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INSTALLATION/OPERATING NOTE

Revision A

HP 5342A MICROWAVE FREQUENCY COUNTER
ALL SERIAL PREFIXES
INSTALLATION OF FREQUENCY EXTENSION TO 24 GHz, OPTION 005

This Installation/Operating Note outlines the procedure for installing Option 005, P/N 05342-60206,

Frequency Extension to 24 GHz for the 5342A. Option 005 consists of A12 IF Detector, P/N 05343-60009,
U1 Sampler, P/N 5088-7052, and Label, P/N 5080-0106.

TOP COVER and A12 REMOVAL
To remove the top cover proceed as follows:
a.  Place 5342A with top cover facing up.

b.  Attop rear of instrument, remove pozidrive screw from rear cap retainer and remove retainer.

c.  Slide top cover back until free from frame and lift off.
d.  To gain access to A12 remove screws from top front plate and remove plate.

e. Remove A12 board. Replace it with the 05343-60009 IF Detector Board.

BOTTOM COVER REMOVAL

To remove the bottom cover proceed as follows:

a.  Place 5342A with bottom cover facing up.

CAUTION

Be careful when rotating the 5342A upside down. The PC board extractors
may rotate and when the instrument is placed down, the extractor ring may
break or bend.

Part Number: 05342-90057 03/89-02/BK
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b. Remove two front plastic feet from bottom cover. Lift up on edge of plastic foot and push back on
front edge of plastic foot to free foot from bottom cover.

c. Loosen captive pozidrive screw at rear edge of bottom cover.

d.  Slide bottom cover back until it clears the frame. Reverse the procedure to replace the cover.

FRONT FRAME REMOVAL
| To remove front frame from main housing of the instrument, proceed as follows:
| a.  Place 5342A with bottom cover facing up.
b. Remove locking nut from type N connector on front panel.
c. Remove two screws from front of each side strut attaching front panel frame.
d.  From bottom front of instrument, disconnect coax cables from connectors A1J1 and A1J3.
e.  Slowly slide front panel frame off while pressing type N connector rearward through panel.
f. The front panel frame (containing assemblies A1 and A2) can now be moved freely within limits of

the power cable. it is recommended that you rotate the front panel frame and set it on the bottom of
the instrument,

REMOVAL OF 5088-7022, U1 SAMPLER
To remove U1 Sampler, proceed as follows:

a.  Disconnect rigid coax from U1 by loosening attaching nut.

b.  Disconnect coax cablg from A26J2.

¢. Loosen 2 screws from A26 and 1 screw from U1. Do not remove screws.

d.  Lift A26/U1 combination from A25 casting.

e. Separate A26 from U1 by loosening the interconnecting hex connector from U1.

f. Remove the bolt/nut from U1. Save this for use in the new sampler.
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- INSTALLING THE 5088-7052, U1 SAMPLER FOR OPTION 005
a. Inspect and clean U1 sampler connectors.
b. Install the boit/nut which was removed from the old U1 onto the Option 005 sampler.
c. Connect U1 to A26. Do not tighten interconnecting hex connector at this time.
d. Place A26/U1 combination onto A25 casting. Do not tighten screws at this time.
e. Tighten A26 hex connector and screws on A26 and U1,
f. Connect coax cable from A5 to A26J2.

g.  Connect rigid coax cable to U1J1. Do not tighten nut at this time.

FRONT FRAME, TOP COVER AND BOTTOM COVER INSTALLATION

Installation of front frame, top cover, and bottom cover is essentially the reverse of the disassembly.

TEST PROCEDURE

Specification: 18 GHz to 24 GHz, —15 dBm Sensitivity.

See Figure 1 for the test setup and equipment list.

Apply —10 dBm to the 5342A and check its operation across the range of 18 to 24 GHz.

Measure the actual sensitivity at 18 GHz, 19 GHz, 20 GHz, 21 GHz, 22 GHz, 23 GHz, and 24 GHz and
record for future reference. The sensitivity should exceed —15 dBm at all points.

TROUBLESHOOTING PROCEDURE

Failure of the 5342A Option 005 instrument to count above 18 GHz is likely due to sampler failure. Perform
those tests as outlined in Table 8-5, page 8-85. Then perform the performance test as outlined in “TEST
PROCEDURE” above. If the unit will not pass the performance test, replace the sampler. A new sampler,
P/N 5088-7052, must be used as there is no blue stripe replacement.

Also, note that the A12 assembly used in Option 005 instruments is the 05343-60009. It is identical to the
05342-60012 assembly used in the standard 5342A, with one exception. The detection frequency range
forthe 05343-60009 is 32to 126 MHz, as compared to the 05342-60012 of 48 to 102 MHz. Troubleshooting
procedure is the same as for the standard 05342-60012 board.
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Waveguide Extension/Flange Adapter, HP Model MX 292B.
Waveguide to N Coax Adapter, HP Model X218A.
RG 214/U Coax with N Connectors — made locally.

Gore Tex cable GMCA-190-1/24. Specify crush resistant jacket. Available from W. L. Gore &
Associates, 555 Papermill Road, P. O. Box 8734, Newark, Delaware 19711. A semirigid (RG-141/U
with SMA connectors) assembly may be substitued — made locally.

Waveguide 3 dB Coupler, HP Model K752A.

SMA to Waveguide Adapter: Omni Spectra 2000-6256-00. Available from Omni Spectra, Inc.,
24600 Haliwood Ct., Farmington, Mich. 48024,
Narda 4608B. Available from Narda Microwave Corp., 75M Commer-
cial, Plain View, NY 11803.

Thermistor Power Sensor, HP Model K486A.
Power Meters, HP Model 432A or 4328 or 432C.
N-Male to N-Male Adapter, HP Model No. 1250-1472.

Q0 QOO

®©eQ

’ NOTE
Do not use any coax cable in place of item 9 due to excessive
losseés. -

- Figure 1. TéSt Setup and Equipment List
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Model 5342A
General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-1. This manual provides operating and service information for the Hewlett-Packard Model
5342A Microwave Frequency Counter, shown in Figure 7-1.

1-3. SPECIFICATIONS

1-4. Specifications of the 5342A are listed in Table 1-1.

Figure 1-1. Model 5342A Microwave Frequency Counter
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Table 1-1. Model 5342A Specifications

INPUT CHARACTERISTICS

INPUT 1:

Frequency range: 500 MHz to 18 GHz

Sensitivity:

500 MHz to 124 GHz -25 dBm
12.4 GHz to 18 GHz  -20 dBm

Maximum input: +5 dBm (see Options 002, 003

for higher level).

Dynamic range:

500 MHz to 124 GHz 30dB
124 GHzto 18 GHz 25 dB

Impedance: 50 ohms, nominal

Connector: Precision Type N female

Damage level: +25 dBm, peak

Coupling: dc to load, ac to instrument.

SWR:

<2:1, 500 MHz—10 GHz
<3:1, 10 GHz—18 GHz

FM tolerance: Switch selectable (rear panel)
FM (wide): 50 MHz p-p worst case.

CW (normal): 20 MHz p-p worst case.

For modulation rates from dc to 10 MHz.

AM tolerance: Any modulation index provided
the minimum signal level is not less than the
sensitivity specification.

Automatic amplitude discrimination: Automati-
cally measures the largest of all signals pres-
ent, providing that signal is 6 dB above any
signal within 500 MHz; 20dB above anysignal,
500 MHz—18 GHz.

Modes of operation:

Automatic: Counter automatically acquires
and displays highest level signal within sensi-
tivity range.

Manual: Center frequency entered to within
+50 MHz to true value.-

Acquisition time:

Automatic mode: Normal FM 530 ms worst
case; wide FM 2.4 s worst case.

Manual mode: 80 ms after frequency entered.

INPUT 2:
Frequency range: 10 Hz to 520 MHz Direct
Count.

Sensitivity:
5062 10 Hz to 520 MHz 25 mV rms.
1 Mf) 10 Hz to 25 MHz 50 mV rms.

Impedance: Selectable: 1 M), <50 pF or 500
nominal.

Coupling: ac

Connector: Type BNC female.

Maximum input: 500 3.5V rms (+24 dBm) or 5V
dc fuse protected; 1 MQ 200V dc +5.0V rms.

TIME BASE
Crystal frequency: 10 MHz
Stability:
Aging rate: <1 X 10-7 per month,
Short term: <1 X 10-9 for 1. second average time.
Temperature: <t1 X 10-6 over the range 0°Cto
50°C.
Line variation: <+1 X 10-7 for 10% change from
nominal.
Output frequency: 10 MHz =24V square wave
(TTL compatible); 1.5V peak-to-peak into
500 available from rear panel BNC.

External time base: Requires 10 MHz, 2.0V peak-

to-peak sine wave or square wave into 1 KQ
via rear panel BNC connector. Switch
selects either internal or external time base.

OPTIONAL TIME BASE
(OPTION 001)
Option 001 providgg an oven-controlled crystal
oscillator time basé, 10544A (see separate data
sheet), that results in better accuracy and longer
periods between calibration.
Crystal frequency: 10 MHz
Stability:
Aging rate: <5 X 10-10/day after 24-hour warm-
up.
Temperature: <7 X 10-9 over the range 0°C to
50°C.
Short term: <1 X@for 1second average time.
Line variation: <1 X 10-10 for 10% change from
nominal.
Warm-up: <5 X 10-9 of final value 20 minutes
after turn-on, at 25°C.

AMPLITUDE MEASUREMENT
(OPTION 002)

Option 002 provides the capability of measuring
the amplitude of the incoming sine wave signal,
and simultaneously displaying its frequency (MHz)
and level (dBm). The maximum operating level
and the top end of dynamic range are increased to
+20 dBm. Amplitude offset to 0.1 dB resolution
may be selected from front panel pushbuttons.
INPUT 1: :

Frequency range: 500 MHz—18 GHz.

Dynamic range (frequency and level):

-22 dBm to +20 dBm 500 MHz to 12.4 GHz
-15 dBm to +20 dBm 12.4 GHz to 18 GHz

Maximum operating level: +20 dBm

Damage level: +25 dBm, peak

Resolution: 0.1 dB

Accuracy: 31,5 dB (excluding mismatch
uncertainty).

SWR:
<2:1 (amplitude measurement).
<5:1 (frequency measurement).

Measurement time: 100 ms + frequency mea-
surement time.

Display: Simultaneously displays frequency to 1
MHz resolution and input level. (Option 011
provides full frequency resolution on HP-IB
output.)

INPUT 2: (50Q impedance only)

Frequency range: 10 MHz—520 MHz

Dynamic range (frequency and level):
-17 dBm to +20 dBm.

Damage-level: +24 dBm, peak

Resolution: 0.1 dBm.

Accuracy: 1.5 dB (excluding mismatch
uncertainty).

SWR: <1.8:1

Measurement time: 100 ms + frequency mea-
surement time.

Display: Simultaneously displays frequency to 1
MHz resolution and input level.
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Table 1-1. Model 5342A Specifications (Continued)

EXTENDED DYNAMIC RANGE
(OPTION 003)
Option 003 provides an attenuator that automati-
cally extends the dynamic range of operation for
input 1. '

INPUT 1:
Frequency range: 500 MHz to 18 GHz
Sensitivity:
500 MHz to 124 GHz -22 dB
124GHzto 18 GHz  -15 dBm
Maximum operating level: +20 dBm.
Dynamic range:
500 MHz to 124 GHz 42 dB
124GHzt0o 18 GHz 35 dB
Damage level: +25 dBm, peak
SWR: <5:1

DIGITAL-TO-ANALOG CONVERTER
~ (OPTION 004)

Option 004 provides the ability to convert any
three consecutive displayed digits into an analog
voltage output. A display of 808 produces 8V out-
put; 999 produces 9.99V full scale.
Accuracy: 5 mV, 0.3 mV/°C (from 25°C)
Conversion Speed: <50 us to £0.01% of full scale

reading.
Resolution: 10 mV
Output: 5 mA. Impedance <1.0 ochm.
Connector: Type BNC female on rear panel.

GENERAL

Accuracy: *1 count * time base error.

Resolution: Front panel pushbuttons select 1Hz to
1 MHz.

Residual stability: When counter and source use
common time base or counter uses external
higher stability time base, <4 X 10-11 rms
typcial. :

Display: 11-digit LED display, sectionalized to
read GHz, MHz, kHz, and Hz.

Self-check: Selected from front panel push-
buttons. Measures 75 MHz for resolution
chosen.

Frequency offset: Selected from front panel
pushbuttons. Displayed frequency is offset by
entered value to 1 Hz resolution.

Sample rate: Variable from less than 20 ms be-
tween measurements to HOLD which holds
display indefinitely. '

IF out: Rear panel BNC connector provides 25
MHz to 125 MHz output of down-converted
microwave signal.

Operating temperature: 0°C to 50°C.

Power requirements: 100/120/220/240V rms, +5%,
-10%, 48—66 Hz; 100 VA max.

Accessories furnished: Power cord, 229 cm (714 ft.)

Size: 133 mm H X 213 mm W X 498 mm D
(51/41/ X 8%” X 195/8”)-

Weight: Net 9.1 kg (20 1bs.).

Shipping 12.7 kg (28 Ibs.).

[ .

1-5. SAFETY CONSIDERATIONS

1-6. This productis a Safety Class I instrument (provided with a protective earth terminal). Safety
information pertinent to the operation and servicing of this instrument is included in appropriate
sections of this manual.

1-7. INSTRUMENT IDENTIFICATION

1-8. Hewlett-Packard instruments have a 2-section, 10-character serial number (0000A00000),
which is located on the rear panel. The four-digit serial prefix identifies instrument changes. If
the serial prefix of your instrument differs from that listed on the title page of this manual, there
are differences between this manual and your instrument. Instruments having higher serial
prefixes are covered with a “Manual Changes” sheet included with this manual. If the change
sheet is missing, contact the nearest Hewlett-Packard Sales and Service Office listed at the back of
this manual. Instruments having alower serial prefix than that listed on the title page, are covered
in Section VII. ;

1-9. ACCESSORIES

1-10. Table 1-2 lists accessory equipment supplied and Table 1-3 lists accessories available.

Table 1-2. Equipment Supplied

DESCRIPTION HP PART NUMBER

8120-1378

Detachable Power Cord 229 cm (714 feet long)

1-3
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Table 1-3. Accessories Available

DESCRIPTION , HP PART NUMBER

Bail Handle Kit 5061-2002
Rack Mounting Adapter Kit (Option 908) 5061-0057 ﬁ\ga‘/
Rack Mounting Adapter Kit with slot for access K70-59992A

to front connectors from rear.
Transit Case 9211-2682
Service Accessory Kit (refer to paragraph 1-16) Model 10842A
Microwave Attenuators Model 8491B, 8494/5/6H
Signature Analyzer Model 5004A

1-11. DESCRIPTION

1-12. The 5342A Microwave Frequency Counter measures the frequency of signals in the range
of 10 Hz to 18 GHz, with a basic sensitivity of 25 dBm. Signals in the frequency range of 10 Hz to
500 MHz are measured by the direct count method. Signals in the frequency range of 500 MHz to
18 GHz are down-converted to an IF by a heterodyne conversion technique for application to the
counter circuits. The unique conversion technique employed results in high sensitivity and FM
tolerance in addition to automatic amplitude discrimination. The counted IF is added to the local
oscillator frequency to determine the unknown frequency for display.

1-13. OPTIONS

1-14.  Options available with the 5342A are described in Table 1-7 and paragraph 3-57. If an
option is included in the initial order, it will be installed at the factory and ready for operation
upon receipt. If an option is ordered for field installation it will be supplied as a retrofit kit. Refer
to Section Il for kit part numbers and installation instructions.

1-15. SERVICE EQUIPMENT AVAILABLE

1-16. Extender boards are available for servicing printed circuit assemblies while extended from
the instrument. The extender boards allow assemblies to be extended from their plug-in con-
nectors for monitoring with appropriate test equipment. Extender boards for each assembly are
supplied in Service Accessory Kit 10842A as described in paragraph 8-46.

1-17.  RECOMMENDED TEST EQUIPMENT

1-18.  The test equipment listed in Table 1-4 is recommended for use during performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets the required
characteristics listed in the table.

— 36577
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Table 1-4. Recommended Test Equipment
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REQUIRED RECOMMENDED
INSTRUMENT * CHARACTERISTICS USE* MODEL
Oscilloscope 100 MHz bandwidth T,AOV,P HP 1740A
Signal Generator 10 Hz—10 MHz T,A,OV,P HP 651B
10 MHz—2.4 GHz HP 8620C/86222A
2 GHz—18 GHz HP 8620C/86290A
Spectrum Analyzer RF inputs from 1 MHz—500 MHz T,AP HP 1417/8552A /85548
DC Voltmeter 20V Range, 0.05V Resolution TA HP 3465A
AC Voltmeter 10 MHz-350 MHz TA HP 3406A
AC Voltmeter 100 kHz, 1% accuracy A (Opt. 002) HP 3400A
Logic State Analyzer HP 1740A compatibility T HP 1607A (use
with HP 1740A)
Signature Analyzer 5342A compatibility T HP 5004A
Power Splitter DC—18 GHz ov,p HP 11667A
Logic Pulser TTL compatibility T HP 546A
Current Tracer 1 mA—1 A range T HP 547A
Logic Probe TTL compatibility T HP 545A
Step Attenuator DC—18 GHz 10 dB steps ov.,p HP 84958
AP Clips (4) Clip for 14 pin/16 pin IC’s T HP P/N 1400-0734
Isolation Transformer 120V IN — Isolated 120V OUT T Allied Electronics
P/N 705-0048
Extender Boards 2 X 10 pin T HP P/N 05342-60030
2 X 12 pin HP P/N 05342-60031
2 X 15 pin HP P/N 05342-60032
2 X 18 pin (2) HP P/N 05342-60033
2 X 22 pin (2) HP P/N 05342-60034
2 X 24 pin HP P/N 05342-60035
A 14 Extender HP P/N 05342-60036
A15 Extender HP P/N 05342-60039
Power Meter 10 MHz—18 GHz AOV,P HP 436A
Power Sensor 10 MHz—18 GHz A,0V,P HP 8481A
-30 dBm to +20 dBm
500 Termination DC—18 GHz P HP 909A (Option 012)
Microwave Amplifier 1 GHz, >+20 dBm Output P (Opt. 002) HP 489A
Signal Generator 100 MHz, +20 dBm A (Opt. 002) HP 8601A
Signal Generator >100 MHz, >+20 d8m P,OV, HP 3312A
(Option 002)
Swept Frequency Analyzer 100 MHz—18 GHz P HP 87558
15 MHz—18 GHz Modulator HP 8755B compatibility P HP 116658
15 MHz-18 GHz Detectors 0.1—18 GHz P HP 11664A
(2 required) ,
Oscilloscope Mainframe HP 8755B compatibility P HP 182T
Directional Coupler 2—18 GHz P HP 11692D
Directional Coupler 100—500 MHz P HP 778D
Signal Generator (Two Microwave sources needed P HP 8620C Mainframe
Mainframe for automatic amplitude
discrimination test — see
paragraph 4-35) -
Bus System Analyzer Control HP-IB lines T (Opt. 011) HP 59401A

*T = Troubleshooting
A = Adjustments

OV = Operational Verification
P = Full Performance Testing
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SECTION 1i
INSTALLATION

2-1. INTRODUCTION
2-2. This section contains information for unpacking, inspection, storage, and installation.

2-3. UNPACKING AND INSPECTION

2-4. if the shipping carton is damaged, inspect the instrument for visible damage (scratches,
dents, etc.). If the instrument is damaged, notify the carrier and the nearest Hewlett-Packard
Sales and Service Office immediately (offices are listed at the back of this manual). Keep the
shipping carton and packing material for the carrier’s inspection. The Hewlett-Packard Sales
and Service Office will arrange for repair or replacement of your instrument without waiting for
the claim against the carrier to be settled.

2-5. INSTALLATION REQUIREMENTS
CAUTION

Before connecting the instrument to ac power lines,
be sure that the voltage selector is properly
positioned as described below. :

2-6. LINE VOLTAGE REQUIREMENTS. The 5342A is equipped with a power module that con-
tains a printed-circuit line voltage selector to select 100- 120-, 220-, or 240-volt ac operation.
Before applying power, the pc selector must be set to the correct position and the correct fuse
must be installed as described below. '

2-7. Power line connections are selected by the position of the plug-in circuit card in the
module. When the card is plugged into the module, the only visible markings on the card indi-
cate the line voltage to be used. The correct value of line fuse, with a 250-volt rating, must be
installed after the card is inserted. This instrument uses a 0.75A fuse (HP Part No. 2110-0360) for
1007120-volt operation; a 0.375A fuse (HP Part No. 2110-0421) for 220/240-volt operation.

2-8. To convert from one line voltage to anaother, the power cord must be disconnected from
the power module before the sliding window covering the fuse and card compartment can be
moved to expose the fuse and circuit card. See Figure 2-1.

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.
2. Select operating voltage by orienting PC board to

position desired voltage on top-teft side. Push board
firmly into module slot.

3. Rotate fuse-pull back into normal position and re-insert
fuse in holders, using caution to-select correct fuse value.
Operating voltage is shown
in module window.,

Figure 2-1. Line Voltage Selection

2-1
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2-2

2-9. Power Cable

2-10. The 5342A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to
Figure 2-2 for the part numbers of the power cable and plug configurations available.

E
<
L
8120-1351 8120-1369 8120-1689
Le
NENY
POWER-INPUT
7 SOCKET
K ®
AN
e
Y E
8120-1378 8120-0698 8120-2104

Figure 2-2. Power Cable HP Part Numbers versus Mains Plugs Available

WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THE
PROTECTIVE EARTH TERMINALS OF THIS INSTRU-
MENT MUST BE CONNECTED TO THE PROTECTIVE
CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A
SOCKET OUTLET PROVIDED WITH A PROTECTIVE
EARTH CONTACT. THE PROTECTIVE ACTION MUST
NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE
CONDUCTOR (GROUNDING).

Q\
¥
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. 2-11. Operating Environment
2-12. TEMPERATURE. The 5342A may be operated in temperatures from 0°C to +55°C.

2-13.  HUMIDITY. The 5342A may be operated in environments with humidity up to 95%. How-
ever, it should be protected from temperature extremes which cause condensation in the
instrument. ;

2-14. ALTITUDE. The 5342A may be operated at altitudes up to 4,600 metres (15,000 feet).
2-15. STORAGE AND SHIPMENT

2-16. Environment

2-17. The instrument may be stored or shipped in environments within the following limits:

TEMPERATURE ................. -40°C to +75°C
HUMIDITY ...t Up to 95%
ALTITUDE ............. 7,620 metres (25,000 feet)

2-18. The instrument should also be protected from temperature extremes which cause
condensation within the instrument.

2-19. Packaging

2-20. ORIGINAL PACKAGING. Containers and materials identical to those used in factory
» packaging are available through Hewlett-Packard offices. If the instrument is being returned to
. Hewlett-Packard for servicing, attach a tag indicating the type of service required, return address,
model number, and full serial number. Also, mark the container FRAGILE to ensure careful
handling. In any correspondence, refer to the mstrument by model number and full serial
number.

2-21.  OTHER PACKAGING. The following general mstructlons should be used for repacking
with commercially available materials:

a.. Wrap instrument in heavy paper or plastic. (If shipping to Hewlett-Packard office or
service center, attach tag indicating type of service required, return address, model
number, and full serial number.)

b. Use strong shipping container. A double-wall carton made of 350-pound test material is
adequate. - :

c. Usea layer of shock-absorbing material 70 to 100 mm (3- to 4-inch) thick around all sides
of the instrument to provide firm cushioning and prevent movement inside container.
Protect control panel with cardboard.

d. Seal shipping container securely.
e. Mark shipping container FRAGILE to ensure careful handling.

f.  In any correspondence, refer to instrument by model number and full serial number.

2-22. FIELD INSTALLATION OF OPTIONS

2-23. Procedures for field installation of Options 001, 002, 003, 004, and 011 are described in the
following paragraphs.

2-3



Model 5342A
Installation

2-4

2-24. Part Numbers for Ordering Option Kits

2-25. To obtain the necessary parts for installation of an option, order by part number as listed
below (refer to Section VI for ordering information):

Option : Name Part Number

001 ' High Stability Time Base HP Model 10544A

002 Amplitude Measurement 05342-60200 (Kit)

003 Extended Dynamic Range 05342-60201 (Kit)

*004 Digital-to-Analog Converter 05342-60202 (Kit)

0014 HP-IB 1/0 05342—6001%P-|B Assy.)
—_ 05342-60029 (HP-1B Input Assy.)

*NOTE

If the instrument in which Option 004 is to be installed
has a series number 1812 or lower, the U7 ROM on
A14 Microprocessor will have to be replaced. Order
U7 ROM Part Number 1818-0706 to replace the old
U7 ROM (1818-0331).

2-26. Installation of 10 MHz Oscillator Option 001 50 PR /

2-27. ‘Option 001 consists of oven-controlled crystal oscillator time base 10544A, which has a pc
card connector. Option 001 is installed in the same connector on the motherboard as the stand-
ard oscillator (A24). See Figure 8-44. To install Option 001, proceed as follows:

Remove the standard oscillator from A24 connector.
b. Install Option 001 oscillator into A24 connector. -

c.  Attach Option 001 oscillator to the motherboard by means of two 6/32 X 5/16 pan head
screws. Install the screws from the bottom of the motherboard using star washers.

d. Perform Option 001 oscillator adjustmeht as described in paragraph 5-32.
2-28. Installation of Amplitude Measurement Option 002

2-29. Option 002 consists of U2 High Frequency Amplitude assembly and A27 Low Frequency
Amplitude Assembly modules and the A16 Amplitude Assembly pc board. U2is connected to the
high frequency input.of the 5342A, A27 is connected to the low frequency input and both of the
modules are connected to the A16 board by the coax wires supplied. See photo of installed
option, Figure 8-22, and schematic diagram, Figure 8-39. To install the components proceed as
follows: :

NOTE
The parts that comprise this option are listed in Table 6-5.
~ Remove the top and bottom covers and top plate from instrument.
b. Place instrument top down.

c.  Atinside front panel, disconnect cables from A1J1, J1)3, 125]1 (IF OUT INT),and A25)2(IF
OUT EXT).

d. Solder one end of the wh‘ite/red/green 14-inch wire (8120-0483) to AT1 feedthrough
capacitor terminal on A25 Preamplifier assembly.

O
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e. Install coax assembly 8120-2268 through A22 motherboard from top of instrument at A16
‘ slot. Place the wires through the holes as shown below:

BLUE

GREEN  wafmmfmm— .
YELLOW i
ORANGE = At5E Ty ;
RED = _ ~ \\\\\
BROWN == \

:

L
FRONT
OF ]

1o
5342A - L

(VXU

00

A22 MOTHER BOARD (BOTTOM)

NOTE

Prior to installing A27 Low Frequency
Amplitude Assembly, connect the wires as
described below.

f.  Solder one end of the black/white/blue 14-inch wire (8120-0471) to C7 feedthrough

O capacitor terminal on A27.

g. Place heat shrinkable tubing (0890-0983) over connection at C7.

h. Place heat shrinkable tubing (0890-0983) over three of the coax wires (red, blue, and
green) that were installed in step e. and solder these wires to the terminals listed below:

Coax Terminal
Red A27C10
Blue A27C9

Green A27C8
i.  Apply heat to shrink the tubing at the connections made in step g and h.

j. Remove attaching nut from front panel N-type input connector and disconnect rigid
coax W1 from J1'on U1 Sampler. Remove W1 from instrument.

k. Mount A27 Low Frequency Amplitude Assembly in the recessed.angle of the casting
behind front frame, see Figure 8-22. Attach A27 to casting with two pan head screws
supplied. Place a star washer under the other screw.

I.  The wire previously soldered to A27C10 has a black ground wire attached. Solder the end
of this black wire to the ground lug installed in preceding step.

m. Solder the free end of white/red/green wire (other end connected to A25AT1in step d)
to A22 motherboard at XA16B, pin 3 (ATT).

NOTE

Prior to installing U2 High Frequency Amplitude
Assembly, connect the color-coded wires as shown

‘ below. Place heat shrinkable tubing (0890-0983 for
coax and 0890-0706 for single wires) over all con-
nections to U2.

2-5
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o

2-6

WHITE/BLACK/RED

U2
HIGH FREQUENCY AMPLITUDE

T ASSEMBLY
wmrs/anownmeoﬁ : i =

5088-7035
ORANGE

YELLOW

Connect rigid coax (8120-2516) from U2 High Frequency Amplitude Assembly to J1 on
Sampler U1. Install U2 input connector through front panel. Fasten with attaching nut.

Solder white/black/red wire (from U2) to A22 motherboard XA16B, pin 3.
Solder white/brown/red wire (from U2) to A22 motherboard XA16B, pin 4.
Harness the coax cables and wires with tie wraps supplied. |
Connect cable 05342-60119 from A27)1 to A1)3.

Connect cable A1)3/A27)2 to A27)2.

Reconnect A1J1, J1 (IF OUT INT) and J2 (IF OUT EXT) and harness with tie wrap.
Harness the white cables with tie wraps supplied.

NOTE

The ROM and U2 High Frequency Amplitude
Assembly are supplied as a matched pair and are
included under one replaceable part number
(05342-80005).

Install the ROM (supplied with option) into U3 socket on A16 (05342-60038) board.
Replace resistor R2 on A16 board with a resistor of the value labeled on U2 assembly.

Insert the plug of 8120-2268 cable into mating socket on A16 board (05342-60038) and
install A16 into connector XA16.

Perform the Option 002 adjustments listed under paragraph 5-33 through 5-39 of this
manual.

Perform the operational verification procedures in paragraphs 4-14; 4-15, and 4-17
of this manual.
NOTE
If the instrument does not meet the specified

accuracy of 1.5 dB as described in paragraph 4-14,
perform the following procedures.

Replace resistor R6 from the A27 Low Frequency Amplitude Assembly and replace witha
resistor of a higher or lower value as shown below. For lower power readings increase the
value and for higher power readings decrease the value of resistor R6 as follows:

dB Change - R6 Changes (ohms)
0.2 10
0.4 20
0.6 o 30
0.8 T a0
1.0 50
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Installation of Extended Dynamic Range Option 003

2-31. Option 003 consists of A16 Extended Dynamic Range Assembly (05342-60037) and U2
Attenuator Assembly (5088-7038). See Figure 8-22 for location of U2 (Option 002 or 003).

NOTE
The parts that comprise this option are listed at the
end of Table 6-6.
Remove the top and bottom covers and top plate from instrument.
Place instrument top down.

At inside front panel, disconnect cable from A1)1, A1)3, A25]1 (IF OUT INT), and A25)2
(IF OUT EXT).

Solder one end of the white/red/green 14-inch wire (8120-0483) to AT1 feedthrough
capacitor terminal on A25 Preamplifier Assembly.

NOTE

Prior to installing U2 (5088-7038) assembly, connect
the color-coded wires as shown below. Place heat
shrinkable tubing (0890-0706) over the connections
and apply heat.

~ TO U1 WHITE/BLACK/RED

u2

To 5088-7038

FRONT
PANEL

WHITE/BROWN/RED’

Solder free end of white/red/green wire (dthér end connected to A25AT1 in step d) to
A22 Motherboard at XA16B, pin 3 (ATT).

Solder white/black/red wire (from U2) to A22 Motherboard XA16B, pin 3.

Solder white/brown/red wire (from U2) to A22 Motherboard XA168, pin 4.

Remove the N-type input connector from front panel and replace with U2 (5088-7038).
Connect rigid coax (supplied) from U2 to J1 on Sampler U1.

Install A16 board {05342-60037) into XA16 connector.

Perform the operational verification procedures in paragraphs 4-13 and 4-16
of this manual. '

2-32. Installation of Digital-to-Analog ‘Conversion (DAC) Option 004 -

2-33. Option 004 consists of an A2 Display Driver Assembly (05342-60028) that contains DAC

circuitry added to the standard A2 circuit. Interconnecting wires are included with the Option
004 retrofit kit (05342-60202). Procedures for installation of Option 004 are as follows:

27
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h.

Remove top and bottom covers, front frame and A1-A2 assemblies. Refer to disassembly
procedures, paragraph 8-22. .

Replace the original A2 board (05342-60002) with Option 004 A2 board (05342-60028) and
reassemble unit.

If the series number of the instrument is 1812 or lower, the U7 ROM, 1818-0331 on the
A14 Microprocessor board will have to be replaced with U7 ROM, 1818-0706 as described
in step d. If instrument has the 1818-0706 ROM, proceed to step e.

CAUTION

ROM U7 is a large-scale MOS IC. Its inputs are
susceptible to damage by high voltage and by static
charges. Particular care should be exercised when
servicing this IC or handling it under conditions
where static charges can build up.

Remove top plate from 5342A. Remove A14 Microprocessor and replace ROM U7 part
number 1818-0331 with part number 1818-0706. Install A14.

At bottom of 5342A connect coax cable to the connector at the bottom rear of A2 board
labeled D/A OUTP. Solder the other end of this cable to the DAC OUT connector on the
rear panel.

Connect the white/gray wire to the pin (push-on) labeled LDA at bottom rear of A2
Display Driver board. Solder other end of wire to LDA terminal on A22 Motherboard as
shown in figure below.

Connect red wire (+15V) and violet wire (-15V) to the proper terminals (push-on pins) on
A2 Display Driver board (see iFigure 8-25, component locator for location). Connect
other end of these wires to terminals on A22 Motherboard as shown in figure below.

FRONT OF 5342A

-15V (VIOLET) :

-

+15V (RED)\ L !
: | XA12 i !
LoA Lxa12 | c
(WHT/GY) _— O

24-PIN :
CONNECTOR /""":] )
5

A22 Motherboard, Partial Bottom View

Reassemble instrument and perform operational verification procedures in para-
graph 4-27 of this manual.

2-34. Installation of HP-IB Option 011

2-35. Option 011 consist of printed-circuit assembly A15 and interconnection board A29. The
interconnection board mounts inside the 5342A rear panel and is connected to A22 Motherboard
via a cable strap. Procedures for installation of Option 011 are as follows (see photo of installed
option, Figure 8-22): ' '

a.
b.

2-8

Remove top-and bottom covers and top panel from the 5342A.

Insert A15 assembly into A15 slot. See Figure 8-21 for location. ,

o)
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c. 1f5342Ais equipped with Option 001 Oscillator, remove oscillator assembly by removing
two attaching screws from A22 Motherboard.

NOTE

In the following step, make sure that the address
switch (A2951) is located as shown in Figure 8-20.

d. Insert th€ A29\Interconnection board%W ) into the rear panel slots provided
(from inside). Screw the two mounting studs (03 and washersm-em into the

HP-1B connector to attach the board to th€ rear panel.

e. Connect the plug of the cable strap from A29 to J2 on A22 Motherboard with arrow on
installed plug pointing toward front panel.

f.  Perform the Option 011 HP-IB Verification in paragraph 4-19 of this manual.

g. Refer to paragraph 2-36 for HP-IB interconnection data and to paragraph 3-69 for
programming information.

2-36. HP-IB Interconnections

2-37. HEWLETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-IB connector is provuded in Figure 2-3. This connector is compatible with the HP 10631A/
B/C/D HP-1B cables. The HP-IB system allows interconnection of up to 15 (including the con-
troller) HP-1B compatible instruments. The HP-1B cables have identical “piggy back’ connectors
on both ends so that several cables can be connected to a single source without special adapters
or switch boxes. System components and devices may be connected in virtually any configu-
ration desired. There must, of course, be a path from the calculator (or other controller) to every
device operating on the bus. As a practical matter, avoid stacking more than three or four cables
on any one connector. If the stack gets too large, the force on the stack produces great leverage
which can damage the connector mounting. Be sure each connector is firmly (finger tight)
screwed in place to keep it from working loose during use.

2-38. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-IB, proper
voltage levels and timing relationship must be maintained. If the system cable is too long, the
lines cannot be driven properly and the system will fail to perform properly. Therefore, when
interconnecting an HP-1B system, it is important to observe the following rules:

The total cable length for the system must be less than or equal to 20 metres (65 feet).

b. The total cable length for the system must be equal to or less than 2 metres (6.6 feet) times
the total number of devices connected to the bus.

¢c. The total number of instruments connected to the bus must not exceed 15.

2-39. 5342A Listen Address

.2-40. The 5342A contains a rear panel HP-IB Instrument address selection switch. There are five

switches designated (As, A4, A3, A2, A1) which are used to select the address. Instructions for
setting and changing the listen address are provided in Section Il of this manual along with
programming codes.

2-41. HP-IB Descriptions
2-42. A description of the HP-1B is provided in Section Ill of this manual. A study of this infor-

mation is necessary if the user is not familiar with the HP-IB concept. Additional information
concerning the design criteria and operation of the bus is available in IEEE Standard 488-1975,

- titled “IEEE Standard Digital Interface for Programmable Instrumentation”.

2-9
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/A [FIREEREEEEEE) A

Logic Levels

Programming and Output Data Format

Refer to Section itl, Operation

Mating Connector
HP 1251-0293; Amphenol 5§7-30240.

Mating Cables Available
HP 10631C, 3.7 metres (12 ft.)

HP 10631D, 0.5 metres (1.5 ft.)
Cabling Restrictions

connecting cable per instrument.

’\@ / . \ '
NS / N N nEaEnE=E»
N\ EHRE R EER )

PIN | H1NE CAUTION

1 DIO1 \

2 | DiO2 The 5342A contains metric threaded HP-1B cable mounting
3 | Do3 studs as opposed to English threads. Metric threaded HP
4 | DIO4 10631A, B, C, or D HP-IB cable lockscrews must be used to
12 1 DI0S secure the cable to the instrument. identification of the two
14 | DIO6 types of mounting studs and lockscrews is made by their
15 | blo7 color. English threaded fasteners are colored silver and
16 | Dlog metric threaded fasteners are colored black. DO NOT mate
5 | EO sliver and black fasteners to each other or the threads of either
A Gy or both will be destroyed. Metric threaded HP-IB cable hard-

7 | NRFD ware lllustrations and part numbers follow.

8 | NDAC

3 | IFC

10 | srRQ LONG MOUNTING  SHORT MOUNTING

11 |ATN LOCKSCREW STUD ~ STUD

12 | SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644

18 | P/O TWISTED PAIR WITH PIN 6 ¢ S o B
19 | P/O TWISTED PAIR WITH PIN 7 THESE PINS 6.5mm { i1 49mm
20 P/O TWISTED PAIR WITH PIN 8 ARE ‘ . 2 Lg_—'_
21 | P/O TWISTED PAIR WITH PIN 9 { INTERNALLY

22 P/O TWISTED PAIR WITH PIN 10 | GROUNDED ==

23 | P/O TWISTED PAIR WITH PIN 11 —

24 | ISOLATED DIGITAL GROUND %

The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.e., the true (1) state is
0.0V dc to 0.4V dc and the false (0) state is +2.5V dc to +5.0V dc.

HP 10631A, 0.9 metres (3 ft.), HP 10631B, 1.8 metres (6 ft.)

1. A Hewlett-Packard Interface Bus System may contain no more than 1.8 metres (6 ft.) of

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Inter-

face Bus System is 20.0 metres (65.6 ft.).

2-10

Figure 2-3. Hewlett-Packard Interface Bus Connection
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SECTION 11l
OPERATION

3-1. INTRODUCTION

3-2. This section contains operating information including operating characteristics, descrip-
tions of controls and indicators, and operating procedures.

3-3. OPERATING CHARACTERISTICS

3-4. The following paragraphs describe the operating ranges and modes, resolution, sample
rate, AM and FM characteristics, and auto-amplitude discrimination. Front panel controls and
indicators are described in Figure 3-1, rear panel controls and connectors are described in Fig-
ure 3-2. Operating procedures are explained in Figure 3-3. Amplitude measurements (Option
002) are described in Figure 3-4. DAC operation (Option 004) is described in Figure 3-5.

3-5. Operaﬁng_ Ranges

3-6. There are two basic operating ranges: 10 Hz to 500 MHz and 500 MHz to 18 GHz.
Frequencies in the lower range are measured directly while measurements in the 500 MHz to
18 GHz range are made indirectly by a harmonic heterodyne down-conversion technique.
Provision is made to select either range by a front-panel slide switch. A separate input connector
is provided for each range. When the range switch is in the 10 Hz—500 MHz position, the signal at
the BNC connector is routed to the direct count circuits of the 5342A. In this range, input imped-
ance is selectable via the 50Q—1 MQ switch. When the range switch is in the 500 MHz—18 GHz
range, the input signal is applied via the front-panel type N connector to the down-conversion
circuits of the 5342A.

3-7. Resolution Keys

3-8. The best case resolution is the value represented by the least significant digit (LSD) in the
display. In the 5342A, a maximum resolution of 1 Hz can be selected {by the pushbutton keys on
the front panel labeled in blue, preceded by the blue key being pressed). The display is divided
into four sections for ease of determining GHz, MHz, kHz, and Hz resolution. Half-sized {7.’s are
used as space fillers within a section to improve interpretation of the display. For example, a
signal measured to 100 kHz resolution will be displayed thus:

J- -5 H-0 BN
—GHz— — MHz — — kHz — — Hz —

The two filler [7’sin the kHz section indicate immediately

that the /_/_—7’ represents hundreds of kilohertz. The Hz section is blanked.

3-9. The pushbutton keys on the front panel under the RESOLUTION label are used for other
purposes when the blue key is not in effect (has not been pressed). When the blue key has not
been pressed, the keys are defined by the black number on the keys and are used to enter fre-
quency offsets, manual center frequencies, and amplitude offsets as described in Figure 3-1.

3-1
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3-2

3-10. CHECK, DAC, and ENTER keys
3-11. The CHECK, DAC, and ENTER keys are used as described in Figure 3-1.
3-12. FREQ Keys

3-13. Two of the pushbutton keys onthe front panel under the FREQ label are used to select the
automatic or manual mode of operation. The other keys in this section of the keyboard control
the use of the RESOLUTON keys. Use of these keys is described in detail in Figure 3-1.

3-14. Automatic Mode

3-15. The automatic mode of operation is selected by pressing the AUTO key. Input signals in
the 500 MHz—18 GHz range are acquired, measured, and displayed automatically. When power
is initially turned on, the 5342A goes into this mode automatically.

3-16. Manual Mode

3-17. The manual mode of operation is selected by pressing the MAN (MHz) key. To operate in
this mode, input signals in the 500 MHz—18 GHz range must be known to within 50 MHz and this
frequency (called the manual center frequency) must be entered into the display prior to the
measurement. Use of the manual mode is described in detail in Figure 3-3.

3-18. Offset Frequencies

3-19. It is sometimes desirable to add or subtract a constant to/from a frequency measurement.
For example, by measuring a radio IF and knowing the LO, the counter can display the RF input
when the LO frequency is entered as a positive offset. It may be easier to tune an oscillator to a
specific frequency if the desired frequency is entered as a negative offset and the oscillator tuned
until the counter reads zero. Frequency offsets are described in Figure 3-3.

3-20. Amplitude and Offset Measurements

3-21. When Amplitude Option 002 is installed, the amplitude is displayed in addition to the fre-
quency of the input signal. The frequency is displayed to 1 MHz resolution in the five leftmost
digits and the amplitude is displayed to 0.1 dB resolution in the four rightmost digits of the dis-
play. An arbitrary value can be selected as an amplitude offset and can be added to or subtracted
from the measured value as described in Figure 3-4.

3-22. Digital-to-Analog Converter (DAC) Operation
3-23. When DAC Option 004 is installed, any three consecutive digits of the display can be

selected and converted to a corresponding analog voltage output. The voltage is available at the
BNC connector on the rear panel (labeled DAC OUT) and is between 8 and 9.99 volts dc. For

example, if the selected digits are 880 the output is 8 volts and if the selected digits are 999 the

output is 9.99 volts dc. Operating procedures are listed in Figure 3-5.

3-24. SET, RESET, RECALL, and CHS Keys

3-25. The SET, RESET, RECALL, and CHS keys allow offsets and center frequencies to be entered,
reset the measurement process, recall previous values, and change the sign of offsets as
described in Figure 3-3.

3-26. SAMPLE RATE, GATE, and REMOTE

3-27. The SAMPLE RATE control adjusts the deadtime between the end of one measurement
and the start of the next measurement. The duration of the measurement is determined by the
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resolution selected. The SAMPLE RATE is variable between <20 ns and HOLD. In HOLD position
the display will hold the measurement displayed indefinitely.

3-28. The GATE indicator is lit during the measurement interval (gate time) when the counter’s
gate is open and accumulating counts.

3-29. The REMOTE indicator is lit when the 5342A is in remote operation (Option 011 installed).
3-30. AM Tolerance

3-31. The 5342A will measure carrier frequencies containing amplitude modulation to any
modulation index provided the minimum voltage of the signal is not less than the sensitivity
specification of the 5342A.

3-32. FM Tolerance

3-33. The 5342A will measure carrier frequencies which are modulated in frequency such as a
microwave radio carrier. The FM tolerance is the worst case FM deviation which can be present
without affecting the counters ability to acquire the signal. If the deviations about the carrier are
symmetrical, then the counter averages out the deviations to measure the actual carrier fre-
quency. The FM tolerance is determined by the position of the CW-FM switch on the rear panel.
The CW position provides FM tolerance of 20 MHz peak-to-peak. The FM position provides a
tolerance of 50 MHz peak-to-peak but results in slower acquisition time (2.4 seconds compared
to 530 milliseconds for CW position).

NOTE

Most measurements should be made with the rear
panel FM/CW switch in CW position. The M
position should be used only when the. input signal
has significant amounts of FM (>20 MHz p-p). In-
correct measurements may result if the FM position is
used with a stable input (non-FM) signal which has
been locked to the counter’s time base.

3-34. Automatic Amplitude Discrimination

3-35. The automatic amplitude discrimination feature allows the 5342A to acquire and display
the highest level signal within its sensitivity range. The highest level signal must be 20 dB greater
in amplitude than any other signal present. Typical operation is approximately 10 dB. This feature
is useful for discriminating against spurious signals and harmonics.

3-36. MAXIMUM INPUT SIGNAL POWER

CAUTION

Do not exceed +25 dBm (peak) of input power at the
type N connector (500 MHz—18 GHz). Damage to the
internal sampler may occur. Refer to paragraph 3-37
for detailed explanation.

3-37. The 5342A will function within specifications for 500 MHz—18 GHz signal inputs up to

" 45 dBm (standard unit). For measuring higher level inputs, refer to the options described in para-

graphs 3-61 and 3-63. Under no circumstances should the input level to the 5342A exceed
+25 dBm. If the input power exceeds this level, damage to the internal sampler may occur and the
sampler is expensive to replace. Measurements from +5 to +25 dBm are not recommended as
false readings may occur. When signal levels exceed +5 dBm external attenuators should be used
to attenuate the signal. Options 002 and 003 can extend the range to +20 dBm.

3-3
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3-38. The 10 Hz—500 MHz direct count input BNC connector is fuse-protected for a maximum
input level of 3.5V rms (+24 dBm). (

3-39. INPUT CABLE CONSIDERATIONS

3-40. Consideration should be given to input cable losses at higher frequencies. For example, a
6-foot section of RG-214/U coaxial cable has about 15 dB loss at 18 GHz. Such losses must be
taken into consideration along with the sensitivity specifications given in Table 7-1.

3-41. CONTROLS, INDICATORS, AND CONNECTORS

3-42. Figure 3-1 describes the front panel controls, indicators, and connectors. Figure 3-2
describes the rear panel connectors and controls.

WARNING

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL
PROTECTIVE EARTH TERMINALS, EXTENSION
CORDS, AUTOTRANSFORMERS AND DEVICES
CONNECTED TO IT SHOULD BE CONNECTED TO A
PROTECTIVE EARTH GROUNDED SOCKET. ANY
INTERRUPTION OF THE PROTECTIVE EARTH
GROUNDING WILL CAUSE A POTENTIAL SHOCK
HAZARD THAT COULD RESULT IN PERSONAL
INJURY.

ONLY FUSES WITH THE REQUIRED RATED CUR-
RENT AND SPECIFIED TYPE SHOULD BE USED. DO
NOT USE REPAIRED FUSES OR SHORT CIRCUITED
FUSEHOLDERS. TO DO SO COULD CAUSE A SHOCK
OR FIRE HAZARD.

CAUTION

Before the instrument is switched on, it must be set to
the voltage of the power source, or damage to the
instrument may result. (Refer to paragraph 2-6.)

3-43. OPERATING PROCEDURES

3-44. Figure 3-3illustrates operating procedures for the standard 5342A. Self-check procedures
are also given in Figure 3-3. An operators keyboard check is given in paragraph 3-45. Operating
procedures for Amplitude Option 002 are listed in Figure 3-4, and for DAC Option 004 in

Figure 3-5.

I b e T

T R T .

ey P et o~

T




Model 5342A
Operation

—
@m 5342A MICROWAVE FREQUENCY COUNTER w

HEWLETT - PACKARD

. FREG = | . RESOLUTION
. ARTO QAMDM'I:I 3 . 1OKHz  100KHz 1MHz

ok | Rmelciok

. BESET RECALL JOHz . 100Mz  1KHz -

AMPL  OFS d8 |OFSMH:  CHECK 1Hz

B e \ ons oG - ENTER
a0 U0
(N '

m

x.

DISPLAY

Digits:

The display contains 11 digit positions, two digits for frequencies in GHz and three digits each for
MHz, kHz, and Hz. (The Hz digits position is used to display dBm when Amplitude Option 002 is
installed.) '

Annunciators:

— Sign a When lighted, indicates a negative frequency offset has been entered into display (MHz).
OVN indicator ‘Oven monitor indicates when crystal oscillator oven is on (warming). When
warmed-up, light goes out {Option 001 only).

dBm indicator When lighted, indicates amplitude of input signal is being measured (Option
002 installed). Selected by pressing AMPL key and displayed in Hz portion of display. The fourth
digit from the right displays a — sign for signals below 0 dBm.

* indicator o When lighted, indicates the rear panel CW-FM switch is in FM position. This selects
the wide-band mode which provides wider FM (50 MHz p-p) tolerance.

FREQ Keys
The FREQ keys select the mode of operation and control the display.

NOTE

Some keys are equipped with center indicator lights that serve as
“prompters” to the user. A blinking indicator light states a “ready”
condition for the key function that was selected and the instrument is
waiting for a mode or number to be entered. A steady indicator light
states that the key function that was selected is in operation.

AUTO key. Selects the automatic mode of operation to acquire and display input signal frequencies
in the 500 MHz—18 GHz range. The instrument goes into this mode when power is turned on.

MAN (MHz) key. Selects manual mode for input signal frequencies in the 500 MHz—18 GHz range.
input signal frequency must be known (within 50 MHz) and entered into display via the black-
numbered keys.

Figure 3-1. Front Panel Controls and Indicators

3-5
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Blue key. Pressing this key activates the blue-labeled functions of the RESOLUTION keys.

RESET key. Clears the display and restarts a measurement. Clears any blinking lights in key center
indicators.

SET key. Must be pressed prior to selecting OFS dB, OFS MHz or MAN (MHz). The SET condition
is indicated by lighted segments = = in the GHz digits of the display. This indicates that a center
frequency, offset frequency, or amplitude offset may be entered into the display.

RECALL key. Recalls stored memory information into display. The MAN (MHz), OFS dB, or OFS
MHz keys, if held in after RECALL is pressed, will result in a display of previously entered or com-
puted information. o .
NOTE

Information stored in memory (by digit keys) after MAN (MHz) key is

pressed is available for display until AUTO mode is selected. Then the

center frequency determined by the automatic measurement overrides

the manual information.

AMPL key. Selects amplitude mode (when Option 002 is installéd). The amplitude of the input signal
is displayed in the four rightmost digits of the display to a resolution of 0.1 dBm. The frequency
of the input signal is displayed in the five leftmost digits of the display.

OFS dB key. After pressing the SET key, the OFS dB key is pressed prior to entering an offset value
in dB via the digit keys. (Digit keys are labeled in black numbers under RESOLUTION.) Indicates
selection of amplitude offset mode when lighted and adds amplitude offset to measured amplitude
(Option 002).
NOTE
An offset value is an arbitrary value selected for entry into the display
to be added or subtracted from a measured value.

OFS MHz key. After pressing the SET key, the OFS MHz key is pressed prior to entering an offset
value via the digit keys. (Digit keys are labeled in black numbers under RESOLUTION.) Indicates
selection of frequency offset mode when lighted and adds frequency offset to measured frequency.

RESOLUTION keys:

The resolution keys select the display resolution (according to the blue labeling above each key)
after the blue key is pressed. The keys are defined by the black number labeled on the key when
entering offsets and manual center frequencies. _

CHECK key. After pressing the blue key, the CHECK key is pressed to perform a self-check of the
instrument. The display will indicate 75 MHz for proper operation. Press RESET to exit self-check.

NOTE

The instrument must not have an input signal connected at the
500 MHz—18 GHz input to perform the self-check.

ENTER key. Used to enter digits for manual center frequencies or offsets into memory via black- -

numbered keys. After the digits have been selected, ENTER key is pressed to signal the end of the
digit sequence.

. LINE switch. In ON position, applies power to all circuits except the crystal oven (Option 001 in-

stalled). The crystal oven connects through a separate transformer, a thermal circuit breaker and
fuse directly to the ac line. This allows the oven to maintain its operating temperature and accuracy
when the LINE switch is in STBY position, thereby eliminating warmup delays.

SAMPLE RATE control. Adjusts the interval between measurements from 20 ms to HOLD. When
rotated to HOLD will hold display indefinitely.

GATE indicator. Indicates when counters main gate is open and-a measurement is in progress.
REMOTE indicator. llluminates when counter is in remote operation.
500—1 MQ switch. Selects input impedance for adjacent 10 Hz—500 MHz input connector.

10 Hz—500 MHz, 500 MHz—18 GHz switch. Selects either low or high frequency range input
connector. :

BNC Input Connector, Accepts 10 Hz—500 MHz input for direct count measurements. Measurements

made at this input require that the range switch is set to the 10 Hz—500 MHz position. Sensitivity is
listed in Table 71-1.

Type N Input Connector. Input for measurements in the 500 MHz—18 GHz range. Measurements
made at this input require that the range switch is set to the 500 MHz—18 GHz position. Sensitivity

_is listed in Table 1-1.

Figure 3-1. Front Panel Controls and Indicators (Continued)
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PROCESSOR INTERFACE connector A22W4J1. Not used. This connector is part of cable W4
which is connected to A22 motherboard as an interface to the A14 Microprocessor address and
data lines. This interface is provided for future use with companion instruments.

Position of digital input/output connector when instrument is equipped with Hewlett-Packard
Interface Bus (HP-1B) Option 011. Refer to paragraph 3-69 for details.

Position of ADDRESS switch when instrument is equipped with Hewlett-Packard Interface
Bus (HP-1B) Option 011. Refer to paragraph 3-72 for details.

AC Power Module. Input power module consisting of an IEC approved connector, a fuse
(0.75 amp for 100/200-volt operation, 0.375 for 220/240-volt operation) and a pc card line
voltage selector. Refer to paragraph 2-6 for details.

CW-FM selector switch. Selects a short or long pseudorandom sequence (prs). The CW
position provides a short prs (or narrow mode) with FM tolerance of 20 MHz p-p. The FM
position provides a long prs (or wide mode) with FM tolerance of 50 MHz p-p.

NOTE

Most measurements should be made with the rear panel FM/CW
switch in the CW position. The FM position should be used only when
the input signal has significant amounts of FM (>20 MHz p-p).
INT/EXT selector switch. Selects the internal 10 MHz crystal oscillator signal or an external

10 MHz source for the time base circuit. The external source must be connected to the adjacent
connector (7).

NOTE

If the INT/EXT switch is switched and causes momentary loss of
clock, the microprocessor may hang up and cause the display to stop
counting. To recover, press LINE switch to STBY then to ON.

EXT FREQ STD connector. Accepts 10 MHz external time base signal when INT/EXT switch
is in EXT position.

FREQ STD OUT connector. Supplies a 10 MHz squarewave output at 1.5 volts peak-to-peak.

IF OUT connector. Provides the intermediate frequency (IF) output of the Preamplifier circuit
for test or monitor of the IF.

DAC connector. Provides the output voltage of the digital to analog converter when the
Option 004 is installed.

Figure 3-2. Rear Panel Controls and Connectors

3-7



Model 5342A

Operation

,fui_‘
i
g
g
‘é 7
£

PRELIMINARY PROCEDURES
1. On rear panel:
a. Set INT/EXT to INT position.
b. Set CW/FM switch to CW. Refer to paragraph 3-33 for detailed description.

c. On ac power module, check for proper fuse (0.75 amp for 100/120-volt operation, 0.375
amp for 220/240-volt operation) and check position of pc line voltage selector (refer to
paragraph 2-6 for detailed description).

d. For remote operation, refer to paragraph 3-69 for explanation of HP-1B programming and
address switch settings on rear panel! {for 5342A’s equipped with Option 011).

2. On front panel, set LINE switch to ON position.

- CAUTION

Do not exceed +25 dBm peak of input power at the type N con-
nector (500 MHz—18 GHz). Damage to the internal sampler may
occur,

NOTE

When the input signal level to the type N connector exceeds
approximately +5 dBm, each digit in the display becomes a minus
sign (-) to indicate overload. For Options 002, 003, this threshold is
approximately +20 dBm. .

CAUTION

The 10 Hz—500 MHz direct count input BNC connector is fuse-
protected for a maximum input level of 3.5V rms (+24 dBm).

NOTE

The fuse for the 10 Hz—500 MHz input is located on the A3 Direct
Count Amplifier assembly.

3-8
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Connect input signal to appropriate input connector according to frequency requirements
(BNC for 10—500 MHz, type N for 500 MHz—18 GHz) and set frequency range switch
accordingly.

- For input signals connected to BNC connector (10—500 MHz): set the 5000—1 MQ switch as
required. This switch has no effect on input signals connected to the type N connector (500

MHz—18 GHz).
Press blue key, then press blue-labeled RESOLUTION key for desired resolution.

NOTE

Half-sized ["7’s are used as fillers in the display to facilitate display
interpretation.

Adjust SAMPLE RATE control for desired interval between measurements.
KEY INDICATORS

Indicator LED’s in the center of some keys are used as “prompters”
by the operator, as follows:

Blinking Indicator

A blinking LED in a key is a “ready” condition for that key function.
It indicates it is waiting for an entry via the keyboard. To clear the con-
dition, press RESET.

Steady Indicator

A steady “on”’ LED in a key is an indication that the key function is in
effect. To clear the condition, press the key. (The AUTO Key is cleared
by pressing MAN (MHz) and vice versa.)

SELF-CHECK PROCEDURE

Perform the self-check as follows (no input signal connected and
SAMPLE RATE full ccw):

Bl
key  CHECK

Press [ 1

Counter Display:

" ' T
L e

—GHz— —MHz — ~—kHz — — Hz —
(To exit from CHECK mode, press RESET)

TO SET MANUAL CENTER FREQUENCY

Example — To measure a 4.125 (30.050) GHz signal in manual mode,
connect signal to type N connector and:

SET MAN (MHz) ENTER

=y | [ ¥ [ ]|

—GHz—~ —MHz— ~—kHz — — Hz —
NOTE
The manual center frequency is entered (and displayed) with 1 MHz

resolution and must be within 50 MHz of the input signal frequency
(connected to 500 MHz—18 GHz connector).

Figure 3-3. Operating Procedures (Continued)
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TO ENTER OFFSET FREQUENCY
Example — To add 12.5 MHz to the measured frequency:

SET OFS MHz ENTER

sxulslolololn

Example — To subtract 12.5 MHz from the measured. frequency:

SET OFS MH:2

sauinioioialols

10 RECALL OFFSETS OR CENTER FREQUENCY
Example — To recall a center frequency:

ENTER

RECALL MAN (MHz)
Press D Press and hold D

(Displays center frequency to 1 MHz resolution)
Example — To recall an offset frequency:
RECALL OFS MHz

'Press D Press and hold D

(Displays offset)

TO REMOVE OFFSETS
Example — To remove offset from display:

OFS MH2z

Press

LED in key goes out, function is off and display shows actual mea-
sured frequency. (Offset s still stored in memory and can be added to
the measurement by pressing OFS MHz again.)

3-10

Figure 3-3. Operating Procedures (Continued)
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' AUTOMATIC OFFSETS ‘
Examplé — To “hold” a measurement and use it as a negative offset in

- -subsequent measurements:

" Rotate SAMPLE RATE cw to HOLD - -

SET OFS MHz

Blue
key .

Press

Rotate SAMPLE RATE ccw to normal

NOTE

The measured frequency will now be negatively offset by the frequency

captured when in HOLD.

RESET

RESET

Pressing key clears the display and initiates a new measurement

without clearing stored values of offset or center frequencies. Clears
any blinking (ready state) key indicators, but does not clear steady
state indicators. 5342A maintains current operating modes.

Figure 3-3. Operating Procedures (Continued)
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E@m 5342A MICROWAVE FREQUENCY COUNTER

HEWLETTYT » PACKARD

T SARERATE T

. . L . PR
DU ISV MAX FUSED B 25798

-——

.

TO MEASURE AMPLITUDE

Example — To simultaneously display frequency to 1 MHz resolution
( 5 leftmost digits) and amplitude to 0.1 dB resolution (4 rightmost

digits):

AMPL

Press D

TO SET AMPLITUDE OFFSET

" Example — To add 4.3 dB to the measured amplitude:

Press

SET OFS dB ENTER

Example — To subtract 4.3 dB from the measured amplitude:

SET OFS dB CHS  ENTER

Press

3-12

.Figure 3-4. Amplitude Measurements (Option 002)
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&l,m 5342A MICROWAVE FREQUENCY COUNTER

HEWLETYTT «- PACKARD

BESOLUTION o SAMPLE RATE
10KHE | 100KHz . {MHz 1N o, .

OFS Mz CHEBK o :

B / OSSN FUSED™

B ST

DAC KEY —]

—_——

The DAC key is effective only when DAC Option 004 is installed. Selects any three consecutive dis-
played digits to convert to voltage. The position of the most significant digit of selected digits is
determined by the black numbered key. For example.

: . Blue \*«.\
! SET key DAC \
\
(e T = =
To select digits as follows:
N\-—\
""/ el /""
NI
— GHz — — MHz — — kHz — —Hz —

A dc voltage of 8 to 10 volts, corresponding to the selected digits, will be present at the DAC OUT
connector on the rear panel. Selected digits 888 produces @V output, 999 produces 9.99V output.

NOTE

Use the manual mode, minimum required resolution
(1 MHz is lowest) and as fast a sample rate as possible
to obtain the smoothest output.

Figure 3-5. DAC Operation (Option 004)
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3-45. OPERATOR KEYBOARD CHECK

3-46. Check for proper operatlon of the keyboard and display by pressing the keys listed and
observing display. To exit from keyboard check mode, press RESET .

Press Display -
SET  SET - _ —
D08 --E-nannann
—GHz— — MHz — ~—kHz — — Hz —

AUTO

I T e e
17 1 ey rir

MAN (MHz)

CHCD T e ey
LI T T T

élue
key

|
[ S B S S B

NOTE

Do not press RESET key or procedure will need to be started over.

SET S
RECALL e

/Y Y A I Y B I Y Y

Lo L Ll
AMPL '

CHC e L er L1

/I Y A I B B B B B
OFS dB

I Y R B Y R Y B R

OO 00 Co o
OFS MHz

LIS L) L LT

[0 T T T
CHS

3-14
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Press

ENTER

Display

T T T
[

1 T e e

D T e e

L) Ly ey 1y
/A A B e B B B B

LA LT e L
ol

[ I I Y B B Y B Y Y

I R A Y Y Y R

Y I Y Y By B Y Y By B
(0 10 DO i

Y Y B Y R o

B Y R Yy B

I Y B Y B A B

Y S B Y Y B N Y B v

FHET 1 e rrir
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3-47. ERROR CODE DISPLAYS

3-48. Error codes are displayed by the 5342A to indicate circuit malfunctions in the instrument
and to indicate operator (procedure) errors.

3-49. Instrument Error Displays

3-50. When power is applied to the 5342A, check-sum routines are automatically performed. If
a routine fails, an error code is displayed to indicate the circuit fault area as follows:

Display Fault Area

—GHz— —MHz— —kHz — — Hz —
A e
ST 11 ] R

appnamnany o
mmmnn- /- e

' ' ' ' ' ' ' /—— [ No Conversion complete
JER N signal from A16U8(36)

NOTE

If any of the above codes are displayed. refer to the
troubleshooting procedures in Table 8-5.

3-16
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3-51. Operator Error Displays

3-52. The display indicates when the applied signal is insufficient or excessive in level or limits,
as follows:

Operating Mode Range Switch Insufficient Signal Level Display
*Frequen —500 MH ' 1
equency 10 Hz=500 MHz YIXlIXlIdIE

- GHz- —MHz— — kHz— — Hz—
. T e

*Frequency 500 MHz—18 GHz IR R IR IR IR

- GHz- —MHz— —kHz— — Hz—

Amplitude (Option 002) vy | ¥ | Y | | B

. . la¥alnln] slaln
Amplitude (Option 002) soomz—schz L L0 I L

Frequency 500 MHz—18 GHz —_—— —_—— === - ==

tAmplitude (Option 002) 10 Hz—500 MHz and " -
500 MHz—18 GHz

Overrange (due to offset)

Frequency 10 Hz—500 MHz and 07 T e S0

. 500 MHz—18 GHz [ R R R Y R Y Y A |

Amplitude (Option 002) 10 Hz—500 MHz and T " 170317
500 MHz—18 GHz rr [

N e’

_Frequency measurement. In presence of excessive
frequency offset, will be all 9s.

Out of Frequency Limits
(Amplitude)
Amplitude (Option 002) 10 Hz—500 MHz and CCCCC
500 MHz—18 GHz A """
NOTES: (if frequency <10 MHz or frequency >18.4 GHz)

*Shown for 1 Hz resolution. Digit shifts one position to left for each step
decrease in resolution.

tFor input signal levels greater than 22.9 dBm, it is possible for the IF detector not to
indicate an excessive level condition so that frequency will be displayed (five leftmost

digits). However, the amplitude option will cause dashes in the amplitude portion of the
- display because of excessive level.

3-17
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3-18

3-53. Limit Errors and Sequence Errors

3-54. A limit error (for example, setting a manual center frequency less than 500 MHz) will be

displayed as:
Aletaralstel ¥ | / |

- GHz— —MHz— — kHz— ~— Hz—

3-55. A sequence error (for example, pressing a digit key before pressing a function key) will be

displayed as: ~
S-Frror BEMN

- GHz- —MHz— — kHz— — Hz—

3-56. _For detailed descriptions of error codes, refer to Table 8-5.
3-57. OPTIONS

3-58. The operating characteristics of the 5342A are affected by the addition of any of the
options described in the following paragraphs.

3-59. Time Base Option 001

3-60. Option 001 provides an oven-controlled crystal oscillator time base (Model 10544A) that
results in higher accuracy and longer periods between calibration (refer to Table 1-7). The oven
temperature is maintained when the 5342A LINE switch is in either the ON or the STBY position
(provided the instrument is connected to the power mains). When the OVN indicator in the
display is lit, the oven is on (warming). When the oven is at the proper temperature, the OVN
indicator goes out.

3-61. Amplitude Option 002

3-62. The amplitude option provides the capability of measuring the amplitude of the input

signal and simultaneously displaying the frequency (5 leftmost digits) and the amplitude level in

.dBm (4 rightmost digits). The maximum operating level of +5 dBm for the standard 5342A is

extended to +20 dBm for Option 002. The frequency is displayed to a resolution of 1 MHz and the

‘level is displayed to a resolution of 0.1 dBm. The sensitivity of the 5342A with Option 002 is

approximately 3 to 5 dB less than the standard 5342A, depending upon frequency.
3-63. Extended Dynamic Range Option 003

3-64. The extended dynamic range option extends the maximum operating level of +5 dBm for
the standard 5342A to +20 dBm for Option 003 by insertion of an attenuator at the input (ahead of
the sampler). The insertion loss of the attenuator results in a sensitivity decrease of approximately
3 to 5 dB, depending upon the frequency of the signal.

3-65. HP-IB Interface Option 011
3-66. The Hewlett-Packard Interface Bus (HP-IB) Option 011 allows the functions of the 5342A

to be controlled remotely and allows measurement data to be ouptut to the bus. Programm-
ing information for Option 011 is given in paragraphs 3-69 through 3-80.
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3-67. Digital-to-Analog Converter (DAC) Option 004

3-68. The DAC option allows selection of any three consecutive digits in the display and con-
version of these digits to an analog voltage. The analog voltage is available at a rear panel con-
nector. The digits are converted to a voltage of from @ to 10 volts, corresponding to the digits
selected. Digits @80 produce @ volts, digits 999 produce 9.99 volts, fullscale into 15 kilohms.

3-69. HP-IB PROGRAMMING (OPTION 011)

3-70. The capability of a device connected to the HP-1B is specified by its interface functions.
Table 3-1 lists the interface functions of the 5342A using the terminology of EEE Standard
488-1975 (Appendix C). Interface functions provide the means for a device to receive, process,
and send messages over the HP-IB. Procedures for verification of proper operation of Option 011
HP-IB are contained in paragraphs 4-19 through 4-26.

Table 3-1. HP-IB Interface Capability

‘Interface Function

Subset Identifier Interface Function Description

SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.
T1 Talker (basic talker, serial poll, tatk only mode, does not unaddress to talk if
addressed to listen).
12 Listener (basic listener, no listen only mode, doe not unaddress to listen if
addressed to talk).
SR1 Service request capability.
RL1 Complete remote/local capability.
PPg No parallel poll capability.
DC1 Device clear capability.
DT1 Device Trigger capability.
Co No controller capability.
E1 One unit load.

3-71. There are 12 basic messages which can be sent over the interface. Table 3-2 lists each bus
message, a description of the message, how the 5342A uses that message, and examples of 9825A
implementation of the messages.

3-72. The 5342A must be assigned a bus address. Table 3-3 gives the allowable address switch
settings.

3-73. Table 3-4 gives the program code set for the 5342A. Frequency and amplitude mode
selection, manual center frequency setting, frequency and amplitude offset mode selection, fre-
quency and amplitude offset setting, resolution selection, range selection, FM/CW mode selec-
tion, and automatic offsets are all analogous to the corresponding front panel operations
described previously.

3-74. There are four sample rate modes T@-T3. In T@, the sample rate is determined by the
setting of the front panel SAMPLE RATE control. In T1, the counter is in hold. To trigger a mea-
surement, a trigger message must be sent. In T2, the counter ignores any sample rate run-down
and initiates a new measurement as soon as the previous measurement is over. In T3, the counter
takes a measurement and holds until the next T3 or trigger message.

3-19
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Table 3-2. 5342A Bus Message Usage
. Sample 9825 Statements
Message Description 2A
8 | P 5342A Use (5342A set to Address 02)
Data |Transfers device-dependent Sends measurement data. See red 702, A
information from one device to | paragraph 3-77 for output wrt 702, “AUSR4”
one or more devices on the bus. | format. Accepts program codes.
See Table 3-4 for code set.

Trigger |Causes a group of selected Starts a new measurement. trg 7 or
devices to simultaneously trg 702
initiate a set of device-
dependent actions

Clear |[Causesaninstrumenttobesetto | Same as front panel RESET. clr7 or
a predefined state (a certain Clears internal count and starts clr 702
range, function, etc.). new measurement.

Remote |Permits selected devices to be | 5342A goes to remote if REN is
set to remote operation, allow- | true and addressed to listen. In
ing parameters and device char- | absence of program data, re- rem 702
acteristics to be controlled by | mote operation is according to
Bus Messages. the state of the front panel set-}

tings just prior to going to
remote.
Local [Causes selected devices to re- | Goes to local front panel con-
turn to local (front panel) trol. In absence of front panel Icl 792
operation. data, local operation is accord-
ing to the state of the remote
data just prior to going to local.
Local |Disables local (front panel) Disables front panel RESET. llo7

Lockout |controls of selected devices. 5342A remains in remote.

" Clear |Returns all devices tolocal (front | Local lockout cleared and re- Icd 7

Lockout |panel) control and simulta- turns to local front panel control

and local |neously clears the Local Lockout
Message.
Require |Indicates a device’s need for Pulls on SRQ to indicate end of a rds(7)—A
Service |interaction with the controller. | measurement. if bit (7, A)
(bit 7=1 if SRQ true)
Status |Presents status information of a | In serial poll mode, 5342A out- rds (702)—A
Byte |particular device; one bit indi- | puts decimal 80 (01010000) to} (if A=80, then 5342A is
cates whether or not the device | indicate end of measurement. ready to output)
currently requires service, the
other 7 bits (optional) are
used to indicate the type of
service required.
| Status Bit | A single bit of device-dependent
status information which may be | Does not use -
logically combined with status
bit information from other de-
vices by the controller.
Pass |Passes bus controller responsi-

Control |bilities from the current con- | Does not use —
troller to a device which can
assume the Bus supervisory role.

Abort |Unconditionally terminates Bus-|-Clears Talk, Listen, Serial Poll

- | communications and returns Enable registers on 5342A HP-1B| ciz
control to the system controller. | interface. Front panel annunci-
ators do not change, however.
3-20
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Table 3-3. Address Selection

Rear panel address switch:

ADDRESS
*TALK ONLY —
C B~ ot usep h
S| CJ
Aq 4
A D
A, 3
A'— E °
1 0

(Shown in addressable mode, and address 02)

5 *If the 5342A is in TALK ONLY mode and it is desired to return to the
addressable mode, set TALK ONLY switch to 0 and press RESET on
front panel.

ASCll CODE

CHARACTER ADDRESS SWITCHES

5-BIT
DECIMAL CODE

LISTEN | TALK A, A, A,

“»

00
01
02
03
04
05
06
07
08
09
10
n
12
13
14
15
16
17
18
19
20
!
22
23
24
25
26
27
28
29
30
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Table 3-4. Option 011 HP-1B Program Code Set

1. FREQUENCY MODE SELECT
AUTO o i e e ... AU

2. SET MANUAL CENTER FREQUENCY

SMXXXXXE (X’s represent nonfixed length data string of up to 5 characters.
Decimal points cause entire string to be ignored. + signs and spaces
are allowable. Number is in MHz and must be less than 18 GHz or
will be ignored.)

Example: SM10000E for 10 GHz center frequency
SM775E for 775 MHz center frequency
SM+5250E for 5.25 GHz center frequency

3. AMPLITUDE MODE SELECT

Amplitude off ... ...t i AME@
- Amplitudeon ................. e AM1
4. FREQUENCY OFFSET MODE SELECT
Frequency Offsetoff ........ ..., OoM$
Frequency Offseton .......cooiiiiiiiiiiiiiiiiiiiiinennn.. OM1

5. SET FREQUENCY OFFSET

SOMEXXXXX.XXXXXXE  (X’s represent nonfixed length data string representing offset fre-
quency in MHz. Spaces are ignored.)

Example: SOM10.7E for 10.7 MHz positive offset
SOM-4000.25E for 4.00025 GHz negative offset.

6. AMPLITUDE OFFSET MODE

Amplitude Offset off .........ccoiiiiiiiiiiiiiiiiiiiiianins, OBg
Amplitude Offseton ........ et OB1

7. SET AMPLITUDE OFFSET

SOBEXX.XE  (X's represent nonfixed length data string representing offset
amplitude in dB. Spaces are ignored.)

Example: SOB-10.1E for 10.1 dB negative offset
SOB3.5E for 3.5 dB positive offset
SOB10E for 10 dB positive offset.

8. RESOLUTION

THZ et e SR3
TOHZ ettt e SR4
T00 HZ Lottt e e e SR5
TKHZ © oot SR6
TOKHZ - .ottt e SR7
00 KHZ « v oottt et e SR8
TMHZ cee e e SR9

- 9. RANGE
O HZ=500 MHZ ...ovirinreneneen et L,
500 MHZ—T18 GHZ ..ciietiiiiiiiiiiiii it iiieeieeeeanns H

. N
10. FM/CW MODE

CWMOode ...ttt et i C
L T Yo L= N F
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Table 3-4. Option 011 HP-IB Program Code Set (Continued)

11. SAMPLE RATE

Front panel samplerate .............. it deieeaen 10
Hold .................. @ teeeanecitecarecetatat e e T1*
Fast sample (nodelay) ..................... e reereceeceaeann T2
Samplethen hold ....... ... ... i T3

*Send trigger command (trg 7 or trg 702) to start measurement. If
5342A is in remote and addressed to listen and other than Hold (T1),
the trigger command causes the 5342A to automatically go to Sample
then Hold (T3).

12. OUTPUT MODE

Output only when addressed ............ et iaaas ST1
Wait until addressed ........ . il ST2

13. RESET

RE (display is blanked and new measurement initiated. If in Hold (T1),
then measurement is not completed-but stays in Hold. Does not
return control to local.)

14. AUTOMATIC OFFSETS

Automatic frequency offset ...l SOMB
Automatic amplitude offset ........... e eeeeeaaiae i SOBB

15. CHECK MODE

SR1 (No input can be present at RF connector. Counter must be in
SAMPLE RATE full ccw. Be sure to send RESET command (RE)
before making other measurements.) :

3-75. In the “output only when addressed” mode, the counter pulls SRQ at the end of a mea-
surement and then checks to see if it has been addressed to talk. If not, SRQ is cleared and it starts
the next measurement. If it has been addressed to talk, it outputs the measurement, clears SRQ,
and starts the next measurement. In the “wait until addressed” output mode, the counter pulls
SRQ at the end of a measurement and waits in aloop until it has been addressed to talk. Wheniitis
addressed to talk, it outputs the measurement, clear SRQ and starts the next measurement.

NOTE

If the counter is placed in the HOLD (T1) mode,
triggered, then addressed to talk, be sure to use the
Wait Until Addressed (ST2) outputmode. If not, then
for short gate times the measurement may be com-
pleted before the controller addresses the counter to
talk and the counter will discard the measurement
result and hang up the bus.

3-76. The 5342A executes each complete program code as it is received just as if the micro-
processor were receiving the data from the front panel keyboard. Program code strings should
be in the same order as they would be if being entered from the front panel. When adatabyte is
sent to the 5342A HP-1B Option 011, the HP-IB interface stores the byte and sends an interruptto
the microprocessor which reads in the byte. If the byte does not complete a program code, then
the microprocessor waits for the next byte(s) until a complete code is sent (for example, SR5is a
complete code but SR is not). After a complete code is received, the microprocessor executes the
code and begins the measurement. If more codes are in the string, another interrupt is gener-
ated. For example, if the string “SRSAU” is sent by the controller, the “S” is the first byte received
and stored by the 5342A HP-IB interface. The interface generates an interrupt to the micro-
processor and the “S” is read by the MPU. Since S is not a complete code, the microprocessor
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waits until the complete code is sent and received. After “R”” and then “5” are sent, the micro-
processor sets the resolution accordingly and then goes to the beginning of the measurement.
When the controller sends “A”, an interrupt is generated and “A” is read by the microprocessor.
It then waits for the complete code to be sent which in this case is “AU”. The microprocessor
again goes to the start of the measurement cycle.

NOTE
The following output formats pertain to input signals
of specified sensitivity (Table 1-7). For less sensitive
input signals, refer to paragraph 3-82.
3-77. The 5342A outputs measurement data in the following fixed length formats:
a. NO OFFSET, FREQUENCY ONLY

SP F SP-SP XXXX.XXXXXX E + 06 CR LF
frequency space carriage return line feed

b. NO OFFSET, FREQUENCY, AND AMPLITUDE
SP F SP SP XXXXX.XXXXXX E + @6, A SP 2XX.X E+ @ CR LF

‘amplitude
c. OFFSETS in both FREQUENCY and AMPLITUDE
SP FS EXXXXX.XXXXXX E + 06, AS £XX.XE + @ CR LF

offset offset
d. OVERLOAD (Amplitude off)
A SP F SP SP 99999.999999 E + 69 CR LF

(caused by excessive input level)

e. DISPLAY OVERFLOW (Amplitude off)
SP F SP SP 99999.999999 E + 86 CR LF

(caused by offset which makes display overflow)

f. OVERLOAD (Amplitude on)
SP F SP SP 99999.999999 E + @9, A SP SP 99.9E + 8 CR LF

(caused by excessive input level)

g. DISPLAY OVERFLOW (Amplitude on)
SP F SP SP XXXXX.XXXXXX E + @6, A SP SP99.9E + 8 CR LF

(caused by offset which makes display overflow)

h.  INSUFFICIENT SIGNAL (Amplitude off)
SP F SP SP 00000.000000 E + 86, CR LF

i.  INSUFFICIENT SIGNAL (Amplitude on)
SP F SP SP 00000.000000 E + 66, A SP + 999 E + CR LF

3-78. When the 5342A is in remote, the front panel REMOTE annunciator lights. When the
5342A is addressed to talk, the front panel RECALL pushbutton lamp will light.

3-24
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3-79. 9825A PROGRAM EXAMPLES

3.80. The following 9825A program examples are illustrative of 5342A programming:

o 3

. Y]

,:" e

A

oo o g

v
¥

EXAMPLE 1

This program assumes the range switch was setto 0.5—18 GHz
before the program was executed. The program puts the
5342A in AUTO, 10 kHz resolution, HOLD, and “wait until
addressed” output mode. Program takes a measurement
(trg 702) and reads it into the A register. After waiting 500 ms,
the program loops back to the next trigger, then read
statement.

EXAMPLE 2

This program also assumes the range switch was previously
set to the 0.5—18 GHz position. The program puts the counter
in AUTO mode, 10 Hz resolution, fast sample, and “only if
addressed” output mode. The program takes ameasurement,
unaddresses the 5342A as a talker (cmd 7, “—"') so that the
counter will continue making measurements at a fast rate,
and waits 500 ms until reading the next measurement.

EXAMPLE 3

This program sets a manual center frequency of 10 GHz
(input frequency = 10.03 GHz), 1 Hz resolution, 0.5—18 GHz
range, FM mode, front panel sample rate control, and “out-
put only if addressed”. Each reading is printed on the 9825A
printer.
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3-26

423682837 2.88
: ~3.38
4230622373 .88 ¢
i -5.38
42RPRZESET 08,
-5 .28
o 424bE2a3FR .08
: ' -5.38
[ \\‘»\.:_:;L'_M/
j: oyrt FEEs CRAUSE
| AT2STiAMIS0B-
ig.gg"
1t red TBZ2:A:B3
“mrt Riprt B
28 3to 1 ‘
3% oend
28921 - ;
v
S 423882334968
oo -18.38
4238822349 .80
- 4238828338.80
ol T =15 .38
U 422BB28342.88
b T “\\WM

EXAMPLE 4

This program selects AUTO mode, 1 Hz resolution, fast
sample, “output only if addressed”, and amplitude “on”. The
frequency is read into the A register and the amplitude is
read into the B register. Notice that although the frequency
is displayed only to 1 MHz resolution on the counter, the full
1 Hz resolution is output to the calculator.

EXAMPLE 5

This program measures the same signal as in (4) but enters
a -10 dB offset in the amplitude measurement.
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EXAMPLE 6
This is the same program as (5) but with a +10 GHz offset.

Operation
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3-81.

HP-IB PROGRAMMING NOTES

3-82. The HP-IB output is affected by input signal level as follows:

a.

b.

For input signal levels greater than or equal to specified sensitivity, the 5342A outputs
measurement data as described in paragraph 3-77.

For input signal levels less than the actual sensitivity by 0.1 dB or more (or for no input),
the counter outputs zeros when addressed to talk.

For input signal levels just on the edge of the counter’s actual sensitivity (approximately a
0.1 dB band) the detectors which indicate sufficient signal level for counting may become
intermittent resulting in very long acquisition times. The counter’s display holds the
previous reading during the prolonged acquisition but the counter will not output any
data when addressed to talk. This will hang up the program at the read statement.
With the 9825A, use the “time” statement and ‘‘on err” statement to branch around the
read statement if it takes longer than a specified number of milliseconds to complete an
1/0 operation. The following example program can be used when there is more than one
read statement in the program. If there is only one read statement, then statement 2
could be deleted and the end of statement 7 could simply cause the program to go to the
statement after the read (in this case, “gto 6”):

EXAMPLE

Since this statement is in line 2, the
+———— program jumps to the statement after
the read statement.

I TR S

o

A5
i
iy
e e
soofe
fod
by

1
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i
s
o
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Error 4 is time out error. Reset time
and error jump.
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a0 4
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When the 5342A took more time than
1 second to make the measurement,
zeroes are output.
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NOTE

For any controller, check SRQ to see if a measure-
{ ment has been completed. Allow an adequate
i number of iterations on the SRQ check to permit the
i counter to complete the measurement and pull SRQ.
& A flow diagram of such an algorithm is:

TRIGGER 5342A

O —N

S

T SRR

THIS LOOP SHOULD TAKE
MORE TIME THAN N
MAXIMUM EXPECTED
MEASUREMENT TIME.

T

t+N —N

READ COUNTER

K
i — A

B

A
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3-83. REMOTE PROGRAMMING OF DIAGNOSTIC MODE 6
(OPTION 002, 011 ONLY)

3-84. Insome system applications, it may be desirable to program the 5342A to diagnostic mode
6 so that the counter will constantly present a low SWR and not switch to frequency measure-
ments (higher SWR). The following example shows how this may be done:

EXAMPLE
@1 dew Yoty FBE
1t wre s "otrte ——— Program counter for AMPL mode
CURUAMLISESTLY
2wtk "otrYs 15
38 1, This sets the counter to diagnostic mode 6
iig ¥
Fi -t
- s 3 .
5 z Counter must be triggered to enter
S : 53 - diagnostic mode 6. For 5 seconds,
CoMALS el counter does not switch to frequency.
B 5. w
'l TR 1573 This resets the counter to amplitude and
Chend (TP 254747 frequency measurements
3:.' wt b ctirTsls
‘B l4BylsZ:5
L9 =nd
o
. /

/j
\
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the electrical performance of the 5342A using the speci-
fications in Table 1-1 as performance standards. Those specifications which are inherent to the
design (obvious during operation) are not covered in these tests. For example, worst case acquisi-
tion time is determined by the period of the sweep and the length of the pseudo-random
sequence. If the counter acquires the signal, it must have acquired itin atime less than specified.

4-3. OPERATIONAL VERIFICATION

4-4. The abbreviated checks given in paragraphs 4-12 through 4-18 can be performed to give a
high degree of confidence that the 5342A is operating properly without performing the complete
performance test.. The operational verification should be useful for incoming QA, routine
maintenance, and after instrument repair. The Option 011 HP-IB . Verification Program is
described in paragraphs 4-19 through 4-26. The Option 004 DAC test is contained in para-
graph 4-27.

4-5. COMPLETE PERFORMANCE TEST

4-6. The complete performance test is given in paragraphs 4-28 through 4-40. All tests can be
performed without access to the inside of the instrument.

4-7. EQUIPMENT REQUIRED

4-8. Equipment required for the complete test and operation verification is listed in Table 1-4.
Any equipment which satisfies the critical specifications given in the table may be substituted for
the recommended model numbers.

4-9. TEST RECORD

4-10. Results of the operational verification may be tabulated on the Operational Verification
Record, Table 4-1. Results of the performance test may be tabulated on the Performance Test

Record, Table 4-5.
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4-11. OPERATIONAL VERIFICATION PROCEDURES

4-12. Self-Check

a. Select 1 Hz resolution, AUTO mode, and 500 MHz—18 GHz range. Set self-check mode
and verify counter displays 75.000 000 MHz +1 count.

b.  Set 5342A to 10 Hz—500 MHz range. Connect rear panel FREQ STD OQUTPUT to front
panel BNC input. Select 500 impedance. Verify that the 5342A counts 10.000 000 MHz +1

count.

4-13. 10 Hz—500 MHz Input Sensitivity Test, 5002/1 M (Standard and Option 003

Instruments Only)
Setup:

HP 8620C
SWEEPER

4-2

POWER METER
HP 11667A
POWER SPLITTER

POWER SENSOR

Set the 5342A to 10 Hz—500 MHz range and 50Q.

Set 8620C to 10 MHz and a level of -19.3dBm (25mV rms) as measured on
the 436A Power Meter. Measure actual sensitivity and verify that the
5342A counts at 10 MHz, 100 MHz, 520 MHz, and record on operational
verification record (Table 4-1).

Disconnect 11667A and connect 8481A directly to 86222A output. Set
8620C to 25 MHz at a level of -19.3 dBm (25 mV rms).

Disconnect 8481A from 86222A output. Switch 5342A to the 1 MQ)
position. Connect 86222A output to 5342A 10 Hz—500 MHz input
(86222A supplies 25 mV rms into 50Q or 50 mV rms into 1 MQ).

Verify that the 5342A counts 25 MHz at 50 mV rms and record on oper-
ational verification record (Table 4-1).
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4-14. 10 Hz—500 MHz Input (50Q) Minimum Level and Amplitude Accuracy Test (Option 002)

Specification: +1.5 dB accuracy for frequencies from 10 MHz to 520 MHz.

Minimum Level: -17 dBm.

