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Notice 

Subject Matter Notice The information in this document is subject to change without 
notice. 

Hewlett-Packard makes no warranty of any kind with regard to  
this printed material, including, but not limited to, the implied 
warranties of merchantability and fitness for a particular purpose. 

Hewlett-Packard shall not be liable for errors contained herein or 
for incidental or consequential damages in connection with the 
furnishing, performance or use of this material. 

Copyright This document contains proprietary information which is protected 
by copyright. All rights are reserved. No part of this document may 
be photocopied, reproduced or translated into another language 
without the prior consent of Hewlett-Packard GmbH. 

O Copyright 1993 by Hewlett-Packard GmbH 
Herrenberger Stral3e 130, 71034 Boeblingen 
Federal Republic of Germany 
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Printing History New editions are complete revisions of the manual. Update 
packages, which.are issued between editions, contain additional and 
replacement pages t o  be merged into the manual by the customer. 
The date on the title page and back cover of the manual only changes 
when a new edition is published. When an edition is reprinted, all 
the prior updates t o  the edition are incorporated. No information is 
incorporated into a new edition unless i t  appears in a prior update. 

Edition Print Date Manual Part 
No. 

1 November 1982 08116-90001 El182 

1 June 1984 08116-90002 E0684 

1 August 1990 08116-90003 E0890 

1 July 1991 08116-90004 E0791 

2 September 1993 08116-90014 E0993 

Safety This product has been designed and tested according t o  International 
Safety Requirements. To ensure safe operation and t o  keep the 
product safe, the information, cautions and warnings in this manual 
must be heeded. 
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Preface 

Introduction This manual describes the following procedures for the HP 81 16A 
50MHz Programmable Pulse/Function Generator: 

a Installing 
a Operating 

Programming 
Testing Performance 
Adjustment Procedures 
Servicing 

Certification Hewlett-Packard Company certifies that this product met its 
published specifications at the time of shipment from the factory. 
Hewlett-Packard further certifies that its calibration measurements 
are traceable to  the United States National Institute of Standards 
and Technology, to  the extent allowed by the Institute's calibration 
facility, and to  the calibration facilities of other International 
Standards Organization members. 

Warranty This Hewlett-Packard instrument product is warranted against 
defects in material and workmanship for a period of one year from 
date of shipment. During the warranty period, HP will, a t  its option, 
either repair or replace products which prove to  be defective. 

For warranty service or repair, this product must be returned to  a 
service facility designated by HP. The Buyer shall prepay shipping 
charges to  HP and HP shall pay shipping charges to  return the 
product to the Buyer. However, the Buyer shall pay all shipping 
charges, duties, and taxes for products returned to  HP from another 
country. 

HP warrants that its software and firmware designated by HP for 
use with an instrument will execute its programming instructions 
when properly installed on that instrument. HP does not warrant 
that the operation of the instrument, software, or firmware will be 
uninterrupted or error free. 

Limitation of Warranty The foregoing warranty shall not apply to  defects resulting from 
improper or inadequate maintenance by the Buyer, Buyer-supplied 
software or interfacing, unauthorized modification or misuse, 
operation outside of the environmental specifications for the product, 
or improper site preparation or maintenance. 

No other warranty is expressed or implied. HP specifically disclaims 
the implied warranties of Merchantability and Fitness for a Particular 
Purpose. 
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Exclusive Remedies The remedies provided herein are the Buyer's sole and exclusive 
remedies. HP shall not be liable for any direct, indirect, special, 
incidental, or consequential damages, whether based on contract, 
tort, or any other legal theory. 

Assistance Product maintenance agreements and other customer assistance 
agreements are available for Hewlett-Packard products.For any 
assistance, contact your nearest Hewlett-Packard Sales and Service 
Office. Addresses are provided at  the back of this manual. 
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lntroduction 

General This manual describes the following procedures for the HP 8116A 
50 MHz Programmable PulsejFunction Generator: 

Installation 
w Operating 
w Programming 
w Testing Performance 
w Adjustment 

Servicing 

A Microfiche version of this manual is available on 4 x 6  inch 
microfilm transparencies (refer t o  title page for order number). 
The microfiche package also includes the  latest Manual Changes 
supplement and all relevant Service Notes. 

Instruments Covered 
by This Manual 

I HEWLETT-PACKARD GmbH I 

1 Boeblingen Fed. Rep. of Germany I 
Figure 1-1. Serial Number Plate (FRG) 

Attached t o  the rear of the instrument is a serial number plate 
(Figure 1-1). The first four digits only change when there is a 
significant modification to  the instrument, the  last five digits are 
assigned to instruments sequentially. This manual applies directly 
t o  the instrument with the serial number quoted on the title page. 
For instruments with higher serial numbers, refer to  the Manual 
Change sheets in Appendix C. To keep this manual up-to-date, 
Hewlett-Packard recommends that  you periodically request the 
latest Manual Change supplement by quoting the part-number and 
print-date of this manual, both of which appear on the title page. 

lntroduction 1-1 
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Instrument 
Description 

The HP 8116A Programmable Pulse/Function Generator operates 
over the frequency range 1 mHz to  50MHz and is capable of driving 
a 16 V peak-to-peak amplitude output signal into a 50 R load. 
Capabilities include: 

Multi-waveform generation: 

Sine 
Square 
Triangle 
Pulse 

7 ns transition time for pulse and squarewave. 

Variable pulse width down to  10 ns. 

AM/FM/PWM modulation modes. 

VCO control mode. 

HP-IB programmable. 

Internal and external logarithmic sweep (Option 001). 

Internal and external burst mode for all waveforms (Option 001). 

The self-prompting operation and HP-IB programmability of the 
HP 8116A ensure that it is quick and easy to  use in stand-alone and 
automatic-test applications. 

Note Throughout this manual, instrument keys are shown as (Keyl in the 
text. "Keyn is the key name which appears above the key on the 
instrument front panel. 

HP 81 16A Options 

Option 001 Option 001 provides the HP 8116A with increased capabilities 
including: 

m Logarithmic sweep (selectable internal or external triggering). 

Counted burst (selectable internal or external triggering). 

Hold input for sine, triangle and squarewave. 

Note Option 001 is not retrofittable, i t  is only available when ordering a 3 new instrument. 

1-2 Introduction 
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Accessories 

Included The HP 8116A is supplied complete with the following: 

Item HP Part Number 
750 mA fuse for 2201240 V operation 2110-0813 
or 
1.5 A fuse for 1001120 V operation 21 10-0043 
and 
Power cable See Figure 3-2 

Available The following accessories are available for the HP 8116A: 

Item HP Part Number 
Carrying handle (Bail Handle Kit) 5062-4001 

Rack mounting flange and filler panel 5062-3972 
for rack mounting a single HP 8116A 

Rack mounting flange 5062-3974 
and Lock link kit 5061-0094 
for rack mounting two HP 8116As 

Recommended Test The recommended test equipment and accessories required to 

Equipment maintain the HP 8116A are listed in Table 1-1 and Table 1-2. 
Alternative equipment can be substituted provided that it meets or 
exceeds the critical specifications given in the tables. 

Introduction 1-3 

Scans by ARTEK MEDLP * 



Table 1-1. Recommended Test Equipment 

Instrument Recommended Required Characteristics Alternative use* 
Model 

Counter H P  5335A 50 MHz, Start/Stop, HP5345A PI A 
T I ,  A t o  B and H P  5363B 

Digital Voltmeter HP 3456A DC .l V-10 V, .004% acc. PI A 

Digital Multimeter H P  3466A AC .1 V-10 V, P, A, T 
DC .1 mA-10 mA 

Function Generator HP 3325A 20 MHz, THDS. l% HP3324A P,  A 

Pulse Generator HP 8112A Pulse width 50 ps - 500 ms P 

Digitizing Scope HP 5412xT 1 GHz H P  54503A P, A 

Attenuators H P  33340C 20 dB, 2 W P, A, T 

Spectrum Analyzer H P  8568B 100 Hz to  350 MHz P, A 

Signature Analyzer HP 5005B T 

Table 1-2. Recommended Test Accessories 

Accessory Recommended Required characteristics Alternative use* 
Model 

Attenuator H P  33340C 20 d B  P, A 

Logic Probe HP 545A T T L  T 

Terminators H P  11048C 1 W, 50 R, f 0.1 R P, A 
HPlOlOOC 2 W ,  50 R T 

* P = Performance Test; A = Adjustments; T = Troubleshooting 

1-4 Introduction 
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Specifications 

Introduction All specifications in the following sections describe the instrument's 
warranted performance: 

Timing parameters 
Output parameters 
Waveform characteristics 

All specifications apply with a 50 R load, after a 30 minute warm-up 
period, and are valid for ambient temperature in the range 15OC to 
35OC. Refer to  the General Characteristics section of this chapter for 
the performance derating factor to  be used outside this temperature 
range ( within the specified operating range of O°C to 55OC) . 
All operating characteristics given in the following sections describe 
typical performance figures which are non-warranted: 

w Trigger modes 
Control modes 
Inputs and Outputs 

w Additional features 
General characteristics 

Specifications 2-1 
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Timing Parameters Unless otherwise stated, specifications are quoted for 50% amplitude 
in normal mode. 

Frequency 
Range 

1.00 mHz to 50.0 MHz 

Resolution 

3 digits, best case 10 pHz (0.01 mHz) 

Stability 

f 0.2% (1 hour) 
f 0.5% (24 hours) 

Repeatability 

Factor 4 better than accuracy 

Accuracy 

Duty Cycle 

Waveforms with 
duty cycle # 50% 

f 3% f 0.6 mHz 
f 10% 

n/a 

< 0.2% + 100 ps 

0.06% + 30 ps 

Frequency (FRQ) 

1 mHz 5 FRQ < 100 kHz 
100 kHz IFRQ < 10 MHz 
10 MHz 5 FRQ 5 50 MHz 

Jitter 

RMS Jitter 

 e east Significant Digit (only units and tens are displayed) 

Pulse mode or 
waveforms with 
50% duty cycle 

f 3% f 0.3 mHz 
f 5% 
f 5% 

< 0.1% + 100 ps 
0.03% + 30 ps 

Frequency (FRQ) 

1 mHz 5 FRQ < 1 MHz 
1 MHz 5 FRQ < 10 MHz 
10 MHz 5 FRQ 5 50 MHz 

2-2 Specifications 

Range and Resolution 

10% to 90% in  steps of 1% 
20% to 80% in steps of 1% 

50% fixed 

Accuracy 

f 0.5 LSD* 
f 3.0 LSD 
f 5.0 LSD, typical 



Pulse Width 
Range 

10.0 ns to 999 ms 
(Maximum = 1/FRQ - 10 ns) 

Resolution 

3 digits, best case 100 ps (0.1 ns) 

Accuracy 

f 5% '0 2 ns 

Repeatability 

Factor 4 better than accuracy 

Jitter 

0.2% + 200 ps (width I 10 ps)  
0.1% (width > 10 ps) 

RMS Jitter 

0.06% + 60 ps (width I 10 ps)  
0.03% + 30 ps (width > 10 ps)  

Specifications 2-3 
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Output Parameters 

Note Output voltages are specified for a 50 R load. Output voltages 3 double when driving a high impedance load. 

Output Impedance 50 R f 2.5 52 

Amplitude/Offset Amplitude and offset are independently variable within the following 
two level windows: 

* The  amplitude accuracy for sine and triangle is specified a t  
1 kHz. The following table specifies the amplitude flatness a t  other 
frequencies for an  output signal with 50% duty cycle: 

Level window: 

Amplitude range 

Amplitude resolution 

Amplitude accuracya 

Offset range 

Offset resolution 

Offset accuracy 

Repeatability 

Amplitude Flatness 

Frequency (FRQ) Triangle 

1 mHz 5 FRQ < 1 MHz 

1 MHz 5 FRQ < 10 MHz f 5% 
10 MHz 5 FRQ 5 50 MHz +5%, -15% +5%, -25% 

f 800 mV 

10.0 mV to 99.9 mV (p-p) 

3 digits 

(best case 0.1 mV) 

f 5% 

0 to f 795 mV 

3 digits 

(best case 0.1 mV) 

f 1% of programmed value 

f 1% of amplitude 

f 4  mV 

2-4 Specifications 

f 8.00 V 

100 mV to 16.0 V (p-p) 

3 digits 

(best case 1 mV) 

f 5% 

0 to f 7.95 V 

3 digits 

(best case 1 mV) 

f 0.5% of programmed value 

f 1% of amplitude 

f 40 mV 
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Waveform 
Characteristics 

Sine The following specifications apply for normal output mode and 50% 
duty cycle. 

Total Harmonic < 1% (-40 dB), (10 Hz to 50 kHz). 
Distortion (THD) This may increase by 3 dB below 10°C. 

Harmonic signals < 2% (-34 d ~ c * )  
for 50 kHz _< FRQ < 1 MHz 

< 7% (-23 d ~ c * )  
for FRQ 2 1 MHz 
and amplitude < 8 V (p-p) 

* dBc = dB relative t o  carrier (fundamental). 

Triangle 

Square, Pulse 

Linearity < f 3% (10% to 90% of amplitude 
and 100 mHz _< FRQ < 1 MHz) 

Transition time < 7 ns (10% to 90% of amplitude) 

Pulse < f 5% of amplitude f 2 mV 
perturbations 

Settling time 100 ns + transition time 

DC Output A dc output voltage is generated when all waveform selection keys 
are deactivated. 

Range 0 mV to f 7.95 V 

Resoloution 3 digits, best case 1mV 

Accuracy f 0.5% f 40 mV 

Repeatability Factor 4 better than accuracy 
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Operating The following sections give non-warranted information on the 

Characteristics instrument's typical operating characteristics: 

a Trigger modes 
w Control modes 
a Inputs and Outputs 

Additional features 
General characteristics 

Trigger Modes The external trigger signal referred to in this section is applied to the 
EXT INPUT BNC connector on the instrument front panel. The 
trigger level and sense are adjustable. An external trigger can be 
simulated by pressing the key. 

The period and duty cycle of the first output cycle may deviate up to 
10% from subsequent cycles. 

Note indicates that in this mode the startphase of sine and triangle 
waveforms is selectable between 0' and -SO0 using the a key. 

Normal A continuous output waveform is generated. 

In Normal mode, all parameters can be automatically incremented 
or decremented with selectable resolution. Pressing the (AUTO) key 
enables this AUTO vernier, which can then be started by pressing 
the required vernier key. The AUTO vernier is stopped by an 
external trigger input or by pressing the [AUTO) key again. 

 r rigger Each active input edge triggers a single output cycle. 

*Gate The active level of the external signal enables output cycles. The 
first output cycle is synchronous with the active trigger slope. The 
last output cycle is always completed. The IN1AN] key can be used to 
simulate an external gate signal. 

External Width In pulse waveform mode only, the external signal is shaped to  
determine output pulse width. This mode can be used for pulse 
recovery. The amplitude and offset controls are active. 

2-6 Specifications 
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Logarithmic Sweep For all waveforms the output signal frequency performs a logarithmic 

(Option 001) sweep between selected start  and stop frequencies within the 
instrument's range (1 mHz t o  50 MHz). The sweep time per decade 
is selectable between 10 ms and 500 s but restricted t o  intervals in 
the ratios 1:2:5. The sweep always starts with 0' output phase. 

Internal sweep Continuous sweep cycles. 

External sweep One sweep cycle is triggered by the external 
signal. 

Marker frequency Programmable, see Marker Output. 

Sweep ramp See X-Output. 
volt age 

*counted B ~ ~ r s t  The HP 8116A generates a preprogrammed number (1  to  1999) of 

(Option 001) output cycles. The maximum burst frequency in this mode is 40 
MHz. 

Internal burst: Output bursts are repeatedly generated a t  
programmable time intervals in the range 100 ns 
t o  999 ms. This mode is not available in pulse 
waveform mode. 

External burst: An output burst is triggered by the external 
signal. The minimum time between burst triggers 
is 100 ns. 

The L m )  key can be used t o  initiate a single output cycle. 
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Control Modes An external control signal applied to  the CTRL INPUT BNC 
connector can be used to  modulate the output signal. 

Frequency Modulation Deviation f 5% maximum for f 6 V input 

Modulation dc to  20 kHz (FRQ < 10 MHz) 
bandwidth 

dc to  3 kHz (FRQ 2 10 MHz) 

Amplitude Modulation Modulation 100% with f 2.5 V input 

DSBSC (Double Side Band Suppressed Carrier) 
with +2.5 V, -7.5 V input 

Modulation dc to  1 MHz 
bandwidth 
Envelope < 1% for modulation depth < 90% 
distortion 

(dc to  50 kHz and not complementary output) 

Pulse Width Modulation Modulation Maximum of one decade with f 6.5 V input 
range 

Pulse width 10 ns to  1 s in eight adjacent decade ranges 
ranges 

Voltage Controlled The external voltage signal linearly sweeps the output frequency 
Oscillator through two complete decades. 

Modulation Maximum of two decades with 0.1 V to  10 V 
range input. 

11 overlapping ranges from 1 mHz to  50 MHz with 
2 decades per range. 
Display shows the maximum frequency in the 
current range. 

Modulation dc to  1 kHz 
bandwidth 
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Output modes 

Complement Selectable on/off 

Disable Disconnects output, default on switching on. 

Limit Implements present output levels as output limits. 

Hold External hold signal freezes output at current level. This mode only 
(Option 001) applies at frequencies < 10 Hz. In hold mode the output droop is 

< 0.01% of the amplitude per second. 
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Inputs and Outputs 

External lnput Threshold level 

Trigger slope 

Minimum amplitude 

Input voltage limits 

Minimum pulse width 

Input impedance 

Control lnput Input voltage limits 

Input impedance 

Hold lnput Hold level 

(Option 001) Run level 

Input voltage limits 

Input impedance 

Main Output Range 

Output Impedance 

A External voltage limits 

Short circuit capability 

Trigger Output High level 

Low level 

Active edge 

Output impedance 

Propagation Delay 

External voltage limits 

Duty cycle 

f 10 V adjustable 

Positive or negative or trigger off 

500 mV (p-p) 

f 2 0  V 

10 ns 

10 kR 

> 2.5 V, or open circuit 

< 2.5 V 

f 2 0  V 

10 kR 

f 8 V into 50 R 

50 R f 2.5 R 

Do not apply external voltage 

Maximum peak current 320 mA 

for up to  1 hour (15OC to  35OC) 

2.4 V into 50 R 

0 v 
Positive 

50 R 

60 ns 

(EXT INPUT t o  TRIG OUTPUT) 

0 v, +5 v 
Dependant on main output signal 
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Marker Output High level 
(Option 001) LO, level 

Edges 

Output impedance 

External voltage limits 

X-Output Levels 
(Option 001) 

Output impedance 

External voltage limits 

2.4 V into 50 R 

0 v 
Positive at  marker frequency 

Negative at start of sweep 

50 R 

0 v, +5 v 

0 V to 10 V, 1.5 V per sweep decade 
into high impedance. 

1 kR 

0 v, t 5  v 
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Additional Features 

HP-lB Capability The HP 8116A is fully programmable except for the External Input 
trigger level. 

Capability codes 

SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DTl 

Learn mode 

All or individual parameters can be programmmed 

Learn string 

Total 89 characters (161 characters with Option 001). 

Message Interpretation times 

Modes 30 ms 
Timing parameters 50 ms 
Voltages 250 ms 

Execution times 

5 ms (Offset 30 ms) 

Transmission times 

Status 
Learn string 

15 ms 
1 ms per character 

Self-test The instrument performs a self-test when switched on, and by HP-IB 
command. 

Memory The current settings are stored when the instrument is switched off. 

Error detection The instruments indicates incompatible settings on the front panel 
and via the status byte. 
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General 
Characteristics 

Environmental Storage temperature range -40°C to 70°C 

Operating temperature range 0°C to 55°C 

*Specification temperature range 15°C to 35°C 

Humidity range Up to 95% R.H., 0°C to 40°C 

* The accuracy specification derating factor for temperatures outside 
this range is 1 + 0.05 x d o c  where d°C is the temperature deviation 
below 15°C or above 35°C. 

Power supply 100/120/220/240 V rms (selectable) +5%, -10% 
48-440Hz 
120 VA maximum 

Weight Net 5.9 kg (13 lbs) 
Shipping 11.0 kg (24.4 lbs) 

Dimensions 89 mm high (3.5 in) 
213 mm wide (8.4 in) 
450 mm deep (17.7 in) 

Recalibration period 1 year recommended 
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Installation 

1 ntroduction This chapter provides installation instructions for the HP 8116A. It 
also includes information about initial inspection and damage claims, 
preparation for use, packaging, storage and shipment. 

Safety The HP 8116A is a Safety Class 1 instrument (instrument with an 

Considerations exposed metal chassis that  is directly connected t o  earth via the 
power supply cable). 

Before operation review the instrument and manual, including 
the red safety page, for safety markings and instructions. These 
must then be followed t o  ensure safe operation and to  maintain the 
instrument in safe condition. 

1 nitial Inspection Inspect the shipping container for damage. If the container or 
cushioning material is damaged, keep it until the contents of the 
shipment have been checked for completeness and the instrument has 
been verified both mechanically and electrically. 

Warning To avoid hazardous electric shock, do not perform electrical 
tests when there are signs of shipping damage to any part of the 
instrument's outer covers or panels. 

Procedures for testing the instrument's performance are given in 
Chapter 8. Information for connecting the instrument to  the local 
power supply is given in the next section of this chapter. 

If the contents are incomplete, or  there is mechanical damage, or 
if the instrument does not pass the Performance Tests, notify the 
nearest Hewlett-Packard office. Keep the shipping materials for 
inspection by the carrier. The HP office will arrange for repair or 
replacement without awaiting settlement. 
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Power Requirements 
and Line Voltage 
Selection 

A 
Caution 4l BEFORE APPLYING AC LINE POWER TO THE HP 8116A, 

ensure that the instrument is set to the local line voltage and the 
correct line fuse is installed in the fuse holder. 

The instrument requires a power source of 100, 120, 220 or 240 V 
rms (+5%, -10%) at a frequency of 48-440 Hz single phase. The 
maximum power consumption is 120 VA. 

The line voltage selector switches can be seen through the lefthand 
side of the instrument's case towards the rear. The line voltage 
selector is set at the factory to  the most commonly used line voltage 
for the country of destination. The instrument power fuse is located 
on the rear panel. 

L I N E  VOLTAGE SELECTOR I 

Figure 3-1. Line Voltage Selector Switches 

Caution # Do not change the Line Voltage Selector switch settings with the 
instrument switched on or with power connected via the rear panel. 

To change the selected line voltage: 

1. Remove the power cord. 

2. Using a screwdiver which is small enough to  fit through the 
ventilation holes, move each switch to  the side showing the local 
supply voltage. If you do not have a small enough screwdriver, 
remove the instrument cover as described in "Preparing the HP 
81 16A for servicing" in Chapter 10.1. This gives you complete 
access to the switches. 

3. Fit the correct power fuse for the selected operating voltage. 

Table 3-1. Line Voltage and Fuse Selection 
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Power Cable 

Warning To avoid the possibility of injury or death, the following precautions 9 must be followed before the instrument is switched on: 

If the instrument is to be energised via an autotransformer for 
voltage reduction, ensure that the Common terminal is connected to 
the grounded pole of the power source 

The power cable must only be inserted into a socket outlet provided 
with a protective gound contact. The protective action must not 
be negated by the use of an extension cord without a protective 
conductor. 

Before switching on the instrument, the protective ground terminal 
of the instrument must be connected to the protective conductor of 
the power cable. This is verified by using the power cord which is 
supplied with the instrument. 

Intentional interruption of the protective ground connection is 
prohibited. 

In accordance with international safety standards, the HP 81 16A 
is equipped with a three-wire power cable. When connected to  an 
appropriate ac power receptacle, this cable grounds the instrument 
cabinet. The type of cable shipped with each instrument depends on 
the country of destination. Refer to  Figure 3-2 for the part numbers 
of the available cables. 

(-J 
Europe 

[ -  " J  
Great  Br  1 t a l n  

8120-1369 8128-2956 8120-1689 8128-1351 

S o u t h  A f r ~ c a  
8120-421 1 

8120-1378 
S w i  t z e r  1 and 
8128-2104 

Figure 3-2. Power Cables & Plug Identification 
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The following work should be carried out by a qualified electrician - 
all local electrical codes being strictly observed. If the plug on the 
cable does not fit the power outlet, or the cable is to  be attached to  a 
terminal block, cut the cable a t  the plug end and re-wire it. 

The color coding used in the cable will depend on the cable supplied. 
If a new plug is to be connected, it should meet local safety 
requirements and include the following features: 

Adequate load-carrying capacity (see specifications in Chapter 2). 

w Ground connection. 

