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About this Manual

We've added this manual to the Agilent website in an effort to help you support
your product. This manual is the best copy we could find; it may be incomplete
or contain dated information. If we find a more recent copy in the future, we will
add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Our service centers may be able
to perform calibration if no repair parts are needed, but no other support from
Agilent is available. You will find any other available product information on the
Agilent Test & Measurement website, www.tm.agilent.com.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and
chemical analysis businesses are now part of Agilent Technologies. We have
made no changes to this manual copy. In other documentation, to reduce
potential confusion, the only change to product numbers and names has been in
the company name prefix: where a product number/name was HP XXXX the
current name/number is now Agilent XXXX. For example, model number
HP8648A is now model number Agilent 8648A.


http://www.tm.agilent.com/
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SAFETY CONSIDERATIONS

GENERAL

The following safety considerations should be read and fully understood before operating the
HP Model 5315 series Universal Counters.

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the
available line voltage and the correct fuse is installed (see Section !l}. 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 the short-circuiting of fuseholders
must be avoided.

SERVICE

Although this equipment has been designed in accordance with international safety standards,
this manual contains information, cautions, and warnings that must be followed to ensure safe
operation and to retain the equipment in safe condition. Service and adjustments should be
performed only by qualified service personnel.

Any adjustment, maintenance, and repair of the opened equipment under voltage should be
avoided as much as possible and, when inevitable, should be carried out by a skilled personwho
is aware of the hazard involved.

Capacitors inside the equipment may still be charged even if the equipment has been discon-
nected from its source of supply.

When it is likely thatthe protection has been impaired, the equipment must be made inoperative
and be secured against any unintended operation.
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Figure 1-1. Models 5315A and 5315B Universal Counters
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SECTION |
GENERAL INFORMATION

1-1.  INTRODUCTION

1-2. This manual provides information about installation, operation, testing, adjustments, and
servicing the Hewlett-Packard Model 5315A and 5315B Universal Counters, shown in Figure 7-1.

1-3. The 5315B is functionally identical to the 5315A. The major difference is that the 5315B is
designed for rack mounting or stacking and features a metal cabinet to minimize electro-
magnetic interference. (The 5315A has a high-strength plastic cabinet.)

1-4. This manual has eight sections, each covering a particular topic for using and servicing the
5315A and 5315B. The topics by section number are:

Section Topic

| General Information

I Installation

in Operation

v Performance Tests
\Y Adjustments

Vi Replaceable Parts
Vil Manual Changes
VHI Service

1-5. DESCRIPTION

1-6. The HP 5315A and 5315B are universal counters, measuring signals over a range from0.1Hz
to 100 MHz. The 5315A and 5315B measure frequency, period, time interval, time interval
average, time interval holdoff (delay), and ratio. A totalize function with manual or external
gating is also provided. All measurements except totalize are displayed in scientific notation
with up to eight digits of resolution.

1-7. Two independent input channels provide time interval measurements. Each input chan-
nel has an attenuator (X1, X20), trigger slope selector, trigger level and sensitivity control, and
AC-DC coupling. A switchable low-pass filter on Channel A and three-state trigger lights are
also provided.

1-8. Option 003, 1 GHz third or “C” input channel for the 5315A/B, provides frequency
measurements from 50 MHz to 1 GHz. The input sensitivity is 15 mV for frequencies between
50 and 650 MHz, and 75 mV for frequencies between 650 MHz and 1 GHz. The C Channel is
a 50-ohm input with a dynamic input range of 1V rms. The input is prescaled by 10 to achieve
a 1 GHz frequency range. Complete specifications for the Option 003 are listed in Table 7-1.

1-9. SPECIFICATIONS

1-10. The instrument specifications are listed in Table 7-1. These specifications are the perfor-
mance standards or limits against which the instrument may be tested.

1-1



Model 5315A/B
General Information

Table 1-1. 5315A/B Specifications*

INPUT CHARACTERISTICS: (Channel A and Channel B)
Range:
DC coupled, 0 to 100 MHz.
AC coupled, 30 Hz to 100 MHz.
Sensitivity:
10 mV rms sine wave to 10 MHz.
25 mV rms sine wave to 100 MHz.
75 mV peak-to-peak pulse at minimum pulse width
of 5 ns.
Sensitivity can be varied continuously up to 500 mV rms
NOMINAL by adjusting SENSITIVITY control. In SENSITIVITY
mode, trigger level is automatically set to OV NOMINAL.
Dynamic Range:
30 mV to 5V peak-to-peak, 0 to 10 MHz.
75 mV to 5V peak-to-peak, 10 to 100 MHz.
Signal Operating Range: +2.5V DC to -2.5V DC.
Coupling: AC or DC, switchable.
Filter: Low pass, switchable in or out of Channel A.
3 dB point of NOMINALLY 100 kHz.
Impedance: 1 Ml NOMINAL shunted by less than 40 pF.
Attenuator: X1 or X20 NOMINAL.
Trigger Level: Variable between +2.5V DC and -2.5V DC.
Slope: Independent selection of + or - slope.
Common Input: All specifications are the same for
Common A except the following:
Sensitivity: 20 mV rms to 10 MHz, 50 mV rms to 100 MHz,
150 mV peak-to-peak.
Dynamic Range: 60 mV-5V peak-to-peak 0-10 MHz,
150 mV-5V peak-to-peak 10-100 MHz.
Impedance: 500 k{} (Nom) shunted by less than 70 pF.
Damage Level:

PERIOD

Range: 10 ns to 105 s.

LSD Displayed: 100 ns to 1 fs depending upon gate
time and input signal. At least 7 digits displayed
per second of gate time.

Resolution:

+ LSDF = 1.4 x —1I8BELETOT . pbep pER > 100 ms.
Gate Time
+ LSD¥, PER <100 ns.
Accuracy: + Resolution * itime base error) X PER.

TIME INTERVAL
Range: 100 ns to 105 s.
LSD Displayed: 100 ns.
Resolution: * LSD + Start Trigger Error * Stop
Trigger Error.
Accuracy: * Resolution * (time base error) X TL.

TIME INTERVAL AVERAGE
Range: 0 ns to 105 s.
LSD Displayed: 100 ns to 10 ps depending upon
gate time and input signal. See table in
Definitions section.

Resolution:

LSD + Start Trigger Error + Stop Trigger Error

VN VN

Accuracy: * Resolution * (time base error) X Tl + 4 ns.
Number of intervals averaged (N): N= Gate Time X FREQ.

ACD&CDE >2<.lkHz 250V (DC + AC rms) Minimum Dead Time (stop to start): 200 ns.
2.4 kHz to 100 kHz 6 X 105V rms Hz/FREQ
>100 kHz 6V rms TIME INTERVAL DELAY (Holdoff)
AC&DC X 20: Front panel gate time knob inserts a variable delay of
DC to 28 kHz 500V (DC + AC peak) NOMINALLY 500 us to 20 ms between START
28 kHz to 100 kHz 1 X 107V rms Hz/FREQ {Channel A) and enabling of STOP (Channel B}.
>100 kHz 100V rms Electrical inputs during delay time are ignored. Delay

FREQUENCY (Channel A)
Range: 0.1 Hz to 100 (burst or cwi.

NOTE

time may be digitally measured by simultaneously
pressing T.I. Averaging, T.Il. Delay, and blue key.
Other specifications of T.I. Delay are identical to
Time Interval.

Between 0.1 Hz and 0.14 Hz, the resolu- RATIO
tion is one millihertz Range: 0.1 Hz to 100 MHz, both channels.
: LSD:
LSD Displayed: 10 Hz to 1 nHz depending upon gate time 2.5 X Period A .
and input signal. At least 7 digits displayed per second Gate Time X Ratio. (rounded to nearest decade)
of gate time. .
Resolution:

**Resolution:

+ LSDT + 1.4 X M

Gate Time X FREQ, FREQ <10 MHz.

+ LSDf¥, 210 MHz.

Accuracy: +Resolution * (time base error) X FREQ.
**Best Case Resolution for 1 Second Gate

B Trigger Error
+ +
+1SD = Cate Time
Accuracy: Same as resolution. Highest frequency input is
connected to Channel A to achieve specified accuracy.

X Ratio.

100 Hz 1 kHz 10 kHz 100 kHz | 1 MHz | 10 MHz | 100 MHz TOTALIZE
Manual:
50 mV rms | +.0004 Hz [ +.00048 Hz | +0.0014 Hz | £0.01 Hz | +0.1 Hz *1Hz +10 Hz Range; 0 to 100 MHz.
B:
100 mV rms| =.0002 Hz | 2..00029 Hz| =0.0012 Hz | £0.01 Hz | *0.1 Hz =1 Hz +10 Hz A Gated b)"
Totalizes input A between two events of B.
500 mV rms| =.00005 Hz [ =.00014 Hz | =0.0011 Hz | =0.01 Hz } =0.1 Hz >1 Hz +10 Hz Instrument must be reset to make new
measurement. Gate opens on A slope,
1V rms +.00003 Hz| =.00012 Hz{ =0.0010 Hz [ 0.01 Hz =0.1 Hz =1 Hz *10 Hz closes on B slope.

Range: 0 to 100 MHz.
Resolution: = 1 count.
Accuracy: + 1 count £ B Trigger Error X Frequency A.

This chart shows best case frequency reduction versus input sinewave rms amplitude.
This is best case because noise from the signal source is assumed to be zero; the
trigger error is produced only by the counter’s noise ii.e., 120 uV rmsi.

*Specifications describe the instrument’s warranted performance. Supplemental characteristics are intended to provide information useful in applications of the
instrument by giving TYPICAL or NOMINAL, but nonwarranted performance parameters. Definition of terms is provided at the end of the specification section.
For a more detailed explanation, see HP Application Note 200-4 “Understanding Frequency Counter Specifications”.

1-2
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Table 1-1. 5315A/B Specifications (Continued)

TIME BASE

Frequency: 10 MHz.

Aging Rate: <3 parts in 107/mo.

Temperature: <*5 parts in 106, 0 to 50°C.

Line Voltage: <*1 part in 107 for £10% variation.

GENERAL

Check: Counts internal 10 MHz reference frequency
over gate time range NOMINALLY 500 us to 20 ms.

Error Light: LED warning light activated if logic error is
found during instrument turn-on self-check.

Display: 8-digit amber LED display, with engineering
units annunciator.

Overilow: Only frequency and totalize measurements
will overflow. In case of overflow, eight least significant
digits will be displayed and amber front panel overflow
LED will be actuated. All other measurements which
would theoretically cause a display of more than
8 digits will result in the display of the 8 most
significant digits.

Gate Time: Continuously variable, NOMINALLY from
60 ms to 10 s or 1 period of the input, whichever
is longer.

Sample Rate: Up to 5 readings per second NOMINAL ex-
cept in time interval mode, where it is continuously

variable NOMINALLY from 4 readings per second to 1reading

every 10 seconds via Gate Time control.
Operating Temperature: 0° to 50°C.

Power Requirements: Internally switch selectable 100, 120,

220, or 240V (+5%, -10%1 48-66 Hz; 15 VA maximum.
Weight: Net, 2.2 kg 14 Ibs. 12 oz.1; Shipping, 4.1 kg (9 Ibs...
Dimensions: 238 mm W X 98 H X 276 mm D

1938 X 37/ X 107/ in.).

OPTIONS

Option 001: Temperature Compensated Time Base (TCXO:
Frequency: 10 MHz.
Aging Rate: <1 part in 107/mo.
Temperature: <1 part in 106, 0° to 40°C.
Line Voltage: <1 part in 108 for £10% variation.

Option 002: Battery (5315A only)
Type: Rechargeable lead-acid isealed|.
Capacity: TYPICALLY 4 hours of continuous opera-
tion at 25°C.

Recharging Time: TYPICALLY 16 hours to 98% of full
charge, instrument nonoperating. Charging circuitry
included with Option. Batteries not charged during
instrument operation,

Low Voltage Indicator: Instrument turns itself off
automatically when low battery conditions exists.
Discharge LED flashes slowly when this happens.
Discharge LED is on whenever battery is supply-
ing power to instrument.

Charge LED indicates state of charge of battery
during charging only and is on whenever battery
is charged to 95% NOMINAL of capacity.
Charge LED flashes when 90% NOMINAL of
charge taken out is replaced. Charge LED is

off if charge is less than 70% NOMINAL

of capacity.

Line Failure Protection: Instrument automatically
switches to battery in case of line failure.

Weight: Option 002 adds 1.4 kg 13 Ibs.1 to weight
of instrument.

WARRANTY

ALL COMPONENTS IN OPTION 002, EXCEPT
THE BATTERY, ARE WARRANTED FOR ONE
FULL YEAR. BATTERY BT-1, (HP PART NO.
1400-0253) IS NOT WARRANTED.

Option 003: C Channel
Input Characteristics:
Range: 50 to 1000 MHz, prescaled by 10.
Sensitivity:
15 mV rms sine wave 1-23.5 dBm: to 650 MHz.
75 mV rms sine wave -9.5 dBm1 to 1000 MHz.
Sensitivity can be decreased continuously by
up to 20 dB NOMINAL, 50 to 500 MHz and
10 dB NOMINAL, 500 to 1000 MHz by adjusting
sensitivity control.
Trigger level is fixed at 0OV NOMINAL.

Dynamic Range:
15 mV to 1V rms 36 dBi, 50 to 650 MHz.
75 mV to 1V rms 120 dBi, 650 to 1000 MHz.
Signal Operating Range: +5 Vdc to -5 Vdc.
Coupling: AC.
Impedance: 500 NOMINAL iVSWR, <2.5:1 TYPICAL)
Damage Level: +8V (DC + AC peaki, fuse protected.
Fuse located in BNC connector.

Frequency:
Range: 50 to 1000 MHz (burst or cwi.
LSD Displayed: 100 Hz to 1 Hz depending upon gate
time. At least 7 digits per second of gate time.
LSD, Resolution and Accuracy: Same formulas as for

Frequency A except “Gate Time” term becomes
“{Gate Time)/10".

Option 004 (for 5315A): High Stability Time Base (Oven Oscillator)

Frequency: 10 MHz.

Aging Rate: <1 part in 107/mo. {after 10 day warm upi.
Temperature: 1 part in 107, 0° to 50°C.

Line Voltage: <1 part in 107 for =10% variation.

Option 004 (for 5315B): High Stability Time Base (Oven Oscillator)

Frequency: 10 MHz.

Aging Rate: <5 parts in 108/mo.

Temperature: <2 parts in 108, 0° to 67°C.

Line Voltage: <1 part in 107 for £10% variation.

5315B: Rack and stack metal case with rear panel, switchable
AC power line module.
Specifications same as 5315A except as follows:
Rack Mount Kit: 5061-0072 recommended.
Oscillator Output: 10 MHz, 50 mV p-p into 50(} load
on rear panel.

External Frequency Standard Input: 10 MHz, TV rms
into 500() on rear panel. Requires internal selection.

Dimensions: 212 mm W X 81 mm H X 345 mm D
1838 X 316 X 1334 in.u.

Weight: Net, 3.2 kg i7 Ibs. 2 oz.1; Shipping, 4.5 kg (10 [bs.).
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Table 1-1. 5315A/8 Specifications (Continued)

DEFINITIONS

Resolution: Smallest discernible change of
measurement result due to a minimum change in
the input.

Accuracy: Deviation from the actual value as fixed by
universally accepted standards of frequency and time.

Least Significant Digit (LSD) Displayed:
Frequency:

2.5 X 10-7
Gate Time

2.5
Gate Time

X FREQ, FREQ <10 MHz.

FREQ =10 MHz.

Period:

2.5 X 10-7
Gate Time

2.5
Gate Time

X PER,  PER >100 ns.

X PERZ2, PER <100 ns.

All above calculations should be rounded to nearest
decade (i.e., 0.5 Hz will become 10 Hz and 0.4 ns will
be 0.1 ns).

Time Interval Average LSD
Tto25intervals .......................... 100 ns
25to 2500 intervals ................... ..., 10 ns
2500 t0 250,000 ... ... 1ns
250,000 to 25,000,000 intervals .............. 100 ps
>25,000,000 intervals ...................... 10 ps

Time Interval Average is a statistical process. LSD
displayed is calculated for 1 standard deviation (o}
confidence level.

Trigger Error:

/1120 X 10-6)2 + en2
{Input slew rate at trigger point)

seconds rms

where en is the rms noise voltage of the input for a
100 MHz bandwidth.

NOTES:
tDue to arithmetic truncation, quantization error will be
+7 or 2 counts of the LSD as follows:

. LSD
+ —_— X -7
+ 2 counts of LSD if FREQ or PER <1 X 10-7 FREQ <10 MHz.
. LSD 1/(Gate Time)
+ > H
+ 2 counts of LSD if FREQ or PIR FRE FREQ =10 MHz.

* 1 count of LSD for all other cases.
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1-11. OPTIONS

1-12. The options available for the 5315A/B are listed below. Specifications for the options are
given in Table 7-7 and full descriptions begin with paragraph 3-62. If an option is included in the
initial order, it will be installed at the factory and will be ready for operation upon receipt.
Options 002 and 006 are available as retrofit kits for field installation. For field installation of
Options 001,002,003, and 004, refer to the appropriate installation instructions in Section ll. The
Option 006 retrofit kit contains installation instructions.

Option Description

001 Temperature Compensated Time Base TCXO*

002 Battery and Charger (for Model 5315A only)

003 C Channel 1 GHz Input

004 High Stability Time Base—Oven-Contained Oscillator*
006 Offset/Normalizer (Used with Model 5315B only)

*Only one of either Option 001 or 004 can be installed.

NOTE

For Model 5315A (only), one of the following options must be
included with each order.

Option 100: 90-105 VAC; 48-66 Hz
Option 120: 108-126 VAC; 48-66 Hz
Option 220: 198-231 VAC; 48-66 Hz
Option 240: 216-252 VAC; 48-66 Hz

1-13. SAFETY CONSIDERATIONS

1-14. The 5315A/5315B Universal Counters are Safety Class | instruments, designed according to
international safety standards. This operating and service manual contains information, cau-
tions, and warnings which must be followed by the user to ensure safe operation and keep the
instrument in safe condition. -

1-15. INSTRUMENT IDENTIFICATION

1-16. Hewlett-Packard instruments have 2-section, 10-character serial numbers (0000A00000},
usually 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 pre-
fixes 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 a lower serial prefix number than that listed on the title page are
covered in Section VIL.
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1-17. ACCESSORIES

1-18. Table 1-2 lists accessory equipment supplied and Table 71-3 lists accessories available.

Table 1-2. Accessories Supplied

Description HP Part Number

Detachable Power Cord, 8120-1378
229 cm (714 feet}

Table 1-3. Accessories Available

Description HP Part Number

Rack Mount Kit {5315B Only) 5061-0072

1-19. RECOMMENDED TEST EQUIPMENT

1-20. The test equipment listed in Table 7-4 is recommended for use during performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets the critical
specifications listed in the table.

Table 1-4. Recommended Test Equipment

Instrument Critical Specifications Recommended Use
Model
Oscilloscope 100 MHz Bandwidth HP 1740A AT
Synthesizer/Function 0.1—10 MHz, 5—120 mVrms HP 3325A P.AT
Generator Sine and Square wave output
Signal Generator 10—100 MHz, 5—100 mVrms HP 8654A P
Synthesized Generator 50—1000 MHz, +1 to -14 dBm HP 8660C/86602A p
DC Voltmeter 20V Range, 0.05V Resolution HP 3465A AT
50() Feedthrough BNC Type PAT
{2 required)
Tee Connector BNC Type 1250-0781 AT
Power Splitter 50 MHz—1 GHz; HP 11667A P
Calibrated Output
Cables 13} 4 BNC 5002 11170C AT
Power Meter/Sensor 50 MHz—1 GHz; HP 436A/8481A P
-9 to -24 dBm
10 dB Attenuator HP 8491A P
Adapter, Coaxial Type N imalei-to- 1250-0780 P
12 required) BNC ifemale)
Adapter, Coaxial Type N imalei-to- 1250-0082 P
BNC (male)

*p = Performance Tests, A = Adjustments, T = Troubleshooting
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SECTION 1l
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. PREPARATION FOR USE

2-6. Power Requirements

2-7. The HP 5315A/B requires a power source of 100-, 120-, 220-, or 240-volt ac, +5%, -10%,
48 to 66 Hz single phase. Power consumption is approximately 12 watts. The 5315A (only) may also
be powered by the Option 002 Battery Pack. See Section |, Specifications and Section VIII, para-

graph 8-65, for description.
i CAUTION

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

2-8. Line Voltage Selection

2-9. The 5315A is preset at the factory to one of four line voltage selections. Refer to the rear
panel label (see Figure 2-1) to determine which of the following settings is preselected:

Option 100: 90 to 105 VAC; 48-66 Hz
Option 120: 108 to 126 VAC; 48-66 Hz
Option 220: 198 to 231 VAC; 48-66 Hz
Option 240: 216 to 252 VAC; 48-66 Hz

T3 sewosy~ [0 whastv~.
- osze¥ ~ () 2imasav

Figure 2-1. 5315A Line Voltage Selection Label
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2-10. Changing the 5315A power line voltage selector requires opening the cabinet. Instruc-
tions for changing the line voltage setting are given in Section V.

2-11. The 5315A has a rear-panel power module that contains a printed-circuit line voltage
selector toselect 100-,120-, 220-, or 240-volt ac operation (see Figure 2-2). Before applying power,
the pc selector must be set to the correct position and the correct fuse must be installed as
described below.

PC BOARD PART NUMBER IS
HP 5020-8122

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to pusition desiced voltage on top-left side
Push board firmiy into module slot

3. Rotate fuse pull back »nto normal position

and re-insert fuse in holders, using cautions to

select correct fuse value

Figure 2-2. 53158 Line Voltage Selection Card

2-12. Power line voltage connections are selected by the position of the plug-in circuit card in
the module. When the card is plugged in to the module, the only visible markings on the card
indicate 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 0.25A fuse (HP Part No. 2110-0201) for
100/120-volt operation; a 0.12A fuse (HP Part No. 2110-0318) for 220/240-volt operation.

2-13. To convert from one line voltage to another, 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.

2-14. Pull on the fuse lever to remove the fuse and then pull the card out of the module. The
fuse lever must be held to one side to extract and insert the card. Insert the card so the marking
that agrees with the line voltage to be used is visible.

2-15. Return fuse lever to normal position, insert correct fuse, slide plastic window over the
compartment, and connect the power cord to complete the conversion.
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2-16. Power Cable

WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THEPROTECTIVE
EARTH TERMINALS OF THIS INSTRUMENT MUST BE CON-
NECTED TO THE PROTECTIVE CONDUCTOR OF THE (MAINS)
POWER CORD.THEMAINSPLUG SHALLONLY BE INSERTED IN
A SOCKET OUTLET PROVIDED WITH A PROTECTIVE EARTH
CONTACT. THE PROTECTIVE ACTION MUST NOT BE NE-
GATED BY THE USE OF AN EXTENSION CORD (POWER CABLE)
WITHOUT A PROTECTIVE CONDUCTOR (GROUNDING).

2-17. The 5315A/B 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 Fig-
ure 2-3 for the part numbers of the power cable and plug configurations available.

2-18. Operating Environment

2-19. TEMPERATURE. The 5315A/B may be operated in temperatures from 0°C to 50°C.

2-20. HUMIDITY. The 5315A/B may be operated in environments with humidity up to 95%.
However, it should be protected from temperature extremes which cause condensation in
the instrument.

2-21. ALTITUDE. The 5315A/B may be operated at altitudes up to 4,600 metres (15,000 feet).

POWER-INPUT
SOCKET

8120-1378 8120-0698 8120-2014

Figure 2-3. Power Cable HP Part Numbers versus Mains Plugs Available
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2-22. STORAGE AND SHIPMENT
2-23. Environment

2-24. The instrument may be stored or shipped in environments with the following limits:

Temperature ... -40°C to +75°C
Humidity ..o Up to 95%
Altitude ... 7,620 metres (25,000 feet)

2-25. The instrument should also be protected from temperature extremes which cause con-
densation within the instrument.

2-26. Packaging

2.27. 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 instrument by model number and full
serial number.

2.28. OTHER PACKAGING. The following general instructions 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 a tag indicating type of service required, return address, model
number, and full serial number.)

b. Use a strong shipping container. A double-wall carton made of 2.4 MPa (350 psi) test
material is adequate.

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

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

f. Inany correspondence, refer to the instrument by model number and full serial number.
2-29. FIELD INSTALLATION OF OPTIONS

2-30. The following paragraphs provide instructions for field installation of Options 001, 002,
003, and 004. Any of the options may be installed after the purchase of the Model 5315A or 53158
by ordering the appropriate parts listed in Table 2-7 and performing the installation procedure
for that option. Field installation instructions for the Model 5315B Option 006 are contained in
the Installation and Service Manual.
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2-32. To obtain the necessary parts for installation of an option, order by part number as listed
below (refer to Section VI for ordering information).

Table 2-1. Option Parts for Field Installation

Channel C Assembly A9
Special BNC Connector
Teflon Insulator

Hex Nut

Lockwasher

Connector

Fuse .125A

Front Panel (5315A; serial numbers
prefixed 2120A and above)

Front Panel (5315A; serial numbers
prefixed 1812A through 2032A)

Front Panel (5315B; serial numbers
prefixed 2120A and above )

Front Panel (5315A; serial numbers
prefixed 2120A and above)

Screws 6-32 X .250” Pan Head Pozidriv (4 each)

Reset Cable Assembly (W2); used
on instruments with serial numbers
prefixed 1812A to 1920A.

Option Description HP Part Number

001 Temperature Compensated Time Base* 05315-60007

002 Battery Pack Retrofit Kit
For 5315A with serial numbers 05315-60113
prefixed 2120A and above
For 5315A with serial numbers 05315-60105
prefixed 1812A through 2032A

003 Channel C (Input to 1 GHz)

05315-60009
05305-60205
05305-20105
0590-0038
2190-0124
05305-60206
2110-0301
05315-00027

05315-00004

05315-00029

05315-00008

2360-0113
05315-60106

004; 5315A

Oven-Contained Time Base*

05315-60017

004; 5315B

Oven-Contained Time Base*

Screws securing Oscillator Mounting
Bracket to left side frame and
A1 motherboard.

6-32 X .312” Pan Head Pozidriv w/lock (4 each)

05315-60112
2360-0115

2360-0113

006; 53158

Offset/Normalizer Module**
Retrofit Kit

05315-60110

*The mounting hardware for the standard oscillator is used to mount Options 001 and 004 (5315A), or the A15A1
Assembly of Option 004 (5315B).
**Includes installation instructions, parts and hardware.
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Installation of TCXO Option 001

2-34. Option 001 consists of a Temperature Compensated Crystal Oscillator, which replaces
the standard oscillator. To install Option 001, proceed as follows:

Remove the AC power cord.

Remove the instrument top cover. For Model 5315A, this requires removal of the four
screws accessible from the cabinet bottom. For Model 5315B, loosen the single screw
on the top rear center of the top cover and slide top backwards.

Remove the A1 Motherboard by removing the three screws located on either side of
transformer T1, and center of the board. Save the four plastic spacers.

Remove the two screws that secure the existing reference oscillator; remove the
oscillator circuit board.

Insert the A7 TCXO assembly, with components facing to the outside of the instrument,
into J2 of the A1 Motherboard assembly. See Figure 5-3.

Secure the assembly by installing the two screws through L-brackets with lockwashers
and hex nuts.

Perform Option 001 adjustment as described in Section V.

Replace A1 Motherboard, the four spacers and the top cover.

Installation of Battery Pack and Charger Option 002

2-36. Option 002 consists of a rechargeable battery and charger assembly {A6), which are in-
stalled in the top cover of Model 5315A. To install Option 002, proceed as follows:

NOTE

Option 002 may be installed only in Model 5315A. Installation
should be performed by qualified service personnel only.

Remove the AC power cord.

Remove the instrument top cover by removing the four screws accessible from the
cabinet bottom.

Position the bracket assembly, with A6 and BT1 installed, onto the six mounting posts on
the inside top cover, placing the charger toward the front and the battery toward the rear
of the instrument. Secure with six press-on retainers supplied. The “ground clip”
should be positioned as shown in Figure 5-4.

Connect J1 of the A6 Charger assembly to J4 of the A1 Motherboard assembly using cable
harness supplied. Position cable negative battery terminal lead beside the battery
cover (refer to Figure 5-3).

NOTE

Connectors on this harness are polarized; do not force
the connectors.

If the oven oscillator (Option 004) is installed, add a short insulated jumper wire at ATW1
(refer to the 5315A A1 Assembly Schematic).

Perform the Option 002 adjustment as described in Section V.

Replace the top cover. Position the cable harness so the cable will not be pinched by
the cover.
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2-37. Installation of C Channel Option 003

2-38. Option 003 consists of a T GHz Channel Assembly (A9) which plugs into an existing
motherboard connector. Procedures are provided for the installation of Option 003 in Model
5315A (paragraph 2-39) and Model 5315B (paragraph 2-40).

NOTE

If Option 003 is to be installed in a 5315A/B with a Serial Prefix of
1920A or earlier, the following modifications must be performed.

1. On A1 Motherboard, using diagonal pliers, clip off
pin 1 of A1J6.

2. On A9 C Channel, install the RESET CABLE W2 (HP
Part No. 05315-60106), by soldering the end (opposite
the connector pin) into the vacant printed circuit
pad next to pin 1 of P1,

3. Perform the following installation procedure. When
finished, insert the connector end of RESET CABLE W2
into A1)7, pin 15 to complete the installation.

2-39. To install Option 003 in HP Model 5315A, proceed as follows:
Remove the AC power cord.

b. Remove the instrument top cover (MP 12) by removing the four screws accessible from
the cabinet bottom.

Remove the LEVEL/SENS and GATE TIME control knobs.

d. Remove the three screws which secure the motherboard to cabinet bottom. Remove the
handle (MP 3) and the four black spacers (MP 4) and lift the entire instrument straight
up and out.

e. Remove the front panel hex nuts on the CHANNEL A and B BNC’s and the three control
hex nuts.

f.  Remove the 1/4” hex nut on the left rear side of the A2 Display Assembly. Pull
the front panel (MP6) forward until it clears the control shafts and input jacks. Note
the spacer between the front panel and A2 Assembly.

NOTE

If the old front panel has bezels installed in the holes, transfer
them to the replacement panel.

g. Remove the four screws securing the A4 Input Amplifier.

h.  Remove the A3/A4assembly by gently lifting on the rear edge of A4, until the pinscome
free of motherboard connector A1 5.

i.  Position the A9 C Channel assembly, component side up and protruding connector pins
toward rear of instrument, over A1 motherboard jack J6. Install by gently pressing the
row of connector pins into }6 until the assembly rests on the spacers mounted on A1.
Secure with four screws provided.

j- Install the Special Input BNC (provided) in the INPUT C position (center) of the 5315A
replacement front panel (provided) as illustrated in Section Ill, Figure 3-12.

k. Connect the SMC connector on A9 W1 to the INPUT C BNC; loosely install the new
front panel; set the instrument into the cabinet bottom.
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0.

Perform Option 003 adjustment as described in Section V.
Remove the instrument from the cabinet bottom and replace the A3/A4 Input Amplifier.

Position the front panel, and reinstall the CHANNEL A and B BNC and three control hex
nuts. Replace the LEVEL/SENS and GATE TIME control knobs.

Reinstall the instrument into the cabinet bottom and secure with three screws. Replace
the handle and four black spacers. Replace the cabinet top cover.

2-40. To install Option 003 in HP Model 5315B proceed as follows:

d.

b.

Remove the AC power cord.

Remove the instrument top cover (MP 12) by removing the screw which secures the
carrying handle (MP 11) at rear of instrument. Slide the cover backward until free.

Remove the gray trim strip (MP 16) from top of the instrument front frame (MP 17).

Remove the four screws which secure the front panel (MP 21). The front feet of the instru-
ment must be removed to access the two screws on the frame bottom.

NOTE

Steps e & f apply only to instruments with serial numbers
prefixed 1812A through 2032A. For all instruments, continue
with step g.

Remove the two screws which secure the support bracket, on the left side of AT mother-
board, to the instrument side frame.

Remove the two screws and bracket which secure the A1 power supply heat sink to the
instrument side frame.

Remove the two screws at the rear edge of A1 motherboard.

Disconnect the three power transformer secondary wires (BLU, BLU, WHT-BLU) from the
A1 Motherboard, by pulling the push-on connectors straight up and off the test pins.
Remove the OSC OUT wire which connects }8 to A1 Motherboard in the same manner.

