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ABOUT THIS SUPPLEMENT

The information in this supplement is provided to correct manual errors and to
adapt the manual to instruments containing changes after the manual print date.

Change and correction information in this supplement is itemized by page
numbers corresponding to the original manual pages. The pages in this supple-
ment are organized in numerical order by manual page number.

HOW TO USE THIS SUPPLEMENT
Insert this title page in front of the title page in your manual.

Perform all changes specified for "All Serials", and all changes through the
Series Prefix of your instrument or board.

Insert any complete replacement pages provided into your manual in the proper
location.

If your manual has been updated according to the last edition of this supple-
ment, you need only perform those changes pertaining to the new series prefix.
See List of Effective Pages on the reverse side of this page. New information
affecting "All Serials" will be indicated by a "#" in front of the page number.
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LIST OF EFFECTIVE PAGES

SERIAL PREFIX OR
SERIAL NUMBER PAGES

All Serials 1-5, 4-9a, 6-6, 6-9, 6-10, 6-16/6-17, 6-20/6-21,
8-5, 8-29, 8-31

2632A 4 6-5, 6-6, 8-29

(5316A)2536A=17149/2632A=18025, 18045, 18198, 18224



MANUAL CHANGES MODEL 5316A (05316-90011)

SERIAL PREFIX OR
SERIES NUMBER CHANGES

Page 1-5. General Information:

All Serials >Delete all references to Option 006 in last line of paragraph
1-12, the option table following paragraph 1-12.
>Delete paragraph 1-15.

>Add Option W30 to list of options following paragraph 1-12.
>Add paragraph 1-15a:
1-15a. Option W30 Extended Hardware Support provides two
additional years of return-to-HP hardware-service support.
Option W30 is available only at time of purchase. Service
contracts are available from Hewlett-Packard for instruments
which did not include Option W30 at time of purchase. For
more information, contact your nearest Hewlett-Packard
Sales and Support office (offices are listed at the back of
this manual).

Page 4-9a, Performance Test Card:
All Serials >Replace Performance Test Card with Performance Test Record
supplied in these manual changes.

Pages 6-5/6-7, Table 6-2. A1 Motherboard Replaceable Parts:

All Serials >Change A1R1 part number from 2100-3904 to 2100-3905.
>Delete XU1, XU10, and XU12 IC SOCKETS.

2632A >Change A1R31 from 0757-0279 (3.16K) to 0757-0438 RESISTOR-
FXD 5.11K 1% .12W F.

>Add an asterisk (%) to A1R31 to indicate factory selected
value.

Page 6-9, Table 6-2. A2 Display Assembly Replaceable Parts:

All Serials >Change A2U3 from 1820-2132 to 1820-4688 IC-CMOS 7218 DVR.
>Delete A2XU1, XU2, and XU3 IC SOCKETS.

Page 6-10, Table 6-2. A3 Input Switches Replaceable Parts:

All Serials >Change A3R10 and A3R14 from 0757-0472, 200k ohm, .125w
to 0757-0782, 200k ohm .5w.
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MANUAL CHANGES MODEL 5316A (05316-90011)

SERIAL PREFIX OR
SERIES NUMBER CHANGES

Page 6-16, Table 6-2. A8 Power Module Replaceable Parts:

All Serials >Delete A8 Safety Cover-Plastic, H4040-1083.

Page 6-16/6-17, Table 6-2. A9 Opt 003 Channel C Amplifier Replacement Parts:

All Serials >Change 0590-0038 to 2950-0054, NUT-HEX DBL CHAM 1/2-32-THD
. 094-IN-THK.
>Add 1250-1899, Qty 1, ADAPTER-COAXIAL,STR F-BNC M-SMC.
>Delete 05305-20104, CONNECTOR BODY.
>Delete 05305-20105, INSULATOR-TEFLON.
>Delete 05305-60205, CONNECTOR-SPECIAL BNC.
>Delete 05305-60206, MINI CONNECTOR.

NOTE
The multi-piece BNC connector has been replaced

by a one-piece BNC-to-Coaxial adapter. The fuse
is still a replaceable part.

Page 6-20, 5316A Replaceable Mechanical Parts:
All Serials >Change MP6 description to "STRUT-RIGHT/LEFT SIDE".
>Delete MP7, 5021-5886, STRUT-RIGHT SIDE.
Page 6-21, Table 6-4. 5316A Hardware:
All Serials >Change MP6 callout from RIGHT to RIGHT/LEFT.
>Delete MP7.
Page 8-5. Service:
All Serials Table 8-1. 5316A Assembly Reference Designators:
>Change A1 part number from 05316-60001 to 05316-60014.
Page 8-29, Figure 8-5. A1 Motherboard Schematic Diagram/Component Locator:

All Serials >Change A1 part number from 05316-60001 to 05316-60014,
SERIES 2632.

2632A >Change A1R31 value from 3.16K ohms to 5.11K ohms.

Page 8-31. A1 Motherboard (HP-IB) Schematic Diagram (Page 2 of 2):

All Serials >Change A1 part number from 05316-60001 to 05316-60014,
: SERIES 2632.
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PERFORMANCE TEST RECORD (Page 1 of 3)

HEWLETT-PACKARD MODEL 5316A
UNIVERSAL COUNTER

Serial Number:

Test Performed By:

Repair/Work Order No.

Temperature:

Relative Humidity:

Date: Post Calibration Test 0O
Notes: Pre Callbration Test O
PARAGRAPH CORRECT RESULTS
NUMBER TEST DISPLAY PASS FAIL ACTUAL

1.

DISPLAY TEST
Rolling Display

SELF-CHECK

Displays 10 MHz
Resolution Increases with
Gate Time

CHANNEL A FREQUENCY
RESPONSE AND SENSITIVITY

DC Coupled:
A Hz@ 10 mV rms
10 Hz @ 10 mV rms
30Hz @ 10 mV'rms
100 Hz @ 10 mV rms

AC Coupled:
30 Hz @ 10 mV rms
100 Hz @ 10 mV rms
500 kHz @ 10 mV rms
10 MHz @ 10 mV rms

30 Hz @ Minimum Amplitude
AC Coupled

DC Coupled:
50 MHz @ 25 mV rms
75 MHz @ 256 mV rms
100 MHz @ 25 mV rms

100 Hz @ Minimum Amplitude

o s b e b < st > =



PERFORMANCE TEST RECORD (Page 2 of 3) |

PARAGRAPH
NUMBER

TEST

CORRECT
DISPLAY

RESULTS

PASS

FAIL

v.

Vi,

Vil

CHANNEL B FREQUENCY
RESPONSE/SENSITIVITY AND
RATIO A/B

DC Coupled:
10 Hz @ 10 mV rms
30Hz @ 10 mV rms
10 MHz @ 10 mV rms

AC Coupled:
30Hz @ 10 mV rms
100 Hz @ 10 mV rms
500 kHz @ 10 mV rms
10 MHz @ 10 mV rms

DC Coupled:
50 MHz @ 25 mV rms
75 MHz @ 25 mV rms
100 MHz @ 25 mV rms

PERIOD A

10 MHz @ 100 mV rms
100 MHz @ 100 mV rms

ABYB

Channel A and B Trigger
Lights Flashing

10 kHz Square Wave @
100 mV p-p

TIME INTERVAL AND
TIME INTERVAL AVERAGE

500.013 kHz Square Wave @
300 mV p-p

Display Count

Channel B, Positive Slope:
2000 E-6s*5ns
OE-9s*S5ns

Channel A, Negative Slope:

Channel B, Negative Stope:
O0E-9*S5ns
200E-6st5ns

100 ns
10 ns

MINIMUM

ACTUAL

MAXIMUM

99

.99 E-6
.995 E-6

1.995 E-6
or0E-9
.995 E-6

0E-9
or 1.995 E-6

101

1.1 E-6
1.005 E-6

2.005 E-6
5§ E-9
1.005 E-6

5E-9
2.005 E-6




PERFORMANCE TEST RECORD (Page 3 of 3)

PARAGRAPH
NUMBER

TEST

CORRECT
DISPLAY

RESULTS

YES/NO

vilL.

Xl

Xu.

TOTALIZE
Display is 0

at 1 Count/Second

Holds Count

GATE TIME

EXTERNAL REFERENCE
OSCILLATOR

Display Reads Exactly
10 MHz
Display Reads Exactly
5.000 MHz
Display Reads Exactly
1.0000 MHz

TIME INTERVAL DELAY

Minimum Delay, 2 E-3
Displayed

Dispiay Increments in
4 ms Steps

Maximum Displayed
Delay, <20 ms

50 MHz @ -13.5 dBm
150 MHz @ -13.5 dBm
350 MHz @ -13.5 dBm
650 MHz @ -13.5 dBm
900 MHz @ +.5 dBm
1000 MHz @ +.5 dBm

Gate Open, Display Increments

Gate Closed, Display Stops,

60 ms to 10 Seconds Nominal

Hold-No Gating, Display Held

CHANNEL C FREQUENCY
RESPONSE AND SENSITIVITY

MINIMUM

ACTUAL

MAXIMUM

PASS

FAIL

ACTUAL

YES/NO

PASS

FAIL
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Preface

- PREFACE

This manual is designed to present the information required by the user to effectively operate
and maintain the 5316A Universal Counter.

Itis divided into sections, each relating to a specific topic. As much as possible the sections are
self-contained. It is the intention of this manual to allow for the quick location of desired infor-
mation, while still providing the overall depth of detail required. Some sections provide the
learning and working information, and will be used frequently. Other sections are dedicated to
general and introductory types of information, and are intended to be used only for reference.
Where applicable, photos, illustrations, and diagrams foldout allowing the user access to related
information throughout the manual.

In limiting the depth of coverage in this manual, a certain amount of previous knowledge on
the part of the reader must be assumed. A variety of additional related documentation is avail-
able. These materials address in depth the specific areas of interest, and should be used,
whenever necessary, to supplement this manual. Users unfamiliar with HP-IB or Logic
Symbology, for example, may want to refer to the 5316A Documentation Map to find additional
sources of information.

viii
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HP 9825A INTRODUCTORY 9825A/9835A
HP-1B OPERATING GUIDE CALCULATOE
for the 5316A with OPERATING AND
PROGRAMMING
HINTS the HP 9825A as PROGRAMMING
controller MANUALS
OPERATING
AND
SERVICE
MANUAL
FUNDAMENTS ,
LOGIC OF ELECTRONIC i
SYMBOLOGY COUNTERS §
¥

5316A/9825A INTRODUCTORY OPERATING GUIDE — Provides basic HP-IB interconnection information,

remote programming examples and applications; specifically for the HP 5316A Universal Counter,
using the HP 9825A as controller.

5316A OPERATING AND SERVICE MANUAL — Provides primary operating instructions and service

information.

FUNDAMENTALS OF ELECTRONIC COUNTERS (AN 200) — Provides the basic concepts, techniques and
underlying principles of electronic counters. *
HP LOGIC SYMBOLOGY TRAINING MANUAL — Instructional training and definition of new Logic

Symbology.

HP 9825A HP-IB PROGRAMMING HINTS — Includes a variety of HP-IB related dociiments, including
general bus theory and instrument specific programming examples.

9825A/9835A OPERATING AND PROGRAMMING MANUALS — Provides programming instructions for
the 9825A and 9835A calculators — (Two separate manuals).

5316A Documentation Map
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SAFETY CONSIDERATIONS

GENERAL

This is a Safety Class | instrument. This instrument has been designed and tested according to IEC
Publication 348, “Safety Requirements for Electronic Measuring Apparatus”.

This manual contains information, cautions, and warnings which must be followed by the service
person to ensure safe operation and to retain the instrument in safe condition.

WARNINGS

SAFETY

If this instrument is to be energized via an autotransformer for voltage reduction, make sure the
common terminal is connected to the earthed pole of the power source.

BEFORE SWITCHING ON THIS INSTRUMENT, the protective earth terminals of this instrument
must be connected to the protective conductor of the (mains) power cord. The mains plug shall
only be inserted in a socket outlet provided with a protective earth contact. The protective action
must not be negated by the use of an extension cord (power cable) without a protective
conductor (grounding).

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
fuse holders must be avoided.

Whenever it is likely that the protection offered by fuses has been impaired, the instrument must
be made inoperative and be secured against any unintended operation.

GROUNDING

Any interruption of the protective (grounding) conductor (inside or outside the instrument) or
disconnecting the protective earth terminal is likely to make this instrument dangerous.
Intentional interruption is prohibited.

HIGH VOLTAGE

Warning — These servicing instructions are for use by qualified personnel only. To avoid
dangerous electric shock, do not perform any servicing other than that centained in the
operating instructions unless you are qualified to do so.
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CAUTIONS

LINE VOLTAGE SELECTION

BEFORE SWITCHING ON THIS INSTRUYMENT, make sure the instrument is set to the voltage of the
power source. Verify that the power module is matched to the available line voltage. Verify that the
correct fuse is installed.

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that all devices connected to this
instrument are connected to the protective (earth) ground. (Grounding one conductor of a
two-conductor outlet is not sufficient.)

/A ATTENTION A\

This symbol: A ,which appears on the instrument means: Read the instruction manual before
operating the instrument. If the instrument is operated without reading the instructions, it pay
not operate correctly.

i
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual provides information pertaining to the installation, operation, programming,
testing, adjustments, and maintenance of the HP Model 5316A Universal Counter,shown in Figure 71-1.

1-3. This manual is divided into eight sections, each covering a particular topic for the operation of
the HP Model 5316A Universal Counter. The topics by section number are:

Section Topic

1 General Information
1l Installation
1l Operation and Programming
v Performance Tests
\% Adjustments
Vi Replaceable Parts
vii Manual Changes
Vil Service

A three-section users manual is provided with the 5316A. These three sections duplicate the first three
sections of the eight-section manual. We suggest that you keep the users manual with the 5316A.

1-4. DESCRIPTION

1-5. The Hewlett-Packard Model 5316A is a universal counter, measuring signals over a range of DC i
to 100 MHz. The 5316A measures Frequency, Period, Time Interval, Time Interval Average, Time_i
Interval Holdoff (delay), and Ratio. A Totalize function with manual or external gating is also provided. *
All measurements except Totalize are displayed in engineering notation with up to eight digits of
resolution. In addition, the 5316A may be programmed via the Hewlett Packard Interface Bus (HP-1B).

1-6. Two independent input channels are provided for time interval measurements. Each input
channel has an Attenuator (X1, X20), Trigger Slope selector, Trigger Level/Sensitivity control, three-
state trigger lamps, and front panel Trigger Level Monitoring jacks. A front panel selectable Low-Pass
Filter is provided for Channel A.

1-7.  Four options extend the capabilities of the 5316A. Option 001 TCXO and Option 004 Oven
Oscillator offer improved time base stability. Option 003 Channel C allows frequency measurements
in the range of 50 MHz to 1 GHz. Option 006 Offset/Normalizer allows active mathematical
modifications to the 5316A display. Complete specifications are given in Table 1-1.

1-8. The 5316A is designed for rack mounting or stacking and features a metal cabinet to minimize
EMI. ‘

1-9. SPECIFICATIONS

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

1-1
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Table 1-1. Model 5316A 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 0V 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 de.
Coupling: AC or DC, switchable.
Filter: Low pass, switchable in or out of Channel A.
3 dB point of NOMINALLY 100 kHz.
impedance:
1 M{l 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 sine wave to 10 MHz.

Dynamic Range: 60 mV to 5V peak-to-peak 0-10 MHz,
150 mV to 5V peak-to-peak 10-100 MHz.
Impedance: 500 k2 NOMINAL shunted by less than 70 pF.
Damage Level:

AC&DCX1:
DC to 2.4 kHz 250V (DC + AC rms)
2.4 kHz to 100 kHz (6 X 105V rms X Hz)/FREQ
>100 kHz 6V rms

AC & DC X 20:
DC to 28 kHz 500V (DC + AC peak)
28 kHz to 100 kHz (1 X 107V rms X Hz)/FREQ
>100 kHz 100V rms

FREQUENCY (Channel A)

Range: .1 Hz to 100 MHz.

LSD Displayed: 10 Hz to 1 nHz depending upon gate
time and input signal. At least 7 digits displayed per
second of gate time.

tResolution:

For FREQ <10 MHz;
+SDft +1.4 X lg%fgr—i:% x FREQ.

For FREQ =10 MHz; *LSDtYt
Accuracy: t Resolution * (time base error) X FREQ.

50 mV rms sine wave to 100 MHz, 150 mV peak-to-peak.

RATIO

Range: .1 Hz to 100 MHz, both channels.
LSD: ]

2.5 X Period

Gate Time

where “Period” is the period of the highest frequency

input signal.
Resolution:

FREQ A > FREQ B
B Trigger Error

X Ratio {rounded to nearest decade).

* * X Ratio.
LD Gate Time atoe
FREQ B > FREQ A
% Peri
A= ot Perod A x atio
ate fime (Rounded to nearest decade)
B Trigger Error .
+At —2——— X
A Gate Time Ratio
Accuracy: Same as resolution,
TOTALIZE

Manual: -
Range: 0 to 100 MHz.

A Gated By B:
Totalizes input A between two events of B. Instrument must be
reset to make new measurement. Gate opens on A slope, closes
on B slope.

Range: 0 to 100 MHz.

Resolution: +1 count.

Accuracy: +1 count * B Trigger Error X Frequency A.

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:
For PER >100 ns;
Trigger Error
Gate Time
For PER <100 ns; + LSDtf
Accuracy: * Resolution % (time base error) X PER.

+LSDft £ 14 X X PER.

tBest Case Resolution for 1 Second Gate

100 Hx 1kHz 10 kHz 100 kHz | 1 MHz | 10 MHz 1100 MHz

50 mV rms | +.0004 Hz | £.00048 Hz | £.0014 Hz | £.01 Hz { £.1 Hz| *1Hz | £10 Hz

100 mV rms | +.0002 Hz | +.00029 Hz | £.0012 Hz | £.01 Hz | 1 Hz| *1 Hz | 10 Hz

500 mV rms | £.00005 Hz | .00014 Hz | 0011 Hz | £.01 Hz | £1 Hz| #1 Hz | 10 Hz

1V rms +.00003 Hz | £.00012 Hz | £.0010 Hz | .01 Hz | £1 Hz| 1 Hz | 10 Hz

This chart shows best case frequency resolution versus input sine wave 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 (i.e., 120 uV rms).

t1Due to arithmetic truncation, quantization error will be £1 or +2 counts of the
LSD (Least Significant Digit) as follows: )

+ :

+2 counts of LSD if “FREQ or PER

LSD <1/gCate Time)
FREQ or PER FREQ

+1 count of LSD for all other cases.

<1 X 10-7, FREQ <10 MHz.

+2 counts of LSD if , FREQ =10 MHz.
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Table 1-1. Model 5316A Specifications (Continued)

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 T.1.

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:
Start Trigger Error + Stop Trigger Error
VN - VN
Accuracy: + Resolution * (time base error) X T.l. 24 ns.
Number of Intervals Averaged (N): N = Gate Time X FREQ
Minimum Dead Time (stop to start): 200 ns.

+1SD +

TIME INTERVAL DELAY (Holdoff)
Front panel gate time knob inserts a variable delay of
NOMINALLY 500 us to 20 ms between START (Channel A) and
enabling of STOP (Channel B). Electrical inputs during delay time
are ignored. Delay time may be measured by simultaneously
pressing T.1. Average, T.1. Delay, and Blue Shift key. Other
specifications of T.I. Delay are identical to Time Interval.

TIME BASE
Frequency: 10 MHz.
Aging Rate: <3 X 10~7/mo.
Temperature: <5 X 10-6, 0 to 50°C.
Line Voltage: <1 X 10-7 for +10% variation.
Oscillator Output: 10 MHz, 50 mV p-p into 50Q.
External Frequency Standard Input: 1, 5, 10 MHz, 1V rms into 5000},
on rear panel; 6V rms maximum.

GENERAL
Trigger Level Output: 5% *15 mV, over +2.0V dc range at front
panel test connectors.
Check: Counts internal 10 MHz reference frequency over
gate time range NOMINALLY 500 ps to 30 ms.
Error Light: LED warning light activated if logic error is
found during instrument turn-on self-check.

Display: 8-digit LED display, with engineering units annunciator.
Overflow: Only frequency and totalize measurements will over-
flow. In case of overflow, eight least significant digits will be
displayed and front panel overflow LED will be actuated. All

other measurements which would theoretically cause a display
of more than eight digits will result in the display of the
eight most significant digits.
Gate Time: Continuously variable, NOMINALLY from 60 'ms
to 10 s or 1 period of the input, whichever is longer.
For FREQ A, a shorter gate time of 500 us-30 ms is selectable
by simultaneously pressing T.I. Delay and Totalize keys.
Sample Rate: Up to seven readings per second NOMINAL
except in time interval mode, where it is continuously
variable NOMINALLY from four readings per second to 1
reading every 10 seconds via Gate Time control.
Operating Temperature: 0° to 50°C.
Power Requirements: Selectable 100, 120, 220, or 240V
(+5%, -10%) 48-66 Hz; 30 VA maximum.
Dimensions: 212 mm W X 88 mm H X 415 mm D
(8% X 315 X 1615 in.).

Weight: Net, 3.9 kg (8 Ibs. 10 oz.); Shipping, 6.3 kg (14 Ibs.).
Rack and stack metal case with rear panei, switchable AC
power line module.

Rack Mount Kit: 5061-0072 recommended.

HP INTERFACE BUS (HP-1B)
Data Output

Format: (alpha character) + (Reading) (Exponent) * (2 digits).

Data Output Rate: ~7 Readings/second max. (10 in short G.T.)

Tatk Only Mode: Selectable by rear panel switch.

Operating Commands
5316A: Reset, Initialize (to FREQ A), Wait State ON/OFF,
Service Request Enabled/Disabled, Gate Time Range.

HP-18: Group Execute Trigger, Device Clear, Selected
Device Clear, Interface Clear, Local, Remote, Local
Lockout, Read Status (Serial Poll Enable).

Programmable Controls and Functions

Frequency Functions: FREQUENCY A, FREQ A ARMED BY B,
TOTALIZE, A GATED BY B, RATIO A/B, and FREQ C.

Period Function: Period A.

Time Interval Functions: Time Interval A—8, Time Interval
Average A—B, Time Interval Delay.

Trigger Level Commands: Set Channel A Slope (), set
Channel B Slope (£), A Trigger Level: £X.XX, B Trigger
Level: +X.XX.

Gate Time Command: Sets Gate Time Range.

Miscellaneous Functions: Gate Time Check, Display
Test, 10 MHz Check, Interface Test.

A

OPTIONS
OPTION 001: High Stability Time Base (TCXO)
Frequency: 10 MHz,
Aging Rate: <1 X 10-7/mo.
Temperature: 11 X 10-6, 0° to 40°C referenced to 259C if offset
frequency is used.
Line Voltage: <1 X 10-8 for +10% variation. ¢

¢
i
i

OPTION 003: C Channel
Input Characteristics :
Range: 50 to 1000 MHz, prescaled by 10. L
Sensitivity: 15 mV rms sine wave (-23.5 dBm) to 650 MHz.
75 mV rms sine wave (-9.5 dBm) 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 OV NOMINAL.
Dynamic Range:
15 mV to 1V rms (36 dB), 50 to 650 MHz.
75 mV to 1V rms (20 dB), 650 to 1000 MHz.
Signal Operating Range: +5V dc to -5V dc.
Coupling: AC
Impedance: 5000 NOMINAL (VSWR, 12.5:1 TYPICAL).
Damage Level: +8V (DC + AC peak), fuse protected.
fuse located in BNC connector.
Frequency &
Range: 50 to 1000 MHz.
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 formuias as for
Frequency A except “Gate Time” term becomes
“{Gate Time)/10".
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Table 1-1. Model 5316A Specificatons (Continued)

P o e R

OPTIONS (Continued)

OPTION 004: Oven Oscillator

Frequency: 10 MHz.
Aging Rate: <5 X 10-8/month after 7 days of continuous oper-

ation. <3 X 10-7/year after 180 days continuous operation.
Warm-up: 5 X 10-8 of final value after 20 minutes.
Temperature; £2 X 10-8, 0° to 50°C.
Oscillator Output: 50 mV p-p into 500).

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:
-7
25 X207y ¢ReQ, for FREQ <10 MHz.
Gate Time
2.5
for FREQ 210 MHz.
Gate Time or Q

Period:

-7
__25X10°7 o pgR, for PER >100 ns.
Gate Time
2.5
- X PER?2, for PER <100 ns.
Gate Time

All above calculations should be rounded to nearest decade
(i.e., 5 Hz will become 10 Hz and .4 ns will be .1 ns).

NOTE

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

Trigger Error:

V{120 X 10-5V)2 F en?
(Input slew rate in V/s at trigger point)
Typical where en is the rms noise voltage of the input
for a 100 MHz bandwidth.

seconds rms,

Time Interval Average:

110 25intervals ....ooeiiiieiiierieeenaeeaaai. 100 NS
25t0 2500 intervals ......ieeiiaiiiiiiiiiieen 10 ns
250010 250,000 ..........icieieiaanaeeaeeeanns

250,000 to 25,000,000 intervals ............c..ene 100 ps
>25,000,000 intervals .......ccoiiiiiiaiiiianns 10 ps
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1-11. OPTIONS

1-12.  The options available for the 5316A are listed below. There are no field retrofit kits available for
these options. All options should be requested at the time of the initial order. However, Section Il
contains the necessary information required to install Option 001 TCXO, Option 004 Oven Oscillator,
and Option 003, Channel C. Options 001 and 004 require the standard A7 assembly be replaced by the
appropriate option (Option 004 adds an A13 assembly). Option 003 requires the addition of the A9
assembly and a new front panel. All parts must be ordered as separate items and then installed as
described in Section II. Option 006 is described in its own manual. Full descriptions of Options 001, 003,
and 004 begin with paragraph 3-62 '

Option Description

001 High Stability Time Base (TCXO)
003 Channel C 1 GHz
004 Oven Oscillator

006 Offset/Normalizer

1-13.  Option 001 TCXO is a Temperature Compensated Crystal Oscillator that directly replaces the
standard A7 oscillator assembly. Option 004 Oven Oscillator provides increased temperature stability
over the TCXO. Specifications are listed in Table 7-1.

1-14.  Option 003 Channel C allows frequency measurements to 1 GHz. Specifications are listed in
Table 1-1.

1-15.  Option 006 Offset/Normalizer allows the operator to make active mathematical modifications
to the display of the 5316A. Option 006 is described in its own operation and service manual, HP Part
Number 05315-90011, plus Addendum 05315-90019.

1-16. SAFETY CONSIDERATIONS

1-17. The 5316A Universal Counter is a Safety Class | instrument, designed according to International -
Safety Standards. This operating manual contains information, cautions, and warnings which must be’
followed by the user to ensure safe operation and keep the instrument in safe condition.

1-18. INSTRUMENT IDENTIFICATION

1-19.  Hewlett-Packard instruments have a 2-section, 10-character serial number (0000A00000), which
is located on the rear panel. The four-digit serial prefix identifies instrument changes. If the serial prefix
of your instrument differs from that listed on the title page of this manual, there are differences
between this manual and your instrument. Instruments having higher serial prefixes are covered with a
“Manual Changes” sheet included with this manual. If the change sheet is missing, contact the nearest
Hewilett-Packard Sales and Service Office listed at the back of this manual. Instruments having a lower
serial prefix than that listed on the title page are covered in Section VII.

1-20. ACCESSORIES

1-21.  Table 1-2 lists accessory equipment supplied and Table 1-3 lists accessories available.

Table 1-2. Accessories Supplied

Description HP Part Number
Detachable Power Cord, 229 cm (714 feet) 8120-1378

1-5
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Table 1-3. Accessories Available

Description .

HP Part Number

Rack Mount Kit

5061-0072

1-22. RECOMMENDED TEST EQUIPMENT

1-23. The test equipment listed in Table 1-4 is recommended for use during' performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets the required
characteristics listed in the table.

Table 1-4. Recommended Test Equipment

tnstrument Critical Specifications Reco:(:ﬁ?ded Use*
Oscilloscope 100 MHz Bandwidth HP 1740A PAT
Synthesizer/Generator 0.1—10 MHz HP 3325A PAT
Signal Generator 10—100 MHz HP 8654A PAT
Synthesized Generator 1000 MHz HP 8660C/86602A PAT
DC Voltmeter 20V Range, 0.05V Resolution HP 3465A PAT
Counter 10 MHz, .1 Hz Resolution HP 5345A A
500 Feedthrough BNC Type HP 10100C PAT
Tee Connector BNC Type HP 1250-0781 PAT
Power Splitter DC—18 GHz HP 11667A P
Cables (3) 4 BNC 501 HP 11170C PAT
Controller IEFE 488-1978 HP 9825A/B PAT,
Signature Analyzer HP 5004A/5005A T

*p = Performance Tests,

*+98)5A requires the 98210A Advanced Prog
Extended 170 ROM, and a 98034A HP-IB

above system.

A = Adjustments,

T = Troubleshooting.
ramming-String Variable ROM, the 98213A/14A or 16A General
interface Card. A 98258 and 98034A may be used in place of the
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SECTION Il
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 5316A requires a power source of 100-, 120-, 220-, or 240-volt ac, +5%, -10%, 48

to 66 Hz single phase. Power consumption is approximately 15 watts. See Section |, Specifications
for description.

2-8. Lline Voltage Selection

CAUTION

Before connecting the instrument to ac power lines, be sure that the ]

voltage selector is properly positioned as described below.

¥

2-9. The 5316A is equipped with a power connector module that has a plug-in printed-circuit card

line voltage selector to choose 100-, 120-, 220-, or 240-volt ac operation (see Figure 2-1). Before

applying power, the selector card must be set to the correct position and the correct fuse must be
installed as described below.

2-10. Power line connections are selected by the position of the plug-in card in the module. When
the card is plugged into the module, the only visible markings on the card indicate the line voltage to
be used. The correct value of line fuse, with 250-volt rating, must be installed after the card is inserted.
2-11. 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.

2-12.  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 remove and insert the card. Insert the card so the marking that agrees
with the line voltage to be used is visible. -

2-13. Return fuse lever to normal position, insert correct fuse, slide plastic window over the
compartment, and connect the power cord to complete the conversion.

NOTE

For operation from 100V ac or 120V ac use a .3A slo-blo fuse. For 220V ac or
240V ac operation, use a .15A slo-blo fuse.

2-1
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2-2

PC BOARD PART NUMBER IS
HP 5020-8122

b SELECTION OF OPERATING VOLTAGE

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

2. Select operating voltage by orsenting PC board
to position desired voltage on top-left side.
Push board fumly inte module slat.

3. Rotate tuse-pull back into normal position
and re-insert fuse in holdess, using cautions to

select correct fuse value.

Figure 2-1. 5316A Line Voltage Selection

2-14. Power Cable
WARNING

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

2-15. The 5316A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power cable
plug shipped with each instrument depends on the country of destination. Refer to Figure 2-2 for the
part numbers of the power cable and plug configurations available.

2-16. Operating Environment

2-17. TEMPERATURE. The 5316A may be operated in temperatures from 0°C to 50°C.

2-18. ALTITUDE. The 5316A may be operated at altitudes up to 4,600 metres (15,000 feet).

2-19. STORAGE AND SHIPMENT

2-20. Environment

2-21. The instrument may be stored or shipped in environments with the following limits:

Temperature .........coceeeiiinnnnnnnen... -40°C to +75°C
Altitude ... 7,620 metres (25,000 feet)

®

¢

Y
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o

E

—

8120-1351 8120-1369 8120-1689

\_, - -
r\. %\K o POWER-INPUT
o SOCKET
N
T €

8120-1378 8120-0698 8120-2014

N

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

2-22. The instrument should also be protected from temperature extremes which cause con-
densation within the instrument.

2-23. Packaging

2-24.  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 correspond-
ence, refer to the instrument by model number and full serial number.

2-25. OTHER PACKAGING. The following general instruction 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 strong shipping container. A double-wall carton made of 350-pound test material is
adequate.

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

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

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

2-26. FIELD INSTALLATION OF OPTIONS

2-27. The following paragraphs provide instructions for the installation of Option 001 (TCXO),
Option 004 (Oven Oscillator), and Option 003 (Channel C). Any of the options may be installed after
the purchase of the 5316A by ordering the appropriate parts in Table 2-1 and performing the
installation procedure listed in paragraphs 2-30 through 2-35.
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Table 2-1. Options 001, 004, and 003 Parts Lists
OPYON 001 TCXO
A7 TCXO ASSEMBLY 05316-60007
OPTION 004 OVEN OSCILLATOR

Oven Oscillator Assembly Kit 05316-60104

4-40 187" Pan Head Pozidriv Screws (3 ea.) 2200-0179

6-32 .250” Pan Head Pozidriv Screws (3 ea.) 2360-0113

OPTION 003 CHANNEL C

Special BNC Connector 05305-60205
Connector Body 05305-20104
Teflon Insulator 05305-20105

Hex Nut 0590-0038

Lockwasher 1250-0632
Connector 05305-60206

Fuse .125A 2110-0301
Front Panel 05316-00005
Front Panel (Series 2304A & 2308A05233 05316-00010

through 2308A05240)

Channel C Assembly A9 05315-60009

Label — Option 003 (1 ea.) 5080-0104

Screws 6-32 X .250” Pan Head Pozidriv (4 ea.) 2360-0113

WARNING

TO PREVENT ELECTRICAL SHOCK, REMOVE ALL POWER FROM THE
INSTRUMENT BEFORE REMOVING TOP COVER.

2-28. Part Numbers for Ordering Option Kits
2-29. To obtain the necessary parts for installation of an option, order by part number as listed in
Table 2-1 (refer to Section VI for ordering information):
2-30. Option 001 TCXO Installation
2-31. Option 001 Temperature Compensated Crystal Oscillator (TCXO) replaces the standard
reference oscillator which plugs into a connector (§10) on the A1 motherboard. To install Option 001,
proceed as follows:

a. Remove the AC power cord.

Remove the top cover by removing the screw located at the rear top of the cover. This screw
also secures the strap handle to the top cover. Slide the cover backward and remove.

c. Remove the two Pozidriv screws securing the A7 standard reference oscillator to the A1
Motherboard.

d. Remove the A7 standard reference oscillator.

Insert the Option 001 TCXO into J10 located on the motherboard. This is the same jack
previously occupied by the standard reference oscillator.

f.  Secure the Option 001 TCXO using the two posidriv screws previously securing the standard
reference oscillator.

g. Perform the “Operator’s Checks” listed in Figure 3-12.
h. Go to Section V, A7 Option 001 TCXO Adjustment, paragraph 5-22.

i. Replace the top cover.

2-4
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2-32. Option 004 Installation

2-33. Option 004 Oven oscillator consists of two sections, a voltage regulator assembly that replaces
the standard A7 assembly and an oven oscillator module (A13) that is mounted to the left side frame. A
cable connects the regulator assembly and the module to supply power to the oscillator and route the
10 MHz output back to the A1 Motherboard via the A7 regulator assembly. To install Option 004 Oven
oscillator, proceed as follows:

Remove the AC power cord.

b. Remove the top cover by removing the screw located at the rear top of the cover. This screw
also secures the strap handle to the top cover. Slide the cover backward and remove.

c. Remove the bottom cover by rotating the screw located at the rear of the cover
counterclockwise. As the screw is rotated the cover will begin to slide backwards and away
from the rear frame. When the screw comes free, slide the cover backwards until it can be
freely removed.

d. Remove the two Pozidriv screws securing the standard A7 assembly to the A1 Motherboard.
e. Remove the A7 assembly.

f. Insert the A7 regulator assembly into J10 on the A1 Motherboard. This is the same jack
previously occupied by the standard oscillator.

g. Secure the A7 regulator assembly with the same screws previously securing the standard
oscillator.

h.  Orient the oscillator module so the label is facing the front of the 5316A, the power supply and
output pins are facing the rear, and the portion of the bracket that wraps around the module is
against the left frame.

i. Looking at the left frame of the 5316A, note the 17 holes that run along the top of the frame.
Position the oscillator/bracket so the top two holes of the bracket align with the 7th and 9th
holes of the frame, as counted from the rear of the 5316A. Note the hole at the bottom of the :
bracket aligns with the 9th hole as counted from the rear. Secure the bracket to the side frame :
with three (3) 6-32 4" screws. See Figure 5-8. !

¥
j.  Center trimmer A7R2 (located at the top of the regulator assembly).

k. Apply power to the 5316A. Select the CHECK mode. Set the Gate Time control fully
counterclockwise, but not HOLD.

I.  The 5316A should display 10 MHz with the Gate Lamp flashing. If this does not occur, remove
power and check all connections. The most likely place for mistakes are the connections to
the oscillator module. If all connections are correct, but the oscillator still does not operate,
then go to Section Vill, Troubleshooting, for the Option 004 Oven Osdillator.

m. If the 5316A is operating properly, go to Section V, Adjustments, for the Option 004 Oven
Oscillator, paragraph 5-26.

n. This completes the installation of the Option 004 Oven Oscillator.
2-34. Option 003 Channel C Installation

2-35. To install Option 003 proceed as follows:
Remove the AC power cord. ;

b. Remove the top cover by removing the screw located at the rear top of the cover. This screw
also secures the strap handle to the top cover. Slide the cover backwards and remove.

c. Disconnect the secondary of transformer T1 from the motherboard at §7. J7 is located in front
of transformer T1.
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Remove the three screws on the right side frame of the instrument securing the support
bracket (also a heat sink for the power supply regulators) and A6 Digital-to-Analog Converter
to the right-side frame. Remove the cable connecting the A6 Digital-to-Analog Converter to
the A3 Input Switch assembly. Remove the A6 Digital-to-Analog Converter.

Remove the screw located at the front of the A12 HP-IB Interface assembly securing this
assembly to a spacer mounted to the A1 Motherboard.

Remove the screw located at the lower center of the rear panel securing the A1Motherboard
to the rear panel.

Remove the gray trim strip from the top of the front frame and remove the three screws
securing the front panel to the front frame.

Remove the three screws located on the bottom of the front frame securing the front panel to
the front frame. The front two feet must be removed to access these screws.

Disconnect the ribbon cable connecting the A12 HP-IB Interface to the A1 Mother-board
(18).

On the rear panel, remove the nut securing the INT/EXT BNC to the rear panel.

Remove the A1 Motherboard from the cabinet frame by gently pushing at the rear of the A4
Input Amplifier assembly and the heat sink until the motherboard can be freely removed.

Remove the two LEVEL/SENS knobs and GATE TIME knob from the front panel.
Remove the two Va-inch nuts securing the trigger level nuts to the front panel.

Remove the two hex nuts securing the CHANNEL A and CHANNEL B BNC'’s to the front
panel.

Remove the Va-inch hex nut on the left-side (back) of the A2 assembly, and pull the front
panel straight forward, until clear. Note the spacer between the front panel and the A2
assembly. Disconnect the two front panel trigger level slide-on connectors from A3.

Remove the four Pozidriv screws securing the A4 assembly to the A1 Motherboard. Remove
the combination A3/A4 assembly by gently lifting on the rear edge of the A4, until the pins
come free of the A1 Motherboard Connector Alj4.

Position the A9 Channel C assembly, component side up and protruding pins toward the rear
of the instrument, over the A1 Motherboard Connector A1j3. Install by gently pressing the
row of pins into connector A1J3 until the assembly rests on the spacers mounted on A1. Secure
the A9 assembly with four Pozidriv screws (6-32 X .250").

Install the special input BNC (supplied) in the INPUT C position (center) of the 5316A
replacement front panel (supplied) as illustrated in Section lll, Figure 3-9.

Connect the brass SMC connector on A9W1 to the INPUT C BNC and tighten.
Go to A9 Option 003 Channel C Adjustment, paragraph 5-28.

Reassemble the instrument by essentially performing the reverse of steps a. through p.
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SECTION Hi
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating information for the 5316A Universal Counter. Descriptions of all
front panel controls, connectors, and indicators, as well as an operator’s check, operating instructions,
and operator’s maintenance, are provided.

3-3. OPERATING CHARACTERISTICS

3-4. The 5316A is a 100 MHz/100 ns full universal counter, capable of Frequency, Period, Time
Interval, Ratio, and Totalize measurements. To maximize resolution, the 5316A 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 60
ms to 10 s, via the front panel. The internal microcomputer performs the calculations, and
automatically takes into account the selected gate time. The display is given in engineering notation
(i.e., exponents of blank, +3, 6, or 49, except in totalize modes). The input amplifiers are optimized
for both time interval and frequency measurements. In addition, the 5316A may be programmed via
the HP-IB. The rear panel external reference input can accept 1, 5, or 10 MHz as the reference due to a
time base multiplier (injection-lock-multiplier). With the addition of Option 001 TCXO or Option 004
Oven Oscillator, increased temperature stability is gained, and this increased stability allows extended
calibration periods.

3-5. When Option 003 Channel C is installed, the frequency counting range of the counter is
extended to 1 GHz. Signals on Input C are prescaled by 10, then routed to the Channel C input of the
MRC (Multiple Register Counter) integrated circuit on the 5316A motherboard. 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 5316A provides 10 modes of operation and two CHECK functions. The resolution and
accuracy for each mode except A Armed by B is provided in Table 1-1. The modes of operation are
described in the following paragraphs:

FREQ A A BY B (Gated Totalize)
PER A FREQ A ARMED BY B
T.1. A—B FREQ C (Option 003)
T.I. AVG. A—B TOT (Manual Totalize START/STOP)
T.I. DELAY (Holdoff) CHECK
RATIO A/B Display Check
3-8. FREQ A

3-9. Frequency measurements are made by connecting a signal (up to 100 MHz) to INPUT A, and
pressing the FREQ A function (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 the optimum trigger point. The optimum trigger point may be determined by centering the
LEVEL/SENS control within the triggering range, and triggering is indicated by the flashing TRIGGER
light. The actual trigger voltage may be determined by monitoring the TRIGGER LEVEL OUT on the
front panel. The voltage at these points will be within 5% +15mV of the actual trigger voltage over a
*2.0 volt range. The GATE TIME control determines the resolution of the measurement, and may be
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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 105, typical. However a gate timerange of 500 us to 30 ms is available by pressing
T.1. DELAY and TOT STOP/START simultaneously. When the Blue Shift key is OUT, the 5316A willbein
FREQ A. When the Blue Shift key is IN, the 5316A will be in PER A. PER A is discussed in the following
paragraph.

3-10. PERA

3.11. The Period A mode allows signal period measurements to be made over arange of 105sto 10ns
into INPUT A. Select the appropriate input signal conditioning, and Trigger Level/Sensitivity. The gate
time range is 60 ms to 10s, typical, when PER A is pressed. However, ashorter gatetime is also available
for PER A (500 ps to 30 ms) as described in FREQ A, paragraph 3-9.

3122 TLA-B

3.13. T.. 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. Asingle-
shot time interval measurement may be made over a range of 100 ns to 105 s.

314. T. AVG A-B

3-15. The T.I. Average mode provides greater resolution of time interval measurements than single-
shot T.I. mode provides. 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 measurementis
improved by the VN, where N is the number of time intervals averaged. A limited range of negative
T.l. measurements (i.e., B triggers before A) are possible in T.l. AVG mode.

3.16. In the T.I. AVG mode, there must be at least 200 ns dead time. Dead time is the time between
the preceding time interval stop event and the current time interval start event, asshown in Figure 3-1
This means that in T.I. AVG mode, the repetition rate must be less than 5 MHz. Also time interval
averaging of high stability (synthesized) sources is nof recommended because the displayed result may
not be accurate. Proper averaging requires that there be no coherence between the source and the
counter time base oscillator.

START STOP START STOP
1

1
i
i
i
1
1
1

A —SLOPE

B8 + SLOPE
[

DEADTIME >200ns

Figure 3-1. T.I. Average Dead Time
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3-17. T.1. DELAY (HOLD OFF)

3-18. The T.l. 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 to 30 ms
nominal) 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. It should be noted that
both START and STOP Slopes are positive in this illustration.

START sTOP
l4—————————— DESIRED T.I. MEASUREMENT —_—

1
:<-ACTUAL T.1. MEAS ~—w=i

1
{ |
I |

STANDARD T.. A-»8B

START sTop
|
}<———— DESIRED T.I. MEASUREMENT ——————{
1

ACTUAL T.I. MEAS
HOLDOFF

1)

T.l. DELAY

Figure 3-2. T.I. DELAY

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 A results in an increased reso-
lution of the measurement. Frequencies up to 100 MHz are allowed on both channels.

3-21. ABYB
3-22. A BY B (A gated by B) 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

3-3



) Model 5316A
; Operation

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 (on INPUT A) is counted. ABY B isasingle-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 l | GATE ENDS ON THE SLOPE

SLOPE SELECTED 8Y | SELECTED BY SLOPE B
le——— GATE OPENED
i |
SLOPE A 7~ I I ls"OPE 8BS POSITIVE TRANSITIONS COUNTED
WHEN SLOPE A 1S AT #~

1
} { {3 EVENTS COUNTED)

SLOPE A | |SL°PE 8

SLOPE A = I SLOPE B -
NEGATIVE TRANSITIONS COUNTED

! } WHEN SLOPE A 1S AT X

(4 EVENTS COUNTED)
SLOPE A = | |SLOPE Bf
1 |
1 |
rerurured
INPUT A t ||
. 1
|
!

INPUT B

Figure 3-3. Totalize A BY B

3-23. A ARMED BY B

3-24. The 5316A has a measurement function, Frequency A, Averaged, Armed By B, for frequency
averaging. Called “A ARMED BY B”, this function allows the 5316A to average together multiple
frequency measurements. To do this a sampling signal synchronized with and of pulse width less than
the frequency bursts must be applied to the Channel B input. This signal performs two functions: one,
it tells the the 5316A when to count the incoming bursts and when to ignore the dead time between
bursts; and two, it opens the 5316A gate. The measurement interval is set from the front panel and its
length 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 ps 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 5316A to
begin counting the events at Channel A. When the sampling signal disappears, the 5316A stops
counting the events at Channel A. If the gate is still open and another burst occurs, the 5316A 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 5316A 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.

3-25. The length of the measurement interval and signal repetition rate determine how many bursts
will be averaged. Faster burst repetition rates aliow 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
frequency cycles or time base counts). In the case of Figure 3-4, each burst contains 10 “events”, with 10
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CHANNEL B

CHANNEL A i J f J
SIGNAL b
SAMPLING l I ] L I L l I

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

thousand occurring in 1second for 100 thousand “events” per second. Since 100 million events is the
limit, the 5316A 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 5316A (maximum measurement interval of ~10 seconds). A
specific case where the 5316A 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 1-second. So, the 5316A would overflow in 5 seconds, thus the gate time must be lessthan 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.1. 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.l. A—B, T.I. DELAY, and Blue Shift key simultaneously for the SHORT
interval. For a measurement interval range of 60 ms to 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 sanie slope as
determined by the Blue Shift key. The disable slope is determined by the Channel B front panel slope
switch. The measurement interval 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), but can be positive or negative when under remote control.

Resolution increases with the square root of the number of samples averaged, N.