Cable clamp. 
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HP-IB Connector 

The rear panel HP-IB connector (Figure 3-3), is compatible with 
the connector on Cable Assemblies 10833A, B, C and D. If a cable 
is t o  be locally manufactured, use male connector, HP part number 
1251-0293. 

hp I bcon NL+T 
NRFD 

mv 
EOI 

I F C  D104 
SRQ DI03 

R l N  DIOZ 
SHIELD (GND O K Y  RT 
SYSTEM CONTROLLER) 1 r D I O l  

HP-IB Logic Levels The HP 8116A HP-IB lines use standard T T L  logic, the levels being 
as follows: 

TYPE 57 CM3J , I 1  I B  9 .. 8 7 6 ,  
C M C T O R  CLFFU) 

GKmulS 
(a AT SYSTEM 
CONTEOLLER ) 

w True = Low = digital ground or 0 Vdc to  0.4 Vdc, 

L~~~ 
D I 0 6  

- D I07 
-DIOB 

False = High = open or 2.5 Vdc to 5 Vdc. 

- REN 

Figure 3-3. HE-IB Connector 

All HP-IB lines have LOW assertion states. High states are held at  
3.0 Vdc by pull-ups within the instrument. When a line functions 
as a n  input, approximately 3.2 mA of current is required to  pull it 
low through a closure to  digital ground. When a line functions as an 
output, it will sink up to 48 mA in the low state and approximately 
0.6 mA in the high state. 

Caution # The HP-IB line screens are not isolated from the instrument-chassis 
ground. 
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Operating 
Environment 

Warning The HP 8116A is not designed for outdoor use. To prevent potential 9 fire or shock hazard, do not expose the HP 8116A to rain or other 
excessive moisture. 

Temperature The HP 8116A may be operated in temperatures from O°C to 55OC. 

Humidity The H P  81 16A may be operated in environments with humidity up 
to  95% (O°C t o  +40°C). However, the H P  8116A should be protected 
from temperatures or temperature changes which cause condensation 
within the instrument. 

1 nstrument Cooling The HP 81 16A is equipped with a cooling fan mounted inside the 
rear panel. The instrument should be mounted so that  air can 
freely circulate through it.  When operating the HP 8116A, choose a 
location that  provides a t  least 75 mm (3  inches) of clearance a t  the 
rear, and a t  least 25 mm (1 inch) of clearance a t  each side. Failure 
t o  provide adequate air clearance will result in excessive internal 
temperature, reducing instrument reliability. 

Claims and If physical damage is evident or  if the instrument does not meet 

Repackaging specification when received, notify the carrier and the nearest 
Hewlett-Packard Service Office. The  Sales/Service Office will arrange - 
for repair or replacement of the unit without waiting for settlement of 
the claim against the carrier. 
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Storage and The instrument can be stored or shipped at  temperatures between 
-40°C and +75OC. The instrument should be protected from 
temperature extremes which may cause condensation within it. 

Return Shipment If the instrument is to be shipped to  a Hewlett-Packard Sales/Service 

to HP Office, attach a tag showing owner, return address, model number 
and full serial number and the type of service required. 

The original shipping carton and packing material may be re-usable, 
but the Hewlett-Packard Sales/Service Office will also provide 
information and recommendations on materials t o  be used if 
the original packing is no longer available or reusable. General 
instructions for repacking are as follows: 

1. Wrap instrument in heavy paper or plastic. 

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

3. Use enough shock-absorbing material (3 to  4 inch layer) around 
all sides of the instrument to  provide a firm cushion and prevent 
movement inside container. Protect control panel with cardboard. 

4. Seal shipping container securely. 

5. Mark shipping container FRAGILE to encourage careful handling. 

6. In any correspondence, refer to  instrument by model number and 
serial number. 
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Operating 

1 ntroduction This chapter explains the use of all controls, indicators and 
connectors on the front and rear panels of the HP 8116A. Figure 4-1 
and Figure 4-14 show the front and rear panel respectively. Each 
group of controls is explained in subsequent sections of this chapter 
under the following headings: 

Trigger Mode Selection 
w External Trigger Controls 
w Control Mode Selection 
w Waveform Selection 

Parameter Selection 
Rear Panel 

Examples are given in Chapter 5. 

Before applying power t o  the HP 8116A: 

1. Read the red Safety Summary sheet a t  the front of this manual. 

2. Ensure the Line Voltage Selector switches are set properly for 
the power source to be used. Refer to  Chapter 3 on instrument 
installation if necessary. 

Caution I Do not change the Line Voltage Selector switches with the 
instrument switched on or with power connected to  the rear panel. 

3. Ensure that  the device under test cannot be overdriven by 
the HP 8116A output (16 V p-p into 50 fl; 32 V p-p into high 
impedance). 

Caution I Do not apply an external voltage or electrostatic discharge to  the 
output connector. 

Operating 4-1 
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? 2 0 v  ? 20v  
OUTPUT @ 
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Figure 4-1. HP 81 16A Front Panel 

Switching On The HP 8116A performs a "self test" when the power is switched on. 
All the frontpanel LEDs should light momentarily. If the frontpanel 
LEDs continue to flash, the instrument power supply is overloaded, 
refer to  "f 24 V supplies" in Chapter 10.2. If a fault is detected, 
an error code is displayed on the front panel digital display. The 
possible error codes are: 

0 A key is stuck in the depressed position. 

E l l  There is a fault with the Auto VernierIExternal Sweep 
trigger. 

E21 There is a fault in the internal repetition rate generator. 

E31 There is a fault in the internal width circuits. The 
width setting in pulse mode, and the time between 
bursts in internal burst mode are affected. 

E41/42 The output amplifier is faulty. 

E51-E62 Error indication for dedicated service tests. 

Refer to  Chapter 10.1 for more information on the error codes and 
their causes. 

If the self-test is passed, the instrument automatically assumes the 
operating state which was active when last switched off, except 
that the output is disabled to protect the unit under test. If the 
instrument battery has failed, the Standard Parameter Set is 
selected. 
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Standard Parameter The Standard Parameter Set exists for two reasons. Firstly, if the 

Set instrument RAM becomes corrupted due to battery failure, the 
Standard Parameter Set will be selected when the instrument is 
switched on, in order to give an error free display. Secondly, if an 
invalid combination of Operating and Control modes is selected, 
switching the instrument off and on again will revert to  the Standard 
Parameter Set. The Standard Parameter Set is: 

If Option 001 is installed, Internal Sweep mode has the following 
standard parameters: 

Trigger mode 

Control mode 
Waveform 

Frequency 

Duty cycle 

High output level 

Low output level 

Auto vernier 

Limit 
Complement 

Output Disable 

Trigger 

Sweep time 

Normal 

Off 
Sine 

1.00 kHz 
50% 
0.5 V 
-0.5 V 
Off 

Off 

Off 

On 

Off 

If Option 001 is installed, Internal Burst mode has the following 
standard parameters: 
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Selecting Trigger 
Mode 

8116R PULSE/FUNCTION GENERRTOR SO HHz 
WEULETT . PICXIRD 

7 HOOE 7 

0 NORH 0 I.SUP 

O T R I G  OLSUP 

OGRTE 0 I.BUR 

0 E.UID 0 LBUR 

Figure 4-2. Trigger Mode Controls 

Mode Selection The currently active mode is shown by LED indicator. The trigger 
mode can be cycled through available options by pressing the key 
below the mode indicators. 

The standard instrument offers the following trigger modes: 

NORM In normal mode a continuous output waveform is 
generated. 

TRIG In trigger mode each active input edge triggers a 
single output cycle. 

GATE In gate mode the active level of the external input 
signal enables output cycles. The first output cycle is 
synchronous with the active trigger slope. The last 
output cycle is always completed. 

4-4 Operating 

In external width mode, which is only valid with 
pulse waveform, the external input signal is shaped 
to  determine output pulse width. This mode can be 
used for pulse recovery. 



Optional Modes The following additional trigger modes are available with Option 001: 

I.SWP In internal sweep mode the instrument repeatedly 
sweeps the output frequency logarit hmicaly between 
specified start and stop frequencies. The sweep time 
per frequency decade is selectable between 10 ms and 
500 s in intervals in the ratio 1:2:5. 

E.SWP In external sweep mode an external trigger initiates 
a single sweep cycle. A second trigger is required to 
reset the instrument to  the start frequency. 

I.BUR In internal burst mode the instrument repeatedly 
generates a specified number of output cycles (in the 
range 1 to  1999). The time between bursts can be 
selected in the range 100 ns to 999 ms. 

E.RUR In external burst mode an external trigger initiates 
an output burst. 

Note The maximum output frequency in a burst mode is 40 MHz 

Operating 4-5 
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ConZrolling the 
External Trigger 

8116R PULSE/FUNCTION GENERRTOR 5 0  MHz 
HFYLETT PRCKRRO 

1 @ a 
1 

LEVEL 

? 2 0 v  
- 1 o v  +10v 

Figure 4-3. External Trigger Controls E 1 
The external trigger signal required in some trigger modes must be F' 
applied to the EXT INPUT BNC connector. 6 :  
Do not apply voltages outside the range f 20 V to the EXT INPUT 
connector. 

@ .; 
E - 

Trigger Slope Select a positive or negative trigger slope by pressing the a or a E - 
key respectively. 

The current trigger slope is indicated by the LED on the key. "1 
The trigger can be switched off by pressing the currently active key 
again. Both key LEDs will then be off. 

Trigger Level The trigger level can be varied in the range f 10 V using the LEVEL 
adjuster. 

Manual Trigger This key can be used to  simulate the external trigger signal. 

[MAN) 

Single Cycle This key initiates a single output cycle in GATE, I.BUR and E.BUR 

[I- modes. 7 
- 

Trigger Output The trigger output provides a timing reference signal synchronised to L1 
the main output signal. Output levels are 0 and 2.4 V into 50 0. - 

e t L  - 
'2 
- 

.6 Operating : - I 
- 
L1 
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Selecting Control 
Mode 

8116R PULSE/FUNCTION GENERATOR 5 0  tlHz 
HEYLETT PRCKRR. 

r CTRL \ 

0 Fn 

0 An 
0 Pun 
0 VCO 

Figure 4-4. Control mode controls 

Control Input A signal can be applied to the control input to modulate or control 
the H P  8116A output signal. 

Caution Do not apply voltages outside the range f 20 V to the CTRL INPUT 
connector. 

Mode Selection The currently active mode is shown by LED indicator. The trigger 
mode can be cycled through available options by pressing the key 
below the mode indicators. Figure 4-5 indicates the permitted 
combinations of control mode, trigger mode and output waveform: 

TRIGGER 

= A l l  waveforms X = I n v a l i d  combinat ion  

fi = P u l s e  waveform o n l y  = A l l  waveforms except  p u l s e  

Figure 4-5. Trigger & Control mode combinations 
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Frequency Modulation FM 

The output signal frequency can be modulated to a maximum of 
f 5% of the programmed value by applying a control voltage in the 
range f 6 V. 

Amplitude Modulation AM 

The output signal amplitude can be modulated from 0 to  100% using 
a ground-symmetrical control voltage in the range f 2.5 V. Double 
Side Band Supressed Carrier (DSBSC) is obtained using a control 
voltage in the range t 2 . 5  V to -7.5 V which gives 200% modulation. 

$$. 2' 
Figure 4-6. Modulation 
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Pulse Width Modulation PWM 

In pulse mode, the pulse width can be controlled using a control 
voltage in the range f 6.5 V. There are 8 non-overlapping pulse width 
ranges available, as shown below: 

CTRL 

lNPCni 

Figure 4-7. Pulse Width Modulation characteristics 

The pulse width range can be chosen by selecting the WID 
parameter. The pulse width for a CTRL INPUT voltage of 0 V is 
displayed. Use the [RANGE) key to move between ranges. 

Note The available pulse width ranges are limited by the current output 
frequency. 

Operating 4-9 
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4-1 0 Operating 

Voltage Controlled Oscillator VCO 

The output signal frequency can be controlled linearly over 2 decades 
by applying a control voltage in the range 0.1 V to  10 V. Eleven 
overlapping frequency ranges are available: 

CTRL A 

Figure 4-8. VCO characteristics 

The output frequency range can be chosen by selecting the FRQ 
parameter. The maximum frequency in the current VCO range is 
displayed. Use the [jiEZ" key to  move between ranges. 
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Selecting Output 
Waveform 

8116fl PULSE/FUNCTION GENERRTOR 5 0  MHz 1 WEYLEIT PRCXRRD 

Figure 4-9. Waveform controls 

Waveform Select the desired waveform by pressing the appropriate key. The key 
LED illuminates to indicate the current waveform. 

To select DC output, make sure that the output ampltude (AMP) is 
2 100 mV and then press the currently active (LED illuminated) 
waveform key again. All waveform-key LEDs will now be off, 
indicating DC output has been selected. 

Start Phase This key selects an output start phase of -90" in TRIG, GATE, 
I.BUR and E.BUR modes. This allows haversine and havertriangle 
outputs to be generated. 

Operating 4-1 1 
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Setting Parameters 

8116R PULSE/FUNCTION GEMERRTOR 5 0  HHz 
HEYLETT PRCKRRD 

0 s 7 RUTO VERNIER 7 RANGE 
0 kHz 0 X 0 mr 

ERROR O H 2  O V  O p s  
0 -Hz 0 mV 0 n s  

RPT BUR HRK WID H I L  LOL 

STA STP SWT FRQ OTY ARP OFS 

RUTO 

Figure 4-10. Parameter controls 

The parameters available for selection depend on the currently 
selected modes and waveform. All parameters are listed below; 
timing and level parameters are illustrated in Figure 4-11 and 
Figure 4-12 

- -- 

Standard 

AMP 
BUR 
DTY 

FRQ 
HIL 
LOL 

OFS 

WID 

4- 12 Operating 

Opt. 001 

MRK 

RPT 
STA 
STP 
SWT 
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Description 

Output amplitude 
Output burst length in cycles 

Duty cycle 
Output frequency 
High level of output 
Low level of output 
Marker frequency 
Output signal offset 
Repeat interval 
Start frequency 

Stop frequency 
Sweep time 
Pulse width 



T : T = IIFRQ 
4 

: W , WIT % = DTY : W = .25T - 
SQUARE OUTPLjT 

( 25% DTY n 

TRIG OUTPUT fl n 
WID 

PULSE OUTPUT u 
Figure 4-1 1. Timing parameters 

Selection Pressing a parameter key selects the parameter indicated by the 
illuminated mnemonic above the key. 

Note Output level can be set in terms of amplitude (AMP) and 
offset (OFS), or in terms of high and low level (HIL,LOL). Refer to 
Figure 4-12. Pressing the appropriate parameter key a second time 
will select the alternative parameter associated with that  key. 

"1 ,- ....... 

OFS ........ ............ .AMP ........................................ 

LO,- ........................... m 
0 " ................................................................................. 

Figure 4-12. Level parameters 

The current value of the selected parameter is shown on the digital 
display. The parameter units are indicated by the LEDs to  the right 
of the display. 

Adjustment The currently selected parameter is adjusted using the [-) and 
[KiKEF') rocker keys. Each (YEGET) key increments or decrements the 
corresponding digit in the digital display. Similarly, the (EiKZ) key 
increases or decreases the parameter value by a factor of 10. 

Operating 4-13 
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Autovernier In normal trigger mode only, a chosen parameter can be 

(E) automatically incremented or decremented with selectable resolution. 
Pressing the [AUTd) key enables the Autovernier, which can then be 
started by pressing a key. The (VEZZF'' key determines the 
direction and step size used. 

The Autovernier continues until one of the following conditions 
arises: 

A timing error occurs 
An instrument specification limit is reached 
An output level limit is reached 

Autovernier mode can be switched off by: 

An external trigger input. 
Pressing the [AUTo] key again. 
Pressing any key other than the (-1 keys. 

4-14 Operating 
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Selecting Output 
Mode 

8116R PULSE/FUNCTION GENERATOR 5 0  tlHz 
HFYLETT PRCXRRD 

L I H I T  COHPL OISRBLE 

@ @ E l  
OUTPUT @ 

I I 

Figure 4-13. Output controls 

Limited Output Pressing the (XT) key sets the current high and low output levels 

(F) (HIL,LOL) as output limits which cannot be exceeded until limited 
output mode is switched off. While limited output mode is active, 
the high and low output levels (HIL,LOL) can be varied within the 
output limits. 

Limited output mode is switched off by pressing the [z) key again. 

The [GF) key LED is lit when this mode is active. 

Complement Output Pressing the [m) key complements the instrument output, 

) pressing the key again returns the instrument output to  normal. 

The (x] key LED is lit when the output is complemented. 

Disabled Output Pressing the key disables the instrument output, pressing 
[m) thekeyagainenables theoutput .  

The (-1 key LED is lit when the output is disabled. 

Operating 4-15 
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Rear Panel 

WRRNING:NO OPERRTOR YRVICERELE PRRTS l N S I O E  REFER SERVICING TO P R V I C E  TRRINED P E R S O M 9  

TO CWPCE 

MRRKER 
X-OUT OUTPUT HOLD- IN  

SN 3027 G 09775 

Figure 4-14. Rear panel 

HP-IB Connector Refer to Figure 3-3 for a definition of the HP-IB connector pins. 
Refer to  "Setting the HP-IB Addressn in Chapter 6 if you want to  
know how to  set the instrument's HP-IB address. 

Hold Input The hold input is a TTL compatible input which freezes the output 

(Option 001) signal when a high level ( > 2.5 V) signal is received. 

The hold input function only operates for sine, triangle and 
squarewaves at frequencies < 10 Hz. 

X-Output The X-Output provides an increasing output voltage with 

(Option 001) logaritmically increasing frequency in sweep modes. 

0 V always corresponds to the sweep start frequency.The voltage 
increases at 1.5 V per frequency decade to  a maximum of 10 V. 

Marker Output The marker output generates a TTL level positive edge (0 to  

(Option 001) 2.4 V into 50 R)  when the instrument frequency reaches the 
preprogrammed marker frequency during a sweep. 

Fuse The fuseholder accepts standard fuses to provide instrument 
protection in case of current overload. Refer to  Table 3-1 for 
appropriate fuse selection. 

4-16 Operating 
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Operating Examples 

Introduction The following examples show how the instrument can be set up for 
each type of trigger mode. The examples list the basic operating 
steps in the order in which they would normally occur after switching 
on. 

Operating Examples 5-1 

Scans by ARTEK MEDLQ => 



Normal Mode 
DTY SOX DTY 20% DTY = 80% 

TRIQ OUTPUT 1 1 u - ~  
Figwe 5-1. Typlcal outputs in Normal mode 

1. Switch the instrument on using the line switch. 

2. If neccessary, select normal mode by repeatedly pressing the 
standard mode key until the NORM LED is lit. 

3. Select the desired output waveform by pressing the key with the 
appropriate symbol. 

4. Select each output parameter in turn by pressing its associated 
key. Adjust the parameter value using the I-) and [-) 
keys. Refer to "Setting Puameters" in Chapter 4 for additional 
information on parameter adjustment. 

Note For level parameters HIL, LOL, AMP, OFS, pressing the parameter 

$ key a second time will select the alternative parameter associated 
with that key. 

5. If a modulated output is required, select the required modulation 
using the (CTRL) key. Apply the modulating signal to the CTRL 
INPUT connector. Refer to  "Selecting Control Mode" in 
Chapter 4 for more information on modulating the output signal. 

Note You may wish to set up Output Limits as described in "Selecting 

$ Output Moden in Chapter 4 to  protect the device under test. 

6. Press the (DISABLE) key to  turn off output disable mode and enable 
the output. 

5-2 Operating Examples 
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Q Trig Mode 
i 

0' START PHASE -90' START PHASE 

(BUR=2; DTY=50%) 

NO= T 1 1 1 FRQ 

SQUARE 
OUTPUT 

PULSE 
OUTPUT 

Figure 5-2. Typical signals in Trigger mode 

1. Switch the instrument on using the line switch. 

2. If neccessary, select Trig mode by repeatedly pressing the standard - 
mode key until the TRIG LED is lit. 

3. Select the desired output waveform by pressing the key with the 
appropriate symbol. 

4. Select each output parameter in turn by pressing its associated 
key. Adjust the parameter value using the [m] and. (-1 
keys. The selected frequency FRQ must be higher than the 
external trigger frequency. Refer to  "Setting Parameters" in 
Chapter 4 for additional information on parameter adjustment. 

Note For level parameters HIL, LOL, AMP, OFS, pressing the parameter 
key a second time will select the alternative parameter associated 
with that  key. 

5. Apply the external trigger signal t o  the EXT INPUT and select 
trigger slope and level as required. Refer t o  "Controlling the 
External Trigger" in Chapter 4 for information on the trigger 
controls. Triggering can also be simulated using the key. 

6. If a modulated output is required, select the required modulation 
using the (K] key. Apply the modulating signal to  the CTRL 
INPUT connector. Refer to  "Selecting Control Mode" in 
Chapter 4 for more information on modulating the output signal. 

Note You may wish to  set up Output Limits as described in "Selecting 
Output Mode" in Chapter 4 to protect the device under test. 
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7. Press the (-1 key to turn off output disable mode and enable 
the output. 

5-4 Operating Examples 
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Gate Mode 0" START PHASE -90" START PHASE 

TRIANGLE +!A A --- A A 
OUTPUT 

Y 
.......... . . . . . . . . . .  

5 I 

71.1 : 
TRIG 4 ' 

OUTPUT . . . . . . . . . . . .  

"" ' fiOFSrn A 
OUTPUT . . . . . . . . . . . .  

4 I 
. ............ . 0 

NOTE T = 1 I FRO 

SOUARE 
OUTPUT 

................ LOL 

Figure 5-3. Typical signals in Gate mode 

1. Switch the instrument on using the line switch. 

2. If neccessary, select gate mode by repeatedly pressing the standard 
mode key until the gate LED is lit. 

3. Select the desired output waveform by pressing the key with the 
appropriate symbol. 

4. Select each output parameter in turn by pressing its associated 
key. Adjust the parameter value using the (VERNIER) and (KiEF) 
keys. Refer t o  "Setting Parameters" in Chapter 4 for additional 
information on parameter adjustment. 

Note For level parameters HIL, LOL, AMP, OFS, pressing the parameter 

9E/ key a second time will select the alternative parameter associated 
with that  key. 

5. Apply the external gating signal t o  the EXT INPUT and select 
trigger slope and level a .  required. Refer t o  "Controlling the 
External Trigger" in Chapter 4 for information on the trigger 
controls. Triggering can also be simulated using the [MAN) key. 

6. If a modulated output is required, select the required modulation 
using the [CTRL) key. Apply the modulating signal t o  the CTRL 
INPUT connector. Refer t o  "Selecting Control Mode" in 
Chapter 4 for more information on modulating the output signal. 

Note You may wish t o  set up Output Limits as described in "Selecting 
Output Mode" in Chapter 4 t o  protect the device under test. 

7. Press the [m] key t o  turn off output disable mode and enable 
the output. 
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External Width 
Mode 

TRIGGER LEVEL 

I ( 6 ( I  

OUTPUT 

TRIG OUT 

Figure 5-4. Typical signals in External Width mode 

1. Switch the instrument on using the line switch. 

2. If neccessary, select external width mode by repeatedly pressing 
the standard mode key until the E.WID LED is lit. 

3. Select pulse waveform by pressing the key with the appropriate 
symbol. 

4. Select each output parameter in turn by pressing its associated 
key. Adjust the parameter value using the (-1 and (RANGE) 
keys. Refer to "Setting Parameters" in Chapter 4 for additional - 
information on parameter adjustment. 

Note For level parameters HIL, LOL, AMP, OFS, pressing the parameter 
key a second time will select the alternative parameter associated 
with that key. 

5. Apply the external signal to be shaped to the EXT INPUT and 
select trigger slope and level as required. Refer to "Controlling 
the External Trigger" in Chapter 4 for information on the trigger 
controls. 

6. If an amplitude modulated output is required select AM control 
mode using the (C] key and apply the modulating signal to the 
CTRL INPUT connector. 

Note You may wish to  set up Output Limits as described in "Selecting 

$ Output Mode" in Chapter 4 to  protect the device under test. 

7. Press the [-I key to  turn off output disable mode and enable 
the output. 
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Sweep Modes 1. Switch the instrument on using the line switch. 

2. If neccessary, select the required sweep mode by repeatedly 
pressing the optional mode key until the I. or E. S W P  LED is lit. 

3. Select the desired output waveform by pressing the key with the 
appropriate symbol. 

4. Select each output parameter in turn by pressing its associated 
key. Adjust the parameter value using the [-I and 
keys. Refer t o  "Setting Parameters" in Chapter 4 for additional 
information on parameter adjustment. The sweep related 
parameters STA, STP, SWT, MRK are illustrated in the following 
timing diagrams. 

Note For level parameters HIL, LOL, AMP, OFS, pressing the parameter 
key a second time will select the alternative parameter associated 
with that  key. 

5. In External Sweeep mode apply the external trigger signal t o  the 
EXT INPUT and select trigger slope and level as required. Refer 
to  "Controlling the External Trigger" in Chapter 4 for information 
on the trigger controls. Triggering can also be simulated using the - 
(MAN) key. In either case remember tha t  two triggers are required 
to  complete one sweep, as shown in the following timing diagrams. 

6. If a modulated output is required, select the required modulation 
using the (K) key. Apply the modulating signal t o  the CTRL 
INPUT connector. Refer t o  "Selecting Control Mode" in 
Chapter 4 for more information on modulating the output signal. 