NOTE

HP 53158 instruments with serial number 1832A00001 to 1832A00120
do not have “push on” connectors on the transformer secondary
terminals or EXT REF wires. Carefully unsolder and resolder the
wires on these instruments to complete installation.

Carefully pull the entire instrument straight forward, through the front frame, and clear
of the cabinet.

Remove the LEVEL/SENS and GATE TIME front panel control knobs.

Remove the front panel hex nuts on CHANNEL A and B INPUT BNC’s and the three
control hex nuts.

Remove the 1/4” hex nut on the left side (back) of the A2 Display Assembly, and pull the
front panel (MP21) straight forward, until clear. Note the spacer between the front panel
and the A2 assembly.

Remove the A3/A4 assembly by gently lifting on the rear edge of A4, until the pins come
free of motherboard connector A1 J5.

Position the A9 C Channel assembly, component side up with the protruding connector
pins toward rear of instrument, over A1 motherboard jack J6. Install by gently pressing
the row of connector pins into J6 until the assembly tests on the spacers mounted on A1
Secure with four screws provided.
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Install the Special Input BNC (provided} in the INPUT C position (center} of the 5315B
replacement front panel (provided) as illustrated in Section Ill, Figure 3-12.

Connect the SMC connector on A9W1 to the INPUT C BNC, and loosely install the new
front panel.

Position the cabinet and A1 motherboard assembly side by side, with the cabinet facing
to the rear. Route the three power transformer secondary wires through the cabinetside
frame and reconnect to A1 motherboard test pins. Ensure the wire colors match the pins
as labeled.

Carefully replace AC power cord, and perform Option 003 adjustment as described in
Section V.

Disconnect the power transformer secondary wires. Reinstall the A3/A4 Input Ampli-
fier assembly.

Reinstall the instrument into the cabinet by reversing steps a through |. Be sure that the
A1 motherboard fits into the board guides.

Installation of Oven Oscillator Option 004 (5315A)

Option 004 consists of an oven-contained oscillator assembly (A14), which plugs into the

reference oscillator connector )2 on the motherboard. Option 004 replaces the standard oscil-
lator assembly (A13) or the TCXO assembly. To install Option 004 in the 5315A, proceed as follows:

Remove the AC power cord.

Remove the instrument top cover by removing the four screws accessible from the
cabinet bottom.

If battery pack Option 002 s installed, disconnect the 11-conductor cable assembly W4 at
the motherboard connector.

Remove the four spacers (MP4) and the three screws used to secure the A1 motherboard.
Two of the screws are located on either side of transformer T1 with the other in the center
of the board.

Remove the two screws which secure the existing reference oscillator assembly. Remove
the assembly.

Position the A14 oven oscillator assembly with the components facing the left side of
the instrument. Insert A14P2 into the motherboard jack (A1)2) from which the previous
assembly was removed.

Secure the assembly to the motherboard by installing the two screws through the
L-brackets.

If battery Option 002 is also installed, add a short insulated jumper wire on the A1
motherboard at the location labeled “W1.”

Perform the 5315A Option 004 adjustment as described in Section V.

Install and secure A1 motherboard with the three screws. Replace the four spacers.
Reconnect the battery option cable (if necessary). Install and secure the top cover with
the four screws.
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Installation of Oven Oscillator Option 004 (5315B)

2-44. Option 004 consists of an Oven Module Assembly 1A15) with mounting bracket and an
interconnect board, which plugs into the reference oscillator connector J2 on the AT mother-
board. This assembly replaces the standard oscillator assembly {A13) or the Option 001 TCXO
assembly (A7). To install Option 004 in the 5315B, proceed as follows:

2-10

Disconnect the 5315B power cord.

Remove the instrument top cover (MP12) by removing the carrying handle screw (MP11)
at rear of instrument. Slide the cover toward the rear until free.

Remove the bottom cover (MP8) by loosening the captive screw (at the rear edge of the
cover). Slide cover toward the rear until free.

Remove the two screws which secure the existing reference oscillator assembly. Remove
the assembly.

Position the oven module and bracket assembly with the flat surface of the bracket facing
the left side strut and the foot of the bracket over the hole near the center of the mother-
board. Guide the bracket into place against the side strut. The lower edge of the bracket
should be inserted in the space between the edge of the motherboard and the side strut,
(between the rear deck and board guide).

Secure the bracket to the side strut using three 6-32X 3/8 inch screws; secure to mother-
board using a similar screw.

Insert the interconnect board (A15A1) into connector A1J2 of the motherboard
assembly. The components should face the left side of instrument.

Secure the interconnect board by installing the two 6-32 X 1/4 inch screws through
the L-brackets.

Perform Option 004 adjustment as described in Section V.

Replace the bottom and top covers.
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SECTION HI
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating information for the 5315A/B Universal Counter. Descrip-
tions of all front panel controls, connectors, and indicators as well as an operator’s check, oper-
ating instructions, and operator’s maintenance are provided.

3-3. OPERATING CHARACTERISTICS

3-4. The 5315A/B is a 100 MHz and 100 ns full universal counter, capable of Frequency, Period,
Time Interval, Ratio, and Totalize type measurements. To maximize resolution, the 5315A/B uses
a reciprocal counting technique for frequencies below 10 MHz, automatically switching to
conventional frequency counting for frequencies above 10 MHz. The gate time is continuously
adjustable from 50 ms to 10 s, on the front panel. The internal microcomputer performs the
calculations, and automatically compensates for the arbitrary gate time, The display is given in
scientific notation {i.e., exponents of blank, +3, £6, or £9). The inputamplifiers are optimized for
both time interval and frequency measurements,

3-5. When the optional third input channel is installed, the (“C”) frequency range of the
counter is extended to 1 GHz. The input sensitivity can be decreased, continuously, up to 20 dB
nominally (in the range of 50 to 500 MHz) and 10 dB nominally {in the range of 500 to 1000 MHz}.

3-6. MODES OF OPERATION

3-7. The 5315A/B provides ten modes of operation and two check functions. The resolutionand
accuracy for each mode except A Armed by B is provided in Table 7-1. The modes of operation
are described in the following paragraphs:

FREQ A (Frequency A)

PER A (Period A)

T.l. A—B [Time Interval A (start)-to-B (stop)|
T.l. AVG. A—B (Time Interval Average A-to-B)
T.l. DELAY (Holdoff)

RATIO A/B (Ratio A-to-B)

A BY B (Gated Totalize)

A-Armed-By-B Mode

FREQ C (Option 003}

TOT (Manual Totalize)

CHECK

Display Check

3-8. FREQ A (Frequency A Mode)

3-9. Frequency measurements are made by connecting a signal (up to 100 MHz) to INPUT A,
and pressing the FREQ A key (with the Blue shift key out). Select the appropriate input signal
conditioning and adjust the LEVEL/SENS control (with TRIGGER LEVEL/SENSITIVITY key to
TRIGGER LEVEL) to optimum trigger point. The optimum trigger point may be determined by
centering the LEVEL/SENS control within the triggering range, indicated by the flashing trigger
light. The GATE TIME control determines the resolution of the measurement, and may be
displayed by pressing the GATE TIME function key and Blue shift key. The gate time range when
FREQ A is pressed is 60 ms to 10 s, typical. However a gate time range of 500 us to 30 ms s available
by pressing T.I. DELAY and TOT STOP/START simultaneously. When the Blue Shift key is OUT,
the 5315A/B will be in FREQ A. When the Blue Shift key is IN, the 5315A/B will be in PER A. PER A
is discussed in the following paragraph.

3-1
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3-10. PER A (Period A Mode)

3-11.  The Period A mode allows single period measurements to be made with periods of 100,000
seconds (28 minutes) to 10.0 nanoseconds into INPUT A. Select the appropriate input signal
conditioning and Trigger Level/Sensitivity.

3-12.  T.I. A—B|Time Interval A (start)-to-B (stop}] Mode

3-13. T.I. A—=B measures the time interval between a START signal at INPUT A and a STOP signal
at INPUT B. If both the START and STOP signals are derived from the same signal, connect the
signal to INPUT A and set the SEP/COM A key to the COM A position (IN). Separate slope and
Level/Sensitivity controls for each channel allow variable triggering on either positive or
negative going slope. A single-shot time interval measurement may be made over a range of
100 nanoseconds up to 8 digits and 100,000 seconds after 9 digits.

3-14. T.I. AVG A—B (Time Interval Average A-to-B) Mode

3-15. The T.I. Average mode provides greater resolution of time interval measurements
than single-shot T.l. mode. In the T.l. AVG mode, the gate time control varies the number of
events of time intervals averaged {approximately GATE TIME X REP RATE). The resolution of
the measurement is improved by the \/N, where N is the number of time intervals averaged.
A limited range of negative T.I. measurements (i.e., B triggers before A) are possible in T.I.
AVG mode.

3-16. Inthe T.l. AVG mode, there must be at least 200 ns dead time. Dead time occurs between
the preceding time interval stop event and the current time interval start event, as shown in
Figure 3-1. This means that in T.l. AVG mode, the repetition rate must be less than 5 MHz.

START STOP START STOP

T.l. MEASURED

A — SLOPE

B + SLOPE

S

DEAD TIME >200 ns

Figure 3-1. T.I. Average Dead Time
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3-17.  T.L. DELAY (Holdoff} Mode

3-18. The T.I. DELAY mode of operation is similar to T.l. A—B, but with the following additional
control: The front panel GATE TIME control inserts a variable delay (from 500 us nominal to
>20 ms between the START (INPUT A) event and the enabling of the STOP (INPUT B) event.
Potential STOP events are ignored during the specified delay or holdoff. The amount of delay
time may be continuously measured and displayed by simultaneously pressing the T.I. A—=B, T.l.
DELAY, and Blue shift keys. Figure 3-2 illustrates the T.l. DELAY function.

START STOP

t<—-————DESIRED T.1. MEASUREMENT -

le- ACTUAL T.I. MEAS -
|

|
|
I
|

STANDARD T.I. A—»B

START STOP
le————————— DESIRED T.I. MEASUREMENT —
. ACTUAL T.I. MEAS >
[ HOLDOFF

T |

T.I. DELAY

Figure 3-2. Timing of Time Interval Delay Mode

3-19. RATIO A/B

3-20. The RATIO A/B mode of operation measures and displays the frequency ratio of signals
on INPUT A tosignals on INPUT B. The GATE TIME control determines the resolution by selecting
the number of cycles of the INPUT B signal over which the ratio A/B is measured. Increasing the
gate time (towards MAX) or increasing the frequency of INPUT B results in an increased reso-
lution of the measurement. Frequencies up to 100 MHz on both channels are allowed.

3-3
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3-21. A BY B (Gated Totalize)

3-22. A BY B (A gated by Bi is a totalize mode of operation (see Figure 3-3), in which events on
INPUT A (up to 100 MHz) are counted for a duration determined by INPUT B. The gate is
“OPENED” on the slope of Input B selected by the Channel A Slope switch,and “CLOSED” on
the slope of Input B selected by the Channel B Slope switch. This allows any one of four discrete
gate durations from a given signal on Input B. The Channel A slope switch also determines which
slope of the events signal is counted on INPUT A. A BY B is a single-shot mode of operation.
The RESET button must be pressed to clear the display and allow the initiation of a
new measurement.

GATE BEGINS ON THE | GATE ENDS ON THE SLOPE
SLOPE SELECTED BY ! | SELECTED BY SLOPE B ——
SLOPE A- | e

I

ToMle GATE OPENED — "

sLopP sLop
OPE A _/~ oPEB ./ POSITIVE TRANSITIONS COUNTED

| WHEN SLOPE A IS AT £
| {3 EVENTS COUNTED)

SLOPE A SLOPE B~

INPUT B | }

w
~
@]
o
m
g

v
Iy
o
o
m
@©

NEGATIVE TRANSITIONS COUNTED
I WHEN SLOPE A (S AT _
| {4 EVENTS COUNTED)

SLOPE A - SLOPE B~
‘
|
el L
INPUT A |

[
I
[
!
[
[
I

Figure 3-3. Timing of Totalize A by B Mode

3-23. A-ARMED-BY-B Mode

3-24. The 5315 has a measurement function, frequency-A-Armed-By-B, Averaged, for
frequency averaging. Called “A ARMED BY B”, this function allows the 5315 to average
together multiple frequency measurements. To do this, a sampling signal synchronized withand
of pulse width less than. the signal bursts must be applied to the Channel B input. This signal
performs two functions: one, it tells the 5315 when to count the incoming bursts and
when to ignore the dead time between bursts; and two, it opens the 5315 gate. The
measurement interval is set from the front panels and itslength determines the number of bursts
to be averaged. Figure 3-4 shows an example of function A-Armed-By-B. In this example, TMHz
bursts, 10 us wide, at a 10 kHz repetition rate are applied to Channel A input. A sampling signal of
equal repetition rate and shorter pulse width is applied to Channel B. This sampling signal must
be synchronized with the Channel A frequency burst signal. When the first burst occurs, the
sampling signal at Channel B opens the gate, and tells the 5315 to begin counting the events at
Channel A. When the sampling signal disappears, the 5315 stops counting the events at
Channel A. If the gate is still open and another burst occurs, the 5315 will add these “new”
events to the previous events counted. This will continue until the measurement interval
runs out. On the next sampling pulse, after the gate closes, the 5315 will compute the average
frequency of the signal during the burst (in this example 1 MHz). A final sampling pulse must
occur after the measurement interval ends to terminate the measurement. The events that
occurred during this final pulse are not averaged in the displayed amount.
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CHANNEL A f .
SIGNAL —y

CHANNEL B | | | l | I I
SAMPLING

SIGNAL

MEASUREMENT I /L

INTERVAL SELECTED INTERVAL \
HAS ENDED

THIS PULSE REQUIRED TO
TERMINATE MEASUREMENT

SIGNAL PARAMETERS: 1 MHz, 10 us Wide, 10 kHz Rate

Figure 3-4. A ARMED BY B

3-25. The length of the measurement interval and signal repetition rate determine how many
bursts will be averaged. Faster burst repetition rates allow shorter measurement intervals for a
given number of averages. The main limit is that no more than 100 million “events” can be
counted (either input signal cycles or time base counts). In the case of Figure 3-4, each burst
contains 10 “events”, with 10 thousand occurring in 1 second for 100 thousand “events” per
second. Since 100 million events is the limit, the 5315 could average for 1000 seconds before
the events counter would overflow. And, since the measurement interval determines the
number of averages, a 1000-second measurement interval would be necessary before the events
count or time base count would overflow. This, of course, is longer than that obtainable from the
5315 (maximum measurement interval of about 10 seconds). A specific case where the 5315
would overflow would be a 50 MHz signal pulsed for 200 ns at a 2 MHz rate. In this case 10
“events” occur during each burst, with 2 million bursts per second, or 20 million “events” in
T-second. So, the 5315 would overflow in 5 seconds, thus the gate time must be less than
5 seconds, and 10 million bursts would be averaged. If the 100 million events limit is exceeded
the displayed answer will be inaccurate.

3-26. A ARMED BY B has two modes (two different measurement interval ranges) and is not
labeled on the front panel. For a measurement interval range of 500 us-30 ms, press T.l. DELAY
and RATIO A/B together. The measurement interval may be displayed by selecting the GATE
TIME mode for the LONG interval or by pressing T.I. A—B, T.l. DELAY, and Blue Shift key
simultaneously for the SHORT interval. For a measurement interval range of 60 msto 10 seconds,
press FREQ A and TOT STOP together. The Channel A Trigger Slope is set by the front panel
Channel A Slope switch. The sampling signal enable slope (begin counting} is determined by the
Blue Shift key. In the OUT position the counting will be enabled on the sampling signal positive
slope. In the IN position, the counting will be enabled on the sampling signal negative slope. The
gate will also be opened on the same slope as determined by the Blue Shiftkey. The disable slope
is determined by the Channel B front panel slope switch. The measurementinterval is controlled,
as normal, by the front panel GATE TIME control. The gate will close once the selected time has
passed. There is no problem if the gate should close in the middle of counting a burst. The
following limits do exist in this mode:

1. 200 ns minimum dead time between bursts.
2. 100 ns minimum burst width.

3. The enable slope can only be negative when using the short measurement interval
(500 us-30 ms).

Resolution increases with the square root of the number of samples averaged, N.
(10-7) X (INPUT FREQ)
(Sampling Signal Width) X (\/N)

Measurement Interval
Gate signal repetition rate

Resolution ~ Hz

N ~

3-5
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From Figure 3-4, the sampling signal is 10 us wide at a 10 kHz repetition rate with a measurement
interval of 1-second. With a single-shot measurement:

. 100 X 10-9 1 % 106
resolution = X
10 X 10-6 Vv
but with average N = 10000 (1 second measurement interval):
-9 6
100 X 10 X 10

resolution =
10 X 10-6 v/ 10000

Accuracy: The actual measurement interval is shorter than the correct value by about
1 nanosecond. With short sample pulse widths and large N values the displayed answer will not
be perfectly accurate:

= 104 or 10 kHz resolution

=100 Hz (100 times better)

10-9
measurement interval

Ultimate accuracy = X (Input FREQ)

With a 10 us sample pulse width, accuracy can be as good as 100 Hz if enough events are averaged.

3-27. FREQ C (Frequency C Mode, Option 003)

3-28. To make afrequency measurement on a CW signalin the range of 50 MHz to 1 GHz, select
FREQ C function and connect the signal to INPUT C.

NOTE

If the amplitude of the signal exceeds the 1V rms dynamicrange,
the measurement may be incorrect.

Set the GATE TIME control to MIN (but not hold). Set the SENS C control to MIN. Slowly move the
SENS C control in a clockwise direction (toward MAX) until the counter begins to gate. This
represents the optimum trigger sensitivity. To increase the displayed resolution, move the GATE
TIME control toward MAX, Pressing either slope switch will reset the counter.

NOTE

The Trigger Lights for INPUT A and INPUT B are inoperative and
extinguished when functions FREQ C or GATE TIME are selected.
This is normal. However, pressing either Channel A or B Slope
switches will reset the counter.

3-29. TOT STOP/START (Totalize Start-Stop Mode)

3-30. Totalize STOP/START is a manually gated, totalize mode of operation. Pressing the blue
shift key (IN position) opens the main gate, allowing INPUT A events to be counted. Pressing the
shift key again (OUT position) closes the gate, stopping the count. The count is continuously dis-
played, and cumulative from gate cycle to gate cycle. The RESET button clears the counter and
resets the display to zero.

3-31. CHECK (Mode}

3-32. The Check mode applies 10 MHz from the internal (or external for 5315B) reference
oscillator to the MRC. It is used to verify the basic operation of the counter, GATE lightand GATE
TIME control.
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3-34. The Display Check mode is unlabeled; it cycles the display through a routine that exercises all
digits and most annunciators. With the POWER switch to ON, and all function switches to the “OUT”

position, a rolling display, corresponding to Table 3-1, will result.

Table 3-1. Display Check

All Displays OVFL | ERROR | — | Hz GATE| dp1| dp2]| dp3
OOOLOOn0 o .

AR S AR . . .
REEEEEEENE . .
H3333353 -2 : .
S . .
R e R . . * |
[ W | ::v ;:' ® *
IR * . .
e o P . .
I:‘i l:: 1:'1 l:} C: 1:: C/ ::: - v:: ° ° °

BLANK . . . .

3-35.

FRONT AND REAR PANEL FEATURES AND CONTROLS

3-36. The following paragraphs describe the features and controls of the function selection,
signal conditioning, and display sections of the front panel. Front and rear panel controls are
individually located and described in Figures 3-7 and 3-8).

Except RESET all front panel key switches “latch” in and stay
when pushed. A second push releases latched keys. The six keys
between RESET and the blue “shift” key are interconnected so
that pushing one will release another latched key.

3-37.

NOTE

FUNCTION SELECTION CONTROLS

3-38. The function (modej selection section of the front panel contains the POWER (Stby/On),
Reset keys, Function Mode keys group (within the border outline), and Gate Time/Delay control.

3-39. The POWER key sets the 5315A/B either to ON or STBY (Standby). In the ON position (in}
power is supplied to entire instrument. In the STBY position (OUT) unregulated DC is supplied
only to battery-pack charging circuits (Option 002). The RESET key clears and updates the display

for continuous measurement modes, and resets the counter in totalize modes.

3-40. Each of the keys within the outlined function group can select one of two functions:
With the blue shift key in the “OUT” position, the other six keys select the function
labeled above (i.e., FREQ A, T.I. A—B, etc.). With the shift keyinthe “IN” position, the keys select

the function labeled in blue below (i.e., PER A, T.I. AVG A—B, etc.).

3-7
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3-41. The GATE TIME/DELAY control determines the amount of gate time per measurement,
and it is continuously adjustable over a range of 50 ms to 10 seconds. The selected gate time may
be displayed by pressing the GATE TIME function key, and the blue shift key. In the T.I. DELAY
mode of operation the control determines the amount of time the Start Channel is held off or
“delayed” (see paragraph 3-17). The amount of “delay” may be displayed by pressing the T.I.
A—B, T.I. DELAY, and blue shift key simultaneously. In the T.I. A~B mode of operation, the GATE
TIME/DELAY control determines the sample rate.

3-42. SIGNAL CONDITIONING CONTROLS

3-43. A full complementofsignal conditioning controls are provided for each channel (Aand B)
input (see Figure 3-6). These controls allow the selection of Attenuation (X1,X20), Slope (positive
or negative) and input coupling (AC or DC). The SEP/COM A switch allows the selection of
separate Channel A and B inputs in the SEP position. The COM A position disconnects the Chan-
nel B Input BNC, and connects both Channel A and Channel B input amplifiers to the Chan-
nel A input.

3-44. A low pass filter for Channel A input is provided. With the FILTER NORM key “in”
frequencies above 100 kHz are effectively attenuated. With the FILTER NORM key “out”
there is no filtering.

3-45. TRIGGER LEVEL/SENSITIVITY CONTROLS

3-46. The Trigger Level/Sensitivity controls provided for each channel operate as follows: With
the TRIGGER LEVEL/SENSITIVITY key “out”, the LEVEL/SENS control adjusts the trigger level
(over a range of 2.5 volts DCin ATTN X1,0r £50 volt DCin ATTN X20). With the TRIGGER LEVEL/
SENSITIVITY key “in”, the LEVEL/SENS control adjusts the input sensitivity from MAX {10 mV
up to 10 MHz, 25 mV up to 100 MHz) with control fully clockwise to MIN (greater than 500 mV)
with control fully counterclockwise (see Figure 3-5).

+2.5V

Trigger Level adjustable
= " TRIGGER over * 2.5 volts with
- 2.5V LEVEL sensitivity constant
i at MAX
-2.5V

Sensitivity adjustable from
~ 10 mV to > 500 mV
with Trigger Level constant
at 0 volts

~.

Figure 3-5. Trigger Level/Sensitivity Controls
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Figure 3-6. 5315A/B Front End Block Diagram

3-9



Model 5315A/B
Operation

(@]

POWER

5315A

A STBY RESET

UNIVERSWAL \COUN'RER

ATTN FILTER

GATE i WY x1 NORM  SEP AC A
TIME
! . Rano FREa 1o — - . . . . .
A~B GEANE) A/B STOP ”
=0C X20 100k Hz COM A  X20 DC m

IEIIEF'I

T AVG CHECK A GATE TCT
A =B TIME  START

STBY/ON. Supplies power to entire counter in the ON position. Supplies power:
to the Battery-Pack (Option 002) in the STBY {Standby) position, and to Option 004
for crystal oven power.

RESET. Clears and updates display in continuous measurement modes, resets counter
to zero in totalize modes.

FREQ A. Selects Frequency modes of operation (with SHIFT key out), for signals on In-
put A.

PER A . Selects Period mode of operation (with SHIFT key in), for signal on Input A.

NOTE

This switch, when depressed (IN), maintains oven in standby mode. The
switch only operates this way with the battery (Option 002) and oven
reference oscillator (Option 004) installed.

T.I. A—~B. Selects Time Interval mode of operation (with SHIFT key out) measuring
time differences from Start signal on INPUT A to Stop signal on INPUT B (when in
SEP).

1.i. AVG A--B. Selects Time Interval Average mode of operation (with SHIFT key
in), measuring time difference from Start signal on INPUT A to Stop signal on INPUT
B (when in SEP).

T.l. DELAY. Selects Time Interval mode of operation (with SHIFT key out), measuring
time differences from Start signal on INPUT A to Stop signal on INPUT B (when in SEP),
with the triggering of the Stop signal DELAYED (held off) for a period of time deter-
mined by GATE TIME DELAY control.

CHECK . Applies 10 MHz from reference oscillator to MRC (with SHIFT key in), to verify
operation of MRC, display and GATE TIME control, microcomputer, etc.

RATIO A/B. Selects Ratio mode of operation (with SHIFT key out), measuring the ratio
of the signal frequency at INPUT A to the signal frequency at INPUT B.

A BY B. Selects a “gated” totalize mode of operation (with SHIFT key in), in which the
signal frequency of INPUT A is totalized for a gate duration determined by the signal
on INPUT B.

FREQ C. Enables the Frequency C INPUT (Option 003) module (with the SHIFT key out).

GATE TIME. Continuously measures and displays the gate time determined by the GATE
TIME control (with SHIFT key in).

INRUT

3-10

Figure 3-7. Front Panel Features
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NOTE

The trigger lights are disabled and extinguished when either FREQ C
or GATE TIME is selected.

o TOT, STOP/START. Selects Totalize mode of operation, manually controlled by the
SHIFT key. With the SHIFT key in, totalizing of signal frequency on INPUT A starts. With
the SHIFT key out, totalized accumulation stops and holds. RESET must be pressed to zero
the display.

0 SHIFT. Used in conjunction with six dual purpose function keys (3, 4, 5, 6, 7, 8)
to select the function labeled above or below the key. With the SHIFT key out, func-
tions labeled above the keys are enabled. With the SHIFT key in, functions labeled
below the keys are enabled.

@ GATE TIME/DELAY. For FREQUENCY, PERIOD, RATIO AND T.I. AVERAGE modes,
provides continuously variable measurement time from, nominally, 50 ms to 10 s (mini-
mum = 1 period of the input signal). For T.I. mode, varies the time between measure-
ments. For T.I. DELAY mode, provides continuously variable delay time between START
and STOP enable.

HOLD. Single measurement with minimum gate time. Requires pushing RESET key to
initiate new measurement.

0,@ AC/DC. Selects AC or DC coupling for corresponding input signal except in the
COM A mode. In the COM A mode, Channe! A determines coupling.

®.@ ~nruT A, B Input BNC's for channels A and B.

m,@ ATTN, X1/X20. Selects attenuation of signal on corresponding input channels. X1 position
connects input signal directly to input amplifiers; X20 position attenuates input signal by
a factor of 20 (nominal).

0 FILTER, NORM/100 kHz. Inserts a low pass filter configuration into the INPUT A
channel, attenuating frequencies above 100 kHz.

@ SEP/COM A. Input amplifier control, selects independent operation of Inputs A and B in
SEP (separate) position. In COM A (Common A) position, the signal at Input A is also
applied to Input B, with the B input BNC disconnected from input circuitry. Input B
coupling is the same as Input A.

Figure 3-7. Front Panel Features (Continued)
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SLOPE. Selects triggering on either positive # or negative % slope of the corresponding
input channel.

LEVEL/SENS, When in TRIGGER LEVEL, controls the voltage at which CHANNEL A input
will trigger, variable over £2.5 volt X ATTN setting. When in SENSITIVITY, varies the
sensitivity from MAX (=10 mV) up to 500 mV. In FREQ C, controls the input sensitivity for
INPUT C from MAX (=15 mV up to 650 MHz, 75 mV up to 1 GHz) up to MIN (20 dB
NOMINAL).

LEVEL/SENS, When in TRIGGER LEVEL, controls the voltage at which CHANNEL
B input will trigger, variable over £2.5 volt X ATTN setting. When in SENSITIVITY,
varies the sensitivity from MAX (=10 mV) up to 500 mV.

TRIGGER LEVEL/SENSITIVITY, Sets the function of corresponding LEVEL/ SENS control to
either Trigger Level or Sensitivity mode. In TRIGGER LEVEL mode, sensitivity is preset to
maximum. In SENSITIVITY mode, trigger level is preset to 0 volts.

TRIGGER LIGHT. 3-state trigger lights; blinks when channelis triggering; OFF when input
signal is below trigger level setting; ON when input signal is above trigger level setting.

GATE. Gate light (when ON), indicates the counter’s main gate is open and a measure-
ment is in progress.

Hz. Hz (Hertz) annunciator, indicates displayed data is in frequency domain, in units of
Hertz.

s. s [seconds) annunciator, indicates displayed data is in time domain, in units of seconds.

EXPONENT. Displays the value of the exponent of the measurement. Measurements are
displayed in engineering notation, with exponents of blank (8), =3, £6, +9.

EXPONENT SIGN. Indicates the polarity of the displayed exponent; ON (-} if negative,
OFF if positive.

DISPLAY. Eight-digit red LED display.

OVFL. OVFL (Overflow) annunciator, indicates that one or more of the most significant
digits are not displayed.

ERROR. Lights and remains lit when an error is detected during power-up.

DISCHG. Indicates instrument or reference oscillator oven is under battery operation;
flashes when charge level is critically low and counter is disabled.

CHGD. Indicates the operating status of the charging circuits on Option 002.

3-12
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0 AC power input module permits operation from 100, 120, 220, or 240 volts AC. The number
visible in the window indicates nominal line voltage to which instrument must be connect-
ed (see Figure 2-2). Protective grounding conductor connects to the instrument through

this module.
WARNING

ANY INTERRUPTION OF THEPROTECTIVE (GROUNDING) CONDUC-
TOR INSIDE OR OUTSIDE THE INSTRUMENT OR DISCONNECTING
OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE THE
INSTRUMENT DANGEROUS. (See Section I1.)

0 REFERENCE OUTPUT/INPUT jack ()8). Allows 5315B (only) to be operated with an exter-
nal frequency standard of 10 MHz with drive of 1 volt rms across 5000, when INT/EXT
switch A1S3 (located on A1 Motherboard) is in the EXT position. With A153 in INT,
the internal 10 MHz standard operates the counter, and is output for external use through 8.

Figure 3-8. 5315B Rear Panel Features
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3-47. DISPLAY

3-48. The 5315A/B counter display has nine, seven-bar LED’s, providing eight digits of
resolution and a one-digit exponent. All measurements are displayed in scientific notation
(i.e., exponents of blank, 3, +6, or £9) with automatic decimal point location. Annunciators
for indicating the measurement units Hz, for Hertz, and s, for seconds are provided. The
OVEFL annunciator indicates that the left-most significant digits have overflowed the displayed. The
GATE annunciator indicates the counter has been triggered and a measurement is in progress.
The ERROR annunciator indicates a failure during power-up self-check. Battery annunciators
DISCHG and CHG (on Models 5315A only) are active only when Option 002 is installed.

3-49. OPERATING INSTRUCTIONS

WARMNGI

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

WARNING I

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

CAUTION

Before the instrument is turned on, it must be set to the voltage
of the power source, or damage to the instrument could result.

3-50. OPERATOR’S CHECKS

3-51. A procedure for verifying the basic operation of the 5315A/B is provided in Figure 3-9.
This check utilizes the instrument self-calibration cycle and visual verification of front panel
controls by front panel indicators. No additional equipment is required.

NOTE

This check is not intended to verify the accuracy or performance
specifications of the instrument.

3-14
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3-52.  POWER-UP SELF CHECK

3-53. When the 5315A/B is turned on, a power-up reset and self-check cycle is automatically
initiated. This is approximately a 2-second cycle, indicated by the following display:

EXPONENT

BATTERY DISCHG CHG

3-54. During this cycle, the microcomputer performs a check sum of the internal program in
ROM and a bit pattern written into RAM. Additionally, a partial check of the MRC and /0O ports
is performed. Any failure during the cycle will producea numbered error message, momentarily
displayed, and will latch the ERROR annunciator ON. Refer to Error Messages, paragraph 3-55.

NOTE

During the power-up self-check routine the ERROR state is
undefined. Therefore, the ERROR annunciator may or may not
be lit.

3-55. ERROR MESSAGES

3-56. Failures during the power-up self-check routine will result in a (momentary) display of a
numbered error message. In addition, the ERROR annunciator will light and remain lit until
the error is cleared and the instrument restarted. There are three numbered Error Messages:

ERROR MESSAGE

E1 .o Possible Failure in Microcomputer

E2 .o Possible Failure in {/O Ports

E3 . Possible Failure in MRC or No Oscillator Signal

3-57. If the ERROR annunciator is lit, verify the error number (1,2, or 3) by repeating the power-
up self-check, and refer to Section VIlI, Troubleshooting. Power-up self-check is initiated when
the POWER switch is changed from STBY to ON.