(10-7) X (INPUT FREQ)
(Sampling Signal Width) X (\/N)

Resolution ~ Hz

Measurement Interval
Gate signal repetition rate
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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 X 106 .
resolution = X = lut
10 X 10-6 N 104 or 10 kHz resolution
but with average N = 10000 (1 s measurement interval):
. 100 X 9
resolution = 00 X109 106 = 100 Hz (100 times better)

10 X 10-6 v/ 10000

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

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 (Option 003)

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

CAUTION

Make sure that the amplitude of the signal does not exceed the 1V
rms dynamic range.

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.
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

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 Blue Shift
key again (OUT position) closes the gate, stopping the count. The count is continuously displayed, and
cumulative from gate cycle to gate cycle. The RESET button clears the counter and resets the display to
zero.

3-31. CHECK

3-32. The Check function applies 10 MHz from the internal (or external) reference oscillator to the
Multiple Register Counter (MRC). It is used to verify the basic operation of the counter, GATE light and
GATE TIME control.

3-33. Display Check
3-34. The Display Check is an unlabeled function, which 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.

C}'n :

¢
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Table 3-1. Display Check

Decimal Point Position

D(;‘fi'e::::xs OVFL |ERROR | - Hz s | GATE [ 1 2 3

5 .

1 . . .

’ . . "

3 . . .

4 * *

5 . . . .

P " . .

- " . . "

P . .

S " . .

BLANK . . : . .

3-35. PANEL FEATURES AND CONTROLS

3-36. The following paragraphs describe the features and controls of function selection, signal
conditioning, and display sections of the front panel. Front and rear panel controls are individually
located and described in Figures 3-10 and 3-71.

3-37.  FUNCTION SELECTION CONTROLS :

3-38. The function selection controls section of the front panel contains the POWER (STBY/ ON),
and RESET/LOCAL keys, the “Function” keys group (within the border outline) and Gate Time/Delay
control.

3-39. The POWER key sets the 5316A either to ON or STBY (standby). In the ON position (IN) power is
supplied to the entire instrument. In the STBY position (OUT) the unregulated voltages are
disconnected from the power supply voltage regulators. The RESET/LOCAL key clears and updates
the display for continuous measurement modes, and resets the counter in Totalize modes. Also see
Remote Programming via the HP-IB paragraph 3-73.

3-40. Each of the keys within the outlined function group can select one of two functions, as follows:
With the Blue Shift key in the “OUT” position, the keys select the function labeled above (e.g., FREQ
A, T.I. A—B, etc.). With the Blue Shift key in the IN position, the keys select the function labeled in blue
below (e.g., PER A, T.I. AVG A—B, etc.).

3-41. The GATE TIME/DELAY control determines the amount of gate time per measurement,
continuously adjustable over a range of 60 ms to 10 s. The selected gate time may be displayed by
pressing the GATE TIME function key, and the Blue Shift keys. 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.Il. 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”.
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3-42. SIGNAL CONDITIONING CONTROLS

3-43. A full complement of signal conditioning controls are provided for each channel (A and 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 input in the SEP position. The COM A position disconnects the Channel B Input BNC,
and connects both Channel A and Channel B input amplifiers to the Channel A input.

3-44. A low pass filter for Channel A input is provided. With the FILTER NORM key in the 100 kHz
(IN) position, frequencies above 100 kHz are effectively attenuated. With the FILTER NORM keyinthe
Normal (OUT) position there is no effect.

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 in the “OUT” position, the LEVEL/SENS control adjusts the trigger
level, (over a range of +2.5 volts dc in ATTN X1, or 50 voits dc in ATTN X20). With the TRIGGER
LEVEL/SENSITIVITY key in the “IN” position, 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). The trigger levels may be monitored at the
front panel TRIGGER LEVEL jacks. The voltage at this pointis +5% +15mV of the actual voltage over the
range of +2.0V.

+2.5V

TRIGGER Trigger Level adjustable
over + 2.5 volts with
+ 2.5V LEVEL sensitivity constant

| t MAX
SENSITIVITY MAX- at MA
~ 10 mV -2.5V

MIN > 500 mV
MAX Sensitivity adjustable from
~1omv_ 3 FF— uindatedy ekl Wi S C-""ov | = 10mV to> 500 mV
Yy 1 A - with Trigger Level constant
at 0 volts

Figure 3-5. Trigger Level/Sensitivity Control

3-47. DISPLAY

3-48. The 5316A counter display consists of nine LEDs, providing eight digits of resolution and a
one-digit exponent. All measurements (except Totalize modes) are displayed in engineering
notation [i.e., exponents of blank (none), 3, 6, or 9 (+is not displayed)| with automatic decimal
point location. Annunciators for indicating the measurement units Hz, for Hertz, and s, for seconds
are provided. The OVFL annunciator indicates that the leftmost significant digits have overflowed

¢



Model 5316A

Operation
DATA
FROM A1
{
P/O AG S——
D/A CONVERTER i i LEVEL TRIGGER
1 N LEVEL
ﬁy)c Wy < TP-A
FROM
FRONT
PANEL
LEV SENS
—0
SENSITIVITY
HI FREQ AMP CONTROL
LO FREQ AMP LEVEL
NORM SHIFT
1
! COMPARATOR TRIG
FILTER/NORM ! o% LIGHT
]
{
— '_0’4\0—4 OFFSET
]
AC o :
CHANNEL r__O/‘o ATTEN
A o o A
be x20 DATA )
FROM A1 ;
—— {
PIO AG - }
D/A CONVERTER - '
5 | LEVEL TRIGGER
! A C LEVEL
-8
FROM
FRONT
PANEL
LEV SENS
—0
HIGH FREQ AMP
I’_‘D‘—| ARM
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Figure 3-6. Input Amplifier Block Diagram
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the display. 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 (see paragraph
3-59). The ADRSD and REMOTE lamps annunciators indicate the instrument’s status during remote

control (see Paragraph 3-86).

3-49.

3-50. A procedure for verifying the basic operation of the 5316A is provided in Figure 3-12. This check
utilizes the instrument’s self-calibration cycle and visual verification of front panel controls by front

OPERATOR’S CHECKS

panel indicators. No additional equipment is required.

3-51.

NOTE

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

OPERATING INSTRUCTIONS

WARNING

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

WARNING

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.

3-52. POWER-UP SELF-CHECK

3-53. When the 5316A 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:

3-10

EXPONENT

REMOTE

NOTE: Error LED may or may not light during
Power-Up Self-Check
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3-54. During this cycle, the microcomputer performs a check sum of the internal program in ROM
and a bit pattern is written into RAM. Then it performs a partial check of the MRC and 1/0 ports, and
performs a U1-U10 (3870-6801) link test between the microcomputers. Any failure during the cycle will
produce a numbered error (for a U1 microcomputer, MRC or 1/0 failure), or a flashing of the HP-I1B
status LEDs (for a U1-U10 microcomputer link test failure). If a numbered error occurs, the ERROR LED
will remain lit. Refer to Error Messages, paragraph 3-59. If the 5316A is placed into STANDBY and then
immediately placed in ON again, the display will illuminate random segments during the power-up
cycle. This is normal.

3-55. MEASUREMENT PROCEDURES

3-56. Figures 3-13 through 3-21 show general operating procedures with the HP Model 5316A
Universal Counter in typical measurement setups. Description numbers match the locator illus-
trations. The following paragraphs provide recommended operating guidelines, to assist in making the
most accurate measurement possible.

3-57. 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 combination
of dc coupling, Trigger Level, and fixed attenuator. AC coupling these types of signals 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 false counts (see Figure 3-7). 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 3-8) The actual dc trigger level may be
monitored at the front panel test point. When programming via the HP-IB, it may be set
directly.

0 e ——————— I YSTERESIS BAND
~ = NN LW WIWWAWWWWAYWWAAWAIVALT TAMAMAAAVYWAMAAMAY mmmm——-’

Figure 3-7. AC Coupled Measurements

3. When input loading is a problem (i.e., 1 M load or cable capacitance) or when a more con-
venient method of probing is desirable, use a 10:1 scope probe. A probe is recommended for
all logic applications.

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

3-1n
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3-12

Figure 3-8. DC Coupled Measurements

5.  Be very careful with input levels at higher frequencies (greater than 5 MHz). The counter front
end is protected to 6 volts rms at these frequencies.

| WARNING '

WHEN MEASURING POWER LINE FREQUENCIES, BE EXTREMELY CARE-
FUL AND ALWAYS USE A STEP-DOWN ISOLATION TRANSFORMER
(WITH =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.

3-58. Time Interval Measurements
1. To insure waveform fidelity during T.I. measurements, always use dc coupling.

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

3. Tl Average measurements of high stability (synthesized) sources are not recommended
The displayed result may not be accurate. Proper averaging requires that there be no
coherence between the source and the counter time base oscillator. (See Application Note
162-1, Time Interval Averaging.)

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

3-59. TROUBLESHOOTING/ERROR MESSAGES

3-60. Two different type error messages exist in the 5316A. First is the numbered errors. Failures in the
power-up self-check will result in the momentary display of one of these messages. The ERROR LED
will remain on until the error is cleared and the instrument reset. The three error messages are:

ERROR MESSAGE

E1 .. Possible failure in microcomputer A1U1 (3870)

E2 ..l Possible failure in 170 ports

E3 ..., Possible failure in A1U2 (MRC); rear panel oscillator switch in the

EXT position with no external signal; or a failure in the A7 oscil-
lator assembly.

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 VIII, Troubleshooting, paragraph 8-45, step h. Power-up self-check is
initiated when the POWER switch is placed from STBY to ON.
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3-61. The two HP-IB status annunciators indicate a failure in the following ways:

Flashing in-phase ........... Possible failure in the HP-1B microcomputer ATU10 (6801).
Flashing out-of-phase ....... Possible A1U1-U10 (3870-6801) link failure or defective HP-I1B
microcomputer ATU10 (6801).

If one of these failures occur when the POWER switch is placed in ON from STBY, refer to Section VIil,
Troubleshooting, paragraph 8-45, step m.

3-62. OPTIONS

3-63. The operating characteristics of the 5316A are affected by the addition of any of the options
described in the following paragraphs.

3-64. Time Base Options

3-65. Option 001 provides a Temperature Compensated Crystal Oscillator (TCXO) which results in
higher accuracy. The TCXO is a 10 MHz oscillator, capable of making minor frequency corrections to
compensate for offsets due to temperature variations. Option 004 Oven Oscillator provides increased
temperature stability and accuracy over Option 001. See Table 1-1 for complete specifications of
Options 001 and 004.

3-66. Channel C Option 003
3-67. Option 003 extends the frequency counting range of the 5316A from 100 MHz (in Channel A) to

1 GHz (in Channel C). The input sensitivity and gate time are adjustable via front panel controls. See
Table 1-1 for complete specifications of Option 003.

3-68. OPERATOR’S MAINTENANCE

3-69. The only maintenance the operator should normally perform is the replacement of the primary
power fuse. This fuse is located within the Line Module Assembly. For instructions on how to change
the fuse, refer to paragraph 2-8, Line Voltage Selection.

CAUTION

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

3-70. When Option 003 Channel C is installed, the operator may be requifed 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 3-9 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.

3-13
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SPECIAL
BNC
05305-60205

HEX NUT
80DY 0590-0038

05305-20104

LOCKWASHER
PANEL 2190-0124
FUSE
2110-0301 \\ ‘s \“
WWVEN :; ﬂ

MINI CONNECTOR
PANEL 05305-60206

TEFLON {NSULATOR
05305-20105

3-71.

3-72. The HP Model 5316A requires a power source of 100-, 120-, 220-, or 240-volt ac, +5%, -10%, 48 to
66 Hz single phase. The selection of line voltage and input power fuse is described in Section II,

Figure 3-9. Details of Input Connector J1 and Fuse Mounting

POWER/WARM UP

paragraph 2-8, Line Voltage Selection.

3-14

WARNING

POWER IS ALWAYS PRESENT AT THE LINE SWITCH AND TRANS-
FORMER, AND UNREGULATED DC IS PRESENT WHENEVER THE
LINE CORD IS ATTACHED. UNPLUGGING THE POWER CORD IS
NECESSARY TO REMOVE ALL POWER FROM THE INSTRUMENT.

)



Model 5316A
Operation

flpd 5316A uNIvERSAL COUNTER CHANNELA ) ( CHANNELE )
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STBY/ON. Supplies power to entire machine in the ON position. Removes power from the
voltage regulators when in the STBY (Standby) position.

in Totalize modes. Also returns operation to Local control.
FREQ A. Selects Frequency modes of operation (with Blue Shift key out), for signals on Input A.

o RESET. Clears and updates display in continuous measurement modes, resets counter to zero
PER A. Selects Period mode of operation (with Blue Shift key in), for signal on Input A.

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

T.I. AVG A—B. Selects Time Interval Average mode of operation (with Blue Shift key in),
measuring time difference from Start signal on INPUT A to Stop signal on INPUT B (when
in SEP).

o T.I. DELAY. Selects Time Interval mode of operation (with Blue 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 determined
by GATE TIME DELAY control.

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

o RATIO A/B. Selects Ratio mode of operation (with Blue 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 Blue Shift key in), in which the
signal frequency of INPUT A is totalized for a gate duration determined by the signal on

_ on INPUT B.
o FREQ C. Enables the Frequency C INPUT (Option 003) module (with the Blue Shift key out}.

GATE TIME. Continuously measures and displays the gate time determmed by the GATE TIME
control (with Blue Shift key in).

NOTE

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

Figure 3-10. Front Panel Features

3-15
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5316A UNIVERSAL COUNTER GHANNEL A ) { CHANNEL B
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POWER A A—-B BY B TIME START

0O O 0 O B

100k Hz COM A

-

°h

/

o

0 TOT, STOP/START. Selects Totalize mode of operation, manually controlled by the Blue
Shift key. With the Blue Shift key in, totalizing of signal frequency on INPUT A starts.
With the Blue Shift key out, Totalize accumulation stops and holds. RESET must be pressed

to zero the display.

0 Blue 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 Blue Shift key out, functions
labeled above the keys are enabled, with the Blue Shift key in, functions labeled below the
keys are enabled.

0 GATE TIME/DELAY. For FREQUENCY, PERIOD, RATIO AND T.I. AVERAGE modes, provides
continuously variable measurement time from, nominally, 60 ms to 10 s (minimum =1
period of the input signal). For T.. mode, varies the time between measurements.
For T.. 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. When in COM A, only
Channel A determines coupling.

m,a INPUT A, B. Input BNC’s for channels A and B.

Q,@ 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).

o 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.

@ -@ SLOPE. Selects triggering on either positive _#~ or negative "\_ slope of the corresponding
input channel.

3-16

Figure 3-10. Front Panel Features (Continued)



Model 5316A
Operation

??*‘K“W&“\?? POPPPRP

EXPONENT = SENSITIVITY
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@ LEVEL/SENS. When in TRIGGER LEVEL, controls the voltage at which CHANNEL A input

will trigger, variable over +2.5 volts 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 corresponding
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/SENSTIVITY. 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 channel is 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. (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 (@), £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 of more of the most significant
digits are not displayed.

ERROR. Lights and remains lit when an error is detected during power-up.
ADRSD. Lights when the 5316A is addressed to Talk or Listen. See Paragraph 3-87.
REMOTE. Lights when the 5316A is under remote control. See Paragraph 3-87.

TRIGGER LEVEL OUT CHANNEL A. This allows the monitoring of the Channel A trigger level.
The dc voltage is equal to the Channel A trigger level.

TRIGGER LEVEL OUT CHANNEL B. This allows the monitoring of the Channel B trigger level.
The dc voltage is equal to the Channel B trigger level.

00000 60 06060 0 ©

Figure 3-10. Front Panel Features (Continued)
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AC power input module permits operation from 100, 120, 220, or 240 volts ac. The number

visible in the window indicates nominal fine voltage to which instrument must be connected (see
Figure 2-1). Protective grounding conductor connects to the instrument through this module.

WARNING

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

REFERENCE INPUT/OUTPUT JACK (J8). When o ,in the EXT position this allows the 5316A
to be operated with an external frequency reference. The 5316A does not actually use the
external input signal for a time base but locks-onto the signal with an injection-lock-multiplier.

The external signal must be 1,5, 0r 10 MHz at 500 mV rms across 500 ohms. When o in the
INT position, the internal 10 MHz standard operates the counter, and the jack is the internal 10
MHz standard output signal at 50 mV p-p.

HP-1B INTERFACE CONNECTOR (24 pin). Used to convey data and programming
information. IEEE-1978 compatible. See paragraph 3-73.

HP-1B ADDRESS SWITCHES. Selects the LISTEN/TALK address and ADDRESSABLE/TALK ONLY
mode for remote control. See paragraph 3-83.

PRESET GATE TIME. Essentially the same as the front panel GATE TIME control without the
HOLD position. Selectable only during remote programming. See paragraph 3-92c.

OSCILLATOR AD}. This allows the adjustment of the internal reference oscillator.

3-18

Figure 3-11. 5316A Rear Panel Features
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Before switching on the instrument, ensure that the power transformer primary is matched to
the available line voltage, the correct fuse is installed and the safety precautions are taken. Refer
to Power Requirements, Line Voltage Selection, Power Cables, and associated warnings and
cautions in Section 1l of this manual.

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

Adjust GATE TIME control @ to minimum.

Set POWER switch o to 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 888. Verify both trigger lights are lit.

NOTE

When the instrument is first turned on, the microcomputer performs a
self-check. If, during the self-check, an error is detected, a numbered
error message will be displayed and will light the ERROR LED, or the HP-
IB status LEDs will flash. Verify the error, by repeating the power-up self-
check and referring to paragraph 3-59, Error Messages.

Verify the Display Check routine by placing all function select switches in the OUT position.
This may be accomplished by pressing any gray colored function switch partially in, thus
releasing a 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 annunicators in the Display assembly.

Figure 3-12. Operator’s Check —
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For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

Set POWER switch {J) to the ON position.
Set SEP/COM A switch @ to SEP position.
Connect the input signal to INPUT A jack 0 .

Press FREQ A/PER A switch o, and set the Blue Shift key o in the out position for FREQ

A, or the in position for Period A.
Set AC/DC m , ATIN @ and Slope @ switches to appropriate positions.
Set GATE TIME control () to MIN.

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.

Adjust the LEVEL/SENS control @ in a clockwise direction until a stable reading is obtained.
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 0

3-20

Figure 3-13. Frequency A/Period A Measurements
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NOTE

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

1. Set POWER switch o to 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 m, 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 insure the Blue Shift key 0 is in the out position, to select
Time Interval function.

5. Set AC/DC 0 @ , 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 m 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 (<10 mV for frequencies <19 MHz) and allows variable selection
of trigger levels.

7. Adjust the LEVEL/SENS controls m @ 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 60 ms to
10s. The selected gate time may be displayed by pressing the GATE TIME switch oand the Blue
shift key ).

@ NOTE
h 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 7-1.

Set POWER switch @) to the ON position.

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 that source to INPUT
A jack Q and set the SEP/COM A switch @ to COM A position.

Press T.l. DELAY switch 0, and insure the Blue Shift key e is in the out position, to
select Time Interval function.

Set AC/DC m @ , ATTN Q @, 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/SENS controls are effective.

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

Adjust the LEVEL/SENS controls
over which the trigger light flashes).

Adjust the GATE TIME/DELAY control @ , for the desired holdoff, (variable nominally from
500 us to 30 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 A~-B@), T.I. DELAY @) and Blue Shift key ).

@ for optimum triggering (i.e., the middle of the range

3-22
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NOTE

For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 71-1.

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 PER A mode should be
used.

2. 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 that source INPUT
A jack (@ and set the SEP/COM A switch ) to COM A position.

3. Press T.I. A—B switch o, and the Blue Shift key o, to select time interval average
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 the Channel A
AC/DC switch is effective. However,all ATTENUATOR, SLOPE, and
LEVEL/SENS controls are effective.

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

6. Adjust the LEVEL/SENS controls 0 @ 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 pressing the GATE TIME switch a and the Blue Shift keyo

NOTE
The T.1. Average A—B mode of operation will measure time intervals from
105 seconds to @ ns, with up to 10 ps resolution. A display of up to “~” 1or 2
ns, indicating a negative time interval (i.e., Channel B event occurred before
Channel A event) is possible.

Figure 3-16. Time Interval Average A—B
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3. Connect the input signals to INPUT A Q

R TIY

NOTE

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

Set POWER switch @) to the ON position.

2. Set SEP/COM A switch @) to SEP position.

and INPUT B m Connect the higher frequency
signal to INPUT A. Connect the lower frequency signal to INPUT B. The ratio displayed will be
greater than 1.

4. Press RATIO A/BG , and insure the Blue Shift key 0 is in the out position.

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

6. Set TRIGGER LEVEL/SENSITIVITY switches @) @) to SENSITIVITY position and LEVEL/SENS

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

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 LEVEL/SENS
controls may be fully cw.

Adjust the GATE TIME control @ for desired resolution. The selected gate time, variable
nominally from 60 ms to 10 s, may be displayed by pressing the GATE TIME switch o and the
Blue Shift key

3-24
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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 pasition.

3. 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 G .

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. A reset is required to make a new measurement.

4. Press A BY B switch ° and the Blue Shift key 0 to select the Totalize A BY B function.

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

6. Set TRIGGER LEVEL/SENSITIVITY switches @) @) to SENSITIVITY position and LEVEL/SENS
fully ccw. This sets the trigger level at 8 volts {nominally) and sensitivity to minimum
(500 mV).

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

’ 8. This function operates in a single-shot mode. The RESET key must be pressed to initiate a
' new measurement.

Figure 3-18. A BY B Measurements
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Set POWER switch J) to the ON position.
Set SEP/COM A switch @ to SEP position.

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.

Press T.I. DELAY, CHECK switch o and RATIO A/B, A BY B switch Otogether for a
gate time of 500 us-30 ms or FREQ A, PER A switch 0 and TOT STOP, TOT START switch o
for a gate time of 60 ms-10 s,

set AC/DC @) @ . ATIN @ @ to the desired positions.

Set the Blue Shift key o for 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).

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

Set the TRIGGER/SENSITIVITY switches @) @) to SENSITIVITY position and LEVEL/SENS
controls fully ccw. This sets the trigger level at 0 volts (nominally} and sen-
sitivity to minimum (500 mV).

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

3-26
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For specifications concerning bandwidth, accuracy, and amplitude on
input signals, refer to Table 1-1.

1. Set POWER switch @) to the ON position.
2. Set SEP/COM A switch () to SEP position.
3. Connect the signal to be totalized to INPUT A jack Q .
NOTE
This mode will totalize inputs on Channel A for the period of time
manually selected using front panel switches,
4. Press TOT switch o The Blue Shift key o must be in the out position.
5. Set AC/DC 0 , ATIN 0 and Slope @ switches to desired positions.

6. Set TRIGGER LEVEL/SENSITIVITY switch @) to SENSITIVITY 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/SENS control @ in a clockwise direction slightly beyond the point the
Channel A trigger light @ flashes.

8. Press RESET e to clear display.

9. Press Blue Shift key °IN to START totalize measurement, and press again (OUT position) to
STOP totalize. Repeat this procedure to accumulate counts, press RESET‘o to clear display
and enable a new measurement.

Figure 3-20. Totalize Measurements
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CAUTION

Make sure that the amplitude of the signal does not exceed the 1V rms
dynamic range.
NOTE

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

1. Set POWER switch () to the ON position, and press FREQ C/GATE TIME (@).
Set GATE TIME control ) to MIN.
Connect the input signal to INPUT C jack @ .

> WN

Set SENS C control @ to MIN. Slowly rotate the control in a cw direction until the GATE
light @ just turns on.

5. Adjust the GATE TIME control @ for the desired resolution. The actual gate time may be dis-
played by pressing the GATE TIME function switch and the Blue SHIFT 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 G key.

NOTE
The only controls active in FREQ C function mode are GATE TIME @ ,
RESET 0 , and SENS C @ . However, pressing either Channel
A @ orB @ scope switches will reset the counter.

6. The input connector for INPUT C @ is a special fused BNC. The in-line fuse within the

connector is accessible from the front panel. Refer to the Operator’s Maintenance, paragraph
3-70, for replacement of fuse.

3-28
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3-73. REMOTE PROGRAMMING VIA THE HP-IB
3-74. Introduction

3-75. The 5316A Universal Counter is compatible with the Hewlett-Packard Interface Bus (HP-IB).
Remote programming is installed as standard equipment and allows the counter to respond to remote
control instructions and to output measurement data via the HP-IB. At the simplest level, with no
system controller, the 5316A can output data, in the talk only mode, to other devices such as a printer
or a digital-to-analog converter. In more sophisticated systems, a computing or other type of
controller can remotely program the 5316A to perform a specific type of measurement, trigger the
measurement, and output the results.

NOTE

HP-1B is Hewlett-Packard’s implementation of IEEE Std. 488-1978,
“Standard Digital Interface for Programmable Instrumentation”.

3-76. The operator must be familiar with the selected controller (e.g., the 9825A, 9830A, or 9835/45A
calculators), the HP-I1B, and the manual operation and functional capabilities of the 5316A. The
following HP manuals should provide useful background information:

HP-IB User Guide, 9830A (P/N 59300-90002)

Hewlett-Packard 9825A Calculator General 1/O Programming (P/N 09825-90024)
Hewlett-Packard 9825A Calculator Extended /O Programming (P/N 09825-90025)
Hewlett-Packard 9835A Operating and Programming Guide (P/N 09835-90000)
Hewlett-Packard 9835A 1/0 ROM Programming Manual (P/N 09835-30060)

Hewlett-Packard 9845A Operating and Programming Guide (P/N 09845-90060)

Condensed Description of the Hewlett-Packard Interface Bus (P/N 59401-90030)

HP-IB Programming Hints For Selected Instruments (P/N 59300-90005) o
9825A/5316A Introductory Operating Guide (P/N 5952-7586) ¢
Hewlett-Packard 9825A Calculator Operating and Programming Manual P/N (09825-90000)
Hewlett-Packard 9825A String Variable Programming (P/N 09825-90020)

3-77. BUS COMPATIBILITY
3-78. Interface Function

3-79. The capability of a device connected to the bus is specified by its interface functions.
These functions provide the means for a device to receive, process, and send messages over
the bus. Table 3-2 lists the 5316A interface functions using the terminology of the IEEE 488-1978
standard. These functions are also listed below the rear panel HP-IB connector, as follows:

SH1, AH1, T1, L2, SR1, RL1, PPG, DC1, DT1, CO

The number following the interface function code indicates the particular capability of that function.

Table 3-2. HP-IB Interface Functions

INTERFACE FUNCTION
SUBSET IDENTIFIER INTERFACE FUNCTION DESCRIPTION

SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.
T Talker (basic talker, serial poll, and talk only mode capabilities)
L2 Listener {basic listener without listen only)
SR1 Service request capability.
RL1 Complete remote/local capability.
PP@ No parallel poll capabitity.
DC1 Complete device clear capability.
DT Device trigger capability.
ca No controller capability.

3-29
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3-80. The 5316A operates (as listed in Table 3-2) as both a talker and listener. The 5316A output format
is the same regardless of the mode (talk only/addressable).

a.

3-81.

TALK: The 5316A can be addressed to Talk by a controller or by the TALK ONLY switch for use
in system without a controlier. When addressed as a Talker, the 5316A will send data out to
other devices on the bus. This data is the result of a measurement in progress when addressed,
or the next measurement, depending on the function selected. The Talk Only switch and the
HP-IB address switches are located on the rear panel. (See Figure 3-11).

NOTE

To remove the 5316A from the TALK ONLY mode, set the
ADDRESSABLE/TALK ONLY switch to ADDRESSABLE and press
RESET (front panel). When RESET is pressed the 5316A will exit the
TALK ONLY mode.

LISTEN: When addressed as a Listener, the instrument can accept any number of commands
from the controller via the bus. These commands are used to program the instrument
operation.

SERVICE REQUEST (SRQ): SRQ can be sent active on the bus at the end of the measurement.
The 5316A has the capability to request service asynchronously from the controller in charge
of the bus. See “SR” described in Binary Command section, paragraph 3-91.

REMOTE/LOCAL: Normally the 5316A is under front panel (local) control. in order to
program the 5316A, it must be placed into Remote. Once in Remote, the programmable
functions cannot be affected by front panel control, except the RESET/LOCAL key, which may
be used manually to return the 5316A to local control. The RESET/LOCAL key may be disabled
with Local-Lockout (LLO). In LLO, the bus command GTL (Go To Local) must be sent to disable
LLO.

PARALLEL POLL: The 5316A does not respond to a parallel poll.

DEVICE CLEAR: When a group or selected device clear is received, the instrument resets and
makes a new measurement.

DEVICE TRIGGER: When a device trigger is received, the 5316A will reset and make a new
measurement.

CONTROLLER: The 5316A cannot act as a controller.

BUS MESSAGES

3-82. Through bus messages, devices on the bus can exchange control and measurement infor-
mation. There are 12 basic messages which can be sent over the interface. Table 3-3 lists each bus
message, giving a description of the 5316A response, and examples of the various controllers’ imple-
mentations of the messages.

3-83. Address Selection

3-84. To use the 5316A in an HP-IB system, first set the rear panel address switches to the desired
address. The leftmost switch sets the counter to the ADDRESSABLE mode or the TALK ONLY mode.
The ADDRESSABLE mode is used whenever a calculator or other controller is used within the system.
TALK ONLY mode is used when the counter is operating under its own control (no controller on bus)
and sends its measured result to another device on the bus, such as a printer set to LISTEN ALWAYS,



Table 3-3. Bus Messages

Model 5316A
Operation

HP-1B
MESSAGE

DATA

TRIGGER

CLEAR

REMOTE

LOCAL

LOCAL
LOCKOUT

GOTO
LOCAL
AND
CLEAR
LOCAL
LOCKOUT

SERVICE
REQUEST

STATUS
BYTE

STATUS
BIT

PASS
CONTROL

ABORT

DESCRIPTION/RESPONSE

A WAY TO SEND COMMANDS TO 5316A
AND RECEIVE MEASUREMENT DATA.

STARTS NEW MEASUREMENT. IF THE 5316A IS
IN LOCAL, IT WILL REMAIN IN LOCAL
AND NO TRIGGER OCCURS.

STARTS NEW MEASUREMENT.IF THE 5316A IS IN

LOCAL, THE 5316A WILL GO INTO REMOTE.

STARTS NEW MEASUREMENT
(ACTS AS RESET).

FRONT PANEL FUNCTION AND SLOPE SWITCHES

ARE DISABLED; COUNTER DEFAULTS TO
FREQUENCY A, ALL SLOPES TO POSITIVE
UNLESS PREVIOUSLY PROGRAMMED.

RETURNS TO LOCAL (FRONT PANEL)
OPERATION.,

DISABLES FRONT PANEL RESET; ONLY CON-
TROLLER CAN RETURN 5316A TO LOCAL.

NOTE: IF IN REMOTE, FRONT PANEL FUNCTION

AND SLOPE SWITCHES ARE ALSO DISABLED.

5316A RETURNS TO LOCAL (FRONT PANEL)
CONTROL; LOCAL LOCKOUT CLEARED.

5316A WILL REQUEST SERVICE AT END OF
MEASUREMENT IF SRQ AND WAIT STATE

PRESENTS STATUS INFORMATION. BIT 7 IS
SET IF SERVICE 1S REQUESTED.

NOT APPLICABLE.

NOT APPLICABLE.

TERMINATES THE BUS COMMUNICATIONS;
TELLS ALL DEVICES TO UNLISTEN;
5316A ADRSD LIGHT WILL GO OFF.

SAMPLE 9825A
(address = 20)

wrt 720, “FN1”
red 720, A

trg 7

trg 720

cle7

clr 720

rem 7
rem 720

Icl 7
Icl 720

llo7

Ict 7

rds (720)
DEVICE STATUS

rds (7)
BUS STATUS

cli7z

SAMPLE 9835A/45A
" (address = 20)

OUTPUT 7, 20; “FN1”

ENTER 7, 20; A

TRIGGER 7
TRIGGER 7, 20

CLEAR 7
CLEAR 7, 20

REMOTE 7
REMOTE 7, 20

LOCAL7
LOCAL7,20

LOCAL LOCKOUT 7

LOCAL7

STATUS 7, 20

STATUS 7

ABORTIO 7

3-3
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3-85. The five rightmost switches, As through A1, set the TALK and LISTEN addresses of the C?\i
5316A when it is used in the ADDRESSABLE mode. Table 3-4 shows all possible address settings :
and the corresponding ASCII codes for talk and listen. The 5316A is factory set to address 20 as

shown in Figure 3-22.

* LL NOT USED

ADDRESSABLE

Figure 3-22. 5316A Address Switches (20)

3-86. Front Panel HP-IB Status LEDs C
()

3-87. The two HP-IB Status LEDs on the front panel are to indicate if the counter is in REMOTE
and/or ADDRESSED. The REMOTE light is on when the 5316A is in the remote mode. The ADRSD
light is on when the 5316A is addressed to talk or listen. When the 5316A goes to local mode, the
front panel REMOTE indicator goes off. The ADRSD indicator stays illuminated if the 5316A is still
addressed. When in the TALK ONLY mode the ADRSD LED is always illuminated.

NOTE

The TALK ONLY mode may be entered by the rear panel switch,
but can be exited only by setting the switch to ADDRESSABLE
and pressing the front panel RESET key.

3-88. Device Command D

3-89. A device command is a string or sequence of two or more ASCil-coded bytes (upper or
lower case), ending with a delimiter. (A delimiter is either a comma, semicolon, space, carriage
return, or linefeed.) This command causes the counter to perform a specific function. For the
5316A these commands can be classified as either Terse, Binary, or Numeric commands.

3-90. TERSE COMMANDS: A sequence of two ASCli-coded alphabetic characters NOT
followed by a numeric or binary number.

RE Reset Causes display to blank and a new measurement to be made. All
functions and parameters remain the same. RESET (RE) also occurs ‘
after the 5316A is placed into Remote. The “RE” command is ,1
equivalent to the bus Device Clear and Trigger-commands. The
RESET (RE) command may be used to initiate a new measurement.
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Table 3-4. Address Selection

TALK
ONLY
ADDRESS

Ag A

* LL NOT USED

ADDRESSABLE

Address “20” Shown

NOTE

Select the listen address from the table below and set the
address switches to the corresponding positions.

éf'i';fgr':: ADDRESS SWITCHES 5-BIT
DECIMAL CODE
LISTEN As As A3z Az A
SP 0o 0 0 0 0 00
! o 0 0o 0 1 01
2 0o 0o 0 1 0 02
# o 0 o0 1 1 03
$ 0o 0 1 o0 0 04
% o 0 1 0 1 05
& o o0 1 1 0 06
' 6 o0 1 1 1 07
( o 1 0 0 o 08
) 6 1 0 o 1 09
. o 1 0 1 0 10
+ o 1 0 1 1 1
) 0 1 1 0 0 12
Z o 1 1 0 1 13
) 6 1 1 1 o0 14
) o 1 1 1 1 15
0 1 0 0 0 o0 16
1 1 0 o0 o0 1 17
2 i 0 0 1 0 18
3 1 0 0o 1 1 19
4 1 0 1 0 o0 20
5 i 0 1 0 1 21
6 1 0 1 1 0 2
7 10 1 1 1 23
8 11 0 o0 0 2%
9 1 1 0 o0 1 25
; 1 1 0o 1 o0 %
; 101 0 1 1 7
< 1 1 1 0 o 2
- 11 1 o 1 29
> 11 1 1 o 30

Address “21” is address for 98034A and cannot be used.
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IN

Initialize Causes the 5316A to go to the default state: Function goes to
FREQUENCY A, A and B slopes go to +, and all of the Binary
commands go to the @ state. For example, Initialize (IN) sets the
following codes:

FN1ASEBSETROWAGSREGAD

The 5316A will blank the display and make a new measurement
in FREQ A. (NOTE: Even if the 5316A was in FREQ A already, “IN”
will still set the Binary commands to @ and make a new measure-
ment. Initialize is commonly sent as the leading code in a command
string. This will clear all functions (to default states) and then only
the codes following in the command string change the operating
mode from the default states..

1

3-91. BINARY COMMANDS: A sequence of two ASCH-coded alphabetic characters followed by
either a ‘@ or a “1”. Biue indicates the default state,

ASD
AS1
BS@
BS1
TR®
TR1

WAS
WAT1

SR@
SR1

Channel A triggers on POSITIVE slope of signal.

Channel A triggers on NEGATIVE slope of signal.
Channel B triggers on POSITIVE slope of signal.

Channel B triggers on NEGATIVE slope of signal.

The A and B trigger levels are set by front panel controls.

The A and B trigger levels are set by the internal D-to-A Converters. If no numeric
values are specified after a TR1 the DACs go to nominal zero volts DC. (See
Numeric Commands paragraph 3-92b).

Continuous gating mode; output only if addressed to talk.
Gate once, wait for talk address; output data; then make new measurement.

In the Wait state (WA1), the 5316A will make a measurement and hold the data
until it has been addressed to talk. At that time, it will output the data and then
make a new measurement. None of the functions or parameters are changed.
Note that WAT allows you to make a measurement and then get the data from
that measurement. Simply addressing it to Talk, in WA®, will send you the results
of the next measurement completed. WA® will continue gating and not hold
the measurement.

5316A WILL NOT pull SRQ at end of measurement.
5316A WILL pull SRQ at end of measurement.

The 5316A will request service only to indicate that a measurement is complete
and the data is available. Service Request will occur only if:

1. the “SR1” command has been sent.
2. the WAIT state (WAT) has been enabled.

Reading a device status will return the value 64 (seventh bit active) indicating
that service has been requested. The service request line is cleared when the
5316A is addressed to TALK or when the status is read. Even though SRQ is
cleared during a read device status, the status will remain “64” until the data
is read or a front panel RESET is sent.

Once the data is read (when service has been requested) SRQ will go inactive
and the 5316A will start a new measurement. The service request can only
be cleared by reading the measurement data.

=
>
A
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3-92.  NUMERIC COMMANDS: A sequence of two ASCll-coded alphabetic characters followed by
a sequence of bytes representing a decimal number and a delimiter. Blue indicates the default states.

a.

b.

Measurement Functions:

FN@  ROLLING DISPLAY TEST

FNT  FREQUENCY A

FN2  TIME INTERVAL A—B

FN3 Tl DELAY

FN4  RATIO A/B

FN5  FREQUENCY C

FN6  TOTALIZE STOP

FN7  PERIOD A

FN8  TIME INTERVAL AVERAGE A—B

FN9  CHECK 10.00 MHz

FN18 A GATED BY B (trigger slope controlled by front panel or by commands AS
and BS).

FN11  READ GATE TIME

FN12 TOTALIZE START

FN13 FREQUENCY A, AVERAGED, ARMED BY B
FN13 sets the Channel B START arming slope to positive trigger. The STOP slope
is determined by sending BS@ or BS1. The Channel A slope is determined by AS@
or AS1. See paragraph 3-23 for a detailed description of this function.

FN14 FREQUENCY A, AVERAGED, ARMED BY B
Same as FN13 except the B START arming slope is negative. The B STOP arming
slope and Channel A slopes are still determined by BS@ or BS1 and AS@ or AS1,
respectively. See paragraph 3-23.

FUNCTION 13 AND 14 A ARMED BY B CODE TABLE
TRIGGER ON BEGIN ON END ON CODE
A SLOPE B SLOPE B SLOPE STRING
POS POS POS FN13AS@BSE
NEG POS POS FN13AS1BS@
POS NEG POS FN14AS0BSO
NEG NEG POS FN14AS1BS@
POS POS NEG FN13ASEBS1
NEG POS NEG FN13AS1BS1
POS NEG NEG FN14AS6BS1
NEG NEG NEG FN14AS1BS1
FN16  HP-IB INTERFACE TEST (Used only in the HP-IB verification in Section 1V)

Programming Trigger Levels:

Commands of the form AT [value] and BT [value] set the D-to-A converters to
DC voltages such that the trigger levels of the A (and B) channels are the value
(in volts) specified. Note that TR1 must also be sent at the beginning of the DAC
programming sequence. (TR1 enables the AT/BT command and need be sent
only once.) The trigger level voltage range is +2.50V dc to -2.50V dc, in steps of
0.01V dc. The trigger level voltages may be monitored at the front panel
TRIGGER LEVEL jacks. The measurement error at these points is ¥5% of the
actual voltage *15 mV over the range of +2.0V dc. For example all three of
the following formats set the Channel A trigger level to 0V dc:

AT 0 (Here the space is ignored)
AT0.00
AT +00

Dt $IGNED O
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Operation

Channel B is exactly the same. To set Channel B to -1.53V:
BT-1.53
Unless specified as negative, the polarity is assumed to be positive.
Sending trigger level commands (AT and/or BT) will cause the 5316A to reset.

c. Programming Gate Time:

GA  There are 2 gate time ranges available. The LONG gate time range is 60 ms—
10 s, typical. The SHORT gate time range is 500 us-30 ms, typical. These two
gate time ranges can be controlled by either the front knob or rear panel
adjustment (see Figure 3-11). The rear panel gate time control is essentially the
same as the front panel GATE TIME control WITHOUT the HOLD position.
Commands for the gate time ranges are as follows. Blue indicates the
default states.

GA® Gate time range is LONG, controlled by front knob.

GA1 Gate time range is SHORT, controlled by front knob.

GA2 Gate time range is LONG, controlled by rear panel adjustment.
GA3 Gate time range is SHORT, controlled by rear panel adjustment.

NOTE

Placing the GATE TIME/DELAY control in the HOLD position will
cause the bus to stop all operations whenever an attempt is made to
read data from the 5316A. When a read data statement is sent, the
5316A cannot send out its data until the GATE TIME/DELAY control
is removed from the HOLD position.

3-93. INPUT CODE FORMAT
3-94. The 5316A will accept the program codes in either upper case or lower case. For example (in
9825A HPL language):

wrt 720,“INFN7WA1SR1” OR wrt 720,“infn7walsr1”
Either way will produce the same resuilts. Depending on the controller, this feature can help speed the
writing of programs.

3-95. OUTPUT FORMAT

3.96. After a measurement is complete, the 5316A will output the data to the HP-IB. The outputstring
contains 19 characters, followed by a carriage return and line feed. Table 3-5 shows the output format
of the string.

3-97. The measurement data output speed for the 5316A is approximately:

a.  Seven measurements/second in the LONG gate time mode with the GATE TIME control
fully counterclockwise (shortest LONG gate time), but not in HOLD.

b. Ten measurements/second in the SHORT gate time mode with the GATE TIME control
in the fully counterclockwise position (shortest SHORT gate time), but not HOLD.

3-98. PROGRAMMING EXAMPLES

3-99. The examples listed in this section assume a 5316A address setting of 10100. The 5316A is
addressed to talk and listen by using the code 720, where 20 is the 5316A address and 7 is the interface
select code of the 98034A. The ASCII characters for these same switch settings are “T” fora talk address
and “4” for a listen address; these characters would be used if the controller were an HP 9830A
calculator (or 9825A when using the ‘cmd’ statement).
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Table 3-5. Output String Format

2 3 through 15 16 17 18 19 20 21
+ X spaces, 1 digit, dp, 11-X digits E + D D CR LF

LxQO—-m=

Position 1 (ALPHA CHARACTER):

F for frequency measurement (FN1, 5, 9, 13, and 14)

T for time measurement (FN2, 3, 7, 8 and 11)

O for overflow

X for error (indicates the same error as front panel ERROR LED). See Section VHI,
Troubleshooting.

e. SP (space) for all other modes and functions (FN10, 11, 12)

anowe

Positions 3 through 15:
In these positions, X spaces followed by a single digit, a decimal point, and 11-X digits
(depending on the resolution). The decimal point may appear at any position between 4and 15.

Position 16 through 21:
The “E” to signify EXPONENT followed by the exponent polarity (+ or -), two exponent
digits, and carriage return and linefeed. :

-

3-100. The following programs demonstrate the programming of the 5316A. Examples 1and 2are for
the 9825A. Examples 3 and 4 are the same as 1and 2 respectively, but are written for the 9835A/9845A.

EXAMPLE 1 SIMPLE FREQUENCY MEASUREMENT 9825A

0: wrt 720,“FN1” SET THE 5316A TO FREQUENCY A MODE
1 red 720,A READ DATA INTO A

2: dsp A;wait 500 DISPLAY CONTENTS OF A, WAIT 500 ms
3 gto 1 GO TO LINE 1

4: stp STOP

EXAMPLE 2 PERIOD MEASUREMENT USING REMOTE TRIGGER LEVELS 9825A

0: dim A$[19] DIMENSION A$ TO 19 CHARACTER LONG

1: wrt 720,“fn7waltriat-.25" SET THE 5316A TO: PERIOD, WAIT TO OUTPUT,
TRIGGER LEVEL SET BY D/A CONVERTER,
CHANNEL A TRIGGER LEVEL SET TO -.25V dc

2: red 720,A$ READ DATA INTO A$

3: dsp A$; wait 1000 DISPLAY A$;WAIT 1 SECOND

4: gto 2 GOTO LINE 2

5: end END PROGRAM

EXAMPLE 3 SIMPLE FREQUENCY MEASUREMENT 9835A/9845A

10 OUTPUT 7,20;“FN1” SET THE 5316A TO: FREQUENCY A MODE
20 ENTER 7,20;A READ DATA INTO A

30 DISP A DISPLAY CONTENTS OF A

40 WAIT 500 WAIT 500 ms

50 GOTO 20 GOTO LINE 20

60 STOP STOP
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3-101.

3-102.

EXAMPLE 4 PERIOD MEASUREMENT USING REMOTE TRIGGER LEVELS 9835A/9845A

10 OPTION BASE 1 ALL SUBSCRIPTS START AT 1

20 DIM AS$ [19] DIMENSION A$ TO 19 CHARACTERS LONG

30 OUTPUT 7,20; SET THE 5316A TO: PERIOD, WAIT TO OUTPUT,
“FN7WA1TR1AT-.25" TRIGGER LEVEL SET BY D/A CONVERTER,

CHANNEL A TRIGGER LEVEL SET TO -.25V dc

40 ENTER 7,20; A% READ DATA INTO A%

50 DISP A% DISPLAY A$

60 WAIT 1000 WAIT 1 SECOND

70 GOTO 40 GOTO LINE 40

80 END END PROGRAM

See Output Format Paragraph 3-95.

Special Programming Considerations

To dlarify the programming of the 5316A, the following considerations should be noted:

If the 5316A is currently in REMOTE and new commands are sent, the 5316A will reset
and begin a new measurement.

If the 5316A is sent back to local from remote and then returned to remote again, all
previous remote functions (slopes, trigger levels, output mode, etc.) will be retained and
reactivated. The gate time, however, is dominated by the locally selected range and
must be programmed again if different. .

If a trigger command (group or select) is sent to the 5316A while under remote control,
and the 5316A is currently making a measurement, a new measurement will begin but
the gate time is shortened. The gate time will be approximately the amount of

time remaining from the interupted measurement. The resolution obtained will be
correct for the shortened gate time.

If a slope command is sent to the 5316A and no previous function command was sent,
the 5316A will default to Frequency A.

If new commands are sent to the 5316A while it is waiting to output data (WA1 is active),
the new commands will not become active until the data is read from the counter
(5316A addressed to talk).