Note You may wish to  set up Output Limits as described in "Selecting 
Output Mode" in Chapter 4 to protect the device under test. 

7. Press the (DISABLE) key t o  turn off output disable mode and enable 
the output. 
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Figure 5-5. Sweep Mode Signals 

Table 5-1. 

5-8 Operating Examples 

SWT 
10 ms 
20ms 
50 ms 
100 ms 
200 ms 
500 ms 

I s 
2 s 
5 s 
10 s 
20 s 

500 s 

100 s 
200 s 
500 s 
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K 

0.0625 
0.03125 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 
0.015625 

N 
38 
75 

149 
149 
149 
149 
149 
149 
149 
149 
149 
149 
149 
149 
149 

AX 

40 mV 
20 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 
10 mV 



Burst Modes 

0" START PHASE -90" START PHASE 

8 8 

SCXIMIE 
OVTPVT 

LDL IVFL 

Figure 5-6. Typical outputs in Internal Burst mode 

0" START PHASE -90" START PHASE 

(BUR=2; DTY=50%) 

TRIANGLE 
OVTPVT 

TRIG 
OUTPUT 

J - L ~  rp, 
OUTPUT 

' - "La  , ; ,  

Figure 5-7. Typical signals in External Burst mode 

PULSE 
OVTPVT 

1. Switch the instrument on using the line switch. 

I 

2. If neccessary, select the required burst mode by repeatedly 
pressing the optional mode key until the I. or E. BUR LED is lit. 

3. Select the desired output waveform by pressing the key with the 
appropriate symbol. 

4. Select each output parameter in turn by pressing its associated 
key. Adjust the parameter value using the [-) and @%F) 
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keys. Refer to "Setting Parameters" in Chapter 4 for additional 
information on parameter adjustment. The burst related 
parameters BUR, RPT, are illustrated in the timing diagrams 
which follow. 

Note For level parameters HIL, LOL, AMP, OFS, pressing the parameter 
key a second time will select the alternative parameter associated 
with that key. 

5. In external burst mode apply the external trigger signal to the 
EXT INPUT and select trigger slope and level as required. Refer 
to "Controlling the External Trigger" in Chapter 4 for information 
on the trigger controls. Triggering can also be simulated using the 

key. 

6. If a modulated output is required, select the required modulation 
using the (CTRL) key. Apply the modulating signal to  the CTRL 
INPUT connector. Refer to "Selecting Control Mode" in 
Chapter 4 for more information on modulating the output signal. 

Note You may wish to set up Output Limits as described in "Selecting IQ/ Output Mode" in Chapter 4 to  protect the device under test. 

7. Press the (E'GGFJ key to  turn off output disable mode and enable 
the output. 
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Programming 

General In remote mode, all H P  8116A settings, except the EXT INPUT 
trigger level, are programmable via the HP-IB. The HP 8116A also 
provides error messages and reports operating parameters when 
requested by the controller. 

In addition, the instrument responds t o  a sub-set of the universal 
HP-IB commands. 

This chapter describes the valid programming mnemonics and syntax 
for the H P  81 16A. Example program statements are based on HP 
BASIC 5.015.1 for the HP 9000 Series 2001300 controllers. Example 
program statements also assume that  the instrument's HP-IB address 
is 16 decimal. 

This manual does not discuss the HP-IB protocol or hardware.For 
more information refer to  any of the following publications: 

IEEE Interface Standard 488.1 
ANSI Interface Standard MC1.l. 
HP Publication 59401-90030 
H P  Publication 5952-0058 
H P  Publication 5952-0156 

Setting the HP-I6 The HP 8116A's HP-IB address is set a t  the factory t o  16 decimal. 

Address The address is stored in the instrument's RAM, along with the 
current instrument settings. 

Note You can only change the address in NORMal trigger mode, 
immediately after switching the instrument on. Pressing the a 
key a t  any other time displays the current address while the key is 
depressed, but no change is possible. 

When allocating HP-IB addresses make sure no instruments on the 
bus have the same address. 

If the RAM battery fails, the HP-IB address is set t o  16 when the 
instrument is switched on. 

To change the instrument's HP-IB address: 

1. Switch the instrument on. 
2. If the instrument is NOT in NORM trigger mode: 

a. Select NORM trigger mode. 
b. Switch the instrument off and on again. 

Programming 6-1 
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3. Press the @ key. The current HP-IB address is displayed on the 
frontpanel. 

4. Use the vernier keys t o  change the address. 
5. Press the @ key again to  set the new address. 

Local, Remote and 
Local Lockout Local mode 

In this mode the RMT LED is off, the front panel is used to operate 
the instrument and programming messages are ignored. 

You can select local mode in the following ways: 

Switching the HP 8116A on. 
Pressing the @ key, if Local Lockout is inactive. 
Sending an HP-IB Local command to  the instrument from the 
system controller (use the LOCAL statement in BASIC 5.015.1). 

The output signal and all instrument settings remain unchanged 
following a change from remote t o  local mode. 

Remote mode 

In this mode the RMT LED is illuminated and programming 
messages received via the HP-IB are interpreted (parsed) and used to  
control the instrument. The front panel controls are disabled apart 
from: 

The (LINE) switch. 
The trigger LEVEL adjust knob. 
The a key, if Local Lockout is inactive. 

You can select remote mode by sending an HP-IB Remote Enable 
command from the system controller (use the REMOTE statement in 
BASIC 5.015.1). 

The output signal and all instrument settings remain unchanged 
following a change from local t o  remote mode. 

Local Lockout 

The @ key can be disabled by sending an HP-IB Local Lockout 
command from the system controller (use the LOCAL LOCKOUT 
statement in BASIC 5.015.1). This ensures that only the system 
controller can return the instrument to Local mode, except if the 
instrument is switched off and on again. 

It is recommended that all programming applications use this facility 
as, if a programming message is interrupted by pressing the @ key 
during data transmission from the system controller, the HP 8116A 
may be left in an unknown state. 

6-2 Programming 
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1 ntroduction Multiple programming commands can be put in a single 
programming message, for example: 

OUTPUT 716;"Ml,TO,FRQ 1 KHz" 

It is not necessary to put a comma between commands, a space 
will do. 

The HP 8116A understands upper and lower case commands. 

D Commands which change modes are processed before commands 
which set parameters, irrespective of the command order within the 
programming message. If your application requires a parameter 
change to  occur before a mode change, use seperate programming 
messages for the two commands. 

The HP 8116A can be programmed into an error condition in the 
same ways as when using the front panel. For example, attempting 
to program a larger LOL than HIL: 

OUTPUT 716;"HIL 1 V,LOL 2 V" 

Refer to "Error, Fault and Status Reporting" for details of error, 
fault and status reporting using the HP-IB. 

The HP 8116A needs time to interpret and implement the commands - 
which it receives. You need to  allow for this in your controller 
program. A summary of programming timings is given in "Message 
Interpretation times" in Chapter 2. 

Programming 6-3 
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Selecting Trigger 
Modes 

Standard Trigger Modes 
Action 1 Mnemonic 

I Select NORM I MI I I Select TRIG I M2 I I Select GATE I M3 I 
Select E.WID I M4 

Option 001 Trigger 
Modes 

1 Action 1 Mnemonic I 

1 Select 1.BUR I M? I 
(Select E.BUR I M8 I 

Trigger Control 

Exaniple OUTPUT 716; "M3,Tl" Select GATE mode with a: positive trigger 
slope. 

Action 

Select trigger off 

Select positive trigger slope 

Select negative trigger slope 

6-4 Programming 

Mnemonic 

TO 

T1  

T2  
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Selecting Control 
Modes 

Example OUTPUT 7 16 ; t1CT21t Select Amplitude Modulation. 

Action 

Switch off control mode 

Select FM 

Select AM 

Select PWM 

Select VCO 

Selecting Output 
Waveform 

Mnemonic 

CTO 

CT1 

CT2 

CT3 

CT4 

Example OUTPUT 716; "Wl ,HO" Select sinewave output with 00 startphase. 

Action 

Select DC 

Select sine 

Select triangle 

Select square 

Select pulse 

Select 0' (normal) startphase 

Select -90' startphase 

Programming 6-5 

Mnemonic 

WO 

W1 

W2 

W3 

W4 

HO 

H 1 
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Setting Parameters E I  .- - 

Note A parameter's programming mnemonic is the same as its front panel 
I - - : 

description, AMP = amplitude for example. -.- - 

Timing parameters 

Example 

Level parameters 

Example 

OUTPUT 716; "FRQ 2.5 KHz ,DTY 30 %I1 Set frequency to 2.5 kHz, 
set duty cycle to 30%. 

Value Delimiter 

MZ = millihertz 

HZ = hertz 
KHz = kilohertz 
MHz = megahertz 

% 

NS = nanoseconds 

US = microseconds 
MS = milliseconds 

Action 

Set frequency 

Set duty cycle 

Set pulse width 

- 

OUTPUT 716;"OFS -1 V,AMP 100 MV" Set output oflset to -1. V, 
set amplitude to 100 m V. 

Mnemonic 

FRQ 

DTY 

WID 

6-6 Programming 

Value Delimiter 

MV = millivolts 
V = volts 

MV = millivolts 
V = volts 

V = volts 

V = volts 

Action 

Set amplitude 

Set offset 

Set high level 

Set low level 
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Mnemonic 

AMP 

OFS 

HIL 

LOL 



' i3 

0 
Option 001 Parameters 

, 3  

Example 
OUTPUT 716; "STA 2 KHz ,STP 100 KHz ,SWT 2 S1' Set up a start frzquency of 2 kHz, a stop frequency 

100 kHz and a sweeptinae of 2 s .  

Action 
Set burst number 

Set repeat interval 

Set start frequency 

Set stop frequency 

Set marker frequency 

Set sweep time 

Programming 6-7 
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Mnemonic 

BUR 

RPT 

STA 

STP  

MRK 

SWT 

Value Delimiter 

# 

NS = nanoseconds 

US = microseconds 
MS = milliseconds 

MZ = millihertz 

HZ = hertz 
KHz = kilohertz 
MHz = megahertz 

MZ = millihertz 

HZ = hertz 
KHz = kilohertz 
MHz = megahertz 

MZ = millihertz 

HZ = hertz 
KHz = kilohertz 
MHz = megahertz 

MS = milliseconds 

S = seconds 



Autovernier 

Note I Autovernier mode must be switched on before using the digit 
up/down commands. 

Example OUTPUT 716;I1OFS 120 MV,A1 ,LUU Set oBset to 120 mV and in- 
crement in steps of ImV. 

Action 

Switch off autovernier 

Switch on autovernier 

Most signicant digit up 

Second significant digit up 

Least significant digit up 

Most signicant digit down 

Second significant digit down 

Least significant digit down 

6-8 Programming 

Mnemonic 

A0 

A 1 

MU 

S U 

LU 

M D  

SD 

LD 
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Reading parameters It is possible to read the current setting of a parameter using the 
interrogation mnemonics listed here: 

Standard . IFRQ 
IDTY 
IWID 
IAMP 
IOFS 
IHIL . ILOL 

Option 001 . IBUR 
IRPT 
ISTA 
ISTP 
IMRK 
ISWT 

The HP 8116A reply has the same format as that used when setting 
the parameter, for example: 

The reply length is always 12 characters. 

It is also possible to read all the instrument settings in one go using 
the CST mnemonic. Refer to "Reading the Current Settings" 

Example D I M  B$ [I21 Allocate memory for reply. 
OUTPUT 716; "IFRq" Request current frequency setting. 
ENTER 716;B$ Read reply into allocated memory. 

Programming 6-9 
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Selecting Output 
Modes 

Output Controls 

Example OUTPUT 716 ; I1L1 ,DO" Switch on output limits and enable the 
output signal. 

Action 

Switch off output limits 

Switch on output limits 

Switch off complementary output 

Complement output 

Enable output 

Disable output 

6-10 Programming 

Mnemonic 

LO 

L1 

CO 

C1 

DO 

D l  
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L 
i 3  
i 
1 @ Reading the Current The system controller can request the current instrument settings 

L Settings 
using the mnemonic CST. 

i 3  The H P  8116A replies with a string containing all current settings. 
The data is always in the same order, but the level parameter data 

i' can be either HIL/LOL or AMPIOFS : 

i g  
i' 
i "  
i '  
L a  
i" 
i ' 
id 
i ' 
r i4  a 
I 
r3 
r 4  
i" 
i" 
r -4 

i3 
r " rg 
rg 
7 r h-4 
r 

AMP and OFS active 

HIL and LOL active 

M1,CTO,T1,W1,HO,AO,LO,CO,D1,BUR 001 #,RPT 100 MS, 
STA 1.00 KHZ,STP 100 KHZ,SWT 50.0 MS,MRK 1.00 KHz, 
FRq 1.00 KHZ,DTY 50 %,WID 100 USDAMP l.OOV,OFS 100 MV 

M1,CTO,T1,W1,HO,AO,LO,CO~D1,BUR 001 #,RPT 100 MS, 
STA 1.00 KHZ,STP 100 KHZ,SWT 50.0 MS,MRK 1.00 KHz, 
FRq 1.00 KHZ,DTY 50 %,WID 100 US,HIL 0.30 V,LDL -0.70 V 

The examples shown are for an instrument with Option 001 fitted. In 
this case the maximum reply length is 161 characters, for a standard 
instrument the maximum reply length is 89 characters. 

Example DIM B$ [I611 Allocate memory for maximum reply length 
OUTPUT 716; "CST" Request current instrument settings 
ENTER 716;B$ Read reply into allocated memory 

Programming 6-1 1 
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Tin-ling The time taken for the HP 8116A to  receive and implement a 
programming message can be divided into three parts: 

Data Transmission Time This is the time taken t o  transmit the programming message over the 
HP-IB, which is 130 ps per ASCII character. The system controller is 
free to  continue with its program after this time. 

Implementation Time This is the time taken by the HP8l l6A to  interpret and carry out all 
the commands in received message. Typical implementation times for 
various commands are given in the following table. 

Table 6-1. 

The timings given are worst case. When parameter settings 
are combined into one programming message, the combined 
implementation time can be up to  40% more efficient. 

The Buffer Not Empty flag in the HP 8116A status byte is set during 
this time. The system controller can therefore monitor this flag to  
detect when a programming message has been implemented. Refer to  
"Error, Fault and Status Reporting". 

Command(s) 

Mode change 
WO - W3 

W4 

FR& 
DTY 
WID 
HIL 
LOL 
AMP 
OFS 

DO,Dl,LO,Ll,CO,Cl 

Hardware Settling Time The hardware requires time to  settle after a change. This takes 
longer than the interpretation time in some cases: 

Implements tion 
Time 
11 ms 

24 ms 

330 ms 
60 ms 

60 ms 
24 ms 

110 ms 

100 ms 
150 ms 

150 ms 
60 ms 

I When changing frequency, duty cycle, pulse width or amplitude, 
allow an additional 5 ms settling time. 

m When changing offset or selecting DC output, allow an additional 
30 ms settling time. 

6-1 2 Programming 
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Error, Fault and 
Status Reporting 

HP-IB Status Byte The HP 8116A has an 8 bit status byte which can be read using a 
serial poll. 

A = SPOLL(716) Read instrument status byte into variable A 

The meaning of each bit in the status byte is given below. In all 
cases, the bit is set to 1 to  indicate that the condition described is 
true. 

The SRQ bit generates an interrupt a t  the system controller to 
indicate that the instrument requires attention. You can use this 
facility as the basis of interrupt driven error handling in your 
programming application. 

The SRQ, Programming Error, Syntax Error and System Error bits 
are latched until the status byte is polled by the system controller. 
The other status bits represent the current condition at the time the 
status byte is read. 

You can obtain more detailed information about timing and 
programming errors using the interrogate error (IERR) mnemonic. 
The HP 8116A responds with a string describing the current error 
conditions. The descriptions are covered in subsequent parts of this 
section. 

DIM E$ C451 A l l m t e  memory for error string 
OUTPUT 716 ; " IERR" Request error information 
ENTER 716;E$ Read reply into allocated string 

Programming 6-13 
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Timing Error There are three (four with Opt 001) types of error which set the 
(Bit 0) timing error bit in the status byte. The conditions which cause them 

and the description used by the HP 8116A when replying to an 
IERR command are listed below. The timing error bit is not latched, 
therefore a transient error is only recorded by generating an SRQ. 

Note More than one error condition can occur at one time. When using 
the IERR command ensure that you allow for a reply containing 
more than one error description. 

IERR Description Comments 

WAVEFORM ERROR rn This error occurs if you request an invalid 
combination of trigger mode, control mode 
and waveform. Refer t o  Figure 4-5 for the 
permitted combinations. 

rn The front panel LEDs flash to indicate the 
invalid settings. 

rn The instrument's output is not affected. 

DUTY C. ERROR rn This error occurs if you request an invalid 
combination of frequency and duty cycle. 
Refer t o  "Duty Cycle" in Chapter 2 for 
the valid combinations. 

rn The instrument's output is not affected. 

WIDTH ERROR rn This error occurs if you request an invalid 
combination of frequency and pulse width 
so that: WID > l/FRQ. 

rn The instrument's output changes. 
You can use the SR1 command to  stop 
this error generating a timing error and 
an SRQ. To re-enable i t ,  use the SRO 
command. The response t o  IERR is not 
affected. 

TIMING ERROR This error can only occur with Opt 001 in 
I.BUR mode. 
This error occurs if you request an 
invalid combination of frequency, burst 
number and repeat time so that: 
BURxl/FRQ > RPT. 
The instrument's output changes. 
You can use the SR1 command to  stop 
this error generating a timing error and 
an SRQ. To re-enable i t ,  use the SRO 
command. The response to IERR is not 
affected. 

6-14 Programming 
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Programming Error There are three types of error which cause the programming error bit 

(Bit I )  in the status byte to  be set. The following list gives the conditions 
which cause them and the description used by the HP 8116A when 
replying to  an IERR command. The programming error bit is 
latched, therefore a transient error is recorded. 

- - 

Note It is possible to have more than one error condition at  one time. 
Therefore, when using the IERR command ensure that you allow for 
a reply containing more than one error description. 

IERR Description Comments 

1s error occurs: HANDLING ERROR Th' 

If you request autovernier mode when the 
instrument is not in NORM mode. 

w If you attempt to  leave NORM mode with 
autovernier mode active. 
If you attempt to  set a timing parameter 
outside its specification limits. 

LEVEL ERROR w This error occurs if you attempt to  set 
output level parameters outside their 
specification limits. Refer t o  Chapter 2 as 
two output ranges are used. 

w The instrument's output is not affected. 

LIMIT ERROR w This can only occur if limited output 
mode is active. 

w This error occurs if you attempt to  set 
output level parameters outside the 
current limit levels. 

w The instrument's output is not affected. 

Syntax Error This error occurs when the HP 8116A cannot understand a 

(Bit 2) programming message. The bit is latched until cleared by reading the 
status byte. 

System Failure This error occurs when the HP 8116A fails its self-test. You can 

(Bit 3) execute a self-test using the EST command: 

OUTPUT 716; "EST" Request a self-test 
WAIT 3 Allow HP 8116A to execute self-test 
A = SPOLL(716) Read status byte in order to get result 

The bit is latched until cleared by reading the status byte. 

Programming 6- 15 
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Autovernier in Progress This bit is set during an autovernier. 

(Bit 4) 

Sweep in Progress This bit is set during an output frequency sweep. 

(Bit 5) 

Service Request This bit indicates that a service request has occurred. The bit is 

(Bit 6) latched until cleared by reading the status byte. 

Buffer not Empty This bit is set when there is data in the HP 8116A's input buffer. 

(Bit 7) You can monitor this bit to determine if the instrument has finished 
interpreting a long programming message. 

6-1 6 Programming 
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HP-IB Universal 
Commands 

The HP 8116A supports the following HP-IB Universal commands: 

Note d These are HP-IB commands, NOT instrument programming 
commands. They are not used in programming messages. If you 
require more information on the HP-IB protocol and hardware refer 
to  "General" for a list of references. 

DCL 

SDC 

GET 

An HP-IB DCL command causes the HP 8116A t o  load its standard 
parameter set. The instrument remains in its current mode (local or 
remote). 

An HP-IB SDC command causes the HP 8116A to  load its standard 
parameter set and enter remote mode. 

An HP-IB GET command simulates an external trigger to  the IIP 
8116A in TRIG, E.BUR and E.SWP modes. 

Programming 6-17 
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Programming Examples 

InZroduction The following examples are an introduction to  programming the 
HP 8116A using BASIC 5.015.1 for the HP 9000 Series 200/300 
controllers. The examples cover the following subjects: 

Testing communication with the HP 8116A. 

Performing the instrument's self-test. 

Using the Buffer not Empty flag. 

Using the autovernier. 
-- 

Note In the examples it is not strictly necessary to put the H P  8116A into 
remote mode using the REMOTE 716 command because: 

The CLEAR 716 statement used to initialise the instrument also 
selects remote mode. 

The OUTPUT statement itself selects remote mode. 

However, the REMOTE statement is included for completeness. 

Programming Examples 7-1 
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Testing 
communication 

7-2 Programming Examples 

Put 8116A into 
remote mode 

Set 8116A 
frequency to 1 Hz. , 
Interrogate 8116A 
frequency setting. 

Print 8116A 
frequency. 

Programming applications should include an initial check that the 
HP 8116A is communicating correctly. A suitable quick check is 
to set a parameter to a particular value and then read it back, as 
illustrated by the flow chart and program example given here. 
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! Comments : 
Adr=716 !Device address  of t h e  HP 8116A 
CLEAR Adr ! I n i t i a l i z e  I n t e r f a c e ,  s e t  HP 8116A t o  
CLEAR SCREEN !Standard s e t t i n g ,  and c l e a r  sc reen  
A=SPOLL(Adr) !Clear t h e  S t a t u s  Byte 
! 
! Program t o  check TALK/LISTEN FUNCTION 
! 

! (Visual Ind i ca to r s )  
! 

REMOTE Adr !Enable Remote Control of HP 8116A 
! (RMT LED on) 
! 
OUTPUT Adr;"FRq 1 HZ" !Set HP8116A frequency t o  1 Hz 
! (RMT and ADS LEDJs on, 
! FRq key LED on, 
! '1.00 HzJ d isp layed)  
OUTPUT Adr;"IFRqM !"In ter roga te  Frequency" command 
! 
ENTER Adr;A$ !Input  da t a  from HP 8116A 
! 

PRINT A$ !P r in t  on screen  
! (P r in tou t  " FRq 1.00 HZ") 
! 

LOCAL Adr !Return HP 8116A t o  l o c a l  opera t ing  mode 
! 
END 

Programming Examples 7-3 
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Performing self-test 

Put 8116A Into 
remote mode 

Instruct 8116A 

execute self-test. 

Read 8116A 
Status Byte 

The HP 8116A RAMIHardware self-test can be initiated via the 
HP-IB using the EST message. If a fault is detected, the HP 8116A 
sets the System Failure and Service Request bits in its HP-IB Status 
Byte. Refer to "Error, Fault and Status Reporting" in Chapter 6 for 
more information on the Status Byte. 

7-4 Programmiqg Examples 
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! Comments : 
Adr=716 !Device address  of t h e  HP 8116A 
CLEAR Adr ! I n i t i a l i z e  I n t e r f a c e ,  s e t  HP 8116A t o  
! !Standard s e t t i n g  and remote mode 
CLEAR SCREEN ! 
A=SPOLL(Adr) !Clear  t h e  S t a tu s  Byte 
! 
! Program t o  check RAM and HARDWARE 
! 
! (Visual Ind i ca to r s )  
REMOTE Adr !Enable Remote Control of HP 8116A 
! (RMT LED on) 
OUTPUT Adr ; "EST" !"Execute Self  Test"  command 
! (RMT and ADS LED'S on) 
WAIT 3 !Time f o r  HP 8116A i n t e r n a l  processing 
! 
A=SPOLL(Adr) !Read and c l e a r  S t a tu s  Byte 
! 
B=BIT(A,3) !Read b i t  3 = System F a i l u r e  Flag 
! 
I F  B = l  THEN ! I f  b i t  3 i s  s e t ,  HP 8116A has a f a u l t  
! 