3-15
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CAUTION

Before switching on the instrument, ensure that the power transformer
primary is matched to the available line voltage, the correct fuse is in-
stalled and the safety precautions are taken. Refer to Power Require-
ments, Line Voltage Selection, Power Cables, and associated warnings
and cautions in Section Il of this manual.

1. Press FREQ A/ PER A switch o and adjust LEVEL/ SENS controls 0 @ fully ccw. Set all
other switches to the OUT position.

2. Adjust GATE TIME control @ to minimum.

3. Set POWER switch 0to the ON position and observe the power-up self-check. Verify all seg-
ments of the display; decimal point after MSD; and the OVFL, Hz, S, and GATE annunciators
light momentarily, followed by a display of @06. The ERROR annunciator may or may not
light. Verify both trigger lights are lit.

NOTE

When the instrument is first turned on, the microcomputer performs a
self-check. [f, during power-up self-check, an error is detected, a
numbered error message will flash momentarily and the Error annunci-
ator @ will light and remain lit. Verify the error number by repeating
power-up self-check and refer to paragraph 3-59 Error Messages.

4. Verify Display Check routine by placing all function select switches in the OUT position. This
may be accomplished by pressing any gray multi-function switch partially in, thereby
releasing the function switch that is locked in. Observe the cycling of the display from all
zero’s to all one’s, two’s, three’s . . . . etc., to all blank. Refer to paragraph 3-33.

NOTE

The Display Check routine is an unlabeled function, used to verify the
operation, digits and most annunciators within the Display assembly.

Figure 3-9. Operator’s Check
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3-58. MEASUREMENT PROCEDURES

3-59. Figures 3-13 through 3-27 show general operating procedures with the HP Model 5315A/B
Universal Counter in typical measurement setups. Description numbers match the locator
illustrations. The following paragraphs provide recommended operating guidelines to assist in
making the most accurate measurement possible.

3-60. Frequency, Period, and Ratio Measurements

1. For cw sine wave or symmetrical waveforms (triangle, square, etc.) use AC coupling and
the sensitivity mode.

2. For asymmetrical waveforms (pulse trains, TTL, ECL signals, ramps, etc.) use a combina-
tion of DC coupling, Trigger Level, and fixed attenuator. AC coupling these types of sig-
nals tends to distort them slightly, due to the charging of the capacitor. More important,
the position of the signal on the zero preset trigger level is determined by the average
DC level of the input. Depending on the pulse width and duty cycle, this DC average may
be low enough to allow the base line noise to trigger the counter, producing extra
counts (see Figure 3-10.) DC coupling fixes the DC level of the input signal, which
allows the adjustable Trigger Level to be positioned at the optimum point. Set the Trigger
Level control to the approximate center of the triggering range indicated by the trigger
light (see Figure 3-11).

1 . e
g ] i P I

"} HYSTERESIS BAND
-— Al Lo waawvnand: avawrvvvamaonennl- wwwvwm———f

} HYSTERESIS BAND

Figure 3-11. DC Coupled Measurements

3. When input loading is a problem (i.e., 1 M load or cable capacitance) or when a more
convenient method of probing is desirable, use a 10:1 Scope Probe. A probe is recom-
mended for all logic applications.

4. For sine wave measurements 100 kHz and below, always use the low pass filter,
selectable on the front panel. Normally the input signal is integrated over the entire
100 MHz bandwidth. Use of the filter effectively removes noise and harmonics (above
100 kHz) that may affect the correct measurement.

WARNING

WHEN MEASURING POWER LINE FREQUENCIES, BE EX-
TREMELY CAREFUL AND ALWAYS USE A STEP-DOWN ISOLA-
TION TRANSFORMER (WITH ABOUT 10V OUTPUT). THE
COUNTER’S PANEL IS TYPICALLY AT SIGNAL GROUND, SO
NEVER TRY TO MEASURE THE 50 OR 60 Hz LINE WITHOUT
AN ISOLATION TRANSFORMER.

5. Bevery careful with input levels at higher frequencies (greater than 5 MHz). The counter
front end can withstand only 6 volts rms at these frequencies.
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3-61. Time Interval Measurements

1. To ensure waveform fidelity during T.l. measurements, always use DC coupling.

2. Measurements of pulse width, and time between pulses, are more conveniently madein
the COM A (common) position.

3. Measuring extremely fast rise times is not recommended because of the difficulty of
setting precise trigger levels.

4. T.I. Average measurements of synchronous frequencies (any 10 MHz, or harmonic of,
with stability similar or better than the internal clock) are not recommended because of a
possible lock-up condition.

5. In general, use the GATE TIME control to vary the amount of resolution displayed. This
control does not affect accuracy. It basically trades off longer measurement time for
more resolution.

3-62. OPTIONS

3-63. The operating characteristics of the 5315A/B are affected by the addition of any of the
options described in the following paragraphs. Only one time base (Option 001 or 004) can be
used in an instrument. The time base option replaces the standard time base.

3-64. Temperature Compensated Time Base OPTION 001

3-65. Option 001 provides a temperature-compensated-crystal-oscillator (TCXO) providing
higher accuracy than the Standard Time base. The TCXO is a 10 MHz oscillator, capable of making
minor frequency corrections to compensate for offsets due to temperature variations.

3-66. Battery and Charger OPTION 002

3-67. Option 002 provides for battery operation of HP Model 5315A. The option includes the
battery, and circuitry required for recharging. The operation of the battery charger circuitry is
monitored by front panel BATTERY indicators. See paragraph 8-79 for a complete description
of battery operation and indicators. This option is available for Model 5315A only.

3-68. C Channel OPTION 003

3-69. Option 003 extends the frequency counting range of the 5315A/B from 100 MHz (in
Channel A to 1 GHz (in Channel C). The input sensitivity and gate time are adjustable by front
panel controls. See Table 71-1 for complete specifications of Option 003.

3-70. Oven Contained Time Base OPTION 004

3-71. Option 004 is an oven stabilized oscillator for the 5315A/B which results in greater
measurement accuracy. The oven oscillator generates a higher stability 10 MHz signal over the
full operating temperature range than achieved by a standard or Option 001 time base.

3-72.  The 5315A Option 004 consumes less power than the 5315B Option 004 and is compatible
with battery operation. The 5315B Option 004, however, offers the greatestaccuracy. Option 004
is available only for HP Models 5315A/B having serial numbers prefixed 2120A and above.
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3-73. Offset/Normalizer OPTION 006

3-74. Option 006 allows the operator to mathematically manipulate the 5315B display. Option
006 is described in its own installation and service manual, HP Part Number 05315-90011. This
option is available for Model 5315B only.

3-75. OPERATOR’S MAINTENANCE

3-76. The only maintenance the operator should normally perform is the replacement of the
primary power fuse on a standard 5315B. This fuse is located within the Line Module Assembly.
For instructions on changing the fuse, refer to Section Il, Line Voltage Selection.

CAUTION

Make sure that only fuses with the required rated current and
of the slow-blow type are used for replacement. The use of re-
paired fuses and the short-circuiting of fuse-holders must
be avoided.

3-77. When Option 003 C Channel is installed, the operator may be required to replace the
input BNC fuse. This is a 1/8A fuse (HP Part No. 2110-0301) which is located within the INPUT C
BNC connector (see Figure 3-12. for details). To replace the fuse, disconnect the power cord,
unscrew the special BNC barrel (P/N 05305-60205) and, with needle-nose pliers, remove and
replace the fuse. Reinstall the BNC barrel, and tighten using a BNC cable connector. Be careful
not to overtighten.

HEX NUT
BODY 0590-0038
05305-20104
SPECIAL

8NC 21900124

= |
S ] i
il || L [ o

MINI-CONNECTOR
PANEL 0530560206

TEFLON INSULATOR
0530520105

Figure 3-12. Details of Input Connector J1 and Fuse Mounting
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3-78. POWER/WARM UP

3-79. The HP Model 5315A/B requires a power source of 100, 120, 220, or 240V AC, +5%, -10%,
48 to 66 Hz single phase. The selection of line voltage and input power fuse is described in
Section li, paragraph 2-5, Preparation for Use.

3-80. The 5315A/B has a two-position power switch, STBY and ON. For 5315A models with
Option 002, it is important that the instrument remain connected to the power source in the
STBY mode when not in use. This supplies power to the battery charging circuitry.

WARNING

POWER IS ALWAYS PRESENT AT THE STBY/ON (LINE) SWITCH
AND TRANSFORMER, AND UNREGULATED DC IS PRESENT
WHENEVER THE LINE CORD IS ATTACHED. UNPLUGGING THE
POWER CORD IS NECESSARY TO REMOVE ALL POWER FROM
THE INSTRUMENT.

3-81. The Option 004 time base oven is supplied power whenever line (Mains) power is
connected to the instrument. For a 5315A with both Options 002 and 004 installed, the oven
receives standby power from the battery when the FREQ A/PER A switch is depressed.
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NOTE

For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 7-1.

1. Set POWER switch @) to the ON position.

2. set SEP/COM A switch () to SEP position.

3. Connect the input signal to INPUT A jack Q

4, Press FREQ A/PER A switch 0 and set the Blue SHIFT key 0 in the out position for FREQ
A, or the in position for Period A.

5. Set AC/DC 0 , ATTN @ and Slope @ switches to appropriate positions.

6. Set GATE TIME control () to min.

7. Set TRIGGER LEVEL/SENSITIVITY switch @) to SENSITIVITY position, and LEVEL/SENS control
@fully ccw. This sets the trigger level at 8 volts (nominally) and sensitivity to minimum.

8. Adjust the LEVEL/SENS control @ in a clockwise direction until a stable reading is obtained.

9. Adjust the GATE TIME control @ for desired resolution. The gate time may be displayed by
pressing the GATE TIME switch o and the Blue SHIFT key e

Figure 3-13. Frequency A/Period A Measurements
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For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

NOTE

1. Set POWER switch cto the ON position.
2. Set GATE TIME control ) to min.

3. If the Start and Stop signals are from separate sources, connect the Start signal to INPUT A
jack @ the Stop signal to INPUT B jack 0, and set the SEP/COM A switch @ to SEP
position. If the Start and Stop signals are from a common source, connect to INPUT A jack @
and set the SEP/COM A switch @ to COM A position.

4. Press T.I. A—B switch o, and ensure the Blue SHIFT key 0 is in the out position, to select
time interval function.

5. Set AC/DC m @ , ATTN m @, and Slope @ @ switches to desired positions.

NOTE

When the SEP/COM A switch is set to COM A, only the CHANNEL A
AC/DC switch 0 is effective. However, all Attenuator, Slope, and
LEVEL/ SENS controls are effective.

6. Set TRIGGER LEVEL/SENSITIVITY switches @) @)to TRIGGER LEVEL position. This sets the
sensitivity to maximum (typically <10 mV for frequencies <10 MHz) and allows variable selection
of trigger levels.

7. Adjustthe LEVEL/SENS controls 0 @ for optimum triggering, usually the middle of the range
over which the trigger light flashes.

8. Adjust the GATE TIME control @ for the desired sample rate, variable nominally from 50 ms to
10s. The selected gate time may be displayed by pressing the GATE TIME switch 0 and the Blue

SHIFT key @)

NOTE

The first measurement is not displayed until the gate time delay is up.
For slow sample rates, use HOLD and the RESET switch.

Figure 3-14. Time Interval Measurement
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NOTE

For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

1. Set POWER switch ) to the ON position.

2. If the Start and Stop signals are from separate sources, connect the Start signal to INPUT A
jack Q , the Stop signal to INPUT B jack a , and set the SEP/COM A switch @ to SEP
position. If the Start and Stop signals are from a common source, connect to INPUT A jack @
and set the SEP/COM A switch @ to COM A position.

3. Press T.I. DELAY switch o, and ensure the Blue key o is in the out position, to
select time interval function.

4. Set AC/DC 0 @ ATTN @ @ and Slope @@ switches to desired positions.

NOTE

When the SEP/COM A switch is set to COM A, only Channel A
AC/DC switch is effective. However,all ATTENUATOR, SLOPE,and
LEVEL/ controls are effective.

5. Set TRIGGER LEVEL/ switches @ @ to TRIGGER LEVEL position. This sets the
sensitivity to maximum (typically <10 mV) and allows variable selection of trigger levels.

6. Adjust the LEVEL/ controls @ @ for optimum triggering (i.e., the middle of the range
over which the trigger light flashes).

7. Adjust the GATE TIME/DELAY control @ , for the desired holdoff, (variable nominally from
500 us to 20 ms) between the Start on Channel A and the enabling of Stop on Channel B. Inputs
during the delay time are ignored. The selected delay time may be displayed by pressing
T.1. A~B @), T.I. DELAY @) and Blue key @ to their in positions.

Figure 3-15. Time Interval Delay Measurement
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NOTE

For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

1. Set POWER switch @) to the ON position.

NOTE
There must be at least 200 ns between the Stop pulse and the next Start
pulse. When measuring the time interval between the same polarity
slope of two pulses from a single source, the = * mode should
be used.

2. If the Start and Stop signals are from separate sources, connect the Start signal to INPUT A
jack Q, the Stop signal to INPUT B jack 0, and set the SEP/COM A switch @ to SEP
position. If the Start and Stop signals are from a common source, connect to INPUT A jack Q
and set the SEP/COM A switch @ to COM A position.

3. Press T.I. A—B switcho, and the Blue-: . keyo,to select time interval average function.
4. Set AC/DC a @ , ATTN @ @ , and Slope @ @ switches to desired positions.
NOTE

When the SEP/COM A switch is set to COM A, only the Channel A
AC/DC switch o is effective. However,all ATTENUATOR, SLOPE,and
LEVELA: .~ controls are effective.

5. Set TRIGGER LEVEL/ -~ -t switches @) @) to TRIGGER LEVEL position. This sets the
sensitivity to maximum (<10 mV) and allows variable selection of trigger levels.

6. Adjust the LEVELA* -~ controls Q @ for optimum triggering (i.e., the middle of the range
over which the trigger light flashes).

7. Adjust the GATE TIME control @ for the desired resolution. The selected gate time may
be displayed by setting the ~ -7° 7 f switch o and the Blue -7 key eto the
“in’’ position.

NOTE
The T.l. Average A—B mode of operation will measure time intervals
from 105 seconds down to @ ns, with up to 1 ns resolution. A display
of up to “~” 1 or 2 ns, indicating a negative time interval is possible
(i.e., Channel B event occurred before Channel A event).

Figure 3-16. Time Interval Average A—B
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NOTE

For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

1. Set POWER switch o to the ON position.
2. Set SEP/COM A switch @) to SEP position.

3. Connect the input signals to INPUT A @anlePUTB Q.Connectingthe higher frequency
signal to INPUT A and lower frequency signal to INPUT B ensures that the counter
meets its ratio accuracy specifications. Also, the ratio will always be greater than one.

4. Select RATIO A/B o,and ensure the Blue SHIFT key o is in the out position.

5. Set AC/DC 0 @-ATTN @ @ , and Slope @ @ switches to desired positions.

6. Set TRIGGER LEVEL/ SENSITIVITY switches @) @) to SENSITIVITYposition and LEVEL/ SENS
controls fully ccw. This sets the trigger level at @ volts (nominally) and sensitivity to
minimum (>500 mV).

7. Adjust each LEVEL/ SENS control 0 @ in a clockwise direction slightly beyond the point
the corresponding trigger light flashes. If signals are less than 250 mV rms, the SENS
controls may be fully cw.

8. Adjust the GATE TIME control @ for desired resolution. The selected gate time, variable
nominally from 50 ms to 10's, may be displayed by pressing the GATE TiMEswitcho and the
Blue SHIFTkey .

Figure 3-17. Ratio A/B Measurements
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NOTE

For specifications concerning bandwidth, accuracy, and amplitude
on input signals, refer to Table 1-1.

Set POWER switch () to the ON position.
Set SEP/COM A switch @) to SEP position.

Connect the signal, either sine wave or pulses, to be totalized to INPUT A jack Q and the
gate control signal to INPUT B jack 0 .

NOTE

This mode will totalize inputs on Channel A for the time between
two events on Channel B. The Gate will open on the A Slope setting
and close on the B Slope setting. Reset is required to make a
new measurement.

Press - - = switch ° and the Blue 5iiifi key o to select the totalize A By &

function.

Set AC/DC Q @ , ATTN Q @ and Slope @@ switches to desired positions.

Set TRIGGER LEVEL/ <i~ 1% (7vswitches @) @) to ci~wiiv 11 position and LEVEL/ S+
fully ccw. This sets the trigger level at @ volts (nominally) and sensitivity to minimum
(500 mV).

Adjust each LEVEL/ ¢S @@ in a clockwise direction slightly beyond the point the corre-
sponding trigger light flashes. If signals are less than 250 mV rms, the LEVEL/ i ~.5controls
may be fully cw.

This function operates in a Single Shot mode. The RESET key must be pressed to initiate a
new measurement.
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1. Set POWER switch o to the ON position.
2. Set SEP/COM A switch ) to SEP position.

3. Connect the frequency burst signal to be averaged to INPUT A jack @ and the sampling
signal to INPUT B jack 0 . The sampling signal must be synchronized with, and of pulse
width less than the burst.

NOTE

This mode will average together multiple frequency bursts and display
the average frequency of the signal within the burst. Due to the
complexity of this function it is recommended that the user thoroughly
read paragraph 3-23 before attempting to use this function.

4. Press T.I. DELAY, C1itCh switch @) and RATIO A/B, & Y & switch (@) together for a
gate time of 500 us-30 ms or FREQ A, PER A switch @) and TOT STOP, Q15T <1 switch @)
for a gate time of 60 ms-10 s.

5. Set AC/DC m @ , ATTN @ @ to the desired positions.

6. Set the Blue Shift key Ofor the desired sampling/measurement interval enable slope: OUT
for a positive enable slope, IN for a negative enable slope (negative slope only using SHORT
measurement interval).

7. Set the A Channel SLOPE switch @ to the desired trigger slope. Set the B Channel SLOPE
switch @ for the desired disable slope.

8. Set the TRIGGER/SE N1 iTY switches @) @) to SENSITIVITY position and LEVEL/“! -
controls 0 @ fully ccw. This sets the trigger level at 0 volts (nominally) and sensi-
tivity to minimum (500 mV).

9. Adjust each LEVEL/SENS o @ in a clockwise direction slightly beyond the point the
corresponding trigger light flashes. If the signals are less than 250 mV, the LEVEL/ ! --
controls may be fully cw.

Figure 3-19. FREQ A Armed by B Measurements
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()] 5315A UNIVERSAL COUNTER - CHANNEL B
- LEVEL/ .

EXPONENT

BATTERY 5

ATTN  FILTER ATTN

?’IANTEE A AC X1 NORM  SEP X1 AC AL

g ) (— p—

POWER FREQ Tl TI  RATIO FREQ TOT ¢ DELAY, | ]
ASTBY RESET| A A-B GEANX) A/B [o} sTor A a3 > v < g
apc 100k Hz COM A  X20 DCm

INPUT
B
A
N 1MN
L

NOTE

For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

1. Set POWER switch 0 to the ON position.
2. Set SEP/COM A switch @) to SEP position.
3. Connect the signal to be totalized to INPUT A jack @ .
NOTE

This mode will totalize inputs on Channel A for the period of time

manually selected on front panel switches.
4. Press TOT switch o and ensure the Blue SHiFT key o is in the out position.
5. Set AC/DC 0 , ATTN Q and Slope @ switches to desired positions.
6. Set TRIGGER LEVEL/SENSITIVITY switch @ to SENSHHVED position and LEVEL/ SENS @ fully

ccw. This sets the trigger level at 8 volts (nominally) and sensitivity to minimum (500 mV).

7. Adjust the LEVEL/SENE control e in a clockwise direction slightly beyond the point the
Channel A trigger light @ flashes.

8. Press RESET 0 to clear display.

9. Press Blue SHIf T key °IN to > A totalize measurement, and press again (out position) to
STOP totalize. Repeat this procedure to accumulate count, press RESET eto clear display and
enable a new measurement.
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(] 5315A UNIVERSAL COUNTER

o
EXPONENT

BATTERY <« > CHG

ATTN FILTER

e a
~ 0O~
& AC NORM  SEP

IDEIDII

X20 100k Hz COM A X20 OC.m

FUSE
INPUT INPUT
500 1 Mﬂ

T PACKARD

POWER FREQ  Ti Ti  RATIO FREQ TOT
LSTBY RESET A——B A/B [ sSTOP

‘J—r

For specifications concerning bandwidth, accuracy, and amplitude
on input signals, refer to Table 1-17.

1. Set POWER switch @) to ON position.
2. Set GATE TIME control ) to MIN.
3. Select FREQ C and be sure that the blue SHIFT key is in the OQUT position,

NOTE

CAUTION
Be sure that the Input C signal does not exceed 1 V rms into
50 ohms.
4. Connect the input signal to INPUT C jack @
NOTE

The INPUT Connector is a special fused BNC. The in-line fuse within the
connector is accessible from the front panel. Refer to the Operator’s
Maintenance section, paragraph 3-77, for replacement of fuse.

5. Set control @ to min. Slowly rotate the control in a cw direction until the GATE
light just turns on.

6. Adjust the GATE TIME control @ for the desired resolution. The actual gate time may be
displayed by pressing the function switch oand the Blue key o Moving
the GATE TIME control @ fully ccw into detent will HOLD the measurement display. In
HOLD, single-shot measurements with minimum gate time can be made by pressing the
RESET Q key.

NOTE

The only.controls active in FREQ C function mode are GATE TIME m
RESET e and SENS C @ However, pressing either Channel A
orB scope switches will reset the counter. All other controls have
no effect.

Figure 3-21. frequency C Measurement (Option 003)
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedure in this section tests the electrical performance of the 5315A/B using the
specifications in Table 7-7 as the performance standards. The complete performance tests are given in
Tables 4-1 and 4-2. All tests can be performed without access to the inside of the instrument.

4-3. Each test procedure found in this section is complete in itself. If the procedures are performed in
order, any changes to the 5315A/B setup are printed in bold type. This makes it possible to do a single
test out of sequence, yet the highest efficiency is achieved if all tests are performed.

4-4. OPERATIONAL VERIFICATION

4-5. The abbreviated checks given in Table 4-1 can be performed to give a high degree of confidence
that the 5315A/B is operating properly without performing the complete performance tests. The
operational verification should be useful for incoming QA, routine maintenance, and after instrument
repair. Table 4-1 consists of the following:

I.  Self-Check

II.  Channel A Frequency Response/Sensitivity

lll.  Channel B Frequency Response/Sensitivity and Ratio A/B
IV. Time Interval and Time Interval Average

V. Totalize

4-6. PERFORMANCE TESTS

4-7. The performance tests consist of all the tests given in this section as listed below and in Table 4-2.
These tests verify the specifications in Table 7-1. All tests can be performed without access to the
interior of the instrument.

I Display Test

L. Self-Check

. Gate Time

IV.  Channel A Frequency Response/Sensitivity

V. Channel B Frequency Response/Sensitivity and Ratio A/B

VL. Period A

VI. AByB

VIIIl. - Time Interval and Time Interval Average
IX.  Totalize

X Time Interval Delay

Xi. Channel C Frequency Response/Sensitivity
4-8. EQUIPMENT REQUIRED

4-9. Equipment required for the complete test and operational verification is listed in Table 7-4. Any
equipment which satisfies the critical specification given in the table may be substituted for
recommended model numbers.

4-10. TEST RECORD

4-11. Results of the operational verification and performance test may be tabulated on the test cards
located at the end of each procedure.
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Table 4-1. Operational Verification

The following tests will be performed:

l. SELF-CHECK

I CHANNEL A FREQUENCY RESPONSE/SENSITIVITY

. CHANNEL B FREQUENCY RESPONSE/SENSITIVITY AND RATIO A/B
IV.  TIME INTERVAL AND TIME INTERVAL AVERAGE

V. TOTALIZE

SELF-CHECK
a. Set-Up:
POWER SWITCH ... i i e ON (IN)
FUNCTION SELECT ..ottt i T.I. DELAY/CHECK
FUNCTION SET (Blue Shift Key} ... IN

b.  Verify the 5315A/B displays 10 MHz, with display resolution controlled by the Gate Time control
knob. Resolution should increase with gate time.

¢. Record the results on the test card (PASS/FAIL).
CHANNEL A FREQUENCY RESPONSE/SENSITIVITY
a.  Specifications: 0.1 Hz to 100 MHz.

1. 10 mV rms, sine wave 0.1 Hz-10 MHz, dc coupled.
2. 10 mV rms, sine wave 30 Hz-10 MHz, ac coupled.
3. 25 mV rms, sine wave 10-100 MHz, ac or dc coupled.

b. Set-Up:
FUNCTION SELECT ... ... . i it FREQ A/PER A
FUNCTION SET (Blue Shift Key) ..............cooiirnnnnrnninnnnnnens. out
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls . ........oooviiiiiin, MAX (CW)
CHANNIELS A&B TRIGGER LEVEL/SENSITIVITY ... oo, SENS (IN)
CHANNELS A&B SLOPES ... ..o e POS (OUT)
CHANNELS A&B AC/DC ..o i i e e e N)
CHANNELS A&B ATTN X1/X20 ...t i es (OUT)
FILTER NORM/T00 kHz ... .. .. FILTER NORM (ouT)
SEP/COM A e i e e s SEP (OUT)

¢. Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel A Input BNC connector.

d.  Set the HP 3325A for 1 Hz, then 10 MHz at 10 mV rms. Verify the 5315A/B displays correct
frequencies.

e. Replace the HP 3325A with an HP 8654A Signal Generator. Set the HP 8654A to 50 MHz and then
100 MHz at 25 mV rms. Verify the 5315A/B displays the correct frequencies.

f.  Record the results on the test card (PASS/FAIL).
CHANNEL B FREQUENCY RESPONSE/SENSITIVITY AND RATIO A/B
a.  Specifications: 0.1 Hz to 100 MHz.

1. 10 mV rms, sine wave 0.1 Hz-10 MHz, dc coupled.
2. 10 mV rms, sine wave 30 Hz-10 MHz, ac coupled.
3. 25 mV rms, sine wave 10-100 MHz, ac or dc coupled.

b. Set-Up:
FUNCTION SELECT ...... ... .. .. i RATIO A/B — ABY B
FUNCTION SET (Blue Shift Key) ...t ouT
GATE TIME/DELAY control ...........coooviitn fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ..........cooiiviinnnnn. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ..ot SENS (IN)
CHANNELS A&B SLOPES ... e e POS (OUT)
CHANNEL A AC/DC .. ... e i e AC (OUT)
CHANNEL B AC/DC L i e i et as DC (IN)
CHANNELS A&B ATTN X1/X20 ..ot i ii e et X1 (OUT)
FILTER NORM/T00 kHz ... ... FILTER NORM (OUT)
SEP/COM A i e e e SEP (OUT)

c.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel B Input BNC. Connect the HP 3325A front panel SYNC OQUT, through a 50-ohm
feedthrough, to the 5315A/B Channel A Input BNC.

4-2
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Table 4-1. Operational Verification (Continued)

g.

h.

Set the HP 3325A to 30 Hz at 10 mV rms. Verify the 5315A/B displays: 1.
Set the HP 3325A to 10 MHz at 10 mV rms. Verify the 5315A/B displays: 1.000000.

Replace the HP 3325A with an HP 8654A Signal Generator. Connect the HP 8654A front panel RF
OUT, through a 50-ohm feedthrough, to the 5315A/B Channel B Input BNC. Connect the HP 8654A
rear panel AUX OUTPUT, through a 50-ohm feedthrough, to the 5315A/B Channel A Input BNC.

Set the HP 8654A to 100 MHz at 25 mV rms. The 5315A/B should have a stable display of: 1.0000000.
Record the results on the test card (PASS/FAIL).

IV.  TIME INTERVAL AND TIME INTERVAL AVERAGE

a.  Specifications:
1. Time Interval 100 ns to 106 seconds.
2. Time Interval Average 0 ns to 105 seconds.
b.  Set-Up:
FUNCTION SELECT . ........ . .. i, T.l. A-B/T.l. AVG A-B
FUNCTION SET (Blue Shift Key) .....coviiiieinre i iiiiiiian s ouT
GATE TIME/DELAY control .............ccvet. fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ..............cooinunnn. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... ..., SENS (IN)
CHANNEL A SLOPE ... i i et ee e e POS (OUT)
CHANNEL B SLOPE . ... .. .. . it NEG (IN)
CHANNEL A&B AC/DC ... ittt i aeens DC (IN)
CHANNEL A ATTN XT/X20 oot e e et e e e ne e X1 (OUT)
FILTER NORM/100KkHz ...t FILTER NORM (OUT)
SEP/COM A oo COM A (IN)
c¢.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel A Input BNC.
d. Set the HP 3325A to 500.013 kHz square wave at 300 mV p-p. The 5315A/B display should read
1.0 E-6s £1 count.
e.  Press Function Set (Blue Shift Key) IN. The 5315A/B display should read 1.000 E-6s +5 ns.
Change the Channel B Slope to Positive (OUT). The display should read either 2.000 E-6s £5 ns or
0. E-9s £5 ns.
g. Change the Channel A Slope to Negative (IN). The 5315A/B display should read 1.000 E-6s £5 ns.
h. Change the Channel B Slope to Negative (IN). The 5315A/B display should read 0. E-9 5 ns or
2.000 E-6s £5 ns.
i Record the results on the test card (PASS/FAIL).
V. TOTALIZE
a.  Specification: 0 to 100 MHz.
b. Set-Up:
FUNCTION SELECT ........ ... ... it TOT STOP/TOT START
FUNCTION SET (Blue Shift Key) ..................oiiiiiiiiineinnn. ouT
GATE TIME/DELAY control ...........covvenen. fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ...............ccvvvnn. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ......... ... ... ... SENS (IN)
CHANNELS A&B SLOPES . ... ... e POS (OUT)
CHANNELS A&B AC/DC ..o veee et e e DC (IN)
CHANNELS A&B ATTN X1/X20 ...t X1 (OUT)
FILTER NORM/200kHz ....... .. ..ciiiinia .. FILTER NORM (OUT)
SEP/COM A e e e e SEP (OUT)
¢. Connect an HP 3325A Synthesizer/Function Generator, through a 50-chm feedthrough, to the
5315A/B Channel A Input BNC.
d.  Set the HP 3325A to 1 Hz at 100 mV rms. The 5315A/B display should read 0.
e.  Press the Function Set (Blue Shift Key) IN. Verify the 5315A/B is counting at a T-count/second
rate. The trigger LED will also flash at this rate.
f.  Release the Function Set (Blue Shift Key). The 5315A/B should display the total number of pulses
counted. The GATE light should be off.
g Record the results on the test card (PASS/FAIL).
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OPERATIONAL VERIFICATION TEST CARD

HEWLETT-PACKARD MODEL 5315A/B Test Performed By
UNIVERSAL COUNTER

Serial Number Date

DESCRIPTION CHECK

I. SELF-CHECK

Il. CHANNEL A FREQUENCY RESPONSE/SENSITIVITY

1I11. CHANNEL B FREQUENCY RESPONSE/SENSITIVITY/RATIO
IV. TIME INTERVAL AND TIME INTERVAL AVERAGE

V. TOTALIZE
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Table 4-2. 5315A/B In-Cabinet Performance Test

oy

The following tests will be included:

. DISPLAY TEST

1. SELF-CHECK

1. GATE TIME

. CHANNEL A FREQUENCY RESPONSE/SENSITIVITY
V. CHANNEL B FREQUENCY RESPONSE/SENSITIVITY AND RATIO A/B
VI. PERIOD A

VL. A BYB

VHI.  TIME INTERVAL AND TIME INTERVAL AVERAGE
IX. TOTALIZE

X. TIME INTERVAL DELAY

Xl CHANNEL C FREQUENCY RESPONSE/SENSITIVITY

L DISPLAY TEST

a.  Turn the 5315A/B power ON. Place all FUNCTION SELECT switches in the OUT position, including
the Function Set (Blue Shift Key).

b.  Refer to paragraph 3-33 and verify that rolling display is correct.
¢ Record the results on the test card (PASS/FAIL}.
Il.  SELF-CHECK

a.  Set-Up:
FUNCTION SELECT ....... ... ... ... i, T.I. DELAY/CHECK
FUNCTION SET (Blue Shift Key) .......................... ..o, IN

b.  Verify the 5315A/B displays 10 MHz, with display resolution controlled by the GATE TIME control
knob. The resolution should increase with Gate Time.