The 5316A will remember the trigger level values set during remote control when sent to
local. However, if the front panel Reset is pressed while in Local, the trigger level values
stored will default to nominal zero and the Trigger Level/DAC selection will default
to TR@ (front panel control).

When writing instructions, the 5316A will generally ignore the delimiters in the instruction
string, as long as they occur BETWEEN complete instructions.

To enable Service Request, BOTH WA1 and SR1 must be sent. WA1 can be used alone if
Service Request is not desired.
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Model
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Operation
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ASf
AS1

BS1
WAS

WAT

SR8
SR1

GAd
GA1
GA2

GA3

TR®
TR1

Reset Display blanks and a new measure-
ment is made.

Initialize 5316A goes to default state, which
is the same as sending the following
codes:

FN1 AS9 BS8 TR8 WA@ SR8 GAS
(noted in blue)
A channel triggers on POSITIVE slope of signal.
A channel triggers on NEGATIVE slope of signal.
B channel triggers on POSITIVE slope of signal.
B channel triggers on NEGATIVE slope of signal.
Continuous gating mode, output only if
addressed.
Gate once, wait for talk address to output data,
then make new measurement.
5316A WILL NOT pull SRQ at end of measurement.
5316A WILL pull SRQ at end of measurement
{must be in wait state WAT).
Gate time range is LONG, controlled by front
knob.
Gate time range is SHORT, controlled by front
knob.
Gate time range is LONG, controlled by rear
panel adjustment.
Gate time range is SHORT, controlled by rear
panel adjustment.
Long gate time range — 60 ms to 10 s, typical.
Short gate time range — 500 us to 30 ms, typical.
The A and B trigger levels are set by front
panel controls.
Enables the A and B trigger levels to be set
remotely via HP-1B. If no numeric AT or BT com-
man is sent, trigger level is zero volts DC nominal.

AT (value) A Channel Trigger Level

BT (value) B Channel Trigger Level

Trigger levels can be set from -2.50V dc to +2.50V
dc in steps of 0.01V dc. Format for the voltage
value can be any of X, X.XX, +X.X, -X, -X.X,

+X.XX, -X.XX, X.X, or +X.

Measurement Functions:

FNg
FN1
FN2
FN3
FN4
FNS
FN6
FN7
FN8
FN9
FN19

FN11

FN12

FN13

FN14

FN16

ROLLING DISPLAY TEST

FREQUENCY A

T.. A—B

T.1. DELAY

RATIO A/B

FREQUENCY C

TOTALIZE STOP

PERIOD A

T.I. AVERAGE A—B

CHECK 10.00 MHz

A GATED BY B (trigger slope controlled by
commands AS and BS or by front panel).
GATE TIME

TOTALIZE START

FREQUENCY A, AVERAGED, ARMED BY B

FN13 sets the B channel START arming slope to

positive trigger. The STOP slope is determined

by sending BS@ or BS1. The A channel slope is

determined by AS@ or AS1.

FREQUENCY A, AVERAGED, ARMED BY B
Same as FN13 except the B channel START
arming slope is negative.

HP-1B INTERFACE TEST (Used in the HP-IB
verification in Section 1V).

DATA OUTPUT SPEED: ,
7 readings/second maximum — Long Gate Time.
10 readings/second maximum — Short Gate Time. |

Placing the GATE TIME/DELAY control in the HOLD position
will cause the bus to stop all operations whenever an attempt

new measurement is triggered.

is made to read data from the 5316A.

Note: As soon as a command is sent to the 5316A a
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedure in this section tests the electrical performance of the 5316A using the
specifications in Table 7-1 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. OPERATIONAL VERIFICATION

4-4. The abbreviated checks given in Table 4-7 can be performed to give a high degree of confidence
that the 5316A 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:

. Self-Check

Il.  Channel A Frequency Response/Sensitivity

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

V. Totalize

NOTE

The set-up conditions listed in BLUE indicate only those controls have
changed position from the previous test.

4-5. PERFORMANCE TESTS

4-6. The performance tests consist of all the tests given in this section as listed below andin Table 4-2. .
These tests verify the specifications in Table 1-1. All tests can be performed without access to the
interior of the instrument.

l. Display Test

. Self-Check

. Gate Time

IV.  Channel A Frequency Response/Sensitivity

Vv Channel B Frequency Response/Sensitivity and Ratio A/B

VI.  Period A

VI. AByB

VIII.  Time Interval and Time Interval Average
IX.  Totalize

X. External Reference Oscillator

Xl.  Time Interval Delay

Xll.  Channel C Frequency Response/Sensitivity
4-7. EQUIPMENT REQUIRED
4-8. Equipment required for the complete test and operational verification is listed in Table 1-4. Any

equipment which satisfies the critical specification given in the table may be substituted for
recommended model numbers.

4-9. TEST RECORD

4-10. Results of the operational verification and performance test may be tabulated on the test cards
located at the end of the procedure.

41
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Table 4-1. Operational Verification

The following tests will be performed:

1. SELF-CHECK

Il CHANNEL A FREQUENCY RESPONSE/SENSITIVITY

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

V.  TOTALIZE
l.  SELF-CHECK
a.  Set-Up:
POWER SWITCH ... ittt iiaaanes ON (IN)
FUNCTION SELECT ... ... it iiiiiniiinnans, T.I. DELAY/CHECK
FUNCTION SET (Blue Shift Key) .....veieienrinrerensineneneeneanennens IN

b.  Verify the 5316A 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).
{l. 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 ... .o it e FREQ A/PER A
FUNCTION SET (Blue Shift Key) ............. ... o, [o1V)}
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ......covveuveennnnann.. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY . ........ccovnen.... SENS (IN)
CHANNELS A&B SLOPES .....iiiiitiiiteiti e iaenaeannns POS (OUT)
CHANNELS A&B AC/DC ..ttt veeaanns DC (IN)
CHANNELS AB ATTN X1/X20 .. .\ieeiiin et eenennnnnnns X1 (OUT)
FILTER NORM/100kHz ........ ..., FILTER NORM (OUT)
SEP/COM A e SEP (OUT)

¢ Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A Channel A Input BNC connector.

d.  Set the HP 3325A for 1 Hz, and then 10 MHz at 10 mV rms. Verify the 5316A displays the 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 5316A displays the correct frequencies.

f.  Record the results on the test card (PASS/FAIL).
ill. 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 ... ... ..., RATIO A/B — ABY B
FUNCTION SET (BIUE ShIft K€Y} - . .uuuunnenneeeeeee e aaanennnnnns ouT
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ..........ocvvvvenenn... MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ...........ccvune.... SENS (IN)
CHANNELS A&B SLOPES ..........ccoiiiiiiiiiiiiiiiininnn... POS (OUT)
CHANNEL A AT/DC ... o e AC (OUD
CHANNEL B AC/DC .. i i e e e i DC (IN)
CHANNELS A&B ATTN X1/X20 .. .vntiiiiiiiaeieeeeeevannnn, X1 (OuT)
FILTER NORM/100 kHz ........ ... ... FILTER NORM (OUT)
SEP/COM A SEP (OUT)

4-2



Model 5316A
Performance Tests

Table 4-1. Operational Verification (Continued)

Iv.

c.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A Channel B Input BNC. Connect the HP 3325A front panel SYNC OUT, through a 50-ohm
feedthrough, to the 5316A Channel A Input BNC.

Set the HP 3325A to 30 Hz at 10 mV rms. Verify the 5316A displays: 1.
Set the HP 3325A to 10 MHz at 10 mV rms. Verify the 5316A displays: 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 5316A Channel B Input BNC. Connect the HP 8654A.

rear panel AUX OUTPUT, through a 50-ohm feedthrough, to the 5316A Channel A Input BNC.
g.  Set the HP 8654A to 100 MHz at 25 mV rms. The 5316A should have a stable display of: 1.0000000.
h.  Record the results on the test card (PASS/FAIL).

TIME INTERVAL AND TIME INTERVAL AVERAGE
NOTE

The 5316A and 3325A time bases shall be locked together. Connect the 5316A rear
panel REF IN/OUT to the 3325A EXT REF IN. The 5316A INT/EXT switch remainsin
INT. If the 3325A has Option 001 Hight Stability Frequency Reference, the rear
panel external jumper between the 10 MHz OUT and the EXT REF IN must be
removed before connecting the 5316A reference signal.

a. Specifications:

1. Time Interval 100 ns to 105 seconds.
2. Time Interval Average 0 ns to 105 seconds.

‘b, Set-Up:
FUNCTION SELECT ... ... ittt T.i. A-B/T.l. AVG A-B :
FUNCTION SET (Blue Shift Key) .......ciiiiiiiiiiiiiiiiniiniennninnns OuT i
GATE TIME/DELAY control ...............c0ut fully CCW, but not in HOLD ;
CHANNELS A&B TRIG LVL/SENS controls ..........covvviuennenn. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... ... ccciiiiiiaan., SENS (IN)
CHANNEL A SLOPE ... ittt iieiiiieeiaitanennennsnannnas POS (OUT)
CHANNEL B SLOPE ... ..ottt aianans NEG (IN)
CHANNEL A&B AC/DC ... i i i it ieaen s DC (iN)
CHANNEL A ATTN X1/X20 ..ottt ittt iinaaaeeanananns X1 (OUT)
FILTER NORM/100kHzZ ......ooviiiiiiiiiiiieiinnt, FILTER NORM (OUT)
SEP/COM A . i i e sttt s COM A (IN)

c. Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A Channel A Input BNC.

d. Set the HP 3325A to 500.013 kHz square wave at 300 mV p-p. The 5316A display should read
1.0 E-65 =1 count.

e.  Press Function Set (Blue Shift Key) IN. The 5316A 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 5316A display should read 1.000 E-6s %5 ns.

h. Change the Channel B Slope to Negative (IN). The 5316A 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).
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Table 4-1. Operational Verification (Continued)

V.

TOTALIZE

a. Specification: 0 to 100 MHz.

b. Set-Up:
FUNCTION SELECT ....... ... ... .. iiiiiinnnn.. TOT STOP/TOT START
FUNCTION SET (Blue Shift Key) .................cciiiiiiiiiannn.... ouT
GATE TIME/DELAY control ........ccovvvvnnnnn. fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ......oeeuvirenranannan MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY .........coivuvvnnnn. SENS (IN)
CHANNELS A&B SLOPES .................iiiiiiiiinninnnnnn. POS (OUT)
CHANNELS A&B AC/DC .. ittt ettt ieienrennannans DC (IN)
CHANNELS A&B ATTN X1/X20 .. .vtiiiitiiiiteiiireenennenannns X1 (OUT)
FILTER NORM/200 kHz .........cciiiiiiiinninnnann, FILTER NORM (OUT)
SEP/COM A e e SEP (OUT)

¢.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A Channel A Input BNC.

d.  Set the HP 3325A to 1 Hz at 100 mV rms. The 5316A display should read 0.
Press the Function Set (Blue Shift Key) IN. Verify the 5316A is counting at a 1-count/second
rate. The trigger LED will also flash at this rate.

f.  Release the Function Set (Blue Shift Key). The 5316A should display the total number of pulses
counted. The GATE light should be off.

8. Record the results on the test card (PASS/FAIL).
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Model 5316A

Performance Tests

HEWLETT-PACKARD MODEL 5316A Test Performed By

UNIVERSAL COUNTER

Serial Number Date

DESCRIPTION

CHECK

. SELF-CHECK

1l. CHANNEL A FREQUENCY RESPONSE/SENSITIVITY

lll. CHANNEL B FREQUENCY RESPONSE/SENSITIVITY/RATIO
V. TIME INTERVAL AND TIME INTERVAL AVERAGE

V. TOTALIZE
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Table 4-2. 5316A In-Cabinet Performance Test

The following tests will be included:

L

l. DISPLAY TEST

1. SELF-CHECK

. GATE TIME

IV, CHANNEL A FREQUENCY RESPONSE/SENSITIVITY

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

VIl. ABYB
VI TIME INTERVAL AND TIME INTERVAL AVERAGE
IX. TOTALIZE

X. EXTERNAL REFERENCE OSCILLATOR
Xl.  TIME INTERVAL DELAY
Xil.  CHANNEL C FREQUENCY RESPONSE/SENSITIVITY

DISPLAY TEST

a.  Turn the 5316A power ON. Place all FUNCTION SELECT switches in the QUT position, including
the Function Set (Blue Shift Key).

b.  Refer to paragraph 3-33 and verify that rolling display is correct.
c.  Record the results on the test card (PASS/FAIL).

SELF-CHECK
a.  Set-Up:
FUNCTION SELECT ...ttt 7.0 DELAY/CHECK
FUNCTION SET (Blue Shift Key) ..., IN

b.  Verify the 5316A 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).
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:
FUNCTIOMN SELECT ..ottt e e et FREQ A/PER A <
FUNCTION SET (Blue Shift Key) ..o QUT
GATE TIME/DELAY control .........covuuuo... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ......ooveveneeennnnnn.. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ..., SENS (IN)
CHANNELS A&B SLOPES ...ttt et ettt e e eeeeeeaaaennnns POS (OUT)
CHANNELS A&B AC/DC ..ottt ittt ettt eeeeeaanns DC (IN)
CHANNELS A&B ATTN X1/X20 ..ot it ieeeeee et eaanannnnn, X1 (OUT)
FILTERNORM/I00 KHZ ...ttt e e eaeanaan, FILTER NORM (OUT)
SEP/COM A it e e e e SEP (OUT)

¢.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A 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.

The 5316A 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 5316A displays the: proper frequencies.

8. Set the HP 3325A to 30 Hz at 5 mV rms. Increase the amplitude of the mput signal until the 5316A
displays a stable count of 30 Hz.

h.  Record on the test card the minimum amplitude at which the 5316A dlsplays a stable count (VALUE).
i.  Set Channel A to DC coupled (IN). '

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 5316A should correctly display all frequencies
in this range.

4-5
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Table 4-2. 5316A In-Cabinet Performance Test (Continued)

v.

V.

k.  Set the HP 8654A to 100 MHz to 5 mV rms. Increase the amplitude of the HP 8654A until the 5316A
displays a stable count of 100 MHz.

. Record on the test card the minimum amplitude at which the 5316A displays a stable count (VALUE).

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.

b. Set-Up:
FUNCTION SELECT ............ .. oo, RATIO A/B— ABYB
FUNCTION SET (Blue Shift Key) ......vviiiiiiiiriiinniiiiinanninen ouT
GATE TIME/DELAY control ..........cco.a... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls .........ccoivnvvnnnan. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ...ooovviie.e, SENS (IN)
CHANNELS A&B SLOPES ... .iiiiiiiiiiiii it POS (OUT)
CHANNELS A&B AC/DC .. iiitiiiiiiinnennesiiennnasaasrannas AC (OUT)
CHANNELA ATTN X1/X20 ...iiiiiiiiiiiiiiiiiereineneneneaneas X1 (QUT)
FILTER NORM/T00kHZ .. oiiiiiiiaiiiiiiiannnnen FILTER NORM (OUT)
SEP/COM A oottt ettt ettt e e eanaes SEP (OUT)

¢.  Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough to the
5316A Channel B Input BNC. Connect the HP 3325A front panel SYNC OUT, through a 50-ohm
feedthrough, to the 5316A Channel A Input BNC.

d.  Set the HP 3325A to 10 Hz, 30 Hz, and 10 MHz at 10 mV rms. The 5316A 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 5316A 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 5316A Channel B input BNC. Connect the HP 8654A
rear panel AUX OUT, through a 50-ohm feedthrough, to the 5316A 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
5316A 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).

PERIOD A

a.  Specification: 10 ns~105 seconds.

b. Set-Up:
FUNCTION SELECT ... ittt it it i i i ens FREQ A/PER A
FUNCTION SET (Blue Shift Key) ....... ..ottt iIN
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ..............cevennen.. MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ............coivnnne. SENS (IN)
CHANNELS A&B SLOPES .. iiiiiiiiiiiiieiieinenannnaeannnas POS (OUT)
CHANNELS AGB AC/DC ... .. ittt AC (OUT)
CHANNEL A ATTN X1/7X20 ..ttt iiii i iaieeioenonananenans X1 (OUT)
FILTER NORM/100kHz ........0vririiiiinnnananns FILTER NORM (OUT)
SEP/COM A i i i et et e i e i SEP (OUT)

c.  Connect an HP 8654A to 5316A Channel A Input BNC with a 50-ohm feedthrough. Set the HP 8654A
to 10 MHz and 100 MHz at 100 mV rms. The 5316A 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. 5316A In-Cabinet Performance Test (Continued)

vi.

VIL.

ABYB

Set-Up:

FUNCTION SELECT ...ttt ittt iiinanns RATIO A/B — ABYB
FUNCTION SET (BIue Shift KeY) ....vuunrneneeeteaeeeeseeeeeeeennnns “IN-
GATE TIME/DELAY control .......covvinnnn.... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ... ..., MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ..o iiiiiieiennnnnn. SENS (IN)
CHANNELS A&B SLOPES ... ittt ittt e ieeaenannnnns POS (OUT)
CHANNELS A&B AC/DC ..o DC (IN)
CHANNELS A&B ATTN X1/X20 ...ttt ittt ettt eeaneannnnns X1 (OUT)
FILTER NORM/100 kHz ..o iiiei it eieaann, FILTER NORM (OUT)
SEP/COM A .ottt ettt et e et SEP (OUT)

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

Set the HP 3325A Synthesizer/Function Generator to 10 kHz square wave at 100 mV p-p. Connect
the output of the HP 3325A to the CHANNEL B input BNC through a 50-chm feedthrough.

Verify the Channel A and B Trigger lights are flashing.
Press the 5316A front panel RESET. The 5316A should display 100 +1 count.

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

TIME INTERVAL AND TIME INTERVAL AVERAGE

NOTE

The 5316A and 3325A time bases shall be locked together. Connect the 5316A rear
panel REF IN/OUT to the 3325A EXT REF IN. The 5316A INT/EXT switch remainsin
INT. If the 3325A has Option 001 High Stability Frequency Reference, the rear
panel external jumper between the 10 MHz OQUT and the EXT REF IN must be
removed before connecting the 5316A reference signal. ¢

Specifications:

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

Set-Up:

FUNCTION SELECT ..., ittt iiann e iaeann Tl A-B/T.L. AVG A-B
FUNCTION SET (Blue Shift Key) ............oouveeiriinneneeiinnnnss out
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls .......cc.oueiiiiinn... MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... ....coiiiiinennn. SENS (IN)
CHANNEL A SLOPE ... .. i it ieinnanaaanans POS (OUT)
CHANNEL BSLOPE ..ottt iiiiiaieieannenanenneens NEG (IN)
CHANNELS A&B AC/DC ..ttt ittt e i aannannannnn DC (IN)
CHANNELS A&B FILTER NORM/100 kHz ............... FILTER NORM (OUT)
SEP/COM A i i e e e e s COM A (IN)

Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A Channel A Input BNC.

Set the HP 3325A to 500.013 kHz square wave at 300 mV p-p. The 5316A should display 1.0 E-6s
*1 count. :

Press Function Set (Blue Shift Key) IN. The 5316A should display 1.000 £-6s +5 ns.

Change the Channel B Slope to Positive (OUT). The 5316A should display -either 2.000 E-6s £5 ns .
or 0.E-9s 5 ns. | 1

Change the Channel A Slope to Negative (IN). The 5316A should display 1.000 E-6s 5 ns. — *

Change the Channel B Slope to Negative (IN). The 5316A should display 0 E-9 5 ns, or 2.000 E-6
15 ns.

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




i

Model 5316A
Performance Tests

Table 4-2. 5316A In-Cabinet Performance Test (Continued)

Vil

IX.

X.

TOTAUIZE

a.  Specification: 0 to 100 MHz.

b.  Set-Up:
FUNCTION SELECT ... .. . i, TOT STOP/TOT STARY
FUNCTION SET (Blue Shift Key) ......... ..., QuUTY
GATE TIME/DELAY control ..............c..c... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ........ovivinnvnnnn., MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY . .................... SENS (IN)
CHANNELS A&B SLOPES ... .. ciiiiiiiiiiii i ieeinieanannnnans POS (OUT)
CHANNELS A&B AC/DC ...ttt ittt eaeieniiaeaanann. DC (iN)
CHANNELS A&B ATTN X1/X20 .....iiiiiiiiiiiinneeeaeannneannns X1 (OUT)
FILTER NORM/100kHz ... .. i, FILTER NORM (OUT)
S/ COM A e e e e SEP (OUT)

c. Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A Channel A Input BNC.

d.  Set the HP 3325A to 1 Hz at 100 mV rms. The 5316A should display 0.

e.  Press the Function Set (Blue Shift Key) IN. Verify the 5316A is counting at a 1 count/second rate.
The trigger LED will also flash at this rate.

f.  Release the Function Set (Blue Shift Key) OUT. The 5316A should display the total number of pulses
counted. The GATE light should be OFF.

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

GATE TIME

a.  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 5316A should display:

60 ms to 10 seconds nominal

b.  Set the Gate Time control to HOLD (detent). The 5316A should stop gating and hold the last
measurement. The Gate Light should be OFF.

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

EXTERNAL REFERENCE OSCILLATOR

a. Set-Up:
FUNCTION SELECT ... ottt FREQ A/PER A
FUNCTION SET (Blue Shift Key) ........... et ouT
GATE TIME/DELAY control  .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS controls ........c.ovvivnnnnenn... MAX (CW)
CHANNELS A&B SLOPE .. ..iiitiiit it eiee e iaanns POS (OUT)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ... .coviiviinnnn.... SENS (IN)
CHANNELS A&B AC/DC ... i e e it e inens AC (OQUT)
CHANNELS A&B ATTN XT1/X20 .o orr it et et e X1 (OUT)
FILTER NORM/T00KHZ ...oivi it FILTER NORM (OUT)
SEP/COM A i e e ettt e SEP (OUT)

b.  Connect the HP 3325A to 5316A rear panel REF IN/OUT BNC. Connect the HP 3325A front panel
SYNC OUT, through a 50-ohm feedthrough, to the Channel A Input BNC. Set the 5316A rear panel
REFERENCE INT/EXT switch to EXT.

¢ Adjust the HP 3325A for 10 MHz at 1 volt rms.
Verify the 5316A display reads EXACTLY 10 MHz.

e. Repeat steps c and d for 5 MHz and 1 MHz. The display should read EXACTLY 5.000 MHz and
1.0000 MHz, respectively. -

f.  Record the results on the test card (PASS/FAIL).
g.  Set the 5316A raar panel REFERENCE INT/EXT switch back to INT.

4-8
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Table 4-2. 5316A In-Cabinet Performance Test (Continued)

Xi. TIME INTERVAL DELAY

a.

Xil. CHANNEL C FREQUENCY RESPONSE AND SENSITIVITY
a.

Specification:

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

Set-Up:

FUNCTION SELECT ...............oooiiniinn . T.I. DELAY/CHECK
FUNCTION SET (Blue Shift Key) ............oveeeeneiinniin, ouT
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS ..o MAX (Cw)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ......ooeeennn... SENS (IN)
CHANNELS A&B AC/DC COUPLING ......oovvie AC (OUT)
CHANNEL ASLOPE ....ooeieinennnnn i, e, POS (OUT)
CHARNNELBSLOPE ...............ooiiuiunnnnnn NEG (IN)
FILTER NORM/100kHz ... ..o, FILTER NORM (OUT)
SEP/COM A .. T COM A (IN)

Connect an HP 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to the
5316A 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 5316A should display: 2 E-3.

Slowly increase the GATE TIME control CW. The 5316A should jump from 2 E-3s to 6 E-3s and
continue to increase in 4 ms steps to greater than 20 ms.

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

Specifications:

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

Set the 5316A front panel controls as follows: :
FUNCTION SELECT .......................... ... FREQ C/GATE TIME (IN) ’

FUNCTION SET (Biue Shift Key) o (Oum)
GATE TIME/DELAY control .................... fully CCW, but not in HOLD
CHANNEL A TRIGGER LVL/SENS C ..o fully Cw

Connect the HP 8660C/86602A Synthesized Signal Generator, the HP 436A Power Meter, and the
5316A as shown in Figure 4-1.

Set the HP 8660C Signal Generator to 50 MHz. Set output level for -13.5 dBm on the HP 436A
Power Meter. Verify the 5316A gates and displays the 50 MHz. Repeat for 150 MHz, 350 MHz,
and 650 MHz.

Increase the HP 8660C output level for +.5 dBm on the HP 436A Power Meter. Verify the 5316A
gates and displays the proper frequency. Repeat for 900 MHz and 1000 MHz,

Record the results on the test card (PASS/FAIL).
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PERFORMANCE TEST CARD
HEWLETT-PACKARD MODEL 5316A Test Performed By
UNIVERSAL COUNTER
Serial Number Date
DESCRIPTION CHECK

. DISPLAY TEST (PASS/FAIL)
ll.  SELF CHECK (PASS/FAIL)
. CHANNEL A FREQUENCY RESPONSE AND SENSITIVITY

30 Hz-10 mV sensitivity specification (VALUE)

100 MHz-25 mV sensitivity specification (VALUE)

IV. 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)

VIUI. TOTALIZE (PASS/FAIL)

IX. GATE TIME (PASS/FAIL)

X. EXTERNAL REFERENCE OSCILLATOR (PASS/FAIL)
XI. TIME INTERVAL DELAY (PASS/FAIL)

Xll. CHANNEL C FREQUENCY RESPONSE/SENSITIVITY
(PASS/FAIL)
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Figure 4-1. Channel C Test Setup
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4-11. HP-I1B VERIFICATION

4-12. The 9825A program listed in Table 4-3 exercises the 5316A through its various operating modes
via the HP-IB. A checkpoint is also provided for Option 003 C Channel.

NOTE

The HP-IB verification requires a 98034A HP-IB Interface Card, and
9825A with a 98210A String-Advanced Programming ROM, and one
of the following 1/0 ROMS: 98213A General 1/0O-Extended 170
ROM, 98214A Plotter-General 1/O ROM. A 9825B contains all the
necessary ROMs and may be substituted for the above 9825A.

4-13. Checkpoint 1 is an internal software test between the HP-1B microcomputer, the HP-IB
interface, and the 9825A. If the 5316A passes this test, there is a high probability that the total HP-IB link
is operating properly. (It does not check the A6 Digital-to-Analog Converter, only the capability of the
5316A to accept trigger commands.) If Checkpoint 1is failed, the 98034A Interface may be defective. If
the 98034A appears to be operating correctly, suspect ATU10 (6801) and/or ATU12 (68488). See
paragraph 8-56.

4-14. To perform the HP-IB verification, connect the 5316A and 9825A as shown in Figure 4-2.

4-15. The program listed in Table 4-4 may be keyed into the 9825A or may be loaded from an HP-IB
verification cassette, HP Part No. 59300-10001 (Revision L or later) which also contains other HP-IB
verification programs for other HP instruments. To run the program, insert the cassette into the 9825A.
Turn the power ON and file 0 will be automatically loaded and run. When the instrument model
number is requested, enter “5316”. The 9825A will then load into memory the 5316A verification
program.

4-16. After each checkpoint there will be a “cont or repeat?” prompt on the 9825A display. Either
press to go to the next test, or enter cont “X” (where X is the checkpoint to be repeated)

and press .

4-17. At the end of the HP-IB verification, the option is given to repeat any checkpoint.

macoOmxm

4-18. Use the following procedure if it is desired to run a specific test within the HP-1B verification:

1. Load the tape in the normal manner.

Press , and enter the HP-1B select code.

3. Go through the set-up conditions. pressing after each prompt.
4. After “TURN POWER OFF/ON" prompt, type [cont “X”]; where X is the checkpoint number

to be repeated. Press .

N

macOmxm
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DESIGNEQ FOK

> HP-1B,

SYSTEMS

| GBHGEe

Figure 4-2. HP 5316A and HP 9825A Connections

Table 4-3. HP-IB Verification

1

FUNCTION SELECT ....iiiiiiiiiiiiiiienannnnn FREQ A/PER A
FUNCTION SET (Blue Shift Key) ..........coiiiiiriininnnnn.. ouT
GATE TIME/DELAY control ............ fully CCW, but not in HOLD
CHANNELS A&B TRIG LVL/SENS control ................ MAX (CW)
CHANNELS A&B TRIGGER LEVEL/SENSITIVITY ............. SENS (IN)
CHANNELS A&B SLOPES ...t POS (OUT)
CHANNELS ABBAC/DC ...ttt iiiiiiiie i, AC (OUT)
CHANNEL A ATTN XT/X20 o.oviiiiiiii i iiiinnennnn X1 (OUT)
FILTER NORM/100kHz ...................... FILTER NORM (OUT)
SEP/COM A Lo et e e COM (IN)

NOTE

Any one of the following conditions could cause the 9825A to
display; check address/interface: )

1. Wrong address entered on the 9825A
2. 5316A is not turned on.
3. Interfacing between the 9825A and the 5316A is defective.

[ JEREOT Y

Connect the rear panel REF IN/OUT to the Channel A input. Checkpoint 5 requires a DVM be connected
to the trigger level monitor jack on the front panel.

Verify the 5316A is gating and displaying 10 MHz. Both A and B Channel Trigger lights should be flashing.
Press RESET on the 9825A, and then press RUN.
Enter the three digit select code (7XX), where 7 is the interface select code and XX is the HP-1B address of

Press on the 9825A and check the set-up conditions.

4-13
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DESIGNLD + Ot

SYSTEMS Table 4-3. HP-1B Verification (Continued)
cp# TEST PROCEDURE
CHECKEFOINT 1 HP-1B None (see paragraph 4-11)
IHTERHAL INTERTACE
LIME TEST
FRZS
CHECKFOINT 2
EEM I T E TEST REMOTE A. 5316A Remote and Address Lamps should light.
wErifvi
*ADORSD ntyl
#REMOTE  on
Lo CRL-LOCKOUT LOCAL B. 5316A Remote and Address Lamps should re-
TEST LOCKOUT main lit. Verify the front panel reset has no
e rify: effect.
FEOHT FAMEL
FESET HAS
HO EFFECT
L.’:i L_: H L N :]- EST LOCAL C. 5316A should return to LOCAL. Address Lamp
MEFLT WS should remain lit. Remote Lamp should go OFF.
#*HORSD xy
*FEMOTE af § Before continuing, verify the Channel A and B
Trigger Lamps are flashing.
CHECEFOQIHT = FREQUENCY Commands sent to the 5316A; measurement
FREQUEHCY = A AND B, data is read and printed by the 9825A.
______ - RATIO A/B
F l.UUUHHUE'i'Hf MEASUREMENT
EATIO= i
PASS

4-14
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Model 5316A
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O€SICNT

SVSTEMS

CP# R TEST PROCEDURE
CHECEPOQINT 4 WAIT STATE Set gate time control to maximum (cw). A
SERYICE AND period measurement is made; service is re-
'5' £ l_; |.l c c T TEST SERVICE quested; data is read by the 9825A. The status is

whm L - REQUEST read before and after each measurement.
ADRSD lamp should be on. GATE lamp is on
zral= o] during the measurement.
] t T 1 —
FERI ”E‘ R - After the measurement is complete, set gate
+1.0080000e-@7 time control to minimum (ccw), but not in
=S = (K] HOLD.
FASS
CHECEFROINT &5 REMOTE Channel A — Connect ADVM to the Channel A
ORC TEST TRIGGER Trigger Level monitor jack. Observe the DVM.
e P LEVELS When CONTINUE is pressed, the DVM should
METL Pud begin at -2.0V and then increment in 200 mV
oYM rawmpes steps (typical) until +2.0V is reached.
fraom —2, By
Lo+s, Ay When cycling, the 5316A will display 000. Ad-
i - ,'l b P dress and remote lamps will be on. A 10 MHz
1,“ ==t 2lERE reading will flash momentarily on the 5316A
[tvypicall display in the middle of the trigger level range.
Channel B — Move the DVM to the Channe| B
e Trlgger Level Monitor jack. Observe the DVM
ST as in Channel A above. i
S31eH hoas ,
esdmed Fating At the end of the test, the 9825A will beep. Press
ard measuring CONTINUE and verify the 5316A resumes gat-
ref zianal ing and displaying 10 MHz.
CHECEPOIHMT & GATE TIME Two gate time range commands are sent to the
GHTE TIWME TEST TEST 5316A for both front and rear panel controls.
2 = The gate times are then measured. Depending
on the rear panel gate time setting, this mea-
surement may take up to 30 seconds.
Fx =) El E'

4-15
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Table 4-3. HP-IB Verification (Continued)

CP# TEST PROCEDURE
CHECEPOQINT 7 CHANNEL C Connect an HP 8660 (or equivalent), to the C
OFTIOH 883 TEST TEST Channel input.

Ve if OPTION 003

IE25A DISFLAYS
FREGUENCY

EHD OF TEST

Slowly vary the frequency from 1 GHz down to
50 MHzand verify the 5316A displays the proper
frequency. The 9825A should have the same
display as the 5316A. The program will loop,
allowing 30 seconds to sweep the oscillator. This
test point may be repeated if more time is
necessary (refer to paragraph 4-16).
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DESCMLYTO

Table 4-4. 5316A HP-IB Verification Program vaTens

dzp "3316A FREQUEHCY COUHTER"iwait 1008
dis ASLZ1 1 AC914BL91,004]
"code"lent "EMTER 3 DIGIT SELECT CODE (FHK»™s

Pif S=V21idse "erroricalculator oddress“iwait 200883 sto "code”
: “ihb

PO 0

if S<7E8 or S:73A%dse “check addrezzsinterface espiwait 28085 g9to “code”
fxd Bicad Sicll *c?(X¥aiif ¥=Bi@+Siata -1

dew "S31€"sSirrt "S316H HP-IBE TEST"itzpc 2

d=r "EEAR PANEL REF QUT TO CHAHM R"izte

dsr "REAR PAMEL REFEREHCE to IMT."iztge

¢ od=rp “SET SEP/COM SWITCH TO COM A"Sste

@ dse "FRER A/FER A TO FRED ACIMI"iztp

1: dsp "LEVEL-<SEHS KEMOB TO MAXC(cWI“izte

12t dse "GATE TIME TO MIHCccw)-HOT HOLD"iztp

132 dsp "TRIG LEY~SEHS BUTTON TO SEHMSCIHI“istr

14t dsp "ALL OTHER BUTTOMS QUT"iztrm

153 B3B01)8ES+BI2 15255+l 4 )3 248+BL S i PO+BL 6 13 644E0 T 14B0 7 1+BL S 1+B0 9 )

e " "CHECEPQINT 1"
NTERHAL™s "LIHK. TEST"ispc 2

P
[
d
o
A

o
J

sa sa as as &
1

| g%
M)

i 01 e e |
[} (RET

P

"SR

Yot iazh ¢
M AALE ]
CaMEOYiash “ERE

53
a2
P}

CERE

[X}

=]
[Ilsprt "FAIL"iato 58

47 next 1 '

48 if AF0Ls2 4" *UowBE0?8" iert "FAIL"izta SA
4% prt "PRSS"izpco 2

S8 dep “cont ar repcat?izte

313 ato 2"

S22 "SRQ":

531 G

541 if rdz(Frr12Firet
551 H+{+Hiif N<SAO:ine
SE: mrt “FAIL"

57 rem "SZ{6"izte

991 "Z'iprt Mommmme e "W "CHECEPQINT 2°

68t rem "S5316"iprt "REMOTE TEST®

61 mrt “werifv i "#RIRSD on”™s "*¥*REMOTE  an"izpc 2
2! dzp “OHCE YERIFIED--press cantinue"

J1 z=te
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GLSIGNED §an

@‘EP Table 4-4. 5316A HP-IB Verification Program (Continued)
64: 1llo 7iprt "LOCAL-LOCKOUT"s"TEST"
65: prt "verify:"s “FRONT PANEL": "RESET HAS"s"HO EFFECT"isrc 2
66 stp sdsp "ONCE VYERIFIED~--PRESS COMTIHUE"
67 lcl "5316“§prt "LOCAL TEST"
681 pPrt “verifyi"s“*ADRSD on"y "*REMOTE off"is 2
69! dsep "ONCE VERIFIED-cont or repsat?"iste
70:
718 "3"iprt Momme e "+ "CHECKFOINT 3"
728 wrt "331€"sy"in"
73: red "9316"sA%iprt "FREGUEHCY="sA%$[ 1, 4]*H$[huiq]sdpr
74: wrt “531€"s"fngr T ——
7?5 red "S31é6"sAVprt “RATIO="sA3src 2
76: if (ros(A$s"E"d3r1 #83 "c"+A$Lrisrlligatn +4
778 if valdASI210#1e?iprt "FAIL"s "FREG SHOULD","=16MHz"3ato S4
78: if A#liprt "FAIL""RATIO SHOULD=1"isgto 20
79 prt “PASS"ispc Zired "S5316"
84: dsr "cont or rereat?iste
e1:
82! "4"iprt Momemm—mmmmm e “s "CHECKFOIHT 4°
83: prt “SERVICE"«"REQUEST TEST"ispc &
84: desrp "TURM GRTE KHOB FULLY CW--cont"iztp
8%: clr "S31&"icfa
86: oni Fe"SR1"jeir 7
87: wrt "S3le"s"infrfuwalsri”
88: dsr "waitine for o service reauest“iwait SEBIIf flaeliato 97
89: ato -1
S@: "SR1":
91: conv £9:181
92: rds("S316" A dzr ASErt “zral="yH
93: red "D31E"sAfiprt “PERIOQD ="sA$[4:191]
94: rds("331&"14Cidzp Ciprt "zralZ="sLizpc
95: sfa 1
Qs iret
97 if volCAF[Z 1 #1le~Virrt "FARIL": "PERICD -HHHLD s"=18BRs"is¥a 2
98: if A#Sdiert "FRIL":"sral SHOULD=&4"izfa 2
99: if C#8iprt “FRIL"s"sra2 SHOULD=G"ssfa 2
188 if not fl92sert “PARSS"Szpc 2
181:. dsp "cont or repeat? istp
182: dsep "GATE TIME CCWM-HOT IM HOLD-cont“szte
183:
104: 5"-rrt e e |HEIFFUIHT a5t
185: rrt DHC TEST "y “werifw” D“H rames s "fram 2,80 "ta+d, Bu
1868 prt "in .2v sterps"2"(tyE 1on1"sdp- b
18?7t far C=1 to 2
108: if C=lidspe "DYM to CHAW A TRIG LEVEL OUT TP"ist
169: if C=2idsp "D¥M to CHAM E TRIG LEVEL OUT TP"§st
118: dse "DAC TEST in emrocess”
111 -2+%4
112 tmt £5.2
1138 if C=ljuwrt "S31E"s"intrlat“sHiwait 756
114: if C=25wrt “SI{E"« "Bt s N¥iwait 7308
1158 X+,24%
116: if ¥<2.82i9ta -3
117¢ beerinext C
118: =tp ,beepsd‘p “DAC test done-—prezs continue"
119: wrt “S316", E :
129: prt uerlf/" "S218A hasz"s"resumed aatina”s "and medsurins”y “ref sisnal”
1§1= srC 21stp idzp "OMCE YERIFIED-~cont or repeat”
122:
123t "6 iprt “--—-—-- ————— "s "CHECKFOINT &°
124: rem "S316"3flt 7
125: ert “GATE TIME TEST"izpc &
126% wrt "S316"s"intnit"
127: dsp "90te time test in process”
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Table 4-4. 5316A HP-IB Verification Program (Continued)

FrD oy
128: for ¥=0 to 2ikrt "PIIE" "0y Hivwait 108
129: K+1»Y : ’ -
130: conv 69s161l
131 red "5316"sAf$jwoit S88ired "5
132: wval(A$L210200Y] e
133: next ¥
134: Q[21+r4
135: max<(@[11:Q0213¢1
136 maX(QAL31s@L41)3r2
137: ato +1iif ril=rd4isto 144
138: for P=1 to 4
139: if QIPl=riiPsr3
140: if QLPI=r2iP+r3+r3
141: next P
142: 3to 1445if r3=4iata 143
143: prt "PASS"§ato +85
144: prt “FRAIL"
1452 prt "LONG":"FP GT="sQ[11
146: prt "SHORT"+"FP GT="s0L21]
147: prt "LONG"s"RP GT="s803]
148¢ prt "SHORT":"RP GT="s00[41
149: spc 2idsep "OHCE VERIFIED--cont or repeat?"istpe
15@:
151: “F"ient “"Channel  QPTIOM?C(l=Ys8=H2"yD
152 if D#8 and D#lsatac -8
- 13534 if D=Biato “rpt"
194: prt "m—mm———m— "2 "CHECEFOQINT 7 "2 "0FTION @83 TEST"
155¢ prt “verifyi","I225A DISPLAYS" "FREQUEHCY " " (SAMHz+1Ghz Y "izpc 2
156: dsep "1 GHz @73 me res to CHAMMEL CUizte
157¢ wrt "S31€"y"ingaBfns"

Ll

16" A%

158: 1+lifor I=1 to 2a0 T
159: red "S316"sAfidzr A$ ¢
1602 next I |
161¢

162: "ret"ilent "Rerpeat a Check Foint?il=vs@=ni"s2 i
163t if Z#1 and Z#Biato -1 f
164: if Z=@iato "end" |
165: if Z2=lient "Check Foint Humber(l+739"sH ;

1662 if H<1 or H>XPiato —~1
167: Jmp N

168: ato “t*"

169: ato "2"

178: gto "3"

171: ato "4°

172: ato 5"

173: ato “"g&"

174: ato "?"

175 "end”tprt “END OF TEST s '-m—mmemmmm e “ibeerizpo 4
176: end
177:

178: “c“:

179 rds(7spr2yr3spdir4nliif bandirds8ril+pliret
180: O+*pliret

#5394
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments required to maintain the 5316A operating characteristics
within specifications. Adjustments should be made when required, such as after a performance test
failure or when components have been replaced that may affect an adjustment. If the adjustment
cannot be made to the value specified, refer to Section VI, Troubleshooting.

5-3. Table 5-1is a list of all adjustable components in the 5316A. The table includes the paragraph for a
particular adjustment, the figure showing the adjustment’s location, the label of the adjustment, and
the order in which the adjustments should be performed.

Table 5-1. Adjustments

PROCEDURE ADJUSTMENT COMMIENTS
1. Power Supply Adjustments A1R35 for +5V
Paragraph 5-10, Figure 5-1 A1R27 for -5.2v
A1R23 for +3V
2. Input Offset Adjustments A4R32 Channel A
Paragraph 5-12, Figure 5-2 A4R1 Channel B
3.  D/A Converter Adjustments A6R1 Channel A Amplitude
Paragraph 5-14, Figure 5-3 A6R2 Channel A Offset
A6R3 Channel B Amplitude ;
A6R4 Channel B Offset :
4. Trigger Level Adjustments A3R3 Channel A
Paragraph 5-16, Figure 5-4 A3R4 Channel B
5. Injection-Locked Multiplier A1C45 Coarse Adjust
Paragraph 5-18, Figure 5-5 A1C50 Fine Adjust ’
6. Reference Oscillator A7C4 Coarse Adjust
Paragraph 5-20, Figure 5-6 A7C7 Fine Adjust
7. Option 001 TCXO Adjustment A7 ADJ Frequency Adjust
Paragraph 5-24, Figure 5-7 Use at 25°C
8. Option 001 TCXO Adjustment A7 ADJ Frequency Adjust
Paragraph 5-25, Figure 5-7 Use from 0 to 40°C
9.  Option 004 Oven Oscillator A13 Coarse Coarse Adjust
Paragraph 5-26, Figure 5-8 A13 Fine Fine Adjust
10. Option 003 Channel C A9L, HY, H, CL A3/A4 must be removed
- Paragraph 5-28, Figure 5-9 prior to the Adjustment

5-4. EQUIPMENT REQUIRED

5-5. The test equipment required for the adjustment procedure is listed in Table 1-4, Recommended
Test Equipment. Substitute instruments may be used if they meet the critical specifications.

5-6. FACTORY SELECTED COMPONENTS

5-7. There are no factory selected components in the 5316A.
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5-8. ADJUSTMENT LOCATIONS

5-9. Figures 5-1 through 5-9 illustrate the location of all adjustments and test points used in the 5316A

adjustment procedure.
WARNING

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

BEFORE ANY REPAIR IS COMPLETED, ENSURE THAT ALL SAFETY
FEATURES ARE INTACT AND FUNCTIONING, AND THAT ALL NECES-
SARY PARTS ARE CONNECTED TO THHR PROTECTIVE GROUNDING
MEANS.

5-10. A1 Power Supply Adjustments
5-11. The 5316A contains three regulated dc supplies which may be adjusted in any order
(see Figure 5-1):

a. Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Connect a 3465A DMM to the Test Point labelled +5 and adjust A1R35 for +5V £0.01V.
Connect a 3465A DMM to the Test Point labelled +3 and adjust A1R23 for +3V 10.01V.
d. Connect a 3465A DMM to the Test Point labelled -5.2 and adjust A1R27 for -5.2V 20.01V.

e. This completes the power supply adjustments.

Figure 5-1. Power Supply Adjustment Location

5-2
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5-12. A4 Input Offset Adjustments

‘ 5-13. The input offset adjustments are made to the A4 assembly as follows (see Figure 5-2):

a.  Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Connect a 1740A oscilloscope to Pin 5 of A4P2 (not labelled on the assembly).

c. Connect a 3325A Synthesizer/Function Generator, through a 50-ohm feedthrough, to
Channel A Input BNC. Set the 3325A to 10 MHz at 100 mV rms.

d. Set the Channel A Trigger Level/Sensitivity switch to SENS with the control fully clockwise.
The Attenuator and Filter switches should be in the OUT position; the AC/DC switches
should be in DC (IN).

e. Adjust the 1740A oscilloscope for a stable display and then decrease the amplitude of the 10
MHz input signal to the lowest amplitude that maintains a stable display (typically 10 mV rms).
If more than 10 mV rms is required, repeat this process following, steps e. and f. until less than
10 mV rms is required for a stable display.

f.  Adjust A4R32 for a 50% duty cycle on the 1740A oscilloscope display. A4R32 may require some
minor adjustment during the A6 Digital-to-Analog Converter adjustment following in
paragraph 5-15.

g. Connect the 1740A oscilloscope to pin 6 of A4P2 and connect the 10 MHz signal to the
Channel B Input (through the 50-ohm feedthrough,).

h. Set the Channel B Trigger Level/Sensitivity switch to SENS with the control fully clockwise. The
Attenuator should be in the OUT position.

i.  Adjust the 1740A osilloscope for a stable display and then decrease the amplitude of the 10
MHz input signal to the lowest amplitude that maintains a stable display (typically 10mV rms).

j-  Adjust A4R1 for a 50% duty cycle on the 1740A oscilloscope display. A4R1 may require some
minor adjustment during the A6 Digital-to-Analog Converter adjustment following in
paragraph 5-15. '

k. This completes the offset adjustments for the A4 assembly. The A6 Digital-to-Analog *
Converter adjustment described in the following paragraphs should now be performed.

g

Figure 5-2. A4 Offset Adjustment Location

5-3
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5-14. A6 Digital-to-Analog Converter Adjustments (Remote Trigger Levels) O

5-15. The following A6 D/A Converter adjustment procedure requires a 9825A Calculator/-
Controller, a 98034A HP-1B Interface Card, and a 98214A General-Extended 1/0O ROM (a 98213A or
98216A may be substituted for the 98214A). Any suitable controller conforming to |EEE 488-1978 may be
substituted for the 9825A system described above (see Figure 5-3).

a. Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Connect a 3465A DMM to the Channel A Trigger Level Out jack on the front panel.