PRINT "HP 8116A FAULT" ! P r i n t  f a u l t  message on screen  
! 
END IF  
! 
LOCAL Adr !Set HP 8116A t o  l o c a l  opera t ing  mode 
! 
END 

HP 81 16A Self-test 

Programming Examples 7-5 
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Using the Buffer Not 
Empty Flag 

7-6 Programming Examples 

Put 8116A into 
remote mode 

Send programming 
message to  8116A 

Read 8116A's 
status byte 

CONTINUE ci 
The Buffer Not Empty flag indicates that the HP 8116A is currently 
interpreting a programming message. You can use the flag t o  make 
the system controller wait until a message has been implemented 
before proceeding. This is an alternative to  using the WAIT 
statement with a fixed delay. 
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! Comments : 
Adr=716 !Address of the HP 8116A 
CLEAR Adr !Initialize interface. set HP 8116A to 
! !standard setting and remote mode 
CLEAR SCREEN 
A=SPOLL(Adr) !Clear the status byte 
I 

OUTPUT Adr;"H2,Tl,W2,FRQ 10 KHZ,AHP 1 V,OFS 1 V" 
! !Select trigger mode with triggering on 
! !positive slope, triangle signal output 
! !and change frequency,amplitude and offset 
! 
REPEAT !Keep polling the HP 8116A status byte 

A=SPOLL(716) !until Buffer lot Empty flag returns to 
UNTIL BIT(A,7)=O !zero indicating the command message has 
! !been implemented 
! 
LOCAL Adr !Return HP 8116A to local mode 
! 
! 
END 
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Using the 
Autovernier 

7-8 Programmillg Examples 

Put 8116A into 
remote mode 

Set up parameter 
and start 

autovernier 

Wait 2 seconds 
and reverse 
autovernier I I 

Wait 3 seconds 
and stop 

autovernier 1: 
The autovernier function is fully programmable, however, the digit 
up/down commands will cause a syntax error if they are used 
without autovernier mode switched on. The example shows an 
autovernier over fixed time intervals. You can also monitor the 
Autovernier in Progress bit in the status byte to  allow an autovernier 
t o  continue until the parameter limits are reached. 
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! 
Adr=716 
CLEAR Adr 
! 
CLEAR SCREEN 
A=SPOLL(Adr) 
! 
OUTPUT Adr ; "DO" 
! 
! 
OUTPUT Adr;"OFS 100 MV,A1,SU8' 
! 
! 
WAIT 2 
! 
! 
OUTPUT Adr ; "SD" 
! 
! 
WAIT 3 
! 
! 
OUTPUT Adr;"AOU 
! 

! 
LOCAL Adr 
! 
! 
END 

Comments : 
!Address of t h e  HP 8116A 
! I n i t i a l i z e  i n t e r f a c e ,  s e t  HP 8ii6A t o  
!standard s e t t i n g  and remote mode 

!Clear t h e  s t a t u s  byte  

!Enable t h e  HP 8116A's output  

!Set o f f s e t  t o  100 mV and start 
!autovernier  upwards i n  s t e p s  of 10 mV 

!After  2 seconds, decrement i n  1OmV 
! s t eps  from t h e  cur ren t  o f f s e t  

!After  another  3 seconds, s t o p  
! autovern ier  func t ion  

!Return t o  l o c a l  mode 
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Index 

A A0 - Al ,  6-8 
AM, 4-8 
AMP, 4-12, 6-6 
Autovernier 

Operating, 4-14 
Programming, 6-8 
Status, 6-16 

B BUR, 4-12, 6-7 

CO - C1, 6-10 
Control mode 

AM, 4-8 
FM, 4-8 
Programming, 6-5 
PWM, 4-9 
Selecting, 4-7 
VCO, 4-10 

CST, 6-1 1 
CTO - CT4, 6-5 

D DO - Dl ,  6-10 
DCL, 6-17 
DTY, 4-12, 6-6 

E Error 
Programming, 6-15 
reporting, 6-13 
Syntax, 6-15 
Timing, 6-14 

External Trigger Controls, 4-6 

F Fault reporting, 6-13 
FM, 4-8 
FRQ, 4-12, 6-6 

Scans by ARTEK MEDIA => 



G GET, 6-17 
GTL, 6-17 

H HO-H1,6-5 
HIL, 4-12, 6-6 
Hold Input, 4-16 
HP-IB 

Address, 6-1 
Status byte, 6-13 
Universal commands, 6-17 

1 IERR, 6-13, 6-14, 6-15 

L LO - L1, 6-10 
LD, 6-8 
LLO, 6-17 
Local lockout, 6-2 
Local mode, 6-2 
LOL, 4-12, 6-6 
LU, 6-8 

M M1 - M8, 6-4 
Marker Output, 4-16 
MD, 6-8 
MRK, 4-12, 6-7 
MU, 6-8 

0 OF'S, 4-12, 6-6 
Operating, 4-1 
Output mode 

Programming, 6-10 
Selecting, 4-15 
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p Parameter 
Programming, 6-6 
Reading, 6-9, 6-1 1 
Setting, 4-12 

Power on, 4-2 
Programming, 6-1 

Examples, 7-1 
Programming error, 6- 15 
PWM, 4-9 

R Remote mode, 6-2 
RPT, 4-12, 6-7 

SD, 6-8 
SDC, 6-17 
SPD, 6-17 
SPE, 6-17 
SRQ, 6-13, 6-16 
STA, 4-12, 6-7 
Standard Parameter Set, 4-3 
Status byte, 6-13 
Status reporting, 6-13 
STP,  4-12, 6-7 
SU, 6-8 
Switching on, 4-2 
SWT, 4-12, 6-7 
Syntax error, 6-15 
System Failure, 6-15 

T T I - T 3 , 6 - 4  
Test 

Self-test, 4-2, 6-15 
Testing 

Self-test, 7-4 
Timing error, 6-14 
Trigger Controls, 4-6 
Trigger mode 

Programming, 6-4 
Selecting, 4-4 

Trigger Output, 4-6 

U UNL, 6-17 
UNT, 6-17 
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W WO - W4, 6-5 
Waveform 

programming, 6-5 
selecting, 4-1 1 

WID, 4-12, 6-6 
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Testing Performance 

1 ntroduction This chapter lists a number of test procedures designed t o  test the 
electrical performance of the MP 8116A against the Specifications 
and Operating Characteristics given in Chapter 2. The tests are in 
two groups, Performance tests which check warranted Specifications 
and Verification tests which verify Operating Characteristics. 

Performance Tests . Frequency 
Duty Cycle 
Pulse Width 
Amplitude & Offset 
Sine waveform 
Pulse/Squarewave waveform 
DC output 

Verification Tests Trigger,Gate and External Width modes 
Burst modes (Opt 001) 

I Frequency Modulation 
Amplitude Modulation 
Pulse Width Modulation 
Sweep modes (Opt 001) 
Autovernier and Output modes 
MP-IB programming 

The tests can be used for incoming inspection, troubleshooting or 
preventative maintenance. Note that  to  prove that  the instrument 
is within specification, only the Performance Tests have t o  be 
carried out. The test results can be recorded on a copy of the Test 
Records which follow the test procedures. Test results recorded a t  
incoming inspection can be used for comparison after carrying out 
maintenance, repair or adjustments. 

The tests must be performed with the MP 8116A in its normal 
operating condition, that  is, with all shields, connections and the case 
in place. 

Test Equipment Refer to  Table 1-1 and Table 1-2 for the  recommended test 
equipment. 

Test Record Equipment Test Records are provided a t  the end of this chapter. 
Make a copy in order t o  record your test results. 
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Frequency 
Performance Test 

Specifications 
Range 

1.00 mHz to 50.0 MHz 

Accuracy 

Test Setup Counter (HP 5335A) 

___I 

Waveforms with 
duty cycle # 50% 

f 3% f 0.6 mHz 
f 10% 

n/a 

Frequency (FRQ) 

1 mHz 5 FRQ < 100 kHz 
100 kHz SFRQ < 10 MHz 

-10 MHz 5 FRQ 5 50 MHz 

I J 

Figure 8-1. Frequency Performance Test 

Pulse mode or 
waveforms with 
56% duty cycle 

f 3% f 0.3 mHz 
f 5% 
f 5% 

Equipment Counter (HP 5335A) 
Cable Assembly BNC 
50 R Feedthrough Termination 
(Required if counter input impedance # 50 0) 
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Procedure 1. Connect the equipment as shown in the setup figure. Use a 
50 52 feedthrough termination if you cannot select 50 52 input 
impedance on the counter. 

2. Set up the HP 8116A as follows: 

Trigger Mode NORM 
Control Mode Off 
Waveform Square 
Complement Output Off 
DTY 50% 
AMP 1 V 
OF'S 0 V 

" 3. Set the counter to measure frequency. 

4. Set the HP 8116A's frequency to the following values and read the 
actual output frequency from the counter. Record your results on 
a copy of the Test Record, specified limits are given here and on 
the Test Record. 

5. Set the counter to measure period. 

HP 8116A setting 

50.0 MHz 
10.0 MHz 
10.0 kHz 
1.0 kHz 

6. Set the HP 8116A's frequency to the following values and read the 
actual period from the counter. Record your results on a copy of 
the Test Record, specified limits are given here and on the Test 
Record. 

Counter reading 

50.0000 MHz f 2.500 MHz 
10.0000 MHz f 0.500 MHz 
10.0000 kHz f 0.300 kHz 
1.00000 kHz f 0.30 kHz 
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Duty Cycle 
Performance Test 

Specifications 

Test Setup 

 east Significant Digit (only units and tens are displayed) 

Counter (HP 5335A) r.; 

Accuracy 

f 0.5 LSD* 
f 3.0 LSD 
f 5.0 LSD, typical 

Frequency (FRQ) 

1 m H z  < F R Q  < 1 MHz 
1 MHz < F R Q  < 10 MHz 
10 MHz 5 F R Q  < 50 MHz 

Figure 8-2. Duty Cycle Performance Test 

Range and Resolution 

10% to 90% in steps of 1% 
20% to 80% in steps of 1% 

50% fixed 

Equipment Counter (HP 5335A) 
Cable Assembly BNC 
50 fl Feedthrough Termination 
(Required if counter input impedance # 50 fl) 
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Procedure 1. Connect the equipment as shown in the setup figure. Use a 
50 R feedthrough termination if you cannot select 50 R input 
impedance on the counter. 

2. Set up the HP 8116A as follows: 

Trigger Mode NORM 
Control Mode Off 
Waveform Square 
ComplementOutput Off 
AMP 1 V 
OFS 0 V 

3. Set the counter to read duty cycle. 

4. Set the HP 8116A's frequency and duty cycle t o  the values given 
here, and read the actual duty cycle from the counter. Record 
your results on a copy of the Test Record, specified limits are 
given here and on the Test Record. 
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Counter reading 

9.5% to 10.5% 
49.5% to 50.5% 
89.5% to 90.5% 
9.5% to 10.5% 

49.5% to 50.5% 
89.5% to 90.5% 
17.0% to 23.0% 
47.0% to 53.0% 
77.0% to 83.0% 

HP 8116A frequency 
1 Hz 

1 kHz 

9.99 MHz 

HP 8116A Duty cycle 

10% 
50% 
90% 
10% 
50% 
90% 
20% 
50% 
80% 



Pulse Width 
Performance Test 

Specification 
Range 

10.0 ns to 999 ms 
(Maximum = 1/FRQ - 10 ns) 

Accuracy 

f 5% f 2 ns 

Test Setup Counter (HP 5335A) 

Figure 8-3. Pulse Width Performance Test - Stage 1 

Oscilloscope (HP 541217 
I I 

20  dB attenuator v 
Figure 8-4. Pulse Width Performance Test - Stage 2 

Equipment rn Counter (HP 5335A) 
rn Cable Assembly BNC (2 x )  
rn Digitizing Oscilloscope (HP 54121T) 
rn Attenuator 20 dB, 2 W. (2 x ) 
rn 50 52Feedthrough Termination 

(Required if counter input impedance # 50 52) 
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Procedure 1. Connect the HP 8116A and counter as shown in Figure 8-3. 

2. Set up the HP 8116A as follows: 

Trigger Mode NORM 
Control Mode Off 
Waveform Pulse 
FRQ 1 MHz 
AMP 1 V 
0 FS 0 V 

3. Set counter to  TIME A+B, COMA f , B t , Trig level 0 V. 

4. Set the HP 8116A's frequency and pulse width to  the values given 
here and read the actual pylse width from the counter. Record 
your results on a copy of the Test Record, specified limits are 
given here and on the Test Record. 

5. Connect the HP 8116A and oscilloscope as shown in Figure 8-4. 

HP 8116A Frequency 

1 MHz 
100 kHz 
1 kHz 
10 Hz 
1 Hz 

6. Set up the HP 8116A as follows: 

FRQ 
WID 

HP 8116A Width 

100 ns 

1 P-9 
100 ps 
1 ms 
500 ms 

10.0 MHz 
8.0 ns 

Counter reading 
93 ns to 107 ns 

948 ns to 1052 ns 
95 ps to 105 ps 

950 ps to 1050 ps 
475 ms to 525 ms 

7. Adjust the oscilloscope to  show one cycle on the display. 

Note 3 Pulse width is measured a t  50% of pulse amplitude. 

8. Verify that the pulse width is 5 10 ns, and record the actual pulse 
width on your Test Record. 
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Amplitude & Offset 
Performance Test 

Specification Amplitude and offset are independently variable within the following 
two level windows: 

Test Setup 

Level window: 

Amplitude range 

Amplitude resolution 

Amplitude accuracy 

Offset range 

Offset resolution 

Offset accuracy 

Repeatability 

50 Ohm Feedthrough connector 
and BNC to dual banana plug adapter 

\ 

HP 8116A Voltmeter (HP 3456A) \ 

f 800 mV 
10.0 mV to 99.9 mV (p-p) 

3 digits 
(best case 0.1 mV) 

f 5% 

0 to f 795 mV 

3 digits 

(best case 0.1 mV) 
f 1% of programmed value 
f 1% of amplitude 

f4 mV 

Figure 8-5. Amplitude & Offset Performance Test 

f 8.00 V 
100 mV to 16.0 V (p-p) 

3 digits 
(best case 1 mV) 

f 5% 

0 to f 7.95 V 

3 digits 

(best case 1 mV) 

f 0.5% of programmed value 
f 1% of amplitude 

f 40 mV 

Equipment w Digital Voltmeter (HP 3456A) 
Cable Assembly BNC 
50 R Feedthrough Termination (1% accuracy) 
BNC to Dual Banana plug adapter 

Factor 4 better than accuracy 
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Procedure 1. Connect the equipment as shown in the setup figure. 

2. Set up the H P  8116A as follows: 

Trigger Mode NORM 
Control Mode Off 
Waveform Sine 
Complement Output Off 
FRQ 1 kHz 
DTY 50% 
OFS 0 V 

3. Set the voltmeter to  measure ac voltage (RMS). 

4. Set the H P  8116A1s amplitude to  the values given here. For each 
value, vary the output waveform and read the RMS output voltage 
from the voltmeter. Record your results on a copy of the Test 
Record, specified limits are given here and on the Test Record. 

5. Set the voltmeter to  read dc voltage. 

HP 8116A Amplitude 

8.00 V 

3.00 V 

1.00 V 

100 m V  

6. For amplitudes of 100 mV and 10 mV, vary the offset through the 
values given here and read the output voltage from the voltmeter. 
Record your results on a copy of the Test Record, specified limits 
are given here and on the Test Record. 

HP 8116A Offset 

0 m V  

0 m V  

0 m V  

0 m V  

Testing Performance 8-9 

HP 8116A Amplitude 

100 m V  

10 m V  
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HP 8116A Waveform 

Sine 
Triangle 
Square 

Sine 
Triangle 

Square 

Sine 
Triangle 

Square 

Sine 
Triangle 
Square 

Voltmeter reading 

2.69 to 2.97 V 
2.19 to 2.43 V 

3.8 to 4.2 V 

1.008 to 1.114 V 

0.823 to 0.909 V 

1.425 to 1.575 V 

0.336 to 0.372 V 
0.275 to 0.303 V 

0.475 to 0.525 V 

33.6 to 37.1 m V  
27.4 to 30.3 m V  

47.5 to 52.5 mV 

HP 8116A Offset 

7.50 V 

5.00 V 
3.00 V 
1.00 V 
100 m V  

795 m V  
500 m V  
100 m V  

Voltmeter reading 

7.421 to 7.587 V 

4.934 to 5.066 V 
2.944 to 3.056 V 

0.954 to 1.046 V 
58 to 142 m V  

783 to 807 m V  
491 to 509 mV 
95 to 105 m V  



Sine Waveform 
Performance Test 

Specification The following specifications apply for normal output mode and 50% 
duty cycle. 

Total Harmonic < 1% (-40 dB), (10 Hz to 50 kHz). 
Distortion (THD) This may increase by 3 dB below 10°C. 

Harmonic signals < 2% (-34 d ~ c * )  
for 50 kHz 5 FRQ < 1 MHz 

< 7% (-23'd~c') 
for FRQ 2 1 MHz 
and amplitude < 8 V (pp)  

dBc = dB relative to  carrier (fundamental). 

Test Setup Spectrum Analyzer (HP 85688) 

Figure 8-6. Sine Waveform Performance Test 

Equipment HF Spectrum Analyzer (HP 8568B) 
Cable Assembly BNC 
BNC to Type N Adapter 
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Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode NORM 
Control Mode Off 
Waveform Sine 
Complement Output Off 
FRQ 1 kHz 
DTY 50% 
AMP 8 V 
OF'S 0 v 

3. Adjust the spectrum-analyzer frequency sweep to  cover the range 
500 Hz to 30 kHz. 

4. Adjust the gain so that the fundamental (1 kHz) corresponds to 
0 dB. 

5. If necessary, adjust the frequency sweep again so that all 
harmonics 2 -60 dB are shown. 

6. Calculate the Total Harmonic Distortion according to  the 
following formula: 

Note A1 = level of second harmonic in dB. 
Ignore all harmonics at  levels 5 -60 dB. 

Figure 8-7. Typical Spectrum Analyzer display at 1 kHz. 

7. Record the THD on the Test Record. 
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8. Set the HP 8116A frequency to 50 MHz. 

9. Adjust the spectrum-analyzer frequency sweep to  cover the range 
10 MHz to 350 MHz. 

10. Adjust the gain so that the fundamental (50 MHz) corresponds 
to  0 dB. 

11. Check that no harmonics exceed -23 dB. Record the level of the 
worst harmonic on the Test Record. 

RES BW J00 kHz VBW 10 kHz 

Figure 8-8. Typical Spectrum Analyzer display at 50 MHz. 
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Pulse/Squarewave 
Performance Test 

Specification 

Test Setup 

Transition time < 7 ns (10% to 90% of amplitude) 

Pulse < f 5% of amplitude f 2 mV 
perturbations 

Oscilloscope (HP 54121T) 

I / / I 

26 dB a t t e n u a t o r 4 0  dB attenuator' 

Figure 8-9. Pulse/Squarewave Performance Test 

Equipment Digital Oscilloscope (HP 54121T) 
Cable Assembly BNC (2 x )  
Attenuator 20 dB, 2 W (2 x )  
Attenuator 6 dB, 2 W 
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Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 

F'RQ 
DTY 
AMP 
OF'S 

NORM 
Off 
Square 
Off 
1 MHz 
50% 
8 V 
0 v 

3. Adjust the oscilloscope so that  one cycle fills the display. 

4. Measure the following chaiacteristics and record the results on the 
Test Record: 

Note Transition times, rise and fall, are measured between 10% and 90% 3 of amplitude. 
Sampling error may affect the measurement of pre- and overshoot. 

Testing Performance 8-15 

Characteristic 

Risetime (leading edge) 

Falltime (trailing edge) 

Preshoot 

Overshoot/Ringing 
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Specification 

57 ns 

57 ns 

sf 5% of amplitude f 2 mV 

Sf 5% of amplitude f 2 mV 



DC Output 
Perforniance Test 

Specification 
Range 0 mV to f 7.95 V 

Resoloution 3 digits, best case 1mV 

Accuracy f 0.5% f 40 mV 

Repeatability Factor 4 better than accuracy 

Test Setup 

50 Ohm Feedthrough connector 
and BNC to dual banana plug adapter 

\ 

Voltmeter (H P 3456A) HF, 1 
Figure 8-10. DC Output Performance Test 

Equipment Digital Voltmeter (HP 3456A) 
Cable Assembly BNC 
50 Q Feedthrough Terminator. 
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Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode NORM 
Control Mode Off 
Waveform Off 
Complement Output Off 
AMP 100 mV 

3. With the amplitude fixed a t  100 mV, vary the offset through the 
values given here and read the output voltage from the voltmeter. 
Record your results on a copy of the Test Record, specified limits 
are given here and on the Test Record. 
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HP 8116A Offset 

+7.95 V 
+5.00 V 
+2.00 V 

0.00 V 
-2.00 V 
-5.00 V 
-7.95 V 

Scans by ARTEK MEDL4 => 

Voltmeter reading 

+7.890 t o  8.010 V 
+4.955 t o  5.045 V 
+1.970 t o  2.030 V 
-0.020 t o  +0.020 V 
-2.030 t o  -1.970 V 
-5.045 t o  -4.955 V 
-8.010 to  -7.890 V 



Trigger, Gate and 
External Width 
Verification Test 

Characteristics 
Trigger 

Minimum 500 mV (p-p) 
amplitude 

Minimum 10 ns 
pulse width 

Generates one output cycle. 

Gate 

External signal enables output. 
First output cycle synchronous with external trigger. 
Last output cycle always completed. 

External Width 

In pulse waveform only, the external signal is used to  determine the 
output pulse width. 

Test Setup 

Oscilloscope (HP 541213 

Figure 8-1 1. Trigger, Gate & External Width Performance Test 

Equipment Pulse generator (HP 8112A) 
Oscilloscope (HP 54121T) 
Attenuator 20 dB, 2 W (4 x )  
Cable Assembly BNC (5 x )  
BNC T-connector 
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Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Trigger Slope 
Control Mode 
Waveform 
Complement Output 
FRQ 
DTY 
AMP 
OFS 

TRIG 
f 
off 
Sine 
off 
60 kHz 
50% 
1 v 
0 v 

3. Set up the external pulse generator as follows: 

Pulse Width 50 ps 
Period 100 ps 
Output low level 0 V 
Output high level 1 V 

4. Using the oscilloscope, adjust the HP 81 16A trigger level to  allow 
triggering from the external pulse generator. 

5. Verify that each external trigger pulse generates one complete 
output cycle as shown here: 

EXT INPUT rn 
OUTPUT = 

6. Set the HP 8116A to GATE trigger mode. Verify that the 
external signal enables output cycles and that each cycle is 
complete, as shown here: 

EXT INPUT 

TRIG OUTPUT 

OUTPUT 
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7. Set the HP 8116A to E.WID trigger mode and pulse waveform. 
Verify that the external pulse triggers an output pulse of the same 
width, a s  shown here: 

EXT INPUT 

TRIG OUTPUT 

OUTPUT 

Burst Modes 
Verification Test 
(Opt 001) 

Characteristics Internal burst: Output bursts are repeatedly generated at  
programmable time intervals in the range 100 ns 
to  999 ms. This mode is not available in pulse 
waveform mode. 

External burst: An output burst is triggered by the external 
signal. The minimum time between burst triggers 
is 100 ns. 

Test Setup 
HP 8116A 

Counter (HP 5335A) 

7 
Figure 8-12. Burst Modes Verification Test 

Equipment Counter (HP 5335A) 
Cable Assembly BNC 
50 fl Feedthrough Termination 
(Required if counter input impedance # 50 fl) 
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Procedure 1. Connect the equipment as shown in the setup figure. Use a 
50 R feedthrough termination if you cannot select 50 R input 
impedance on the counter. 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
FRQ 
DTY 
AMP 
OF'S 
BUR 

E.BUR 
Off 
Square 
Off 
10 kHz 
50% 
1 v 
0 v 
8 16 

3. Set the counter to TOT A and manual Gate mode. 

4. Reset the counter and enable the gate. 

5. Simulate an external trigger to  the H P  8116A by pressing the 
(MAN) key and verify that  the counter counts 816 output cycles. 

Testing Performance 8-2 1 
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Frequency 
Modulation 
Verification Test 

Characteristics Deviation f 5% maximum for f 6 V input 

Modulation dc to 20 kHz (FRQ < 10 MHz) 
bandwidth 

dc to 3 kHz (FRQ 2 10 MHz) 

Test Setup 

Figure 8-13. Frequency Modulation Verification Test 

Spectrum Analyzer MP 85688) 

Equipment Pulse Generator (HP 8112A) 
Oscilloscope (HP 541211') 
Cable Assembly BNC (3 x )  
Attenuator 20 dB, 2 W (2 x )  
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50 Ohm Feedthrough Terminator 

- 

n 
0 Q 

0 
0 0 Q 



Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
FRQ 
DTY 
AMP 
OFS 

NORM 
FM 
Square 
off 
1 MHz 
50% 
1 v 
0 v 

3. Set up the pulse generator as follows: 

Pulse Width 50 ps 
Period 100 ps  
Output low level -1 V 
Output high level 1 V 

4. Set the oscilloscope's timebase to  10 ns/div. 

5. Measure the edge jitter caused by the modulation and record it on 
the Test Record. The jitter is typically 2 div f 10%. 
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Aniplitude 
Modulation 
Verification Test 

Characteristics Modulation 100% with f 2.5 V input 

DSBSC (Double Side Band Suppressed Carrier) 
with t 2 . 5  V, -7.5 V input 

Modulation dc to 1 MHz 
bandwidth 
Envelope < 1% for modulation depth < 90% 
distortion 

(dc to 50 kHz and not complementary output) 

Test Setup 

Oscilloscope (HP 54121T) 

Figure 8-14. Amplitude Modulation Verification Test 

Equipment Function Generator (HP 3324A) 
Spectrum Analyzer (HP 8568B) 
Cable Assembly BNC (2 x )  
Feedthrough ~irmjnation 50 52 

8-24 Testing Performance 

Scans by ARTEK MEDLQ => 



Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
FRQ 
DTY 
AMP 
OFS 

NORM 
AM 
Sine 
off 
15 kHz 
50% 
1 v 
0 v 

3. Set up the function generator as follows: 

Waveform Sine 
Frequency 2 kHz 
Amplitude 4.5 V 
Offset 0 V 

4. Adjust the spectrum-analyzer frequency range to  display the 15 
kHz carrier, the sidebands and the harmonics of the sidebands. 