¢.  Record results on the test card (PASS/FAIL).

Il.  CHANNEL A FREQUENCY RESPONSE AND SENSITIVITY
a. Specifications: 0.1 Hz to 100 MHz.

1. 10 mV rms, sine wave 0.1 Hz-10 MHz, dc coupled.
2. 10 mV rms, sine wave 30 Hz-10 MHz, ac coupled.
3. 25 mV rms, sine wave 10-100 MHz, ac and dc coupled.

b.  Set-Up:
FUNCTION SELECT ... ... ... .. ... . i, FREQ A/PER A
FUNCTION SET (Blue Shift Key) .............coooueeeeieeeaisnnnnnn. ouT
GATE TIME/DELAY control .................. fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ...................... MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... ...cooiiiia.. SENS (IN}
CHANNELS A&B SLOPES .. .. e i POS (OUT)
CHANNELS A&B AC/DC ... e DC {IN)
CHANNELS A&B ATTN X1/X20 .. .o oi i X1 (OUT)
FILTER NORM/100 kHz ........cooviiiiiiinan.. FILTER NORM (OUT)
SEP/COM A e SEP (OUT)

c.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel A Input BNC.

d.  Set the HP 3325A to the following frequencies at 10 mV rms: 0.1 Hz, 10 Hz, 30 Hz, and 100 Hz.

e. The 5315A/B should correctly display all frequencies in this range. (For the range of 0.1 Hz to
0.141 Hz, the OVFL light will be ON and the most significant digit “1”" will not be displayed).

f. Set the Channel A AC/DC switch to AC {OUT). While maintaining a 10 mV amplitude, set the
3325A to 30 Hz, 100 Hz, 500 kHz, and 10 MHz. Verify the 5315A/B displays the proper frequencies.

g. Setthe HP 3325A to 30 Hz at 5 mV rms. increase the amplitude of the input signal until the 5315A/B
displays a stable count of 30 Hz.

h.  Record on the test card the minimum amplitude at which the 5315A/B displays a stable count
(VALUE).

i.  Set Channel A to DC coupled {IN).
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Table 4-2. 5315A/B In-Cabinet Performance Test (Continued)

j.  Replace the 3325A with the HP 8654A Signal Generator. Set the 8654A to 50 MHz, 75 MHz, and
100 MHz. Maintain an amplitude of 25 mV rms. The 5315A/B should correctly display all frequencies
in this range.

k.  Setthe HP 8654A to 100 MHz to 5 mV rms. Increase the amplitude of the HP 8654A until the 5315A/B
displays a stable count of 100 MHz.

I.  Record on the test card the minimum amplitude at which the 5315A/B displays a stable count (VALUE).
IV. CHANNEL B FREQUENCY RESPONSE/SENSITIVITY AND RATIO A/B
a. Specifications: 0.1 Hz to 100 MHz.

1. 10 mV rms, sine wave 0.1 Hz-10 MHz, dc coupled.
2. 10 mV rms, sine wave 30 Hz-10 MHz, ac coupled.
3. 25 mV rms, sine wave 10-100 MHz, ac and dc coupled.

b.  Set-Up:
FUNCTION SELECT .......... .ot RATIO A/B — ABYB
FUNCTION SET (Blue Shift Key) ...t ouT
GATE TIME/DELAY control ................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ................oooiit MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... ..o, SENS (INj)
CHANNELS A&B SLOPES ... e e POS (OUT)
CHANNELS A&B AC/DC .. i i ettt iaa e DC (IN)
CHANNEL A ATTN X1/X20 ..o i e s X1 (OUT)
FILTER NORM/100 kHz ... ..ot FILTER NORM (OUT)
SEP/COM A i e e e ey SEP (OUT)

c. Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough to the
5315A/B Channel B Input BNC. Connect the HP 3325A front panel SYNC OUT, through a 50-ohm
feedthrough, to the 5315A/B Channel A Input BNC.

d.  Setthe HP 3325A to 10 Hz, 30 Hz, and 10 MHz at 10 mV rms. The 5315A/B should display a stable ratio
of 1. to 1.000000 through the frequency range.

e. Change Channel B to AC coupled (OUT). Maintaining the 10 mV rms amplitude, set the HP 3325A to
30 Hz, 100 Hz, 500 kHz, and 10 MHz. Verify the 5315A/B displays: 1. to 1.000000.

f.  Replace the HP 3325A with an HP 8654A Signal Generator. Connect the HP 8654A front panel RF
OUT, through a 50-ohm feedthrough, to the 5315A/B Channel B input BNC. Connect the HP 8654A
rear panel AUX OUT, through a 50-ohm feedthrough, to the 5315A/B Channel A Input BNC.

g.  Set Channel B to DC coupled (IN).

h.  While maintaining a 25 mV amplitude, set the HP 8654A to 50 MHz, 75 MHz, and 100 MHz. The
5315A/B should display a stable ratio from 1.000000 to 1.0000000 throughout this frequency range.

i Record the results on the test card (PASS/FAIL).
V. PERIOD A

a.  Specification: 10 ns-105 seconds.

b. Set-Up:
FUNCTION SELECT ... ... ... it ia e FREQ A/PER A
FUNCTION SET (Blue Shift Key) . .............cooereieereeeneeieaienn. IN
GATE TIME/DELAY control  ................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls .............oooven. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... ... .o eiint SENS (IN}
CHANNELS A&B SLOPES ... it POS (OUT)
CHANNELS A&B AC/DC .. ... it eiians AC (OUT)
CHANNEL A ATIN XT/X20 .. e i it eiea i een e X1 (OUT)
FILTER NORM/100 kHz ... i FILTER NORM (OUT)
SEP/COMA ........... e SEP (OUT)

c.  Connect an HP 8654A to 5315A/B Channel A Input BNC with a 50-ohm feedthrough. Set the HP 8654A
to 10 MHz and 100 MHz at 100 mV rms. The 5315A/B should display: 100 ns at 10 MHz and 10 ns
at 100 MHz.

d.  Record the results on the test card (PASS/FAIL).
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Table 4-2. 5315A/B In-Cabinet Performance Test (Continued)

V. ABYB
a. Set-Up:
FUNCTION SELECT ......... ..o RATIO A/B — ABYB
FUNCTION SET (Blue Shift Key) .......vviiviiiiiiiiiiiie.s, IN
GATE TIME/DELAY control ................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls .................. ..., MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ........ooiiivnn.. SENS (IN)
CHANNELS A&B SLOPES .. ... e POS (OUT)
CHANNELS A&B AC/DC ... .. i i s DC (IN)
CHANNELS A&B ATTN X1/X20 ... e X1 (0OUT
FILTER NORM/100 kHz ... .ot FILTER NORM (OUT)
SEP/COM A e s SEP (OUT)

b. Connect the HP 3325A rear panel 1 MHz REF OUT, through a 50-ohm feedthrough to the
Channel A Input BNC.

c.  Set the HP 3325A Synthesizer/Function Generator to 10 kHz square wave at 1.00 mV p-p. Connect
the output of the HP 3325A to the CHANNEL B input BNC through a 50-chm feedthrough.

d.  Verify the Channel A and B Trigger lights are flashing.
e.  Press the 5315A/B front panel RESET. The 5315A/B should display 100.000 1 count.
Record the results on the test card (PASS/FAIL).
VIl. TIME INTERVAL AND TIME INTERVAL AVERAGE

a. Specifications:

1.  Time Interval: 100 ns to 10e5 seconds.
2.  Time Interval Average: 0 ns to 10e5 seconds.

b. Set-Up:
FUNCTION SELECT ...... ... i i, T.I. A-B/T.l. AVG A-B
FUNCTION SET (Blue Shift Key) .............ccoooueeueenneannenns, OuT
GATE TIME/DELAY control  ............. ... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls .......oovvevvnnnnn.. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... it SENS (IN)
CHANNEL A SLOPE ..ot i s et it e et caennens POS (OUT)
CHANNEL B SLOPE ... .. i i i ittt et v e eaeeaeaan NEG (IN)
CHANNELS A&B AC/DC .ot e st c ettt i DC (IN)
CHANNELS A&B FILTER NORM/100kHz ............. FILTER NORM (OUT)
SEP/COM A . e e e e COM A (IN)

c.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel A Input BNC.

d.  Set the HP 3325A to 500.013 kHz square wave at 300 mV p-p. The 5315A/B should display 1.0 E-6s
*1 count.

e.  Press Function Set (Blue Shift Key) IN. The 5315A/B should display 1.000 E-6s £5 ns.

f.  Change the Channel B Slope to Positive (OUT). The 5315A/B should display either 2.000 E-6s 5 ns
or 0. E-9s £5 ns.

g. Change the Channel A Slope to Negative (IN}). The 5315A/B should dispfay 1.000 E-6s 5 ns.

h.  Change the Channel B Slope to Negative (IN). The 5315A/B should display 0. E-9 £5 ns, or 2.000 E-6s
+5 ns.

i Record the results on the test card (PASS/FAIL).
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Table 4-2. 5315A/B In-Cabinet Performance Test (Continued)

Vill. TOTALIZE

8-

Specification: 0 to 100 MHz.

Set-Up:

FUNCTION SELECT ........... ... 0., TOT STOP/TOT START
FUNCTION SET (Blue Shift Key) ..............................oooo... ouT
GATE TIME/DELAY control .. ................. fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ....................... MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ................... SENS (IN)
CHANNELS A&B SLOPES ..ot e e POS (OUT)
CHANNELS A&B AC/DC ... e DC (IN)
CHANNELS A&B ATTN X1/X20 ... e, X1 (OUT)
FILTERNORM/T00 kHz ... oo FILTER NORM (OUT)
SEP/COM A SEP (OUT)

Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel A Input BNC.

Set the HP 3325A to 1 Hz at 100 mV rms. The 5315A/B should display 0.

Press the Function Set (Blue Shift Key) IN. Verify the 5315A/B is counting at a 1 count/second rate.
The trigger LED will also flash at this rate.

Release the Function Set (Blue Shift Key) OUT. The 5315A/B should display the total number of pulses
counted. The GATE light should be OFF.

Record the results on the test card (PASS/FAIL).

IX. GATE TIME

a.

C.

Set the Function Select to FREQ C/GATE TIME, and the Function Set {Blue Shift Key) IN. Vary Gate
time pot from Min (CCW but not HOLD) to MAX (CW}. The 5315A/B should display:

60 ms to 10 seconds nominal

Set the Gate Time control to HOLD (detent). The 5315A/B should stop gating and hold the last
measurement. The Gate Light should be OFF.

Record the results on the test card (PASS/FAIL).

X. TIME INTERVAL DELAY

d.

Specification:

Variable delay: 500 us to 30 ms (nominal} between Channel A START and the enabling
of Channel B STOP.

Set-Up:

FUNCTION SELECT ........ ... i, T.l. DELAY/CHECK
FUNCTION SET (Blue ShiftKey) .................. ... ... ...ccoo... ouT
GATE TIME/DELAY control .................. fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS ..o e MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ..........co.... SENS (IN)
CHANNELS A&B AC/DC ... ...t i AC (OUT)
CHANNEL A SLOPE ... i e e POS (OUT)
CHANNEL B SLOPE . ... .. ... . e NEG (IN)
FILTER NORM/100 kHz ... ..., FILTER NORM (OUT)
SEP/COM A e COM A (IN)

Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5315A/B Channel A Input BNC.

Set the HP 3325A to 250 Hz at 100 mV rms. Verify the Channels A and B Trigger Lights are flashing.
The 5315A/B should display: 2 E-3.

Slowly increase the GATE TIME control CW. The 5315A/B should jump from 2 E-3s to 6 E-3sand
continue to increase in 4 ms steps to greater than 20 ms.

Record the results on the test card (PASS/FAIL).
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Table 4-2. 5315A/B In-Cabinet Performance Test (Continued)

Model 5315A/B
Performance Tests

Xl.  CHANNEL C FREQUENCY RESPONSE AND SENSITIVITY

a.

a.

Specifications:

1. 15 mV rms (-23.5 dBm), 50-650 MHz.
2. 75 mV rms (-9.5 dBm), 650 MHz-1 GHz.

Set the 5315A/B front panel controls as follows:

FUNCTION SELECT ......... ... ... ... .. ..., FREQ C/GATE TIME (IN)
FUNCTION SET (Blue Shift Key) ... ..o, (OUT)
GATE TIME/DELAY control .................. fully CCW, but not in HOLD
CHANNEL A TRIGGER LVL/SENS C ... .. s fully Cw

Connect the HP 8660C/86602A Synthesized Signal Generator, the HP 436A Power Meter, and the

5315A/B as shown in Figure 4-1.

Set the HP 8660C Signai Generator to 50 MHz. Set output level for -23.5 dBm on the HP 436A
Power Meter. Verify the 5315A/B gates and displays the 50 MHz. Repeat for 150 MHz, 350 MHz,

and 650 MHz.

Increase the HP 8660C/86602A output level for -9.5 dBm on the HP 436A Power Meter. Verify the
5315A/B gates and displays the proper frequency. Repeat for 900 MHz and 1000 MHz.

Record the results on the test card (PASS/FAIL).

4-9
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PERFORMANCE TEST CARD

HEWLETT-PACKARD MODEL 5315A/B Test Performed By
UNIVERSAL COUNTER

Serial Number Date

DESCRIPTION CHECK

l. DISPLAY TEST (PASS/FAIL)

I SELF CHECK (PASS/FAIL)

1. CHANNEL A FREQUENCY RESPONSE AND SENSITIVITY

30 Hz-10 mV sensitivity specification (VALUE)

100 MHz-10 mV sensitivity specification (VALUE)

v, CHANNEL B FREQUENCY RESPONSE/SENSITIVITY AND RATIO A/B (PASS/FAIL)

V. PERIOD A (PASS/FAIL)

Vi A BY B (PASS/FAIL)

VII.  TIME INTERVAL AND TIME INTERVAL AVERAGE (PASS/FAIL)

VIl TOTALIZE (PASS/FAIL}

IX. GATE TIME (PASS/FAIL)

X. TIME INTERVAL DELAY (PASS/FAIL)

Xl CHANNEL C FREQUENCY RESPONSE/SENSITIVITY (PASS/FAIL)
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Figure 4-1. Channel C Frequency Response and Sensitivity Test Setup
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments required to maintain the 5315A/B operating char-
acteristics within specifications. Adjustments should be made when required, such as after a
performance test failure or when components are replaced that may affect an adjustment.

5-3. Table 5-1is a list of all adjustable components in the 5315A/B 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 5-7, Recom-
mended Test Equipment. Substitute instruments may be used if they meet the critical specifications.

5-6. FAC%RY SELECTED COMPONENTS

5-7. Factory selected components are shown on schematics with an asterisk by the reference
designator. Table 5-2 lists selected components, possible values and basis for selection.

5-8. ADJUSTMENT LOCATIONS

5-9. Figures 5-1 through 5-5 illustrate the location of all adjustments and test points used in

the 5315A/B adjustment procedures.
WARNING I

MAINTENANCE DESCRIBED HEREIN IS PERFORMED WITH
POWER SUPPLIED TO THE INSTRUMENT, AND PROTECTIVE
COVERS REMOVED. SUCH MAINTENANCE SHOULD BE PER-
FORMED 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 FUNCTIONING, AND
THAT ALL NECESSARY PARTS ARE CONNECTED TO THEIR
PROTECTIVE GROUNDING MEANS.

5-1
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Adjustments
Table 5-1. Adjustments
Procedure Adjustment Comments
1. 5315A (Only} Power Trans- A1S3 Set to match
former Primary Line available line voltage

5-2

Voltage Selection

2. Power Supply Adjustments A1R15 for +5V
ATR11(5315A1; A1R12(53158B) for +3V
A1R22 for -5.2v
3. Input Offset Adjustment A4R32 Channel A
R1 Channel B
4. Local Oscillator Adjustment A13C1 Fine Frequency
A13C3 Coarse Frequency
5. Option 001 Adjust Part of A7Y1 Freq Adj
6. Option 002 Adjust A6R14, A6R15 Adjustment of

500 mA charger

7. Option 003 Adjust L, HY, H, CL A3/A4 assembly must
be removed prior
to adjustment

8. Option 004 Adjust (5315A) AT14R1 +5V Adj
P/O A14Y1 Freq Adj
9. Option 004 Adjust (5315B) P/O A15Y1 Freq Adj

Table 5-2. Factory Selected Components

Service Sheet Range of
Component Figure No. Values Basis For Selection
A13C2 8-14 and 8-16 22 pF nom (15-33 pF) Selects the capacitor value

that gives an output as close
as possible to 10 MHz with
A13C1 and A13C3 centered.

5-10. ADJUSTMENT PROCEDURES

5-11. 5315A Voltage Selector
5-12.  Use the following procedure to change the power transformer primary line voltage switch
setting in the 5315A.

a. Disconnect the power cable from the rear panel of the 5315A.

b.  Turn the 5315A upside down and remove the four screws near the corners of the cabinet
bottom.

c.  Holding the top and bottom covers together, turn the 5315A right side up and carefully
lift the top cover off.

d. Refer to Figure 5-1 which shows the line fuse holder and the line voltage selection

switches. Both switch indicators must be set to the line voltage selection marks to match
the available line voltage.
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Figure 5-1. 5315A Adjustment Component Locations
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NOTE

The possible line voltage ranges are listed in Section I, Specifi-
cations. Refer to this list to decide where the selection switches
should be set.

e. Set the line voltage switches to appropriate positions for the available line voltage.

; CAUTION

Check the line fuse, F1. It must cdrrespond to the line
voltage selected. Refer to the specifications in Section |
for the correct value fuse.

5-13. Power Supply Adjustments

5-14. The 5315A/B produces three regulated dc supply voltages which should be adjusted in
the following order. Refer to Figures 5-1 or 5-2.

a. Connect a DMM to TP +5 and adjust A1R15 for +5V dc¢ *0.01V dc.
b. Connecta DMM to TP 43 and adjust A1R11 (5315A) or ATR12(5315B) for +2.85V dc £0.01Vdc.
c. Connect a DMM to TP -5.2 and adjust A1R22 for -5.2V dc £0.01V dc.

5-15. Input Offset Adjustments

5-16. The input offset adjustments are made to the A4 assembly as follows. Refer to Figures 5-1
or 5-2.

Connect an oscilloscope to Pin 5 of A4P2.
b. Using a 50Q) feedthrough, connect a 10 MHz sine wave to Channel A input BNC.

c. Set the appropriate Trigger Level/Sensitivity switch to SENS with the control fully clock-
wise.

d. Adjust oscilloscope for stable display and then decrease amplitude of 10 MHz sine wave
to the minimum allowable (typically 10 mV rms) to maintain display.

e. Adjust A4R32 for 50-50 duty cycle of the oscilloscope display.

f.  Reconnect oscilloscope to Pin 6 of P2 and 10 MHz sine wave to Channel B input BNC.,
g. Repeat steps c and d.
h.  Adjust A4R1 for 50-50 duty cycle of the oscilloscope display.

i. This completes the input offset adjustments.

5-4
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R22 . R15 R12

!

-5.2TP ¢TP‘ +5VTP

REF
0sc
(10 MHz)

PC BOARD PART NUMBER IS
HP 5020-8122

Operating voitage is shown in module window SELECT!ION OF OPERATING VOLTAGE

1. Open cover door and ratate fuse-pull to left

2. Select operating voltage by arenting PC board
to posibon desired voitage on top-left side
Push board fumly into module siat

3. Rotate tuse pull back into normal position
and re msert fuse in holders, using cautions to

select correct fuse value

HP 5315B

Figure 5-2. 5315B Adjustment Component Locations
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5-17. Standard Oscillator Adjustment
5-18. Every few months, the reference oscillator should be checked to a known or house fre-

quency standard. When adjustment is required, use the following method. Refer to Figure 5-3.

a. Connect a known reference frequency (=1 MHz) to Channel A input. See Table 1-1
Specifications, for maximum input requirements and range.

b. Press function key GATE TIME and insure the Blue Shift key is in the IN position.

g

Adjust the GATE TIME control for =1 second gate.
d. Press function key FREQ A and insure that the Blue Shift key is in the OUT position.

e. Adjust A13C1 (FINE) and if necessary A13C3 (COARSE) for the most accurate display of
the reference frequency. Refer to A13C2 in Table 5-2 if the reference frequency cannot
be set on the display.

NOTE

The most accurate and stable adjustment will be attained by
allowing at least a one hour warmup of the 5315A/B with the
covers in place. This allows the instruments internal temperature
to stabilize. Perform the adjustment immediately upon remov-
ing the cover.

5-19. Option 001 Oscillator Adjustment (TCXO)

5-20. Two procedures are given for the adjustment of Option 001 (TCXO). If the operation of
the counter will be solely at 25°C (78°F), adjust the frequency of the oscillator as close to 10 MHz
as possible using the first procedure given. If the operation of the counter will be over the full
temperature range (0°C to 40°C), then the oscillator must be offset by the marked amount in
order to keep the oscillator frequency within the manufacturer’s temperature specification.
To adjust the oscillator to the offset frequency, use the second procedure.

PATTERN MOVEMENT TR'SSV(;’EEE?,ED
FREQ STD OUT
° n| REFERENCE
d ol FREQUENCY
H ol STANDARD
) 5
S ——
EXT
SYNC
INPUT T INPUT o
00 |
Lol

100 kHz, 1 MHz, 5MHz
or 10 MHz

5-21. ADJUSTMENT OF OPTION 001 (FOR OPERATION AT 25°C)

a. Connect reference frequency standard to the external SYNC input of the oscilloscope.

b. Connect Channel A Input of oscilloscope to the A1 REF OSC test point in the 5315A. The
5315A may be connected via the REFERENCE OUTPUT/INPUT BNC on the rear panel.

c.  Adjust oscillator frequency for minimum sideways movement of the 10 MHz display
signal with AD} on the TCXO. See Figure 5-3.

5-6
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FINE

COURSE

Standard Frequency Adjustments

Option 001 Frequency Adjustment

FREQUENCY

Figure 5-3. Reference Oscillator Adjustment Locations (Standard and Option 007)

5-7



Model 5315A/B
Adjustments

5315A Option 004 Adjustments

+5V

FREQUENCY

5315B Option 004 Frequency Adjustments

COURSE

Figure 5-3. Reference Oscillator Adjustment Locations (Option 004)
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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:

Movement SWEEP SPEED NOTES
1 us/cm 0.1 us/cm 0.01 us/cm
1cm/s 1 X 10-6 1X10-7 1X10-8 TIME SCOPE TRACE
Tem/10 s 1 X 10-7 171X 10-8 1 X 10-9 MOVEMENT WITH
1cm/100 s 1X 10-8 71X 10-9 1X10-10 SECOND HAND OR
WATCH OR CLOCK

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

5-22. ADJUSTMENT OF OPTION 001 (OPERATION OVER 0°C to 40°C RANGE)

a. Connect a reference frequency to the EXT FREQ STD INPUT of a high resolution fre-
quency counter (reciprocal taking) such as an HP 5345A.

b. Connect the Channel A input of the 5345A to the Option 001 oscillator signal at A1
“REF OSC” test point. The 5315B may be connected via the REFERENCE OUTPUT/INPUT
BNC on the rear panel.

c.  Adjust the oscillator frequency (via ADJ) for 10 MHz, * the offset marked on the TCXO
label. For example, if +3.6 Hz is marked on the label, adjust the oscillator for afrequency
of 10.0000036 MHz at 25°C. Refer to Figure 5-3.

5-23. Option 004 Oven Contained Oscillator Adjustment (5315A/B)

5-24. Initially (to maintain specified accuracy) oven oscillators may require frequent adjustment
until they have undergone an aging process. To adjust the 5315A Option 004, the instruments top
and bottom cover must be removed. Allow at least one hour of warmup for oven internal
temperature to stabilize before attempting adjustment. After adjustment is made, allow afifteen
minute settling period and then verify setting. When adjustment is required, use the following
method. Refer to Figure 5-3.

a. On the 5315A only, verify setting of +5V regulator on oscillator assembly. If necessary,
adjust A14R1 (+5V ADJUST) for 5.000V dc +.025V dc monitored at the +5V pin of the oven
module.

b. Connect the test equipment as shown in the Option 001 (TCXO) adjustment setup.

c. Connect the oscilloscope’s Channel A Input to the REF OSC test point on A1 mother-
board of the 5315A. Connect the oscilloscope to the REFERENCE OUTPUT/INPUT BNC
on the rear panel of the 5315B.

d. If adjustment is required, remove the dust cap screw if necessary. The 5315A has only one
adjustment while the 5315B has FINE and COARSE adjustments. The COARSE adjustment
should be used only when the FINE adjustment does not have sufficient range.

e. Adjust the oscillator frequency for a stationary or minimum horizontal movementofthe
waveform displayed on the oscilloscope.

NOTE

By timing the horizontal movement (in cm per second), the drift
rate (compared to the reference standard) can be determined by
using the sweep speed table shown for TCXO adjustment.

5-25. Option 002 Battery Charger Adjustment

5.26. The following battery charger adjustment procedure applies to the Model 5315A with
serial numbers prefixed 2120A and above. Refer to Figure 5-4.
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Figure 5-4. Option 002 Battery Charger Adjustment Locations
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Disconnect the power cable from the 5315A.
Disconnect the battery from A6 (05315-60015 battery charger assembly board.
Connect cable W4 between A1J4 and A6J1.

Connect the DVM positive lead to W2 (red wire} and negative lead to the ground test
point on the battery charger assembly board.

Connect the power cable to 5315A; set the STBY/ON switch to STBY.
Set the TRIP SET adjustment A6R15 fully ccw. Connect a jumper clip between A6TP2and

the ground test point.
i CAUTION
| SUSUSUVSVIUVIINIY

Shorting the test points in the next step will cause A6R38 (alarge
120} resistor) to heat up. Avoid physical contact with this com-
ponent. Do not leave shorting clip in place for an extended
period of time.

Connect A6TP6 to A6TP7 with a shorting clip.
Set the 500 mA adjustment A6R14 for a DVM reading of 7.71 volts.

Rotate the TRIP SET control A6R15 slowly clockwise until the charging LED (CHGD) just
lights. This sets the comparator high trip point.

NOTE

Due to hysteresis of approximately 500 mV in the charge com-
parator circuit, it is not possible to obtain correct setting by
“rocking” the TRIP SET adjustment. The trip point is attainable
only by cw rotation of the control. To verify the setting, or to
repeat above adjustment, it is necessary torotate the adjustment
slightly ccw from the trip point, and then to reduce the charge
voltage below the hysteresis limit. This can be readily accomplished
by switching the 5315A power switch to ON, then back to STBY {out).

Conenct the negative lead of the DVM to W3 (black wire). Adijust the 500 mA control until the
DVM reads 5.00 volts. (This sets the 500 mA charge current.)

Disconnect the shorting clip between A6TP6 and A6TP7.

Set STBY/ON switch to the ON position. Connect A6TP4 and A6TP5 together with a
shorting clip. The DVM should read between 1.9 and 2.4 volts. (This verifies operation of
the 10 mA current regulator.)

Remove all shorting clips and jumper wires. Turn the instrument off and disconnect the
power cable. Disconnect all the test equipment.

Reconnect the charger board red and black wires to the battery observing proper
polarity. Be sure that the wire clips are fully engaged.

Replace the top cover. Be surethat the four black spacers (MP4) arein place. As the cover
is being positioned, be sure that the leads of the cable assembly W4 will not be pinched
between the cover and rear spacer.

5-11
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5-12

5-27.

5-28.

Option 003 1 GHz Channel C Adjustment

The following procedure describes the adjustments required to maintain the OPTION 003

operating characteristics within specifications. Adjustments should be made when required,
such as after a performance test failure, or when components are replaced that may affect an
adjustment.

5-29.

Access to the OPTION 003 test points and adjustments on A9 requires the removal of the

A3/A4 Input Switch/Amplifier assembly. To remove and replace the A3/A4 assembly in a 5315A
or 5315B, refer to the appropriate procedure that follows.

5-30. 5315A A3/A4 REMOVE/REPLACE PROCEDURE

5-31.

Remove the AC power cord.

Remove the instrument top cover (MP 12) by removing the four screws accessible from
the cabinet bottom.

Remove the LEVEL/SENS and GATE TIME control knobs.

Remove the three screws which secure the motherboard to cabinet bottom. Remove the
handle (MP 3} and the four black spacers (MP 4) and lift the entire instrument straight
up and out.

Turn the instrument upside-down and carefully remove the brass SMC connector from
the A9 INPUT C BNC assembly.

Remove the front panel hex nuts on the CHANNEL A and B BNC’s, the three control
hex nuts and the 1/4” hex nut on the back side of the display board. Pull the front
panel (MP 6) straight out and off.

Remove the four screws securing the A4 Input Amplifier. Remove the A3/A4 assembly
by gently lifting on the rear edge of A4, until the pins come free of motherboard con-
nector A1J5.

Reconnect the brass SMC connector to the INPUT C BNC assembly, loosely replace the
front panel and set the instrument into the cabinet bottom.

Replace the AC power cord, and refer to the OPTION 003 Adjustment Procedure.

Replacement is the reversal of this procedure.

5315B A3/A4 REMOVE/REPLACE PROCEDURE

Remove the AC power cord.

Remove the instrument top cover (MP 12) by removing the screw which secures the
carrying handle (MP 11) at rear of instrument. Slide the cover backward until free.

Remove the gray trim strip (MP 16) from top of the instrument front frame (MP 17).

Remove the four screws which secure the front panel (MP 12). The front feet of the instru-
ment must be removed to access the two screws on the frame bottom.
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NOTE:

The following two steps only apply to instruments with serial
numbers prefixed 1812A through 2032A.

Remove the two screws which secure the support bracket, on the leftside of ATmother-
board, to the instrument side frame.

Remove the two screws and bracket which secure the A1 power supply heat sink to the
instrument side frame.

Remove the two screws at the rear edge of A1 motherboard.

Disconnect the three power transformer secondary wires (BLU, BLU, WHT-BLU) from
the A1 motherboard, by pulling the push-on connectors straight up and off the gold test
pins. Remove the OSC OUT wire which connects )8 to A1 motherboard in the same
manner.

NOTE

HP 5315B instruments with serial number 1832A00120 or lower
do not have push-on connectors on the transformer secondary
or EXT REF wires. Carefully solder the wires on these instruments
to complete the procedure.

Carefully pull the entire instrument straight forward, through the front frame, and clear
of the cabinet.

Remove the LEVEL/SENS and GATE TIME front panel control knobs.

Remove the front panel hex nuts on CHANNEL A and B INPUT BNC’s and the three
control hex nuts.

Remove the 1/4” hex nuts on the left side (back) of the A2 Display Assembly.

Gently pull the front panel (MP 21) straight forward. Carefully remove the brass SMC
connector from the A9 INPUT C BNC assembly. Pull the front panel clear. Note the
spacer between the front panel and A2. On older instruments, the spacer is not attached
to the front panel.

Remove the four screws securing the A4 Input Amplifier Assembly. Remove the A3/A4
assembly by gently lifting on the rear edge of A4, until the pins come free of motherboard
connector A1 J5.

Reconnect the brass SMC connector to the INPUT C BNC assembly and loosely replace
the front panel.

Position the cabinet and A1 motherboard assembly side by side, with the cabinet facing
to the rear. Route the three power transformer secondary wires through the cabinet
side frame and reconnect to A1 motherboard test pins. Insure the wire colors match the
pins as labeled.

Carefully replace the AC power cord, and refer to the OPTION 003 Adjustment Procedure.

Replacement is the reversal of this procedure. Be sure that the A1 motherboard
fits into the grooves in the board guide.
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5-14

5-32.

5-33.

OPTION 003 1 GHz CHANNEL C ADJUSTMENT PROCEDURE

To perform adjustments on OPTION 003, first follow the appropriate disassembly proce-

dure for removal of the A3/A4 Input Switch/Amplifier Assembly. (Refer to Preliminary Disassem-
bly Procedures.)

Figure 5-5. Option 003 Channel C Adjustment Locations

Connect a jumper wire between TP marked SCV and the TP marked +5.

Connect a 8660A signal generator to the C Channel input BNC. Set the 8660A for a fre-
quency of 100.000 MHz, at an output level of 0.5V rms.

Connecta 3465A Digital Voltmeter between A9 U2 (pin 8) and ground. Set the adjustment
labeled “L” for a reading of 2.6V £5 mV on the voltmeter.

NOTE

The voltmeter must be a “floating” type.