¢.  Set both Channels A and B Trigger Level/Sensitivity switches to SENS. Adjust both controls
fully clockwise.

d. Connect the 98034A Interface Cable to the 5316A. Set the 5316A rear panel address switches to
Address 80 and ADDRESSABLE (ALL switches in the down position). Set the 98034A select code
to “7".

e. Type into the 9825A the following: wrt 700, “TR1AT8” ..... press EXECUTE. Adjust A6R2 (A OS)
for 0.000V *.001V on the 3465A DMM display.

f.  Type into the 9825A the following: wrt 700, “TR1AT2.55” ..... press EXECUTE. Adjust A6R1T (A
AMP) for 2.550V +.001V on the 3465A DMM display.

9 &
wx3sar -~ 12 30 361
Figure 5-3. Digital-to-Analog Converter Adjustment Location

g. Type into the 9825A the following: wrt 708, “TR1AT®” ..... press EXECUTE. The 3465A DMM
should display 0.000V +.001V. If not, repeat steps e., f., and g. until it does.

h. Type into the 9825A the following: wrt 700, “TRTAT-2.55" ..... press EXECUTE. The 3465A
DMM should now display -2.550V .005. If it does not, adjust A6R1 (A AMP) until it does, and
repeat steps e. through h.

i.  Connect a 3325A Synthesizer/Function Generator set to 10 MHz at 10 mV rms, through a 50-
ohm feedthrough, to the Channel A Input BNC. Connect a 1740A oscilloscope to A4P2 pin 5.
Adjust A6R2 (A OS) for a 50% duty cycle on the 1740A oscilloscope. The 3465A should display
0.000V +0.005V. Press the 5316A front panel RESET, Verify the 50% duty cycle does not change. .
if the duty cycle does change, adjust A4R32 for a 50% duty cycle after RESET on the 5316A has Q
been pressed. A4R32 should require only minor adjustments. Repeat to verify the duty cycle 4
remains 50%.

5-4
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Connect the 3465A DMM to the Channel B Trigger Level Out jack on the front panel.

Type into the 9825A the following: wrt 708, “TR1BT9” ..__. press EXECUTE. Adjust A6R4 (B OS)
for 0.000V £.001V on the 3465A DMM display.

Type into the 9825A the following: wrt 700, “TR1BT2.55” .. press EXECUTE. Adjust A6R3 (B
AMP) for 2.550V *.001V on the 3465A DMM display.

3300Type into the 9825A the following: wrt 708, “TR1BT9” ..... press EXECUTE. The 3465A
DMM should display 0.000V +.001V. If not, repeat steps k, |, and m until it does.

Type into the 9825A the following: wrt 708, “TR1BT-2.55" ... press EXECUTE. The 3465A DMM
should now display -2.550V +.005. If it does not, adjust A6R3 (B AMP) until it does, and repeat
steps k. through n.

Connect a 3325A Synthesizer/Function Generator set to 10 MHz at 10 mV rms, through a 50-
ohm feedthrough, to the Channel B Input BNC. Connect a 1740A oscilloscope to A4P2 pin 6.
Adjust A6R4 (B OS) for a 50% duty cycle on the 1740A oscilloscope. The 3465A should display
0.600V +0.005V. Press the 5316A front panel RESET. Verify the 50% duty cycle does not change.
If the duty cycle does change, adjust A4R1 for a 50% duty cycle after RESET on the 5316A has
been pressed. A4R1 should require only minor adjustment. Repeat to verify the duty cycle
remains 50%.

This completes the A6 D/A Converter adjustments.

5-16. A3 Trigger Level Gain Compensation

5-17. The following A3 Input Amplifier Gain Compensation procedure requires a 9825A
Calculator/Controller, a 98034A HP-1B Interface Card, and a 98214A General-Extended I/O ROM
(a 98213A or 98216A may be substituted for the 98214A). Any suitable controller conforming to
IEEE 488-1978 may be substituted for the 9825A system described above (see Figure 5-4). Beginning
with serial number 2510A07651, the gain compensation adjustments A3R3 and A3R4 have been

relocated to the rear of the board. Trigger level gain compensation steps b through o can be °

omitted.

a.

a o

o

T ®

NOTE

Adjustment of the trigger level gain compensation should be performed
any time the dual FETs on A4 (Q2 and Q4) are replaced, as this adjustment
compensates for their dc gain. Repair or replacement of the A6 DAC
assembly, or adjustment of the A4 assembly or A6 DAC Offset Controls,
will generally not require gain compensation adjustment.

Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

NOTE

If A3R3and A3R4 are installed on the rear (circuit) side of the assembly,
steps b through o will not be necessary. Continue with step p.

Remove the top trim strip from the front frame. Place a flat blade screwdriver into one of the
slots of the trim strip and lift upward.

Remove the three screws securing the front panel to the front frame at the top.
Remove the two front feet on the bottom of the 5316A.

Remove the three screws securing the front panel to the front frame at the bottom.
Remove the two hex nuts securing the HP-IB connector to the rear panel.

Remove the hex nut securing the REF IN/OUT BNC to the rear panel.

Remove the screw located between the REFERENCE INT/EXT switch and the PRESET GATE
TIME control on the rear panel.

5-5
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5-6

fFigure 5-4. Trigger Level Gain Compensation Adjustment Location

Remove the two screws securing the heatsink/support bracket to the right side frame.
Remove the screw securing the A6 DAC assembly stand-off to the right side frame.

Disconnect the secondary of transformer T1 from the A1 Motherboard at connector 7
located just in front of the transformer.

Carefully press on the rear of the heatsink and the rear panel BNC and slide the A1 assembly
several inches forward through the front frame.

Remove the Trigger Level knobs, the Gate Time knob, the two hex nuts on the Trigger Level
controls, and the two hex nuts on the Channel A and B BNC connectors.

Looking at the back of the A2 Display assembly, remove the hex nut located to the right of the
assembly (just above the Power STBY/ON switch).

The Channels A and B Trigger Level Monitor jacks are secured to the front panel. Two wires
with push-on dlips connect them to the A3 Input Amplifier assembly. Pull the front panel
forward about 1" and, using long-tipped needle-nose pliers, disconnect the two clips from the
A3 assembly. If the 5316A has Option 003 Channel C, disconnect the miniature SMC
connector on the rear of the Channel C Input BNC. Remove the front panel.

Slide the 5316A back into the frame and reconnect secondary of T1 to A1J7.

Connect the 98034A Interface Cable to the 5316A rear panel HP-IB Connector. The select
code should be set to “7”.

Set the 5316A rear panel Address switches to address 80 and ADDRESSABLE (ALL switches in
the DOWN position). Set the TRIGGER LEVEL/SENSITIVITY switches to SENS (IN). Set the
Trigger Level pots fully CCW.

Using a suitable jumper, connect A6P2 pin 5 to the Channel A Input BNC. Do not disconnect
the cable from the A6 assembly. Set Channel A to dc coupled (IN).

Connect a 16-pin IC Test Clip to A4U2,




aad.

bb.

CcC.

dd.

ee.

ff.
g8-
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Connect the PLUS test lead to a floating input 3465A DMM to A4U2 pin 7 and the NEGATIVE
test lead to A4U2 pin 8.

Apply power to the 5316A and the 9825A.
Type into the 9825A: wrt 700, “TRTAT-2.00" ..... Press EXECUTE.

Adjust A3R3 for 0.000V *0.001 (zero volts differential between A4U2 pins 7 and 8).

Repeat step v, but program the trigger level for -1.00, 0.00, +1.00, and +2.00 volts. To do
this, change the code string “TRTAT-2.00" to “TR1AT-1.00", etc. Verify the 3465A DMM
displays 0.000V £5% of the programmed voltage +15 mV, for the above voltages. For
example, if the programmed voltage is -2.00 volts, then +5% of ~2.00 volts is +100 mV.
Then adding +15 mV yields £115 mV. Thus the 3465A DMM should display 0.000v +115
mV. Listed below are the tolerance limits for the above programmed voltages.

PROGRAMMED VOLTAGES TOLERANCE
~-2.00 Volts 0.000V +115 mV
-1.00 Volts 0.000V +65 mV
0.00 Volts 0.000V =15 mV
+1.00 Volts 0.000V %65 mV
+2.00 Volts 0.000V =115 mV

Move the jumper to connect A6P2 pin 4 to the Channel B Input BNC. Set Channel B to dc
coupling (IN).

Move the PLUS test lead of afloating input 3465A DMM to A4U2 pin 10 and the NEGATIVE
test lead to A4U2 pin 9. '

Type into the 9825A: wrt 700, “TR1BT-2.00" ..... press EXECUTE.
Adjust A3R4 for 0.000V +0.001 (zero volts differential between A4U2 pin 9 and 10).

Repeat step a, but program the trigger level for -1.00, 0.00, +1.00, and +2.00 volts. To do .
this, change the code string “TR1BT-2.00" to “TR1BT-1.00", etc. Verify the 3465A DMM
displays 0.000V +5% of the programmed voltage +15 mV, for the above voltages. For
example, if the programmed voltage is ~2.00 volts, then 5% of -2.00 volts is +115 mV.
Then adding +15 mV yields £115 mV. Thus the 3465A DMM should display 0.000V 115
mV. Listed below are the tolerance limits for the above programmed voltages.

PROGRAMMED VOLTAGES TOLERANCE
-2.00 Volts 0.000V £115 mV
~1.00 Volts 0.000V +65 mV
.0.00 Volts' 0.000V £15 mV
+1.00 Volts 0.000V %65 mV
+2.00 Volts 0.000V £115 mV

Remove the power from the 5316A and disconnect the jumper.

Reconnect the Trigger Level Monitor jacks to the A3 assembly. The A3 assembly is marked AT
and BT. Do not reverse these connections.

Reinstall the front panel by performing steps a. through n. in reverse order.

This completes the A3 Trigger Level Gain adjustments.
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5-8

5-18.

5-19.

A1 Injection-Locked Multiplier Adjustment

The following adjustments set the lock range of the external reference input (see Figure 5-5).

Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

Remove the two hex head screws securing the A12HP-1B Interface assembly to the rear panel.
Remove the screw located in the center of the A12 assembly securing the A12to astandoff on
the A1 Motherboard. Disconnect the ribbon cable connecting A12 to Al. Remove the A12
assembly. The adjustments for the Injection-Locked Multiplier are located under the
removed A12 assembly at the rear of the instrument.

Set the 5316A rear panel REFERENCE switch to EXT.

Using a BNC “T” and 50-ohm feedthrough, connect the output of a 3325A Synthesizer/
Function Generator to the Channel A Input BNC and to the rear panel External Reference
Input.

Set the 3325A Synthesizer/Function Generator to 10.000000 MHz at 500 mV rms (sine wave).

Press FREQ A on the 5316A front panel. Set the Channel A Trigger Level/Sensitivity switch to
SENS and set the control fully clockwise.

Adjust the 5316A GATE TIME control until all eight digits of resolution are displayed (about the
12 o’clock position).

Adjust A1C45 until the 5316A displays 10.000000 E6 +2 counts. Set A1C45 to the center of the
adjustment range in which the 5316A displays the correct count.

Set the 3325A Synthesizer/Function Generator to 1.000000 MHz at 500 mV rms (sine wave).

COARSE

Figure 5-5. Injection-Locked-Multiplier Adjustment Location
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j-  The 5316A should display 1.000000 E6 +2 counts. If the reading is outside these limits, adjust
‘ A1C45 until the display is close to the required value and adjust A1C50 until it is correct.

Center A1C50 so that the same amount of adjustment in either direction is possible before the
display unlocks from 1.000000 E6 +2 counts.

NOTE

If finding the lock-in point s difficult, set the 3325A to 5.000000 MHz at 500
mV rms (sine wave). Adjust A1C45 for a balanced lock-in with a display of
5.000000 E6 £2 counts, then repeat for 1.000000 MHz.

k. Set the 3325A Synthesizer/Function Generator to 1.001400 MHz at 500 mV rms (sine wave).
The 5316A should still display 1.000000 E6 2 counts. If the display is outside these limits,
carefully adjust A1C50 until the display just locks at 1.000000 E6 2 counts.

I Set the 3325A Synthesizer/Function Generator to 0.998600 MHz at 500 mV rms (sine wave).
The 5316A should still display 1.000000 E6 +2 counts. If the display is outside these limits,
carefully adjust A1C50 until the display just locks at 1.000000 E6 %2 counts.

m. Repeat steps d. through j. until the 5316A displays the correct count in all cases.

n.  Setthe 3325A Synthesizer/Function Generator to 1.000000 MHz, 5.000000 MHz, and 10.000000
MHz. Verify the 5316A displays the respective frequency and the display remains stable.

o. This completes the adjustment of the Injection-Locked Multiplier.

5-20. A7 Time Base Reference Adjustment — Standard Instrument

5-21.  The following adjustment sets the frequency of the standard internal time base (see Figure 5-6).

a. Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Press GATE TIME on the 5316A front panel. Adjust the GATE TIME/DELAY contro! for a gate
time of 1to 2 seconds (not critical).

‘ A12 REMOVED FOR CLARITY

Figure 5-6. Internal Time Base Adjustment Location
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c. Setthe 5316A to the FREQ A. Set the Channel A Trigger Level/Sensitivity switch to SENS and set
the control fully clockwise,

d. Set the 3325A Synthesizer/Function Generator to 10.000000 MHz at 100 mV rms. The 3325A
should be locked to the house standard, if available.

e. Connect the output of the 3325A Synthesizer/Function Generator, through a 50-ohm

feedthrough to the 5316A Channel A Input BNC.

f.  Adjust A7C7 (fine adjustment) until the 5316A displays 10.000000 E6 +2 counts. If A7C7 does
not have enough range for this adjustment, adjust A7C4 (coarse adjustment) until the display is
close enough for fine adjustment with A7C7.

g. This completes the Standard Time Base adjustment.

5-22. A7 Option 001 TCXO Adjustment

5-23. Two procedures are given for the adjustment of Opton 001 (TCXO). If the operation of the
counter will be solely at 25°C (78°C), then adjust the oscillator frequency as close as possible to 10 MHz
using the procedure in paragraph 5-24. If the operation of the counter will be over the full temperature
range (0° to 40°C), then the TCXO must be offset by the amount labeled on its cover. This s to keep the
TCXO frequency within the manufacturers temperature specifications. In this case, use the procedure
in paragraph 5-25. Option 001 TCXO is factory set for use at 25°C.

5-24. Adjustment of Option 001 for use at 25°C.

a. Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Connect a house standard (reference frequency) to the external SYNC input of a 1740A
oscilloscope as shown below. Set the 1740A oscilloscope to External SYNC.

5316A
UNIVERSAL
COUNTER

L

FREQ STD OUT

TRIGGERED
SWEEP
OSCILLOSCOPE

REFERENCE
FREQUENCY
STANDARD
EXT
SYNC :
INPUT T INPUT Q
© 00 Q

100 kHz, 1 MHz,

5 MHz or 10 MHz

Connect the 5316A rear panel REF IN/OUT to the Channel A input of the 1740A oscilloscope.

Adjust the TCXO frequency for minimum sideways movement of the 10 MHz signal with ADJ
on the TCXO. See Figure 5-7.
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OPTION 003
e A o)

REFERENCE O cauvTion -
MAX INPUT
A INT. 10V BRMS L

Figure 5-7. TCXO Option 001 Adjustment Location

e.

By timing the sideways movement (in cm/second), the approximate offset can be determined
based on the 1740A oscilloscope sweep speed as shown in the following table.

f.  This completes the adjustment of Option 001 TCXO for use at 25°C.

MOVEMENT SWEEP SPEED | NOTES
1 us/cm 0.1 us/cm 0.01 us/cm 4
1cm/s 11X 10-6 1X10-7 1X10-8 TIME SCOPE TRACE
Tem/10s 1X10-7 1X10-8 1X10-9 MOVEMENT WITH
1cm/100 s 1X10-8 1X10-9 1X 10-10 SECONDHAND OF
WATCH OR CLOCK

For example, if the trace moves 1 centimeter in 10 seconds and th

e sweep speed is 0.01 us/cm, the oscillator signal
is within 1 X 10-9 of the reference frequency.

5-11
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5-25. Adjustment of Option 001 With Offset (0 to 40°C). 6

a. Remove the top cover by removing the screwlocated at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Connect a house standard (reference frequency) to the EXT FREQ STD INPUT of a high
resolution counter such as an HP 5345A Electronic Counter.

Connect the 5316A rear panel REF IN/OUT to the 5345A Channel A Input BNC.
d. Set the 5345A to FREQUENCY A, GATE TIME to 1 second, AUTO DISPLAY, and SEP.

e. Adjust the TCXO frequency to 10 MHz * the offset labeled on the TCXO cover. For example, if
the offset is labeled +3.5 Hz, then the TCXO should be adjusted to a frequency of 10.0000035
MHz on the 5345A display at a room temperature of +25°C.

5-26. A7 Option 004 Oven Oscillator

5-27. The following procedure describes the adjustment of the Option 004 (Figure 5-8).

a. Remove the top cover by removing the screw located at the rear of the 5316A. This screw also
secures the strap handle. Slide the top cover backward until it can be freely removed.

b. Connect the NEGATIVE lead of a 3465A DMM to the 5316A chassis and the PLUS lead to the
terminal pin on the A13 module furthest from the left chassis frame. This pin also has a red wire
connecting it to the A7 module.

Adjust A7R2 for +5.00V £.01V dc.

d. The 5316A should now be allowed to operate for at least 30 minutes before proceeding with
the oscillator adjustment.

- &.,ﬁ i > " AK‘/

Figure 5-8. Option 004 Oven Oscillator Adjustment Location
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e. Connect the output of an 8660C to the 5316A Channel A input BNC through a 50-ohm
feedthrough.

f. Set the 8660C Synthesizer/Generator to 100.000000 MHz at 100 mV rms. The 8660C must be
referenced to a house standard.

g. Set the 5316A front panel controls to the following:

GATETIME ... ... oL, 1TO 2 SECONDS
FUNCTION ... et FREQ A
ATTENUTOR .. . i X1 (OUT)
FILTER .o i NORMAL (OFF)
SEP/COM . e SEPARATE (OUT)
TRIGGER LEVEL/SENSITIVITY ............... SENSITIVITY (IN})
LEVEL/SENSITIVITY CONTROL ........... FULLY CLOCKWISE

h. Remove the threaded caps labelled COARSE and FINE from the A13 oscillator module.

i.  Adjust the COARSE control until the 5316A displays 100.000000 MHz 1 count. Use the
COARSE control to bring the display as close to 100.000000 MHz as possible, then adjust the
FINE control for 100.000000 MHz *1 count.

NOTE

Overflow LED will turn on; all display digits will show zeros, except the
LSB, which shows offset from 10 MHz and should reach 0 +1 as FINE
control is adjusted.

j- Replace the adjustment caps and the top cover. The 5316A should continue displaying
100.000000 MHz £1 count.

5-28. A9 Option 003 Channel C Adjustment

5-29. The following procedure describes the adjustments required to maintain the Option 003
Channel C operating characteristics within specifications. To access the adjustments of A9 Channel C,
the A3/A4 assemblies must be removed as described in the following procedure (see Figure 5-9).

Remove the power cord.

b. Remove the top cover by removing the screw located at the rear of the 5316A. This screw
also secures the strap handle. Slide the top cover backward until it can be freely removed.

c. Remove the top trim strip from the front frame.

d. Remove the three screws securing the front panel to the front frame at the top.

e.  Remove the two front feet on the bottom of the 5316A.

f.  Remove the three screws securing the front panel to the front frame at the bottom.

8. Remove the two hex nuts securing the HP-IB connector to the rear panel.

h.  Remove he hex nut securing the REF IN/OUT BNC to the rear panel.

i. Remove the screw located between the REFERENCE INT/EXT switch and the PRESET
GATE TIME control on the rear panel.

j- Remove the two screws securing the heat sink/support bracket to the right side frame.
Remove the screw securing the A6 DAC assembly stand-off to the right side frame.

k. Disconnect the secondary of transformer T1 from the A1 Motherboard at connector J7
located just in front of the transformer.

I Carefully press on the rear of the heat sink and the rear panel BNC and slide the A1
asssembly several inches forward through the front frame.
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Remove the Trigger Level knobs, the Gate Time knob, the two hex nuts on the Trigger
Level controls, and the two hex nuts on the Channel A and B BNC connectors.

Looking at the back of the A2 Display assembly, remove the hex nut located to the right
of the assembly (just above the Power STBY/ON switch). Located between the front
panel and the A2 Display assembly is a spacer. When the front panel is removed in step p.,
be sure not to lose the spacer.

The Channel A and B Trigger Level Monitor jacks are secured to the front panel. Two
wires with push-on dlips connect them to the A3 Input Amplifier assembly. Pull the front
panel forward about 1" and, using long-tipped needle-nose pliers, disconnect the two
clips from the A3 assembly.

Carefully remove the brass SMC connector from the A9 Input C BNC assembly. Remove
the front panel. Note the space between the front panel and the A2 assembly.

“RO(H) R14(HY)

R16(CL)

R18(L)

5-14

Figure 5-9. Channel C Adjustment Location

Remove the four screws securing the A3/A4 assembly. Remove the A4 assembly by gently
lifting on the rear edge of A4, until the pins come free of the A1 Motherboard connec-
tor A1j5.

Slide the 5316A back into the chassis and reconnect the secondary of transformer T1 to
A1)7 located just in front of the transformer.

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

Reconnect the power cord to the rear panel.
Connect a jumper wire between the Test Points labelled SCV and TP+5.
Connect an HP 8660C Synthesized Signal Generator to the input C BNC.
Set the 8660C to 10.000 MHz at 500 mV rms.
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NOTE

The 3465A DMM to be used in the following step MUST have float-
ing inputs.

Using a suitable IC clip, connect a 3465A DMM between A9U?2 pin 8 and ground. Adjust
trimmer “L” (A9R18) for a reading of 2.6V 15 mV on the 3465A DMM.

Reduce the 8660C output level to 500 uV (.5 mV) rms. Connect the 3465A DMM positive
lead to TP“B1” and the common lead to TP“B2”. Adjust trimmer “HY” (A9R14) for a
reading of 110 mV 1 mV on the 3465A DMM.

Increase the 8660C output level to 50 mV rms. Adjust trimmer labeled “H” (A9R9) for a
reading of 75 mV 1 mV (differential between TPB1 and TPB2) on the 3465A DMM.

Connect the 3465A DMM positive lead to TP“C”. Adjust trimmer “CL” (A9R16) for a
reading of 37 mV +1/-0 mV.

Connect the 8660C rear panel REFERENCE OUT to the 5316A rear panel REF IN. Set the
5316A rear panel REFERENCE EXT/INT to the EXT position. :

Verify the 5316A displays 100.0000 MHz +1 count. If a generator other than the 8660C is
used and/or no reference out is available, then the display should be 100.0000 MHz
+ time base error 1 count.

Recheck steps y. through bb. to verify all voltages. Repeat these steps until all voltages
are within tolerance.

Vary the 8660C frequency from 50 MHz to 650 MHz at 15 mV rms, and 650 MHz to
1000 MHz at 75 mV and verify the 5316A displays the proper frequency.

Reassemble the 5316A by performing steps a. through r. in reverse order.

This completes the A9 Channel C adjustments.
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. . " SECTIONVI
b REPLACEABLE PARTS

6-1. INTRODUCTION .

6-2. This section contains information for ordering replacement parts. Table 6-1 lists the abbrevi- .
ations used in the parts list and throughout this manual. Table 6-2 lists all of the replaceable parts for the
5316A including the options. The parts list is set-up in order of the assembly reference designators (A1, -
A2,A3, etc.). The three options, Option 001, 003, and 004 are listed in order with the other assemblies.- ~
Table 6-3 lists the mechanical parts (chassis parts, front panél, etc). Table 6-4 lists the hardware used
 throughout' the 5316A. Table 6-5 contains the names and ‘addresses that correspond with ‘the
manufacturer’s code numbers. g : ' . ' :

. 63. ABBREVIATIONS

6-4. Table 6-1 lists the abbreviations used in the parts list, schematics, and throughout the manual. In
"« some cases, two forms of the abbreviations may appear, one in all capital letters, and one in partial or

no capital letters. This occurs because the abbreviations in the parts lists are always capitals. However,

in the schematics and other parts of the manual, other abbreviation forms are used with lower case and
. upper case letters. »

' 6-5. REPLACEABLE PARTS

6-6. * Tables 6-2 and 6-3 are the lists of rep.daceable; parts and are‘organizved as follows:

. . a. Electrical assemblies and their ‘components in alphanumerical order by reference .
" "designation. - ' o : L

b. Chassis-mbu'nted parts in alphanumerical order by reference designation.

" c. Miscellaneous parts.

i

" 6-7. The information given for éach part consists of the following: - _ .

The Hewlett-Packard part number. -

o p

The part number check digit (CD). o _ ‘ , . g S
The total quantity (Qty_) used in the a‘s'semblly.‘ l »
.. The description of the part. - )

“A tybical manufacturer of the part in a five-digit codé.. , '

-~ @ a 0

" The manufacturers number for the part.

6-8.- The total quantity of ‘each part used within each assembly is given only once at the first -
- appearance.of the part number in the lists. ’

6-9. ORDERING INFORMATION

6_-10.‘ To order a part _iisted from the replaceable parts table, quote the Hewlett-Packard part
* number, indicate the quantity required, and address the order to the nearest Hewlett-Packard
Office. ‘ C ' - L -

‘ ‘ . 6-11. To order a part that isnot listed in the replaceable parts table,include the 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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Table 6-1. Reference Designations and Abbreviations

REFERENCE DESIGNATIONS

-= gplit ring

A . =assembly DL = delay line [ = relay T = transformer
AT "= attenuator; isolator; DS = annunciator; signaling device L = coll; inductor T8 = terminal board
. -termination : (audlbls or WSuan. iamp LED M = metre TC = thermocouple
B_ = fan, motor E part MP = miscaflaneous mechanical part TP = test point
BT = battery F =fusa P u = circutt, microcircui
c = capacl(or FL  =filter ponion), plug v = electron tube
CP = coupler H = hardware Q = transistor; SCR; triode thyristor VR = voltage regulator. breakdown diode
CR  =diode; diode thyriator. HY = circulator R = resistor W . = cable; transmission path w:re
- varactor J = electrical connector (stationary AT = thermistor X = socket
DG = directional coupler portion); ]ack S =switch Y = crystal unit-piezo-electric .
. - . z = tuned cavity; tuned circuit
A © =.ampere _HD = head _NE = neon SPST = single-pole, single-throw
ac = alternating current HDW = hardware NEG = negative $SB = single sideband
ACCESS = accessory o HF = high frequency N nF =.nanofarad .8ST .= stainless steel
ADJ = adjustment - . ~HG' =.mercury . Ni PL = nickel plate STL = gtee! -
AD - = analog-to-digitat . HI = high N/O = normally open sQ = square -
AF audio frequency HP = Hewlstt-Packard NOM + = nominal SWR = standing-wave ratio
AFC = automatic 'requency control, HPF = high pass filter NORM =normat N SYNC = synchronize o
AGC automatic gain control HR = hour (used in parts list) NPN = nogaﬂve—posnwe—negaﬂve T " = timed (slow-blow fuse}
AL; * = aluminum HV . = high voltage - - NPO = negative-positive zero {zero TA = tantalum
ALC utomatic level control Hz =hertz - temperature coefficient) TC = temperature oompensaﬂng
AM mplitude modutation IC - = integrated circuit 'NRFR = not recommended for field 10 - = time delay
AMPL = amplifier . [2] = inside diameter : . replacement TERM = terminal "
APC —automahcphasecomrol tF . intermediate frequency ns * = nanosecond . TFT - = thin-film transistor
ASSY = assembly IMPG impregnated NSR = not separately replaceable TGL = togg e
AUX = auxiliary in” .- = inch nw- = nanowatt THD
AVG, =average . INCD - . = incandescent o8D = prder by description THRU through
AWG, = american wire gauge . ANCL include{s) ~ [als] = outsrde diameter | ki) titanium
BAL "~ =balance CINP . - input - OH . TOL = tolerance
BCD " - = binary coded decnmni . INS insulation OP AMPL = operational amplifier . TRIM = trimmer .
BD = board N INT internal ., . . OPT ti "TSTR = transistor .
‘BECU = beryllium copper | kg kilogram ‘0sC = oscillator T = translstor-translstor logic
BFO = beat frequency oscillator «Hz kilohertz ox = oxide C TV television -
B8H - binder head kn = kilohm oz = ounce TVI = television interference
BKDN = breakdown “kV = kilovolt .n = ohm - TWT = traveling wave tube
B8P . ‘=bandpass b = pound X ~P " = peak (used in parts hst) u micro (10-8) used in parts list)
BPF = bandpass filter Lc inductance—capacntanoe PAM = pulse-amplitude modulatlon UF microfarad (used in parts ||st)
BRS = brass LED = light-emitting diode o PC = printed circuit UHF ultrahigh frequency
BWO = packward-wave oscﬂlator LF = jow !requency PCM =puise-code modulanon. UNREG = unregulated
= calibrate LG =long: - - pulse-count modulation v - = volt
LH ‘= left hand ) - PDM = pulse-duration modulation VA = voltampere
LM = limit pF = picofarad . Vac
LIN = linear taper (used in parts list}y PHBRZ = phosphor bronze VAR
cm = centimeter fin = linear (PHL = phillips ’ vCo = voltage—controuad ascillator
CMO = coaxial ~LKWASH = lockwasher PiIN = positive-intrinsic-negative Vdc = =voltsdc B
COEF = coefficient Lo = {ow; local oscillator PV = peak inverse voltage VOCW = volts, dc, working (used in
CcOoM = common “LOG = {ogarithmic taper {(used pk = peak parts list) N
COoMP = composition in parts list) - PL = phasse lock V(F) volts, fittered
" COMPL = complete log . = logarithm(ic) PLO = phase lock oscitlator VFO = variable-frequency oscillator
.CONN = connector LPF = fow pass filter PM = phase modulation VHF = very-high frequency
cp . = cadmium plate . w . = low voltage _ PNP = positive-negative-positive -, Vpk = volts peak
CRT = cathode-ray tube - m - = metre {distance) P/O . Vpp = volts peak-to-peak
CTL = complementary transistor foglc mA = milliampere ' POLY - =polystyrene ) vrms = volts rms
cw = continuous wave . MAX = maximum PORC = porcelain VSWR = voltage standing wave ratio
cw = clockwise M0 © = megohm POS = posnlve position(s} {used in vTO = voitage-tuned oscillator
D/A ' = digitai-to-analog - = meg (108) (used in parts list) parts fist) VTVM = vacuum:-tube voltmeter
dB = decibel metal film POSN = position V(X) = volts, switched
-dBm = decibel réferred to 1 mw matal oxide POT = potentiometer - W = watt
dé = direct current MF = medium frequency; microfarad p-p = peak-to-peak "W/ = with i
deg = degree (temperature ‘ (used in parts fist) PP = peak-to-peak {used in parts list) wiv = working inverse voltage
interval or difference} MFR = manufaciurer PPM = pulse-position modulation - ww = wirewound
g " = degree (plane angle) g PREAMPL = preamplifier wW/0 = without
‘°C = degree Celsius (centrigrade) MHz PRF = pulse-repetition frequency YIG = yltrium-iron-gamet
°F = degree Fahrenheit mH = millihenry PRR . = pulse repetition rate Zo = characteristic mpedunce
°K = degree Kelvin ! mho = conductance ps = picosecond
DEPC = deposited carbon " MIN = minimum PT = point
DET = detector miy = minute (time) PTM = puise-time modulation
diam - diameter .. = minute (plane angle} PWM = pulse-width modulation
DIA diameter (used in parts hst) MINAT = miniature PWV = peak working voltage -
DIFF AMPL differential amplifier mm . = millimetre * AC = resistance capacutance
div = division - MOD = modulator RECT = rectifior NOTE
DPDT = double-pote, double-throw MOM = momentary - REF = reference L P
OR = drive . . MOS = metal-oxide semiconductor REG = regulated Ali abbreviations in the parts fist will
0SB double sideband ms = millisecand ° - REPL = replaceable - be in upper case. .
OTL diode transistor logic MTG = mounting RF = radio frequency
DVM = digital voltmeter MTR = meter {indicating dewoe i RF) = radio frequency interference
ECL = emitter coupled logic mv = millivolt RH - = round head; right hand oo
EMF = electromotive force mVac = miflivolt, ac RLC = resi ind itance
€EOP = glectronic data processing mVdc = millivoit, dc RAMO = rack mount only ' 3
ELECT = eler:tm!ytlced mVpk = millivolt, peak g:‘so = root-mean-square 4
ENCAP = encapsulat mVp-p. = millivolt, peak-to-peak = round
= external mvrms = millivolt, rms ROM = read-only memofy MULT'PLIERS
F famd«ﬂ mw . = milliwatt R&P = rack and panel C :
FET fietd-effect transistor MUX = muitiplex Rwv = reverse working voltage Abbreviation Prefix ‘Multiple -
FIF flip-flop MY - ="mylar S = scattering parameter . 12
FH" fiat head - T uA = microampere s = sacond (time) T tera 10
FOLH fillister head - ‘uF = microfarad _ e - =second (plane angle) .G giga . 109
Y] = frequency modulstion uH = microhenry . s8 = slow-blow fuse {used in parts list} M mega 10:
FP.. = front panel umho = micromho _ SCR + = silicon controlled rectitier; screw k kilo 10
FREQ = frequency - . us = microsecond SE = golenium da deka 10 .
FXD =fixed L S = microvolt SECT = sections d (dact 107
g = gram : #Vac = microvolt, ac SEMICON = semiconductor . ¢ centi 10-3
GE = germanium #vVdc =.microvolt, dc SHF = superhigh frequency m milti 10-
GHz = gigahertz #Vpk = microvolt, peak S| = gilicon [ micro lo-6
GL - = glass wVp-p = microvolt, peak-to-paak . SIL . = silver n nano 10"?2
GND = ground(ed) -uVrms = microvolt, rms SL * = slide B pico 10-
H = henry uW = microwatt - - SNR = signal-to-noise ratio ! - femto 10_:5
h = hour nA . = nanoampere SPOT = single-pole, double-throw -8 atto 10-18
HET = heterodyne -NC = no connection SPG = sprmg
HEX - =hexagonal , NC = normally closed "SR
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| 6-12. DIRECT MAIL ORDER SYSTEM

6-13. -

Within the USA, Hewlett—Packard can supply parts through a drrect mail order system The -

. advantages of usmg this system are:

oA
b.’

614

615,
‘616,

a.

Dlrect orderrng and shrpment from the HP Parts Center in Mountain View, Calrforma

_No maximum or minimum on any mail order (there is'a minimum order amount for parts
ordered through a local HP office when the order requires billing and invoicing).

. Prepaid'transportation (there is a small handling charge for each order).

~ No invoicing to provrde these advantages, a check or money order must accompany each
" order. ;

Mail order forms and specific ordermg lnformatlon is available through your Iocal HP offrce e
. .Addresses and phone numbers are located at the back of thrs manual e

SPECIAI. PARTS REPI.ACEMENT CONSlDERATIONS

Certam mechanrcal parts and electncal components requrred specral considerations. They are:

Transformer T1: If the power transformer T1 must be replaced, order HP Part Number 05316-

~ 80001. This is a complete transformer assembly including the connectors. The parts listfor 71 .
contains all of the miscellaneous parts that make-up the assembly for those cases where onlya -
"‘connector is defective and not the transformer rtself The transformer support bracket (MP29) ,

IS not included.

Front Panel: Two front panels are avallable The standard front panel wrthout ahole for the
Channel. C BNC connector, HP Part Number 05316-00001. The front panel with the hole for"
the Channel C BNC is HP Part Number 05316-00005. The replacement front panel includes- the

' two trigger level test points (labelled TRIGGER LEVEL OUT). However, the replacement front

panels do not include the wires that connect the trigger level test points to the A3 assembly or

any of the switch bezels, knobs, or display window.

Side Struts: The left-and nght-srde struts are physically different and cannot be mterchanged
The left strut is drilled tofacilitate the addition of Option 006 Offset/Normalizer. Looking from
the front of the instrument, the right-side strut (undrilled) is HP Part Number 5020-8831, and
the left-side strut (drilled) is HP Part Number 5020-8886.

Function Switch Assembly $1: The functron 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 05316-60100. Do not attempt to separate ‘the assemblles and replace
only one. : ,

-Of the flve LS IC’s'used in the 5316A, only two are avallable from suppllers other than HP.

* ‘They are the Motorola MC68488, A1U12, and the Display Driver, Intersil ICM7218A, A2U2.

- The two Microcomputers, A1U1, a Mostek/Motorola 3870 and A1U10, a Motorola MC6801,
contain internal ROM that'is programmed specifically for the 5316A and are available only
{from.HP. The Multiple-Register-Counter (MRC) A1U2is manufactured only by HPand is not

" available from any other suppliers.

A1 Motherboard: If the A1 Motherboard is to be replaced, order HP Part Number 05316-
60001. This will includé the four LSI IC’s, A1U1, U2, U10, and U12. Also included are the

heatsmk support bracket (MP28) and the A5 Drsplay Support assembly
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h. . Bottom Cover MP9: The replacement bottom cover (HP Part Number 5060-9964) does not

include the information label MP18. The label must be ordered separately under HP Part
Number 7120-8571.

i. A1 Motherboard Slide Rails: If any of the A1 Motherboard slide rails (MP19). are to be

. replaced, new retainers (MP20) should be used. Two are required for each rail.

j.  REF IN/OUT BNC connector (J9): The REF IN/OUT BNC connector is secured to the A1
Motherboard with two rivets. If the connector is to be replaced, the following procedure
should be used to replace the connector. : :

1. Remove the A1 Motherboard as described in Section V, A9 Option 003 Channel C
. Adjustment, paragraph 5-26, steps a. through I. Also remove the A6 Digital-to-Analog -

Converter assembly. Remove the A1 Motherboard completely from the chassrs.

' 2. Obtain the following hardware:

3. Usinga1g” drill bit, drill out the two rivets and unsolder the two leads at
- the motherboard

4. Secure the new connector to the A1 Motherboard as shown in the
following figure, -
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Table 6-2. Replaceable Parts

i
i
;
Reference HP Part |C Mir i
Designation | Number |D]| QY - Description. Code Mtr Part Number |
M {
|
at. 0. | os318-e0014| 4 1 | MoTHER BoaRD (SERIES 2404) 28480 | 05316-60001 E
ACt ’ - '] 0160-48S7 0 2 CAPACITOR-FXD .1UF +-20% SOVDC CER 16298 CACO4X7R104m50A ’
AlC2 0160-3879 ? 6 CAPACITOR-FXD .OtUF +-20% 100VDC CER 28480 0160-3879 |
. AIC3 - 0180-0562 1 7 | CAPACITOR-FXD 33UF+-20% 10VDC TA $6289 196D336X0010KAL ¢
AlC4 . 0160-3879 7 - CAPACITOR-FXD ,01UF +-20% 100VDC LER 28480 0160-3879 !
AICS 0160-4556 8 1 CAPACITOR-FXD 1000PF +-20% 100VD( CER 16299 CACO2X7R102M1G0A ' i
A1C8 . 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879 ;
A167 RS 0160-3879 ki CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879 !
AlC8 .0 ] 0166-3879 7 CAPACITOR~FXD .O1UF.+~-20% 160VDC CER . 28480 0160-3879 !
A1CS 0160-3879 7 . CAPACITOR-FXD .G1UF +-20% 100VDC CER 28480 0160-3879 ;
AlC10 . 0160-4554 7 14 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554 !
AtC1t 0180-4557 0 CAPACITOR-FXD . 1UF +-20X SOVDC CER . 16299 CACO4X7R104MOS0A :
AlC12 0180-0562 1 J CAPACITOR-FXD 33UF+-20X 10VDC TA "1 56289 196D336X0010KA !
AIC13 - 1-.0180-0562 1 CAPACITOR-FXD 33UF+-20% 10VDC TA 56289 196D336X0010KA1 o
A1C14 0160-4554 7 . CAPACITOR-FXD ,01UF +-20% SOVDC CER 28480 0160-4554 §
AICIS ! 0180-2815 1 3 CAPACITOR-FXD 100UF+-20X 1OVDC TA 28480 0180-2815 C
AIC16 0180-281S 1 CAPACITOR-FXD 100UF+-20% 10VDC TA ‘ 28480 0180-2815 . : ‘
A7 . 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554 . !
AlC18 0180-2820 8 3 CAPACITOR-FXD .22UF+-20% 35VDC TA 28480 0180-2820 '
. AICI8 .1 0180-2820 8 CAPACITOR-FXD .22UF+-20% 3SVDC TA 28480 0180-2820" .
A1C20 0160-4554 7 B CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554 : - i
AiIC21 e - . - NOT ASSIGNED . . . ’ .
A1C22 - 0160-4554 7 ' CAPACITOR-FXD .Q01UF +-20% SOVYDC CER 28480 0160-4554 :
A1C23 - 0160-4493 3 2 CAPACITOR-FXD 27PF +-5% 200VDC CER 0+-30 | 28480 0160-4493 :
Al1C24 . 0160-4483 3 CAPACITOR-FXD 27PF +-5% 200VDC CER 0+-30 28480 0160-4493 | !
. A1C25 . - . NOT ASSIGNED : :
. . N H
A1C28 0180-2815 1 "] CAPACITOR-FXD 1OQUF+-20X 10VDC TA : 28480 0180-281% . :
A1C27 1 NOT ASSIGNED L . » . e v
AIC28 . - . NOT ASSIGNED IR - . |
A1C29 0160-4388 6 3 CAPACITOR-FXD 100PF +-SPF 200VDC CER ) 28480 0160-4388 . «{ R, c
A1C30 - 0160-4389 -] CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 0160‘4»389 b :
AIC31 . 0160-4389 16 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 0160 4389 .
AIC32 0180-0562 1 CAPACITOR-FXD 33UF+-20% 10VDC TA 56289 1860336X0010KA1 -
AIC33 s 0160-4554 7 CAPACITOR-FXD .01UF +-20X SOYDC CER 28480 0160-4554 ;" .
A1C34 o .0180-2820 8 CAPACITOR-FXD ,22UF+-20% 35VOC TA 28480 0180-2820 '%,'i
A1C3S 0180-0562 1 CAPACITOR-FXD 33UF+-20% 10VDC TA - 56289 1960336X0010KA1 }
At1C36° 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 -} 0160-4554
AIC37 '} 0180-2990 3 1 CAPACITOR-FXD 7500UF+75-10% 20VDC AL 28480 | 0180-2890 - o
A1C38 . ) 0180-2991 4 2 CAPACITOR-FXD 3900UF+100-10% 20VDC AL 56289 674D398H020JLSA .
A1C39 0180-2991 4 CAPACITOR-FXD 3900UF+100-10% 20VDC AL . 56289 674D398H020JL5A .
A1C40 .- ] 0180-0562 1]. CAPACITOR-FXD 33UF+-20% 10VOC TA . 56289 196D336X0010KA1 L
A1C4t . §-0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVOC CER . 28480 0160-4554
A1C42 . 0160-4554 7 . CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554
A1C43 - 0160-4386 3 1 CAPACITOR-FXD 33PF +-5% 200VDC CER 0*‘30 28480 0160-4386 -
A1C4a TR : NOT ASSIGNED . :
AlCas t 0121-0475 | 1. 1 CAPACITOR-V TRMR- POLYP 2- ZZPF 100V - - § D2s40 2222 808 11229
AlC46 .- ) . NOT ASSIGNED
A1C47 0160-4554 1 CAPACITOR-FXD .O1UF +-20% SOVDC CER 28480 0160-4554
A1C48 | ) 0160-4554 '} 7 CAPACITOR-FXD .OtUF +-20X SOVDC CER . ‘28480 0160-4554
“A1C49 7 0160-4554 7 CAPACITOR-FXD .O1UF +-20% SQVDC CER 28480 0160-4554
A1CS0 0121-0168 .9 1 | CAPACITOR-V TRMR-PSTN .2-1.SPF 600V 28480 0121-0168
-+ AICS1 i 0180-0562 1 CAPACITOR-FXD 33UF+-20% 10VDC TA ) £6289 186D336X0010KA1T
AICS2 - 0160-4554 | 7! CAPACITOR-FXD .G1UF +-20X SOVDC CER . 28480 0160-4554
(A1CS3. " 0160-4554 1 CAPACITOR-FXD .01UF +-20X SOVYDC CER 28480 0160-4554
A1C94 o 0160-4481 g 1. CAPACITOR-FXD 270PF +-5X 100VDC CER 51642 150-100-NPO-271T
AICRT - 1901-0050 3 6 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
© AICR2 < . 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28480 1901-0050
A1CR3 "1 1901-9518 8 3 DIODE-SM SIG SCHOTTKY 28480 - | 1901-0518
© AICR4 . : 1801-0731° 7 3 DIODE-PUR RECT 400V 1A A 28480 1801-0731
AICRS . -] 19062-0049 2 1 DIODE-ZNR 6.18V 5% D0-35 PD=.44 . 284?0 1902-0049
A1CR6 1901-00S0 3 DIODE-SWITCHING 80Y 200MA -2NS DO-3%5 28486 1901-0050
AICR7 . 1901-0638 3 1 DIODE-Fli BRDG 100V 44 04713 MDA-970-2
AICRS . 1901-073t .| 7 DIODE-PUR RECT 400V 1A : 28480 | 1901-0731
AICRS 1901-0731 1 DIODE-PUR RECT 400V 1A . 28480 _1901 -0731
AICR10 . .1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 ) 1801-0050

'See introduction to this section for ordering mformatxon ) .
*Indicates factory selected value - _ 6-5 :
fBackdatmg inf ormauon in Section VII , &