Setup:

lOO-s — -:0@]

HP 8620C
SWEEPER

POWER METER

POWER SENSOR

STEP ATTENUATOR

e  Connect the 11667A directly (using type N to BNC adapter) to the 5342A
BNC low frequency input. Connect 8481A directly to the other 11667A

output.

e  Set the 5342A to 10 Hz—500 MHz range, 500, and amplitude mode.

e Setthe 86222A to 10 MHz and adjust output level and 8495B for a level of
-17 dBm as measured on the 436A Power Meter. (84958 set to 10 dB or
greater.) Slowly vary the 8620C from 10 Hzto 520 MHz and verify that the

5342A displays correct frequency.

e Take a measurement at 10 MHz, 100 MHz, and 520 MHz, and verify that
5342A reading is within 1.5 dB of 436A reading. Enter results on oper-

ational verification record (Table 4-1).
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4-15. 10 Hz—500 MHz Input (502) Maximum Input Test (Option 002)
Specification: +20 dBm
Setup:

HP 3312A
HP 436A
FUNCTION GENERATOR POWER METER

[slis] s}l afe]a} elia] ] o] u}ia} u] #]ief u] o]

‘© c @ e ¢
e 6 el e © B 2 =
%’—-"\,p o = —

HP 8481A
POWER SENSOR

HP 8495B
ATTENUATOR

o Set the 8495B to 10 dB.

e Set the 3312A to 13 MHz sine wave with AMPLITUDE set to 10. Adjust
amplitude vernier for a +15 dBm output level (+5 dBm on 436A).

. Set the 5342A to AMPL mode, 50}, 10 Hz—500 MHz range and connect
the 3312A output to the 5342A input. Increase the 3312A output until
the 5342A measures +20 dBm.

*  Disconnect output of 3312A from 5342A and connect it to 8495B. Power
meter should display +10 dBm *+1.5 dB (allowing for the +10 dB of 8495B).
Enter on operational verification record (Table 4-1).

. Reconnect 3312A to 5342A and increase power output until 5342A
“dashes” the display to indicate overload. This must occur at a level
greater than +20 dBm. Enter on operational verification record.
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4-16. 500 MHz—18 GHz Input Sensitivity Test (Standard and Option 003 Instruments Only)

Specification:

Description:

Sensitivity = ~25 dBm, 500 MHz—12.4 GHz
= -20-dBm, 12.4 GHz—18 GHz.

For Option 003:

Sensitivity = -22 dBm, 500 MHz—12.4 GHz
= -15 dBm, 12.4 GHz—18 GHz.

The 5342A is set to the 500 MHz—18 GHz range and a signal at the rated

sensitivity is applied to the type N connector. The frequency is slowly
varied over the range of 500 MHz to 12.4 GHz and the 5342A is checked
for proper counting. The output level of the test generator is increased to
the second value, the frequency is slowly varied from 12.4 GHz to 18
GHz, and the 5342A checked for proper counting.

HP 8620C
SWEEPER

POWER METER

HP 8481A
POWER SENSOR

HP 11667A
POWER SPLITTER

I:? Q;IP

—

HP 84958
ATTENUATOR

Set the 5342A to the 500 MHz—18 GHz range.

Connect the 11667A Power Splitter directly to the 5342A type N connec-
tor. Connect the 8481A power sensor directly to the other output port of
the 11667A power splitter.

Set the 8620C with the appropriate plug-in (86222A for 500 MHz to 2GHz,
86290A for 2 GHz—18 GHz) and the 8495B step attenuator to the rated
sensitivity as measured on the 436A. Remember that the 5342A with
Option 003 has different specifications.

Slowly increase the 8620C frequency over the range and verify that the
5342A counts properly.

Measure actual sensitivity at 1GHz, 12.4 GHz, and 18 GHz. Enter on oper-
ational verification record (Table 4-7).
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4-17. 500 MHz—18 GHz Input Minimum Level and Amplitude Accuracy Test (Option 002)

Specification:

Description:

Setup:

1.5 dB accuracy for frequencies from 500 MHz to 18 GHz.
Minimum level:

-22 dBm 500 MHz—12.4 GHz

-15 dBm 12.4 GHz—18 GHz

A signal at the minimum level is applied to the 5342A and 436A power K
meter and is varied over the frequency range. The amplitude reading of _§
the 5342A is compared to the 436A Power Meter (calibration factor '}

included).

HP 8620C
SWEEPER

HP 86222A
OR
HP 86290A

HP 436A
POWER METER

HP 8481A
HP 11667A POWER SENSOR

POWER SPLITTER

IO Q;IP

[EE=s

HP 84958
ATTENUATOR

Connect the 11667A directly to the 5342A type N connector and connect
the 8481A directly to the other 11667A output.

Set the 8620C at 500 MHz and adjust the output level and the step
attenuator for -22 dBm as measured on the 436A Power Meter.

Set the 5342A to the 500 MHz—18 GHz range and select amplitude mode.
Slowly vary the 8620A up to 12.4 GHz and verify correct 5342A display.

Take measurements at 1 GHz and 12.4 GHz: Verify that the 436A reading
is within £1.5 dB of the 5342A reading. (Be sure to change the 436A cali-
bration factor with frequency.) Record difference between 436A and
5342A readings on verification record.

Set the 8620C to 12.4 GHz and adjust the output level to -15 dBm as
measured on the 436A Power Meter. Slowly vary the 8620C up to 18 GHz
and verify correct 5342A display.

Take a measurement at 18 GHz and verify that the 5342A is within +1.5dB
of the 436A reading (be sure to adjust 436A calibration factor). Record
difference between 436A and 5342A readings on verification record
(Table 4-1).
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4-18. 500 MHz—18 GHz High Level Test

HP 8620C
SWEEPER

HP 86222A HP 436A

POWER METER

HP 8481A
POWER SENSOR

For Standard Instrument:

Set the 8620C to 1 GHz at +5.0 dBm as measured by the 436A Power
Meter. Connect the 8620C output to the 5342A and verify that the
counter counts 1 GHz.

Increase the level of the 8620C output until the counter’s display fills with
dashes. Measure this level on the 436A and verify that it is greater than
+5 dBm. Enter on verification record (Table 4-1).

For Option 002 Instruments:

Set 5342A to 500 MHz—18 GHz range and AMPL mode.
Set the 8620C to 1 GHz at a level of +10 dBm as measured on the 436A.

Connect the 8620C output to the 5342A and verify that the 5342A counts
1 GHz. Enter difference between 5342A and 436A readings on verifi-
cation record (Table 4-1).

4-19. OPTION 011 HP-IB VERIFICATION PROGRAM

4-20. The 9825A program listed in Table 4-2 exercises the 5342A through various operating
modes, described below, via its HP-IB Interface. If the 5342A successfully completes all phases of
the verification program, then there is a high probability that the HP-IB Interface (A15 assembly)
is working properly. If the 5342A does not respond as described, refer to HP-IB troubleshooting

in Section VIIIL.

NOTE

Prior to conducting the performance test, check the
A15 board revision letter (adjacent to the board part
number). If the revision letter is D or later, check the
LSRQ line to pin T3 to be sure the jumper is installed
as shown in Figure 8-38.

4-7
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4-21. To perform the verification, set up the 5342A as shown and set its rear panel address
switches to address 7.

FREQ STD OUT HP-1B CABLE
’ 88034A HP-IB INTERFACE
(SET TO ADDRESS 7)

BNC _—7
CABLE

*8825A should have either the 98213A Generat 1/0O-
Extended 1/0 ROM or the 88214A Plotter-General

IMPEDANCE SELECT = 5002 1/0-Extended 1/O ROM

5342A ADDRESS SWITCHES:
TALK ONLY —| [CD)

as—f [0

at—| O e

4-22. The program listed in Table 4-2 may be keyed into the 9825A or may be loaded from a
HP-IB Verification Cassette, HP P/N 59300-10001, (Revision B or later) which also contains HP-1B
verification programs for the 59300 series of instruments. To run the program on the cassette,
insert the cassette into the 9825A, load file 8, and press RUN. Enter “5342” when the instrument
mode number is requested and select code “787” when select code is requested. The 9825A will
then load the 5342A verification program into memory.

4-23. Apply power to the 5342A and verify that the counter powers up in AUTO mode and
REMOTE off. Verify that when the range switch is placed in the 10 Hz—500 MHz position and
impedance select to 501, the counter counts its 10 MHz time base.

4-24. The program goes through 14 check points for the standard instrument and an additional
4 check points for the amplitude option (002). The information in Table 4-3 tells what occurs
during each test and what should be observed by the operator if the test has been successfully
completed. At the conclusion of each test, the program stops and displays the current check -
point. To advance to the next test, simply press CONTINUE. If it is desired to repeat atest, set the
variable L to 1 via the keyboard (1—L EXECUTE). To go on to the next test after looping, setL back
to @ when the program halts (8—L EXECUTE). Record on operational verification record
(Table 4-1).

4-25. When the 9825A displays “AMPL OPT?” at the end of check point 14, enter “YES” if the
5342A has Option 002. Enter “NO” if the amplitude option is not present.

4-26. Table 4-4 is a sample printout from the 9825A.




Table 4-1. Operational Verification Record

Model 5342A
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5342 S/N Date
PARAGRAPH TEST RESULTS
NUMBER PASS FAIL
4-12 Self-Test
4-13 (All except [10 Hz—500 MHz Input Sensitivity Test (5002/1 MQ)):
Option 002) 500: 10 MHz
500Q: 100 MHz
50Q: 520 MHz
1 MQ: 25 MHz
"4-14 (Option | 10 Hz—500 MHz Input (50(2) Minimum Level and
002 only) Amplitude Accuracy Test:

Readings within +1.5 dB?
10 MHz

100 MHz
520 MHz

415 (Option
002 only)

10 Hz—500 MHz Input (50()) Maximum Input Test:
436 reading >10 dB when display dashes?

4-16 (All except

Option 002)

500 MHz—18 GHz Input Sensitivity Test:
Sensitivity @
1GHz

12.4 GHz
18 GHz

4-17 (Option
002 only)

500 MHz—18 GHz Input Minimum Level and
Amplitude Accuracy Test:
436A readings within +1.5 dB?
1 GHz

1.24 GHz
18 GHz

4-18 (All)

500 MHz—18 GHz High Level Test:
Standard, >5 dBm dashes display?

Options 002 counts @ 1 GHz, +10 dBm

4-19 through
4-26 (Option
011 only)

HP-IB Verification

4-27 (Option
004 only

DAC Output Test
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Table 4-2. Model 9825A Program

0: dim C5[140) ;dsp "MOLEL 5342A rreguency Counter ";wait 2000

l: "code":ent “"select code?",S :
2: if S=721;6sp "error: calculatcr adcéress;wait 1000;gtc "code"
3: if S>730;¢sp "out of address range+-high";wait 1000;gto "code"
4: 1if S5<700;dsp "out of address range+low";wait 1000;gto "code"
5: dev "ctr",S prt "5342A HP-IB TEST"™;spc 2 :

6: prt "--—mmmmmme e " ,"CHECK POINT 1
7: rem "ctr";beep
: prt "*REMOTE on","*AUTO on";spc 2
9: dep "CHECK POINT l1l--Press CONTINUE"
10: stp
11: i1f L=1l;gto 7
12: prt "e—m——mmmm e " ,"CHECK POINT 2"

13: wrt "ctr", "M";keep
14: dsp "MANWUAL PXODE";wait 5000
15: wrt “ctr","AU";beep

16: prt "*MANUAL off","*AUTO on";spc 2
17: dsp "CHECK POINT 2--Press CONTINUE"

18: stp

16: if L=1;9to 13

20: prt "e——mmmmmmm e " ,"CHECK POINT 3"

2l: wrt "ctr","OM1";beep;dsp "FREQ OFFSET mode";wait 5000
22: wrt "ctr","GOMO"; beep

23: prt "*OFS[MHZ] off";spc 2

24: dsp "CHECK POINT 3--Press CONTINUE"

Z25: stp

26: if L=l;gto 21

27: prt "-——mmm——mem e " ,"CEECK POINT 4"

28: wrt "ctr","L"; beep dsp "Low Range";wait 5000

2%: wrt "ctr","H";beep

30: prt "Low Range 10iHz","High Range"," 00600000000" ;spc 2
31: dsp "CHECK POINT 4—-Press Continue"”

32: stp

33: if L=l;gto 28

34: prt "-wm—m—mmee e " ,"CHECK POINT 5"

35: wrt Yctr","F";beep;dsp "FM Mode";wait 5000
36: wrt "ctr","C";beep

37: prt "*ASTERISK off"

38: dep "CHECK POINT 5--Press Continue”;spc 2
3%: stp

40: if L=1;gto 35

4-10
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Table 4-2. Model 9825A Program (Continued)

Mo " "CHECK POINT 6"

i)
~
o

+X

gmt 1,"SR",£.C,"SR1";wrt "ctr.1l",X;teep
X+1+X;weit 2006G;if X=10;g9to +2

gto -2

prt "*RES  1MHZ"

dsp "CHECK POINT 7--Press Continue"

spc 2;:;stp

if L=1l;gto 42

prt "m——----msm— - * "CHECK POINT 7","Enter Manual ","Center Freg"
ent X;fmt 3,"SM",£.0,"E"

if X<5e2 or X>l.8ed;prt "LIMIT ERROR";gto -2

wrt "ctr.3",X

spc l;prt "Recall Center"," Freg";spc 1l;fxd O;prt "Does Center Freg=",X
dsp "CHECK POINT 8--Press Continue";spc 2;:;stp

: if L=1;gto 51

prt "—--e-mmmms - ¥,"CHECK POINT 8","Enter frequency","Cffset[MHZ]"
ent X; fmt 4,"somn",£.6,"E";wrt "ctr.4" ,X

fxd 6;prt “Recall OFS[MZ]1";:;spc l;prt "Does OFS[MHZ]=" X

dsp "CHECK POINT 9--Precs Continue";spc 2;stp

if L=1;gto 58

prt "-———-mmm—mm e " ,"CHECK POINT 9"

wrt "ctr", "AUBOMNOSR3SR1";red "ctr",A

prt “CHECK=",A,"*RECALL on"

dsp "CHECK PO1NI 10--Press CONTINUE";spc 2;stp

if L=1;gtoc 63

prt “=————e—————————- " ,"CEECK POINT 10"

wrt "ctr","RELSR3T1"

trg “ctr";wait 4000;trg "ctr";beep;wait 4000; trg "ctr";beep
prt "2 HMeasurements—--HOLD"

wrt "ctr","RESR9TO";spc 2;prt "Vary SR Pot":dsp "Press Continuve";stp
wrt “ctr“,"TZ"

spc 2;prt "Fast Sample";dsp “"Press Continue";stp

wrt "ctr","T3" ;beep;wait 4000;wrt "ctr","T3";beep;wait 4000
wrt "Ct[“ "'1‘3":beep

spc 2;prt "3 measurements—-sample then HOLD"

dsp "CHECK POINT 11-~Press CONEINUE";spc 2;stp

if L=1;gto 68

Prt "-———— e o “,"CHECK POINT 11"

wrt "ctr","LSR6TOST1"; dec "Only If Adressed";wait 5000

rea "ctr“,A beep;prt "freq- ",A

wrt Ilctr"'llS1112"

dsp “"Wait Until Addressed";wait 5000; beep

red’ "Ctr",A;prt "frec_= " ,-A

WU B LR :

S8 a8 se 00 a4 8% ee o»
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Table 4-2. Model 9825A Program (Continued)

85: Gsp "CHECK POIWT 12--Press Continue";spc 2;stp m
86: if L=l;gto 80
B7: prt "-w--mmmmmm e ","CHECK POINT 12";1-+X

88: wrt "ctr”,"T1"

89: X+1+X;if X=500;trg "ctr";keerp

90: rds("ctr")+A;ésp A

91: if X=1000;prt "status= " ,A;gto +2

82: gto -3 3
93: dsp "CHECK prOINT 12--Press Continuve";stp ;
94: if L=l;gto 88 ;
85: prt "--——m—mm———m— e e *,"CHECK POINT 13" i

100: rem "ctr“;asp "REMOTE"

101: 1llo;7;beep;prt "LOCAL LOCKOUT";Cep "Press Continue";stp
102: lcl 7;prt "Return to LOCAL" , i
103: spc l;prt "REMOTE Off";dsp "CHECK POINT 14--Press Continue";stp :
104: rem 7 ' :
105: if L=1;gto -5
106: ent "AMPL OPT ?",CS$;if C$="YES";gto +2 '
107: dsp "END";prt "END";stp ‘
108: spc 4;prt "AMPL OPT 002";spc 2 B
109: prt "--——--- —————————— " ,"CHECK POINT 1" 1
110: wrt "ctr","AM1";beep;wait 5000

111l: wrt "ctr","Ail0";beep

112: prt “*AMPL Of "

113: dsp “CHECK POINT l--Press Continue";spc 2;stp
114: if L=1;g5tc 110

96: 1lcl "ctr";beep ;
97: spc 2;prt “"REMOTE Off";dsp "CHECK POINT 13--Press Continue";stp E
98: if L=1;gtc -2 :
99: prt Me———eoommee o ","CHECK POINT 14" :

115t prt "——cm—mmem e " "CHECK POINT 2" !
116: wrt "ctr","AHM10OB1";beep;wait 5000;wrt. “"ctr",”0OBO" :
117: prt "*OFS(LRB) Off"

118: d&sp "CHECK POINT 2--Press Continue";spc 2;stp
119: if L=l;gto 116

120: prt "—==-meeeeee o ","CHECK POINT 3";spc l;prt "Enter AMP OFFSET"
121: ent X

122: if X<-99.9 or X>99.%;prt "LIKIT ERROR" ;gto -2
123: fmt 5,"SOB",f.1,"E";wrt "ctr.5",X

124: fxd 1;prt "Recall CFS(DB)","Does OFs (DB)=",X
125: dsp "CHECK POINT 3--Press Continue";spc 2;stp
126: if L=1;gto 120

127: prt “——eeemmemm e " ,"CHECK POINT 4"

128: dsp "Press Ccntinue";stp

129: wrt "ctr™,"RELSR3ST2T3AM1OS0"

130: red "ctr",CS;prt CS;prt "EnD"

131: dsp “CHECK POINT 4-Press Continue";stp
132: if L=1;gto 129

133: engd

*4693
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Table 4-3. Model 9825A Program Description

CHECK POINT

TEST

OBSERVE ON 5342A

10

Remote
Manual/Auto

Frequency Offset-
On/OFF

Range - Low/High

FM mode - On/Off

Resolution -
1Hz to 1 MHz

Set Manual Center
Frequency

Set Offset Frequency

Talk

Sample Rate — Hold,
Front Panel Control,
Fast Sample,
Sample and Hold

Front panel REMOTE should light.

Front panel MANUAL should light for approximately
5 seconds (AUTO goes off for 5 seconds). At conclusion
of test, AUTO light should be on.

Front panel OFS (MHz) should light for approximately
5 seconds then go off.

The counter should display 10 MHz for approximately

5 seconds and then all 0’s (high range - no input).
Front panel asterisk should light for approximately

-5 seconds.

The counter should display the 75 MHz check frequency
with resolution from 1 Hz to 1 MHz. Each beep from
calculator decreases resolution by one decade. There

is approximately a 2-second wait between each change.

When the 9825A displays X2, enter a manual center
frequency in MHz, no decimal points between 500 (MHz)
and 18000 (MHz). Press CONTINUE. Verify that the
counter was set to this manual center frequency by
pressing RESET, RECALL, MANUAL. For example, if

12345 is entered (12.345 GHz manual frequency), then
12.345 GHz should be displayed by the counter when

the manual center frequency is recalled.

When the 9825A displays X?, enter a frequency offset in
MHz, decimal points allowed. Press CONTINUE. Verify
that the counter was set to this frequency offset by
pressing RESET, RECALL, OFS (MHz). For example, if
12345.678987 is entered, then 12.345678987 GHz should
be displayed by the counter when the fequency offset
is recalled. :

The 9825A should print 75 MHz, which is the output of
the 5342A in check mode. The 5342A RECALL light should
flash on during output, indicating that it has been
addressed as a talker.

In the first part of the test, the 5342A is placed in HOLD
and a trg 722 is executed. For each beep of the calculator,
observe that the 5342A GATE lights. After the second
measurement, the 5342A is programmed for front panel
control. Vary the front panel sample rate pot and
observe the change in GATE delay. Press CONTINUE
and the 5342A is programmed for fast sample. Verify
that the front panel pot has no effect and that there is
minimum time between measurements. Press

| CONTINUE and the 5342A is programmed for sample

and HOLD. Before each beep from the 9825A, the 5342A
is sent T3 which takes one measurement and holds.
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Table 4-3. Model 9825A Program Description (Continued)

CHECK POINT

TEST

OBSERVE ON 5342A

1

12

13

14

AMPL

OPTION 002:

1

Only If/Wait
Until Addressed

Status Byte

Go To Local

Local Lockout

Amplitude-On/Off

Amplitude Offset-
On/Off

Set Amplitude
Offset

AMPL Output

At the start of this test, the 5342A is placed in the ONLY

IF addressed mode. The GATE light should continually
light, indicating that measurements are continually
being made until the 5342A is addressed to talk. The
counter is addressed to talk and the value is printed.
The counter is then placed in WAIT UNTIL addressed.

- The GATE light should go out after the first measure-

ment and remain out, indicating that the first measure-
ment is being saved until the counter is addressed to
talk. It is then addressed to talk and the value is printed
by the printer.

The 5342A is put in HOLD and serial poll mode. Its
status byte is displayed by the 9825A. After approxi-
mately 5 seconds, the 5342A is triggered and a measure-
ment is taken. The status byte displayed by the 9825A
should change from 0 to 80, indicating that the 5342A
has taken a measurement.

LCL 722 is issued. The front panel REMOTE light should
go off. ’

The 5342A is returned to remote control and the local
lockout command is issued. When the 9825A displays
“press CONTINUE”, press RESET on the 5342A and
verify that the counter remains in REMOTE. Press
CONTINUE on the 9825A and Icl 7 is issued. Verify that
the 5342A goes to local.

Front panel AMPL should light for approximately 5
seconds and then of off.

Front panel OFS (dB) should light for approximately
5 seconds and then go off.

When the 9825A displays X2, enter an amplitude offset
in dB inthe range of -99.9 to +99.9. Press CONTINUE.

" Verify that the 5342A was set to this offset by pressing

RESET, RECALL, OFS (dB).

The 5342A is placed in amplitude mode and addressed
to talk. Verify proper output format as given in sample
printout in Table 4-4.
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Table 4-4. Sample Printout
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FRECE FOINT 1
#FEMOTE ot
*[RUTO ulg!

CHECE POINT 2
#HAHURL of f
=AUT ] O

CHECE FOINT 3
SOFSCHHZ]  off

CHECE FPOINT 4
Low Ronsese 18MH=z
Hisk Eanas

CHECK FOINT 5
SRSTERISE of f

CHECE POINT =&
#RESD 1HMHE

FOINT 7

Frea

K F

v Freausency
et [MHI]

211 OFSIME]

CHECE FOINT 9
CHECK=

#RECALL an

CHECE POINT 18
I3 PMeasuremsnts——

HOLD

A
e
iy
x
0
[}
-

Zample

Fast

T measurementso

zample then HGLD

LGARAREREA: BF
frea=
1,A0ARAEARGAE: BY

CHECE POIMT 12
st ol us=

CHECK

CHECHE FOIHT 14
LoacAaL Lo CEQUT
Feturn to LOCAL

REMOTE Of

Enter AME OFFSET
Fecoll OFSI{OED
Noes OFs 0 Bl=

18 18BE0HUNY

e g o g P
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4-27. DIGITAL-TO-ANALOG CONVERTER (DAC) OUTPUT TEST (OPTION 004)
Specification: Accuracy = *5 mV, £0.3 mV/°C (from 25°C).

Description: The 5342A is set to the 500 MHz—18 GHz range and a 999 MHz signal is
applied to the type N connector. A DVM is connected to the DAC OUT
connector on the rear panel. The front panel keyboard is used to select
digits 999 and the DVM observed for an indication of 9.99 volts dc. Then
the 004 digits are selected and the DVM observed for 8 volts dc.

Setup:

AN
1902 F ;|

| oooood oponodo 4

HP 3465A
DIGITAL MULTIMETER

HP 8620C
SWEEPER HP 86222A

e Set the 5342A to the 500 MHz—18 GHz range, AUTO mode.
. Connect DVM to DAC OUT, set DVM to 20V range.

*  Set the generator to 999 MHz as indicated on 5342A display.
e On 5342A keyboard, press:

Blue
SET Key DAC

®  Observe DMV for indication of 9.99 +0.01. Enter on operatlonal verifi-
cation record (Table 4-1).

*  On 5342A keyboard, press:

Blue
SET  Key DAC

B ;

*  Observe DVM for 8 +0.01. Enter on operational verification record.

e On 5342A keyboard, press:

Blue
SET  Key DAC

JOOCE

. Observe DVM for 9.00 +0.01. Enter on performance test record.
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4-28. PERFORMANCE TEST PROCEDURES

4-29. 10 Hz—500 MHz Input Sensitivity Test, 500 (Standard and Option 003 Instruments Only)

Specification: 500 position, sensitivity = 25 mV rms for frequencies from 10 Hz—520
MHz.
Description: The 5342A is set to the 10 Hz—500 MHz range and a signal at the rated

sensitivity is applied to the BNC input. The frequency is slowly swept up
to 10 MHz at constant level and the 5342A reading is checked for the
proper count. For the range of 10MHz t0 520MHz,a different generator
is used. For Option 002, sensitivity is tested in paragraph 4-37.

Setup:
a. 10 Hz—10 MHz

@@@
? ° e @ [

HP 6518 500
TEST OSCILLATOR OUTPUT

e Set the 5342A to 500, 10 Hz—500 MHz range, 1 Hz resolution.
. Set 651B to 10 Hz and 25 mV rms.

e Increase the frequency of the 651B and verify that the 5342A counts
proper frequency from 10 Hz to 10 MHz.

e Measure actual sensitivity by decreasing the 651B level until the 5342A
gives an unstable count at these frequencies: 10 Hz, 1 kHz, 500 kHz,
5 MHz, 10 MHz. Enter on performance test record (Table 4-17).

b. 10 MHz—520 MHz

o (] p]
[00— — =—00|@--100 |
HP 8620C HP 86222A HP 436A
SWEEPER POWER METER

HP 11667A
POWER SPLITTER

POWER SENSOR

e 5342A settings remain unchanged.
e Set 436A power meter for AUTO range and dBm mode.

e Set the 86222A for INT leveling and adjust the output power level for a
436A reading of -19.3 dBm (25 mV rms into 50Q0).

e Increase the frequency of the 8620C over the range of 10 MHz to 520
MHz and verify that the 5342A counts proper frequency. Use 436A to
verify input power.

. Measure actual sensitivity at 50 MHz, 250 MHz, 520 MHz, and enter on
performance test record (Table 4-5).
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4-30. 10 Hz—500 MHz Input Sensitivity Test, 1 M)

Specifications:

Setup:

1 MQ position, sensitivity = 50 mV rms for frequencies from 10 Hz—
25 MHz.

a. 10 Hz—10 MHz

[@@@

HP 651B
TEST OSCILLATOR

£z 093 ©

© = } oa
| Ju f © Don°©
130
@o Booo -@ E ® E

oo
7 e ®unuc@ 3 I® o
50Q HP 1740A
OUTPUT OSCILLOSCOPE

BNC TEE

Set the 5342A to 1 M), 10 Hz—500 MHz range.
Set the 651B to 10 Hz and adjust level for 141 mV p-p signal (50 mV rms).

Increase the frequency of the 651B and verify that the 5342A counts
proper frequency from 10 Hz to 10 MHz.

Measure actual sensitivity at 10 Hz, 1 kHz, 500 kHz, 5 MHz, and 10 MHz by
monitoring p-p voltage on oscilloscope. Enter on performance test
record (Table 4-5).

b. 10 MHz—25 MHz

e 350

[_ e e i e T oy S L e I . gg

s e | @ B8
¢ o & & Bk 0O 2o®
- Gk
lOO—: = —uO@' loo'O@ @o@nggn@-@ E @g
— ) oo, 3 9 ® o
HP 8620C -

HP 86222A HP 1740A
SWEEPER OSCILLOSCOPE

4-18 -

5342A settings remain unchanged.
Adjust 86222A output for a 141 mV p-p (50 mV rms) reading on the 1740A.

Increase the frequency of the 8620C from 10 MHz—25 MHz and verify
that the counter counts properly. Monitor the output level on the oscil-
loscope for 141 mV p-p (50 mV rms) over the range.

Measure actual sensitivity at 15 MHz, 25 MHz, and enter on performance
test record (Table 4-5).
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500 MHz—18 GHz Input Sensitivity Test (Standard and Option 003 Instruments Only)

Specification:

Description:

Setup:

Sensitivity = -25 dBm, 500 MHz—12.4 GHz
= .20 dBm, 12.4 GHz—18 GHz

For Option 003:

Sensitivity = -22 dBm, 500 MHz—12.4 GHz
= -15 dBm, 12.4 GHz—18 GHz

The 5342A is set to the 500 MHz—18 GHz range and a signal at the rated
sensitivity is applied to the type N connector. The frequency is slowly
varied over the range of 500 MHz to 12.4 GHz and the 5342A is checked
for proper counting. The output level of the test genertor is increased to
the second value, the frequency is slowly varied from 12.4 GHz to 18
GHz, and the 5342A checked for proper counting. For Option 002,
sensitivity is tested in paragraph 4-37.

Qoo 0 o

-

HP 8620C
SWEEPER

HP 86222A HP 436A
OR POWER METER
HP 86290A
HP 8481A
HP 1166TA POWER SENSOR
POWER SPLITTER

o] K

(==
HP 84958

ATTENUATOR

Set the 5342A to the 500 MHz—18 GHz range, AUTO mode.

Connect the 11667A power splitter directly to the 5342A type N connec-
tor. Connect the 8481A power sensor directly to the other output port of
the 11667A power splitter.

Set the 8620C with the appropriate plug-in (86222A for 500 MHz to 2GHz,
86290A for 2 GHz—18 GHz) and the 8495B step attenuator to the rated
sensitivity as measured on the 436A. Remember that the 5342A with
Option 003 has different specifications.

Slowly increase the 8620C frequency over the range and verify that the
5342A counts properly.

Measure actual sensitivity at 500 MHz, 1 GHz, 5 GHz, 10 GHz, 12.4 GHz,
15 GHz, 17 GHz, and 18 GHz. Enter on performance test record
(Table 4-5).
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4-32. 500 MHz—18 GHz Input SWR Test

Specification: <2:1 500 MHz—10 GHz
<3:110 GHz—18 GHz
Option 002: <2:1 500 MHz—18 GHz (during amplitude measurements)
<5:1 500 MHz—18 GHz (during frequency measurements)
Option 003: <5:1 500 MHz—18 GHz
Description: Using an 8755B Swept Amplitude Analyzer, the return loss of the 5342A

high frequency input is measured over the range of 2GHz to 18 GHz. An
SWR of 2:1 (9.5dB return loss) is worst case for frequencies below 10 GHz
and an SWR of 3:1 (6 dB return loss) is worst case for frequencies from 10
GHz—18 GHz. The dual directional coupler outputs the incident power
and reflected power to the 11664A detectors. The 8755B performs the
ratio and displays return loss directly.

Setup:

Z AXIS

8755/182T

BLANKING

60 =~ =0
HP 8620C
SWEEPER

SWEEP OUT

HP 11665A
MODULATOR

i}

HORIZ.

INPUT

e 0 name
sIsgoconEn

9 ce

MOD. DRIVE

E

’ INCIDENT TEST POINT

INPUT REFLECTED ‘

|

DIRECTIONAL
COUPLER

/
——o

HP 11664A
DETECTOR

HP 11692D Y

Lor—
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@ e  Set the 8620C to sweep from 2 GHz to 18 GHz with the FAST vernier set
R\ full clockwise.

e Setthe 86290A to the 2—18 GHz band and a power level of approximately
+5 dBm, internally leveled:

e Setthe8755B for SMOOTHING (ON), OFFSET CAL (ON), DISPLAY (A/R),
THUMBWHEELS (89), scale 5 dB/div. Set the 182T to EXT CAL.

e To calibrate the 87558, short (or open) the 11692D coupler output which
feeds the 5342A. Adjust the OFFSET CAL of the A channel to center the
scope display at the center horizontal line of the 182T CRT.

' e Connect 5342A to 11692D coupler and set A channel offset dB on the
8755B to -09. The trace should be below the center line for frequencies
below 10 GHz as shown below. Verify that the return loss is >9.5 dB from
2—10 GHz and >6.0 dB from 10—18 GHz (standard instrument). For
Option 003, verify that the return loss is >3.5 dB over the range of 2—18
GHz. Enter the minimum return loss for each range of frequency on the
performance test record (Table 4-5).

Glitch due to 86290A
switching around 12.4 GHz

return

loss —9dB  (Offset =9 dB)

—q4gg  (5dBzdiv)

—19 dB

2GHz 12.4 GHz 18 GHz

FOR AMPLITUDE OPTION, put the 5342A in diagnostic mode 5 (press
SET, SET 5) to prevent switching between the sampler input and the peak
detector input. Measure SWR as described above and verify that for
amplitude measurements, return loss is >9.5 dB for frequencies from 2
GHz—18 GHz. Next put the 5342A in AUTO and frequency only so that
amplitude measurements are not made. Verify thatthe return loss is >3.5
dB for frequencies from 2—18 GHz (SWR <5:1).

®
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4-33. 500 MHz—18 GHz Maximum Input Test

Specification: +5 dBm (Standard Instrument)
+20 dBm {Options 002, 003)

Description: The 5342A display will fill with dashes in an overload condition. The
detecting circuits controlling the ‘“dashing” of the display exhibit
approximately 2 dB hysteresis so that once the threshold is exceeded, the
level must be dropped by approximately 2 dB before the counter will
count again. Consequently, it is critical that in this test the level be
approached from below the +5 dBm limit. Since the sampler response is
greatest near 1 GHz, this test is made at 1 GHz.

The standard instrument is tested first and then the Option 002 or 003,
(which use a thin film attenuator in front of the sampler to increase the
maximum allowable input to +20 dBm) is tested (if installed).

Setup: (Standard Instrument)

HP 436A
POWER METER

[00= OG)”@MIO@I

HP 8620C HP 86222A

'SWEEPER OR
HP 86280A

" HP 8481A
POWER SENSOR

e  Set the 8620C to 1 GHz at +5.0 dBm as measured by the 436A Power
Meter. Connect the 8620C output to the 5342A and verify that the
counter counts 1 GHz.

] Increase the level of the 8620C output until the counter’s display fills with
dashes. Measure this level on the 436A and verify that itis greater than +5
dBm. Enter the level (at which the display is dashed) on the performance
test record (Table 4-5).
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) For Options 002 003 only:

HP 489A
MICROWAVE
_ HP 8620C AMPLIFIER
SWEEPER
—
o
> @ e ®
L
HP 84958
ATTENUATOR
HP 436A
POWER METER
HP 8481A
POWER SENSOR

. Set the 8495B to 10 dB.

¢ Setthe 8620C to 1GHz and connect the 8495B output to the 8481A power
sensor. Adjust the 489A gain control and 86222A gain control for a 469A
output level of +15 dBm (+5 dBm displayed on 436A).

. Connect the 489A output to the 5342A and verify that the counter counts
1 GHz. Increase the signal level until 5342A (Option 002) displays +20
dBm *1.5 dB. Enter on performance test record. Reconnect signal to
5342A and increase level until display fills with dashes. This must occur at
a level >+20 dBm. Enter the level (at which the display is dashed) on the
performance test record (Table 4-5). Be sure to add 10 dB to 436A
readings to account for the 8495B attenuator.,
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4-34. FM Tolerance Test @

Specification: 20 MHz peak-to-peak (CW mode) .
50 MHz peak-to-peak (FM mode) ‘

Description: The FM tolerance specification indicates the worst case FM deviation i
which can be present on a carrier that the counter can acquire and ‘

count. If the deviations are symmetrical about the carrier, then the

counter averages out the deviations and displays the carrier frequency.

A rear panel switch controls the CW mode and FM mode.

In this test, a function generator is used to FM the 8620C and the output s
examined on a spectrum analyzer to measure the peak-to-peak devi-
ation. The amplitude of the modulating waveform is adjusted for a 20
MHz p-p deviation and then a 50 MHz p-p deviation.

Setup:

EXT IF OUT

{
]
§

HP 6518 HP 8620C HP 86290A
TEST OSCILLATOR SWEEPER

. HP 1417/8554B/8552A/B
. Set 86290A to 4 GHz at -10 dBm.

o Put 5342A in 500 MHz—18 GHz range and AUTO mode. Observe IF OUT
on the spectrum analyzer. Set 5342A to manual mode to setup peak-to- !
peak deviation. -

i —0 dBm

10 MHz/div.
300 kHz BW
IF ~75 MHz

4.0 GHz @ -10 dBm input
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Apply modulating signal to EXT FM input on the rear panel of 86290A.
Use a 100 kHz sine wave of sufficient amplitude to give 20 MHz p-p FM
deviation as shown. (Modulating rate for this photo was 100 kHz.) Record
on performance test record (Table 4-5).

Switch the counter from manual to AUTO to verify that the counter will
acquire and count the signal.

—0 dBm

10 MHz/div.
300 kHz BW

If deviations are symmetrical about center frequency, the 5342A will
average out the deviations and display the 4.0 GHz center frequency.

Return the MAN mode. Increase amplitude of modulating waveform to
product a 50 MHz p-p deviation as shown below (fm = 100 kHz). Record
on performance test record (Table 4-5). )

—0 dBm

10 MHz/div.
300 kHz BW

Switch rear panel switch to FM. Switch counter from MAN to AUTO.
Verify that the counter will acquire and count the signal.

If deviations are symmetrical about the center frequency, the 5342A will
average out the deviations and display the 4.0 GHz center frequency. For
this case, the deviation is not symmetrical about the center frequency. To
verify that the counter has passed the test, check that the displayed fre-
quency is within 300 MHz of 4 GHz (if then N number computed is off by
1 due to excessive FM, then the displayed frequency will be off by 300to
350 MHz).
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4-35. Automatic Amplitude Discrimination Test

Specification: The 5342A measures the largest of all signals present, providing that the @)‘

signal is 6 dB above any signal within 500 MHz; 20 dB above any signal,
500 MHz—18 GHz.

Description: In this test, two microwave generators are used to provide two signals
into the 5342A. The relative level of the two signals is adjusted to the
specification and the 5342A must count the higher amplitude signal.

Setup:

HP 8620C
SWEEPER HP 86290A

GENERATOR 1

POWER METER

HP 11687A
POWER SPLITTER

CABLE A

HP 8481A
POWER SENSOR

GENERATOR 2

]_Oo—u —-— _o@"( °°i°®|

~—
HP 8620C HP 86222A
SWEEPER

e  Setgenerator 1to 18 GHzand atalevel to deliver -5 dBm to the 5342A. To
set this level, disconnect generator 2 from the 11667A and terminate that
input port of the 11667A with a 909A (Option 012) 502 termination. Con-
nect the 8481A to the 5342A end of cable A and adjust the 86290A output
for a -5 dBm reading.

H
3
3
%

e at it

PPN

*  Setgenerator 2 to 500 MHz and at a level to deliver -25 dBm to the 5342A. il
To set this level, disconnect generator 1 from the 11667A input (recon-
nect generator 2 to 11667A) and terminate the generator 1 input of the
11667A with a 909A 500 termination. Connect the 8481A to the 5342A :
end of cable A and adjust 86222A for a -25 dBm reading. : ' ;

*  Connect both generators to the 11667A inputs. Connect cable A to the
5342A. Verify that the 5342A counts 18 GHz. Increase the level of gener- |
ator 2 until the 5342A counts incorrectly — measure that level (by using :
the same procedure described above) and record on test record. |

ey g e 6

*  Setgenerator 1to 2.5 GHz and at a level to deliver -5 dBm to the 5342A !3
using the technique described above. Set generator 2to 2.0 GHzand ata
level to delivery -11 dBm to the 5342A using the technique described
above. Connect both generators to the 11667A and cable A to the 5342A.
Verify that the 5342A counts 2.5 GHz. Increase generator 2 level until @)
counter counts incorrectly — measure that level and record on test =
record (Table 4-5).
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@ 4-36. 500 MHz—18 GHz input Minimum Level and Amplitude Accuracy Test (Option 002)

Specification: +1.5 dB accuracy for frequencies from 500 MHz to 18 GHz
Minimum level:
-22 dBm 500 MHz—12.4 GHz
-15 dBm 12.4 GHz—18 GHz

Description: A signal at the minimum level is applied to the 5342A and 436A Power
Meter and is varied over the frequency range. The amplitude reading of
the 5342A is compared to the 436A Power Meter (calibration factor
included).

Setup:

HP 8620C HP 86222A
SWEEPER OR

HP 436A
POWER METER

HP 8481A
HP 11667A POWER SENSOR

POWER SPLITTER

I o) B2

7 == ———
@ HP 84958
Y ATTENUATOR

e Connect the 11667A directly to the 5342A type N connector and connect
the 8481A directly to the other 11667A output.

e Setthe 8620C at 500 MHz and adjust the output lével and the step attenu-
ator for -22 dBm as measured on the 436A Power Meter (84958 set for at
least 10 dB).

e Setthe 5342Atothe 500 MHz—18 GHz range and select amplitude mode.
Slowly vary the 8620C up to 12.4 GHz and verify that the 5342A counts
correctly.

. Take measurements at 500 MHz, 1 GHz, 5 GHz, 10 GHz, 12.4 GHz. Verify
that the 436A reading is within £1.5 dB of the 5342A reading. (Be sure to
change the 436A calibration factor with frequency.) At each frequency,
increase level by taking out 10 dB in the 8495B attenuator and verify that
the readings agree within +1.5 dB. Record the actual 5342A amplitude
readings on the performance test record (Table 4-5).

e  Setthe 8620C to 12.4 GHz and adjust the output level to -15 dBm as mea-
sured on the 436A Power Meter. Slowly vary the frequency to 18 GHz and
verify that the 5342A counts correctly.

. Take measurements at 12.4 GHz, 15 GHz, 17 GHz, 18 GHz, and verify that
the 5342A is within +1.5 dB of the 436A reading (be sure to adjust 436A
) calibration factor). At each frequency, increase level by reducing 8495B
\@ by 10 dB and verify that readings again agree within +1.5 dB. Record the
actual amplitude readings on the performance test record (Table

4-5).
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4-28

4-37. 10 Hz—500 MHz Input (502) Minimum Level and Amplitude Accuracy Test (Option 002)

Specification:

Setup:

11.5 dB accuracy for frequencies from 10 MHz to 520 MHz
Minimum Level: -17 dBm.

(e eisiarg |- -
® & & o 2

[00= — —oo|[@--joo

-HP 8620C
SWEEPER

HP 86222A

HP 11867A
862904 POWER SPLITTER

HP 436A
POWER METER

HP 8481A
POWER SENSOR

HP 8495B
STEP ATTENUATOR

Connect the 11667 directly (using type N to BNC adapter) to the 5342A
BNC low frequency input. Connect 8481A directly to the other 11667A
output.

Set the 5342A to 10 Hz—500 MHz range, 500}, and amplitude mode.

Set the 86222A to 10 MHz and adjust output level and 8495B for a level of
-17 dBm as measured on the 436A Power Meter. (8495B set to 10 dB or
greater.)

Take a measurement at 10 MHz, 5 MHz, 100 MHz, 300 MHz, 520 MHz,
and verify-that 5342A reading is within 1.5 dB of 436A reading. At each
frequency, increase level by taking out 10 dB in the 8495B and verify that
readings agree to within 1.5 dB. Record the actual 5342A amplitude
measurements on the performance test record (Table 4-5).

|
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4-38. 10 Hz—500 MHz Input (5000) Maximum Input Test (Option 002)

Specification:

Setup:

HP 3312A
FUNCTION GENERATOR

DDUBDUDQEQQQ‘DDQDED

|
i“\@, © €
I

[
‘e o Cle ©]

€]
Lé Vpp -—

+20 dBm

HP 438A
POWER METER

HP 8401A
POWER SENSOR

T Jis

'HP 84958
ATTENUATOR

Set the 8495B to 10 dB.

Set the 3312A to 13 MHz sine wave with AMPLITUDE set to 10. Adjust
amplitude vernier for a +15 dBm output level (+5 dBm on 436A).

Set the 5342A to AMPL mode, 500}, 10 Hz—500 MHz range and connect
the 3312A output to the 5342A input. Increase the 3312A output until the
5342A measures +20 dBm.

Disconnect output of 3312A from 5342A and connect it to 8495B. Power
meter should display +10 dBm 1.5 dB (allowing for the +10 dB of 84958B).
Record on performance test record (Table 4-5).

Reconnect 3312A to 5342A and increase power output until 5342A
“dashes” the display to indicate overload. This must occur at a level
greater than +20 dBm. Record this level on performance test record
(Table 4-5).

4-29



Model 5342A
Performance Tests

4-39. 10 Hz—500 MHz Input (50(2) SWR Test (Option 002) -

1

Specification: <1.8:1 »B
Description: Using a lower frequency range directional coupler (such as the 778D), '

the test setup described in paragraph 4-13 is used to sweep the low fre-
quency input over the range of 100 MHz to 500 MHz and the return loss is
measured. Return loss must be >10.75 dB over the range.

Setup:

8755/182T

Z AXIS

EXT. HORIZ.
INPUT
) e 44 e b4
- - IEE 8 ouEB
saegooonnss
®0ce
HP 8620C HP 86222A
SWEEPER MOD. DRIVE
HP 11665A A
MODULATOR :
SWEEP OUT HP 778D .
DIRECTIONAL :
COUPLER

HP 116844 —
DETECTOR

*  Same as described in paragraph 4-32 except use the 86222A plug-in and
setup to sweep from 100 MHz to 500 MHz. Replace the 11692D Dual
Directional Coupler with the 778D Dual Directional Coupler.

*  Calibrate the system with a short (or open) at the 778D output which
normally feeds the 5342A low frequency input.

*  Set the 5342A to 50() and diagnostic mode 5 (described in Table 8-8) to :
prevent switching between frequency and amplitude measurements.
Verify that the return loss is >10.75 dB. Record on performance test v
record (Table 4-5). N
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4-40. Digital-to-Analog Converter (DAC). Output Test (Option 004)

Specification: Accuracy = 5 mV, 0.3 mV/°C (from 25°C)

Description: The 5342A is set to the 500 MHz—18 GHz range and a 999 MHz signal is
applied to the type N connector. A DVM is connected to the DAC OUT
connector on the rear panel. The front panel keyboard is used to select
digits 999 and the DVM observed for an indication of 9.99 volts dc. Then
the 000 digits are selected the DVM observed for @ volts dc.

Setup:

AN
} 1MgzE : !
[ coonod oocoooo [

HP 3465A
HP 8620C DIGITAL MULTIMETER ouTt

SWEEPER HP 862222A

e Set the 5342A to the 500 MHz—18 GHz range, AUTO mode.
. Connect DVM to DAC OUT, set DVM to 20V range.
e Set the generator to 999 MHz as indicated on 5342A display.

e On 5342A keyboard, press:

Blue
SET Key DAC

¢  Observe DVM for indication of 9.99 +0.01. Enter on performance test
record (Table 4-5).
e On 5342A keyboard, press:

Blue
SET  Key DAC

U L

e Observe DVM for @ + 0.01. Enter on performance test record (Table
4-5).
e On 5342A keybbard, press:

Blue
SET Key DAC

. OBserve DVM for 9.00 +0.01. Enter on performance test record (Table
4-5).
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5342A S/N

Date

PARA.
NO.

TEST

MIN.

RESULTS
ACTUAL

MAX.

4-29

(Al
except
Opt.002)

10 Hz—500 MHz Input
Sensitivity (50Q):
10 Hz
1 kHz
500 kHz
5 MHz
10 MHz
50 MHz
250 MHz
520 MHz

25 mV rms

4-30
(All)

10 Hz—500 MHz Input
Sensitivity (1 MQ)): -
10 Hz
1kHz
500 kHz
5 MHz
10 MHz
15 MHz
25 MHz

50 mV rms
(141 mV p-p)

4-31

(ANl
except
Opt. 002)

500 MHz—18 GHz Input
Sensitivity:

500 MHz
1GHz
5GHz

10 GHz
12.4 GHz
15 GHz
17 GHz
18 GHz

Standard Opt. 003
-25dBm -22dBm

-20 dBm -15dBm

A

4-32
(All)

500 MHz—18 GHz SWR
(Return loss)
Min. return loss
(Max. SWR) over
2—10 GHz

Min. return loss
over 10—18 GHz

9.5dB
(9.5 dB AMPL,
3.5 dB FREQ
with Opt. 002)
6.0 dB
(9.5 dB AMPL,
3.5 dB FREQ
with Opt. 002)

4-33

(All)

500 MHz—18 GHz
Maximum Input:

Dashed display

{Option 002 only)

for +20 dBm reading

on 5342A, 436A
reads:

+5 dBm
(+20 dBm for
Opt. 002, 003)

+18.5 dBm

4-34
(All)

FM Tolerance:
CW Mode

FM mode

20 MHz p-p
50 MHz p-p

Pass

Pass

+21.5 dBm

435
(All)

Automatic Amplitude
Discrimination:
17.5 GHz separation
500 MHz separation

20d8
6dB
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Table 4-5. Performance Test Record (Continued)

PARA. TEST ) RESULTS
NO.
MIN., ACTUAL MAX.
4-36 500 MHz—18 GHz Input

Minimum Level and
{Option Amplitude Accuracy Test:
002 only)
-22 dBm 500 MHz -235dBm | ___ -20.5 dBm
1GHz
10 GHz
12.4 GHz _
-15dBm 15 GHz -165dBm| -13.5 dBm d
17 GHz - 5
18 GHz - z
-12dBm 500 MHz -135dBm| -10.5 dBm
1GHz
10 GHz
12.4 GHz -
-5dBm 15 GHz -6.5 dBm —_ -3.5 dBm

17 GHz »

18 GHz

4-37 10 Hz—500 MHz Input
Minimum Level and .
(Option | Amplitude Accuracy Test:
002 only) b
-17 dBm 10 MHz -125dBm | ____ 00 -9.5 dBm E
50 MHz —_— 43
100 MHz -
300 MHz
520 MHz -
-7 dBm 10 MHz -2.5 dBm - +.5 dBm
50 MHz
100 MHz
300 MHz
520 MHz

4-38 | 10 Hz—500 MHz Input ‘
(Option Maximum Input Test:

002 only)||  For +20 dBm reading on
5342A, 436A Power Meter

reads: +18.5dBm| +21.5 dBm S

4-39 | 10Hz—500 MHz Input SWR: ' {
(Option Min. return loss over 075d8 | :
002 only), 100 MHz—500 MHz range.
i Amplitude measurement 4

mode.

4-40 DAC Output Test 9.98v 10V
(Option _ . 3
004 only)- 3
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments required to maintain the 5342A’s operating charac-
teristics within specifications. Adjustments should be made when required, such as after a per-
formance test failure or when components are replaced that may affect an adjustment.

5-3. Table 5-1is a list of all adjustable componentsin the 5342A and indicates the order in which
adjustments should be performed.

5-4. EQUIPMENT REQUIRED

5-5. The test equipment required for the adjustment procedures is listed in Table 7-4, Re-
commended Test Equipment. Substitute instruments may be used if they meet the critical
specifications.

5-6. FACTORY SELECTED COMPONENTS

5-7. Factory selected components are identified by an asterisk (*) in parts lists and schematic
diagrams. Refer to paragraph 8-36 for replacement information.

5-8. ADJUSTMENT LOCATIONS

5-9. Adjustment locations are identified in the component locators in the Section VIII sche-
matic diagrams and in the top view of the instrument, Figure 8-21.

5-10. SAFETY CONSIDERATIONS

5-11. This section contains warnings that must be followed for your protection and to avoid
damage to the equipment.

WARNING

MAINTENANCE DESCRIBED HEREIN IS PERFORMED
WITH POWER SUPPLIED TO THE INSTRUMENT,
AND PROTECTIVE COVERS REMOVED. SUCH
MAINTENANCE SHOULD BE PERFORMED ONLY BY
SERVICE-TRAINED PERSONNEL WHO ARE AWARE
OF THE HAZARDS INVOLVED (FOR EXAMPLE, FIRE
AND ELECTRICAL SHOCK). WHERE MAINTENANCE
CAN BE PERFORMED WITHOUT POWER APPLIED,
THE POWER SHOULD BE REMOVED.

BEFORE ANY REPAIR IS COMPLETED, ENSURE THAT
ALL SAFETY FEATURES ARE INTACT AND FUNC-
TIONING, AND THAT ALL NECESSARY PARTS ARE
CONNECTED TO THEIR PROTECTIVE GROUNDING
MEANS. -
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Table 5-1. Adjustments

REFERENCE

Adjustment

NAME DESIGNATOR NAME POWER ORDER
1. Power Supply Should be done first
Adjustments in following order:
A21R27 — Set frequency of switching (1)
regulator to 20 kHz.
A21R17 — Sets reference voltage 2)
against which +5V (D) is '
compared.
AT9R5 — Sets current level at which (3)
shutdown occurs.
2. Main Synthesizer A8R22 — Sets free-run frequency of |Can be done anytime
Adjustment A8 Main VCO.
3. Offset Synthesizer Should be done after
Adjustments Main Synthesizer
adjustment in follow-
ing order:
A4R1 — Sets free-run frequency of (1)
A4 OFFSET vCO.
A6R1, A6R2 — Set center and extremes of (2)
triangular search waveform
on A6.
4. IF Adjustments Can be done anytime
in following order:
A25R28 “BAL” | Maximizes gain through n
A25U2.
A25C11 - Sets attenuation at 175 MHz 2)
AT1R1 “AMP” | Maximize gain through (3)
A1MU2.
A12R2 “B1” Maximize gain through {4)
Al12U2.
A12R12 “B2” Maximize gain through (5)
A12U4.
A12R7 “OFS” | Sets level detector so coun- (6)
ter counts 1 GHz, -130 dBm.
A25R31 ~ | “OFST” | Adjust detector to dash 7)
(Standard) 5342A display at overload.
AT1R14, “DET” | Adjust detector to take out (8)
A25R31 “OFST” | * attenuation when input level}
(Option 002) drops. For Option 002 only.’
5. Direct Count A3R8 - Adjust for maximum Can be done anytime

sensitivity.

5-2
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Table 5-1. Adjustments (Continued)
REFERENCE
i’. ] .NAME DESIGNATOR NAME PURPOSE ORDER

6. Amplitude Can be done any-
Adjustments time in following
{Option 002) . order:

A16R21 — Adjusts reference voltage to (1
3.200 volts for ADC on Al6.

A16R29 — - Adjust loop gain. Set the volt- 2)
age into the ADC for a specified
level of 100 kHz.

A16R26 - Adjust dc offset. Set the voltage (3)
into the ADC for a specified

' level of 100 kHz. )

A27R9 “CAL” Adjusts the output of the (4)
100 kHz detector on A27.

A27R10 “High Level Cal” Adjusts the output of the (5)
100 kHz detector on A27 for
high levels.

7. Digital-to- A2R25 GAIN Adjust maximum (9.99V) DAC Can be done
Analog (DAC) output. anytime
Adjustments A2R27 OFFSET Adjusts minimum (0V) DAC
(Option 004) output.

5-12. ADJUSTMENT PROCEDURES
5-13. Power Supply Adjustments
f‘ 5-14. Adjust resistor A21R27 (20 kHz frequency) as follows:

a. Place A21 on extender board. Monitor A21TP2 with an oscilloscope.

b. Adjust A21R27 (bottom, right side pot) for a 50 us *+1 us period as shown:

A21TP2

c. Replace A21 in instrument.

®




Model 5342A
Adjustments

5-15. Adjust resistor A21R17, +5V (D) as follows:

With a 3465A Multimeter in the DAC VOLTS FUNCTION and 20V range, measure the dc
voltage of the -5.2V supply at XA21(5, 5). Adjust A21R17 for a -5.20 (-0.1, +0.05)V dc.

WARNING

PRIOR TO MAKING ANY VOLTAGE TESTS ON THE

A19 PRIMARY POWER ASSEMBLY, THE VOLTMETER '

TO BE USED OR THE 5342A MUST BE ISOLATED ]
FROM THE POWER MAINS BY USE OF AN ISOLA- F
TION TRANSFORMER. A TRANSFORMER SUCH AS :
AN ALLIED ELECTRONICS, 705-0084 (120V AC) MAY

BE USED FOR THIS PURPOSE. CONNECT THE

TRANSFORMER BETWEEN THE AC POWER SOURCE !
AND THE AC POWER INPUT TO THE 5342A. !

5-16. Adjust resistor A19R5 (over-current threshold) as follows:
a. Put A19 on extender board.
b. Apply power to 5342A via the isolation transformer.

Connect scope probe to A19TP) and scope probe ground to A19TPG.

e n

Adjust AT9R5 for -1 volt amplitude on trailing edge of pulse as shown:

o e

e. Momentarily short +5VTPon A17to ground. Observe red LED on A21turn on and green
LED on A20 turn off for approximately 2 seconds.

: . ' ¢ i §
f. Remove isolation transformer and replace A19. = . i?
5-17. Main Synthesizer Adiusfment

5-18. Adjust resistor ABR22 (Main VCO free-run frequency) as follows: 1

a.  Put5342A in 10 Hz—500 MHz range, 50(). Using cable with BNC on one end, clip leads on
the other, connect XA5(10), the Main OSC signal, to the direct count input of the 5342A
and measure the main VCO frequency.

b. With a clip lead, ground A9TP1.
c. Adjust A8R22 for a 325 (+2) MHz reading.

Remove ground on A9TP1.
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5-19, Ofifset Synthesizer Adjustments

5-20. Offset Synthesizer adjustments are made on assemblies A4 and A6 as follows:

a. Adjust A4R1 (Offset VCO free-run frequency) as follows:

1.

2.
3.
4.

Put 5342A in 10 Hz—500 MHz range, 50(2. Using cable with BNC on one end, clip
leads on the other, connect XA4(10), the Offset OSC signal, to the direct count
input of the 5342A and measure the Offset VCO frequency.

With a clip lead, ground A6TP1.
Adjust A4R1 for a 325 (+2) MHz reading.
Remove ground on A6TP1.

b. Adjust A6R1, A6R2 (search sweep) as follows:

1.
2.
3.

Remove the A7 Assembly from the 5342A.
Connect scope probe to A6TP1.

Adjust A6R1 and A6R2 to obtain an 8V peak-to-peak (+0.8V) triangular wave-
form, centered around 0V, as shown. When adjusted properly, the period will be
7.5 (£2) ms. :

o feam

5-21. IF Adjustment

5-22. Adjust resistor A25R28 (Preamp Gain) by connecting the equipment as shown below and

perform step a.

HP 8620C oo L
SWEEPER : HP 8481A

HP 436A
POWER METER

HP 86222A

POWER SENSOR

a. Set 8620C to 75 MHz at -15 dBm. While monitoring the rear panel IF OUT power with the
436A Power Meter, adjust A25R28 “BAL” for maximum signal level as read on the 436A.

5-5
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5-23. Adjust capacitor A25C11 (175 MHz rolloff) by connecting the equipment as shown below :
and proceed: v

———

HP 8620C HP 86290A HP 141T/8554B/8552A
SWEEPER

a.  Set 5342A in AUTO mode, HOLD, and diagnostic mode 7 (SET, SET 7). Counter should
display 350.5 MHz indicating that the MAIN VCO is at 350.5 MHz.

b.  Transpose IF OUT INT and IF OUT EXT cables on A25 (cables connected to A25)1and J2).
This causes the IF output of A25 to be routed to the rear panel connector of the 5342A for
ease in connecting the signal to the spectrum analyzer.

c.  Setthe spectrum analyzer for a center frequency of 100 MHz, 20 MHz/div., 300 kHz BW.

d.  Adjust the frequency of the 86290A (level ~-15 dBm) for an IF around 10 MHz as seen on
the spectrum analyzer. Now change the 86290A frequency such that the IF increases. As
the IF approaches 175 MHz, the amplitude will roll off. The amplitude at 175 MHz must be
adjusted to be 10 (+1) dB less than the amplitude at 50 MHz (amplitude is essentially flat
from below 1 MHz out to 160 MHz).

e.  To adjust 86290A so that the IF is precisely 175 MHz, increase the 86290A frequency until
the IF produced by the Nth harmonic of the VCO mixing with the input is just equal in
amplitude to the IF produced by the (N+1)th harmonic of the VCO mixing with the input.
Since the VCO harmonics are spaced by 350 MHz, this only occurs when both IF’s are
equal to 175 MHz as seen in the following:

IF OUT
20 MHz/div.
100 MHz center freq.

1st line (closest to reference) is IF
produced by Nth harmonic of VCO.

2nd line is IF produced by (Nt1)th
harmonic of VCO.

These are equal in amplitude at
175 MHz.

5-6
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IF OUT
20 MHz/div.
100 MHz center freq.

As 86290A frequency is changed, the
two IF’s both approach 175 MHz and
become equal in amplitude.

Note this point on spectrum analyzer.
The response at this point must be
10 (+1) dBm down.

f

175 MHz

NOTE

In the following step, needle-nose pliers can be used
to adjust A25C11 in the casting in those cases where
C11 is oriented the wrong way for using a tuning
wand.

f. Sweep the 86290A over a narrow range so that the IF covers approximately 10 MHz to 200
MHz. Adjust A25C11 so that the response at 175 MHz is 10 (+1) dB down from flat part of
response as shown: _

IF OUT
20 MHz/div.
100 MHz center freq.

175 MHz

g. Return IF OUT INT and If OUT EXT cables to original position.

5-24. Adjust resistor AT1R1 (“Amp” Gain) as follows:
Apply 75 MHz at -20 dBm to 500 MHz—18 GHz input of 5342A.

b. Monitor the IF LIM signal at XA11(12) with an RF voltmeter such as the 3406A. Adjust
A11R1 for maximum output signal.

o

5-25. Adijust resistors A12R2, A12R12 (Gain) as follows:
a. Connect a 75 MHz, -50 dBm signal to the 500 MHz-—18 GHz input to the 5342A.

b. Monitor the IF COUNT signal at XA12(8) with an RF voltmeter such as the 3406A and
adjust A12R2, “B1”, and A12R12, “B2”, for maximum observed output as indicated by the

voltmeter.
5-26. Adjust resistor A12R7 (Sensitivity) as follows:

a. Set 5342A to AUTO. Adjust A12R7 maximum ccw.
b. Apply a 1 GHz, -30 dBm signal to the 500 MHz—18 GHz input of the 5342A.

c.  Set 5342A to MANUAL.
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d. Measure the dc voltage at A12TP1 and record

e. Disconnect the 1 GHz signal from the 5342A input.

Measure the dc voltage at A12TP2and adjust A12R7, “OFS”, for same voltage as recorded
in step b, within +5 mV.

8. Set 5342A to AUTO.

h. Remove test leads and verify that counter counts 1 GHz at -30 dBm.

5-27.  Adjust resistor A25R31 (overload indication) as follows (Standard 5342A only): |
a. Apply a 1 GHz signal at +6.0 dBm to the 5342A 500 MHz—18 GHz connector. ‘
b.  Turn A25R31 full clockwise (counter should display 1 GHz). j

c. Slowly turn A25R31 “OFST”, counterclockwise until the display of the counter fills with by
dashes. '

d. Verify that counter counts 1 GHz, +5 dBm signal.

5-28. Direct Count Adjustment
5-29. Adjust resistor A3R8 (Ba.lance) as follows:
a. Set 5342A to 10 Hz—500 MHz range and 500).
b. Apply a 1 MHz sine wave signal at a level of 25 mV rms.
c.  Monitor A3TP1 (output of U5) on scope and adjust A3R8 for a 50% duty cycle.
d.

Decrease input level further and adjust A3R8 for.50% duty cycle. Keep decreasing level ¥
and adjusting A3RS8 to the point where the counter no longer counts. - &

5-30. OSCILLATOR ADJUSTMENTS

5-31.  A24 Standard Oscillator. Adjust the standard oscillator as follows:

a.  Connect the rear panel FREQ STD OUT of the 5342A to the input of a high resolution fre-
quency counter (reciprocal taking) such as an HP 5345A. The 5345A should be referenced
to an external frequency standard such as the HP 5061A Cesium Beam by connecting the
external standard to the external oscillator input of the 5345A.

b. Remove the A24 oscillator and note the frequency offset marked on the label. If oper-
ation of the counter will be over the full temperature range, then the 10 MHz oscillator
must be offset by the marked amount in order to keep the oscillator frequency within the
manufacturer’s temperature specification. For example, if +3.6 Hz is marked on the label,
then the oscillator is adjusted for a frequency of 10.0000036 MHz at 25°C. If operation is
solely at 25°C, then the offset can be ignored.

c.  Reinstall A24 and adjust the oscillator for a 5345A display of the frequency determined in
step b.
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© 5-32. Option 001 Oven Oscillator (10544A). Adjust the optional oscillator as follows:
NOTE

Allow 24-hour warmup for oven before this adjustment.

PATTERN MOVEMENT
UNKNOWN HIGH =
L] UNKNOWN LOW —»

TRIGGERED
SWEEP

FREQ STD OUT 'OSCILLOSCOPE
3 S REFERENCE FREQUENCY
AN i STANDARD
\} A ‘
{ \/
{
EXT
SYNC
INPUT INPUT QUTPUT

i v 100 kHz, 1 MHz, 5 MHz,
or 10 MHz

Connect reference frequency standard to the external sync input of the oscilloscope.
J b. Connect rear panel FREQ STD OUT of the 5342A to Channel A of the scope.

c.  Adjust oscillator frequency for minimum sideways movement of the 10 MHz displayed
signal.

td

d. By timing the sideways movement (in CM per second), the approximate offset can be
determined based on the oscilloscope sweep speed as shown in the following:

‘; SWEEP SPEED
MOVEMENT 1 us/cm 0.1 us/cm | 0.01 us/cm NOTES
1em/s 1X10-6 | 1X10-7 | 1Xx10-8 | TIME SCOPE TRACE MOVEMENT
1em/10s | 1x107 | 1x10-8 | 1x10-9 WITH SECOND HAND OF
1cm/100s | 1X10-8 | 1x10-0 | 1x10-10 |  WATCH OR CLOCK -

For example, if the trace moves 1 centimetre in 10seconds and the sweep speed is
0.01 us/cm, the oscillator signal is within 1 X 10-9 of the reference frequency.

5-9
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5-33.

5-34.

5-35.
a.
b.

5-36.

a.

5-37.

5-10

OPTION 002 AMPLITUDE MEASUREMENT ADJUSTMENTS
A16 Adjustments

Adjust resistor R21 (A-to-D converter reference voltage) as follows:
Place 5342A in AMPL mode and diagnostic mode 6 (see Table 8-8).

Connect a DVM (HP 3465A) from test point labeled 3.2V (connects to pin 8 of A16U8) to
the common pin on the board.

Adjust A16R21 (leftmost potentiometer on A16) for a DVM reading of +3.200 (£0.0005)V.

Adjust resistor R29 {Loop Gain) as follows:

Set up equipment as in following diagram:

HP 3400A
RMS VOLTMETER

A
ILIEY: s
% oDoono 00oDDoD [

HP 3465A
DIGITAL MULTIMETER

TO A16 TP "100”

eeee6e

HP 8601A
GENERATOR/SWEEPER

Set the 5342A to 500, 10 Hz—500 MHz range, AMPL mode, and diagnostic mode 6.
Set the 8601A to 100 MHz at approxir_nately +20 dBm.

With the 3400A measuring the ac voltage from the 100 kHz test point (output of A16U15)
to the common pin on the board, adjust the 8601A output level for an ac voltmeter
reading of 2.24 (30.005)V rms.

With the 3465A measuring the dc voltage from the VIN test point (A16U8(5)) to the
common pin on the board, adjust A16R29 (the rightmost potentiometer on A16) for a.dc
level of 5.02 (£0.01)V dc.

Adjust resistor R26 (dc Offset) as follows:

With the same set-up as above, set the 8601A for an output level of approximately
-28 dBm at 100 MHz.

Adjust the 8601A output level for an ac voltage reading at the 100 kHz test point of 8.9
(£0.7) mV rms.

Adjust R26 for a dc voltage reading at the VIN test point of 0.320 (+0.001)V dc.
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5-38. A27 Adjustments (Resistors A27R9, A27R10)

a. Set up the eqldipment as in the following diagram:

CeC©®©® ()

HP 8601A
GENERATOR/SWEEPER

HP 436A
POWER METER

l HP 8481A
POWER SENSOR

b. Setthe 8601A to 10 MHz and, with the output connected to the 8481A, adjust the 8601A
output level for a reading on the 436A of -10.00 (+0.02) dBm.

"c.  Onthe5342A, press AUTO, SET, SET 6 (for diagnostic mode 6), AMPL. Select 1 MHz reso-
lution. Select 50 position and 10 Hz—500 MHz range.

d. Connect the 8601A output to the 10 Hz—500 MHz input of the 5342A.

e. Adjust A27R9 “CAL” (potentiometer toward front of instrument) so 5342A reads -10.00
(+0) dBm.

f. Reconnect 8601A output to 8481A Power Sensor and adjust 8601A output for +20.00
(¥0.02) dBm reading on the 436A. Connect 8601A to 5342A.

g. Adjust A27R10 “High Level Cal” (potentiometer toward rear of instrument) for a 5342A
reading of +20.0 (£0) dBm.

h. Go back to step b and check the 5342A reading so that both levels read correctly. The
“CAL” R9 adjustment affects both levels equally whereas the R10 “High Level Cal” affects
low levels only slightly.
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5-39. OPTION 002/003 ADJUSTMENTS

5-40. A11, A25 Adjustments (Resistors A11R14, A25R31)

a.

5-12

R

Set the equipment as in the following diagram:

HP 8620C
SWEEPER HP 86222A HP 436A

POWER METER

HP 8481A
POWER SENSOR

Set signal soufce to 1000 (+5) MHz at a level of +8 (+0.5) dBm as measured on 436A Power
Meter, ‘

Rotate A11R14, “DET”, fully ccw and A25R31, “OFFSET”, fully cw.
Set the 5342A to the 500 MHz—18 GHz range and AMPL mode.
Connect a scope probe (or dc voltmeter) to the “ATT” test point on A16.

Connect signal source to the 5342A RF input. Observe that the “ATT” test point goes
to approximately 6.5 (£1.5)V dc. If not, switch RF signal off and back on.

Adjust A25R31 slowly ccw just until “ATT” test boint drops to approximately 1 (£1)V dc.
Rotate A11R14 fully cw.

Adjust signal source amplitude to -2 (+0.5) dBm and reconnect to 5342A RF input. “ATT”
test point on A16 should remain at approximately 1 (+1)V dc.

Adjust A11R14 slowly ccw just until “ATT” test point on A16 jumps to approximately
6.5 (+1.5)V dc.

If necessary, repeat adjustment procedures.




5-41.
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OPTION 004 DIGITAL-TO-ANALOG (DAC) ADJUSTMENTS

5-42. Set up the equipment as shown below, and proceed:

)
ingz ¥
‘ . ‘|
f —————

| oooono ooocoaon [
e . N

HP 3465A
DIGITAL MULTIMETER

HP 8620C
SWEEPER

(TR
e J0Q e

l--{‘-‘l‘ﬁ 308 2 1.

Set the 5342A to the 500 MHz—18 GHz range, AUTO mode.
Connect DVM to DAC OUT, set DVM to 20V range.

Set the generator to 999 MHz as indicated on 5342A display.
On 5342A keyboard, press:

Blue

SET Key DAC

NOTE

The DAC variable resistor adjustments “OFFSET”
(R27) and “GAIN ADJ” (R25) are located at the top
rear of the A2 Display Driver Assembly. Remove the
top cover of the 5342A to gain access to these adjust-
ments located below the top of the front frame.

Adjust “GAIN A:D]" and observe DVM for indication of 9.99 volts, dc.
On 5342A keyboard, press:

Blue
SET  Key DAC

D00k

Adjust “OFFSET” and observe DVM for 8 volts, dc.

Repeat steps d and f and observe DVM for proper indication. Readjust, if necessary.

5-13
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- SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 is a list of exchange assem-
blies, and Table 6-2 lists abbreviations and reference designations used in the parts list and
throughout the manual. Table 6-3 lists all replaceable parts for the standard 5342A in reference
designator order. Tables 6-4, 6-5, 6-6, 6-7, and 6-8 list replaceable parts for Options 001, 002, 003,
004, and 011, respectively. Table 6-9 contains the names and addresses that correspond to the
manufacturer’s code numbers.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6-1 lists assemblies within the instrument that may be replaced on an exchange basis.

Exchange factory repaired and tested assemblies are available only on a trade-in basis; therefore,
the defective assemblies must be returned for credit. For this reason, assemblies required for
spare parts stock must be ordered by the new assembly part number.

Table 6-1. Exchange Assemblies

NAME NEW HP PART NO. . EXCHANGE HP PART NO.
U1 Sampler 5088-7022 5088-7522
Option 001 Oven Oscillator 10544-60011 10544-60511
Option 002 U2 Multiplexer/ 05342-80005 05342-80505
A16U3 PROM — Matched (consists of matched 5088-7035 | (consists of matched 5088-7535
and A16U3 PROM) and A16U3 PROM)
Option 002 U2 Multiplexer 5088-7035 5088-7535
(must be ordered as matched
part 05342-80505)
Option 003 U2 Attenuator 5088-7038 5088-7538

6-5. ABBREVIATIONS AND REFERENCE DESIGNATIONS

6-6. Table 6-2lists abbreviations and reference designations used in the parts list, the schematics
and throughout the manual. In some cases, two forms of the abbreviation are used, one all in
capital letters, and one partial or no capitals. This occurs because the abbreviations in the parts list
are always all capitals. However, in the schematics and other parts of the manual, other abbrevi-
ation forms are used with both lower case and upper case letters.
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Table 6-2. Abbreviations and Reference Designations

REFERENCE DESIGNATIONS

A = assembly - E = micellaneous electrical P = electrical connector v = electron tube
AT = attenuator: isolator; {movable portion); VR = voltage regulator,;

termination F . plug breakdown diode
8 = fan; motor FL Q = transistor; SCR; triode w = cable; transmission
8T = battery H thyristor path; wire
[o] = capagcitor HY = circulator R = resistor X = socket
cp = coupler 4 = electrical connector RT = thermistor Y = crystal unit-piezo-
CR = diode; diode thyristor; {stationary portion); S = switch etectric

varactor jack T = transformer z = tuned cavity; tuned
DC = directional coupler K = relay T8 = terminal board circuit .
bL = delay line L = coil; inductor TC = thermocouple
DS = annunciator; signaling M = meter TP = test point

device (audible or MP = miscellaneous u = integrated circuit;

L visual); lamp; LED mechanical part microcircuit
ABBREVIATIONS

A = ampere BAL = balance COEF = coefficient °C = degree Celsius
ac = alternating current BCD = binary coded decimal com = common {centrigrade)
ACCESS = accessory BD = board COMP = composition °F = degree Fahrenheit
ADJ = adjustment BE CU = beryllium copper COMPL. = complete °K = degree Kelvin
A/D = analog-to-digital BFO = beat frequency CONN = connector DEPC = deposited carbon
AF = audio frequency oscillator cP = cadmium plate DET = detector
AFC = automatic frequency BH = binder head CRT = cathode-ray tube diam = diameter

control BKDN = breakdown CTL = complementary tran- DIA = diameter {used in
AGC = automatic gain control BP = bandpass sistor logic parts list)
AL = aluminum BPF = bandpass filter cw = continuous wave DIFF
ALC = automatic level control BRS = brass ow = clockwise AMPL = differential’amplifier
AM = amplitude modulation BWO = backward-wave D/A = digital-to-analog div = division .
AMPL = amplifier oscillator dB = decibel DPDT = double-poie, double-
APC = automatic phase CAL = calibrate dBm = decibel referred to throw

control cew = counterclockwise 1MW DR = drive
ASSY = assembly CER = ceramic dc = direct current [o13:} = double sideband
AUX = auxiliary CHAN = channel deg = degree (temperature DTL diode transistor logic
avg = average cm = centimeter interval or difterence) DVM = digital voltmeter
AWG = american wire gauge CMO = coaxial 2 = degree (plane angle) ECL = emitter coupled logic
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Table 6-2. Abbreviations and Reference Designations (Continued)

HDOW
HF
HG
HI
HP
HPF
HR
HV

ic

iD

iF
IMPG
in
INCD ~
INCL
INP
INS
iNT
kg
kHz
(3¢
kv

b

° Lc

LED

LG
LH
LM
LIN

tin

LK WASH
Lo

LOG

log
LPF
L
m
mA
MAX
MQ
MEG

MET FLM
MET OX
MF

MFR
mg
MHz

= electromotive force

= electronic data
processing

= glectrolytic

= encapsulated

= external

= farad

= field-effect transistor

= flip-flop

= flat head

= fillister head

= frequency modulation

= front panel

= frequency

= fixed

= gram

= germanium

= gigahertz

= glass

= ground{ed)

= henry

= hour

= heterodyne

= hexagonal

= head

= hardware

= high frequency

= mercury

= high

= Hewlett-Packard

= high pass filter

= hour {used in parts list)

= high voltage

= Hertz

integrated circuit

side diameter

intermediate frequency

impregnated

inch

incandescent

include(s)

input

insulation

internal

= kilovolt

= pound

= inductance-capacitance

= light-emitting diode

= low frequency

= long

= {eft hand

= limit

= finear taper (used in
parts list)

= linear -

= lockwasher

= low; local oscillator

= logarithmic taper
(used in parts list)

= logarithm(ic)

= low pass filter

= low voltage

= meter (distance)

= milliampere

= maximum

= megohm

= meg (10%) (used in
parts list)

= metal film

= metal oxide

= medium frequency;
microfared (used in
pants list)

= manufacturer

= milligram

= megahertz

mH
mho
MIN
min

MINAT
mm
MOD
MOM
MOS

NRFR
NSR

ns
nw

[o]: 0]

oD

OH

OP AMPL
oPT

osC

ox

ToR

PAM

PC
PCM

POM
pF

PH BRZ
PHL

ABBREVIATIONS (CONTINUED)

= millihenry

mho

= minimum

= minute (time)

= minute (plane angte)

= minilature

= millimeter

= modulator

= momentary

= metal-oxide semi-
conductor

= miltisecond

= mounting

= meter (indicating
device)

= mitlivolt

= miflivolt, ac

= millivoit, d¢

= millivoit, peak

= millivolt, peak-to-peak

= millivolt, rms

= milliwatt

= multiplex

= mylar

= microampere

= microfarad

= microhenry

= micromho

= microsecond

= microvolt

= microvoit, ac

= microvolt, dc

= microvolt, peak

= microvolt, peak-to-
peak

= microvolt, rms

= microwatt

= nancampere

= no connection

normally closed

neon

= negative,

= nanofarad

= nickel plate

= normally open

= nominal

= normal

= negative-positive-
negative

= negative-positive zero
(zero temperature
coefficient)

= not recommended for
field replacement

= not separately
replaceable

= nanosecond

= nanowatt

= order by description

= outside diameter

= oval head

= operational amplifier

= option

= oscillator

= oxide

= ounce

= ohm

= peak (used in parts
list)

= pulse-amplitude
modulation

= printed circuit

= pulse-code moudulation;
pulse-count modulation

= puise-duration
modulation

= picofarad

= phosphor, bronze

= Phillips

[0

PIN

PivV
pk
PL
PLO
M
PNP

P/O
POLY
PORC
POS

PPM

PREAMPL

PRF

SCR

SE
SECT

SEMICON

SHF
S1

SPST

558
SST
STL
sQ
SWR
SYNC

TA
TC

7D

= positive-intrinsic-
negative

= peak inverse voitage

= peak

= phase lock

= phase lock oscillator

= phase modulation

= positive-negative-
positive

= part of

= polystyrene

= porcelain

= positive; position(s)
{used in parts list)

= pasition

= potentiometer

= peak-to-peak

= peak-to-peak (used in
parts list)

= pulse-position
modulation

= preamplifier

= puise-repetition
trequency

= puise repetition rate

= picosecond

= point

= pulse-time modulation

= puise-width modulation

= peak working voltage

= resistance capacitance

= rectifier

= reference

= regulated

= replaceable

= radio frequency

= radio frequency
interference

= round head; right hand

= resistance-inductance-
capacitance

= rack mount only

root-mean-square

round

read-only memory

rack and panel

reverse working voitage

= scattering parameter

= second (time)

= second {plane angle)

= slow-blow (fuse (used
in parts list)

= silicon controlled
rectifier; screw

= selenium

= gections

= semiconductor

signal-to-noise ratio

= singte-pole, double-
throw

= spring

= split ring

= single-pole, single-
throw

= single sideband

= stainless steel

= steel

= square

= standing-wave ratio

= synchronize

= timed (slow-blow fuse)

= tantalum

= temperature
compensating

= time delay

TERM = terminal

TFT = thin-film transistor

TGL = toggle

THO = thread

THRU = through

mn = titanium

TOL = tolerance

TRIM = trimmer

TSTR = transistor

TTL = transistor-transistor
logic

™ = television

™ = television interference

™T = traveling wave tube

U = micro (10 %) (used in
parts list)

UF = microfarad {(used in
parts fist}

UHF = uftrahigh frequency

UNREG = unregulated

v = voit

VA = voltampere

Vac = volts ac

VAR = variable

vCO = voltage-controiled
oscillator

vde = volts dc

vDCwW = volts dc, working {used
in parts tist)

V(F) = volts, filtered

VFO = variable-frequency
oscillator

VHF = very-high frequency

Vpk = voits peak

Vp-p = Volts peak-to-peak

Vrms = volts rms

VSWR = voltage standing wave
ratio

vTO = voltage-tuned osciltator

VTVM = vacuum-tube voltmeter

V(X} = volits, switched

w = watt

w/ = with

wiv = working inverse voitage

ww = wirewound

w/0 = without

Yig = yttrium-iron-garnet

2o = characteristic
impedance

NOTE

All - abbreviations in the parts list

will be in upper case.

MULTIPLIERS
Abbreviation Prefix  Multiple

T tera 10

G giga 10

M mega 100

k kilo 10

da deka 10

d deci 10"

c centi 102

m mitki 103

" micro 104

n nano 10

] pico 10"

t femto 10

a atto 10
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6-7. REPLACEABLE PARTS LIST

6-8. Tables 6-3 through 6-8 are the lists of replaceable parts and are organized as follows:

a. Electrical assemblies and their components in alphanumerical order by reference
designation.

b.  Chassis-mounted parts in alphanumerical order by reference designation (Table 6-3
only).

c. Miscellaneous parts.

6-9. The information given for each part consists of the following:
The Hewlett-Packard part number.

Part number check digit (CD).

The total quantity (Qty) in each assembly.

The description of the part.

A typical manufacturer of the part in a five-digit code.

-0 a0 T

The manufacturer’s number for the part.

6-10. The total quantity for each assembly is given only once — at the first appearance of the
part number in the list for that assembly (A1, A2, etc.).

6-11. ORDERING INFORMATION

6-12. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part
number, the check digit, indicate the quantity required, and address the order to the nearest
Hewlett-Packard office. The check digit will ensure accurate and timely processing of your order.

6-13. To order a pait that is not listed in the replaceable parts table, include the instrument
model number, instrument serial number, the description and function of the part, and the
number of parts required. Address the order to the nearest Hewlett-Packard Office.

6-14. DIRECT MAIL ORDER SYSTEM

6-15. Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are as follows:

a. Direct ordering and shipment from the HP Parts Center in Mountain View, California.

b.  No maximum or minimum on any mail order (there is a minimum order amount for parts
ordered through a local HP office when the orders require billing and invoicing).

c.  Prepaid transportation (there is a small handling charge for each order).

d. No invoices — to provide these advantages, a check or money order must accompany
each order. : ’

6-16. Mail order forms and specific ordering information is available through your HP office.
Addresses and phone numbers are located at the back of this manual.

6-17. OPTION RETROFIT KITS

6-18. To order a retrofit kit for field installation of Options 001, 002, 003, 004, or 011 refer to
paragraph 2-25 for the part number of the option kit.
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- 5060-9436 b SHITCH, PUSHBUYtDN - 20480 | S060=943¢ v
' ‘5060-9436” 7 | swircH, FUsHBUY!ON_ .. . 28480 | S060e9436. .
. 50609436 1 ] “8WITCH, PUSHBUTTON ° vy 28480 .| 50609438 - :
" 5060#9436 7 7 -BWITCH, - PUSHBUTTON . -28480 5060=-9436 - s
506009436 7 -SHITCH, PUSHBUTTON 28480 § "5060%9436 E
7 28480 80609436

See mtroductlon to.this section for ordermg mfo:matxon
*Indxcates factory selécted value
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Model 5342A
Replaceable Parts

Table 6-3 Repfaceabie Parts (Contmued)

',‘

'Reference. | HP Part ‘|c| at D U Mfr
. escn tlon s y Mfr Part Number
Deslgnatlon ',Number p} Gty p Code
Ay8yy - T8060e9436 | 7] BWITLH, Pusuaunon i ~ 2848y soeo-vus .
-Ay812 wa . 50609436 | 7 SwITCH, PUSHBUYTON . a 28480 506009436 -
A8ty T 7 50609436 1 SWITCH, PUBHBURTON.' LT 28480 50609436
-A1814 “ 5080«9436 7 - SKITCH, PUSHBUTYGN . S 28480 $060-9436 .
41818 50609436 74 SKITCHy PUSHBUTTON.: & .. e 26480 506029436 - -
A1816 . 50609436 71 SWITCH, PUSHBUTTON N . 28480, sosn-oass .
- A181Y . . I 50609436 11 B SWITCH, PUSHBUTYON . ° ' . - - 28480° | . 5060%9436 -
A1818° . Sp60+9836" [ T SWITCH, PUSHBUTTON ~ . ; 28480 SG80e9036 1"
A1819 5060~9a36 7 SWITCH, 'PUSHBUTYON - 28480 506029436
A1820 50609036 7} SWITCH, PUSHBUTTON. 28480 506029436
A821 4 B ;.smucu,j ISHBUTTON ; 28480 soeu-wso
-K1822 36 17 i SWETCH, P 1 28880’ | S5060-9436 -
A1823 ;!:ot-azzo B4 S-S SNUCH-SL DPDTaNS: MIN m .SA 125vhczbc PC 28480 | 3101e2220 ©
A1828 310102220 | 9] SWHCH-SL OPDY-NS MINTR 54 szsvnc/oc PC ze&ao 310402220 ¢
AMTPYL - 12510600 [ t2 CDNNECTUB-SGL com»?m 1. 14-( u.asc-s .80 28480 125420600
AtTP2 . :zs:-oaoo -]e f:ounzcmn- CONT. PIN z.: - u-ssc-sz su 28480 | 12510600
xscEL gusous PAR'IS R
9 2. | :062G.0097
|9 11 'xzw'oqn
3 ‘2 305020079
: st 2 S041=0270
. &F 2 504120285
] im.ons ol .. s . SQats0318 !
. 5041w0342 “fel ..y . S041=0342
'Sou1 U450 11 t . 504180450
50410780 | 0 1 504100784
88 11} 2 5041=0785
1 ;
‘3 1 5041, 7
4%, 1 50410788
] 1 50410789
L] R | 80450802
ALy ;
5 1"
(I 1
HE h bt
h L] SO BLock INMJNCIATOR




IV&()(i(:lfiS#£2)\

f 18@.

01403878

‘oiso-osxz :

E ‘01'60.