Reduce the 8660A output [evel to 0.5 mV rms. Connectthe 3465A positive lead to TP “B1”
and common lead to TP “B2”. Set the adjustment labeled “HY”’ for a reading of
110 mV £1 mV on the voltmeter.

Increase the 8660A output level to 50 mV rms. Set the adjustment labeled “H” for aread-
ing of 75 mV £1 mV (differential between TP B1 and TP B2) on the voltmeter.

Connect the 3465A positive lead to TP “C”. Set the adjustment labeled “CL” for a reading
of 37 mV (+1 - 0. The counter display should read 100.0000 MHz *time base discrepancy
+1 count. (Note: For 5315B, connect EXT REF from 8660A to rear REFERENCE INPUT of
counter and set motherboard FREQ STD select switch A1 S3 to EXT.

Recheck steps d, e, and f to verify all voltages. Repeat steps until all adjustments are
within tolerance.

Set the 8660A output level to 75 mV rms at 900 MHz. Verify that the counter displays
900.000 MHz. This completes the adjustment.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-17 lists abbreviations used in
the parts list and throughout the manual. Table 6-2 lists all replaceable parts for the standard
5315A/B in reference designation order. Tables 6-3, 6-4, and 6-5 list replaceable parts for
Options 001, 002, and 003, respectively. Tables 6-6 and 6-7 list parts for Option 004 (5315A and
5313B, respectively). Table 6-8 contains the names and addresses that correspond with the
manufacturer’s code numbers. Table 6-9 lists the 5315A/B hardware. Figures 6-1 through 6-5
show Cabinet and Option parts.

6-3. ABBREVIATIONS

6-4. Table 6-1 lists abbreviations used in the parts list, schematics, and throughout the manual.
In some cases, two forms of the abbreviation are used, one allin 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 abbreviations forms are used with lower
case and upper case letters.

6-5. REPLACEABLE PARTS
6-6. Tables 6-2 through 6-7 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.

¢c.  Miscellaneous parts.

6-7. The information given for each part consists of the following:

The Hewlett-Packard part number.

o @

The part number check digit (CD).

c. The total quantity (Qty) used in the instrument.

d. The description of the part.

e. A typical manufacturer of the part in a five-digit code.
f.  The manufacturer’s number for the part.

6-8. The total quantity of each part used within an assembly is given only once at the first appear-
ance of the part number in the list.

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part num-
ber, indicate the quantity required, and address the order to the nearest Hewlett-Packard office.

6-11. To order a part that is not listed in the replaceable parts table, include the instrument

model number, serial number, the description and function of the part, and the number of parts
required. Address the order to the nearest Hewlett-Packard office.

6-1
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 lists abbreviations used in
the parts list and throughout the manual. Table 6-2 lists all replaceable parts for the standard
5315A/B in reference designation order. Tables 6-3, 6-4, and 6-5 list replaceable parts for
Options 001, 002, and 003, respectively. Tables 6-6 and 6-7 list parts for Option 004 (5315A and
53138, respectively). Table 6-8 contains the names and addresses that correspond with the
manufacturer’s code numbers. Table 6-9 lists the 5315A/B hardware. Figures 6-1 through 6-5
show Cabinet and Option parts.

6-3. ABBREVIATIONS

6-4. Table 6-1 lists abbreviations used in the parts list, schematics, and throughout the manual.
In some cases, two forms of the abbreviation are used, one allin 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 abbreviations forms are used with lower
case and upper case letters.

6-5. REPLACEABLE PARTS
6-6. Tables 6-2 through 6-7 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.

¢.  Miscellaneous parts.

6-7. The information given for each part consists of the following:

a. The Hewlett-Packard part number.

b.  The part number check digit (CD).

c.  The total quantity (Qty) used in the instrument.
d. The description of the part.

e. A typical manufacturer of the part in a five-digit code.

f.  The manufacturer’s number for the part.

6-8. The total quantity of each part used within an assembly is given only once at the first appear-
ance of the part number in the list.

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part num-
ber, indicate the quantity required, and address the order to the nearest Hewlett-Packard office.

6-11. To order a part that is not listed in the replaceable parts table, inciude the instrument
model number, serial number, the description and function of the part, and the number of parts
required. Address the order to the nearest Hewlett-Packard office.
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Model 5315A/B
Replaceable Parts

Table 6-1. Reference Designations and Abbreviations

REFERENCE DESIGNATIONS

A = assembly oL = delay line K = relay T = transformer
AT - attenuator. isolator; Ds = annunciator: signaling device L = coil; inductor T8 = terminal board
termination audible or visual:; lamp; LED M = metre TC = thermocouple
8 == fan; motor E = miscellaneous electrical part MP = miscellaneous mechanical part TP = test point
BT = battery F = fuse P = electrical connector :movable U = integrated circuit; microcircuit
C = capacitor FL = filter portion:; plug \ = electron tube
CcpP = coupier H = hardware Q = transistor; SCR; triode thyristor VR = voltage regulator; breakdown diode
CR = diode; diode thyristor: HY = circulator R = resistor w = cable; transmission path; wire
varactor J = electrical connector - stationary RT = thermistor X = socket
oC = directional coupler portion - jack S = gwitch Y = crystal unit-piezo-electric
2 = tuned cavity; tuned circuit
A = ampere HD = head NE = neon SPST = single-pole, single-throw
ac = alternating current HDW = hardware NEG = negative SSB = single sideband
ACCESS = accessory HF = high frequency nF = nanofarad SST = stainless steel
ADJ = adjustment HG = mercury Ni PL = nickel plate STL = steel
AD = analog-to-digital HI = high N/O = normally open sQ quare
AF = audio frequency HP = Hewlett-Packard NOM = SW
AFC = automatic frequency control HPF = high pass filter NORM = normal SYNC ynchronize
AGC = automatic gain control HR = hour :used in parts list, NPN = negative-positive-negative T imed (slow-blow fusei
AL = aluminum HV = high voltage NPO = negative-positive zero izero TA antalum
ALC = automatic level control Hz = hertz temperature coefficient: TC emperature compensating
AM = amplitude modulation 1C = integrated circuit NRFR = not recommended for field TD
AMPL = amplifier D = inside diameter replacement TERM =
APC = automatic phase control IF = intermediate frequency ns = nanosecond TFT =
ASSY = assembly IMPG = impregnated NSR = not separately replaceable TGL =
AUX = auxiliary in = inch nW = nanowatt THD =
AVG = average INCD = incandescent OBD = order by description THRU =
AWG = american wire gauge INCL = includeis oD = outside diameter Tl =
BAL = balance INP = input OH = oval head TOL = tolerance
BCD = binary coded decimal INS = insulation OP AMPL = operationat amplifier TRIM = trimmer
BD = board INT = internal OPT = option TSTR = transistor
BE CU = beryllium copper kg = kilogram OSsC = oscillator TTL = transistor-transistor logic
BFO = beat frequency oscillator kHz = kilohertz (024 = oxide TV = television
8H = binder head k(l = kilohm 0z = ounce TVI = television interference
BKDN = breakdown kV = kilovolt it = ohm TWT = traveling wave tube
BP = bandpass ib = pound P = peak iused in parts listi V] = micro {10-6} used in parts list)
BPF = bandpass filter LC = inductance-capacitance PAM = pulse-amplitude modulation UF = microfarad (used in parts listi
BRS = brass LED = light-emitting diode PC = printed circuit UHF = uitrahigh frequency
8WO = backward-wave oscillator LF = low frequency PCM = pulse-code modulation; UNREG = unregulated
CAL = calibrate LG = long pulse-count modulation v = volt
cow = counterclockwise LH eft hand PDM = pulse-duration modulation VA = voltampere
CER = ceramic LIM = limit pF = picofarad Vac = volts ac
CHAN = channel LIN = linear taper used in parts listi PHBRZ = phosphor bronze VAR = variable
cm = centimeter lin = linear PHL = phillips vCO = voltage-controlled oscillator
CMO = coaxial LK WASH = lockwasher PIN = positive-intrinsic-negative Vde = volts dc
COEF = coefficient LO = low; local oscillator Piv = peak inverse voltage VDCW = volts, dc, working iused in
COM = common LOG = jogarithmic taper iused pk = peak parts list:
COMP = composition in parts list: PL = phase lock V(F) = volts, filtered
COMPL omplete log = logarithmiic: PLO = phase lock oscillator VFO = variable-frequency oscillator
CONN = connector LPF = low pass filter PM = phase modulation VHF = very-high frequency
CP = cadmium plate Lv = low voltage PNP = positive-negative-positive Vpk = volts peak
CRT = cathode-ray tube m = metre :distance P/O = part of Vp-p = volts peak-to-peak
CTL = complementary transistor logic  mA = milliampere POLY = polystyrene Vrms = volts rms
cw = continuous wave MAX = maximum PORC = porcelain VSWR = voltage standing wave ratio
cw lockwise Mo = megohm POS = positive; positionis) (used in vTO = voltage-tuned oscillator
O/A igital-to-analog MEG = meg (108; {used in parts fist: parts list) VTVM = vacuum-tube voltmeter
dB ecibet MET FLM = metal film POSN = position VX = volts, switched
dBm =decibel referred to 1 mwW MET OX = metal oxide POT = potentiometer W = watt
dc = direct current MF = medium frequency; microfarad  p-p = peak-to-peak w/ = with
deg = degree Itemperature {used in parts list) PP = peak-to-peak used in parts list) WiV = working inverse voitage
interval or ditference: MFR = manufacturer PPM = pulse-position modulation ww = wirewound
2L = degree iplane angle: mg = PREAMPL = preamplifier W/0 = without
°C = degree Celsius icentrigrade MHz = PRF = pulse-repetition frequency YIG = yttrium-iron-garnet
°F = degree Fahrenheit mH = PRR = pulse repetition rate Zo = characteristic impedance
°K = degree Kelvin mho = ps = picosecond
DEPC = deposited carbon MIN = PT = point
DET = detector min = PTM = pulse-time modulation
diam = diameter . = minute {plane angle! PWM = pulse-width modulation
DIA = diameter iused in parts list: MINAT = miniature PWV = peak working voltage
DIFF AMPL= differentiat amplifier mm = millimetre RC = resistance capacitance
div = division MOD = modulator RECT = rectifier NOTE
DPDT = double-pole, double-throw MOM = momentary REF = reference . i . .
DR = drive MOS = metal-oxide semiconductor REG = regulated All abbreviations in the parts list will
DSB = double sideband ms = millisecond REPL = replaceable be in upper case.
DTL = diode transistor logic MTG = mounting RF = radio frequency
DVM = digital voltmeter MTR = meter (indicating device RFI = radio frequency interference
ECL = emitter coupled logic mV = miliivolt RH = round head; right hand
EMF = glectromotive force mVac = millivolt, ac RLC = resistance-inductance-capacitance
EDP = electronic data processing mVdc = millivolt, dc RMO = rack mount only
ELECT = electrolytic mVpk = millivolt, peak ms = root-mean-square
ENCAP = encapsulated mVp-p = millivolt, peak-to-peak RND = round
EXT = exterpv:al mvrms = millivolt, rms ROM = read-only memory M ULTI PL' ERS
F arad mw = milliwatt R&P = rack and panel
FET ield-effect transistor MUX = multiplex RwWvV = reverse working voltage Abbreviation Prefix Muitiple
F/F lip-flop MY = mylar S = scattering parameter T 1012
FH = flat head Py = microampere s, = second (time} & tera 100
FOL H illister head uF = microfarad = second (plane angle) M giga 108
FM requency modulation uH = microhenry S-B slow-blow fuse (used in parts list) mega s
FP = front panel nmho = micromho SCR = silicon controlled rectifier; screw K kilo 10
FREQ = frequency us = microsecond SE = selenium da deka 10 \
FXD fixed uv = microvolt SECT = sections d deci 10:2
g gram uvac = microvoit, ac SEMICON = semiconductor ¢ ceqlt_u 1g73
GE = germanium uVdc = microvolt, dc SHF superhigh frequency m mill 106
GHz = gigahertz uVpk = microvolt, peak S| silicon u micro o
GL = glass uVp-p = microvolt, peak-to-peak SIL silver n nano ]0_12
GND = grounded: uVrms = microvolt, rms SL slide p pico 10 I
H = henry uW = microwatt SNR signai-to-noise ratio f femto 10_15
h = hour nA = nanoampere SPDT = single-pole, double-throw a atto 10-
HET = heterodyne NC = no connection SPG = spring
HEX = hexagonal N/C = normally closed SR = split ring




Model 5315A/B
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6-12. DIRECT MAIL ORDER SYSTEM

6-13.  Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are:

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.

6-14.  Mail order forms and specific ordering information is available through your local HP
office. Addresses and phone numbers are located at the back of this manual.

6-15. SPECIAL PARTS REPLACEMENT CONSIDERATIONS

6-16. Certain mechanical parts and electrical components require special consideration.

a. 5315B Transformer T1: If the power transformer, T1, must be replaced, order HP Part
Number 05315-80001. This transformer assembly includes the connectors.

b.  FrontPanels: Eight front panelsareavailable. The standard front panels have no opening
for the Option 003 BNC connector. The following part numbers are valid for instruments
with serial numbers prefixed 2120A and above.

5315A Standard . ...l 05315-00026
3315A Option 003 .......................... .. 05315-00027
S315B Standard ... o 05315-00028
5315B Option 003 .......................... .. 05315-00029

For instrument with serial numbers prefixed 1812A through 2032A, the part numbers are:

5315A Standard ... L 05315-00003

5315A Option 003 ........................ ... 05315-00004

53158 Standard ... L 05315-00007

5315B Option 003 .......................... .. 05315-00008
NOTE

Any time a front panel is reinstalled, consideration should be
given to panel alignment. The gate time control must have a
backup spacer, either a hex nut or washers, to position the panel
in the plane determined by the shoulders on the input BNC
connectors.

C. 5315B Side Struts: The left and right side struts differ slightly and should not be
interchanged. The left strut has four drilled and tapped holes to facilitate the addition of
Option 006 Offset/Normalizer. Viewed from the front, the undrilled right strut is HP Part
Number 5020-8830 and the drilled left strut is HP Part Number 5020-8885.
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Function Switch Assembly A1S1: The function switches are one complete assembly. If any
one section is found to be defective the complete block of switches must be replaced.
Care should be taken when removing the switch assembly to avoid damage to the A1
Motherboard. The switch assembly is HP Part Number 3101-2297.

Input Amplifier Assembly A3/A4: If either the Input Switch assembly A3, or the Input
Amplifier assembly A4 is to be replaced, both must be replaced as one complete
assembly by ordering HP Part Number 05315-60100. Do not attempt to separate the
assemblies and replace only one.

The two LSI integrated circuits used in the 5315A/B are available only from Hewlett-
Packard. Although the Microcomputer A1U1 is not made by HP, the internal ROM is
programmed specifically for the Model 5315A/B. The Multiple Register Counter is
manufactured by and is available from Hewlett-Packard.

A1 Motherboard: If the A1 Motherboard is to be replaced, order HP Part Number
05315-60013 for 5315A or 05315-60014 for the 5315B. This assembly will include the two
LSI integrated circuits ATUT and A1U2, the heat sink bracket MP1, the A5 Display
Support Assembly, and for the 5315A only, the power transformer.

Bottom Cover MP8: The replacement bottom cover (HP Part Number 5060-9963) does
not include the information label. The label must be ordered separately under HP Part
Number 7120-7489.

A1 Motherboard Slide Rails: If any of the A1 Motherboard slide rails (0403-0373) are to
be replaced, new retainers (0510-1152) should be used. Two are required for each rail.
Note that the slide rails are not located directly opposite each other.



Table 6-2. Replaceable Parts

Mode! 5315A/B
Replaceable Parts

Reference

HP Part

Mfr

: . t escription Mfr Part Number
Designation Number |D Y p Code
MOTHERBOARD ASSEMBLY FOR 5315A ONLY:
231 AS315 A0013 7 1 SERIES 2120 TRABN 0831%-60013
ALTL 0160~4557 0 4 CAPATTTOR-FXD . 1UF +-20% 5S0UDLC CFR 16299 CACHAX7RIQAMOSOA
A1ED 01800562 1 B CAPAETTOR-FXD XZLUF+ Y6789 196D336X0010KAL
ALC3 0180-2814 i 1 CAPACTTOR-TXD 270F +- 20480 0180-2814
ATC4 N1a0-0562 1 CAPACTYOR- FXAD AAUF+- 196D336X0010KAT
1es 01 60-387% 7 b CAPACTITOR-FXD . 01UF 20% 0160-3879
ALCE 0160-4%5% 7 2 CAPANTTOR-FXU L 01UF +-20% 55VD0 20480 0160-4V54
107 0160 9 7 CAPACTTOR-FXD L Q1UF +-20% 100VDC R 20480 01160~-3879
ATCH f1H0- 79 7 CAPACTITOR-FXD . 01UF +-20% 100UDC CER 28480 0160-3879
aley 01 603079 7 CAPACTITOR-FXD . 01UF +-20% 100UDE R 28480 01603879
ATC1D 160-387% 7 CAPARTITOR TXD L 01UF +-20% 100UDC CER z 3 0)
Alc1 01800562 1 CAPANITOR-FXD J3N+-207% 106VDG T4A H6H2B9 196D3IEX0G1OKAL
alIcte n160- 4 7 COPACTTOR-FXD L 01HUF +-20% H0VL0C CER 283480 0160-4554
[2R RNt 01 &H0-4 0 CAPACTTOR~FXD 1UF +-3 S0VDE CFR 167299 CACGAX7R104MDB0A
ALCTA H180-2820 3 2 CAPACTTOR-FXD L 2ENEF+ AEVDC TA 480 0180-2620
(R R0 01 603379 7 CAPACTTOR-FXD ,03UF +-2¢% 100VDC CER 284840 0160-3879
altle D1E0-0562 1 CARACTTOR-FAD XRF+-20% 10WDC TA L6289 196D336X0010KAT
“lct 1 1 CAPACTTOR-FXD 100UF+-20% 10UDL TA 28480 01802819
23 s 1 CAPACTTINR-FXT POUF+-10% 3IBUDC TA Lerue 150D2RAXI0A5A2
al 7 1 CAPALITOR XD 8ot 0auD R N30 24890 011604497
a0 41802891 3 1 CAPACTTOR-FXD 4700UF+100-10% 1EHVDC Al sean0 Q1R0-2891
ATC21 [IRRENE 1 CAPACTTOR-FXD JIAUF+-20% 10UDC Ta 56289 196DA36X0010KAL
niaon 12 CAPALTTOR-FXD | 20UF+-20% ATV TA 20480 01802820
01604 0 CAPACTTOR~FXD L 1UF + oyDC R 16299 CATD4X7RI04MOS0A
AL 0160 0 CAPACTTRR-FXD L ILF 4+ SOUDC CFR 16789 CANDAXTZRIDANON DA
S1ER% 0180 4 1 CAFARTTOR-FXD 2200UF+75-10%4 16VDC Al 2480 0180-28722
AI0R1 19010050 3 4 DIOGF-SWITOHTING BRIV 200MA 2NG LO-35 280480 1901-00%0
ATCRE 1901-0050 3 DIODF-SWITCHING 80V 200MA E 28480 19030050
ATCR3 192010050 3 DIODE-GWITRHING BV 2DIMA 4810 19201-0050
@l1CRA 19010050 3 DIODF-SWITCHING 80V 200MA 28400 19010050
ATCRY 19010673 I ] DINDE~PWR RECT 1080V Sa 5HLG 035N ATHA
MA1CRA 1901-0731 7 1 DIODE-PWR RECT 4004 1A 284010 1901 ~0731%
ALTRY 17060094 7 1 DIORE-FW BRDG 200V 24 04713 MDAZ02
“a1F1 2110-0201 i} 1 FUSE 256 2500 T 1,29X., 295 UL 75919 313.250
AL P47 4% i 1 CONNECTOR-AC P ORER , MALE 210480 1751 -4743
2RSS 1251-4215 1 1 SONNECTOR~6 PIN, FEMA 28480 1251 -4215
A A Y CORNECTCR CIN MR35 EAL)
fall4 12351 yall 1 e CONNFCTOR-11 PIM,MALE 28440 1251 ~33740
ATTH [N S 1 3 1 CONNEOTOR=12 PIN,FEMALE 211480 1o8a1-5281
A6 1251 Al 1 CONNECTOR-11 PIN, MALE 284840 12515370
ATIY 12000423 £ 1 SOCKET-TE 16-CONT DIP DIP - SLDR 7480 1200-0423
Aty 2001437 4 1 INDUCTOR RE-OH-ML T 120UH 5% . 1566DX ., 38516 23480 21001637
ATMPY N531E-00001 7 1 HEAT SINK 213480 531500001
GIMP2 1AN1-A768 7 35 TETORPOST (PART OF T3 2840990 1251 -37468
[23 RN} 18530363 i) i TRANGTSTOR PNP ST PD=S0W FT=20M PIHUH XAGH2R1
N340-0463 & 3 TNSULATOR-X5TR NTLLON 28480 03460468
D2A0-0864 & 5 TNELLATOR-XGTR THRM- CNDC 28480 17340-0864
[cR RN 12540477 7 1 TRANSTATOR NPN 2MP2224 8T TN-18 PL=500MY 04713 ONPPP2A -
ALRY 21003905 b 1 TOR-VAR W/8EW S0OK 20% 100W SPDT-RO 28480 210e0-2905
ATR2 NAH98-0084 ? 43 1% . 12%W F TC=0+-100 24546 C4-1/8-T0 2151 ~F
ATRZ ]
flR4 098 3 2 TOR 178 1% . 05W F fi+=-100 C3-1/8-T0-178R~G
AIRG 16987218 VTOR 178 1% L 0BW F a+-100 C3~1/8-TGH-178R~G
HBIRS 07570194 3 3 215K 1% J125W F TC=0+4-100 CA-1/8-T0-2152-F
ALRY HeH-34410 7 ) 196 1% 298 F TO=0+-100 C4a - 1/8-T0-196R-F
AIRB 06983431 & 1 23,7 1% 12EW F +100 PMESS-1/8-TH~23R7-F
AIRY 06 X840 ? 2 237 1 4100 Ca-1/8~T0-P237R~F
aiR1IN 06598-3443 [} 1 287 1% 100 C4-1/8-TU~287R~F
21000568 1 bl RESTHTOR=-TRMR 130 104 C TOP-ADT 1-TRN 2100-0%68
0757-0199 3 z 21,5 14,1256 F TC=0+-150 Ca~1/8-T4-2197-F
NHTE-343%4 9 1 EENREENT TC=0+~100 C4--1/8~T0~34RE -F
A1R14 06983 3 1 19, 6K 17 ] FoTeE=0+~100 C4-1/8~-TG-19672-F
GyRTS N RN £ 1 R-YRER TK 1N Lo TP -anT 1-TRN 2108-3252
AR S DHB-ING4 9 218K 1% ¥ =010 2% 48 C4-1/8-TO-2151~F
YNNG n 0199 3 21 LRK FOoTC=04+-1 00 R Ca-1/8-T0-2152-F
HIRLE §757-0280 3 ks 1K TC=0+-100 C4-1/8-T0~1001-F
ATRTY 0H9H-3447 s 237 TC=04-100 C4-1/8-T0-237R~F
GIR20 (37 -0403 2 1 RESTIATOR 121 T=g+-100 Ca-1/8-TO-123R~F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

" fr
Reference HP Part ¢ Qty Description M Mfr Part Number
Designation Number |D Code
A1R2Y 069383444 1 1 RESISTOR 316 1% . 120W F TO=0+-100 24546 Ca-1/78-T0-316R-F
ATRZ22 2100-0568 1 REGIGTOR-TRMR 180 10% € TOP- ALY 1-TREN SHARQ 21100568
ALR23 07570280 3 RESTISTOR 1K 1% 125W F To=d+-100 2448 Ca - 1/8-TO-300k1-F
AIRZ4 D757-0280 3 RESISTGR 1K 1% JAF%W F TE=04-100 A AL Ca 1/8-T0-1001-F
31012297 Q9 1 SWITCH-PR 9-5TATTON 10MM C-0 SPACTNG PRan) BP0 -2R97
PART OF A1R1
31010693 &6 1 SWITCH-SL 2-DPDT 8TD 1.%5a 250ual P d0400 F1H1-06H9F
AlLTT REFER T T1 UNGFR S31%A CHASSTS PARTS
ALY 3 1 . 04713 MO3IBTGP
AlU2 gee-2312 2 1 TOOMIGE 2RAR0 PRZ0-2312
AUl 18926~0412 1 1 LC COMPARATOR PRON DUAL §-DIP-P P L MAREN
AlU4 18260346 i 1 TC 0P anp P DAL 8-DIP-F PKG LM i
AlusS 1326~0393 ) TE W RGLTR TO-220 LH3LYT
0340-0468 & INGLHLATOR - XETR NYLION FEARY 3400468
0340~0864 & INSULATOR-XSTR THRM -CNDCOY 28480 034010864
AlUs 18R26-0544 i} 1 YV OREF B-DIP-C 047132 Shaniu
A1Y7 1826-0527 ? 1 0 337 ¥ RGLTR TO-220 27N 4 L AT
03400468 & LATOR-XETR NYLON a8ane 1240~ 0468
03400864 &6 LATOR-XSTR THRM~ONDEOY 284910 (340 - 0864
A1XF1 2110-0269 0 e FUSEHONDER- CLIP TYPE - FLEGE a84810 Sl a-n26Y
ATXU1 1200-0 4 @ & FET-T6 40-COMT DIP-5LDR 284090 t2nn-
ATXUz2 12000552 4 ~3C 40~ CONT DIP-5LTR SHA80 1TEA0-0t
A1 MISCELLANEQUS PARTS
0380-074% & STANDOFF~RUT-0ON 187 g cunnn
0380-0770 7 ) STANDOFF- RUT- OGN B75- dnga
03800906 1 2 ¢ NDOF AN &3 anenn
=060 0 1 CONNECTOR-SEL CONT PIN 1, 14 MM-KE0- 87 S0 spann

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Mfr

: . Q Description Mfr Part Number
Designation Number (o] <Y P Code
Al NE3ILH-60004 8 1 MOTHERBOARD ASSEMBLY FOR 53158 ONLY: 284840 05315 -560014
SERIES 2120

0tén-a U 4 CAPACTTOR-FXD L IUF +~30% H0000 LER CAUOAXTRI0AMOD0A
41806~ 1 3 CAPACTTOR-FXD JA3DF+-20% 10VD0 TA 196D3I6X0D0T0KATL
INREIE 3 1 CAPACTTIR-FXD 4, ZUF+-10% > Th § 0180-%
2180~ 1 CAPACTTOR-FXD FALE +-0 1R TA [Tayeacid 196DIIAHXD010KAL
6160386 7 3 CAPACTTAR-FXD | 0LUF +-20% 100uDC CER 20480 016H0-3879
01460~ 7 4 CAPACTTOR-FXD 010 S0VDC CFER aaann
01460 7 SAPACTTOR-FXD . BilF 100UDC OFR ng4a80
0140 7 TTOR-FXD G 100VDC CER 283480

BLeY D160~ 7 FXD . 01LF 130VDE CER 28480

ALC10 1160 7 63Ut %oSHAVDC CER 20490

HOVGC

R 28480

G160 :
“oA00VRC CFR 28480

CAPALTTOR-FXD L O1TUF +-

=

0360 7 CAPACTTOR-FXTE L 01U¥

0180- £¥ad 1 CAPACTTIR-FXD AR+~ 1IVDG TA BORZEY

01604504 7 CAPACTITOR-FXD L 01UF 28480 4

01 H0-A4057 i CAPACTITOR-FXDL ALF 16259 CACBAXTRI04M0T0A
n1aen 2 jad CAPACTTOR-FXD 68U+~ 0180-28186

G180 a8 4 CAPACTTOR-FXD |, 200F " 0180-2820

0160 7 CAPACTTO Lo 160VDLC 0160

1000 TA
FENDE TA

610
6186~

1 ) CAPACTTI
8 CAPATTTOR

ALCTY 1640

X100y
07 &0~ :

GLB0-178% | 2 1 CAPACTTIR

016044 7 i Lara 0OR T CER ¢+ -30 2480
0160~ i CAPALTTOR LAVDE TA 28480
0180~ 8 CAPACTTOR-FXD VDO TA 28480
0180 ] 1 CAOPALTTIR-FXD 471 10% 15VD0 & #RAB0
1180-2892 4 1 CHPACTT 22000F 1% 16VDE Al 28490 01802897
D160~ 7 0 CaPanT . SAHE DAVDE CER 1R ACHAX7RT0AKOS0A
61 H0-a557 0 CAPALITOR I e 5OUDC CER 16299 LAX7R1IDAMDEOR
19010050 3 B DIADE-SWITOHING BRIV 200HA 8480 1901-00%590
1901-00%50 3 DIODF-SWITCHING 80UV 200Ma 28480 19291-00540
19010059 3 GWITCHIRG B0V 2001A PNS 284840 1201-00%0
12010000 3 TTOHING 800V 200MA 2NS 2R480 1201-6050
ATERE L9B1-00%0 3 CHING B0V 200M4 NS 284810 1981-00350
ATCR A 159060096 7 1 DIODE-FW BRDL 200V 24 0a713 MbaR 02
ATTL NOT ASSIGNED
A1J2 LRS- 421 5 1 1 IMNE W~6H PIN, FEMALE 2134830 12514210
A1J3 A% AKSY CONNECTOR (INCL MPZ; 38 EA)
A1) 4 NOT D
AR 1251520 3 1 CONNEL -1e P 28480 1257 -5281
ENREN VEEY -HEEY G 1 CONNELTOR-11T PIN, MALE 284814
a7 Peh-04a23 8 1 GOCKET-T0 14H~CONT DIP DIP-51LDR 20480
ATl ES IR NV 4 1 PNDUCTER RE-CH-MLD 120UH D% L 1A6DX. 38616 2B480 PLO0-1637
AIMP 1500001 7 1 HEAT HSTNK 284610 1608001
ATMP 2 764 7 E22] BEOPOST (PERT DE JED FHA80 128513768
AR a 1 TRANGTSTOR PNP GT PD=U0W FI=20MHY 03508 281
& 3 T WL ATOR-XETR NYLON a84aB0 340-0468
b 3 TNSULATOR-XGTR THRM-ONDOT 284510 0340~ 08A4A
ARG 7 1 TRANGTETHR NPN DNPZ22A ST T0-18 PD=UNI0MW D4713 2
iR 2100-3905 & 1 REGTSTOR-VAR W/ GW 100K SPDT-NC 1H0-390%
AR HF8-0084 7 e 3TOR 2,15 1% T=0+-160 1/78-TO-2151 -
ATRE GINE T
~A1RA f498-7818 5 2 TOR 178 1% L08W F TC=(+-100 CR-1/8-TH~178R~C
ARG 6y 218 i TOR 178 U4 DEW F TC=04-100 C3-1/8-TO~178R -G
ALRE 0660682 7 1 13 HTOR 464 Tisg+e-100 Ca-1/8-TB-4641
AIR7 QVERT7-0199 kS i R GTOR 2 FoT s D=1 00 C4-1/8-T0-2152
MLRE 16983440 7 1 RESTHTOR 196 TO=Ge-100 C4-1/8=-TO-196R-F
ALRY a8 245 & 1 REGBTETOR 230 TCmd4-100 PMESS-1/8-1T0-23R
HIR10 fePE-344 4 RESTSTOR 237 Trwl+-100 Ca-1/8~-TO~237R-F
BIRTY 167 8-3443 il ! GTOR 2T IENWOF TrReEde-100 Ca--1/8-TH-2BVR-F
AR i & TOR-TRMR 100 10% €7 B 1-TRM 28430 21000568
ATRTA 9 ) GTRR X408 1% ¥ 100 DAGL L CAa-1/8-Th-34R 8- F
“IR14 3 )] TOR 19, 86%K 1 JREW 0+-140 E 1/8-T0~ 1960 -F
ATRTD & | TETOR-TRMR SK 1072 G TR ADY 1-TRN 2100-3252
BR1S 7 15K T J+-1040
HIR1Y ~3199 3 : 4100
ARG 47570080 3 5 =100
ATRLY 3442 9 . LR AN
ALR2O 5403 2 ) 2 21w FoTCeg4-100 4% 46

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5315A/B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Mfr