5. Adjust the gain so that  the carrier level is 0 dB. 

6. Verify that  all sideband harmonics are a t  least 42 dB lower than 
the sidebands, and record the level of the worst harmonic on the 
Test Record. 
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Pulse Width 
Modulation 
Verification Test 

Characteristics Modulation Maximum of one decade with f 6.5 V input 
range 

Pulse width 10 ns to  1 s in eight adjacent decade ranges 
ranges 

Test Setup 

Oscilloscope (HP 54l21T) 

HP 8112A HP 8116A 

0 

1 / T 
1 20 dB attenuators' 

Figure 8-15. Pulse Width Modulation Verification Test 

Equipment Pulse Generator (HP 8112A) 
Oscilloscope (HP 541211') 
Attenuator 20 dB, 2 W (3 x) 
Cable Assembly BNC (5 x) 
BNC T connector 
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Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode NORM 
Control Mode PWM 
Waveform Pulse 
Complement Output Off 
HIL 1 V 
LOL 0 v 

3. Set up the pulse generator as follows: 

Width 500 ms 
Period 999 ms 
Low output level -6 V 
High output level 6 V 

4. Set the HP 8116A frequency and width range to  the values given 
in the following table, and use the oscilloscope to  verify that  the 
pulse width varies between the minimum and maximum limits. 

Note The HP 8116A displays the pulse width value corresponding to  a 0 V 
control input signal for the chosen decade range. For example, 550 
ns width indicates a pulse width range of 100 ns to  1.0 ps. Use the 
range key to  change the pulse width range. 
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HP 8116A Frequency 

1 MHz 

100 kHz 

1 kHz 
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HP 8116A Width Range 

55 ns 

550 ns 

55 ps 

Minimum width 

10 ns 

100 ns 

10 ps 

Maximum width 

100 ns 

1.0 ps 

100 ps 



Sweep Modes 
Verification Test 
(Opt 001) 

Characteristics For all waveforms the output signal frequency performs a logarithmic 
sweep between selected start and stop frequencies within the 
instrument's range (1 mHz to 50 MHz). The sweep time per decade 
is selectable between 10 ms and 500 s but restricted to  intervals in 
the ratios 1:2:5. The sweep always starts with 0' output phase. 

Test Setup 

Oscilloscope (HP 54121Tl 

Equipment Oscilloscope (HP 54121T) 
Attenuator 20 dB, 2 W (2 x )  
Digital Voltmeter (HP 3456A) 
Cable Assembly BNC (3 x )  

Voltmeter (HP 3456A) HP 8116A 
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0 - 0 0 Q 7 Lh,!l t 0 2 0 3 0 4 lac 

BNC to dual banana plug adapter 
X-OUTPUT 

20 dB attenuatorY 

Figure 8-16. Sweep Mode Verification Test 



Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
STA 
STP 
SWT 
MRK 
AMP 
OF'S 

E.SWP 
Off 
Sine 
Off 
10 kHz 
10 MHz 
2 s/decade 
1.0 MHz 
1 v 
0 v 

3. Set the voltmeter to read DC volts. 

4. Adjust the oscilloscope timebase to 50 ps/division. 

5. Verify that the HP 8116A output signal displayed on the 
oscilloscope is 10 kHz. 

6. After pressing the key to simulate an external trigger, 
confirm that: 

a. the HP 8116A displays IP, meaning sweep in progress. 
b. the frequency of the output signal increases. 
c. the level of the X-OUTPUT shown on the voltmeter gradually 

rises from 0 V to 4.5 V during the sweep time (6 seconds). 

7. At the end of the sweep adjust the oscilloscope timebase to 
50 ns/division and verify that the HP 8116A output signal is 10 
MHz. 

8. Disconnect the X-OUTPUT from the voltmeter and connect the 
MARKER OUTPUT in its place. 

9. Press the key to return to the start frequency. 

10. After pressing the (MANI key again, verify that the MARKER 
OUTPUT switches when the marker frequency (1 MHz) is 
reached ( 4 seconds after the sweep is initiated). 

11. Select I.SWP mode on the HP 8116A. 

12. Verify that the sweep is running with the same parameters as 
before. 
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Autovernier and 
Output Mode 
Verification Test 

Characteristics 
Autovernier 

In Normal mode, all parameters can be automatically incremented 
or decremented with selectable resolution. Pressing the (AUTO) key 
enables the autovernier, which can then be started by pressing the 
required vernier key. The autovernier is stopped by an external 
trigger input or by pressing the (AUTO) key again. 

Output modes 

Complement Inverts the output signal. 
Disable Disconnects the output (default on switching on). 
Limit Implements the present output levels as output 

limits. 

Test Setup Oscilloscope (HP 54121T) 
I I 

Equipment Oscilloscope (HP 541211') 
w Counter (HP 5335A) 

Cable Assembly BNC (2 X )  
Attenuator 20 dB, 2 W (2 X )  

HP 8116A 

0 kh/!1 9 2 3 4 TRG 
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0 0 0 

20 dB a t t e n u a t o r v  

Figure 8-17. Autovernier & Output Mode Verification Test 



Procedure 1. Connect the equipment as shown in the setup figure 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Trigger Slope 
Control Mode 
Waveform 
Complement Output 
FRQ 
HIL 
LOL 
DTY 
Limit Mode 

NORM 
off 
off 
Square 
off 
1 kHz 
1 v 
0 v 
10% 
off 

3. Set the oscilloscope timebase to  0.2 ms/division 

4. Select autovernier mode on the HP  8116A by pressing the (EJ 
key. 

Note The autovernier acts on the currently selected parameter therefore 
make sure that DTY is the current parameter. 

5. Press the upper part of the right hand vernier key and verify that 
the duty cycle of the HP 8116A output is incremented up to  90% 
in steps of 1%. 

6. Press the lower part of the middle vernier key and verify that the 
duty cycle is decremented to  10% in steps of 10%. 

7. Deselect autovernier mode by pressing the [AUTO) key. 

8. Verify that the output signal is inverted by pressing the (COMPL) 
key. 

9. Deselect the ( X j  key. 

10. Verify that the [DISABLE) key disables the output signal. 

11. Re-enable the output signal. 

12. Set up the HP 8116A as follows: 

Trigger Mode 
Trigger Slope 
Control Mode 
Waveform 
Complement Output 
FRQ 
WID 
BUR 
HIL 
LOL 
Limit Mode 

E.BUR 
Off 
Off 
Pulse 
off 
100 Hz 
5 PS 
123 
1 v 
-1 v 
On 

13. Disconnect the oscilloscope and connect the counter in its place. 
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14. Set the counter to  TOT A and enable its GATE. 

15. Press the (MAN] key on the HP 8116A to  simulate an external 
trigger and verify that the counter counts 123 pulses. 

16. If you have Opt. 001 fitted, press the (iTVEZ') key and confirm 
that the counter reading increments to  124. 

17. Select the HIL parameter and verify that  the vernier keys do not 
increase the HIL beyond the +1.0 V set previously. 

18. Select the LOL parameter and verify that the vernier keys do not 
decrease the LOL below the -1.0 V set previously. 

HP-I B Verification 
Test 

Test Setup 

System Controller Oscilloscope (HP 54121T) 

HP-IB HP 8116A 

u 
0 0 9 m!jpc56 

/ / 
20 dB attenuatorv 

Figure 8-18. HP-IB Verification Test 

Equipment Controller (HP Series 200/300) 
Oscilloscope (HP 54121T) 
Cable Assembly BNC (2 x)  
HP-IB cable 
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Procedure 

Note All program statements assume that  the HP 8116A is a t  HP-IB 

$ address 16 and that  BASIC 5.0/5.1 is being used. 

1. Connect the equipment as shown in the setup figure 

2. Use the following program statements t o  read the H P  8116A 
Standard Parameter Set: 

DIM A$[161] Allocate controller memory to receive IIP 
81 16A status string 

REMOTE 716 Set HP 8116A to remote mode 
CLEAR 716 Clear HP 8116A status and select stan- 

dard parameter set 
OUTPUT 716;"CSTt' Request current settings from HP 8116A 
ENTER 716;A$ Read the HP 8116A settings 
PRINT A$ Display the HP 81 16A settings 

3. Verify that  the result is: 

MI,CTO,TI,WI,HO,AO,LO,CO,D1,BUR 0001 #,RPT 100 MS, 
STA 1.00 KHZ,STP 100 KHZ,SWT 50.0 MS,MRK 1.00 KHz, 
FRQ 1.00 KHZ,DTY 50 %,WID 500 US,HIL 0.50 V,LOL -0.50 V 

- -  

Note If you do not have Opt 001 fitted, the  Opt 001 parameters will not be 
part of the status string. 

4. Use the following program statements to  change some instrument 
settings and then re-read the  current settings: 

DIM B$ [1611 Allocate controller memory to 
receive second status string 

OUTPUT 716; "FRQ 10 KHz, Change settings 
DTY 10 %, 
W3,HIL 1.5 V, 
DO" 

OUTPUT 7 16 ; "CST" Request current settings from 
HP 81 16A 

ENTER 716;B$ Read the HP 8116A settings 
PRINT B$ Display the HP 81 16A settings 

5. Verify that  the settings are the same as before, except for the 
following: 

FRQ 10.0 KHz 
DTY 10 % 
HIL 1.50 V 
W3 
DO 
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6. Using the oscilloscope confirm that the H P  8116A output has the 
following form: 

Waveform Square 
FRQ 10 kHz 
DTY 10% 
HIL 1.5 V 
LOL -0.5 V 
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PERFORMANCE TEST RECORD: Hewlett-Packard 81 16A 50 MHz Pulse/Function Generator 

Serial No: ........................... Report No: ....................... Date: ------------- 

Test Fac'ility : 

Test Conditions : 

Installed Options : 

Ambient Temperature : O C  

Relative Humidity : % 

Line Frequency : HZ 

Special Notes : 
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PERFORMANCE TEST RECORD: Hewlett-Packard 81 16A 50 MHz Pulse/Function Generator 

Serial No: ........................... Report No: .......................... Date: ------------- 

Test Equipment 
Used : 
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Description 

Counter 

Oscilloscope 

Digital Voltmeter 

Spectrum Analyzer 

Pulse Generator 

Function Generator 

Controller 

Trace No. Cal.Due Date Model No. Serial No. 

- 



PERFORMANCE TEST RECORD: Hewlett-Packard 81 16A 50 MHz Pulse/Function Generator 

Serial No: ........................... Report No: .......................... Date: ------------- 

Frequency 

Duty Cycle 

Frequency 

50.0 MHz 

10.0 MHz 

10.0 kHz 

1.00 kHz 

1.00 Hz 

100 m H z  

Pulse Width 

MEASURED Minimum 

47.5 MHz 

9.5 MHz 

9.7 kHz 

0.97 kHz 

0.967 s 

9.66 s 

Uncertainty 
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Maximum 

52.5 MHz 

10.5 MHz 

10.3 kHz 

1.03 kHz 

1.033 s 

10.33 s 

Frequency 

1 Hz 

1 kHz 

9.99 MHz 

Uncertainty 

MEASURED 

Width 

100 ns 

1 s 

100 ps 

1 m s  

500 ms  

8 ns 

Maximum 

10.5% 

50.5% 

90.5% 

10.5% 

50.5% 

90.5% 

23.0% 

53.0% 

83.0% 

Duty cycle 

10% 

50% 

90% 

10% 

50% 

90% 

20% 

50% 

80% 

Maximum 

107 ns 

1052 ns 

105 ps 

1050 p s  

525 ms 

10 ns 

Minimum 

9.5% 

49.5% 

89.5% 

9.5% 

49.5% 

89.5% 

17.0% 

47.0% 

77.0% 

Minimum 

93 ns 

948 ns 

95 ps 

950 p s  

475 ms  

Uncertainty MEASURED 



PERFORMANCE TEST RECORD: Hewlett-Packard 8116A 50 MHz Pulse/Function Generator 

Serial No: ........................... Report No: .......................... Date: ------------- 

Amplitude & Offset 

Amplitude 

Offset 

Amplitude 

8.00 V 

3.00 V 

1.00 V 

100 mV 
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MEASURED Waveform 

Sine 

Triangle 

Square 

Sine 

Triangle 

Square 

Sine 

Triangle 

Square 

Sine 

Triangle 

Square 

Amplitude 

100 mV 

10 mV 

Maximum 

2.97 V 

2.43 V 

4.2 V 

1.114 V 

0.909 V 

1.575 V 

0.372 V 

0.303 V 

0.525 V 

37.1 mV 

30.3 mV 

52.5 mV 

Minimum 

2.69 V 

2.19 V 

3.8 V 

1.008 V 

0.823 V 

1.425 V 

0.336 V 

0.275 V 

0.475 V 

33.6 mV 

27.4 mV 

47.5 mV 

Marimum 
7.587 V 
5.066 V 
3.056 V 
1.046 V 
142 mV 
807 mV 
509 mV 
105 mV 

Uncertainty 

Uncertainty Ofiet 
7.50 V 
5.00 V 
3.00 V 
1.00 V 
100 mV 
795 mV 
500 mV 
100 mV 

Minimum 
7.421 V 
4.934 V 
2.944 V 
0.954 V 
58 mV 
783 mV 
491 mV 
95 mV 

MEASURED 



PERFORMANCE 'TEST RECORD: Hewlett-Packard 81 16A 50 MHz Pulse/Function Generator 

Serial No: ........................... Report No: .......................... Date: ------------- 

Sine Waveform 

THD at 1 kHz Measured: f 

(Specified 5 1%) 

Worst Harmonic at 50 h4easured:f 
MHz (Specified 5-23 dB relative to fundamental) 

Pulse/Squarewave 
Waveform 

DC output 

Characteristic 

Risetime (leading edge) 

Falltime (trailing edge) 

Preshoot 

Overshoot/Ringing 
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MEASURED Specification 

5 7  ns 

5 7  ns 

sf 5% of amplitude f 2 mV 

sf 5% of amplitude f 2 mV 

Uncertainty 

OfEset 

+7.95 V 

+5.00 V 

+2.00 V 

0.00 v 
-2.00 V 

-5.00 V 

-7.95 V 

Maximum 

8.010 V 

5.045 V 

2.030 V 

+0.020 v 
-1.970 V 

-4.955 V 

-7.890 V 

Minimum 

+7.890 V 

+4.955 V 

+1.970 V 

-0.020 v 
-2.030 V 

-5.045 V 

-8.010 V 

Uncertainty MEASURED 



VERIFICATION TEST RECORD: Hewlett-Packard 81 16A 50 MHz Pulse/Function Generator 

Serial No: ........................... Report No: .......................... Date: ------------- 

Trigger,Gate and 
External Width 
niodes 

Trigger Positive trigger initiates one complete output cycle: YES/NO 

Gate Positive gate enables output cycles, last cycle YES/NO 
completed: 

External Width Positive pulse enables output pulse of same length: YES/NO 

Burst modes Number of output cycles = set burst number: YES/NO 

(Opt 001) 

Frequency 
Modulation 

Measured Jitter: 

Amplitude 
Modulation 

Worst Sideband Measured: 
Harmonic (Typically 5-42 dB relative to  sideband) 
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VERIFICATION TEST RECORD: Hewlett-Packard 81 16A 50 MHz PulseJFunction Generator 

Serial No: ........................... Report No: .......................... Date: ------------- 

Pulse Width 
Modulation 

Sweep modes Start frequency = 10 ~ H Z :  YESINO 
(Opt 001) IP displayed during sweep: YESIN0 

X-OUTPUT increases 0 V to  4.5 V during sweep: YESIN0 

Sweep duration = 6 s: YESIN0 

Stop frequency = 10 MHz: YESIN0 

MARKER OUTPUT functioning: YESIN0 

Internal sweep functioning: YESIN0 

Autovernier and Autovernier functioning: YESIN0 
Output modes Complement output mode functioning: YESIN0 

(MAN) key functioning: YESIN0 

(m) key functioning (Opt 001 only): YESIN0 

Limited output mode functioning: YESIN0 

HP-IB programming HP-IB functioning: YESIN0 
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Adjustment Procedures 

Safety 
Considerations 

Warning Dangerous voltages, capable of causing serious personal injury, are 9 present in this instrument. Use extreme caution when handling, testing 
and adjusting. 

The adjustments described in this chapter are performed with the 
instrument switched on and its protective covers removed. Therefore, 
the adjustments must only be carried out by a skilled person, who is 
aware of the hazards involved, and in the presence of another person 
who is capable of rendering first aid and resuscitation. 

Capacitors inside the instrument may still be charged after the 
instrument has been disconnected from its external power supply. 

Any disconnection of the protective ground connection, inside or 
outside the instrument, is prohibited, as this is likely to  make the 
instrument dangerous. 

Introduction This chapter describes the adjustment procedures which return the 
HP 8116A to  peak operating condition after repairs are completed. 
The procedures cover: 

Power Supply & Preliminary Adjustments 
Overshoot & Transition Time Adjustment 
Voltage Controlled Oscillator Adjustment 
Width Adjustment 
Shaper Adjustment 
Offset Adjustment 
Amplitude Modulator Adjustment 
- - - - - - - - - 

Note Always allow the HP 8116A to  warm up for at least 1 hour before $ starting any adjustment procedures. 

The Power Supply and Preliminary adjustment procedure must 
always be carried out after any repairs. If any re-adjustment is 
required during this procedure then all the remaining procedures 
must be carried out. If no re-adjustment is required during the 
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Power Supply and Preliminary adjustment procedure then only those 
procedures which the repair could affect need to  be carried out. 

Always carry out an adjustment procedure completely and in the 
order in which it is presented. 

Some of the adjustment procedures may require components t o  be 
changed. These components are summarised in Table 9-1. 

Warning Do not change a component while power is connected to the 
instrument. 

Figure 9-8 and Figure 9-9 at  the end of the chapter show the 
locations of all the adjustment points in the instrument. 

Table 9-1. Adjustment Procedures - Changeable Components 

Test Equipment Refer to  Table 1-1 and Table 1-2 for the recommended test 
equipment. 

Procedure 

Overshoot/ 
Transition 

VCO 

Width 

Shaper 
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Description 

Jumper increases overshoot 

Decreasing the value increases transition time 

Increasing the value increases amplitude flatness 

Increasing the value decreases minimum width 

Increasing the value decreases width in PWM 

Increasing the value increases offset in normal 
output and decreases offset in complement output 
modes 

Decreases 2nd harmonic a t  1 V amplitude 
(Increasing the value decreases negative offset) 

Reference 

AlC530 

A1 C525 

AlR220/223 

AIR309 

AIR157 

AIR439 

AIR428 

Range 

Jumper or 1 pF  

1.5 pF  - 15 pF  

1.5 kQ - 4.02 kQ 

1 Q - 100 Q 

4.5 kQ - 5.56 kQ 

7.5 kQ - open 

10 kQ - open 



Power Supply & 
Preliminary 
Adjustments 

Note 3 If any adjustments are required during this procedure, all adjustment 
procedures must be performed subsequently. 

If the HP 8116A is very badly out of adjustment, turn AIR413 fully 
clockwise and all other adjustment potentiometers to  their mid 
position. Then carry out all the adjustment procedures. 

Equipment a Digital Voltmeter (HP 3456A) 
Oscilloscope (HP 541211') 
Attenuator 20 dB (3 x)  

Procedure 
Power Supplies 

1. Put the HP 8116A into its servicing position by following the 
instructions in "Preparing the HP 8116A for servicing" in 
Chapter 10.1. 

2. Connect the DVM low terminal to  the ground testpoint on board 
Al .  

3. Test the supply voltages and, if necessary, make adjustments to  
achieve the levels given here: 

4. Disconnect the DVM. 

Testpoint 

A1+15 V 

A1-5.2 V 

A1+5.0 V 

A3+5.0 V 

A1+24 V 

A1-24 V 

A1-15 V 
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Adjust 

AIR24 

AIR12 

- 

- 

AIR18 

AIR19 

AIR25 

Result 

+15.000 V f 15 mV 

-5.250 V f 10 mV 

+5.050 V f 50 mV 

+5.150 V f 50 mV 

+24.000 V f 50 mV 

-24.000 V f 50 mV 

-15.000 V f 15 mV 



Square High Amplitude & Offset 

5. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
FRQ 
DTY 
AMP 
OFS 

NORM 
off 
Square 
off 
On 
100 kHz 
50% 
16 V 
0 v 

6. Connect the HP 8116A's main output to  the oscilloscope 
via 40 dB attenuation, then set the oscilloscope channel's 
attenuation-factor to  100 and its offset t o  0 V. 

7. Connect the HP 8116A's trigger output t o  the  oscilloscope's 
trigger input via 20 dB attenuation. 

8. Enable the HP 8116A's output. 

9. Adjust the oscilloscope for 2 V/div vertically and 2 ps/div. 

10. Adjust AIR410 (amplitude) and AIR425 (offset) to  achieve an 
output amplitude of 16 V (8  divisions) symmetrical about 0 V. 

Triangle High Amplitude & Offset 

11. Set the HP 8116A waveform t o  triangle. 

12. Adjust AIR227 (amplitude) and AIR407 (balance) to  achieve an 
output amplitude of 16 V (8 divisions) symmetrical about 0 V. 

Sine High Amplitude & Offset 

13. Set the HP 8116A waveform t o  sine. 

14. Adjust AIR418 (amplitude) and AIR402 (balance) t o  achieve an 
output amplitude of 16 V (8 divisions) symmetrical about 0 V. 

15. Adjust AIR409 t o  give the best sinewave signal. 

Square Low Amplitude 81 Offset 

16. Set up the HP 8116A as follows: 

Waveform Square 
AMP 1 V 
OFS 0 V 

17. Re-connect the H P  8116A's main output t o  the  oscilloscope using 
only 20 dB attenuation and set the channel attenuation-factor to  
20. 

18. Adjust the oscilloscope t o  200 mV/div. Using Delta V mode set 
Marker 1 to  -500 mV and Marker 2 to  +500 mV. 

19. Turn AIR450 fully anti-clockwise. 
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20. Adjust AIR450 and AIR416 t o  achieve an output amplitude of 
1 V (5 divisions) symmetrical about 0 V. 

Sine Low Amplitude 

21. Set the HP 8116A waveform to  sine. 

22. Turn AIR445 fully clockwise and then adjust i t  to  achieve an 
output amplitude of 1 V (5 divisions). 

Low Frequency Pulse Performance 

23. Set up the HP  8116A as  follows: 

Waveform Square 
FRQ 1 kHz 

24. Set the oscilloscope timebase to  200 ps/div. 

25. Adjust AIR515 to  achieve the best squarewave signal. 
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Overshoot & 
Transition Time 
Adjustment 

Equipment a Oscilloscope (HP 54121T) 
a Attenuator 20 dB (3  x )  

Procedure 1. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
F' RQ 
DTY 
AMP 
OF'S 

NORM 
off 
Triangle 
off 
On 
10 MHz 
50% 
1.6 V 
0 v 

2. Connect the HP 8116A's main output t o  the oscilloscope via 20 
dB attenuation, then set the channel attenuation-factor t o  20 and 
the offset to  0 V. 

3. Connect the HP 8116A's trigger output t o  the oscilloscope's 
trigger input via 20 dB attenuation. 

4. Set the oscilloscope to  200 mV/div and 20 ns/div. 

5. Enable the HP 8116A's output. 

6. Adjust AIR535 t o  give a linear, triangular waveform. 

7. Add a second 20 dB attenuator t o  the oscilloscope input which 
you are using and set the channel attenuation-factor t o  100. 

8. Set up the HP 8116A as follows: 

Waveform Square 
AMP 16 V 

9. Set the oscilloscope to  5 V/div. 

10. Adjust AlC529, in normal and complement output modes, t o  
achieve overshoot < 4%. 

11. Set the HP 8116A output amplitude to  1 V. 

12. Remove the second 20 dB attenuator from the oscilloscope input 
and set the channel attenuation-factor t o  10. 

13. Set the oscilloscope to  200 mV/div. 

14. Adjust AlR535, in normal and complement output modes, to  
achieve overshoot < 4% 

15. Add the second 20 dB attenuator back to  the oscilloscope input 
and set the channel attenuation-factor to  100. 
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16. Set the HP 8116A amplitude to 16 V. 

17. Re-adjust AIR535 to  achieve oveshoot < 4%. 

18. Set the HP 8116A output to  1 V. 

19. Remove the second 20 dB attenuator from the oscilloscope input 
and set the channel attenuation-factor to 10. 

20. Check that the transition times are < 6.6 ns in both normal and 
complement output modes.Transition time is measured between 
10% and 90% of amplitude. 