‘a1
1810-0125 *
: 3607 -

0683=8105

06832205

68321015 ]

0&83-2205

a8
- D6BIa4F2S

205
06832205
068323205
‘1810=0164
06833725

068824725, -

068344725
068348725
068321015
068304725

068344725
068324725
GOQJ-GIZE

1251'5600
12510600 -
125140600”

1520-6339
18200468
1820~1443
18200539
1320-1015

xazo-toao
18200068
1820~1028
18201144
1820=1200
1820%1028
- 1820+1254
1820~142%
1820-12%54
1820-1428

E 1620-1”2
T 1820w1112
1820-18,55 .

osao-o;sot‘

120050565 |

: a
0103879

oaes~agos,1f

NGB 000 OW VO WS AmBRs 000 NAN NN N 40D VD

0. NN

T e
-

A

-

Y VI

S

Rl
“w

1UF “+e20y OQVDP

NOT. ISSIGN D
TABACTY

5% .25
100°5% 25N FC TCR400/4500 -
aistston 22:5% .2su FC 70800074500
W FC - YCS-noolqbo

n FE TCR=000/2700 ;
FC-1 400/450

“ZSI 1
uEtuoaK-aEs O—pxu-sxp +15-PINaSPCE :
nts;:toa 4,7K° 8% ,2sw FC: vc--aco/o1oo‘

hss!svoa 2 5! .2su ?c«HCIOQQOI’700
REBISTOR. 4,TK 5K -g25W FC -TCW<400/+700
Rislaton 100 SX .2su £C 1C8<400/+500

8 7K 5% v.z " Fc tc--aoo/¢1oo

.zsu rc :c--aooxovoo )
| REL KS; stn FC 10040074300
stzsrou Feik Iy e L TCeq007/4760

CO“NECTOROSGE tONT PIN I-lﬁ-M"-B&C'OZ 8Q
CONNECTOR@SGL CONT P}N 1,14-MM-BSC-§! 80
€ 2 € z

ﬂANﬁ GUAD ZO!N? ’ ;
1C°DCOR TTL BCDTOWDEC leﬂ-lo-L!NE .
CTC-ENTR TTL L8 BIN ASYNCHRG
IC BEFR -TTL NAND QUAD 2eINP - .
IC !CHMIYY-YRIG TfL L! 1MV HEX' 1=INP

T ICBERs Y TL‘ ON- ﬂV HEX

1€ DEOR YTL - BCO-TG~DEC G-?G-lo-L!NE
IC«DBTL,64BIT -RAM, TTL - .
IC GATE TTL LS NOR QuaDp 2-1NP
It 1NV TTL 18 HEx

1t_netu.baaxr hAn 11L :

1¢-88R 11 NONWINY HEX t-INP

16 SCHMITT=TRIG TTL L8 NAND QUAD Z-INP
IC BFR TTL NONaINV HEX falNP -

1C MUXR/DATAwBEL TTL L8 2+70a1-L INE QUAD

16 FF TTL L8 DeTYPE POSVEDGETRIG
1€ FF _TTL LS O=TYPE POS<EDG -TRIG
1< RGTR TTL LS D-TVPE ﬂUiD

A2 MISCELLANEOUSVPARTS u;"

" SPALEReRYT=ON - 32-INe(B ,152-:n-xn -
8OCKET=IC 20+CENT 01P=8LD

?0160-!!19

S

:éééﬁoéxoooqsz
016023878 .

cI/‘tYO-’SlJ
18100125 -
oszosuz

‘cAB108"

LB220%
L8018 -

£82208
i s

jcﬂbras

8018
‘cearas
GBaT2s -
CBATRS
c8at2s -

1251‘0000 ’
'12%1-0600
41251006°G

Cenzasty

BNTQ4SN .
‘SNTAL8293IN
SNTUITN
aNTaLS1ON

SNFUSeIN

SNTGUSN
supIgoN | -
sﬂ7ALso§n
ENTALSOSN

8N?10§N

DM8OISN |
SN74L8132N
DMBOISN -

BNTALE1S8N

SNTAL8TAN
SNTALBTAN
bs1ctat1su

GRHER 81 OESCRIP?ION

1200«086S -

1500 37!900682fy,

See mtroductlon to thls section for ordermg information.
“*Indicates factory selected value -
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, Replaceabie Parts
. HP-Part 1c} "~ Mfr Part Number. .. -] -
Number |D}- art Number:
95342560002 | 7 bssﬁz-soooa~:
o1e0v3879 . | 7} . s 401U +=20% 100VOC CER. 28480 | 01603879
; Jof- 1 1UF ¢=20% 50VDC ‘7 56289 | -150D105X005042 .
b} BT LOF 4 28460 | -o1e0e3879 :
o e " 6269 | “1500104x9035K2
10160=3829 - | 150 O 28480 | dlene3s?9 »
-oxao-oloe 19 2 € 56289 150060&:000@52
~ oteo-sévs del - 2| capicitorerxp to00pF ewzox 100voC LER 20480 | o1s0-3878 B
016023839 L 7] 7 T | CAPACIIOR-FXE £8 - 0159=3879 ° -
?
T




T T

Model 5342A-

Repfaceable Parts

- Table 6-3 Replaceable Parts (Contmued)

H

HP Part

o

'FACTORY SELECTED PABT

Reference cf D Mfl’ 1

‘ Qty ’ escn tion : :
Desngnatnon Number (P} V. : p Code &
A3 ,05342+60008 | 8 1 DIRECY CouNT AMPLIFIER AsssnaLv 2 . 28489 aOSsuz-aooo;

: i . ((SERIES 1816) N
A!C{ 01603879 7 9 CAPACITOR-FXD JO1UF $=20%° 100VDC -CER 28480- '\ntao-saro
A3C2 0560«3879 3 SR CAPACITOR=FXB. [01LF $220% 190¥DC CER 28480}

A3C3’ 0160~3878 | & -7 CAPACITOR=FXD '1000PE 4=20% LGOVDC CER 7. 2848p
A3CY4 . 10160=3878 . [-6] . CAPACITOR=FXD: {000PF. +=20%* 100VDC CER - 28480
A3CS: 0180=0490 4 :3°] cAPACEITOR~EXD - '68UF+=10% . 6VOC T4 90201 ,rncoasnooon;r
A3 0180=0490 4l CAPACITOR=FXD 68UF+st0% ovae TA < 90201 rDcsaexoosuLF
A3CY 0160+3876 | ¢ CAPACITOR=FXD 47PF _+»20X. 200V0C CER 28480 | . 0160=3876 - .
AxCa 0160=34%0 4 CAPAGITOUR=FXD 220PF +=10% 1KVDE CER 28480 | “01s0w3454
A3CY. L o160-3879 1 7 CAPACITOR=FXD ,0fUF ++20% 100¥DE. CER. ] 28480 1" “0160e3879";
A3Eige . - -oxeo.sarz e CAPACITORFYD .2, 2PF +u,25PF zoovoc c:n - 26#80"s'0160-3072

T NN N ) *FACTORY SELECTED PART S -
A3Cyy “ ] oreo-3899 4y ~ CAPACITORWFXD: [ntUF +220% - 100VDC CER 284801 016003879 :
A3Cy2 - - 01800490 4} CAPACITOReFXD 6BUF$=10X- 6VDC: T4 i | - 90201 |- 1Dtsaexooser .
A3C13 01603879 7], |- CAPACITORmEXD . ,01UF +=20% 10DVOC CER . 28480 | ‘6160+3879 .
A3CHa .} 0160-3879 b4 CAPACTIO «OTUF . $=20%5100VYDC CER . 28480 1. ‘D160=3879
ASCYS y 0!00-3516_ a w.oi| capacitol “ATBE ¥e20% anavvc CER.. zauso 0160387
A3C1s " 0160-38%8 | 6fsr CAPAcxtaR-FxD xooeeF Vo208 loovoc CER’ 26i80: 1?0160-3575
A3CHY . 0160~0128 3 “f CAPACITOR=FXD' 2,2UF +=20X . 50VDC: CER. - 28480 | 0160»0128
A3Cia 0160-3879 | 7). - CAPACITORSEXD ,01UF +=20% 100VRE CER. 28480. | 016023879
A3C19 . 01603878 : ]| 6] . CAPACITOR#FXD 100DPF +<20% fo0ybC CER : ' 28480° ] ' 0160=3878"
A3C20 ~. |- 0160-3879 | 7}. - CAPAC:YOR-FXD +OS0F i 28480 zgxso-ssrv 'gf
A3C2¢ 0180mp881 - F 5] " q- XB 1olFyed0% zsv ; 28480 ‘6180=0491 -
A3C22 016003878 |6 : XD '§000PF 4o20%  160VDE CER 28480 01603878 3‘
A3C23 . 01603879 - | ¥ P " CAPACITORAFXD ,0tUF +=20% 100VDGC:CER : 284980 '] 0160e3879
A3C2a 0160-3878 6 "] CAPACITORFXD 100pPF se20% 10VDC CER -, 26480 01603878 . |
A3C2S _ 01603877 5 3 CAPACITOR-FXD 1ooPF +=20% 200¥DC_CER’ 28480 |- 0160e387F . .
A3C28 01603878 |6} - capac OR-FXD 10& +~20% 1so c cen 28480

i, N e L i L L .

A3CRy 1901=0040 [ 2 o:ooe-anzrcnrus sov soun 2s D03 - 28480. F - 1901%0040
A3CR2 1901=0080 .| 1t i DICDE=SWITCHING sov SOMA 2N§ ao-ss . 28480 | 19010040
A3CR3 19010535 | 9}- 4 | DIODEaSCHETTXKY - 28480 | 19030535
A3CRg 19010538 .| o] - - DIODE«SCHOTTKY - :28480 1 419010535
A3CRS l?ox-onso 1 3F - DINDE suucnma as‘ 2oom zns Du-35 4 0120050
A3CRe ‘1901-0535 e 4 S190140535.
A3ZCRY 1901=0535 9 28480- | 19010538
A3CRS 19010050 - |3 ) 28480 | . :1901~005¢0
A3Ey 91760029 31 2 28480 | 9170m0029
A3E2 ?170-0029 3 28480 9:70-0029 L
ASFy zx:o-oass 13 £ 28480 § zxxo-oaso
asty 956041788 s 2 cnoxz.u:oz BAND zqu-sao ouna 1aa an ; 02f14 vxzoo 20/48
A3L2 910091788 " | & : CHOKE-NIDE BAND zquapao OHM3 $8q MHZ 02114 |.-VK200 20/48
A3a1 :asn-oz;s 1 : IRAN&ISJORANPN sx D-:Soun Ftuso ! U713 SPs 3615 -
A3G2. 18550081 . | 1 .- TRANSISTOR J=FET N=LMAN DeMODE ST:- 01298° | 2NS245% :
A3Q3 *§ 185%«0081 ‘| ¢ =TRANSISTDR JeFET NeCHAN DwMODE: ST :: 01295 1 "aNs288 .
A3Qe 185340045 | 7 -IRANSISTOR PNP ST PDR200MN FT8S0i [ 28480° | “1B53agp15 -
A305 - 1854<0546 [ 1 RAHSIS$0R NPN 5r,xe-1z PDsZoQM g 28480 1- 1885400806

o .

. A306 185420071 1} RANS:&TOR NPN 81: RDS300MN FIIEROMNZ i 188580071
A3Q7 18540071 1} RANSISTOR. NPN_SI. PDE300MN. FTBZ0OMHL: S ¥B54e007f
A3QS 18540071 b4 TRANBISTOR: NPN' ST PDRS0OMN. FTN200MHZ. | B54=007] -
A30Q9 . 1854=0071 - | 7 = ¥ b tnans:ston NPN S PD#300OMN rw-aoonnz; 3 ¥ 1854e0071 . -

A381p 1854=0546 . 1 1f:- | RAN 18TOR NPN 81.70e72 Pnuzoo~m 28480 }BSﬂ-ogqs ke
ASR1 0698+5180 | & 2 RES!STOR 2x sy 1254 cC: rc--ssor+ss7 _o1121 | BBzo2% -

“. ] A3R2- 06987242 st 1 RESISTOR 1,78K 1% ,054 F. TCR0#w100. 24546 cs-:zs-ro-a7ez-c

1 ASRS. 06985426 3 2 RESISTOR. 10K 10% ,125W CC TCu«350/4857 011211 BByo3y
A3ZRS - 0698e3437 | 2 “:4-| - RESISTOR 133 1% 125 F TC®04mtoe. . - b 24546 cn-:/a-r .1 33ReF
A3RS 0757-0399 . | S 1 RESISTOR B2.5 1 1250 F. rc-o+-;oo PR 11T .nﬂ:zl&-ro-BZRS-r
A3Re 0698a5176 o 3 RESISTOR sxo Sx L1258 CC rc--s 74800 (3313 885115,
A3RT 0698-5426 3 % -} RESISTOR: 10K $0x 125N CC rc:-:sonoes1 01121 | "BB103
A3RS 21003373 |1 -1 RESISTOR=TRMR 2K 10X C SIDEmADJ t=TRN 28480 | 2100-327%.
A3RY ] 069845566 2 JEf RESISTOR 2,4K 5x.,125% CC TCE=350/+887 01121 | - 8Bae28 @ .
A3R1o aF 0698-62%4: .| 5 3.1 RESISTON a7x 5,125k CC 70 s oni2y | Bsavxs o
ABRIT 06986283 2 ©'t ) 'RESISTOR- Lo 5% .lzsw 44 1c--1zor»ano 01121 ss:oos Pt
A3RE2 0698+3375 k4 1 RESISTOR -33. 5X 125N CC TCew276/4540. ol121 883305 ’

) A3Riy 0698-8373 - | 5 2 RESISTOR A70K SX ,125# CC TCawb00/+1137 o121 BB474S

" A3R1s 07570280 3 3 RESISTOR 1K 1: L1250 F TCm0+~100 24546 cn-:/a-ro-loo:-r
A3R{Sw 0757=0316 6 '3, | _RESISTOR 42,2 1% 125 F vc-a¢-1oo 24546 cn-x;a-rw- 2
. : 3 ST 7| “FACTORY SELECTED PART.. Lk i
ASR1bw S} 069833787 1o} ¥ RESISTOR 51 5X ,1254.0C TCw=270/+54b 01124 aasxos
ASRY. 0698-a102: 1 0 1 RESISTOR 2,06K 1% 532%% F TCRO+=100 03s88 pnsss.ila-vo-zoex-F
A3R1g 0696=6294 5 RESISTOR 47K SX ,125W CC- TCRed66/487S 03121 BBUT3S .
A3RE9 089845176 ¢ RESISTOR 510. 5% ,125W CC TCw=330/+800 01121 | 'BBS1§S 'f
A3R20 - 0698=5177 .| 1 1 RESISTOR 820 5% ,125K CC TCa=330/+800 01128 BBE21S

See mtroduct)on to this sectlon for ord
*Indlcafes factory selected value
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o tvltatie:l 55&&2!\
Replaceabie Parts

695.517&

0
12513205
3050=0105
9534220101

075739}9§ ®

WO 4O

6 St .,25K FC 1Ca-4007+%00
K 5% 125K CC TCaa3s

Mfr
, S : ‘Code .
SISTOR 1,2k SX ,125W CC TCm=350/4857 01121 | eB122%
[ 069824294 : RESISTOR 47K 5% ,12SW CC TGEel6b/¢87S 91121 884735 .
106985483 (4 | REBISTOR -4,3K 5% ,125W CC ICsG+882 01121 | 8Be3ps - S
»0695.5242 S azsrsvda 1 zK 5% .1esw 44 Tel-35016557 o121 | -8Br22s - 0 . L
E H ‘RESISTOR g, nltZl -BB828 ' ... ¢ T
] o!!lt -882008
3 o1121°] -8Bj22% . - " :
.2 aeststua 9. 809. o311 | (BBISIS. (U TR
0 ﬂESISTOR 510 5% 1258 CC TCua330/4800 eai121 8BS{1S .. s
St . RESISTOR 470K 5% .125w [+ ?63-600/+i131 01121 »aaa7as
£ 3,2 1%5 .azsw F rc:oo-xoo . 34sde cn.a/a.ro.azﬂz.r - R
9 5% ;,1250 CC _TCRe270/+%540 - 81121 882708 . oo
125K F. ACEO#=100 Juske V54-118-70-6192-F Do
[ "SX,125W CC ‘fCR«330/4800 o1t21 882015
23 RESISYOR 1,26 5% 21254 CC tc--sso/oss1 p1421 | BBf22s . - e
STﬂR %10 5% .12$w eC VCt-Jsorvaoo ;835115 L Lo
sxsrug 750 5% ,125w cc e ;30/+aao BBISIS - e e st
8BYSIS : <
‘882708 :
CA-:ra-ro-azaz-l
‘vsazns e L
: ) 881021 o
] X 12 860 ° ‘BB102y .
} 1.2K 5X ;125H CC TCR-350/4857 - 88122%

1 200 5% ,125# cc rc sso/+eoo
B0 1x" 1250 F 12042100

£0NNECTOR-§GL CON? PIN 1, lﬂ.ﬁN-BSCqQZ 30
CONNEC?OR,SGL CONT. 2IN l;i“-MM-BSC~$2 ‘80
CONNECTOR-@GL CONT PIN 1. 14-“N-BS¢-SZ QO

" 1¢ ENTR ECL BIN DUAL A

1€ RCVR ECL LINE: RCVR TRL 2-1NP
1488 OF  AMP. ‘8eD1P -P_ : S
IC CNTR ECU -BIN .DUAL . 't

IC DIFF AMpL. 16-01P~C

h

1 oxér AWPL 16aD3PSE
IC DIFF ANPL 162DIPaC

A! KISCELLANEOUS PlR?S

NDOFF-HEX ,375-1N-LG M-HQYND

WASHERSFL MTLC No, 4
scasw, SROUND

.IZSc!N-l

-y T

~CONNECTOR«36L, CONT. ;KY 022~1N-BSCQ81 .

18260736

€B5605

-élhl-F L

fasx-oeoo
128140800,

MCL1O216P . R
CAL14586%, < B
1820+0736 : :
18200982 .

;{&20‘0932
!820-0962

038020970 . oo
12513208 ° L -
30500105 i o
© 05342e20101

*IndJcates factory selecbed value SN

See mtroductlon to thls sectlon for ordemng mformatlon




Model 5342A
Replaceable Parts

e B

Reference - | HPPart |c
Desrgnatmn Number (D

Mf;' .
Code

,'drrset vcp ASSEnBLv ¢ssn:ss~1rao:

0122%0065 =

ELDING BEAQ

Lo95 ,
¢ 095D  2BLGaNEM |
*4 0950, 25LGuNON ©

40950 ,25LGuNOM -

.. 9100=2247 ) O

17 91002268 oEE
- 91002268

9100w2247

1850%007)
C2N5LTY

E?!DlSGZ
887505
B8103¢
8Bi%2S

- BB201S -

OR NEN 81 po-sodm
OR NP 2N5179 81

R
Rss;srna 75 5%, 125W €C TC8a270/4540. :.
ES ag ’°§ 105, 1250 cc rc--;so/¢557
R, 1,5K

AG © Il oS3u@esoqoal @ .} o53a2e80004
AyCy c 0180=02t0 . | 6}. «C&PAt!TDR-F!D %, surooaox xsvoc ™ o sozav "1500335X001542
(Y143 <] essoertoy |2l CAPACITOR=FXD. 6,8UF +=20% 6YDC TA. . ¢ 56289 ] 1500685%0006A2
LAUCE R I TY.T (121 VR B 1 85 ) ~CAPA6!TD L3 s.suro-zox VDL TA- CE-l. sea2ss. 1500685%0006A2 .
AN : /.| 01693878 b - ‘CAPACITORGEXD L00DPF +s20%° 1oovbe cER 28480 0160n38T8 =
514 3 c 0;90-1701‘ 2t uegcnan-rxu 6, BUF ¥eZ0X s\'bc A i 56289 | 1509@ssxooouz el
[T B 016001701 2} CAP;C!YGR-FXB 6,8UF$=20% avoc TA. - 56389 | :soueesxoooeaz
AgCY o 0160-3878 b CAPAGITOR=EXD. 1600PF +=20%. 100VDC CER' 28480 036083878 .
AaCs . o 4. 016093878 6] . CAPACITOReFXD [GOOPF. +=20% 100YDC CER - 28480: | 0160%3878
ALy L] 015003828 oef TAPACITORSEXD .¥000PE +»20% 100VDC CER | | 28480 | 0160e3878
hatrp N osso-;era Y B CA¢A, 1onbrxo £o rl;o-ao: 100VDL - : - otsonssrs
AGCyy N 0160—!!78 -fefe cgvgczton.rxo«xoooPr ..zox 100V0C cew 2], 28480 0160=3578
- ka2 4 0160=3878 - | & CAPACITOREXD 1000PF +=20% 100VDC. CER. - 26480 | 01603878
’ o 0=3878.. | 6] CAPACITOR=FXD -1000PF ++20% 100VDC “CER-.: 28480. | oloo-serb:~ -
. 16 | CAPACITOR=FXD 1000PF 4205 100VDC czah -l e848p | 78
& CAPALITO -an>aau#o-:o: 1svpt Th' sl 6289, tSonazb,vo:ssz
® c595cx1on-rxb 1ooaPr +-zox 1oovoc CER 28480 0160-3@?3-- .
.0160+3378 - | sl CAPACITOR=FXD §000PF +=20% “$00VDE CER ' 28480 . | .0150=3878. .
016023878 | b CAPACITOR=FXD §000PF #=20% ‘100VDC CER 28480 0160-3878 .
B B =387 $ CAPACTTORFXD $00PF 42203 200VDC CER . - 2848071 . 0160.3877 © -
; LT /8 Ar§ TORwFX OPF +=20% 7200V oc CER -} -283Bg:  0160%3877.
ke ) " % ol . E I L * o ’
hebn o f CAPAE x 00PE v-zoz 1oovuc CER T b 2848D 0160+3878 :
0160'3872 el 1 CAP‘CITOR-FXD 2 2PF 4= 25PF 200VDC CER: 0160°3872.
. ) 0360=-3878 ' 6} . : CAPACITOR=FXD $000PF +=20% 100VDC CER 0160+3878
T Aa€28 S 0160+3878 ) 6} ‘CAPACITORSFXD 1000PF ¢o20% 100VDC CER 0160-3878 :
. AaCas P 1016023877 | S} CAPACIYOR-FXD tgoPF +=20% znovoc cew ‘016003877 -
. AgCRY o 1;92-1:11 7 kD ELZNR xxv ss 00T Pbe, au'rc-v.osaz 1902a347}
. ¥ " CAPACITORSVOLTAGE VARE29 PFI-!V 01220065
‘17h: “CAPACITOR3VOLTAGE VARI29 PF/e3V '
8
9
9
9
9
9
3
.9
9
g
h
[}
9
8
3
2
8

= i
L% .125u (443

s OR 4 :
ke R.1 i L1250 €€ TCRe270795G0 -
s R. 8,7K 8% (125w CC. TCRe350/4857 ° . BB4TRS
|8 4;130 5x: .xasu ce yc--ssoroaoo LI
X 43 5K 135 CC TCwe270s48a0 ‘tBBUSOS‘T'v< o
6983378 | 0 S51.5X° 1250 CC TCRe270795607 885105 -
o698.7212 ‘| 9} 100 1%° 0SW F TCR0s=100 . cs-s/a-to-:oon-s
069853376 | 8] 1250 CC 1Ca=270/4580 BB4305
s .ssx:os :
008 5966‘{~'z ] WoET TEN=330 BT S
06988075 °| B} R 130, s: .stw £C_TC¥=330/4800" BBY3ES
0696-3378. ;| o} TOR St SK_,125W CC ?CI-27010540 © BBS10§
1826=0372 -} 2 “ie s'an LIMITER/AMP . ° 1836=0377
182e=0372 | 2} 1C.5 GHZ LIMITER/AMP - 182600372
B T LS. AB MISCELLANEOUS. PARYS , S ; i
03838133 | o] convtcr-rrucsx' 13440 ,09LFREEHEY BEWEU. | 26480 | o0363e01s3
038050970 - | 9 STANDOFPHEX ., 375+IN=L 4=80THD 28680 | 03800970
053a2-20101 | 3

sCREw, GROUND. - . 28480 05342+20101
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I DU AR O ol Model 53424
o P - : Replaceable Parts

Table 6—3 Replaceabie Parts (Contmued) I

e

-«-HPPart el gev De N
i iy . R sc" t|0n : el _-:Mfr Part Number. --
) ;b_Number 1°1 ty R p o Code N LT
”oésaz-soooé O] 1| RF MULTIPLEXER ASSEMELY (SERIES 1720) 28480 | 05342460005 . .
i 01&0-3316m ‘w14 cnvncx‘an.rxo,xono?r +=20% 156V0C CER 28uto. | o166e3878 ' ) Z
. 787 18- o o] "CAPACITORSEXD 1000PF (+«20X 100yDC CER: . 28480 | 0160w3878
& : 4000EF #2201 100V0C CER - .- 2848071 . g1e0=3878
'S 0 :{000PF +»20% 100VDC cen -} 28480 | o1s0-3878 ¢
- ¥ 3.3UF4=20% I5YDC TR, . . 56289 !Sonszsxontsga
) E 7,5PF_+m,seF ‘toovoC cen | 20480 | ore0esosn
L1 )'1000PF +=20% 100VDC LER- . |- 28480 | - 0i60e3478 - 3
) , 2 “GYPF 4%20% 200VDC CER :. 28480 | q160e3876 ’
oieg=3878 f- 1900PF “+=20% {0OVDC CER 28480 | 0160=3876
Mso«!ava ] QR=F XD 1000PF "ee2d% 100VOC CER 20489 ouo-ssu
‘~o16q.337¢ iy a: CAPACITOR-FXD JOIUF 4m20%. xoovoc CER ‘; 28489 160 ) .
.-016 s 3] CAPACITORWFXD [1UF.4+20X SOVDC CER = 28484, N
1 4 CAPACTTOR-FXD §7PF 4e20% 200V0C csﬂ - 28480
. oxéo-o;?e S CAPACITORAFXD ,1UF 420X SOYDC CER - 28489 4005
‘0160.3878 | & ) +=20% (oovoC CER . | 28480 | - 0160-3878
3 ) 160GPF_ $>20% foo¥dC CER. | 2848 016023878
7 JOTUF #=20% {00VDC can i =
6 : CAPACJ1 -FxD ‘3,3UF¢a20% 1SYDC TA .
83  CAPACITOR: L 010F ¥e20X 100V0C czn
L) _ ,‘7 SPF_+a,SPF 100VDC CER
" T CAPACTTORSFXD 1006PF +=20% 100VDE CER
A 043878 16 CAPACITORSF XD 1000PF +=20% 100VDC CER - °
1101603878 |6 . "CAPACTTOR=FXD 1000PF. +=20% $00VOC CER
. 0160=0576 1S { CAPACITOR=FXD .1uF +=20% S0vDC :CER
Ceye0-3875 13 g F 45X 200Y0C CER oo-so .
0160+3875 | 73 “B2PF’ suSY zqovoc :es 0¢-30 :
01603879 k| XD oo UF $+20% "100VOC CER -
. 0160+3878 |6 1060PF +=20% . ,100VDC- CER .
: oaeo-save 6 1ooon *=20%
’ 190:-0119f 1y
190120179 " .} ¥ »
19010179 ¢ 47 16 : 19615017 3
xoo:-o:ro, ? " DIODE«SAITCHING ‘18V- S0MA 75 190140179 - -
B E ‘DI00E< TCHING 15V S0HA"T50P3 © 190140179 v
7 ] ot ‘ 15V SoMa 150Ps 0.7 8} . (901=0179
‘g a 2 § corecsireiomne eeap e © o | esase] - e170e0029
‘varo-ooze 3 -] CORE~SHIELDING BEAD co .| 28480 917020029 )
91002265 |6 2| ‘corLemd 1oun 10x ‘aseo WSBX.ZSLG-«M 28480 | e100e22e5 | e
9100-22%5 14 10 COIL=MiD 4TONH 10X Q335 ,0950X,25LG=N0M ' | 28480 ]| - 9100w2255 - . ]
910042255 '} 41 ; ..} COIL=HMLD ‘aTONM, 10% Q%35 ,0950X,2SLGsNOM * | 2848¢ | 9100e2285 . ... . . . -
910Qe2255 . {4 *1 - COTL=MLD HTONH ‘10X D¥3S ,0950X,25LG=NOM ~ | 28489 9100w2255 . - e R
9109-2255 | 4 COIL=MLD 4TONH 10X Q835 0950X,25LGwNOM 28480 910022285 - . - : L
9uge2248 | S 4] COIL-MLD 120NM 14X Ge34 ,GISOX.25LG-NOM | 28480 | 9100-2240
91002295 | 4 J COILeMLD aYONH 10X 0235 ,0950X,25LG=NOM . 28480 9100%225% L
. 9100w2269 ;{0 2 ] - COTLWMLO 27UH 10% QuAS ,095DX ,25LGaNOM 28480 1 9100e2869 - : 7 L
91002269 ] -; § 7 COIL=MLD 27uH 10X Gn4S <095DX, 25LG=NOM | | T:28480 | 9100=2269 < *: . L
-910d-2255 . | 4 coIL-MLQ}A10NH 10% G835 .ovsnx 25L5wHoM 28488 | 91002258 . SR
9100 4255 4 ~ COIL=MLD 870NH 10X Us3S ,0950X,25LGeNOM | zaaeo' 91002255 '
9100-2285 1 & TCOILmMLD’ 4TONH 10% D35 ,0950X.ZSLG-NOM |~ 28480 | otode2ass - B |
9100=2255 .4 “~LOJLeMLD. 470NH. 10% Q935 :,095DX,2506uN0M - | 28480 | 9100e2288 i :
9100-2265 -} & ~COILwMLD 10UM 10% 0360 ,0950x,25LG=NONM °|- 28480 | 91G0e226% . K
9100-2255 4 4 ] COTLSMLD 470NH 10% G935 ,095DX.25LGeNOM | 28488 | 9100#2288 )
0s342.80001]-8] 1)'; COIL, S=TURNS ', ‘, ) o L] asuse os;qé-eooox“' )
1is3agoss . Iaf 394 tﬂlustsfna PNP sz ‘PDe3OOMH FTlEOOMHZ Ly fo?zas 32248 v
185320058 | & - 7'} - TRANSISTOR NP, 81 PO#300MK FTS200MHZ ] 07263 | s32248 .
1853-0058 " | 4 TRANSISTOR PNP 81 POs300MN FT200MHZ -| ovael | 832248 . -
0683=121%5 9 s RES!BTOR 120 SX ,25W FC TC¥=400/¢600 . 01121 c81218 -
0683+2005 |7 ! RESISTOR 20 5% ,25W FC TCw=800/4500 . - | 01121 €8200S N
069843113 © |1 4-1  RESISTOR 100 5. 125% CC, t:--a?olosao 01431 881018 . R
06983172 |6 1 RESISTOR 3 5% ,125W CC TC84270/4540 - 01121 BB1305 b
069843378 . Lo 2 | RESISTOR 81 SX.,125W CC TCH~270/4540 01424 8BS{0S
0698=3111. |9 a | RESTSTOR 30 S% 1250 CC TC®e270/¢580 . 01121 | 883008 - . - RS
06983111 9 RESISTOR 30 5% ,125N CC TCE=270/4540; 01124 | BB30OS .. - . E
(06988174 |8 2 ] REBISTOR 200 5% ;125K CC TC22330/5800 01124 T T A
06983380 {4 2 | - RESIBTOR 7S S% .125W CC TC®=270/+540 01121 | BSOS .
06983113 1 *| RESISTOR 100 S¥ ,125W CC TCRe270/4580 - 01124 8681015 -
069848561 | 7 2 | RESTSTOR 6,8 Sx 1254 GC TCwai2o/ea00 . | 0112t | 0Besss .
069845998 | 4 1 RESISTOR 15 S5X L1230 CC TCaé270/4%40 . - | o01f21 881808 | )
089845564 | 9 4:°) - RESISTOR 240 5% ,125W CC -TC8=330/+800 oi12y 882415 LR
- 07570398 4 1 RESISTOR 7S X 125W F TCR0+=100 24546 cA-tze-ro-vsao-r e
06988561 7 RESISTOR 6,8 5% (1254 CC TCe=120/¢400 0112t | BBelgs i X

" See introduction to ‘this sectlon for ordermg mformatxon .
. *Indlcates factory select:ed value " . o 19 :
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Replaceable Parts )

ey

- ’Réference

"HP Part:

" 98382-60100

036300133
© 638040970
05342-20101

i

WG

| CONTACTS
 STANDGFF
scnew, G

roF INER ,;3-no L09-FR :
#HEX ;37852 INSLG c.norab‘;:*

ROUND

T BEDCU )

* o363e0033-
_ 053u2e20101

¢ De N b
R scn tlon Mfr Part um er
Deslgnatnon Number |P , P |
ASR16 0698.3113. | 1 o RESISTOR 100 5% | xzsu CC TC=e270/4540 sonxs
ASRL? , 06986261, | 2 -2 | RESISTOR 750 5% ,125K.CC_7CR=330/+B00 BBT5S -
A%418 S gev8=7228  F7l "2 | RESISTOR 464 1x. ,05% F YL80+=100 . cx-tza»ro-aean
ASR1Y p698e3378 | o ~ RESEISTOR S1.5% ,125W GC TCE=270/+4540 1 85105
ASR20 . 0698-3111 | 9 RESISTOR 30°5% .125K CC TCa-270/9540 | es30ps
ASR21 Cos9meniti. o} o ’ 30.5% ,125% CC. TCE=27/4540 983605
- ASR22 06988124 | 8f " . k200258, ,125h°CC TCE=330/4800- .y BBROFS T .
| ASR23 . 0698e6241 | 2 o RESISTOR'?S&JSX .125»‘ct 1L8330/+800 BB751S ..
ASR3S 0675-1021 - | 8] -1 | RESISTOR 1K 10% ,125W CC ‘TC®<330/+800 881021
ASR2S. v 06983113 | 3 | RESIBIOR 100 Sx ,125W.CC TCes270/+540. asxozs~
‘ASR26 6983376 | 8} .1 | RESISTOR W3Sy ,125W.CC TCe-378/4540 . 884305
. A5R2Y 0s98.7228 | 7V - | RESISTOR 464 tx ,05w-F TCe0+=$00 : cs-m;s-to-usan-&
ASR2s ‘ce9a.3;so 4 RESISVDR 75 5% .1zsu»cc TCI-2701+500 Ba7sos )
ASUY “1szemp3r2. | 2 _ 1C.5°GHZ LIMITER/AMP - ‘Loas-.:onz o
- ASY2 o /18580089 | 9} TRANSISTOR ARBAY 18580059 |
TASUS i ‘18580059 | 91 TRANSISTOR AnnAY - 1858%0059 . - .
ASyG o 1826=0372 - | 2| 1826%0372 -
L aswy ’ I 05342060100 -

03800976

B




Table 6—3‘ Replaceable Pan:s (Contmued)

_ Model 53424
. Replaceable Parts,

HP Paﬁt

EXTRACTOR, JORANGE R

$040-6852

el A hﬂfr AAEs Do .
1. crij t| n_ . Mfr Part Number
qssazqeonos‘ i) 1] oreser LDDP AMPLIFIER ASSEMBLY - 28480' | 05342060006 3
} T - - {SERIEY 1720) A R L
.0180a0228 | 6| ° 2| caeatiroreFuo zauFt-in! 15VDC T4 i S6289 | 1500226x901583 :
160, 4 1% [ CTAPACITOR=FXD 01U 28489 016023879
0210 1 6] o2 | CAPACITORSFXD : 56289 | 1500335%001582
D160-3879 11 7 | ‘capacitor=fxo : 28480 | 01603879
741603879 ﬂ b CAPACTTOR=FXD L] 20480 | otsow3er9 :
: mtaoeoztof'« ol . | caBacitoreFxn s6289 1sqnsssxootsaz'
0160-3879 7 : CAPACITORFXO 26480 01603879
. 018020228 £ : TAPACITOR=FXD ; 56289 tsnozzoxﬂoxssa« E

. .0180<1701 1] ‘casaciroreExo Se289 | 1300835K000842
olbo-oxzi 3 k] czeucr:on-sxa, 28480 o160s0128 k

" 01603879 |7 "} casaciroreFxp L01uF #e20% noovoc CER 26380 | 01603879 :
0160e0162 '} S 1| cAPACITOR-PXD <0220F +-10% 200VDC POLYE | 28480 | ol60-0162
01603879 | 7| L CER 28480 | 0160-3879
ETTETO TN B S sx ' Cas,089% | 28480 03 - ,
490263193 |3 : aioot-znn 13,3y 5% D07 PDw.Aw TCwe,059% | 28480 | 19023193 1

© 1901=0040 1 2 | DIODE~SWITCHING 30V S0MA 2N3 0035 . 28480 | 1901-0080 :
1901-0040. -] 1 Sl e TCHING 30V SOMA 2N8 DO-35 28480 | 190t :

f 00 =
18530020 »raaus:sroa PNP $1 PDE3O0OMW FYaiSOMHZ 188320920  ©
- 185320020 - TRANBISTOR PNP 81 POs30OMN FTaiSOHN2 1883=0020
“2400-2489 | 5 3 €187 TRH | ersoxsoz :
. 210002633 418 1 | “REBISTOR=TRMA 1K 1ox 1 ' ewsox: 2
07870288 i} 1 1 RESISTOR 9,091 1% 12 W E.TCH0%=100 urnc!laoto-envl-F
07570279 ° |0 2 | rEsyatoR 336K 1% J128W F TCEQsw100 Cla1/8270n3161nF
0757-08a2 | 8] 2 | RESISTOR 10K 1x.,125W F TCa0eeiqo Cds1/8oT0010024F"
Lgrsreazse L 3| 0 | ‘mEstsvoR iK 1x 12§ F TCs i ;
RIS ETITIE K g RESISTOR 10K 1%~ 1250 F TCR04<100
0757-0279 | 0 : | REsisvor 3,16K 41X ,125W F 7CRb4e100 Clet/8eT0n3168eF"
0757-0280 3] RESISTOR 1K 1X ,125W F TCx0s=100 Cliw{/8+T0a1001eF

S p157.0816 | 7 1 | RESISTOR 5111 ,125W F TCROe=100’ ca.izu-ro-ixxn-r

“ovsvspzse 3]0 | RESTSTOR £k ix [138M.F TCegess00 - ey
9757r0480 .| 7 1] RESISTOR 7.85K 1% .128W £ TCwo+eto0 C4v1/8070=7501=F ;

07570289 | 2 1 | ‘REstsyoR 13,30 §x 125K F TCs 9FaCY 78T 0e13320F ;
p757=0280 | 3} 0 | ReszaToR 4% 1% [125W.F TCEgte100 Cle1/810e1001=F .

9757-0279 | b RESIBTOR 3,16K i% (125W F TCe0+=100 Cdsisaatoedtoter . '

07870038 {3 1 | RESISTOR S.44K 1% 125w F TCove100 Cei/BaT0sS111eF E
o0757-0200 | 7] - 1 | ‘REsisToR §,62K 1x ,125W F.1Cw0+~100 Cle] /B8eT0nS021 oF
075¥-0d2a |7 1 | RESIsYOR.§.1K 1x .125K F 1Cspeeion £ae1/8270w5101F
075720497 | 6 t | ‘8Es1atoR 200 1% ,125W F TCsdesion . . - CdelsBeTOv201F

0757e0401 | o] 1 | RESISTOR 100 1% L123W F Temosetoo Cdat/8aTont0t o

" 069863153 | 9. v | 'RESTSTOR 3,83k fx .125W F TCeose100 Cds1iBeT0n3831F
0757-0199 1| 3} 1 | RESISTOR 21,5 1% ,125W F 1Cs0+=100 L441/810021520F
07570627 | o} 2] RESISTOR 1,%K 1x 1258 F TCE0#m100 C4ui/BeT0e1501f
67570427 | 0 | . restsyor 1.5k 1x 1250 F YCaoe=i00 . Cde1sBaT0e1S01aF ‘

‘ 0751.0279 ot 7 "'.’ﬁESISTOR'S.le 1% .AZSW r Tc- #1700 - £a=1/8+10a3161F 7

Cas20eta2s (o] |16 sewmtrieraze triLs NAND auao z-xnr T RTETR E
1820-0493 |6 1| “3c o0 ave aepzper : 21018 | M3eTIN.

T, : 46 WIsCEL 'Neeus FARTS . “q»‘i T B e oot
125120600 | 0 1| cownecToressL cont BIN 4, 1a-uu.asc-sz 36 | 20480 | ‘1251-0600 .
gooo-oggs gA 1| PINsP.C. BOARD EXTRACTOR® . 28480 | $000%9043

0406852 1 :

See:mtroductmn bo thls sectlon fot ordermg mformatxon
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Model 5342A

Replaceable Parts
Reference HP. Part c Mir - Mft Part Number.
Deslgnatlon Number DY Code e T e TR
ar » os;nz-boow 2 28460 | 05342050007
&7C1. o ote0e3879 [T} U % 20X YOGVOC CER 268480 | oYecessis: - oL .
arc2 0180#3879 | 7 . 20% - 100YDC CER - 28480 | 016093876
"APC3 0180503185 | 8] 2 0¥ 20VDE TA .- Se289 | - ‘150b225X0020A2
A7C8 0160+3879 |7 20X 100VDC CER .28480 -| 01603879 .
ATCS 0180-01s5 [6] ¢ .. _ 0% Zovoc T 56269 | §50D225X002082 .-
ATCO ossp-3ere sl 40 | capacivonerx 28480 | o160-3876 -«
A7CY o180=370t ['2] 4 | - CAPACITOR=FX 56289 | 1500685X0006A2
A7CB “01b0-3879 | ¥ -1 caPacITORaFX 28480 | 01603879 - :
ATC9 03Bo-1701 2] - CAPACTYOR=FX | 5628% _zsoobasxooouz-
nc:o : oumssu fe 1. cunénaa.rx 28480 | utso-xe‘ra )
A7Cyy o180e1T0s | 2 $6289 |  1S006ESXPOOBAR. . .
AYCE2 01603878 |'s] - 2B880 | 0160-3878
ATCi3 otegesers 17| 28480 |  b1e0w3BYY. ¢ -
ATCta © 0§80esr0)1 2 %6289 |- Jsobbesxooouz
ArC1s 0160w3879 | ¥ 26480 | 0ie0-3879
AYCyp otepesers |3l i ‘ ER 04e30 | 20480 | Grepe3s?s.
A7C17y 0j60-3878 fol .- - 20% tUOVDC CER 26480 | . pleo=3878 ' U
AFCie 1 18 L =20%.-400VDC CER’ 26480 | o160a3878" - .
AC19 A& 1 T 0% $00VDC CER .- 28480 | 01603879
A7C20 5 2 v ‘2B4B0° | 016023877
ATC24 epes - <20%_ 104VDC CER 28480 | oveoeysts
ATC22 . 016Qw38: 51 20%. £00VDC CER . 26389 0160-3879 -
ATC23 0166-3818 |6 : -zox 100VDL CER 20480 | 0160-3878
ArC2s 01603878 | s] - . CAPACITOR-FXD 28480 | o1s0e3a878 . -
ATC2S | 0160=3879 | 7] - D ,01UF »zo: 100YDC CER 28480 | 0160-3879 -
: : is |} AC 1000PF +=20% 106¥DC CER 28480 | 0160-3878
5 CAPACITOR«FXD. 1pOPF: 4=20% 200¥DC .CER 26480 | 0160=3817
(13 : CAPACH’OR-fx_ 000PF ¢-zox !vovoc cER 28480 asbo-san
Js8l. 2 LA 28280 vm-usza? :
& e 26480 | 1901~0518
21
9 . & 10% 9sgs: .oasox zch.non 28480 | 9100-2268
9t i | a950x, 2 28480 9100=2
£ 1 28480
ol v © 28480
-1 %1 zeash [
tal 28480 | s100-2247
s ) , 28480 -| . ‘9100-2288
18 , cum.nw 28280 | oippe2268
14 CDIL-»“LD § 28480 9!00‘22“7‘
R 28480 noo-aiu‘
1K1 28680 | 9100w2208"
s z 04713 | ansive’
‘12 2 | TRANSISTOR N 28480 | 185a-00%2
2 'mms:svpn e 28480 | . 18SH=0092
; . TRANSTSTOR NI 28480 | 18%4%007} . .
RSI . 28480 usa 0078
|8 Po-zoonn 04713 zwsuo ’
I 25HIET TCRe 35044087 or121 | sesoes
I3 z assxsron 10K To% . 125w CC rc-.;sonssr orr2r | eBio3y .
3} < | RESISTOR'$0K: 1087, 1250 CC° TCum350/4857 01123 | BBIO3L
_ kY 87} RESIBYOR 2K 5%, 135K CC- TCs=350/+857 .. | 01121 | BBORS . . .
| Oe9e=Sist {7). 1| REBISTOR 3.6k S L125m cC Tewe3S0/+88? | o121 Bele2s. -
069856290 || v mesisyor a7k s .126W CO Teweasesenrs . | oitat sBarys :
869833787 | 0} "2 | RESISTOR $1 §X ,125W.CC 1C®=270/4840 - 01121 | 888105 I
069825075 el 3 1 RESISTOR 130-5% ,125% CC TCew330/¢800" os¥21 | BBI3IS
069823113 I'y 3’| RESISTOR 100 5%.,1256 CE TCa=270/+840- ~ | ort21 | BBjo1s. :
009&-5172 1 & & VRESlSTOR 13 5%:,1250 CC° YE®=210/4540. o121 BEY30S N
© oe9sessey. | 3 1 | RESISTOR 27K Sx,128W CC TCrmab6/4875 ostar. | BBaras
06985174 | 8 1 | . REBISTOR 200 5% ,125% £C TC¥=330/+800 . o1121 | 88201% ‘ -
069823113 |1} "~} RESISTOR 100-5% ', 125K CC TCEe370/+840. - 01121 | BB103S RN
- 069845565 |y ] 3 | RESISYOR 2,2K 8% ,125W CC YCw=350/+857 ' ortes | esz2es &
. 0695 5!30. 186 _REG!S"OR 2K Sf lZSH CC TC'O!SOIQBS? 01121 “BBgo2s
069825186 | 6 RESISTOR 2K 5% ,125W CC TCae3SD/4857 o112y | BB202S
06985180 fe}. RESISTOR 2K SX .125W CC 7Cse350/+857 o112y | BB202S
0698s3378 .| o RESISTOR 51 SX , 125K CC TC2=270/+540 ors2r-| sesgos
06985075 | A RESISTOR §30 5% ,1254 CC TC#=330/+800. oss21 | 8B1315
069825172 | & RESISTOR 33 5% ,125W CC TC®=270/4540 o1521. | 881305
A7R21 0698-3113 1 v | RESISIOR 100 5% .125W CC TC--270/4540 AT 3373 BB1015
cuepa-§o. 06983379 .. rf?l:;,—. S s RESISFOR 685%~125WCCTO=—270/+540“‘ = omdorn o OFF2Y - BBEBOB S
: 1251-0600 [ . A 4 OONNECTOR SGE CONT PIN 1 14-MM-BSC-SZ.8Q. - 28480 1251-0600
1820-0630 13 1.} iC MISC TTL-, 04713 P
1820-1206 1 1| IC GATE TTL LS NOR TPL 3iNP D285 SN74LS27N
1826-0372 2l 2 ] wseHz umTERAMP | 28480 | - ¥826-0377
182640372 2% 1C 5 GHZ LIMITER/AMP . 28480 1826-0372 -




< AAode!5342A
Repfaceable Parts

ABR20

A8R2Y
ABR22

A8R2y -

AsU1

1 0160-3878.

" 0140-3878
8

T /0160«3877

“f05342-§hooa

o;oo-ozza
0166+3878
016y+3878
-01503877

016043877
- 0160=3872

0160=3a78
p16023878
0160¢

nxeo-;s1s
018044210
018091701
oiao-ftéx

T
0160’!701
°1é°'3870

-2
910052247

i 9100-226!

Saghy .
0100-2268
1910062268
91002268
v:oo-zzav
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: REQI!TO“_!OQ 5% 1250 CC TCme333/+800
. ‘CONNECTORSSGL CONT PIN 1,14«MMsBSCSST 80

QCONNEGIUR-SGL CONT PIN ¢, iﬂ-quBQC-BZ 30

IF DE!CC?OR ASSEMBLY (8ERIES 1720)

EAPACTTOR-PXD 1000PF 45203 160¥DC CER f i
CAPACITORSFXD ,01UF ++20% 100VEC, CER™ ; -

«20% “100vDC LER
TLAPACITORFXD leF $eS% soovnc CER oooxo

w0 znovnc4££R Lo
S S00VOCCER . Gew30 |
“CAPACITOR«FXD  ,01UF ++20% 100y0C CER
CAPALITOR=FXD ,o:ur ++20% 100y0C
S00YDE

cAPAcxreR-FxD JUF g-aox sovoc'cia

CAPACTTORFXD, eeufv-xox YDC rA

“GAPACITORSEXD (O IUF - L
«20

Ae20% .

FXD .OIUF

.019F<
WO LUF 4
D 01UF.+2y
10UFe=20%

“CAPACITOR=FXD
;cApacxfoa-rxo

nIoDE-sCHoT¥K¥’
uxooeksc«ovtxv

(3 180NH ﬁo! QISQ
MLD 1 80NH -10%" 0834

eotL

H!Dﬁ;EAND - DHMP", :
CHOKE=NIDE BAND zn;k-eao OHMa “{80, uAz

YRANSISTOR NPN 2NSI79 SI 10-72 Pbia onn
RE!I!YQR S.iK Sx .1Z$N £c TC"35010057

RESISTOR 30 5% ,125W CC TCs=270/4540
RESISTOR 316K 1% ,125W F TC-0§-100
ﬂEal&tOﬂ IIO 3% .t?SH [ 4 TC‘O#-}OO

-RESISTOR 110 1X 1250 F 7:-0¢-¢oo ¢
RE!{!TDR-VRMR soo 10x € SIDE-ABJ I-TRN
“RESTSTOR 91 5% ,135W CC TCRa270/¢540

RESIATOR sao sx .t25w cc YCI-JSOIOGOO "

RESISTORTRMR SK 10X € SIDE=ADJ {«TRN
RESISTOR 10K {X ,125W F TCR04<100
_RESISTOR 316K 1% -.125% F. TCmOewi00.
“RESISTOR bl ‘T 1Y .125“ F 1C'0¢~100

aes:srnn 5.|n 5X 125w cc Tc-—35014651 ¥
RESISTOR 755X, 12%W CC TCw=270/45¢0

RESISTOR 200 5% ,125W CC TCee330/4800
VRESISIUR,lSO 51 ,125" CC TCI-SSQJQGOQ

"RESISTOR 30 5% .135W CC 1c--zro/osao
RESISTOR 200 SX ,125W CC TCw=330/4800

RESISTOR 300 5% ,125W CC TCe=330/4+800
REQ!&]BR 1K 10X ,125H GC:TC'-SSOIQDDO

"CONNECTORSGL CONY PIN 1,14MM=B8SC=87 8G
CONNECTOR«SGL CONT PIN {,i4eMMaBBCe3T 84
‘CONNECTOR®SGL CONT PIN 1,14MMaBSCaS8Z 80

“CONNECTOR=86L CONT PIN 1,14eHMaBSCa8Z 89
‘CONNECTORSBL CONT PIN 4714<MMaBSCw8Z. 80
CONNECTOR-SGL CONT PIN {.14=MM=B8C8Z 8
CONNECTORwSGL CONT PIN 1,14eMMaBSCu8Z SO
CONNECTOR-8GL CONT PIN 1,14oMM<B3C<82 SO |

%

3

‘N
=

CAR
o
>0

05!‘2-600!3

yoaeo-;qys‘j
7016023879
;0160w38T9 !

A3bos2262
A160=3877

016022262 1
01603879 -
=3879

“WKz00 20748
VK200 20/48

pEs12y
ETS0XS02

883008 T
06983457
Che1/8aT0n111oF

¢ -1/!-10.(‘:-r

669847964
BBS118

Gas1/BeTgudoter

ETB0XS02
C4-!/C-f0-lo°2-’
06983457
ﬂ“-ll!-fo-béﬂiuf

885125

. BE750S

588205
882015
884515 |

883008° .
882015 .
883015

883015

881021

12810600
12510600
125120600
-1251-0600
1251-0900

12510600
12540600
128140600
12510600
125120600

See mtroductlen to thxs s 1
*Indicates factory selected.valus
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~Model 53424 1. SRR . . S
Rep!aceable Parts 4 e R e B Lo ‘.
Table 6-3 Replacééble Parts (Contmued) -"
Refererice - | HP Part 'jc T Iwmie | ’
bbbl ¥ K - n , Mfr Part Numbe
| Designation | Number |p| : Des""pt“’ - - | Code | |
TAfatPLl - | 125t=0600 - | 8] couuecron-scL TonT PIN 1, xa-w—ssc-sz 50 | 20480 | xasnoooo ‘
Atur b 102600065 - |0 ‘1 |16 s117comPARKTOR. a-o:a.v : S oxzw_'v sN72351P
Ataue ) 1826=0372 b2 e ic 5 GHZ LIMITERIAMP . . 28480 §. 18260372
Areus | i#2ew122S jial. o 7y ORI FRECE ’ L 4713 f. MCLOR31P
At2b4 : T 1826=0372 f2f- : o v ‘28480 | 1BR6=03T2 T -
Afaus | 1820%07s5 |5 1 DGE~TRIG 01295 | SNTGE9IN
A12u6 foaseestse fab iy liae ‘cns ‘U'L 8 Naa QUAD 24 o 01295 |.. gNT4BORN )
At2U7 o £ 1820=1197 “Fof .ot LU IC GATE TTL LS NAND GUAD 2eINP 01295 | SN74LSOON
Ar2us 1 18201288 -} & 2 | I GATE TYC LB ANDeORSINV geINP 7. | pr29s.} sN7sssaN
A12U9 , 1. 382001285 [6] = | tc eave w1l c.s mn-on.mv g=lnP - 01295 | aN7aLssON
As2ute 1 1e20-1193 - fs|- -2 ; - o 01295 | aNTAESTIIN:
A120f1. iezest1re Lo CENY L HEX Tl 01295 | sn7atun
. MUy 18201285 -j o) it v.,lNV TTE HEX 1aINP C.} o1295-)  Snyazean
Aj2043 - Jo18zeesize el oy ' n. |.s o.tvPE vos-soss.m:c T F 01295 | sN7aLSTAN
Ar2p1¢ <o <1 1820e1208 f 9 ot T 01298 L aNTALaZON .
M2uys J.1820m1193 Tospo 01295} SNTaLSI9IN
2 EER AN "1 séouseoas [RP N 28480 | * suopsRoas - ES
- : | Soso-essz -3} oy 28480 . B04Dwe852 .
: P
i - .
( b - G K o S
j %620 o e
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Lt T T Model 53424
‘ ' Replaceable Parts

Table 6-3 Replaceable Parts {Contmued)

See mtroductlon to thls sectzon for ordeung mformatwn -
#Indicates factory selected value - ;

Reference ' HP Part 1€l at : L IS Mfr | Number'
- 15 N I Descﬂ tlon IR B .. Mfr Part Number. ...
Des|gnat|on Number D, . t\( - p ) Sl Code | o T T T T
- e S - i - - e
ars -ossaz-sooxs of 1] covmter ABSENBLY. (3ERIES 17200 .| 26a80 | os3az-60013
aiser ¢ {7 oise-sse | 7). 2| capacivoreFxo .o1uf s-20% 100vnc cer  © | 28480 | “o1s0s3s79 .
CA13c2 - 01603879 7). - "1 | CAPACITORSFXD ,01UF +=20X 100VDC CER - 28480 | 01603879
- A13Cy - _D160=3879 1. i CAPACITO ‘fxo JOIUF 420X 100VDL-CER - - 28480 £160=3879 . L
CAL3CH | 01603879 129 i D, 01UF. +=20% 100vOC - CER ' - 1 - 28480 01603879 o RSP B
T A13eS # " ote0-3879 ) 7} JOLUF ‘+w20% 100vOC CER .° | . 28480 | 016043879 .g T
a13¢e - : Sp1603879 |3 ~~CAPACITOR-!XD JOLUF. #=20% 100v0C cEr . | 28480 | o160-3879" '
YT A : o:ao-ssve 7] CAPACITORSFXD LqiUF ¢=20%. 100VOC.-CER = .| 28480 | o160%3879 - -,
. ar3ca U . {2} CAPACITORSFXD 0fUF ++20% 100VDC-CER. .. § . 20480 | oi60s3879 ~:.
A13C9 ) o:ao-save 13} o] CAPACITORSFXD ,0IUF ¢e20% 100VOC CER. 28480 .| 01603879
-A;SC{O _ e 01603879 | 7 (CAPACITORSFXD (0fUF +<20% 100VDC CER . | 28080 | 0160-3829
A13C131 ; 016053879 4 7} 0 7] capaciTorsEXD Loiur +<Zex touvoc cer -° | 26480 | si60e3879
A13¢12° 0i60-3879 |7 " | CAPACITORSFXD ,01Uf +=20% '100YDC CER 28480 | 0160=3879
A13¢13° » 01603879 | 7 CAPACITOR=EXD .O0TUF $=20X 100V0C CER ° 26480 | 0160w3879 :
- A13CY4 . uo-:en 111 CAPACITOR«FXD .mut.nzoﬁ 100V0C CER = | 28480 01603879 - -
AU3CeS. - o:eo-:avo 2§ APACI?QR-F§D_.9’ o-ao&l:oovoc CER - |- 28400 | '0160-3879
A13C16 o160e3879 | 7. CAPACITORSFXD ,01UF +=20% 100VOC CER | 28480 ’gxoo-seve ’
. A13€17 . s 2 C‘FlCITOR-Flﬂ-.010?;0320# 100VDE CER - 28480 | 0160-3879 .
- 41.3C18 e “o1s0=3879. 3] ACITOR=FXD .oqu.o-zax 100VDCCER | 26480 1 0160w3879. LA
ENYE -IT S0 \ 01603879 1 ¥ SO1UF +«20% 100VOC CER - 268680°] 01640=3879 ) .F
A13C20 : " 0180-1746 | S 1sur¢-|os ~20v0C T4 : S6289 | 1soo:Sexeoanee
© k1321 ose0a3sre |7 CAPACITORFXD LOIUF ++20% 100VDC CER - - | 28480 | 0160387 S
A13C22 o S 0180=0106 -9 "2 CAPACITORSFXD 60UF+=20% 6VOC TA ° oL 56289 - 1snoeotXnooena Lo
Ar3C23 0160-3879 |7 ¢ | CAPACITORFXD ,04UF #e20% 100YDC CER - 28480 | o0i60.3879
Af3cas 01800106 |9 CAPACITORAFXD 60UF+=20% eVOC TA~ | seeee 1Soosooxoooona
- a13éri o1 1901eg0d0 {1} 2| ordoe-swricking Iov Somr 2ns Dos3S - zbi!o'r":9ol-ooéo
413cR2" - 1901.0040 | 1 .| ' DIODE-BWITCHING 3gV SgMA 2N DO.3S 284B0 | 19010040
a3y 91001788 | & 3 | CHOKE-WIDE BAND zmaxseso oiMa 180 wwz ~ | 02118 | wkao0 20448
AI3L2 . 9100-1788 1o} ' CHOKE=HIDE BAND ZMAX#680 QHM3 (RO MHZ 02114’ VK200 ‘30748
A13Qy 18%a.0071 | 7 2 | TRANSISTOR NPN 81 POR30oMM FTs200MHZ - 26480 | 18540071
A1307 o 1 18sa-007r |7 : TRANSISTOR NPN 8T PDE300MW £Ta200MHZ . 28480 | 1854=007t
A3RL : . 181040055 | 'S 2| NETWORK=RES 9oPIN=SIP (i5«PINe38CG .. | 28480 | 18100085
Ar3R2 0553-07?,5 ie 6 RESISTOR '4,7K 8% 2% FC TCmeq08/4700 . [35¥1] €Baras -
1 ag3as 068324725 |2 ; RESISTOR 6.7K SX o25# FC TCRaB00/4700 . o4121-| cBa72s
1 A13qa : 0683.5118 |6 & | RESISTOR 510 5% ,25W FC TCR=400/4600 1121 | cBsi1s - v
_AT3RS : 1481040088 |35 | NETWORKeRES 9-PIN.SIP ,1S+PINSPCG - - 28480 | 1810~04%8 S
- AL3RG 0683=2225 | 3 1| mesistom z.zn SX L2500 FC TCSq00/4700 01121 | co2228 . -
A13RY 0683<a725s | 2 RESISTOR &,7K 5% 250 FC TCmequp/+700 - of121 | cBavas -
-~ A13RE. _ .0683-8725 {2 -] .RESISTOR 4,7k 5% ..25% FC TCwed00/e%00- - | oft21 | csevas - = ot
. A13R9 0683+1025 | 9 .2 REs!sTOR‘(K X 250 FC TE8wq00/%000 . 031121 £8102% " ot -
A13R10 06831035 |1 ¢ | res1sTOR 10K (73 25 FC TCa=do0s4700- | 01121 | C81038
AL3RLY . o 068324725 |2 | - resysTor 4,7% wx .25W £ Temsaco/sr00 . | oisa1 | .casras’
A{3R12 : " 0683=1635 [ 7 1 RESISTOR 16K _Sx ,25W FC TCs«d00/4800 - 01121 | - €B163S
A13R13 - | oes3ess2s |.7 & | RESISTOR 8,8k SX ,25% FC TCseq00/+700 ~ | oit21 | CB682S
. Ag3R1q 068322735 | 0]- 1 | RESISTOR 27K 5% ,25W FC TC8+400/+800 o112y |- cB2738
ALIRIS L0683=4725 |2 | RESISTOR 4.7K 5% .25 FC TCmea00/¢700 .- | 0113: 1 cearas
A13R16. o 0683=1035 " ] 1 . RESISTOR 10K S .zsn FC TCmeq00/+4700 01121 ‘1 "cB1038
A13R{TY . 0e83=g825 |7} RESTSTOR 6,8K % .,25W FC TCeed00/¢700 1 01121 | . CB8e828
{ a3ege R . 068341035 |1 ;| REBISTOR 10K $X',25W FC T(9e800/4700 01121 | c8y038° - - - o
1. A13R1% o 1 0683e3918 |0 4 | RESISTOR'X90. Sx ,25W FC TCRat0tv/4600 . | of3R1 | CB3I9NS Dy ks
AL3R20 B 068301215 |9 1 | REBISTOR 120 Sx 254 FC TCwedoos+600 - vitdt | cBiarS o -
A13R21 . ooes-qoss 14]. - 1 sresisvor g0k sx 254 FC t:--aoozovoq : 01121 | -¢B103S
- A13R22, - - 106832015 |9l . 1| RESISTOR .200 SX ,25W FC TCeed0074600 ..} 01124 .| -.CB201S’
A13R33 ¢ " 068303325 | & 1| RESISTOR 3,3K S¥., 25 FC- vc--noo/ovoo'z' 01121 | ‘ca3sas-
A13p2e - 0683+5125, 1.8 + | REsIsTOR 5.1k S5 .28w FC YCseagos+7o0 - | ot121 | cBS12s-
A13R2S o ooax-sszs B .| ResysYOR 6.8k s3 ,25% FC TCt-uonl¢7oo_" 01121 | cBedas
msrze - | osesessas 7] c | redrstor sisk sx.asw £ rcweaspseroo” . | o112e | ceesas:”
- A13R2Y 06831038 | t RESISTOR 10K SX ,25W FL TCwelgd/4700 - 01121 | -£81038
A13R28 : 06831035 | 1 . RESISTOR 10K 5%.,25W FC 1C8=400/4700 o121 | ¢B1038 . ]
413829 06831315 * |0l 1| RESISTOR 130 5% ,25W FC TCa=80074600 o1y | cams - O
A13R30 : 06838115 | 8] ~o.| RESISTOR S10 Sx [2%W fc 1CRad00/4600 - oi121 | €8s118° . :
A{3RYY : - 0683+3315 {4 t- | resisror s30 Sy ,250 FC Tcwesoniesne - | o11z1 | cessis . -
Ca1sR32. o - | cesseio2s 9 " | RESISTOR 1K S% ,28W FC TC=400/4600 01121 | catoas R |
< A13A33 ¢ ]’ 0683e5115 | & : RESISTOR S10 5% 35 FC TCu=t00/+600 - °, | 0142¢ | C8S115 - R
AI3R34 ,oos:-sans “1e : RESISTOR 510 5% 25W FC TCE=800/4600 61121 | €8s113 .
A131P4 | “1251e0600 {o] & CONNECTORe8GL . CONY PIN 1;14eMNaBSCagz 80- | 28480 125120600 . -
Aq3tP2 ; 7 12510600 |0 -} CONNECTORSGL CONT PIN 1.i4<MMeBSCe8Z S0 | 28480 | 12510600 .
A137P3 “ 12510600 |0 CONNECTORSGL CONT PIN {,14aMMaBSCa87 SQ 28480 129120600 ;
A13TPg ~| 1251=0600 {09 CONNECTOR=SGL CONT PIN f,1deMM<BSC-8Z 80 | 28480 .| 12510600 - -
a13Te8 . - ]- 12810800 |0 .| CONNECTOReSGL CONT PIN 1.12<MMaBSC.8Z 8 | 28480 '1zsz-oooo . S
621.




Model 5342A

Replaceabie Pans
Table 6-3 Replaceable Parts (Contmued)
Reference HP Part |c v"'Q’r Desc Mfr ]
: ] ri tlon Mfr Part Number
Desugnatlon Number {o} 9% P Code
AL3TPS "125!-0600 ol couuscton-sGL com Pm t ra-nn-ssc-sz 88 | “2Baso 1251-0600 T
A131P7 1251.0600 | 0 CONNECTOR=BGL CONT PIN §,14MMeBSC=5Z S@ | . 28480 | 128t=ge00
s137p8 12510600 | o] 5 CONNEC10R-86L €ONT PIN 1.1n-nn-asc-sz 8a | 28480.| 1251+0800
s - | dsgecosse |7l 27| iciewrr wos bEcy N .} eeuso | 1e20e0sduiil
AS3U2 1820.0633 - | 7} : IC CNTRMOS DECH: - ’ 28480t 1820%0634 -
A13U3 1820=1599 [ 4 - 21 IC-INV TTL LS MEX I=INP 01295 | 8NTBLBOAN
Ar3va 1B2oe1132 [ 81 1| IE FF TTL L8 DwTYPE PosoeocE-tn;s c 01298~ SNTaLSTAN
A13uUs ‘1820-1238. | 9 ‘& | TCMUXR/DATA-BELYTL LS alTOs1alINE: BUAL 01295 | N7gLS253N ©
Ay3Up 18203238 | of |16 MuXR/DATASSEL TTL LS 4=70-1-LINE DUAL 01295 ] snpoLsasIN .
Af3U7 1820-1199 |t} | ICINV TTE LSMEX. 1eINP. 01295 1. SNTALSOAN. A
A13Us 1820=1197 | 81 - 1| YCTGATE TTL US NAND ‘GUAD 26INB- : 01298 | .SNTULSOON:
A13U9 1820=1238 | 9 1€ MUXR/DATASSEL TTL LS 4aT0-faLINE DUAL | - 0129% 8N741L8253N
.l__lSUlo 18207238 9 1€ MUXR/DAYA-SEL L L8 a.ro-l.uni DUAL 012?5 i 8N74L325!N
TTALsugE o 182005980 | 28" 3 | 1CGATE €EL ORoNDR 3-fNe® - 9u733 | f.uc;pz:zr
A13Us2 182051225 [ 4} - 2 | ICFF ECL DeM/8 BUAL - 04713 ‘| MC10231P -
A13U13, 18201251 | s} 8 | 1CTENTR TTL L8-DECD ASYNCHRO v "01295. 7 sN7aLBL9eN:
*13Ut8 1820%1251 6l IC CNTR TTL LY DECD ASYNCHRD . 08295.F. SN7T4US196N,
AEBULS - f820-1052. | 5] v 1CXLTR ECLATTL ECL*TQ-IYL QUAD’ z-:ﬂra‘» 04713 | MCio125¢
A3use - ‘1820m1228 | o} : IC-FF ECL.DeM/8 DUAL- .. - o ‘ - 08713 L MCio2s1p
At3UL? ua\o-xass- bt -] 1eiewTRoTIL L DECD: Asrucnno R 01295 .1 SNYaLsioeN. . .
Af3UgS 192001251 | & © o} ICENTR TTL LS DECO ASYNCHRO L 01295 | .° SN74LBLIEN iAf
e o G - ‘A “nzsceLLausoua Psnfs .
$000-9043 sl 1] emmic,. BOARD EXTRACTOR T . 28480 sooo-eoa; c
3 1 extnucvon, ORANGE Lo o '28080 sonooabsz

Soav-pes2

e

BT

; See mtrodnctlon to ﬂns secguon fe;prdenn 1 nft)
*Indlcates factory selected value -




- Model 53424
‘Replaceable Parts

’ T‘ab"ieVG'-’:‘i'. 'Réplac_e'a.[)lé f’?ns (Continued)

| HP Part’ cQ N S S Daserintion’ - AN M | e S o
I - €] T+ = Deseription T s = MfrPart Nambe :
DeS|gnat|on | Number |O Jty escrip o - | Code | . v
" a4 053a2-600i4 | 1 ! yaoc:sson ASSEMBLY (SERTES 1aao; L aeéeo 053d2+60018 E -
Ag4ce L 01603879 | 71| - 13 | capacarorerxo joyur se20x soovoc ceR Coteom3pzy T . ol
K1ac2- . | oisoeyere -]y ] CAPACITORSFXD _9fUF s=20x% 100VDC CER 01603879 RN SR
Alacs - . - 10360+3879 |7 * CAPACTTOR=FXD Z01UF +=20% -100vVDC CER . 0160=3879 N -
Aata 01603879 ({1 ] CAPACITORWFXDj810F +=20% 100¥0C CER 016043479 o 2 :
Atacs . | otBesatoe. [#] - 2 | cApAcITaR=FxO eou!o-zox svoC T4 15006062060682
Caace. 0 | oerseesere | 1] " CAPACIYORSFXD i0iuF £-20% 100VDC CER ‘b160-3879 -
Atacy” 016043879 | 7 CAPACITOR=F XD +=20% 100VDC CER 01603879 .
A1ace 01603879 . 1 ¥} - LAPACITORFXD " +e20% .300¥DC CER ~0360+3879
ALUEe 016043879 1 7] <2 - ] .caPACITOReFXD +420%.100VDC CER '0160+3879
JAtagie” o ] oten=3879 [ 7} :CAPACITOR=FXD. #5201 100VDC CER - | 26480 | 016043879
Ajatan ‘0160-3879 | 7 CAPACITOR<FXD +s20% 100v0C CER . | 20460 | 01403879 -
1 araci2 01603879 {7 CAPACITORSFXD +220% 100¥DC CER 28480 | o160.3879
_A14C13 . 016023879 | 7] . | CAPACITOR-FXD ,04UF-+~20% 100¥OC CER - |- 28480 | ‘0160+3879 - o - )
- ALGE18 Cf aves2743 1 2] 16| CAPACITORSEXD N3P 4=10% 200VDCLER: 28480’} ‘g160e270% : Do
Aratss : oteo=27a3 | 2] - | CAPACITOR=FXD 33PF.+=10¥ 200VDC CER 28380’ ‘0160-2143 : . .
“atacss -] oteoearas |2 CAPACITOR=FXD 33PF +-10% 200v0C.CER - - | 20480 | 014 :
‘A1ac20 - 0160+3879 - { 7] : - | CAPACTTOR=FXD “;D1UF +520% ‘100VDC CER = 26480, ‘o;eo-savf‘ , o R
. 1 016003651 . | 3 2 |* CAPACITORYEXD €8PF +=10% 200VDE. CER . | 20480 | ‘o1é0-3651 B
moo-n:oa 9 © | CAPACITOR«FXD ‘6OUF+<20% 6VOC A -~ - ] 'se289 ,l‘sooeooxoooeaa . :
, 3 (CAPACITGRSFXD ‘68PF +=10% 200VDC cza o] 284so | ‘a160e3651
otsoezra3, | 2 CAPACTIORSFXD “33PF . +-1ox aoovnc cer - ' 4
e NOT- ASSIGNED
01603878 ] 6 2 CAPACITORSF XD - mooPF 1»020! toovnc CER
0160-0571 | 0 1 | CAPACITOR-FXD ST0PF +e203 100YOC CER
14 0160-3878- 1 6 -1 cA9Aernn-rxo 1900PF +220% 100VDC CER
© ALACRY 1901-0040 | 1 3 | DIODE-SWITCHING 3oy SoMa 288 0Ou3s i901-0040 :
Ar4ce2 1901=0060 | 1 DIODE-SWITCHING 30V SoMA 28§ D0-3% 190120040
Ail:ﬂ; ) - - | 19010040 1 oxooz.suucnxuc 30V SOMA 2N§ DOe3S ; 28480 1901-0040
AtaLy 9100+1788, 1| choxeanibe Bano zuaxseag owma 1so wnz | o2ite | vkzo0 zo/aa
’vlilcs : 185040570 " 1| TRaNsIaTOR NN 81 Pousoouu FTR12SMHZ 28480 | 1838-0574
CAgaRY ‘ 0698=5426 - o | RESISTOR 10K 10% ,125W CC Tcwe3Sosens? | oi2y | s8jo31
AJaRY . 16100058, 2 | NETWORK.RES 9-PINISIP ,{S.PINGSPCG - 28080 | 1100085
AL4RS 06987027 1 | RESISTOR 10M 10X 1254 £C TCewbb6/41567 ot121 | 881061
Al4Rs . 18100164 - 1 NETWORKSRES 9ePINeSIP ,15-PINSPCG 28480 1810%0164
- A14RS, e 06985420 . RESIBTOR 10K !oz <1250 .CC yc--;soneS’l z [2EL31 BB1031
AtaRe "] . 1810e0085 - | NETWORKGRES 9-PINJSIP (iS5PINeSPCE . 28480 181020055
AfaRT 069845999 a | .BESISTOR 4,7K 6% ,125w CC TCE=350/4857 o121 | B8Bates ,
Ajaps 06985999 .. RESISTOR 4,7K Sx.5125W CC TCx350/4857 01321 884725, . -
1489 o] oerserpzr. . 5. RESI8TOR 1K 10% ,125W CC 1Ce~-330se800 - | o1121 | eeje21 7. - N .
AYaR10 06751021 . REJISTOR 1K 10X ,125W €C TCe=330/4800 01124 881021 . : e )
Agaryy : 069848999 REBISTOR 4,7K Sx 125K CC TCH+380/4887 ot121 | 8saras - , :
AaR12 | 069848127 - 2 RESISTOR 22 Sx ,125W CC TC®=270/¢540 . 01521 8682208 > S I SRS
- A1aR13 . 067521021 " : "RESIBTOR 1K 10% ,4254 € TCwa330/4800 - ogf2t | -@8t02¢ . . o :
Marie 7| pedsee283’ 2 | ‘Re€ataror 10 Sa. 125w €C 7CEe120/4400 oita1 | 8ero00s
Aapes 06988426 || REsISTOR 10K 1o% (125w CC TCae3S0+887 | oif71 | esio31 - ‘
4 ararge ' 069808127 ~ | meszsror 22'sx 525w cc vews2r0s4sa0 - | or217] sezzes - SR SR
o MAR1Y 067501021 . |..RESISTOR k- 10%” ;125K £C Tcae33040800 ¢ | 01131 | essoai - St S
At4R18 ’ 069826283 RESISTOR 10 SX 125K CC TCw»12049a00 . | O01{21 | 881005 . i R
ALaR19 | 0698=5999 RESISTOR 4,7K SX 125K CC TCw~350/4857 | o1121 | esaras .
A14R20. " 069845226 . | RESISTOR 10K 10% .128W CC TCoa3S0/eBS7. | of12t | 884031 - - v
ARt osoe.sxa:'* >t | sksteron o % .125w cc rcoysosensy | orias | esa0es T T oo Y

ONMoo® © oooqo:om'no O ,LUANGN WACNR SEUNN WNERW U o

A16R22: NOT ASSIGNED b .
A14R23 . 069845567 1 | ResisTOR 120 Sx 1294 CC TCwe330se800 . | o1121 | ser2is . - ;

- ‘IQRZQ t ) 0675-1021‘; i ‘Q~RE3[370R lK xox .l!s“ CC TC"SSO/OSOON - 0!121 Bﬁlozlv . .

1 oasasr - - 0 ] siotetsse “ls| 1 || swptewess Botheks pressiipe-assy sia ¢ -| 28480, | siotessss -
1482 , 3101=1841 . 1| WITCHesL 4v1aeNS DIP-sLIDE-ASSY i1a . | 28480 | 3i01-iear’
Agarey ) 12510600 + s | - CONNECTOR=881, CoNT PIN. 14 t4eunesc-87 80' | 208480,1 128150600, - )
ALaree - 12510600 - | :CONNECTOR«3GL CONT PIN 1.14=MMeBSC8Z §0°| 28480 125120600 <
A10TPS ‘ 125120600 . - CONNECTORSGL CONT PIN 1,14«MMaBSC=8Z 80 | 28480 | 12810800 o
Al14TPg . 125§«0600 CONNECTOR®8GL CONT PIN }.lﬂ-“ﬂ'ﬂ’C'!l 80 28480 125120600 . ’ .
4147p% A ;z;i-osoo CONNECTOR=SGL CONT PIN. 1.14=MM-BSC-8Z 83 | 28480 { 12510600 :
Atares - | 125ie0s00- - | CONNECTORw8GL CONT PIN 1,14=MMeBSCo8Z 80 | 264B0 | 12510600 ‘
_Agauy ' 18180698 1+ | tcrommos 2k x 8 | 2susa | 181800698 R .
_A1402 v 1820-108t - 2 AC DﬁVﬁ 7L BUS ORVR QUAD l—iNP - 18324 - 'N8T268 [ ., L R
YT S 18201081 - : -1 IC DRVR ‘TTL BUS DRVR QUAD_ 1-INP . o] 18324 | weraew . . ol i N
At4ua. 1015O0697 1 ' _ 28480 18180697 -
2

ALqus 18201197 IC GATE TTL L8 NAND QUAD Z'INP : ’01295' - SN74L8QON

[N . S .
N S L N Ly

. " . See'introduction to.this séction for ordermg mformatlon ‘ L S
. ,*Indxcates factory selected valueé - ; : e . T




Model 5342A

'Répla.‘ceabjev‘Parts,, :

Table 6-3 Replaceable Parts (Contmued)

Reference.

Mﬁi

i "’Vd‘ De |
sreee - Scri tlon . Mfr Part Number
Designation "} Number Df. ty p C.oc!e. -
A19U6 lﬂ.zo-nw 6 o1 Ic SATE m. Ls NOR muo Z-INP - 01295 aNNLsozN v e
Atau7 tsje=0706 | 9| ° 1 } .IC ROM MDs 3 g 20480 | 1818e0706 ¢ -0
A14U8 182021255 . | 0 1] I ey TS n!x :.m : 01295 | . SNTG36N . e
Ayaue . 1e20e1202 | 7). 1 | 1€ GATE TTL LS NAND TRL :-m 01298 | SN74LS31ON
At4uto 182001185 | 1} 31 IC.INVTTE LS HEX 1sINP. L “ 01295 | SNTALBDN - e
Kiaugy . : *g' Clshr w16 sewmirratRIs m. A8 NAND auw z.mp 01295} ,auuLsuzn T 2
Atlig12 - 184820135 | & 1] 1€ NMOS 1K RAM QTAT '360eNS 358" - .. 08753} MCMeBAIOL L
ALOG3 18201208 .1 3., t ]| XC GATE TIL LS OR QUAD 2=INP - o 01298 | anvaLs3aN -
B16U1B 182021240 | 3} . 2| FC DCOR TTL 8 3=TO=BsLINE 3eINP - 01295 | SNYUBI3EN
At4urs 1820-1199 R 3 TN £ INV 77& L8 HEX 1‘INF . 01298 !N'HILSOUN .
b - N 25 o : o, . .
Kyauye 1820e1368 |6} T 2 DRVE Y7L BUs DRV HEX- feINP 01295 | sNY43eeN -
ALaury 1820e107% | 9fs 0 4 DCOR TTL 8 2=TOets(INE DUAL a-mp 01295 | "SNT4813ON
ALougs ‘1820«1368 | o} . DRYR TTL BUS DRVR. HEX f=INP 01295 | sNT43e6N .
AL4y19 1820-11t2 | 8 1 ¢ FF TTL LS DeTYPE. Pos-snse-rnm 01298 | sn7aLs?eN - :
-At4u2e ‘28201240 | 3. S .DEDR m. § 3= 3 NP R otzvs 8 L S
LR “iszoeiass | 3[ 0 i | i¢ wiceree NMog BsBI eatrst| N
Ayaua2 18201197 " | 9}- GATE TTL LS. NAND cuAD 2-1Np 01295 mu;eoou : -
£18023 1820-1808 | 5 1 . DRVR CLOCK DRVR - ; o871 { MPgesa2 )
At8U24 18201199 1 INV TTL LS HEX- 1=INP . X 01295 SNanotm CT
“1200-0852. |4 © 1 | sockereic so-Cont DIPesLOR ) 28480 | 120000882 |
Soc0=9083 | 6] . 1 | PINIP,C, BOARD EXTRACTOR : 28480 | So00ws0a3 . °
Sos0e6852 " 3| 1 ;xmncmn, JORMNGE 28480 | SO40es8S2 -
15 tsee TABLE 63, omon‘m,ﬂ -
Ate . B (SEE TABLE'6-5, OPTION 002) OR - o .
! - TABLE 66, OPTION e AR ¥
> S‘
P
) '
. L
o : ' a 2
? 5» < .

See mtroductlon to thls sechon for ordermg mfor:matxon

*Indlcabes factory selected value -




Model 5342A
Replaceable Parts

!