Reference HP Part |c Qty Description Code Mfr Part Number

Designation Number |D

ATR21 0683444 1 1 RESTETOR Z1é 20W F To=i+-100 Ca-1/8-TO~31 LR
ALRD2 0568 1 RESTISTOR-TRMR 130 10% € T6P ABY 1 TRN ; 2100-0568
AIR23 0260 3 STOR 1% 1% 128W F TCw=ia-160 o2 CA 1/8-TH~1001-F
G1RP4 ~REO 3 RESTETOR 1K 3% L 40%W TR0+ 100 AT 46 C4 1/8-T0-1001 F
A 51 31012297 0 1 SWITOH-PE 9-STATTON 10MM4 €0 GPACTMS oRaan B -7
ST PART OF ATR1
A183 31012334 & 1 SKRITCH -GL DYDY SUHEMIN L Sa 129VA0/00C PO 26400 Fin1-p334
ALTP 1 L5 - 0600 0 CONNECTRR- GG DORT PR 14 M GBS0~ 97 S ARG TERT-0600
a1uL 1820-217%1 3 1 i 047173 MO3AT 0P
atu2 182 12 @ I TCOMISE FRARD | £ 0
AUz 1826--0393 7 1 LEY REETR 16200 27014 LMxY
0340-0468 6 INSULATOR-XSTR NYLON 28480 0340-0468
0340-0864 6 INSULATOR-XSTR THRM-CNDCT 28480 0340-0864
A1U4 1826-0346 0 1 IC OP AMP GP DUAL 8-DIP-P PKG 27014 LM358N
A1US 1826-0527 9 1 IC 337 V RGLTR TO-220 27014 1 M337T
0340-0468 6 INSULATOR-XSTR NYLON 28480 0340-0468
0340-0864 6 INSULATOR-XSTR THRM-CNDCT 28480 0340-0864
ATUB 1826-0544 0 1 V REF 8-DIP-C 04713 MC1403U
Al xUl 12000 4 » SOUKET-TC 40-0OMT DIP-SL DR 2048510 IR LT
ATRUP 1200 0552 a SOCKET =T 40 CONT DIR- 5 GF TRART ;
A1 MISCELLANEOUS PARTS
0ABI-074% & 4 STANDOFF-RUT-0M 187 TN~ 6-38THD mnnne ( FRTPTION
03X80-0770 7 & GTANDC RYT-ON B8PS TN-L G 6-22THD IR [ CRIPTION
075800906 1 2 STANDOFF ~RYT-0ON 1 -TM-L& 6 32THD Ganno 0 CRIPTION
12510600 0 3 COMNECTOR G0 CONT PIN 1,14 -MM-BGE 57 46 SR 1l

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5315A/B
Replaceable Parts

Reference HP Part |c o Mfr
; . ol Qty Description d Mfr Part Number
Designation Number Code

a2 BEUILG 60012 | b 1 DISPLAY ASSEMBLY: SERIES 1924 20480 O8R5 -60012

HE0 IR0 £ 1 CAPACTTRR -FxD (8LF4- 10% 1TAaVDE TA PER4AR0 01830 ae
1990 -0730 X g DTEPLAY -MUM-SFT 1 -CHAR 31 RED 20480 S082--7611
19900730 3 8 DLOPLAY--NLM 1-LHAR A4 RFD 20480 H0B2-7611
12900730 3 DISPLAY-NUM- 1 -CHAR L 3-H RIFD 204210 S08r-7611
199060730 3 DI Loty N 1 CHAR VX RFD sfann § 2
LR U-07 30 3 DESPLAY MM ¢ 1-CHAR L3~ RED 23480 S082-7611

AFDEYS 19900730 3 DISPLAY-NUM SEG 1-CHAR 3-H RED 28480 5082-7611

ANDS 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR 3-H RED 28480 50827611

21 1990-0730 3 DISPLAY -NUM-SEG 1-CHAR 3-H RED 28480 5082-7611

LDBE 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 5082-7611

A2NES VR0 07E7 4 1 LFU-LAmP LM TR T= 0D 7= M X SnEnR MUS? 124

A2DS1 G LR e-0517 4 LAMP UM TN T=3M0D TF =0 0MA-MAX 294810 SOOR-465%

AEDETT 19900517 4 AP L THT PR e MAX HR4R0 NUB2-465

AEDEL 2 19900517 4 -LAMP LU IF=20MA-MAax 28480 S5082-465

G2DNTE 19900517 4 LamP LT Y DM MAX SRARD S0R2-44

ARDST 4 1920-0%17 4 LAMP LUM-THT=380D TP =2 CMA-MAX 28480 SNa0- 4455

APHG1E LEEN-051Y 4 LED - LAMP LM TRT=5M0D 1= MA-MAX 8480

ARDGT 4 (I R AR v 4 LED -1 AMP UM~ INT=3MCD LTF=20MA-MAX PRAR0

LN RNA FRAED R IR} K 1 COMNECTOR 12-PIN F POST TYPE ~8480

[ZENEe 12515345 0 1 CONNFOTOR 7-PIN F POST TYPF 28480

Yl L0167 1 t INGRETOR RF-CH-MED 5600 1% neann

MR 7039 4 i RESIHTOR TRl -100 24546 24 i

AR 0401 i} 1 R fIrR S R ] FAEL G C4=1/78-T0-101 F

[2YEA 34383 3 ! ITRTOR T+ -100 PaAN4s Ca-1/8-T0-147R ~F

APRA X440 k4 1 RESTHTOR Pl 4100 ERVE T C4-1/8~TO=-237R ~F

M 18801199 1 1 TOOTHY TTL LS M 1 -1dP 01299 SN741.504N

ERLE 1R20 - 1488 3 1 0 DOLR TTL L8 BOn-T0-7-8F0 41295 GHTALS24TN

My (RN B ¥4 4 i TCODPRYR CMOS LED DRUVR R M7 2180

EXDE 1200067 & 1 SOOKET -1 1a-( DIP DIP-5LDR 28480 12000679

AERDEY L290-067 i GRCRTTC ba DI DR SRR 84810 PRRO-0679

XD 120006 & GOCKFT-T0 140 DIP LIP--S1DR PDR480 1260-0679

¥t L0 g-0ha7Y £ SLOWET- T 14 ( UTE DTP RLGR 8480 1200-0679

AR KNG 4 1Ta60~ 0679 & SOCKET-T0 14-T0NT DIP DTP -G DR P Lang-0679
Y200 -0679 & =T 1TA-CONT DIR TP -GLDR 294810 1000679
12600679 & TG 14-CONT DIP DIP--GLDR 284810 12000679

P XDSY 12000679 & =10 1A4-COMT DIP DIP-SLDR 26480 12000679

AEADSE 1200~ 0A7Y & L0 4 4-CONT DIF DEe- S5LDR 28490 1200 -0679

YRV 120084679 & SOCKIT-T0 T4-COMY DIP DIP--5LDR 21480 1200-0679

HrxU LAna-0473 7 ! GOOKET-T0C ta - CORNT DTR BTP - GL LR ERAR 0 L D00-0473%

PR LR 0-0567 1 4 SOCKET-TL 28-00ONT DIP DIP- 51.0R 284840 12000507
[RASE] s 1 CONTATT-COMNN AW POST-TYyPE MALE BPGLTR 4R 0 A

See introduction to this section for ordering information
*Indicates factory selected value



Model 5315A/B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c o Mfr
: . N ol Qty Description d Mfr Part Number
Designation umber Code
A3/A4 05315-60100 3 INPUT/AMPLIFIER ASSEMBLY 28480 05315-60100
NOTE:
THE A3 & A4 ASSEMBLIES ARE ONLY SUPPLIED AS
ONE UNIT UNDER HP PART NO. 05315-60100. THE
COMPONENTS OF EACH ASSEMBLY ARE LISTED
AS FOLLOWS:
05315-60003 5 1 INPUT BOARD ASSEMBLY: SERIES 2024 28480 05315-60003
0160-4704 k4 7 CAPALTTOR FXD I 2 GDOVDE CER 263480 01604704
0146504704 ? CAPACITOR-FXD 1% S00VLR0 CER 2134990 81604704
016G0-0%62 i i CAPACTTOR-FXD 1TOVDE TA H6289 196D336X0010KAY
B 6H0-4705 0 2 CAPACTTOR-FXD & S00VDC 28480 016H8-4705
01604703 2] t CAPACTITOR-FXD B500VDE € =30 20480 3160-4703
20 07 AH0-4704 9 CAPALTTO SRR OIS SH0UDC 28499 01604704
B30T $160-4704 7 CAPACTITO XD L GTuUR SGO0VLO 28480 0160-4704
[ZR19E) H160-3877 &) 1 CAPALTTOR-FXD 100PF 200000 21480 01603877
AZLY 0160474 f CAPACTITOR-FXD 2. 2PF SH0VDE 28480 0160~-4705
ARG 0160-4704 @ CAPACTTOR-FXD , 011F 10% 500VDe 28480 0160-4704
B 01800562 1 CAPACTTOR-FXD J3XF+-20% 10VDC TA 562899 1926DIILEX0NLBICAT
AZCLE 01H0-4704 k4 CAPALTTOR-FXD . BIUF +-10% B4AB0 31604704
GACLE 01604704 9 CAPACTTOR~FXD L O1IUF +-10 2134910 8160-4704
ABCRT 19010376 & 4 ODE EN PRP ! H0MA DD 28480 19010376
AR 19010378 & N PRP S0MA DI 20480 1901-0376
ARTRE 1901-0376 & H PRP GoMa LD 284810 12001-0376
GHLRA 19010376 b DIODE-GEN PRP 50MA DD 26480 1901-0376
AZNS1 1990~ 0660 & & LED -LAMP LUM-TI8T=8MCD T 28480
AZDGE 19900660 ) LED-LAMP LUM- TNT=RMED TF=20MA- MAX BVR=5Y 28480
3Tl 12501594 1 2 ~HOLE-RRS50-0HM 28480 0-1594
AXT2 L2500 1594 1 SHOLE-RR O S0-0HM an480 3-1594
AZRL 0687097 z} 2 i LN/ +1137 01121 BEY 055
A RV ol i : SPOROK 10% LTIN iRl WPAHDABPR0O3LIA
GIAR3 0698 & o R STOR 1K ¥ +-100 24546 C3-1/8-TO-5112
AZR A 1498 & gl REGIGTOR 17.8 1 L0 F 24%44 - 2
GRS 0698 5 2 R OR 48, 4K 1% 050 F 24546 C3-1/8-T0~46402-G
AER G BOHYB-7 259 4 gl (A (31" 100 : C3-1/8-TH-9091 G
AIRT7 0658 9 a L0EW F 100 24546 1/8=-T0~-100R-G
1 1 71, 0K g1i21 208R102
g a2 . 1/8-T0-2003~F
4 QL0 1% TE-1/8-T0-9091 -G
AGBRTT ? 100 1% . 0%W CF-1/8-T0~100R-G
AZRE & 11K Z-1/8-TO-5112-G
MNARTE S AL, AK Y 1/78-T0-4642-0
GAR 14 & ™M 8% 1 0o/ +10%7 211055
AERTE 2 ~UaR CONTROL COP 2010 10% LIN WP AME48P 203014
AERTE N75 704772 ] AEOK 1E CUEGW P TC=04- 100 C4-1/8-T0-2003~F
HERLY 06987194 & 17.8 1% 00 ! +-100 CZ-1/8-T00-17R
AERTE FeHYa-71688 © 1 10 1% L0EW F T B4-100 CA-1/8-TO0-10R
HaA5] 2 11 SWITCH-PERE DPDT ALTNG 118VAL 28490 3101
2] ) K4 SWITCH-PR DPDT ALTNG TISVACG 2480 F101
ARSI 24 2 SWITCH-PER DPDT ALTNG 115vac 28480 3101
A354 Alol-21724 2 GUWITCH-PE LPDT ALTNG 1T1EVAL 284810 3101
MASS I1R1-2104 2 SWITCH-PE DPDT AL TNG 118vat 28480 3101
F1at-2124 pid SWTTCH-PR DPOT ALTNG 11EVAC 28480 F101
31012104 2 GWITCH-PR DPDT ALTNDG 115VAl 28490 3901
A101-2124 2 SWITEH-PR DPDT ALTNG 11Hvat 28480 3101
31012124 2 SWITCH-PR DPDT AL TNG 20480 3101
AT01-2124 2 SRITCH-PRE DPDT ALTNG 28480 3101-2124
A3TPY 03H0-01724 3 3 CONNFECTOR 3L CONT PIN (04~ IN-RS 7 RND 28490 136500124
ALTP R Nx60-0124 2 CONMFCTOR CONT PIN 34 TN~ 57 RND 28480 0360-0124
HARTPR 03600124 3 CONNECTOR - < CONT PIN 041N~ ~57 RND 26480 0340-0124
A% MIGCYLLANEOUS PARTS
134006740 0 2 INGULATOR SLBL-LAC-CHPD 28480 03400678
040-1462 0 2 STANL ~LED 28480 A4040-1462
1E0 1 F SPAC nrs 284810 05315-20201
- i ) 2 NUT - HEX DR D F2-THD 0g0090 ORDER BY DEGCRIPTION
2950-0052 9 2 NUT - HE X - DRI AM 1/4-40-THD 862~ TN ~THK 20000 ORDFER BY DEGCRIPTION

See introduction to this section for ordering information
#[ndicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5315A/B
Replaceable Parts

Reference

HP Part

Mfr

; A Qt Description Mfr Part Number
Designation Number |D \ p Code
A4 05315-60004 | 6 1 INPUT AMPLIFTYR ROARD AGLEMRLY SRABD 0531 E-60004
(SIERIESD 18249

A4C1 0180-2819 1 E CAPACTTOR-FXD 1001F4-20% 1OUDC TA SRAR0 G100 PRTY

AAC2 41 60~ 3 2 CAPACTITOR -FXD 22PF +-57 200VDC CER 0 v-30 20400 N1AD -3875

A4C3 0180 1 CAPACT XU 1O +- Yo1ovDe Ta 2HABG GIan-2815

AACY 8190~ 1 CAPACTTOR-FXD 100UF+ 1OVDC TA 20480 01an-2815

A4S 0160~-3877 5 2 CAPAQCTTOR-FXD 100PF + 200UD0 CER 21480 1160-3877

A/ A 0160~387% 7 13 CAPARTTOR-FXD 01 LF LOOVDE CER 20480 160

A4AC7 N1A0 7 CAPACTTAR-FXD . D1LF POV MER R4 Dl1Hn-7

A4C8 01690 7 CAPARTITOR-FXD .01 100UD0 CFR 20480 01603879

A4CY D160 7 CePACTITOR-FXxD L B1UF T00VEE CUR 293400 D1HD-2879

A4C1O 01640~ 7 CAPACTITOR-FXD L 01Ur 100VDE CEFR 240 01&0-3879

A4CIT1 7 CAPAUTTOR-FXD ! SHEAR) O1HG-A87

NATI2 3 CAPACTITOR-FXD 27 + 30 2480 81603

A4C13 7 CAPATTTOR: FXD T L2 1 anveeC CFR SEARD QLAH0-38

A4C14 7 CAPACTITOR~F XD o 160VDE CER 20490 By 60

A4C1S 7 CAPACTTOR-FXD L DILF 4 JRRIAVA VI T 2Ha4e0 G1A0-3879

AAC16 b 2 CAPACTTOR-FXD 10UF+-10% 10UD0E Té 2E0RE DAk 7051A10K

A4C17 7 CAPACTITOR-FXD 01U +-20% 100UDC CFR IR 01603079
1160~3877 5 CAPACTTOR-FXD 100PF + 200VDC CER 240 0160
01603879 7 CAPACTY COTUE o+ %o 00une CFR 01403879
01802662 I3 CAPACTTOR 10U +-10% 10MPC TA DARZLG1AT 0K

AAC21 0140-3879 7 CAPALTTOR-FXD . 01 43 1HOVDE CFR ARAE0 01603879

AdCa2 D160-3BTY 7 CAPACTTOR-FXD L 01LF + 10V CER A0aan 1 60-3879

AAQCR1 1901-0518 8 2 DINODE-S OTTKY 284530 19071 ~0518

A4CR2 1901-0518 8 nInNwG OTTIKY 20481 1RD1-0518

A4P1 7 1 CONTACT~CONN LU/ W-POST-TYPFE M&LE DFSLDR aEagi 1 ~3768

A4P 2 4 1 CONNFCTOR 12-PTIN M POST TYPE 21480 1 ~5282

A4l 1834-034% 3 2 TRANSGISTOR NPN 2M%179 G717 TO-77 PH=200MW 04713

Aag2 1859~0213 1 2 TRANSTISTOR-JFET DAL N-CHAN D-MODE TD -78 28480

A4R3 18540345 a TRANGTISTOR NPN 2M5179 SF TO-72 PD=20OMW 44713

A4 4 183550213 1 TRANGSISTOR-JFET Dual N-CHAN D-MODE Y078 2R400

A4R1 21001984 7 a2 -TRMR 101 £oTDT-ANT 1 -TRN VAR gAPRI00

~aR2 1698~-344 a 2 215 1% FoTCs=g+-100 2 Ca 1 /8-T0-2750R -1

A4R3 07570416 7 4 F11 1% ¥ Ge-100 I a1 /8-T0-51 1 R-F

A4R4 06983449 [ el PROTK 1Y L125W F TO=84-100 : C4 -1 /B-T0U~2877 1

AARY PE7-0278 2 2 1.78K 1% 12840 F To=(0+-100 G4 1/8-T0-171 -

A4R A 065378 5 2 1749 1% 058 F D4-100 CH-1/8-TO-170R-G

AaR7 0HP8-78 7 3 3 AH4 1% 0NM FTH 1010 03X-1/8-T0-464R -G

A4RE NOT ASSIGNED

AA4RYS 0698 7 RESTSTOR 464 1% L 05W F T0=0+-100 DA CA-1/8-TO~464R 03

A4R10 DHTH- 4 1 RESTATOR 7% 1% L 05W F o TC=d4-100 AT G-l /B-TON-78R D0

A4R11 0698-3441 8 125 e 100 Q4% 46 C4-1/8-T0~;

A4R12 07570417 3] 2 1 4100 PR Ca-178-T0~

A4R13 7 LO5W FTE =100 CE-1/8-T0

A4R1 4 0 t ESWOF TO=04-100 C4-1/78-T0

BA4AR1S & 1% 125W F To=0+-100 C4-1/8-T0-

A4R1 6 078970 4 RESIHTOR TEX 17 aEW F TO=0ae-100 R TN a3 /@-To-1781 F

A4R17 1810-0219 3 1 METWORK~RES 8-5T0220,0 DHr X 4 [IRR¥RY 20BNn271

A4R1E NOT ASSIGNIFD

AAR1S G&H98~ 5 R TR 178 1% L 05W F O TO=04-100 PATRL A

A4AR2D 18710 5 1 NETWIRK-RE Q-GTP470 G Nk X7 T2 o

A4R21 ~0439 2 &, 81K Foorr=g e 100 g1 /8-Th-5317 |

ALGRZD 0416 @ o Lt G TC=04- 1010 C4-178-T0~6H19R ~F

MA4AR23 0797-0418 ? H19 TG00 Ca 1 /8-Th-61 98 -F

AARE4 N283 Y a3 AR AN TR -1 00 O4-1/8-T0~2001 - F

A4R2S 04146 7 51 1% FooTief+~1014 CAa-1/8-T0-51 L]

ALARD G ~041& 7 REGTOHTOR 11 1% Gte-100 AR L 4SBT

AAR27 0757-0421 4 2 RESTHTNR 825 / Tiefi+-1100 PANGhH 41 /8T

A4RZS 1698-3441 3 REGISTOR 218 14 0100 AR Ca 1/8-TH~2

AAR29 0" ~0439 4 RESGTSETOR &.811K 1% [ AR (R N N 1] DA AL Ca-1/8-TO-600 1 ~F

ALRIN B7E7-0417 3 RESTSTOAR 562 11U T4 -1 0 PR U4 -0 /8- T Sh0R F

“AAR3I1 07%57~0421 4 RESTSTOR 1% . TEaD+-1010 SATLH [ 3/8-TH-800 - F

AARER 21001984 7 ) Pl TePeant L-TRN A BoPRIAG

A4RZT 0" ~-0416 7 v 125K F T4 -1080 X i 1/8-Th-51 1R

A4R 34 07570283 5 R T M I A A R B 2AYA L, ¢ JAO-TH-2000 F

a4aTPi 034H0-0124 3 1 CONNECTOR-S6GL. CONT PIN 04 -IN-BHC-57 RND DEART {2an -0124

ALLU1 1858-0040 ) i TRANGTHETOR ARRAY 16-PTH PLETO DIF A48 CATIETE

Aau2 1926- 04246 7 1 10 COMPARATOR HT DUAL 14H-DIF PG AAR35 aMan7am

~4133 18210001 4 1 TRANSTSTOR ARRAY 14-PIN PILATC DIP 01228 CHAN4A

See introduction to this section for ordering information
*Indicates factory selected value



Model 5315A/B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Qty Description y;‘rje Mfr Part Number

Designation Number (D

23 053 LE-60005 | 7 1 SUPPORT BOARD 28480 05315-6000%

AGP L 12513768 7 2 CONTACT -CONN U/W-POST-TYPE MALE DPGLDR 28480

AnLP 2 1251 3769 CONTALT-CONN U/W POST-TYPE MALE DPSLDR 284830

ALl 053156001461 0 1 REFERENCE OSCTLLATOR ASHFMRELY (STANDARD) 28480 05315-600146
(GERIESG 21900

=3} 0121 -005% 7 1 CAPACITOR -V TEMR-CER 2763 304324 2/8PF NPQ

ATE 0160387 X 1 CAPACTTOR-FXD PIVF 4 neAB0 0160-28

L}/ 01210108 4 1 CAPALTTOR-V TRMR-CER

AL (1604554 7 2 CaranTy | YRR IR AT

&1 (T1éH0-4389 & t CAPACTTOR-FXD 1 00PF

A0 01604481 5 i : P RAVDO LY
LG J160-4%54 7 UF AR 80
3L FLAD-09210 1 1 TNDLUCTOR RE-CH-MLD 100UH 5% 146DX. 3Q5L0 28480
f13P1 L2545 ? 1 CONNECTOR &-PIN M POST TYPE 22480
AR RN IR 18940477 7 2 TRANSTSTOR NPN 2M2222A 5% T0-18 P 00MW 14713
it LRG4--0477 7 TRANGTSTOR NP 7 26 H1 TO-18 PR=S00MW 04713
3R 07E7~0199 3 @ STOR +-100 46 C4-1/8-T0-2
ATEARD D7H7-019%9 x 041010 46 Ca-1/8-T0~
A3RE 06H98-3443 n 1 =100 46 Ca-1/8-T1-287R~F
ALTERS 07 ] 3 * FOTC= 0100 28546 C4-1/8-T0-1001-F
L3R 370250 3 RESGTSTOR FoTC=04+-100 2446 CA-1/8-T0-1001~F
A1ARA 07E7 0880 3 GTOR 1K 1% 12%d F TO=04-100 24548 C4-1/8-T0-1061~F
ALY Calg--04273 el 3 CRYSTAL ~QUARTZ 16,000 MHY 284810 04100423

V4G 0907 K 2 BRACKETY 2480 1400-0957

See introduction to this section for ordering information
*Indicates factory selected value



Table 6-2. Replaceable Parts (Continued)

Model 5315A/B
Replaceable Parts

Reference HP Part |c Q — Mfr
; A t Description Mfr Part Number
Designation Number |D Y P Code
BELSA CHAGS LS PAMTS
Fi STL0-0318 i) ! FLICE 1 7sg 2504 TERLY AR
B 2110-0201 i) 1 FUSE . 2%6 2500 TEYLE 3140
mP 1 40401126 3 1 S L TP Saang AG40- 110
M2 40401463 1 1 GSHELL -BOTTOM 23481 AG4L 14673
MP3 50408058 5 1 HANDLT EeEE AN AN -a0R0
MP 4 SN040-8044 4 HPALER 28400 EA0 8044
MPYS GE315-400072 2 1 WTNDEL AR DEXIH-400057
MP8 05315-00026 3] 1 PANEL-FRONT EXCEPT OPTION 003 28480 05315-00026
MP7 5040-7223 4 2 FOOT 28480 5040-7223
T 9100-4058 9 1 TRANSFORMER-POWER 28480 9100-4058
w1 8120-1378 1 1 CABLE ASSY 18AWG 3-CNDCT JGK-JKT 28480 8120-1378
MISCELLANEOUS PARTS
0370-1005 2 3 KNOB-BASE-PTR 3/8 JGK .125-IN-1D 28480 0370-1005
0370-2486 5 8 PUSHBUTTON .230X.390X.397 IN H: JADE 28480 0370-2486
0370-2917 7 1 28480 0370-2917
0370-2872 3 1 PUSHBUTTON-WHITE 28480 0370-2872
7120-5370 0 2 LABEL-HANDLE 28480 7120-5370
7120-7425 0 1 LABEL-5315A SERIAL 28480 7120-7425
7120-7426 1 1 LABEL-5315A VOLTAGE 28480 7120-7426
7120-7475 0 1 LABEL-5315A CAUTION 28480 7120-7475
7120-7489 6 1 LABEL-INFO 28480 7120-7489
5040-8816 3 10 BUTTONS - SQUARE 28480 5040-8816

See introduction to this scction for ordering information
*Indicates factory selected value
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Model 5315A/B
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

.- Mf
Reference HP Part 1ci o Description r Mfr Part Number
Designation Number |D Code
53158 CHASSIS PARTS
<33 09 al-0443 1 1 LINE MODULE-FILTFRFD 28480 09680443
F 210 0~-0318 1} 1 LE2%6 2568 Th 1,28 2% 1
1 S1E0-0201 0 1 CeSE 259N 1D 1, ' THP1E
163 18500083 1 1 CONNPCTOR-RE RBNC FEM SGL-HOLE-FR 50004 28400 2500083
MP8 HH60-R63 & 1 COVER~BOTTOM 284810 0609963
Mp Y V407200 2 4 FOOT(STANDARD) 29480 S040-7201
M1 L4 1345 1 o TILT STAND 8T 8480 1460-1345
IR SH60-2802 1 ) GTRAP ~HANDLE 28481 1609802
S5040-721% g 1 STRAP ~HANDLE, 284680 50407219
%040 ~7220 1 1 STRAP ~-HANDLE 213480 GS640-7220
H040-RBE14H 3 BUTTONSG  CSRLUAT 28480 S040-8816
MPE H001-0418 1 COVER ~TOP 28480 G001-0418
MP 13 3 0O0ES 10 1 ABABO
M 14 314 9 1 2840
M1 A1E-00010 £ 1 SLPPORT 26480
M 1h H040-7203 il 1 TRIM-TOP 1/2 28480
MP17 0208813 5] 1 28490
MP1a 0010438 7 i 28480
M1 e 0208830 9 1 GTRUT-RIGHT L8ABO
MP 20 40003 {3 1 WINDOW 28480
MP 21 00028 {8 1 PANEL =FRONT (EXCFPT OPTION G03) 28480
M2 5020-89085 4 1 SIDE STRUT-LEFT 20480 5020 -888%
MpoY 0403-0373 2 GUIDE, PC BOARD 28480 0403-0373
MISCEL LANEOUS PARTS
T1 05315-80001 5 1 TRANSFORMER, MODIFIED 28480 05315-80001
W1 8120-1378 1 1 CABLE ASSY 18 AWG 3-CNDCT JGK-JKT 28480 8120-1378
0370-0606 7 16 BEZEL-PUSHBUTTON i SQUARE: 28480 0370-0606
0370-0914 0 9 BEZEL-PUSHBUTTON RECT! 28480 0370-0914
0370-1005 2 3 KNOB-BASE-PTR 3/8 JGK .125-IN-ID 28480 0370-1005
0370-2486 5 8 PUSHBUTTON .230X.390X.397 IN H: JADE 28480 0370-2486
0370-2917 7 1 PUSHBUTTON .230X.390X.397 IN H 28480 0370-2917
PUSHBUTTON-WHITE
0370-2872 3 1 RETAINER-PUSH ON 28480 0370-2872
0510-1152 8 8 NUT-SHMET-FLT 10-32-THD STL 28480 0510-1152
0590-0639 2 1 BUTTONS : SQUARE: 28480 0590-0639
5040-8816 3 12 28480 5040-8816
LABEL-INFO :POWER:
7120-7872 1 1 LABEL-INFO 28480 7120-7872
7120-7489 6 1 28480 7120-7489
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Table 6-3. Option 007 Replaceable Parts

Model 5315A/B
Replaceable Parts

Reference HP Part |c o Mfr
: . o| Qty Description Cod Mfr Part Number
Designation Number ode
A7 05315-60007 | 9 1 TCXD ASEEMBLY-OPTION 001 (HERIES 1824) 28480 0531560007
A7C1 0180 -0562 1 1 CAPACITOR-FXD 3J3UF+-20% 19MDC TA 1PHDAILHX00 101k AY
A7R1 0757-0280 3 1 RESISTOR K 17 12%9W F TO=0+-100 Ca-1/8-T0G-1001 -F
ATR2 06983444 1 H RESISTOR 316 1% 25W F TC=0+-100 Ca-1/8-T0-3)6ER~F
A7Y1 1260-03%94 1 1 CRYSTAL DSCTLLATRR -~ TOXO FRAB0 N960-0294
av MISCELLANEQUS PARTS
1251-4510 ? 1 CONNECTOR 6-PIN M POST TYPE 28480 1E51-4510
14000957 7 2 RRACKET-RYANG A75-~LG X . 183-LG ,25-uh 23400 14000957

See introduction to this section for ordering information
*Indicates factory selected value