21. Set the HP 8116A output amplitude to 999 mV 

22. Check that the transition times are < 6.6 ns in both normal and 
complement output modes. 

23. Add a 6 dB attenuator to  the oscilloscope input and set the 
channel attenuation-factor to  20. 

24. Set up the HP 8116A as follows: 

AMP 
OFS 

25. Set the oscilloscope channel-offset to  7.5 V and select averaged 
display mode with 8 averages. 

26. Check that the transition times are < 6.6 ns in both normal and 
complement output modes. 

Note Transition times can be reduced by increasing the overshoot. If it is 
impossible to achieve the specifications for both these parameters, 
change the values of AlC525 and AlC530. Refer to Table 9-1. 
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Voltage Controlled 
Oscillator 
Adjustment 

Equipment Counter (HP5335A) 
w Oscilloscope (HP 541211') 

Spectrum Analyzer (HP 8568B) 

Procedure 
Frequency & Duty Cycle (100 Hz - 999 kHz) 

1. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
DTY 
AMP 
OF'S 

NORM 
Off 
Triangle 
off 
off 
50% 
999 mV 
0 v 

2. Set the counter to  TIME A+B, COMA f , B t , Trig level 0 V. 

3. Set the counter input impedance t o  50 Q. If this is not possible, 
fit a 50 fl feedthrough terminator to  the counter input. 

4. Connect the HP 8116A's trigger output to  the counter. 

5. Set the HP 8116A frequency to  1 kHz. 

6. Adjust A2R22 until the measured time is 500 ps f 0.5 ps. 

7. Set the HP 8116A frequency to  9.99 kHz. 

8. Adjust A2R24 until the measured time is 50.05 ps f 0.05 ps. 

9. Repeat the previous 4 steps until both specifications are 
achieved. 

10. Set the counter trigger-slopes to  A t , B f . 
11. Set the HP 8116A frequency to  1 kHz. 

12. Adjust A2R25 until the measured time is 500 ps f 0.5 ps. 

13. Set the HP 8116A frequency to  9.99 kHz. 

14. Adjust A2R27 until the measured time is 50.05 ps f 0.05 ps. 

15. Repeat the previous 4 steps until both specifications are 
achieved. 

Frequency (1 MHz - 9.99 MHz) 

16. Set the counter to  measure frequency. 

17. Set the counter trigger-slopes to  A f , B t . 
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18. Set the H P  8116A frequency t o  9.99 MHz. 

19. Adjust AlC204 until the measured frequency is 
9.99 MHz f 0.5 MHz. 

20. Set the H P  8116A frequency to  1.00 MHz. 

21. Adjust AlC204 until the measured frequency is 
1.00 MHz f 0.05 MHz. 

22. Repeat the previous 4 steps until both specifications are 
achieved. 

Flatness 

23. Set the H P  8116A frequency to  2.99 MHz. 

24. Connect the H P  8116A's main output to  the oscilloscope via a 
6 dB attenuator and set the channel attenuation-factor t o  2. 

25. Connect the H P  8116A's trigger output t o  the oscilloscope's 
trigger input via a 20 dB attenuator. 

26. Set the oscilloscope to  160 mV/div and 100 ns/div. 

27. Record the ampltude of the output signal. 

28. Set the H P  8116A frequency to  9.99 MHz. 

29. Check that the output amplitude has decreased by between 2% 
and 4% of the amplitude a t  2.99 MHz. If not, you must change 
the values of both AIR220 and AIR223 (both must have the 
same value). Refer to  Table 9- 1. 

High Frequency and Flatness (10 MHz - 50 MHz) 

30. Set the H P  8116A frequency to  10 MHz. 

31. Connect the H P  8116A's trigger output back to  the counter. 

32. Adjust A2R17 until the measured frequency is 
10.00 M H z  f 0.03 MHz. 

33. Re-connect the H P  8116A's trigger output to  the oscilloscope's 
trigger input. 

34. Set the H P  8116A frequency to  2 MHz 

35. Use the oscilloscope's AV markers to  mark the current amplitude 
levels, or record them by hand. 

36. Set the H P  8116A frequency to  50 MHz. 

37. Set the oscilloscope timebase to  20 ns/div. 

38. Adjust AIR221 and AIR224 to  achieve a symmetrical output 
signal, as shown in Figure 9-1, and a measured frequency of 50.0 
MHz f 1.0 MHz. (You will have to  connect the H P  8116A's 
trigger output to  the counter to  measure the frequency). 

Adjustment Procedures 9-9 

Scam by ARTEK MEDL4 => 



Figure 9-1. HF symmetry adjustment 

39. Connect the HP 8116A's main output to  the spectrum analyzer. 

40. Adjust the analyzer to show the fundamental, at 0 dB, and at 
least the first two harmonics. 

41. Re-adjust AIR221 and AIR224 for minimum 2nd harmonic 
distortion. 

42. Switch on complement-output mode on the HP 81 16A and 
re-adjust AIR221 for minimum 2nd harmonic distortion. 

43. Switch off complement-output mode on the HP 8116A. 

44. Repeat the previous three steps until you achieve the best 
compromise between normal and complement outputs. 

45. Set the HP 81 16A frequency to  42 MHz. 

46. Check that the frequency measured by the counter is 
< 43.5 MHz. 

47. Connect the HP 8116A's main output to the oscilloscope, and the 
HP 81 16A's trigger output t o  the oscilloscope's trigger input. 

48. Check that the amplitude remains within 20% of its value at 
2 MHz throughout the frequency range 40 MHz to 50 MHz. 

49. Set up the HP 8116A as follows: 

Waveform Square 
FRQ 50 MHz 

50. Adjust AIR130 to  achieve approximately 50% duty cycle.(Toggle 
complement output on and off and obtain the best compromise). 

9-1 0 Adjustment Procedures 

Scans by ARTEK MEDL4 => 



Low Frequency (1 mHz - 99.9 Hz) 

51. Set up the HP 8116A as follows: 

Waveform Square 
FRQ 99.9 Hz 
DTY 50% 
AMP 1 V 
OFS 0 V 

52. Connect the HP 8116A's trigger output to  the counter. 

53. Adjust A2R18 until the measured frequency is 99.9 Hz f 0.1 Hz. 

54. Set the HP 8116A frequency to  9.99 Hz. 

55. Adjust A2R2 until the measured frequency is 9.99 Hz f 0.025 Hz 

56. Switch the counter to  measure duty cycle. 

Note If the counter you are using does not measure duty cycle directly, 
measure the on-time and off-time of the output signal and calculate 
the duty cycle. 

57. Adjust A2R4 until the duty cycle is 50% f 0.2. 

58. Repeat the previous 2 adjustments until the best compromise is 
obtained. 

Width Adjustment 

Equipment rn Counter (HP5335A) 
Oscilloscope (HP 541211') 

Procedure 1. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
FRQ 
AMP 
OFS 

NORM 
off 
Pulse 
off 
off 
900 Hz 
1 v 
0 v 

2. Set the counter to  TIME A+B, COMA I ,  B t, Trig level 0 V. 

3. Set the counter input impedance t o  50 St. If this is not possible, 
fit a 50 St feedthrough terminator to  the counter input. 

4. Connect the HP 8116A's main output to  the counter. 

5. Set the HP 8116A width parameter t o  100 ps. 
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6. Adjust A2R32 until the measured time is 102 ps f 1 ps. 

7. Set the HP 8116A width parameter to  999 ps. 

8. Adjust AIR304 until the measured time is 1020 ps f 10 ps. 

9. Repeat the previous 4 steps until both specifications are 
achieved. 

10. Set the HP 8116A width parameter to 400 ps. 

11. Check that the measured time > 386 ps. If not, start this 
procedure again. 

12. Set up the HP 8116A as follows: 

WID 
FRQ 

99.9 ns 
100 kHz 

13. Adjust A2R31 until the measured time is 100 ns f 1 ns. 

14. Set up the HP 8116A as follows: 

WID 
F RQ 

8 ns 
10 MHz 

15. Connect the HP 8116A's main output to  the oscilloscope via a 20 
dB attenuator, then set the channel attenuation-factor to  10. 

16. Connect the HP 8116A's trigger output to the oscilloscope's 
trigger input using a 20 dB attenuator. 

17. Adjust the oscilloscope to display a single output pulse. 

18. Measure the pulse width (at 50% of amplitude) and check that 
6.7 ns < width <9.5 ns. If not, change the value of R309 (Refer 
to  Table 9- 1). 

19. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
FRQ 
WID 
AMP 
OFS 

NORM 
PWM 
Pulse 
Off 
off 
1 kHz 
550 ps 
1 v 
0 v 

20. Connect the HP 8116A's main output to the counter. 

21. Check that the measured width is 550 ps f 30 ps. If not, you 
must change the value of AIR157 (Refer to  Table 9-1). 
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Shaper Adjustments 

Equipment w Digital Voltmeter (HP 3456A) 
w Spectrum Analyzer (HP 8568B) 
m Low pass filter (Refer t o  Figure 9-2) 

(Only required if DVM does not have built-in 5 Hz low-pass input 
filter.) 

Procedure 1. If you have not already done so, turn AIR413 fully clockwise. 

Square amplitude 

2. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
FRQ 
AMP 
OFS 

NORM 
off 
Square 
Off 
off 
1.00 kHz 
9.99 v 
0 v 

3. Set up the DVM to read AC voltages up t o  10 V. 

4. Connect the HP 8116A's main output via a 50 0 feedthrough 
terminator t o  the DVM. 

5. Adjust AIR410 until the measured voltage is 5.055 V f 25 mV. 

6. Set the HP 8116A amplitude t o  16 V. 

7. Check that  the measured voltage is > 8.080 V. 

8. Set the HP 8116A amplitude t o  1 V. 

9. Adjust AIR450 until the measured voltage is 0.504 V f 4 mV. 

Square Normal/Complement Output Balance 

10. Set up the HP 8116A as follows: 

AMP 
OFS 

11. Connect the HP 8116A's main output t o  the DVM, enable the 
DVM's built-in filter and set the DVM t o  read DC voltages. If 
the DVM does not have a built-in filter, use an external low pass 
filter, as shown in Figure 9-2. 
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Figure 9-2. Low Pass Filter 

HP 8116A Low Pass Fi ter Voltmeter (HP 3456A) 

12. Switch complement output mode on and off, and adjust AIR403 
t o  obtain the minimum amplitude difference between the 2 modes 
( < 10 mV). 

Triangle Amplitude 

0 0 
0 0 0 

13. Set up the HP 8116A as follows: 

f i 20K 
50 Ohm f e e d t h r o u g h  L C  

T 2 .  ~ U F ;  
- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
i R i 

*-----I_7---L_J 

Waveform Triangle 
Complement Output Off 
Disable Output Off 
AMP 9.99 V 
OFS 0 v 

14. Set up the DVM t o  read AC voltages up t o  10 V. 

15. Connect the HP 8116A's main output via a 50 R feedthrough 
terminator t o  the DVM. 

16. Adjust AIR227 until the measured voltage is 2.918 V f 15 mV. 

17. Set the H P  8116A amplitude t o  16 V. 

18. Check that  the measured voltage is > 4.660 V. 

2nd Harmonic Distortion 

19. Set up the H P  8116A as follows: 

Waveform Sine 
Complement Output Off 
Disable Output Off 
FRQ 3 kHz 

20. Connect the H P  8116A's main output t o  the spectrum analyzer. 

21. Set up the analyzer t o  show the fundamental, a t  0 dB, and the 
first two harmonics.(Refer t o  Figure 9-3). 
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Figure 9-3. Typical Spectrum During 2nd Harmonic Adjustment 

22. Adjust AIR409 until the 3rd harmonic is a t  minimum amplitude. 

23. Adjust AIR407 until the 2nd harmonic is a t  minimum amplitude. 

24. Switch the HP 8116A complement-output mode on and off, and 
adjust AIR407 t o  obtain the minimum difference between the 
2nd harmonic in each mode. 

25. If the 2nd harmonic is not < -48 dB in both normal- and 
complement-output modes, adjust AIR417 until this is achieved. 

Sine Normal/Complement Balance 

26. Set up the HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
FRQ 
AMP 
OFS 

NORM 
Off 
Sine 
Off 
Off 
1 .OO kHz 
16 V 
0 v 

27. Set up the DVM t o  read DC voltages up t o  10 V. 

28. Connect the HP 8116A's main output via a 50 R feedthrough 
terminator t o  the DVM, and enable the DVM's built-in filter. If 
the DVM does not have a built in filter, use a low-pass filter as 
shown in Figure 9-2. 

29. Switch the HP 8116A complement-output mode on and off, and 
adjust AIR402 until the difference in output level is < 10 mV 
between normal- and complement-out put modes. If this cannot 
be achieved, change the value of AIR439 (Refer t o  Table 9-I), 
and re-start this procedure from Square Norrnal/Cornplernent 
Output Balance. 
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Sine Amplitude & THD 

30. Set up the HP 8116A as follows: 

AMP 
OF'S 

31. Set up the DVM to read AC voltages up to  10 V. 

32. Connect the HP 8116A's main output via a 50 R feedthrough 
terminator to  the DVM, and disable the DVM's built-in filter (or 
remove the low-pass filter, if connected). 

33. Adjust AIR418 until the measured voltage is 3.530 V f 10 mV. 

34. Set the HP 8116A amplitude parameter to  1 V. 

35. Adjust AIR445 until the measured voltage is 0.354 V f 1 mV. 

36. Set up the HP 8116A as follows: 

F'RQ 
AMP 
OF'S 

3.00 kHz 
9.99 v 
0 v 

37. Connect the HP 8116A's main output to  the spectrum analyzer. 

38. Set up the analyzer to  show the fundamental a t  0 dB, and the 
first 2 harmonics. 

39. Adjust AIR409 until the 3rd harmonic's amplitude is a minimum 
( < -50 dB). 

40. Repeat the Sine Amplitude & THD procedure until all values are 
within the given limits. 

Triangle Normal/Complement Output Balance 

41. Set up the HP 8116A as follows: 

Waveform Triangle 
Complement Output Off 
Disable Output Off 
F'R& 1 kHz 
AMP 16 V 
OF'S 0 v 

42. Set up the DVM to  read DC voltages up to  10 V. 

43. Connect the HP 8116A's main output via a 50 R feedthrough 
terminator to  the DVM, and enable the DVM's built-in filter. If 
the DVM does not have a built-in filter, use a low-pass filter as 
shown in Figure 9-2. 

44. Switch the HP 81 16A complement-output mode on and off, and 
adjust AIR401 until the difference in output level is < 10 mV 
between normal- and complement-output modes. If this cannot 
be achieved, change the value of AIR439 (Refer to  Table 9-I), 
and re-start this procedure from Square Normal/Complement 
Output Balance. 
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Sine Offset 

45. Set the HP 8116A waveform t o  sine. 

46. Adjust AIR425 until the measured voltage is 0.00 V f 10 mV. 

47. Set the HP 8116A amplitude to  1 V. 

48. Adjust AIR416 until the measured voltage is 0.00 V f 5 mV. 

Square Low Amplitude 

49. Set the HP 8116A waveform t o  square. 

50. Set up the  DVM to  read AC voltages up t o  10 V. 

51. Switch off the DVM's built-in filter, or disconnect the low-pass 
filter. 

52. Adjust AIR450 until the measured voltage is 0.506 V f 2 mV. 

53. Select sine waveform and repeat steps 34 and 35. If any 
adjustment is necessary, repeat all the  rest of the steps up to  this 
point, otherwise, continue from the  next step. 

THD Check 

54. Set up the HP 8116A as follows: 

Waveform Sine 
Complement Output Off 
Disable Output Off 
FRQ 3 kHz 
AMP 1 V 
OFS 0 V 

55. Connect the HP 8116A's main output t o  the  spectrum analyzer 

56. Set up the analyzer t o  show the  fundamental a t  0 dB, and the 
first two harmonics. 

57. Switch the HP 81 16A complement-output mode on and off, 
and adjust AIR407 until the 2nd harmonic is < -45 dB in both 
normal- and complement-output modes. If not, change the value 
of R428. (Refer t o  Table 9-1). 

58. Set up the HP 8116A as follows: 

FRQ 
AMP 
OF'S 

50 MHz 
100 mV 
0 v 

59. Set up the analyzer t o  show the fundamental a t  0 dB, and the 
first two harmonics. 

60. Switch the HP 8116A complement-output on and off, and check 
that the 2nd and 3rd harmonics are < -26 dB in both cases. 
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Offset Adjustment 

Equipment Digital Voltmeter (HP 3456A) 

Procedure 1. Set up the HP 8116A as follows: 

Waveform Sine 
Complement Output Off 
Disable Output Off 
FRQ 1 kHz 
DTY 50% 
AMP 100 mV 
OFS 7.95 V 

2. Set up the DVM t o  read DC voltages up t o  10 V. 

3. Connect the HP 8116A's main output t o  the DVM and enable the 
DVM's built-in filter. If the DVM does not have a built-in filter, 
use a low pass filter, as shown in Figure 9-2. 

4. Adjust A2R43 until the measured voltage is 7.95 V f 30 mV. 

5. Set the HP 8116A offset parameter to  -7.95 V. 

6. Check that  the measured voltage is -7.95 V f 30 mV. 

7. If any offset adjustment was required, repeat the "Overshoot "& 
Transition Time Adjustment" procedure before continuing. 

Amplitude Modulator 
Adjustment 

Equipment Function Generator (HP 3324A) 
Oscilloscope (HP 54121T) 
Spectrum Analyzer (HP 8568B) 

Procedure 

Osciiloscope (HP 54121T) 

Figure 9-4. Amplitude Modulator Adjustment - Equipment Set-up. 
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1. Connect the function generator, HP 8116A and spectrum 
analyzer as shown in Figure 9-4. 

2. Set up the  HP 8116A as follows: 

Trigger Mode 
Control Mode 
Waveform 
Complement Output 
Disable Output 
FRQ 
DTY 
AMP 
OFS 

NORM 
AM 
Sine 
off 
off 
15 kHz 
50% 
16 V 
0 v 

3. Set up the function generator as follows: 

Waveform Sine 
Frequency 2 kHz 
Amplitude 4.5 V 
Offset 0 V 

4. Adjust the spectrum-analyzer frequency range t o  display the 15 
kHz carrier, the sidebands, the harmonics of the sidebands and 
the 2 kHz modulation signal as shown in Figure 9-5. 

Figure 9-5. Amplitude Modulation Spectrum 

5. Adjust the gain of the spectrum analyzder so that  the carrier 
level is 0 dB. 

6. Adjust the function generator's amplitude until the modulation 
sidebands are 7 dB down from the carrier. This corresponds to  a 
modulation level of 90%. 

7. Set AIR413 to  its middle position. 

8. Adjust AIR414 to  minimize the level of the 2 kHz modulation 
signal and its 4 kHz harmonic. 
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9. Set the HP 8116A amplitude to  1 V. 

10. Adjust the spectrum analyzer so that  the carrier level is 0 dB. 

11. Re-adjust AIR414 t o  minimize the level of the 2 kHz modulation 
signal and its 4 kHz harmonic. 

12. Repeat the procedure up to  this point in order t o  get the best 
compromise a t  both amplitude levels. 

13. Verify that, a t  both amplitudes, all harmonics of the sidebands 
are a t  least 42 dB lower than the sidebands (49 dB lower than 
the carrier).Remember t o  adjust the spectrum analyzer each time 
you change the HP 8116A amplitude level, so that  the carrier 
level is 0 dB. 

14. Perform, or repeat, the following parts of the procedure in 
"Shaper Adjustments" : 

Sine Normal/Complement Output Balance 
Steps 34 & 35 of Sine Amplitude & THD 
Triangle Normal/Complement Output Balance 
Square Low Amplitude (Set HP 8116A amplitude to  1.00 V) 

15. Repeat step 13 of this procedure. 

16. Disconnect the HP 81 16A's main output from the analyzer and 
connect it to  the oscilloscope via 40 dB attenuation. 

17. Connect the sync output (or the main output) from the function 
generator to  the oscilloscope's trigger input. 

18. Set up the HP 8116A as follows: 

FRQ 
AMP 

15 kHz 
16 V 

19. Set up the function generator as follows: 

Amplitude 5 V 
Offset 0 V 

20. Adjust the function generator amplitude and offset until the HP 
8116A has 100% modulation and minimum offset as shown in 
Figure 9-6. Figure 9-7 shows an incorrectly adjusted example. 
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Ch. 3 - 2.000 Volts/div O f f s e t  --50.00mVolts 
Timebase - 100 us/div Delay - 122.000 us 

Figure 9-6. 100% Amplitude Modulation with Correct Offset 

Ch. 3 - 2.000 Volts/div Offset - 0.000 Volts 
Timebase - 100 us/div D e l a y  - 106.000 us 

Figure 9-7. 100% Amplitude Modulation with Incorrect Offset 
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Figure 9-8. Adjustment Points on the Main Board A1 
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P/O A 2  BD AY 

ADJUS-rI"IENT POIIVTS 
881 16-66502(66512) 

WID 100us 

WID 99.9ns 

FRO I0Wz 

FRO 99.9Hz 

R A W  DOWN SLF 50us 

RRMP U P  Kk 50us 

R A W  U P  Kk 500us 

R A W  DOWN 4-F 500us 

OFFS 7.95V 

LF SYM 9.99Hz 

FRQ 9.99Hz 

\ / 

Figure 9-9. Adjustment Points on the Control Board A2 
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Introduction to Servicing 

Safety 
Considerations 

Warning Dangerous voltages, capable of causing serious personal injury, are @ present in this instrument. Use extreme caution when handling, testing 
and adjusting. 

The servicing described in the following chapters is performed with the 
instrument switched on and its protective covers removed. Therefore, 
servicing must only be carried out by a skilled person, who is aware 
of the hazards involved, and in the presence of another person who is 
capable of rendering first aid and resuscitation. 

Capacitors inside the instrument may still be charged after the 
instrument has been disconnected from its external power supply. 

A The HP 81 16A contains static-sensitive devices. 
A%& Ensure that "static-safe" precautions are taken to 

ATTENTION 
ststlo sensltlv. prevent electro-static discharge when the instrument 

has its covers removed. 

Safety Check The following safety checks must be carried out after any servicing is 
completed: 

1. Disconnect the power cord from the external voltage supply. 

2. Inspect the interior of the instrument for any signs of abnormal 
overheating or arcing, such as: 

Discolored circuit board 
Discolored components 
Damaged insulation 

If a problem exists, i t  must be investigated and fixed before 
proceeding. 

3. Check the case to power-cord ground-pin continuity in 
accordance with IEC & VDE. Flex the power cord during 
the measurement t o  check for any intermittent discontinuity. 
If a problem exists, it must be investigated and fixed before 
proceeding. 

4. Check the internal ground connections between circuit boards 
and the instrument frame. If a problem exists, i t  must be 
investigated and fixed before proceeding. 

Introduction to Servicing 10-1 

Scam by AR TEK MEDL.4 => 



5. Check that the case is isolated from the power-cord power-pins 
in accordance with IEC & VDE. If a problem exists, it must be 
investigated and fixed before proceeding. 

6. Check that the correct line fuse is fitted. 

7. Check that all safety covers are fitted. 

8. Check that all inter-connecting co-axial and flat cables are 
properly connected. 

9. Check that all boards are properly fitted. 

10. Check that the heatsink connections between the main board and 
the front frame member are secure. 

11. Inform Hewlett-Packard of any repeated failures of any of the 
checks, or any other safety features. 
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General The servicing information is divided into chapters as summarised 
here: 

Instrument Overview and This chapter deals with the overall 
Troubleshooting Guide instrument and is intended to  help 

you t o  isolate a fault a t  a functional 
level. You can then proceed to  the 
appropriate chapter which covers that 
function in more detail. 

Servicing the VCO and 
Width Generator 

Servicing the Power Supply This chapter deals with the power 
supply, including rectification, 
regulation, voltage and current sensing 
and power-down detection. 

This chapter covers the trigger-input 
circuits, slope generator IC, timing IC, 
error feedback circuit and the vernier 
feedback circuit. 

Servicing the Shaper and This chapter covers the shaper 
Output Amplifier IC, amplitude modulator, current 

mirror, pre-attenuator, signal output 
amplifier, output attenuator and the 
trigger-output amplifier. 

Servicing the Standard This chapter covers the byte-offset 
Control Board latches, Digital to  Analog Converters, 

timer, reference circuits, and the 
width-vernier current source. 

Servicing the Option 001 This chapter covers the burst counter, 
Control Board blocking flip-flop, X- Output generator, 

Marker Output, and the Hold Input. 

Servicing the Microprocessor This chapter covers the microprocessor 
and Front panel board including ROM, RAM, HP-IB 

interfacing, address decoding and the 
RAM battery supply. It also covers 
the keyboard and display board which 
make up the frontpanel. 