C . L ,‘__J

erence. . Mfr Part Nu
Designation N
At? -05342-60017 4} 1 TIMING GENERATOR (SERIES 1720) 28480 ossaz-soozv
A7Cy ] 0160e3879 . { CAPACITOR=FXD ,01UF +«20X% 100VDC -CER 28430 olso-3e79
AL - 016043879 | CAPACITOR=FXD ,01UF .#420% 100VOL CER 28480 016023879
ALJey s CAPACITORFXD ,01UF #=20%100VOC CER 28480 0160=387¢
. A17c8  CAPACITORSFXD ;,01UF -¢#20% 100VOC CER 28480 | .0160+3879
A117cs CAPACITORSFX0 ,01UF- 420X 100VYDL CER 28480 01603879 >
A17CH CAPACITOR=FXD ,01UF ¢s20% 100VDC -CER 28480 0160=3879
Ag7CY - ¢ CAPACITORFXD _ofUF- & 100V0C: CER 28480 01603879 - -
AL768 CAPACITORFXD ,014if 100VDC CER 28480 0160+3879
A17C9 Do CAPACITORSFXD ' 01UF 100V0C CER 48 0416023879
M0 L CAPACIYDR-FXD'.OlﬂF -:oovbc : 8
AMTC1Y 016 2R . CAPACITORCFXD WOIUF #e20X f00vDe 1603 .
A17€12 0160«3879 -} 1] CAPACITORSFXD ,01UF;#=20X% 100VDC CER 8 0160-3879
AL7C13 0160=3879 71 CAPACTTOR=FXD ,01UF 4#e20% 100VOC CER 28480 0150-3879 -
A17C18 016043879 | 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879 o
A17C18 '0166-3519 q2 . CAPACITOR=FXD ,o01uF «-zo:,:poVDC‘;en o:eo-sevv
A1TC186 0180-0291 6E | ctv;ezroa.rxn AUFes10% 35VDC TA 130011 ;sAa ;
A17C17 016003879 ' 7] |- CAPACITOR=FXD ,DIUF +=20X 100YDC CER oteo;ﬂ&?
a17€s8 0180=0106 ‘{9 3 CAPACITORSFXD 6O0UF+=20% 6VDC TA' . 150060 inooasa
YR TUR - 0160-3879 {7 : cﬁP&tJTORoFlD SO1UF $220% 100VDC CER | 3879
ALTCRY 1902-3102 dof . 1 nxoos-zua 12,19 5% 00.7 PO=, o xc:¢ a6ux 3
A:701 1asa-osao el ,raauszsron NPN 8T .DARL PDa3yoNH 3P36740
Af782 185320036 | 2 11 rnausxnvoa PNP._ ST PON310MN. FTaaghMuz 185320036 .
ATRy 1 2 RESISTUR 10K SX .asw FC 7c--400/97oo €B1038
- ATIR2 8 1 RESISTOR 200 SX .i29W CC TCme330/4800 BB201S
A1TR3 06985426 {3 5 RESISTOR 10K 103 125w CC 7Cs=350/4857 881031
A17Rq 069825426 -1 3 RESISTOR 10K to0% .1asu CC TCBe350/4857 881034
ALTRS 0698+5426 | 3 RESISTOR 10K 10X 125w CC 7c--sso/+ss1 BB103¢
MTRe v, 069828426 | 3 . Risxgxok 10K 10X ,125W £C TCwa3S074857 . ssnon ;
ALTRY 0675e1021 3| 8] i3 | RESISTOR 1K 10X ,125n CC TC®»33074800 1121 881021 :
ALTR8 067%«1021 & : RESISTOR 1K 10X ,125W £C TCee330/4800 0tt24 8810234
ALTRO 0698<7102 .| 6 ‘g -] RESISTOR S, 1K Sy ,125W CC TCuw350/4857 o1t2f 885125
ALTR10 069825181 | 7 7 RESBISTOR 3,6K Sx .125W CC TCa35074857 01121 883625
ALTR11 - 06987102 [} , RESISTOR 5,1K Sy ;1254 CC TCI-3i§19357 01121 ‘B85128 .
ALTRL2 .0698.8866 ) 2] - 4 RESISTOR 204K $% ,{25W CC TC=350/¢857 0it2t BB2428 -
A17R13 06982102 6] RESISTOR $,1K 5% ,125W CC TCe«350/4857 oy121 BE512S
ALTR14 0698.5181 1% : RESTSTOR 3.6K 8% 125N CC TCu=350/4857. 01121 | -BB363S:
ALTR{S: 069845566 2] . RESISTOR 2,4K SX -, 135W CC TCua350/+887 01121 882428
AtTR16 0698-8426 3 RESISTOR 10K 30X 125N CC TC8=350/485%7 01121 B8B103)Y |
. ALTRiY " 06988181 7 RESISTOR 3,6K 5% ,125W CC TCw~350/+857 o152t 883628
ALTR18 . . 06988546 i RESISTOR 2,4K Sx 125N CC TC®=350/+8%7 o112 882428
ALTR19 0698-7097 | 8 1 RESISTOR M 5% 1250 CC- TCU=600/+1137 o112y | 881058
A1TR20 | oe98.899a o).y RESISTOR 6,8K SX 125w CC Tc--3501¢851 01121 80682 .
ALT821 06751021 8] - " RESTSTOR {K 10% .1asw cC 1c--3301¢soo o1f24 881024
ALTR22 06988999 s{" 2 REBISTOR 4,7K 8% ,125W CC TC=350/4857 o1t2t 884728
A1TR23 069825999 5 RESISTOR 4,7K Sy L125K CC TCwa360/4857 01121 884728
ALTR24 06831035 1y - RESISTOR 10K SX 250 FC TCm«400/¢700 . 01421 81038
ALTR2S - 06988566 | 2 ’ REBISTOR 2,4K SX (125W CC TC8=350/4857 01121 Bszazs~
AgTR26 .. £ 0698.8181 17 ‘RESTSTOR 3,6K 8% ,135W CC- TCRa350/4857 o1l 883628
ArTR2Y - 0698«7102 | #: ,_ﬁeaxgma SeIK sx mw cc Tc--ssonesr 01&2! BBS!ZS
AL7TPY - 1251%0600 o] 1 ] “connecToR-86L CONT’ P!N fo1aoMHeBIC82 $Q zaaeo 1251-0590,
A7TP2 12510600 0 L . CONNECTOR=8GL CONY FIN 1,14eMMaBSCa82 80 | 28480 | 125140600
AL7TPS - 1251=0600 Q CONNECTOR=SGL CONT - PIN 1,14eMMaBSC82 SG 28480 1251=0600
ATTPY 12510600 0 CONNECTOR®SGL CONT PIN 1,14«MMeBIC=ST .50 284380 125120600 : . R .
A1771PS 125120600 0 'connzcxon-scL CoNT PIN 1,10=4M c-sz 8Q 28489 ,xzsxoosoo . N .o
ALTTPG ‘1251=0600. . J 0§ - -, counsctoa-scL'coux P!N 1, 1a-un-asg-az 80 | 2a48¢ :251-0500
I 125%1«0600- f 0] ' " | . CONNECTOR=8GL CONT FIN 1.14-MM-B!c-az 89 28480 125100600 -
A17TPS 12510600 o] CONNECTOR=8GL CONY PIN 1.14%MMeBSC=82 90 28480 1251%0600 - ) B
ALTTPY - - 12510600 -] 0} CONNECTOR=SGL CONY PIN 1,14=MMeBSCe87 SO 28480 125120600 ' B v
AM7TPI0 . . 1281«0600 | O CONNECTOR®SGL CONT PIN 1,14-MMeBSC=S8Z 3G 28400 12580600 . -
A17Ug . 1820-1430 | 3 C2 1€ CNTR TYL L8 BIN SYNCHRO POSeEDGE=TRIG 01298 SNT74LB1OIN |
AqTUZ - <. 1820+1430° | 33"~ | ICTCNIR ITL LS BIN.SYNCHRO POSeEDGEwTRIG 0129% SNT4LB164N
AgTU3 1820=1197 | 9 . &7 '1C GATE YTL LS .NAND QUAD 2eINP- ’ 01298 SNTULBOON
AfTU4 1820-1433 |6} - '3 IC SHESRGTR TTL LS7Re8 SERIAL=IN PRL=OUT | 01295 SNT4LS16AN
Agtus 182041433 6] IC SHF=RGTR TTL LS Re8 SERIALeIN PRLeOUT | 0129% 8N7aL816aN
A17Ub 18201211 8 1 IC GATE TTL LS EXCLeOR QUAD 2-INP 01293 SN74L 886N
ALTu? 1820#1433 6 1C gHF=RGTYR TTL L8 Res SERIALWIN FRL-OUT 01298 SNTOLg1EAN
AL7U8 ’ 1820=1197 9 , 1C GATE TTL LS NAND QUAD 2eINP 01295 .| 8NT4LBQON
AfTU9 - 1830e1112 8 2 | IC FF.TTL LS DaTYPE POSEEDGE=TRIG 01298 SNT4LSTAN -
A17U50 1820«1202 | 7] - 1 | IC GATE TTL L8 NAND TPL -3<INP - .. 01295} SNT4LSSON
. . o . . )

See mtroduc Aon to thls segtlon for ordermg mformatxon . -
. *Indicates factory selected value . A B 6—2-5:




ModelS342A ' I : : B ERE
placeabfe Parts. ~ : o L

_ Table 6-3 Replaceable Parts (Contmued)
Reference L HP Part c Descnptlon . Mfr,
Desngnatlon { Number o} B Code
CAPTULL. - ,-‘ntazo-:ue i 1 f Tie ch m. L8 DECD Amcuaq TV L1298 | awnuzocu ‘;
A1rus2 F iszesizer | ol 1€ GATE TYL LS NAND GUAD  29INP i ' | “n1298 | ; 8N74LSOON -
ALTUs3 - I sseoe1197 | o 1€ GATE'ITL L8 NAND. DUAD 2=INP 01295 | 8NyaL800N
AyTULE 182001597 | 9 1€ GATE TTL LS NAND QUAD 2¢INP 01295 | _SNTOLS0ON | .
ALTUIS - | 1e2oe1152 | 8] IC FF TR L8 ﬁ-rvps POS-EOGEFTRIG . 01298 | - snyaus?aN . - o .
aruge o) ciseoenise | of<: v |- 1c cvrr mos R 50088 | “MKB009P
Arrusy - - 1820w(225 1 SR ¢ IC FF ECL DeM/8 DUM. i U T 04713 MC10231P°
AL TULS . 1820812%4 (] B 1 1€ BFR TYL NONeIRV HEX 1-1“?" N 27018 DMBO9ISN _ -
S KT 182001196 | 8 g | IC FF TTL L8 D=TYPE POS=EDGETRIG, COM 01295 | anTaL8ITON
A1TU20 182001285 sl of7. 1 | ICINV-TTL MEX feINP T A 01295 | GN74368N .. o
Soa e s N EENT TN E S aw e i
' ; . ity Mlscstuusws Pma o , - )
00049643 | 6] 2 | ‘PINIP.C, BOARD EXTRACTOR o 28080 | (500009043 |
- 50408852 | 3} 2 Exnucron, oRANGE T o & 28480 | 5060-685%
1 ' )
F N . N [
N . b N 2. kd - ;
) -
? ’ be E
- o . a
HN K
i
3 : : i . &0 .
0,.
‘ - Seeintroductlontothw
*Indlcates factory’ seIec




hd()deﬂ 5342/\
Replaceab[e Parts

5040-9!52 .

ek et

“Mir Part Numbe
Des1gnat|on SR P
A18 053a2+-60018] s| -~ 11 TIME BASE BUFFER ASSEMBLY (SERIES 1720) 28480 |- 05342-60018
s8¢ 018040106 ] 9 cnacnﬂa-ixnseouh-zoz G¥DC-TA . 1500606X000682
A18C2 916003879 ‘{7 CAPACTTORSEXD  [01UF (#2201 "100¥DC LER -9160=3879
Afacs 016043879 1 ¥ caenc:rua,sxns 201 100¥0C ‘CER . 01603879
Ar8ca 0180=q106 ] 9] ; o g B “150D606X000682
-A186% 01603829 | 7 .otur 420% “$00VD cea 01603879
Afogs 016043879 | 7 ) ;,oxur 45205 7100VDC 'CER 916053679
Ate€y - ‘01603879 |7 . CAPAC 7304UF [ #420% "10OVDC-EER ~0160=3879
A18Cs - 016038 b CAPACITORSFXD 01UF “4+20% 100vOC CER 0160=3879 °
AY8CY . . 0180w3714 | 7} - 2| CAPACITORSFXD ‘330UFsw10% 6VOC TR - ‘150D337X900632
“A18C10 : 01603829 1.7} “J01UF +=20% 100VDC CER 01603879
A18C11 016003879 < | ¥ 016053879
Agaty2 03603879 =17 “0160~3879
818" - 0180-1114 ? : 1500337X900682 »
1901 o 2 010080 | :
:Oos-ooao 11 : 193120040
91a0e0170 1:4]. 3 I
RO .
s
178 4 2 @
0698.8181 | 7 I ; L
0698.8178 - | 2 : K Sx ;125W CC TCW<3Sg/4857"
069845181 1 7 ; Vi3 6K 5% (1250 CC TC8+350/4887 -
0698+3113 . ] 1 i 5% L1258 CC rc-azvo/¢sao v
069845181 | 7
12510600 - | 0 R V1,
1820-0693 1 8] i ]| 1c 8 D=TYPE POS=EDGESTRI .
1420-1251 v 1 ¢ 2] IC CNTRUTTLLS DECD ASYNCHRD 01295 | BN74L8196N
1820=1251 .| 6 . ICENTR TTL LS DECD ASYNCHRO : 01395] - .aN7aLS 196N
-1820-1074 " | 1 1 | IC DRVR TTL NOR QUAD 2«INP -~ : 01295, | -sN7a1aeN
1820-1056 :{ 9} 1] 1C SCHMITTZTRIG TTL NAND nuao 2-1NP Pl ootaes sn7a132N
: . A18 NISCELLANEOUS PAﬁYS ‘ .
5000-9003 _ l.6f ;PIN|? € BOARD EXTRACTOR . 28480 | :5000=9043 s
BBk EI?RACTQR. ORANGE - 504046852 . et

See mttoductlon to this section for o:dermg mformatlon
*Indicates factory selecbed value T




| _ . . ;
|~ Model 5342A e o o ,, f L T
| Replaceabie Parts ) LT e ' e .
' , Table 6-3. Replaceable Parts (Continued)
1 . - . . -~ N - - L - . - L. P - L - L i - >' ) ,." -
| Reference { HP Part lc} 5.0 “ Y Deserition. - - . I'MfE L Mg part Number & 1}
% U - E ¢ Deseription . E : .- Mfr.Part:Number . - :
" Desngnatlon ‘Number :[5} I o eseniplion. " | Code | ;- A
1 o - - - — o = -
) e © ] essezes0019 | 6F 1] PRimaRy #ow’e'n ASSEMBLY (SERZES 1720) . | ~ 28480 | 05342060019
i - A19Cy : : 0180e2802 |6 2 CAPACITOR-FxD,iHOHFQSB-QOX 2%00DC AL | se289: | 39D347F250HPG
. P omec2 L 01802802 {6 1| CAPACEIYOR=FXD 140uF+50=10% 250V0C AL 56289 | -39D1a7F250MPG -
S0 o asees L 0160=2216 | .4 t'] CAPACITORSFXD B20PF +-5% 300vBC:MICA 17 | 284Bo.| '¢teos221e - -
AL9cH - 1 01804£975 2 .2 CAPACITOR=FXD - UF+5010%-350¥DC AL a 86289  39D4OSF3SOEEL .
A19CS 0180-1575 | 2} . | CAPACITORSFXD:4UF450=10%’ 35ovDE AL . S6289 | 390D40SFISOEE
-+ AY9CH [N w-ateo-atoan“~é§ R cnpkcrtoa-rxn*bour¢-zox VDG PA o % | 6289 | - 1S0De0ex00peB2
A19C7. . © 018020106 | & © | CAPACITOReFXD eourv-zox evoe TA - 56289 15oboosxooooaz
A19CRE - 1906e0069 o4 1 ozone-ru stc» o1 28880 't’oo-oosv -
A19CR2 o o 1T199090843 | 6) ¢ oy DPTDvISOLLTORULED.PxSTR :rstsonl-MAx (| 28480 | 199020503
A19D81 “ . . c2100e0018 | 6f. . 2 | LAMPSGLOW A9ASC 90/58VDC 700UA T ! 00866 |~ AGR=C"
MDg2 . ¢ 218020018 [ o] . - | LAMP-GLOW A9A=C 90/58VDC-T00UA T=2+BULE; 00466 R
vl ) omsey 1 1esaeostr | 8} 2 | TRANSISTOR NPN 2Nu2g0 SF Towss Ponssu “1 o192 | -aNagep
p 1 Ai9e2 < -} tesaendsy 8] ; YRAN8!370R~NPN zN&zao 34 ro-as Po-ssn L 01928 28290 -
A9RY ; 068605085 | 9 ‘57| ReszsTOR 100K sX ,SW CC Tewosss2. .} etz | -EBross . -
A19R2 . - 0686w1088 | L. 1. | RESISTOR tM.Sx° 5K CC TCmoetooo . .- | -ori2y | EBFosS. . . .0
A19RS o 0686w1085 | 9f  RESISYOR 100K S%.,58 CC Tc-ooaez b o1gae | EBi0ds.: 5
A19RG : - | -oe8s=1005 | tf- .3} . RESISTOR ‘t0 SX-,5W GC-TCmgady2-" ‘ ot121: | EBjo08 e
A19RS 1 2100-05%2 ‘|3 1} Rssxaroa-rnua 50 10X C SIDE~ADJ 1-1RN i 26480 [ 2100-0852 - L
- 4 avoms . " 06833005 | 9] 1| ‘nestazor 36 51 250 FC 76200074500 otizs | cBsoos:
) _ A{9RY 0698a0021 | 2} t |~ RESISTOR 3,3 10X ,5W CC TCwoed§2 . - - . ot121 | €B3361-
A19R8 , 081350001 | 6 v'| RESISTOR tK 5% 3w Pw TC®Ges20- . ° 26480 | 0813.0001 _
~ MI9RY - 06B6er045 | 9 ‘RESISTOR: 100K 5%.,5% CC TC#0+882 . (%% 3) EB104S L
A9R10° - 06Bew1005 | i RESISTOR 10. 5% SW CC TCR0+d12 © | ont2s |- estoos - 5
P AL9R1Y - 068621005 | 1 RES!STOR xo 5% .Su CC TCRoeatR ’ ] oti2r | eBgoos
| A9RYE . “f - o839-0006 ' | S ‘2| THERMISTOR DISC 10-0MM TCee3 8%/€-0EG . | 28480 0839-0006
AtoRT2 08390006 - |5 THERMISTOR DISC 10e0HM rc:-s.ex)c-bsc “ 1 28480 oss”oooc
AL9RVY . 0837e0106 - |.2 ‘2| vARISTOR 150VRMS .o | aease’ | od3restns
CARVZ . 0837=0i0s 2| - . |' VARISTOR T50VRMS . SR 26480, | < 0837-0106
Atory 9100a3066 | 7 TRANSFORMER, POWER S 28480 | 910003066
| a2 91003066 | 7 TRANSFORMER, POWER . . . 28880 | 91003068
- A19TP4 " 125160600 - | 6} CONNECTOR=86L CONT PIN ‘1i14eMMB3Ce82 88 | 28480 | 1251e0600 -
A19TPS 12516600 o} CONNECTOR=SGL CONT PIN f,14eMNoB3C82Z S@ 28880. | -1251=0600 .
AL9TPE 125140600 ;| © CONNECTOR~36L. CONT PIN 1,14-MM-B3Co82 80 | 284807 | 1251-0600
. AL9TP? 1251=0600 . [ 0 CONNECTOR®SGL CONT PIN 1,10+MM=BSC=82 3G | 26480 | £251-0600
- A19TPB . 1251.0600 | O} CONNECTOR-SGL CONT PIN 1,14-MM-BOCu82Z 8G | 28480, [ 1251-000 .
; ’ . A19- MISCELLANEOUS PARTS , h ’
© 0380-0382 |9 - STANDOFFwRVTeON .:25-1N-Lc 632THD =, 00000. | ORDER BY o:acnxﬂrzon
12050085 - |8 HEAT SINK TOwb6=PKE -1 28480 1205-008%
16000486 |7 . BRACKET=RTANG ,3124LG X ,375=LG .xxz-wu 28480 | 1400-0486
1400-077¢ - | B CABLE TIE ,01-4-DIA ,19ND NYL . 28480 | 14000778
T120-1340 [ [} WARNING LABEL - . .| 2edse | 1120-1380
s006-9043 . | 8| PINIP,C. BOARD EXTRACTOR" : 0| asasei | socosdoas
- 5040w6852 - [ 3 . EXTRACTOR, ORANGE’ o 28480 | 504004852
05342200019 | 0 'SWIELD, PROTECTIVE . | 2ssger| 05342-00019
i - .
| ’ . G
: : ' , -

' e or : e Seemtroduetmntothxssectxonfotord
628 : o
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Model 5342A

Replaceable ,Pafts' ‘

Table 6-3 Replaceable Parts (Contmued)

‘Beference. HP Part lels ) Mfr - Mfr Part Nomb:
PRI e Qty‘ escr tion - fr Part Number.
Designation | Number [P} Y | . De iption Code} v, art dmber
A2t 05342460021 | 0 1 SWITCH DRIVE;ISSEMBLVJ{SER!ES”lBOGE“' 28480 | 0534260028 ° -
a21Cy - 01800229 | 7 4 CAPACITOR®FXD 33UF+m10X 10VDL-TA - $6289 | .1500336x90508R
s21e2 0180=0229 | 7} . CAPACITOR=FXD. 33UF+=10%. 1OVD . 56289 | 1500336x903082
a21c3 0180eh159 | 2| 2 | CAPACITORSEXD. 220UF+=20% 10VDC TA-. 56289 150D227x001082
a21ca . 01800159 2 . CAPACITOR=FXD 220UF +=20X- 10VDE TA. 56289 | §S0D227x001082
a21cs 01800229 . | 7| | GAPACITORSFXD..33UF+=10% 10VDC. Th: - 56289 | ‘1500336901082
! A21Cs - - 0160-02)0 1 e} 4} CAPACITORSEXD 3,3UF4e20¥. nsvoe TA - 56289 ;s»o&ssxoolsnz RX
A21ET 0180=0210 (13 CAPACITOR=EXD 3,3UF+=20% 15V0C TA - . 56289 1500335x001542 .
A21C8 ‘0180e0210 | 6f . - CAPACITOR=FXD 3,3UFe=30y 15VDC Tk 56289 150D335X005582 -

-~ A21C9 . 0180w0210 | 6 . CAPACITOR=EXD 3,3UF+e20% 15VDC TA, - 86289 'T. 150D335X0015A2
A21Cy0 b180~1746 - | S} 1§ CAPACITOR-FXD~ISBV'-10% 20¥0C: TA: 56289 | 15001S6x902082

A21C11- ;0180=170) | 2} 1 ] CAPAGITOR-EXD. &, 8UFsm20x. 6VDC. TA, 86289 »lSonQSXDOObA2¢ ..

A21C12 . 0180wp197 | B) 1 | CAPACITORSFXD 2,2uFs=10%: 20¥DC TA':, . 86289 | - §50D225x9020A2
A21C13 - 016080576 | 2 | CAPACITOR=FxD ,1uF +=20% SOVDC CER - 28489 0160=0576
_ A21C48  0180=0a9) i 5 1 ] CAPACITORSFXD 1QUF+w20% 25VDE TA.. 28480 01800491
A21C15. 0!80q2373 1 8Len 31 cnPAezroR-Fxb_se UF¥150=10%; ssvoc A 26ado- [ _R18052373 -
A21C16 6 “CAPALTTORSFXD saour»xso-:o: ssvoc A, 280B0 | otsowas?d
A21C37 L] i’ CAPACITOR=EXD i X SOVEL CER ] 016020576
A21C18 0160-357& 46 L 2 {,] . L60=3ATS.
A21C19 S 016020945 .} 21 1] carncxroa-rxp,, ) H160=0933%
az1c20 16 ‘1 eapaLrv : atao-a:r;
3 0 s
A21c21 14} - cnpn:xron-ixo .oiaF o-tog 200v0L : “ol60-0161 :
A21c22 oxao-ozzv 17k "APACITDR-FXD 33uF4+10% 10¥DC TA tSoDssbxvotoae
A21CRy . l902-a522 NYIE uua:oos-znn INS34gB &V s:~ro-sn IRw Uk - lﬂ;saog, e
AQ1CR2 1906+0096 7 " DIODE=FN BRDG 200V 2A" MDA202
A21CR3 1902«p522 | o] | DIODE=ZNR 1NS300B 6V SK.PONSW. IRWiyA NS3408:
A21CRa 1902+0604 | 3} DIODE«ZNR INS3638: 30v 5% PD'SW‘TtI+zOHV 1902=0644.
A21CRS xoox.ooao 1 DIDDE—BN!TCﬂING snv Sonn 2us roox-ooac
A21p8t el 1 28480 soaa-tbsa T i
A21Ly 19 1 28389 vxno-zarc~
A210y ‘ol 1 03508 DaaHS .
A2102 kel 1 .81 r-saunz 04713 MPSeUol - -
A2103 g 2 TRANSTSTOR NPN ST Pn-;sonu FTa300MHZ 04713 8P3 3614
A2104 43k 1 TRANSISTOR PNP: 8L PD-zu FTREOMHZ ¢ 28480 18530326
A210s - 2 15 VRANSISTO 0s3 28480 uss.”;o
A2106 © - B 1 03508 xasﬂzss -
A2107 - 1. 2 : 04713 MCT8L12ACP

. A2108 fap - 2. 2 - 04713 | METBLI2ACP S -

. Ag109 Tels. 2 TRANSISTOR NPN aI PDuxSomw FrsasoMwz™ + | oazi3:| - gps. z;; Soe
A2tot0 e} 2 TRANSISTOR PNP. SI. PDR300MW FI®200MMZ- | 07263 832248
A21011 8f _TRANSISTOR NPN 81 PDa3Spiw rrazsonnz‘ 0713 8P3 233
A21012: ‘Tal TRANSISTOR PNP ST POWSOOMW FT#200MHT 07263 832248 .

CoA21013 Ay TRANSISTOR NPN 81 PDa3soMA rr-soonnz g 8PS 3611

~ ARIRg ol 5 |, RESISTOR' '651 1% .;zsn F TERovaing cn.ua.vo.uinq,

A21R2. 8l i | RESISTOR 562 1Xx ,125W F .TCs0¢wt00 Cles/BeT0uSb2ReF

. A21R3 15 3 | RESIBTOR 215 1% 125N F . TCm04=}00 | 20536 Cdn1/Be10w215RuF

2 h2iRa o . [ nEspstoR e8s 1y Li2sw TCx09=100 2058¢ Clul/8uTOnoBiRaF -

i A2iRS } ol ) RESISTOR 68t 1%’ Th2sw F TCR04=100 20586 |' Cle)/8eTOwbBiReF -

- A21Re - 069843155}t S | RESISTOR 4,60K 1% .:zsn F TCR04100 26546 | CU=1/8eT0=ablieF .
A21RY . 0698.8808 ISl 1 } - RESISTOR 4K t% ,125W F TCm0ewe100" . 24546 Clel/BuT0ulootalr - - . '
A21R8 06983384 | $ RESISTOR 316 1% ,125W F TCBO+«100 . 26506 | T8e1/8eT0=316ReF

.. A21R9 081te1827 2| 2.} 'RESISTOR ,$ 10X 3W PW TC864=90. | 28480 - 00!:-5827 :

A21R10 . 0757=0439 ‘| o . RESISTOR 681 1% ,125W £ TCm0+=ion D 28586 | Céai/8eTOsbBiRsF . .

T OA21R1Y 069843155 1 RESISTOR 4,64K 1X 1258 F TCe0+=100 20546 CAei/BeT0edbliaF - ¥
A21R12 . 0811.1827 2 RESISTOR .1 10X 3N PW.TC#04=90.. 28480 | 001101827

.. A21R13 . 0757«0346. .p2 1 | RESISTOR 10 IX ,125W F FCNDe=100. 28546 | Clw1/8uY0eiORO=F

+ A2IRtQ 069823401 |8 - REBISYOR 215 1% ,12Sn F TCe04e100 24546 '] Cilal/B8sT0na1SRF
A21R1S 0698~3841 i8] RESISTOR 215 1X 1254 F TCR04+100 ;20886 Cle1/8eT0=215R-F
A21R16 0698n0082 7} -« 2 | 'RESISTOR 864 §x 1258 F. tc-o.-:oo < 29586 cc-;;s-!o-uoboof
AZIR(T | 2100e3i5¢ 17 © 1 ]° RESISTORTAMR 1K 10% C SIDE=ADJ 17=TRN : | o211t ). 43Pi02
a21R18 0757e0465 | & 3 RESISTOR 100K 1% 1250 F TCO4e100 20546 C8e1/BeT0m} 003

- A21R19. . 0698=0084 | 9 3 | 'RESIBTOR 2,15K 1% +125W F TCso+=100 24585 | C8=1/8+7022151»F

© A21R20 07570280 . ['3] 2 | RESISTOR 1K<1¥ +1258 F TCa0+=t0p 20586 CC-!/O-YU*!OOi'F
A21R21 06980082 T} | RESISTOR 968 °1X ,125W F1CR04=100 26566 ca-:/s.to-nsno.r

o A21R22 0757=p280 | 3} “RESISTOR 1K .1X 1250 F TCR04s100 - 20548 Clm) /830=1003wF - ' : 7
A21R23 . 0698+3155 " 4 RESISTOR 4,68K 1Y ,125W F TCEQw=100 24565 Clnl/BaTOedbUfel i
A21R24 06983155 |'g RESISTOR 4,68K 1X .1250 F TC#0+-100 245486 Cae1/BeT0ndtdior Y
A21R2S 07570865 16 RESISTOR 100K 1% E25W F TCs0+w100 20586 | Clel/Betet003eF

- A21R26 "0698.3150 | & 2 | RESISTOR 2,37k 1% ,125W F TCs0te100 ], 2usas Coei/BeT0ea3?iof . - - .}

: A21R27 21003213 | 7 "1 | _RESISTORSTRMR 1K 10% C TOP=ADJ 1=TRN Lo 28880 | 210003288 L . e omdl o oo o
T poR2iReE T T 0757404197 [ 0f T T | TRESISTOR 681 1X ,125W F TCe0+ei00 ‘ 2u846 COe1/B8et0ubBiReF * . .
- A2IR29 - : 069823150 . & "RESISIOR 2,37K 1X 1254 F TC®G+=100 * 20568 '} CUe1/8aTO0ua3YieF
© AZ2IR30 069840084 9 “RESISTOR 2,15K 1X ,125W F YCEO4=100 . 24846 COe1/87042151aF




w

Table 6-3: Replaceable Parts .(Continued)

“Model:5342A. .

Replaceable Parts

: Desc;iptib,n;

i
Code

o

QQQS-OOBG =8

RESISTOR 2,15K 1% 41250 F TCR04a100

c
T , 3546 | Ca<1/8-T0eIS1-F
A21R13 07570465 :} 6 RESISTOR 100K 1X ,125W F TC®0+4=100 24506 C4al/8aT0=1003=F
A21RY? 9698+3155 1 RESISTOR '4,64K 1% <125% F TCs0+=100 ‘24566 | Caei/8sT0edoaieF  ° »
A217P1 r'lzsﬂ-oooo o] v . CONNECTOR=3GL CONT. PIN: a~ﬂn-esc-az‘ se ] 28480 12510600 . .,
_A2iIPR < A ec 0] CONNECTOR=8GL CONT. P M<BSC=82 30 28480 zzsx-osoo
Aires T I CONNECTOR=SGL CONT PIN «BSC<9Z 84 28480 0600
a211P4 o) - couuscmn-ssu CONT ®IN BSC~8Z S8 | 28480
K21yt 161 21 1¢ or AP BeDIPep 27014 LMJO?N
8 23 R IC 0P AMP 3«DIPeP - . 27044 | LM3OIN .
11l 1. : 28489 aaze-osss
42 1 j 04298 .sessza.i A 1 -
1 4 2 | wear sine < 12080273
R sooe-nou ‘1 © 14, PINIR,C, BOARD. EXTRACNR sowcwas
) S040-6882 - ‘1 | EXTRACTOR, ORANGE ~ S0g40ep852
]
vv; 'f‘ ” = el . o .
Y . .
( »' - x B ) . . 9'.:

See mt,roductlon to this secﬁon for ordermg mfarmatxon A
*Indacates factory selecbed value e :
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Model 5342A
Replaceable Parts

Table 6-3 Replaceable Parts (Contlnued)

- Reference 'HP Part el D o Mfr E

- APy - Qty escn flOﬂ
Designation Number o] = P Code | -

] = N : Tl
] s ossuz.ooozé 4 t | - MOTHERBOARD ASSEMBLY (SERIES 17203 28480 | 05382060022
B BYTY Y 'l 1200m0785 | 5| 2 | sockererc 24#CONT. DIP DIP=8LDR - .- . | [ 28d80 | s200%0785 -
p22J2 - -] 1200-0785" | S - - " }. SOCKETeIC 24-CONT DIP DIP-SLOR “ | T2eus0-] 1200e0708 -
A22ty - 9100-3067 L8l .1 TRANSFOHMER POWER 7-‘ s 28480 91003067
1 azam ossaz-sotoz‘;e 1 | CABLE asSEMBLY, 1,0 MAG ' zenad,‘ 0534260102, )
- A22W2 05342e60121 | 1} - . ¢ | CABLE ABBEMBLY, LF MB - 28080’ | 05302e6012) -
. “Ag2wy: 05342-60403 | 9 .1 | caBLE AssEMBLY, TF INY 28480 | 05342-60103
1 a22ws 05342-60109] 8] t | | CABLE ASSEMBLY, MICRG .INT 284801 05342-60109
B22us 05302-60104 | 0 1 || CABLE ASBEMBLY, SHIELD . 28480 | * 05342=60104
i a22w6 | ossazesorizfo] i | “cABLE assEMBLy, -$HIELD, , * | 2ea80 | os3dzesdrsz -
’ A22w? 05342+60111 [ 91 - -4 | . CABLE ASSEMBLY, POWER - o 28480 | .0S34Zes01)y -
R KR 1 PISVI R CINCLUDES LINE snzrcn) DR e AR ROEEN
, “A22X83 L] tesieisae | 2 5 | ‘CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS 28080 | s251-1626 .
 A22XAY 12512036 ‘| 8} - ° CONNECTORSPC EDGE. 10«CONT/RON 2-ROWS 28480 § 12512036 - -

| A22XAS " 13512034 | 8 - CONNEETOR=PC EDGE 10=CONT/ROH 2-ROWS 28480 | 12612034,
AZ2xA6 12512034 8 TONNECTOR=PC EDGE 10=CONT/ROW 2»RONS . 28480.1 12512034 .
A22xAY _1251e1626 | 2 CONNECTOR-PC EDGE 12-CONT/RON 2-RoMS . | - 28480 | 1281e1626" -

S A22xAs . 1251-1626 |2 " 'CONNECTORPC EDGE 12-CONT/RON #aRONS +-| 28480 | 126te1626
A22XA9 1251e1626 . [2] < | CONNECYORwPC EDGE 12«CONT/HON 2nROWS 28980 | 12%51esb2e

A2BXAL0 12511365 6] - s CDNNECYON-Pc\EDS;*EZ'CDNTIRDH 2«RONS | 28480 | 12%1e136%. .
A22Ka11 123531626 :|2 - CONNECTOR<PC EDGE 12~CONT/ROW 2¢RQWS 28a8o | " 1251+1626
422x812 12511368 6 CONNECTORePC EDGE 22~CONT/ROW 2=ROWS - .28480 1251=136% .

- A223A13 125101365 | 6] [ CONNECTORSPC EDGE 22-CONT/ROW 2-ROHS ° | .28480 | 1283+365 =~ -
A22XA108 1251-2026. (8] - 6 | CONNECTOR=P{ EDGE 18=CONT/ROW 2ROWS. - . | 28480.} 1288-2026
A22%A108 1251=2026 | & : LONNECTOR=PC EDGE {8+CONT/ROR 2-ROWS 28480 | 128512026
A22XA3SA 1251-2026 .| 8 CONNECTOR=PC. EDGE '{8#CONT/RON. 2RONS 1264801 125152026
A22xXA158 1251-3026 | 8 CONNECTOR=PC. £DGE 18=CONT/RON 2«ROWS 28380 | taktezo2e ™
B22XA18 1251=2026 | 8 CONNECTOR=RC EDGE 18-CONT/ROM- 2RONG 28980 | 1em12026-
A22%A168 125102035 | 88 6 | CONNECTOR=PC EDGE 10eCONT/ROW 2~ROWS 28080 .1 1281.2034
A22xA17 1251.2026 | 8 " CONNECTORPC. EDGE 18eCONT/RON 2#ROWS 28480 | 1251s2020
A22XA18 128122034 | 8 CONNECTORePC EDGE 30-CONT/RON 2-RCAS 28480 | 12812034 .

h22XA19 (1251-2582 |1 't | CONNECTOR-PC EDGE 20-CONT/ROM 2.ROWS . |  28as0 | i2s1e2882.

* a22XA20 12511365 | & i " CONNECTORPC EDGE 22-CONT/RON 2.ROWS . | 28aso |- 125151368 ‘
A22xAZ} 12511365 <} & CONNECTORPC EDGE 22=CONT/ROM- 2oRONS 28480 L 125161365 ;.
A22xA28 Y251e2038 | 8 |CONNECTOR-PC EDGE  §0~CONT/RON 2-ROWS 28280 “1251s2033

9380-0383 8 -5} - STANDOFFuRVYON .lzs-lu.uc 5.savno 00000 |- ORDER 8Y Dsscnxr!:ou ’
1281-2205 || 5| 2 | - POLARTZING KEYsPC' EDGE CON 28480 | 1281=2208
Soao-0170 | 6 1| SUIDESPLUG=IN PC BOARD 28480 | - 5040=0170

AR 090-0aas . f 2| 1| power MODULE, .UNF ILTERED s 28480 | - o9qoiaaaé~

U a2e 0534160047 9 1 ¥ 10 mtz OSCILLATOR .ASSY (SERIES 180#) 25450 ossu-eooqr

A24Cy 0160=2143 | 6] .t |- CAPACITORSFXD 2060PF +80-20% yKVOC. csn ‘28480 | ‘016002143
A24c2 . 018020552 A4 1 CAPACITOReFXD zzeur¢-zox 10¥DC TA 28480 | 0186=0552

e 9100-2430 |7 1] SCOILMLD 230Uk 1ox onss .1soox srs;s.non 28480 | 91002030 - )
A28yy 0960=0394 1 1 CRYSTAL ; "zpioo.‘ 096020394,

Y ¥ -
r,_, 4 = wge
o . See mtroductxontoﬁus seetlon for ordermg i formatmn :

*Indlcates factory selected value




g ) Modél'5342A
: . Replaceable Parts.
_Referenoe, .. 3-HPPart |c}. o
Desugnatlon Number (P i
- 05342460025 ‘af 1 PREAMPLzrxzn AssENSLY (8ERIES 1804). 28480 |- essaz«soozs /
: 0330 | o} . a]-LapACITOR<FXD uFye203 SovDC TA . 56289 xisooinsuaosoaz :
g q 15 CAPACITORSFXD 01 +=20% 100yDC CER' 28480..] . 0160-3679 ;
~ 3] 5 7] CAPACITORFXD +<20% 100VDC ‘CER 28480 1 01603879
0160~3879 | 1] - - CAPACITOR=FXD ,01UF +420% 100VOC TER 28480 { 0160-3279
- oigoesnye vl CAPACITOR=FXD ,01UF. ¢+20% 100VDL CER ]| 28480 | o160-3879
016043879 | 7 | capacrrorerxo ,01uF +s20x soove cER’ 28480 | o0160-3879 X
‘0160-3679. {7 ; CAPACITORFXD +=20% 100VDC CER 28480 | - 01403479
0{603879 1.7 : CAPACITORSFXD | - #w20% 100V0C CER 28480 | 0180-3879
N n:an-savs Ay CAPACITORSFXD. (03YF #=20% 100v0OC CER | -28480 | - 0140+3879
Slab g caracxron.rxo 16PF ¥e5X '300VDC CER ‘04-%0 | 28480 0160-2263
124 i8] 4] capactrorev. TRMRecER a,S-20pF 160V 26480 | - o121404us i ’
oiao-nzso‘ 0 : CAPACITOR=FXD {UF+=20X “SOVOC TA : 56289 1sooaosxoosnaz : S
o160-3879 |7 - °1 "CAPACITORSFXD ,01UF $=20X 100VOC CER 28480 | 01s0=3a79 :
47] v 5 ] CAPACTTORSFXD. | oilf- #=20% 1100VDC CER 28480 | "0150%3879 .
g7 2§ CAPACITORSFXD .eiur +=20% 100VDC CER 26480 | 0169%3879
8] 1 CAPACITOR=FXD ‘1000PF 4~20% 100VDCCER - | 20480 | 0160-3878
18 - CAPACITOReFXD 13PF +e5% S0OVOC CER 04630 | 28480 | 0160=2260 <
43 SCAPACITORLEXD 23PF. +a5% S00VDC CER 0+=30 | = 28480 | o0160+2265
s HE] - CAPACITOR=FXD "13PF #=5% S00VDC CER: no-so 28480 'ouoia‘zeﬂ :
48] CAPACITORSFXD. ,1uF +220% SOVDC CER — - f 268480 1 :
oztn-zere A1 CAPACTTORSFXD .oxuf w-zox 100VDC. c:a 5] zease o;ao-;a19 :
0160+3879 | 7 | CAPACITORSFXD L01UF. +=20% ‘100yDC CER "~ 28489 | 0160-3879
9160+3879 | 7]« * CAPACITOReF {UF_#=20% 100VDC CER - 28480 | 01603879 :
4 0230 .0 : CAPACITORFXD {0F 420X SOVOC TA * 56289 | 1500105x00504A2 i
0130-0230 A " : CAPACITO&-FXD {UF pu20X - SoVDC YA £ : 56289 iSOO!QSXooSodl *
oteoessre 12} - CAPACITORSFXD ,01UF #=20% 100¥OC R 28480 | o1s0-3879
01602082 | 6 8 | CAPACITORSFDTHRU 1000PF 20% 200V CER 28480 | o0le0=8082
0160-4082 ‘| 6 -] CAPACITOR-FOTHRU §000PF 20X 200V CER 20480 | o0160=4082
0160-4082 (| 6 CAPACITOR=FOTHRY 1000PF 20% 200V- CER - 26480 | 01604082
" CAPACITOR-FOTHRU 1000PF 20X 200V CER . 28480 | 0160=4082
0!9994032”5 o] ] capacitorerotiRy 1000 20% 200¥ CER 28480 | olbpeacs? :
‘01603082 6 : . CAPACITORCFDTHRU ‘1000PF 20X 200V CER 28480 016054082
0160%4082 | & - CAPACITOR«FOYHAL -1000PF ‘20X 200V CER ' 28480:] 0160w4082
:0460e4082 6§ - Ce ﬁlPACITOR-FDTHRU 1000PF 20% 200V CER 2848¢ 0160=4082
T 0160-3029 9 2 I;APAB!YOR-FXD 7.5PF ¥=,5PF toovDC TER 28480 01603029
A25C30 T o1evesozs |9 CAPACITORFXD 7,5PF #=45PF 100VDC CER 28480 | o1e0e3029
 A2SCRY 19010835 9 2.] DIODE«SCHOTTKY ' 28480 1901=0535% X
A25CR2  1901+083% | 9 DIODE=SCHOTTKY 28480 | 19014053%
A25LA3 19010080 | 1 3] . DIODE=SWITCHING 30V 50MA 2NS D0-35 28480 | “1901=0040
425CRg 190120040 | 1 -} DIODE«SWITCHING. 3GV SOMA 2NS DO=3S - 28480 | 1901=0040
AZScRs 19nf=00a0 " |1 | DIODE-SWITCHING 30V SoMa 2N8 oo-xs 28480 | 1901~0040 1
A28Ly -ossazs@oooz 9 &} -cor, 3crumns e 28480 =assaa-aoooz
A25L2 0534280002 | 9 "] co1, 3-TURNS y . . 28480 | 05342-80002
A2SLS - 91000386 | 0 3| COIL-MLD SotM 20% Owa0 ,0980x.25t6aioM | 28480 | 9100-0346
AZSLa 9100=0346 - | 0 COIL-MLD SONH 20% G=40 ,0950%,25LG=NOM 28480 | 9100s03466
A25LS ossna-eoooz 9y COl, 3«TURNG - o R 28480 | osua-aoonz
A25Lb : - p83tz-80002| 9| *. ¢oL, s-tuans. . Y asase | ossaaesosoz .
AZSLY - 9100-0346 | 0 COILMLD SQNH.20% G840 ,095DX,25LG=NOM 26480 | - 91000346
A58 - 9100=2265 [} . COIL@MLD 10UH 10X 0760 ,0950X,25L6=NOM 28480 910042265
ARSLY + - 1 -9100=2265 | 6] COILWMED 10UH 10X GR60 ,0950%,25LGeNOM - | 284B0° | 9100s2268 -
A2sLio -9100e2247 | 4 COILWMLD 100N f0x’ 1083 /.WQSDX.!SLG-NDN“' 28480 .791‘ .zzav
Aasiyy” | iSigee2aar |a 1 corLemio 100NN 1o¥ 834 0950, 25LGeNON | 28480 | 9100w2247
A2SL 12 910022247 {4 ] COIL<MLD 10ONH 10X O34 ,0950X,25LG=NOM. 28480 ‘| .9100=3247
A25L13 9100=2265 - | 6 - ColL-MLD gouM 10X Q=60 ,0950X, 25LGaNOM | 28480 910022265 - )
A2stia . L 9100e2265 | ¢ COILSMLD 10UH 10X Qw60 ~0950X, 25LGaNOM 28480 | 91002268 -
42501 185400591 | 6] 2 { TRANSISTOR NPN 81 PDR180MN FTaaGHZ - 25403 | . 8FRe90 .
42502 - . 185000891 | & <} .TRANSISTOR NPN ST PO®180MN FTm4GMZ 25403 |  8FRe90 -
42503 - . 18S8ep071 | 7 2.1 TRANSISTOR NPN S PO®300MW FT200MHZ . 28480 | 18540071,
| .a2s0g 185450071 . 7} . - "] TRANSISTOR NPN :81 PDs30oMw FT8200MHZ 28480 | "18S4e007i . -
4 -A2%e8 . 18530058 |8 4.] TRANSISTOR PNP 81.PDN3OOMN FTs200MHZ 07263 .| 832248 . . R w0
42586 - - jesseg020 || 1 | ‘transtsrog LR POR300MM rr-xsonnz'z 20480 | :sss-oozo . R g
A25Ry 069823113 t 3. } RESISTOR 1oo 5% ,125% CC 1c--21o/¢sao 01124 881015 . - y
A25R2 . 06988176 | 0 2 | RESISTOR S10 SX ,125W CC TCwe330s4800 o112y | 88s11%
42973 067%e1021 | 8} £ | RESISTOR 1K 10X ,125W CC TC3=330/¢800 01121 | s8ego2y
A25R4 0698.3114 | 2 1.{ RESISTOR 300 5% ;123N CC TC3=330/4800 01121 | B8B3015 *
A2%RS 069808073 | 2 1 RESISTOR 1,6K SX ,125W CC 7C‘-350/03§7«;j o112y | @8j62s
42586 cos98.835¢ {2l .. 1 1 restsror avo Sx 1250 CC TCx.330/4800 - 01124 882715 - :
A2SRT - '069846000. | 1 1| ‘mésistom 2.7K Sx i12%w CC, TCH=350/4857 of12t 882728
A25RS - 0698e4323 .| 9 ‘4 ] ‘RESISTOR zox Sy, 1250 CC TCuedb66/4875 01121 882039 oL
A25R9 069826681 q 2,17 RESISTOR 9,1, 5% 41254 CC TCw=120/4300" 01121 1 8689165
A25R10 05342<80004-] 1 e RESISTOR. nonxrxeo 28480 . fossua-soooa ; e
o See introdiction to this sectxon for ordermg mformatlon . !
e . *Indxcabes factory selected value N o
CE . 6-33 -
e
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" Model 5342A

Replaceable Parts s o
ce Table 6-3 Replaceable Parts (Contmued) o B T
Reference -~ HP Part ¢l Qty D S Mife_ Mf P N b ’
e ' escri tion . \‘ r art um er E
Desighation _| Number |p|- Aty P | Code;j - ]
AZSRE - - 0534p-800047] 1] T Rssxsvon, MODIFIED ) 28080 ossaa-eoooa L
A2%R12 06985996 2 2 RESISTOR- 8560 S% szsﬂ cc rc--no/osoo 011211 BBSe1s o |
A2SRy3 - | 0834280004} 1§ - RESISTOR, MODIFLED v] 28480 F 054280004 A
A25R14:" - | os3a2e80004] 1 RESISTOR, MODIFIED : 28480 | 05342-80004. o
A25R15 | 0b9Be5996 2| - _RESISTOR S60 5% +125% CC JCse33044800 i-f o112t | BBSeys 7 i,
s2SR1E. =} osesesors | 8] RESISTOR 130 5% ,125W CC TCwe330/+800 | 01121 | 885313
AZSRIY 1 0658wb631 4f - RESISTOR 9,1 5X ,1254 CC T(a=120/6400 & o312y { eB91GS : Sy
A25R18 ° . 0698e3311 ‘f o] .. 2 RESISTIOR: 30 5% ,125W.CC TCwe2¥0/4540 pii2f ] 883008 -
A25R19 “ vl 0787-0389 | s -1 | REBISTOR 82,5 1X ,i28W F TCa0e=100 26546 ca-:/a-ro-ezks-r . 4
A25R20 | 0e98e3113 4 RESISTOR 100 SX ,125W CC tc--z7a/+sno Jf. ou2s | oegoys - R N A
4 aasray v 4] osva-ssez B S nes:stoh 120 $%,125% €C 1::-33a 0500 : P12t aa:zss ' :
A28R22 T} 0757-0180 j 2t | REBISIOR 31,6 1% ,125W F TCmoemi00s, | 28480 | 075Teq180 . N
A25R23 < | 0757.0838 [ 3L . 3.1 REBISTOR S;11K 1% ,125W P TCSGemiOn : 24846 1 ca-:za-to-lt::-r Coom
. k25R24 0698313 | t] .7 .| RESISTOR 100 5% 125K CC TCw=270/¢540 ot121-} 981015 . .
A25R2S, nsee-s:xx 1 ® | PESISYOR.38 5% ,12%W CC. TEwa270/9540 01121 | ' 883005 .
azsrae’ 0l oessasizs ol x| mestston st sx J125W CC Tese27ose866 | ofser | seszos | - »
425R27 | oe9ses5e2 Al | RESISTOR 120 5%°,125M.CC TCAe3304+800 piter. [ sBra1s <. L Loy
A2SR28 Y . ‘210003207 1% SR RESISYOR=YRMR 5K 10X, C SIDE~ADJ, LsTRN. c} asasel 2100-320F 0 . U o i
AZSR29 : 07570485 -~ of ' - 3 | RESISTOR 681k 1% .125W F ICso -goo - 28480 | 0757=0485 ' .
A28R30 07570485 0 -1 Resxston sB1K 1%, .xzsw L 0 - zaksdl ors?—vaas cpet o R
A2SRs i 2100e3270 | 2 1 Reatsron-rann 10k 10% ¢ s;oe- 28080 | 2100-3274 R
AZSR32 . 0757-0069 1ol ¢ RESISTOR: 150K 1% 125N P TC 24548 | C#qlll-Tﬂ-lSD)o? R
AZSR3S . - 089827966 f of © 4. RESISTOR 6ADK Sy -, 12%W CC TC* aoo;b;:!? o1t21'} BBeses i ;
A2SR33 1 o698.8576 | o}’ RESISTOR Sip Sx ,125% CC fc--ssozoaoo : 01%2) '} BBS§IS . L T T
A25R3S . 06?5~;{351 H : 1 REQ!STOR l bZK ]x ,OSM ¥ rc-gnwv 3 N lg‘l}ﬂ:; 0010-1253 :.‘ B - - LN R
AzSR3 ¢ o757e0027 | s} .. 1| RESISTOR 365 tx sW F Tcmopess . 28080 | ovs7ec02r E 1
A25R3Y 069827259 {af: 2 | RESISYOR 9,09K 41X 05K F. TCRO4a100, = 20546 | C3a3/8sT0e9091+6" - %
A25R38 1 - 0698.7283 ] 8 2 RESISTOR s.tlk-ax JOSW F TCRO4wi0D 26586 C361/84T0051i16
A25839 069807259 | 4 RESISTOR 9,09K 1X ,05W F TCH0+e100 ] 24546 | C3x1/8e7009091eG .
A25Ra0 ) 0698-1253 8- ’ REQI?@’QR‘ s.un 1% +05H F TCIOO~N\0@. - 295}6 : cs-u-n-:o-nnec .
A25Ra4 oen.vzso ‘Is ' 1 RESISTOR 3,83K 1% .osn F vc-ooqoo : | 20886 | cs-ue-ro-uu-s
A2SRG2 _ 0698.7253 | & . RESIBTOR. $,11K 1% 05N F TCE0+a100 245486 | C321/8wT0eS111e6
A25Ra3 . . . 0698.72a3 16| . 1| RESISTOR 1,96K- 1% ,05N F TEwoswio0 ' 1 zcsno g cs-aza-ta-svsa-c
A2SRAG 0698.569a -} o 1 ] RESISTOR 6,8K 5% ,125K CC TCB«380/4857 i2 8B6B2S
A25RAS ‘ 06988373 1 S|. t REsIsvon Anx Sx ,125% cC’ c-oboomnr ;Bq"}p
A257PY 125120600 [ ol a4 | CONNECTORSSBL CONT PIN 3. jseMMeBSC-SZ 58 128510600
A2STPY! 125120600 { 0}- CONNECTOR=86L. CONY PIN. 1 ,xa.nn.ssc-s; 30 }. } yesiwob00 -
ASTP3 : 125520600 { o} : CONNECTOR=8GL- CONT PIN 1,13eMMaBAC.5Z 80| [ 12810600 ¢
A251pa 125120600 | 0 CONNECTOR-SEL CONT PIN 1.14=MMeBSC-8Z 80 xzss-osoo
A25U% | 1seseosre Fal % 2| ie's oz umiTERAMe ST 312
A2502 1826w0372 | 2 , IC.5 GHZ LIMHER/AMP : - 182be0372
A2%u3 . 182650065 ' 0 1 IC 311 COMPARATOR 8wDIPwmp: SN72311P-
A2Sya [ 1820-0054 | S v}t GATE. TTL. NAND SUAD z-zup -BNTR00N
A2SHy S os3azesoso8 | o) .- 1 | casLE asseMBLY, RF. : 0534260108
A25w2 .} os3ezeseror) 3l 2 | CcaSLE ABsEMSLY, PREAMP/DR!VER 0534260107
A2Sw3 05342=60807 ] 31 CABLE AsaENBLY, PnEAMP/DRIvER . |5 0534260107
i Sl azs MrstELLANEOUS PAnr' | '
taoo-oonr 2 5 1 ‘QsOCusv-xsvn s-cont 10418 DI p-sgun S b aedsp | 1206s0sar ¢
< 1280=0901 1} 2 . ? CONNECTOR=RF SMB' M SGLwHOLE=FR so-onn L} 28480 .| - 125020901 -
2 1400-0486 § 7 3 . BRACKEY=RTANG ,312+L6 X ,375eL6 ,312ewd | 208480° b 14005008k .
2190-0033 | a £ | WASHERwLK. INTL T 5716 IN" ,310=INeIDii . 80| 216000033
2950=0007 fal - g [.w HEX=DBLCHAM. 5/16=522THD ,09a=IN=THK ORDER @Y. oeacnxrvxon
05342000006 | 5| 1 ﬂfcovzn. PREAMPLIFIER: .- - i’ o ns:ﬂa-oooab
05342000071 6 BRACKETY, SAMPLER - 05342000007,
0530220103 | 5 1} SHELL. CONNECTOR - . . 05362020103
PR e ) . ; ' 7. = - .
N
' o . L i
. - See mttoduchonbo t}ns section for- ordermg mf ) ma

S o o *lndlcates factory selected va]ne




FUR X < - o7 . . . \

- | S - T Model 53424

| Reference . qel )
1 "Desighation ™" ey
e 03342-60026] S 't-] sampLER DRIVER AssEMSLy~(sERiE§ 1720y | 28480 05343.50035 - o
agscy . | ~o1604as36 S L1 T ,casac:tna.rxn ATRE 8K S00V0C CER : 28480 oloo-assa e
L oa2eta -0 . | ‘o160e3879 11 7] 6 | - cAPACITORSFxD [0iUF +=20% 100v0C CER .- | ‘28280 | -0le0=3879 .7l
] azecs - . . D§6Qw3876 :|ad:. 12 | .€ARKCETORMEXD A7PF +s20X -200VDC CER" 28480 | -0f60-3876
- azecq 016023879 “ | 7 1 CAPACITOReFXD 0tuF +=20x 180y0C CER- -] 28480 | ‘eyso=3879 .
o] azecs 0160-387¢ - |'% CAPACITOR=FXD 47PF 4+20% 200¥DC CER | 20080 | oteo-3676 S
“{ Aaece o oxeo-savv 8 i CAPACITOR=F XD .o:uF +=20% loovoc CER . 28480 0160-3879 N : L
A26C7 . 7016023879 - |57 - CAPACLTOR=FXD [01UF 420X 100VOC CER 28480 | o160-3879 L -
a2ecs . . 1018021765 _pals .1 | CAPACITORWFXD 1,SuFe-10%-20v0C FA- - | 56289 xsobxssxeoeata A
A2eCs 016043879 |7} GAPACTTORSFXD ;010F +=20% 100VOC CER -] ' 28480 | ~G160<3879 Cos “
“A26C107 7 01603879 1]-7] - CAPACITOR=FXD ;01UF +=20%°100V0C CER . .| "28480°| 91603879 < '~ '
A26Cq1 016040576 {5} - .t | caPaCITOR-FXD .1uF +s20x SOVOC CER 28480 | 0160~0576 ‘ S
A26C12 - +0160=4542 2.1 EENS CAPACITOReFXD {SPE #e5X SOVOL CER 0ee30 | 28480 0160=4842 -
A26€13 016098082 < 1 6] 2 | CAPACITOReFDTHRU 1000pF 20% 200v. CER .. -} 28480 | oréoss082 e
A26C18 - . 082 Co capacxton-!nrueu 1000PF 20% 200v CeR ' 20480 ) i .
waetrs o 1ea1a0796 , 1 asue | 1961e079s
a26tR2 9010179 oxooz.amxtcnxus~1;v SoMa 756Ps 007 7| - 26480 | 19040179
| 42084 20108 SUPPORT, CONNECTOR OUTPUT 26480 | 05302420109 =
1 a2632 SUPPORT,. CONNECTOR INPUT , 26280 | “45342-20108 —
7 A2ty 'COI:J’MLD soNH 20! Gtao 0950X.25LG-NQM ¢4 28480 o.o;u - .
3 T TR rkiusxsroa NPN 81 Pn-soonw f!taoonhl A 2848
] aaers y 1 | resistor 20 13 resw F tceoseros . | 19701
| azere ; : ‘1l oy ] RESISTOR 3K 5% _{2%W €C Tes=350,4857 | 01121 =
il agers . 1 Tosvsis17e 13 £ | TRESISTOR 1,8K s¥ ,125W €C TCw=350/4857 01121
;] azers 07510180 . {:2]:. i | RESISTOR 31,6 1%::125W F TCR0se100 - | e8amo
A26RS - 06983111 9} x| RESISTOR 30 Sx ‘125u cc rc- . 01121 “
K26R6 069824132 |6 ty | mesistor 62 Sy ;125w cC Tewe270s¢500 | o121 | . BBe2os ‘
A20R7 +0698-6648 ' |31 -y | RESIsYOR e20-5x ;125w CC-TE®s33oredo0 . ] o1121 | ®Be21% - VI
126r8 66983437 (12 1 | RESISTOR {33 1y’ ,ssz F TcR0+=§00 24586 | C4e1/8eT0=133ReF .
C3] azerer - seoetenz o] - 2 | TERMINALSsTUD mGLeTUR PRESSeMIS o} 28ase | 0360=1682 )
foaserer | 93601682 - |.0 tERMINAL'!TUD su;-tun PRESSsMTG - | 28480 | o360-1e82 -
Asuy ‘sasaacoso | 2| 1 | TRawsisToR, aRRAY Tl asuse | R
a2emy 0342020107 1 casLs, coax, oureutr . | 20080 | " os362-20107
- Y i & A26. HxscELLAneoua ParTs : ,
: 0380-0486 | 2 2 | shacer-rND S-InaLS L0Bs<INeID - T 28480 | d380~0486 . s S
. 052000127 | & 2 | ScREweMALH 2456 ;188-1NsLG PAN-HD-POZI . | 00000'] - ORDER ey DE4CRIPTION TN RN
L 057020007 - | & 2 BCREW«MACH 0480 ,1880INeLG FILoHO=SLT | 00000'| -QRDER 8Y DESCRIPTION . :
0572020024 - | 71 "1 | SCREWeMACH 080 .325<INeLE FIL<HD-SLT 00000 | ‘OROER BY DESCRIPTION
1208<0011 | @ 1 | HEAT SINK.TO=S5/70w39ePKG - 20480 | (2050011 . ,
1250=0901 - | 2 1 | ‘CONNECTOR-RF SMB M ‘3GL-MOLE<FR S0eOWM .| 28480 § .1250e0901 - )
428001383 :{ @ 1 | CONNECTORSRF.BWA ¥ UNNTD SosGHM - 1 28480 | 1250-1353 : St
05382.00009 | 8] * - 1 | coNvacy, orooe -4 28480 | o5%a2e00009 - T .
- 053a2e00011 | 2} . 1 | wousine, SAMPLER DRIVER .. - . .. ] ‘28a8q | -e5342-00081 - k
: &1- 1 COVER, smm.tﬁ nRrVER T e : | 28460 | ‘65342e00013 . -
os;42-oddt§ 3 0| wear sma, sxtxcons . S0 Y] 28ase | eS3azecacis .
10534240001 | 8] 1| DIODE HOLOER . s -] 28480 | ¢S3424a0001 - -
v ’ N

A el ) . S See mtroductxon to th;s sectxon for ordenng mformatxon . ’ o S ‘ o
N P < *Indicates factory selected value .~ - : . S A - 4635




hAodelS34ZA
Rep!aceable Parts

Table 6-3. Replaceable Parts- (Contrnued) '.f R

Reference | HP Part |l o D RN P N b S
= ~0ty escri tton S - Mfr art um er
Des;gnatlon Number, Dl P ~ " | Code |- .. 1
G 1 b cuadsts maars- o | R S
By . 3560=0209 .| 4 1 FAN.TBAX ns-cm usv swbo-uz 1, s-rHK f_ 28480, |~ 356020209
Py © ] etreeesee |:2 1| FUSE ,758 250V SLO-BLO 1.25%.25 UL TEC. | 75918 | 313.7%0 - .
P 0 .| atte-gsas e 1] ruseisvss 250w 8LO-BLO s.2sK.25uL . | TEONS| madas . o Lt
Rt 9135-0042 | & 1] FILTEReLINE wras LEAD-YERMO ; “ . |7asasg | e135-00az
gz T 125020083 | 4 ‘o | - CONNECTORMRF anc FEW: SGL-HOLE-FR so-onu' " 28480 xase-ooss'
;I .| 1250-0083 |- CONNECTOR=RF BNC FEM SGL~HOLE-FR“SO~OHM | ~ 28480 | ~1280=0083
. 7} 12s0e0083 | t}. , GONNECTOR=RF ‘BNG FEM ‘SGL=MOLE<FR. 50=0MM .| - 28480 | . 12500083 ,
L A . |250t9033 . 1" CONNECTQR—RF BNC FEM SGL'HOLE-FR SO-OHN : 28480 IZS 350083 ST :
wey oo | .sozeeseis ] af x| casping; Frove praMe & i - Lo 2esen ] - so3sesers S
P2 502048816 | § 4 oocasrInG, REAR FPRAME LU - DT 28480 |- sogv<s8te -
MP3 .| sozoemsyr ‘|6l 2| stRurcomwen | © - < o . | zeaso’| sozoeseyr ot -
wea .. - | sootegs2s - Lol Ty | tomgovER. - o o Lmooow o o Cpaase’ | Sopseos2s -
MpS .| Sostetvae | 4 RY BOTTOM COVER _ S FOU zueo -8061=1080- -
wpe | . . [ os3uze0000i| of x| PANEL, REAR .o % C.n o} asase | “vsaazepesor
upY S 05342220102 | 4 t | PANEL, FRONT . 22 |, 28480 | "o53a2e20302
] wee © 7.} .pstazezop0s | 7 | pOUSING, MAINGT . o oo b 28asp | o53a2e20108
2 wey . 1 ‘soo1e0a39 f a0 2 | tRimgieRonT SYOE. < oo LT 2mase’ B Hth :
Py Sodp-T201 | 8 4 | FOOTLSTANDARDY e e 28480- | Sodoeraes
Wiz - - sqaosr203 | of i | tRimarerys2 LT asase | sotberaes
NP1y 05342«00002| 1 H PANEL; sy - B - R ., 28480 0534200002
wpig | o5302.000031 2 1 | *cover, cASTING. T . .~ . | 28e80 |. 05382400008 :
MP16 - . 05342=00008 | 3} t SHIEED’ PROTECTIVE T e 28480 | 0534 2'0000‘—, 4
Mp17 ; 05332400005 | 8| 1 | SHIELD, RFL 0o, | esasp | os3szeconns .
P18 | ‘ossea-occcs| 7f- 2 | "mracker, wotHer aonno S 7o L asamg | - os342e00008
Y . | o53a2e00010| 1 1] PLATE, ParcH Saowiio o0 ] zeasp | 05382600080
S o DR . (DELETE FOR OPTION oll) ' R -
P1 t 1251=4135 o} 1 cauuecrom 42ePIN Passsune vrPe o v asuse | sesterss |
81 : : .| eart o azawy cLInE switeny’ o g
82 , 31030056 | 9F:- 3 | GWITCH-THRM FXD +167F 154 OPN<ONWRISE - |- 28480 | ~ 310350086
83 31042306 i« 2 SWITCHe8L DPDT=NS. STD ,SA: 12SVAC/DC - - 28480 3108+2306
8h 31012306 e ) S“ITC”‘SL DPDTON& 8‘0 -SA lasVlC/DC <, 25“_90 .3‘2;-2§°ﬁ
ut sosserozz | 1| | sAweLER asseMmty . S | esase’ | soesero
Wi : 8120#2482 | 0 t | CABLE ASSyecOAX S, S12efNets . 28480 'utzd-znai~i
w2 : 812020664 | 6 1 | CABLE Assy 2eAWG 2methDEY . 28480 | 8120=0664.
Wi 0538260105 | § 1 |  CASLE AssEMBLY, IF EXT : - | 2sas0: | ossuz-sosos
037001005 | 2} - 1 KNOBSBASESPTR 3/8 9EK- 125 : " asuB0’ 'osva-xoos
051020592 - | 8} = 3| RETAINER«PUSW ON TUB EXY.,1aeINeDIA - : | 28480 [ 0510008592
0520-0139 ;| 0 ‘2 | SCREW-MACH 285 ,87SSIN-LG. PAN-HD-POZK 00000 | ORDER By DESCRIPTION
v62d=0078. [ 6L. 2 | SCREW-TPG 6=32 ,375eINSLG.PANSHO-POZI 1 | 28480 oeai-gu7e
1600-0015 ~| 8] 3 | cLANP-CABLE ,25-D1k-, _ 28a80°
Cvaomeooss [ al 1 | ELapacABLE [i72uBE amase |y
10601385 | S| 2 |- TILT sTAND saT ‘28480 | 1d601348
2680.0172 - | 11 2 | schew-kack to-32 .3 28880 | 2680mp3TR -
505000050 of:: 1 | WASREReFL.MILE /16 IN..SeINe} 284B0; | 3050w0080 < . -
s120-1378 | 1] 1| cABLE asSY 184uc /3eNDe T sekmak - 26480 | - 8120-5378 -
soao-1219 " | 8| 't | ‘sreap, wanoLe, capeFrONT - | "2sas0 | soseer219 -
S060e7220- ‘| 1 1| 8TRAP, WANDLE, CAPSREAR - | 28480 | soaoeraao
- 5060-9804 | 3 iy S, 7 [rzsege | Schow9sca
05342+00020 | 3 1| ouarp, caste | = | 2sae0 ossnz-oonao

' ‘See introduction to this section for ordering information
6-36 L *lndicaﬁe,si faci_:ory selected valae. 2
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Model 53424 . c

'-Replaceable Parts S oo T N ~ S
Table 6+5.- Optlon 002 Replaceable Parts )
'Reference HP Part |c] L M | - e oe hras ~
: faQty | - Descnptlon | Code| Mfr Part Number
Desngnatton Number o} = » intis 7 - |Co e e e VR
a16 ’ " 0S342-60038} 9} - ¢ AMPLITUDE. MEASUREMENT ASssuaLv > ‘| 28u48g ] 0534250038 .
, j EERARR ° B (SERTES 1812) - : . IR S
A,.c, . 016003679 | 78 10| CAPACITORSFXD ' 01UF- +=20% noov9c cer - | zessg | otecezsre. . 7
- Af8C2 o} otepe3ere - 1 7] - - [ €APACITORSFXD otuF +=20% 106vDC CER 26480 | 0160-3879 -
Atecsy 0160=3879 | 7 CAPACITORFXD . .01UF +=20X 100VDC CER 20080 | -0160-3879
Ay6Ca ; 0160.3879 |7 “.CAPACITORSFXD ,DJUE +=20% 100VDC CER . |- 28480.] 016043879
agees - -l oteo-ssre |7y CAPACITORSPXD [01UF +=20%.100vDC CER .- | 26480 | 0160~3879
s6C6 | oteoa3ers L7} - . cAPACITOReFXD ,01UF 4e20% sooDc CER . | 28480 | otspes879
AreCr | - ot60-3679 | b CAPACITOR-FXD ,01UF +w20% +00VDC CER | .28a8¢ | - 0160+3879.
Aecs : 0180m0450 | 4 "3 |  CAPACITOR=FXD- GBUF+=10X bVDC A - 5020t | 10CoBEKO0GNLF.
41669 | o1eoeosye | S| 15 | CAPACITOR-FXD ,1uF +-20% 50vDC CER - . |- 28080 ] 01600876 '«
f16€10 + . | 0te0=0576 [ 5) - | CAPACITOReFXD JiUF #=20% SOWDE.CER - - 1 28480 | 0f60=0876
AgeCyt | .| o1e0esa61 |3 1 | CAPACITORSFXD. ,01UF +=10% 100¥DC POLYP _ | 28480 | ots0sddoi
ay6C12 I 01600576 st ~ CAPACITORWFXD ', tUF -4+=20% S0VDC CER © | - 28480 0¥60~0576 "
A16C43 ‘| otBomoass |5 3 | CAPACITOR=FXD {OUF#»20X 25VDC T4 | 28380 | 0180w0491
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B RESISTOR {K 1x ,05W F TCR0¢=100 - 24546 | C3ei/8.70w10015
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0757+0280 ]3] " .1 {. RESISTOR 1K 1X ,12%W F TCEQ+=100 20546
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Model 53424~ - T ‘ _ |
Replaceable Parts- i, o S » e

Table 6—5 Opt:on 002 Repfaceable Parts (Contmued)

Reference HP Part ¢l aty | - D ‘ Mfr=| o e
nelerence. I 43 T escn 'aon > =t > Nifr Part Number .
Designation | Number |} ty B - P! R Code . Tart Namne
A27 - . oi:nz-aoozi of . ¢+ ] row rnsauzucv AMPLITUDE MODULE o .| a28us0.| oS342e80027
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Model 5342A

Replaceable Parts

,,f,A_Hg;;part;;

ATTENUATOR ASSEMBLY

Pl 040

Refefeme = | Mfrvartw
Desngnatton Number
age 0536260037 8 1 | extenoed ovwamic rance AssEuaLv 26480’ |" 05342-60037 -
o N I (LSERTES 1720) , RS
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o S K} B o \ »
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‘Model 5342A

Replaceable Parts ‘
Table 6-7 Opt:on 004 Replaceable Parts :
Reference HP Part . , Descnpt:on s de Mfr Part Number
Desngnatlon Number D} : o e TR
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A2R¢ " o7s7e0a20 | 3| + | Resistor vso iX ~125% F TC04=100 20888 | ca-:/a.ro-rss-r
A2R2 1810-0125 _ § 0 3 NETNORK-RES 8=PIN-3IP ,125«PIN=SPCG 28880 181020125
A2R3 06835105 | g 1 | RESISTOR S1 5% ,250 FC TCs<400/+500 01521, | ~ €B5105
A2Rg - 068322205 | 9 8 RESISTOR 22 SX ,2SN FC JE8000/4500 031121 1 CB220%-
42RS 06831015 _ }.7 2 | . RESISTOR 100 Sx 25N FC rc--aoozosoo 01123 | €B103% .
A2ZRS 2100-3807: 5 1 | 'RESISTOR-VAR CONTROL CCP 1M 10% LIN (Not supphed o121 wp4mozpmsuz
- ~ | -with 60028, must be ordered separately)
A2R6 06832205 9 733!?!76?“2215?"?!?‘?!‘76333357;300 01121 cB2205
A2R7 0p83e1025 | 9 t.] RESBISTOR 1K SX',25W FC 7Cs=400/4600 o131 |- cBrgas; -
A2R8 0683.2205 [ 9 RESISTOR 22 5%, 25W FC TCead00/+500 01121
A2R1p 06834725 | 2 11 | RESISTOR &,7K Sy ,25W. FC-TCawa00/+700. -+ | ot124
A2Ryy . 0683=2205. -{ 9} - : REBISTOR 22 5% «25H. Fc 800/4500 - oLt2 c822
A2R12 ~os83uares | 2} RESIOTOR 4,7K'SX 25N Fo: TCweatoseT00 01121 | ‘cedras
A2R13 - 06832205 " | 9 RESISTOR 23.5% ,25W FC TC®w800/4500 o112t | - CB220%
AZR1g - 068342205 | 9 RESISTOR 22 5% 225 FC. TC8ed00/+4500 01321
A2R1S .- 068302205 |9 "RESISTOR 22 SX .2%H FC TC#=000/4500 01121
A2R16 a,0653~22051‘ 9 RESISTOR 22 5% 25N FC TC2=300/+500 01121
T azryy 5 0164 .17 t | HETWORK-RES 9mpIN.sip .ss-rlu~svcc 28480
2 A2R18 ves3esras |2 . RESISTOR 4,7K-&x 25N F b ety
A2R19 06834725 2 RESISTOR 4,7K SX ,25W. Fc 1' Be400/4700 (3313
A2R20 0683.a725. | 2 RESISTOR 8,7K 5X ,25K FC' TC8<400/4700 oi124 372 .
A2R2y L De83=a725 - | 2} RESISTOR 4,7K 5% ,25W FC TCe=300/¢700 o1121° ] cBavas
A2R2z os83vr01s . |7 RESISTOR 100 5% ,25W FC TC8=800/+500 ox1at | edgons .
A2R2% . 0683e3725. . | 2 RESISTOR ‘ 3 01128 cBaras . -
AZR2a. . 0683ea725 2 - REBYBTOR 4,7K SX.,25M FC TCk=q00/4700 " 01121 |.° cBaras
A2R28 . 2160-2655 7. } 1 2 | RESISTORSTRMR 100K 10X C YOP=aDJ teTRN . | 73138 |. azpaxaox
A2R26 g oesﬁ-a7zs, -2 RESISTOR 8,7k 5% .zsw Fc ICwea00/¢700
A2r2Y [ zsoo-aess’~51: :  RESISTORSTRMR fook 10%°C TOP*ADJ feTRN. }.
A2R28 . 06838728 |'2 RESISTOR #,7K 5% ,25W: FC TCs=400/8700 1t
A2R29 ., 068381035 | t] 1 RESISTOR !oK sx .zSu FC. TC8=800/4700
. A2R30 .D683-1845. ‘[ 110 2 | RESISTOR 380K SX ,25W FC TC%=800/+900
A2R31 0683=1825  'y] " | resistor 180k 5: .z W FC TCs-800/4900 . ;* . 45
A2R32 pessezras Fal 2 | sesrsvon arok sy 28w Fe TCeudoose900 -1 01121 | Cearas
A2R33 “0683~2745 .} 2 RESISTOR 270K Sx ,25# FC 3Cm=800/4900 .| o112y | ceevas =
A2R38 - 068323928 | 2} t ] RESISTOR 3,9k 5% ,25W FC TCwwa00/+700 oit21 | ©B3vS
[FLIH ‘ taf RESISTOR 4.7K 5% ,25W FC TC8=000/+700 | cBaras
; ARTPy 125108 of - g cqnnscreﬂ-scL CONT PIN 1.za.mn.sac.sz 3& 8 -ll:zs:.agco
j Y0 182920539 |1 é IC BFR TTL NAND.GQUAD 2=INP - ot298 | “Bnyazan
A2U2 1820-0468 |5 2 | IC DCOR TTL BCD=TO=DEC 4-ru-:o-LxN: 01295 | sNyaasN ..
A2U3 1820-1443 . {8 1] IC CNTR TTL LS BIN ASYNCHRO , 01295 [ BN74L8293N -
A2Ua ©. 18200539 |1 , IC BFR TTL NAND QUAD 2-INP . 01295 | sN743TN
A2US 18201816 | § P oL IE SCHMITTSTRIG TTL L8 INY HEX 1~INP ..} 01295 | “swraLssen
A2us 182001089 § ol 1 | xe sFR vre Nowermy HEx B YT ;;&14:51h CE
A2u7 . ABP0sp4b8 15} . | -.1C DCOR. TTL BCDmTO=DEC 4sTOm{BoLINE - 01295 1 SN7A4SN: -
A2U8 1820=1028 . | s} 2 | ICeDGTL,6485T RAM,TIL 01295 | gN7E8ON
A2U9 - 1820-1148 | 6 t | IC GATE TTL L8 NOR QUAD 2-INP -} 01295 | snrapsoan
A2u10 1820-1200 [ S t | ICINV TTL LS HEX. < | 01295 |- enraLsosk
A2u1y 1820e1028 | s] 1CoDGTL,64BIT RAM,TIL ] 01295 | sN7189N
A2y 2 1820-12%4 191 2 | 1C BFR TTL NON=INV HEX 1eINP ~ | aroia | omso9sn .
A2U13 1820s1825 | 6 “1 | IC SCHMITTSTRIE TTL LS NAND .QUAG 2eINP 01295 |° sNTALBI32N -
- (1113 1 — = 1820wt 198 . -L 6 3 - ~TC CNTR-TTL -LS=BIN UP/DOWN SYNCHRO ~— == 01298 ¥ !N?ﬂ:&i’!ﬂf
A2U1S 18201216 3 1 IC DCOR TTL L& S-YO-G'LXNE 3=INP . 01295 |- SNTGLSIION
. N 3 N F

See mtroduchon to ﬂnssectmn for ordenng mformatxon

*Indlcates factory selected valu




. Refe:ence | HP Part .|c| & Mfr A
= & B Sl 4 Descnp ion - for Part Nu =
Desngnatton Number |D]. Code
a2u16 T820-1350 [ 9] .~ | 1€ 8FR TTL NORINV REX 1-INP 37018 | DMeoIsN
A2U1y - -1820-1428 - .9 t ] IC MUXR/DATA=SEL TTL LS 2+TO=1«LINE auao | 01295 | snyaLsisen
A2U18 " 1820e1112 7 8} - 2’2 | IC FF TTL L3 D=TYPE POSeEDGE-TRIG | - 01295 | swnraLsyan
A2019° ] a828erif2 408 ‘1€ FF TTL A8 DaTYPE POSSEDGE=TRIG - ] 01295 |- snrars7an
22020 1 1820e1194 46 JC CNTR TTL LS w1k UP £DONN quc«no{ 01295 | sN74Lsgo3N
i BT ]-182041194 CATRTTL as‘n:u.uvznouu svucnno 01295 | swraLsiesm
2| aava2a “-taz0s1885 " RGTR TTL L8 -D-TYPE GUAD 27014 | om7aL817IN
1 Aavay 181320092 ; D80 CONY - za-nza-c 6E175 |  DACBO-CCDaV
2 oaawi 5 CABLE Assv, OutPUt : 28480 | o0S3a2-60106
v A2 MlscELLAneous parts | TR T S T P
i < ACERRVT_ON ., 312=1NcL " :152.1N-xo 00000 | oRoER 8y DEBCRIPTION
‘SOCKET=1C 24<CONT 01P=SLOR" . 28480 | 12000565 - -
~-80CKET=IC 24eCONT oxp-sLon 28480 | 12000646
ossaeqsotaa . xr, WIRES - 28480 | o0s342-60124
N : }
.\.
;
‘l + _' : e
4 ,; )
< R ' ¢ A i
: < )
: M NN N - : "
See introduction to thls sectlon for ordermg mformat:on - - , )
*Indlcates factory selecbed value ‘j“f . e
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Model 5342A
Replaceable Parts

- % i ) , o ) ]
k Reference HP Part |c Q - D . Col M
| " - . Al :. escrl tlon : .
| Designation ' | Number |D Qty p : .| Code
} . - - — - —— s ~ s — Sx. B
A15 os3uzesootsf 2] .. 1 | WP-1B-ASSEMBLY (SERIES 1720) - 28480 | os:nz-ooo:s
| : Ay5€y “016003879 | 7] .. 11 | CAPACITOR-FXD .o1uF ¢-20x 100yDC CEr - - | 28480 | o160e3879
- A5z - '0160#38679 . [ 7} .+ | . CAPACITORaFXD ' 100VDC. CER - 28480 | 016053879 . .
arSe3 056043878 - |.7]. 7. - | capactToRerxp P 100VC CER* - 28480 | 016003879 .
‘&15C8 1. 01603879 | 7} ‘.| CAPACITOReFXD ,9tUF ++20% 1BOVOC CER 28480 | Dre0=3879 .-
A15CS -] o1ene3879° | 7 CAPACITORSFXD ,01UF +=20% 100VDC CER - 26480 | 01603879 L
: A5¢e N 0160=3879 | 7 ‘CAPACITOR®EXD ,01UF +=20% SOOVDC CER ~ | 28480 | 0103879
o, aiser o T L F otepe3srs | 7). CAPACITORSEXD ,01UF. #=20% - 100VDC CER - 28480 | o1eow3879.. ¢
*| sisee otoo.sa79 7] 70 - | CAPACITORSFXD ,01UF 4e20% 500VDC CER - | 28480 | 0f60e3879 o
A15¢9 : -0180m0106 | o] s | CAPACITORFXD GoUF+e20% 6VDC TA - 56289 | * 150D606X000682.
A15€10 : . 0160-3879 | 7 CAPACITORSFXD ,01UF #=20% 100VOC CER :. 26480 | 01603679 -
Mse12 b ore0e3879 | 2| - CAPACITOR=FXD ,01UF- +=20% £66VDC CER 3 2848 | 0160e3870
815C13 -0160+3879 < | 7| | CAPACITOR-FXD 01UF 4-20% 100VDG CER ~ ° | ~26480. | 0160-3879-
A15L1 | otoomrzee Jef 4 | choxE-nIDE BAND ZMAXwesO oMMa 180 MME 02118 | VK200 ao/os
MSRY | ersreozen o 1+ | RESISTOR 58,1 1% 125w F TCspso100 - 24546 ca-nza-vo-sxnr-r
‘msr2 0 7 1sr0e0568 | 7} .3 | NETWORK-RES'9APINASIR-,15-PINesPCG | 28480 | 1830s016a’
A1SR3 . 181040184 | 7 _NETWORK=RES 9ePINSIP ,15=PIN=SPCG 1 28a80 | 1810-0164"
| AL3Ra : “t810=0168 - | 7| NETWORKSRES 9-PIN-3IP ,15-PIN-8PCG . 28480 | 1810m0168
| o -1 o360e0128 |3 2 | CONNECTORSSGL CONY PIN ,04-IN-BSCo32 HWD | 28480 | o3s0-0126 R
; . ‘ - 03e0e0128 - | 3] - CONNECTOR=SBL CONT PIN L04-IN-B3C-SZ RND | 20480 | o3speoras = . = .
Aty - 182001197 | ol . 2 | 16 GAvE TIL L8 NAND: BUAD 2:1NP “ ol orzss | ewpalseoN :
A15u2 3820e1148 | 6] . & ] IC GATE TYL LS NOR QUAD 2eINF - . 01298 | snraLsoan
A15u3 1820-1112 | 8 IC FF TTL L8 DeTYPE POS=EDGESTRIG | o1295 | snrarsyen
AtSUs . 1B2peity2 | 8 IC FF. TTL L8 DeTYPE POS-EDSE=TRIG .~ - | 01295 | SNya 874N
Atsus - 1820-1134. | & IC GATE TTL LS NOR GUAD 2=INP. . oi2es | snraLso2n
A1SUs 18201148 | 6 IC GATE TTL LS NOR GUAD 2+INP . 01295 | sNyaLsoan
A1Su7 1820-1211 | 8 1 | 1€ GATE TIL LS EXCL=OR QUAD 2-INP 03295 | 8N7ALSBON
Ay5U8 1820-1588 | o} . 1C GATE TTL LS NOR GUAD 2+INP. : 01295 | BN74LBORN
Atsus | 1820-1112 | 8} . IC FF TTL LS D-TYPE POS-EDGE=TRIG 01298 | SnysLBraN .
A15U10 . F 182011127 | 8 IC FF  TTL LS DaTYPE POS.EDGE-TRIG . 01295 | BNTALSTAN -
L ASUL L 1820-1216 | 3 1 IC DCOR TTL L8 3TO0=B+LINE 3eINP 03295 SN7aLs138N |
ASur2 1820-1206 | 1 1| IC GATE TTL L8 NOR TPL 3INP - o] e129% | sNyaLsaIN: -
© 815013 Fo1820e1199° | 1] 1 | TE TNV TTL L8 HEX LeIN - ]:o1298 | 8NYaLSoaN ;
AfSUsE . - 1820-1512" | 8} CECFF:ITL LS DeTYPE PDS-EDGE-TRIG«[ ool ot29s | SNTALET4N - .
A15U15 - 1820~057a - | & t | - IC RGTR TIL D=TYPE &=BIT -] -ox29s | SNTALTIN.
A15U16 18201196 | & 1t | I1C FF TTL LS DeTYPE POS-EDGE=TRIG COM 01295 | swraLsizan
o KiSuiy " 1n20-1198 | 0 1| 1€ GATE TTL LS NAND GUAD 2eINP 05295 | SN74LS03N
"A1SUL8 R !520‘]3&6 6] 2 ‘I€°DRVR. TTL BUS DRVR- HEX §*INE:. . ) 01295 | SNT4366N R
SoAIsB9. Z1820e1112 8 “JCFF TTL L8 DeTYPE POS-EOGESTRIG . 031298 | SNT4LBIGN . '
 at5u20 - 1820%1282 | 3 2 | IC FF TTLLS JeK BAR POSeEDGESTRIG . 05295 | - sNTaLs109W
182001897 L 7] 3 | 16 ¥F TrL L D-rYPE PDS-EDGE-TRIG PRL-!N ‘34335 | sN7aL83TARC:
| 1820+1689- | g & |1c Mrsc ouap , ] eurty | Mezeser
-1816w1354 - Lol . 4 | -Romo32 x & 0c e | sarasieen PROGRAMMED "
12000673 | 8] © ' 2 | SOCKET=IC 16=CONT. DIP DIP=SLOR 120000473
- 18201997 | 7] V| IC'FF TTL L8 DoTYPE POS.EDGE-TRIG PRL=IN: SN74L8374RC
— | 1820-1689° La| | 1c misc ouao s . i - MC3426P
i 181601185 f o) 0o ROM" 32 °X- 8 0C - : SNTEB188N Pnosnmneo
“1200-0073 | 8] ! SOCKET-1C. 162CONY ozr DIPSBLDR 120040473
: - 18206199F 7 - IC°FF - TTL ES DeTYPE. Pos-EDGE-'lRIG PRL-!N SN74LE3TERC
"TA15U28 - 1820«1689 | 4 _IC MISC QUAD . MC3aa6P
TAiSUR9. T 1820e1282 |3 ICFF TTL LS JaK BAR PD8-EDGE-TRIG SNT4LSIOIN
. B15u30 - 1820-1368- | & IC DRYR TTL BUS DRVR HEX 1eINP SNTHBEON . - .
*AISU3Y 182021689 ° | 4 1€ MISC OUAD- MC3aa6P
ALSUR2 - 1820e1202 | 7 t | TC GATE.TTL LB WAND TPL 3«INP INT4LB1ON
ASSUS} '1920-0‘90¢ [ 1§ 1¢ CO”PTR TYL L MISTU S-BIY 93L24PC
“arsusa - 1820e1112 | 8 1€ FF TTL LB GeTyPE POSEDGESTRIG snyaLeran T
. b assuss .} t820et11z * | 8] IC FF TTLILS DeTYPE ,POS=EOGETRIG SNTALBTAN S Y
“] - arsuse 182001197 " | 9 1C GATE TTL L8 NAND QUAD 2+INP - sN7aLSBON < - .
5000-90483 - & 1 PINsP,C, BODRD EXTRACTDR 5000?‘003 - N
Soa0-6852 - | 3] 1 [ Exrnacroa. ORANGE - o Soaowsls2 - . .
Y I 05382460029 | & 1 nb-;s INPBT AgssMBL{ (SERIES 1720) - 05382060029
 A2993 " |- 12s1e3283 [ 1] . t | CONNECTOR 24-PIN F MICRORIBBON - },zs,_,aﬁse_ . .
! : A2932 S 1200~0485 - j2f. 1 SKT&IC,14 PIN) PC MIGE RT AGLS CONT 12000485 - : ’
A2981 . 310101973 | 7] .4 | sWITeH-8L Ye1AeNS DIP-SLIDE-ASSY 1A 3xo:-191:."
s29ws 812001966 | 3| _B120e1966
038¢e0642 | & BTANDOFFeMETRIC SHORT STUD MOUNTs FOR . o380-06a8. ¢ - i
- 15304098 | 4 CLEVIS 0,070-IN N SLT8 0,454=IN PIN CIR - 10RDER BY oEscnxpzxon_
[.. 21900034 S WASHERwLK HLCL NOo ‘0 ri’G'IN-lD ¥ 21900034 - .
- o53a2-00017 | 8 PLATE, PATCH - . 05342000017
See introduction to th)s section for ordenng mf tmatlon o *

E *Indlcates factory selected value:
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" SERVICE _

Answers to HP 5342/43A
HP-IB questions!!
Jeff Sumnéelrs '

Here is the scenario. You are
working on a system with an
HP 1000 as a controller. You have on
the bus an HP 5343 Microwave

Frequency Counter and another
instrument, say an HP 3455A DVM.

You are minding your own business - D
when you realize that measuréments- * -

from the 3455A are‘coming back as
garbage characters. Being an expert
troubleshooter; you ascertain that the

- measurement data does get sent to the
HP 1000 correctly, it just comes:back

as garbage. You also observe that the
problem comes and goes depending

on the physical location on thebus of

the 5343A, and you also know that
the 5343A is never addressed. What
could the ariswer to this problem be?
Are you destined to struggle with this

" problem for weeks? You beginto'

break into a cold sweat. Is this some
cruel trick that the gods are playing
on you? What should you do?

The answer is obvious. You should
do what any smart troubleshooter
would do. You should read your
Instrument Support News because
the answer to this and other strange
problems are there!

Believe it or not this problem
actually occurred. It was found that
only certain 5343A counters ,
exhibited the problem. It seemed to
follow the A15 HP-IB assemblies.
Aftér a little searching, we noticed
that the difference between the . .
“‘good’’ boards and the ““bad” boards
was the output driver chips, U22,
U25, U28, and U31 (HP P/N.1820-
1689). The faulty board had Motorola
ICs and the good boards had Texas
Instrument ICs. The devices are -
supposedly compatible; however, it
appears that the Motorola IC will not
sink enough current to bring a line

from logic 1 to logic 0 in time for the

computer to latch the line to logic 0.

'The fact that moving the counter
around on the bus allows the counter
to work in some situations and not in

others supports this. The capacitance
that the driver sees and subsequently
must discharge when the data line
goes from logic 1 to logic 0 varies as

Instrument Support News
~ June, 1985,

the counter’s position on the bus is

" changed.

We are now in the process of
determining if the Motorola design is
faulty or if it is simply a bad lot of

“devices. Once we have determined

the problem with the Motorola parts,
we will decide if they should be
removed from HP part number 1820-
1689. In the meantime, if you have a
problem similar to this one on the
5342 or 5343, all you have todo is

~ face to your nearby file cabinet where

you keep the old copies of ISN handy,
pull out this issue, change the chlps,
and your problem is solved. -

N : Field repairable.
Keeping time with —10811A
0Sci | S —10811B
oscillator replacements Z10811-60101
Joe Hebert . —10811-60102

How many times have you found
yourself frustrated trying to find a
replacement part number for an

Although this llSt is not 100 percent
complete, I'm sure you will finditto
be a handy reference.

_ : Note o
Some of the old oscillators have e
a couple of new part numbers
depending on where they are
* used. Whenordering - . ...
B replacements, use the part _
"~ number that has the same prefix
as that of the instrument bemg N
‘repaired. : '

In addition'to knowing -

. replacement part numbers, it is also “
important to know which oscillators * *

are and are not repairable.

—10811-60105
—10811-60111
—10811-60116

For Internal Use Only "~

‘OscAill'at‘orr parts replacement guide

Santa Clara Divisi

oscillator? Let me lighten this Fa ; G
frustration right now. Thanks to the ;:)osrylrt;g;:)rgonly c
guiding ‘hand of production - —10811- : T
engineering, we have been able to Not field repairable Y
compile a rather extensive list of " —10811-60211 R
oscillator replacement part numbers.
0ld Part Number Last Sales Replacement Output(MHz) |~
00105-6012 . 00105-6112 5 "
00105-6012 05360-60139 5
00105-6013 05065-6097 S
00105-6013 05061-6170 5
00105-6033 00105~-6112 5
00105-6034 05061-6170 "5
00105-6034 05065-6097 5
00105-6034 . 05360-60139 .5
. 10544A 5061-6001 10
10544B 5061-6002 10
10544C 5061-6003 10"
10544-60011 5061-6001 10
10544-60012 5061-6002 10
10544-60013 - 5061-6003 10
10544-60036 5061-6004 10°
10544-60040 5061-6002 10
10544-60041 5061-6003 10
10544-60511 5061-6001 10
10544-60512 5061-6002 10
,10544 60513 - . . 5061-6003 10
110544-60536 - 5061-6004 10
00105,6100 B 00105-6112 S
05061-6168 - 05061-6170 5
05065-6094 05065-6097 5
05360-60140 - 05360-60139 5
" 5243A-69A° . 05245-60038 s
.05245-60036 . 05245-60038 1




Table 6-9. Manufacturers Code List

Model 5342A
Replaceable Parts

MFG NO. MANUFACTURER NAME ADDRESS Z1Pp CODE

00000 Any Satisfactory Supplier

0046G Norelco North Amer Philips Ltg Corp Los Angeles, CA 90021
o1 Allen-Biadley Co Milwaukee, W 53204
01295 Texas Instr Inc Semiconductor Cmpnt Div Dallas, TX 75222.
01928 RCA Corp Solid State Div Somerville, NJ 08876
02111 Spectrol Electronics Corp City of ind, CA 91745
02114 Ferroxcube Corp Saugerties, NY 12477
03508 GE Co Semiconductor Prod Dept Syracuse, NY 13201
03888 KDI Pyrofilm Corp Whippany, NJ 07981
04713 Motorola Semiconductor Products Phoenix, AZ 85062
06665 Precision Monolithics inc Santa Clara, CA 95050
07263 Fairchild Semiconductor Div Mountain View, CA 94042
09023 Cornell-Dubilier Elek Div Fed Pac Sanford, CA 27330
16546 U.S. Capacitor Corp Burbank, CA 91504
18324 Signetics Corp Sunnyvale, CA 94086
19701 Mepco/Electra Corp Mineral Wells, TX 76067
2388A No M/F Description for this Mfg No.

24355 Analog Devices Inc Norwood, MA 02062
24546 Corning Glass Works (Bradford) Bradford, PA 16701
25403 Amperex Elek Corp Semicon & MC Div Slatersville, RI 02876
27014 National Semiconductor Corp Santa Clara, CA 95051
28480 Hewlett-Packard Co Corporate HQ Palo Alto, CA 94304
30983 Mepco/Electra Corp San Diego, CA 92121
34335 Advanced Micro Devices Inc Sunnyvale, CA 94086
50088 Mostek Corp Carrollton, TX 75006
56289 Sprague Electric Co North Adams, MA 01247
72136 Electro Motive Corp Sub IEC Willimantic, CT 06226
73138 Beckman Instruments Inc Helipot Div Fullerton, CA 92634
75915 tittelfuse Inc Des Plaines, IL 60016
8E175 Burr Brown Co Huntsville, AL 35801
90201 Mallory Capacitor Co Indianapolis, IN 46206

6-45
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Model 5342A
Manual Changes

SECTION Vii
MANUAL CHANGES

“7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to apply to older
instruments.