Model 5316A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

‘A1IR2S

RESISTOR 9.09K 1% 1256 F TC=0+-100

Reference HP Part |C - ; Mir g
Designation | Number |D Qty Description Code Mfr Part Number
T -ATCRY o 1901-0080 ] 3 - DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050 -
AICR12 1901-0518 8 .DIODE-SM SIG SCHOTTKY 28480 1901-0518"
-AICR13 i 1901-0518 | 8 DICDE-SM SIG SCHOTTKY 28480 1901-0518
AtCR14 1901-@050 3 . " DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AtT1A . 1200-0423 -] 8 4 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0423 "
A1J2A - 1251-3768 1 1 CONTACT-CONN U/W-POST-TYPE MALE DPSLOR 28480 1251-3768
A1J3A | - 1261-5237 9 1 | CONNECTOR 11-PIN M POST TYPE 28480 1251-5237
L A1J4A 1261-5281 -1 3 1 CONNECTOR 12-PIN F POST TYPE 28480 | 1251-5281
. A1JSA -1{200;04;23 8 o 4 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0423
T A1T561 1251-4787 21 % SHUNT-DIP 8 POSITION; DUAL INLINE PKG 28480 1251-4787 .
A1J6A 1251-16286 2 1 CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS 28480 1251-1626 -
TALT7A 1251-3638 . | 0 | CONNECTOR 6-PIN M POST TYPE 28480 1251-3638
A1T8A 1200-0567 1 1 SOCKET-IC 28-CONT DIP DIP-SLOR: : 28480 1200-0567
ALT9A 1250-1630 [ 1 CONNECTOR-RF BNC FEM SGL-HOLE-RR 50-0HM 28480 1250-1630 )
A1TJ10A- . 1251-421§ 1 1 CONNECTOR 6-PIN F POST TYPE 28480 1251-421S
ATK1 0490-1317 3 1 RELAY-REED 1C 250MA 200VDC SVDC-COIL 3VA 28480 0490;1317 ’ '{
ALY STOU-1607 4 1 INDUCTOR RF-CH-MLD @0t S% . 166DX.385LG 28480 8100-1637 6£“
AlL2 9140-0114 4 A INDUCTOR RF-CH-MLD 10UH 10% .166DX.385LG" 28480 -9140-0114
AL3 9140-0238 | 8 ~1 INDUCTOR RF-CH-MLD 82UH SX .166DX,385LG 28480 9140-0238
AlQi 1853-0036 2 2 TRANSISTOR PNP SI PD=310MW FT=2S50MHZ 28480 1853-0036
A1Q02 1854-0215 '] 1 S. | TRANSISTOR NPN SI PD=3S0My FT=300MHZ 04713 2N3804
A1Q3, 1854-0215 1 TRANSISTOR NPN SI PD=3S0MW FT=300MHZ 04713 2N3904
A1Q4 . §.1853-0363 8 ~2 TRANSISTOR PNP SI PD=50W FT=20MHZ 03508 X45H281
i ] 0340-0620 {2 3 INSULATOR-XSTR THRM-CNDCT 28480 0340-0620
3040-0468 3 -3 INSULATOR-XSTR NYLON 28480 3040-0468
AtQS 1854-0215 ] 1 TRANSISTOR NPN SI PD=3S0MY FT=300MHZ 04713 2N33804
A1Q6 1854-0215 1] TRANSISTOR NPN SI P0=350MW FT=300MHZ 04713 2N3904
A1Q7 1853-0363 8 TRANSISTOR PNP SI PD=SO0W FT=20MHZ 03508 X45H281
0340-0620 2 INSULATOR-XSTR THRM-CNOCT 28480 0340-0620
B 3040-0468 3 INSULATOR- XSTR NYLON 28480 3040-0468
A1Q8 1853-0036 - § 2 TRANSISTOR PNP SI PD= 310MU FT=250MHZ 28480 -1853-0036
AfQS 1854-0560 9 1 TRANSISTOR NPN SI DARL PD=310MW 04713 .| MPS Al12
A1Q10 - 1854-0635 9 1 .] TRANSISTOR NPN SI PD=50U FT=20MHZ 03508 D44HsS
- - 0340-0620 '] 2 INSULATOR-XSTR THRM-CNDCT - 28480 0340-0620
3040-0468 3 INSULATOR-XSTR NYLON . 28480 3040-0468
AlQH 1854-021 1 TRANSISTOR NPN 51 PD=350NIJ FT=300MHZ 04713 ] 2N3904
AIRY 2106-390, s 1 RESISTOR VARTABLE IJ/SM S00K OHM +- 20% 28480 2100-3904
AIR2 1810-0365 0 1 NETWORK-RES 6-SIP2.2K OHit X § 01121 206A222
- AIR3 0757-0465 8 3 RESISTOR 100K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1003-F
ARG - . NOT ASSIGNED | .
AIRS 0698-7218 B 2 | RESISTOR 178 1% .0SW F TC=0+- 100 ’ 24546 C3-1/8-T0-I78R-F’
AIRS 0698-7218 S - RESISTOR 178 1% ,05W F TC=0+~100 - 24546 C3-1/8-T0-178R-F
AR7? 0757-0199 3 4 RESISTOR 21.5K 1% 1254 F TC=0+-100 24546 C4-1/8-T0-2192-F
AlRS 0698-3440 7 4 | "RESISTOR 196 1% .125W F TC=0+-100 24546 C4-1/8-TO-196R-F
A1RS 0698-3431 ] 2 RESISTOR 23.7 1X .125W F TC=0+-100 03888 PMESS-1/8-T0-23R7-F
: MRlO 0698-3442 ‘9 2 RESISTOR 237 1% .125UW F TC=0+-100 24548 C4-1/8-T0-237R-F
A‘IRH 0757-0465 -] 6 RESISTOR 100K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1003-F
AIR12 0757-0465 ] - RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
AtR13 1810-0369 4 1 NETWORK-RES 6-SIP100.0K OHM X S 11236 750-61-R100K -
AiR14 1 0757-0438 3 1 RESISTOR §.11K 1% 125 F TC=0+-100 24546 C4-1/8-T0-5111-F
AlR1S 0698-3442 g8 ! RESISTOR 237 1% 1250 F TC 04~ 100 24546 | €4-1/8-T0-237R-F
AlR1S 1810-0367 | 2 1. NETWORK-RES 8 SIP4 7K OHM X §° 01121 §{ 206A472
AtR17 0767-0401 {0 2 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
AlR18 0757-040t1 .°] O ’ RESISTOR 100 1% .125W F TC=0+-100 24546 €4-1/8-10~101-F
“AIR19 0757-0199 -} 3 RESISTOR 21,5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F -
A1R20 . 0767-0279 0 2.1 RESISTOR 3.16K 1% 1254 F TC=0+-100 24548 C4-1/8-T0-3161-F .
* o AIR2A 0757-0428 1 -3 RESISTOR 1.62K 1% 1254 F TC=0+-100 24546 €4-1/8-T0-1621-F
- AIR22 0757-0416 7 1 RESISTOR 511 1% ,125W F.TC=0+-100 24548 C4-1/8-TO-511R-F
A1R23 - 2100-0567 0 3 RESISTOR-TRMR 2K 10% C TOP-ADT 1-TRN 28480 2100-0567 ’
AiR24 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1621-F
0757-0288 1 3 18701 MF4Ct/8-T0-8081-F

See mtroductlon to this section for ordering mformauon
*Indicates factory selected value -
tBackdating information in Section VII

\



Model 5316A"
Replaceable Parts

Table 6-2. R,epiaceable Parts (Continued)

Reference HP Part |C e ‘
Designation Number [p| QY : Description . C"ﬂ,'ée Mfr Part Number
A1R26 . . 0797-0442 9 1 RESISTOR 10K 1% .1254 F TC=0+-100 24546 €4-1/8-T0-1002-F
AtR27 2100-0567 0’ '] - RESISTOR-TRMR 2K 10X € TOP-ADJ 1-TRN 28480 2100-0567 |
AlR28 . . 0698-0082 7 2 RESISTOR 464 1% 1254 F TC=04-100 , 24546 C4-1/8-T0-4640-F
AIR29 - . 0757-0288 11 RESISTOR 9.09K 1% .1254 F TC=0+-100 18701 1F4C1/8-T0-9091-F
A1R30 s ) 0757-0288 - 1 RESISTOR 9.09K 1X .125§ F TC=0+-100 18701 MF4C1/8-T0-9091 -F
AIR3t 7 - 1 0757-0279 0 RESISTOR 316K 1% L1294 £ TC=0+-100 24546 C4-1/8-T0-3161-F
A1R32 0698-3162 - {0 | -1 ] RESISTOR 46.4K 1X .125W F TC=0+-100 - 24548 C4-1/8-10-4642-F
- AIR33 . 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+-100 - 24546 | C4-1/8-T0-1001-F -
AlIR34 0757-0428 1 | - RESISTOR 1.62K 1% ,1254 F -1C=0+-160 \ 24546 C4-1/8-T0-1621-F " - -
Al R3§ {2100 "0567 1] RESISTOR'TR"R 2K 10% C TOP-ADY 1-TRN 28480 2100-0567 c
- AIR36 0698-3440 7 RESISTOR 196 1X .12 F TC=0+-100 : 24546 C4-1/8-T9-196R-F
AIR37 .~} 0698-3440 7 ‘| RESISTOR 196 1% .1250 F TC=0+-100 © | 24546 C4-1/8-T0-196R-F
AIR3S . . 1810-0405 g 1 NETWORK-RES 8-SIP470.0 OHM X 4 s 4 01121 2088471 s
A1R39 -1 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 - 24546 C4-1/8-T0-4640-F ~ -
AIR40 . ) 0698-3156 2 1 RESISTOR 14.K 1; 1254 F TC=0+-100 . 24546 C4-1/8-TO-1472-F - :
AIR4t - - . -1810-0374 1 1 CNETWORK-RES 8-SIP1.0K OHM X 4 - c 01121 2088102 L
X AiR42 0757-0384 | O 1 RESISTOR S1.1 1% .125UW F TC=0+-100 | 24546 C4-1/8-T0-S1R1-F -
~ATR43 Lo .| 0698-0084 9 1-] RESISTOR 2.15K 1% 1254 F TC=0+'10_0 . 24546 C4-1/8-T0-2151-F
T AR S : 2100-3357 2 1 RESISTOR-TRMR SO0K 10% C SIDE-ADJ 1-TRN 28480 2100-3357 )
TAIRS . -1 0698-3431 6 . | RESISTOR 23.7 1% .125U F TC?0+'100 03888 PMESS-1/8-T0-23R7-F
AR - - 0698-3440 7 RESISTOQ 196 1% .1254 F TC 0+-100 24546 C4-1/8-T0-196R-F
A151 . 310, -2287 1} 1 SUITCH ASSEHBLY PUSHBUTTON . ’_ 28480 1 3101-2297.
st1S2 Lo b P/0 AIRI . . - SN o
A1S3 T 3101-1977 (] 1 1 SWITCH-SL DPDT SUBMIN .SA 12SVAC PC . 28480 3101-1977 . T R '» X
A1TPY 0360-1682 0 9 TERMINAL-STUD SGL-TUR PRESS-MTG . 28480 0360-1682 . . . -
AP - Co- 0360-1682 0 . TERMINAL-STUD SGL-TUR PRESS-MTG . | 28480 0360-1682 .
A1TP3 - 0360-1682 0 | . TERMINAL-STUD SGL-TUR PRESS-MTG i 28480 0360-1682 . L
AlTP4 . 0360-1682 J 0 . TERMINAL-STUD SGL-TUR PRESS-MTG . 2848¢ 0360-1682 W o, -
~A1TPS . ] 0360-1682 [1] TERMINAL-STUD SGL-TUR PRESS-MTG s 28480 | 0360-1682 - # "4 )
A1TP6 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG : 28480. 0360-1682 ST . -
ATP? N 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG . 28480 0360-1682 a4 R
A1TP8 ' 0360-1682 0 TERHINAL ~STUD SGL-TUR PRESS-MTG 28480 0360-1682
Al1TP9 - -] 0360-1682 0 TERNINAL‘STUD SGL- TUR PRESS-MTG - . 28480 0360-1682 - .
- . . ks
. AUt X 1820-2131 13 .1 IC-MCU; CLK FREQ=4 MHZ, U/ROﬂ/Rkﬂ/4 I/O "1 sooss MK3870/20N MASKED g;
. . 1200-0552 " | 4 8 SOCKET-IC 40-CONT DIP-SLDR 28480 1200-0552 T
AlU2 1820-2312 2 1 IC MISC 28480 1DA9-2902 s
-1 1200-0552 14 SOCKET-IC 40-CONT DIP-SLDR . 28480 1260-0552 - :
A1U3 ) 1820-1747 ) 1 IC GATE CMOS NAND QUAD 2-INP 04713 MC14011BCP
- A4 1820-2228 9 1 IC LCH CMOS NAND R-S QUAD 04713 MC140448CP
-A1US 1820-1266 3 2 IC BFR CMOS NON-INV HEX 27014 MM8OCI7N R )
A1UB 1820-1266 3l JIC BFR CMOS NON-INV HEX 27014 MMSOCOTN - . .
A1U7 1826-0501 9 1 : IC MULTIPLXR 2-CHAN-ANLG TRIPLE 16-DIP-P 04713 MC140538CP )
A1U8 ~ 1820-1466 S 1 IC FF CMOS D-TYPE POS-EDGE-TRIG COM 27014 - | MM74C174N
AiU9 - ] 1826-0544 0 R | IC V RGLTR-V-REF-FXD 2.5V 8-DIP-C PKG 28480 1826-9544
Al UIO 1820-2333 7 | JIC-MCU; CLOCK=1MHZ; ROM; RAM; 1/0; TIMER; UART 04713 MCB801P
. . 1200-0552 q * SOCKET-IC 4C-CONT DIP-SLDR 28480 1200-0552
’A1U11 v1820-1216 3 | IC DCOR TTL tS 3-TO-8-LINE 3-INP 01295 SN74LS138N
AtU12 . 1820-2113 1 | IC MICPROC-ACCESS NMOS . 04N13 MC68488L -
- 1200-0552 4 SOCKET-IC 40-CONT DIP-SLDR . 28480 1200-0552
ATUI3 1826-031% 3 | 1C OP AMP GP QUAD 14-DIP-P PKG 27014 LM348N
A1U14 I 1820-1492 7 1 JIC BFR TTL LS INV HEX 1- INP . 01285 SN74L.S368AN
AtU1S . 1820~1416 ) 1 IC SCHMITT-TRIG TTL LS INV HEX 1 INP 01295 SN74LS14N
AtU1B - X 1820-0809 8 1 -IC RCVR ECL LINE RCVR QUAD 2-INP 04N3 MC10115P
1200-0552 4 SOCKET-IC 40-CONT DIP-SLOR . - 28480 1200-0552
1200-0552 4 SOCKET-IC 40-CONT DIP-SLOR . 28480 1200-0552
. 1200-0552 4 SOCKET-IC 40-CONT DIP-SLDR 28480 1 20070552
1200-0552 4 SOCKET-IC 40-CONT DIP-SLDR 28480 {«1200-0552 .
0360-053S |0 1 |- TERMINAL-TEST POINT .330IN ABOVE - 28480 0360-053% . : -
0380-0741 . {2 4 .| STANDOFF-RVT-ON ,187-IN-LG 6~32THD 00000 ORDER BY DESCRIPTION R
0380-0183- 2 6 ‘| STANDOFF-RVT-ON ,875-IN-LG 6-32THD 0%0 ORDER BY DESCRIPTION
0380-0966 3 2 STANDOFF-RVT-ON .08-IN-LG 4-40THD 00000 ORDER BY DESCRIPTION
0380-1226 0 1 STANDOFF-RVT-ON 1.376-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION -

R - See lntroductlon to this section for ordermg mformatxon
*Indicates factory selected value .
+Backdating information in Section VIT . . . .67



Model 5316A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

7204-0003

Reference |HPPart |C .
Designation | Number {D Qty - Description C"';ge Mfr Part Number
0510-0002 S 4 | THREADED INSERT-NUT 6-‘32 ;OSZ'IN'LG STL 28480 0510-0002
0590-0184 2 4 THREADED INSERT-NUT 4-40 ,058-IN-LG SST 28480 0590-0184
4 ALUMINUM SH .083IN AAS0S2-H321 28480 7204-0003

68 -

" See introduction to this section for ordering information

- *Indicates factory selected value
tBackdating information in Section VII



Table 6-2. Replaceable Parts (Continued)

Model 5316A

Replaceable Parts

Reterence HP Part |C Mtr ‘
) t Description
Designation | Number || QtY P Code Mir Part Number
&
A2 05315-600121 6 1 DISPLAY ASSEMBLY (SERIES 2144) 28480 05315-60012
A2Ct 0180-2928 8 1 CAPACITOR-FXD 68UF+-10% 10VDC TA 28480 0180-2929
A2DS0 1990-0730 3 9 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 $082-7611
A2081 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 5082-7611
A2052 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 5082-7611
A20S3 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 5082-7611
A20S4 1980-0730 . 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 R 5082-7611
A20SS 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 5082-7611
A2DS6 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 $082-7611
A2087 1990-0730 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 £082-7611
A2DS8 1990-0730 - { 3 DISPLAY-NUM-SEG 1-CHAR .3-H RED 28480 5082-7611
A2059 1990-0757 4 1 LED-LAMP LUM-INT=1MCD IF=3SMA-“AX BVR=S5V $0522 Mvs7124
A20S10 1990-0517 4 7 LED-LAMP LUM-INT=3MCD IF=20MA-MAX BVR=SV 28480 5082-4655
A20S11 1990-0517 4 LED-LAMP LUM-INT=3MCO IF=20MA-MAX BVR=SV 28480 $082- 4655
A20812 1990-0517 4 LED-LAMP LUM-INT=3MCD IF=20MA-MAX BVR=SV 28480 £5082-465%
A20S13 1990-0517 4 LED-LAMP LUM-INT=3MCD IF=20MA-MAX BVP=5V 28480 5082-4655
A2DS14 1890-0517 4 LED-LAMP LUM-INT=3HCD IF=20MA-MAX BVR=SV 28480 5082-4659
A20515 1980-0517 ‘4 LED-LAMP LUM-INY=3MCD IF=20MA-MAX BVR=5V 28480 5082-4655
A20S16 1990-0517 4 LED-LAMP LUM-INT=3MCD IF=20MA-MAX BVR:=5V 28480 5082-465S
A2J1A 1251-9344 8 1 CONN-POST TYPE .100-PIN-SPCG 12-CONT 28480 1251-5344
A2J1B 1251-534% 1] 1 CONN-POST TYPE .100-PIN-SPCG 7-CONT 28480 1291-5345
AL 9100-1618 1 1 INDUCTOR RF-CH-MLD S.6UH 10% 28480 9100-16|§
A2R1 0757-0398 4 1 RESISTOR 7S 1X .125W F TC=0+-100 24546 C4-1/8-T0-75R0-F
AZR2 0698-3438 3 2 RESISTOR 147 1% .1256 F TC=0+-100 24548 C4-1/8-T0-147R-F
A2R3 0698-3438 3 RESISTOR 147 1X .125W F TC=0+-100 24546 C4-1/8-T0-147R-F
AZ2R4 0698-3442 ] 1 RESISTOR 237 1X . 125‘4 F TC=0+-100 24546 C4-1/8-T0-237R-F ¢
A2U1 1820-1199 1 1 ) IC INV TTL LS .HEX 1-INP . 01295 SN74LS04N )
A202 1820-1688 3 1 IC OCOR TTL LS BCD-TO-7-SEG: 01295 SN74L.S247N
A2U3 1820-2132 4 -1 IC DRVR CMOS DSPL LED 32293 ICH7218A ,
A2XDS0 1200-0474 ] 10 SOCKET-IC 14-CONT DIP-SLOR 28480 1200-0474 -
A2XDS1 1200-0474 ] SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A2XDS2 1200-0474 9 SOCKET-IC 14-CONT DIP-SLDR 28480 1206-0474
A2XDS3 1200-0474 9 SOCKET-IC.14-CONT DIP-SLDR 28480 1200-0474 b
A2XDS4 1200-0474 9 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A2XDSS 1200-0474 9 SOCKET-IC 14-CONT DIP-SLOR 28480 1200-0474
A2XDS6 1200-0474 9 SOCKET-IC 14-CONT OIP-SLDR 28480 1200-0474
A2XDS7 1200-0474 ] ‘SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A2XDS8 1200-0474 9 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A2XU1 1200-0474 {9 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0474
A2XU2 1200-0473 8 1 SOCKET-IC 16-CONT DIP DIP-SLOR 28480 1200-0473
A2XU3 1200-0567 1 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A2 MISCELLANEOUS PARTS
0380-0458 8 .1 SPACER-RVT-ON .437-IN-1G .152-IN-ID 28480 0380-04S8
1 251 -3768 _ 1 1 CONTACT-CONN U/u-POST-TYPE MALE DPSLOR 28480 1251-3768

See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII
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Model 5316A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |C o Mfr : .
. : art Number
Designation | Number [D Qty | Description Code Mfr Part Number
4
NOTE
IF A3 OR A4 IS TO BE REPLACED, BOTH
| ASSEMBLIES MUST BE REPLACED AS A PAIR. ET
) . . OROER HP PART “NUMBER - 05316 60100 _’
‘a3a4 0531660100 | 4 AR INPUT/AMPLIFIER ASSENBLY 8as0 | 05316-60100 - .
A3 ' -05316-60003] 6 ‘1 ' 'INPUT AP SUITCHES (SERIES 2426) 28480 05316-60003 .
A3CH " o180-0s62 | 1] - 17] CAPACITOR-FXD 33UF+-20% 1OVDC TA 66289 | 196D336X0010KAY
A3C2’ 0160-3879 7 3 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 01603879
A3C3 0160-3879 7 -} CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879 .
A3C4 0160-3879 7 - CAPACITOR-FXD .01UF +-20% .100VDC CER - 28480 0160-3879
A3CS . 0160-470S 0 .2 _CAPACITOR-FXD 2.2FF {-—.2SPF $00vDC CER 28480 0160-4705 :
A3C6 0160-5108 9 4‘ CAPACITOR-FXD- .0TUF +-10X SO00VOC CER 28480 0160-5108
T A3C7T | 0160-4350 1 o1 CAPACITOR-FXD 68PF +-5% 200VDC CER 0+-30 28480 0160-4350 -
A3C8 . ... 0160-5108 9 ) CAPACITOR-FXD .01UF +-10% S00VDC CER 28480 0160-5108
A3C9 - 0160-3877 1) M | CAPACITOR-FXD 100PF. +-20% 200VDC CER 28480 0160-3877
A3C10 0160-4708 | 0 . CAPACITOR- FXD 2 2PF +- . 25PF S00VDC CER 28480 0160-4705
A3CH 0160-510§ 9 CAPACITOR-FXD 01UF +-10% S00VOC CER 28480' 0160-5108
A3C12 - 0160-5108 9 } CAPACITOR- FXD 01UF +- 10% S00VDC CER 28480 016_0«5108
A3SCR1 1901-0376 6 -4 DIODE-GEN PRP 35V SO0MA DO- 35 28480 1801-0376
. A3CR2 1801-0376 6 DIODE-GEN PRP 35V S0MA DO-3S 28480 1901-0376
.A3CR3 1901-0376 8 DIODE-GEN PRP 35V SOMA DO-35 28480 1901-0376
A3CR4 - 190170376 6 DIODE-GEN PRP 35V som 00-35 28480 -1901-9?76
; Asﬁsl ) 1890-0660 8 2 LED-LAMP LUM-INT=8MCD IF= 2om HAX BVRsSV 28480 $082-4597
} 4040-1482 | 0 2 | STANDGFF-LED 28480 | 4040-1462 .
. A3DS2 1990-0660 8 LED-LAMP LUM- INT=8ﬂCO IF=20HA -MAX BVR=5V 28480 $082-4597 .
. 4040-1462 | © STANDOFF-LED 28430 | 4040-1462 =
- ABJY . 1250-1594 1 2 CONNECTOR-RF BNC FEM SGL-HOLE-RR S0-OHN 28480 1250-1594
A3J2 - 1250-1594 1 COKNECTOR-RF BNC FEM SGL-HOLE=RR 50 OHM 28480 1250-1594
A3T3 1251-5063_ | 9 1 CONNECTOR 6-PIN M POST TYPE 28480 1251-5063
A3P2 r '1251-0600 0 -2 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600 ’
A3P3 : 1251-06090 0 CONNECTOR-SGL CONT PIN {.14-MM-BSC-SZ SQ 28480 1251-0600
A3R1 1810-0452 6 2 NETWORK-RES 10-SIP HleTI-VALUE 28480 .| 1810-0452
- A3R2 2100-3728 2 2 RESISTOR-VAR CONTROL CCP 20K 10% LIN o121 WP4H048P203UA
A3R3 2100-1788 9 2 RESISTOR-TRMR $00 10% C TOP-ADJ 1-TRN- 73138 82PRS00
A3R4 N 2100-1788 g RESISTOR-TRMR $00 10X C TOP-ADJ 1-TRN 73138 82PRS00 .
A3RS ‘/' 2100-3728 2 RESISTOR-VAR CONTROL CCP 20K 10% LIN g1 21 WP4H048P203VA
; )
A3RS ; 1810-0452 6 NETWORK-RES 10-SIP HULTI-'VALUE 28480 1810-0452
A3R7 I 0698-8827 4 2 RESISTOR 1M 1% 1254 F TC_-0+_-100‘ 28480 0698-8827
° A3RS ; 0698-7277 6 2 RESISTOR S1.1K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-5112-F
A3RS H | 0698-7194 6 2 RESISTOR 17.8 1% .0SW F TCa0+-100 24546 €3-1/8-T0-17R8-F
A3R10 ;' 0757-0472 s 2 RESISTOR 200K 1% .126W F TC_:Of-mO 24546 C4-1/8-T0-2003~F
_‘ AR j . 0698-7188 8 1 RESISTOR 10 1% .0S4 F TC=0+-100 24546 €3-1/8-TO-10R-F
"A3R12 ; 0698-7277 [} RESISTOR S1.1K 1% 08l F TC=0+-100 24546 C3-1/8-T0-5112-F
A3R13 H 0698-8827 .} 4 RESISTOR 1M 1% .1254 £ TC=0+-100 28480 0698-8827
* A3R14. } 0757-0472 S RESISTOR 200K 1% .126W F TC=0+-100 24546 C4-1/8-T0-2003-F
A3R1S l’ 0698-7194 6 " RESISTOR 17.8 1% .05 F TC=0+-100 24546 €3-1/8-T0-17R8-F
A3S1 - i 3101-2124 2‘ 10 SWITCH-PB DPDT ALTNG .25A 11SVAC 28480 3101-2124
A352 Y 3101-2124 2 - SWITCH-PB DPDT ALTNG .25A 11SVAC "28480 | 3101-2124
© A3S3 4 3101-2124 '} 2 SWITCH-PB DPDT ALTNG .25A 11SVAC 28480 3101-2124
A3S4 . 3101-2124 "{ 2| SWITCH-PB DPDT ALTNG *.25A 115VAC 28480 3101-2124
A3SS A 3101-2124 ) 2 SWITCH-PB DPDOT ALTNG .25A4 11SVAC . 28480 3101-2124
" A3SS Y. | s101-2124 |2 SULTCH-PB DPDT ALTNG .25A 11SVAC 28480 | 3101-2124
- A3S7 . X\ 3101-2124 {2 SWITCH-PB DPDT ALTNG .25A 11SVAC 28480 3101-2124
A3S8 . \ 3101-2124 ' | 2 SWITCH-PB DPDT ALTNG .25A 11SVAC 28480 3101-2124
. A3S9 . 3101-2124 2 SWITCH-PB DPDT ALTNG .25A 11SVAC 28480 3101-2124
'A3S10 | ﬁ;3101-2124 2 SYITCH-PB DPDT ALTNG .2SA 115VAC 28480 3101-2124
LY :
. A3 HISCELLANEOUS PARTS .
08¢ 15_-2020,1 1 2 SPACER-POTS TRIGGER LEVEL 28480 05315-20201
\\

' 5.10 :

L

See introduction to thxs section for orderlng information -

- *Indicates factory selected value

) 1Backdatmg information in Section VII



Model 5316A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference | HP Part |C ) . Mir
Designation.. | Number |D] QY Description Code Mir Part Number
: ' NOTE -
IF A3 OR A4 IS TO BE REPLACED, BOTH
ASSEMBLIES MUST BE REPLACED AS A PAIR.
ORDER HP PART NUMBER 05316-60100. ;
s 05315-60004 | 6 1 | -INPUT aMPLIFIER (sERIES 2448). 28480 | 05315-60004 - SR
AdCt . " 1 o1se-2815 |3 2 | CAPACITOR-FXD 100UF+-20% 10VOC TA 28480 -} 0180-2815
aac2 | - | o1e0-3875 |3 2 | ‘CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 | 28480 | 0160-3875
aac3 > - . .| otso-2815 ‘|1 CAPACITOR-FXD_100UF+-20% - 10VDC TA 28480 | 0180-2815"
AdCE . 0698-8827 |4 1 | ResISTOR ti 1% .1250 F TC=0+-100 ~ ~ 28480 | 0698-8827
AdCS | o1e0-3877 {s| .2 | cAPACITOR-FXD 100PF +-20% 200VDC CER 28430 -| o0160-3877
a4c8 - [oteo-3819 |7 13 | CAPACITOR-FXD .OTUF +-20% 100VDC CER 28480 { 0160~3879; -
A4C7 - © | o4s0-3879 |7 *. | -CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879 - .. .
) A4cs - ‘0169-3879- |7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879 . c
Aacs 0 loiebe3879 |7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | o160-3879 . - .
A4C10 " : 01603879 |7 CAPACTTOR-FXD .O1UF +-20% 100VDC -CER 28430 | 0160-3879
, © L A4CT 0160-3879 . | 7 (CAPACTTOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879. :
S AaC12 - | o160-3875 |3 CAPACITOR-FXD 22PF +-SX 200VOC CER 0+-30 | 28480 | 0160-3875
A4C13 | ote0-3879 |7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28430 | 0160-3879
. A4C14 0160-3879 |7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 " | 0160-3879 -
. B4C1S 0160-3879. |7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28430 | 0160-3879
Adc1s 0180-2662 {6] 2 | CAPACITOR-FXD 10UF+-10% 10VDC TA 25088 | DARTGSIAI0K.
A4CY7 - 0160-3879 |7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879 .
A4C18 0160-3877 | _ CAPACITOR-FXD 100PF +-20% 200¥DC CER 28480 | 0160-3877
© A4C19 0160-3879 |7 CAPACTTOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879 -
A4c20 0180-2662 | & CAPACLTOR-FXD 10UF+-10% 10VDC TA 25088 | DARTGS1A10K a
A4C21 0160-3879 | 7 "CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0180-3879 S
Aac22 0160-3879 |7 _ CAPACITOR-FXD .O{UF +-20% 100VDC CER 28480 | 0160-3879 %

T AR 1901-0518 |8 2 | DIODE-SM SIG SCHOTTKY. 28480 | 1901-0518 - S o
A4CR2 1901-0518 |8 | DIODE-SM SIG SCHOTTKY 28480 '| 1901-0518 o o
41 : i 1251378 | 7] - 3| contaCT-CoNN u/u-POST-TYPE HALE DPSLOR 28480 | 1251-3768 o
A4P2 1251-5282 | 4 1 | CONNECTOR 12-PIN M POST TYPE 28480 | 1251-5282 . 4
Ada1 ' 1854-0345 |8 2 | TRANSISTOR NPN 2N5179 SI T0-72 PD=200M4 | 04713 | 2nS179 oy
AdQ2 . 1855-0213 |1 2 | TRANSISTOR-IFET DUAL N-CHAN D-MODE T0-78 | 28480 | 1856-0213 -

Ad03 | 1854-0345 | 8 TRANSISTOR -NPN 2NS179 SI TO-72 PD=20004 | 04713 | 2NS179
a404 1855-0213 |1 TRANSISTOR-JFET DUAL ‘N-CHAN D-MODE TO-78 | 28480 | 1855-0213
"AdR1 B 2100-198¢ |7 '2 | RESISTOR-TRMR 100 10% € TOP-ADJ 1-TRN 73138 | s2pri100
AR - 0698-3441 |8 3 | RESISTOR 215 1% .1250'F TC=0+-100 24546 | C4-1/8-10-215R-F
A3 . 0757-0416 | 7 4 | RESISTOR 511 1% .125W F TC=0+-100 24546 | Cca-1/8-T0-S11R-F
A4R4 ) 0698-3448 |6 2 | RESISTOR 28.7K 1% 125V F TC=0+-100 24546 | Ca-1/8-T0-2872-F
A4RS - _ 0757-0278 |9] -2 | RESISTOR 1.78K 1% .1254 F TC=0+-100 24546 | ca-1/8-T0-1781-F
AdRS - 0698-7218 |s| 2| ResisToR 178 1% .05u F TC=0+-100 24546 | €3-1/8-T0-178R-F
A4RT 0698-7228 |7 2 | RESISTOR 464 1% .054 F TC=0+-100 24546 | c3-1/8-T0-484R-F
AdRS - -] NOT ASSIGNED e
A4R9 0698-7228 - |7 RESISTOR 464 1% .0SW F TC=0+-100 24546 | €3-1/8-70-464R-F -
A4R10 0698-7209 |4 1 | RESISTOR 76 1% .05U F TC=0+-100 24546 | '€3-1/8-T0-75R0-F
" adR1 0698-3441 |8 .| “RESISTOR 215 1% .125U F TC20+-100 24546 | C4-1/8-T0-215R-F
AdR12 0757-0417 |8 2 | RESISTOR $62 1% .125W F TC=0+-100 24546 | C4-1/8-T0-S62R-F
A4R13 0698-7227 |6 1 | RESISTOR 422 1% .054 F TC=0+-100 24546 | C3-1/8-70-422R-F
A4R14 0757-0401 | o 1 | RESISTOR 100 1% .125U F TC=0+-100 24546 | C4-1/8-T0-101-F
A4RIS 0698-3449 |6 RESISTOR 28.7K 1% .1254 F TC=0+-100- 24546 | C4-1/8-T0-2872-F
AdRIE o07s7-0218 |9 RESISTOR 1.78K 1% .1256 F TC=0+-100 24546 | C4-1/8-T0-1781-F
AdR17 1810-0219° |3 1 | NETUORK-RES 8-SIP220.0 OHM X 4 01121 | 2088221
A4R19 0698-7218 |5 RESISTOR 178 1% .0SW F TC=0+-100 24546 | C3-1/8-TO-178R-F
" A4R20 1810-0203 |6 1 | NETWORK-RES 8-5IP470.0 OHM X 7 01121 | 208471
ARl 0757-0439 | 4 2| RESISTOR 6.81K 1% .1254 £ TC=0+-100 24546 | Ca-1/8-T0-6811-F
AdR22 | 0757-0418 |9 2 | RESISTOR 619 1% .125W F TC=0+-100 24546 | C4-1/8-70-619R-F
A4R23 0757-0418 |9 RESISTOR 619 1% ,125W F TC=0+-100 24546 | C4-1/8-TO-61SR-F
. ARG 0757-0283 | 6 2 | RESISTOR 2K 1% 125 F.TC=0+-100 24546 | C4-1/8-T0-2001-F
- A4R2S - - 0757-0416 |7 RESISTOR-511 1% .125W F TC=0+-100 24546 | C4-1/8-T0-S11RF
AGRZE : - 0757-0416 |2 RESISTOR 511 1% .125W F TC=0+-100 24546 | C4-1/8-T0-S11R-F
See introduction to this section for ordering information
*Indicates factory selected value ) 6-1i

tBackdating information in Section VII



Model 5316A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

ASP2

CONTACT-CONN U/t-POST-TYPE MALE DPSLDR

Reterence HP Part |C . Mfr

Designation Number |D Qty Description Code Mfr Part Number
A4R27 0757:0421 4 2 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
A4R28 0698-3441 8 RESISTOR 215 1% .125UW F TC=0+-100 24548 C4-1/8-T0-215R-F
A4R29 0757-0438 4 RESISTOR 6.81K 1% .125U F TCs0+-100 24546 C4-1/8-T0-6811-F
A4R30 0757-0417 ] RESISTOR S$62 1X .125K F TC=0+-100 24546 €4-1/8-T0-562R-F
A4R31 0757-0421 4 RESISTOR 825 1% . 125U F TC=0+-100 24546 €4-1/8-T0-825R-F
A4R32 2100-1984 7 RESISTOR-TRMR 100 10X C TOP-ADJ 1-TRN 73138 82PR100 |
A4R33 0757-0416 7 RESISTOR S11 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A4R34 0757-0283 [] RESISTOR 2K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-2001-F
A4TP1 0360-0124 | 3 1 CONNECTOR-SGL CONT PIN .04-~IN-BSC-SZ RND '28480 0360-0124
AdU1 1858-0040 8 1 ] TRANSISTOR ARRAY 16-PIN PLSTC DIP ' 3LS8S CA3127E
A4U2 1826-0426 7 1 IC COMPARATOR HS DUAL 16-DIP-C PKG 3433% AMB8TADL
A4qU3 1821-0001 4 1 TRANSISTOR ARRAY 14-PIN PLSTC DIP 3L588 CA3048
Asl 05315-69005 7 1 DISPLAY SUPPORT BCARD (NO SERIES) 28480 05315-60005
ASP1 1251-3768 7 comc'r-com U/W-POST-TYPE MALE DPSLDR 28480 1251-3768

1251-3768 7 28480 1251-3768

6-12

See introduction to this section for ordering information
*Indicates factory selected value
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(e
Model 5316A
Replaceable Parts
” ‘ - Table 6-2. Replaceable Parts (Continued)
’ Reference HP Part |C : y Mtr '
- - - Description |
Designation . | Number |p|QtY plior Code Mfr Part Number
A6 05316-60010 | & 1 | OIGITAL-T0-ANALOG CONVERTER 28480 | 05316-60010
‘ , ' : (SERTES 1924) .
a6 o 0160-0576 | 2 | cAPACITOR-FXD AUF +-20% SOVDC CER 28480 | 0160-0576
Asc2 0160-3879 | 7| 12 | CAPACITOR-FXD .01UF +-20% 100¥DC CER 28480 | o160-3870
4663 0160-3878 |6 2 | CAPACITOR-FXD 1000PF +-20% 100VOC CER 28480 | 0160-3878 -
ASC4 0180-3879 {7 CAPACITOR-FXD ,O1UF +-20% 100VUC CER. 28480 {*0160-3879 o
ACS . - o180-a521 |8 2 | CAPACITOR-FXD 12PF 4-5X 200VDC CER 0+-30 | 28480 | 0160-4521
a6cs " | ot60-3878 |6 CAPACITOR-FXD 1000PF +-20% 100VDC CER | 28480 | 0180-3878
4607 ] o1e0-4s21 |8 CAPACITOR-FXD 12PF +-5% 200¥DC CER 0+-30 | 28480 - | o160-4521 : .
A6C8 0160-0576 |5 CAPACITOR-FXD . 1UF +-20% SOVDC CER 28430 | 0160-0576 - . . ,
a6c9 - . ) oee-3sre |7 CAPACITOR-FXD .G1UF +-20% 100VDC CER 28480 | 0160-3879 - g
A6c10 0160-3879 |7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879 :
ABC11 - 0180-3870 |7 CAPACITOR-FXD .O1UF +-20X 100VDC CER | 28480 -| o0160-3879
46612 0160-3879 .| 7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879
ABC13 ot60-3879 |7 - CAPACITOR-FXD .O1UF +-20% 100YDC CER 28480 | o160-3870
A6C14 0180-0562 | 1 3 | CAPACTTOR-FXD 33UF+-20% 10VDC T4 . 56269 | 1960336X0010KA1
ASC1S - | o1e0-3870 |7 | ‘CAPACTTOR-FXD .0IUF +-20% 100VDC CER 28680 | 0160-3879
ASCIS 0160-3879 |7 CAPACITOR-FXD .OTUF +-20% 100vDC CER -~ | 28480 | 0160-3878
A6C17 0180-0562 | 1 CAPACITOR-FXD 33UF+-20% 10VDC TA . | 6289 1 1960336%0010KA1
A6C18 .| ots0-3879 . | 7 CAPACITOR-FXD .Q1UF +-20% 100VDC CER - | 28480 | 0160-3879
ASC19 ] os0-3878 |7 CAPACTTOR-FXD .O1UF +-20% 100VDC’ CER 28430 | 0160-3879
#6020 ' 0160-3878 |7 CAPACTTOR-FXD .01UF +-20% 100VDC CER 28480 | 0160-3879
CaecR1 1901-0818 |8 2 | Drooe-sw s1c schottky 28480 | 1901-0s18
aBCR2 - 1901-0518 |8 DIODE-SH SIG SCHOTTKY , . 1§ 28480 | 1901-0518 _
A6P2 : 1261-5083 |9 1 | ‘comECToR 6-PIN N POST TYPE - | 28480 | 125t-s063 ,
. aeRi 2100-3273 | 1 2 | RESISTOR-TRIR 2K 10% C SIDE-ADY 1-TRN | 28480 | 2100-3273 :
T ABR2 2100-3354 |9 2 | RESISTOR-TRMR 50K 10% C SIDE-ADI 1-TRN 28480 | 2100-3354 .
: ABR3 2100-3273 |1 RESISTOR-TRIR 2K 10% C SIDE-ADJ 1-TRN - | 28480 | 2100-3273 . -
AGR4 ) 2100-3354 -] RESISTOR-TRMR S0K 10X C SIDE-ADJ 1-TRN 28480 | 2100-3354
AR5 : 0698-6612 | 1 4 | RESISTOR 2K .1% .1254 F TC=0+-50 28430 | 0698-6612 A
! acRS 0698-6612 |t RESISTOR 2K .1% .125U F TC=0+-50 - | 28480 | o6os-s612 - A
ABR7 0698-8957 | 1 2 | RESISTOR S00K 1% 125U F TC=0+-100 _ 28480 | 0698-8957
ARS8 - - | o7s7-0280 {3] 11 | RESISTOR 1K 1% . 1250 F TC=0+-100 24546 | Ca-1/8-10-1001-F  °;
ABRS 0698-8957 | 1 RESISTOR 500K 1% .1254 F TC=0+-100 28480 | 0698-8957
AGRI0 0757-0280 |3 RESISTOR 1K 1% .1254 F TC=0+-100 24546 | c4-1/8-10-1001-F
AGRI1 _0esg-8612 | 1 RESISTOR 2K .1% .125W F TC<0+-50 28480 | 0698-6512 '
| AGRI2 0698-6612 | 1) RESISTOR 2K .1% .125 F TC=0+-50 28430 | 0898-6612
AGRI3 -~ | o757-0280 |3 RESISTOR 1K 1% . 1254 F TC-0+-100 24545 | Cca-1/8-10-1001-F
- ABR14 0757-0280 |3 RESISTOR 1K 1X . 125U F TC=0+-100 24548 | C4-1/8-T0:1001-F
. aeRIS - | owms7-0280 |3 RESISTOR 1K 1% .1254 F TC=0+-100 24546 | C4-1/8-T0-1001-F
ABRIE .. 0757-0280 |3 7| RESISTOR 1K 1% .1254 F TC=0+-100 - -| 24s46. | c4-1/8-T0-1001-F
- ABRIT | o57-0865 |6 1 | ‘RESISTOR 100K 1% .1250 F TCs0+-100 - | 24546 | C4-1/8-T0-1003-F
A6TP1 osso-1682 fo| 1 | temnIvaL-sTw seL-TuR pRess-mre . | 28480 | 0360-1682
AUt : 1626-0639 |4 2 | 1c conv 8-8-0/a 16-D1P-P PKG ' 24355 |- aD75247N
ABU2 | 1826-0315 |3 1 | IC OP AMP GP QUAD 14-DIP-P PKG 27014 | Liadsn
ABU3 1826-0639 | 4 IC CONY 8-B-D/A -16-DIP-P PKG 24355 | AD7524IN
A6U4 1826-0501 |9 2 | TIC MULTIPLXR 2-CHAN-ANLG TRIPLE 16-DIP-P° | 04713 | MC140838CP ,
- AUS | 1826-0501 |9] - | IC MULTIPLXR 2-CHAN-ANLG TRIPLE 16-DIP-P | 0473 | MC1d0s38CP - S
" ABUS ' | 1825-0138 {9 1| 1c 0P AW GP DUAL 8-DIP-P PKG 3Ls85 | CA14586 '
' A6 MISCELLANEOUS PARTS _
0380-1041 - |7 1 | STANDOFF-RVT-ON 2.08-IN-LG 4-40THD 00000 | ORDER BY DESCRIPTION
a1 | os316-60008 | 1 1 | REFERENCE OSCILLATOR (SERIES 1924) ze}eo'. 05316-60008
A7C1 0160-2204 |0 1 | CAPACITOR-FXD 100PF. +-5% 300VDC MICA 28480 | 0160-2204 .
a7c2 0140-0210 |2 1 | CAPACTTOR-FXD 270PF +-5% 300VDC MICA 72136 | omisr27130300w1cR
A7C3 . . 0160-4554 7 4 CAPACITOR-FXD .O1UF +-20% SOVDC CER 28480 0160-4554 . . -
A7C4 0121-0105 |4 1 | CAPACITOR-v TRMR-CER 9-35PF 200V PC-MIG | 52763 | 304324 9/3SPF NeSO
A7CS ) 0160-4554 r CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 -0160-4554

See introduction to this section for ordering information
*Indicates factory selected value B . -
tBackdating information in Section VII . ' i 6-13




Model 5316A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued) o e T i
" Reference HP Part |C]| ~, . | Mmir " Mfr Part'N SRR
h : , r Part Number -
Designation | Number [p]QtY Description Code M P TR ¢
a8 0160-0196 |5 1 | capAcITOR-FXD 24PF +-s5% 300vDC MICA ‘| 28480 | o160-0196 '
ATC? 0121-0059 | 7 1 | CAPACITOR-V TRMR-CER 2-8FF 350V PC-MTG 52763 | 304324 2/8PF NPO - )
AP | 1251-4810 |9 3 | - CONNECTOR 6-PIN M POST TYPE 28480 | 1251-4510 ‘ )
A701 © ] 18s4-0215 .2 | ‘TRANSISTOR NPN SI PD=350MJ FT=300MHZ - * | 04713 | 2n3s0e . > 7 A B
A7Q2 . 1854'9215 ] . TRANSISTOR NPN SI PD=3S0MW FT=300HHZ .| 04713 2N3904 L Rk
amt- . . ] o1s7-0280 |3 RESISTOR 1K 1% .1250 F TC=0+-100 24548 | ca-1/8-T0-1001F 7 ¢ - '
aTR2 © .. 0757-0280 | 3 RESISTOR 1K-1% .125W F ¥C=0+-100 .. 24546 | C4-1/8-Tu-1001-F. S N
ATR3" }ors7-0108 |3 2 | RESISTOR 21.6K 1% .125W F TC=0+-100 2as46 | ca-1/g-vo-zis2-F 0 Tl L
A7R4 o 0757-0189 | 3 RESISTOR 21.5K 1% 1254 F TC=0+-100 .- | 24546 | c4-1/8-T0-2152-¢ - - . .~ -
aRs - . | oeos-3sa3 |o 1| RESISTOR 287 1% .125W F TC=0+-100 . = | 24546 | c4-1/8-T0-287R+F "
CARE - 0757-0280 {3 | RESISTOR 1K 1% 1255 F 1C=0+-100 . ] 24548 - 64-1/9-10-190_1-F e
avi 0 loao-0as f2| 1| cresta-aumiz 1000 mz - T | 2sas0 .| oato-0a2s
) ' 47 MISCELLANEOUS PARTS. 1o _
1400-0957  } 7] 3 | BRackeT- RTANG 14756 X 118306 .25-UD 28480 | 1400-0957.
A7 . | os316-60007| o 1] 1ox0 o‘sqx_uar’on OPTION uoussaxss 2004) | 28480 | 0s316-60007 ’
arc | 0180-0562 | t CAPACITOR-FXD 33UF+-20% 10VOC TA- 56289 | 196D336X0010KAI -
amt . | azst-aste o CONNECTOR” 6-PIN M POST TYPE 28480 | 1251 4510
ARl o7s7-0418 | 7| 2| ResistoR s11 1% .1250 F TC=0+-100 - | 24548 | C4-1/8-TO-S11R-F
* ATR2 - | ors7-0818 |7 RESISTOR S11 1% 125U F TC=0+-100 “ | 24546 | ca-1/8-To-S1IR-F
A . |owo-oe1z fe] | cRvstaoscratR’ - - 28480 | 0960-0612 ‘
- YY) HISCELLANEOUS PARTS - S B - KR I ‘
1400-0057. | 7 | SRACKET-RTANG .475-LG X .183-LG .25-UD .| 28480 - | 1400-0957 ' ;
"OPTION 004 o ' - .
a7 - | os316-60013| 8 t | BOARD ASSEMBLY-REGULATOR (SERIES 2308) | 28480 | 05316-60013
A7CHt 0180-2662 é 1 CAPACITOR-FXD 10UF+-10X 10VDC fA‘ : 25088 D4R7GS1A100&'
A7c2 0160-4554 | 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 | 0160-4554
-A7C3 : 0160-4554 | 7 CAPACITOR-FXD .01UF +-20% SOVDC CER | 28480 { 0160-4554 D o
a7ca . 0180-0418 | 6 1 |. CAPACITOR-FXD 1UF+-20% 35VDC TA 28480 | o1so-0418 - . - - .
A7CS 0160-4511 6 1 CAP_ACITOR"FXD 220PF +-S%X 200VDC CER 28480 0160-4511 ) N - -
ATCR1 - | 19023088 | o 1 | DIODE-ZNR 3.83v % D0-35 PD=.4u . § 28480 | 1902-3059
amr - | azst-ast0 |9 CONNECTOR 6-PIN i POST TYPE 28450 | 1251-4510
A701 0 1853-0363 |8 1 | TRANSISTOR'PNP SI PD:50M FT=20MHZ - | o3s0s | xaszs1
AR 0757-0428 | 1 2 | RESISTOR 1.62K 1% .125U F TC:0+-100 24546 | C4-1/8-T0-1621-F
ATR2 2100-3349 | 2 1t | RESISTOR-TRMR 100 10% C SIDE-ADF 1-TRN | 28480 | 2100-3349 -
ATR3 0757-0280 | 3 RESISTOR 1K 1%..1261 F 1C=0+-100 - 24546 | €4-1/8-T0-1001-F , A
ATRE 0757-0280 | 3 RESISTOR 1K 1% .125l F 7C=0+-100 24546 | C4-1/8-T0-1001-F . . ' e
A7RS 0757-0428 {1 RESISTOR 1.62K 1% ,1254 F_TC:0+-100 24548 | ca-1/8-To-1621-F : o
ARE - forsr-0a01 o 1 ] Resistor 100 1% 11254 F TC=0+-100 24546 | C4-1/8-70-101+F
A - -~ | 1820-0493- | 6] 1 | 1C 0P AMP GP 8-0IP-P PKG ’ 27014 | L1307 '
A7U2 L 1826-0544 ol 1 IC V RGLTR-V-REF-FXD 2.5V 8-DIP-C PKG X 28480 1826-0544
AT . 05316-60103 | 7 1 | CABLE-OSCILLATOR S | 28480 | o0s316-60103
» A7 MISCELLANEOUS PARTS
1205-0219 - } o 1 | HEAT 'SINK seL To-66-CS 28480 |- 1205-0219
0340-0620 | 2 1| InSuLATOR-XSTR THRM-CNOCT 28480 | 0340-0620
0340-0468 6 1 INSULATOR-XSTR NYLON 28480 0340-0468
AT3 0960-0603 | 5| 1 | OPTION 004 OVEN OSCILLATOR HODULE | 28480 | o09s0-0s03 = . e
(NO SERIES) - .