Each of these chapters contains an explanation of the theory 
of operation, a troubleshooting guide and circuit schematics. 
Component layouts for each board assembly are also provided. 
The five board assemblies contained in the HP 8116A are listed 
in Table 10-1 which lists the servicing chapters applicable t o  each 
board. 
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Table 10-1. 
HP 8116A Board Assemblies & Servicing Chapters 
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Chapter(s) 

10.2, 10.3, 10.4 

10.5, 10.6 

10.7 

10.7 

10.7 

Assembly 

Main Board 

Control Board 

Microprocessor Board 

Keyboard 

Display Board 

Reference 

A1 

A2 

A3 

A4 

A5 



lnstrument Overview and Troubleshooting Guide 

'Theory of Operation The block diagram in Figure 10.1-1 shows the HP 8116A at  a 
functional level. 

Figure 10.1-1. HP 81 16A Functional block diagram 

The microprocessor controls the operation of the instrument by 
reading inputs from the frontpanel keyboard or the HP-IB, and 
sending the appropriate data to  the Digital-to-Analog Converters 
(DACs) which control the generator hardware. It also updates the 
frontpanel LEDs and display in response to  the keyboard and HP-IB 
inputs. 

The generator hardware contains three specially developed HP ICs: 

VCO (Slope) IC This is used as a triangle waveform 
generator up to  50 MHz (VCO), with the 
output either continuous, gated or triggered. 
It is also used as a burst generator with 
Option 001. 

Timing IC This is used as a triggerable pulse-width 
generator and a trigger source for Internal 
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Shaper IC 

Burst Mode. For Pulse Width Modulation, 
the external signal applied to  the Control 
Input controls the pulse width. 

This is used as a linear preamplifier and 
triangle t o  sine converter. 

The ICs and their supporting circuitry are covered in more detail in 
the relevant parts of the later chapters, however, the IC pin identities 
are given in Figure 10.1-2. 

T W  VIEU 

W 
OUT 

C A I N  C n L  R r n T  

I 7  W R N I C R  R t l n S T  

16 9 K R N I C R I l r F U T  

15 1 8  W5 2  

14 I 1  W 5 I  

13 I2  EECL I P R I T  

SHRPER I C  

T W  V I M  

r R 1 m  OUT 

010 I W  R?f 

M+ 

M- 

VCO I C  

M T E l  P I N  W I  I O E N T I F I E U  ON 
u-IE (r IC EX m T  

Figure 10.1-2. Custom ICs used in the HP 8116A 
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Troubleshooting Every time the instrument is switched on, or when an EST command 
is received on the HP-IB, the HP 8116A executes a self-test. If a 
fault is detected an error code is displayed, otherwise the instrument 
is ready for operation. The error code can be used to  locate the fault 
by referring to  the following flowcharts. If more than one fault exists, 
only the first one is detected and displayed. After this is successfully 
repaired, the self-test will be able to  proceed further and detect any 
remaining faults. 

Preparing 

Note Flashing of the frontpanel lamps indicates a fault related to  the 3 f 24 V supplies. Refer to  "f24 V supplies" in Chapter 10.2. 

the HP 8116A A The HP 81 16A contains static-sensitive devices. 
Ensure that "static-safe" precautions are taken to for servicing .,,, ,,,,, 

s t ~ t l c  sensltlv. prevent electm-static discharge when the instrument 
has its cover removed. 

1. Remove the rear of the instrument by unscrewing the two TORX 
fastening screws. 

2. Remove the single screw securing the instrument's case 
underneath the instrument. 

3. Remove the case by sliding it backwards. You may need to  use a. 
screwdriver in one of the case ventilation holes to  gently lever the 
case back. It is held tightly by the RFI seals at the front of the 
frame. 

4. Remove the four screws securing the microprocessor board. 

5. Lift the microprocessor board and stand it vertically by placing 
the cut-outs on the edge of the board over the locating lugs on the 
inside of the right-hand side-panel (as seen from the front of the 
instrument). 

6. Remove the screen covering the control board. 

7. Lift the control board and stand it  vertically on the inside of the 
left-hand side-panel. 

Control Board Mlcro~rocessor Board 

Figure 10.1-3. HP 81 16A in its servicing position 
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2 SECONDS 

LRIPTEST 

FRILED 

RRII - TEST? 

RUT0 VERNIER 

F L I P  - FLOP - TEST 

WIDTH - TEST u 

TO CUTPUT AMPLIFIER TEST 
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Key Jammed 
0 

A frontpanel key is stuck. The instrument cannot be used until it is 
freed. 

RAM Test 
E0 1 

The microprocessor is unable to  load a test pattern into the RAM 
U10 and verify it. In order t o  avoid influence from the control or 
main board, remove the device-bus cable from the main board A1 at  
connector J2 (See Figure 10.4-8) and from the control board A2 a t  
connector J 5  (See Figure 10.5-8). 

Flip-flop Test 
E l  1 

The autovernier flip-flop is not setting or resetting. Either the main 
board A1 is not connected, or there is a failure in latch U103, NOR 
gate U102, buffer U302, or Q102. In order t o  avoid influence from the 
control board, unplug the device bus cable from the control board A2 
a t  connector J5 (See Figure 10.5-8). 

VCO Test 
E2 1 

The VCO (Slope) IC U201 is unable t o  supply a period of 10 ms. 
Possible faults: 

Frequency DAC A2: U6 
Duty cycle DACs A2: U8 - U12 
Current sources Al :  U200B - U200D, Q200 - Q202 
Burst flip-flop Al :  U203 
Reference voltage Al :  U200A, U202, U205 
Latch A l :  U150 
Error feedback Al:  U301, U302, Q302 

Refer to  Chapter 10.3 and Chapter 10.5. 

Width Test 
E3 1 

The Timing IC U300 is unable to  generate pulses of 5 ms and 25 ms. 
Possible faults: 

Width DAC A2: U13, U5, U17 
Control mode selector Al :  U152 
VCO (Slope) IC Al :  U201, Q220 
Error feedback Al :  U301, U302, Q302 

Refer to  Chapter 10.3 and Chapter 10.5. 
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FROM WIDTP TEST 

OUTPUT R W L I F I E R  

TEST 1 

SHAPER 

LINERR OUTPUT 

STATE TEST 

OUTWT LEVEL 

B X E L  I N E  1 
DYNRnIC WAPER 

OUTPUT 

( L I N E A R )  TEST 

1 YES 

t 
TO FAST PULSE STRTE TEST B 
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Output Amplifier Test 
E41 

The output amplifier is unable to supply a positive offset, see below 
for possible failures. 

The output amplifier is unable to supply a negative offset. Possible 
faults: 

Output amplifier A1 
Offset DAC A2: U24, U25, U26, U17 
Offset latches A2: U21, U22, U23, U43 

Refer to  Chapter 10.4 and Chapter 10.5. 

Shaper Output State 
Test E51 

The shaper IC U401 is not able to  supply positive output when -90" 
startphase and complement output mode are selected with triangle 
waveform (VCO not triggered).Possible faults: 

VCO (Slope) IC Al :  U201 
Waveform switching A l :  U104 
Reference voltage switching Al :  U204 
Amplitude DAC A2: U27, U28, U17 

Refer to Chapter 10.5, Chapter 10.3 and Chapter 10.4. 

The shaper IC U401 is not able to  supply negative output when -90" 
startphase and complement output mode are selected with triangle 
waveform (VCO not triggered). Refer to E51 for the possible faults. 

The shaper IC U401 supplies an illegal offset when 0' startphase is 
selected (VCO not triggered). Refer to  E51 for the possible faults. 

Shaper Dynamic Output 
Test E54 

The shaper IC U401 output is distorted and/or not symmetrical 
when an output amplitude of 15.2 V is selected in normal mode. 
Possible faults: 

Reference voltage Al :  U200A, VR200, R240 - R242, U204 
VCO (Slope) IC Al :  U201, R226, R227 

Refer to  Chapter 10.3 and Chapter 10.4. 
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F m  S W E R  DYNRUIC CUTPUT TEST 

I 
B 
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aJTPUT SWIf f i  
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1 

TO W F O R M  SWITCHING TEST C 
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Fast Pulse State Test 
E55 

The shaper IC U401 is not able to supply negative output when -90" 
startphase and square waveform are selected (VCO not triggered). 
Possible faults: 

Waveform switching Al: U104 
w Shaper IC Al: U401 

Refer to Chapter 10.3 and Chapter 10.4. 

Fast Pulse Dynamic 
Test E56 

The shaper IC U401 is not able to supply a squarewave when an 
output amplitude of 15.2 V is selected in trigger mode. Possible 
faults: 

Trigger slope Al:  U102 
Latch Al: U103 

w Waveform switching Al: U104 
Shaper IC Al: U401 

Refer to Chapter 10.3 and Chapter 10.4. 

The shaper IC U401 is unable to  supply a squarewave when an 
output amplitude of 15.2 V is selected in normal mode. Possible 
faults: 

Waveform switching Al: U104 
Shaper IC Al: U401 

Refer to Chapter 10.3 and Chapter 10.4. 

Slope Generator (VCO) 
ICTest E58 

The VCO (Slope) IC U201 cannot pass the external trigger signal to 
the timing IC, or the timing IC is not generating an output. Possible 
faults: 

w VCO (Slope) IC Al: U201 
Timing IC Al: U300, Q300 

Refer to Chapter 10.3. 
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Waveform Switching 
Test E59 

The shaper IC U401 is not able to supply a negative output when 
pulse mode is selected (not triggered). Possible faults: 

w Waveform switching A l :  U104 
w Timing IC Al :  U300, Q300 

Refer to  Chapter 10.3. 

The shaper IC is not able to  supply pulses when an output amplitude 
of 15.2 V is selected with pulse waveform in normal mode. Refer to  
E59 for the possible faults. 

Amplitude DAC Test 

The shaper IC U401 is unable to supply high positive output when 
an ouptut amplitude of 9.19 V is selected in trigger mode with -90' 
startphase and complement output mode. Check the amplitude DAC 
A2: U27, U28, U17. Refer to Chapter 10.5. 

The shaper IC U401 is unable to supply low positive output when 
an output amplitude of 1.51 V is selected in trigger mode with -90' 
startphase and complement output mode. Check the amplitude DAC 
A2: U27, U28, U17. Refer to Chapter 10.5. 
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Servicing the Power Supply 

Theory of Operation 

Introduction The HP 8116A power supply unit occupies part of the main 
board A1 and consists of the following four parts, as shown in 
Figure 10.2-1: 

Line voltage selector and transformer 
Voltage rectifiers and regulators 
Voltage and current sensing circuits 
Power-down detection circuit 

Figure 10.2-1. Power Supply block diagram 

Line Voltage Selector Refer t o  Figure 10.2-2. The line-voltage selector-switches, S2 and 
and Transformer S3, connect the incoming line-voltage lines to an  appropriate pair of 

transformer inputs. The transformer provides six ac outputs and an 
earth line t o  the bridge rectifiers. 
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Bridge Rectifiers and There are three bridge rectifiers, all modular and therefore 
Regulators replaceable: 

Table 10.2-1. Power supply rectifiers 

Rectifier Output 

f 5 V  DC 
f 24 V DC 
f 15 V DC 

The raw voltage outputs are all smoothed by capacitors, as shown 
in Figure 10.2-3. The following supplies are then fed to voltage 
regulators, with potentiometers to adjust the final voltage level: 

Table 10.2-2. Regulated voltage supplies 

Voltage and Current The smoothed f 5 V DC outputs of CR1, which drive the fan, also 
Sensing Circuits provide the basis for the voltage and current sensing circuits which 

control the +5.1 V, +5 V and -5.2 V supplies. 

t5.1 v supply 

Adjustor 

R18 
R19 
R24 
R25 

Supply 
+24 V 
-24 V 
$15 V 
-15 V 

A reference voltage of 5.1 V is obtained from the +15 V regulated 
supply, using Zener diode VR1 (6.2 V),R11 and R12. U1C compares 
the +5.1 V supply with this reference voltage and drives the 
regulator transistor Q1, via driver transistor Q2, until there is zero 
difference. 

Regulator 

U3 
U4 
U5 
U6 

If the current drawn from the +5.1 V supply is excessive, a distinct 
voltage drop develops across R2. U1D detects this and its output 
switches toward the negative supply. This forward-biases diode CR8, 
switches off Q2 and Q1, and hence the +5.1 V supply is withdrawn. 

t 5  v supply 

The same principles of operation apply to  the +5 V voltage 
regulator, U2C7 and current sensor, U2B. The 5 V reference is 
obtained from the 5.1 V reference via R13. 

The -5.2 V reference is obtained from the 5 V reference using U2D as 
an inverter with a gain of 1.04. The voltage regulator U1B and the 
current sensor U1A operate as above except that the comparator 
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output is normally negative and switches positive to  withdraw the 
supply. 

f 24 V supplies 

If the current drawn through R35/R36 becomes excessive, the 
normally negative output of U7A switches towards the positive 
supply. C20 then charges through R37 until the threshold of the 
Schmitt trigger U7B is reached. The output of U7B goes negative, 
switching on Q8 which withdraws the -24 V output of U4. Similarly, 
the output of U7C goes positive, switching on Q7 which withdraws 
the +24 V output of U3. In addition, the output of U7D goes 
positive for approximately 1 ms and a Power Down Detected signal is 
generated. 

The Power Down Detected signal resets the microprocessor, however 
when the f 24 V supplies are withdrawn the excessive current in 
R35/36 is removed and the current-sensing circuits re-enable the 
supplies. The microprocessor restarts and runs the instrument 
self-test, beginning with the frontpanel lamp-test, until the current 
becomes excessive again. 

This cycle repeats continuously and therefore the frontpanel lamps 
flash, as the self-test is never completed before the microprocessor 
resets again. Refer to the Troubleshooting part of this chapter for 
more information. 

Power-down Detection U2A is used to detect the power being switched off. Normally its 
output is negative because its inverting input is at a higher potential 
(5.1 V) than its non-inverting input (5 V). When the HP 81 16A 
is switched off, the 5.1 V supply breaks down faster than the 5 V 
reference because it is loaded by the microprocessor board. This 
is detected by U2A which switches its output towards its positive 
supply- 

The Power Down Detected signal is also generated by the f 24 V 
supply current-sensing circuits, as described in "f 24 V supplies" 
above. 

This Power Down Detected signal is used on the microprocessor 
board to ensure that the microprocessor and HP-IB switch off 
cleanly. Refer to Chapter 10.7. 
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Troubleshooting the 
Power Supply 

Id 

Figure 10.2-4. Detail of wiring to Line Voltage Selector switches 

Removing the fan Starting with the instrument in its Servicing position: 

1. Unplug the red and blue wires connecting the fan to the main 
board. 

2. Remove the four screws securing the fan to  the rear of the frame. 

3. Take out the fan assembly. 

Re-fitting the fan 1. Orient the fan so that the arrow on its case (indicating the 
direction of air-flow): 

points to the rear of the instrument 
and is on the bottom. 

2. Secure the fan to the rear of the frame using the four screws, 
keeping the arrow at the bottom and pointing outwards. 

3. Plug the red cable onto the pin marked 2, on the main board, 
routing the cable between the side of the frame and the heatsink. 

4. Plug the blue cable onto the pin marked 6. 
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f 24 V supplies If the frontpanel lamps flash when the instrument is switched on, 
this indicates that excessive current is being drawn from the +24 V 
or -24 V supply, as described earlier in "f 24 V supplies" in the 
Theory of Operation. This fault is often caused by a short-circuited 
transistor in the output amplifier. To identify which supply is 
overloaded: 

1. Make sure the instrument is disconnected from its power source. 

2. Remove W15, this disconnects the +24 V supply from the rest of 
the instrument. 

3. Reconnect the instrument and switch it on. 

If the frontpanel lamps still flash, the excessive current is being 
drawn from the -24 V supply 

If the frontpanel lamps no longer flash, the excessive current was 
being drawn from the +24 V supply. 

4. Disconnect the instrument, replace W15 and investigate the cause 
of the overload (Refer to  Chapter 10.4 as necessary). 
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Figure 10.2-5. Power supply components - Underside of main board A1 

Note The main component layout and locator for the main board A1 are 1[/ in Chapter 10.4 
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Servicing the VCO and Width Generator 

Theory of Operation 

Introduction The majority of the slope generation and timinglwidth circuitry is 
on the main board A l .  A small part of the associated circuitry is on 
the control board A2. The operation of the VCO and widthltiming 
circuits is explained under the following functions: 

Trigger input circuits 
Control input circuits 

s VCO (Slope) IC 
Timing IC 
Error and vernier feedback 

Trigger Input Circuits The trigger input circuits can be divided into three stages: 

Trigger-level Circuit 

The trigger-level circuit provides the required trigger-level 
to  the second stage without affecting the external trigger 
source.Figure 10.3-1 shows a simplified view of the circuit, refer to  
Figure 10.3-5 for the circuit details. 

Figure 10.3-1. Simplified Trigger-level circuit 

Op-amp UlOlA provides a fixed voltage of -1.25 V and allows R106, 
"Trigger Level Adjust", to  act as the variable voltage source shown 
in Figure 10.3-1. UlOlB is an  inverting amplifier with unity gain 
and provides a voltage of equal magnitude but opposite polarity 
to  the bottom-end of the divider chain formed by R101, RlOO and 
R10415. Therefore, by varying R106, the DC component of VOut 
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varies accordingly. VOut then passes through a high-to-low impedance 
converter formed by QlOO and Q 10 1. 

Trigger amplifier 

The trigger amplifier is a three-stage ECL circuit with Schmitt- 
trigger characteristics. Each op-amp stage U100B/D/C has both its 
main and complementary outputs pulled down to -5.2 V via 470 R. 
The threshold of the circuit is fixed at -1.3 V. 

Trigger selector 

The microprocessor selects the final trigger signal from 

Internal burst trigger 
Manual trigger from 
Negative slope trigger from the trigger amplifier 
Positive slope trigger from the trigger amplifier 

by enabling one of the four ECL NOR gates U102A/B/C/D via the 
trigger mode latch U103. R116,R117 and R118 convert the latch 
TTL levels to  ECL levels. 

Control Input Circuits Refer to Figure 10.3-5. The control input signal is clamped within 
f 15 V by the protection diodes CR151 and CR152. The signal 
passes through a unity-gain non-inverting buffer (U151) and is 
clamped within +5/-5.2 V by CR153 and CR154. The signal then 
passes to  the control-mode selector U152 where control-signals M1 
and M2 from the control latch U150 select its route according to 
Table 10.3-1: 

Table 10.3-1. Control signal output from U152 

VCO 
PWM 4 via 11 

Note that in AM mode the U151 output is processed directly by the 
amplitude modulator, hence pin 15 of U152 is grounded. 
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VCO (Slope) IC 

Figure 10.3-2. VCO IC block diagram 

Refer to Figure 10.3-6 and Figure 10.3-2. The VCO (Slope) IC 
U201 functions as a triangle waveform generator up to 50 MHz. 
Generation of the triangular waveform is by charging and discharging 
a ramp timing capacitor using constant currents. 

Current Sources 

External constant current sources on the control board A2 provide 
I,, ref and kown ref. When the capacitor is charging, I,, (derived 
from I,, ,f) is drawn through Q203. Once the charge threshold has 
been reached Q203 is switched off and Q204 is switched on, dumping 
I,, to ground. The capacitor now discharges through Idown ref. 

Start Phase 

The start phase of the ramp, that is the level a t  which the capacitor 
starts to charge, is fixed by two internal clamping diodes acting on 
the voltage at  pin 11 : 

Table 10.3-2. U201 Startphase control 

Pin 11 Startphase 
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The relationship between startphase and triggering signal 

Range Switches 

The ramp timing capacitance is selected from range latch U210. 
Frequencies from 1 mHz to 10 MHz are possible with the external 
capacitors, frequencies > 10 MHz use the internal capacitor in 
U201. Note that a capacitance amplifier, located on control 
board A2, is used to  provide the high capacitances required at 
frequencies < 10 Hz. 

VCO IC Schmitt Trigger 

U201 uses an internal Schmitt trigger to detect the threshold voltages 
on the timing capacitor and switch the analog circuitry within the 
IC. The upper and lower switching thresholds are set externally 
by the high and low level adjust circuits (U202A/B). U205, under 
the control of range latch U210, switches the levels according to  
Table 10.3-3. 

Table 10.3-3. U205 Control Signals 

Frequency Range EXT R3 

1 MHz - 9.99 MHz 
10  M H z  - 5 0  MHz 0 1 

Error Output 

The error output is used during the HP 8116A self-test. It is not 
used during normal instrument operation. 
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Timing IC 

Figure 10.3-4. Timing IC block diagram 

+5v 4 

1 4 5  3 26 24 23 

r- 
,iJ9b, 2 2 2 1 2  -- - - 

t 1 

The timing IC U300 performs three distinct tasks in the HP 81 16A: 

po.ER SUPPLY - 
VCO 

6 DECRDE 
COUNTER 

0 b 

Triggerable pulse width generator (TIME Mode) 

OUTPUT 

SWITCHING 

- 

Pulse width modulator (TIME Mode) 

Trigger source for Internal Burst mode (RATE Mode) 

RRS;E CONTROL 

INPUT STOFE I I 

Refer to  Figure 10.3-4 and Figure 10.3-7. The timing IC has an input 
store containing 8 control bits which control the mode of the IC: 

Table 10.3-4. U300 Digital Control Signals 

- _1 
10 

C B R J W  I Z I P  RWGE 
& d 
+ a 

S B 8 8 
-5.2V k E E  

L 
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Pin 
10 

11 

12 
13 
14 

15 
16 
17 
18 

.- 
6 17 

Name 

CONTROL 
ENABLE 

GATEITRIG 

TRIG POS 
TRIG NEG 
T I M E / ~  

MODE 
RANGE C 
RANGEB 
RANGEA 

18 7 

Signal 
- 
WS3 

LD7 
LD6 
LD5 
LD4 

LD3 
LD2 
LDl 
LDO 

1 1  

Function 

A positive TTL edge on this pin latches all 
the digital control signals into the input 
store. 
Selects trigger or gate 

Positive trigger 
Negative trigger 
Selects TIME or RATE mode 

Always 0 in this application 
Range selection, refer to Table 10.3-5 

- 
I2 
- - - - - 
13 

-. 
14 
- - 

15 



Table 10.3-5. Timing IC Range Selection 

TIME Mode 

In TIME mode 8 pulse width ranges, from 10 ns to  999 ms, are 
selectable as shown in Table 10.3-5. Within each range the pulse 
width is controlled by the FRQ IN (Pin 4) current, derived from 
the width DAC on the control board A2, and the TIME IN (Pin 5) 
current, derived from the control input. 

No. 
0 
1 

2 
3 
4 
5 

6 
7 

For triggered pulse-width generation (pulse output waveform), TIME 
mode is selected, with the appropriate width range, and then the 
width DAC sets the exact pulse width by setting the FRQ IN current 
only. The TIME IN current remains fixed at 0.2 mA. The trigger 
signal comes from the VCO (slope) IC trigger-output. 

B 
0 
0 

1 

1 

0 

0 
1 

C 

0 

0 

0 

0 

1 

1 

1 

1 1  

For pulse width modulation, TIME mode is also selected, with the 
appropriate width range, and then the control input sets the pulse 
width by controlling the TIME IN current. The FRQ IN current 
remains fixed at 0.2 mA. 

RATE Mode 

In RATE mode 8 output frequency ranges, from 1 Hz to  100 MHz, 
are selectable as shown in Table 10.3-5. The top range is not fully 
used in the HP 8116A. 

TIME 
10 ns - 100 ns 
100 ns - 1 ps 
1 ps - 10 ps 
10 ps - 100 ps 
100 ps - lms 
1 ms - 10 ms 
10 ms - 100 ms 
100 ms - 1 s 

A 
0 

1 

0 

1 

0 

1 

0 

In internal burst mode, RATE mode is selected. The RPT time 
determines the output frequency required from the timer IC. The 
microprocessor selects the appropriate frequency range and sets the 
exact frequency using the width DAC to set the FRQ IN current. 
The TIME IN current remains fixed at  0.2 mA. The output from the 
timing IC is used to trigger the VCO (slope) IC in internal burst 
mode. 

RATE 
10 MHz - 100 MHz 
1 MHz - 10 MHz 
100 kHz - 10 MHz 
10 kHz - 100 kHz 
1 kHz -10 kHz 
100 Hz - 1 kHz 
10 Hz - 100 Hz 

1 1 H z - 1 0 H z  

Error Output 

The width error output from the timing IC indicates that a trigger 
signal has been received before the completion of the previously 
triggered event. 
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Troubleshooting 

Note w If an error code is being displayed by the H P  8116A you must press 

J a key, a for example, to return the microprocessor to normal 
operation before troubleshooting. 

The component layout and locator for the main board A1 is a t  the 
end of Chapter 10.4. 

Trigger-level Circuit and Check these circuits by applying an external signal of f 5 V to the 

Amplifier Trigger Input and testing the emitter of QlOl and pin 6 of UlOO 
against Figure 10.3-8. 