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 5342A Microwave Frequency Counters with serial
number prefix 1840A.

7-5. As engineering changes are made, newer instruments may have serial prefix numbers
higher than those listed on the title page of this manual. The manuals for these instruments willbe

supplied with MANUAL CHANGES sheets containing the required information. Replace affected

pages or modify existing manual information as directed in the MANUAL CHANGES pages.
Contact the nearest Hewlett-Packard Sales and Service Office if the change information is
missing. '

7-6. OLDER INSTRUMENTS

7-7. To adapt this manual to older instruments having a serial prefix lower than 1840A, perform
the backdating that applies to your instruments serial prefix as listed in Table 7-1 below.

Table 7-1. Manual Backdating

if Instrument has Serial Prefix Make the Following Changes to Manual
1828 1
1812 1,2
1808 1,2,3
1804 1,2,3,4
1720 1,2,3,4,5
CHANGE 1

Page 6-7, Table 6-3, A2 Replaceable Parts:

Change A2 series number from 1828 to 1804.

Delete “A2C20; 0160-0570; CAPACITOR-FXD 220PF 20% 100VDC CER; 28480; 0160-0570".

Change A2R22 from 0683-1015 (1001}) to “0683-2015; RESISTOR-FXD 200 5% .25 FC TC=—400/+600;
0160G; CB2015".

Change A2U13 from 1820-1425 to “1820-1197; 1C GATE TTL LS NAND QUAD 2-INP; 0169H;
SN74LSOON".

Change A2U22 from 1820-1885 to “1820-0574; IC FF TTL D-TYPE COM CLEAR QUAD; 0340F;
DMB55IN™.

Page 8-149, Figure 8-24, A1 and A2 Schematic Diagram:
Change A2 series number from “1828” to “1804”.
Change the value of resistor A2R22 from 100 to 200 ohms.
Delete capacitor C20 from A2US8, pin 3.

CHANGE 2
Page 6-23, Table 6-3, A14 Replaceable Parts:
Change A14 series number from 1840 to 1812.
Change A14U7 part number from 1818-0706 to 1818-0331. Annotate that the older part number
(1818-0331) is obsolete and the new part number (1818-0706) is the recommended replacement.

Page 8-175, Figure 8-37, A14 Schematic Diagram:
Change A14 series number from “1840” to “1812”.
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CHANGE 3
Page 6-23, Table 6-3, A14 Replaceable Parts:
Change A14 series-number from 1812 to 1808.
Delete “A14C28; 0160-3878; CAPACITOR-FXD 1000PF +20% 100VDC CER; 28480; 0160-3878"".

Page 8-175, Figure 8-37, A14 Schematic Diagram:
Delete A14C28 (1000PF) from U11A, pin 3.
Change series number (top of diagram) from “1812” to “1808".

Page 6-23, Table 6-3, A16 Replaceable Parts:
Change A16 part number from 05342-60038 to 05342-60016 in the HP and Mfr part number columns.
Change “(SERIES 1812)” to ““(SERIES 1720)”.
Delete A16)7; 1200-0424; SOCKET IC BLK 14-CONTACT; 23880; CSA2900-14B.
Change A16}1-J6 Description column from “NOT ASSIGNED”’ to “CONNECTOR, RF, 28480; 1250-1565"

Page 6-38, Table 6-5, Option 002 Replaceable Parts: .
Change A16 part numbers in HP and Mfr part number columns from “05342-60038” to “05342-60016".

NOTE

The 05342-60038 circuit board is electrically identical to the
05342-60016 and uses the same parts except for the six
coaxial cables and connector. The two boards are not inter-
changeable due to the difference in interconnection. The
cable differences are listed below.

Delete “A16W1; 8120-2668; CABLE ASSY W/PLUG; 28480; 8120-2668".

Add the following cable assemblies:
05342-60113; CABLE ASSY, GRAY/BLUE; 28480; 05342-60113
05342-60114; CABLE ASSY, GRAY/BROWN; 28480; 05342-60114
05342-60115; CABLE ASSY, GRAY/RED; 28480; 05342-60115
05342-60116; CABLE ASSY, GRAY/ORANGE; 28480; 05342-60116
05342-60117; CABLE ASSY, GRAY/YELLOW; 28480; 05342-60117
05342-60118; CABLE ASSY, GRAY/GREEN; 28480; 05342-60118

Page 6-41, Table 6-6, Option 003 Replaceable Parts:
Change A16 part numbers in HP and Mfr columns from “05342-60037" to “05342-60016".

Page 8-179, Figure 8-39, A16 Schematic Diagram:
Change A16 part number and series number (top of diagram) from “(05342-60038) SERIES 1812 to read
“(05342-60016) SERIES 1720”.

At left edge of diagram change the pin numbers of connector J7 to | numbers as follows:

CHANGE
FROM TO
J3 Pin Numbers ) Number
1and 14 J1
-2and 13 J2
4 and 11 J5
5 and 10 J6
3and 12 J4
6 and 9 J3

i}
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CHANGE 4 ’
Page 6-23, Table 6-3, A14 Replaceable Parts:
Change the series number from “1808” to “1804”.
Change A14R5 from “0698-5426; RESISTOR 10K 10% .125W CC TC=350/+857; 0160G; BB1031” to read
“0698-7097; RESISTOR 1M 5% .125W CC TC=-600/+1137; 0160G; BB1055”.

a4 Add “A14C25; 0160-3879; CAPACITOR-FXD .01UF +-20% 100VDC CER; 28480; 0160-3879".
Add “A14R22; 0698-5174; RESISTOR 200 5% .125W CC TC=-330/+800; 0160G; BB2015”.
Add “A14R23; 0698-5562; RESISTOR 120 5% .125W CC TC=-300/+800; 0160G; BB1215".
Delete “A14R24; 0675-1021; RESISTOR 1K 10% .125W CC TC=-330/+800; 0160G; 8B1021”.
Delete “A14Q1; 1854-0574; TRANSISTOR, NPN St PD=500 MIN FT=125 MHz; 28480; 1854-0574"".

Page 8-175, Figure 8-37, A14 Schematic Diagram:
Change the series number (top of page) from “1808” to “1804”.
Replace the input circuit of UT1A (left side of diagram) with the following circuit:

'| +5V +5V

! R22 92 ralo)

| 200 4700 ullA
ats (RST 3] 1

10M

1 cos Sres
I o0 Sizo *OV RS
X M
i
CRI
CHANGE 5

Page 6-7, Table 6-3, A2 Replaceable Parts:
Change A2 series number from ‘“1804” to “1720”.
Delete “A2C17; 0160-3878; CAPACITOR-FXD 1000PF +-20% 100VDC CER; 28480; 0160-3878".
Delete “A2C18; 0160-0573; CAPACITOR-FXD 4700PF +-20% 100VDC CER; 28480; 0160-0573".
Delete “A2C19; 0160-0573; CAPACITOR-FXD 4700PF +-20% 100VDC CER; 28480; 0160-0573".

Page 8-149, Figure 8-24, A2 Schematic Diagram:
Change A2 series number (top of diagram)from “1804” to “1720”.
Delete A2C17 (1000P) from U9, pin 1 (top left part of diagram).
Delete A2C18 and C19 (4700P) from U13, pin 1 (top left part of diagram).

Page 6-8, Table 6-3, A3 Replaceable Parts:
Change A3 series number from “1804” to “1720”.
Delete “A3C26; 0160-3878; CAPACITOR-FXD 1000PF +-20% 100VDC CER; 28480; 0160-3878".

Page 8-153, Figure 8-26, A3 Schematic Diagram:
Change A3 series number (top of diagram) from “1804” to “1720”.
Delete A3C26 (1000P) from U2 pin 4.

Page 6-30, Table 6-3, A21 Replaceable Parts: -
Change A21 series number from “1804” to “1720”.
Change A21R14 (215) from 0698-3441 to “0757-0280 RESISTOR 1K 1% .125W F TC=0+-100; 03298B;
C4-1/8-TO-1001-F”.

Page 8-187, Figure 8-43, A21 Schematic Diagram:
Change A21 series number (top right of diagram) from “1804” to “1708".
Change A21R14 from 215 to 1K.

Page 6-33, Table 6-3, A25 Replaceable Parts:
Change A25 series number from “1804” to “1720”.
Delete “A25C35; 0160-3029; CAPACITOR-FXD 7.5PF +-.5PF 100VDC CER; 28480; 0160-0329".
m:’ Delete A25C36; 0160-3029; CAPACITOR-FXD 7.5PF +-.5PF 100VDC CER; 28480; 0160-3029".
k!

Page 8-191, Figure 8-45, A25 Schematic Diagram:
Change A25 series number (top of diagram) from “1804” to “1720”.
Delete A25C35 (7.5PF) and A25C36 (7.5PF) from junction of R9, R16, and R17.
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CHANGE 5 (CONT’D) ‘

Page 6-23, Table 6-3, A14 Replaceable Parts:
Change A14 series number from “1804” 1o “1720".
Delete A14C25; 0160-3879; CAPACITOR-FXD .01UF +-20% 100VDC CER; 28480; 0160-3879,
Delete A14C26; 0160-3879; CAPACITOR-FXD .01UF +-20% 100VDC CER; 28480; 0160-3879.
Delete A14C27; 0160-0571; CAPACITOR-FXD 470PF +-20% 100VDC CER; 28480; 0160-0571.
Delete A14R22; 0698-5174; RESISTOR 200 5% 125W CC TC=-300/+800; 01607; BB2015.
Delete A14R23; 0698-5562; RESISTOR 120 5% .125W CC TC=-300/+800; 01607; BB1215.
Change A14U1 in both HP partnumber and Mfr part number columns from 1818-0698" to “1818-0329"
Change A14U4 in both HP part number and Mfr part number columns from “1818-0697" to “1818-0330"

Page 8-94, Table 8-9, A14 Troubleshooting:
Select the signatures as follows:

Signal Name Location Signature
LD@g AT4A(3) AA7C
LD1 A14A(4) 9UH5
LD2 A14A(6) A4PF
LD3 A14A(6) F1P9
LD4 A14A(7) P1P9
LD5 AT4A(8) AOA6
LD6 A14A(9) 312H
LD7 A14A(10) 54C7

Page 8-95, Table 8-9, A14 Troubleshooting:
Select the signature as follows:

Signal Name Location Signature /
Do U3(9) 1PFC
D1 U3(12) 2945
D2 U3(4) 127F
D3 U3(7) 7779
D4 U3(12) 5779
D5 U3(9) 163C
D6 U3(7) 87CH
D7 U3(4) P227

Page 8-95, Table 8-9, A14 Troubleshooting:
Select the signature obtained when the START and STOP of the 5004A is on R2 test point as follows:

Signal Name ' Location Signature
Dg U4(23) FAA3
D1 U4(22) 9597
D2 ‘ - U421 UHU3
D3 U4(20) ABAS8
D4 U4(19) 196H
D5 U4(18) 24F6
D6 U4(17) A956
D7 U4(16) 92F1

Page 8-96, Table 8-9, A14 Troubleshooting:
Select the signatures as follows:

Signal Name Location Signature

D@ U1(23) 6000

D1 U1(22) 6P3H o
D2 U1(21) HP60

D3 U1(20) P686

D4 U1(19) 65P0

D5 uU1(18) A520

D6 U1(17) P903

D7 U1(16) H4UC
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CHANGE 5 (CONT'D)
Page 8-175, Figure 8-37, A14 Schematic Diagram:
Change A14 series number (top of diagram) from “1804” to “1720”.
Delete €26 (1000P) and C27 (470P) from U17(15) to circuit common.
Delete R22 (2000) between U11(1) and +5V (left middle of diagram).
a Delete C25 (.001) between U11(1) and circuit common.
Delete R23 (12002) between U11(1) and circuit common.

Page 6-32, Table 6-3, A24 Replaceable Parts:
Change A24 series number from “1804” to “1432".
Change A24L1 from “9100-2430" to "91‘}0—0179; COIL-MLD 22UH 10% Q=55 .155DX .375LG; 02178;

15-4445-7)".
Change A24L1 from “9100-2430" to “91?0-0179; COIL-MLD 22UH 10% Q=55 .155DX .375LG; 0217B;

15-4445-7)". !
Delete “A24C2; 0180-0552; CAPACITOI‘l-FXD 220UF +-20% 10VDC TA; 28480; 0180-0552".
Page 8-189, Figure 8-44, A24 Standard 10 MHz Oscillator Assembly Schematic Diagram:
Change A24 (Standard) series number from 1804 to 1432.

Change L1 from 220UH to 22UH.
Delete C2 (220UF) from L1 to circuit common.
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SECTION VIHI
SERVICE

INTRODUCTION

8-2. This section provides service information and symbol descriptions, theory of operation,
troubleshooting procedures, and schematic diagrams. The arrangement of content of this
section is described in detail below. Refer to the Table of Contents for specific page and para-
graph numbers.

a.

8-3.

Schematic Diagram Symbols and Reference Designations. Describes the symbols used on
schematic diagrams and reference designators used for parts, subassemblies and
assemblies.

Identification Markings. Describes the method used by Hewlett-Packard for identifying
printed-circuit boards and assemblies.

Safety Considerations. Describes the safety consnderatlons applicable during mainten-
ance, adjustments, and repair.

Signal Names. Lists signal mnemonics, names, source, destination, and function for 5342A
signals.

Disassembly and Reassembly Procedures. Describes removal of covers, front frame,
assemblies to gain access to parts.

Factory Selected Components. Lists procedures for replacement of parts whose values
are selected at time of manufacture for optimum performance.

Service Accessory Kit 10842A. Describes the use and function of kit (extender boards)
used for testing pc boards.

Logic Symbols. Description of logic symbols used on schematics.

Theory of Operation. Includes block diagram description of overall operation, special
function descriptions, and detailed circuit operation explanations.

Assembly Locations. Describes and illustrates location of assemblies, adjustments, front
and rear panel components by reference designators.

Troubleshooting Procedures. Provides troubleshooting techniques, recommended test
equipment, and troubleshooting tables arranged to isolate trouble to an assembly and
then to the component level.

Schematic Diagrams. A diagram for each assembly is included, arranged in order of
assembly number. A component locator photo is included adjacent to each diagram. The
schematic diagrams contain tables of reference designations, tables of active elements
(by part number), voltage measurements and signature analyzer signatures, where
applicable.

SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS

8-4. Figure 8-1 shows the symbols used on the schematic diagrams. At the bottom of Figure 8-1,
the system for reference designators, assemblies, and subassemblies is shown.

8-5.

8-6. Assemblies such as printed-circuits are assigned numbers in sequence, A1, A2, etc. As
shown in Figure 8-1, subassemblies within an assembly are given a subordinate A number. For

Reference Designations

Service
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8-2

example, rectifier subassembly A1 has the complete designator of A25A1. For individual com-
ponents, the complete designator is determined by adding the assembly number and sub-
assembly number if any. For example, CR1 on the rectifier assembly is designated A25A1CR1.

8-7. IDENTIFICATION MARKINGS ON PRINTED-CIRCUIT BOARDS

8-8. HP printed-circuit boards (see Figure 8-1) have four identification numbers: an assembly
part number, a series number, a revision letter, and a production code.

8-9. The assembly part number has 10 digits (such as 05342-60001) and is the primary identifi-
cation. All assemblies with the same part number are interchangeable. When a production
change is made on an assembly that makes it incompatible with previous assemblies, a changein
part number is required. The series number (such as 1720A) is used to document minor electrical
changes. As changes are made, the series number isincremented. When replacement boards are
ordered, you may receive a replacement with a different series number. If there is a difference
between the series number marked on the board and the schematic in this manual, a minor
electrical difference exists. If the number on the printed-circuit board is lower than that on the
schematic, refer to Section VII for backdating information. If it is higher, refer to the looseleaf
manual change sheets for this manual. If the manual change sheets are missing, contact your local
Hewlett-Packard Sales and Service Office. See the listing on the back cover of this manual.

8-10. Revision letters (A, B, etc.) denote changes in printed-circuit layout. For example, if a
capacitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed-circuit board layout is changed and the revision letter is incremented to
the next letter. When a revision letter changes the series number is also usually changed. The
production code is the four-digit seven-segment number used for production purposes.
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DANGEROUS VOLTAGE, EXCEEDS
1000 VOLTS

SYMBOLS KNOB CONTROL

FRONT PANEL LABEL SCREWDRIVER ADJUST

REAR PANEL LABEL MAIN SIGNAL PATH

INTERIOR AND PC BOARDS LABEL

O
%,

FEEDBACK PATH

WIPER MOVES TOWARD “CW" WHEN
CONTROL 1S ROTATED CLOCKWISE

Ton O on TEST POINT
PROTECTIVE CONDUCTOR TERMINAL AN
N\

CIRCUIT COMMON ALTERNATING CURRENT

IDENTIFIED COMMON

DIRECT CURRENT

CHASSIS TERMINAL ~_

INSTRUCTION MANUAL REFERENCE

ALTERNATING OR DIRECT CURRENT

PRINTED CIRCUIT BOARD IDENTIFICATION
HP PART NO.
I» ,, 05340-60037 aq—

A 1248A 2 MANUFACTURING
\.\ DIVISION CODE
) SERIES NO.

{May Be Stamped
Eisewhere On The Board)

REVISION LETTER

PRODUCTION CODE

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 Cl A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
Assembly A bly (includes A25A1 (used to document
Number Name Assembly) changes)

/\

N N N
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

reugier — A1 RECTIFIER ASSY

J2 mounted on

Terminal
Numbers J 1

J3 not mounted
Assembly A25 A bly (O5I00_ 623” l on Assembly A25
Numbers indicate Part of A25 [
Pins of J2 \I ) PIO PIO l
2 T b cRl XAl WHT-ORN-GY RED'VS +6.3v
2 TO
gt 767, ~ ASPI(6)
|
| I
5 ' 120 ' +6.3V supplied
3 8GY ,;, g K from J3 to Pin 6
Transformer /i/ ' | of P1 on
1

Connector A25XAl
Pin Numbers

Assembly A5

Figure 8-1. Schematic Diagrams Notes
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8-11. Assembly Identification

8-12. The assembly number, name, and Hewlett-Packard part number of 5342A assemblies are

listed in Table 8-1.

Table 8-1. Assembly Identification
ASSEMBLY NAME HP PART NO.

Al Keyboard Display 05342-60001
A2 Display Driver » 05342-60002
A2 Option 004 (DAC) Display Driver 05342-60028
A3 Direct Count Amplifier 05342-60003
A4 Offset VCO 05342-60004
A5 RF Multiplexer 05342-60005
A6 Offset Loop Amplifier 05342-60006
A7 Mixer/Search Control 05342-60007
A8 Main VCO 05342-60008
A9 Main Loop Amplifier 05342-60009
A10 Divide-by-N 05342-60010
ANl IF Limiter 05342-60011
A12 IF Detector 05342-60012
A13 Counter 05342-60013
Al4 Processor 05342-60014
A15 Option 011 HP-IB ' 05342-60015
A16 Option 002 Amplitude Measurements 05342-60038
Al6 Option 003 Extended Dynamic Range 05342-60037
A17 Timing Generator 05342-60017
A18 Time Base Buffer '05342-60018
A19 Primary Power 05342-60019
A20 Secondary Power 05342-60020
A21 Switch Drive 05342-60021
A22 Motherboard 05342-60022
A23 Power Module 05342-60023
A24 Oscillator 05341-60047
A24 Option 001 Oscillator 10544-60011
A25 Preamplifier 05342-60025
A26 Sampler Driver 05342-60026
ul Sampler 5088-7022
U2 Option 002 High Frequency Amplitude Module 5088-7035
U2  Option 003 Attenuator 5088-7038
A27 Option 002 Low Frequency Amplitude Module 05342-60027
A29 Option 011 HP-1B interconnection 05342-60029

8-13. SAFETY CONSIDERATIONS

8-14. Although this instrument has been designed in accordance with international safety
standards, this manual contains information, cautions, and warnings which must be followed to
ensure safe operation and to retain the instrument in safe condition. Service and adjustments
should be performed only by service-trained personnel.

_WARNING | ”

ANY INTERRUPTION OF THE PROTECTIVE
(GROUNDING) CONDUCTOR (INSIDE OR OUT-
SIDE THE INSTRUMENT) OR DISCONNECTION OF
THE PROTECTIVE EARTH TERMINAL IS LIKELY TO
MAKE THE INSTRUMENT DANGEROUS. INTEN-
TIONAL INTERRUPTION IS PROHIBITED.

8-4
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8-15. Any adjustment, maintenance, and repair of the opened instrument under voltage should
be avoided as much as possible and, when inevitable; should be carried out only by a skilled
person who is aware of the hazard involved.

8-16.  Capacitors inside the instrument may still be charged even if the instrument has been
disconnected from its source of supply.

8-17. Make sure that only fuses with the required rated current and of the specified type
(normal blow, time delay, etc.) are used for replacement. The use of repaired fuses and theshort-
circuiting of fuseholders must be avoided.

PRIOR TO MAKING ANY VOLTAGE TESTS ON THE
A19 PRIMARY POWER ASSEMBLY, THE VOLTMETER
TO BE USED OR THE 5342A MUST BE ISOLATED
FROM THE POWER MAINS BY USE OF AN ISOLA-
TION TRANSFORMER. A TRANSFORMER SUCH AS
AN ALLIED ELECTRONICS, 705-0084 (120V AC) MAY
BE USED FOR THIS PURPOSE. CONNECT THE
TRANSFORMER BETWEEN THE AC POWER SOURCE
AND THE POWER INPUT TO THE 5342A.

8-18. Safety Symbols

8-19. The following safety symbols are used on equipment and in manuals:

Instruction manual symbol. The product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in
order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by voltage
exceeding 1000 volts must be so marked).

i

Protective conductor terminal. For protection against electrical shock in
OR @ case of a fault. Used with field wiring terminals to indicate the terminal
which must be connected to ground before operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a signal

@ common, as well as providing protection against electrical shock in case
of a fault. A terminal marked with the symbol must be connected to
ground in the manner described in the installation (operating) manual,
and before operating the equipment.

/_)7 oR - I Frame and chassis terminal. A connection to the frame (chassis) of the
equipment which normally includes all exposed metal structures.

Y% Alternating current (power line).

— - Direct current (power line).

- ternati r di r line).
_~ Alternating or direct current (power line)

The WARNING signal denotes a hazard. It calls attention to a procedure,

WARNING practice, or the like, which, if not correctly performed or adhered to,

could result in personal injury.

i’ @ The CAUTION sign denotes a hazard. It calls attention to an operating
‘ CAUTION procedure, practice, or the like, which if not correctly performed or

\ adhered to, could result in damage to or destruction of part or all of the
product.

Service

8-5



Model 5342A
Service

8-20. SIGNAL NAMES

8-21. Table 8-2 is a list of signal names used in the 5342A. The list is in alphabetical order and
includes the mnemonics for cross-reference with the schematic diagram signal names. A descrip-
tion of the function of each signal and the source and destination is included in the table.

Table 8-2. Signal Names

8-6

MNEMONIC NAME FROM TO FUNCTION

Ag Address 8 XAT4A(3) | XA13(7), XA15A(3),
XAT6A(3), A22W4(5),
A22/1(24)

Al Address 1 XA14A{4) | XA13(2), XA15A(4),
XA16A(4), A22W4(6),
A22]1(23)

A2 Address 2 XAH4A(5) | XA13(3), XA15A(5),
XA16A(5), A22W4(9),
A22]1(22)

A3 Address 3 XA14A(6) | XA13A(4), XA15A(6),
XA16A(6), A22W4(10),
A22)1(10)

A4 Address 4 XA14A(7) | XA13(5), XA15A(7),
XA16A(7), A22W4(17)

A5 Address 5 XA14A(8) | XA13(6), XA15A(8],
XA16(8), A22W4(18)

A6 Address 6 XA14A(9) | XA15A(9), XA16A(9),
A22W4(19)

A7 Address 7 XA14A(10) | XA15A(10), XA16A(T0), Address Lines
A22W4(20)

A8 Address 8 XA14A(TT) | XAI5A(TT), XA16A(TT),
A22W4(33)

A9 Address 9 XAT4A(12) | XA15A(T2), XA16A(12),
A22W4(34)

A10 Address 10 XAT4A(T3) | XA15A(T3), XA16A(T3),
A22W4(35)

AN Address 11 XA1M4A(T4) | XAT5A(T4), XA16A(13),
A22W4(36)

A12 Address 12 XA14A(15) | XA15A(T5), XA16A(15),
A22W4(37)

A13 Address 13 XA14A(16) | XA15A(T6), XA16A(T6),

_ A22W4(38)

Al4 Address 14 XA14A(17) | XA15A(T7), XA16A(T7),
A22W4(39)

A15 Address 15 XAT4A(18) | XA15A(18), XA16A(18)
A22W4(40)

AMPL ON | Amplitude On XA16B(4) | U2 Option 002 signal from A16
board to U2 HF Amp to select
the amplitude measurement.

AMPL SEL Amplitude XA16B(4) | A27C7 Optin 002 signal from A16

Select board to A27 LF Amp to ,,
switch from frequency to
ampltiude measurement,

AT1 or (ATT)| Attenuation A25(ATY) XA16B(3) Signal from A25 Preamp
| current source to the
A16 curcuits that controls
attenuation of RF
input signal.

[
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MNEMONIC

NAME FROM TO _ FUNCTION
CHECK  |Check Output XA10T) | XA11&7,7) 75 MHz signal sent from A10
Divide-by-N to A11 IF
Limiter when 5342A is in
&l CHECK mode.
CLOCK Clock XA17(4) XA14B(8, 8) 1 MHz TTL clock sent from
(CLK) A17 Timing Generator to A14
Microprocessor clock
generator to derive #1 and
. 62 from MPU.
DIRECT A Direct Count XA3(2) XA13(7) Divide-by-two output of
A Output Direct Count Amplifier
Assembly to A13 Counter
Assembly.
DIRECT B Direct Count XA3{T) XA13(14) Divide-by-four output of
B Output Direct Count Amplifier
Assembly to A13 Counter
Assembly.
DIV N Divide-by-N XA8(5) XA10(8) Signal from A8 Main VCO
to A10 Divide-by-N.
D9 Data 0 XA14A(3) | XA9(9), XA10(15), XA13(1),
XA14A(3), XAT5A(3), N
XA16A(3), XA17(10),
A22]1(20), X22W4(11)
D1 . Data 1 XA14A(4) XA10(16), XA13(2),
XA17(11), A22J1(19),
A22W4(12)
D2 Data 2 XAT4A(5) XA10(17), XA13(3),
XA15A(5), XA16A(5),
XA17(12), A22)1(18),
A22W4(13)
D3 Data 3 XA14(6) XA10(18), XA13(4),
XA15A(6), XA16A(6),
XA17(13), A22J1(17),
A22W4(14)
D4 Data 4 XAT4A(7) | XA10(T5), XA12(15, T5), > Data Lines
XA15A(7), XA16A(7),
XA17(11), A22J1(5),
A22W4(15)
D5 Data 5 XA14A(8) XA10(16), XA12(16, 16),
XA15A(8), XAT6A(8),
XA17(10), A22J1(6),
' A22W4(16)
D6 Data 6 XAT4A(9) | XA10(77), XA12(17, 77)
XA15A(9), XA16A(9),
XA17(9), A22J1(7),
A22W4(23)
D7 Data 7 XA14A(10) | XA10(78), XA12(18, 18),
: XA15A(10), XA16A(10),
XA17(8), A22J1(8),
A22W4(24) e
EXT IN External Input  |)2 (rear panel)] XA18(10) Signal from an external
R source via J2 on rear panel
to A18 Time Base Buffer
Assembly
FREQ ON  [Frequency On XA16B(3) |U2 Option 002 signal from

A16 board to U2 HF Amp
to select frequency
measurement.

Service
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Table 8-2. Signal Names (Continued)
MNEMONIC NAME FROM TO FUNCTION
HECL RST | High ECL Reset XA13(10) XA3(4) High signal from A13 Coun-
(HECLR) ter Assembly that resets the
mdin gate on A3 Direct
Count Amplifier Assembly.
HDSP WRT High Display XA14B(10) | XA2(3) High signal from A14 Micro-
(HDSP) Write processor causes data from
bus to be written into RAM
on A2 Display Driver. When
signal goes low, contents of
RAM are displayed.
HSRCH EN High Search XA7(2) XA6(8) High signal from 500 kHz
Enable detector on A7 sent to
Search Generator on A6 if
the-offset VCO frequency is
not 500 kHz less than the
main VCO frequency.
IF Intermediate A25)1 XA11(1), via A22W3 A25 Preamplifier output to
Frequency AT1 IF Limiter Assembly.
IF COUNT Intermediate XA12(8) XA13(7) A12 IF Detector output to
Frequency to A13 Counter Assembly
Counter
IF LIM Intermediate XA11(12) | XA12{1) A11 IF Limiter outplit to
Frequency A12 IF Detector Assembly.
Limiter Output
IF OUT Intermediate A25)2 J4 (rear panel) via W3 A25 Preamplifier interme-
Frequency diate frequency output to
Output rear panel connector.
ISOLATOR | Optical Isolator | XA19(18, 18) | XA20(15, 15), XA21(17,77) | Signals excessive current
load to the U3 Timer Over-
current shutdown circuit.
LAMPEN | Low Amplitude XA16B(1) XA14B(2) Signal from A16 Amplitude
(Option 002) Enable Assembly to notify A14
Microprocessor that Option
002 is present.
LAMP MTR | Low Amplitude XA14B(13) | XA16B(2) Signal from A14 Microproc-
(Option 002) Meter essor Assembly to write data
or read data from Option 002
A16 Amplitude Assembly.
LCTR RD Low Counter XA14B(2) XA13(6) Signal from A14 Microproc-
Read essor to A13 Counter Multi-
plexer circut to read con-
tents of A or B counter to the
data bus (depending upon
the state of the A5 line).
LCTR WRT | Low Counter XA14B(3) XA13(7) Sigﬁal from A14 Microproc-
Write essor to A13 Counter FF cir-
cuit that selects either IF or
Direct B to be counted.
LDA Low Digital-to- XA14B(3) XA2U15(4, 5) Signal from A14 Microproc-
Analog essor that loads data into
U15 Buffer register on A2
board (Option 004) for
conversion to analog.

8-8
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MNEMONIC

NAME

FROM

TO

FUNCTION

LDIRECT

LDIR
Gate

LDVRST

LEXT

LEM

LFRERUN
(LFRUN)

LHP-IB

LIF Gate

LIRQ

LKBRD
(LKBR)

LO FREQ

Low Direct

Low Direct Gate

Low Device
Reset

Low External

Low Frequency
Modulation

Low Free Run

Low HP
Interface Bus

Low Inter-
mediate Fre-
quency Gate

Low Interrupt
Request

Low Keyboard

Local Oscillator
Frequency

XA13(714)

3

XA17

XA14B(4)

S4 (rear panel)

$3 (rear panel)

XA14B(

-
—

XA14B(14)

XA17{

w

)

XA2)1(1)

XA14B(9)

A4W1

1 xA16B{7)

XA3(5)

XA2J1(9)

XA18(9)

XA17(1

L

A14S2 (Ground)

XA15B(6)

XA13(16)

XA14A(13)

XA2(4)

A26)2

Signal from A13 Counter that
switches A27 LF Amp or U2
HF Amp to A16 board
measurement circuits.

Low signal from A17 Timing
Generator that enables the
direct count main gate on
A3 Direct Count Amplifier
Assembly.

Temporary low signal from
A14 Microprocessor to A2

Display that blanks the dis-
play during power up.

Low signal from rear panel
switch (EXT/INT) in EXT
position that selects external
oscillator input to A18 Time
Base Buffer instead of
internal oscillator.

Low signal from rear panel
switch (CW/FM) in FM
position that selects long
prs and illuminates FM indi-
cator on display.

Low signal cause MPU on
A14 Microprocessor to con-
tinuously increment the
addresses on the address bus
(for diagnostic purposes).

Low signal from decoder on
A14 Microprocessor to en-
able reading from and
writing to A15 HP-IB
{Option 011).

Low signal from A17 Timing
Generator that enables coun-
ter A or B on A13 Counter
Assembly (depending upon
the state of the LO switch
signal).

Low signal from A2 Display
Driver or HP-IB Option 011
that interrupts A14 Micro-
processor.

Low signal enables A2 Display
Driver to send keyboard
information to A14
Microprocessor.

A5 Multiplexer Local Oscil-
lator output to A26 Sampler
Driver.
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Table 8-2. Signal Names (Continued)

MNEMONIC

NAME

FROM

TO

FUNCTION

LO Switch

LOVL (OL)

LPD READ
(LPDRD)

LPD WRT

LPOS SLOPE
(LPOS SL)

LPWR RST
{Option 002)

LTIM RD
(LTMRD)

LTIM WRT
(LTMWRT)

LSYNHI
(LSYH)

Local Oscillator

Switch

Low Overload

Low Power
Detect Read

Low Power
Detect Write

Low Positive
Slope

Low Power
Reset

Low Timing
Read

Low Timing
Write

Low Synch
High

XA17(T)

A25C29

XA14B(

Y
|

XA14B(70)

XA11(4, 4

XA14B(6)

N

XA14B{7)

XA14B(11)

XAS5(5), XA13(8}

XA12(14)

XA12(1

(%)
~—~

XA12(14),
XA9(9)

XA7

S

A25C34

XA17(8)

XA17(9)

XA10(13)

Low signal from A17 Timing
Generator that switches A5
Multiplexer between Main
VCO and Offset VCO syn-
chronously with switching
between Counter A and B
on A13 Counter Assembly.

Low signal from A25 Pre-
amplifier ampltiude detector
to A12 IF Detector bus driver
to indicate input signal level
to 5342A exceeds +5 dBm
(or 20 dBm).

Low signal from A14 Micro-
processor to A12 IF Detector
that causes A12 to output
data to the bus.

Low signal from A14 Mirco-
processor to A12 IF Detector
that causes A12 to detect
input signal power level.
When high, selects narrow or
wide filter on A9 Main Loop
Amplifier, depending upon
the state of data bit D@.

Low signal from A6 Search
Generator to A7 Mixer/
Search Control prevents
loop from locking on upper
sideband when offset VCO
is 500 kHz greater than
main VCO.

| Reset signal from A11 IF

Limiter to A25 Preamplifier
amplitude detector.

Low signal from A14 Micro-
processor that results in data
transfer from A17 Timing
Generator to A14 via the .
data bus.

Low signal from A14 Micro-
processor that clocks data
into the Input Register on
A17 Timing Generator.

Low to high transition from
A14 Microprocessor decoder
that loads the high order
bits into the N register on p
the A10 Divide-by-N
Assembly.
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Table 8-2. Signal Names (Continued)
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Service

MNEMONIC NAME FROM TO FUNCTION
LSYNLO Low Synch XA14B(12) | XA10(14) Low to high transition from

(LSYL) Low ' A14 Microprocessor decoder
that loads low order bits

o into N register.

LXROM Low External - XA15A(16), | XA14A(16) Not used.

ROM XAT6A(16)
MAIN Main Phase XATO(1) XA9(12) Phase error signals from
Al Error 1 A10 Divide-by-N assembly
to A9 Main Loop Amplifier
MAIN Main Phase XA10(T) XA9(12) that control the A8 Main
A2 Error 2 Main VCO.

MAIN CTRL | Main Control XA9(6) XA8(1) Control voltage signal from
A9 Main Loop Amplifier
that controls the frequency
of the A8 Main VCO.

MAIN OSC |Main Oscillator XA8(7) XA5(10) A8 Main VCO output to A5
RF Multiplexer Assembly.

MAIN VCO | Main Voltage XAB8(3) XA7(12) A8 Main VCO output to A7

Controlled . Mixer/Search Control
Oscillator Assembly that is mixed with
the signal from A4 Offset
VvCO.
OFFSET Offset Phase 1 XA7(1) XA6(10) A7 Mixer/Search Control
A outputs that are processed
. _ by A6 Offset Loop Amplifier
OFFSET Offset Phase 2 XA7(1) XA6(10) to develop OFFSET CON-
A¢2 TROL signal.

OFS CNTRL | Offset Control XA6(6) XA4(5) A dc control voltage signal
from A6 Offset Loop Ampli-
fier to A4 Offset VCO
Assembly.

OFS OSC Offset XA4(10) XA5(1) A4 Offset VCO output to A5
Oscillator RF Multiplexer Assembly.
OFS VCO | Offset Voltage XA4(7) XA7(9) A7 Offset VCO output to A7
Controlled Mixer/Search Control
Oscillator Assembly.
500 kHz 500 kilohertz XA18(3) XA7{7), XA10(5, 5} 500 kHz signal from A18
’ Time Base to the phase de-
tector on A7 and to +10 cir-
cuit on A10 Divide-by-N
Assembly.

1 MHz 1 Megahertz XA18(1) XA12(10), XA17(6) 1 MHz signal from A18 Time
Base to A12 IF Detector and
to the prs generator on A17
Timing Generator.

10 MHz OUT{ 10 Megahertz XA18(5) J3 (rear panel) 10 MHz signal from A18 Time

Out

Base to FREQ STD OUT con-
nector on rear panel.

8-11
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8-22. DISASSEMBLY AND REASSEMBLY

8-23. Before performing any of the following disassembly or reassembly procedures, the fol-
lowing steps must be performed.

a. Set LINE ON-STBY switch to STBY position.

b. Remove line power cable from Input Power Module (A23).
8-24. Top Cover Removal

8-25. To remove the top cover proceed as follows:
a. Place 5342A with top cover facing up.

b. At top rear of instrument remove pozidrive screw from rear cap retainer and remove
retainer.

Slide top cover back until free from frame and lift off.

To gain access to pc assemblies remove screws from top plate and remove plate.

8-26. Bottom Cover Removal

8-27. To remove the bottom cover proceed as follows:

a. Place 5342A with bottom cover facing up.

CAUTION

In the following step, the two front plastic feet must
be removed from the bottom panel to avoid damage
to internal wiring.

b. Remove two front plastic feet from bottom cover. Lift up on back edge of plastic foot and
push back on front edge of plastic foot to free foot from bottom cover.

c. Loosen captive pozidrive screw at rear edge of bottom cover.

Slide bottom cover back until it clears the frame. Reverse the procedure to replace the ' I
cover. X

8-28. FRONT FRAME REMOVAL

8-29. To remove front frame from main housing of the instrument, proceed as follows:
a. Remove top and bottom covers as described in preceding paragraphs.
b. Remove nut from type N connector on front panel.
¢c. Remove two screws from front of each side strut attaching front panel frame.

d. From bottom front of instrument, remove coax cable by pulling off connectors from A1j1
and A1j3. Remove cable strap connector from A2 Display Driver board. Note orientation
‘of connector pins for reference during reassembly.

CAUTION

In the following step, note the cable attached to the
power LINE switch and avoid stress on cable connec-
tions during removal of front panel frame.

8-12
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e. Slowly slide front panel frame off while pressing type N connector rearward through
panel.

f. The front panel frame (containing assemblies A1and A2) can now be moved freely within
a limits of the power cable, as shown in Figure 8-2.
8-30. Removal of A1 Display Assembly and A2 Display Drive Assembly from
Front Panel Frame
8-31. To remove A1 and A2 assemblies, remove frame as described in above paragraph and
proceed as follows:

a. Remove the A1-A2 assemblies (combined) from front panel frame by removing the nut
from the front panel BNC connector and removing the 5 large attaching screws from A2
Display Driver board.

b. Separate the A1and A2 assemblies by removing the two nuts attaching plug P1on the A1
Display assembly. Do not remove the attached screws from A2 Display Driver assembly.

c. Reassembly procedures are essentially the reverse of the disassembly procedures.

8-32. Replacement of LED’s in Front Panel Switches
8-33. Toreplaceadefective LED in a front panel pushbutton switch, remove and separate the A1
and A2 boards as described in the preceding paragraphs, and proceed as follows:

a.  Pull off the switch cap that covers the defective LED.

b.  Use a short length (approximately 2 inches) of heat-shrink tubing that will fit over the
replacement LED. Apply heat to the tubing to make a tight fit.

c. Unsolder the connections to the defective LED on the A1 board. Slide the heat-shrink
tubing over the defective LED and withdraw.

d. Place the replacement LED into the heat-shrink tubing and insert into the switch. Solder
the leads to the board.
8-34. Removal of U1 Sampler, A25 Preamplifier, and A26 Sampler Driver

8-35. Remove U1, A25, and A26 as follows:

a. Remove 5342A bottom panel by loosening screw at rear, remove two front feet and slide
panel rearward.

Refer to Figure 8-22 and locate assemblies at bottom front of instrument.
Pull off coax cables from A1J1, A1)3, A25]1 (IF OUT INT), and A25)2 (IF OUT EXT).
Disconnect rigid coax from U1 Sampler by loosening attaching nut.

Remove nut on front panel type N connector and remove rigid cable to allow access.

-~ e a0 T

Remove W2 cable strap connector at A22 motherboard and move cable strap to one side
to allow access.

8. Remove 5 screws attaching A25 mounting bracket (four corner and one middle screw)
and withdraw bracket (and attached assemblies) from intrument.

h. Remove A26 from bracket by removing the 2 small attaching bolts and nuts. Separate A26
from U1 by loosening the interconnecting hex connector from U1. Remove the cover
from A26 to gain access to components.

i. Remove U1 by removing one small bolt and nut. Pull U1 up out of socket.

j-  Assembly procedures are essentially the reverse order of the disassembly.

Service
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8-36. FACTORY SELECTED COMPONENTS

8-37. Some component values are selected at the time of final checkout at the factory. These
values are selected to provide optimum compatibility with associated components and are
identified on schematics and parts lists by an asterisk (*). The recommended procedure for
replacing a factory-selected part is as follows:

a. Refer to paragraphs 8-38 through 8-45 for test procedures required for selection of
critical value parts.

b. For factory selected components that are not listed in paragraphs 8-38 through 8-45, use
the original value.

c.  After replacing parts, perform the test specified for the circuit in the performance and
adjustment sections of this manual to verify correct operation.

8-38. Procedure for Selecting Resistor R15 on Direct Count Amplifier A3

8-39. If resistor A3R15 is not properly selected for value (average value 42.2 ohms), the 5342A
may exhibit a miscount at the low frequency direct count input for frequencies near 500 MHz.
To properly select A3R15, perform the following:

a. Set the 5342A to the 10 Hz—500 MHz RANGE and select 1 kHz RESOLUTION.
b. With assembly A3 on an extender board, monitor A3U4(14) with an oscilloscope.
c. The signal at A3U4(14) must go positive by 100 mV (+25 mV).

o —

100 mV
125 mV

SIGNAL AT
A3U4(14)

d. To determine the value of A3R15, first decide how much the actual upper voltage level at
A3U4(14) must change in order to fall between +75 mV to +125 mV. For every 5 mV

increase required, the value of A3R15 must be increased by 1 ohm and for every 5 mV'

decrease, the value of A3R15 must be decreased by 1 ohm. For example, if the actual
voltage only goes positive by 25 mV, then a 75 mV increase is required. Increase A3R15
by 15Q. :

e. Use a 1%, 0.125W resistor for A3R15. The following are HP part numbers for resistors
which may be used.

Value Part No.

61.90 0757-0276
56.2Q) 0757-0395
51.10 0757-0394
46.4Q) 0698-4037
42.20) 0757-0316
38.30 0698-3435
34.8() 0698-3434
31.60) 0757-0180
28.7Q) 0698-3433

Service
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8-40. Procedure for Selecting Resistor R16 and Capacitor C10 on Direct Count Amplifier A3

8-41. If resistor A3R16 and capacitor A3C10 are not the proper value, the 5342A will exhibit mis-
count at low levels for frequencies near 10 Hz at the high impedance direct countinput. This mis-
count is caused by leakage of the 300 MHz synthesizer frequency into the low frequency input.
To select A3R16 and A3C10, perform the following:

a. With the 5342A set to the 10 Hz—500 MHz range, impedance select set to 1 M}, 1 Hz
resolution, apply a 10 Hz signal at a level of 50 mV rms. If the counter properly counts
10 Hz, leave A3R16 at 510 (0698-3378) and A3C10 at 2.2 pF (0160-3872).

b. If the counter miscounts change A3R16 to 5100 (0698-5176) and change A3C10 to 10 pF
(0160-3874).

8-42. Procedures for Selecting Resistor R16 on Main Loop Amplifier A9

8-43. Whenever a repair is made in the main synthesizer loop consisting of assemblies A9, A8,

and A10, it may be necessary to change the value of resistor A9R16. If A9R16 is not the proper .
value, the counter will miscount at high frequencies. This miscount will be independent of input

signal level. Start with A9R16 equal to 10 M (HP P/N 0683-1565) and test as follows:

a. Testsetup:
18 GHz

GENERATOR
8620/86290

IF OUT ’ M=

— e —
[ [ R I ok I I
P e B - 2 Sk VI

SPECTRUM ANALYZER
141T/8552A/8554B

b. Setthe signal generator to 18 GHz and approximately ~10 dBm. Place the 5342A to AUTO
and observe 18 GHz count.

c. Set 5342A to MANUAL and observe the 5342A rear panel IF OUT on the spectrum
analyzer. Set spectrum analyzer SCAN WIDTH to 5 MHz and observe the following:

8-16
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d. Reduce input signal level until counter no longer counts 18 GHz but displays all zeros.
The IF OUT on the spectrunm analyzer should appear as:

5 MHz—s| |e—

e. If the spectrum analyzer display remains as in the first photo, or if the IF is centered as
shown below, then change A9R16 to 15 M() (0683-1565).

IF THIS IS CENTERED, THEN
@ CHANGE A9R16 to 15 MS.

SHOULD BE OFFSET FROM
CENTER (EITHER SIDE)

Procedure for Selecting Resistor A16R2 on A16 Assembly (Option 002 or 003)

t/@ 8-44.
8-45. When replacing resistor A16R2 (average value 10K ohms) select the original factory
selected value that is labeled on U2 assembly (part of Option 002 or 003).

8-17




Model 5342A
Service

8-46. SERVICE ACCESSORY KIT 10842A

8-47. The 10842A Service Accessory Kit contains 10 special extender boards (Figure 8-3)
designed to aid in troubleshooting the 5342A. The following paragraphs describe equipment
supplied, replaceable parts and operation.

8-48. Equipment Supplied

8-49. Table 8-3 lists the boards contained in the 10842A Service Accessory Kit with their general
description and usage. The kit is shown in Figure 8-3.

Table 8-3. 10842A Kit Contents

HP PART NO. QrYy. - DESCRIPTION FOR USE
05342-60030 1 |10 pin X2 Extender Boards for A4, A5, A6, and A18 assemblies.
05342-60031 1 |12 pin X2 Extender Boards for A3, A7, A8, A9, and A11 assemblies.
05342-60032 1 |15 pin X2 Extender Boards for the A24 assembly.
05342-60033 2 |18 pin X2 Extender Boards for the A17 assembly.
05342-60034 2 |22 pin X2 Extender Boards for A10, A12, A13, A20, A21 assemblies.
05342-60035 1 |24 pin X2 Extender Boards for the A19 assembly.
05342-60036 1 |Double 18 pin X2 Extender Boards for the A14 assembly.
05342-60039 1 }Keyed double 18 pin X2 Extender Boards for the A15 HP-IB assembly.
NOTE

For the Option 002 and 003 A16 assembly, use one

05342-60030 (10 pin X2) Extender Board and one

05342-60033 (18 pin X2) Extender Board.

8-50. Replaceable Parts
8-51. The only replaceable parts in the 10842A kit are the two integrated circuits and five

switches on the 05342-60036 extender board. Table 8-4 lists the HP part number and description
of those parts. Refer to Section V! for ordering information.

Table 8-4. Replaceable Parts for Extender Board 05342-60036

D::I‘G | HP PART NO. [QTY. DESCRIPTION Ch(d)‘[l;E MFR PART NO.
Ul 1820-1197 1 JIC GATE TTL LS NAND QUAD 2-INPUT" 01698 SN74LS00N
u2 1820-1281 "1 JIC DCDR TTL LS 2-TO-4-LINE DUAL 2-INPUT | 01698 | SN74LS139N
$1 - 3101-1856 1 [SWITCH-SL-8-1A-NS DIP-SLIDE-ASSY 1A 28480 3101-1856
$2 3101-1856 1 [SWITCH-SL-8-1A-NS DIP-SLIDE-ASSY .1A 28480 3101-1856 b
S3 3101-1856 1 SWITCH-SL 8-1A-NS DIP-SLIDE-ASSY .1A 28480 3101-1856
54 3101-1213 1 [SWITCH-TGL SUBMIN DPST .5A 120VAC PC | 28480 3101-1213
S5 3101-1675 1 SWI;gH-TGL SUBMIN DPST .5A 120VAC/ 28480 3101-1675
|pC
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05342-60035

05342-60039

05342-60033

05342-60030

05342-60033

05342-60036

05342-60031

60034

05342-60034 05342-

05342-60032

Figure 8-3. 10842A Service Accessory Kit
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8-52. Using Extender Board 05342-60036

8-53. The following paragraphs describe the general operation of the extender board
(05342-60036). Included is a description of the 3 DIP switches (S1, 52, and $3) the two toggle
switches (54 and S5) and test points R1, R2, and R3. Figure 8-4 shows the signals present at R1,R2,
and R3. Figure 8-5 is the schematic diagram of the extender board.

8-54. The 05342-60036 extender board is used for troubleshooting the A14 Microprocessor
Assembly in the 5342A. This extender board not only allows operation of A14 outside the instru-
ment casting but it also permits:

a. Isolation of the 16-line address bus and the 8-line data bus from the rest of the
instrument.

b.  Generation of START/STOP signals for performing signature analysis on individual
ROM’s on A14.

c. Manual control of the microprocessor reset.

8-55. The S1switch (leftmost switch) opens the data bus. With all switches up, the switches arein
the closed position. The S2 and S$3 switches open the 16 lines of the address bus.

8-56. Test points R1, R2, and R3 are used in taking signatures of the A14 ROM outputs as
described in Table 8-9. U1 and U2 decode address lines to generate signals which bracket the
addresses of each specific ROM. The signal at R1is low only when ROM U1 is enabled. The signal
atR2is low only when ROM U4 is enabled. The signal atR3 is low only when ROM U7 is enabled.

8-57. If the A14 Microprocessor is put into free-run as described in Table 8-9, the signals shown
in Figure 8-4 should be observed at test points R1, R2, and R3 on the extender board.

>

R3 SIGNAL
I e ~4 MSEC
R2 SIGNAL
— — ~4 MSEC
R1 SIGNAL
——— — ~4 MSEC

Figure 8-4. Extender Board (05342-60036) Test Points R1, R2, and R3
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&5342-60036 PROCESSOR EXTENDER BOARD (USED IN 10842A TROUBLESHOOTING KIT FOR THE 5342A)SERIES 1808 -
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Figure 8-5. Extender Board (05342-60036) Schematic Diagram
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8-58. LOGIC SYMBOLS

8-59. Logic symbols used in this manual conform to the American National Standard ANSI
¥32.14-1973 (IEEE Std. 91-1973). This standard supersedes MIL-STD-806B. In the following para-
graphs logic symbols are described. For further descriptions refer to HP Logic Symbology
manual, part number 5951-6116.

8-60. Logic Concepts

8-61. The binary numbers 1 and @ are used in pure logic where 1 represents true, yes, or active
and @ represents false, no, inactive. These terms should not be confused with the physical
quantity (e.g., voltage) that may be used to implement the logic, nor should the term “active” be
confused with a level that turns a device on or off. A truth table for a relationship in logic shows
(implicitly or explicitly) all the combinations of true and false input conditions and the result
(output). There are only two basic logic relationships, AND and OR. The following illustrations
assume two inputs (A and B), but these can be generalized to apply to more than two inputs.

AND Y js true if and only if A is true and B'is OR Yis true if and only if A is true or B is true
true (or more generally, if all inputs are {(or more generally, if one or more input(s)
true). is (are) true).

Y=1 if and only if A=1 and B=1 Y=1 if and only if A=1 or B=1
Y=AeB Y=A+B
EQUIVALENT EQUIVALENT
TRUTH TABLE SYMBOLS TRUTH TABLE SYMBOLS
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© O = =P
QO = 0 - |
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8-62. Negation

8-63. In logic symbology, the presence of the negation indication symbol o provides for the
presentation of logic function inputs and outputs in terms independent of their physical values,
the @-state of the input or output being the 1-state of the symbol referred to the symbol
description.

EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4
A——d4 A 1
SN 5 S Ty
— B - 8—g .
_ TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE:
1A B A BJz A B[z A B2
1 1o 1 0 1 0 T 1o
1 o 1 o0 | 1 oo i oo
o 1 1 0 1 1 1] 1 o [+ 1 o
0 o 1 0 o0} o 0|1 0 o}
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EXAMPLE 1  says that Z is not true if A is true and B.is true or that Z is true if A and B are not both true.
“7=AB or Z=AB. This is frequently referred to as NAND (for NOT AND).

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z=A+B. Note that this truth table is
identical to that of Example 1. The logic equation is merely a DeMorgan’s transformation
of the equations in Example 1. The symbols are equivalent.

@ EXAMPLE 3 “Z=A+B or Z=A+B and,

EXAMPLE 4  Z=AsB, also share common truth table and are equivalent transformations of each other.

The NOT OR form (Example 3) is frequently referred to as NOR.

NOTE
In this manual the logic negation symbol is NOT used.

8-64. Logic Implementation and Polarity Indication

8-65. Devices that can perform the basic logic functions, AND and OR, are called gates. Any
device that can perform one of these functions can also be used to perform the other if the re-
lationship of the input and output voltage levels to the logic variables 1 and 9 is redefined
suitably.

8-66. In describing the operation of electroniclogic devices, the symbol His used to representa
“high level”, which is a voltage within the more-positive {less-negative) of the two ranges of
voltages used to represent the binary variables. L is used to represent a “low level”, which is a
voltage within the less-positive (more-negative) range.

8-67. A function table for a device shows (implicitly or explicitly) all the combinations of input
conditions and the resulting output conditions.

8-68. In graphic symbols, inputs or outputs that are active when at the high level are shown
without polarity indication. The polarity indicator symbol Bx denotes that the active (one)
state of an input or output with respect to the symbol to which it is attached is the low level.

NOTE

The polarity indicator symbol “ P\ ” is used in this manual.

EXAMPLE 5 assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCTION TABLE FUNCTION TABLE

Y

Y

rrIxi|>»
rIrzx|lo
~IxIzx

Lol ol S 3 b J
rIr|o

H
L
L
L

POSITIVE by assigning the relationship H=1, L=8 at both input and output, Device #1 can perform
LOGIC the AND function and Device #2 can perform the OR function. Such a consistent assign-

ment is referred to as positive logic. The corresponding logic symbols would be:

DEVICE #1 DEVICE #2

=) =D
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NEGATIVE
LOGIC

alternatively, by assigning the relationship H=g, L=1 at both input and output, Device #1
can perform the OR function and Device #2 can perform the AND function. Such a con-
sistent assignment is referred to as negative logic. The corresponding logic symbols would
be:

DEVICE #2
A i
oty & Y

8-69. MIXED LOGIC. The use of the polarity indicator symbol (:[\.’) automatically invokes a
mixed-logic convention. That is, positive logic is used at the inputs and outputs that do not have
polarity indicators, negative logic is used at the inputs and outputs that have polarity indicators.

DEVICE #1

A
o)

b v

EXAMPLE 6 EXAMPLE 7
FUNCTION TABLE FUNCTION TABLE
A B 2 A 8 rd
H H L H H L
H L H H L L
t H H L H L
L L |H L L I H

This may be shown either of two ways: This may be shown either of two ways:
* & z : ] 21 z *] 21 2 a 3——2
8—f s, s—f s—D

Note the equivalence of these symbols to
examples 3 and 4 and the fact that the

Note the equivalence of these symbols to
examples 1 and 2 and the fact that the

function table is a positive-logic translation
{H=1, L=8) of the NAND truth table, and
also note that the function table is the
negative-logic translation (H=8, L=1) of the
NOR truth table, given in Example 3.

function table is a positive-logic translation
(H=1, 1=8) of the NOR truth table, and
also note that the function table is the
negative-logic translation (H=g, L=1) of the
the NAND truth table, given in Example 1.

8-70. It should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator ( IN. ) for each negative indicator (o) while leaving the
distinctive shape alone. To convert from the symbology of negative-logic, a polarity indication
( B ) is substituted for each negation indicator (0) and the OR shape is substituted for the AND

shape or vice versa.

8-71. It was shown that any device that can perform OR logic can also perform AND logic and
vice versa. DeMorgan’s transformation is illustrated in Example 1 through 7. The rules of the
transformation are:

1. At each input or output having a negation (o) or polarity ( &) indicator, delete the
- indicator.

&
2. At each input or output not having an indicator, add a negation (o) or polarity ( D\ )
indicator. '

3. Substitute the AND symbol Dfor the OR symbol D or vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative-
logic stays negative, and mixed-logic stays mixed.
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8-72. The choice of symbol may be influenced by these considerations: (1) The operation being
pesformed may best be understood as AND or OR. (2) In a function more complex than a basic
gate, the inputs will usually be considered as inherently active high or active low (e.g., the Jand K
inputs of a )-K flip-flop are active high and active low, respectively). (3) In a chain of logic, under-
séanding and the writing of logic equations are often facilitated if active low or negated outputs
feed into active low or negated inputs. :

8-73. Other Symbols

8-74. Additional symbols are required to depict complex logic diagrams, as follows:

Dynamic input activated by transition from a low level to a high level. The
opposite transition has no effect at the output.

Dynamic input activated by transition from a high level to a low level. The
opposite transition has no effect-at the output.

Exclusive OR function. The output will assume its indicated active level if and
only if one and only one of the two inputs assumes its indicated active level.

Inverting function. The outputis low if the input is high and itis high if the input
is low, The two symbols shown are equivalent.

Noninverting function. The output is high if the input is high and it is low if the
input is low. The two symbols shown are equivalent.

OUTPUT DELAY. The output signal is effective when the input signal returns
to its opposite state.

EXTENDER. Indicates when a logic function increases (extends) the number

of inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable states: a set (1) state
and a reset (0) state. Outputs are shown in the 1 state when the flip-flop is set.
In the reset state the outputs will be opposite to the set state.

RESET. A 1 input will reset the flip-flop. A return to 0 will cause no further
effect.

SET. A 1 input will set the flip-flop. A return to 0 will cause no further action.

TOGGLE. A 1 input will cause the flip-flop to change state. A return to 0 will
cause no further action.

Service
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_::- J) INPUT. Similar to the S input except if both ) and K (see below) are at 1, the
_ flip-flop changes state. ° :
_'I':' K INPUT. Similar to the R input (see above). i
L 4
. ¥
— D INPUT (Data). Always dependent on another input (usually C). When the i
—':l C and D inputs are at 1, the flip-flop will be set. When the C is 1and the D is 0, v J:
the flip-flop will reset. I}
—A Address symbol has multiplexing relationship at inputs and demultiplexing
- relationship at outputs.

8-75. Dependency Notation “C” “G” “V” “F”

8-76. Dependency notation is a way to simplify symbols for complex IC elements by defining
the existence of an AND relationship between inputs, or by the AND conditioning of an output
by an input without actually showing all the elements and interconnections involved. The
following examples use the letter “C” for control and “G” for gate. The dependent input is
labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean
the same thing. The letter “V” is used to indicate an OR relationship between inputs or between
inputs and outputs with this letter (V). The letter “F” indicates a connect-disconnect relationship.
If the “F” (free dependency) inputs-or outputs are active (1) the other usual normal conditions
apply. If one or more of the “F” inputs are inactive (8), the related “F” output is disconnected
from its normal output condition (it floats). :

The input that controls or gates other inputs is labeled with a “C” or a “G”,
p ga p

G1 e . . .

followed by an identifying number. The controlled or gated input or output is
1 labeled with the same number. In this example, “1” is controlled by “G1.”
G1
X4
OR When the controlled or gated input or output already has a functional lable (X
G1 is used here), thatlabel will be prefixed or subscripted by the identifying number.
1X
c If a particular device has only one gating or control input then the identifying
X number may be eliminated and the relationship shown with a subscript.
= g
G2 If the input or output is affected by more than one gate or control input, then the . |
12% identifying numbers of each gate or control input will appear in the prefix or o E
- subscript, separated by commas. In this example “X” is controlled by “G1” -k
oz and “G2.” b
X1.2
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8-77. Control Blocks

Model 5342A

8-78. A class of symbols for complex logic are called control blocks. Control blocks are used to
show where common control signals are applied to a group of functionally separate units.
gExamples of types of control blocks follow.

RIGHT

LEFT

|

so
St

OouTPUT
SEL

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function lines, such as a
common clear,

Shift register control block. These symbols are used with any array of flip-flop
symbols to form a shift register. An active transition at the inputs causes left
or right shifting as indicated.

Counter control block. The symbol is used with an array. of flip-flops or other
circuits serving as a binary or decade counter. An active transition at the +1 or
-1 input causes the counter to increment one count upward or downward, re-
spectively. An active transition at the 1 input causes the counter to increment
one count upward or downward depending on the inputatan up/down control.

Selector control block. These symbols are used with an array of OR symbols to
provide a point of placement for selection (S) or gating (G) lines. The selection
lines enable the input designated 0, 1, ....n of each OR function by means of a
binary code where S0 is the least-significant digit. If the 1level of these lines is
low, polarity indicators (&) will be used. The gating lines have an AND relation
with the respective input of each OR function: G1 with the inputs numbered 1,
G2 with the input numbered 2, and so forth. If the enabling levels of these lines
is low, polarity indicators { ) will be used.

Output selector control block. This symbol is used with a block symbol having
multiple outputs to form a decoder. The selection lines enable the output de-
signated 0, 1, ....n of each block by means of a binary code where S0 is the least-
significant digit. If the 1 level of these lines is low, polarity indicators (O\) will
be used.

Service
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8-79. Complex Logic Devices !
8-80. Logic elements can be combined to produce very complex devices that can perform more i
difficult functions. A control block symbol can be used to simplify understanding of many com- B |
plex devices. Several examples of complex devices are given here. These examples are typical of ’ 1
the symbols used in schematic diagrams in this manual. ¥
' i
Reference Designation x=y  opMt_ :
A2U2, A2U7 e
Part Number 24y T
-1820-0468 ], TRe- 1
SN7445N el a5 Z
51, S
23
Y A
Description of»ie
BCD TO DECIMAL DECODER/DRIVER
The output which is low will correspond to the binary weighted input. The minus
signs at the output indicate that the element is capable of supplying LOW’s only.
Reference Designation 2
A2U3 -
Part Number |5
1820-1443 _l & onTr
SN74LS293N 2 lq
13 E'R
11 “
10 —_ 9
S o !
& |8 .
Description !
4-BIT BINARY COUNTER :
This binary counter has four master-slave flip-flops and gating for which the count o i
cycle length is divide-by- e:ght The counter has a gated zero reset. To use the maxi- i
mum count length, the pin 11 input is connected to the pm 9 output. The input ';
count pulses are applied to the pin 10 input. i
i’
Reference Designation :i x=v |
A2U8, A2U11 Ty }_‘:('_’(53
Part Number ]
1820-0428 o
SN7489 2 :
: 2 o J&|c ’ 4
-It Gt ¥
. MEM r
5
] —Ml i -
7
T
o N,
escription o
64-BIT READ/WRITE MEMORY t a1l d
This memory has an array of 64 flip-flop memory cells in a matrix to provide 16 words | 8
of 4 bits each. Information present at the data input (pins 4, 6, 10, 12) is written into 3 A
memory by holding both the memory enable (pin 2) and write enable (pin 3) LOW AN
while addressing the desired word at the BCD weighted inputs (pins 1, 13, 14, 15).
The complement of the information written into memory is read outat the four out-
puts by holding memory enable (pin 2) LOW, write enable (pin 3) HIGH and selec-
ting the desired address.
8-28




Reference Designation
A2U12, A2U16
Part Number
1820-1254
DMB095N

Reference Designation
A14U16, A14U18
Part Number
1820-1368
DMB8096N

Reference Designation
A2U6
1820-1049
DM8097N

Reference Designation

Al4U8

Part Number
1820-1255
DM8098N

Description

DRVR

-
o|ml:-

R

12

-
=

|

1_
F
3
F
F
F
F

14

-
w

|

A2U12, A2U16

b s

12

14

HEX BUFFERS - HEX INVERTERS

A2U6

Model 5342A

Lo .

10

HNgs

12

r
1 F
F
F
F
F
F

e

14

p—

[a

A14U16, A14U18

14

A14U8

The buffers (8095-8097) and inverters (8096-8098) convert standard TTL or DTL out-
puts to THREE-STATE outputs. The 8095 and 8096 control all six devices from
common inputs (pins 1 and 15 LOW). The 8097 and 8098 control four devices from
one input (pin 1 LOW) and two devices from another input (pin 15 LOW).

Reference Designation
A2U17
Part Number
1820-1428
7415158

Description

2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

G1

GO

"1 MUX I’

0

1 L7

0

] >9___
0

: 12
0

This quad two input multiplexer selects one of two word inputs and outputs the data
the data when enabled. The level at pin 1 selects the input word. The outputs are

LOW when pin 15 is LOW.

Service
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Reference Designation TN Py s \
A2U18,A2U18, A9U1, 2]c @
A10U4, A12U13, A13U4, 3bc oz
A14U9 A15U3, A15U4, A N :
A15U9, A15U10, A15U14, .
A15U19, A15U34, A15U34, . o :
A17U9, A17U15 " oc M
Part Number P C .8 '
1820-1112 —Bnin
SN74LS74N
Description

DUAL D-TYPE FLIP-FLOP

The dual D-type flip-flop consists of two indepentent D-type flip-flops. The infor-
mation present at the data (Dc) input s transferred to the active-high and active-low
outputs on a low-to-high transition of the clock (C) input. The data input is then
locked out and the outputs do not change again until the next low-to-high tran- s
sition of the clock input. The set (S) and reset (R) inputs override all other input con- 5
ditions: when (S) is low, the active-high output is forced high; when reset (R) is low,
the active-high output is forced low. Although normally the active-low output isthe
complement of the active-high output, simultaneous low inputs at the setand reset
will force both the active-low and active-high outputs to go high at the same time on
some D-type flip-flops. This condition will exist only for the length of time that
both set and reset inputs are held low. The flip-flop will return to some indeter-
minate state when both the set and reset inputs are returned to the high state.

A o
“nlglfe
BN
N p
_2, |&|F U
Reference Designation 15
A1U22 —1® reww
Part Number » —] ORVR r N :
1820-0574 3 B¢ F . 3
DM8551IN ——bc F
_‘2. D¢ F 5 K
—1oc F 2
Description P

4-BIT D-TYPE REGISTERS

When both data-enable inputs (9 and 10) are LOW, data at the D¢ inputs is loaded
into the flip-flops on the next positive transition of the clock (pin 7). When both out-
puts control inputs (pins 1and 2) are LOW, data is available at the outputs, The out-
puts are disabled by a HIGH at either output control input. The outputs then
represent a high impedance. '
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" Oc 12
3 DC 2
10 DC 9
Reference Designation 5 CNTR
A10U1, A13U13, A13U14 ! c
A13U17, A13U18 13 [
Part Number snf.
1820-1251 e
SN74LS196N 4 o 5_1_
) [
8 T
R
Description

50/30 MHz PRESETTABLE DECADE COUNTER/LATCH'

The Decade Counter consists of a divide-by-two and a divide-by-five counter
formed by connecting pin 5 to pin 6 and taking the output from pin 12.

The outputs may be preset to any state by making “C” active low and entering the
desired data at the “Dc¢” inputs. The outputs at pins 5, 9, 2, and 12 will then corre-
spond to the data inputs independent of the state of the count-up clocks at pins 6
and 8. An active high signal at pin 1then enables the counter by latching the paralle}
data into the counter. The count-up clock at pin 8 clocks the +2 counter and pin 6
clocks the +5 counter. When the counter is clocked at pins 8 or 6, the outputs will
change on the negative-going edge of the signal. An active low at the “R” (reset)
input (pin 13) causes all the outputs to go low independent of the counting state.

X~Y 1 o8
6 D¢ 1"
5foc AL
4 13
Reference Designation py bt "
A10U8, A10U9, _ Pc
A10U13, AT0UT4 wewrr |
Part Number —1%6
1820-1429 U
7415160 2: sle
2 L & c
_'b R
Description

SYNCHRONOUS DECADE COUNTER

This synchronous presettable decade counter has four master slave flip-flops that
are triggered on the positive-going edge of the clock pulse (pin 2). A LOW at the
load input (pin 9) disables the counter and causes the outputs to agree with the
setup data after the next clock pulse regardless of the levels at the enable inputs
(pins 7 and 10). The clear function (pin 1) is asynhronous and a low level clear input
sets all outputs low regardless of the levels of the clock, load or enable inputs. Both
count enable inputs (pins 7 and 10) must be HIGH to count and the pin 10 input is fed
forward to neable the carry output (pin 15).
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Reference Designation

9
> C
A10U10, AT0U15, A10U17 ERINE
Part Number l'| RGTR
1820-119% a5 2
SN74LS174N aloe 5
—S8toc L
LI rw 10 __
—Bloc 12
14 Ioc 15
Reference Designation L Sp
A10U11, A10U16 NN
Part Number ] Rt r
1820-1195 o 2
SN74LS175N I o
5 7
—>ip LA,
¢ o
125 10
¢ Ol
Description » 4

HEX/QUAD D-TYPE FLIP-FLOPS

Information at the D inputs is transferred to the outputs on the positive-edge of the
clock pulse (pin 9). Clock triggering occurs at a particular voltage level. The hex FFs
have single outputs, the quad FFs have complementary outputs.

1 D¢ 12
3 De 2
10 D 9
8
Reference Designation 1 J e L
A12U10, A12U15 " ¢
Part Number R
1820-1193 f—“» .
SN74LS197N
hd De Q_ i
8 T g
Description ‘ a .
30 MHz PRESETTABLE BINARY
COUNTERS/LATCHES B

This counter consists of four master-slave flip-flops that form a divide-by-two and a
divide-by-eight counter. The outputs may be preset to any state by placing alow on
pin 1and entering the desired data. The outputs will change to agree with the inputs
regardless of the state of the clocks. When used as a high-speed 4-bit ripple-through ;
counter, the output of pin 5must be externaly connected to the clock 2 input (pin 1,
6). The input count pulses are applied to the clock 1 input (pin 8). Simultaneous ¥
divisions by 2, 4, 8, and 16 are performed at output pins 12, 2,9, and 5, respectively.

‘When used as a 3-bit ripple-through counter, the input count pulses are applied to
the clock 2 input (pin 6). Simultaneous frequency divisions by 2, 4, and 8 are avail-
able at the Q. Qc,and Qo outputs. Independent use of flip-flop A is available if the
load and clear functions coincide with those of the 3-bit ripple-through counter.
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@ 9x108 41 s
XY or 12
5| 84,21 {165 AL
813 4] 8,421]10* | [
o 2, 3| 8.4.2,1 |10 : 1
'0_:_ 2| 8.4,2,1 [102 ol2
. . 1] 84,21 |10
Reference Designation ol 8221 1@
A13U1, A13U2 —
Part Number SIX DECADE COUNTER L
1820-0634 o
G
14
B>+
nlg
||3 |12 4 ls l:
Description
SIX DECADE COUNTER o v -1sv. oy

The six decade counter is an MOS, 6 digit, 10 MHz ripple-through counter with
buffer storage for each of the 6 decades. The circuit has one set of BCD (positive
logic (8421) outputs that may be switched from digit-to-digit by means of a 3-to-6
line decoder. An overflow output (pin 7) and a fifth decade carry output (pin 6) is
also available. When the transfer input (pin 4) is held LOW, the decimal count of a
selected decade can be transmitted through its own decade storage buffer to the
BCD outputs by means of the 3-to-6 line décoder which is controlled by the BCD
inputs.

2 XY |
G

14

G0
1
Reference Designation ﬁ -
A13U5, A13U6, l—

A13U9, A13U10

w

3 1

Part Number 2 7
1820-1238 o], f
SN74LS253N —Inlf

13

12 g

11 1 £ 9

10 0

TS

Description

DUAL 4-INPUT MULTIPLEXER

Input states on pins 2 and 14 are decoded according to their weighting modifiers to
form AND gates (GO through G3) in the common control block. The data inputs have
numeric modifiers to indicate the specific gate which must be active for thatinput to
be selected. The output on pin 7 will be HIGH IFF the selected input is HIGH and

the inhibit input on pin 1 is LOW. Similarly, the ouptut on pin 9 will be HIGH IFF
s the selected input is HIGH and the inhibit input on pin 15is LOW. if an inhibit input
(pin 1 or 15) is HIGH the corresponding output(pin7 or 9) will be LOW regardless of

the state of the selected input.

8-33



Model 5342A
Service

A
NP
RCVR
—3n] PR
N Fle—
o Py AL
13 . 14
Reference Designation
A14U2, A14U3 B
Part Number sf7
1820-1081 .
8126 DRVR
' -4 1 h3
_— hE
—2 10
12 &
Description

QUAD BUS DRLVER/RECEIVER

The bus driver/receiver consists of four pairs of inverting logic gates and two
buffered common enable inputs (pins 1 and 15). A LOW on the input enable (pin 1)
enables the receiver gates. A HIGH on the bus enable (pin 15) input atlows input
data to be transferred to the output of the driver, and a LOW forces the outputtoa
high impedance state.

e x=v l
13 8
12},  An
], ADO
10
Reference Designation i |
A15U23
Part Number MEM l—
1816-1154 e L
2
Reference Designation :: 3
A15U26 =P
Part Number il
1816-1155 il P
AF f—
AFH—
AR
Description

READ ONLY MEMORY (ROM) WITH 32 ADDRESSES

Address selection is determined by the five upper inputs which are decoded into
32possible addresses (A@@ through A31) corresponding to the weighing modifiers at
the inputs. Input modifier F (pin 15) gates the outputs. Stored data will be read from
the selected memory. address if F is active (LOW). The output data (pins 1-7 and 9)
are active HIGH. -
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! Gt
Go
. 5nd
Reference Designation L‘I MUX 1"
A16U6, A16U7 Y s )
b Part Number 3,
1820-1439 s i,
SN74LS258N o
)
1 1 9
0],
1l 12
13,
Description

2-LINE TO 1-LINE DATA
SELECTOR/MULTIPLEXER (3-STATE)

This quad two input multiplexer selects one of two word inputs and outputs the
data when enabled. When pin 15 is LOW, the level at pin 1 selects the input word.
The outputs are LOW. When pin 15 is HIGH, the outputs are off (high impedance).

Reference Designation
A17U4, A17U5, A17U7
Part Number

1820-1433
SN74LS164N

NS

-
o

|

=y

N

|

Description
8-BIT PARALLEL OUT SERIAL SHIFT REGISTER

This 8-bit shift register has gated serial inputs and an asynchronous clear. A LOW at
one or both gated serial inputs (pins 1, 2) inhibits entry of data and resets the first FF
‘ to the low level at the next clock pulse (pin 8). A high-levelinput (pin 1 or 2) enables
\ the other input which will then determine the state of the first FF. Data is serially
shifted in and out of the 8-bit register during the positive-going transition of the
clock pulse. Clear is independent of the clock and occurs when pin 9 is LOW.
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1 Gs 8
4
GR
GRr s
’-J 5 CNTR L
Reference Designation 3 p
A17UM1 12
Part Number 13 & |R
1820-1442 1IN g
SN74LS290N - 9
G
10 =
;—|R
Description

DECADE COUNTER

The decade counter has four master-slave flip-flops and gating for which the count
cycle length is divided by five. This counter has a gated zero reset and a gated set-to-
nine input. To use the maximum count length, the pin 11 input is connected to the
pin 9 output. The input count pulses are applied to the T input at pin 10. A
symmetrical divide-by-ten count can be obtained by connecting the pin 8 ouptutto
the pin 10 input and applying the input count to the pin 11 input to obtain a divide-
by-ten square wave at the pin 9 output.

8-81. THEORY OF OPERATION

8-82. The following theory of operation is introduced with a description of the unique
harmonic heterodyne technique used in the 5342A. Then the overall operation is described with
a simplified block diagram, followed by discussions of FM tolerance, automatic amplitude dis-
crimination, and sensitivity. The function and relationships of the major assemblies are described
next (to a complete block diagram), followed by a detailed description of the circuits on each
assembly with reference to the schematic diagrams.

8-83. HARMONIC HETERODYNE TECHNIQUE

8-84. The HP 5342A Frequency Counter uses a harmonic heterodyne down-conversion tech-
nique to down convert the microwave input frequency into the range of its internal, low-
frequency counter. This technique combines the best performance characteristics of heterodyne
converters and transfer oscillators to achieve high sensitivity, high FM tolerance, and automatic
amplitude discrimination. :

8-85. All microwave counters must down convert the unknown microwave frequency to a low
frequency signal which is within the counting range of an internal low frequency counter
(typically 200 to 500 MHz). Heterodyne converters down convert the unknown signal, fx, by
mixing it with an accurately known local oscillator frequency, fLo, such that the difference fre-
quency, fir (= fx -fLo if fx >fLo and = fLo -fx if fx < fL0) is within the counting range of the low
frequency counter. The counted frequency, fir, is then added (or subtracted if fx < f_0) to/from
the local oscillator frequency to determine the unknown frequency.

8-86. Like heterodyne converters, transfer oscillators also mix the unknown signal with har-
monics of an internally generated signal, fvco. When one of the harmonics of the VCO signal,
Nefvco, mixes with the unknown to produce zero beat, then the VCO frequency is measured by
the low frequency counter. After determining which harmonic produced zero beat, the mea-
sured VCO frequency is multiplied by N (fx = Nefyco). One of the major differences between
the heterodyne technique and the transfer oscillator technique is the fact that the heterodyne
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converter employs a filter to select only one harmonic of the internal oscillator to mix with the
unknown whereas the transfer oscillator mixes the unknown simultaneously with all harmonics
of the internal frequency.

fiF = fx - Nof (OR Nef-fy)

Low
. IF
x >_— SAMPLER *1  AMP/FILTER Fgg%‘:ﬁ"égy
K
> Net
N=1
SAMPLER IF
DRIVER DETECTOR

fiF1 = Nefq - fx (OR fy - Nefy)

fiF2 = Nafz - fx (OR fy - Nef)

THEREFORE,
PROGRAMMABLE SYNTHESIZER ‘
FREQUENCY |- - I i
SYNTHESIZER CONTROL n= JF1-fiE2 (on fir2-hF1
f1-12 fy - f2

fx = Nefq £ fiFq

Figure 8-6. Harmonic Heterodyne Technique

8-87. Figure 8-6 is a simplified block diagram of the harmonic heterodyne technique. In this
technique, all of the harmonics of an internal oscillator (a programmable frequency synthesizer
locked to the counter’s time base) are simultaneously mixed with the unknown signal by the
sampler and sampler driver (samplers are like harmonic mixers except that the conduction angle
is much narrower — the sampling diodes in the HP 5342A sampler, for example, conduct for only
a few picoseconds during each period of the sampling signal). The output of the sampler consists
of sum and difference frequencies produced by each harmonic of the internal oscillator mixing
with the unknown. The programmable frequency synthesizer is incremented in frequency until
one of the outputs of the sampler is in the counting range of the low frequency counter. The IF
detector detects when the IF is in the range of the low frequency counter and sends a signal
which causes the synthesizer control to stop incrementing the frequency of the frequency
synthesizer. The IF is then counted by the low frequency counter. The unknown frequency can
be determined from the relation: fx = Nef1 * fiF1

where fx = unknown frequency

N = harmonic of frequency synthesizer which mixed with unknown to
produce countable IF

fy = programmed frequency of synthesizer

fir1 = IF produced by Nefy mixing with fx

8-88. The frequency, f1, of the programmable synthesizer is known since it is known where
indexing of the synthesizer was stopped. The IF, fiF1, is known since it is counted by the low fre-
quency counter. Still to be determined are the N number and the sign (%) of the IF (the sign of fiF1
will be (+) if Nefy is less than fx; the sign of fiF1 is (—) if Nefx is greater than fx).

Service
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8-89. To determine N and the sign of fiF1, one more measurement must be taken with the
synthesizer offset from its previous value by a known frequency, f2 = f1 -Af. This produces an IF,
fir2, which is counted by the low frequency counter. N is determined by the following:

fir1 = Neofy — fy (if Nfy > fx)
fir2 = Nefa - fx (if Nf2 > fx)

fiF1 - fiF2
f1 - f2

or, if fx is greater than Nfs:

therefore N =

fiF1 = fx - Nefy (if Nfy < fx)
fir2 = fx - Neofz (if Nf2 < fx)

therefore N = fir2 - fiF1

f1-fo

8-90. Referring to Figure 8-7, it is seen that if fx is greater than Nefy, then fir1, produced by
mixing Nefy with fx, will be less than fir2, produced by mixing Nef2 with fx, since f2 is Jess
than f1, by Af. However, if fx is less than Nefy, then fir1 will be greater than fir2.

fiF2

~\—\

' ! if fx >Nefy, THEN fip2 >fipq

i fiFr

I P

i | f —
Nety fx
Nef2 fiF1
)
i
: fE2 { if fx<Netq, THEN f)F3 <fifFq
[ |
I l i f =t
fx Nefq
Nefp
Figure 8-7. Frequency Relationships
8-91. If firz is less than fir2, then N is computed from
_ fF1 - fir2
N= f1 - fo
If fir2 is greater than fiF1, then N is computed from
- e
N = 2 - fiFt

f1 - f2

8-92. The unknown frequency is then computed from the following:
' fx = Nefy - fiF1 (fiF2 < fiF1)
fx = Nef1 + fiF1 (fiF1 < fiF2)
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8-93. Since the frequency of the synthesizer is known to the accuracy of the counter’s time base
and the IF is measured to the accuracy of the counter’s time base, the accuracy of the microwave
measurement is limited”only by the time base error and 1 count error.

8-94. HP 5342A OVERALL OPERATION

8-95. If all signals into the counter could be guaranteed to have little or no FM, then the counter
could operate quite simply as described previously. However, many signals in the microwave
region, such as those originating from microwave radios, have significant amounts of frequency
modulation. To prevent FM on the signal from causing an incorrect computation of N, the
harmonic heterodyne technique is implemented as shown in Figure 8-8 which is a simplified
block diagram of the HP 5342A. The differences between Figure 8-8 and the block diagram of
Figure 8-6 are:

a. Two synthesizers which are offset by precisely 500 kHz.
b. Two counters.

c. A multiplexer which multiplexes between the two synthesizer frequencies — when f1 is
driving the sampler driver, the IF1 produced is measured by counter A and when f1 drives
the sampler driver, the IF2 produced is measured by counter B.

d. A pseudorandom sequence generator which controls the multiplexer during N
determination.

8-96. The overall operating algorithm for the block diagram of Figure 8-8 is as follows: With the
multiplexer having selected the main oscillator output, the main oscillator frequency, f1, is swept
from 350 MHz to 300 MHz in 100 kHz steps (the offset oscillator frequency, f2, is maintained at f1 -
500 kHz by a phase-locked loop) until the IF detector indicates the presence of an IF signal in the
range of 50 MHz to 100 MHz. At this point, the synthesizer stops its sweep and the counter starts
the harmonic number (N) determination. A pseudorandom sequence (prs) output by the prs

IF
25 MHz 125 MHz ' 0 counterse | .
T K I
Y. Nefo
N=1
SAMPLER DRIVER
fo MULTIPLEXER
4 fo=11-500 kHz _
PSEUDORANDOM
SEQUENCE
GENERATOR
A
SYNTHESIZER IF
CONTROL DETECTOR

Figure 8-8. HP 5342A Simplified Block Diagram
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generator switches between the main oscillator and offset oscillator as well as counter A and B so
that counter A accumulates fiF1 (produced by Nefy mixing with fx) and counter B accumulates fir2
(produced by Nef2 mixing with fx). The pseudorandom switching prevents coherence between
the switching rate of the multiplexer and the modulation rate of the FM from producing an
incorrect computation of N. Of course, during the sequence, each counter is enabled for exactly
the same total amount of time. The N number and sign of the IF are computed as previously
described since counter A accumulates fiF1, and counter B accumulates fir2. The prs (pseudo-
random sequence) is then disabled, the main oscillator is selected, and the frequency of fiF1 is
measured in counter A to the selected resolution.

8-97. The total measurement time, then, consists of these three components: sweep time, N
determination time, and gate time. The period of the sweep is 150 ms which is the worst case time
to detect a countable IF. The normal prs for N determination lasts for 360.4 ms (a rear panel switch
selects a longer prs for higher FM tolerance). The gate time required depends on the resolution.
For 1 Hz resolution, the gate is 1 second. For gate times from 10 Hz to 100 kHz, the gate time is
4s/Hz so that 1 kHz resolution is achieved in 4ms. 1MHz resolution takes a 10-microsecond gate
time.

8-99. FM TOLERANCE

8-99. The worst case normal mode FM tolerance is 20 MHz p-p and occurs when the period of
the modulation is near the period of the pseudorandom sequence which is 360.4 milliseconds.
When the FM exceeds 20 MHz p-p, the computation of N may be in error by +1 (round off error).
For FM is excess of 20 MHz p-p, a wide range FM mode with a long prs is selectable (via a rear
panel switch) which provides a worst case FM tolerance of 50 MHz p-p. In this case, however, the

limiting factor is not round off in the computation of N but the allowable range of frequencies in
the IF. - '

ALLOWED RANGE OF
IF FREQUENCIES

™ e eI

fMAIN ADJUSTED FOR
IF IN THIS REGION

25 MHz 50 MHz 100 MHz 125 MHz

f ————

8-100. During the sweep, the frequency of the main oscillator is adjusted until fir1 and firz both
fall within the range of 50 MHz to 100 MHz. In the worst case, when the IF occurs at 100 MHz or
50 MHz, the signal may deviate by a maximum of 25 MHz before crossing the band-edge of allow-

- able IF frequencies. This gives a worst case FM tolerance of 50 MHz peak-to-peak. For the wide

range FM, the period of the long pseudorandom sequence is 2.096 seconds which means that
acquisition time is significantly longer for the wide range FM mode.

8-101. AUTOMATIC AMPLITUDE DISCRIMINATION

8-102. The HP 5342A has the ability to automatically discriminate against lower amplitude sig-
nals in its range of 0.5—18 GHz in favor of the highest amplitude signal in the range. Thus, if there
is 20 dB separation (typically better than 10 dB) between the highest amplitude signal and any
other signal in the 0.5—18 GHz range, the counter automatically measures the highest amplitude
signal.

8-103. Amplitude discrimination is a feature of the HP 5342A because of two design features:
the bandwidth of the preamplifier, which is 175 MHz, means that there are no gaps between the
power spectrums produced by mixing harmonics of the oscillator with the input; and limiting of
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all IF signals produced by inputs greater than the counter’s sensitivity means that the IF is at the
frequency of the largest amplitude signal in the input spectrum and is frequency modulated by
the lower amplitude signals. (This is the well known AM to PM conversion characteristic of

limiters. The bandwidth and roll off of the preamp are chosen so that the PM does notintroduce
£rrors into the count.)

350 MHz 700 MHz 1050 MHz 1400 MHz 17.5GHz
yall PaN < 7z ™~ —/F yuti N
—d 175 MHZ'iﬂ—
N=1 N=2 N=3 N=4 N=50

8-104. If there were gaps, then there could be a signal in the 0.5—18 GHz range which would
not appear in the down converted IF. Thus, this signal, even if it were the largest, could not
be measured.

8-105. SENSITIVITY

8-106. The limiting factor in determining the sensitivity of the HP 5342A is the effective noise
bandwidth of the IF. Since the IF signal to noise ratio must be kept at a'value which insures that
there are no noise induced errors in counting the IF signal, the noise bandwidth of the IF deter-
mines the noise power; and, therefore, sets the minimum input signal level.

8-107. The IF Detector detects two parameters: one output is true if the IF signal is in the range
of 50 MHz to 100 MHz and the input power level is greater than approximately -30 dBm; the
other output is true if the IF signal is in the range of 25 MHz to 125 MHz and the input power
level is greater than approximately -30 dBm. The detector thus insures that the input signal is
sufficiently large to produce an IF with an acceptable signal to noise ratio. The 50 to 100 MHz IF
output is used when sweeping since, to achieve the specified FM tolerance, the counter must
center the IF somewhere in the range of 50 to 100 MHz. The 25 to 125 MHz output is used to
ensure that the IF signal does not exceed those limits and that the input does not drop below
-30 dBm. Either of these events occurring could cause a wrong computation for N.