Model 5315A/B
Replaceable Parts

Table 6-4. Option 002 Replaceable Parts

Reference HP Part |c g Mfr
; . o| Qty Description d Mfr Part Number
Designation Number Code
BATTERY CHARGER ASSEMBLY—OPTION 002
2T 0531560015 | 9 1 5315A ONLY: SERIES 2120 28480 05315-60015
ALCT 0180-2815 1 1 CAPACTITOR-FXD 1000F+-20% 10UDC TA RABN 610802815
ALC2 0160-0576 9 110 CAPACTITOR-FXD 1UF +-20 28480 1600876
ALL3 0160-0576 5 CAPACTITOR-FXD | LUF +-20% 28480 0140-0576
ALCY 0180-2821 9 3 CAPACTITOR-FXD 22UF+-20% SNDC TA 1400 0180-2821
ALLH 0160-4511 & 1 CAPACITOR FXD 220PF +-5% 230VDC CER B1642 200-200-NPO-2217T
AHCH 014600576 S CAPACITOR-FXD 1UF +-20% S0VUDC CFR 28480 0160-0576
ALLT 016006576 k1 CAPACTITOR-FXD |, 1UF +-20% HIVLC CER 20480 0160-0%576
ALEB NOT ASSIGNED
ALLY 0160-0576 S CAPACITOR~FXD ,1UF +-20% S0UDC CER B3160~0976
ALC10 0180-2686 4 1 CAPACITOR: FXD 470UF+1 080 2
ALBCY1Y 9180-2821 ? CAPACTITOR-FXD 2208 +-20% 0181
ALT12 01600576 5 CAPACTTOR-FXD . tUF +-203 0160-0 2)
ALCT3 0160-0576 g CAPACTITOR~-FXD 1UF +-2 01600576
AGCTA 0180~-2821 b4 CAPACTTOR-FXD 2PLF+-20 D180-282
AGCLS 01800562 1 1 CAPACITOR-FXD 33UF+-20% 10UNC TA H6H289 196H3Z6X0010KA1
ABC1E 0160-05876 5 CAPACTTOR-FXD L 1UF +-20% 5av00C OF 28480 01680576
ALCL7 01400576 g CAPACTTOR-FXD . 1UF +-20% S0UDC 28490 01600576
ALCR1 19010734 0 1 DIODE-PWR RECT 1N5818 30V 14 04713 il 18
ALER2 1901-0050 3 6 DIODE-SWITCHIMG 80V 200MA 2NS DO 2834830 12010050
ALLR3 1991-0050 3 DIODE~-SWITCHING 80V 200MA 2NS DO i 283480 19010050
ALLRA 19010056 3 DIODE-GWITCHING 80V 200MA 2NS DO-35 28480 19010050
ALCRYS 1901-06%1 1) 1 DIDDE-PWR RECT 100V ZA 200NS 03508 A115A
ALERS 19010050 3 DIODE-SWITOHING g0V 200MA 2N5 DD-35 1901~0050
ABLLRZ 1961~0460 ? 1 DIOD TARTISTOR J0V 1%50MA DO-7 19201-04610
AGLCREY 1961-0676 ? 1 DIODE-~GCHOTTKY 200 5A 1201-0676
ABCR8 1901-0782 8 DIOBDE CHOTTIY INSS21 30V 34 CALTERNATE 04713 i 1
ABLRY 1901-00350 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 2480 1201-0050
ALCRIO 1961-0050 3 DIOPE-SWITCHING 80V 200MA 2N5 DO 28480 1961-00%50
AGF 21100381 7 1 FUSE 34 2500 TH 1.25X.25 28480 21007381
AGT1 12515370 1 1 CONNFECTER 11-PTN B POSBT TYPE S8480 1251-5370
AGLLY ?140~-0320 4 1 INDUCTOR 75UH 8% . 7DX. 606G 284800 1400320
ALLR 1001788 & 1 CHOKE- WIDE BAND ZMAX=680 ORNE 180 W7 82114 VK200 20748
AHRYL 8 2 TRANGISTOR PNP
ALR2 2] TRANSTSTHR PNP
AGAZ 7 K1 TRANS NP N
ALR4 2 3 TRANS TS PP
ALHAS 2 TRANBTIGTOR PNP
ALRS 1BU3-0036 2 PP
ALHRQY 18540477 7 NPN
ALAB 168540477 7 NPN
ALRT 4 i Ca-1/8-T0~"
ABR2 3 1 Ca-1/8-T0~-147R~F
AHRT 8 1 A7 ODY%ORW OPWT CWRRT-3~T2-47/10 0]
ALR4A 7 1 § [BTOR 61.9 17 Ca-1/8-TH~6192~F
A&LRS 3 4 FETOR 1K 1% Ca-1/8-T0-1001 -F
AHRE ) STOR 10K 1% Ca-1/8-T0-1002~F
AHRT7 1 ISTOR 100 1% Ca-1/8-TOH-101~
AHRB 1 SSIBTOR 619K M4, /8-Th-6191~F
ALRY 1 RESISTOR 1.2 Ca-1/8-TGH-1211~F
AGRTO 075706280 REGTETOR 1K C4-1/8-T0~1001~F
ALRTL 1698-8822 9 1 RESISTOR 6.81 25W F 16598
ALRLZ 07570465 &6 } R GTOR 100K 1 JLaSW F ( 17§ 0-1003F
ALRLS 07570441 8 1 RESISTOR 8.28K 1% . 12%SW F TC=0+-100 1/8-TO-8251 -F
ALR14 2100-2497 ? 2 TETOR-TRMR &K 104 O TOP-ADT 1-TRN R2K
ALRTE 21 00-2497 ? STOR-TRMR 2 107% C TOP-ADT 1-TRN R&K
ALRLE H757-0280 3 RESTETOR 1K 1% COTE=4-100 04-178-T0-10071-F
ALHRL7 N757-0438 3 2 RESISTOR S.11K F TC=0+-100 C4-1/8~-T0-5111~F
ALRIB 07570438 3 RESTSTOR 511K 1% 1254 F TC=0+-1010 Ca-1/8-T0~-5111 ~F
ALRL? 07578419 [1} ! RESISTOR 481 17 125W F TO=0+-100 C4-1/8-TO~-HHB1R~F
ALR2D 08111827 2 1 REGIGTOR .1 10% ZW PR TC=0+4-90 0Et1-1827
A6LR21 70263 I} 1 RESISTOR 2K 1% . 128W F TC=0+-109¢ Ca-1/8-TO-20071-
ABRZ22 9 RESISTOR 10K 1% . 1285W F T( +-100 Ca-1/8-T0~
AHR23 4 1 RESISTOR B25 1% 2UW OF T +-100 C4-1/8-T0-
ALR24 : 0442 9 RESTETOR 10K 1% 12%W F TC 4100 C4 -1/8-Y0-1002
ALBREY TET-0199 3 2 SSISTOR 215K 1% 125W F TO=0+-100 Ca-1/8-T0-2152~F
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Model 5315A/B
Replaceable Parts

Table 6-4. Option 002 Replaceable Parts (Continued)
Reference HP Part |c Q A Mfr
; : t Description Mfr Part Number

Designation Number |D \ P Code
HER 26 07570442 ? RESISTOR 10K 17 250 F T +-100 24%46 C4-1/8-T0-1002~F
ALR27 0757-1093 8 1 RESISTOR 2K 1% . 12%5W F TC=0+-100 24346 C4-1/8-T0-30601~F
AHR2E 07570280 3 1K 1% 1254 F T 0+-100 24546 C4-1/8-T0-1001~F
ALR2Y B7%7-0472 5 1 200K 1% 1284 F TC=8+-100 NA4546 C4-1/8-T0-2003~F
AGBRIO 0698-31135 1 1 4,64K 17 . 125W F TO=0+-100 24546 ©4-1/8-T0-4641~F
ALR3I1 07%7-0199 3 218K 1% 1250 24546 C4-1/8-T0~2152~F
AHRIZ 01698-3160 8 1 31.6K 1% 1254 24548 C4-1/8-T0-3162~F
AER3Z 07%57-0442 9 € 10K 1% 128K F 247546 C4-1/8-T0-10 F
AHR3A 07570407 & 1 RESISTOR 200 1% .12%5W F - 24546 C4-1/8-T0-20
ALRIS 0698~-3154 a2 1 RE 3TOR 14.7K 17 1254 24546 C4-1/8-T0-1472-F
ALR 3G 0757 -04632 3 1 79K 1% 245446 C4-1/8-T0-7502~F
AERI? 0757-0447 4 1 1H.2K 24746 €4-1/8-T0-1622~F
AHHRIB 0811~3117 7 i 12 1% 28480 0811-3117
ABRT NRA7-0159 S S THERMESTOR-33K OHM D129 ™ 1/8 333K
G&HTP Y 1291-0400 0 CON SGL CONT PIN 284840 1251-0600
ALTPZ 12510600 4 CON 5L CONT PTN 28480 2591-0600
ALTPZ F; 0 CON (] CONT PIN 28480 1 1-08600
ALTP 4 i} CONNECTOR CONT PIN 265480 17251-0600
ALTPE 1] CONNECTOR CONT PIN 28480 1251-0600
ALTP G 0 CONT PTIN 1,14~ MM-REC-5T 4B0O 18251-0600
ALTR7 12810600 0 CONT PIN 1.14-MM~RS 28480 1 0600
ALTPH 12510600 0 CONT PIN 1.14-MM-RE 28480 18%51-0600
TN 1826~04%0 7 1 ROGLTR 14-DIP-P 01295 TIL497CN
ALUR 18260346 1} 1 Ic GP DUAL 8-DIP-P PKE 27814 LM3ISEN
AHUZ 1826-0544 9 1 V REF 8-DIP-C 04713 MC1403U
AbLI4 18260412 1 2 IC COMPARATOR PREN DUAL 8-DIP~-P PKG avnia LM3IP3N
AGUT 1620-1600 ? 1 TG SCHMITT-TRIG £M0S NARD RUAD 2-INP 91 CDA993IRE
Abie 1826-0412 1 IC COMPARATOR PRUN DUAL 8-DIP-P PKG 27014 LMIP3N
ALXF 1 21100269 0 2 FUSEHOLDER-CLTP TYPE,29D-FUGE 28480 2110-0269

12%51-0600 1} 11 CONNECTOR-SGL. CONT PIN 1. 14-MM-BS0C- 28430 12510600

5315A CHASSIS PARTS

BT1 1420-0253 8 1 BATTERY 6V 5A-HR PB-ACID QDISC
MP22 05315-00005 1 1 CLAMP-BATTERY
MP23 05315-00006 2 1 DECK-BATTERY
MP24 0510-0585 9 1 RETAINER-PUSH ON RND EXT .383-IN-DIA
MP25 05315-00014 2 1 CLIP-GROUNDING
w2 05315-60102 5 1 CABLE ASSEMBLY-LEAD (RED;
W3 05315-60103 8 1 CABLE ASSEMBLY-LEAD BLACK:
W4 05315-60101 4 1 CABLE ASSEMBLY-BATTERY

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5315A/B
Replaceable Parts

Table 6-5. Option 003 Replaceable Parts

Reference HP Part ic| o e Mfr
: . t Description Mfr Part Number
Designation Number |D Y P Code
AY 0531560009 § 1 FREQUENCY BOARD ASSEMELY - OPTION 68403 28480 05315-60009
0531560009 | 1 1 SERIES 1928 28480 0531560009
AT 01600576 5 14 CAPACTITOR-FXD 11§ +-20% S0VDC CUER 261490 G16H0--0576
AGLD 0180~ b 4 CAPACTTOR~FAD 1 0UF 411 1OVeE 1A #5088 R 1A10K
APC4 071 60-08 5 CAPACTTC XD L1y S0UDL CER 28480
ARCS 3160-0% 5 CAPACTTIR-FXD L 1UF SOVDE R 283480 A160-0%76
ADCH G160 5 CAPACTITOR-FXD , 1UF HEVDE CER 283480 0160-0
AGC? 2180 &b CAPALTTOR-FXD -10% 10VDC TA DARTVGS1ATOK
APCS 0189 & ~10% 16VDRC Ta DAR7GS1A10K
ATLY 8160 b 1 +-28% 100UDC CER
APCIO0 01600576 ) & SOHVDC CER
AYclLl B160-0576 b1 CAPACTTUR-FXD TSOVoC CER
AvC12 014600576 g CAPACTTOR~-FXD | LUF S50UDC CER 01600576
AYC13 0160-0576 ] CAPACTITOR-FXD L 1LF -+ voe 'R 0140-0%576
AYCI4 01660576 S CAPACTTOR-FXD 6160
APC1S 01600576 % e CITOR- FXD 3160-0%76
SRV ¥ 01600576 5 CAPACTTOR-FXD 6160~
AYCY7 N160-0576 5 CAPACTTOR-F XD A 5OVDE CER ER4A80 0160~ 0]
APCIY 03 60-0% 5 CAPACTTOR-FXD SUDBG CER 284890 8160
APC1Y 0160 b CAPACTTOR-FXD S50MDE CER 0160-
APC20 t180 PACTTOR~FXD 104DC Ta DAR
AYLR1 D160 2 1 SAPACTTOR- FXD SEVLE CER 01600127
01 460~0576 5 PACTTOR-FXD S5¢UDC CER 01600576
N160-0576 i) AT TOR-FXD S50VDC CER 0160-0576
1901 -053% 9 4 1901 -85
1901 -0% @ 1901~0
12010050 3 2 WITCHING 80V 200MA 2N5 19201~-00%50
1e01-0050 3 TTCHING 80V 200MA NS 1901-00%50
1902-0041 4 1 INR 5010V 5% DO-3E PD=,4W 19020041
AYCRE 190108 9 DOz M 816 HOTTKY 78480 1981~0
AYCRY 1901 9 DIO M SI6 ITTKY 28480 19410
APLRS 1902 1 1 DIODE~ZNR 6,19V 5% DO-1% PD=1W Th=+, 022% 28480 19028
AP 1 1 FUSE 1256 12%Y 281X, 093 28480 21100301
av Il 2 1 ITNEULATOR-TEFLON 26480 0530520305
AL & 2 BAND ZMAX=680 OHME 180 MHZ 02114 VK200 20748
APLE b WD 7MAX=680 OHMR 180 MHZ 02114 K220 20748
APL3 5 3 “MLD 47UH 107 105DX. 26106 28480 10082272
AL 4 4] o MLD 4A7UH 10% 10EDX. G 283480
APLS ) ] R T CH-MLD A7UH 18% L 105DX. .G 28480
GoP1 7 24 CONT SKT . 018-IN-BSC~-57 28490
o H CONNECTOR 12-PIN F POST TYPE 28480
AR Q@ 1 TRANGSISTOR PNP 2N2907A S1T TD-18 PD=400MW 84713 2N2P07A
AGRR ] 2 DNA3T) N AN D-MODE o1 ) 2NAZDY
APQ3 2 2N43?21 N-CHAN D-MODE 61295 2NAZP1
AR 1 698-7234 & NSWw F 70 24546
AYR2 234 L05W FOT 24544
AYRT3 @ G 1% .05W F 7 245 v
AYR4 IR OBE% 1% 056 F + 24546 /8-TH-BRER-G
ARG Y511 1% L 0SW F TO=g+~108 24546 3-1/8-THO-BIRI-G
AIR L 3 1 0+~108 245484
AYRY 8 il 4130 24546 B
ATRE 86987196 8 21.% 1% . +-100 24546 /8-TO0-21RG~G
APRY 2100-2061 3 4 -~TRMR 200 1074 € TOP-ADT 1-TRN 73138 200
APRI10 0698-7276 5 2 A6, 4K X L08BW F TO=0+-100 24546 /8-T0-4642-0
APR11 5 1 F.83IK 1% L 05W F TO=0+- 24546 C3-1/8~-T0-38X1-G
APR12 06907269 & 1 2%.7¢ 14 . 05W F TO C3-1/78-T0-2372-G
APR1Z 065B8-7243 & 1 1.96K 1% L 0%W F TC: C3-1/8-T0~1961-CG
APR14 21060~2061 -TRMR 200 10% € TOP-ADT 1-TRN é
AR 1698-7234 S OR 825 1% . 05W F TC=04-100 24546
AYR1E 21002061 3 ESTSTOR-TRMR 200 10% C TOP-ADT 1-TRN 73138 8APR20O
APR17 GHPB~-7212 Q@ 1 TOR 100 1% J0%5W F T 4100 24546 -1/8~-TOH~-100R~G
ARG 21008~2061 3 STOR-TRMR 200 104 C TOP-ADLS 1-TRN 73138 200
APR19 0698 24 1 STOR BES 1% L BEW F TC=0+-100 24546 C3-1/8-TH-82%R-G
APR20 06987276 1 TOR 46, 4K 1% .05W F TO=0+-100 24546 C3-1/8-T0~4642-(
AT 18260589 3 1 e T0-8 PKG 28480 1826~0589
APU2 18326-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG B1R29%5 LM3IPN
AU 1820-2171 1 1 TC PRESCR ECL 28480 18202171
APW1 05315-60104 1 7 1 CABLE ASSEMEBLY-FREQUENCY C 28480 05315-60104
ATWE OB315-60106 | 9 1 CABLE ASSEMBLY-RESET 28480 0531560106

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-5. Option 003 Replaceable Parts (Continued)

Model 5315A/B
Replaceable Parts

Reference HP Part |c . Mfr
; A o| Qty Description d Mfr Part Number
Designation Number Code
A MIGCELLANMIEOUS PARTS
03600124 3 ] CONNECTOR-S6GL. CONT PIN .04 -TN-R =G7 RND 294010 03600124
1205-037% ? 1 HEAT SINK §GL TO-8-CH 5000 21108
{ 2085 | 7 3 CONNECTOR-SPECTAL BNC FRA80 Q% ~6H020%
0530%-20104 | 1 1 CONNECTOR ~BODY 24019 057 -20104
05900038 5 1 NUT=HEX-DEL-CHAM 1/72-32-THD 094~ TN THK 00004 ORTER BY DEGORIPTION
2190-0124 4 1 WASHER-LK INTL T NO., 100 ,1?5~-IN-ID 283430 21908124
05309-60206 | 8 1 HINT-CONNECTOR 208430 H530%-60206
5315A CHASSIS PARTS
MP6 05315-00027 7 1 PANEL-FRONT 28480 05315-00027
53158 CHASSIS PARTS
MP21 05315-00029 9 1 PANEL-FRONT 28480 0531500029

See introduction to this section for ordering information

*Indicates factory selected value
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Model 5315A/B
Replaceable Parts

Table 6-6. 5315A Option 004 Replaceable Parts

Reference HP Part |c P Mfr
; : 5| Qty Description C Mfr Part Number
Designation Number ode
A14 05315 -60017 | 1 1 REFERFNCE 0SCTLLATOR ASSIMRLY(OPT, 004) 28480 0U315-60017
(SFRIES 21200
1401 (1604554 7 2 CAPACTTOR-FXD . 01UF +-20% S0UDC CER 28480 01460455
A1Ac2 161 7 CAPACITOR CHTUE 42 G CrR 28480 0160-45
1403 a1eg b 1 CAPACTTNR tOLIF 4110 ©5088 DAR7GS1AL 0K
f14Ca 0180-0418 & 1 CAPACTITOR-FXD 110 +-20% 28480 018e-0418
ATACT B1an~a%1y & i CAPALTITOR -FXD PROPE 4+ DCOCER T1647 200-200-NP0-221T
A1 40RT 172010731 7 1 DIDDE-PWUR RECT 400V 1A 28480 19010731
ATACRY 19083057 0 1 DIODE-ZNR 3.83Y S7 DO~ 20480 1902-3059
Aal4ar NOT ASSIGNED
AlAR? 1AG1-4510 & CONNELTOR <6 PIN, MALE 20480 1&%H1-4%510
A4 1853-0363 8 1 STOR PNP §T PD=SiW FT=20MHZ XA4%5H281
13400468 b 1 SULATOR-XETR NYLON 0340-0468
0340-0864 6 1 INSULATOR-XSTR THRM-CNDCT 0340-0864
1205-0219 0 3 HEAT SINK SGL TO-66-CS 1205-0219
A14Q2 1854-0477 7 ! TRANSISTOR NPN 2N2222A S| TO-18 PD=500MW 2N2222A
AT4R1 2100 ~0568 1 1 R TOR-TRMR 1060 10% € TOP~ALT 1-TRM 21000568
A1 aR2 17570401 i 1 R TOR 100 1Y 1PhWF T 00 CA-1/8-TO-101~F
AlaR3 18100374 1 1 (WORK-RESG G-€ 0HM X 4 2081102
f1AR 4 07%57-0447 ? 2 10K 1 FoT=0+-100 C4-1/8-T0-18902
AL4RS D757 04472 9 GTOR 10K 1% FoT=04-100 C4-1/8-T0~1002-F
ALARE 07570199 3 1 STOR 210K 1% 1254 F Th=0+-100 Ca-1/8-TO-2102F
14U1 18200493 & 1 I 0P AMP GP 8-DTP-P PKG 27014 L.M3G 7N
AT AL P26 0744 i 1 YV REF 8-DIP-(; 04713 HC14030
f14Y1 0960-0634 4 1 OSCILLATOR, OVEN 28480 696500636
1400-0957 7 54 BRACKET-RECTANGLL AR 28480 14000957
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Table 6-7. 5315B Option 004 Replaceable Parts

Model 5315A/B
Replaceable Parts

Mfr

Reference HP Part |c ..
: A 5| Qty Description d Mfr Part Number
Designation | Number Code
Al1S 05315-60112 | 7 1 REFERENCE OSCILLATOR ASSEMBLY: OVEN A0 FEEAA - L1
5315B—O0OPTION 004
2R R0 0160455 9 1 CAPACTTOR-FXD 1000PF +-20% 100UDLE0 CF R 145798 COCHAATIRITAMY NG
A1DEL P170-0029 3 P CORE-SGHIEFL DING BEAD 21400 - aneR
ALDSED @170--0029 3 CORF -SHTIELDING BITAT 284800 CARAEN 44
ATSW1 05316-60103 7 1 CARNE ASSEMBLY--NGCTLLATOR 2Eaanrn I5E L H-60003
AlTDYL 096006403 &) 1 OSCILLATOR-OVEN 201489 Ra-06003
A15 MISCELLANEOUS PARTS
00-0101 i} 3 SCREW-MACH 440 [ 198-TH-{ i PAN-HDL-PO7T 00000 DREDFR BY DIMAEORT2TTION
1500024 | 4 1 BRACKTTT-OVEFN LT SeR1) 551500024
A1SAL NE31%-60018 [ 2 ) OUEN DECTLLATOR INTERCONMEDT BOARD 20420 NERLS-60018
(BERTES 212065
ALGAICT 0160~455 7 1 CAPACTTOR-FAD L 01UF +-20% S0UDE CFR 20480 01 &0-4%%4
ATSALP 12514510 9 i CONNFCTOR SEAEN TS -an1n
ATDAIRY 75 7-0401 0 1 STOR 100 1% .125W F TO=0+-1010 SAY 4L A /8-T0-101 ¥
A15A1 MISCELLANEOUS PARTS
1400-07257 7 2 BRACKET-RTANG ,47%-LG X 183-LiG P50 2H480 14000957
R236H0-01173 2 2 SOREW-MACH &-37 2%5-TH-1 (5 PAN-HD~-FNZY naaoh CRDIR RY DUECRIPTION

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-8. Manufacturers Code List

MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE

00000 ANY SATISFACTORY SUPPLIER

00853 SANGAMO ELEC CO S CAROLINA DIV PICKENS SC 29671
01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
0139E GATES ENERGY PRODUCTS INC DENVER CO 80217
01928 RCA CORP SOLID STATE DIV SOMERVILLE NJ 08876
02114 FERROXCUBE CORP SAUGERTIES NY 12477
03508 GE CO SEMICONDUCTOR PROD DEPT SYRACUSE NY 13201
03888 KDI PYROFILM CORP WHIPPANY N]) 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062
05820 WAKEFIELD ENGINEERING INC WAKEFIELD MA 01880
16299 CORNING GL WK ELEC CMPNT DIV RALEIGH NC 27604
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25088 SIEMENS CORP ISELIN NJ 08830
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
32293 INTERSIL INC CUPERTINO CA 95014
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA 94086
50522 MONSANTO CO ELEK SPECIAL PROD CUPERTINO CA 94304
51642 CENTRE ENGINEERING INC STATE COLLEGE PA 16801
52763 STETTNER-TRUSH INC CAZENOVIA NY 13035
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 LITTELFUSE INC DES PLAINES IL 60016
91637 DALE ELECTRONICS INC COLUMBUS NE 68601
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MP1 MP2

MP6

MR

Figure 6-1. Model 5315A Mechanical Parts Layout
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Figure 6-2. Model 5315B Mechanical Parts Layout
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SR —

ps

CAUTION - BATTERY IS A HIGH ENERGY DEVICE. DO NOT
SHORT CIRCUIT BATTERY.
-~ DISCONNECT BATTERY WHEN REPLACING FUSE ON -
CHARGER BOARD
SEE SERVICE MANUAL FOR BATTERY OPTION OPERATION, TEST AND

CALIBRATION PROCEDURE

FOR MAXIMUM BATTERY LIFE

~ DO NOT STORE BATTERY IN LOW CHARGE STATE

- REGHARGE BATTERY AS SOON AS POSSIBLE AFTER

FULL DISCHARGE -
AVOID PARTIAL RECHARGE NEG

+
POS

RECHARGEABLE

BATTERY

MpP22

MP25

MP23

Figure 6-3. Option 002 Rechargeable Battery
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- ON
POWER

FREQ W T RATIOOPRED. 10T #
AETBY weser] & A-n (I a8 o srer. A&

. ON
POWER

mMP27

FHTER

HoRM
ety

ToskHe SO A
FUSE.

KR S e e
¥ A RRE S ol

&
e
do

%20 100k Ha
e

SN meur
©oA
A

&

e

N

w2

05315 - 60106

(NOT REQUIRED FOR
INSTRUMENTS WITH
SERIAL PREFIX
1928A OR HIGHER)
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Figure 6-4. Option 003
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A15C1, E1 AND
E2 MOUNTED
ON A15W1
BEHIND A15Y1 —

Figure 6-5. Option 004
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to older instruments.

7-3.  MANUAL CHANGES

7-4. To adapt this manual to your instrument, refer to the serial number tag on the instrument
rear panel and Table 7-1. Make the manual changes as determined by the series number found
under each assembly designation and opposite the serial number prefix.

7-5.  For parts lists and schematics to be changed, refer to the appropriate tables and figures in
Sections VI and VIII unless otherwise noted.

7-6. Besure to use the appropriate notes as indicated in Table 7-1. They may effect your manual
change.

7-7. If your instrument serial number prefix is not listed on the title page of this manual or
in Table 7-1 below, it may be documented in a yellow MANUAL CHANGES supplement.
Manuals for these instruments are supplied with a manual change sheet containing the required
information. Contact the nearest Hewlett-Packard Office if this supplement is missing.

Table 7-1. Manual Changes by Series Number

Serial Assembly Designation
Number
Prefix

A1124 A1-“A”35 A1-“B”35 A2 A3 A4? A5 A62 A63 A7 A8 A9 A133  A143  A158
1812A 1812 ce-- 812 1812 1812 ---- 1812 —--- 12 - me- mm oiee ool o
1824A 1824 ----  ---- 1824 1824 1824 ---- 1812 ---- 1824 - -e- ce-n aee- ea-o —o-n
1832A 1832 Coee oo 1824 1832 1824 - --- 1812 ---- 124 cce cmee eeon eeeo -
1908A 1920 Soo----- 1824 1832 1824 - --- 1908 ---- 1824 <--- coee ceoe eeeo -oa-
1920A 1920 Coo- ---- 1824 1832 1824 - --- 1908 ---- 1824 <o cose aeoe een oo
1928A 1928 Sooo Co 1824 1832 1824 ---- 1908 ---- 1824 ---- 1928 ---- ce-x --u-
1948A 1928 ceee---- 1948 1832 1824 - --- 1908 ---- 1824 ---- 1928 --c- --c- ----
2024A 1928 Coe- a--- 1948 2024 1824 - --- 1908 ---- 1824 ---- 1928 ---- --=- ----
2032A 1928 ceee--e- 1924 2024 1824 - --- 2032 ---- 1824 ---- 1928 - .- ---- ----
2120A .- 2120 2120 1924 2024 1824 ---- ---- 2120 1824 ---- 1928 2120 2120 2120

1. A1 and A4 Assembly series numbers both must be 1812 or both must be greater than 1812 to be compatible.

2. The A1 and A6 assemblies are compatible with each other only when the series numbers are 1812 through 2032.

3. Theassembliesindicated (A1-“A” or A1-“B”, A6, and A13, A14 or A15) are compatible with each other only when the
series numbers are 2120 and above.

4. Instruments with serial number prefixes 1812A through 1920A require the A1 Assembly jumper as shown in the A9
Assembly Schematic in Section VIII.

5. A1-“A”is A1 Assembly of Model 5315A; A1-“B” is A1 Assembly of Model 5315B.
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A1 ASSEMBLY

Series 1812
For A1 Assembly parts lists and schematics, use Tables 7-3 and 7-4, and Ffigure 7-4.
A1 adjustment locations are shown in Figure 7-1.

NOTE

For A1U2, 1820-2312 is the recommended replacement. ATR29
and A1R30, however, must be installed if 1820-2312is used. Refer
to A1 Assembly information under Series 1920.

Series 1824
Include A1 Assembly information from Series 1812 and as follows:
A1C14 is a 0.2-1.5 pF variable capacitor connected across A1C9.
A1R5 and A1R6 are 178 ohms. A1R5 is connected from +3V to A1U2-pin 28; ATR6 is
connected from +3V to A1U2-pin 30.

Series 1832
Include A1 Assembly information from Series 1812, 1824 and as follows:
A1C7 is not used (5315A only).
A1C30 and A1C31 are 0.1uF. A1C30is connected from the upper acinput (A1CR7) to ground.
A1C31 is connected from the lower ac input of A1CR7 to ground.
A1R27 is 1000 ohms. It is connected from the junction of ATCR6 and A1CR7 to ground.

Series 1920
Include A1 Assembly information from Series 1812, 1824, 1832 and as follows:
A1TR29 is 23.7 ohms. It is connected from +3V to A1U2-pin 39.
A1R30 is 196 ohms. It is connected from A1U2-pin 39 to ground.
A1U2 is 1820-2312, CD1.

Series 1928
Include A1 Assembly information from Series 1812, 1824, 1832, 1920 and as follows:

A1C33 is 0.01uF. It is connected to ATU2-pin 39.

A1Q5 is not used.

A1R20 is not used. There is a direct connection from A1C26 to Q3-emitter.

A1R28 is 1000 ohms. It is connected from A1U3-pin 8 to ground.

A1TU3B is connected in parallel with ATU3A, that is, pin 6 to pin 2, pin 5to pin 3, and pin 7 to
pin 1.

Show a connection from A1U1-pin 18 to J6-pin 1.

Show no connections from J6-pin 1 and J6-pin 11 to ground.

A1S1is as shown in Figure 7-2. (This change is referenced to instrument serial number prefix
1948A rather than series number 1928).

Series 2120
Refer to other sections of this manual.
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. R26  R19. R15
COF sS4

AN

VTP B2V TP +5V TP

+3V TP

(ADDED AT SERIES 1824)

Figure 7-1. Adjustment Component Locator (A1 Assembly)
(A1 Assembly Series 1812 through 1928)

FREQ C/] ‘ “
RESET FREQ/PERIOD | [T1/71 ave ] [71 oELav/crEcK ] [RATIO/ABYE] [GATE TIME|| | TOT START] (=
Si-1 S1-2 $1-3 Si-4 Si-5 S1-6 SI-7 ‘ si-8 $1-9
! I
— N 5% .
5[43 2 i | 12 [ : 312§Y . (Ls‘ s 2 |
T . T
oTb_‘é,,,off_éb Jl‘oj_o o a 6 3 ‘ o o o ‘ o T oo o X Jou—) k o) o‘ a_,_oo}
oo o ot o ot o oo o | oo o ! — i otm o ! otom o | oty o o oo o
EE) JH!IZ 475 3 s 16 5 |6 5 |6 5 |6 }2 | 5 |6 12 |
J @E‘L ‘ | ‘ CcR2
! | |
I ‘ ‘ I :
| \ |
| il | —=
e e —

Figure 7-2. A1S1 Switch Assembly (A1 Assembly Series 1928)

A2 ASSEMBLY

Series 1812
For the A2 Assembly, use Table 6-2 and Figure 7-4 except:
A2 Assembly is 05315-60002
A2C1 is 68 pF
A2XU3 is 1200-0555, CD5
A2DS0 through A2DS8 are 1990-0658
A2DS9 is 1990-0668
A2DS10 through A2DS16 are 1990-0534
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Series 1824
For the A2 Assembly, use Table 6-2 and Figure 7-4 except:

A2 Assembly is 05315-60002
A2C1 is 68 pF
A2XU3 is 1200-0555, CD5
A2DS0 through A2DS8 are 1990-0658
A2DS9 is 1990-0668
A2DS510 through A2DS16 are 1990-0534

Series 1924
Refer to other sections of this manual.

Series 1948
For A2 Assembly parts list and schematic, use Table 6-2 and Figure 7-4 except:
A2 is 05315-60002
A2DS0 through A2DS8 are 1990-0658
A2DS9 is 1990-0668
A2DS10 through A2DS16 are 1990-0534

A3 ASSEMBLY

Series 1812
A3C3 and A3C11 are 100 uF

Series 1824
A3C3 and A3C11 are 100uF

Series 1832
A3C3 and A3C11 are 33uF
A3C8 is 68 pF connected to ground; A3R18 is not used

Series 2024
Refer to other sections of this manual

A4 ASSEMBLY

Series 1812
A4R6 and A4R19 are 90.0 ohm
A4R9 and A4R13 are not used

Series 1824
Refer to other sections of this manual

A6 ASSEMBLY

Series 1812
For the A6 Assembly, use Tables 7-2 and 7-5 and Figures 7-3 and 7-5.

Series 1908
For the A6 Assembly, use Tables 7-2 and 7-5 and Figures 7-3 and 7-5 except:
A6CR7 is 1901-0782, DIODE-SCHOTTKY 1N5821 30V 3A.
A6F1 is 2110-0447, 3A 125V FAST BLO .281 X .093.

Series 2032
For the A6 Assembly, use Tables 7-2 and 7-5 and Figures 7-3 and 7-5 except:
A6CRY7 is 1901-0782, 1N5821, SCHOTTKY DIODE 30V 3A.
A6F1 is 2110-0546, 5A FUSE.

Series 2120
Refer to other sections of this manual.
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Wa

CLIP

S3 82 si

Figure 7-3. Option 002 Battery Charger Adjustment Locations
(A6 Assembly Series 1812 through 2032)

Table 7-2. A6 Adjustments (Series 1812 through 2032)

®anow

o

T®

Refer to Figure 7-3.

Disconnect battery power cable from 5315A.

Disconnect battery from A6 (05315-60006) battery charger assembly board.
Connect cable W4 between A1J4 and A6J1.

Connect DVM positive lead to A6W2 (red wire) and negative lead to agroundon
battery charger assembly board (e.g., TP3).

Connect power cable to 5315A; set STBY/ON switch to STBY position.

Adjust A6R20 fully counterclockwise.

Hold switch S3 down while adjusting A6R19 until DVM reads 7.71 volts; adjust
A6R20 until charging LED (CHGD) turns on. Release switch S3.

Connect DVM negative lead to A6W3 (black wire); short TP3 to TP7. Hold switch
$3 down while adjusting A6R19 until DVM reads 6.00V.