See mtroductlon to this section for ordermg mformatxon
6- o T *Indicates factory selected value
-14 ) . . ) - *Backdating information in Section vl



Table 6-2. Replaceable Parts (Continued)

-~ Model 5316A
Replaceable Parts

Reterence HP Part |C e ] -
Designation Number |D Qty Description C%Ze Mfr Part Number
‘A13C1 0160-4556 9 1 CAPACITOR-FXD 1000PF +-20% ioovoc CER ; 16299 CACOZ'X7R102N100A '
A13E1 9170-0029 | 3 2 CORE-SHIELDING BEAD - 28480 9170-0028
A13E2 91700029 3 pORE-SHIELDING BEAD 28480 9170-0028
’ 053:16-00906 3 11 BRACKET-OVEN OSCILLATOR 28480

" NOTE

INCLUDE A13C1, E1 OR E2

-A13-PART NUMBER 0960-0803 DOES NOT

05316-00006

See mtroduchon to this section for ordermg information

:. *Indicates factory selected value

tBackddting information in Section VH
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Model 5316A

Replaceable Parts

Table 6-2. Replaceable Parts (Contiriue_d)

6-16

.fBackdating_information in Section VII

Reference HP Part |C - Mir
Mfr Part Number
Designation | Number |D| QY Description Code :
A8 0860-0444 | 2 1 | POWER MODULE (NO SERIES NO.) 28480 | 0950-0444 o
A8 4040-1083 1 1 | SAFETY COVER-PLASTIC-FOR A8 28480 4040-1083 ’
ASF1 2110-0044 9 ] .3A SB 100V-120V OPERATION - 759186 ‘313.300
ASF1 2110-0320 -4 1 15A S8 220V-240V OPERATION 75916 ] 313.190
A9 ) 05315-.60009 1 -1 OPTION 603‘ CHANNEL C AMPLIFIER 28480 05315-6000§ . - e
B . - {SERIES 1824) o ) - :
A9C1 0160-0576 $ 18 - CAPACITOR-FXD .fUF +-20% SOVOC CER 28480 0160-0576 .
AQC2 . 0180-2662 | 6 4 | CAPACITOR-FXD 10UF+-10X 10VDC TA 25088 | DAR7SSIA10K .. -
A9C4 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
ASCS 0160-0576 - | S 'CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A9C6 0160-0576 51 CAPACITOR-FXD 1UF +-20% SOVDC CER - 28480 0160-0576
. ASC?7 . 0180-2662 6 CAPACITOR-FXD 10UF+-10% 10VDC TA 25088 DAR7GS1A10K
.A9C8 0180-2662 8 CAPACITOR-FXD 1QUF+-10% 10VDC TA 25088 | DAR7GS1A10K "
ASC9 0160-3878 8 1 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A9C10 .0160-0576 S CAPACITOR-FXD ,1UF +-20% SOVDC CER 28480 0160-0576
ASCH1 0160-0576 S CAPACITOR-FXD .tUF +-20% SOVDC CER 28480 0160-0576 .
ASC12 ’ 0160-0576 - $ CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
ASCI3 0160-0676 | S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
ASCi4 ~ 0160-0576 S CAPACITOR-FXD .1UF +-20% S50VDC CER 28480 0160-0576
A9C1S ) 0160-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A9C16 0160-0576 [ § . CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 016Q-0576
ASCI'I 0160-0576 S CAPACITOR-FXD L1UF +-20% SOVOC CER 28480 0160-0576
ASC18 0160-0576 S CAPACITOR-FXD .1UF. +-20%X SOVDC CER 28480 0160-0576
A9C19 0160-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 - { 0160-0576
ASC20 0180-2662 6 CAPACITOR-FXD 10UF+-10% 10VDC TA 25088 D4R7GS1A10K
ASC21 6160-0127 2 1 CAPACITOR-FXD tUF +-20% 25VDC CER 28480 0160-0127
ASC22 0160-0576 | s CAPACITOR-FXD .1UF +-20% SOVOC CER 28480 | 0160-0576
A9C23 0160-0578 5 CAPACITOR-FXD .1UF +-20% SOVOC CER 28480 0160-0576
ASCR1 1901-0535 b} 4 DIODE-SM SIG SCHOTTKY 28480 |- 1901-0S3S
ASCR2 1901-0635% | 9 DIODE-SM SIG SCHOTTKY 28480 1801-0535
ASCR3 1901-0050" | 3 2 DIQDE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
ASCR4 1901-00S0. § 3 DIODE-SWITCHING 80Y 200MA 2NS D0O-3S 28480 1801-0050
A9CRS 1902-0041 " 4 1 DIODE-ZNR .11V $% DO-35 PD=.44 07263 1N751A
AQCRS 1901-0535 9 DIODE-SM SIG SCHOTTKY 28480 ‘ 1901-0535 3
ASCR7 1901-0535 9 DIODE-SM SIG SCHOTTKY 28480 1901-053S
A9CR8 1902-0551 1 1 DIODE-ZNR 6.2V 5% PD=14 IR=10UA 28480 1902-0581
A9F1 2110-0301 { 1 FUSE .125A 125V .281X.093 28480 2110-0301
ALt 9100-178é 8 2. "CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 28480 9100-1788
AgL2 9100-1788 6 CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 28480 $100-1788
A9L3 9100-2272 81 .8 INDUCTOR RF-CH-MLD 47UH 10X .10SDX.26LG 28480 $8100-2272
ASL4 9100-2272 | S INDUCTOR RF-CH-MLD 47UH 10% .10SDX.26L6G 28486 9100-2272
A9LS 9100-2272 S INDUCTOR RF-CH-MLD 47UH 10X .10SDX.26LG 28480 9100-2272
o AéPiA - 1251-1866 | 7 24 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ | 28480 1251-1556
. ASP18 1251-5621 S 1 CONNECTOR 12-PIN F POST TYPE 28480 1251-5621
AgQl 1853-0281 S ] TRANSISTOR PNP 2N2907A 'SI T0-18 PD=400MY 04713, 2N28067A
A9Q2 1855-0420 2 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2N4391
AgQ3 1855-0420 2 - TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2N_4391
ASR1 0698-7234 | & 'S RESISTOR 825 1X .0SW F TC=0+-100 24546 C3-1/8-70-825R-F
ASR2 0698-7234 | & . RESISTOR 825 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-825R-F
A9R3 0698-720% 0 2 RESISTOR S1.1 1% .05W £ TC=0+-100 24546 C3-1/8-T0-51R1-F
A9R4 0698-7234 .5 RESISTOR 825 1% .05W F TC=0+-100 24546 | €3-1/8-T0-825R-F
ASRS 0698-7205 1] RESISTOR S1.1 1% .0SW F TC=0+-100 ‘24546 £3-1/8-T0-51R1-F
A9RE 0698-7268 | 3 1" |- RESISTOR 8.25K 1% .0SW F TC=0+-100 24s48 | c3-1/8-10-8261-F
A9R7 0698-7199 1 2 RESISTOR 28.7 1% .0SW F TC=0+-100 24546 C3-1/8-T0-28R7-F
ASR8 0698-7199 1 RESISTOR 28.7 1% .06W F TC=0+-100 24548 €3-1/8-T0-28R7-F
ASR9 2100-2061 3 3 RESISTOR-TRMR 200 10% C TOP-ADJ 1-TRN 73138 82PR200 :
ASR10 0698-7276 B 2 RESISTOR 46.4K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-4642-F -
- See introduction to this section for ordering information i
. *Indicates factory selected value



¥

Table 6-2. Reblaceable Parts (Continued)

_Model 5316A
Replaceable Parts

Reference HP Part [C| Ay ; Mir - 4
h : Descriptio
Designation | Number |p|QtY ption Code Mfr Part Number
ASR11 0698-7250 5 1 RESISTOR 3.8 1% ;050 F "TC=0+-100 . 24546 C3-1/8-T0-3831-F
" ASRI2 0698-7269 |6 1t | RESISTOR 23.7 1% .0SU F TCe0+-100 ° 24546 | ©3-178-T0-2372-F
ASRIZ 0698-7243 6 1 RESISTOR 1.96K 1% .0SW F TC=0+-100 24546 €3-1/8-70-1961-F
ASR14 . 2100-2060 . | 2 1 RESISTOR-TRMR S0 20% C TOP-ADJ 1-TRN 73138 82PRS0
A9R_1$ 0698-7234 S e - RESISTOR 825 1% .0SW F TC=0"1Q0 24546 C3-1/8-10-825R-F
A9RIB 2106-2061 ‘13 - .| RESISTOR-TRMR 200 FIO% ¢ TOP-ADJ 1- i-I'RN v 73138 82PR200 -
ASR17 0698-7212 9 1 RESISTOR 100 1% .0Sk F TC=0+-100 . 24546 €3-1/8-T0-100R-F
- ASRIS - 2100-2061 3 - RESISTOR-TRMR 200 10X € TOP-ADJ 1-TRN ' 73138 ‘82PR200
A9RIS 0698-723¢ ]S RESISTOR 825 1% .0SY F TC=0+-100 : 24546 €3-1/8-10-82GR-F
. ASR20 . - 0698-7276 | S RESISTOR 46.4K ‘11 056 F TC=04-100 24546 C3-1/8-T0-4642-F
" agut 1826-0588 |3 1 | 1C 10-8 PKG 28480 . | 1826-0589
AQU2 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG ’ 01295 LM339N |
-AQU3 - 1820-2382 6 .1 IC DIVR ECL DECD 28480 1DC2A
Ag!ll 06315-601041 7 1 :CABLE ASSEHBLY-FREQ c - 28480 05315-60104
o A9 MISCELLANEOUS PARTS :
03s0-0124 ]3| s | cowector-scL conT pIN (04-IN- BSC-SZ RND . | 28480 “0360-0124 | -
1.205-0375 9 1 | HEAT SINK SGL TO-8-CS 05820 211-CB L ’
05305-60205 | 7 1 CONNECTOR-SPECIAL BNC = 28480 05305-60205
'05305-20104 1 1 1 CONNECTOR-BODY o - 28480 05305-20104
05305-60206 | 8 1 HINI-CONNECTOR o T § 28480 05305-60206
05305-20105] 2 1 INSULATOR TEFLON = 28480 05305-20-105 :
0590-0038 ) 1 | NUT-HEX-DBL- CHAM 1/2-32-THD 094-IN THK G0000 ORDER BY DESCRIPTION
1250-0632 6 1 CONNECTOR-RF SM-SCR 1 SGL-HOLE-FR . 28480 - | 1250-0632 - -
TA10 OFFSET NORNALIZE# (SEE OPERATING AND
. SERVICE MANUAL FOR OFFSET/NORMALIZER
an OFFSET NORMALIZER (SEE OPERATING AND ’ :
SERVICE MANUAL FOR OFFSET/NORMALIZER % -
L } i
rs
. N e
N ¥
\

Seé introduction to this section for orderlng inf ormatton
*Indicates factory selected value .
tBackdating information in Section VII
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Model 5316A

Replaceable Parts '

Table 6-2. Replaceable Parts (Continued) , _ ) ‘
Reference HP Part |C - 1 Mir : ‘
: : : rt Numbe
Designation | Number |D Qty Description . Code Mfr Part Number L
i
R £
. - . " “ K i
Al2 05316-60005| 8| 1 | HP-IB INTERFACE ASSEMBLY (SERIES 1924) | 28480 05316-60006 - - Ay !
: . . : . !
At201 0160-4554 | 7 2 | CAPACITOR-FXD .O1UF +-20% SOVDC CER . ' | 28480 | 0160-4554 ~ : ' i
Al2C2 0180-0562 | 1 1 | CAPACITOR-FXD 33UF+-20% 10VDC TA $6289 | 196D336X0010KA1 . o
A12C3 0160-4554 | 7 CAPACITOR-FXD .01UF +-20X SOVDC CER 28480 | 0160-4554 L | B
al2c4 0160-4554 | 7 CAPACITOR-FXD .O1UF +-20% SOVOC CER T . | 28480 | 0160-4554 . R S
At271 1200-0567 | - 1 | SOCKET-IC 28-CONT DIP DIP-SLOR - 28480 | 1200-0567 i
A1232 1252-0324 |7 1 | - CONN-RECT MICRORBN 24-CKT 24-CONT ° 28480 | 1252-0324 . .- o
A1233 - 1200-0485 | 2 1 | SOCKET-IC 14-CONT DIP DIP-SLOR 28480 | 1200-0485 B L Ji
. . . M . st
A12R1 1810-0205 | 71 1 | METWORK-RES 8-SIP4.7K GHM X 7 -~ .| 01121 | 208A472 ) ) !
At2R2 1810-0136 | 3 1 | NETUORK-RES 10-SIP MULTI-VALUE - | 28480 | 1810-0136 !
A1251 3101-1973 {7 1 suITcu SL 714 DIP-SLIDE-ASSY .1A SOVOC 28480 | 3101-1973 :
At201 1820-1144 | 6 1-| IC GATE TTL LS NOR QUAD 2-INP~ . 01205 | SN74LSO2N .
A1202 1820-2239 |2 .1 | IC TRANSCEIVER TTL § BUS . 27014 | DP8304BN !
- A12U3 1820-1689 | 4 2 | Tc TRANSCEIVER TTL INSTR-BUS IEEE- -488’ 04713 | HC3446AP . ‘
Al204 1820-1689 | 4] - - | IC TRANSCEIVER TTL INSTR-BUS TEEE-488. 0473 | nc3aseAr 0 - -
At205 . 1820-1568. | 8 1 | Ic BFR TTL LS BUS QUAD 01295 | SN74LS125AN :
.12 HISCELLANEOUS PARTS T S I
0380-0643. | 3 2 | STANDOFF-HEX ,265-IN-LG 6-32THD - 00000 | ORDER BY DESCRIPTION - ) ’?
2190-0017 | 4 2 | WASHER-LK HLCL NO. 8 .168-IN-ID 28480 | 2190-0017 . ‘ t
1530-1098 | 4 2 | cLEvIS 0.070-IN & SLT: 0.454-IN PIN CTR 00000 | ORDER BY DESCRIPTION ‘
|
N
I
|
!
‘ |
i
Bl
. {
i
!
g {
See introduction to this section for ordering inf ormat:on ) n |
*Indicates factory selected value ;
tBackdating mformatnon in Section VII. !
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o

Table 6-2, Replaceable Parts (Coniinued)v

Reference | HP Part [C| o, Description mir |
. Designation Number |D : Code
53164 MISCELLANEOUS PARTS
11 05318-80001 | 6 1 | TRANSFORMER-MODIFIED 28480 | 05316-80001 -
. NOTE . o
IF T1 IS TO BE REPLACED, ORDER THE : :
COMPLETE MODIFIED TRANSFORMER -
05316-80001.
0362-0063 |3 5 | CONNECTOR-SGL CONT QDTSC-FEM 28480 | 0362-0082
0890-0983 S 31 TUBING-HS .125-IN-D/.062-IN-RCVD 28480 0890-0983
1251-2093 |8 + | CONNECTOR 6-PIN F POST TYPE 28480 | 1251-2093
1251-3811 |7 s | CONTACT-CONN U/u-POST-TYPE FEN CRP 28480 | 1251-3411
1400-0249 | o a | CaBLE TIE .082-.625-DIA .091-UD NYL 8430 | 1400-0249
9100-3069 |0 1| TRaNsFoRMER 28480 | 9100-3069
u 05316-60101 | 5 1 | a3-a6 INTERCONNECT CoBLE 28480 | 05316-60101
1261-3963 | 4 2 | «kev-post comn 28480 | 1251-3963
1261-3967 |81 10 | CONTACT-CONN U/ui-POST-TYPE FEM CRP 28480 | 1251-3967
1281-a511 fol- 2 | COMN-POST TYPE .100-PIN-SPCG 6-CONT 28480 | 1251-4811
1400-0249 |0 CABLE TIE .062-.625-DIA .091-WD NYL 28430 | 1406-0249
8150-0033 | 6| 52 | WIRE 22AUG © 300V PVC 7X30 10SC 26480 | 8150-0033
vz 05318-60102 | 6 2 | a/m TRIGGER LEVEL CABLES . 28430 | 05316-60102
0362-0221 |1 T | CONNECTOR-SGL CONT SKT 1.14-MN-8SC-SZ 28480 | 0362-0227
- 0890-0706 Jo| 12 | TUBING-HS .093-IN-D/.046-IN-RCVD 28430 | 0890-0706
a1s0-0a56 | 7] 21 | UIRE 24aus w 300v PVC 7X32 80C 28480 | 8150-0456
3 05316-80102 ] & A/B TRIGGER LEVEL CABLES 28430 | 05316-60102
(A3 TO FRONT PANEL) _
-0362-0227 |1 CONNECTOR-SGL CONT SKT 1 14-MM-BSC-SZ 28480 | 0362-0227
08%0-0706 | 0 TUBING-HS ,083-IN-D/.046-IN-RCVD 28480 | 0890-0706
8150-0456 | 7 WIRE 244G U 300V PVC 7K32 80C . 28480 | 8150-0456
ua 8120-1378 |1 1 | caBLE ASSY 18AUG 3-CNDCT JGK-JKT 28480 | 8120-1378 o
v 8120-2089 |8 1 | FLAT RIBBON ASSY 26-AUG 28-COND 52072 | CA-D28P-02-261-T1-005 "

(A1-A12 INTERCONNECT)

4
H

See introduction to this section for ordering inf ormation
*Indicates factory selected value
tBackdating information in Section VII
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Model 5316A
Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part |C . . Mtr , '
Designation Number |D Qty Description Code Mfr Pavrt> Number
) 5316A MECHANICAL PARTS LIST
" 05316-00009 | & 1 FRONT PANEL (STD. INSTRUMENT) 28480 05316-00008
. MP2 05316-00010} 9 1 FRONT PANEL (OPTION 003) ; 28480 05316-00010
MP3 6021-5813 4 1 FRONT FRAME 28480 $021-6813
P4 05316-00002| 9 1 REAR PANEL 28480 05316-00002
MPS 6821-5814 1 1 REAR FRAME 28480 $821-5814
mMPe 5021-5831 6 1 STRUT-LEFT SIDE 28480 5021-5831
MP7 $021-5886 1 1 STRUT-RIGHT SIDE 28480 | $021-5886
MPs 5001-0419 4 1 COVER-TOP 28480 $001-0419
MP9 5061-9564 4 t COVER-BOTTOMN 28480 6061-9564
MP10 $060-9803 2 ] HANDLE -STRAP 28480 5060-9803
MP11 5041-6819 41 1 STYRAP-FRONT CAP 28480 $041-6819
MP12 $041-6820 7 1 STRAP-REAR CAP -28480 $041-6820
MP13 $040-7201 8 4 F00T (STANDARD) 28480 $040-7201
MP14 1460-134S S 1 TILY STAND SST 28480 .| 1460-1345 ot
MP1S $040-7203 9 1 | TRINM STRIP-TOP 28480 $040-7203 ’
MP16 $001-0438 7 2 SIDE TRIN 28480 5001-0438
MP17 05316-40002] 3 1 DISPLAY WINDOW 28480 05316-40002
nP18 7120-8571 9 1 LABEL-INFO, BOTTOM 28480 7120-8571
MP1S 0403-0373 ] 4 GUIDE-PC 8D BLK ACETAL RESIN (DELRIN) 28480 0403-0373
P20 0510-1152 8 8 RETAINER-PUSH ON CIRC EXT .156-IN-DIA 28480 0510-1152
HMP21 0370-2486 S 7 PUSHBUTTON .230 X .390 X .397 IN H; JADE 28480 0370-2486
MP22 0370-2917 7 1 BUTTON-BLUE SHIFT 28480 0370-2917
MP23 06370-2625 4 1 BUTTON-WHITE STANDBY 28480 0370-2625
P24 B NOT- ASSIGNED : - .
P25 5040-8816 3 10 INPUT AMPLIFIER BUTTONS 28480 $040-8816
P26 NOT ASSIGNED
npP27 0370-100S, | 2 3 KNOB-BASE-PTR 3/8 JGK .125-IN-ID 28480 0370-100S
np28 05316-00003| 0 1 HEAT SINK-SUPPORT BRACKET 28480 05316-00003
MP29 05316-00004 | 1 1 BRACKET - TRANSFORMER 28480 05316-00004
See introduction to this section for ordering information
#*Indicates factory selected value
6-20 tBackdating information in Section VII
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MP9 (COVER)

Figure 6-1. Model 5316A Mechanical Parts Layout
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Model 5376A Mechanical Parts Layout

»Figure 6-2.

‘W2, W3, AND W4 NOT SHOWN
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Table 6-4. 5316A Hardware

Model 5316A
Replaceable Parts

HP PART NO.

Flat Washer MTLC No 4 125” ID

DESCRIPTION QTY.
Screws securing side struts to Front/Rear Frame — M4 X 07 8 05151331
" Screw for Rear Strap Handle — M5 X 0.8 1 0515-1132
Screw securing Center of A12to0 Standoff on Al . 1 2360-0331
6-32X 250” Pan Head Pozidriv.
Screws securmg HP-IB Connector to the Rear PaneI - Specual 2 0380-0644
Screw in Bottom Cover — 6-32X..460" — Special - 1 0570-1171
 Retainer for above — 41" inside Dia. St. CD-PL 1 0510-0043
Screws securing Rear Panel to Rear Frame 4 2360-0330
6-32 X .188" Pan Head Pozidriv
Screws securing Front Panel to front Frame 6 2360-0190
6-32 X .188" Flat Head 100° L
‘Nut — Hex 4 X 07 with Lockwasher _ 1 0535-0081
Nut securing Front Panel to A2 — 4—40 W/Lkwr 094" Thi. 1 2260-0009
Nuts for Channel A and B BNCs — Dbl. Cham. 15/32—32—Thd 2 2950-0035
. Lockwashers for above — Lockwasher Int. 38" X 377" ID 2 2190-0016
- Nut for REF IN/OUT BNC — 172 32 Thd 094" Thk 1 0590-0038
Lockwasher for above — .5 Intl. .505°ID - 1 - 2190-0068
Lockwasher HLCL No. 10 194IN-ID "2 2190-0034
Screw secunng Alto Rear Panel 1 2360-0330 -
. 6-32X.188" Pan Head Pozidriv
Screws securing A7 to A1 — 4-40 X 25(Y’ Pan Head Pozidriv W/Lock 2 2200-0103
Screws securing A6 to Side Frame — 4-40 X .312" Pan Head Pozidriv W/Lock 1 ‘ 2200-010;5
Screws securing Heat Sink to AT — 632X 250" Pan Head Pozidriv 2 2360-0113
Screws securing Heat Sink to Side Frame — 6-32X 312" Pan Head Pondnv 2. 7360-01‘,5
) Screws securing T1 to Bracket — 6-32 X 312" Pan Head Pozidriv .2 2360-0’?35
Screws securing T1 Bracket to Side Frame 5 2360-01?13 :
6—32 X ,250” Pan Head Pozidriv . C - _
Screws securing Oscillator Mounting Bracket to A13 3 2200-0101
Oven Oscillator (Option 004) 440 X 187"
. Screws securing Oscillator Mountmg Bracket to left side frame 3 '2360-0113
- Screws securing ‘Adto A1 — 6-32 X .250" Pan Head Pozidriv. 4 . 2360-0113
: Screws securmg A9 to Al— — 6-32X .250" Pan Head Pozidriv — 4 860—0113
Set Screws for Knobs — 4-40 125" Flat Pt. Aly 6 ] 3030-0014
Screws for Regulator Transistors — 4-40 X .250" Pan Head Pozidriv 3 : 2m0139
Insulators for Regulators Transnstors 3 0340-0864
lnsulatmg Washers for Regulator Tran5|stors - Nylon . . 3. ,3050'0791
Nuts for Tr;gger Pots Hex — 1/4 4—40 Thd 062” Thk 2 2950-0052
standoffs for 'Trigg.er Pots — Special 2. - 05315-20201
Tie Wraps - 4 1400-0249
" Replacement ‘Screws for REF IN/OUT BNC 2 2200-01M1
440 .5" Pan Head Pozidriv .
Nuts for above "2 2260-0003
Elastic Washers for above 2 '

3050-0105 -

* Riemamins
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}Table 6-5. Manufacturers Code List

LITTELFUSE INC .

IL'US

r . . . ) .

Mir Manufacturer Name Address Zip Code

Code . : )
D2540 VALVO GP’BH . HAMBURG . oM 2000
00000 . ANY SATISFACTORY SUPPLIER o . L.
ot121 ALLEN-BRADLEY €O INC ~ EL PASO TX US & ..78935 -

T 01289 TEXAS INSTRUMENTS INC DALLAS TX US 75265 - B
03508 GE €O SEMICONDUCTOR PROD DEPT AUBURN NY US L183200 < K
03888 K 0 I PYROFILM CORP . WHIPPANY NI 07981 .

. 04713 . MOTOROLA INC SEMI-COND PROD PHOENIX AZ US ‘88008 - .
05820 EG & G WAKEFIELD ENGR INC ' - WAKEFIELD MA US | 01880 RS N
07263 FAIRCHILD CORP | ' MOUNTAIN VIEW CA US | 94042 .

11236 . CTS CORP BERNE DIV. " BERNE IN US - a8t oo
16299 CORNING ELECTRONICS RALEIGH - " .NC US. 27604 -
19701 MEPCO/ELECTRA INC MINERAL UELLS TX US 76067

24355 ANALOG DEVICES INC _NORWOOD - MA US 02062 |

- 24546 CORNING ELECTRONICS . SANTA CLARA CA US 95050
+.25088 SIEMENS CORP ISELIN NJ US . 08830, ¢ 7
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CAUS . T 95052 - N
28480 HEWLETT-PACKARD €O CORPORATE HQ . PALO ALTO CA" .. . 94304 ¢ ’
31585 _RCA CORP SOLID STATE DIV ’ SOMERVILLE NI ’, N ..

- 32293 INTERSIL INC . CUPERTINO CA CA s 95014 . -
34335 -ADVANCED MICRO DEVICES INC : SUNNYVALE . CCAUS 94086 .

50088 MOSTEK. CORP * . CARROLLTON . : TX US -, 75008 - -

. 50622 GENERAL. INSTR CORP OPTO DIV PALO ALTO CA 34304- .

51642 - CENTREVENGINEERING_;INC o STATE COLLEGE PA 18801
62072 CIRCUIT ASSEMBLY CORP . IRVINE CA US 92714
$2763 STETTNER ELECTRONICS INC - "CHATTANOOGA - IN US . 371421
56289 SPRAGUE ELECTRIC €O - NORTH ADAMS ~  -MA 01247
72136 ELECTRO MOTIVE CORP . _ FLORENCE SC © 06226
73138 BECKMAN INDUSTRIAL .CORP FULLERTON g CA US 92632
75915 DES PLAINES -

60016

6-24
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information for adapating this manual to instruments with serial
prefixes other than that listed on the title page. Refer to Section | for additional important
information about serial number coverage.

7-3. MANUAL CHANGES

7-4. Newer Instruments

7-5. Instruments having serial number prefixes higher than those listed on the title page of this
manual are covered with a “Manual Changes” sheet included with this manual. If this change
sheet is missing, the information can be supplied by any Hewlett-Packard Sales and Service Office
listed at the back of this manual.

7-6. Older Instruments

7-7. If your instrument’s serial number prefix is lower than that listed on the title page of this
manual, this manual must be modified to correctly apply to your instrument. To determine which
changes must be made to this instrument, locate your instrument’s serial number prefix in Table 7-
1, Manual Backdating and make the indicated changes.

Table 7-1. Manual Backdating

IF YOUR HP 5316A THEN MAKE THE
HAS SERIAL PREFIX FOLOWING CHANGES
TO THIS MANUAL

2536A NONE
2528A 1
2510A 1,2
2448A 1,2,3
2426A 1,2,3,4 -
2404A 1,2,3,4,5

and Instruments

2308A05233 thru

2308A05240

2308A 1-6
2216A 1-7
2144A 1-8

and Instruments

2120A01191 thru .

2120A01400

2120A N

2052A or 2004A 1-10
1924A 1-11

7-1
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CHANGE 1 Series 2528A

Table 6-3. Mechanical Parts List
Change MP17 from 05316-40002 to 05316-40001, Display Window, Amber.

CHANGE 2 Series 2510A

Table 6-3. Mechanical Parts List
Change MP1 from 05316-00009 to 05316-00007, CD=4, Front Panel (STD).
Change MP2 from 05316-00010 to 05316-00008, CD=5, Front Panel {(Option 003).
Add MP24, 0370-0914, CD=0, Bezel for function buttons.
Add MP26, 0370-0606, CD=7, Bezel for input switches.

CHANGE 3 Series 2448A

Table 6-3. Mechanical Parts List
Change MP3 from 5020-5813 to 5020-8813, CD=8, Front Frame (English).
Change MP5 from 5821-5814 to 5020-8814, CD=9, Rear Frame (English).
Change MP6 from 5021-5831 to 5020-8831, CD=0, Strut-Right-Undrilled Side (Engllsh)
Change MP7 from 5021-5886 to 5020-8886, CD=S5, Strut-Left-drilled Side (English).
Change MP9 from 5061-9564 to 5060-9964, CD=6, Cover-Bottom (English).
Change MP11 from 5041-6819 to 5040-7219, CD=8, Strap-Front Cap (English).
Change MP12 from 5041-6820 to 5040-7220, CD=1, Strap-Rear Cap (English).

Table 6-4. 5316A Hardware
Change 0515-1132 to 2680-0172, 8 32X.250"” Flat Head 100°.
Change 0515-1331 to 2510-0192, 10-32X.375" Flat Head 100°.
Delete 0535-0081,Nut-Hex 4X0.7 W/Lockwasher.

CHANGE 4 Series 2426A

Table 6-2. A4 Input Amplifier Replaceable Parts
Change A4 {05316-60004) Series to 2426A.

Change A4R13 from 0698-7227 to 0698-7228, CD=7, Resistor, 464 ohms, 1%, .05W, TC=0%100.

Figure 8-6. A3/A4 Input Amplifier Assembly Schematic Diagram.
Change A4 (05316-60004) series to 2426A.
Change R13 value to from 422 ghms to 464 ohms.

CHANGE 5 Series 2404A and Insruments 2308A05233 through 2308A05240.

Table 6-2. A3 Input Amplifier Switches Replaceable Parts
Change A3 (05316-60003) Series to 2404A

Change A3R7 and A3R13 from 0698-8827 to 0698-7097, CD=8, Resistor, 1 Meg, 5%, .125W,

TC=-600/+1137.

Figure 8-6. A3/A4 Input Assembly Schematic Diagram.
Change A3 Series to 2404A.

CHANGE 6 Series 2308A

Table 6-2. A1 Motherboard Replaceable Parts.
Change A1 part number from 05316-60014 to 05316-60001, CD=9, series 2308A.

Change A1CR1, A1CR2, A1CR6, ATCR10, ATCR11, ATCR14 from 1901-0050 to 1901-0040, CD=1,

Diode, switching, 30V, 50mA.
Change ATR1 from 2100-3904 to 2100-3719, CD=0, Resistor, Variable 470K ohm +20%.
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Table 6-3. Mechanical Parts List.
Change MP1 from 05316-00007 to 05316-00001, CD=8, Front Panel (Standard Instrument).
Change MP2 from 05316-00008 to 05316-00005, CD=2, Front Panel (Option 003).

Figure 8-5. A1 Motherboard (Counter Portion) Schematic Diagram (sheet 1 of 2).
Change A1 (05316-60001) Series to 2308A.
Change value of A1R1 from 500K to 470K.

Table of Active Components (on schematic).
Change ATCR1, A1CR2, A1CR6, A1CR10, A1CR11 from 1901-0050, to 1901-0040.

Figure 8-5. A1 Motherboard (HP-1B) Schematic Diagram (sheet 2 of 2).
Change series to 2308A.

CHANGE 7 Series 2216A

Table 6-2. A1 Motherboard Replaceable parts.
Change A1 series to 2216A.
Change A1L3 from 9140-0238 to 9100-1632, CD=4, inductor 120 UH 5%.
Change insulator part number for A1Q4, A1Q7, A1Q10 from 0340-0620 to 0340-0864, CD=6,
Insulator-Transistor/Thermal Conductor.

Table 6-4. 5316A Hardware
Delete 2190-0034, Lock Washer.

Figure 8-5. A1’Motherboard (Counter Portion) Schematic Diagram.
Change A1 (05316-60001) series to 2216A.
CHANGE 8 Series 2144A and Instruments 2120A01191 through 2120A01400.

Table 6-2. A1 Motherboard Replaceable Parts.
Change A1K1 from 0490-1317 to 0490-0617, CD=4, Relay-Reed IC, 250mA, 200VDC, 5VDC-coil
3VA.

Figure 8-5. A1 Motherboard (Counter Portion) Schematic Diagram (sheet 1 of 2).
Change A1 (05316-60001) series to 2144A.

Figure 8-5. A1 Motherboard (HP-IB) Schematic Diagram (sheet 2 of 2).
Change series to 2144A.

et

CHANGE 9 Series 2120A

Table 6-2. A1 Motherboard Replaceable Parts.
Change A1 series to 2120A.
Add A1C25 and A1C28, 0180-0562, CD=1, Capacitor-fixed, 33uF, 10VDC, Tantalum.

Table 6-2. A2 Display Assembly Replaceable Parts.
Change A2 (05316-60012) series to 2120A.
Change A2R2 from 0698-3438 to 0757-0401, CD=0, Resistor-Fixed 100 ohms, 1%, .125W,
TC=0+100°. '

Table 6-2. A4 Input Amplifier Replaceable Parts.
Change A4 (05316-60004) series to 2120A.
Change A4C4 from 0180-0418 to 0180-2815, CD=1, Capacitor-Fixed, 100uF, +20%, 10VDC,
Tantalum, £

~

Figure 8-5. A1 Motherboard (Counter Portion) Component Locator.
Replace component locator part of Figure 8-5with the component locator shown in Figure7-1.
Add A1C25 and A1C28 with grid location “D4’” to “Grid Locations” table.
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Figure 8-5. A1 Motherboard (Counter Portion) Schematic Diagram (Sheet 1 of 2).
Add C25 between K1 pin 1 and common (grid location E10); Positive side connected to

common.
Add C28 between K1 pin 14 and common (grid location E10); Positive side connected to

common.

Figure 8-5. A1 Motherboard (HP-IB) Schematic Diagram (Sheet 2 of 2).
Change A1 (05316-60001) series to 2120A.

Figure 8-6. A3/A4 Input Assembly Schematic Diagram.
Change A4 series to 2120A.
Change C4 to 100uF.

Figure 8-10. A2/A5 Display Assembly Schematic Diagram.
Change A2 series to 2120A.
Change R2 to 100 ohms.

CHANGE 10 Series 2052A or 2004A

Table 6-2. A1 Replaceable Parts List.
Change series number to 2004A.
Add A1C21,0160-4554, Capacitor-Fixed, .01uF +20%, 50VDC, Ceramic.
Delete CR14,

Figure 8-5. A1 Motherboard Schematic Diagram (Sheet 1of 2).

Change series to 2004A.
Remove connection between U13B pin 11 and negative side of C39.
Connect U13B pin 11 to junction of R29 and emitter of Q10.

CHANGE 11 Series 1924A. !

Table 6-2. A1 Motherboard Replaceable Parts List.
Change series to 1924A.
Delete A1R46, 196 ohm resistor;

Table 6-2. A7 TCXO 05316-60007 (Option 001 Assembly)
Change A7R1 from 0757-0416 to 0698-3444, CD=1, Resistor-Fixed, 316 ohm.
Change A7R2 from 0757-0416 to 0757-0280, CD=4, Resistor-fixed, 1k ohm.

v,

Figure 8-5. A1 Motherboard Schematic Diagram (sheet 1 of 2).
Change series to 1924A,
Delete A1R46, 196 ohm resistor; replace with straight through connection.
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SECTION Vil
SERVICE

WARNING '

IF THE A8 POWER MODULE COVER IS REMOVED, LINE VOLTAGE
IS EXPOSED WITHIN THE 5316A EVEN WHEN THE POWER SWITCH
IS IN THE STBY POSITION.

8-1. INTRODUCTION

8-2. This section contains the information required to service the 5316A Universal Counter. The infor-
mation includes theory of operation, troubleshooting, safety considerations, service aids, block
diagram, and schematic diagrams. This section also includes a cross-reference table, Table 8-1, to aid
the correlation of assembly reference designations with their HP part nymbers.

8-3. THEORY OF OPERATION

8-4. The overall theory of operation begins with paragraph 8-28 and references the overall block
diagram, Figure 8-2. The detailed theory of operation for each assembly is located adjacent to the
schematic diagram for that particular assembly.

8-5. TROUBLESHOOTING

8-6. Troubleshooting for the 5316A is performed by isolating the defective block as described in .
troubleshooting, paragraph 8-40, and then referring to that particular schematic. Each schematic

section contains the detailed theory of operation, detailed troubleshooting information, schematic
diagram, and repair considerations. :
¥

8-7. The schematic diagrams for all the assemblies are located at the end of this section.

8-8. RECOMMIENDED TEST EQUIPMENT

8-9. The test equipment required to service the 5316Ais listed in Table 1-4. Equipment other than that
listed may be substituted if it meets or exceeds the critical specifications.

8-10. SCHEMATIC DIAGRAM NOTES

8-11. Figure 8-1 shows the symbols used on the schematic diagrams. Figure 8-1 also shows the
method of assigning reference designators, assembly numbers, and subassembly numbers. The 5316A
contains two subassemblies, A3 05316-60003, and A4 05315-60004 that are combined to form the 05316-
60100 A3/A4 Input Amplifier assembly.

8-12. Reference Designations
8-13. Assemblies such as printed circuit boards are assigned numbers in sequence, A1, A2, etc,, as
shown in Table 8-1. Reference designators for individual components are determined by adding the

assembly number with the component number. For example, CR1 on assembly A1 is designated
A1CR1L.

8-1
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DANGEROUS VOLTAGE, EXCEEDS SYMBOLS

1000 VOLTS KNOB CONTROL

SCREWDRIVER ADJUST

REAR PANEL LABEL MAIN SIGNAL PATH

INTERIOR AND PC BOARDS LABEL

FRONT PANEL LABEL @

FEEDBACK PATH

WIPER MOVES TOWARD “CW" WHEN

CONTROL 1S ROTATED CLOCKWISE Ton (s ] on TEST POINT

PROTECTIVE CONDUCTOR TERMINAL A INSTRUCTION MANUAL REFERENCE

CIRCUIT COMMON ~ ALTERNATING CURRENT

IDENTIFIED COMMON —_—-—_ DIRECT CURRENT

CHASSIS TERMINAL ~_ ALTERNATING OR DIRECT CURRENT

PRINTED CIRCUIT BOARD IDENTIFICATION

HP PART NO.
f 05340-60037 «—A—
A 12a8a 2-d MANUFACTURING

2318 \.\ DIVISION CODE
SERIES NO.

{May Be Stamped
Etsewhere On The Board)

REVISION LETTER

PRODUCTION CODE

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 C1 A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
Assembly Assembly fincludes A25A1  (used to document
Number Name Assembly) changes)
A~ AN — —N— —

2 mountedon | Rectifier —~ Al RECTIFIER ASSY

J3 not mounted

Assembly A25 ' Assembly (05'00-693') ' on Assembly A25
Numbers indicate Part of A25
Pins of J2 \ ) PIO PIO '
2 T dxa eRi XAL) WHT-ORN-GY RED '3 +6.3v
2 TO
i 1 7 6y AS5PI(6)
! ' I\
l : 2 l 8 +6.3V lied
5 N o Ve *6.3V suppli
3 8GY ,% “MBLK l from J3 to Pin 6
Transformer /I/ ' l of P1 on
Terminal Connector A25XA1 Assembly A5
Numbers 1 1 ]

Pin Numbers

8-2

Figure 8-1. Schematic Diagrams Notes

€
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8-14. Identification Markings on Printed Circuit Boards

8-15. HP printed circuit boards (see Figure 8-1) have four identification numbers; an assembly
number, a series number, a revision letter, and a production code. The assembly part number has 10
digits, such as 05316-60001, and is the primary identification. All assemblies with the same part number
are interchangeable. When a production change is made to an assembly that makes it incompatible
with the previous assembly, the part number is changed. The series number, such as 2120, is used to
document minor electrical changes. As changes are made, the series number is incremented. When
replacement assemblies are ordered, you may receive a replacement with a different series number. If
a difference is found between the series number marked on the assembly and the number on the
schematic, then minor electrical difference exist. If the series number on the assembly is lower than
that on the schematic, then refer to Section VI, Manual Changes. Section VIl contains documentation
of the lower series assemblies. If the number is higher, then refer to the yellow looseleaf manual
change sheets for this manual. If the manual change sheets are missing, contact your local HP Sales and
Service Office. See the listings at the back of this manual.

8-16. Revision letters (A, B, etc.) denote changes in the printed circuit layout. For example, if a
capacitor type is changed (the electrical value may remain the same) and requires different lead
spacing, then the layout is changed and the revision letter is incremented. When the revision letter
changes, then the series number usually changes. The production code is the seven-segment number
used for production purposes.

8-17. SAFETY CONSIDERATIONS

8-18. Although the 5316A has been designed in accordance with international safety standards, this
manual contains information, cautions, and warnings which must be followed to insure safe operation

Service

(also see Sections I, 111, and V). Service and adjustments should be performed only by qualified -

personnel.

WARNING I

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON-
DUCTOR (INSIDE OR OUTSIDE THE 5316A) OR DISCONNECTION
OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE THE
5316A DANGEROUS.

8-19. Opening the 5316A while power is connected should be avoided as much as possible, and
when necessary, should be carried out only by a skilled person who is aware of the hazards involved.
Capacitors inside the 5316A may still be charged even if the 5316A has been disconnected from its

source of power.
WARNING l

LINE VOLTAGE IS EXPOSED AT THE 5316A POWER MODULE EVEN
WHEN THE POWER SWITCH IS IN STBY. REMOVAL OF THE
POWER CORD IS NECESSARY TO REMOVE THE LINE VOLTAGE
FROM THE 5316A.

8-20. Make sure that only fuses with the required rated current and of the type specified (.15 or .30

AMP SLO-BLO) are used for replacement. The use of repaired fuses or short circuiting of fuseholders

MUST be avoided. Whenever it is likely that the protection has been impaired, the 5316A must be

rendered inoperative and secured against any operation until repaired.
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8-21. The following safety symbols are used on equipment and in manuals:

A
(

O

CAUTION

8-22. SERVICE AIDS

Instruction manual symbol. The product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals feed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical shock
in case of a fault. Used with field wiring terminals to indicate the
terminal which must be connected to ground before operating
equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with the symbol must be
connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame and chassis terminal. A connection to the frame (chassis) of the
equipment which normally includes all exposed metal structures.

Alternating current (power line).

Direct current (power line).

Alternating or direct current (power line).

The WARNING signal denotes a hazard. It calls attention to a proce-
dure, practice, or the like, which, if not correctly performed or
adhered to, could result in personal injury.

The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, practice, or the like, which, if not correctly performed or

adhered to, could result in damage to or destruction of part or all of
the product.

8-23. Pozidriv Screwdrivers

8-24. The screws in the 5316A which appear to be Phillips type are not. They are Pozidriv. Although
the two types are similar, damage to the screw or screwdriver will result if the correct driver is not used.
Phillips screwdrivers will not seat into the Pozidriv screw-head properly. So Pozidriv screwdrivers must

be used.

8-25. Service Aids on Printed Circuit Boards

8-26. The servicing aids include test points, transistor and integrated circuit designations, adjustment
callouts, and assembly stock numbers.