8-108. The reason the IF is restricted to a 25 to 125 MHz bandwidth is examined in the following:
the actual bandwidth of the IF is 175 MHz (set by the A25 Preamplifier) which is required for auto-
matic amplitude discrimination. However, the counter restricts the countable IF to frequencies
less than 125 MHz so as to prevent generating two IF signals — one generated by “N” times the
main oscillator frequency and the other generated by “N+1” times the main oscillator frequency.
If two IF signals are generated, then incorrect counting may result. By restricting the IF signal to
be less than 125 MHz, the upper tone is of a high enough frequency as to be sufficiently attenu-
ated by the 175 MHz bandwidth of the preamplifier so that no errors are introduced. Consider
what would happen if IF frequencies to 175 MHz were allowed. Take the example of a 760 MHz
input signal. By mixing with the second harmonic of 300 MHz, an IF of 160 MHz is produced. The
input also mixes with the third harmonic of 300 MHz to produce another IF signal at 140 MHz.
Neither signal is greatly attenuated by the 175 MHz bandwidth of the preamp as shown below
and miscounting results because of interference between the two tones.

BANDWIDTH OF
PREAMP

175 MHz
!

1

1

le—— 160 MHz ~——#le— 140 MHz !

600 MHz 760 MHz 900 MHz 140 160
INPUT MHz MHz
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8-109. By limiting the IF to frequencies less than 125 MHz, the problem described in paragraph
8-108 does not occur. For the case of a 725 MHz input, the second harmonic of 300 MHz produces
an IF of 125 MHz (the maximum allowable IF) and the third harmonic produces an IF of 175 MHz.
But the IF signal at 175 MHz is attenuated by the 175 MHz bandwidth of the preamplifier as shown
below so as to prevent errors in counting.

BANDWIDTH OF
PREAMP

175lMHz
1
I
}
!

125 MHZ —t4—— 175 MHz ——

600 MHz 725 MHz 900 MHz 125 MHz 175 MHz
INPUT

8-110. HP 5342A BLOCK DIAGRAM DESCRIPTION

8-111. Figure 8-9 is a block diagram of the HP 5342A showing the major assemblies of the instru-
ment. There are five major sections: The direct count section, the synthesizer section, the IF
section, the time base section, and the control section. Each of these are discussed in the
following paragraphs.

8-112. Direct Count Section

8-113. The direct count section consists of the A3 Direct Count Amplifier assembly and the A13
Counter assembly. Frequencies less than 500 MHz may be measured directly by the direct count
input. The input signal, which is applied to the front panel BNC connector, is amplified and con-
ditioned by the input amplfier on A3. The direct count main gate, also on A3, is enabled for a
specific period of time (determined by the resolution selected) by the LDIR GATE signal from
A17. During the time that the A3 main gate is enabled, counts pass through the main gate to
Counter A on the A13 Counter assembly where they are totalized. At the conclusion of the gate
time, the A14 Microprocessor assembly reads the contents of Counter A and sends the result to
A1 Display along with the correct annunciators and decimal point. The microprocessor con-
tinually reads the status of a hardware flag on A17 which indicates the end of the sample rate
delay. At the end of the delay, the measurement process begins again.

8-114. Synthesizer Section

8-115. The synthesizer section consists of a main oscillator and an offset oscillator to provide
two output frequencies to A5 RF Multiplexer in the range of 300 MHz to 350 MHz which are
locked to the counter’s 10 MHz time base. The frequency is selected with 100 kHz resolution by
the A14 Microprocessor. The main oscillator is formed by the A8 Main VCO assembly, the A9
Main Loop Amplifier assembly, and the A10 Divide-by-N assembly. The microprocessor controls
the division factor N in A10 which determines the main oscillator frequency. The offset oscillator
consists of the A4 Offset VCO assembly, the A7 Mixer/Search Control assembly, and the A6 Off-
set Loop Amplifier assembly. The offset loop is phase locked at a frequency 500 kHz below the
main VCO frequency. Figure 8-10 is a block diagram of the synthesizer section which is described
in the following paragraphs.

8-116. Main Loop Operation : &

8-117. A buffered signal from the A8 Main VCO is fed back to the A10 Divide-by-N assembly.
The division factor, N, is programmed by the A14 Control assembly and is chosen by the relation
N= programmed frequency/50 kHz. For example, if the program requests a frequency of 346.7
MHz, then N would be equal to 6934 (=346.7/0.05). When the main loop is locked, the output of
the divide-by-N circuitry on A10 is 50 kHz. This is compared to a 50 kHz signal which is derived
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@ from the time base and the phase error is sent to the A9 Main Loop Amplifier. The phase error
signals, available at XA10(1) and (1), are used by the main loop to drive the VCO frequency to the
programmed frequency.

#£-118.  The A9 Main Loop Amplifier sums and integrates the two phase detector outputs of A10.
The error signal is then passed through one of two low pass filters. When the HP 5342A is search-
ing for an input signal in the range of 500 MHz to 18 GHz, the main loop VCO is programmed to
step from 350 MHz to 300 MHz in 100 kHz steps in approximately 90 milliseconds. To achieve this
fast search rate, a wideband low pass filter of approximately 2 kHz bandwidth is selected. When
the counter is actually making a measurement by opening the main gate and counting the IF fre-
quency, a narrow band low pass filter of approximately 100 Hz bandwidth is selected to achieve
high spectral purity in the VCO output.

8-119. The error signal at the output of A9 drives the A8 Main VCO to a frequency which mini-
mizes the error signal. Three buffered outputs are provided: one output is fed back to the A10
Divide-by N; another goes to the A5 RF Multiplexer; the third goes to the A7 Mixer/Search
Control assembly and is used by the OFFSET LOOP to set the offset VCO to a frequency which is
exactly 500 kHz below the Main VCO frequency.

8-120. Offset Loop Operation

8-121. The frequency of the main VCO and the frequency of the offset VCO are fed to a mixer
on the A7 Mixer/Search Control asembly. The difference frequency at the output of the mixer is
fed to a phase detector and a 500 kHz detector. The 500 kHz detector sends a search enable
(HRSC EN) signal to the search generator on the A6 Offset Loop Amplifier if the offset VCO fre-
quency is not 500 kHz less than the main VCO frequency. The search signal on A6is aramp wave-
form which drives the offset VCO to a frequency which is 500 kHz less than the main VCO fre-

ZC quency. When the 500 kHz detector on A7 detects the presence of 500 kHz, the search is stopped.
The phase detector on A7 compares the difference frequency out of the mixer with a 500 kHz
reference derived from the time base. The phase error signal is sent to A6.

8-122. The A6 Offset Loop Amplifier sums and integrates the two outputs of the phase detector
on A7. This error signal keeps the offset VCO on a frequency which is 500 kHz below the main
VCO frequency. To get the difference frequency out of the mixer on A7 into the capture range of
the phase-locked loop formed by A7, A6, and A4, a search generator on A6 is turned on in the
absence of a 500 kHz difference frequency. The generator sweeps the offset VCO over its range
until the VCO is 500 kHz less than the main VCO (the LPOS Slope signal generated on A6, pre-
vents the loop from locking on the upper sideband where the offset VCO is 500 kHz greater than
the main VCO). At this point the search generator is disabled and the output of the phase
detector on A7 keeps the loop locked.

8-123. The offset VCO has two buffered outputs: one goes to the A5 RF Multiplexer and the
other is fed back to the A7 Mixer/Search Control assembly.

8-124. IF Section

8-125. The IF section amplifies the output of the U1 sampler and routes this IF to A13 for coun-
ting. It also provides digital outputs which indicate that the IF signal is of sufficient amplitude to
be counted and that it is in the proper frequency range. The A25 Preamplifier assembly provides
high gain amplification (approximately 42 dB) for the output of the sampler (the sampler has a
-48 dB conversion efficiency which means that an inputsignal at alevel of 8 dBmwill yield an IF at
approximately -48 dBm). The A11 IF Limiter assembly limits the amplitude of the IF signal. The
A12 IF Detector assembly detects both the amplitude of the IF as well as the frequency of the IF.
During the sweep, the microprocessor monitors the state of the 50 MHz—100 MHz detector out-

@ put of A12 and stops sweeping when that detector is true. At the conclusion of the N determi-
nation the latched 25 MHz—125 MHz detector output is checked. If this detector is true, then the
IF signal never varied beyond the 25—125 MHz range nor did it drop too low in amplitude. It the
detector is false, then the computation of N may be incorrect and the algorithm specifies that the
sweep start at a frequency 100 kHz lower than where it previously stopped sweeping.
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Figure 8-9. HP 5342A Block Diagram
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8-126. Time Base/PSR Section

8-127. The time base section consists of the A24 Oscillator assembly which provides a 10 MHz
sine wave to the A18 Time Base Buffer assembly. A18 provides TTL compatible 10 MHz, 1 MHz,
and 500 kHz outputs to the rest of the counter. The A17 Timing Generator assembly uses the
1 MHz signal to provide gate times from 1 microsecond to 1 second in decade steps as well as
generate a pseudorandom sequence during the N determination portion of the algorithm. Based
on the position of the rear panel FM switch, the microprocessor selects ashort prs (360.4 ms long)
for 20 MHz p-p FM tolerance (CW) or a long prs (2.096 seconds long) for 50 MHz p-p FM
tolerance (FM).

8-128. Control Section

8-129. The control section is made up of the A14 Microprocessor assembly, the A2 Display
Driver assembly, and the A1Keyboard/Display assembly. The program storedin ROM on the A14
assembly controls the operating algorithm of the instrument. The A1 assembly is used by the
operator to interface with the stored program. Via the A1 keyboard, the operator selects oper-
ating modes (AUTO, MANUAL, CHECK), resolution and offsets. The A1 assembly also displays
measurement results. The A2 Display Driver assembly controls A1and provides the interface with
the A14 Microprocessor. ‘

8-130. DETAILED THEORY OF OPERATION

8-131. The detailed theory of operation is provided in the following paragraphs in numerical
order of the assemblies.

8-132. A1 DISPLAY ASSEMBLY AND A2 DISPLAY DRIVER ASSEMBLY

8-133. The A1 Display assembly and A2 Display Driver assembly shown in Figure 8-24 operate
together to provide the user interface with the microprocessor. For a description of micro-
processor operation, refer to paragraph 8-228. The keyboard on the A1 Display permits the oper-
ator to input commands to the microprocessor. The display on the A1 Display is used by the
microprocessor to display measurement results, error codes, and other information to the oper-
ator. As an example, consider what occurs when the SET key.is pressed by the operator. Pressing
the key generates an interrupt to the microprocessor. The program stops executing the current
program and jumps to a subroutine to find out which device caused the interrupt and why. The
subroutine determines that the keyboard generated the interrupt. Circuitry on A2 tells the
microprocessor that the SET key was pressed. The program then sends commands to A2 to cause
the light in the SET key to blink as well as the code to be displayed, both of which act as
prompters to the user. All of this occurs very quickly and is virtually transparent to the user.

_ 8-134. The A2 Display Driver assembly is driven by a 6 kHz clock (scan clock) formed by Schmitt

trigger USE, feedback resistor R7, and capacitor C5. This clock is continuously running and out-
puts a TTL signal with a positive pulse width of approximately 40 us. The output of the scan clock
goes through a jumper (which may be removed to allow testing with a logic pulser to simulate the
clock) and drives decade counter U3, The outputs of U3 are decoded by U13C and U6 to reset the
U3 outputs to all TTL low after 13 clocks have been counted. These 13 states correspond to the
11 digits and 2 annunciator lines which need to be driven in the display.

8-135. The output of the U3 counter passes through 3-state driver U6. The purpose of U6 is to
force invalid states into column scanner U2 and U7 so that on power-up, (when LDVRST goes
low) the display is blank. On reset, the input to U10D goes low and the control to U6(1) goes high,
which forces U6 to the high Z state. Pull up resistors R2(C,D,G,F) put state 16 into U7 and state 7
into U2. Since these states are out of the normally operating range of the scanners, all display
digits and annunciators are blanked.
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8-136. In normal operation, U6(1) is low and the output of the 13 state counter drives BCD-to-
decimal decoders U2 and U7. These two devices form a column scanner whose low output turns
on, one at a time, A1 driver transistors Q13, Q10, Q9, Q8, Q7, Q6,Q5,Q4,Q1,Q2,Q11,Q12 fora
period of approximately 166 us (6 kHz). For example, when the 13 state counter reaches 0111
), then U7(9) goes low, turning on transistor A1Q4 and applying +5.0V to the LED digit A1DS14.
Whatever segment inputs are low will thus be momentarily lighted. The correct codeto be input
to the LED digit is stored in TTL RAM A2U11 and U8. U8 and U11 each can store sixteen 4-bit
words. When the 13 state counter isin state 0111, then the inputs to RAM U11and U8 areat0111
and the desired digits code for DS14 is output, through A2U1and U4, to the selected digit. Limiter
resistors R8, R13, R15, R16, R6, R4, R11, and R14 limit the current through the LED segments when
the NAND gate output (U4 and U1) goes low. When the 13 state counter reaches 1000, then the
input to U2 looks like 8 @ 8 @ and U2(1) goes low which applies +5.0 volts to Q1 and lights DS13.
When the 13 state counter reaches 1100 (12, 13th state since started at 8), then the input to U2is
00 10 and U2(5) goes low and one or more annunciator lights are turned on according to the
code stored in RAM U11, U8.

8-137. HDSPWRT comes in at A2J1(3). When this signal is high, data is written into RAM U8, U11
from the microprocessor for display. When HDSPWRT goes low, the output of U13D is low and
quad multiplexer U17 selects its “1” inputs. Thus, the output of the 13 state counter increments
through 13 locations in RAM and causes the contents of RAM to be displayed. When HDSPWRT
is high, U17 selects its “@” inputs. The write enable inputs to U11 and U8 pin 3 are enabled and
data appearing on the D@ through D7 data lines is stored at the addresses appearing on the A@
through A3 address lines. Segments are labeled as shown below. D8 lines sends (a) segment infor-
mation; D1 sends (b), D2 sends (c), D3 sends (d). Segments (a), (b), (c), and (d) are stored in U11.
The D4 data lines sends (e) segment information, D5 sends (f), D6 sends (g), D7 sends decimal
point. Segments (e), (f), (g), (dp) are stored in U8. For example, if it were desired to display 2in
the DS21 or least significant digit, then segments (a), (b), (g), (e), and (d) must be lighted.

(a)

‘f,/(g) /(b)
(e)/ /(c)
dp

@ T

To light these segments the following action occurs. In address location 1111 (the output of U17
is inverted in U11, 1 (=D1) 1 (=D2) @ (=D3) 1 (=D4) are stored. In address location 111 1in U8,
1 (=D1) 8 (=D2) 1 (=D3) @ (=D4) are stored. When the 13 state counters puts out § @ @, then the
output of UT1 willbe 1181(5,7,9, 11) and the output of U8 willbe 10186 (5,7,9, 11). The column
scanner has output U7(1) low and all other outputs high (U2(10) is also low but it is not connected
to any digit). Thus +5.0 volts is applied to DS21 and the correct segment inputs to DS21 are
grounded to turn on segments (a), (b), (g), (e), and (d) which forms adigit 2. The D—D3 data lines
and A@, A1 address lines are also connected from driver U17 to the Option 004 (DAC) circuit on
A2 assembly, Figure 8-25. Refer to paragraph 8-340 for Option 004 circuit description.

8-138. Keyboard Operation

8-139. When a key (pushbutton switch) is depressed, it is not immediately recognized but must
wait until the column scanner reaches that particular key. However, since the scan rate is 6 kHz,
this is much faster than the operator can depress and withdraw his finger. When the column
scanner places a low on the line connected to the key which has been depressed, a low pulse is
generated on the output of A2U5(6). This pulse is called KEY and when low, indicates that a key
has been depressed.
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COUNT +1 COUNT +1 COUNT +1
SCAN
INPUT TO U3(10)
!
KEY -
INPUT TO U9(2) T .
KEY DEPRESSED 7,
HERE f f—
SCAN
INPUT TO U9(3)
ve(1) CLOCKS THE OUTPUT OF U3 INTO LATCHU22
‘WHICH IS THE LOCATION OF THE COLUMN
OF THE KEY WHICH WAS DEPRESSED.

8-140. With KEY low and SCAN low, U9(1) goes high which clocks latch U22 and causes it to
store the address (0890 to 11088) of the column of the key which was pushed. Since there are two
keys per column, another line is used to indicate top or bottom row. The output of U9(1), which
clocks U22, also clocks UT9A. UT9A(5) will be low if a top row key is pushed and will be high if a
bottom row key is pushed. In this manner, the microprocessor determines exactly which key has
been depressed.

8-141. Flip-flop U18A is also clocked by the output of U9(1). Its output at U18A(5) will be high
anytime that a key is pushed. It is reset to low when the 13 state counter reaches the end of the
scan at state 1188. The low signal at U2(5) causes the output of U9(10) to go momentarily low and
reset UT8A. The End of Scan signal at the output of U9(13) clocks U19B and, if U18A(5) is high, will
clock a high into U19B(9). This output is the Key Down signal. Key Down high goes to U22(9, 10)
and inhibits other addresses from being latched. U19B(9) is also used as part of the Recall sub-
routine. To recall a value, the recalled value will be displayed as long as its associated key is
depressed. The program examines the output of U19B(9) and if it remains high, continues to
display the recalled value. When the key is released, U19B(9) will be reset by End of Scan and the
program, upon detecting this, stops displaying the recalled value and displays the original display
(e.g., frequency).

8-142. Flip-flop U18B stores the interrupt. U19B(9) going high at the end of the scan clocks a
high into U18B(9). This is inverted by U10 and becomes LIRQ which interrupts the micro-
processor. The program jumps to a service routine which, upon determining that the keyboard
has requested service, issues a low keyboard read command LKBRD. This signal enables three-
state latch U22 which puts out its contents onto the bus. LKBRD also enables the three-state
buffer U12 which puts out the contents of U19A, U18B, and the position of the front panel

_ RANGE switch. The program determines which key was pressed and acts accordingly. The LKBRD
also resets the interrupt flip-flop U18B.

8-143. Processor looks at J1(15) to check if operation is in direct mode (10 Hz—500 MHz) or 500
MHz—18 GHz mode.

8-144. Capacitor C7 is used to differentiate the positive transition of HDSPWRT to produce the
write pulse to U8(3) and U11(3). e

8-145. A3 DIRECT COUNT AMPLIFIER ASSEMBLY

8-146. The input signal is applied to the BNC connector and switch S23 on the A1 Display
assembly as shown in Figure 8-24 (upper left of A1 schematic). Switch 523 routes the signal
through either a 1 MQ path or a 500 path to A3. As shown in Figure 8-26, the Z switch transistors
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Q7 and Q6 bias the 1 MQ input at pin 8 of U7 and the 500 input at pin 7 of U7 to turn balanced
amplifier U7 either on or off, depending upon which signal path has been selected by switch $23.
The impedance select line biases pin 7 or 8 approximately -2 volts (50Q2) or -3.3 volts (1 MQ).

8-147. The 500 signal path consists of 0.1 amp fuse F1 (3.5V rms maximum input), clamping
diodes CR8, CR5, and the limiting diode bridge formed by CR3, CR4, CR6, CR7 which limit the
output to 1 volt peak-to-peak. ‘

8-148. The 1 MQ path consists of ac coupling capacitor A1R13, A1C1, A2 compensation network
C8, R13, clamping diodes CR1, CR2, source follower Q3, and emitter follower Q1. Field effect
transistor Q2 is biased as a current source for Q3.

8-149. Balanced amplifier U7 provides complementary outputs of the input signal increased in
amplitude by times 2. These complementary outputs drive differential amplifier U6 which pro-
vides amplification of times 10 so that the overall gain from U7 input to U6 output is approxi-
mately times 20. A portion of the output of U6 is integrated by U3, C17 to provide a dc voltage
proportional to amplitude. Thisvoltage provides AGC to U7 so that the input to Schmitt trigger
U5 remains relatively constant. The output of U5 is a0V to -650 mV signal which is divided-by-2in
U4 and divided-by-2 in U1. The main gate on U4 passes the output of U5 on to the dividers only
when it is enabled by the LDIR GATE signal from A17 going low.

8-150. The DIRECT A output passes through EECL to TTL converter formed by Q8, Q9to A13
where it is ready by the microprocessor. The DIRECT B output passes through EECL to ECL con-
. verter U2 to A13 where it is counted by the A counter.

8-151. HECL RSET high clears U4, U1 before LDIR GATE opens the main gate for counting.
8-152. A4 OFFSET VCO

8-153. The A4 OFFSET VCO (Figure 8-27) is essentially identical to the A8 MAIN VCO assembly
described in paragraph 8-172, with the exception that A4 has one less buffer amplifier. The OFS
OSC amplitude at XA4(10) should be approximately 600 mV rms and OFS OSC at XA4(7) should be
approximately 300 mV rms. Measure with a high impedance RF millivoltmeter, such as the

HP 411A.

8-154. A5 RF MULTIPLEXER ASSEMBLY

8-155. The A5 RF Multiplexer assembly shown in Figure 8-28, receives two input signals: MAIN
OSC from the A8 Main VCO assembly at XA5(10) and OFFSET OSC from the A4 Offset VCO

assembly at XA5{T). Upon command by the LO SWITCH signal from the A17 Timing Generator-

assembly, MAIN OSC (if LO SWITCH is TTL high) or OFFSET OSC (if LO SWITCH is TTL low) is
gated to the output of A5 and becomes the LO FREQ signal which drives the A26 Sampler Driver.

8-156. The oscillator signals enter A5 at a level of approximately +4 dBm at XA5(T) for the OFF-
SET OSC and XA5(10) for the MAIN OSC. After passing through 6 dB matching pads formed by R8,
R7, R6, and R22, R21, R20, both signals are amplified by differential amplifiers; U1amplifies OFF-
SET OSC and U4 amplifies MAIN OSC. The amplified outputs pass through ac coupling capacitors
C6 and C20, respectively, and then are either blocked or passed by diode switches. The offset
channel switch is composed of CR3, CR1, CR2, and the main channel switch is composed of CR5,
CR6, CR4. With the LO SWITCH signal TTL high, the base of Q3 increases to approximately 3.8
volts which decreases the current through the Q3 emitter. Since the differential amplifier formed
by Q2, Q3 is driven by constant current source Q1, the current through the Q2 emitter increases
since the total current must remain constant. This causes the voltage dropped across R27 to
decrease (because the current decreased) so that the collector of Q3 is at -0.8 volts. Since the
voltage dropped across R18 increases, the collector of Q2 goes to +0.8 volts. The -0.8 volts at the
Q3 collector is passed through the decoupling network L1, L2, C2 which prevents the 300—350
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MHz signal in one channel from passing through the switching network over to the other
channel. A -0.8 volt at the cathode of CR1 causes CR1 to be foreward biased and CR2, CR3 to
be reversed biased, thereby blocking the OFFSET OSC signal. The 4+0.8 volt at the cathode of
CR6 reverse-biases CR6 and forward-biases CR5 and CR4, thus permitting the MAIN OSC
signal to pass in to the differential amplifier U2. With LO SWITCH TTL low, the current
through Q3 increases and the operation is reversed.

8-157. The output of the U2 differential pair drives common emitter amplifier U3 which uses
one-half of a differential transistor pair. The output, at a level of approximately +15 dBm, is ac
coupled through C25 and sent to the A26 Sampler Driver.

8-158. A6 OFFSET LOOP AMP/SEARCH GENERATOR ASSEMBLY

8-159. The A6 Offset Loop Amplifier/Search Generator assembly (Figure 8-29) consists of:

a. A filter and amplifier which condition the phase error signal from A7 for locking the
offset loop.

b. A search signal generator which drives the offset VCO such that the difference frequency
between the offset VCO and the main VCO is within the capture range of the offset
phase-locked loop. A signal, called LPOS Slope, is generated on A6 which prevents the
loop from locking up when the offset VCO is 500 kHz above the main VCO; this insures
that the offset VCO is always 500 kHz below the main VCO.

8-160. The search generator consists of transistor Q4, Schmitt trigger NAND gates U1A, U1B,
U1D, diodes CR3, CR4, and the integrator formed by operational amplifier U2 and integrating
capacitor C10. This integrator is also used by the error signals from A7 and is part of the compen-
sation for the phase-locked loop.

8-161. Variable resistors R1 (SWEEP CENTER FREQ) and R2 (SWEEP RANGE) are adjusted to
provide a triangular waveform at test point TP1 of -4 to +4 volts which corresponds to a VCO
search frequency range of approximately 380 MHz to 270 MHz.

8-162. With HSRCH EN low, both diodes CR3 and CR4 are reversed-biased and the search
generator is effectively isolated from the integrator U2. With HSRCH EN low, the loop is main-
tained in a locked condition by the phase error signals at XA6(10) and XA6(10). These signals are
summed and integrated by U2 and then filtered by the low pass filter formed by R21, C12, and
R20. The error signal drives the offset VCO to maintain a constant 500 kHz offset.

8-163. Two voltage regulators convert the +15 and -15 volt inputs to +12 and -12 volts, respec-
tively. The +12 volt regulator consists of transistor Q2, diode CR1, resistors R4, R6, and capacitors
C1 and C3. The ~12 volt regulator consists of transistor Q3 diode CR2, resistors R8 and R11, and
capacitors C8 and C6.

8-164. When the 500 kHz detector on A7 detects that there is not a 500 kHz difference frequency
present, the HSRCH EN at XA6(8) goes TTL high and enables U1A and U1B. Since U1D(13) is tied to
+5V, it is already enabled. The threshold voltages for U1D(12) are 0.8 volts and 1.6 volts which
means that a logic 1 condition is not recognized until the input to U1D(12) moves from below 0.8
volts up through 1.6 volts. A logic 8 condition does not occur until the signal moves from above
1.6 volts down through 0.8 volts. Assuming a 0.8 volt level at U1D(12) to start with, the operation is
as follows: U1D(11) is high, which drives U1B(6) low and U1A(3) high. With U1A(3) high, Q4 is
turned off and CR4 is reversed-biased since the voltage at U2 inputs is at +1.5 volts. Since U1B(6) is
low, CR3 is forward-biased and sinks current from the integrating capacitor C10. This causes the
voltage at the output of operational amplifier U2(6) to increase linearly until the voltage at UTA(2)
crosses above 1.6 volts. With the output of U1A(3) high, the LPOS Slope signal is high and pre-
vents the loop from locking up on an offset VCO signal which is 500 kHz higher than the main
VCO. This is so because with LPOS Slope high, the offset VCO is changing from its high fre-
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quencies to lower frequencies. A 500 kHz difference frequency resulting from this sweep would
be on the upper sideband. With LPOS Slope low, the offset VCO is changing from low fre-
quencies to higher frequencies. A 500 kHz difference resulting from this sweep only occursiif the
offset VCO frequency is 500 kHz less than the main VCO frequency.

L
8-165. When the sweep ramp present at U1D(12) crosses above the upper threshold of 1.6 volts,

the output of U1D(11) goes low, U1B(6) goes high and U1A(3) goes low. This causes Q4 to conduct
which forward-biases CR4. Since U1B(6) is high, CR3 is reversed-biased. Current is now supplied
through CR4 to the intergrating capacitor C10. This causes the output of U2(6) to decrease
linearly. Since U1A(3) is low, LPOS Slope is TTL low and the loop is allowed to lock once a 500 kHz
difference frequency is detected on A7. When lock is achieved, HSRCH EN goes TTL low which
causes U1B(6) and U1A(3) to both go TTL high, thereby reverse-biasing both CR4 and CR3. The
voltage at the output of U2(6) is therefore maintained at that level which achieved lock. The
timing diagram for this operation is shown in Figure 8-11.
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Figure 8-11. Timing Diagram of A6 Search Generator Operation

8-166. A7 MIXER/SEARCH CONTROL ASSEMBLY

8-167. The output of the main loop VCO, which comes in at XA7(12), Figure 8-30, is amplified by
differential pair U4 to a level of approximately +5 dBm and is half-wave rectified by transistor Q6
whose base-emitter junction is used as the rectifying diode. The output of the offset VCO, which
comes in at XA7(9), is amplified by U3 to a level of approximately @ dBm and is applied to the base
of Q1. Since Q1 is being alternately turned on and off by the Main VCO signal appearing at the
Q1 emitter, the output appearing across R15 contains the sum and difference frequencies fmain =
forrseT (if fMAIN > forrsET) or forrseT  fMAIN (if foFFSET > fMAIN). Since Q2 is a low frequency
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transistor, the sum frequency is attenuated and only the difference frequency is amplified. At test
point TP1, the difference frequency at an amplitude of @ to 5V is available.

8-168. Toinsure that the offset phase-locked loop locks up only when a 500 kHz difference fre-
quency is produced by the Main VCO being 500 kHz greater (not less) than the offset VCO fre-
quency, three control signals are produced which control the search enable flip-flop U2. When
the HSRCH EN output at XA7(2) is TTL high, the triangle search waveform on A6 is enabled.
HSRCH EN goes low when the U2(3,4,5) inputs are all low. This occurs when the following
conditions are met:

a. The output of the 500 kHz detector is low.
b. The U1(2) equal frequency output is low.
c. The LPOS Slope signal from A6 is low.

8-169. The 500 kHz detector consists of the low-pass filter formed by resistors R5, R6, and
capacitor C16, a full-wave rectifier formed by diodes CR1, CR2, and capacitor C22, and emitter
follower Q3. For signal less than approximately 1 MHz, the full-wave rectifier produces a level at
the base of transistor Q4 sufficient to turn Q4 on. This developes a voltage across resistor R3
which turns transistor Q5 on. The collector of Q5 then drops from a TTL high to a TTL low.

8-170. U1is a phase detector which produces fixed amplitude variable duty cycle pulse trains at
its two outputs. The duty cycle of the pulse train is proportional to the phase difference between
the signals at its inputs. The OFFSET A¢1 and OFFSET A¢2 outputs are summed, integrated, and
amplified by A6 to provide a dc control voltage to the A4 OFFSET VCO. When the frequency at
U1(1) is less than or equal to the 500 kHz reference frequency at U1(3), U1{2) goes TTL low. ATTL
low at U2(4) is necessary but not sufficient to disable the search waveform on A6.

8-171.  The third input to the NOR gate on U2 is the LPOS Slope signal from A6. This signalis TTL
low when the search signal from A6 is sweeping the A4 VCO from low frequencies to high fre-
quencies. Consequently, if a 500 kHz difference frequency is obtained and LPOS Slope is low,
then the offset VCO must be 500 kHz less than the main VCO.

8-172. A8 MAIN VCO ASSEMBLY

8-173. The synthesizer uses two voltage controlled oscillators which are essentially identical in
operation (A8 and A4). The oscillator circuit shown in Figure 8-317 consists of transistor Q1, feed-
back capacitor C7, and varactor diodes CR1 and CR2. Resistors R14 and R13 provide dc bias for
Q1. Capacitor C11 resonates with the inductance of ferrite bead E1 to provide a low impedance
path to ground for frequencies in the range of the VCO, thus eliminating parasitic oscillations.
Transistor Q1, which is operating a common base mode for the VCO frequency range, has a
portion of the output signal at its emitter fed back to its collector via capacitor C7. This positive
feedback sets up oscillations at a frequency equal to the parallel resonant frequency of the tank
circuit formed by varactor diodes CR1 and CR2 and the inductance of a metal trace on the A8
board. By changing the MAIN VCO CONTROL voltage at A8(7), the capacitance of the varactors
change which changes the resonant frequency of the tank circuit and hence the frequency of
oscillation. The modulation sensitivity of the VCO is approximately -12.5 MHz/volt. For a MAIN
VCO CONTROL voltage at A8(1) of +2 volts, the VCO frequency should be approximately 300
MHz while a control voltage of -2 volts results in an output frequency of approximately 350 MHz.

8-174. A voltage regulator, consisting of 11-volt Zener diode CR3, transistor Q2, resistors R21, ®
R22, R23, and capacitor C1, is used to provide low noise dc power to the oscillator circuit since
any noise on the power supply of the oscillator will degrade the oscillator’s spectral purity.
Potentiometer R22 is used to adjust the output voltage of the voltage regulator circuit so that the EN
free-run frequency of the VCO (i.e., the frequency with 8 volts at the MAIN VCO CONTROL "
A8(1) input) is 325 MHz +2 MHz. The nominal voltage which achieves this free-run frequency is
8.5 volts and is measured at the junction of C20 and CR2. Inductor L8, capacitors C23 and C16, and
resistor R19 provide further filtering for the dc power to the VCO.
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8-175. The output of the VCO is sent to three buffer amplifier U1, U2, and U3. Capacitor C4isa
dc blocking capacitor. The differential transistor pairs contained in U1,U2, and U3 provide +6 dB,
+8 dB, and +6 dB gain, respectively. The gain is determined by the dc current flowing through the
emitters of the transistors. This current is set by the networks connected to pin 3 of the IC.

#Decoupling networks L7 and C15, L1 and C3, L4 and C8, L11, C22, C24, C25, C26 isolate the -5.2
volt power from the RF signal. Decoupling networks L5 and C10, L2 and C5,19and C14, and L12,
C18, C27, C28, C29 isolate the +5 volt power from the RF signal. The output of each buffer
amplifier, after removal of the dc component by dc blocking capacitor C17, C6, or C12, is trans-
mitted to other parts of the instrument over a 500 microstrip transmission line. The ground plane
of the microstrip board is connected to the ground plane of the motherboard. The output at
XA8(5) and XA8(3) should be approximately 250 mV rms while the output of XA8(7) should be
approximately 500 mV rms.

8-176. A9 MAIN LOOP AMPLIFIER ASSEMBLY

8-177. The two variable duty cycle pulse outputs from the phase detector on A10, Main A¢1
and Main A¢2, are summed and integrated by U2 on the A9 Main Loop Amplifier assembly,
shown in Figure 8-32. Bidirectional switch U3(B, C, and D) controlled by D flip-flop U1B,
selects the compensation for the phase-locked loop by selecting one of two feedback paths
around operational amplifier U2 and by selecting one of two low pass filters in the output.
When the HP 5342A is searching for an input signal, the wideband filter is selected. When
the HP 5342A is making an actual measurement, the narrowband filter is selected.

8-178. When the least significant bit of the data bus from A14(D#), is a logic 1 and the LPD
Write address is decoded on A14 so that LPD Write goes high, then U1(8) goes low which selects
the wideband filter consisting of inductors L1, L2, capacitors C2, C12, C16, C11, and C1. With
U1(8) low and U1(9) high, transistor Q3 is turned on and provides +5.6 volts to control pins U3(6)
to turn on the switch; transistor Q2 is turned off, thus providing a -5.6 volt level to control pins
U3(5) and U3(12) to turn off the switch.

8-179. When D@ is a logic @ and LPD Write goes high, U1(9) goes low and U1(8) goes high. This
selects the narrowband filter consisting of L3, C8, C9, and C10 and also selects the R15 feedback
resistor connected to U2. With U1(9) low, Q2 is turned on so that +5.6 volts is applied to control
pins U3(5) and U3(12) to turn on the switch. With U1(8) high, Q3 is off and -5.6 volts is applied to
control U3(6) to turn off the switch.

8-180. The voltage regulator consisting of transistor Q4, diode CR4, resistors R10, R11, and
capacitor C17 converts +15 volts to +5.6 volts and the voltage regulator consisting of transistor
Q1, diode CR1, resistors R1, R3, and capacitor C3 converts -15 volts to -5.6 volts.

8-181. A10 DIVIDE-BY-N ASSEMBLY

8-182. The A10 Divide-by-N assembly is essentially a programmable frequency divider and
phase detector. As shown in Figure 8-33 the output of the A8 Main VCO enters at DIV N XA10(8),
and is initially divided by two by the ECL D flip-flop U6. The divider chain formed by U12, U9, U13,
U14, and U8 divides the output of U6(4) by N. The division factor N is programmed from the A14
Microprocessor assembly via the data bus lines. The output of the divider chain goes from
U8 through U3B to the U2 phase comparator where it is compared to a 50 kHz reference fre-
quency. The phase error outputs of the U2 phase comparator, MAIN A¢1 and MAIN A¢2,
are conditioned by the A9 Main Loop Amplifier and cause the A8 MAIN VCO to go to that fre-
quency which, when divided by N in the divider chain on A10, produces a 50 kHz output.

8-183. Registers U10, U15, and U7A provide storage for the BCD encoded N data sent from A14
and registers U16, U11, and U17 provided buffer storage for the N data. Decade divider U1 out-
puts a 50 kHz reference frequency to U2 against which the N divided VCO frequency is compared.
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8-184. The N divider chain formed by U12, U9, U13, U14, and U8 is programmed by the A14
Microprocessor assembly with a 4-digit positive-true BCD encoded number which is the 9’s
complement of the desired main VCO frequency. The main VCO frequency may be pro-
grammed with 100 kHz resolution. To program the main VCO to a frequency of 342.6 MHz, for

example, the program would want N to be 6573 (9’s complement of 3426). The actual overall
division factor is

3426 _
0.050 = 6852

8-185. Since the data bus is only 8-bits wide, the 4-bit BCD encoded N number is divided into
two 2-bit bytes. The two more significant bits form the upper byte and the two lower significant
bits form the lower byte. The upper byte is first loaded into U17 when LSYH, decoded on A14,
goes high. Since the range of VCO is 270 to 380 MHz, the most significant digit of the N number
will be either a 6 or 7 (9’s complement of 3 and 2, respectively). In BCD, this means that only the
least significant bit of the BCD encoded most significant digit of the N number need be sent. If
the most significant digit of N is 6, then the D4 input will be a low. If MSD of N is 7, then D4 will be
high. U7A stores the D4 bit and presents it to U8 which represents the most significant digit of
the N number.

8-186 The lower byte is loaded into U16 and U11 when LSYL, decoded on A14, goes high. The
data, which has been temporarily stored in U16, U11, and U17, is next transferred to U10, U15,
and U7A by the operation of U4A and U4B. When LSYL goes high, a high is clocked into U4A(5)
and is presented to U4B(12). The next positive transition at U4B(11) causes U4B(8) to go low,
which clears U4A(5). The following positive transition at U4B(11) then clocks U4B(8) high. The
low to high transition of U4B(8) loads the data into U10, U15, and U7A. Figure 8-12 shows the
timing of this operation.

[ —

TRANSFERS DATA
U4B(8) !

U4A(5)

LSYL

" Figure 8-12. Data Transfer Timing in A10 Circuit

8-187. For example, if the program wants to set the main VCO to 342.6 MHz, the following data
would be sent:

b7 D6 D5 D4 D3 D2 D1 Dg CONTROL SIGNAL
1 d* d* 1 a 1 '] 1 LSYH r-l
/ ~~
results in 6 in U8 5 (9’s complement of 4)

{(9’s complement of 3)

*don’t éare digits
tnot check if 1 (check if = 8)

This would be followed by:

D7 D6 D5 D4 D3 D2 D1 D@

a 1 1 1 g g 1 1 LSYL
- -~ . -~ — —J—L
7 (9’s complement of 2) 3 (9’s complement of 6)
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8-188. The most significant bit in the upper byte is used to indicate the CHECK condition. If

U17(12) is low, the D flip-flop U5 is enabled and the output of U6 is again divided by two. In

CHECK mode, the main VCO is programmed to 300 MHz. The CHECK signal at XA10(11) is 300

MHz divided by four so that the 5342A displays 75 MHz in CHECK. In CHECK, the following out-
# puts should be present:

U16(15) 1 LSB
U16(10) 0 Least significant BCD digit
U16(2) 0 {9’s complement of @)
U16(7) 1 MSB
un(?) 1 LSB
U11(2 g . . )
U1121)5) e Digit 2 (9's complement of )
U11(10) 1 MSB
U17(2) 1 LSB
7
3:7% g Digit 3 (9's complement of )
u17(10) 1 MSB
uU17(15) g - Most significant digit
U17(12) 9 — CHECK

8-189. Before the divider chain formed by U12, U9, U13, U14, and U8 can be explained, the two
following divide-by-N techniques must be discussed:

a. Two modulus prescaler technique.
b. A counter (divider) chain utilizing 9’s complement.

8-190. Two Modulus Prescaler Technique

8-191. The two modulus prescaler technique is illustrated below.

HIGH AFTER
(P+1) X D INPUT PULSES

{

SCALER -
CONTROL DISABLES +D CTR
DISABLE
/PROGRAMMABLE PROGRAMMABLE
2 MODULUS COUNTER COUNTER
fin ——]  PRESCALER 0 | +Np L fout
<P OR (P+1) (COUNTS DOWN (COUNTS DOWN
TO ZERO) TO ZERO)

tin/P OR fin/(P+1) (&11)

8-192. At first, the scaler control line is set to a low level so that the two modulus prescaler can
operate as a + (P+1) prescaler. Therefore, it generates a pulse every P+1 input pulses. After
(P+1) X D input pulses occur, the second counter (+D) reaches zero since it was preprogrammed
to D at first. When the content of the second counter (+D) gets to zero, it generates a pulse which
changes the level of the scaler control line high and disables the +D counter (itself) at the same

- time. So, actually, the output of +D is not a pulse but a level change. Therefore, after this change
occurs, the +D counter stops counting and keeps the new state which lets the two modulus pre-
scaler operate as a <P prescaler.
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8-193. When the level change occurs, the content of the +Np counter (which was prepro-
grammed to Np) is Np-D since D pulses have passed by so far. So, the +Np counter will reach zero
after receiving (Np-D)*P input pulses (fin). As soon as the +Np counter gets to zero, it generates
a pulse at foyt terminal.

8-194. Therefore, the total input pulses (fin) necessary to get one output pulse is:
(P+1)eD+pe(Np-D) (1)

8-195. For example, if we choose 10 as P and 100A + 10B + C as Np, equation (1) becomes as
follows:

11D+10(100A+10B+C)-D
=1000A+100B+10C+D (2)
NOTE

The output is also used as a loading pulse to initiate
the next dividing cycle.

8-196. Now, we have a complete programmable divider chain which can be programmed to any
dividing ratio expressed by equation (2). The only limitation on this technique is as follows:

Np=D (3)
8-197. This limitation doesn’t matter for our application because NP=>299=9>D.
8-198. Counter (Divider) Chain Utilizing 9°s Complement

8-199. A counter chain utilizing 9’s complement numbers is illustrated below. In the explana-
tion above, we used down counters to achieve +D and +Np. In the actual circuit, however, up
counters (74L5160) are used for that purpose. The up counter generates a positive pulse when
used for that purpose. The up counter generates a positive pulse when it reaches astate 9. There-
fore, a divide-by-D canberealized if itis preprogrammed to 9-D at first. Then, it generates a pulse
after getting D input pulses. One comment to note is that after generating an output pulse (after
getting D pulses), it will operate as a divide-by-10 divider unless it is present (loaded to D again).

+10 ENABLE (DURING LOADING)

—10 alb
ure
CLK o
cr_ 2
+10 ENABLE (DURING Np
DECODE 7
LOAD
DISABLE
TC
2 ue u13 u14 us A
u
fin S T8 TA u3s
<10, 1t D +C +B A fout
d U
fa
D [ A

TA, TB, and TC are outputs of +A, +B, and +C.

TC for +A is look forward connection.

+B and +C operate as divide-by-10 after their first dividing cycle.

A, B, C, and D are numbers to be loaded.

U9 is preset to 9 in check. Output is high so it is always disabled and
always +10.

Remarks:

AW
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8-200. A two-pulse period of f1 is used to load the divider chain since one pulse period is not
long enough to load the divider chain. The load pulse is provided by U7B. As soon as the fout
pulse (negative pulse) appears, LOAD goes low because of CLR input and stays low when the
next f1 pulse comes in because of the low input to D input. LOAD goes high when the second f1
gomes in because of a high input to D input. As long as LOAD is low, the counter chain is in-
hibited and the state of each divider agrees with the number to be loaded. Since we use a two-
pulse period for loading, we have to decode 997 (999-2) for the +Np chain to get a correct dividing
ratio as a whole. The BCD output of U13 is decoded to detect 7 for this purpose. The output of
U8 which corresponds to 99X (X = don’t care) is AND’ed with the decoded 7 to get the fout pulse.
Since a NAND gate is used, the output pulse is a negative pulse.

8-201. When CHECK mode is selected, the MPU writes to the A10 Divide-by-N assembly to
enable D flip-flop U5 and to select a 300 MHz main oscillator frequency. With LSYNHI going low,
bit D7 low at U17(13) is clocked in to cause U17(12) to go low, thus enabling U5(+2). When CHECK
is not selected, U17(12) is high so that U5 is disabled and the CHECK output at XA10(11) is
inhibited.

8-202. A11 IF LIMITER ASSEMBLY

8-203. The A11IF Limiter assembly, shown in Figure 8-34, provides an additional 14 dB gain to
the IF signal over a bandwidth of 0.1 to 175 MHz. For high amplitude signals, the output of A11
is amplitude limited. The 14 dB amplification is provided by differential pair U2. Potentiometer
R1, “AMP”, is used to maximize the gain through U2 by balancing the currents through the
differential pair. The 75 MHz CHECK signal from A10 enters the IF circuitry at XA11(7,7). CHECK
should not be selected when a signal at the type N input connector is present.

8-204. The A11assembly also generates a LPWR RST signal which is sent to the A25 Preamplifier
assembly to control attenuation for Options 002 and 003. This signal, when low, resets an RS latch
on A25 which causes input attenuation, (provided by pin diode attenuators in the Amplitude
Option 002 and Extended Dynamic Range Option 003) to be reduced by approximately 15 dB.
The attenuation is increased by 15 dB by a detector on A25 which detects when the signal level
into the counter exceeds +5 dBm.

8-205. Asshown in Figure 8-34, detecting diode CR1 and capacitor C2 detect the negative half-
cycle of the IF signal. This dc level is sent to voltage comparator U1 which compares the detected
level with a reference level set by the “DET” potentiometer, R14. For input signals greater than
approximately -15 dBm, the detected IF appearing at U1(3) will be more negative than the refer-
ence voltage at U1(2) and the output at U1(7) will be TTL high. When the input level to the
counter drops below about -15 dBm, U1(7) will go TTL low which means that LPWR RST is low.
The LPWR RST signal causes the RS latch on A25 to be reset, thus reducing the attenuation of the
pin diode attenuator if it was set initially by a high level signal (greater than +15 dBm). The pin
diode attenuators are present only when the Amplitude Option 002 or Extended Dynamic Range
Option 003 is present. Of course, when neither option is present, the LPWR RST has no effect.
Resistor R4 on U1 provides hysteresis of about 1dB in IF signal amplitude so that the output of U1
does not go high again until the IF amplitude increases by 1 dB over the level where it caused
LPWR RST to go low.

8-206. A12 IF DETECTOR ASSEMBLY

8-207. The A12IF Detector assembly shown in Figure 8-35, further amplitude limits the IF signal
by amplifying it an additional 28 dB before sending it to the A13 Counter assembly to be counted.
A level-detecting diode detects if the inputsignal level is of sufficient amplitude to be counted.
A digital filter provides two outputs which indicate: 1) the IF is in the range of 48 MHz to 102 MHz,
and 2) the IF is in the range of 22 MHz to 128 MHz. The program reads these filter outputs and
stops the sweep when the IF is in the range of 48 MHZz to 102 MHz. The 22 MHz to 128 MHz output
is latched and is reset if the input power to counter drops below a preset level or if the IF leaves
the range of 22 MHz to 128 MHz. This output is examined at the conclusion of the N determi-
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nation routine to insure that the count during the prs was not invalidated by a power drop-out
or excessive FM deviation.

8-208. The IF signal enters differential pair U2 and is amplified by approximately 14 dB. The
output at U2(5) passes through a 125 MHz low pass filter formed by C5, L1, C10, L2, C7, and is
detected by CR1 and C1. The voltage across C1 is presented to the inverting input of voltage
comparator U1, which, due to the positive feedback provided by resistor R9, exhibits approxi-
mately 5 mV hysteresis. The OFFSET potentiometer R7 is adjusted so that the output of U1(7) goes
low when the input signal to the counter drops below -32 dBm (for a 1 GHz input).

8-209. The other IF output of U2, U2(8), is ac coupled through C11 to differential pair U4 where
it is amplified by another 14 dB. Potentiometer R12, (B2) is used to equalize (balance) the currents
through the two emitters of the transistor pair. This is done by adjusting R5 for maximum gain
through the stage. Potentiometer R2, (B1) is adjusted in a similar manner. U4 has two outputs:
U4(5) and U4(8). The output at U4(5), IF COUNT, appears at XA12(8) and is sent to the A13 counter
to be counted. The output at U4(8) is ac coupled by capacitor C16 to a digital filter.

8-210. The digital filter consists of U6, U5, U10, U8, U9, U11, U14, and U15. The filter counts the
IF signal for a period of 4 microseconds and, based on the number of counts totalized during the
4 microseconds, sets two qualifiers which indicate if the IF is within the necessary frequency
range. The counters are reset every 8 microseconds and the counting of the IF begins again. This
process of counting the IF for 4 microseconds, setting the qualifiers, and resetting the counters
after 8 microseconds occurs continuously.

8-211. The IF signal output is prescaled by 4 in U3A (+2) and U3B (+2). The ECL output of U3(15)
is translated to TTL levels by transistor Q1. This signal is then counted for 4 microseconds. The
NOR gate U6 is enabled for a period of 4 microseconds by U6(2) going low for 4 microseconds.
This 4-microsecond gate is generated by divider U15 which divides a 1 MHz input by 8. The input
is from the A18 Time Base Buffer. During the 4-microseconds gate time, the count is totalized by
binary counters U5 and U10. The contents of the counters are decoded by U8, U9such that if the
IF frequency is in the range of 48 MHz to 102 MHz (the U5 and U10 counters count 48 to 102
counts during the 4-microsecond gate), U6(13) [TP5] will be high. If the IF is in the range of 22
MHz to 128 MHz, U6(10) [TP6] will be high. Dual flip-flop U13 is loaded with this qualifier infor-
mation every 8 microseconds by a clock signal from U11(12) {TP4]. After a 1-microsecond delay,
the U5, U10 counters are reset by a low level from U14(6). Figure 8-13 shows the timing for the
filter.

4v
“GATE” a— 4 s —tet— 4 us
U6(2)
| | |
| I |
U6(1)
(] 1 |
— a— Sps [ |
av _________1} 1
Sus
“Transfer” H
TP4
ov i i I i
Load U13 __] 1 1
— o} fa— 58 i i
“Reset” +4V [
U14(6) Sus IJ ‘ |
ov
Reset U5, U10

Figure 8-13. Filter Timing on A12 IF Detector
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8-212. When the instrument is sweeping, the A14 Microprocessor issues LPDREAD which
enables the three-state buffer/driver U12, and data from A12 is placed onto the data bus. The
48—102 MHz detectof output (D6) is examined and when D6 is low (TP8 high), the micro-
processor stops sweeping the main oscillator. After the sweep has stopped, the microprocessor
dssues LPDWRT which sets the U7(11) output of the latch formed by U7C and U7D to the low state.
U7(11) [TP10] goes low when LPDWRT goes low since U13(5) is high (since U6(13) is high, then
U6(10) must also be high).

8-213. The program then begins the N determination. At the conclusion of the N determi-
nation, the microprocessor sends LPDREAD and examines the latched 22—128 MHz detector D7.
If the input power has dropped below -32 dBm or if the IF has exceed the range of 22 MHz to
128 MHz, then U13(5) will have been low at some time and the U7(11) output of latch U7C, U7D
will have been reset to a high. If the D7 bit read by the microprocessor is low, then the N determi-
nation is considered invalid and the sweep routine is re-entered at a point 100 kHz lower in fre-
quency than when it previously stopped searching.

8-214. At different points in the algorithm, the microprocessor issues LPDREAD and examines
bit D4, LOVL. If this bit is high, then the input signal level to the counter exceeds +5dBm and the
microprocessor sends dashes (— — — —) to the 5342A display.

8-215. A13 COUNTER ASSEMBLY

8-216. The IF Count signal enters the A13 Counter Assembly shown in Figure 8-36 at XA13(17)
and is capacitively coupled via C10 into the main gate of the counter, UT1C. U11 is a high-speed
ECL AND gate. When U11(9) and U11(10) are both low (-0.8V = high; -1.5V = low), the gate is
enabled and the IF Count signal is passed through the gate to be counted. Flip-flop U4B selects
either the IF Count signal at XA13(17) or the Direct B signal from the direct count amplifier at
XA13(14) to be counted. If in direct count mode, the microprocessor sets the D1 bit to logic@and
writes to the counter so that LCTRWRT (low counter write) will clock a logic @ into U4(9). When
operating in the 500 MHz—18 GHz range, D1 will be logic 1and the U4(9) output will be alogic 1.
This enables U11B and disables U11C.

8-217. There are two operating modes, one during and one after acquisition. During acquisition
the A5 multiplexer is switched between the two LO’s. In synchronism with the A5 multiplexer
switching, the IF signal on the A13 Counter assembly is switched between counter A (U17, U13,
and U1) and counter B (U18, U14, and U2). Thus, counter A accumulates counts only during the
time that the main VCO is producmg the IF and counter B accumulates counts only during the
time that the offset VCO is producing the IF. After acquisition, the pseudorandom switching
between VCO’s stops and the multiplexer selects the main VCO. The IF is then measured by
counter A with a gate time determined by the desired resolution.

8-218. The LO Switch signal comes in at XA13(8) and, after passing through TTL to ECL con-
verters, drives U12A and U12B to switch the IF between counter A and counter B. When LO
Switch is high, counter A is selected and LO Switch is low, counter B is selected.

8-219. The 8-decade channel A counter consists of decade counter U17 (the least significant
decade), decade counter U13, and 6-decade counter U1. The 8-decade channel B counter con-
sists of decade counter U18 (least significant decade), decade counter U14, and 6-decade
counter U2,

8-220. To output the contents of the 8 decades to the microprocessor, each counter has outputs
which pass through multiplexers. The counter A multiplexer consists of 4-line-to-1-line data
selectors USA, USB, U9A, U9B. The counter B multiplexer consists of U6A, U6B, UT0A, and U10B.
If the LCTRRD (low counter read) signal goes low and if A5 =logic 1, then the A counter multi-
plexer is enabled (otherwise the three-state outputs are in the high Z state) and the contents of
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the A counters are output on the data lines to the microprocessor. With LCTRRD low and the
A5 = logic @, then B counter multiplexer is enabled and its contents are output on the data lines.

8-221. After passing through main gate U11, the signal is switched to either the A counter or the
B counter by gates associated with 2 flip-flop U12A and U12B. If the A counter is selected, the IF
signal is divided by 2 by U12B and divided by 2 again by U16B. The output of U16B(14) passes
through ECL to TTL level converter U15. The outputs of these first two binaries are connected
to the “@” data inputs of the multiplexer and are read first by the microprocessor.

8-222. For example, the output of the first binary in the A counter chain U12B(14) is connected,
via an ECL to TTL converter, to U9A(6). Consequently, the state of the A counter’s two least signifi-
cant binaries is read by the microprocessor by sending LCTRRD low, A5 =logic 1,and A3=A4=
logic 1 (the inverter U7 causes the “@” data inputs of the multiplexer to be connected to the
multiplexer outputs). The outputs of the first decade counter following the binaries are readina
similar fashion. These outputs are connected to the “1” data input of the multiplexers. For
example, to read the first decade of the A counter, LCTRRD goes low with A5=logic1,A3isset to
logic @ and A4 is set to logic 1 (because of the inversion, the “1” data iputs to the multiplexers are
selected). To read the last six decades, the “3” data inputs of the multiplexers are selected by
setting A3 = A4 = logic 0. The A@, A1, and A2 address lines used to address the decades in U2 {if
A5 = logic 8) or U1 (A5 = logic 1). To address the least significant decade in U1, for example, the
logic state of the address lines would be:

LCTRRD A5 A4 A3 A2 A1 Ad
g 1 g 4 1 1 1

8-223. The Direct A input at XA13(7) is the output of the first high-speed binary located on the
A3 Direct Count Amplifier. The Direct B input is the output of the second high-speed binary on
A3 and it drives the A counter when making direct count measurments. The state of the firstand
second binaries on A3 are connected to the “@” data inputs of U5A and U5B on A13 and are read
first for direct count measurement. The state of the +4 output from A3, which causes the output
of A13U11C(4), passes through an ECL to TTL converter formed by Q2 and Q3 before going to
U5B(10). Therefore, in direct count, the signal is divided by 4 on A3 and then divided by 4 in
U12A, U16A on A17, before passing to the decade counters U17, U13, and U1.

8-224. After counting, the decades are reset by writing to A13 counter board with D@ = logic @.
This causes U4(5) to go low to reset U18, U17, and U13. U4(6) goes high to reset U2 and U1 as well
as U12 and U16.

8-225. A14 MICROPROCESSOR ASSEMBLY

8-226. The A14 Microprocessor (MPU) assembly shown in Figure 8-37 contains in ROM the
operating algorithm of the instrument. This assembly controls the measurement cycle, performs
numerical computations for frequency measurements, and interfaces with many of the other
assemblies.

8-227. The A14 MPU assembly uses the Motorola 6800 MPU (U21). The application in the HP
5342A is described in the following paragraphs.

8-228. Microprocessor Operation
[-4

8-229. The HP 5342A uses U21 for control and computation purposes. An expanded block dia-
gram of U21is shown in Figure 8-14. The 16-bit address bus allows the MPU to address up to 64K
memory locations. The data bus is 8 bits wide and is bidirectional. Data on the bus is read into the
internal MPU registers when the Read/Write control line is low. All operations are synchronized
to a two-phase nonoverlapping 1 MHz clock, ¢1 and ¢2. Each instruction requires at least two-
clock cyles for execution. The HP 5342A utilizes the following additional 6800 control lines:
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Figure 8-14. A14U21 Expanded Block Diagram

a. RESET — This input is used to reset and start the MPU from a power-down condition,
resulting from a power failure or an initial start-up of the processor. If a positive edge is
detected on the input, this will signal the MPU to begin the reset sequence. This will start
execution of a routine to initialize the processor from its reset condition. All the higher
order address lines will be forced high. For the restart, the last two (FFFE, FFFF) locations
in memory will be used to load the program counter. During the restart routine. the
interrupt mask bit is set and must be reset before the MPU can be interrupted by IRQ.

b. NONMASKABLE INTERRUPT (NMI) — A low-going edge on this input request that a
nonmask-interrupt sequence be generated within the processor. As with the INTER-
RUPT REQUEST signal, the processor will complete the current instruction that is being

| executed before it recognizes the NMI signal. The interrupt mask-bit in the Condition
Code Register has no effect on NMI. The Index Register, Program Counter, Accumu-
lators, and Condition Code Register are stored away on the stack. At the end of the cycle,
a 16-bit address will be loaded that points to a vectoring address which is located in
memory locations FFFC and FFFD. An address loaded at these locations causes the MPU
to branch to a nonmaskable interrupt routine in memory. NMI has a high impedance
pullup internal resistor, however, a 3 KQ external resistor to Vcc should be used for
wire-OR and optimum control in interrupts. Inputs IRQ and NMI are hardware interrupt
lines that are sampled during ¢2 and will start the interrupt routine on ¢1 following the
completion of an instruction.
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c.  INTERRUPT REQUEST (IRQ) — This level sensitive input requests that an interrupt sequ-
ence be generated within the machine. The processor will wait until it completes the
currentinstruction that is being executed before it recognizes the request. At that time, if
the interrupt mask bit in the Condition Code Register is not set, the machine will begin an
interrupt sequence. The Index Register, Program Counter, Accumulators, and Condition
Code Register are stored away on the stack. Next the MPU will respond to the interrupt
request by setting the interrupt mask bit high so that no further interrupts may occur. At
the end of the cycle, a 16-bit address will be loaded that points to a vectoring address
which is located in memory locations FFF8 and FFF9. An address loaded at these locations
causes the MPU to branch to an interrupt routine in memory. The HALT line must be in
the high state for interrupts to be recognized. The IRQ has a high impedance internal
pullup; however, a 3 KQ external resistor to Vcc should be used for wire-OR and
optimum control of interrupts,

d. Valid Memory Address (VMA) — This output indicates to peripheral devices that there is
a valid address on the address bus. In normal operation, this signal should be utilized for
enabling peripheral interfaces. This signal is not three-state. One standard TTL load and
30 pF may be directly driven by this active high signal.

e. Read/Write (R/W) — This TTL compatible output signals the peripherals and memory
devices whether the MPU is in a Read (high) or Write (low) state. The normal standby
state of this signal is Read (high). Three-state Control going high will turn Read/Write to
the off (high impedance) state. Also, when the processor is halted, it will be in the off
state. The output is capable of driving one standard TTL load and 130 pF.

8-230. The MPU (U21) is driven by a two-phase clock, ¢1at U21(3) and ¢2 at U21(37). As shown
in Figure 8-37, the two-phase clock is derived from the 1 MHz input at XA14B(8, B). Switch S2
allows a 1 MHz clock to be used (normal operation) or a 500 kHz clock (debugging purposes). The
switch must be set as shown for 1 MHz operation or 500 kHz operation.

A B CD A BCOD
TMHz l\ 1Ii | & 500 KHz
OPERATION l ﬂﬁlﬁ H H '] | oreraTiON
® [
S2 $2

8-231. The 1 MHz signal now passes through the delay generator formed by U22A, U22B, and
U24F which delays ¢2 with respect to ¢1. The ¢1 clock driver consists of U23A and B and the ¢2
clock driver consists of U23C and D.

8-232. The address outputs of U21 pass through three-state inverting line drivers U16, U18, and
U8. Since the Bus Available control line, U21(7), is low, the three-state drivers are always enabled.
(In direct memory access (DMA) applications, which are not implemented in the HP 5342A, Bus
Available goes high indicating that the MPU has stopped and that the address bus is available.)
The address lines drive RAM U12 and ROM U1, U4, and U7. The U12RAM occupies 128 memory
locations from (@80 to B0FF. To see how this is implemented, consider what happens when the

address 0688 is output by the MPU: »
A15 A14 A13 A12 A1l A0 A9 A8 A7 A6 A5 A4 A3 A2 A1 A
a 0 0 9 7} a a @ 1 6 6 0 @6 6 6 @
~ ~ ~ -~ Nt e\ . ——
o o | 8 o
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After going through the inverting line drivers U16, U18, and U8, the address lines become:
Al15 Al4 A13 A12, A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 Al Ad

1 1 1 1 1 1 1 1 '] 1 1 1 1 1 1 1
o - ~ ~~ N, e\ m— ———
F F 7 F

8-233. To address a location in RAM, all the enable inputs must be true. Consequently, U12(11)
must be low, U12(12) must be low, U12(14) must be low, U12(10) must be high, U12(13) must be
high, and U12(15) must be low. The seven address inputs then select one of 128 locations in the
RAM. For the case of 8980 sent out by the MPU, itis seen that U12(11) goes low when the inputs to
U22D are both high (VMA high indicating that the address data on the address bus has settled and
is valid data and ¢2 high); U12(12) is low since the inputs to U9B (inverted A15, A14, A13) are all
“high; U12(14) is low since the inputs to U9C (inverted A12, A11, A10) are all high; U12(10) is high
since the inputs to U5D are both high (inverted A9 and LFRERUN); U12(13) is high since inverted
A8 is high; U12(15) is low since inverted A7 is low. Thus, due to the inversion, 3380 on the address
bus from the MPU accesses location 88FF in RAM. In a similar fashion, memory assignments are
made to ROM U1 (7800 to 7FFF), ROM U4 (7008 to 77FF), and ROM U7 (6800 to 6FFF).

8-234. The address lines are decoded by device decoding circuitry on A14. In some instances,
further decoding occurs at a particular device (for example, on the A13 Counter assembly). The
MPU treats an external device just like a memory location. To pass information between the
registers of the MPU and the registers of an external device (such as the count registers on the A13
Counter assembly), the program writes or reads data from (or to) the location associated with the
device. Address decoding circuitry decodes the address output from the MPU and generates a
strobe which enables the register on the device. For example, to read data from the A1keyboard,
LKBRD goes low which enables the three-state bus driver A1U12 to drive the data bus and send
keyboard information back to the MPU. The address location assigned to reading the keyboard
is 3919. When 0810 is output by the MPU, address decoding causes U20(7) to go low. Since only
one device can drive the data bus at a time, all other device code outputs are high (so that the
device buffers on these devices are in the high Z state). To see how @010 causes U20(7) to go low,
consider that the inverted address lines at the output of inverter buffers U16, U18, U8 will be:

A15 Al14 A13 Al12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al AP
1 1 1 1 1 1 i1 1 1 1 ¢ 1T 1 1 1

Since A@, A1, and A2 are all high, these inputs to U20 will cause 7 to be decoded and U20(7) to go
low provided that the control inputs U20(4) and U20(5) are both low. U20(5) goes low when the
inputs to U22D are both high (VMA high and ¢2 high). U20(4) is low when U17 decodes the
address output by the MPU and the address in the range of 6818 to 8817. U17(11) is low when
U17(14) is high and U17(13) is low, provided that the control input U17(15) is low. Since inverted
A3 is high and inverted A4 is low, the U17(11) output will be low provided that U17(15) is low.
U17(15) is low provided that U13A(2) and U13A(1) are both low. U13A(1) is low since inverted A5 is
high. Inverted A15, A14, A13, A12, A11, A10 all high is decoded by U9A, U9B, and U13C. A9is also
high. Thus U14 is enabled. Since inverted A8, A7, A6 are all high, the decoded 7 output U14(7)
goes low. In summary, U14(7) goes low only when inverted A15, A14, A13, A12, A11, A10, A9,
AB, A7, A6 are all high. inverted A5 high, A4 low, A3 high is decoded by U17B. Inverted A2, A1,
and A@ all high is decoded by U20.

8-235. The eight bidirectional data bus lines coming out of U21 pass through an eight-section
switch, S1, which allows each line in the data bus to be opened for troubleshooting purposes.
Resistor pack R6, with individual pull-up resistors connected to the data lines, together with two
lines connected to ground via CR2 and CR3 (these lines connected to ground only when
LFRERUN is ground by switch $2), cause a CLB (clear accumulator B) instruction to be presented
to the MPU when the switch S1 is opened and LFRERUN is grounded. This causes the MPU to

continuously increment the addresses on the address bus from the least significant address (9000)

to the most significant address (FFFF) for diagnostic purposes when using the 5004A Signature

Service
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Analyzer. LFRERUN grounded forces the Clear B instruction and also causes U15E(10) to go low
which disables RAM U12. With S1 opened, feedback is broken between the ROM outputs and
the MPU inputs which is a necessary condition for taking signatures with the HP 5004A Signature
Analyzer. If LXROM (Low External ROM) is grounded, the ROM’s U1, U4,and U7 will be disabled
by U6A(1) going low and the address lines can now be used to drive external memory residing in
the upper 32K of the memory map.

8-236. The power up reset circuitry formed by Schmitt trigger UT1A, U11B, and inverter U15F
provides a low reset pulse to the MPU reset input U21(40) and a LDVRST output to the A2 Display
Driver to blank the display during power-up. The length of the low reset is determined by the
time constant of resistors R5, R3, and capacitor C5 (400 milliseconds).

8-237. The LAMP EN input at XA14B(2) is used to indicate the presence or absence of the A16
Amplitude assembly (Option 002) since program execution will be different if this option is in-
stalled. If Option 002 is present in the HP 5342A, LAMP EN will be grounded. The LAMPEN line is
connected to three-state line driver U8 and the output connects to the D1 line of the databus. To
check if Option 002 is present, the MPU sends out address 8818 which causes the output of
U11C(8) to go low and strobe a high (if LAMP EN is low) onto D1 of the data bus.

8-238. The eight data lines, after passing through switch $1, pass through bidirectional inverting
line drivers U3, U2. When data is being written out to the external devices (or to RAM), U21(34)
goes low which causes U12(16) to go low and U3(15), U2(15) to go high (and U3(1), U2(1) low)
thereby enabling the drivers which write to external devices. When data is being read from
external devices (or RAM), U21(34) goes high which causes U12(6) to go high and U3(1), U2(1) to
go low (and U3(15), U2(15) high). This enables the drivers in U2, U3, which read data from
external devices.

8-239. The memory assignments are summarized in Figure 8-15. Ordinarily, when power on, the
MPU executes the instructions in FFFF and FFFE. Since the A14 MPU assembly has the A15 address
line configured as “don’t care”’, the MPU in the HP 5342A executes 7FFF and 7FFE after the power

on reset.
FFFF
8000-FFFF
NOT USED > 32K
— - a17F
USED AS 16
64 CTR RD
), 1284 g140 013F
TFFF
2048 ROM U1 64 NOT USED
7800 : TIFF 00FF o100
2048 ROM U4
6FFF 7000 . 128 RAMU12
2048 ROM U7
6800 67FF oese 007F
3ADD-67FF 80 RESERVED
NOT USED 1 owF 0030
8 AMP
6U! SoFF = o 8 HP-IB ooer
AMP OPT. 002 (A16U3) -
37FF 3800 001F 0020
AMP OPT. 002 (A16U4) 4 D/A .
201C 0018
3000 - =
0180-2FFF 0017 LAMP MTR o8
NOT USED 8 CONTROLS
17F o010 0oF
16 DISPLAY.
o0go L _ o000

Figure 8-15. Memory Arrangement
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8-240. A15 OPTION 011 HP-IB ASSEMBLY

8-241. The A15 Option 011 HP-IB assembly is described under OPTIONS in paragraph 8-346.

,8-242. A16 OPTION 002 AMPLITUDE MEASUREMENTS ASSEMBLY AND

A16 OPTION 003 EXTENDED DYNAMIC RANGE ASSEMBLY

8-243. The A16 Option 002 Amplitude Measurements assembly is described under OPTIONS in
paragraph 8-296. The A16 Option 003 Extended Dynamic Range assembly is described in para-
graph 8-331.

NOTE

The A16 slot is used for either the Option 002 or 003
pc assembly. Only one of these options can be in-
stalled in an instrument.

8-244. A17 TIMING GENERATOR ASSEMBLY

8-245. The A17 Timing Generator shown in Figure 8-41 has the following functions: during
acquisition, it generates the pseudorandom sequence used to switch the A5Multiplexer and the
A13 counters for N determination; after acquisition, it generates gate times for the measurement
of the IF on A13; between measurements, its sample rate circuitry determines when to begin a
new measurement.

8-246. The D@ through D5 data lines from the microprocessor data bus transmit data from the
microprocessor to the hex D-type register U19 when the LTIM WRT signal (decoded on A14) goes
low. LTIM WRT returning high clocks the data into the register. The data lines also transmit data
back to the microprocessor from hex three-state driver U18 which drives the data bus when
LTIMRD (decoded on A14) goes low.

8-247. Pseudorandom Sequence Generation

8-248. During acquisition, after a countable signal has been detected and the sweep stopped,
the N number must be computed. By measuring the IF1 frequency which occurs when the Nth
harmonic of the main VCO mixes with the unknown frequency and then measuring the IF2 that
occurs when the Nth harmonic of the offset VCO mixes with the unknown, the harmonic
number N can be determined. N equals (IF1—IF2)/500 kHz where 500 kHz is the precise fre-
quency difference between the main VCO and the offset VCO. To speed the process of deter-
mining N, two counters (on A13) are used, counter A and counter B. To prevent coherence be-
tween FM on the unknown signal and the switching rate between counters from causing an in-
correct computation of N, the switching between counter A and B (whichis synchronous with the
switching in A5 between the main VCO and the offset VCO) is doneina pseudorandom fashion.
Two different sequence lengths are possible: 1) the normal or short pseudorandom sequence
(prs) which lasts for a total time of 360.4 milliseconds (counter A and counter B are open for 163.83
ms each — there’s ~32.8 ms of “dead” time). This short prs gives a worst case FM tolerance of
20 MHz peak-to-peak; or 2) the long prs, which is selected by a rear panel switch, lasts for a total
time of 2.096 seconds (counter A and counter B are open for 524 ms each in addition to 1.048
seconds of “dead” time). This long prs gives FM tolerance of 50 MHz peak-to-peak.

8-249. To begin the pseudorandom sequence, the microprocessor writes to A17 and sets
U19(15) high (prs enable), U19(12) low (gate time disable), U19(7) high (for T MHz prs clock), and
U19(5) high for the long prs or sets U19(2) high for the normal prs. For the short prs, a 100 kHz prs
clock is used and U19(7) is low. Decade divider U11 divides down the 1 MHz input to 100 kHz
which appears at U10(8). For the long prs, a 1 MHz prs clock is used and U19(7) is high. Since
U11(1, 3) are both high, the counter is preset to 9 so that U11(9, 8) are both high which
enables U10. Thus the 1 MHz input appears at U10(8) and becomes the prs clock.

Service
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8-250. The prs generator consists of shift registers U7, U4, U5, 4-bit counters U2, U1, and logic
gates U6, U3. When U19(15) (prs enable) goes high, the output of U14(11) goes high which
releases the reset signal from all the components of the prs generator and starts the sequence.
To generate the sequence, data is shifted through the shift register formed by U5, U4, and U7.
Feedback taps exclusively “OR” two of the shift register outputs to generate the next input. This
feedback generates the prs. For the short prs, U3B(4) is high and U6A is used to perform the
exclusive “OR” function (the output of U7(6) is not used for the short prs). For the long prs,
U3A(1) is high and U6B performs the exclusive “OR”. The datais then fed back to the input of the
shift register at U5(1, 2) via inverter U3C.

8-251. The short prs is 15 bits long and stops after 14 consecutive highs in the sequence are
detected. The long prs is 20 bits long and stops after 19 consecutive highs in the sequence are de-
tected. The detection of the number of consecutive highs in the sequence is performed by pre-
settable counters U2 and U1. For the short prs, “1” is preset into U2 (least significant counter) and
“15” is preset into U1 (most significant counter) by a low level on U2(9) and U1(9). When a high
appears in the sequence, the U2 counter is incremented by the prs clock at U2(2). When a low
appears in the sequence, U2 and U1 are reset to the initial preset conditions and counting up
begins again. After 14 consecutive highs in the prs, U2 has counted to “15” and the carry output
U2(15) has enabled U1so that the 14th clock causes the carry output U1(15) to go high. This causes

UBA(3) to go low which resets the latch formed by U14A and U14B so that U14D(11) goes low to
reset U7, U4, U5, U2, and U1.

8-252. For the long prs, operation is similar: this time “12” is preset in U2and “14” is preset into
U1 so that after 19 consecutive 1's in the prs, the carry out of U1 sets U14A(3) low so that U14D(11)
is low and clears the prs generator.

8-253. To allow sufficient settling time for the multiplexer on A5 after switching, 2 microseconds
of dead time are added to each transition in the sequence which means that the transistions of
the LIF GATE signal (which enables counter A or counter B on A13) are delayed with respect to
the LO Switch signal which switches the A5 multiplexer and switches between counter A and
counter B on A13 as shown below:

-1Tus 1us Tus 1pus Tus tps
e o B o g ——p—— P
SELECT
COUNTER A
i ] ' i | |
! 1 i ! | ]
: | 1 ; ) |
I ! ! i SELECT ! !
LO SWITCH : ! ! : COUNTER B : {
| i ! I I ]
LIF GATE
WMMW \_——\~ S——— \_’\/\_/
DEAD DEAD DEAD
TIME TIME TIME
COUNTER COUNTER COUNTER B COUNTER A
8 ACCUMULATING A ACCUMULATING ACCUMULATING ACCUMULATING

8-254. The dead time in the LIF GATE signal is generated by D flip-flops U9A, U9B, exclusive
“OR” U6D, and D flip-flop U15A. The dead time is generated when U6D(11) goes high for two
periods of the 1 MHz clock. With U6D(11), high, U10B is disabled and the prs clock at U10C(8)
remains high. The reset input to U15A(1) is low during the prs generation so that UT5A(5) is low.
When the preset input U15A(4) goes low also, the output goes high for the time that the preset
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signal is high (both Q and Q outputs go high when preset and clear inputs are both low). When
U6D(11) goes high to disable the prs clock for 1 s, UT5A(5) goes low for 2 s. The low is presented
to U17A(7) and on the next clock at U17A(6), the low at U17A(7) is clocked into the outputso that
LIF GATE goes low to enable counting on A13.

4

8-255. The following timing diagram for the long prs generation (prs clock =1MHz) will help
clarify the operation:

us(s)
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U10C(8)
PRS CLOCK
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U9B(9)
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u3D(11)
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© ueD(11)
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U6C(8)
LO SWITCH

U15A(5)
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[
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I
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[
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|
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LIF GATE

1us 1pus
DEAD DEAD
TIME TIME

8-256. When the prs is over, U14D(11) goes low. When the A17 board is read by the microproc-
essor, LTIM RD goes low and three-state drivers U18 are enabled. If the prs is over, U18(5) is low
and the program detects this, causing the next program segment to be executed.

8-257. Gate Time Generation

8-258. Gate times for measuring the IF signal after acquisition and N determination are gener-

: ated by time base generator U16, D flip-flops U15 and U17. To generate gate times from 10 us to

| @ 1-second, the microprocessor writes to A17 to set U19(21) (gate time enable) high, U19(10) (sets

R LO SWITCH to high which selects counter A and the main loop VCO) high, U19(15) low (prs

; disabled), and a 3-bit resolution code on U19(7, 5, 2) which selects the division factor of the
L decade dividers in U16.
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8-259. For gate time generation, divider U11 divides the 1 MHz clock input to 100 kHz. Since
U14(8) is high, the 100 kHz passes through gate U12D to U16(3). The 100 kHz signal at U16(3) will
be divided by a factor of 100to 105, depending upon the resolution code at U16(14, 13, 12) and will
appear at the output U16(1):

U16(14) U16(13) U16(12)  U16(1)

1 0 1 1Hz
0 ) 1 10 Hz
0 1 1 100 Hz
0 1 0 1 kHz
1 ) ) 10 kHz
) 0 0 100 kHz

8-260. Since U15B(8) is high, the low to high transition at U15(3) clocks a high into U15A(5).
U15A(6) low then presets U15B(8) low so that after one period of the divided U16 output,alowis
clocked into U15A(5). After passing through a TTL to ECL level shifter, the gate signal is clocked
into the high-speed ECL D flip-flop U17A and U17B. U17A and U17B act as the main gate flip-flop
for the counter. U17A is used for measurements in the 0.5—18 GHz range and U17B for direct
measurements below 500 MHz.

8-261. U15A(6) goes low when the gate time has expired and this is sent to three-state driver
U18A(2). When LTIM RD goes low, U18A(3) low indicates to the microprocessor that the gate
time is over and that the program may advance to the next operation.

8-262. Sample Rate Generation

8-263. The sample rate rundown is initiated by writing a low into U19(2) followed by writing a
high into U19(2). During the time that U19(2) is low, C16 is charged toward +5 volts through the
saturated transistor Q2. The voltage at the base of Q1 is sufficient to turn on Q1, which generates
a TTL high at U18C(6). With U19(2) high, the charge on C16 is discharged through R16 and the
1 MQ SAMPLE RATE pot R9 on A2 until the voltage at the base of Q1 turns off the transistor, thus
producing a TTL low at U18C(6). The microprocessor reads this data and upon detecting the low,
advances to the beginning of the measurement algorithm. For infinite sample rate the SAMPLE
RATE pot is adjusted to 1 MQ position so that the leakage through R16 and the SAMPLE RATE pot
is less than the charging current flowing through R19.

8-264. U18E, U18F, and U20 are not currently used but are reserved for future use.

8-265. The LFM signal at XA17(12) will be low if the rear panel FM switch is on. This will cause bit
D3 to be low when the MPU reads the timing generator and tells the program to set the FM light
on the front panel as well as select the long prs.

8-266. A18 TIME BASE BUFFER ASSEMBLY

8-267. The A18 Time Base Buffer assembly shown in Figure 8-42, provides logic to select a
10 MHz signal from either the internal 10 MHz standard (A24) or from a 10 MHz external standard
applied to the 5342A rear panel. A rear panel switch generates an LEXT signal which, when TTL
low, disables gate U5C (and hence the internal 10 MHz) and enables gate U5A which allows the
external standard to pass through gate U5B.

8-268. The 10 MHz output of U5B is divided by 10 in U3 to provide a 1 MHz output to A12 IF
Detector and to the prs generator on A17 Timing Generator. Dividers U2 and U1 divide-by-20 to
provide a 500 kHz output to the phase detector on A7 Mixer/Search Control assembly and to the
divide-by-10 circuit on A10 Divide-by-N assembly. :
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8-269. A19, A20, A21 POWER SUPPLY

8-270. The power supply used in the 5342A is a high efficiency switching regulator which
is made up of the A19 Primary Power Assembly, the A20 Secondary Power Assembly, and the
A21 Switch Drive Assembly. The ac line voltage is directly rectified on A19. Consequently,
A19 is isolated from the rest of the instrument and care must be exercised when voltage mea-
surements are made on A19. A19 measurements should be made by supplying power to the
5342A via an isolation transformer.

8-271. SIMPLIFIED BLOCK DIAGRAM. Figure 8-16 is a simplified block diagram of the 5342A
power supply. As shown in the diagram, the supply consists of six major elements: an input
rectifier-filter, a pair of push-pull switching transistors (A19Q1, Q2), an RF transformer
(A20T1), output rectifiers and associated linear voltage regulators, a pulse width control feed-
back network, and current limiting circuitry.

8-272. VOLTAGE REGULATION LOOP. Regulation is accomplished primarily by switching
transistors Q1 and Q2 under control of a feedback network consisting of the A21U4 20 kHz
oscillator/pulse width modulator, and the switch drive transformers on A19. The schematic
diagram is shown in Figure 8-43. If the 5V (D) output (digital supply) voltage attempts to de-
crease, the +5V sense signal drops which causes an error signal (difference between +5V sense
and +5V reference set by A21R17) to drive a pulse width modulator (part of U4) and increase
the pulse width of the 20 kHz outputs of A21U4. Conversely, for an increase in the voltage of
+5V (D), the pulse width of the A21U4 outputs decrease. The net result of controlling the pulse
width of the 20 kHz output is to control the duty cycle of the output waveforms of Q1, Q2, and
hence the duty cycle of the rectangular waveform delivered to the LC filter in the +5V (D)
output. The LC filter averages this rectangular waveform to produce a dc output level which
is proportional to the duty cycle of the input waveform.

8-273. The feedback provided by the +5V (D) sense signal establishes a controlled input to
the primary of A20T1. Other taps on the secondary of A20T1 are rectified, filtered, and de-
livered to individual linear voltage regulators to provide +5V (A) output (analog supply), -5.2V,
+15V, -15V, and +12V.

8-274. The oven transformer output is rectified and filtered to provide power to the control
circuits U3, U4 on A21 and oven power when the Option 001 oven oscillator is installed. These
oven transformer voltages are available whenever the 5342A is plugged into the line voltage,
regardless of the position of front panel power switch.

8-275. CURRENT LIMITING. Total current load is sensed by resistor A19R5 and a signal is
sent, via optical isolator CR2, to the A21U3 Timer which acts as an overcurrent shutdown cir-
cuit. When excessive current is drawn, the output of U3 turns off the 20 kHz oscillator on U4
for approximately 2 seconds.

8-276. For output voltages other than the +5V (D) output, excessive current may or may not
cause A21U4 to turn off since the current limiting circuitry built into the individual linear regu-
laor may shutdown the output before the U3 Timer has time to shutdown the 20 kHz oscil-
lator in U4.

8-277. When the hold-off output of U3 is TTL high, the 20 kHz oscillator on U4 is disabled.
This high level causes a red LED to light which indicates overcurrent shutdown. When this
occurs, the green LED on A20 turns off, indicating the absence of +5V (D).
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8-278. A22 MOTHERBOARD

8-279. The A22 Motherboard contains the XA (Assembly No.) connectors for the plug-in
printed circuit assemblies (cards) and provides interconnections between the cards. The
«motherboard also contains terminals and connectors for interconnection of assemblies to
the front and rear panels.

8-280. A23 POWER MODULE

8-281. The A23 Power Module is mounted on the rear panel of the 5342A and contains a
connector for a power cable, a fuse and a pc card. The pc card can be inserted in any one of
four positions to select 100-, 120-, 200-, or 240-volt ac operation. The schematic diagram of the
power module is shown in Figure 8-43 and a detailed description is contained in paragraph 2-6.

8-282. A24 OSCILLATOR ASSEMBLY

8-283. The A24 oscillator board contains a 10 MHz crystal oscillator that supplies the internal
signal to the A18 Time Base Buffer Assembly. An Option 001 A24 board contains an oven-
controlled crystal oscillator (10544A) that results in higher accuracy and longer time periods
between calibration. Refer to the specification listed in Table 1-1. The schematic diagrams for
both oscillators is shown in Figure 8-44.

8-284. A25 PREAMPLIFIER

8-285. The A25 Preamplifier Assembly shown in Figure 8-45, combines the two outputs from
the sampling diodes in the U1 Sampler and provides approximately 42 dB gain for the sampler
output. This gain remains approximately flat out to 125 MHz and rolis off by 8 to 10 dBat 175
MHz. This roll-off for frequencies above 125 MHz prevents interference between the differ-
ence frequency produced by the desired Nth harmonic of the VCO mixing with the unknown
and the difference frequency produced by the (N+1) harmonic of the VCO mixing with the
unknown. Refer to paragraph 8-105 for a detailed description of sensitivity.

8-286. A level detecting diode (CR1) detects RF level and is used to indicate overload to the
microprocessor. The detected RF output is also used for controlling current sources on A25
which are used to control pin diode attenuators in the Amplitude Option (002) and Extended
Dynamic Range Option (003).

8-287. The two sampler outputs are combined in C5 and C9 at the input and are passed to
the first stage of amplification. High frequency transistor Q22 and its associated circuitry pro-
vide approximately 10 dB gain. Resistors R6 and R7 provide negative feedback to stabilize
Q2’s operating point. Emitter resistors R14 and R13 are low inductance strip resistors and also
provide negative feedback for gain stabilization. The amplified output of Q2 is coupled
through dc blocking capacitor C7 to a similar stage of amplification built around Q1. The
output of this second stage is approximately 24 dB greater than the input from the sampler
and is coupled through C8 to a 3 dB pad, consisting of R9, R17, and R16, which provides a well
defined driving impedance for all subsequent filter and amplifier stages. The signal then
passes through an elliptic function filter consisting of L3, L4, L6, C10, L5, L7, and C11. This filter
reduces the 500 MHz bandwidth of the first two stages to something less than 175 MHz.
Variable capacitor C11 is adjusted to provide the required roll-off at 175 MHz. Differential
pair U1 provides approximately 14 dB gain.

8-288. The output of U1 passes through a 200 MHz low-pass filter whose major purpose is to
filter out the fundamental sampling frequencies of the main oscillator and offset oscillator
which appear in the output of the sampler. Differential pair U2 provides another 14 dB gain
and the output is coupled through capacitor C26 to the A11 IF Limiter Assembly.
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8-289. Diode CR1 rectifies the output of the 175 MHz elliptic filter and provides an output
which is proportional to the amplitude of the RF input signal. This level is fed to voltage com-
parator U3, which, due to the positive feedback provided by R33, has hysteresis and operates
like a Schmitt trigger. When the dc level from the detecting diode CR1 rises above the level
at U3(2), set by “OFST” potentiometer R31, the output of U3 goes TTL high which causes
U4(3) to go low. This output, called LOVL, is sent to the A12 IF Detector where it is buffered
and read by the microprocessor. If LOVL is low, then the microprocessor sends dashes to the
counter display. Potentiometer R31 is adjusted so that LOVL goes low when the RF into the
counter exceeds about +5 dBm. When U4A(3) goes low due to the RF input level exceeding
+5 dBm, the RS latch formed by U4B and U4D is set so that U4B(6) is TTL high. This causes
U4C(8) to go low which turns off transistor Q4. With Q4 turned off, the voltage at the base of
Q5 goes to +15 volts and Q5 is turned off. The current source formed by Q6, R41, R39, CRS5,
and R40 is always on. By turning ‘off the current source formed by Q5 and R36, the current
flowing through the pin diode attenuator (Options 002, 003 only) is decreased and the diode
resistance increases by approximately 15 dB. This allows signals up to approximately +20 dBm
to be measured if Option 002 or 003 is present. For signals less than +5 dBm U4C(8) is high, Q4
is on and the Q5 current source is on. Since more current flows through the pin diode, its re-
sistance is less (by 15 dB). A LPWR ST signal from A11 resets the RS latch U4B, D when the input
power level drops below about -15 dBm.

8-290. A26 SAMPLER DRIVER ASSEMBLY

8-291. The A26 Sampler Driver shown in Figure 8-46 converts the LO FREQ sine wave signal
into a negative spike waveform at the same frequency as the LO FREQ signal input. The spike
goes from +0.7V dc to about -8V dc with a slew rate of approximately 8 picoseconds/volt. This
fast transition is used to turn on the sampling diodes in the sampler for a few picoseconds and
is necessary in order to produce useable harmonics of the VCO frequency up beyond 18 GHz.

8-292. The input frequency, in the range of 300 to 350 MHz, is applied to a common collec-
tor amplifier formed by one-half of transistor pair U1 (ac coupling for the LO FREQ signal is
provided on the A5 RF Multiplexer). The otuput is taken off the emitter of the 1st transistor,
through RS, and is applied to the common emitter formed by the other half of U1. Matching
network R1, L1, C3, L3, L2, C1is used to match the output impedance of U1 to the step re-
covery diode CR1.