Set STBY/ON switch to the ON position. Hold switch S2down; DVM should read
2.0 + 0.4/-0.1 volts. Remove all shorts and turn instrument off.

Disconnect all test equipment.
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A7 ASSEMBLY

Series 1812
Refer to other sections of this manual.

Series 1824
Refer to other sections of this manual.
A9 ASSEMBLY

Series 1928
Refer to other sections of this manual.

A13, A14 AND A15 ASSEMBLIES

Series 2120
Refer to other sections of this manual.
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Table 7-3. 5315A-A1 Assembly Replaceable Parts

Reference HP Part |c _ Mfr
. . o| Qty Description Cod Mfr Part Number
Designation Number ode
@t 3 i MOTHFREOGARD ASSEMELY (FDR S3156 ONLYY 20480 0%215-60001
1 CHERTES 18310
&0t 0140~ 0 2 CAHPACTTOR-FXD L 1UF +-20% S9YDE CER 152099 CACBAX7R1 BAMDE0DA
[SR R 1180 | 3 CAPACTITOR-FAD JIAW+-20% 10UDE TA 176DII6EXDNL0K AL
[ IR RELH] 5] i CAPATTTOR-FED 4, 7L 41 0% 2EYDC ThH e 01 0N-26983
SR Nor:] 0180~ 1 CAPACTTOR -FXD 23UF+-20% 10D TA BHORY 1964D336X0010KAY
ATOS 140 7 bl CAPACTTOR-FXD 00 420 S0uD0 CFR 2EAR0 D1 &EN-4554
N & 7 CHPACTTOR-FXD DI +-20% S0UDC CER 28480 0160
1160 2] | CAPACTTOR-F XD S000PF 4 20% [ &l 28480 (U IEN,
N1 A9 7 CAPARTTOR-FXD 11 28480
(L) ) 1 CAPBETITOR - FXD Fo 8480
1 &0-- 3 7 4 CAPALTTOR-FXD D IHF +-20% 100000 CFR 28480 0160
S| niAN-370 7 AP ACETOR Y L0 7 FOOVDC R i ] L&EDN-2879
atrn [IRSRY 1 1 arp o EEae fy .2 FHAZEE TOLAIEPT ONPD
BTl 0160 7 106VnG nrR SRa0 N1eh-~326179
A4
GrO1S H160--2204 fl i " 100PrE EBYOZRNOVD MO 2480 D160-2204
ALIZEE 140 0210 & 1 CAPATTITOR-FXD ZVOPF =57 Z00UDN MIGA DRMIEF2721 3030 0WM0R
BT 01N~ 5 A 1 CAPACTTOR-FXG XA+ TAVDE T 1PELRATLEXN DI NKAT
[ZR AR Q1 &40-A%% 7 CAPACITOR-FXD 01 0F SV CER
AT 01é&N-a7%7 i CAPDCTTOR-FXD |, e Qun DFR 14299
ALC20 0 &HD 4 7 CAPACTTOR -FXD (DTUF +-30% SAVDC CER 28480
AlD2 I REVE 21 ” CAPACTTOR-FXD | 22U+ ANUDE T 204n0
81622 0160 7 CAPACTTOR-F XD, 01UF 100400 CFR BARD 0H0-3
[z} E s 160 et ' CAPSCTTOR XD &HELF + POVOE TE Q400 lE0-2818
ek 078062 1 1 CAFPACTTOR-FXD 100U+ TOUDE TaA 4139 [Nt 2815
AR RS 0rsan-{ n 1 CAPACTITOR-FXD 82PF 4 AOOUDC MICH P21 A6 DMIAFS20T 0300 T 0R
Ble2s 0180 t CAPANTTOR-FXD a7 UF+-10% B 1TENDI2AXTOREAT
ATCR7 ni1g0 1 CARPACTTOR-FXD 4700UF+100 Y] 28480 N1890-28%1
ATEEH n1en CAPACTTOR ~F XD A80UF 47 8 -2 s
ALCRY 018 2 CHPACTTOR-F XD 0ERN-2820
ATCED NOT ASSIONED
R EMESN NOT ASRIGNED
B1CAD 01802852 4 } CAPACTITOR-FXD 2200UF+7%-10% 16YDG A 20480 01Ry-28972
[ER TR MOT STGNED
G1eRrRY 1201 -~ 0040 ] s DINDE-SWITOHING 300V S0ME 2H5 2R4R0 19010040
AmTCRE 15010040 1 VIODE-SWITCHING 20V B0MA ONS 2480 1901-N0410
atCRE 19010040 1 DIOBE-SUWTTOHING 30V 28480 19010040
a1ik4 TR01-00410 1 DIODE-SWITOHING R0Q 2480 1901-0040
a1 CRS 120100410 | DIODE~GWTTEHTING 30V 50Ma AR 190910040
ALLRE PR3- 0574 £ 1 DIODE-PWR RECT 100V 56 SHG 03508 ALEA
[IORT 1SN 095 v 1 DIODE~FW ERDG 200V &4 04713 MDAP N2
AL 21100200 ] i FHSE 256 2%00 7D 1.259X, 2% 1l TERIY 213,250
M1 18514743 ] 1 CORRECTOR=-ATL PRR MP -9 MoLE REC-FLEG THRMP 180147473
arIe PEl 4215 1 1 CONNECTOR 4-PIMN F POST TYRE T 421 %
AlT3 NOT G55 TENED
RRINE] 1 g DONNECTOR 11-PIN M POST TYP¥ 28480 TR -
[ RN K ! CONNECTOR 12-PIN F POST TyYer 2480 LA~
ALT4 PEEL-5ETn 1 CONNFCTOR 11-PIN M POST Typf 15 -
@l TA00-N425 23 ! GOUKET-10 1 6-CONT DTP DI LR P 0n-04
A a3 o | THDUCTOR RF-CH-MLD 200UH © CHHLDY L ARNLG 2430 1400237
047 3 TRANSTSTOR NPN 2N ST OTN-18 PhHa=¥N00My 4713 SN
a7 TRANGTGETOR NPN 7 ST T-18 PD=%00My 047173 PERR
GaAR 21 1 TRANGTGTOR PNP 45T AW T M 335N KAGH2 R
n477 7 TRANSGTSTOR NEN 2802224 AT TO-18 Ph=%00MY 04713 PNEROD
AR (IR 2 1 TRANSTSTOR PNP ST PL=310MW FT=250M07 20480 PBEE-0034
AN N R i 1 RESTOTOR-VERTATLE W/SW 470K OMM 450 @8480 21003719
Al N&8H-N0HR4 o o RESTHTOR P TG I A I TP B N B S (R W11 CA-T/8-TNH-2151 F
MIRE 0&28- 0080 i RESTHTOR A4 1% 18N F Tr=e-100 Ca-1/8-T0~4640 -
AR 4 NOT ARG TIONED
GERS MOT ANSIGNED
MRS MOT A= STIGNED
AR p REA K3 13 RESTISTOR 21, 5K J1EEW P TE=0+-100 C4-1/8-TN-2150
AR 119 2 RESYTSTOR 21 SHEEW P TC=0+-100 C4-1/8-TH-2157 -
STRY [EPSREA] 5 % RESTETOR 1K s DN Thsla-inn C4--1/8-Tn 1001 -F
ATELIN 07an K3 RESTSTOR 1K 1% 125W F T=0e-100 CA-1/8-T0-1001 —F
[N R N7S%7 0280 3 RESTSTOR 1K 1% 129W F T0s0+4-100 Ca-1/78-TH-~1001 %
At 5447 i 2 RESTETOR 2607 4 125 Teietan CAa-178-T0-287R~F
GRLA 0 a4 7 o RESGTSTOR 2357 4 125 FoTre=ns-1 00 CA-L/8TH-237R -F
RS E:Y [T T N A i RESTETOR 287 1% 1 ¥ Tl 00 G40 SB3-T 02878 F
HIRTE L0 DT AR ! o RESTSTOR-TRMR 100 10% © rne-ant 1-TEN 2100-0568

See introduction to this section for ordering information
*Indicates factory selected value 7.7
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Table 7-3. 5315A-A1 Assembly Replaceable Parts (Continued)

Reference HP Part [c| Descripti Mfr Mfr Part Numb
Desi - Numb. D ty escription Cod r Part Number
esignation umber ode
AIR 16 07570199 3 REGTGTOR 215K APTSW P TR=Ne-100 4 1/8-T0-2180 -F
AIR17 1698-3434 @ 1 RESTHTOR 34.8 125W F TR=0+- 100 2 4. 1 /R-T 0 XARY
ATRIB 067831507 3 1 RESTRTNR 19, 6K APSW P TC=e-100 DATAL (a1 /8=-TO- 1A
ALR19 2100-3252 b 1 RESIHTOR-TRMR 1y OoTOP-&RT A ThMN E3A80 200 SFRE2
ALR21 1698-0084 ? 210K esW F TU=0+-100 PATAD a1
A1R22 570199 3 215K " pan FoTC=Ae- 100 2450 ra- 1
ALR2E N498-3442 ? pEg 1% 1296 B T0s0 100 ERAET €41
ALR24 n757-0403 2 1 i TR 101 1% 12%WF T 100 SAN4L 41
ALR2% NeYB-3444 1 1 R ¢ 6 1% L 1R%W P T 1 100 PANAY c4 -1
ALR2G 21000568 1 REGTSTOR-TRMR 100 10% O TOP-ADT 1 TRN SeAnn ERRILIE Eate]
AIRZ? NOT ASSIGNED
A1TRZ2E NOT ASSTGNED
A1R2Y? NOT ASSTGNED
A7) R30 NOT ANGSTGNED
@181 3101-2297 0 1 GWITOH-PB 9 SSTATTION 10MM -0 SPALTHE 280480 YA
A1LS2 PART DF ALRD
F101 2334 b 1 AQUWITCH~GL DPDT QUBEMIN 561 YoWAtINN ! 24810 210 ~-23%4
2101-06%3 & 1 GUWITEH-GL 2-DP DT aTn 1.0A P ra8a ) =069
a1l 161202131 3 1 e 4w LA Ml il
ATUZ 182 1 1 3 ARA20 13- 3
ALU3 182 kil 1 10 O0P AMP GRODHAL 14-DIP P PG V4FR M3 4 0S5
AlLI4 18240393 7 i oy RGLTRTH atl 27004 LMATPT
ATUS 18260544 Y 1 Y REF B-DIP-~L nazi3 M1 AN30
AlubH 18260527 9 1 T oaEy UORGLTR T 220 LA LMIART?
AlXU1L 1200~ 4 jid I AG-CONT DI =L DR TR4AR0 10 0-0EE
&1 XUR 12000 2 4 T 4D -DONT DIP - L0 oanl 1e00-0%
a1yl 04100427 el 3 CRYSTAL - QUARTY 10,000 MHZ i nA41n-nani
Al NISOELLANEDUS FARTS
N340-0864 & 2 THSULATOR-XSTR THR M-~ CRDLT 20480 N340 -08L4
0380-074% & 4 STANDOFF-RWT (N A7 THLG THID nnnga ARBER BY DESCE TETLON
01380~-0770 7 4 STANDOFF-RYT -0 TN LS THD gaHnn NRLEFR RY DF SR TR TYON
2110-026% n 2 TEHOLDER-CLTE L AED-FGE SRAn 2100269
7 1 HEAT SINK DAt 03500001

See introduction to this section for ordering information
*[ndicates factory selected value




Table 7-4. 5315B-AT Assembly Replaceable Parts

Model 5315A/B
Replaceable Parts

o f
Reference HP Part \c| o, Description Mfr Mfr Part Number
Designation Number |D Code
&1 0521 560008 0 1 MOTHEREBEDARD ASSEMELY (FOR HBII5R DONLY D “R480 05.315-60008
(SERTES 1812)
a1 140 f 2 CAPACITOR-FXD L 1HF +-20% S50UDC OFR 16299 CACOAXTRI0AMOSE0A
aAn: nien- 1 5 CAPACTITOR-FXD B3R +-20% 10V00 Té 56089 196DATEX0B 10K AL
a1 e 8180~ 2] 1 CAPACTTOR-FXD 4, ZUF+-10% 35VDC T4 2HRAg0 N180-~26
A4 1180~ NHs2 1 CAPALTTOR-FXH FRUF- 10UDE TA H62089 1941
2R AN G160 7 i CAPACITOR-FX0D | BLUF 20% 50VnC CER 2eann 01606-4
AaLle 0146040 7 CAPACTTOR-FXD L 01UE +-20% S0VDE CFR 20400 0160-4
ALY GNETY
AR ] 071460 7 S 4 VIR (R IE ~20% SIVDE CER 0160-4°
ATCP % Qtéa0- b 1 FXT AAPF AQOVDE MICA
AL G0 0160 7 4 CAPACTITOR~FXD L O1UF ~@0% 100VDC CER
1011 0160367 7 CAPACTTOR-FXD  01UF + A 1DVDE CER 6480
arLe1E 01210061 1 1 ITOR-V TRMR-CER 5.5-18PF 3500 He763 /18PF NP
SR RPN 016023879 7 TTOR-FXIy . 0D1UF +-20% 100VDC CER 284010
@014 NOT ASSIGNED
1015 01602204 i} 1 CAPARTITOR-FXD 100PF 4 I0OVDE MIfa 21480 01602204
0140~ 2 1 C CITNR--FYRD 270PF + LOMICA 2136 DMISF271T020 0NV LCR
4180 1 ACTTOR-FXD 321 ( He289 1924607
D160 7 ~FXD 0L e 20480 1140-
0160 i TALTTOR-FXD 1L -2 a9YDC Gk 16299 TACOAXT7RIDAMNENA
160~ 7 COPACTTOR--FXD L OTUE + HOUDC CER 28480 071 A0-455%4
01862829 3] & CAPALITOR-FXD 22 SUDC TA 204830 0190-2
11603879 7 CAPALTTOR~FXD 010 ~20% 100VDE CER P2Ran 01603
A 01840 314 & 2 FxD UE =207 10VDRE TA 28480 01 £31
~L24 01807 3 1 1 FAD 100UF+-20% 10UDC Ta 283480 01802815
BTN Blan-0193% 0 1 CAPACTTAR-FXD 82FF +-5% 300V0E MICA 72156 DHIGE2205 0200WV 1R
ALDRE 071801735 2 1 CAPALTTOR-FXD 22U +-10% 35UDC Ta HH2BP 1H0D224XF035AR
Bren-2e6 5 1 CAPACTITOR-FXD 47 00UF+100- 10 15VDC @l 284810 01802891
gy o CAPACTTOR-FXD HBLUF+-20% 10VDC TA i 90 01802816
HIeey nre ] [N TTOR-FXD | Z22UF+-20% F5VD0 ThH 20400 0180-2820
S1030 NOT ASBIGNED
AHGTLNED
018028 4 1 TOR~-FXD 200 00U+ ~10% 16UDC AL 204340 01602
SIGNED
17010040 1 o WITUHING 30U S0M& 285 DO 480 19010040
1209~ 0040 1 VITEHING 300 30Ma 2R6 DO 34810 1741-0040
L0 3040 1 VETOHING 20V S0Ma 2NS DO 148310 19010040
ATERS 1901 -0040 1 WITCHING 700V H0MA 2NG 2401 1901-0040
@1 GRS 19010040 1 SWITCHIMG 30V S0Me 2N 20480 19010040
Mt GRS (AU (Foyats & 1 BIOOE-PWR RECT 100 D HLE NESHE GliHa
a3 CRY 19060098 7 1 DIODE-FW BRDG 2004 26 nav13 MDE202
SRR (Rl B P i 1 1 CONNFLTOR 4P TR POST TYPE nRaan TRE1-4218
SR s NOT AGSIGNED
oA GR70 1 2 CONNECTOR 11-PIN M POST TYPE 29480
2R ) X 1 CONNECTOR 12-P TN F POST TYPE 20480
[EEINE 1 CONNECTOR 11-PTH 8 POST TYPE 2480
G 7 PE00-0423 5] 1 BOCKET-TC 165-CONT DTP DIP -G DR 2RAB0 12000423
alld GraQ--G2EY 2 1 INDUETOR RE-CH-MILD 20 00UH CTAEEDX L TEBELG 4B PLA0-02RK7
Ry -047 A TRAMGTISTOR NPN TO-18 PH=S00MW 047173 2 a0
GoLENE 477 TRANGTHRTOR NPN TO-18 PhH=500MW 04713 N 2A
G = £ 1 TRANGIGTAR PP SOMHZ 03508 XASHE
[ZRRNE ~ 04 7 TRANSGTETOR NPN T8 PD=%00MW 04713 aNEERR
ATEY 0038 2 1 TRANGTHTOR PP FT=250M47 20480 1RE3-0036
[ERRIY G063 a 1 STOR-VARTARL E W/5W 470K DHM +-00Y 21003719
GlRE D6SE- N0 ? 2 TR 2015 1% 1250 B TC=0+-100 Ch- M E-T0-2151 ~F
GORE B8R0 DRz 7 1 STOR 464 120 A25W F TO=0+~100 CAa-1/8-Th-4640~F
ATk 4 ABGTENED
L Rh NOT ARSIGNED
ASS LG
017y 3 4 HTOR 2 J12BW F TO=0v-1010 24546 Ca-1/8-T0-2 F
A SLSTOR 21 2GW FOT 100 24546 ca =~ 3VERF
2 ) STOR 1K . WOF T=ge-100 24046 CA~1/B=-TO-1001~F
AIRLD z GTOR Ak CTANW O T 100 BENET 41 /8-T0-1001 -
GlR 1 02gn 3 RESTSTOR 11K 1% T4~ 100 24546 C4-1/8-T0~10071~
alkip 34478 il REGIGTOR pay Tl ) 00 DANAL C4-1/8-T0
HARTE 3447 G ESISTOR 227 1 L1RE T4 1100 T4 AL Ca-1/8-T-
HIRTA 1HPB-3447% 0 SPOThR 267 1% 1PSW P TO=04-100 248 41870
ATRYS 210005668 1 2 STOR-TRMR 160 10% C TOP-ADT 1-TRN 2048490 21000568

See introduction to this section for ordering information
*[ndicates factory selected value
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Model 5315A/B
Replaceable Parts

Table 7-4.

5315B-AT Assembly Replaceable Parts (Continued)

Reference HP Part |c Q D i Mfr Mfr Part N
. . N ol Qty escription r Part Number
Designation umber Code
AIR14 07570199 3 RESTRTOR 21, w1 AT TR0y SAT4E C4 - 1/8-T0-2m ¥
A1R17 04933434 ? 1 RESTSTOR 34.8 125U F o TR=pewt01 AT A o) TARD T
AIRI18 B6EFH-11 3 1 RIGTSTOR 19, &1 1 AW T Jan 245488 S PeLF
AIRLY 003 & 1 RESTSTOR~TRMR &5 10% TOP -ADJ 1-Tpw 254810
ALRZN NOT nSETENED
ALR21 N&98--0004g ? FSETAOR 215K CT2EW P TE=04 100 246 Cal/8TH =795 o
AIR 22 7570199 X STETOR 21,9k 20O TOE0e-1 00 DAY h Ca 1,810 I
ATR23 63440 @ RUGTHTAR #3y L1y FoTstte 100 4 2 041787 ¢
ALR24 07570402 2 1 ! STOR 1719 TR F Tene-100 41,810 F
AIRD2S N59E 3444 1 1 RESTETOR 316 14 25W OF Tra0e-100n 4 1/0-7T0 =
ALR2E 2100-0%68 1 RESTSTOR-TRMR 100 0% CTOr-aDY 1-Tew 28489 ol R (R LN =1
ALREY TGNED
ALR2E IGNED
AIR2Y TNF Y
ATR3N TGNED
151 EL01-209 0 ) SWITOH-PIC ©nTarToN 1 OogPpanTn R EALT)) JHii-prey
“152 PaRT 0f a1R1
N153 F101-22354 £ 1 SWITCH-SL DPDT GURMTN S IPEVEL D o EARIN R Pt
AlS4 F101 0693 & 1 SGWETCH -G peprnT STD 1 %a 2Unuan pr 1006
AT 1820-213 3 1 e LA R
alue 1820-7139 1 1 b [REMRET] 2
alu3 1 60424 S 1 LG 0P AaMP 6P Dual 14 DIP P PRI MR anse
All4 1824 Z 7 1 TC W RELTR TO-250 L3
ATUS 18240544 ] 1 VOREF §eDIp-r; ML 43
AL b 18240527 7 1 LC 337 U RGLTR TO 200 2V 4 LMEAZTY
A1 XU 1E06-0 4 2 SOCKET-T0 40-CONT DR ~HLDR SRang LRSI I R
A1 XU 120000 4 SOCKET T 46-C0NT DIP -5 DR nBan) L2005
ALY 1 041004233 2 ] CRYSTAL-QUARTZ 10,009 M7 a28Aa00 041100423
AL MISTEL LANENLS PaRTs
63400864 I3 3 TNELLATOR-XETR THEF M ENDCT et DEAL-064
n:se0 45 B 4 STANDOFF-RUT -0, 157 TN-L T A=3ETHD [IEERINE] CRDER BY DESCRIPTION
a380-0770 7 4 VCOFF-RUT-0H | § PN G A0 THD nanaon ORGIR BY DESCEIRT (0
211002679 0 3 SHOLDER-CLTR TYPE , 25p FHSE 2048y DAL 0R6Y
05315-00001 1 SINK aB4Ann IEIIE 0000
INE0-07%1 & A INSULATOR-X5TR N1 0w 28450 NS00 G
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Table 7-5. 5315A-A6 Assembly Replaceable Parts

Model 5315A/B
Replaceable Parts

Reference HP Part |c Q D - Mfr Mfr Part Numb
: . ol Qty escription Cod r Part Number
Designation Number ode
i 0521540006 8 § BATTERY CHARGER ASSEMBLY 5315A ONLY: 20480 NHX15-60004
OPTION 002; SERIES 1812
D160 -a4557 1] ? CAPFACTTOR-FXD L 3Uf +-20% S50UDD OFR 155299 CALBAX7RL1DAMDSOMA
gisn-2a1 1 CAPACTTOR-FXD 1nNLF 2% 10UDE T 20480 01802815
D1ai-26821 e CAPARTTOR-FXD 2770 F A BEUDC TA 2048 01802821
B0 -05746 o CAPACTTOR-FXDL 1L +-20% B0UDL LR 200480 014007 )
100134 1 } CAPATTTYOR FRD 2700 F 4 LONUDE MTA FE4RN0 Q1H0-01 34
ngn - 1] ETOR~FAD LN =207 S0uDit CFR 16799 CACHAXTRI0AMNEOA
160~ 5 ITOR=XD CTUF +-20% S09D6 ¢ 20400 Q1600576
ALTH & 4 1 CTTOR-FXD 4%+ 100110 EUDE ™ N0R53 IDLAFRAZIV0OPER
YA 0576 1 CTT0R-FXD I 20 SOUDCG CFR 2R480 0140 A
aarn 2801 9 FTOR-FXD 270 +-20% A59DC Té 20480 01852821
[ERCT I G062 1 CTTOR-FXD 330 +-20% 0000 Tha b ERY TYEDAERLXDD10K A
AHLTY 0076 ACTTOR~FXD 1L +~20% 50VDC CFR Pnang 01600576
AR ~N5H7 6 STTOR-FXD LU +-20% 50800 CFR 2RAB0 01 &an-0%
10 -0734 0 ) LIODE-PWR RECT ANYEIS 20U 14 14713 1HE018
TS ~00%0 Z e DIODE -SWITOHING 80V 200MA NG SR4010 19010050
17 01-00%0 3 DIOHE-SWITOHTNG 80V 260MA 2HA50 190700
L0005 3 DINDE-SUTTOHTNG 200 200Ma 203400 TN 1-00%50
ER 010491 3 + DIODE-PUWR RECT 1004 34 200NS 03508 AL THRA
Lo~ {1440 @ 1 DIOGE-STARISTOR A0V 1%0Ma DO-7 25480 POU1-0460
P 010676 ? 1 DIODE-SCHOTTKY 204 54 234330 190 1-0&76
12010050 LY DYIGDE-SWETCHING 200 Z200MA PNG DD 28480 1e01-0¢ i
Pt 00%n K3 DIODE-SWITCHING 800 200Ma 2NS DO 4 1500 -0¢
L2y -0 050 3 DICLE -SWITEHING 20V 200Ma PNE DO- 1901-00%0
1901 -N0%0 3 DIODE-GWITOHTNG g0V Z200Ma 2N DD- 20480 V70 1-0050
190106050 3 DIONE-SWTTOHIRNG B30 200Ma NS D2 oraan 10 ]I-00%n
Fonl i 2= 0%an i} 1 FUSE 26 185 NTD L 281X. 093 TEHYLS 275000
Vs J 1 L - GEn 1 ] CONNECTOR 11-PTH M POST TYPI 20480 (A4
[AEETINY Srp0-17ee & } CHOKE ~WIDE BAND 7MAX=40 OHMR 180 MH7 N1 14 V00 207453
il GLAN-0320 4 } INDILHCTIR 75U 8% 70X, 6105 28480 14003320
) @ TRARNSTSTOR PP ST PD=50W
FEE A TROMGTETOR NPHN 2 2y B
AanI i TR 2 3 TRANSTSTOR NP 61 PD=X10MW FT
64 LaRA-00TA el TRANGTSTOR PP ST FD=Z108W F7T FER3-0036
S PRS2 (1343 a8 TRANGSTSTOR PHP 8T PD=S0W = DANNE XATEHPH
bl TRANBTHTOR WNPH Ha71%
A7 7 FRANGTATOR NPN 04713 i
AHGE o TRANGTSTIR PNP SEanin TRH3I-0036
Rl kS { RESTSTOR T =100 G491 /8-T0- F
Fey 2N % | RESTSTOR T e =100 C4t /8-T0~1 -F
k3 RESTSETOR FoTe=0+-100 ~H1R2-F
Fitall 4 K = RESTHETNR Visle-100 1601 ~F
AEEY < 1 RESTSTIR .47 B P T -90 CWRRL-3-TR-477100-T
EHERE (IR 04450 & & REGISTOR 10K 1% PRGN P T 0l DATAL A1/ 8-T0~1002~F
BiaRT " 04071 3 REGTSTOR 100 1% 1254 F TO=0+-1010 RN T Ca-1/8=-T0-100-F
PR (X2 g 1 Ry STOR B CEENW O Ths0e-1 01 ‘ 3 06GB-131
R 0 0 1 RESTHETOR 1,21K 1% 125W ¢ TC=0+-100 L4 /G 1210 ~F
AER D (o 1] 5 | RESTSTOR /.19 5% 12su | Tel4- 100 MEAC] A 8-T =519 —F
157 T } RESTHSTIR 3K A B N TR=04e-300 DAL CAa-1/8=TH-3001 ~F
HE i 5 i REFS ST WF 1 D104 24864 41/ TO-A4640F
315 H ] REEGTETNR ClaSWOF TO=04+-1010 . CA-1/8-TO-4H41~F
2o £ kS RESTHTAR T ) 00 C4-1/8=-T0~2001 ~F
R TS ada0 2 RESTSTOR Tl g+-100 a4 1/8-Th-1i0G7--F
FiER 9 FraTraTing AT FOTH it L4-178-T0-3005 -
£ REEG CTEEWF T L) Ca-1/8-TH-2001-F
3 RESTST0R 10 10% 50 PW T e-90 NE1L-18027
2 b FESTSTOR -TRMR 21 10% O TOP-~ATDS 1-TRo RPOVRAK
7 REY VIOR-TRMAR 2 L0% £ TOP 40T TR 2P 2K
1§ 1 REGISTOR CI25W P TR e-1 00 04 ABR-TH-HB1R-F
& | REGTOTOR FRESN] T4 =100 Ca4-1/8-TH~1007% F
k] RESTSTHR =00 DA4-1/8-Th-1 00 ~F
9 1 REGTETYOR V=04 00 PAT A Ca4-178-T 08251 ~F
X s RESTATOR Fh=04+~100 RS A 1/8-TH-2150 - F
ina4a [ [EY A CPAEEW T TO=04+ 100 Ca -1 2-T0- 1007 - F
0443 l [ERENS PR5W F TR=04-100 C4-178-TH 1002 ~F
[ o 1 Rl TAVW O Ti=0a-100 Ot H-TO0-0003
Ry VERIS 3 RES[RTOR . 125W F T0=04-100 G4 1/8-TO~2150 -F
SER30 NEYE-31TA0 0 1 REGTOTOR Z1, &K P T I N R (A B Ca -1 8-T 02 00

See introduction to this section for ordering information

*Indicates factory selected value
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Model 5315A/B
Replaceable Parts

Table 7-5. 5315A-A6 Assembly Replaceable Parts (Continued)
Reference HP Part |c Q . Mfr
: . t Description Mfr Part Number
Designation Number |0 Y p Code
feRA (hTa-2106 P 1 REGTHTOR 14,76 1% A20W ¢ Tr=0+ 000 2446 Ca 3 /2-T- 1470 F
na4n ? RESTSTOR 10K 17 12%W F TO=0+-100 DAYAL A 1/8-T0-1007-F
N4 1 1 REGTETHR P0K 120 F TC=04 100 24546 Ca- 1 /B-T0-7502" F
0447 & 1 HTOR To . 2K 1% 125 F TC=0+4-100 D444 Ca 1/8-TO-LADP - F
Ghlk AL 072133 I RESTSTOR 2 1% 125%W F o T0=ns-tnn Ak Cq- 1 8102001 -F
A6R D757 ~0407 ) 1 RESTSTOR 200 1% SEHW P T 100 DAL 4 Ca 1/8-T0-001-F
R [URS N B ey 7 1 RESTOHTOR 1w 1% %W W =m0 a0 gErt-3
GaRTT 0613720157 T 1 THERFTISTOR B3O T VIS n1aen T 16 333K
YN 7 3 SWITOH-FR GPET-NO MOM TA LD OVAD BELK -BTH SEAR0
Fad 53 SWITOH-PR BPST-NO MOM 14 120val BLK CRTN PEARD
Y32 7 GWITEH-P R GPST- N0 MOM Ta 1200aln RUK -BTH SEaRn
fHTP n&a0 0 0 k& CONNECTOR-SGL COMT PIN 1.14-MM RS0 1250600
PETP 6N n CONNITCTOR-SG1 CORNT PIN 114 MMA-RLD TR51-0600
[EERR RN D& i} CONMECTOR~SGL OONT PIN 1. 14 MM-RA Lt 0600
HahTEA4 Wédd i ] CONNEGTOR- SO0 CONT PTH 1,14 MM~ RS 1A% -0
S TES DA 0 CONMTCTOR--50GL TR PIMN 1,1 4-MM-RO0- anann [RSIER E EEY LR
1725 - Aa0n 0 CONNEOTHR-S5 CORT PTH 1,14 mM-ROE 57 Gy mann -pean
Laml 0600 n CONNFOTOR =506 CORT PTN 1, 1 4-Mk TS50 VAR PIARN N&H00
TN 0600 i CONMNECTOR -GG COMT PTH 1, 14 - MM -G 7wy S400 ~N&END
[ERETANY D450 ! TV REETR 14000 -P TLACTON
aédin 0454 3 1 TN arP BP BLAL 14-DTP - PRI N M40 5P
[T NS N4 &7 i3 1 VORTTE OPRON & DY P ma71A MO1403P1
[ETIRES 1400 @ H PO ST r-TREN CM0S NeadD GUED 2 el CDA0YARE
faia it Gat1 1 1 TE COMPARATOR PRON DUSM 8-DIP-P P 27018 L MADEN
A8 MISCELLANEQUS PARTS
0360-0295 9 2 TERMINAL-STUD FKD-TUR SWGFRM-MTG 28480 0360-0295
5315A CHASSIS PARTS
BT1 1420-0253 8 1 BATTERY 6 V 5A-HR PB-ACID QDISC 0139E 0800-0011
MP22 05315-00005 1 1 CLAMP-BATTERY 28480 05315-00005
MP23 05315-00006 2 1 DECK-BATTERY 28480 05315-00006
MP24 0510-0585 9 6 RETAINER-PUSH ON 28480 0510-0585
MP25 0531353-00014 2 1 CLIP-GROUNDING 28480 05315-00014
MISCELLANEOUS PARTS
_ , . 28480 05315-60102
W2 05315-60102 5 1 CABLE ASSEMBLY-LEAD RED
W3 05315-60103 6 1 CABLE ASSEMBLY-LEAD :BLACK: 28480 05315-60103
W4 05315-60101 4 1 CABLE ASSEMBLY-BATTERY 28480 05315-60101
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See introduction to this section for ordering information
*Indicates factory selected value
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