8-27.  The assembly number, name, and Hewlett-Packard part number of the 5316A assemblies are

listed in Table 8-1.
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Table 8-1. 5316A Assembly Reference Designators

Model 5316A
Service

REFERENCE DESIGNATION DESCRIPTION HP PART NUMBER
Al Motherboard/Power Supply 05316-60001
A2 Display Assembly 05315-60012
A3 *Input Switches 05316-60003
A4 *Input A&B Amplifiers 05315-60004
A5 Display Support 05315-60005
A6 D-to-A Converter 05316-60010
A7 Standard Oscillator 05316-60008
A7 TCXO 001 05316-60007
A7 Regulator Assembly 004 05316-60013
A8 Power Module 0960-0444
A9 Channel C Input 003 05315-60009
A0 **Offset/Normalizer 006 05315-60010
AN *+Offset/Normalizer 006 05315-60011
A12 HP-IB Interface 05316-60006
A13 Oven Oscillator 004 0960-0603

*1f A3 or A4 are to be replaced, both assemblies must be ordered as a pair under Part Number 05316-60100.

+4A10 and A11 are the assemblies in the Option 006 Offset/Normalizer Module (not discussed in this manual).

Part Numbers are for reference only.

8-28. THEORY OF OPERATION

8-29. Signal Mnemonics

8-30. Table 8-2 lists the signal mnemonics used in the 5316A for the primary control lines.

8-31. Introduction

8-32. The 5316A is a Universal Counter with frequency, period, time interval, time interval average,
ratio, and totalizing capabilities. The 5316A utilizes five LSI circuits. A 3870 Microcomputer (A1U1)
controls a Multiple-Register-Counter (MRC A1U2) to form the basic counter system. A 6801 Micro-
computer (A1U10) controls a 68488 HP-IB Interface (A1U12) to handle all bus operations. The 6801
(A1U10) exchanges data with the 3870 (A1U1). In addition, a Display Decoder/Driver (A2U3) formats
that display data for the eight 7-segment LEDs. The following paragraphs describe the overall func-
tional operation and reference Figure 8-2, Overall Block Diagram. The detailed theory of operation is

located adjacent to the corresponding schematic diagrams.

8-33. Block Theory

8-34. The 5316A is divided into the following assemblies (listed in relative order of signal flow):

A3 Input Switch Assembly.
A4 Input Amplifier Assembly.
A9 Channel C Assembly (Option 003).
A1 Motherboard Assembly.
A5 Display Support Assembly.
A2 Display Assembly.
A7 Time Base Assembly.
a. Standard Time Base Oscillator.
b. TCXO (Option 001).
c. A7 and A13 Oven Oscillator (Option 004).

Nownhwh A
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8. A6 Digital-to-Analog Converter (Remote Trigger Levels).
9. A12 HP-IB Interface Assembly.

10. A8 AC Line Input Module.

1. A10/AT1 Offset Normalizer Assembly (Option 006).

NOTE
. In the following theory, four LS! integrated circuits will be referred
to as follows:
Counter Microcomputer (A1U1) .............. 3870
Muiltiple Register Counter (ATU2) ............ MRC
HP-1B Microcomputer (A1U10) ............... 6801
HP-IB Interface Adapter (A1U12) ............ 68488

8-35. Overall Theory

8-36. There are two essentially identical input channels, which condition and shape the input signals.
Front panel controls allow individual selection of AC/DC coupling, Attenuation (X1/X20). Trigger
Slope, and Separate/Common A signal source selection. The input amplifier assembly buffers and
shapes the signals, and sets the desired trigger level or sensitivity. The signals are then level-shifted and
sent to the MRC (A1U2) as Channel A and Channel B. An arming signal is also generated from Channel
B (used only in A armed by B). The MRC receives theinputsignals from Channel A, B, and sometimes B
Arming, and the Reference Oscillator (A7). Under control of the 3870 {U1), it processes the data for the
function specified by the function switches.

In addition to the Channel A and B input, Option 003 Channel C (A9) allows frequency measurements
up to 1 GHz. For increased measurement accuracy, a Temperature Compensated Crystal Oscillator
(Option 001 TCXO), or Oven Oscillator (Option 004) may be used in place of the standard reference
oscillator (A7). When using an external time base as the reference, an injection-locked multiplier
located on the A1 Motherboard detects the presence of an external input and buffers the incoming
external signal (1, 5, or 10 MHz) and multiplies it, if necessary, up to the 10 MHz reference frequency.

8.37. To make measurements, a 3870 routinely scans and stores the position of the Function Switches,
§1-3 through $1-9, and then configures the MRC, via the Address Command bus to the desired
measurement mode (frequency, period, time interval, totalize, etc.). The 3870 then “arms” the MRC,
which allows the measurement to begin. The input signal to the MRC starts the measurement, and
when the Gate Time One-Shot times out, the MRC signals the 3870 microcomputer (via its IRQ) that
the measurement is complete. The 3870 will then read the measurement data from the MRC,
manipulate it mathematically and direct it to the Display Driver (A2U3). The Display Driver receives,
decodes, and displays the data. The exponent, exponentsign, units annunciator, and decimal point are
computed within the 3870 at the same time as the measurement data. The 3870 will then repeat the
cycle, until the Function switches are changed, at which time it will reconfigure the MRC.

8-38. The power supply provides four dc voltages to the 5316A circuitry: +5V, +3V, -5,2V, and a 2.5V
reference. The A8 Power Module contains a pccard that, depending onits orientation, determines the
line voltage to be used by configuring the primary windings of T1 as necessary (see paragraph 2-8). The
secondary of T1is then routed to the A1 Motherboard which contains the rectifiers and regulators.

8-39. For remote control via the HP-IB a 6801 Microcomputer (A1U10) and 68488 HP-IB Interface
Adapter (A1U12) are located on the A1 Motherboard. The 6801 can communicate with the 3870 and
the MRC (via the 3870). The 6801 always controls power-up reset, and selection of Time Interval Delay
and Channel C functions. The HP-1B Interface assembly (A12) contains the bus transceivers, address
selection switches, and buffers. The A12 assembly interfaces directly to the 68488 HP-IB Interface
Adapter. A Digital-to-Analog Converter (A6) is available for remote programming of the Channel A
and B trigger levels.



Model 5316A
Service
Table 8-2.Mnemonics
MNEMONIC DESCRIPTION FROM TO
a-d Data lines for exponent digit to the A1U1(30-33) A2U2(7,1,2,6)
display
ADDRESSED Lights ADRSD LED. The 5316A has A1U10(18) A2DS14
been addressed via the HP-IB
ATN HP-1B Attention A12J2(11) A1U12(26)
ASE Address Switch Enable A1U12(4) A1U14(1,3)
AT-AS Address switch data lines A1251(1-5) A1U12(7-11)
A/TO Addressable/Talk Only to 68488 A12§1(7) A1U12(13)
CHAN A LOW FREQ tow frequency path for Channel A
amplifier
CHAN A HIGH FREQ High frequency path for Channel A
amplifier
CHAN A TO MRC Channel A signal to MRC A4U1(11) A1U2(30)
CHAN B TO MRC Channel B signal to MRC A4U1(2) A1U2(28)
CHANNEL B ARM Channel B external arm to MRC A4U1(2) A1U2(17)
CE1 Enables display for update A1U1(19) A2U3(9)
CE2 Measurement gating signal from A1U1(18) A9U2(4)
3870 to Channel C
CE2 Enables Offset/Normalizer data to be A10U13(2,10)
placed on the 3870 data bus . . .
CE3 Enables Offset/Normalizer data to be | A1U1(17) A1U3(12), US(‘;4) ¥
placed on the 3870 data bus A11U13(4,5)
CHA MRC Channel A Input A1U2(30) §
CHB MRC Channel B Input A1U2(28) i
CHC MRC Channel C Input A1U2(26) ¢
CHANNEL C GAIN Gain control for Channel C A4R2 WIPER A9IQ3(GATE)
CONTROL VOLTAGE Sensitivity control voltage to Channel C :
CHAN C SWITCH Front panel function switch logic level | A151-57 A1U10(11)
to 6801 to select Channel C
CLEAR 3870 1/0 End of a 3870-6801 interaction ATUN(7) A1U3(8), U4(6)
ACE CE line-previous state changed ATU4(9) A1U6(14)
DATA 0-7 Port 3 of 6801 (data bus) ATU10(30-37) A1U12(7-14)
A1U5(3,5,7,9,11,13)
D0-D3 Data lines for display (mantissa) A1U1(12-15) A2U3(5,6,10-14)
D0-D3 Data lines between 3870 and 6801 A1U6(3,5,7,9) A1U2(32-35)
D0-D3 . A1U5(2,4,6,10)
Dp Decimal point position for the display | A1U1(11) A2U3(7)
DAC A SIGN Select trigger level polarity for DAC A | A1U8(10) A6U4(10)
{Channel A) !
DAC B SIGN Select trigger level polarity for DAC B | A1U8(7) A6U4(9)
(Channel B)
DAC A NEW DATA -Lur Enables DAC A for new data ATUT1(12) A6U1(13)
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Table 8-2. Mnemonics ( Continued)

NS0-NS2
"POWER-UP RESET
REMOTE/LOCAL
RESET COUNTER

RPGT
R/W
RGO-RG1

RST

R/W

RFD

REN

REF VOLTAGE

when no external reference is present
Nibble select lines to MRC

Hardware Reset during power-up
initialization

Lights “REMOTE” LED; 5316A is under
remote (HP-IB) control from 6801

Front panel reset has been imple-
mented; 6801 Resets the 3870

Rear panel control for gate time
Read/Write to MRC registers
Register select lines to/from MRC
Reset counters

6801 Read/Write

HP-IB Ready for Data

HP-IB Remote Enable

+2.5V dc voltage reference line

A1U1(8,9,10)

A1U15(8)

A1U10(17)

A1U10(20)

A1R44
A1U1(5)
A1U1(3,4)

A1U10(38)
A12)2(7)
A12)2(17)
A1U9(2)

MNEMONIC DESCRIPTION FROM T0
DAC B NEW DATA r Enables DAC B for new data ATUT1(13) A6U3(13)
DAC HP-IB Data Accepted A12)2(8) A1U12(17)
DAV HP-IB Data Valid A12)2(6) ATU12(16)
EOI HP-IB End or Identify A12)2(5) A1U12(25)
FPGT Front panel control for gate time ATR1 WIPER ATU7(1)
GATE Lights Gate LED; MRC is gating ATU1(26) A2U1(1,3,)
GATE TIME Line from analog switch to MRC from A1U7(15) ATU2(6)
gate time control
GATE TIME LOCAL/PRESET | From US; selects front or rear panel A1U8(5) A1U7(10)
gate time control
GAIN Channel C sensitivity control
IFC HP-IB Interface Clear A12J2(9) A1U12(21)
IRQ Interrupt request from MRC A1U10(5) A1U12(40)
180-7 HP-IB DIO lines (after transceivers) A12U2(1-8) A1U12{29-36)
Hz Lights Hertz LED; measurement is a A1U1(27) A2U1(9)
frequency
10S 6801 1/0 strobe; a Read or Write A1U10(39) A1U1(5)
involving data transfer by the 6801,
from or to an external circuit
LATCH MISC FUNCTIONS Latchs data from port 1 of the 6801 A1U11(10) A1U8(9)
at Us
MRCGO MRC Gate Open (not used) A1U2(15)
MRC ESR External Sequencer Reset (not used) A1U2(27)
Minus (<) Lights “minus” sign A1U1(29) A2U1(11,13)
MULTIPLIER TURNOFF Disables the Injection-Locked Multiplier]  A1Q11(C) A1U16(5)

A1U2(9,10,11)
A11U1(21,22,23)

A1U10(6), A1U12(19),
ATU1(39)

A2DS15

A1U1(38)
A1U4(11)

A1U7(2)
A1U2(40)
A1U2(1,2)

ATU12(5)
A1U12(18)
A1U12(22)

A1U13(3,10), ATR19,
A6U1(15), U3(15)

S
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Table 8-2. Mnemonics (Continued)

,{7‘\ MNEMONIC DESCRIPTION FROM 70
it
N
REF OSC 10 MHz clock to the MRC A1510 A1U2(21)
SEC Lights Seconds LED ATU1(28) A2U1(5)
STR Indicates an address or command is A1U1(7) A1U2(8), A1U4(3),
valid A2U3(8)
SLOPE A Channel A Slope line to 3870 A3S2 A1U1(34)
SLOPE B Channel B Slope line to 3870 A3S9 ATU1(35)
SENSITIVITY A Channel A Sensitivity control voltage A3S4 A4U2(4)
SENSITIVITY B Channel B Sensitivity control voltage A3S6 A4U2(13)
SELECT C CHANNEL From 6801 to control the position of A1U8(12) A1Q8(B)
relay K1
SRQ HP-18 Service Request A12J2(10) ATU12(23)
TRIGGER LIGHT SUPPLY isolated +5V for trigger LEDs
TRIGGER LIGHT A&B Lights Channel A&B trigger lights A4U3(1,8) A3DS1,2
T.1. DELAY From front panel to 6801 shortens gate A151-S5 A1U10(9)
time; removes C13 at U7
TRIGGER LEVEL POT/DACS Selects local/remote triggers levels A1U8(2) A6U5(9,10)
TRIGGER LEVEL POT A Voltage from the wiper of the Chan- A3S4 A6US5(1)
nel A trigger level control
TRIGGER LEVEL POT B Voltage from the wiper of the Chan- A3S6 A6US5(3) ,
o nel B trigger level control . -
“\ k TRIGGER LEVEL A Channel A trigger level control voltage A6U6(1) A4U2(8) !
TRIGGER LEVEL B Channel B trigger level control voltage A6U6(7) A4U2(9)
y
T/R1 Transmit/Receive control for HP-1B A1U12(28) A12U5(13) E
T/R2 Transmit/Receive control for HP-IB ATU12(27) A12U2(11),A12U5(1,4)
A12U4(4)
T/R2 Complement of T/R2 A1U15(6) A12U3(4), U5(10)
TALK ONLY From A12 to 68488 for talk only A1251-1 A1U14(14)
33 uF INJOUT Removes A1C13 to enable shorter A1U8(15) A1U7(9)
gate times
3870 DATA IN Enables 3870 data onto the 6801 A1U11(9) A1U5(1,15), ATU6(15)
data bus
-5.2 UNSWITCHED -5.2V dc line to input amplifiers. Not A1Q10(C)
controlled by relay K1
+7.5 UNREGULATED Unregulated dc from transformer T1
secondary and rectifiers
-7.5 UNREGULATED Unregulated dc from transformer T1
secondary and rectifiers
+4 UNREGULATED Unregulated dc from transformer T1
secondary and rectifiers

8-9
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Figure 8-2. Overall Block Diagram
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8-40. TROUBLESHOOTING

i CAUTION

Proper static handling techniques must be employed when servic-
ing semiconductor products. The voltage susceptibility of all IC and
transistor families are well below levels commonly found in service
environments. Exercise care and observe standard static

precautions.

Model 5316A
Service

8-41. The following table contains some special considerations when troubleshooting the 5316A.

They are listed to help avoid potential problems:

1. When making measurements at IC sockets (with the I1C removed), avoid inserting the probe
tip into the socket. This may cause bad contact with the IC when itis reinserted. Use a piece of
26-gauge wire and insert into the socket, and then attach the probe to the wire. When

convenient, make measurements at the back side of the board.

2. Certain tests require 1C’s be removed from their sockets. Be sure they are placed back into the
correct sockets and are oriented properly. Damage to the IC may occur if they are installed

backwards or in the wrong socket. For reference they are:

3B70 ATUT ..o
MRCATU2 ...
6B0TATUI0 ... ...,
68488 ATU12 ... ... i

UT and U2 face right; U10 and U12 face left.

3. When one of the LSI ICs are removed they should be placed in conductive foam to avoid static
damage. If conductive foam is not available, handle them by the ends of the packages. !

8-42. The troubleshooting philosophy for the 5316A is to break the counter down into five main
blocks so that the defective block can quickly be found. Once the defective circuit is identified, then
go to the schematic diagram for that block as listed below. If the repaired circuit contains any |

adjustments to be set after repair, then refer to Section V and make the adjustments as described. For

“

quick reference, Figure 8-3, Troubleshooting Flowchart, parallels the procedures beginning with para-

graph 8-45.

8-43. Prelimiary Troubleshooting

8-44. DEFECTIVE BLOCK ISOLATION. For troubleshooting purposes the 5316A can be divided into

the following sections (see Figure 8-4, Troubleshooting Block Diagram):

1. Three input amplifiers (A, B, and C).

a. A3/A4 Channel A and B.
b. A9 Channel C Option 003.

2. Main Counter A1 Motherboard.

a. A1 Motherboard (A1U1 3870-A1U2 RC).
b. A2/A5 Display.

3. HP-IB Remote Control.

a. A1 Motherboard. (A1U10 6801-A1U12 68488).

b. A6 Digital-to-Analog Converter.
C.  A12 HP-IB Interface.

8-13
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4. Time Base.

a. A7 Standard Oscillator.

b. A7 TCXO Option 001.

c. A7 and A13 Oven Oscillator Option 004.

d. Injection-locked multiplier (located on the A1 Motherboard).

5. Power supplies (on the A1 Motherboard).

A1 Motherboard/A8 Power Module ................. Ceeeaaeas 8-5
A2 Display/A5 Display Support ... 8-6
A3/A4 Input Amplifiers ...... ..ol 8-7
A6 Digital-to-Analog Converter ..............coiiiiiiiiinnnn. 8-8
A7 Standard Oscillator, TCXO, Oven Oscillator (A13k) .......... 8-9
A9 Channel C Option 003 .........iiininiiiiiiiniaennn. 8-10
ATZHP-IB Interface ........oviuiiiniiiiiiiiiiiinianeerenen 8-1

8-45. The following procedure will determine the defective block.

a. If Option 006 Offset/Normalizer is installed, disconnect the ribbon cable from the 5316A J1
connector. This procedure does not cover Option 006, so if the 5316A will operate correctly
with the cable disconnected, then the problem is on the A10/A11 assemblies in the
Offset/Normalizer. Refer to the Option 006 Installation and Service Manual.

b. Check for a blown line fuse in the A8 Power Module. If it has blown, check transformer T1, the
rectifier components, and the +5 volt power supply line for short circuits (only the +5V supply
will blow the fuse if shorted). The -5.2V and +3V supplies should also be checked for short
circuits. The following resistance values are typical and variations can be expected. However, a
short circuit will show dramatic differences from these values.

1. +5 volt supply ~420 ohms
2. -5.2 volt supply ~610 ohms
3. 43 volt supply ~530 ohms

c. A short on the -5.2V or +3V supplies will cause the regulator transistor in that supply to
become very warm. The heat sink on which the transistors are mounted should feel only
slightly warm and not painful to the touch. If a short is found, the following table lists the
supplies and the assemblies or circuits they power.

SUPPLY CIRCUITS

+5Vv All assemblies except A1U16
-5.2V A1U16, A3, A4, A6, A9

+3v A1U2 (MRC), A4, A9

d. If no short can be found, apply power to the 5316A through a variable line transformer
(Variac®) and monitor the +5V supply. The ac line current should be ~300 mA at 115V ac.

e. Measure the three main power supplies. All supplies should be within the values specified
below. If not, adjust the supplies to the indicated voltage.

VOLTAGE TOLERANCE ADJUSTMENT
+5V dc +10 mV A1R35

-5.2V dc +10 mV A1R27
+3V dc +10 mV A1R23

f. If all supplies are found to be low, then verify +2.5V is present at A1U6 pin 2. The +2.5V
reference is used on all supplies and on the A6 Digital-to-Analog Converter. If at least one
supply is operating, then repair those supplies found faulty.

g. Once the power supplies are operating, press FREQ A. Turn the power off then back on again.
The display should show all “8’s” for about 1-second and then display zero (with no input
signal).

®Variac is a Registered Trademark of General Radio.
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REMOTE

Note: If the 5316A is rapidly switched on/off then back on, it may display random segments, then all “8's”, etc.

If, on power-up, instead all 8's the 5316A displays:

E1 — This indicates a possible problem in the 3870 Microcomputer ATU1. Verify the failure
by substituting a known good 3870 Microcomputer.

E2 — This indicates a possible short on the MRC-3870-display driver interconnect bus, a
defective MRC, or a short on A1)1 (Offset/Normalizer interface connector).

E3 — If this is displayed, put the 5316A into the Display Check mode (all function switches
out and Blue Shift key out). Turn.the power off and then back on. if E2 is now
displayed, the problem is a short on one of the 3870 1/0 pins. If E2is NOT displayed,
then the problem may be the MRC. Next verify the INT/EXT oscillator switch on the
rear panel is in the INT position. Error E3 WILL be displayed if the INT/EXT oscillator
switch is in the EXT position, or if there is no signal (or insufficient) at the REF OSC test
point. If itis in INT, verify that there is 10 MHz presentat the REF OSC test point (this is
the same point as A7P1 pin 2). See A7 Output Waveform, A7 Troubleshooting.

If the signal is correct, place the 5316A into the CHECK mode. if the number displayed does
not read exactly 10 MHz, the problem is probably the MRC. Verify by substituting a known
good MRC.

If the HP-IB status LEDs (ADRSD and REMOTE) are flashing, then go to step m. for a
description of this failure indication. Note the failure then return to Step j. :

Once again, release all of the Function switches and the Blue Shift key. Verify the display
sequentially displays the numbers @ through 9 and blank (see Table 3-1, Display Check). This
verifies the display (A2) and indicates the 3870 is not dead, although a problem may still exist.

Place the 5316A in the CHECK mode. The 5316A should display exactly 10 MHz. Apply a 10
MHz signal at 100 mV rms to Channel A Input BNC or connect the rear panel REF IN/OUT to
the Channel A Input BNC. Press FREQ A. Adjust the input controls for a stable trigger. If the
5316A displays exactly 10 MHz in CHECK, but fails to count the 10 MHz input signal, then apply
50 MHz at 50 mV to the Channel C Input BNC and press FREQ C. The intent of this procedure
is to determine if at least one input operates. If Channel C is not installed, then go the step L. if
Channel C input operates, then the A3/A4 assembly is defective. In this case go to A3/A4
Input Amplifier Troubleshooting. If Channel A operates and Channel C does not, go to A9
Channel C Troubleshooting. If neither input operates, then continue to step |.

If the problem cannot be located from the above tests, remove A1J5P1 (the 8-pin dip test
jumper) and repeat tests g. and h. Ignore the flashing of the HP-IB status LED’s. With the test
jumper removed the LEDs will flash. If the 5316A functions correctly with the jumper
removed, the failure is in the HP-IB portion, so go to step m. If the 5316A fails this test, the
failure is in the counter portion. Substitute first, the 3870 and then the MRC with known good
IC’s since one is probably dead. Listed below are the circuits that are affected when jumper
A1J5P1 is removed.

1. A1)5P1 pins 1 and 16, NO CONNECTION.

2. A1j5P1 pins 2 and 15 breaks the RG1 line (disabled) so the 3870 can continue to
operate without 6801 response. Grounding pin 2 will pull RG1down causing the 3870
to halt.

Service
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8-16

A1J5P1 pins 3 and 14 breaks the TRIGGER LEVEL POTS/DAC line disabling the analog
switches on the A6 DAC assembly (which select either the front panel Trigger Level
controls, or the A6 DAC) and returns Trigger Level control to the front panel
potentiometers. Grounding pin 3 will cause the A6 DAC to be selected. Ground pin 3,
press FREQ A and vary the front panel Trigger Level controls. They should have no
effect.

A1J5P1 pins 4 and 13 breaks the RESET COUNTER line. Thus the 6801, during power-
up or when the front panel RESET button is pressed, does not reset the 3870.
Grounding pin 4 should cause the counter to reset.

A15P1 pins 5 and 12 breaks the SELECT CHANNEL C line disabling Channel C and
connecting the MRC to the Channels A and B inputs. Grounding pin 5 should cause
the Channel C relay, A1K1, to switch over with a faint but audible click. The Channel
A and B trigger level LED’s should go off. Press FREQ C. A signal applied to the
Channel C input BNC should now cause the 5316A to gate.

A1J5P1 pins 6 and 11 breaks the 33 uF IN/OUT line, reinserting C13. This causes the
Gate Time to go into the long range (60 ms—10s). C13is normally connected through
U7 to the GATE TIME line for long gate time range except when T.1. DELAY or CHECK
is selected. C13 is also removed when the Short Gate Time range (500 us—30 ms) is
selected under remote control or by multiple key function select (see Section [,
Operation). Grounding pin 6 should cause the gate time to go from long to short.
Select the Gate Time mode to verify if this occurs.

A1J5P1 pins 7 and 10 breaks the GATE TIME LOCAL/PRESET line so that front panel
Gate Time control is always selected. Grounding pin 7 should cause the Gate Time
control to be switched from the front panel Gate Time control to the rear panel Preset
Gate Time.

A1J5P1 pins 8 and 9 breaks the enable line to U6A removing the 6801 from the 4-bit
data bus. The 6801 cannot then put data on the 3870/MRC data bus. If the 3870 is
removed from its socket, grounding pin 9 of the test connector will enable U6A. The
input to U6A can then be pulsed and monitored at the output with a logic probe.

Pins 10, 11, 12, 13, and 14 when under HP-IB control; should go to their proper logic
level when that particular lines function is selected. If not, look for shorts or openson
the lines or in their driver IC.

NOTE

With the test jumper removed, Channel C, T.I. Delay, and front panel
Reset will not operate. These functions are selected through the 6801
Microcomputer A1U10. The jumper must be in place to operate these
circuits. They can be selected, however, by grounding the appropriate
pins on the jumper socket as described above.

If the 5316A operates correctly with the test jumper removed, replace the test jumper, and
repeat the rolling display test. Note the action of the HP-IB status LED’s.

If they:
Flash in phase —This indicates a failure in the 6801. Go to the A1 Motherboard Signature

Analysis Troubleshooting, paragraph 8-69.

Flash out of phase — And the 5316A operates correctly with the test jumper removed, this

indicates the MRC and 3870 are good. The problem is a 3870-6801 link failure
or a defective 6801. In this case, go to the A1 Motherboard Signature Analysis
Troubleshooting, paragraph 8-69.

NOTE

An error E3 and “out-of-phase” flashing usually means a bad reference
signal. Check the INT/EXT REF switch and the signal level of the refer-
ence driving the MRC at test point REF OSC and U2 pin 21
(500 mV-1.2V p-p).
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A15P1 pins 3 and 14 breaks the TRIGGER LEVEL POTS/DAC line disabling the analog
switches on the A6 DAC assembly (which select either the front panel Trigger Level
controls, or the A6 DAC) and returns Trigger Level control to the front panel
potentiometers. Grounding pin 3 will cause the A6 DAC to be selected. Ground pin 3,
press FREQ A and vary the front panel Trigger Level controls. They should have no
effect.

A1J5P1 pins 4 and 13 breaks the RESET COUNTER line. Thus the 6801, during power-
up or when the front panel RESET button is pressed, does not reset the 3870.
Grounding pin 4 should cause the caunter to reset.

A1J5P1 pins 5 and 12 breaks the SELECT CHANNEL C line disabling Channel C and
connecting the MRC to the Channels A and B inputs. Grounding pin 5 should cause
the Channel C relay, A1K1, to switch over with a faint but audible click. The Channel
A and B trigger level LED’s should go off. Press FREQ C. A signal applied to the
Channel C input BNC should now cause the 5316A to gate.

AT1J5P1 pins 6 and 11 breaks the 33 uF IN/OUT line, reinserting C13. This causes the
Gate Time to go into the long range (60 ms—10s). C13is normally connected through
U7 to the GATE TIME line for long gate time range except when T.1. DELAY or CHECK
is selected. C13 is also removed when the Short Gate Time range (500 us—30 ms) is
selected under remote control or by multiple key function select (see Section I,
Operation). Grounding pin 6 should cause the gate time to go from long to short.
Select the Gate Time mode to verify if this occurs.

A1)5P1 pins 7 and 10 breaks the GATE TIME LOCAL/PRESET line so that front panel
Gate Time control is always selected. Grounding pin 7 should cause the Gate Time
control to be switched from the front panel Gate Time control to the rear panel Preset
Gate Time.

A1J5P1 pins 8 and 9 breaks the enable line to U6A removing the 6801 from the 4-bit
data bus. The 6801 cannot then put data on the 3870/MRC data bus. If the 3870 is
removed from its socket, grounding pin 9 of the test connector will enable U6A. The
input to U6A can then be pulsed and monitored at the output with a logic probe.

Pins 10, 11, 112, 13, and 14 when under HP-IB control; should go to their proper logic
level when that particular lines function is selected. If not, look for shorts or openson
the lines or in their driver IC.

NOTE

With the test jumper removed, Channel C, T.I. Delay, and front panel
Reset will not operate. These functions are selected through the 6801
Microcomputer ATU10. The jumper must be in place to operate these
circuits. They can be selected, however, by grounding the appropriate
pins on the jumper socket as described above.

If the 5316A operates correctly with the test jumper removed, replace the test jumper, and
repeat the rolling display test. Note the action of the HP-IB status LED’s.

If they:
Flash in phase —This indicates a failure in the 6801. Go to the A1 Motherboard Signature

Analysis Troubleshooting, paragraph 8-69.

Flash out of phase — And the 5316A operates correctly with the test jumper removed, this

indicates the MRC and 3870 are good. The problem is a 3870-6801 link failure
or a defective 6801. In this case, go to the A1 Motherboard Signature Analysis
Troubleshooting, paragraph 8-69.

NOTE

An error E3 and “out-of-phase” flashing usuaily means a bad reference
signal. Check the INT/EXT REF switch and the signal level of the refer-
ence driving the MRC at test point REF OSC and U2 pin 21
(500 mV-1.2V p-p).
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8-46. MAIN COUNTER THEORY (A1 MOTHERBOARD)

8-47. The A1 Motherboard assembly contains the counter microcomputer (3870), multiple
register counter (MRC), HP-IB Microcomputer (6801), HP-IB Interface Adapter (68488), power
supplies, and external time base circuitry. The 3870 Microcomputer runs at an internal clock rate
of ~3.5 MHz, as set by L1. It continually cycles through programmed routines, which are stored in
ROM within the IC. The block of function switches are routinely polled, via the Switch Status bus,
and the status image is stored in internal RAM. Any change in the image is detected and verified.
A new function switch setting must remain stable for 32 scans to be accepted.

8-48. The 3870 controls the operation of the MRC via the Address/Control bus. Address lines
RGO and RG1 select one of four internal registers of the MRC. NSO, NS1, and NS2 are nibble select
lines, (nibble = 4 bits) which address data within the various registers. The chip select line, CS,
allows or disallows the chip to respond to addresses. IRQ (Interrupt Request) signals the 3870 that
the MRC requires service (i.e., when a measurement is complete). Command line R/W
(Read/Write) controls the direction of data transfer on the bidirectional Data/Control Bus.

8-49. The Data/Strobe bus contains four bidirectional data lines, D8-D3, and the command line
STR which indicates an address or command is valid, between the 3870, the MRC, and the Display
assembly A2 (via A5).

8-50. The Exponent/Annunciator bus controls the operation of the Gate, Hz, s, “=”, and
decimal point annunciator lines going to the A2 Display assembly. The four-line binary addresses
on lines a, b, ¢, and d select the exponent to be displayed. CE1 enables the display driver IC.

8-51. The Multiplier Register Counter (MRC), a universal counter on a chip, is an LSl bipolar IC
utilizing both EFL and 12L circuitry. The reference oscillator (A7) drives the MRC via pin 21and its
output can be monitored at the REF OSC test point located on the A1 Motherboard near the A7
assembly. Inputs from the Channel A and B amplifier assembly (A3/A4) are fed into the MRC at
pins 30 and 28. An External Arm line (used only in FREQ A Armed by B), also from the input
amplifier assembly, is connected to pin 17. The Channel C signal, if Option 003 is installed, is
connected to pin 26 of the MRC.

8-52. In addition to the Address/Control and Data/Control buses from the counter micro-
computer 3870, two other control lines, GTOS and SROS are routed to pins 6 and 7. GTOS is the
Gate-Time-One-Shot timing node. The gate time operates over one of two ranges, as set by the
Function switch $1-5. The gate time is determined by the time constant formed by R10or R44 (front
or rear panel, respectively), and the capacitor(s), C11 with or without C13, connected to GTOS
through analog switch U7B. Short gate times are obtained with R1 (or R44) and C11 (500 us-30 ms),
and longer gate times (60 ms-10 s) when C13 is added in parallel through U7B. SROS is the
Sample-Rate-One-Shot timing node. One of two sample rates is selected: a short minimal sample
rate, determined by the time constant of R7 and C10, or one time only in HOLD, via $2 (part of
R1). With SROS Low (HOLD}, the measurement will be made and displayed, but no more
measurements will be made until the SROS line goes High.

8-53. Within the MRC are four addressable registers. The Events Register and Time Register are
counting registers; thus they are Read Only. The Status Register monitors the operation of the
MRC, and the Control Register receives the commands from the 3870 and determines the MRC’s
configuration.

8-54. Main Counter Troubleshooting
8-55. The preliminary troubleshooting procedure beginning with paragraph 8-45,step g., is the

most effective way of finding a fault in the counter section. If the 3870 (U1) or the MRC (U2) are
suspected as being at fault, substitute known good ICs.

Service
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8-56. HP-IB Theory (Remote Control)

8-57. The HP-1B Microcomputer is the 6801, U10. It operates independently of the 3870, and all
data and control information has to be exchanged between these microcomputers on a
handshake basis. This is done in the following manner:

8-58. When the 3870 begins a measurement cycle, it signals the 6801, via the CE3 and R/W lines
that it is ready for control codes from the 6801. The interface latch circuitry, consisting of U3 and
U4, presents these signals to the 6801, which pull down on RG1, keeping the 3870 from moving on
to the next step until the 6801 can respond. The 6801 can send codes to the 3870 whichtellitto: 1.)
ignore the 6801; 2.) send the 6801 the results of the current measurement; 3.) ignore the front
panel function switches and perform the function the 6801 wants it to perform; or 4.) perform the
function the 6801 wants it to perform and return the measurement results to the 6801.

8-59. The control codes from the 6801 are sent to the 3870 through a three-state buffer, (U6A),
which puts the data on the four-bit data bus shared by the 3870 and the MRC (D0-D3). The data
from the 3870 and the handshake latch circuitry is presented to the 6801 on its own data bus (8
bits) through three-state buffers U5 and U6B. These buffers are enabled by a control signal, 3870

DATA IN, from Data Selector U11 (3- to 8-line decoder), and this in turn goes active when the 6801

writes to address $0130 (all addresses in HEXADECIMAL unless otherwise noted). When this
happens, it causes the 3870 DATA IN enable line to go Low (active low), in turn sending the three-
state buffers to the active state and putting the 3870 data on the 6801 data bus. Note that the codes
come from the 6801 static port (Port 1), rather than the 6801 data bus. These codes are held
available at all times to the 3870, so the 3870 can read them whenever ready by enabling its three-
state buffers onto its own 4-bit data bus.

8-60. The Data Selector, U11, also generates enable and reset signals for other parts of the 6801
Microcomputer circuitry. Addresses $0108-$010F enable the 68488 HP-1B Interface. Addresses
$0110 and $0118 clock data into the A6 Digital-to-Analog Converters for the trigger level of
Channel A and B, respectively. Address $0128 clocks data (from Port 1) into a 6-bit CMOS latch,
U8. The output lines from this latch control several other functions in the 5316A.

8-61. Address $0138 causes a reset pulse to be sent to the handshake latch, freeing the 3870 to
continue its original function.

8-62. Port1has several functions; 1.) the 4-lower bits (0-3) send data to the 3870. The next 2bits
(4 and 5) provide the logic levels for the “ADRSD” (addressed via the HP-1B) and “REMOTE" (in
the remote control state) LED’s on the front panel; 2.) these six lines are also used to send control
codes to the CMOS latch U8. The MSB is used as described to reset the 3870; 3.) additionally, all
eight lines are used as data lines for the A6 Digital-to-Analog Converter; data is presented to the
DAC’s, and is clocked in by writing to addresses $0110 or $0118. The pins of Port 1then resume
their normal functions.

8-63. Port 2 of the 6801 (pins 8-12) has two functions. The Power-Up Reset is generated by Q9
and formed into a clean short rise-time, no-bounce TTL signal by the Schmittinverter U15A and
U15D. The resulting signal is sent to the Power-Up Reset input pins of the 3870 (U1-39), the 6801
(U10-6), and the 68488 (U12-19) interface. The 3870 initializes its programs, and the 68488 clears its
registers; but the 6801, during this power-up period, reads in Mode-Select codes from the logic
levels on pins 8, 9, and 10. This tells the 6801 how to configure its internal structure. In this
application the mode is Expanded Nonmultiplexed; the 6801 uses its internal RAM and ROM.
Port 1is static and always defined as outputs. Port 2 is defined (by the program) as inputs. Port 3is
the bidirectional data bus, and Port 4 the lower 8 bits of the address bus. A special line, 105, also
becomes available in this mode, and is used as one of the qualifiers on U11. A low logic level on
the IOS line means that the seven-most significant bits of the 16-bit address are all zeros, and the
eighth is a “one”. Hence, IOS and the lower 8 bits of address (Port 4) defines addresses $0100-
$01FF.
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8-64. After the mode is defined, on Port 2, these same pins now serve as inputs to the 6801. The
program tests their logic levels on a regular basis, and varies its operation accordingly. Pin 8 is
connected to a test point, TP3; gounding this test point during program execution will send the
6801 into its signature analysis routine (power must be turned off or front panel reset depressed
to exit this routine.) Pin 9 is connected to the T.I. DELAY/CHECK switch, and by selecting T.1.
DELAY, a low logic level will cause the 6801 to send a low logic level through latch U8, to analog
switch U7B, removing capacitor C13 from the Gate-Time-One-Shot circuit, dramatically
decreasing the gate time period. Pin 11is connected to the FREQ C/GATE TIME switch; when this
line goes to a logic level Low, the CHANNEL C line from U8is pulled Low. This in turn closes relay
K1, and the -5.2V dc power is switched from the Channel A and B amplifiers to the Channel C
Amplifier, (the relay also closes when Channel C is selected during remote control). Pin 12looks
at the state of latch, U4C, which is set anytime the front panel RESET button is pressed. The reset
results (and the latch is cleared) whenever the 6801 puts a logic fow on the line RESET COUNTER
by writing a zero to pin 20, the MSB of Port 1. This is held Low long enough to reset the 3870 to its
restart position.

8-65. Port 3 is used only as a data bus. It inputs the results of the measurement from the 3870 via
buffers U5 and U6. It exchanges data with the 68488, HP-IB Interface Adapter. (Note that U14 three-
state buffer is also tied to this data bus; itis enabled by the 68488, and the 6801 does not read its datainto
itself; rather, the 68488, under 6801 control, enables U14 to read in its HP-1B address switches so it will
know what its address is.)

8-66. Port 4 is the lower 8 bits of the address bus. Note that pins 22 and 23, the MSB and next lower
MSB, go only to the A6 DAC connector (J6); they are configured as inputs, rather than address lines
and are not used. The lower six address lines select individual registers in the 68488.

8-67. Other pins on the 6801 are NM! (NonMaskable Interrupt — not used), Read/Write, E, (the 6801
clock =1MHz), the Power-Up Reset line, and IRQ. IRQ is the maskable interrupt line, which is pulled
down by the 68488 whenever it has been addressed to listen to the HP-IB.

8-68. The 68488 HP-IB Interface IC (U12) is not a processor or a computer; it operates under the 68:01
control. The HP-1B control lines (RFD, DAC, DAV, EOI, ATN, REN, SRQ, and IFC) cause various bits;in
the 68488 internal registers to go to the TRUE or FALSE state. The 6801 can read these registers to
monitor the state of the bus. The eight data lines 1B8-1B7 (pins 29-36) tie to the HP-IB data lines through
bidirectional receiver A12U2 and can be read into the 6801 through the 6801 data bus, from pins 7-14 of
the 68488. Register select RSB-RS2, tied to the three LSB address lines of the 6801, ANDed internally
with Chip Select (CS), determine which of the registers in the 68488 will be read from, or written to, by
the 6801.

8-69. Signature Analysis Troubleshooting

8-70. The following signatuare analysis tests can be used to troubleshoot the 6801-3870 link and the
operation of the 6801 HP-IB interface and associated components. Failures in the 3870 or MRC can
only be verified by substitution.

Procedure:

1. Set the signature analyzer as follows:

START NEGATIVE SLOPE (IN)
STOP NEGATIVE SLOPE (IN)
CLOCK NEGATIVE SLOPE (IN)
HOLD OFF (OUT)
SELF TEST (5004A only) OFF (OUT)

NORMAL (5005A only)

Service
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Connect the analyzer to the following points: :
CLOCK U11 PIN 6 Eﬁ
STOP U8 PIN 10
START U8 PIN 7
GROUND UTT1PIN 8

Set all the rear panel address switches to the down position (address 00/ADDRESSABLE).
Release all the front panel function switches (OUT) including the Blue Shift key.

Ground TP3 for a short time. Instrument will now be in the signature analysis mode. The
display will be blank with some flickering. If this does not occur, the 6801 (A1U10) is defective.
Touch the 5004A probe to +5V and press the analyzer Reset button. The 5004A should display
483C. The UNSTABLE SIGNATURE lamp should be off and the GATE lamp flashing. If this does
not occur, check all connections and repeat the procedure from the beginning.

In the following table:

PULSE — This means the probe lamp will be flashing.

LOW — This means the signature will be 0000 and the probe lamp will be OFF.
HIGH — This means the signature will be 483C and the probe lamp will be ON.

Signature Analysis Table

PIN A1US A1U10 ATUT1 A1U12
1 DO NOT LOW 3AUS
MEASURE

2 2FUS PULSE 80FF
3 3PCF PULSE . AH42 147U
4 7336 HIGH LOW 91H4
5 95H0 HIGH A39P
6 A4 HIGH PULSE
7 FF89 HIGH HIGH
8 LOW HIGH LOW
9 H54H HIGH HIGH

10 35AA HIGH H54H

1 0998 HIGH HIGH

12 8H94 HIGH 5H49

13 C897 3PCF 77HP

14 P671 7336 147U

15 PAAC A411 HIGH

16 HIGH 0998 HIGH

17 C897

18 P671

19 94H3

20 POTF

2 HIGH

22 HIGH

23 HIGH

24 AH42

25 8OFF

26 3AU8

27 8H4A

28 1262

29 A7P7

30 F79U

31 A5H2

32 - A680

33 7F57

34 753U

35 9HAB

36 U754

37 5200

38 550P

39 A39P

40 PULSE
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§-71. Time Base Support and Injection-Locked Multiplier Theory

8-72. A 6-pin socket, J10, located near the rear of the instrument, will support either the Standard
Time Base, the Optional TCXO (Option 001), or the Oven Oscillator Regulator assembly (Option 004).
The INT/EXT REF OSC switch is wired in such a way that the internal reference oscillator is fed to the
rear panel through BNC connector |9 when the switch is in the INT position. This output is ac coupled
through C47 and C48 and isolated by R39; its output amplitude is nominally 50 mV p-p into 50 ohms.

8-73.  When the switch is in the EXT position, the internal reference oscillator output is disconnected
and an external input signal (connected to J9 REF IN/OUT) is connected to pin 10 of ECL line receiver,
U16. Q11 detects the presence of an incoming EXT REF signal, activating the injection-lock buffer
oscillator. External frequencies of 1.0, 5.0, or 10.0 MHz at 1V rms amplitude fed into J9 are amplified,
level-shifted by U16C and applied to a one-shotformed by U16B and D. The resulting narrow pulses (1,
5, or 10 MHz) are applied through a capacitor C43 to ane of the input nodes of tank-LC oscillator U16A,
whose oscillation frequency (~10 MHz) is determined by L2 and C44. (C45 allows coarse adjustment
and C50 allows fine adjustments.) The nominal 10 MHz frequency of U16A is locked to the incoming
pulses from U16B, such that the reference frequency used in the 5316A is now a tracking multiple of
the EXT input reference.

8-74. Fora1.0 MHz input reference, the injection locked oscillator will track the input frequency for
at least a variation of *.01% (i.e., 1.000100 to .9999000 MHz). For 5 and 10 MHz the lock range is wider.

8-75. Injection-Locked Muiltiplier Troubleshooting

8-76. To troubleshoot the Injection-Lock Multiplier, verify -5.2V is present at U16 pin 8, then trace
the external input signal through the multiplier. The four figures below show the typical waveforms to
be found at U16 pins 10, 15, 3, and 2 (listed in order of signal flow) with a 1 MHz inputsignal at 1V rms).

PO

U16 Pin 10 200 ns/div. U16 Pin 15 200 ns/div.
200 mv/div.  AC coupled 200 mv/div. AC coupled

U16 Pin 3 500 ns/div. U16 Pin 2 200 us/div.
50 mV/div.  AC coupled 50 us/div. AC coupled

Part of Figure 8-5. A1 Counter Porton Assembly

Service
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8-77. The tank oscillator formed around U16A may be enabled to oscillate by connecting the base of
Q11 (turn-off control) to the -5.2V supply. No external input is required. The tank circuit should
oscillate very close to 10 MHz, depending on the settings of C45 and C50. If making this connection
causes the circuit to oscillate but it does not function under normal conditions, then suspect CR12 or
CR13.

8-78. Power Supplies

8-79. The 5316A power supplies provide three voltages; +5, +3, and -5.2V. A +2.5V supply (derived
separately), is used only as a reference for the three main supplies and the A6 Digital-to-Analog
Converter.

8-80. The AB Power Module contains a connector for an ac power cord, fuse, and a PC card. The PC
card can be inserted in any one of four positions to select 100-, 120-, 200-, 240-volt operation. The
schematic diagram of the module is shown in Figure 8-5. A detailed description, including instructions
for changing the fuse or voltage selection is given in paragraph 2-8.

8-81. Once the proper line voltage has been selected by the Line Module A8, this voltage is applied
to the primary of transformer T1. The secondary winding of T1is connected to the A1 Motherboard
through connector J7. T1 has one secondary winding tapped for two voltages.

8-82. The higher voltage output (blue leads) is used in conjunction with rectifier CR7, and filter
capacitors C37 and C39to develop approximately +7.5V unregulated. The unregulated +7.5V supply is
switched through the rear-half of power switch S1-1 to two circuits:

1. Pin 1 of U9 to provide a +2.5V reference (output on pin 2) for the three-main supply voltage
regulators +5, +3, and -5.2V supplies, and the A6 Digital-to-Analog Converter.

2. Pin 4 of U13 to develop the +5V supply. It should be noted that U13 is a quad operational
amplifier. U13 is powered by the unregulated £7.5V supplies at pins 4 and 11, respectively.
However, the -7.5V supply is applied to U13 at all times, regardless of the position of S1-1The
+5V supply consists of series regulator Q7, Q5, U13B, and associated components. The voltage
dividers, R26, R30, and R35 at the collector of Q7 determines the amount of feedback to be
applied to the inverting input U13B. R35 is adjusted for +5V at the collector of Q10. The +2.5V
reference is applied to pin 10 of U13B, the noninverting input.