8-293. AGC is provided by coupling part of the U1 output through CR5 to detecting diode
CR2. The detected dc voltage which appears across C10 is used to cause transistor Q1 to con-
duct more or less current, thereby changing the gain through the first transistor in U1. The
gain is changed in such a fashion as to cause the A26 output at the SMA connector A26)1 to
have little change in amplitude for variations in input signal amplitude. The output is sent to
U1 Sampler.

8-294. OPTIONS THEORY (OPTIONS 002, 003, 004, AND 011)

8-295. The following paragraphs contain the theory of operation for the 5342A options as
follows:

a. Option 002 Amplitude Measurements

b. Option 003 Extended Dynamic Range

c. Option 004 Digital-to-Analog Conversion (DAC)

d

Option 011 Hewlett-Packard Interface Bus (HP-1B)
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8-296. OPTION 002 AMPLITUDE MEASUREMENTS OVERALL THEORY

8-297. Introduction

8-298. The 5342A measures amplitude by multiplexing the counter input signal (either at the
0.5 to 18 GHz high-frequency input or 10 Hz to 500 MHz low-frequency input) between the
normal counting circuits and the amplitude measuring circuits. An amplitude measurement
takes approximately 100 milliseconds.

8-299. The multiplexing is performed by the U2 High Frequency Amplitude Assembly for
the 0.5 to 18 GHz input or by the A27 Low Frequency Amplitude Assembly for the direct count
input (when the 500 - TMQ switch is in the 50 position). The A16 Amplitude Assembly com-
pletes the assemblies required for amplitude measurements.

8-300. Block Diagram

8-301. Figure 8-17 is a simplified block diagram of the amplitude measurement option. The
incoming 0.5 to 18 GHz rf signal is applied to the rf detector diode inside the U2 assembly.
Since the transfer function of the detector diode changes with input level and temperature,
a feedback circuit using two diodes in thermal proximity is used. The feedback circuit linear-
izes the transfer characteristic between the rf input voltage and the dc voltage output to the
analog to digital converter and compensates for the temperature drift of the detector diode.

8-302. The rf detector is driven by the input signal and the 100 kHz detector is driven by a
variable amplitude 100 kHz signal generated on the A16 Amplitude Assembly. The feedback
loop adjusts the amplitude of the 100 kHz signal so that the output of the 100 kHz detector is
equal to the output of the RF detector. The amplitude of the 100 kHz signal is determined, log
converted, corrected by calibration data stored in PROM, and is output to the display as the
amplitude of the rf input signal in dBm.

8-303. The amplitude of the 100 kHz signal is determined by measuring (with an analog to
digital converter) the dc control voltage which determines the amplitude of the 100 kHz signal.
The dc control voltage, which is developed by the error amplifier, drives a linear modulator
which varies the amplitude of the 100 kHz signal. The proportionality constant between control
voltage input and the amplitude of the 100 kHz output is known and is used by the program
residing in ROM to compute the level of the 100 kHz signal.

8-304. Further linearization of the diode characterization is provided by a programmable
ROM which is specifically programmed to compensate for a particular U2 assembly. Thus, the
PROM and U2 assembly form a matched pair unique to each instrument with option 002.

8-305. OPTION 002 DETAILED THEORY
8-306. U2 High Frequency Amplitude Assembly (5088-7035)

8-307. The U2 assembly is a thin film hybrid circuit built on a sapphire substrate and placed in
a hermetically sealed package. It is not field repairable. This assembly is the microwave front
end which switches the microwave input signal between the U1 Sampler for frequency mea-
surements and the U2 detectors for amplitude measurements. It also can provide approximately
15 dB attenuation to the signal which is routed to the U1 Sampler.

8-308. The microwave signal enters at U2J1, as shown in Figure 8-39, and passes through dc
blocking capacitor C1. PIN diodes CR1 and CR2 switch the signal either to the U1 sampler or
the U2CR3 Shottky diode detector. A positive signal at the FREQ on input (approximately 2.5
volts and 30 mA when “on” and approximately +0.7 volts when “off”) turns on CR1 and routes
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the microwave signal to U2)2 RF OUT (CR2 is off since the AMPL ON signal is at +0.7 volts). A
positive signal at the AMPL ON input (approximately +2.5 volts) turns on CR2 and routes the
signal to detector CR3 (CR1 is off in this mode). The detected microwave signal, DETECTED
RF (HF), exists through feedthrough capacitor C10. This dc level can vary from -500 uV (for inputs
around -30 dBm) up to -2 volts (for +20 dBm inputs).

8-309. The 100 kHz (HF) input from A16 is detected by Shottky diode CR4 which is in thermal
proximity to CR3. The DETECTED 100 kHz (HF) output is sent to A16 for comparison with the
detected microwave signal.

8-310. A27 Low Frequency Amplitude Assembly

8-311. ' This assembly, shown in Figure 8-39, performs the same function as the U2 assembly
by switching the input signal (in the range of 10-520 MHz) between the A3 Direct Count Ampli-
fier for frequency measurements and A27CR3 Shottky diode detector for amplitude measure-
ments. The frequency range for amplitude does not go below 10 MHz due to the storage time
of the PIN diodes.

8-312. When the AMPL SEL input is +15 volts, CR1 is turned on via R4 to ground and CR2 is
turned off. This routes the input signal to A3 for frequency measurements. When AMPL SEL is
-15 volts, CR2 is turned on via R3 to ground and CR1 is turned off. This routes the input to Shottky
diode detector CR3.

8-313. Detector CR4 detects the 100 kHz input and the detected output is sent to A16 for com-
parison with the detected low frequency signal. Variable resistors R9 and R10 are used to com-
pensate for differences between matched detector diodes CR3 and CR4, and the insertion loss
of the PIN diode switch.

8-314. A16 Amplitude Assembly

8-315. The A16 Amplitude Assembly, shown in Figure 8-39, consists of the analog feedback
loop, the analog to digital converter (which digitizes the dc output voltage from the feedback
loop), the switching circuitry required for the U2 and A27 assemblies, and the digital circuitry
including the U4 ROM containing the amplitude measuring algorithm.

8-316. ANALOG LOOP. The analog feedback loop consists of U18 differential error amplifier,
U14, transistors Q10, Q11, Q12 and associated circuitry for generating the 100 kHz feedback
signal, range amplifier U12, switch U17 and relay K1.

8-317. The LDIRECT signal sent to transistor Q13 from Counter Assembly A13 is set low by the
microprocessor if the front panel RANGE switch (read by the microprocessor from A2U12,pin9)
is in the 10 Hz-500 MHz position. LDIRECT low causes relay K1 and bilateral switch U17 to con-
nect the A27 low frequency module 100 kHz input and the two detector outputs to the A16
circuits. LDIRECT high causes the U2 multiplexer inputs and outputs to be connected to the
A16 circuits. Since the front end is being switched between frequency measurements and ampli-
tude measurements, the output of either detector appears as a negative pulse train. To pre-
vent switching the front end during troubleshooting, use diagnostic mode 5 or 6. Diagnostic
modes are described in Table 8-8.

8-318. Consider circuit operation for the case where the front panel RANGE switch is in the
0.5 to 18 GHz position. In this case, the DETECTED RF (HF) signal from U2 is connected to the
inverting input of U18 and the DETECTED 100 kHz (HF) signal from U2is connected to the non-
inverting input of U18. The 100 kHz (HF) input is connected through U18 and associated circuits
to buffer U15. The dc voltage difference between the detected 100 kHz signal and the detected
microwave signal is amplified by U18. However, the negative feedback of the loop causes the
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difference between the detected RF and detected 100 kHz to be very small. Although the volt-
age difference is amplified by the very high gain of U18, the U18 output voltage stays within the
dynamic range of U18 because the difference is extremely small. (When a frequency measure-
ment is being made, the output of U18 is shorted to its input by switch U13(2, 3) to prevent U18
from saturating.) The output of U18 drives U14 which converts the input voltage to a current by
driving Q11. The current flowing through Q11 sets the gain of differential pair Q10, Q12 and
this gain is directly proportional to the Q11 current. The 1 MHz input to A16is applied to decade
divider U10 and the 100 kHz output is amplified by differential pair Q10, Q12. The output of
Q10, Q12 is filtered by the 100 kHz active filter U16 to produce a 100 kHz sinewave. Since this
signal must drive 50 ohms on the U2 assembly (or A27 assembly), it first passes through buffer
driver U15. The gain of the loop is adjusted by resistor R29.

8-319. The voltage at the input to U14(3) is directly proportional to the amplitude of the micro-
wave signal since the voltage at U14(3) determines the amplitude of the 100 kHz signal. The volt-
age at U12(3) is equal to the voltage at U14(3) due to the feedback around U14. Amplifier U12
amplifies this voltage by X1 (for input levels above about -2 dBm) or by X16 (low range for levels
below about -2 dBm). The gain of U12 is controlled by Low Range bilateral switch U13 which is
controlled by the LLRNG bit output of U5(14). If U5(14) is low, then U12 amplifies by X16 [U13(7, 6)
open. and U13(10, 11) closed]. If U5(14) is high, then U12 amplifies by X1 [13(7, 6) closed, and
U13(10, 11) open]. Any dc offset in the loop and in U12 is corrected by adjusting resistor R26.

8-320. U8 ANALOG TO DIGITAL CONVERTER. The output of U12 feeds the U8 analog to
digital converter which converts the dc voltage at U8(5) to a 13-bit, 2’s complement, digital word.
The microprocessor, after detecting the end of the A to D conversion, reads the digital word in
two 8-bit bytes. The input power is computed and displayed. ROM U4 contains the firmware
subroutine which controls the amplitude measurement process and PROM U3 contains the
corrections for frequency (as measured by the counter) and level {as measured by the U8 Analog
to Digital Converter).

8-321. Register U5 is used by the microprocessor to write to the A16 Amplitude Assembly.
U1(10) clocks the data on the data lines into U5 when the LAMP MTR signal is low and the LR/HW
signal goes low to high.

8-322. U5(3) contains the START CONVERSION input to U8. When START CONVERSION
goes high, U8’s digital logic is initialized and BUSY is latched high. When START CONVERSION
returns low, the conversion begins.

8-323. U5(6) controls the HIGH BYTE ENABLE (HBEN) input of U8 and the STATUS ENABLE
(STEN) input of U8. When HBEN is high, the high order data bits (five most significant bits) appear
at U8(29, 30, 31, 32, 33). HBEN low causes these outputs to float (high Z state). STEN high enables
the status bits BUSY, BUSY, and OVERRANGE (OVRG). BUSY indicates conversion complete.
The microprocessor waits 40 ms after the START pulse and then continually reads the BUSY bit
U8(36) until the bit is low (conversion complete). If conversion complete does not occur within
140 ms, error message E16.1 is displayed. When U8(36) is high, the conversion is in progress
(approximately 40 ms). The overrange bit, OVRG, at U8(34) goes high if the input voltage has
exceeded the plus or minus full scale voltage by at least 1/2 LSB.

8-324. - Register U5(7) controls the Low Byte Enable (LBEN) input of U8. When LBEN is high, the
low order data bits (eight least significant bits) appear at U8(21, 22, 23, 24, 25, 26, 27, 28). LBEN low.
causes these outputs to float. After the microprocessor determines that the conversion is over,
the high order bits are read and then the low order bits are read.

8-325. Muiltiplexers U6 and U7 are used to switch between the output of U8 and the output of
PROM U4. When U2(4) goes low, the three-state outputs of U6 and U7 are enabled. U2(4) goes
low when LAMP MTR and LR/HW are both low or when U1(2) goes high. U1(2) goes high when
the correction data in PROM U4 is being read. The signal at U6(1) and U7(1) determines which
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output will be read by the microprocessor. If U2(5) is high, then the U8 ADC outputs are selected
U6(3, 6, 13, 10) and U7(3,6, 13, 10). If U2(5) is low, then the U4 PROM outputs are selected. The
output of U8 is first read by the microprocessor by having U6, 7(1) high. Then U6, 7(1) goes low
and the correction is read from U4 for that particular frequency and level.

8-326. MULTIPLEX CONTROL. Transistors Q1 through Q9 and associated circuitry are respon-
sible for controlling the rf signal multiplexing in U2 and A27. In addition, this circuitry controls
the attenuation of the pin diode U2 CR1 to allow 0.5 to 18 GHz frequency measurements at
levels to +20 dBm. '

8-327. When a frequency measurement is made, the microprocessor sets US5(10) high which
not ony closes switch U13(2, 3) but also turns on transistor Q8 and Q7. With the collector of Q7
near +15V, Q5 is turned on and Q3 is turned off. The emitter of Q3,whichis the Amplitude Select
(AMPL SEL) signal sent to A27, will be near +15 volts, thereby routing the low frequency input
signal to the A3 Direct Count Assembly for a frequency measurement. With U5(10) low, Q8 and
Q7 are off. The base of Q5 and Q3 is pulled toward -15 volts, which turns off Q5 and turns on Q3.
The emitter of Q3 drops to near -15V which causes A27 to route the low frequency input signal
to the A27CR3 detector for an amplitude measurement.

8-328. Consider what happens at the same time for the U2 Assembly. For amplitude measure-
ments, U5(10) is low and U5(11) is high. U5(11) high turns on Q6. Since there is no signal into the
sampler, the current source on A25 is sourcing high current (approximately 30 mA), via the AT1
signal input, to the collector of Q6. Since Q6 is on, this current does not greatly raise the voltage
at the base of Q9 so that Q9 is on, applying approximately +2.5 volts to the AMPL ON input of U2.
Since U5(10) is low, U1(6) is high and Q1 is turned off. Since Q6 is on, Q4 is off and Q2 is off.
The FREQ ON output therefore floats near ground.

8-329. For frequency measurements and no attenuation, U5(10) high and U5(11) low cause Q6
to be off and Q1 to be on. Since attenuation is not wanted, the high current from AT1 develops
a voltage across R10 which is sufficient to raise the base of Q9 toward +5 volts, thereby turning
Q9 off so that AMPL ON floats near ground. Since Q6 is off, Q4 is on and Q2is on. Both Q2 on
and Q1 on cause a high level of current to be supplied to the PIN diode U2CR1 at a level near
+2.5 volts. The high current through the diode provides little attenuation to the microwave
signal.

8-330. For frequency measurements with attenuation, the current supplied by AT1 drops to
a very low level which causes the voltage at the collector of Q6 to be near ground. This means
that Q9is on, Q4 is off and Q2 s off. Q1 s still on so that FREQ ON is still at +2.5 volts but with Q2
off, a lower level of current is being driven through PIN diode U2CR1. This low level of current
increases the diode’s attenuation by approximately 15 dB.

8-331. OPTION 003 EXTENDED DYNAMIC RANGE

8-332. Extended Dynamic Range Option 003 provides automatic attenuation of input signals
in the 500 MHz to 18 GHz range. This option extends the dynamicrange of operation to 42dB for
signals in the 500 MHz to 12.4 GHz range and to 35 dB for signals in the 12.4 GHz to 18 GHz range.

8-333. When the input signal level to the high frequency range input of the 5342A exceeds
approximately +5 dBm, the high level is detected by a circuit in A25 Preamplifier Assembly as
shown in the block diagram, Figure 8-18. The detector turns off the current source to the A16
circuit which causes diode CR2 in the U2 assembly to conduct heavily and attenuate the input
signal. When the input signal level drops to approximately -15 dBm, the Low Power Reset (LPWR
RST) signal is generated by the detector circuiton A111F Limiter Assembly. The LPWR RST signal
resets the detector circuit in A25 Preamplifier and allows the current source to turn on the cur-
rent to the A16 circuit. This causes diode CR1 in the U2 assembly to conduct heavily and pass
the input signal to U1 Sampler.
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8-334. The schematic diagram for the Option 003 is shown in Figure 8-40. The A16 assembly
shown in the diagram plugs into the same connector used for Option 002 A16 Amplitude Assem-
bly and the U2 assembly is installed inside the high frequency input connector as is a similar
module used by Option 002. Therefore, only one of these options can be installed in the same
instrument.

8-335. A detailed description of the operation of Option 003 circuit shown in the schematic
diagram is provided in the following paragraphs.

8-336. For low attenuation of the input signal, a high level current is supplied from the current
source in A25 Preamplifier Assembly to pin B3 on A16 Extended Dynamic Range Assembly. See
Figure 8-40. This current turns on transistor A16Q3 which turns on Q1and provides current from
the +5V supply thru transistor Q1 and resistor R3 to feedthru capacitor C5 on U2 Attenuator
Assembly via A22 Motherboard. This current passes thru coil U2L2, diode CR1 and coil L1 to
ground. Diode CR1 is turned on heavily with approximately 30 mA of current. This allows the
input signals (RF IN) at J1 to flow freely thru diode CR1, capacitor C2to RF OUT (to U1 Sampler).
This is the low attenuation mode.

8-337. For the high attenuation mode, there is little or no current from the current source sup-
plied to A16B3. In this case, transistor Q3 will not be turned on and transistor Q2 will be turned
on by a base current being drawn thru resistor R6, diode CR1 and resistor R4 to the -5V supply.
For this high attenuation mode transistor Q2 is turned on, Q1is turned off. With transistor Q2on,
current is drawn from the +5V supply thru Q2, and resistor R7 to feedthru capacitor C7 on U2via
A22 motherboard. This current passes thru coil U2L3, diode CR2 and coil L1 to ground. Diode
CR2 is turned on heavily with approximately 30 mA of current. This causes the input signals
(RF IN) to flow freely thru diode CR2, capacitor C4 and dissipate in resistors R9 and R7 to ground.

8-338. In addition to turning on diode CR2 heavily for the high attenuation mode, diode CR1
is turned on lightly (with less than 1 mA of current) to act like a resistor of 100 to 200 ohms to
allow a small amount of signal to pass through diode CR1 and capacitor C2to RF OUT and to U1
Sampler, providing 15 to 18 dB of attenuation. The current that turns diode CR1 on very lightly
is provided from the +5V supply thru resistor R2 and R3 to U2CS5, L2, CR1 and L1.

8-339. The current thru diode CR1 is determined by the value of resistor A16R2 which is
selected at the factory during manufacture to produce the correct amount of attenuation in
the high attenuation mode. This value is labeled on the outside of the U2 assembly.

8-340. OPTION 004 DIGITAL-TO-ANALOG CONVERSION (DAC)

8-341. The digital-to-analog (DAC) conversion option (004) provides an analog output at the
rear panel DAC OUT connector. Any group of three consecutive digits on the front panel display
may be selected to produce an analog output of from 0 to 10 volts, dc as described in Figure 3-5.
This conversion is performed by the circuit shown in Figure 8-25. The components of this circuit
are added to the A2 Display Driver Assembly to provide Option 004.

NOTE

The following description assumes a knowledge of
the theory of operation of A1 Display, A2 Display
Driver (paragraph 8-132) and A14 Microprocessor
(paragraph 8-225).

8-342. The four data lines, D0-D3, and two address lines Ag, A1 are connected to the input of
the DAC circuit as shown in Figure 8-25. These lines from A14 Microporocessor are connected
via U16 on A2 assembly as shown in Figure 8-24. The only other signal input to the DAC circuit is
the Load Digital Analog (LDA) signal from Decoder U17 on A14 Microprocessor.

Service

8-79



Model 5342A
Service

8-343. Data lines D0-D3 are connected to counters U14, U20 and U21 which act as buffer regis-
ters (control lines connected to +5V). When LDA is low, the Ag and A1 lines are decoded by U15
to provide a clock signal to the buffer registers. Each of the buffer registers provides a 4-bit out-
put to the 12-bit digital-to-analog converter U23. Register U14, U20 and U21 provide the least-,
next- and most-significant digit, respectively, to U23 for conversion to analog voltage which is
output at pin 15 to the DAC OUT connector.

8-344. The GAIN AD] variable resistor R25 and OFFSET variable resistor R27 are internal service
adjustments to set the high and low limits of the DAC output voltage. Refer to paragraph 5-41
for adjustment procedures.

8-345. To keep incremental changes in the DAC output as small as possible, the 5342A should
be operated in the manual mode with minimum required resolution and as fast a sample rate
as possible. If operating with a low sample rate or high resolution (1Hz is highest) and a rapidly
changing counted input, the DAC output will change in large increments. The AUTO operating
mode may also have a similar effect with a resultant loss of smoothness in the DAC output.

8-346. OPTION 011 HEWLETT-PACKARD INTERFACE BUS (HP-IB)
8-347. Introduction

8-348. The A15 HP-IB Assembly serves as an interface between the microprocessor on A14
and the device controlling the lines of the HP interface bus as shown in Figure 8-38. The A15
HP-IB consists of seven interface registers (which are used by the microprocessor for interpreting
commands and data, sending status, sending data, interpreting interrupts, etc.), two command
decoding ROM’s, source handshake circuitry, and acceptor handshake circuitry,

8-349. Interface Registers

8-350. There are seven interface registers on A15 which are used by the A14 microprocessor
to communicate with the device controlling the HP interface bus. A register is selected by the
microprocessor when the microprocessor sends that particular register’s address. This address
is decoded by 1-of-8 decoder U11. Decoder U11 is enabled by the LHPIB signal (decoded from
address lines on A14) and the phase 2 clock, ¢2, also from A14. A particular register is selected
by decoding the two-least-significant address lines of the microprocessor, LA@ and LA1, in addi-
tion to the read/write line, LR/HW also fram A14. The following table shows which register is
selected for each combination of the three inputs to U11, provided U11 is enabled by LHPIB and

$2.
u11(3) ut1(2) ut(1) U11 OUTPUT ENABLES
(LR/HW) (LA1) (LAB) GOES LOW REGISTER
0 0 0 U11(15) U30 STATE IN
0 0 1 U11(14) U15 COMMAND IN
0 1 0 U11(13) U18 INTERRUPT IN
0 1 1 U11(12) U27 DATA IN
1 0 0 uT(11) -
1 0 1 U11(10) U16 CONTROL OUT
1 1 0 u11(9) U24 STATUS OUT
1 1 1 u11(8) U21 DATA OUT

8-351. State in buffer U30 is read by the microprocessor when the microprocessor wants to
determine the state of the interface. Listen flip-flop U20B, talk flip-flop U20A, serial poll mode
flip-flop U29B, remote flip-flop U29A, and service request flip-flop U9A are all buffered by U30.
Buffer U30 is enabled by U11(15) going low.

8-352. Command In register U15 is read by the microprocessor whenever an addressed com-
mand is sent by the controller.

8-80




Model 5342A

8-353. Interrupt In buffer U18 is read by the microprocessor in response to an interrupt. The
output of the interrupt buffer indicates why the A15 assembly generated the interrupt (LIRQ
low).

8-354. Data In register U27 stores programming codes which have been sent over the HP-1B

‘by the controller. Data In register U27 is clocked by decoding ROM U23(5) which sets Data

flip-flop U19A. After one byte of ASCII program data has been clocked into U27, an interrupt
is generated by A15 and the microprocessor reads the U18 Interrupt In buffer to find out why
the interrupt was generated. Since U18(2) is high, the microprocessor knows that program data
is ready to be read from U27. The microprocessor then reads U27. If the byte completes a code
(for example, the “5” of the code ““SR5”), the microprocessor executes the code and then con-
tinues executing the operating program. If the byte does not complete a code, the micro-
processor waits until the completed code has been sent.

8-355. Control Out register U16 is used by the microprocessor to control the HP-1B board.
For example, in response to a front panel reset, the microprocessor returns A15 to local control
by setting U16(10) low then high, which resets the remote flip-flop U29B. On power up, U16(2)
is set low then high which resets Serial Poll FF U29B, Talk FF U20A, and Listen FF U20B. When
measurement data is sent to the HP-IB, the microprocessor sets U16(12) low which sets the EOI
control line of the HP-IB low after the final byte of the data message is sent (i.e., after CR, LF).

8-356. Status Out register U24 is used by the microprocessor to send a status byte when the
serial poll mode is ordered by the system controller. The microprocessor sends octal 120
(01010000) to indicate that it has pulled on SRQ (bit 7) and that a measurement has been com-
pleted (bit 5).

8-357. Data Out register U21 is used by the microprocessor to output measurement data, one
byte at a time, to the HP-IB. U21 is clocked by the Address Decoder U11 and is enabled by Serial
Poll FF U29B being set low (not serial poll mode).

8-358. Command Decoding ROM’s

8-359. Decoding ROM’s U23 and U26 decode bytes sent over the data lines of the HP-1B. The
acceptor handshake operates when LATN is low (address information is being sent) or when
the Listen flip-flop has been set. Decoding ROM U23 is enabled only during the acceptor hand-
shake cycle. The outputs of the ROM’s generate interrupts, set or reset various control flags,
and are read by the microprocessor via Command in register U15.

8-360. During the acceptor handshake, U1C(8) goes low for one period of the ¢2 clock just
prior to the HDAC signal going high, thus enabling U23 (U26 is always enabled). The byte on
the data lines of the HP-1B appears at the inputs to U23 and U26. The ROM outputs change
accordingly.

8-361. If the Unlisten command is given, U26(1) goes low and U23(2) goes high to clock
Unlisten FF U20B, causing it to be reset. If a talk address other than the 5342A’s talk address is
sent, U23(1) goes high to clock into the U20A Talk FF the output of Address Comparator U33.
Since the 5342A’s talk address was not sent, U33(14) is low and the U20A Talk FF is set low. If the
5342A’s listen address is sent, U23(2) goes high to clock a high from U33(14) into Listen flip-flop
U20B.

8-362. Now that the 5342A is addressed to listen, consider what occurs when program data is
sent. When program data appears at the inputs to ROM’s U23 and U26, output U23(5) goes low
to set the Data flip-flop, U19A. When U23(5) returns high, Data In register U27is clocked and the
data byte is stored in U27. At the same time that U23(5) goes low, U23(6) goes low which resets
Interrupt flip-flop U14A and causes LIRQ (the output of U17B) to go low and interrupt the
microprocessor. The microprocessor reads Interrupt In buffer U18 (which clears interrupt FF
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U14A), determines that program data is in U27, and reads U27. When U27 is read (U27(1) goes
low), the U19A Data flip-flop is reset in preparation for the next byte.

8-363. Consider what occurs when an addressed command or universal command is sent by
the controller. If a command is sent, U23(4) goes low which sets Command flip-flop U14B. When
U23(4) returns high, it clocks into Command In register U15 the decoded outputs from U26
as follows:

Command U26(4) U26(5) U26(6) U20(9)
LLO (Local lockout) 0 0 0 1 Universal
DCL (device clear) 1 0 0 1 Commands
GTL (go to local) 0 0 1 0
SDC (selected device clear) 1 0 1 0 Addressed
GET (group execute trigger) 0 1 1 0 Commands

8-364. At the same time that U23(4) goes low, U23(6) goes low. This sets Interrupt flip-flop
U14A and causes LIRQ to go low, whch interrupts the microprocessor. The microprocessor
reads Interrupt In buffer U18, determines that a command code is in U15, and reads U15. The
microprocessor determines which command was sent according to the table and acts
accordingly.

8-365. When the serial poll enable signal is sent, U26(2) goes high and U23(3) goes high to
clock Serial poll flip-flop U29B to the high state. When the serial poll disable signal is sent, U26(3)
goes low and U23(3) goes high to clock U29B to the low state.

8-366. Acceptor Handshake

8-367. The acceptor handshake is enabled by U1B(4) low (LATN control line of bus is low,
indicating address information is being sent) or U1B(5) low (the 5342A has been addressed to
listen). When the talking device puts data on the HP-IB data bus and pulls LDAV low indicating
data valid, the acceptor handshake causes HDAC to go high (indicating that the data has been
read into U27). After the data in U27 has been read by the microprocessor, the acceptor hand-

“shake causes HRFD to go high, indicating that U27 has been read by the MPU and that the

MPU is ready to receive the next data byte.

8-368. A timing diagram of a typical acceptor handshake is shown below. The talker places
a data byte on the eight data lines and, after allowing for settling, pulls LDAV low to indicate
to the listener (5342A in this case) that there is valid data on the data bus. The first positive tran-
sition of the ¢2 clock after LDAV goes low, clocks a high into flip-flop U3B(9). This causes the
input to U3A(2) to go high. On the next clock, U3A(5) goes high and U3A(6) goes low. U3A(5)
high and U3B(9) high cause U1C(8) to go low which enables ROM U23. When ROM U23 is
enabled, Data flip-flop U19A(5) is set high which causes U32(12) to go high (HRFD goes low)
and also clocks the data into U27. Simultaneously, LIRQ goes low to interrupt the microproces-
sor. The next ¢2 clock causes U3B(9) to return low, thus disabling U23. Since U3B(9) is low and
U3A(6) is low, HDAC goes high, indicating to the talking device that the data has been accepted
(read into U27) and may be removed from the data lines. The talker then removes the data from

the bus and takes LDAV high to indicate that there is not valid data on the bus. U3A(2) goes -

low when LDAYV goes high. On the next positive transition of ¢2, the low at the input to U3A
is clocked into the output, causing U3A(5) to go low and U3A(6) to go high. This causes HDAC
to return low. After the microprocessor reads the Interrupt In register U18 and determines
that data is stored in U27, the U27 Data In register is read by the MPU. This causes the U19A
data flag to be reset and also causes HRFD to go high, indicating that the Data In register has
been read and is ready for another data byte. The handshake process then repeats as described.
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8-369. Source Handshake

8-370. The source handshake controls the LDAV control line of the HP-IB in response to the
state of the HDAC and HRFD control lines which are controlled by the acceptor handshake
circuitry in the listening device. When the 5342A operating program finishes a measurement,
the microprocessor reads State In buffer U30 to see if the counter has been addressed to talk.
If the counter has been addressed to talk, the microprocessor reads Interrupt In buffer U18 to
determine the state of Data Out flip-flop U9B. If U9B(9) is high, then the previous data byte
has been accepted by the listener and a new data byte may be written into Data Out register U21.
When a data byte is written into U21, U9B(9) is reset low and the source handshake logic sets
LDAYV low, two ¢2 periods later. When the listener sets HDAC high, U9B(9) goes high on the
next positive transition of the ¢2 clock. Since the listener has accepted the data, a new data
byte is written into U21. However, LDAYV will not go low again until the listener sets HRFD high
to indicate that it is ready for more data. Data Out register U21 is always enabled if the Serial Poll
FF U29 is set low. The output data bus drivers, U22, U25, U31, and the source handshake circuits
however, are only enabled in talk mode and LATN set high.

8-371. A timing diagram of a typical source handshake is shown below. Since U9B(9) is high,
the microprocessor clocks data into U21. This clock also resets U9B(9) low. U9B(9) going low
causes the input to flip-flop U4B to go low, and U4B’s output goes low on the next ¢2 clock
positive transition. Since U4(9) is low and HRFD is high, the input to flip-flop U4A(2) goes high
and the U4(5) output goes high on the next clock. When U4(5) goes high, LDAV at U36(3) goes
low. Sometimes later the listener set HDAC high to indicate that the data has been accepted.
HDAC going high causes the U4(12) flip-flop input to go high and the U4(9) output goes high
on the next clock pulse. Since U4(9) is high and U4(5) is high, U12(6) goes high and sets the Data
Ready flip-flop U9(9) to high. When U9B(9) goes high, U4(2) input goes low and causes the
U4(5) flip-flop output to go low on the next clock. This causes LDAV to return high. After LDAV
goes high, the listener reset HDAC low in preparation for the next handshake cycle. Since
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'U9B(9) is high, the microprocessor writes the second data byte into U21. U21(11) going high

8-84

resets U9B(9) to a low which sets the U4B(9) flip-flop output low. However, the source hand-
shake logic can not indicate the presence of the second data byte (by pulling LDAV low) until
the listener sets HRFD high. When HRFD finally does go high, the output of flip-flop U4(5) goes
high on the first clock after HRFD goes high. U4(5) going high sets LDAV low. When the listener
senses LDAYV low, it sets HRFD low and the process continues as previously described.
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8-372. ASSEMBLY LOCATIONS

8-373. Figures 8-19, 8-20, 8-21 and 8-22 shows the front (A1 Display Assembly) rear, top and
bottom views, respectively, of the 5342A. The front and rear views show reference designators
of the front and rear panel controls, connectors, and indicators. The top view shows assembly
locations and adjustments.

8-374. TROUBLESHOOTING TO THE ASSEMBLY LEVEL
(STANDARD INSTRUMENT)

8-375. Troubleshooting Technique

8-376. In the troubleshooting procedure outlined in Table 8-5, the 5342A is exercised through
a series of operating modes which are arranged in an increasing order of complexity. As can be
seen in Table 8-6, an increasing number of assemblies is exercised as the operating modes
progress from the first mode (power-up diagnostic) to the last mode (AUTO/1 GHz). By noting
the first mode in the sequence that fails, it is possible to isolate the defective assembly to a
specific group of assemblies by noting those assemblies common to the current (failed) test
and all previous tests (which passed). These common assemblies can be eliminated as being
the source of the failure and only those assemblies which are not common to previous oper-
ating modes are examined. Table 8-7 is a list of the noncommon assemblies for each of the oper-
ating modes and it is the basis for the troubleshooting procedure presented in Table 8-5.
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8-377. Tables 8-9 through 8-21 are individual troubleshooting procedures for various assem-
blies and assembly groups and are referenced in the overall troubleshooting of Table 8-5.
By using the diagnostic modes of the 5342A, explained in Table 8-8, and the test equipment
listed in Table 7-4, the troubleshooting procedure outlined in Table 8-5 and Tables 8-9 through
8-21 allows isolation of a failed assembly. By reading the detailed theory of operation of the
assembly and referencing the dc voltages and 5004A signatures provided on the individual
schematics, it should be possible to find the failed components. '

8-378. Figure 8-23 is a detailed description block diagram of the 5342A and is valuable in
troubleshooting. Figure 8-9 shows the relationship of the assemblies listed in Table 8-6.

8-379. RECOMMENDED TEST EQUIPMENT

8-380. Test equipment recommended for troubleshooting, adjustments, operational verifica-

- tion, and full performance testing is listed in Table 1-4. Equipment other than that listed may

be used if it meets the required characteristics.
Table 8-5. Overall Troubleshooting

1.  POWER UP DIAGNOSTIC — Apply power to the 5342A and press front panel power
switch to ON. The power-up diagnostic routine progressively lights all LED segments
in the 5342A display, from left to right. Finally, the following should be displayed
briefly:

T T T
LS L L L

If the 5342A powered up properly, go to step 2. If not:

a. If E's fill the display, then RAM A14U12 failed the check sum routine exercised on
power up. A14U12 may be faulty if none of the address lines AB—A15 or data lines
DB—D7 are stuck low or high. Check address lines and data lines on A14 for stuck
nodes (use current tracer such as 547A to find faulty device). Stuck data lines may
be caused by stuck ROM outputs (U1, U4, U7) or stuck buffer inputs (U2, U3). If
1 is displayed, then ROM A14U7 failed the check sum routine exercised on power up.
Since the RAM proved good (E’s were not displayed), the data lines and address lines
be OK. Replace A14U7.

1) If 2 is displayed, then ROM A14U4 failed the check sum routine exercised
on power up. Replace A14U4.

2) 'if3isdisplayed, then ROM A14U1 failed the check sumroutine exercised on power
up. Replace A14U1.

3)  1fE16.0is displayed (amplitude Option 002 only) then the check sum performed on
PROM A16U3 failed. In this case, a new multiplexer/PROM (matched pair) P/N
05342-80005, must be ordered and installed (blue stripe exchange P/N 05342-
80505).

4) If E16.1 is displayed (amplitude Option 002 only) then the analog-to-digital con-
version did not take place in A16U8 (U8 pin 36, BUSY, remains high).

b. Check for the clock on A14. If the clock is not present, check A24, A18, A17U8.
Go to Table 8-9 for A14 testing. '
Go to Table 8-10 for power supply troubleshooting.

e. Go to Table 8-11 for A1, A2 testing,.
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TABLE 8-
OVERAL

8-85



Model 5342A
Service

Table 8-5. Overall Troubleshooting (Continued)

ABLE 8-5 2
VERALL

DIAGNOSTIC MODE 8 — Put the 5342A in diagnostic mode 8 (see Table 8-8 for a description
of diagnostic modes and how to set them). Perform the keyboard check, paragraph 3-43. If the
5342A operates properly, go to step 3. If not:

a.  Go to Table 8-11 for A1, A2 testing. If the 5342A passed the power-up diagnostic test but
failed the diagnostic mode 8 test, then likely problems on A1, A2 are failed A1 keyboard
or failed A2 keyboard decoding circuitry such as A2U22, U12, U18, U19, etc.

b.  Go to Table 8-9 for A14 testing. The difference between this test and the previous test is
that the LKBRD device select is sent by A14.

DIRECT COUNT MODE — Apply the 10 MHz FREQ STD OUT from the rear panel of the 5342A
to the direct count input (front panel BNC). Place the impedance select switch in 5001 position
and place the range switch in the 10 Hz—500 MHz position. If the counter counts 10 MHz *1
count for all resolution settings, go to step 4. if not:

Check the A3 Direct Count Amplifier (Table 8-72).

b.  Check the A14 Microprocessor as described in Table 8-9. A difference between this test
and previous tests is that LCTRRD, LCTRWRT, TMRD, LTMWRT device select codes
are used.

Check the A13 counter (Table 8-13). Only the A counter is used in this mode.

Check the A17 timing generator (Table 8-14). Only the gate time generation circuitry is
used in this mode.

CHECK MODE — Place the 5342A in CHECK ({place range switch in 500 MHz—18 GHz position)
and verify that the counter displays 75 MHz +1 count for all resolution settings. If the counter
operates properly, go to step 5. If not:

a.  Go to Table 8-9 for A14 Microprocessor testing. A difference between this test and
previous tests is that LSYNHI, LSYNLO, LPDREAD, LPDWRT device select codes are used.

b.  Check that the 500 kHz output of A18, available at XA18(3), is present.
Go to Table 8-15 for A8, A9, A10 Main Loop Synthesizer troubleshooting.

Go to Table 8-16 for IF troubleshooting. Since the check signal enters the IF chain at
A11(7,7) the A25 Preamplifier and the U1 Sampler can be eliminated as possible failed
modules.

NOTE

In the following step, for instruments containing Option
002 or 003, inject the 50 MHz test signal at the U1 Sampler
Input. This requires removal of the semirigid coax cable
from U1 input. This action is necessary due to the filter in
U2 at the 500 MHz—18 GHz input.

AUTO/50 MHz MODE — Place the 5342A in AUTO mode, with the range switch in the 500
MHz—18 GHz position and apply a 50 MHz signal at -10 dBm to the high frequency input.
Verify that the counter counts 50 MHz £1 count for all resolution settings. If the 5342A operates
properly, go to step 6. If not:

a.  Place the 5342A in diagnostic mode 0. If the counter displays SP or SP2 only (instead of
$P23 followed by Hd), then the failure is likely in the U1 Sampler or A25 Preamplifier
since A11 and A12 are used in the CHECK mode. Go to IF troubleshooting in Table 8-76.

b.  If the counter (still in diagnostic mode 0) displays SP23 but does not display Hd, suspect
A17 PRS generation circuitry. Go to Table 8-14 for A17 Troubleshooting.

c If the counter displays an incorrect answer, go to diagnostic mode 4 to verify that the
IF measured is 50 MHz. If it is not, check the A counter on A13 (Table 8-13). Also go to
diagnostic mode 1 to check the N number computed. If N is not 0, check the B counter
on A13 (Table 8-13).
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Table 8-5. Overall Troubleshooting (Continued)

. AUTO/1 GHz MODE — Place the 5342A in AUTO mode, with the range switch in the 500

MHz—18 GHz pesition and apply a 1 GHz signal at -25 dBm to the high frequency input. Verify
that the counter counts 1 GHz *1 count for all resolution settings.

a.

b.

Place the 5342A in diagnostic mode 0. If the counter displays SP (instead of SP23 followed
by Hd), then the failure is likely to be in the A26 Sampler Driver since the other com-
ponents in the IF were exercised in step 5. Go to Table 8-18 for A26 Sampler Driver
troubleshooting.

Check U1 Sampler per Table 8-16, step b.

AMPLITUDE MODE — Place the 5342A in Amplitude Mode aﬁd proceed:

a.

Set 5342A front panel range switch to the 10 Hz-500 MHz position and the impedance
select switch in the 50 ohm position. Connect rear panel FREQ STD OUT to direct count
input (front panel BNC) of 5342A. Verify that counter displays 10 MHz at approximately
11 dBm.

If the counter displays an erroneous frequency reading, problem is likely to be in A27
Low Frequency Amplifier Assembly switching diodes CR1, CR2 or in the direct count
assembly. (Refer to DIRECT COUNT TEST MODE in step 3.)

Set 5342A front panel range switch to 500 MHz-18 GHz. Apply a 600 MHz signal at 6 dBm
the input N-type connector of the 5342A. Verify that counter displays the correct fre-
quency and power readings.

If the counter displays are erroneous frequency reading, problem is likely to be in U2
High Frequency Amplitude Assembly, or U1 Sampler and related circuitry. (Refer to
AUTO/1 GHz MODE in step 6.)

if the instrument displays an erroneous amplitude/frequency measurement or an erro-
neous amplitude measurement only, refer to Table 8-20.

HP-1B MODE — Perform the Option 011 HP-IB Performance Verification as outlined in para-
graphs 4-19 through 4-26 of the manual. If the 5342A fails the performance verification program,
refer to Table 8-21, HP-IB (Option 011) Troubleshooting.
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8-87



Model 5342A

Service
Table 8-6. Assemblies Tested by Test Mode

SSEMBLIES TEST MODES TROUBLE -
PoAE.” | oiac.| COnRTICHECK oo are] 1 oz AMPL| HPB | TaB1E No.

A1 Keyboard Display Vb Vv v N Vv Vv v Table 8-11

A2 Display Driver V(2 N Vv N Vv Vv Vv Table 8-11

A3 Direct Count Amp N Vv Table 8-12

A4 Offset VCO Vv va Table 8-17

A5 RF Multiplexer Vv Vv Table 8-19

A6 Offset Loop Amp v v Table 8-17

A7 Mixer/Search Control vV vV Table 8-17

A8 Main VCO Vv v Vv Vv Table 8-15

A9 Main Loop Amp Vv Vv VAN RV Table 8-15

A10 Divide-by-N Vv v Vv Vv Table 8-15

A11 IF Limiter v vV Vv Vv v Table 8-16

A12 IF Detector Vv Vv Vv v Vv Table 8-16

A13 Counter Vi) | VO v Vv V(7) | Table 8-13

A14 Processor V3) Viey| Vs v Vv v Y Table 8-9

A15 HP-IB (Option 011) N _ Table 8-21
A16 Amplitude (Option 002) Vv _ Table 8-20
A17 Time Base Generator V(4) Vol vo | V9 Vv Vv Vv V(9) | Table 8-14 .

A18 Time Base Buffer V(5) vy | Vs N4 Vv v Vv N Table 8-5
A19 Primary Power N v v Vv N N v v | Table 8-10

A20 Secondary Power v v Vv N v Vv Vv Vv Table 8-10
A21 Switch Drive N4 Vv N N N Vv Vv N Table 8-10

A24 Oscillator N N N vV vV N Vv N Table 8-5

A25 Preamplifier Vv N N Table 8-16

A26 Sampler Driver v v Table 8-18

U1 Sampler Vo |V v Table 8-16

U2 HF Amplifier (Option 002) v Table 8-20
A27 LF Amplifier (Option 002) Vv Table 8-20

NOTES: (1) Keyboard not exercised.
(2) Keyboard decoding circuitry such as A2U22, U12, U18, U19 not exercised.
(3)  HDSPWRT select code is only device select code exercised.
(4)  A17U8 only is exercised; sends 1 MHz clock to A14.
(5 1 MHz output only is used.
{6) HDSPWRT, LKBRD select codes are only device select codes exercised.
{7) B counter not exercised.
(8) LPDREAD, LPDWRT, LSYNH!, LSYNLO device select codes not exercised.
{9)  PRS generation circuitry not exercised.
(10} Tests only that at least one of the two diodes is not open.
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Table 8-7. Probable Failed Assemblies by Test Mode

Model 5342A

Service

TABLES 8-6 & §
ASSEMBLI

TEST MODES
POWER-UP SET 8 DIRECT CHECK AUTO AUTO
DIAG. DIAG. COUNT 50 MHz 1GHz
Al A1(1) A3 A8 A17(9) A4
A2 A2(2) A13(4) A9 A25 A5
A4 A14(3) A14(5) A10 U1 A6
A7 A17(6) A1 A13(10) A7
A18 A12 A26
A19 A14(7) U1
A20 A18(8)
A21
A24
NOTES:
(h  A1lkeyboard. ) (6) A17 gate time generation.
(2) A2keyboard decoding circuitry such as A2U22, U12, U18, U19.  (7) A14 LSYNHI, LSYNLO, LPDREAD, LPDWRT device seiect codes.
{3)  A14 LKBRD device select code. (8) A18 500 kHz output.
(4) A counter. (9) A17 prs generation.

(5

A14 LCTRRD, LCTRWRT, LTIMRD, LTIMWRT device select codes. {10)

A13 B counter exercised.
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Table 8-8. Diagnostic Modes of the 5342A

To go to a diagnostic mode, press front panel set key twice (SET, SET) and then the number
corresponding to the desired mode. For example, pressing SET SET 8 goes into diagnostic
mode 8, the keyboard check. To leave a diagnostic mode, press RESET . The following de-
secribes the available diagnostic modes:

DIAGNOSTIC MODE
0

5
{Option 002 only)

6
(Option 002 only)

FUNCTION

Displays mnemonics SP 23 followed by Hd. SP indicates that the
VCO’s are sweeping. 2 indicates that the unlatched power detector
is set, indicating an IF of sufficient amplitude and an IF in the range
of 50—100 MHz. 3 indicates that there is a proper IF for both the
Main VCO and OFFSET VCO. 3 is displayed after the VCO’s have
stopped sweeping. Hd indicates harmonic determination has been
complete. It is displayed at the end of the prs.

Counter displays Main OSC in MHz to 100 kHz, sign of IF (+ for
subtract and - for add) and the harmonic number N. For example:
IF is added
VCO = 344.2 MHz N = 10.99 (rounded to 11)

e e g

T R A OV I B I B |

VY NP
MHz kHz Hz

This is displayed at the end of the harmonic determination. (The
(-) sign of the IF indicates that the Nth harmonic of the VCO is less
than the unknown so that the IF must be added; the (+) sign of the
IF indicates that the Nth harmonic of the VCO is greater than the
unknown so that the IF must be subtracted.)

Counter continuously displays the contents of the A counter during
harmonic determination.

Counter continuously displays the contents of the B counter during
the harmonic determination.

Counter continously displays the measured IF frequency. Reso-
lution determined by resolution selected before going to diagnostic
mode 4.

Put 5342A in AMPL mode (Option 002), then select diagnostic mode
5. Counter displays continously the corrected amplitude. Multiplexer
on front end is not switching between frequency and amplitude.

Put 5342A in AMPL mode (Option 002), then select diagnostic
mode 6. Counter display continously uncorrected amplitude (not
corrected for level and frequency on A16). Multiplexer on front end
is not switching.

Sweeps Main VCO from 350 MHz to 300 MHz in 100 kHz steps.
Time between updates in VCO frequency determined by SAMPLE
RATE setting. To stay at a particular frequency, put SAMPLE RATE
to HOLD. (Remove input signal to counter, place counter in 500
MHz—18 GHz range and AUTO mode.)

Keyboard check. Refer to paragraph 3-43 for complete list of what
should be displayed when each key is pressed.

To return to normal operation, press RESET .
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Table 8-9. A14 Microprocessor Troubleshooting

1. Place the A14 Microprocessor Assembly on the extender board, P/N 05342-60036 which is
; shown below. Place the 5004A START and STOP probes on the B(4) test pin of the A14 ex-
tender board. (Or, place on AP clip on U8 of A14 and place the START probe and the STOP
probe of a 5004A Signature Analyzer on A14U8(2), which is the most significant address line
out of the U21 microprocessor (A15).) Place the CLOCK probe of the 5004A on the VMA#4,
test point located in the upper righthand corner of A14. Place the GROUND probe of the
5004A on the ground test point of A14, :

A14A(10) A14A(T8)  R1,R2 A3 A14B(4)
LD? LA1S  TEST PINS TEST PIN TABLE :1‘3

A14A(3) RESET
LD?

A14A(3)
LAD

ALL SWITCHES
SHOWN IN THE
NORMAL (CLOSED)
POSITION

DATA BUS SWITCH

LX ROM

ADDRESS BUS
SWITCHES

e i ¥ 2

2. Setthe 5004A for positive slope on START, STOP, and CLOCK (all pushbuttons of the 5004A
should be out). Apply power to the 5342A.

3. Place the 5342A in free-run mode by moving A14 switch S2A to the up position and all $1
switches down (opens up data bus lines back into MPU U21). Ensure that the LX ROM
switch on the A14 extender board is in the up position. Press the RESET switch on the A14
extender board.

il a1
pl A1451 u A1452
OPEN @QQE’QQE‘E’ i ﬁi] (FREE RUN)

3 B
l" A1451 A1452
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Table 8-9. A14 Microprocessor Troubleshooting (Cbntinued)

ABLE 8-9
A14

Place the 5004A data probe on +5V and verify that the characteristic “1’s” signature dis-
played on the 5004A is 0003. If 0003 is not displayed, then the U21 microprocessor is not
free-running. If 0003 is displayed when the 5004A data probe is placed on +5V, go to step 5.

a. Check the clock inputs to the microprocessor by looking at the ¢1 (phase 1) clock
test point on A14 and the VMAeg2 test point. These signals should be as in the
following oscilloscope photos.

If these signals are not present, troubleshoot the clock generation circuitry U19,
U22, U24, etc., on Al4.

b.  If these signals are present, check diodes CR2, CR3, and switches A1451 and S2. If
these parts are good, then the U21 MPU is suspect.

c.  With switches 51 and 52 set for freerun, check for correct inputs, as listed below:

RESET U21(40) - High, NMI U21(6) - High, HALT U21(2) - High,
IRQ U21(4) - High, 3-State U21(39) - Low control

H f V s v

—_,l' '4-—;100ns

*Time base of scope out of CAL in order to get one
complete period in photo.

VMAe¢2

o1

] !<¥1oﬁs

=

A%
VMAe ¢2
oV
(03] .
- — 0V
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Table 8-9. A14 Microprocessor Troubleshooting (Continued)

Model 5342A
Service

5.

Place the 5004A data probe on the following address signal points (available on the A14 ex-
tender board) and check that the proper free-run signatures are obtained:

XA14A(3) ... UUUF XAT4A(TT) ... 7792
XA14A(4) ... FFFU XA14A(12) ... 6322
XA14A(5) ... 8487 XA14A(T3) ... 37C6
XA14A(6) ... P760 XA14A(14) ... 6U2C
XA14A(7) ... TU5SH A XA14A(T5) ... 4FC9
XAT4A(8) ... 0355 XAT4A(16) ... 486C
XA14A(9) ... U75A XA14A(17) ... 9UP2
XA14A(70) ... 6F99 XA14A(T8) ... 0001

If these signatures are obtained, go to step 6.

a.

Check the signatures on the MPU side of buffer/drivers U16, U18, U8. These
signatures are adjacent to the A14 schematic. Correct or incorrect signatures
should isolate the problem to either U21 or one or more of the buffer/drivers U16,
uU18, us.

A signature may be incorrect because that particular address line is being held
low or high by another assembly which is connected to the address bus. To check
this possibility, isolate the A14 address bus from the other assemblies by setting
the address bus switches on the A14 extender board all open (low).

Place the 5004A data probe on the following device select codes and check that the
proper free-run signatures are obtained:

DEVICE SELECT CODE LOCATION SIGNATURE
HDSPWRT U22(8) UOSH
LKBRD u20(7) FF48
LTIMRD U20(9) 731
LTIMWRT U20(10) 9FF7
LCTRWRT U20(11) A732
LPDRD U20(12) A9FU
LPDWRT U20(13) 6A70
LSYNHI U20(14) 1A9U
LSYNLO U20(15) 46A4
LCTRRD U14(13) 94F1
LHPIB u17(7) CC1A
LAMPMTR u17(6) 1P2A

If these signatures are correct, go to step 7.

a.

If the signatures are not correct, check the inputs to the 1C’s with the incorrect
signatures. If the inputs are not correct, troubleshoot backwards along the signal
flow, from output to input, until a device is found where the input exhibits a
correct signature but the output is incorrect. Change that IC.

If the inputs to U20, U22, U17 have good signatures, then either the IC is bad or
the output line is being held high or low by some other assembly connected to
that signal. To check this possibility, A14 must be isolated from the rest of the
instrument. Perform as follows:

(1) Remove A14 assembly and place it near lefthand side of instrument,
(2) Connect a clip lead from the +5V test pin on A17 to the +5V test pin on A14,

(3) Connect a clip lead from the gound test pin on A17 to the ground test pin
on A4,

{4) Connect an AP clip to A14U22. Connect a clip lead from test pin TP1 on A17
{1 MHz clock signal) to A14U22(4). The A14 assembly can now be exercised.

(5) Connect an AP clip to A14U8. Place the 5004A START and STOP inputs on
A14U8(2).
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Table 8-9. A14 Microprocessor Troubleshooting (Continued)

(6) Connect the 5004A CLOCK to VMA®¢, test pin on A14 and GROUND to
A14 ground test pin.

(7)  Place the A14 board in free-run as in step 3.

(8) Measure the signatures again. If the A14 signatures are now good, then
there is an assembly common to that signal which has a faulty input/output
buffer. To detect which assembly this is, put A14 back in the instrument and
pull assemblies which are connected to the failed A14 signal output, one
at a time, until a good signature is obtained.

With the 5004A set up as in steps 1, 2, 3, place switch $2B in the down position:
A B CDETFGH B CD
°

S1 S2

s>

Open the data bus switches on the A14 extender board as shown below:

HUEE0EEE| |0BAoBEA0| |00000000

Connect the 5004A data probe GND connector to chassis ground and the ground
lead of the test pod to ground.

Connect the START of the 5004A to the R3 test point of the extender board and
the STOP to the R1 test point.

Set the 5004A for (-) slope START ()
{+) slope on STOP ( /)
(+) slope on CLOCK (_/")

Observe the following signatures: +5V - C690

Signal Name | Location Signatures (for ROM Combinations listed)
A14U1 (P/N-1818-0329) A14U1 (1818-0698) A14U1 (1818-0698)
A14U4 (1818-0330) A14U4 (1818-0697) 'A14U4 (1818-0697)
A14U7 (1818-0331) A14U7 (1818-0331) A14U7 (1818-0706)
LD@ ‘A14A(3) AA7C 27H1 HP37
LD1 A14A(4) 9UH5 H950 C256
LD2 A14A(5) A4PF OAP2 61P4
LD3 A14A(6) F1P9 65PF 65PF
LD4 AT4A(7) P1P9 84U9 849
LD5 AT4A(8) AOAC PC7U PC7U
LD6 A14A(9) 312H COF3 4925
LD7 A14A(10) 54C7 5P8H 358C
8.  |f these signatures are good, go to step 8.
h.  Check the inputs to A14U2, U3 by changing switch A1452 as follows:

ABCD

Rlilil

A1452
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Table 8-9. A14 Microprocessor Troubleshooting (Continued)

With the 5004A set up and connected as in steps 7d and 7e, take the following

signatures.

Signal Name | Location

Signatures (for ROM Combinations listed)

Do U3(9)
D1 U3(12)
D2 U3(4)
D3 U3(7)
D4 U2(12)
D5 U2(9)
D6 U2(7)
D7 U2(4)

A14U1 (P/N 1818-0329) A14U1 (1818-0698) A14U1 (1818-0698)
A14U1 (P/N 1818-0330) A14U4 (1818-0697) A14U4 (1818-0697)
A14U7 (P/N 1818-0331) A14U7 (1818-0331) A14U7 (1818-0706)

1FPC 9141 68A7

2945 6UF0 04F6

127F CF72 H774

7779 H37F H37F

5779 3269 3269

163C SHPU 5HPU

87CH 0653 UucCs

P227 P81H 831C

i. If these signatures are good, suspect buffers U2 and U3. If any of these signatures
are bad, then perform the following to isolate the problem to a particular ROM.

U7 ROM Test:

START and STOP of 5004A to R3 test point on A14 extender board
CLOCK of 5004A to VMA®¢, test point on Al4

START to (-) slope (™)
STOP to (+) slope (/)
CLOCK to (+) slope (_£)
GND of data probe to ground

A1451 and A1452 switches remain unchanged:

+5vV — 826P

s>

Jo

C3ao
o

ai

a._1m

s>
COw

A1451 A1452

Signal Name] Location

Signatures (for ROM Combinations listed)

A14U1 (P/N 1818-0329) A14U1 (1818-0698) A14U1 (1818-0698)
A14U1 (P/N 1818-0330) A14U4 (1818-0697) A14U4 (1818-0697)
A14U7 (p/N 1818-0331) A14U7 (1818-0331) A14U7 (1818-0706)

Do U7(23) F3PC F3PC HP87

D1 U7(22) CAT1 CATN CA12

D2 U7(21) 52H7 52H7 52H4

D3 U7(20) 3UP5 3UP5 3UP5

D4 U7(19) U9H1 U9H1 U9H1

D5 U7(18) 359F 359F 359F

D6 U7(17) OFUC OFUC 197

D7 U7(16) 3PCF 3PCF 3PCU

U4 ROM test — change the START and STOP of the 5004A to the R2 test point on the
A14 extender board. All other settings remain unchanged.

+5V — 826P

Service
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Table 8-9. A14 Microprocessor Troubleshooting (Continued)

U1 ROM test — change the START and STOP of the 5004A to the R1 test point on the A14 ex-
tender board. All other settings remain unchanged:

+5V — 826P
Signal Name | Location ' Signatures (for ROM Combinations listed)

A14U1 (P/N 1818-0329) A14U1 (1818-0698) A14U1 (1818-0698)
A14U4 (P/N 1818-0330) A14U4 (1818-0697) A14U4 (1818-0697)
A14U7 (P/N 1818-0331) A14U7 (1818-0331) A14U7 (1818-0706)

Do U4(23) FAA3 4P63 4P63

D1 U4(22) 9697 6HPH 6HPH

D2 U4(21) UHU3 UHU3 UHU3

D3 U4(20) ABGAS8 2268 2268

D4 U4(19) 196H 5U0A SUOA

DS U4(18) 24F6 7UHU 7UHU

D6 U4(17) A956 1748 1748

D7 U4(16) 92F1 2FHF 2FHF

Signal Name| Location Signatures (for ROM Combinations listed)

A14U1 (P/N 1818-0329) A14U1 (1818-0698) A14U1 (1818-0698)
A14U4 (P/N 1818-0330) A14U4 (1818-0697) A14U4 (1818-0697)
A14U7 (P/N 1818-0331) A14U7 (1818-0331) A14U7 (1818-0706)

D@ U1(23) 6000 AAPC AAPC

D1 U1(22) 6P3H A4H6 A4H6

D2 U1(21) HP60 706P 706P

D3 U1(20) P686 05F2 05F2

D4 U1(19) 65P0 86A4 86A4

D5 u1(18) A520 A520 A520

Dé6 uU1(17) P903 P903 P903

D7 U1(16) H4UC H4UC H4UC

8.  To check the read buffers, place A14 in free-run:

e3>

J0AGARA0

e—O>

it

a.  Set the LX ROM switch on the A14 extender board to the down position to disable

ROM’s U1, U4, U7. Ground U19(2) to halt the microprocessor.

b.  With a logic pulser, pulse the read buffer inputs U2(3,6,10,13), U3(3,6,10,13) and
verify no output pulse on U2(2,5,11,14) U3(2,5,11,14) otputs with a logic probe.
Verify that the read buffer outputs U2(2,5,11,14) U3(2,5,11,14) all indicate an inter-
mediate or high Z state (dim lamp). Place on AP clip on U3 and ground U3(1) to
enable the read buffer. Now pulse the U2, U3 inputs with the logic pulser and verify
with the logic probe that the U2, U3 outputs pulse.

NOTE

Return A14 switch settings to normal operation

(see step 3).

9. Itis possible for the MPU (U21) to freerun and still not operate properly. If trouble
persists, replace U21.
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Table 8-10. A19, A20, A21 Power Supply Troubleshooting

CAUTION

It is extremely dangerous to troubleshoot the A19 assembly of
the power supply if an isolation transformer is not used. A19 is
connected directly to the power main. Use an isolation trans-
former such as Allied Electronics P/N 705-0048 (for 120V ac) to
isolate the instrument from the power main. The measurements
in this troubleshooting procedure may be made only if an iso-
lation transformer is used. .

1.  Connect 5342A power cord to isolation transformer.

2.  The first step in power supply troubleshooting is to check the state of the green LED on
A20 and the red LED on A21. If the green LED is on and the red LED is off, then the
+5V(D) supply is working properly. If the red LED is on and the green LED is off, then
one or more of the voltage outputs of A20, A21 may be drawing excessive current. Even
if the green LED is on, one of the regulated outputs of A21 may be shut down due to
excessive current. Check the following voltage levels:

r‘ SUPPLY LOCATION  VALUE
-5.2V  XA15B(3)  -5.2(-0.1,40.05)V*
+5V(D) XA15B(4) 45 (H0.1)V
+15V  XA15B(2) +15 (H0.5)V
15V XA15B(T) -15 (30.5)V
+5V(A)  XAS5(7) +5 (20.1)V
+12V oven XA21(14) +12 (10.5)V

+12V  XA21(16, 16) 412 (X0.5)V

*1f this voltage is not correct, adjust A21R17 before making other voltage measurements.

NOTE

1f one or more of the voltage outputs is at ground, then a probable
cause is that one of the assemblies in the instrument connected
to that voltage output has a short to ground. Remove assemblies
connected to that voltage output, one at a time, until the short
is removed. After removing an assembly, replace it in the instru-
ment if that assembly is not the problem. This must be done be-
cause the power supply looses regulation if not run at approxi-
mately 75% of full load. The following table shows which as-
semblies are connected to the various supply voltages:

SUPPLY FROM TO
+5V(D) XA20(18,;I?§) A1, A2, A12, A13, A‘M, A15, A16, A17, A19
~5.2v XA21(5,5) A3, A4, A5, A6, A7, A8, A9, A10, A11, A12, A13, A15, A6,
A17, A25, A26
+15vV XA21(14) A4, A6, A7, A8, A9, A10, AT1, A12, A13, A15, A16, A17,A25
-15v XA21(13) A6, A7, A9, A10, A1, A12, A13, A15, A16, A17, A5
+5V(A) XA21(1,1) A3, A4, A5, A6, A7, A8, A9, A0, A11, A12, A16, A18, A25,
A26
+12V oven XA21(14)  A24(8,8)
+12V XA21(16,16)  A24(3)_
. +24V XA21(11,71)  A24(8,8)
CAUTION
¢ 4 The waveforms in the following paragraph require using an
i isolation transformer as described in the CAUTION preceding
step 1.
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Table 8-10. A19, A20, A21 Power Supply Troubleshooting (Continued)

LE 8-10
b A20, A21

A21 Troubleshooting

a.  Pull A19 and A20 from the instrument and put A21 on an extender board. Plug
the 5342A to the line but leave the ON/STBY switch in STBY. Measure the voltage
at test lead TLS (labeled TLS 13.5V), which is the positive side of A21C20, and
verify that this voltage is approximately 13.5 volts. If not, suspect rectifier A21CR2
or oven transformer T4.

b.  With the 5342A still in STBY, monitor test points TP2 and TP3 on A21 with an
oscilloscope. Short TP} and TPG (lower right corner TP on A21) together. Observe
the following waveforms:

TP3

P2

Now remove the short from TP} to TPG and observe;

TP3

TP2

c.  Connectaclip lead to A21TP4 and momentarily ground the other end to the chassis.
Observe red LED turn on for approximately 1-2 seconds and waveforms at TP2,
TP3 go to a constant +13 volts for same duration. If not, suspect A21U3.
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Table 8-10. A19, A20, A21 Power Supply Troubleshooting (Continued)

With A21 still on extender board (remove short from TP) to TPG), insert A19 on an
extender board into the instrument (A20 is still out of the instrument). Leave the 5342A
line switch in STBY. The waveform at A19TP4 indicates that A19 transformers T1 and
T2 are operating properly.

A21TP2

A19TP4 [ :
o

Scope ground on
TPG test point

10 us

Now switch front panel line switch to ON and observe:

A19TP4

Scope ground
on TPG test point

10 us

If the above waveform is not present, check the collector of A19Q1 for 300V {with re-
spect to the test point TPG). If 300V dc is not present, suspect input rectifier AT9CR1
and associated circuitry. If 300V dc is present, suspect open transistors Q1 and Q2.

Service
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Table 8-10. A19, A20, A21 Power Supply Troubleshooting (Continued)

Fabricate the following special test extender board shown below. This board is useful
because, by placing a 1K) load in series with the A20T1 transformer, the current drawn
from transistors A19Q1, Q2 is limited. If A19Q1, Q2 have failed because of excessive
current (due to a failure in the A21 overcurrent protection circuitry), then replacing
A19Q1, Q2 and using the 1 K load allows the power supply to be checked out: without
danger of blowing A19Q1, Q2 again.

a.  Take a 22-pin extender board (such as HP P/N 05342-60034) and cut the traces on
pin 8 and 8 as shown below.

b.  Solder a 1K, 20W resistor (HP P/N 0819-0006) above and below the cut as shown:

PIN 8 (8 ON OPPOSITE SIDE )
i23 8 / 22

1

CUT TRACE

L1\

1K 20W RESISTOR

c.  Insert A20 in the above extender board into the instrument. Insert A21 (on stand-
ard HP P/N 05342-60034 extender board) into the instrument. Short A21TP] to
TPG (low right test point). Insert A19 on extender into instrument. Monitor
A19TP4 with the scope probe ground on A19 TPG test point (emitter of Q2). If an
isolation transformer is not used, do NOT make this measurement.

A19TP4

Scope ground to
TPG test point

Remove short from
TPG to TP)

10 us
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d. Remove special extender board and remove the short between A21TP) and TPG.

Insert A20 into XA20.

AT9TP4

Scope ground on |
A19TPG

-

'ldp,s

Green LED on A20 should be lit.

€. Now monitor A19TP5 and observe (adjust AT19R1 for -1V on trailing edge):

TP)

With Scope ground on test
point TPG which is the
emitter of A19Q2

8-101




Model 5342A
Service

Table 8-11. A1, A2 Keyboard/Display Troubleshooting

TABLE 8-11
A1, A2

First verify that HDSPWRT at XA14B(10) pulses high when power is applied to the
5342A by using a logic probe such as the 545A. If not, troubleshoot A14 to obtain an
HDSPWRT signal.

If HDSPWRT is present on the power up and pulses consistently thereafter but the dis-
play/keyboard still does not operate properly, remove the A1, A2 and front panel
assembly as follows:

a.  Remove front panel sample rate knob with allen wrench. -
b.  Remove BNC connector nut and type N connector nut.
Pull off the two coax cables connected to A1)3 and A1,

n

Remove the two chassis screws from each side strut holding the front panel to
the strut.

e.  Pull off front panel assembly carefully.

f. Remove 5 screws holdfng A1, A2 to front panel.

g-  Pull out A1, A2 which are sandwiched together by a center press-on connector.
h.  Make sure ribbon cable remains connected to A2.

Remove A14 from the 5342A chassis. With a clip lead, ground the following pins and
observe the display for the following lighted LED segments:

a.  A2U1(3) all (b) segments and dBm light should light
A2U1(6) all decimal points and blue key should light
A2U1(8) all (d) segments, REM light, and MAN key should light
A2U1(11) all (c) segments, GATE light, and OFS MHz key should light
b. A2U4(3) all (g) segments and RECALL key should light
A2U4(6) all (a) segments and FM light and AMPL key should light
A2U4(8) all (e) segments and AUTO key should light
A2U4(11) all (f) segments, SET key and OFS dB key should light

(a)

‘ﬂ/(g) /(b)
dp (e)/ /(c)
o R

c. I all segments light as specified, then the LED’s A1DS11 through DS21 and the
associated transistor drivers on A1 are operating properly. In addition, the scan
clock comprised of A2US, U3, U13, U6, and the column scanners A2U2, U7 are
operating properly.

d.  If only one segment in the display lights, troubleshoot the scan clock and column

scanners on A2,
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Table 8-11. A1, A2 Keyboard/Display Troubleshooting (Continued)
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1f the 5342A does not perform the power up diagnostic but A1, A2 properly perform the
test described in step 3, the probable cause of the failure is A2U11, U8 (TTLRAM memory),
A2U16 (data bus buffer), A2U5, U13 (write enable generation), or U17 (multiplexer).

If the 5342A performs the power-up diagnostic but does not perform the diagnostic
mode 8 keyboard check, the probable cause of the problem is the key decoding circuitry
on A2 consisting of U13A, USC, U18, U19, and U12. To test this circuitry, perform the
following tests with A14 still removed from instrument:

a.

Monitor U10(8) with a logic probe and verify that each time a key is depressed,
U10(8) goes low. To cause U10(8) to return to high, ground U22(1) momentarily.
This verifies that pushing a key generates an interrupt request (LIRQ) and that
reading the keyboard (LKBRD) clears the interrupt request.

Place AP clip on U22 and monitor the outputs of latch U22 by grounding U22(1)
and verify that when a key is pressed, the latch stores the following data:

KEY U2(3) 4 &) (6)
0 0 0 0 0
1 1 0 0 0
2 0 1 0 0
3 1 1 0 0
4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
J 0 1 0 1

ENTER 1 1 0 1

Monitor U12(2) and verify that when any of the leftmost grouping of keys (AUTO,
MAN, RESET, etc.) is pressed, U12(2) is high and that when any of the rightmost
grouping of keys (0, 1, 2, etc.) is pressed, U12(2) is low. This verifies that the top/
bottom row decoder U19A is operating properly.

If the A2 assembly passes all the above, then the most probable cause of the problem
is the A2U12 bus driver. Another possible cause is that the A14U2 MPU does not
respond to the LIRQ signal.

TABLE 8-11
Al, A2

8-103



Model 5342A
Service

Table 8-12. A3 Direct Count Amplifier Troubleshooting

Table 8-12
A3

To check that the direct count amplifier is working, connect the 10 MHz FREQ STD rear
panel output to the direct count input (front panel BNC). Place the range switch in the 10 Hz—
500 MHz range and the impedance select to 500. Monitor TP1 of A3 for the following wave-
form (TP1 is the output of Schmitt Trigger U5).

A3TP1
U5(5)

b e Sl
LR RN -

o

100 ns

NOTE

Check that the output of A3, DIRECT B available at XA3(1), is
divided by four and that DIRECT A available at XA3(2) is divided
by two.
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Table 8-13. A13 Counter Troubleshooting

Apply approximately 50 MHz signal at -10 dBm to the high frequency input of the
5342A. Put the counter in diagnostic mode 2 (press SET, SET, 2) to read the contents
of the A counter. The A counter should read approximately 8,200,000. Put the 5342A
in diagnostic mode 3 to read the B counter. It should be the same reading as A, +1 count
(provided the stability of the 50 MHz source is that good). If this is true, then A13 is
good. If it is not true, A13 may be at fault (as well as A17 for the prs generation and
gate time generation). ‘

Check the inputs to the A counter as follows: Apply 10-MHz FREQ STD OUT on rear
panel to the direct count input (fron panel BNC) with 500 position selected. Check the
following A counter test points (since 10 MHz is divided by four on A3, TP6 which divides
A3 output by 2, should have a period of 8x100 ns = 800 ns and TP7, which divides A3
output by four should have a period of 16x100 ns = 1.6 us):

TP7

6 _
i

oA e

Check the inputs to the B counter as follows: Apply a 50 MHz, ~10 dBm signal to the
high frequency input and select the 500 MHz—18 GHz range. Put the 5342A in AUTO and
push RESET to cause the counter to go to the prs generation, thus enabling the B
counter. Place the rear panel FM switch to the FM position so that the B counter is
enabled for 2.1 seconds.

Service
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Table 8-13. A13 Counter Troubleshooting (Continued)

TABLE 8-13
LK)

4.  Test the outputs of U1 and U2 for activity by applying a 50 MHz, -10 dBm signal to the

high frequency input. Place the counter in AUTO, 500 MHz—18 GHz range, and diagnostic
mode 2 so that the prs is continually generated. Monitor TP2 and TP3 with an oscillo-
scope. If the signals appears much different than the waveform shown below, one or
more of the U3 buffers have probably failed. Use a logic pulser and logic probe to check
out the U3, U7 buffers. An HP 1607A Logic State Analyzer may be used to check out the
actual data going back to the microprocessor as shown in step 5.

TP2

TP3

When the counter is not in diagnostic mode 2 but is just measuring the 50 MHz signal,
the waveform below shows activity at the A counter (counting the IF) but none at the
B counter.

P2

TP3

5. 1607A check out of A13

a. Put A13 on extender board and put AP clips on A13U3, U5, U8, and U10. Connect
the following 1607 data bit lines as follows:

1607 Data Inputs A13 Connections Description
Data bit 0 U3(8) Ad line
1 U3(10) A1 line
2 U3(12) A2 line
3 U5(14) A3 line
4 U5(2) A4 line
5 usg(1) A5 line
*GND U3(7) ' GND
6 UB(12) LCTR RD
7 us(7) D#
8 U5(9) D1
9 U10(7) D2
10 U10(9) D3
11 NOT USED
oGND U5(8) GND
CLOCK VMA®3, TP on A4
oGND ‘ U10(8)

b.  Set 1607A to repetitive, Table A, word trigger, delay off and start display. Put bits
15-7 in the OFF (don’t care) position. Place the 5342A in CHECK mode and 1 MHz
resolution. Select each of the following trigger words (EXAMPLES 1, 2, and 3) and
verify the proper 1607A display in the don’t card bits of the trigger word.

8-106




Model 5342A

Service
, Example 1: CHECK Mode — 1 MHz Resolution
(((( OFF DATA BITS TRIGGER WORD
‘ COMMENTS SHOULD BE: (DATA BITS)

-k

0 9 8 7 6 5 4 3 2

*These two bits ignored in | 1 1 * * 0 1 0 0 0 0
CHECK since they repre-
sent state of dividers on A3.
This reads out least signifi-
cant counts. In this case
we're reading state of
divider U128 (bit 9) and
divider U16B (bit 10). Count
equals 3 in this case.

Bit 7 = U17(5) output 1 0 0 0 0 1 0 1 0 0 0
Bit 8 = U17(9) output
Bit 9 = U17(2)

Bit 10 = U17(12)

Count = 8 in this case.

Bit 7 = U13(5) output 0 0 0 1 0 1 1 0 0 0 0
Bit 8 = U13(9) output
Bit 9 = U13(2) output
Bit 10 = U13(12)

Count = 1 in this case.

| Bit 7 = U1(15) 10° decade 0 0 0 0 0 1 1 1 0 0 0
Bit 8 = U1(16) 10° decade
f Bit 9 = U1(1) 10° decade

Bit 10 = U1(2) 10° decade
Count =0

Bit 7 = U1(15) 10" decade 0 0 0 0 0 1 1 1 0 0 1
Bit 8 = U1(16) 10" decade
B8it 9 = U1(1) 10" decade
Bit 10 = U1(2)

Count=0

Bit7=U115)10?decade | 0 o o o]0 1 1 1 0 1 0
Bit 8 = U1(16) 102 decade
Bit 9 = U1(1) 102 decade
Bit 10 = U1(2) 102 decade
Count=0

Bit 7 = U1(15) 102 decade 0 0 0 0 0 1 1 1 0 1 1
Bit 8 = U1(16) 103 decade
Bit 9 = U1(1) 10° decade
Bit 10 = U1(2) 10° decade
Count=20

Bit 7 = U1(15) 104 decade 0 0 0 0 0 1 1 1 1 0 0
Bit 8 = U1(16) 10* decade
Bit 9 = U1(1) 10¢ decade
Bit 10 = U1(2) 104 decade
Count =0

Bit 7 = U1(15) 105 decade 0 0 0 0 0 1 1 1 1 0 1
Bit 8 = U1(16) 105 decade
Bit 9 = U1(1) 105 decade
Bit 10 = U1(2) 105 decade
Count=0

/_{‘7.‘%\

Total Count = 3+4(8+10) = 75 counts  Multiply all the counts after the 1st by 4 since
(Count display 75 MHz) the input to the decade counters has essentially been
prescaled by 4.
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Example 2: CHECK Mode — 100 Hz Resolution

OFF DATA BITS TRIGGER WORD
COMMENTS SHOULD BE: (DATA BITS)

10 9 8 7 6 5 4 3 2 1 0
Count=0 0 0 * 0 1 0 0 0 0 0
Count=10 0 0 0 0 0 1 0 1 0 0 0
Count=10 0 0 0 0 0 1 1 0 0 0 0
Count=5 0 1 0 11 0 1 1 1 0 0 0
Count=7 0 1 1 1 0 1 1 1 0 0 1
Count=8 1 0 0 0 0 1 1 1 0 1 0
Count=1 0 0 0 1 0 1 1 1 0 1 1
Count=10 0 0 0 0 0 1 1 1 1 0 0
Count=0 0 0 0 0 0 1 1 1 1 0 1

Total Count = 4(187500) +0 = 750,000 = Display of 75.0000 MHz

Example 3: Apply 10 MHz from EXT FREQ STD OUT to 10 Hz—500 MHz input and select the
direct count range with 1 Hz resolution

OFF DATA BITS TRIGGER WORD
COMMENTS SHOULD BE: (DATA BITS)

10 9 8 7 6 5 4 3 2 1 0
Count=20 0 0 0 0 0 1 0 0 0 0 0
Count=20 0 0 0 0 0 1 0 1 0 0 0
Count=20 0 0 0 0 0 1 1 0 0 0 0
Count=20 0 0 (1 0 0 1 1 1 1] 0 0
Count=5 0 1 0 1 0 1 1 1 0 0 1
Count = 2 0 0 1 0 0 1 1 1 0 1 0
Count=6 0 1 1 0 0 1 1 1 0 1 1
Count=10 0 0 0 0 0 1 1 1 1 0 0
Count=0 0 0 0 0 0 1 1 1 1 0 1

In the direct count mode, because of the divide-by-4 on A3, the output of the decade dividers
must be multiplied by 16 instead of 4. So total count is 16 (625,000) + 0 = 10,000,000 and is
displayed as 10.000000 MHz.

To check the B counter, the same set-up may be used but Bit 5 in the Trigger word must be a
zero. Put the counter in diagnostic mode 3 with a 50 MHz, -10 dBm signal applied to the high
frequency input. Observe that a reading of around 8,200,000 is output for 1 Hz resolution.
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Table 8-14. A17 Timing Generator Troubleshooting

The A17 Timing Generator has a number of outputs:

a. LO SWITCH at XA17(1) which switches the A5 multiplexer and A13 counters in a
pseudorandom sequence after acquisition.

b. LDIR GATE at XA17(4) which gates the main gate on A3 for direct count
measurements. '

c. LIF GATE at XA17(§) which gates counter A on A13 for measuring the IF.
CLOCK at XA17(4) which drives A14.

When A17 is read by the microprocessor, the D4 line is examined to see if the gate
time is over. The D1 line indicates the end of the prs. The D2 line indicates the
end of the sample rate run down.

LO SWITCH verification. To verify that the LO SWITCH signal is operating properly, the
5342A must be able to acquire so that the counter can be forced into its harmonic deter-
mination routine. This means that A25, U1, A11, A12 must be working properly. To check
LO SWITCH, apply a 50 MHz signal, -10 dBm, to the high frequency connector and put the

5342A in the 500 MHz—18 GHz range. The LO SWITCH signal at XA5(5) should appear:

Service

AN

v

LO SWITCH

7 SV
A5(5)

The time during which the signal switches between high and low levels in a pseudo-
random fashion should be 360 ms. The time where the signal is high and not switching is
controlled by the front panel sample rate control and resolution of counter. if the rear
panel switch is placed in the FM position, then the time during which the signal is switch-
ing should extend to 2.1 seconds (actually 2.096).

A sample of what the sequence looks like is shown below where the sweep speed of the
scope has been increased to 100 us:

Lo swiTCH
AS5(5)

I1f LO SWITCH is stuck low, then the 5342A will not acquire even if all the IF circuitry
is working properly. This is due to the fact that during acquisition, a 1 us measurement
is made on the IF and this requires that LO SWITCH go high to select the A counter on
A13. This measurement is made to insure that the IF is in the proper frequency range.
The above troubleshooting procedure will not work in this case since diagnostic mode 3
can not be entered. This condition would be evidenced by the counter displaying SP2
in diagnostic mode 0.

TABLE 8-14
A17
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Table 8-14. A17 Timing Generator Troubleshooting (Continued)
IF LO SWITCH is not present, check the TP5 test point on A17 to see if the prs gener-
ator is working. Put the counter in diagnostic mode 2 for continual prs generation.
TP5 is high during the prs and should remain high for 360 ms (normal or CW mode
on rear panel} or for 2.096 seconds (FM mode).
yAY
TP5 TEST POINT
ON A17 ov
2V
AV7TPS
ABLE 8-14 )
A17TP3 -

ov

3. Troubleshooting the A17 prs generator.

To troubleshoot the prs generator on A17 (consisting of A17U7, U4, U5, U2, U1, and
various gates), pull the A18 time base buffer board from the instrument to disable the
1 MHz clock into A17. Put A17 on an extender board, connect logic probe and logic
pulser power leads to A17 +5V and ground, and perform as follows:

a. U7, U4, U5 SHIFT REGISTER CHECK

1) Put AP clip on U3 and connect clip lead from U3(9) to ground. Verify that i
U5(1) is high. Clear U7, U4, US by applying 1 pulse with logic pulser to .
TPS test point. Monitor U5(9) with logic probe to see that the clear input
pulses low (if clear input powers up low, then apply a pulse to U19(9) then
to U14(2) to cause the clear input to go high).

2)  Apply logic pulser to TP4 test point and monitor the shift register outputs.
After 1 pulse at TP4, U5(3) should go from low to high.
Apply 2 more pulses at TP4, U5(5) should go from low to high.
Apply 12 more pulses at TP4, U4(12) should go from low to high.
Apply 5 more pulses at TP4, U7(6) should go from low to high.
b. U2, U1 Counters Check
1)  Connect AP clip to U3. Connect clip lead from U3(1) to ground.

2)  Verify that U1(1) is high. If not, pulse U19(9), then U14(2) with logic pulser.
Verify that U2(3) is high and U2(5) is low. If not, pulse U19(9).

3)  Connect another clip lead from U3(5) to ground. Verify that U1(9) is low.
Move clip lead from U3(5) to U3(6) so that U3(6) is grounded. Verify that ‘ -

U1(9) is high. This loads data into U1 and U2 counters.

4)  Monitor U1(15) with logic probe and pulse TP4 test point with pulser 14
times. ON 14th clock, U1(15) should pulse high. )
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Model 5342A
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A17 LDIR GATE and LIF GATE troubleshooting.

a.  Setthe 5342A to 10 Hz—500 MHz range, sample rate full ccw, no input signal, and
100 Hz resolution. With an oscilloscope, monitor LDIR GATE at XA3(5) and TP6 on
A17 as shown below:

TP6 on A17

LDIR GATE | ——

XA3(5) —————

e

b.  As the resolution is changed, the width of the gate signal (TP6 high) should vary as

follows:
Resolution Width
1 MHz 1 s
100 kHz 10 ps
10 kHz 100 us
1 kHz Tms
100 Hz 10 ms
10 Hz 100 ms
1Hz 1 sec

¢. Change the range of the 5342A to the 500 MHz—18 GHz range and place the
counter in MAN mode and observe:

—>| |<— SAMPLE RATE

TP6 on A17

LIF GATE
XA3(16)

-pl ‘4— 10 ms
d.  As the resolution is change, the width of the gate signal should vary as follows:

Resolution Width

1 MHz 10 ps
100 kHz Four 10 us width pulses, 100 us between each
10 kHz  Four 100 us width pulses, 100 us between each
1 kHz Four 1 ms width pulses, 100 us between each
100 Hz Four 10 ms width pulses, 100 us between each
10 Hz Four 100 ms width pulses, 100 us between each
1 Hz 1 sec

For resolutions from 100 kHz to 10 Hz, each gate time consists of four gate signals
separated by 100 us dead time.
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Table 8-14. A17 Timing Generator Troubleshooting (Continued)

IF LDIR GATE or LIF GATE signals are not present, place A17 on an extender board and
monitor A17U16(1), the output of the A16 time base generator. Place the 5342Ain 10Hz—
500 MHz range, sample rate full ccw, and 1 kHz resolution and observe:

SAMPLE RATE

00000 S« SH————— 5 4 5§ 5 5 & GBER————

A17U16(1)

P

| e-sm

Only the first period of the U16(11) output is used to generate the LDIR GATE is used to
generate the LDIR GATE signal as shown below:

A17U16(1) §
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Table 8-15. A8, A9, A10 Main Loop Synthesizer Troubleshooting

To test if the A9 Main Loop Amplifier and A10 Divide-by-N are operating properly,
put the 5342A in AUTO and select the 500 MHz—18 GHz range. Disconnect any input
signal. In diagnostic mode zero (press SET, SET, 0), the counter should display SP,
indicating that it is sweeping the synthesizers. The MAIN CNTRL signal, measured at
XAB8(T), should look like:

‘>| 20 ms

11%
MAIN

CNTRL
XA8(1)

¥
N

0vdc

The sweep up time is approximately 90 ms while the sweep down time is 60 ms. If this
signal is present, then A9, A10, and part of A8 as well as the ROM program on A4, are
operating properly.

To test if the A8 Main VCO is operating properly, put the 5342A in MANUAL mode,
500 MHz—18 GHz range and set the MANUAL center frequency to the values in the
following table. Connect a coax cable, with BNC connector on one end and alligator
clips on the other, from XA5(10) to the 5342A direct count input (front panel BNC). XA5(10)
is the Main OSC signal and will be measured by the 5342A if the range switch is
changed to the 10 Hz—500 MHz range (impedance select should be in 5001). To change
MANUAL center frequency, place the range switch back in the 500 MHz—18 GHz
position and SET MAN. Verify that the counter measures the proper MAIN OSC fre-
quency for each of the MANUAL center frequencies selected.

MAN CENTER MAIN OSC
FREQ FREQ

500 MHz 300.0 MHz

550 MHz 312.5 MHz

600 MHz 337.5 MHz

650 MHz ' 350.0 MHz

Also test the output level of the A8 outputs. Using an RF Millivoltmeter with a high Z
probe, the following A8 output levels should be measured (£100 mV):

XA8(7) MAIN OSC 500 mV rms
XA8(3) MAIN VCO 250 mV rms
XA8(5) _ " DIV N . 250 mV rms

These levels are essentially independent of frequency.

If steps 1 and 2 pass the test, then the Main Loop Synthesizer is working properly. If
not, proceed to step 3.

A8 FREE RUN FREQUENCY CHECK. Connect XA5(10), the MAIN OSC signal, to the
direct count input (front panel BNC), of the 5342A. Use a coax cable, BNC on one end
and alligator clips on the other. With a jumper, short MAIN CNTRL, A9TP1, to ground.
The 5342A should read approximately 325 MHz (+2 MHz). If not, adjust A8R22. If no
signal is present, repair A8. (Test all of the A8 outputs for a signal.)

Service
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Table 8-15. A8, A9, A10 Main Loop Synthesizer Troubleshooting (Continued)

BLE 8-15
A9, A0

Troubleshooting A9 and A10.

Put A10 on an extender board and put an AP clip on A10U2. Connect scopes probes to
U2(5) which is MAIN A¢, and U2(10) which is MAIN A¢,. Ground TP1 on A9 with a
clip lead. This causes the A8 VCO to go to its free run frequency of 325 MHz. Put the
5342A in AUTO, 500 MHz—18 GHz range, and no input. This causes the 5342A to sweep
the synthesizers. Verify that the U2 phase detector outputs appear as follows:

MAIN A¢1

MAIN Ag2 B

If these signals are not present, then either the divide-by-N or the phase detector on

A10 is faulty. If this signal is present but there is no MAIN CNTRL sweep signal at XA8(1)
as in step 1, then A9 is faulty.

The following test determines if the divide-by-N is faulty:

With the Main Synthesizer loop working properly, the signal at A10TP1 is a 50 kHz
signal as shown: :

@,;»’ |* ,l ‘f.m,.s

A10TP1.

MIXED SCOPE DISPLAY
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Table 8-15. A8, A9, A10 Main Loop Synthesizer Troubleshooting (Continued)

Ground A9TP1 so that A8 will go to its free run frequency of 325 MHz. Put the 5342A in
@ MANUAL mode and set the following center frequencies. Monitor A10TP1 and check

the period of this signal. It should vary per the table below since the 325 MHz free run
frequency is divided by the programmed N.

(frequency A8 would go
to if A9TP1 not grounded)

&~ A
MAN CNTRL DESIRED VCO DIVISION A10TP1 PERIOD
FREQ FREQ . FACTOR N (if free run =325.0 MHz)
500 MHz 300.0 MHz - 6000 18.46 us
! 550 MHz 3125MHz 6250 19.23 us
600 MHz 337.5 MHz : 6750 20.77 ps
650 MHz 350.0 MHz 7000 21.54 ps
For example:

A10TP1 ]

~ -

If the MAN CNTRL FREQ is changed to 600 MHz, then the period of A10TP1 changes:

~21 us

e

If this doesn’t occur, then the divide-by-N circuitry on A10 is faulty.
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Table 8-16. A11, A12, A25, U1 IF Troubleshooting

LY

Set up signal generator at 50 MHz to deliver 0.6V p-p into 500 as measured on an oscillo-
scope with 100 MHz bandwidth. ;

INPUT TO 5342A

OSCILLOSCOPE
SET TO 5002

NOTE

In the following step, for instruments containing Option
002 or 003, inject the 50 MHz test signal at the U1 Sampler
Input. This requires removal of the semirigid coax cable
from U1 input..This action is necessary due to the filter in
U2 at the 500 MHz—18 GHz input.

Apply the 50 MHz signal generator output to the 500 MHz—18 GHz input of the 5342A.
Place the 5342A in AUTO and the range switch in the 500 MHz—18 GHz position.

The IF OUT on the rear panel of the 5342A should appear as follows:

AV
_ —]——ov
IF OUT (REAR PANEL)

OSCILLOSCOPE IN
500 POSITION

If this output is as shown above, go to step 3.

a.  If this output is not present, then either the U1 Sampler or the A25 Preamplifier
has failed. Check the A25 Preamplifier by checking the dc voltages on the active
components as given on the apron of the A25 schematic.
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Table 8-16. A11, A12, A25, U1 IF Troubleshooting (Continued)

/ b. The U1 Sampler may be checked for continuity (does not guarantee proper oper-
3 ation across the frequency range, however) in the following manner:

e

1)  Remove U1 sampler. (Refer to Table 8-18).

2)  Measure the following resistance values on an ohmmeter set to the 1 KQ
resistance range (1. mA constant current). Different values are obtained if
the current is different than 1 mA. '

e —[F OUTPUT

RF
INPUTI”“”” oyt r—

=+ 1F QUTPUT

LillldiLe

SAMPLER
DRIVER INPUT

TABLE 8-1
; . , A1, A12, A2
3 RF INPUT :

SAMPLER
DRIVER INPUT

® Measure from the RF Input to +IF OUT, both forward and reverse bias.
Ohmmeter should read =5700 forward bias, = for reverse bias.

¢ Measure from the RF Input to - IF'OUT, both forward and reverse
bias. Ohmmeter should read =570() forward bias, e for reverse bias.

® Measure from the RF Input to ground. Ohmmeter should read 50 +54}.

¥z _ ® Measure from sampler driver input to ground. Ohmmeter should

’ a read 50 5.
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Table 8-16. A11, A12, A25, U1 IF Troubleshooting (Continued)

3.

4.

5.

Check the IF signal at XA11(1) using a 10 M/10 pF oscilloscope probe. Signal should
appear as follows:

If this signal is not present, suspect A25.

Check the IF LIM signal at XA11(12) with 10 MQ/10 pF oscilloscope probe. Signal should
appear as shown;

_st
N

IF LIM ———— Ovdc

—b’ l‘- 01 us
If this signal is not present, suspect A11.

Check the IF COUNT signal at XA12(8) with 10 M{/10 pF scope probe. Signal should
appear as shown:

IFCOUnT IR . , ‘

] }4_.01 s

If this signal is not present, suspect amplifiers U2 and/or U4 on A12.

0V dc
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Table 8-16. A11, A12, A25, U1 If Troubleshooting (Continued)

TP5 48-102 MHz DETECTOR

Testing A12 IF Detectors

Put the A121F detector on an extender board. Monitor TP8 (48—102 MHz detector) and
TP9 (22—128 MHz detector) with a logic probe. Put the 5342A in AUTO and the 500 MHz—
18 GHz range. Apply a 20 MHz 0 dBm signal to the high frequency input. Note that both
TP8 and TP9 are low. Increase the input frequency to 22 MHz and notice that the logic
probe indicates a high at TP9 (near the limits of the detectors, the logic probe will
blink high). Increase the input frequency to 48 MHz and check that TP8 goes high. As
the frequency is increased to 102 MHz, both TP8 and TP9 should be high. As the fre-
quency is increased beyond 102 MHz, TP8 should go low and TP9 should remain high
until 128 MHz is reached, at which TP9 also goes low. If these test points are correct
the detectors operate properly. If the detectors do not operate, go to step 7.

If the detectors operate as above but f the counter is in AUTO with a 50 MHz signal applied
to its high frequency input and if, after placing the counter in diagnostic mode 0, the
counter displays SP or SP2 only, the most probable cause is that the U12 output gates
which drive the data bus are bad or else LPDRD is not being sent by the MPU. Use a
logic pulser to pulse LPDRD and check the bus driver outputs with a logic probe. Also
use a pulser to pulse LPDWRT to see if that sets the U7 latch to the low state (monitor
TP10).

Troubleshooting 48—102 MHz Detector on A12. With a dual trace oscilloscope, monitor
TP5 (46—102 MHz detector) and TP4 (transfer signal) on A12 under the following don-
ditions. Check that the correct display is obtained. (Put A12 on extender board
05342-60034).

a.  Apply a 45 MHz signal at 0.6V p-p to the 500 MHz—18 GHz input of the 5342A.

v
FOR 45 MHz INPUT

TP5 48-102 MHz DETECTOR - OV
TP4 TRANSFER

—— oV

e

b. Increase the frequency to 48 MHz. The following display should be observed:

TP4 TRANSFER

Service
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Table 8-16. A11, A12, A25, U1 IF Troubleshooting (Continued)

c. Increase the frequency from 48 to 102 MHz. Over the entire frequency range, the
transfer pulse (TP4) should occur inside the detector pulse (TP5). The transfer
pulse clocks the state of the detectors into U13 on A12.

d. Increase the frequency beyond 102 MHz to obtain the following display:

TP5 48-102 MHz DETECTOR |

TP4 TRANSFER PULSE

Transfer pulse occurs outside the detector pulse so that a low is transferred into
U13.

e. Similar waveforms occur for the 22—128 MHz detector with different frequency
limits.

f. Using the 5004A Signature Analyzer, troubleshoot the frequency detectors on A12.

Put A12 on an extender board and an AP clip on A12U15. Place the START probe and
STOP probe of the 5004A Signature Analyzer on U15(12) which is the Qp output. Place
the CLOCK probe of the 5004A on U15(8) which is the 1 MHz input to A12. Place the
GROUND probe on U15(7).

Place the CLOCK, START, and STOP switches on the 5004A to positive slope (buttons
out).

Connect the 10 MHz FREQ STD output on the rear panel of the 5342A to the high fre-
quency input of the 5342A.
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Table 8-16. A11, A12, A25, U1 IF Troubleshooting (Continued)

Place the data probe on +5V to see if characteristic 1's signature of UP73 is obtained.
If not, replace U15. CHECK the signature at U6(3) to see if the 10 MHz signal is entering
the digital filter properly. This signature should be 55H1. Check U6 signatures and work
back along the incorrect signature signal path.

Us(1) A1C9 Us(1) UP73 U8(1) 0000 U9(1) 0000
U6(2) 0U16 US5(2) 6097 U8(2) 0000 U9(2) 1F2C
U6(3) 55H1 US(3) NA U8(3) HPO1 U9(3) 0000
Us6(4) P258 U5(4) NA Us8(4) P258 U9(4) 6097
Us6(5) 1F2C US5(5) 9HPO U8(5) 0000 U9(5) 2F60
U6(6) 0000 US(6) 9HPO u8(6) UP73 u9(6) UP73
U6(7) 0000 US5(7) 0000 U8(7) 0000 U9(7) 0000
U6(8) 0000 U5(8) A1C9 Us(8) UP73* U9(8) 0000*
Us(9) UP73 US(9) 2F60 Us(9) UP73 U9(9) UP73
U6(10) 0000 US(10) NA U8(10) 0000 U9(10) UP73
e U6(11) 0000 U5(11) NA U8(11) 0000 U9(11) 0000
U6(12) UP73 U5(12) 1F2C U8(12) UP73 U9(12) 0000
B U6(13) 0000 U5(13) UP73* U8 (13) 0000 U9(13) UP73
1 US(14) UP73 U5(14) UP73 U8(14) UP73 U9(14) UP73
1B U10(1) UP73 U11(1) UP73 U7(1) 6097 U14(1) 0U16
IE U10(2) 0000 U11(2) 0000 U7(2) 2F60 U14(2) 55H1
| U10(3) NA U11(3) 0000 U7(3) HPO1 U14(3) 0000*
i} U10(4) NA UT1(4) UP73 U14(4) FH3F
’ . U10(5) 0000 U11(5) 0000 U14(5) 0000*
il = U10(6) 0000 U1(6) UP73 U14(6) UP73*
s U10(7) 0000 U11(7) 0000 U14(7) 0000
g , U10(8) 1F2C U11(8) ACA2 U14(8) UP73*
U10(9) 0000 U11(9) 55H1 U14(9) 0000*
i U10(10) NA U11(10) FH3F U14(10) FH3F
' U10(11) NA U11(11) 334U U14(11) NA
U10(12) 0000 U11(12) 0000* U14(12) ACA2

U10(13) UP73*
U10(14) UP73

U11(13) UP73*
U11(14) UP73

U14(13) 0U16
U14(14) UP73

*Probe blinks

TU g N ST
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Table 8-17. A4, A6, A7 Offset Loop Synthesizer Troubleshooting

A6, A7

To test if the Offset Loop Synthesizer is working, put the 5342A in AUTO, 500 MHz—18
GHz range, and no input signal. Monitor the OFFSET CNTRL signal at A6TP1 and the
MAIN CNTRL signal at A9TPT:

MAIN CNTRL
A9TP1

OFFSET CNTRL
A6TP1

o oo

Also measure the A4 output signal levels with an RF millvoltmeter with a high imped-
ance probe. XA4(10) should be around 600 mV rms and XA4(7) around 300 mV rms.
Both levels are 2100 mV and essentially independent of frequency.

To determine if A4 has failed, use a clip lead to ground A6TP1. This forces the A4 VCO
to its free run frequency of 325 MHz (+2 MHz). Connect XA4(10), the OFFSET OSC
signal, to the direct count input of the 5342A using a coax cable with BNC connector on
one end and alligator clips on the other. Adjust A4R1 for the proper frequency if neces-
sary. Check that the level is approximately 600 mV rms.

If A4 is good, then either A6 or A7 has failed. Pull the A6 OFFSET LOOP AMP from the
instrument, put A7 on an extender board and monitor A7U1(5) and A7U1(10), the phase
detector outputs, with an oscilloscope. Put the 5342A in AUTO, 500 MHz—18 GHz range,
and no signal input. Ground XA4(5), the OFFSET CNTRL signal, with a clip lead to cause A4
to go to 325 MHz. It may be necessry to push MAN, then AUTO, in order to get the charac-
teristic display of all zeros and start the instrument sweeping. The display should be

as follows:

A7U1(5)

A7U1(10) §

A9TP1

MAIN CNTRL ov
v
A7U1(10) B ov

.

If these signals are present, then A7 is OK.
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Table 8-17. A4, A6, A7 Offset Loop Syntheésizer Troubleshooting (Continued)

if these signals are not present, then the mixer portion of A7 should be checked. With
A6 out of the instrument, ground XA4(5) so thatthe A4 VCO goes to 325 MHz. Put the 5342A
in manual mode and program the MAN center frequency (to check that the VCO fre-
quency is that desired, put the 5342A in diagnostic mode 1 so that the main VCO fre-
quency is displayed). For example, program the MAN center frequency to 576 MHz: the
diagnostic mode 1 displays 325.5 MHz as the main VCO frequency. Monitor A7TP1, the
output of the mixer and check for the presence of the difference frequency between
the main VCO programmed frequency and the free run frequency of A4.

A7TP1

With A6 removed, HSRCH EN, XA7(2) should be TTL high.

To check A6, install A6 and remove A7 from the instrument. Remove the short to ground
on XA4(5). The search generator on A6 should begin searching and driving the OFFSET
CNTRL signal in a search ramp. LPOS SLOPE should go low to indicate when the fre-
quency of the VCO is being swept from higher to lower values.

A6TP1
OFFSET CNTRL

L POS SLOPE
XA6(8)

Service

Ad,
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Table 8-18. A26 Sampler Driver Troubleshooting

ABLE 8-18
A26

Remove the U1 Sampler and A26 Sampler Driver as follows:

a.  Remove bottom panel by loosening screw at rear, remove two front feet and slide panel
rearward.
b.  Locate assemblies at bottom front of instrument.

Pull off coax cables from A1J1, A1)3, A25)1 (IF OUT INT) and A25)2 (IF OUT EXT).
Disconnect rigid coax from U1 Sampler by loosening attaching nut.

Remove nut on front panel type N connector and remove rigid cable to allow access.

~ 0 o 0

Remove cable strap connector at A22 motherboard and move cable strap to one side
to allow access.

g. Remove 5 screws (four corner and one middle screw) attaching A25 Preamplifier mount-
ing bracket and withdraw bracket (and attached assemblies) from instrument.

h. Remove A26 from bracket by removing the two small attaching bolts and nuts. Separate
A26 from U1 by loosening the interconnecting hex connector from U1.

Set 5342A to CHECK mode and measure the sampler driver output with a power meter. The
output should be greater than +16 dBm (if the output of A5, which is driving A26, is at a level
of approximately +15 dBm).

If the A26 output level is good, then A26U1 and associated circuitry are probably functioning
properly. However, a good level does not indicate that the step recovery diode CR1 is working.
CR1 could be open. To check the diode with an ohmmeter, connect the positive lead of the
ohmmeter (such as the HP 3465A in OHMS function) to the center conductor of the A26
Sampler Driver output and the common leads to the A26 case. Place the ohmmeter in the 2K
range (1 mA current source) and measure a forward resistance of approximately 8060 ohms.
Measure a reverse resistance of infinity.

To replace CR1, simply unscrew the plastic holder and remove CR1 with tweezers. Reverse
the process for assembly.
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Table 8-19. A5 RF Multiplexer Troubleshooting

Set up the test equipment as shown:

| EXT IF OUT

HP 8620C HP 86222A HP 1417/8554B/8552A
SWEEPER

Set the 8620C to 1.2 GHz at approximately -20 dBm. Place the 5342A in AUTO, 500 MHz—18 GHz
range, and in diagnostic mode 2 (press SET, SET, 2) so that the counter continuously displays the A
counter contents as it remains in the harmonic determination routine. The trace on the spectrum
analyzer should show two IF’s, indicating that the A5 Multiplexer is switching between the main
synthesizer and the offset synthesizer.

The wideband filter on A9 is switched in as can be determined by the wider noise skirts about the
signal.

EXT IF OUT
—0 dBm

20 MHz/DIV
300 kHz BW

1.2 GHz @ -20 dBm input to CNTR

If the scale is expanded to 1 MHz/div., it is seen that the separation between the IF’s is 2 MHz
(=4 x 500 kHz) where 4 is the N number. Go to diagnostic mode 1 to verify N=4.

EXT tF OUT
, — 0 dBm

1 MHz/DIV
100 kHz BW

Service

TABLE 8-19
A5
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ABLE 8-19

8-126

Table 8-19. A5 RF Multiplexer Troubleshooting (Continued)

Put counter in diagnostic mode 4 which continuously measures the IF. The narrow band filter on
A9 is switched in and noise skirt about IF reduced:

EXT IF OUT
: —0 dBm

20 MHz/div.
300 KHz BW

1.2 GHz @ -20 dBm input
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting

Model 5342A
Service

GENERAL. The steps in this table troubleshoot the amplitude option in three basic tests:

1. The analog laop is checked for proper operation by checking the input voltage to the
analog-to-digital converter;

2. The inputs and outputs of the analog-to-digital converter are checked;
3. The digital control is checked using signature analysis.

1.  ANALOG LOOP CHECK
a. Set up test equipment as follows:

€cCe®®

HP 8601A
GENERATOR/SWEEPER

b. Place the A16 assembly on extender boards. Monitor the Vin Test point (same as
A16U8(5). The following waveforms should be observed:

A16 V, TEST POINT
50 MHz, -10 dBm INPUT

TABLE 8-20
OPTION 002
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002

Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

C.

If the input level is increased to 0 dBm, the gain of A16U12 is decreased which
decreases the level of Vin as follows:

‘ j— 0.2 VOLT

ov

A16 V, TEST POINT
50 MHz, 0 dBm INPUT B

—>| |<—1o MSEC

If the above waveforms are present, it indicates that the analog loop, consisting of
A27 Low Frequency Amplitude module and the analog portion of A16 circuits are
functioning properly. To test U2 High Frequency Amplitude module portion of
the high frequency loop, apply a 500 MHz signal at -10 dBm to the high frequency
input of the counter (5342A set up for 500 MHz-18 GHz range) and monitor the
Vin test point. Similar waveforms should be observed.

If these waveforms are present, go to step 2, Analog-to-Digital Converter Check.
The following steps troubleshoot the analog loop:

(1) Apply a 50 MHz, -10 dBm signal to the low frequency input. Select AMPL
and place the 5342A in diagnostic mode 6 (SET, SET 6). With a DVM, measure
the DETECTED RF (LF) input to A16 at A16U18(2).

W
(e -3
(3]

uis
(BACKSIDE OF BOARD)

This voltage should be approximately -0.04 Voits. Increase the input level
+10 dBm and measure A16U18(2). This voltage should be approximately
-0.70 Volts. If not, check U17(15) for these voltages. If still not present, suspect
bad cable or failed A27 Low Frequency Amplitude module.

(2) Apply a 2 GHz, -10 dBm signal to the high frequency input. With the counter
in AMPL mode and diagnostic mode 6, measure the DETECTED RF (HF)
input to A16 at A16U18(2). This voltage will be approximately -0.03 to
-0.04 volts. Increase the input level to +10 dBm and observe a level in the
range of approximately -0.6 to -0.7 volts.
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

Model 5342A
Service

3)

If the U2 High Frequency Module or the A27 Low Frequency module is
suspected, perform the following dc checks using a DVM such as the 3465A.
Place the DVM in OHMS function and 2KQ2 range (if using a different DVM,
select that range which provides a 1 mA constant current). Connect the
positive lead of the DVM to the point indicated by a (+) and the common
lead to the point indicated by a (-)..

U2 High Frequency Module Checks

SIGNAL NAME + — OHMMETER
' XA1683 GROUND 9500
GROUND XA16B3 ©
XA16B84 GROUND 9500
GROUND XA1684 ©
DETECTED 100 kHz (HF) A16)4* GROUND 20002
GROUND A16)4 1.4K0)
DETECTED RF (HF) A16)5* GROUND 2000
GROUND A16)5 1.4KQ
A27 Low Frequency Module Checks
SIGNAL NAME + - OHMMETER
XA16B4 GROUND 1.2KQ
GROUND XA16B4 70002
DETECTED 100 kHz (LF)  A16§3* GROUND 2000
GROUND A16)3 1.4KQ
DETECTED RF (LF) A16)6* GROUND 2000
GROUND A16}6 1.4K0

Note: *touch center conductor of connector to DVM.

A16 100 kHz TEST POINT
50 MHz, -10 dBm INPUT

If the U2 High Frequency Module on the A27 Low Frequency Module is sus-
pected, perform the following dc checks using a DVM such as the 3465A. Place
the DVM in OHMS function and 2KQ) range (if using a different DVM, select
that range which provides a 1 mA constant current). Connect the positive lead
of the DVM to the point indicated by a (+) and the common lead to the point
indicated by a (—).

Return the counter to normal operating mode by pressing RESET. Apply a
50 MHz, -10 dBm signal to the low frequency input. With the counter in AMPL
mode, 1 MHz resolution, sample rate full CCW, 5002 and 10Hz-500 MHz range,
observe the following waveforms at the 100 kHz test point (second TP from
right edge of A16 board):

7, |«—0.05VvOLTS

—_—0oV

—>| l<-— 10 msec
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

Increase the input level to 0 dBm:

[+ o02voLts

A16 100 kHz TEST POINT ov

50 MHz, 0 dBm

s aoh iRt PP e

—PI L— 10 msec

(5) With the 5342A set-up as in step (3), place the 5342A in diagnostic mode 6 and
for a 0 dBm input observe a CW 100 kHz signal at the 100 kHz TP:

[+ 01 vor

A16 100 kHz TEST POINT
ov

50 MHz, 0 dBm
SET SET 6

>} a5 e

(6) To check the switching signals which are sent to the input multiplexers U2
and A27, apply a 50 MHz, -10 dBm signal to the low frequency input of the
5342A. Place the 5342A in 502, 10 Hz-500 MHz range, 1 MHz resolution, sample
rate full CCW and AMPL mode. Monitor the AMPL SEL signal at XA16B(4)
with an oscilloscope:
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

Model 5342A
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XA168(4)
AMPL SEL

50 MHz,
-10 dBm
INPUT

—>| l4-—10 msec

(7) If this signal (shown above) is not present, go to diagnostic mode 6 and
measure the following dc levels for AMPL on and AMPL off:

A16 DC Levels, 50 MHz, -10 dBm Input

Front Panel U5(10) Qs Q7 Q5
Mode Collector Emitter | Collector Emitter
AMPL ON +0.2v +14.6V +0.02V -13.9v -13.1v
AMPL OFF +3.9 +14.5V +3.3 +15.1 +14.5V
8 — )
E—O
c O
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

(8)

9

Apply a -10 dBm, 500 MHz signal to the 500 MHz-18 GHz input and press RESET.
Set the 5342A to 1 MHz resolution, AMPL on, and the 500 MHz-18 GHz range.

Check the AMPL ON signal at XA16B{4) and the FREQ ON signal at XA16B(3) with
an oscilloscope:

AMP

XA16B(3) &

FREQ

XA168(4) L

S

If the waveforms (shown above) are not present, go to diagnostic mode 6 and
check the voltages in the following table:

A16 DC LEVELS, 500 MHz, -10 dBm INPUT

Mode  U5(10) U5(11) %ﬁ Q9 Q6 Q Qi Q2
Emitter
AMPL +0.2 +34 -13.1 +4.97C +0.07C +4.99C +0.05C +0.05C
ON +4.28 +.7B  +0.07B +5.0B +5.08
AMPL +3.9 +0.2 +145 +0.01C +4.8C +0.07C +5.0C +5.0B
OFF +4988 +0.168 +0.7B +4.4B +4.38B
Note: C = Collector, B = Base
NOTE

For amplitudes greater than approximately +5 dBm at the high fre-
quency input, the ATT signal at XA16B(3) changes from +7(+1) volts
(low levels) to 0(x1) volts (high levels). To verify proper operation,
apply a 500 MHz, -10 dBm signal to the 5342A high frequency input.
Select AUTO and AMPL off. Increase the input level while monitoring
XA16B(3) on the ATT test point with a DVM. Decrease input level until
ATT goes to +7(+) volts again. The input signal level where this occurs
should be around 1-2 dB less than the level which originally caused
ATT to go low.
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

Ty
H" 2. ANALOG—TO-D!GITAI. CONVERTER CHECK
a.  Using DVM, measure the following voltage points:
(1) Check the 10 volt reference at the +10V TP (or A16U8(3) for 10.00 volts.
(2) Check the 6.6V TP (or A16U8(7) ) for 6.64V DC.
{3) Check the 3.2V TP (or A16U8(8}) for 3.20v DC.

b.  Apply a 50 MHz, -10 dBm signal to the 5342A low frequency input. Set the 5342A
to 50}, 10 Hz-500 MHz range, 1 MHz resolution, sample rate full CCW, and AMPL
mode. Monitor U5(6) and the start conversion signal at U5(3) with an oscilloscope:

Us(6)
[us(7) 1S : ———-b5V
COMPLEMENT ™9 ov
OF U5(6
(6] —_——av
. Us(3)
: START —w
CONVERSION .
’ —>| L— 10 msec

CAUTION

U8 is a large-scale MOS integrated circuit. Its inputs are susceptible to
damage by high voltage and static charges. Particular care should
be exercised when servicing this circuit or handling it under condi-
tions where static charges can build up.

c.  With the counter set up as in step b, monitor the conversion complete signal at
U6(10) and U8(6). Since U6(10) also receives data, the signal at U6(10) may vary as
shown in the following two scope photos. In the first photo, the data is high after
the conversion complete goes low (true). In the second photo, the data is low
after the conversion complete goes low. :

u6(10)

u8(6)
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Table 8-20. Option 002 Amplitude Measurements: Troubleshooting (Continued)

U6(10)
ov

U8({6)
e
ov

—>l ‘4—10 ms

DIGITAL CHECK

a.  Place the A16 assembly on a 10- and an 18-pin extender board (05342-60030 and
05324-60033). Set switches S1 and S2 on the A14 Microprocessor assembly to the
Count Mode as shown below.

Normal Mode

A B C D E F G H A B Cc D
bl | =) R
Count Mode (for use with 5004A Signature Analyzer)

o o e

b. Connect 5004A Signature Analyzer START and STOP probes to A16U1(4), the
CLOCK probe to VMA 02 test pin on the A14 assembly and the GND probeto | test
pin on the A14 assembly. Set the 5004A front panel switches as follows:

START 7\_
stor  _[~
crock
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

i @ Signatures on PROM U4 should be as follows:
'k Signal Name Location Signature
LAG U4(8) A872
LA1 U4(7) 2068
LA2 U4(6) 335H
LA3 U4(5) OF51
LA4 U4(4) c177
LAS U4(3) U929
LA6 U4(2) 3032
LA7 U4(1) HU4U
LA8 U4(23) 9CC8
LA9 U4(22) SF08
LA10 U4(19) usip
LAT1 U4(20) 0000
U4(9) 1U2F
U4(10) 7471
U4(1) H412
U4(13) 59U1
U4(14) 512P
U4(15) 60HA
U4(16) 7463
U4(17) 85C8
¢.  Connect the 5004A Signature Analyzer START and STOP probes to A16U9(8) (test
pin labeled $3) on A16 assembly, the CLOCK probe to VMA 02 test pin on the A14
assembly and the GND probe to | test pin on the A14 assembly. Set the 5004A front
panel switches as follows:
START  "\_
stor [
crock [
d. Remove PROM A16U3 from its socket. Signatures on A16U6 and U7 should be
as follows:
Signal Name Location Signature
H READ ADC u6(1) 0000
L READ U6(15) 0000
Us(2) 733U
DB4/D812 U6(3) 0000
U6(5) U110
DBS5 U6(6) 0000
U6(11) HHHS8
DB7/BUSY U6(10) 0000
U6(14) 8UUH
DB6/OVERRANGE U6(13) 0000
H READ ADC v7(1) 0000
L READ U7(15) 0000
u7(2) UFUS
DB@/DB8 u7(3) 0000
U7(5) P9A7
DB1/DB9 U7(6} 0000
u7(11) 2045
DB3/DB11 ’ U7(10) 0000
U7(14) 6C72
DB2/DB10 U7(13) 0000
LD@ U7(4) 9FFU
LD1 U7(7) 899H
LD2 Uz(12) 0C48
5 LD3 U7(9) 407V
)@) LD4 U6(4) 1305
| LD5 U6(7) 912A
B LDé6 U6(12) PUF7
LD7 U6(9) CHP2
i 8-135
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Table 8-20. Option 002 Amplitude Measurements Troubleshooting (Continued)

e.  Connect the 5004A Signature Analyzer START and STOP probes to A16US(1), the
CLOCK probe to VMA 82 test pin on the A14 assembly and the GND probe to v 5
test pin on the A14 assembly. Set the 5004A front panel switches as follows:

START [~
stor [
clock [
f. Observe the following signatures:

+5V 0003 (Characteristic High Signature)

Pin Signature Pin Signature
U1 854F U9(1) 0002
(2) 854U (2) 9UP2
(3) 6U2C (3) 0003
(4) 6U28 (4) 0003
(5 0003
(6) 0003
U2(1) 6114 (8) 854F
(2) 486C (9) —
(3) 4FC9 (10) —
(4) CIu (1 6114
(5) 3F53 (12 0003
(6) 854U
(8) 3F50 .
(9) 0003
(10) 0000 ﬁ
(1) 3F50
(12) 0000
(13) 3F53
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Table 8-21. Option 011 HP-IB Troubleshooting

@) 1. Acceptor Handshake Troubleshooting
a. Setup: HP-1B CABLE

59401A
® o0 Bo 2000 BUS SYSTEM
sob 00000 000 )] ANALYZER

- 1}

5342A

Set 5342A rear panel address

switch to: :
59401A settings:
TALK — MEMORY . . . . OFF
ONLY — COMP . . . . . OFF
TALK Mode
As — (13 HALT
ATN = 1, SRQ = 0, EOl = 0
REN true (REN light on)
DIO switches to 5342A listen address:
Al ——o 1, 87 654321
vt o 00100001

b. Remove the A14 Microprocessor assembly from the 5342A. Perform the actions listed in
Table 8-21A to verify the acceptor handshake. Use a 546A Logic Pulser to apply a clock pulse toa
particular circuit node. Use a 545A Logic Probe to check the state of circuit nodes.

£
0)
$ Table 8-21A. Acceptor Handshake (HP-IB)

59401A*
DAV | NRFD| NDAC

STEP ACTION

Light | tight | tight |Us(13) | us | usaoy | ue | va) | usy |usee|  COMMENTS
9 |Apply power OFF ON ON tow | High | Low Low | High | Low | High |Since the 5342A’s
to 5342A listen address is on

the data lines,

U33(14) should be
high. If not, check
inputs. U33(4,5,6,7,
9,10,11,12) should TABLE 8-21
all be TTL high. OPTION 011
U33(3,13) should
be TTL low.

1 |Clock U3(11) OFF OFF ON Low Low High Low Low Low Low {U20(10) and U29(6)
once should go high.
U23(2) should go
high. U1(8) should
go high. Interrupt
flag U10(5) should
go high

2 |Press EXECUTE ON OFF ON High Low | High Low Low Low Low
on 59401A

3 |Clock U3(11) ON OFF ON High | High | low | High | Llow Low Low
once

4 |Clock U3(11) ON ON ON tow | High | Low | High | High | Low | High
once

5 [Clock U3(11) OFF ON OFF Low Low Low tow { High | High | High

6 |Go to Step 1and
Handshake
sequence
{Repeats

NOTES:
*DAV “ON” means that LDAV at A15U31(6) is TTL Low.
NRFD “ON’ means that HRFD at A15U22(14) is TTL Low.
NDAC “ON’" means that HDAC at A15U25(14) is TTL Low.
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

2. Source Handshake Troubleshooting

a. Setup:
HP-IB CABLE
BL0 5B BDOO O
020 0O BBD DO O
[ ]
59401A
BUS SYSTEM
ANALYZER
Set rear panel address
switch to Talk only:
TAL|\<( I T | 59401A settings:
ONL REN true (REN light ON)
A5 ———{"1 HALT
) LISTEN mode
]
Al ——0 ] °
10

b. Remove the A14 Microprocessor assembly. Perform the actions listed in Table 8-21B to verify the
source handshake. Use a 546A Logic Pulser to clock circuit nodes and a 545A Logic Probe to
check the state of circuit nodes. :

Table 8-21B. Source Handshake (HP-1B)

59401A

STEP ACTION 3:;; Ts'f;f.? hili)gﬁf us() | vae) | u2) | u(13) | vae) | Use3) | LaEs) | Use()
8 |Apply power to 5342A OFF OFF ON High | High | Low Low | High | Low Low | High
1 |Clock U9(11) once OFF OFF ON High | Low | High | Low | High | Low Low | High
2 |Clock U4(11) once OFF OFF ON High | tow | High | High | Low Low Low | High
3 |Clock U4(11) once ON | OFF ON | High | Low Low { High | Low Low | High | Low
4 |Press EXECUTE on 59401A ON ON OFF High | Low Low Low Low Low High Low
5 |Clock U4(11) once OFF OFF ON Low High Low Low High Low High 1 High
6 [Clock U4(11) once OFF OFF ON High | High Low Low High Low Low High
7 |Go to Step 1 and the Hand-

shake Sequence Repeats
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

@) 3. U23, U26 ROM Troubleshooting
| a. Setup:

HP-1B CABLE

2O BB BDBDO

290 25 0050 20D
( ]

59401A
‘ . BUS SYSTEM
i Set rear panel address ANALYZER
i switch to:
[ gﬁtlé 1 59401A settings:
,1 —o MEMORY . . . . OFF
! A5 —{ 0 comp . . . . . QFF
| TALK Mode
i —D HALT
i —1o SRQ=0,E0l =0
' Al——{ o REN True

1 0

I b. Remove the A14 Microprocessor assembly from the 5342A. Place A15 HP-IB assembly on an
! extender. Place an AP clip on U1and ground U1(8). Set ATN and the DIO switches on the 59401A
% as listed in Table 8-21C and check with a 545A Logic Probe for the correct outputs.

Table 8-21C. U23, U26 ROM Table (HP-1B)

*+59401A SETTINGS
COMMIENTS DIO LINES —]. *U23 PINS *U26 PINS
y ATN 8 7 6 543211 234567{(12345¢679
Listen Address 1 0010000010111 11(10100000
’ Talk Address 0100000001111 11/10100000
Data (M) 0o 010011011111 00110100000
Go to Local 1 0000000111001 01|170111010
Serial Poll Enable 1 0001100011011 11111T00000
Serial Poll Disable 1 6001100111011 11/1100060000
Group Execute Trigger 1 0006001000j1100101101T10010
Local Lock-Out 1 0001000111001 0147011T1T110
Device Clear 1 ooo010100f{1t100101/70101110
Selected Device Clear 1 00000100{11T0010141010101°0
Unlisten 1 0011111110111 11006100000
i Untalk 17 0101111101111 1100617100000
k(@ NOTES: .
i *Ground U1(8) to enable ROM U23

*1 = TTL High for U23, U26
*+(1 = TTL Low for 59401A outputs, e.g., if DIO7 set to 1, then LDIO7 at A15U31(10) is TTL Low)
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Table 8-21. Option 011 HP-IB Troubleshooting (Continued)

4. Troubleshooting Registers U27, U24, U21, U16, U18, U30, U15

a.

Setup:
HP-IB CABLE

55D D BB OO

BHH 0L OLHODBODO
[ 3

59401A
BUS SYSTEM
ANALYZER

Remove A14 Microprocessor assembly from the 5342A and place the A15 HP-IB assembly on
extender boards.

Place an AP clip on U11 and connect a clip lead from U11(12) te-ground. This enables the U27
Data In register.

U27 CHECK:

Set the 59401A to TALK, HALT, and the 8 DIO switches to 8 (all switches down). Check the inputs
to U27(3,4,7,8,13,14,17,18) for all TTL high. If these inputs are not all TTL high, troubleshoot the
input data buffers U22, U25, U31. With the 546A Logic Pulser, pulse U27(11). Check the outputs
of U27(2,5,6,9, 12,15, 16, 19) for all TTL high. Change the DIO switches of the 59401A to all 1 (al!
switches up). Pulse U27(11) once. Check the U27 outputs for all TTL low.

U21 CHECK:

If U27 is working, it is possible to control the state of the microprocessor data bus and thereby
check out U21, U24, and U16. To check out U21, ground U12(5) with another clip lead (U12(12) is
stil grounded). This enables U21. With the 59401A DIO switches all set to 1 (all switches up),
clock U27(11) with the Logic Pulser. Now clock U21(11). Check the outputs of U21(2,5, 6,9, 12,
15, 16,19) for all TTL low. Now change all the 59401A DIO switches to 8 (all switches down). Clock
U27(11) with the Logic Pulser. Verify that the U21 outputs are still TTL low. Now clock U21(11).
Verify that the U21 outputs are all high.

U24 CHECK:

Change the clip lead on U12 from pin 5 to pin 13 so that U12(13) is grounded. Check that U21(1) is
TTL high. If U21(1) remains low after the clip lead is removed, the serial poll FF U29 must be set
high. To do this, ground U29(14) and clock U29(12). Verify that U29(10) is TTL high. U12(13)
grounded enables U24. U27 should still be enabled by the ground on U11(12). With the 59401A

DIO switches all set to @ (switches down), clock U27(11) and clock U24(11). Verify that the out-
puts of U24(2, 5, 6, 9, 12, 15, 16, 19) are all TTL high. Change the 59401A DIO switches to 1 (all
switches up). Clock U27(11) with the Logic Pulser. Verify that all the U24 outputs are still TTL
high. Now clock U24(11) and verify that the U24 outputs are all TTL low. o

U16 CHECK:

Remove the clip lead from U12(13). U27 should still be enabled by the ground on U11(12). With
the DIO switches of the 59401A all set to 1 (all switches up), clock U27(11) with the 546A Logic
Puiser. Next clock U16(9) and verify that the outputs of U16(2, 5, 7, 10, 12, 15) are all TTL low.
Change the DIO switches on the 59401A to @ (all switches down) and clock U27(11). Verify that
U16 outputs remain TTL low. Now clock U16(9) and verify that the U16 outputs are all TTL high.

¢
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Table 8-21. Option.011 HP-IB Troubleshooting (Continued)

h. U18 CHECK:

Change the clip lead on U11 from pin 12 to pin 13 so that U11(13) is now grounded. This action
will disable the U27 Data In register and will enable the U18 Interrupt Out register. Clock each
of the inputs to U18(2, 4, 6, 10, 12) with a 546A Logic Pulser, and simultaneously check the corre-
sponding output, U18(3, 5,7, 9, 11) with the 545A Logic Probe. Remove the ground from U11(13)
and verify that clocking an input has no effect upon an output (all the outputs should be in the
high Z state).

i. U30 CHECK:

Change the ground to U11(15) with the clip lead. This enables the State In register U30. Clock
each of the inputs to U30(2, 6,10, 12, 14) and simultaneously check the corresponding outputs of
U30(3, 7, 9, 11, 13). Remove the ground from U11(15) and verify that.clocking an input has no
effect upon an output.

j.  U15 CHECK:

Change the ground to U11(14) which enables the Command In register U15. Set the DIO
switches and ATN to the following:

AIN g g 2 (5) g 3 (2) ; (5342A rear panel HP-1B address switches set to @0001)

This should cause the U26 ROM outputs to present a TTL low to U15(12, 13, 14). Verify this with a
logic probe. U15(11) will be TTL high since the A15 assembly powers up with the U20 Listen FF
reset.

Clock U15(7) with the Logic Pulser and verify that U15(3, 4, 5) are TTL low and U15(6) is TTL high.
Set the DIO switches to the following:

ATN 8 7 6 5 4 3 21
1.00100001

Clock U20(12) to set the U20 Listen FF. This causes U15(11) to go TTL low.
Now set the DIO switches to the following:

ATN 8 7 6 5 4 3 21
1 00010001

This causes the U26 ROM outputs to present a TTL high to U15(12, 13, 14). Verify this with the
logic probe. U15(11) should be TTL low. Clock U15(7) and verify that U15(3, 4, 5) are TTL high and
U15(6) is TTL low.

Service
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Part of Figure 8-19. 5342A front (A1 Display) View
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Figure 8-20. 5342A Rear View
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Figure 8-21. 5342A Top View (Assembly Locations and Adjustments)
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W5

HP-1B

(OPTION 011)
A22W4

(TOJ1 FOR USE

WITH COMPANION
INSTRUMENTS)

J2
HP-1B
(OPTION 011)

CABLE
(OPTION 002)

A27
LF AMPLIFIER
(OPTION 002)

U2
HF AMPLIFIER
(OPTION 002 OR 003)

e

W2
(TO A2)1)

DAC OUT
CONNECTOR
(OPTION 004)

A22
MOTHERBOARD

XAIl6 CONNECTOR
FOR A16

(OPTION 002

OR 003)

R}

Figure 8-22. 5342A Bottom View, Options Installed
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Figure 8-23
5342A DETAILED BLOCK DIAGRAM
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Figure 8-23. 5342A Detailed Block Diagram
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Part of Figure 8-24. A1 Display Assembly and A2 Display Drive Assembly
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figure 8-24
A1 DISPLAY ASSEMBLY AND A2 DISPLAY DRIVE ASSEMBLY

{See Page 8-149)
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Figure 8-24. A1 Display Assembly and A2 Assembly Driver Assembly
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Figure 8-25
OPTION 004 DISPLAY DRIVER ADDITIONS ON A2 ASSEMBLY

(See Page 8-151)



Model 5342A
Service

+18V
24 |
REF OUT Az 33 |
270K 270K a2s
GAIN ADy | B — AN AN ?MK
22 *l-cta R34
, s 01y 3900 -1sv
2 COMMON ¢
3
SUMMING |20 OFFSET
a7y JUNCTION
5 20v 19
6 RANGE
7
18
8 u23 =NC
DIGITAL/ANALOG
9 CONVERTER 17
ALY
10
1
16
REF IN
12| <
15
Vout
a5 18
LoGgic |13
SUPPLY CHASSIS
c12
45V J;’I
FROMn 16
— J1(12, 13} c1s l
1w 1
{ YK
| N
i c14
l W
H qf
|

@ 16D

N
W Yeer
=15V +15V

FROM A22
MOTHERBOARD

Figure 8-25. Option 004 Display Driver Additions on A2 Assembly
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Figure 8-26
A3 DIRECT COUNT AMPLIFIER ASSEMBLY

(See Page 8-153)
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Part of Figure 8-27. A4 Offset VCO Assembly




Figure 8-27
A4 OFFSET VCO ASSEMBLY

{See Page 8-155)
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Part of Figure 8-28. A5 RF Multiplexer Assembly




Figure 8-28
A5 RF MULTIPLEXER ASSEMBLY

(See Page 8-157)
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Part of Figure 8-29. A6 Offset Loop Amp/Search Generator Assembly
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Figure 8-29
A6 OFFSET LOOP AMP/SEARCH GENERATOR ASSEMBLY

(See Page 8-159)
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Figure 8-29. A6 Offset Loop Amp/Search Generator Assembly
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Part of Figure 8-30. A7 Mixer/Search Control Assembly
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Figure 8-30
A7 MIXER/SEARCH CONTROL ASSEMBLY

{See Page 8-161)
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Figure 8-30. A7 Mixer/Search Control Assembly

8-161



w|

ul|

W

A7 MIXER/SEARCH CONTROL ASSEMBLY _(05342-60007) SERIES 1720

Lo
22UH
Y'Y Y Y
_]_ c26 _I_ cio ‘
1 $ .001 L9 3 Q; .0l R4
\ .1UH $ 2000 2 2000
: a
gRio Rl14
y 130 5100
(e
R18 c27 RI3
| Q2
| 51 IO(})\;’: 100 1es
! T .01
a6 al )
R2}
- 100 RS
2 3600
P/0 Q3
P! maIn veo L3 poe
< 47K 1
- ci < 1UH b R4
1 s0a STRIPLINE
& .01 5100
1 246 Il L e
[ w
l _J Lri 22p
‘)
\ ca 13300
; .0l
] —1
|
f L
| 22UH
1 % .00|
! c28 L7 ~15v
1 .001 22UH
y ! F
y ! L6
| - 1UH
1 cI7 L
| .001 3
| ) AN R7 c20
59 100PF N\
! . i€
el —_—— 8l sy
ht [ Us |
1
1 | |
I | |
, |_OFFSET VCO 1y v |
hY I 1
i 500 STRIPLINE | I ., |
AY
| v
| J I 2,4.6
I | 3 T—‘)7
! L
[ —_————
1 $RI2
Ls 3
| 220H 200
' 1
1 c2
! : L4 .ocln
| 22UH $
<
|_I. ciz l co Ler ce
{ T -001 4T 6.8UF 4T 6.8UF .001
1 L2
1 22UH
ra Y
N
Lo Lo c3 X cs
001 YL 2.2 v 2.2uF @ .01




A7 MIXER/SEARCH CONTROL ASSEMBLY _(05342-60007) SERIES 1720

L0
22UH
—r Yy
_L c26 g
i % .00 Lo
, . IUH
RIS
2130
c2u L
.00! 3 Tgo RI8 c27
! — i 5) {0OPF
! & A —
sl _rl__Ss1 _ Qs
‘_ U4 | R21
i - 100
P/0 | |
FROM . Pl MaIN vCO [ e |
XA8(3) N | 1
— | s0n STRIPLINE [
12 &— | .0l
Ps %71 '2.4,6 I it
1! | g ! Q7
‘ ]
1 L— ————— -j —_——_—— Cc2
3 01
1 lr22 :
1 Ll 2 ‘——
p ! 22UH jes
l —Y Y'Y
! A c2s
1 % .001
! c28 L7
| .O(I)I 22UH
! T
g ! Le
I . JUH
I ci7
! - 2RI0 lns
i L 13 3130 R7 €29
] 51 100PF
1 A AL
LA
' __ s 1l s}
vl r us |
|
| | I
I I |
FROM_ o o1 OFFSET VCO T 7 |
XA4(T) N !
3 ! 500 STRIPLINE | |
]
| v | e
| f $ | I
! L _
| —_————
1 SRi2
' B, i
1
i La T oo
— 2204 %= % :
-5.2v 5,5 " — Y Y ——o
1J_cn2 lcs \[,c‘( l ce
| T -001 «T 6.8UF 4T 6.8UF .001
i L2
_h 22UH
-5y 3.3 & —YY Y
Lo Les L3 Ay
% .001 ’{5 2.20F  *L z2.2uF % .01




REFERENCE
DESIGNATIONS

A7

C1-C28
CR1, CR2
L1-L11
Q1-Q6
R1-R22
TP1
U1-U14

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0518 Same
Q1, Q6 1854-0345 2N5179
Q2, Q3 1854-0092 Same
Q4, Q5 1854-0071 Same




Model 5342A
Service

0

COMPONENT SIDE
SOLDER SIDE

Part of Figure 8-31. A8 Main VCO Assembly
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Figure 8-31
A8 MAIN VCO ASSEMBLY

{See Page 8-163)



Model 5342A
Service
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Figure 8-31. A8 Main VCO Assembly
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FROM XA9(6)

A8 MAIN VCO ASSEMBLY_ (05342-60008) SERIES 1720
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REFERENCE
DESIGNATIONS

A8

C1-C29
CR1-CR3
£1

L1-L2
Q1, Q2
R1-R23
U1

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 0122-0065 Same
CR3 1902-3171 F27264
Q1 1854-0071 Same
Q2 1854-0071 Same
Ut 1826-0372 Same




Model 5342A

Service

COMPONENT SIDE
SOLDER SIDE
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Part of Figure 8-32. A9 Main Loop Amplifier Assembly




Figure 8-32
A9 MAIN LOOP AMPLIFIER ASSEMBLY

(See Page 8-165)




Model 5342A
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Figure 8-32. A9 Main Loop Amplifier Assembly
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A9 MAINLOOP AMPLIFIER ASSEMBLY _ (05342-60009) SERIES [720
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REFERENCE
DESIGNATIONS

A9

C1-C19
CR1-CR4
L1-13
Q1-Q4
R1-R19
TP1
u1-u3

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER

CR1, CR4 1902-0049 FZ7240

CR2, CR3 1901-0040 Same

Q1-Q3 1853-0020 Same

Q4 1854-0071 Same

U1 1820-1112 SN74LS74N

u2 1820-0493 LM307N

U3 1820-1325 CD4066AF




Model 5342A
Service
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411 I A
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COMPONENT SIDE —»1 22
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P1

Part of Figure 8-33. A10 Divide-by-N Assembly
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Figure 8-33
A10 DIVIDE-BY-N ASSEMBLY

(See Page 8-167)



Model 5342A
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Figure 8-33. A10 Divide-by-N Assembly
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REFERENCE
DESIGNATIONS

A10

C1-C21
L1-L4
R1-R11
TP1
u1-u17

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
U1 1820-1251 SN74LS196N
u2 1820-0630 MC4044P

U3 1820-0069 7420PC
U4 1820-1112 SN74LS74N
uUs 1820-1225 MC10231P
U6 1820-0736 . Same
u7 1820-0693 74S74PC

U8, U9, U13, U14 1820-1429 AM74LS160N

U10, U15, U17 1820-1196 AM74LS174N

Ui1, U1 1820-1195 AM74LS175N
u12 1820-1888 MC12013L
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Part of Figure 8-34. A11 IF Limiter Assembly
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Figure 8-34
A11 IF LIMITER ASSEMBLY

(See Page 8-169)
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REFERENCE
DESIGNATIONS

A1

C1-C7
CR1, CR2
L1-L3
R1-R14

TP1-TP4
. U1, U2

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0535 Same
U1 1826-0065 5000-9043
U2 1826-0372 Same




Model 5342A
Service
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COMPONENT SIDE —» 1

T

~

SOLDER SIDE
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Part of Figure 8-35. A12 IF Detector Assembly




Figure 8-35
A12 IF DETECTOR ASSEMBLY

(See Page 8-171)



Model 5342A
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Figure 8-35. A12 IF Detector Assembly
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Al2 IF DETECTOR ASSEMBLY_ (05342-60012) SERIES 1720 ~ - . B
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REFERENCE
DESIGNATIONS

At2

C1-C25
CR1-CR4
L1-L7

. Q1
R1-R25
TP1-TP11
U1-U15

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER

CR1-CR3 1901-0535 Same

CR4 1901-0040 Same

Q1 1854-0345 2N5179

U1 1826-0065 LM311N

U2, u4 1826-0372 Same

U3 1820-1225 MC10231P

Us 1820-0765 SN74197N

U6 1820-1322 SN74S02N

u7 1820-1197 SN74LS00N

us, U9 1820-1285 SN741LS54N

u10, 15 1820-1193 SN74LS197N

un 1820-0174 7404PC

u12 1820-1255 DMB8098N

u13 1820-1112 SN74LS74N

uil4 1820-1204 SN74LS20N
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Part of Figure 8-36. A13 Counter Assembly

8-172



Figure 8-36
A13 COUNTER ASSEMBLY

(See Page 8-173)



Model 5342A

~ +5Y
COUNTER B " Re
/7 MULTIPLEXER N 2200 P/
& T
v HECL
9 16 WO RZ peser
2§, v ] [ RO N
63 .ol 1000 |
RS 6
1ok A 0 Wl v H
]
EA. Uy
A s N 4 —I MUX [_ |
i ue i
c
8 T 3fy
RN 412 no'
7 4 r—: : T ll
& sV — 0 {
F
e 12 3 |
3 2 2 o
W Mo g ° ! Fie
R3T 5 CNTR 2 !
4700 ul4e 1
| .
il ; 6 I_l_ +5V |
[3 2 XY | ci3 !
B 41 63 <01 1!
o 1
1l 1
4 5 !
o MUX r !
8 ulo !
T
NN f 3 |
7 is 512 D2
¢ L.{,v 3 I FHL +
4 f
3 ; - t
2
o —e (3P3 2 o 03|
1 F
o], {
R36 1S 1 |
fae COUNTER B 5
P AAA— 45V !
|
b
- I '
|
!
|
1 12
3 : e 2 !
) T 5 !
SR by
5 CNTR BV |
[T 4 °
) {
[
3N ¢ o l
SN 4y .ﬁ: E H t
‘ EA. |
1 s 3 !
2 oc = : I
c
- T 12 5y 1
R COUNTER A |
/T MULTIPLEXER ~ N
s |
2 [ x> | cl2 |
63 .01 !
0 !
], !
4 wux |
vg |
S 313 1
212
51¢ FiT b
L 8], [
Iq [ £ !
c 3
8 ha
mEr T [ +sv 2 !
L” R ol ! £l .
o
SN !
{7" +5V N
16 l \
usD. vas 2 x> | cr
a 63 .01 |
12,13 Xl s 3
5 UBA 1], :
] Mux
us by
3
4 3 I '
2
g
1! [ !
—S1y 1
COUNTER A 31E |
2 3 1
2
] F 2 K]
N !
. 1
v 'al
10 DIRECT
- _ - __ _ - - _ - _ - ___3

Service

TO TO XA3(4)

I TO XA14A(3)

2 TO XAt4A(4)

3 TO XA14A(5)

4 TO XAI4A(S)

TO XA164T)
OPTION 002

al

Figure 8-36. A13 Counter Assembly

8-173




+5v +5Y
R39
R8 4700
4700
w5y C18 R34
—_— -5v .01
510 -5V
+5V 1 6|8 1]1s 5 R38
R2s ne s i ne 2s + P oY 4700
RT 6800 15 7
UTA 4700 c D¢ T0 UIS{) P8
' 2 L [ u12 [3 u16 AG]
> 1 7 uIsA T
R28 9 ¢ R31 ne ——24 ! l: ¢ R Iﬂ‘>_?
w5 10K 4 A3 330 LY .
6800 -5V s —27s  ECE cii] ne —2 iy LI
— 0¢ -5V %‘ .01 10} u3B
9 J . e
wlvee ¢ [3 ~d
RI(FY
30 LR R32 [E ] 10K
R30 R27 ) o [
s1o 10K 1K oy exXI0%,+1 (=
v XY 7 N
-sv -sv @ F
T U 150z o s T0 msvm
Vag 88 518,4,2,1 |10*
510 7] s
u1sD 5y s
.
3 v s ol 4(8.,4,2,1 |10 s
R12 RUD) 5 s [
16K —e (08 BEALS 2 3842t |10 i
4 04 2{8,4,2,1 |10® |8 [
oy —2 al GED 1]8,4.2,1 |10
S i -
o
ok A 8 c o|8,4,2,1 |10
€4 -sv
7 2 3 SIX DECADE
4l COUNTER
il u2
i1
é R R36
4700
13 Ji2 %4 s T3 ]
A I -5v -5V 0.7V w46V
.01 Al
Urpr—pi2
3 pe—— 2
oy L -
[
§ CNTR
134
i
ERNN
SR
|—b> +
s 1
t c
Ves ok Sns y 12 o5v
3 RIO (SUPPLY TO Ui5A,8,0) 5y [ 8 [N\
10K l U3A
c24 2 4t
+5v -ot ~ U e 2
™5 3 fo¢ 12
g i I
¢ l 10 o€ ]
§ CNTR
@ uIsC>—12 uis
10 IN¢
9 B Ng
24 8 5Y ] B 41
100 axio®,+l 12
cis cIr Xt Ne
.01 .01 A
-sv o = 3§ 4]0 5
R21 4700 <
oK +5V c 1
518,4,2,1 | i0® [ T 7+
R
-5V R23 . _%
3300 418,4,2,1 |10 I
v 8 318,4,2,t- | 10°
5
4 BT
2 2]8,4,2,1 [10* |2
4
00, 1 |8.4,2,1 |10 |8
01]8.4,2,1 10°
l SIX DECADE I _
afe COUNTER
a1’ ut
it
R
13 T12 ‘54 s 1|3
) -5v ~15V 0.7V
c2
o1 5V




Al3 COUNTERS A/B

ASSEMBLY (05342-60013) SERIES 1720

LCTR RD

FROM XA14B(2) 6 &

.
+5v
P/O Rre
i 4700
FROM XAI7(T) B €7 LO SWITCH
1 +5V 6
R25 5
! R7 6800 ~1s
uTA 4700 c
| \ 2 [
1
; R28 2 l>
10K 4
| R26 vz R
_ | LIF GATE o (1l 6800 -5V N —odS
FROM XAIT() 16 & :
FRoM XAl2(8) 17 ¢—L[ COUNT )} . . 1 - 13 o]
| clo RI® R29 0 1"
| OIUF 3900 1300 T
: -5V R30 R27
FROM XAS(T) 14 &—‘I’I“ECT 8 ' 5 si0 10K
4
; R22 R20 RI8 T 8 -5V -5V
| 200 120 10K NC o
| 1 8V “BY —n——t
! 8 ‘|7|.|s.
| RI3 15
6800 ce
| .01 ;g -5V
I +HY —A——t
RI .
! 4700 By —
¢————— -5V
FROM XA14A(5) 3 I A2 (] IUS\EME '.‘(']: ,;i A 8 c
5T l/ x
11 y3n ; P
FROM XA14A(#) 2 & Al i 10
t usc
FROM XAL4A(S) T : AQ 9 D&l
45V
! 1 RIT
| R3 6800
| 4.7 14 7
4 S
l 2 (S’C ——AN——— 45
FROM XA148(3) 7 (L LCTR WRT |3 o UeA . P
! R 4700
|
| : 2] % 2
R2 oc
o - 1%, we
1 ! R 8
_L cs
! g .ol
: o1
I ure
FROM XAI4A(B) 7 &3 5 ™\AE
s Y
3 = A
FROM XAI4A(T) §
1 L
i
| a3 30
] 10K
-
sV
1
{
[
Ll -
9,9,13,13 !
NP < 5,15, 18,18 € ] _‘°? aze
N 1 5100
|
b R21
1 10K
+5V{(D} . &—rvrr—0 -
2.2 1 +1cecracs +1 €25 +5V
19,023 $ sou By w23
! - 3300
t L2
-sv 21,271 &4 ~r _sv . v
* K t21 . c22
I 4Re .01U +T 60U
| $ston 5
t —e -0.7v .
| X cri
L v
i
-16v 19,18 &5 = Z5 ™ IV
01U +T (5U
R
|
1
1
1
t

FROM XA 14(3) é-(_‘%nzcr :
L

FROM XA3(2) T




TABLE OF ACTIVE

REFERENCE
DESIGNATIONS

A13

C1-C25
CR1, CR2
L1, L2
Qt, Q2
R1-R34
TP1-TP8
u1-u18

ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0040 Same
Q1, Q2 1854-0071 Same
U1, U2 1820-0634 Same
U3, U7 1820-1199 SN74LS04N
U4 1820-1112 SN74LS74N
Us, U6, U9, U10 : SN74LS253N
us8 1820-1197 SN74LS00N
U1 1820-1950 MC10212P
u12, U16 1820-1225 MC10231P
Ut3, u14 1820-1251- SN74LS196N
U17, U18 1820-1251 SN74LS196N
u15 1820-1052 MC10125L




Model 5342A
Service

NOTE: C28 MOUNTED
ON BACK OF BOARD

650014

30

S
UUQ?, g
a18

e

3

| @)
[s0]
‘5

3 oo|oow
-l

P1A

__..»1

~

COMPONENT SIDE — 1

SOL.DER SIDE

8-174

Part of Figure 8-37.

A14 Microprocessor Assembly




e el ImTrIInS ST desiosmago SSiolal

Figure 8-37

A14 MICROPROCESSOR ASSEMBLY

(See Page 8-175)




Model 5342A

Service
_ - - - - - o |
UILLENVIY
| SEY———
Rt
oK
+BV !
A 1
= +5v
16
R26
N 15[ ¢ TR SE $F 36 3w
AoV, RovR . oAvR s/ s 7] 8 AZ2NA1_
i 7 T F 2y A )
1024 - ; < F s B2 A8 i)
512 R 1 2 FPs or 2 M3 an
256 =N F = A% a2y
128 B
e - |
32
16
8
; | oaTa
2 h BUS
{3 b '
T
kil
ROM 16tV
u7 R26
—Leam«zosr-'rr 7 15 ¢ 2524 28 3c 30
aF | 23 u2a y28
P RCVR DRVR 2] 3[ 4 or
F i T F Che> MO (24
& o FIme F 16 (05 ¢ .-
1 4 [l 3 D4 {8) 163
F l——b F F = AT us)
3 5 I
a1 Y
,&IZ
1 LOVRST » 573} To A2241(8)
TO XAIS{15)
s % o H8A 5 susi| opT .01
\' TO XA16(15})
0PT.002
,
_n2awas|
LA s 43 (5)
e
B @
L AB) o)
S5 an
LA% S AT
AS § =
LAS S a®) (181
LAS S48 (9
= AQ0) (20}
LAS ey ADDRESS
am 33 | O
Lk AlZ)  (34)
= A3} (35)
A Aua) (36
M 1)
- LS Y a8 G
L Tas 2 AD G9)
UTio A8 t40)
13 i
12
5 Use
6
U
LS Chs] ylo
L 2 LVWA 5 42} TO A22W4dl
15
16— t5V 16— +5V |
e 32" g3 3 pL e B0} TO XAISB(6) OPT.OII
6 P2 nc uiso L24 0 2 B3] TO XAI68(2) OPT.002
2 5 :§ LU v Cllad P, 4
e AP o 5 '&)I )
3, N B s I 0] H)E HOSPERT 5 giioy To XA2(3)
3 a 1 5 1
Hz | P Ne 2 s 5 1B v22c , uI3e
: o IS ™ o ] ST ne LDA 5 5{3) 10 a2uis(4,5)
{ } LETRRD & groy To XA13(6)
1
13 U220 | Leee Lo
12 1 10ooP 470P .
uioc B +ov
—bo% Xy 7 L#fz gg > B(4) TO XA2(4)
+ 6 > B{6} T XAIT(8)
N LTIM WRT 2 Do)
s 5 TeTR wrT 2 2070 10 XAIT(9)
V20 4 CaRE—p 8131 TO XAI3(T)
3 3 TPOWRT > 8{9) T0 xA12(13)
4 2 ——=—=20 3 B{I0) TO XA12(14) ,XA9(9)
21, 0 LSYNHL S 50} 10 xa10¢1#)
L 1 Lsyn Lo 3 St

802} TO XAI10(14}

ADDRESS DECODER

LYWAP2 5 on2) ne

Figure 8-37. A14 Microprocessor Assembly

8-175



2 o~ol
o) 1
s28 n +5V
1
10K
o
+5v 4 + 5V 241
24 XY
1024 1024
512 s12
256 256
256 1 128
] eq  A2047 b
o] 5 40000 2132
RAM 15 .
ui2 8 8
080~ 00FF M ;
06 2 X i
05 3 —i3
04 TS :
s HilalF
g; 5] e lF "—__l
o1 roM ROM
00 ul 6800 —~ 6FFF
7800 — 7FFF
‘ . | 23 | AF
P22 w22 Al
S Fl AF 2L AF
— 20 20 A
= A 2 AP
F frg il [
F AF :; AF
F AF T AF
72 !12
vIoD
8 s
<
—_— yioc
b}
vee 12
8 10
— vi3c
1 use |2 ,g 8
[ 4
5 \——
13 U220 N
[
"




LR/HW
-7
osy
Iy ¢
6 [
2 0—0-T
13 2
T
[ 1
0 5o
lc T
'BN'
Ta E
Leeed
+5v
1 2 3 4 5 [ 7 s | 24
17
A
R8¢ A 8 < ;3 E F 4 H 8 A:
10K 191 .4
20
v O] €A —————————{zl b
CR3 22 :f
CR +5v 314 e
o 6 ur2 o
DOFF
=N a 0080 ot
-1 ¥ 06
5 =S
g ule
2 T €33 03
4 = cs2 02
© = 3] o)
i = —] cs0 po
1 - [l 3
i il é
45V 3
UI0E §
R8 i 10 {7 vee
4700 uisc s
5 [~ s X
L 12 Y80 UISE
‘3?—\ (I 1] ,leo
UTSF
13
16 +5V
RST yis8 uISA !
! 5 8 F
T +BY DRVR
le 2 uig
21 Py K 4 P
MICROPROCESSOR 24 3
Al4 5 =
23
M 13 123 To -
o M
3T cLock, g2 AlO 5 F
A9
40 | REseT a8 +5v
NON—MASKABLE AT l
& | NON-MASKABLE pod is
INTERRUPT 2
2 WLT a8 ua 3
HALT A4 3 FpE—
e A3 ' Ne
4 | INTERRUPT ol
REQUEST o 4 s
39 | THREE-STATE ho 2 . F
CONTROL
21 L1361 para Bus emasLe ] +
K o7 128 R F ;_‘
7 )8US 06 27
AVAILABLE 05 |28 10 o
5 | VALID MEMORY 04 29 B F ;l
ADDRESS 30
34 bl T 12
READ/WRITE 02 1
32 15 F
04 PN F
33
00
14 -
%l,ZI l F FRy
C3]
R4(8B) °
4700 vsc
2 2 [oe s 10
U248, Uisa K]
usp
9,10 [
52
c24 J_ RI® cis L c
3P 4700 c21 R0 33p Speod 1 MHz
68P % 10K 500KHz
50 4
RI13 +5v
1000 [a
RI8 10
o T B 12
+5v_| 1l wies
L _Js ol __Js 13) 8
V23 U23¢ =R Q
+5V
L €22 Tis ot
T 60U $ 01 4700




Al4 PROCESSQR _ASSEMBLY _t

05342-60014) SERIES 1840

-
: H
H
60 O
1 20~0
! oo
T o0
1
Lo—o
T 00
T20—0
OO
Lo
1
1 1 2 3 ) 5 6 7 8
R6 S A 8 ¢ [ £ 3 F G H
) 10K
vov O _EA .
cR3
o
1 Ll
1
cR2
>
Pt
1
1
+5Y
s2a w8
av 8
[ : \?7 4700 uIsc
R4(E) 5 ™8
4700 L~
L_FREE RUN 4
Ne 8(N €&— *
SAREF
NC B4y ¢——L2SAREE yo i
9| "8 13 12
R4(C)
UisA
4700 lia — c28 f:;r s .
LRST. G
XA15A{18) OPT Ol i, A(I8) é——
XAIBA(IB) OPT 002 T v
0 ls
RS [ s 125
& cri lox MICR PV )
oY ] ? s A3 23
cLOCK, @1 Atz 28
2 Lcs R3 R24 T 57 Al
T 60 10M 1000 cLOCK, #2 AlO
RA(F) RA(G) o
4700 4700 40 | eee7 o
e AT
FROM LN 6 6| NON-MASKABLE s
XAISA(14) OPT Oif A0 &—— —— INTERRUPT s
2| AT At
Lira 4 | INTERRUPT o
FROM XA2J1{1} A(L3) & REQUEST v
33 | THREE-STATE
FROM Ts¢ a0 2
xaisau30eT ot BE1€ CONTROL
R L1381 para Bus enreLE
2 o7 128
7| eus o6 |27
AVAILABLE os |22
' 5 | VALID MEMORY 04 |22
! ADDRESS o3 |30
34 | READ/WRITE 02 13
+5Y 48V +5V o
ROUNDED IF 9 @ oo |2
s °n°” o!z R4(D) R4(H) R4(A)
o o 4700 4700 4700 %]
INSTALLED N ' | apen ,
82— 5
NC A2 e
NCANE 10N =
9
R4(8)
4700
L HALT 2
NC AT) 657 4
ne Bs 2L ey
| usp
o] XABAMOPT O AcH B2 aA<]1£o T
XAI6A(1) OPT 002 c2e _]_ ate crs
3P 4T00 c2) R20 337
-[ s8p  § 0K
l RI3
| RIT 1000
i 8| Ris mig 2l
k 22 10
v +5v_|
sL__J7 __ s ol __] u24¢
U238 T23A 02 s
ne 8@ ¢—22
+5V (D815, 05)
BB -
ND {ms).ue)l
CLOCK (1MH2)

FROM XAI7 (41 B{8)(B)

-




o

* REFERENCE
DESIGNATIONS

A14

C1-C24
CR1-CR3
L1
R1-R21
S1, 82
TP1-TP6
Ut-u24

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFG OR INDUSTRY

DESIGNATION NUMBER PART NUMBER
CR1-CR3 1901-0040 Same
Q1 1854-0574 Same
U1 1818-0698 Same
U2, U3 1820-1081 AMS8T26
u4 1818-0697 Same
us, u22 1820-1197 SN74LS00N
ue 1820-1144 9LS02PC
U7 1818-0706 Same
us 1820-1255 DM8098N
U9 1820-1202 9L S10PC

u10, U15, U24 1820-1199 SN74LS04N
U1 1820-1425 SN74LS132N
u12 1818-0135 MC6810L-1
U13 1820-1208 73LS32A
ut4 1820-1240 SN74S5138N
uU1e, U18 1820-1368 DMB8096N
ut7 1820-1072 SN74S139N
u19 1820-1112 SN74LS74N
u20 1820-1240 SN74S138N
u21 1820-1480 MC6800L
u23 1820-1804 MPQ6842




Model 5342A
Service

S1009-TYESO

ke e UL CIERY

2
A R e ; | -
& fhr o T FANIN ;
S ] 3 e wT e =N “jed- i
: - - -imjey
S 1 e -
s
- : I -y
i /

i }

H

'g -

S

b

{
‘ ans

i

N
) a\]i_ JIN

; i

COMPONENT SIDE = 1
-— |

SOLDER SIDE

/

-

P1B

P1A

8-176

Part of Figure 8-38. Option 011 A15 HP-IB Assembly




Figure 8-38
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(See Page 8-177)
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DESIGNATIONS

A15
C1-C3
L1

R1-R4
U1-U36

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFG OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
U1, U36 1820-1197 SN74LS00N

U2, Us, U6, U8 1820-1144 9LS02PC
U3, U4, U9

U10, U14, U19, 1820-1112 SN74LS74N
U34, U35
u7 1820-1211 SN74LS86N
U1 1820-1216 SN74LS138N
u12 1820-1206 SN74LS27N
uUt3 1820-1199 SN74LS04N
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u23 1816-1154 Same
u26 1816-1155 Same
u32 1820-1202 9L.S10PC
u33 1820-0904 93L24PC




Model 5342A
Service

A16

P1A.

—p

~~_

COMPONENT SIDE —p 1

SOLDER SIDE

Part of Figure 8-39. Option 002 A16 Amplitude Measurements, A27 Low Frequency
Amplifier, and U2 High Frequency Amplifier Assemblies s
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ey

Figure 8-39

1ON 002 A16 AMPLITUDE MEASUREMENTS, A27 Low FREQUENCY
AMPLIFIER, AND U2 HIGH FREQUENCY AMPLIFIER ASSEMBLIES

{See Page 8-179)
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OPTION 002 Al6 AMPLITUDE MEASUREMENTS ASSEMBLY _ (05342-60038)
. f X
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NOTE §:

NUMBER TO ABBREVIATION FOR COMPLETE ODESCRIPTION.

2! UNLESS OTHERWISE INDIATED:
RESISTANCE IN OHMS;
CAPACITANCE IN MICROFARADS

REFERENCE DESIGNATIONS WITHIN THIS ASSEMBLY ARE ABBREVIATED. ADD ASSEMBLY

3: ASTERISK (*) INDICATES SELECTED COMPONENT, AVERAGE VALUES SHOWN.

4! RESISTOR R2 IS FACTORY SELECTED, VALUE IS LABELED ON U2,

37 U215 A NON-REPAIRABLE ASSEMBLY, SCHEMATIC IS INCLUDED FOR REFERENCE ONLY.
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REFERENCE
DESIGNATIONS

TABLE OF ACTIVE ELEMENTS

A16 {Option 002)

C1-C39
CR1-CR5

J1-J6 Not Assigned:

J7
K1
L1, L2
Q1-Q13
R1-R38
TP1-TP1t
[ARVAL:

REFERENCE
DESIGNATIONS

A27

C1-C10
CR1-CR4
J1,J2
R1-R10

REFERENCE HP PART "MFG OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2, CR5 1901-0040 Same
CR3 1901-0731 Same
CR4 1901-0064 Same
Q1,02 Q3,
Qr7, Qo )— 1853-0058 832248

Q4, Qs, Q6, Q8 1854-0246 2N3643

Q10, Q11, Q12 1854-0691 Same
Q13 1854-0071 Same
u1 1820-1199 SN74LS04N
u2 1820-1144 9L.502PC
u3 1See Option 002 Parts List:
U4 1818-0468 Same
us 1820-1195 AM74LS175A

uUs, U7 1820-1439 SN74LS258N
us 1820-1995 AD75508D
u9 1820-1207 SN74LS30N
u10 1820-1442 SN74LS290N
un 1826-0316 LHO070-tH
ui2 1826-0471 Same
u13 1826-0480 Same
U4 1820-0477 LM301AN
u15 1820-0224 LM0002CH
uié 1826-0371 LF-256H
u17 1826-0480 Same
[VAE:] 1826-0472 Same
TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER

CR1, CR2 1901-0639 5082-3080

CR3, CR4 1906-0208 Same
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OPTION 0Q2_ A27 LOW FREQUENCY AMPLITUDE ASSEMBLY (05342-60027)
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NOTE i: REFERENCE DESIGNATIONS WITHIN THIS ASSEMBLY ARE ABBREVIATED. ADD ASSEMBLY

2:

3:

4:

NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDIATED:
RESISTANCE IN OHMS;
CAPACITANCE IN MICROFARADS

ASTERISK (#) INDICATES SELECTED COMPONENT, AVERAGE VALUES SHOWN.
RESISTOR R2 IS FACTORY SELECTED, VALUE IS LABELED ON U2.

U2 IS A NON—-REPAIRABLE ASSEMBLY, SCHEMATIC IS INCLUDED FOR REFERENCE

ONLY.
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Model 5342A

Service

REFERENCE
DESIGNATIONS

A16 (Option 003)

TABLE OF ACTIVE ELEMENTS

CRt1
Q1-Q5
R1-R12
u1

REFERENCE HP PART MFG OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1901-0040 Same
Q1,Q2, Q5 1853-0058 532248
Q3, Q4 1854-0246 2N3643
U1 1820-1199 SN74LS04N

8-180

Part of Figure 8-40. Option 003 A16 Extended Dynamic Range Assembly
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Figure 8-40. Option 003 A16 Extended Dynamic Range Assembly
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Model 5342A
Service

—» 1

-

COMPONENT SIDE —p 1

SOLDER SIDE
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Part of Figure 8-41. A17 Timing Generator Assembly




Figure 8-41
A17 TIMING GENERATOR ASSEMBLY

(See Page 8-183)

N
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REFERENCE
DESIGNATIONS

A17

C1-C19
CR1

Q1, Q2
R1-R23
TP1-TP8
U1-u19

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFG OR INDUSTRY

DESIGNATION NUMBER PART NUMBER

CR1 1902-3182 FZ7268

Q1 1854-0560 SP36740

Q2 1853-0036 Same

U1, u2 1820-1430 AM74LS161N
U3, U8, U12, U13 1820-1197 SN74L.S00N

U4, Us, U7 1820-1433 SN74LS164N

U6 1820-1211 SN74LS86N

ug, U114 1820-1112 SN74LS74N

uU10 1820-1202 9LS10PC

Ui 1820-1442 SN74LS290N

U15 1820-1180 MK5009P

U16 1820-1225 MC10231P

u17 1820-1254 DMB8095N

u18 1820-1196 AM74LS174N

u19 1820-1255 DM8098N




Model 5342A
Service

T

COMPONENT SIDE w——p 1

SOLDER SIDE

Part of Figure 8-42. A18 Time Base Buffer Assembly
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Figure 8-42
A18 TIME BASE BUFFER ASSEMBLY

(See Page 8-185)



L3 L2 '
22UH 22UH oy o)
\1 — Y YT ——YYY v y w4
14| | +_]. CI3 +_L co +J_ c4 J_c7 !
c6 330 T 330 60 .0l :
U4 ;;.(” CH {
.0l |
7%7 Hey '
1, 13,14 / |
i }
{
¥2 ‘ U4A !
28| |3 |5 2 —| I MHz
. 3 ._/ s
\ l |
Ccl {
7% } 60U |
7 I
!
c2 1
v L1 | .0l .
22UH t+— |
- I
l.4, '
f 10,13,14 :
2 b a !5 12 D a2 500 KHZ N
12 uia | uIB :
3 - -d 36 11 . C a A8 |
; 7% |
|
|
1
IOMHZ | «
7,
500 STRIPLINE %

Model 5342A

Service
(7,7)
(1) TO XAI2(10),
XAIT(6)
@

(5) TO J3 (REAR PANEL)

Figure 8-42. A18 Time Base Buffer Assembly

8-185



BASE BUFFER ASSEMBLY (05342-60018) SERIES 1720

USA

3

ce L 141

+5V --t—e¢ v
R2 CR2
Cclo RS 3600
.?l 100 |
\ YW * ) ; 2
Rt CRI
26 1500
3600 UsD
12,13 |
+5vV
R4
3600 10 usc .
. 9 ;
R3
1500

— . — —————— e — — — e

14 :
.01 ;g <C6 |
o
(%7 - ?{7 | H¢
TP 1,13, 14
35 +2
5 usa 2 8L .z L
, Us8 7§5
= pe
|/
3
.01 TV L1
» 22UH
Y —
1,13, 14
2 D¢ Q
6| 5 12 Uin
u2 . B
> C Q
- -
5 U4B .
6

v,
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REFERENCE
DESIGNATIONS

Ai8

C1-C13
CR1, CR2
L1-L3
R1-R6
TP1
U1-Us

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1, CR2 1901-0040 Same
Ut 1820-0693 74S74PC
U2, U3 1820-1251 SN74LS196N
U4 1820-1074 SN74128N
us 1820-1056 SN74132N

7=

~




Model 5342A

Service

COMPONENT SIDE —»- 1 24
SOLDER SIDE — T 24

~ >

P1
A19

COMPONENT SIDE — 1 2
SOLDER SIDE ~ ——p 1 2

A20

8-186

Part of Figure 8-43. A19, A20, A21, and A23 Power Supply Assembly




Figure 8-43
A19, A20, A21, AND A23 POWER SUPPLY ASSEMBLIES

(See Page 8-187)



Model 5342A

.
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: B Figure 8-43. A19, A20, A21, and A23 Power Supply Assemblies
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- - 20KHZ INVERTER 1 T
TRANSFORMER cRl L40UH(2) P
YER CORD, 1 )
TI o == J_ J_
" ™ 79 Lo
. =
: X 3 500U
1 )
| PO A22 3
MOTHERBOARD
+ _L (05342-60022)
os2 R3 P~ Cdou wa—(TL__300V : — c5 : <3 +| e
100K R9 g; =" <0047 o 500U
100K wa- (TL_i50Vg) p/o 2
- . PI6 PO Pl P
_ P/0 PI _Ixate xazo! _ 5 hind -
1
o 1., o % : (INT | : " ‘] 8,8 ' -
T a0y au ou | G5
RI ___TN— * R8 1 1 1 i 2
5 E Took ﬁ 1000 . ' X ) i *Uév l
LI 3 1 1 1 ¢ resuLator | ') co
B - 1 1 ! T 15U
RS RT Loes . | 0 i 3 K
500 3.3 2 820 i I 1 1
! . 1 1 | L]
R4 : ; _l : f _ +1 s
L =
RS 10 13,7 10,7 Ty . 150
30 : ‘ _I : ut
_ —1sv
LJ2 3 % : ¢ REGULATOR 12
Rl ® t 7
10 !
L]
Rz 1 ' (Eve-p) 140UH(2) - +5.2VID)
—o—i4 , o 1 ] SENSE
ova
I | % t oo
R ps1
.
- = Pr0 | S0 b
- R N B o . ! /” 1700V Toon
18,78 19,19 20,20 23,23 24,24 -
yxae b --F---------J-=-4-- __ . __
P T S e - 22,22 Pro a22
. o _ Ip/o XA20 | MOTHERBOARD
17,77 18,78 19,18 20,20 21,21 _ AP/0 XA21 | (05342-60022}
' 22
------- B T —
RIS €15 JlIE ‘T [ REF TP 4.5V o
2isa 1sv $ j———————— PULSE WIDTH CON
T cz0 RI3 Lcis
g saoy (ZTLI3SY 10 Fseou @nw PSR A1 U ———
_ u ' [
100UH 16 P
l _L T REGULATOR
———1{——— OVERCURRENT PROTECTION SHUTDOWNN ————— c13 RIT cirh
RIB DISCHARGE 0.1y R33 i000  }R23 g .1y :
100K 100K oo 4.64K '
* 8 [Py
Y ——————— . |
Ri9 © vee d 1 cisa }Ros
2.15K : ] g v $2.37K :
THRES - 2
sl HOLD 4R§fK T ERROR
+ et T o ’ €22 [l _AWP
$ 6.8y st 334 : N
T at3 R28 R2S
] 681 100K
i ;’tzi TPGe— R24 !
1 R29 4.64K t
21 [1riceER . . 237K 9l
T T
1 ar %—crw |
1 1
H v 10,
PIo ' _l_ cis 4 -
p tR2 Gz i 001 |
. » 4! RESET INTREF |
T Ll L | 1 I ose l
: L : co
1 ]
: | RI6 ! v
| CONTROL VOLTAGE 464 . | IR E P S
a R2) 3 3
e — 464 R30
1
! A 208K | oo
. € osi brar | %L cas
T L . * 1000 ’I‘ o1oP
*Leis
580U CR4 R
30v




PIO AZ2
MOTHERBOARD
(05342-60022)

Al9 PRIMARY POWER ASSEMBLY (05342 - 60019) SERIES_ _

L N

WARNING: 300V PRESENT-CIRCUITS ALWAYS TIED TO POWER CORD,

SWITCH ON OR OFF

s

aﬁ RTI
wis1 P/0O p/0 .
A WGRY SRY Q__xais T Pl N CRY
[0 [ By » 1
[ ! [ 1 1 \'.'/ . 0s2 _L cl M
1 ! 1 I ! v R2 R3 TAtou  ce 14
i : - | \ / - 100K TSOVORY o =
] —| 100K El
|_{ W/RED/GRY HIBRN/GRYI\I/! — 3.5 g . ”
i | ! ! L) DS1 + s
[ 3 : : RT2 A Rv2 - ¢2 =
1 Rl
1 ¢ 5,5 Kt /-\ ¢ 100K
. .
— e/ B
RS RT
soa 3.3
R4
| 6 10
; 30
-
tR2
2o
f ™
i '
TPD 07 g—-o -I'PP [ .
T - T 18,78 19,19 20,31
P10 A22 - -
woTHERBOARD | D10 XAJ@F Zmp - m - - m - - - -
(05342-60022}
NEER I - —
17,7 13,78 19,18
RISy ~|T T T T T e
2180 150 $
T <20
6 B80L
TP4 ) o
] -
1
Pro a22
MOTHERBOARD -
£05342-60022) !
! 1
NPUT PONER PO A22 T4
E_(0960-0444) MOTHERBOARD OVEN
(05342-60022) TRANSFORMER !
— 1
8 W/GRY L 8 P/o' p/o
w/oRS : ¢ 1 XA21 Pl CR2 &
) 7.7 T 3
ORG LA ORG ! !
1 ' i
W/BRN L E 2 ? 6 1 1
| 8.8 r—m— ¢
. N
M/YEL L2 1 = b1
2.9
1
. 1 |
| | :
F,L WBLU F 4 8 —_—
IL_ ? 10,10 &L 14
FUSE H BRN — - — ]
10 BLO
'§A 100/
120V
A 220/ 1 .

240V




REFERENCE
DESIGNATIONS

At9

ci1-c7
CR1, CR2
DS1, DS2
a1, Q2
R1-R11
RT1, RT2
RV1, RV2
T, 72
TP1-TP6

TABLE OF ACTIVE ELEMENTS

REFERENCE
DESIGNATION

HP PART
NUMBER

MFR OR INDUSTRY
PART NUMBER

CR1
cR2
DS1, DS2

1906-0069
. 1990-0543
2140-0018

Same
Same
A9A-C

REFERENCE
DESIGNATIONS

A20

C1-Ci2
CR1-CR5
Ds1
L1-L5
R1-R3

Ti

u1, U2

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1” 1906-0079 Same
cR2 - 1906-0051 Same
CR3, CR4 19010784 Same
CRS 1902-0522 IN5340B
DSt 1990-0485 Same
Ul 1826-0214 MC7915CT
U2 1826-0106 7815UC
REFERENCE
DESIGNATIONS
A21

c1-C22

CR1-CR5

DSt

u

Q1-Q13

R1-R33

TP1-TP8

U1-U4

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY

DESIGNATION NUMBER PART NUMBER

CR1, CR3 1902-0522 IN53408

CR2 1906-0096 MDA202

CR4 1902-0644 Same

CRS 1901-0040 Same

DS1 1990-0486 Same

Q1 185450635 D44H5

Q2 1854(0634 MPS-U01

Q3 1854-0215 SPS3611

Q4 1853-0326 Same

Qs 1853-0036 Same

Q6 1853-0363 D45HS

Q7, Q8 1826-0275 78L12AC

Qg, Q11 1854-0246 2N3643

Q10, Q12 1853-0058 §32248

[o3 K] 1854-0215 SPS3611

U1l v2 1820-0493 LM307N

u3 1826-0180 NE555V

U4 1826-0428 SG3524
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COMPONENT SIDE ——p 1
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Model 5342A
Service

A24 OPTION 001

0960-0394
085 10.0& MHZ78 0 8

TCX0-2200B-003

S,
ORI

A24 STANDARD

8-188

-Part of Figure 8-44. A24 Oscillator Assemblies




Figure 8-44
A24 OSCILLATOR ASSEMBLY

(See Page 8-189)



ILLATOR ASSEMBLY (05341-60047) SERIES_1804

CRYSTAL QSCILLATOR

! TEMPERATURE COMPENSATED
(TCX0)

0960-0394
f

I:CZ

220V

OVEN (METAL CAN)

Rl
10K N

AAA
VWA~

______________ —
] THERMISTOR {
AND |
2T 10 MHZ 3 OVEN
IFIER [ OSCILLATOR 3 i CONTROLLER
I
I
I
HEATER |
nrul f
|
I
I

(FOAM)

NOTES:
I.

Model 5342A
Service

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD ASSEMBLY
NUMBER TO ABBREVIATION FOR COMPLETE
DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS: .
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

THE FOLLOWING ASSEMBLIES ARE NOT
FIELD REPAIRABLE
a, CRYSTAL OSCILLATOR 0960-0394
b, A24 OPTION 001 IOMHZ OSCILiATOR
10544-6001

Figure 8-44. A24 Oscillator Assembly
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10 MHZ OUT TO XAi8(8)

+5V FROM XA21(1)

12V CONT FROM XA21(14)
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Model 5342A
Service

TO _
~XAN(1)

TO REAR
PANEL

~¥~~T0 A5 BOARD

T

1

V.

A26

V) }
BOTTOM VIEW

- /

¢

TO A22
MOTHERBOARD

/

Part of Figure 8-45. A25 Preamplifier Assembly
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Figure 8-45
A25 PREAMPLIFIER ASSEMBLY

{See Page 8-191)

—



Model 5342A

Service
| +5V(A) +5VIA)
|
' @D [gog con 3725
BAL 5K o1 230 ~
L0 Ll R22 yH R26  LI2 €26
AUH
L1UH . IUH 31.6K 23 | s
R 7 cig 1 cio :?"‘”" T 2 70 XALIT)
;; 13p g 22pP g 13p 1 VIA A22W3
1 c20
T .1 8
,
i 1 v u2
;
¥ | 3
l2.4,8 . s ) 2.413 1
_V_I% . > {
3
1 | .. 1
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l ’ ' T .ol 3120 l ‘
i =
| 5V
' IF OUT EXT o~ J2
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1
1
ovVL
TO XAI2(14)

c2g $ VIA A22
fooopP

AT1
TO AI6B(3) AMPLITUDE OPT 002, 003

c33 % VIA A22
1000P

Figure 8-45. A25 Preamplifier Assembly
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_(05342-60025) SERIES_i804 _ __ o . __ _ _ o
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A25 PREAMPLIFIER ASSEMBLY _(05342-60025) SERIES_1804 _ o _ L _
+15v i
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REFERENCE
DESIGNATIONS

A25

C1-C34
CR1-CR5
L1-L14
Q1-Q6
R1-R45
TP1-TP4
U1-U4
W1-w3

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER

CR1, CR2 1901-0535 Same
CR3-CR5 1901-0040 Same

Q1, Q2 1854-0591 8FR-90

Q3, Q4 1854-0071 Same

Q5 1853-0058 532248

Q6 1853-0020 Same

Ut, U2 1826-0372 Same

U3 1826-0065 LM311N

U4 1820-0054 7400PC




Model 5342A

Service

®

'ASSV "3AIHA Y3
92v

¢l

.~ ,
cTe

TdNYS

Part of Figure 8-46. A26 Sampler Driver Assembly
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M

Figure 8-46
A26 SAMPLER DRIVER ASSEMBLY

(See Page 8-193)



R D

SEE NOTE |
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'a N\

L3 L2

YYD — Yy —

Ji

N\

Ly
o

2
‘00
1 cio
$ .0l
R3
1800
ANN——@
. C2
.01

CRI

Model 5342A
Service

NOTES:
I. INDUCTOR L2 IS FORMED BY A DIODE CLIP,
HP PART NO. 05342-20106.
L3 IS A WIRE LINK.

2. CAPACITOR Cl2 IS MOUNTED ON
BACK OF BOARD.

TO SAMPLER UIP2

Figure 8-46. A26 Sampler Driver Assembly
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\26 SAMPLER DRIVER ASSEMBLY (05342-60026) SERIES 1708
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FROM AB

FROM-A25C31 0—O

FROM A25C27

A26 SAMPLER DRIVER ASSEMBLY

(05342-60026) SERIES
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REFERENCE
DESIGNATIONS

A26

Ci-C14
CR1, CR2
L1

Q1

R1-R8
TP1, TP2
U1

TABLE OF ACTIVE ELEMENTS

REFERENCE HP PART MFR OR INDUSTRY
DESIGNATION NUMBER PART NUMBER
CR1 1901-0796 Same
CR2 1901-0179 Same
Q1 ' 1854-0071 Same
u1 1856-0060 Same