8-83. The unregulated -7.5V supply is switched through the front section of power switch $1-1to two
circuits:

1. As the negative supply voltage for U13 at pin 11.

2. To the emitter of Q10 to develop the -5.2V supply. The -5.2V supply consists of series regulator
Q10, U13D, and associated circuitry. The voltage dividers R19, R27, and R32 at the collector of
Q10 determines the amount of feedback applied to the noninverting input of U13D. R27 is
adjusted for -5.2V at the collector of Q10. Zener diode CR5 provides over-voltage protection
under zero-load conditions.

8-84. The -5.2V supply is used for the A3/A4 A and B Input Amplifiers or the A9 Channel C Amplifier.
Relay K1 switches the 5.2V supply to either assembly depending on the input to be used. The -5.2v
supply is NOT applied to both A/B and Channel C at the same time. The only exception is a special
-5.2V line (labelled -5.2V UNSWITCHED) connected to the Channel C input protection circuitry and
the trigger level controls on the A3 Input Amplifier assembly to be used as the Channel C gain control.
This allows the Channel C input to be protected from being over-voltaged by an input signal even
though the Channel Cis not being used. Relay K1, when not energized, supplies -5.2V to the A and B
amplifiers. Whenever Channel C is selected from the front panel or under remote control, K1 is

L
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activated by a logic Low on the SELECT CHANNEL C line. This turns on Q8 allowing current to flow
through the relays coil, switching the -5.2V to the Channel C Amplifier. SELECT CHANNEL C is
generated by the 6801, U10 when:

1. Inlocal, when the front panel FREQ C button is depressed, pulling CHANNEL C SWITCH line
Low, or;

2. In remote, when function code FNS is sent to the 5316A via the HP-IB.

8-85. The lower voltage taps (white leads) of transformer T1in conjunction with CR8, CR9, and C38
provide an unregulated +4V supply which is used to develop the +3V supply. The +3V regulator
consists of series regulator Q4, Q6, U13A, and associated circuitry. The voltage dividers R22, R23, and
R34 determines the amount of feedback applied to the inverting input of U13A at pin 2. R23is adjusted
for +3V at the collector of Q4. The +2.5V reference is applied to U13A at pin 3.

8-86. Power Supply Troubleshooting

8-87. The troubleshooting for the power supplies can be found under Preliminary Troubleshooting,
paragraph 8-45, step b. If all supplies are low, measure the voltage at A1U9, the +2.5V reference.

Service
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Part of Figure 8-5. A1 Counter Portion Assembly
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GRID LOCATIONS

REF REF REF
DESIG C/L | SCHEMATIC DESIG C/L | SCHEMATIC DESIG C/L | SCHEMATIC
AICT F2 DM AICR6 2 A6 AIR21 =
AIC2 F3 A10 AICR7 C4 4 ATR22 e R 2
AIC3 3 A0 AICRS B3 4 AIR23 Vo B 7
AIC4 F3 A8 AICR9 B} 4 ATR24 C4  E6
AIC5 £2 A8 AICR10 A2 B4 AIR25 C2 A6
AIC6 2 A9 AICRT B2 B4 AIR26 csa
AIC7 £3 A8 AICR12 B2 A6 ATR2? 3 o
AIC8 B3 B9 AICR13 A2 A6 ATR28 2 A7
A1C9 £2 A8 A1R29 C3 68
A1l F3  A13,B13
AIC10 E3 B8 i A A1R30 R 2
AICT1 E3 BB A3 E4 D4 E4 ATR31 3 €8
AIC12 3 A8 A1J4 E4  C4 D4 AIR32 C3
A1C13 B8 B A1J5 £2  B2C3 A1R33 C3 6
A1C14 £3  E9 D3, E4 ATR34 G v
AIC15 £4 B9 €5, F7 AIR35 a3 w
AIC16 B4 9 AU5PI E2 gzi g ATR36 B3 A7
AIC17 £3  E8 s AIR37 B3 B/
AIC18 B4 6 : ATR38 B3  B7,B6,
AIC19 B4 E6 A6 D3 D10-F10 85,
AIC20 D3 8 A1)7 C4  E4F4 A1R39 B2 B4
AtCo S :} :g g gzo-cw ATR40 B2 A6
AIC22 D2 & NiA oo ATR41 B3 A6, BS,
AIC23 D2 A5 ATR42 A3 B6
AIC24 D2 A5 ATK1 D4 E10 AIR43 A3 B2
ATLT 3 B0 mj‘s‘ g 229
AIC26 D4 &7 A1L2 B3 A7
AIC27 A1L3 D2 A5 ATR46 £2 A8
A1C29 03 e AIQ £2 D3 A1S1 F2,F3  F4, FS,,
= RSO A1Q2 BB A3 D9-D12
A1Q3 D3 A3 A1S2 3 Cs
AIC31 G E A1Q4 D4 £ A1S3 A3 BS,B7
ngg 8 ?76 A1Q5 D4 7 AT 2 Ccn
Mcn & o A1Q6 D4 F7 ATTP2 £2
e S o A1Q7 C4 ATTP3 D2 B4
QB G Fo A1TP4 D2 A7
AIC36 C2 8 ATTP5 B2 A5
AIC37 G B ATQ9 QA7
A1Q10 D4 8 ATTP6 A2 A5
A1C38 B3 P4 ATTP+3 £4 7
AIC39 BI F4 A1QM B2 A6
G0 S ATTP+5 D4 D9
AIR1 3 Cs A1TP-5.2 D4 E10
AIC41 B2 8 A1R2 F2  C8 DI
A1C42 B2 A6 A1R3 £2  E4 Al F3 A0, 810
A1C43 B2 B/ A1R4 ATU2 83 A9,89
A1U3 £2 D2 D3
AIC44 AR5 £3 B8 2%
ATC4S 83 A7 A1R6 £3 B8 A1U4 £2 D3 63,
A1C46 A1R7 £3  BS £8
AIC47 B2 A4 AIRS £3 B8 A1US 2 Cs
AIC48 B2 A4 A1R9 £3 88
A1C49 B3 87 ATR10 88 A2 ATU6 £2 B4, D5
N S A1U7 B3 E2 63
ATRTI £2 B A1UB D3 5
AIC51 B3 B AR12 £2 B3
AIC52 A2 AS AIRT3 D3 B3, F4 2}830 g‘; EB';
AIC53 A3 8 A1R14 D4 F6 Nrge 0 o
A1C54 B3 B ATRT5 D3 A2 N 0 Be
1ACR1 3 C12 AIRT6 D2 A4, AS, ATU13 C4 6, F6
AICR2 2 C10 A8, B3 £7
AICR3 D2 A4 AIRT7 D4 F7
AICR4 D4 E9 ATR18 D4 £7 :18}‘5‘ Cczf 2? 89
A1CR5 D4 E9 AIR19 D4 F9 ’
A1U16 B3  BS, B6, B
ATR20 D3 B9 '
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GRID LOCATIONS

REF REF REF
DESIG c/L | SCHEMATIC DESIG C/L | SCHEMATIC DESIG C/L | SCHEMATIC
AICT 2 DN AICR6 2 A6 AIR21 g
AIC2 3 A10 AICR7 Ca K4 AIR22 S
AIC3 3 A10 A1CR8 B3 4 ATR23 3 F
A1C4 3 A8 AICR9 B3 4 ATR24 Ca 6
AICS 2 A8 AICR10 A2 B4 ATR25 C2 A6
AIC6 2 A9 AICRT1 B2 B4 A1R26 c4
AIC7 B3 A8 AICR12 B2 A6 ATR27 c3 P9
AIC8 £3 B9 AICR13 A2 A6 ATR28 C2 A7
e, 8ok M

A1)2 EF3 B4, C4
AICT £3 B8 A3 £4 D4 E4 AIR31 C3 8
AIC12 £3 A8 A1)4 E4  C4 D4 AIR32 )
AIC13 8 B A1J5 £2 B2 C3, ATR33 C3 €5
AIC14 8 £ D3, £4 ATR34 O
AIC15 B4 E9 £5, F7 A1R35 - o
AIC16 B4 9 ATJ5P1 E2 [8)73' %;:’ A1R36 B3 A7
AIC17 £3 8 B A1R37 B3 87
AIC18 E4  E6 . ATR38 B3  B7, 86,
AIC19 E4  £6 A6 D3 DI0-F10 BS,
A1C20 D3 8 A1j7 C4 4, F4 ATR39 B2 B4
At bs  Fe :} :g f\:; Ato-Clo ATRA0 B2 A6
A1C22 D2 A aoH ATR41 B3 A6, BS,
AIC23 D2 A5 ATR42 A3 B6
A1C24 D2 A5 AIKT D4 E10 ATR43 A3 B2
AIC25 D4 E10 AL B B0 m:g ég 229
AIC26 D4 €7 AIL2 B3 A7
AIC27 AIL3 D2 A5 ATR46 £2 A8
A1C28 D4 E10 AIQ1 £2 D3 A151 F2,F3  F4, FS,
A1C29 D3 6
e 0y k8 A1Q2 B3 A3 D9-D12

A1Q3 D3 A3 A1S2 3 8
AIC31 G ' A1Q4 D4 E7 A1S3 A3 B5 B7
A1C32 C2 A6 A1Q5 D4 €7 ATTP1 2 C12
AIC33 3 '
NP o o A1Q6 D4 7 ATTP2 £2

A1Q7 G4 u ATTP3 D2 B4
AIC35 a3 &

ATQB S o A1TP4 D2 A7
AIC36 C2 8 ATTP5 B2 A5
A1C37 C3 £ ATQ9 2 A7

A1Q10 D4 £8 ATTPG A2 A5
A1C38 B3 K4 AITP+3 E4 7
A1C39 BI  F4 A1Q1T B2 A6
A SO ATTP+5 D4 D9

ATR1 3 s ATTP-5.2 D4 E10
A1C41 B2 8 AIR2 F2  Cs DN ATUT B AI0B10
A1C42 B2 A6 AIR3 B2  E4

A1U2 E3 A9 B9

AIC43 B2 By ATR4 N B or oy
A1C44 A1RS E3 B8 o
A1C4S B3 A7 A1R6 £3 B8 A1U4 £2 D3 63,
A1C46 ATR7 £3 B8 F8
AIC47 B2 A4 ATRS £3 B8 A1US £ Cs
A1C48 B2 A4 ATR9 £3 B8
A1C49 B3 87 AIR10 83 A2 A1UG £2 84,05
e S ATU7 £3 £ F3

AIRTI £2 B2 A1US D3 5
AIC51 B3 86 ATR12 2 B3
AIC52 A2 A5 AIRT3 D3 E3,F4 /’:18?0 8‘2‘ g‘;
AIC53 A3 E8 ATR14 D4 F6 Nty 0 o
AIC54 B3 86 AIRT5 D3 A2 N o Be
1ACR1 3 C12 AIRT6 D2 A4, A5, A1U13 C4  £6,F6
AICR2 2 C0 A8, B3 £7
AICR3 D2 A4 AIRT7 D4 7
ATCR4 D4 E9 A1R18 D4 €7 ATUT4 €23 DB

ATU15 C2 A7, B9

AICRS D4 9 ATR19 D4 F9 e 55 B be B

ATR20 D3 B9 86,
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8-88. CHANNEL A AND B THEORY

8-89. The A3 and A4 assemblies may be divided into the following sections:

A3 INPUT SWITCH ASSEMBLY

a. AC/DC coupling.

b. Separate/Common switch.

c. Attenuator X1/X20.

d. 100 kHz Low-Pass Filter (Channel A only).
e. Trigger Level/Sensitivity Controls.

f. Slope Switches.

g. Trigger Level LEDs.

h. Trigger Level Monitor Jacks.
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A4 INPUT AMPLIFIER ASSEMBLY
a. High impedance buffer stage.
b. Schmitt trigger stage.
Level shifters.
d. Trigger LED drivers.

€. Various input switch assembly interconnect to the A1 Motherboard.
8-90. A3 Input Switch Assembly

8-91. A3 contains the Channel A and B signal conditioning switches, the Trigger Level/Sensitivity
controls, and trigger lights. S1 and S10 select either ac or dc coupling. S7 is the SEP/COM A which
allows the Channel B amplifier to be driven by either the Channel B BNC (J2), or the Channel A BNC
(1) in COM A. S3 (Ch A) and S8 (Ch B) select X1and X20 attenuation by switching in or out the voltage
dividers R7, R8, C5, C7 (Ch A), and R12,R13,C9, C10 (Ch B). C5, C7, C9, and C10 campensate for stray
coupling at high frequencies. R9, R10, C8, and R14,R15, C11form current limiting networks. CR1, CR2,
and CR3; CR4 are voltage limiters.

8-92. S5 selects normal or low-pass filter configuration for Channel A. In the low-pass filter mode, C8
is disconnected, and high frequency input on pin 13is connected to ground. The combination of R10,
stray capacitance and the input capacitance of the amplifier on A4, roll off the frequencies above 100
kHz.

8-93. The LEVEL/SENS controls R2 and R5 provide adjustable dc levels, from +5V to ~5.2V for use with
either the LEVEL or SENSITIVITY outputs. With S4or S6in the SENSITIVITY position, the voltage swing is
applied to the divider networks R3, R1F,and R4, R6F providing a voltage swing of ~+44 to ~70mV to the
sensitivity node of the A4 comparators. The LEVEL outputs default to 0V dc. With the switches set to the
TRIGGER LEVEL position, the SENSITIVITY outputs are tied high (to +5V; this applies +44 mV to the
sensitivity port (pin 4) of the Schmitt trigger on A4U2), and the trigger level potentiometer voltage
swing is divided in half via resistor networks in R1 and R6. A voltage swing of ~£2.5V is output to the
Trigger Level inputs of A4 comparators. The wiper of R2is also routed to A9to be used as the sensitivity
control for Option 003, Channel C. The trigger voltage is set either by the front panel Trigger Level
control or A6 Digital-to-Analog Converter, and can be monitored at the front panel Trigger Level Out
jacks. These voltages are taken through R1E and R6E for Channels A and B, respectively.

8-94. S2and S9 are the Slope switches which pullto ground, or allow to float high, the Slope Aand/or
Slope B lines. These lines are routed through A4 to the 3870 on A1. DS1and DS2are the Channel A and
Channel B Trigger Lights, which are driven by a transistor array (U3) on A4,

8-95. A4 Input Amplifiers

8-96. A4 contains two essentially identical amplifier channels. The only differences are: 1.) the Low

frequency and High frequency amplifiers have separate inputs for Channel A and are connected.

together for Channel B; 2.) Channel B has one additional output stage which drives the EXTERNAL
ARM line. For simplification, only Channel A will be described.

8-97.  The amplifier provides separate Low and High frequency buffer amplifiers. The Low frequency
path is through a dual FET in a totem-pole configuration made up of Q4A, B, and associated circuitry.
The High frequency buffer amplifier comprising of C8, C12, C18, R14, R15, R16, and Q3 is a simple ac
coupled emitter-follower with dc biasing. Its output is combined with a Low frequency amplifier and
applied to one side of comparator U2. The dc level from the Trigger Level control is applied to the
other input. The complementary ECL outputs of the comparator are input to a differential amplifier,
within transistor array U1. The differential amplifier shift the level of the Channel A signal, to the logic
level of ~+2.4V (logic Low), to +3.0V (logic High) required by the MRC.

Service
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8-98. An additional differential pair, within U3, forms a one=shot. This circuit monitors the
complementary outputs of U2, and drives the Trigger Lights on A3, causing the one-shot to trigger and
the LED to flash. CR1 keeps U3 from saturating, which allows it to capture narrow pulses from the
comparator. When the outputs of U2 are a steady logic state (High or Low), the LED’s will stay fully on
or off depending on whether the input signal’s dc level is above or below the trigger level.

8-99. A3/A4 Input Amplifier Troubleshooting
NOTE

The Channel A and B Trigger Levels are routed through the A6
Digital-to-Analog Converter, then back to A3. To troubleshoot A3
and A4 disconnect A3P1,and connect a jumper between A3P1 pins 1
and 2 and between pins 3 and 4. This removes the DAC from the
circuit. Special shorting clips for this purpose are available by
ordering HP Part Number 1258-0141 (2 required).

8-100. To troubleshoot the A3/A4 Input Amplifiers, apply a 10 MHz signal at 25 mV rms (70mV p-p) to
Input A, with the 5316A in COM A. Referring to the A3/A4 schematic diagram, Figure 8-7, check that
the proper waveforms exist at each channel output (test points A5 and B5) as shown in the following
examples. If either is not present, use the example waveforms to trace the signal back through each
respective stage.

TEST POINT:
A1 Channel A signal conditioning output A4Q4(7)
A2 Channel A Schmitt trigger input A4U2(7)
A3 Channel A Schmitt trigger output A4U2(1)
A4 Channel A trigger amplifier one-shot input A4U3(2)
A5 Channel A to MRC P2(5)

B1 Channel B signal conditioning output A4Q2(7)

B2 Channel B Schmitt trigger input A4U2(10)

B3 Channel B Schmitt trigger output A4U2(16)

B4 Channel B trigger amplifier one-shot input A4U3(6)

B5 Channel B to MRC P2(6)

B6 Channel B arm P2(7)

After the repair, perform the A3 Trigger Level Compensation Adjustments and A4 Input
Offset Adjustments as described in paragraphs 5-10 and 5-16, respectively, in Section V.
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' -05 V/div.

05 us/div.

AC coupled
u2(1) u2(1e)

U3{(2) U3(6)

. . .05 V/div.

.05 us/div.

AC coupled
P2(5) P2(6)

.01 V/div, .01 V/div.
(a1Y YB1) 05 us/div. (52) 05 us/div.
DC coupled DC coupled
P1(12) P1(20) u2(7) u2(10)

.05 V/div.
.05 us/div.
AC coupled

Channel 8 Arm
.05 V/div.

.05 us/div.

AC coupled

Part of Figure 8-6. A3/A4 Input Assembly
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NOTES:

t. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

- 3, ASTERISK (%) INDICATES FACTORY
SELECTED COMPONENT, AVERAGE VALUE
SHOWN.

FOR INSTRUMENTS WITH SERIAL NUMBER
2510A07651 AND ABOVE, A3R3 AND A4R3
MOUNTED ON CIRCUIT SIDE OF P.C. BOARD.
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Figure 8-6. A3/A4 Input Assembly
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A9 CHANNEL C ASSEMBLY
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8-101. A9 CHANNEL C THEORY OF OPERATION
8-102. The A9 Channel C assembly may be divided into the following sections:
Input amplitude limiting circuit.

a
b. Complementary output buffer amplifier.

n

Divider biasing circuitry.
d. Complementary output divide-by-three circuit.

e. Window detect circuit.

8-103. The A9 Channel C assembly contains circuitry, to limit, amplify, and divide-by-10 an
input signal from 50 to 1000 MHz. The overall sensitivity of the assembly is controlled by the dc
bias applied to the inputs of the divider. This bias voltage can be manually varied via the front
panel SENS C (also labelled Channel A LEVEL/SENS). A switch circuit monitors the divider output.
If a marginal input signal level causes the divider output to move into a voltage window, this
circuit feeds back a control voltage which increases the divider sensitivity. This in turn prevents
any erroneous counts from the divider until the input signal is increased.

8-104. All circuits, except the input overload protection, are powered up only when the
FREQ C key is pressed and when the SELECT CHANNEL C line goes Low. The overdrive
protection circuits are active whenever the 5316A main power is on.

8-105. The inputsignal enters the front panel BNC J1, passes through fuse F1and RF coax cable W1to
the A9 assembly. Input signals >*5V will forward bias the overload protection diodes CR3 and CR4,
and the resultant current flow through the diodes will open the 125 mA fuse F1. The signal is ac
coupled through C1, to the amplitude limiter circuit comprised of diodes CR1, CR2, CR6, and CR7,
and associated circuitry. This circuit protects the differential amplifier in the following stages by
limiting the amplitude of the input signal to +300 mV maximum. CR1, CR2, CR6, and CR7 are fast
switching Schottky diodes, in a balanced bridge configuration. R2 and R4 limit the current, while L1
and L2 and associated capacitors effectively isolate the limiter from power supply noise and transients.
The signal is routed through C9 to differential ampilifier U1. The input on pins 7 and 5 are balanced
through 51.1 ohm (esistors, R3 and RS, which provide a dc path to ground. The differential outputs of
U1 (pins T and 2) are terminated to +5V through resistors R7 and R8. The outputs of U1 drive pins 7, 8,
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and 9 of divider U3. The divider is a biquinary (divide-by-2and divide-by-5) resulting in a division by 10.
The sensitivity of U3 is controlled by the differential dc voltage on pins 7 and 8. This dc voltage is
controlled by FET Q3. The gate of Q3 is driven through R20 by the SCV {Sensitivity Control Voltage)
line from the 5316A front panel SENS C control. U3, pins 7 and 8 are normally offset approximately 75
mV, by HY adjustment R14 and H adjustment R9. Pin 9 is set halfway between TPB1 and TPB2
(approximately 37.5 mV above TP2) by CL adjustment R16. The SCV line swings between
approximately +5V and -5V. The Channel C is most sensitive with SCV at +5V, which turns Q3 on hard.
A the SCV voltage decreases, Q3 conducts less, dropping more voltage, and increasing the 75 mv
offset, which decreases the divider sensitivity. The coupling capacitors C13, C14, and C15isolate the dc
levels of U1 from the dc bias levels of U3. The signal is shaped, squared, divided by 10,and output from
U3 at pin 2. Pull-up resistor R17 references the output to +3V to match the 5316A MRC input level
requirements.

8-106. The sensitivity switch circuit consisting of U2, Q2, and associated components prevents
ambiguity in Channel C when the input signal has marginal strength. Adjustment of R14 is
made such that TPB1 and TPB2 are biased to be 110 mV apart (differential), with the SCV line
at +5V. At the beginning of each measurement cycle a reset pulse (positive TTL) is applied to
U2 pin 4. This pulse causes pin 2 of U2 to pull the gate of FET Q2 to -5.2V, causing Q2 to shut off.
Approximately 80 ms after the reset pulse the 5316A MRC begins measurement of the A9
Channel C assembly output. If there is insufficient input signal, there will be no change of state
on the outputs of U3 (pins 1and 2), and the filtered voltage on pin 1 (U3) will be either 2 volts
or 3 volts depending on the logical state of the U3 output. In either case this voltage is outside
of the “window” of input voltages to U2 (pins 8 and 11) that could cause U2 to turn on
(window = 2.4V to 2.8V). However, if the input signal is marginal but is sufficient to cause U3
to change states, the filtered voltage on pin 1, U3 will move into the window of U2. FET Q2 will
turn on and the differential dc bias on TPB1 and TPB2 will decrease to 75 mV, as set by adjustment
of R9. The sensitivity of U3 will increase by a small amount, such that the input signal strength
which was marginal becomes adequate for a correct count. If the input strength drops below
this level it will not be sufficient to trigger the hysteresis switch after the next pulse, and
the Channel C will drop out.

8-107. Channel C Troubleshooting

8-108. The Channel A and B Input Amplifiers (A3/A4) must be removed to access the A9
Channel C assembly. Refer to Section V, paragraph 5-26, A9 Option 003 Channel C Adjustment,
and perform steps a. through t. Once the repair is completed, perform steps a. through t. in
reverse order.

8-109. Refer to paragraph 3-70 and check for a blown input fuse. If so, replace the fuse and apply a
100 MHz signal at 100 mV rms to the Channel C Input BNC. Press FREQ C and set the SENS C (Channel
A SENS/LEVEL) control fully clockwise. If the 5316A fails to count the input, the following procedure
should help determine the defective stage. If the Channel C input has low sensitivity, there is a
possibility that the protection diodes, CR3 and CR4, are damaged and must be replaced. Although
when over-powered the input fuse will blow, damage to the junctions of the protection diodes may
occur.

8-110. Press FREQ C. Verify +5 volts is present at U2 pin 3, and -5.2V is present at U2 pin 12.
If NEITHER is present, verify -5.2 volts present at P1 pin 4. The -5.2V SWITCHED is used to turn
on Q1, providing +5 volts. If -5.2 volts is NOT present at P1 pin 4 then A1K1is not being energized
or a trace is broken. If it appears A1K1 is not being energized, verify that the CHAN C SWITCH
line is going Low at A1U10 pin 11 (6801). Then verify the SELECT CHANNEL C line is going Low
at A1U8 pin 12. This line energizes A1K1 removing the -5.2 volt supply from the A3/A4 assembly
and applying it to the A9 assembly.

8-111. If both supplies are present, apply a 100 MHz sine wave at 100 mV rms (~280 mV p-p)
to INPUT C with the 5316A in FREQ C mode. Place the SENS C front panel control to MAX. Refer
to the A9 schematic diagram, Figure 8-10, and check that the proper waveforms exist at the
indicated points. If the waveforms are not present, trace the signal to the defective stage.

Service
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NOTES

l.

N
.

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDTCATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

L¥* = INDUCTANCE SHOWN IS NOT A
DISCRETE PART, BUT IS DUE TO THE
INTENTIONALLY LENGTHENED LEADS OF
ASSOCIATED RESISTOR.

4 THE DIFFERENTIAL READING (BI-B2)IS:
HOmMV WITH NO SIGNAL APPLIED
75mV WITH SIGNAL (AT SUFFICIENT LEVEL)
_ APPLIED
5 USED ONLY IN INSTRUMENTS WITH

SERIAL PREFIX 1920A AND EARLIER.

REFERENCE DESIGNATORS

A9
Ci, €2, C4 - C20
CRI - CR8
al - Q3 ?
RI - R20 .
Ul - u3 ?
Ll - LS ¢

TABLE OF ACTIVE COMPONENTS

REFERENCE HP
DESIGNATORS | PART NUMBER
CR1,2,6,7 1901 - 0535
CR3,4 1901 - 0050

CRS 1902 - 0041

CR8 1902 - 0551

Qi 1853 - 0281

02,3 1855 - 0420

ul 1826 - 0589

u2 1826 - 0138

u3 1820 - 2382

Figure 8-7. A9 Channel C Assembly
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A7 TIME BASE OSCILLATOR ASSEMBLY (STANDARD)

Q2
Ca, C6, C7 Q1 EMITTER 10 MHz
TUNING OSCILLATOR FOLLOWER ——‘—‘—<2 ouT TO A1J10
CAPACITORS BUFFER
CRYSTAL Y1

' 3 GND
|

8-112. A7 TIME BASE OSCILLATOR

8-113. The Standard A7 Time Base Oscillator may be divided into the following sections:
Oscillator circuit.

b. Buffer amplifier.

8-114. The standard time base for the 5316A uses a 10 MHz Quartz Crystal, Y1. The circuit is formed
around Q1, and uses feedback through divider C1and C2. This stage then drives emitter follower Q2.
The signal output at pin 2 is routed to S3 on A1. A153 selects whether the reference frequency will be
derived from the on-board standard time base assembly (or the optional TCXO or Oven Oscillator) or
from an external input frequency source connected to J9. An external reference connected to ]9 is
applied to the injection-lock-multiplier on A1. This circuit allows three different reference frequencies
to be used (1, 5, 10 MHz). See A1 Theory of Operation, paragraph 8-75, Injection-Lock Multiplier.

8-115. Option 004 Oven Oscillator

8-116. The Oven Oscillator is made up of two sections: an assembly that replaces the Standard A7
assembly and an Oven Oscillator Module, A13. The A7 assembly is a voltage regulator circuit to supply
+5 volts to the oscillator module, A13. The regulator consists of a series transistor Q1, a 2.5-volt
reference U2, and amplifier U1. The 2.5V reference is applied to the inverting input of U1 at pin 2. The
output of the voltage divider consisting of trimmer R2, R3, and R4 is applied to the noninverting input,
pin 3. Since U1 wants to keep both of the inputs at the same voltage (2.5V due to reference U2), the
current flowing into the noninverting input will reflect changes in the 5V output. U1 will increase or
decrease the drive current to Q1 base as necessary. This changes Q1 emitter-collector voltage drop,
restoring the proper output voltage. Zener diode CR1 provides a voltage shift to set Q1 base at the
required 7.0V. Trimmer R2 is adjusted to compensate for offsets and tolerances in the components.

8-117. A7 Troubleshooting

8-118. STANDARD OSCILLATOR. To verify proper operation of the oscillator, check for the
presence of the 10 MHz sine wave at the emitter of Q2. If the signal is not present, check Q1, Q2, and

Y1. The following figures show the output waveforms for the standard oscillator and the Option 001
TCXO.
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8-119. OPTION 001 (TCXO). If the 5316A has Option 001 (TCXO) and it has been found to be
defective, then it must be replaced since it cannot be repaired.

8-120. OPTION 004 OVEN OSCILLATOR. If the output at A7P1 pin 2, is low or there is no output,

verify there is +5V at the collector of Q1, (heat sink tab). If +5V is present, then the oscillator module is
defective and must be replaced. It is not repairable.

8-121. If +5V is not present (0V or low), verify there is +2.5V at U2 pin 2. The output of U1 at pin 6
should be ~4.2V. If Q1 were to short emitter to collector, this would place 3.75V to the noninverting
input of U1 at pin 3, probably damaging UT. Since R5 will limit the current from U2, U2is subject mainly

to internal failures.

Standard OSC A7P1(2)
.2 V/div.

50 ns/div.

AC coupled

Reference IN/OUT (Rear Panel)
.5 V/div.,

50 ns/div.

DC coupled

TCXO OUT A7P1(2)
.2 V/Div.

50 ns/div.

AC coupled

Part of Figure 8-8. A7 Reference Assembly
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A6 DIGITAL-TO-ANALOG CONVERTER
- - - -- - -
FRONT PANEL
£er SLDAC A 181 NEW DATA TRIGOER VOLTAGE
A
E3
CURRENT TO Ien
A AL VOLTAGE
CONVERTER s UdaUo-
>__/_._! O usarv
OATA 1-8 OIGITAL-TO-ANALOG EE 1014 [ s
TER OO
rasv { o RS e SIGN CONTROL FRONT PaneL |59
REFERENCE >—"m" sl SWITCH vl
FROM /)
Ave AB AMALITUDE @ 10080 109}
A1B) OFFSET

SIGN MINUS/PTUS

SIGN 12iM)

POTS/DATS

NOTES

1. REFERENGE DESIGNATORS AND PINS
IN PARENTHESES ARE
CHANNEL B.

2. TWO IDENTICAL CHANNELS

8-122. A6 DIGITAL-TO-ANALOG CONVERTER

8-123. The A6 Digital-to-Analog Converter may be divided into the following sections:

a. DAC current-to-voltage converter.
b. Polarity inverting stage.
c. Polarity select analog switch.

d. DAC assembly buffer output stage.

e. Analog switch to select DAC or front panel trigger level controls.

8-124. The Digital-to-Analog Converter assembly controls the trigger level circuitry, allowing the
6801 to select Local or Remote Trigger Level control, and to set the value of the trigger level voltage
when it is being controlled remotely.

8-125. The assembly has two identical circuits, one for the Channel A and one for the Channel B. The
following description is for the Channel A. The Channel B is identical.

8-126. The variable voltage from the front panel trigger level control on A3 goes either to the 6-pin
connector on the rear of the assemby (when the Trigger Level/Sensitivity switch is in the Trigger Level
position) or to the sensitivity control network on Ad4.

8-127.  Afive-conductor cable takes the voltage from the trigger level control, through connector P2,
to one of the inputs of a triple SPDT CMOS analog multiplexer, U5A. The control line (pin 10 of U5A),
determines whether this voltage, or the voltage from the Digital-to-Analog Converter, will be routed
back to the input amplifier assembly to be used as the trigger level voltage. The control line is driven by
U8 pin 2 of a CMOS 6-bit latch on the ATMotherboard. U8 latches data from 6801, port 1, by a pulse on
“LATCH MISC FUNC”,

8-128. TRIGGER LEVEL POTS/DACS initializes (during power-up and when the IN instruction has
been received) in the high state, so that the trigger level is set by the front panel trigger level controls.
When a TR1 instruction is received, the control line goes Low, connecting the trigger level lines to the
outputs of the Digital-to-Analog Converters for remote setting of the trigger levels. A TR6 command
will return control back to the front panel trigger level controls by setting the control line High.

8-46
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8-129. The A6 Digital-to-Analog Converter assembly consists of three major blocks: the D/A
Converter U1, Current-to-Voltage Converter U2A, and Sign Control Amplifier U2B.

8-130. The D/A Converters are 8-bit CMOS circuits with an internal data latch and current mode
output. Data is clocked into the latch on the rising edge of the “DAC A NEW DATA” pulse derived
from the A1 Motherboard U11 pin 12and pin 13 (Channel A or B). The data bits come from Port 1 of the
6801. When it is necessary to change the trigger level, the 6801 will remove the current data from the
port and store it internally. (Port 1 of the 6801 is shared between several circuits; thus it is necessary for
the 6801 to store the current data at Port 1 whenever it is requested to send new data to a different
circuit. Once the data has been sent and received by the other circuit, the original data is returned to
Port 1 so it can continue its original function.) The 6801 will place the new 8-bit data representing the
new trigger level voltage at Port 1. The 6801 will then follow with a pulse on the “DAC A NEW DATA”
line to latch this data into the DAC U1. Once this is accomplished, the 6801 will remove the 8-bit data
from Port 1and replace it with the original data present before the 6801 was ordered to send the DAC
data. A similar process sets the Channel B DAC, U3.

8-131. The DAC reference current is defined by the +2.5V reference located on the A1
Motherboard. This reference is passed through R1to the DAC.

8-132. The output of the DAC is fed to the inverting input of U2A. U2A has a feedback path through
R15 to U1 pin 16. U2A is acting as an inverting current-to-voltage converter, with component values
selected so that each bit represents a 10 mV change in the output of U2A. U2A output ranges from 0 to
-2.55V. To obtain a negative trigger voltage, the output of U2A is fed to U2B. In this configuration, U2B
is acting as a summing differential amplifier. For any voltage at the output of U2A, the voltage applied
to the inverting input of U2B will have a gain of -(R5/R6) or -1. For any voltage at the output of U2A,
the voltage applied to the noninverting input of U2B will have a gain of 1+ R5/R6=+2. Since the same

voltage is being applied to both inputs, the resulting output gain is +1 and the output is from 0 to :

-2.55V,

8-133. To obtain a positive trigger level, U4A connects the noninverting input of U2B directly to the ;
output of the DAC. Since the DAC’s output is current, the current through R5 will cause a positive *

voltage from 0 to +2.55V to appear at the output of U2B.

8-134. R2 offset adjustment is provided to null out the offset voltages of U2A and U2B and voltage
buffer U4A.

8-135. USA selects either the front panel trigger voltage set by A3R2 or the output of A6U2B,
whenever the “POTS/DACS” line goes Low. UBA acts as a voltage follower to buffer the A6 output
voltage and provide a low output impedance necessary to drive the 1K ohm resistor on the A3
assembly.

8-136. A6 Digital-to-Analog Converter Troubleshooting

8-137.  The following A6 troubleshooting assumes the 5316A will pass Checkpoint 1 of the HP-IB
Verification in Section IV and that the failure of the A6 assembly to program trigger levels is not due to a
failure in the HP-IB portion of the A1 Motherboard.

8-138. Connect a DVM to the front panel Trigger Level Out jacks. Set Channel A and B Trigger
Level/Sensitivity switches to the TRIGGER LEVEL position (OUT). Vary the A and B Trigger Level
controls and verify the DVM displays approximately -2.50V to +2.50V. This verifies that cable W2 is
connected from the A3 assembly to the A6 assembly, the front panel TRIGGER LEVEL OUT jacks are
connected to the front panel, and the analog switches (U5) on the A6 assembly are selecting the front
panel controls.

Service
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8-139. Connect, through a 10:1 probe, an oscilloscope to the Channel A front panel TRIGGER LEVEL
OUT on the front panel. Set the oscilloscope to:

.1 volt/div. .05 s/div, dc coupled + slope

8-140.  Ground TP3 on the A1 Motherboard. This places the 5316A in the signature analysis mode. The
display will flicker (see paragraph 8-70, step 4.) The A6 Digital-to-Analog Converter is now being
programmed to increment through its full voltage range. Figure 1, 2, and 3 show the output of U2 at
pins 1(14) and 7(8), and the front panel TRIGGER LEVEL OUT. Both A and B Channels should be the
same,

8-141. If the sawtooth wave is not present at U2 pins 1and 14, verify U5 pins 9 and 10 are Low. This is
the POTS/DACS line which selects the front panel controls when High or the D/A when Low. If the
POTS/DACS line is High, connect U5 pins 9 and 10 to ground for a short time. If the sawtooth wave is
now present, then the problem is associated with the HP-IB portion of the 5316A, Refer to paragraph 8-
45, step g., and follow the procedure to isolate the problem.

8-142. Figure 4 shows the effect when the HP-IB portion of the 5316A or A6U4 fails to select the
proper polarity trigger level. The upper trace is the front panel TRIGGER LEVEL OUT when only
negative trigger voltages are being selected. The lower trace is when only positive trigger voltages are
being selected. U4 pins 9 and 10 should have square wave present during this ramp test. This indicates
the HP-1B portion of the 5316A is switching between positive and negative trigger levels. If this signal is
not present (latched High or Low) then the HP-IB portion is defective. Refer to paragraph 8-45,step g.,
and following the procedure to isolate the problem.

8-143. If the AOS and BOS controls appear ineffective during adjustment of the A6 assembly suspect
U1 or U3 D/A Converters or U2 voltage-to-current converters, If the offset controls have an effect but
do not have the necessary range, then suspect U1 or U3 D/A converters.

8-144. If the A AMP and B AMP controls appear ineffective during adjustment, then suspect U1 or
U3. If the controls have an effect but do not have the necessary range, AND 2.5V is present at U1 and
U3 pin 15, then suspect U1 or U3

NOTE

After repair, adjust the A6 assembly as described in Section V, para-
graph 5-14,
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Figure 1

U2 Pin 1
1 V/div.
.05 s/div.
DC coupled

Figure 3

Trigger Level Out
.1 V/div.

.05 s/div.

DC coupled

Figure 2

U2 Pin7
.1 V/div.
.05 s/div.
DC coupled

Figure 4

Front Panel

- Trigger Level Out
.2 V/div.

.05 s/div.

DC coupled

Part of Figure 8-9. A6 Digital-to-Analog Converter Assembly
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A6

Part of Figure 8-9. A6 Digital-to-Analog Converter Assembly
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NOTES:
. REFERENCE DESIGNATIONS WITHIN THIS

ASSEMBLY ARE ABBREVIATED. ADO
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:

F— TO A3PI
VIA Wi

RESISTANCE IN OHMS;
CAPACITANCE IN FARADS:
INDUCTANCE IN HENRIES

3, ASTERISK (*) INDICATES FACTORY

SELECTED COMPONENT, AVERAGE VALUE
SHOWN.

REFERENCE DESIGNATORS

€i-20
CRI,2
P2
RiI-I7
vi-6

TABLE OF ACTIVE COMPONENTS
REFERENCE HP PART
DESIGNATOR NUMBER

CRI,2 i901-0518:
ul,3 1826-0639
~ L2 1826-0315
U4,5 18260601

Figure 8-9. A6 Digital-to-Analog Converter Assembly
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8-145. A2/A5 DISPLAY ASSEMBLY

8-146.

a
b. Display decoder driver.

e o

Annunciator drivers,

Exponent decoder.

e. Status and annunciator LEDs.

8-147.

A2 Display assembly to the A1 Motherboard.

The A2 Display assembly may be divided into the following sections:
LED digit displays.

The A5 Display Support assembly does not contain any circuitry; it serves only to connect the

8-148. The Display assembly provides 8 digits of resolution with seven-segment LEDs, D@ through D7.
The displays are controlled by display driver U3. The display driver contains complete decoding,
memory, and scan circuitry as well as power drivers for the LED's.



8-149. The exponent digit is decoded by U2 and is displayed by DS8. U1 drives the annunciator LEDs
for GATE, “~” (minus), Hz, and s (seconds). )

8-150. A2 Display Troubleshooting

8-151.

Release all of the Function Switches including the Blue Shift key (OUT). Refer to paragraph 3-

33 Display Check and verify the appropriate LEDs light as shown in Table 3-1.

The failures now can be divided into three sections:

1.

Failure in the main display LEDs DS@-DS?7. If all LEDs display incorrect segments, then suspect
U3 Display Driver. If only one LED is incorrect, swap the suspected display with one of the
good displays.

Failure in the exponent LED. The exponent LED should display the same number as the main
display LED’s DS8-DS7 during the display check. If the display is blank, suspect U2. If one
segment fails to light but it appears as though the correct number as being displayed, then
swap the LED with another that is known to be good. If more than one segment fails to light
then suspect U2.

Failure in the Hertz, Seconds, Minus, or Gate LED’s: A failure in this area is more easily
determined by connecting the rear panel REF IN/OUT to the Channel A Input BNC and
switching between FREQ A (to verify Hertz and Gate) and PER A (to verify Seconds). Verify the
input to the appropriate inverter U1is High and the corresponding outputis Low. If these lines
are not being pulled when the corresponding function is selected, then the problem may be
the 3870 (A1U1). Go to Preliminary Troubleshooting, paragraph 8-42.

NOTE

The Addressed & Remote LED’s are from AT1U10 (6801). These lines
should go High when the 5316A is addressed and/or in remote.
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Part of Figure 8-10. A2/A5 Display Assembly
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Figure 8-10. AZ/AS Display Assembly
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8-152. A12 HP-1B INTERFACE ASSEMBLY

8-153. The A12 HP-IB Interface Assembly may be divided into the following sections:
1. Address switches. S1 1-7
2. Three-state bidirectional DIO line drivers. U1, U2

3. Bus management logic and drivers. U3, U4

8-154. The HP-IB Interface assembly is the hardware interface between the 68488 and the HP-IB bus.
Additionally, A12 contains the HP-IB address switches and pull-up resistors. The signals on the HP-1B
driver board are routed to the A1 assembly through a 28-conductor ribbon cable, which plugs into a
28-pin socket on both boards. The +5V and ground are also supplied through this cable.

8-155. The 7PST switch (mounted in J3), sets the HP-IB address for the instrument. The five-rightmost
switches set this address, while the leftmost switch sets Addressable or Talk only. Resistor network R1
and the ground side of the switches define the TTL logic levels fed to the 68488. The switches are read
during the power-up sequence, and at regular intervals during the program, whenever the 68488
(under 6801 control) sends ASE (Address Switch Enable) to a Low state (active Low). This puts the
contents of the switches onto the 8-bit data bus shared by the 68488 and the 6801.

8-156. IC U2is an octal transceiver. Pins 1through 8 connect to the data lines of the 68488 on the-A1
assembly, and pins 12 through 19 go to the data lines of the HP-1B. Each of the HP-IB data lines are
biased by the resistor network R2. The Transmit/Receive Line, pin 11 of U2is driven by T/R2, one of the
control lines of the 68488 on A1. Pin 2is the Enable Line (active Low), which is driven by gate U1A. This
disables the data lines drivers when a system controller puts the HP-1B bus into Parallel Poll (the 5316A
does not respond to a Parallel Poll). U3 and U4 are quad bus tranksreceivers, and U5 is a quad three-
state buffer. The buffers of U5 enable data to be sent to the 68488 on A1when enabled by the driver
control lines T/R1, T/R2, T/R2. They go into the high impedance state when the 68488 wants to send
signals over DAC, DAV, and RFD, the HP-IB control lines. The SRQ line is sent active by the 5316A
when the SR1 command has been programmed and the 6801 on A1 determines that service is needed
(a measurement has been completed and the 5316A has data to output).

8-157. The EOI line is received by the 68488 on the A1 Motherboard assembly, but the 6801 does not
respond.to it; rather, external input of instructions terminates with Carriage Return/Line Feed, and this
is what the 6801 looks for. Remote Enable (REN) is sent by the controller to the 5316A, as is Interface
Clear (IFC). The 6801 and 68488 follow |EEE 488-1978 rules for these lines. Attention (ATN) is received by
the 68488 and is used as an internal qualifier.

8-158. A12 HP-IB Interface Troubleshooting

8-159.  For troubleshooting purposes, the A12 assembly may be divided into three sections, each of
which may be inspected separately:

a. The HP-IB address switches, A1-As, and Addressable/Talk Only, may be checked by removing
the 6801 (A1U10) and the 68488 (A1U12) and grounding pin 4 of the 68488 socket (ASE). This
enables A1U14, the three-state buffer that drives DB8-DB? of the 68488. Place all of the address
switches in the down position (open). Apply power to the 5316A and place a logic probe on
the corresponding pins of the 68488 socket should go High (the output of ATU14isinverted). If
any of the lines fail to go High when the switch is closed, verify the input line to A1U14is going
Low. If the line is not going Low, the switch is probably bad or a trace is broken.



The following table lists the bit, the switch number, the pin of the A1-A12interconnect ribbon
cable, the input and output pins of the three-state buffer A1U14, and the input pins to the
68488, A1U12.

BIT SWITCH A1l ATUT4 INJOUT  ATU12 PIN
Al $1-1 8 23 7
A2 $1-2 9 4/5 8
A3 $1-3 10 6/7 9
A4 S1-4 19 1079 10
A5 Al-5 20 12/1 11
A6 NOT USED
ADD/TLK $1-7 21 14/13 13

The DIO line bidirectional transceivers may be checked by activating the T/R2line (High for
Transmit, Low for Receive) of the 68488. With the use of a logic pulser and probe the eight
DIO lines can be verified. Remove the 6801 (A1U10) and 68488 (A1U12) from their sockets.
Ground pin 27 of the 68488 socket (T/R2 receive mode). Using the following table, pulse
each of the DIO lines at the HP-1B connector (A12]1) and verify the corresponding pins on
the 68488 socket pulse.

The following table lists the DIO line, the corresponding pin of the HP-1B connector, the
input and output pins of the octal transceiver (A12U2), the pin of the A1-A12 interconnect
ribbon cable, and the input pins of the 68488 (A1U12).

DIO LINE A122PIN  A12U2 IN/OUT A12J1 PIN A1U12 PIN

0 1 191 26 36
1 2 18/2 4 35
2 3 17/3 25 34
3 4 16/4 5 - 33
4 13 15/5 24 32 [
5 14 14/6 6 K}
6 15 13/7 23 30 |

7 16 12/8 7 29 i

Now connect pin 27 of the 68488 socket to +5 volts (transmit mode) and pulse the pin of the
68488 socket and verify the corresponding pins on the HP-IB connector (J2) pulse.

The bus management lines can be tested in the same way as the DIO lines. Follow the table
below and pulse the appropriate pin HP-1B connector and verify the corresponding pin of
the 68488 socket pulses. Certain lines require an enable line be activated (i.e., EOl, DAV,).
The table below specifies when this must be done.

BUS LINE  HP-IB CONN A2 A1U12
REN 17 12 2
ATN 11 18 26
EOI 5 14 25 GND A1U12(28)
DAV 6 15 16  GND A1U12(27)
IFC 9 13 21
DAC 8 17 17
RFD 7 16 18 °
BUS LINE A1U12 A12)2  HP-IB'CONN
SRQ 23 1 10
DAC 17 17 8  GND A1U12(27)
RFD 18 16 7 GND A1U12(27)
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Figure 8-11. A12 HP-IB Interface Assembly