$D running  

? '  ' 1  L 
$8=~m-*2.m.=--mz~xm-.-a"mm-' 

Trigger Output 
+t"m"':"""."---ttt 

I i 3 2.00 V:div 

1 f o . o o o v  

Figure 10.3-8. Trigger Input Amplifier signals 

Control Mode Selection Check the control-mode selection signals from control-latch U150 
against Table 10.3-6: 

Table 10.3-6. U150 Control Mode truth table 
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Control 
Mode 

off 
FM 
AM 
PWM 
VCO 

M2 
Pin 15 

H 
L 
H 
H 
L 

M3 
Pin 9 

L 
L 
H 
L 
L 

M1 
Pin 12 

L 
H 
L 
H 
L 



Frequency Range Check the frequency-range selection signals from range-latch U210 
Selection against Table 10.3-7: 

Table 10.3-7. U210 Frequency Range truth table 

Waveform Selection Check the waveform selection signals from the trigger-mode latch 
U103 against Table 10.3-8: 

Table 10.3-8. U103 Waveform truth table 

LFR 
H 
H 
H 
H 
H 
H 
H 
L  
L  
L  
L  

No. 

0 
1 

2 
3 
4 

5 
6 
7 
8 
9 
10 

VCO Set up the H P  8116A as follows: 

Mode NORM 
Waveform Sine 

FRQ 1 .00 kHz 
DTY 80% 

Frequency 

10.0 MHz - 50.0 MHz 
1.00 MHz - 9.99 MHz 
100 kHz - 999 kHz 
10.0 kHz - 99.9 kHz 
1.00 kHz - 9.99 kHz 
100 Hz - 999 Hz 
10.0 Hz - 99.9 Hz 
1.00 Hz - 9.99 Hz 
100 m H z  - 999 m H z  
10.0 m H z  - 99.9 m H z  
1.00 m H z  - 9.99 m H z  

Waveform 
Sine, triangle, square 
Sine, triangle, square 
Pulse 
Pulse 

Check the waveforms at  TP1,  T P 2  and pin 12 of U201 against 
Figure 10.3-9 (Note that  the signal a t  T P 1  may not be symmetrical): 
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L  L  L  H H 
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L  L  
L  H 
H L  
H H 



+ running 

i--- U201 Pin 12 

Figure 10.3-9. VCO Input and Output signals 

Schmitt Trigger Levels 

For frequencies up to  999 kHz the Schmitt-trigger levels are set 
at  0 V for the low level (U201 pin 14) and 2 V for the high level 
(U201 pin 15). Hence the timing-capacitor voltage on pin 12 of U201 
varies between 0 and 2 V as shown in Figure 10.3-9. 

If the levels are incorrect: 

1. Switch off the HP 8116A. 

2. Remove the VCO (slope) IC U201. 

3. Switch on the HP 8116A and press (LCL) to  reset error E21. 

4. Check that the voltages supplied to  pins 14 and 15 of U201's IC 
socket are correct. 

5. If not, check the analog switch U205 against Table 10.3-9: 

Table 10.3-9. U205 truth table 

lup Current Source 

Frequency 

1.00 mHz - 999 kHz 
1.00 MHz - 9.99 MHz 
10.0 MHz - 50.0 MHz 

1. Set up the HP 8116A as follows: 

Mode 
DTY 

R3 EXT 

L H 
H H 
H L 

NORM 
50% 

2. Remove the VCO (slope) IC as described in "Schmitt Trigger 
Levels".Remember to press @ to reset the error condition. 

ON channels 
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3. Connect a current meter between pin 9 of U201's socket and 
ground, then check the current values against Table 10.3-10. 

Table 10.3-10. 
lup, Iup ref and Idown ref currents at 50% duty-cycle 

1. Set up the HP 8116A as follows: 

Mode 
DTY 

NORM 
50% 

2. Remove the VCO (slope) IC as described in "Schmitt Trigger 
Levels".Remember to press (LCL) to reset the error condition. 

3. Connect a current meter between pin 5 of U201's socket and 
ground, then check the current values against Table 10.3-10. 

Idown ref Current Source 

1. Set up the HP 8116A as follows: 

Mode 
DTY 

NORM 
50% 

2. Remove the VCO (slope) IC as described in "Schmitt Trigger 
Levels".Remember to press (LCL) to  reset the error condition. 

3. Connect a current meter between pin 3 of U201's socket and 
ground, then check the current values against Table 10.3-10. 

Width Generator Set up the HP 8116A as follows: 

Mode NORM 
Waveform Pulse 
FRQ 100 kHz 
WID 6.00 ps 

Check the signals a t  TP2, T P 3  and pin 20 of U300 against 
Figure 10.3- 10 (Note that the capacitance of the oscilloscope probe 
may change the width measured at pin 20 of U300). 
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1 f -1.200 V 

Figure 10.3-10. Width Generator Input and Output signals 

Width Vernier Current 

1. Set up the HP 8116A as follows: 

Mode NORM 
Waveform Pulse 
FRQ 1.00 kHz 

2. Measure the voltage at R3081C303 and check against 
Table 10.3-11. 

Table 10.3-1 1. Voltage at R308/C303 

3. Check that pin 1, pin 4 and pin 5 of U300 are held at virtual 
ground (Minimum -40 mV, maximum 0 mV). 
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Servicing the Shaper and Output Amplifier 

'Theory of Operation 

Introduction The shaper and output amplifier circuits are located on the main 
board A1 and are divided into the following parts: 

Shaper IC 
Amplitude Modulator 
Current Mirror 
Pre-Attenuator 
Signal Output Amplifier 
Output Attenuator 
Trigger Output Amplifier 

These circuits are the last in the signal path. 

Shaper IC The shaper IC U401, shown in Figure 10.4-1,is a high-performance 
signal-control circuit which operates either as a linear pre-amplifier or 
as a triangle- t e s ine  converter. 

OUTPUT 

I 

m-cFCRI FXRWCCFR 
U401 

LOGIC LOCIC 
P f R R  I C  

VU: M E  010 

15 

B R W C m  
H3DE P L U I T  S U T C T  

Figure 10.4-1. Shaper IC Block Diagram 

The main inputs are differential current inputs. There is also a 
single-ended EECL voltage input (0 V to  -0.6 V) which generates an 
output pulse with fast, but fixed, transition times. 
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The output waveform of the differential inputs is selected digitally by 
the mode-select inputs. 

The amplitude modulator is controlled externally, refer to  
"Amplitude Modulator". 

For all waveforms, normal or complement output is selected by 
digital input. 

Amplitude Modulator The amplitude modulator is controlled by two external signals. The 
first is the modulating signal itself (AM) which is derived from the 
external signal applied to  the control input connector. The second is 
the TTL control signal M3 which is used to  enable the modulating 
signal. 

When M3 is high, as a result of selecting AM control mode a t  the 
frontpanel, the circuit operates as follows: 

Transistor Q430 is switched off, Q431 base is biased towards the 
+5 V supply and follows the AM signal. Q431 emitter tracks the 
base potential and therefore Q432 turns on. Q432 and Q433 form 
the complementary amplifier stage of the circuit and ensure that the 
signal applied to  the shaper IC has a current capability and offset 
proportional to  its input amplitude. 

Current Mirror The differential output of the shaper IC requires a "current mirror" 
output stage which eliminates the effect of quiescent currents and 
doubles the available output signal. The operating principle is 
illustrated in Figure 10.4-2, and depends on Q1A and Q1B being a 
matched pair so that I, = Ib. 

In the HP 8116A Q1A = Q401A, Q1B = Q401B and Q2 = Q402. 
In triangle and sine waveforms Q403 is turned on, switching the 
R441/C406 combination into the current mirror in order t o  improve 
its performance. 

10.4-2 Servicing the Shaper and Output Amplifier 

Scans by ARTEK MEDL4 => 



+v +v 

( O I R  RND 0 1 0  ARE 
R  MRTCHED P R I R )  

IBE 
---+ - I1I 

! 1b 

"" ' 11. 

Figure 10.4-2. Current Mirror 

Pre-Attenuator The pre-attenuator circuit is controlled by the microprocessor via 
latch U503. Logic signals K 1  - K4 control relays K501 - K504 to  
provide three levels of attenuation: 

Table 10.4-1. Pre-attenuator ranges 

Signal Output Amplifier The output amplifier amplifies the signal received from the shaper 
IC via the pre-attenuator and adds the required offset voltage. A 
simplified version of the circuit is given in Figure 10.4-3 
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CONTROL 

OFFSET 
R o f f s  

INPUT 

Figure 10.4-3. Simplified Output Amplifier circuit 

The circuit is effectively an inverting amplifier with a voltage gain 
given by 

Rf b Gain = - 
Rin 

The main HF amplifier consists of the discrete transistors 
Q501 - Q513 and their related components on Figure 10.4-5. 

The offset current error of the amplifier is compensated for by the 
offset-current control amplifier U501. This amplifier compares the 
virtual ground at the main-amplifier's inverting-input with actual 
ground and supplies a compensating current via R, in order to 
maintain zero difference. 

The offset-voltage control amplifier U502 detects any offset 
voltage at  the main amplifier output, via the feedback network 
c x R;, / c x Rm, and compensates for it via the main-amplifier's 
non-inverting input. 

The required output-offset is created by injecting the offset-input 
signal from, the offset vernier DAC, into the summing point of the 
offset-voltage control amplifier via kRs. 
The main amplifier can be divided into three stages: 

Input 

The signal from the shaper IC current-mirror is applied to  the 
inverting input where it is amplified by Q501 and Q502 (common 
base amplifiers). CR501 and CR502 provide the required bias 
voltages. The offset signal is applied to  the non-inverting input at 
the junction of CR501, CR502 to  ensure a constant reference point. 
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Voltage gain 

The signals from the input stage, generated across R524 and R527, 
are applied to the bases of Q503 and Q504. These transistors operate 
as emitter followers for Q505 and Q506 which provide the actual 
voltage gain. 

Output 

The output stage consists of the emitter-follower pairs Q510, Q512 
and Q511, Q513. These decouple the voltage gain stage from the low 
output-impedance. 

Output Attenuator The output attenuator provides 20 dB of attenuation while 
preserving the 50 R output impedance. The output signal is 
attenuated when K505 is switched off and K506 switched on. Note 
that the output is completely disabled when both relays are switched 
off. 

Trigger Output Amplifier The trigger amplifier is a current source designed to  supply 2.4 V 
into 50 R (or 4.8 V into high impedance) when its output is high. 
Its input is driven from the timing IC or the VCO (slope) IC via 
multiplexor U104. 
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Troubleshooting 

Note If an  error code is being displayed by the HP 8116A you must press 
a key, (LCL] for example, t o  return the microprocessor t o  normal 
operation before troubleshooting. 

The component layout and locator for the main board A1 is a t  the 
end of this chapter. 

Shaper IC Inputs 1. Set up the HP 8116A as follows: 

Mode NORM 
Waveform Triangle 
FRQ 1.00 kHz 
AMP 999 mV 
OFS 0 V 

2. Use an oscilloscope to  check the  signals a t  pins 18 and 19 of U401 
and T P 4  against Figure 10.4-6. Note that  the  signals on pins 18 
and 19 are not necessarily symmetrical. 

Figure 10.4-6. Shaper IC Input and Output (Sinepriangle) 

3. Set the  HP 8116A amplitude t o  9.99 V and repeat the check. 

4. Set the HP 8116A amplitude to  16.0 V and repeat the check. 

5. Set up the HP 8116A as follows: 

Mode NORM 
Waveform square 
F RQ 1.00 kHz 
AMP 999 mV 
OFS 0 V 
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6. Use the oscilloscope to  check the signals a t  pin 12 of U401 and 
TP4 against Figure 10.4-7. 

? -,,.,.,-,,, ..i.ci- U401 Pin 12 1 
! 

Figure 10.4-7. Shaper IC Input and Output (Square/Pulse) 

7. Set the HP 81 16A amplitude to  9.99 V and repeat the check 

8. Set the HP 8116A amplitude to 16.0 V and repeat the check. 

Shaper IC With the HP 8116A offset set to  0 V, check the amplitude-vernier 
Amplitude-vernier control-voltage for the amplitude settings given in Table 10.4-2. The 

Control-voltage voltage is measured at the junction of R422, R450 and R445. 

Table 10.4-2. Amplitude-vernier Control-voltages 

Shaper IC Re fe rence  1. Switch off the HP 8116A. 

Current 2. Remove the shaper IC U401. 

3. Switch on the HP 81 16A and press the (LCL) key to clear error 
E51. 

4. Connect a current meter between pin 16 of U401's IC socket and 
ground. 

5. Check that the current is approximately 2.5 mA. 

6. Switch off the HP 8116A before replacing the shaper IC. 
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Shaper IC Check that  the signal levels a t  the emitters of Q401A and Q401B are 
Current-mirror identical, as these transistors are a matched pair. 

Pre-Attenuator and Check the relay control signals K1 - K6 against Table 10.4-3: 

Output Attenuator 
Control Signals 

Table 10.4-3. Attenuator Control truth table 

Offset-vernier 1. Set the H P  8116A amplitude to  100 mV 
Control-voltage 2. Check the offset-vernier control-voltage, received from the control 

board A2 a t  the junction of R508, C501, against Table 10.4-4: 

Amplitude range 

10.0 V - 16.0 V 
1.00 V - 9.99 V 
100 mV - 999 mV 
10.0 mV - 99.9 mV 
Waveform Off (>I00 mV) 
Output Disabled 

Table 10.4-4. Offset-vernier Control-voltages 

K1 K2 K3 K4 K5 K6 

L H H H L H  
H L H L L H  
H H L L L H  
H H L L H L  
H  H  L  H  L  H  
X X X X H H  

Output Amplifier 

OfLet 
setting 

-7.95 V 
-5.00 V 

0 v 
+5.00 V 
+7.95 V 

Do not operate the H P  8116A without the heatsinks fitted on 
Caution I(U board A1 

Control voltage 
at R508, C501 

+3.20 V f 50 mV 
+2.00 V f 50 mV 

O V  f 2 0  mV 
-2.00 V f 50 mV 
-3.20 V f 50 mV 

If you need t o  replace one or more of the transistors Q505 - Q513, 
do not attempt to remove the heatsink and transistor adaptors 
together, this is likely to damage the transistors. 

1. Remove all the screws securing the heatsink(s). 
2. Remove the heatsink(s). 
3. Remove the adaptor(s) from the transistor(s) t o  be replaced. 
4. Replace the transistor(s). 
5. Re-fit the adaptor(s) and heatsink(s). 
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1. Set up the HP 8116A as follows: 

Waveform Off 
0 FS 0 V 

2. Measure the voltage a t  CR501 and CR502: 

If i t  is fully negative (approximately -15 V) check U502, Q502, 
Q504 and Q506. 

If i t  is fully positive (approximately +15 V) check Q501, Q503, 
Q505 and U502. 

3. Check if Q510/Q511 or Q512/Q513 have failed (emitter-collector 
short-circuit). 

If you need to  change any of the output-stage transistors Q508 - 
Q513, also check CR.505 and CR506. They protect the output 
stage a t  high amplitudes and frequencies by discharging the 
base-emitter capacitor of Q510 -Q513. 

4. Set the HP 8116A to  a high output amplitude and square 
waveform. 

5. Observe the main output using an oscilloscope and check the 
edges for distortion. 

If there is distortion, check the output-amplifier input signal a t  
TP4. 

If the input signal is clean and the leading edge of the output 
signal is distorted, check Q503 and Q505. 

If the input signal is clean and the trailing edge of the output 
signal is distorted check Q504 and Q506. 
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Servicing the Standard Control Board 

Theory of Operation 

Introduction The main function of the control board A2 is t o  convert digital 
control data  into analog control signals used on the main board 
Al .  The main board supplies power to  the control board and the 
microprocesor board A3 supplies the digital control data. The 
standard control board is divided into the following areas: 

1 Timer circuit 
Address decoders 
-9 V Reference circuit 
Digital to Analog Converters (DACs) 
Offset and Amplitude circuits 
Width Vernier Current Source 
Up and Down Current Sources (Frequency and duty-cycle circuits) 

w Capacitance Amplifier 

Timer Refer to  Figure 10.5-5. The timer circuit is an astable multivibrator 
which produces an output of approximately 100 Hz when enabled - by 
RESET and the input t o  pin 4. The output is used to  generate NMI 
which interrupts the microprocessor and makes it jump to  an error 
subroutine where it illuminates the error display. 

Address Decoders Refer t o  Figure 10.5-5. Local address decoding is performed by U14 
and U20. Both decoders share LA3-LA5 from the microprocessor - - 
board as address inputs, WS5 enables decoder U14 and WS8 enables 
decoder U20. The decoder outputs enable the various devices on the 
latched-data bus LDO-LD7. 

-9 V Reference Circuit Refer to Figure 10.5-6. The -9 V reference is used by the amplitude, 
offset, and width-vernier current source DACs. It is derived from a 
unity-gain inverting amplifier (U5B) and provides a constant current. 
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Digital to Analog 
Converters Normal operation 

1," I , "  
4 

0v 

Figure 10.5-1. Principle of DAC Operation 

The amplitude, frequency and offset DACs (U27, U6 and U24) 
operate on the principle summarised in Figure 10.5-1. The current 
I;, comes from a reference voltage and is repeatedly divided by two 
at  each branch of the resistance network. This process provides a 
series of binary current-fractions which are switched t o  ground or the 
summing point X. Each switch is operated by the data bit which has 
the same significance as the current it controls (A=Most Significant 
Bit). The total current summed at X therefore represents the data 
value as a fraction of I;,. For example, in Figure 10.5-1 with all three 
switches on ( all three data bits on): 

Reciprocal operation 

Figure 10.5-2. DAC - Reciprocal operation 

The width-vernier current-source and duty-cycle DACs operate in 
a similar fashion but are set up t o  produce an output which is the 
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reciprocal of the input value. Refer to  Figure 10.5-2. The currents 
summed a t  the inverting input of the op-amp can be expressed as: 

Therefore: 
8 va = --Vrej 
7 

Offset and Amplitude Refer t o  Figure 10.5-6 and Figure 10.5-1. The offset DAC U24 is a 
circuits 12-bit multiplying device which provides two output currents. IOutl 

is the summed current derived from the reference voltage via the 
selected A networks. (Ix in "Digital to  Analog Converters"). IoUtz is 
the sum of the unselected currents and hence: 

U24 has no internal latches and, since the DAC output must be 
available continuously and simultaneously with the amplitude DAC 
output, external latches are provided (See Figure 10.5-5). The low 
and high bytes of the offset value are loaded seperately - from the 
latched-data bus into latches U23 and U21 using LBO and HBO -- 
to  enable the latches. The  SCA (WS4) signal is then used to  pass - 
the data  to  U24 via U43 and U22. The SCA signal is also inverted 
by U19F and used to  enable the amplitude DAC U27. Therefore 
the microprocessor can prepare new data for U24 and U27 before - 
enabling both - with SCA. The  time difference between SCA, enabling 
U27, and SCA, enabling new data  for U24, is the propagation delay 
through U19. 

The offset level output from U26 can be attenuated using R45. The 
microprocessor switches R45 in or out of the circuit by using the 
OFFS signal t o  control switch Y in U17. 

Width Vernier Current Refer to Figure 10.5-7. The width vernier DAC operates as a 

Source reciprocal DAC, as described in "Digital t o  Analog Converters". The 
output current passes through one of two resistance paths selected by 
switch Z of U17 using COMP2. The  signal then goes to  the analog 
decoder section of the Timing IC on the main board Al .  
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Up and Down Current Refer to Figure 10.5-3 and Figure 10.5-7. The up and down 

Sources constant-current sources are used by the VCO (slope) IC U201 on 
the main board. The up-current charges a timing capacitor up to a 
threshold voltage and then the down-current discharges it. Therefore 
the sum of the currents defines the period, and the ratio of the 
currents defines the duty-cyle. 

Figure 10.5-3. 
Ramp generation by charging and discharging a capacitor with 

constant currents 

The output of the frequency DAC (U6,U7 in Figure 10.5-6) is 
the reference input for both the up and down duty-cycle DACs. 
Therefore when the frequency data changes, both the up- and 
down-currents change in the same proportion and the output 
frequency changes without changing the duty cycle. 

At 50% duty-cycle the up- and down-currents are identical so 
that the capacitor charges and discharges at  the same rate. To 
achieve 20% duty cycle the microprocessor adjusts the up-DAC 
and down-DAC so that the up- and down-currents are in the ratio 
80% : 20%, but their sum remains constant. This means the 
capacitor charge time is now 20% of the period, but the period 
remains constant. 

Capacitance Amplifier Refer to Figure 10.5-5. The capacitance amplifier allows the effective 
capacitance of a capacitor to be changed according to the formula: 

A simplified version of the circuit is given in Figure 10.5-4. In the 
HP 8116A the microprocessor varies R1 using latch U3 and relays 
K1-K4. 
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4 1 
Figure 10.5-4. Simplified Capacitance Amplifier 

The capacitance amplifier provides the large capacitances needed by 
the VCO (slope) IC U201 to achieve frequencies < 10 Hz (See "Up 
and Down Current Sources"). The capacitors required for higher 
frequencies are located on the main board. 
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Troubleshooting 

Note If an error code is being displayed by the H P  8116A you must press 
a key, [LCL) for example, to  return the microprocessor to  normal 
operation before troubleshooting. 

The component layout and locator for the standard control board 
A2 is at the end of the chapter. 

Timer 1. Set up the HP 8116A as follows: 

Waveform Sine 
Control E.WID 

2. Check that pin 3 of U31 is delivering a signal of approximately 
100 Hz. 

Address Decoders The address decoders can be checked using signature analysis: 

1. Set the microprocessor to  free-run as described in "Free Running 
Signature Analysis" in Chapter 10.7, except keep A2  W2 
connected. Then connect the signature analyzer probes to the 
microprocessor board as given in Table 10.7-2. 

2. Connect the data probe to  the microprocessor's +5 V supply and 
check that the signature is 0003. If not, the microprocessor is not 
free-running. 

3. Use the data probe to check the signatures of U14, U19 and U20 
against Table 10.5- 1. 

Table 10.5-1. 
Signatures for Control Board Address Decoders 
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Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

U14 

P50H 
CH9U 
8759 
8U95 
8U95 

F2F2 

OF4F 
71P0 
58F8 
27A6 
F491 
PlOH 

U19 

FU39 
FU3A 

79HF 
79HU 
PU9A 
PU99 
55F7 
55F4 

U20 

P50H 
CH9U 
8759 
1FH6 
1FH6 

FU39 

H456 
l l A F  
8392 
508P 
04H5 
8UP5 



Frequency Control 1. Check that  U16 operates according to  the following table: 

Table 10.5-2. U16 Frequency Range Selection 

2. For the following frequencies check the frequency DAC 
output-voltage a t  TP4: 

Table 10.5-3. Frequency DAC - Output Voltages 

Frequency 
Range 

1.00 mHz - 99.9 Hz 
100 Hz - 9.99 MHz 
10.0 MHz -50.0 MHz 

Frequency Voltage at TP4 

-0.44 V f 10% 
-2.20 v *lo% 

9.99 kHz -4.39 V f 10% 

ON channels 

Duty Cycle Control 1. Set up the HP 8116A as follows: 

Pin 10 
C"MPl 

H 
H 
L 

Pin 15 to: 

Pin 1 
Pin 1 
Pin 2 

Waveform Sine 
FRQ 9.99 kHz 

Pin 9 
COMP2 

L 
H 
L 

Pin 4 to: 

Pin 5 
Pin 3 
Pin 5 

2. Check the duty-cycle DACs' output-voltages against the following 
table: 

Table 10.5-4. Duty-Cycle DACs - Output Voltages 

Width Control 1. Set up the HP 8116A as follows: 

Waveform Pulse 
FRQ 1 kHz 

2. Check the width vernier DAC's output-voltage against the 
following table: 

Table 10.5-5. Width Vernier DAC - Output Voltages 
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3. Check that U17 operates according to  the following table: 

Table 10.5-6. U17 Width Range Selection 

Width 

10.0 ns - 99.9 ns 
100 ns - 999 rns 

Amplitude Control 1. Set up the HP 8116A as follows: 

OFS 0 mV 

2. Check the amplitude DAC's output-voltage against the following 
table: 

Table 10.5-7. Amplitude DAC - Output Voltages 

3. Check that U17 operates according to the following table: 

Table 10.5-8. U17 Amplitude Range Selection 

Amplitude 

1.00 V 
5.00 V 
9.99 V 
10.0 V 
16.0 V 

Pin 13 

Voltage at TP8 
- 

3.96 V f 10% 
2.20 V f 10% 

< 15 mV 
2.64 V f 10% 
< 10 mV 

Offset Control 1. Set up the HP 8116A as follows: 

AMP 100 mV 

2. Check the offset DAC's output-voltage against the following table. 
If necessary you can also check that the DAC is receiving the 
correct data from the offset latches. 
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Table 10.5-9. Offset DAC - Output Voltages 

Note If the output levels are set using the HIL and LOL parameters, the 
microprocessor calculates the appropriate AMP and OF'S parameters 
to use with the hardware. QO is only used when (HIL - LOL) is an 
odd number, since OF'S = (HIL - LOL)/2 and the offset then needs a 
0.5 mV correction. 

Offset 

+7.95V 
+5.12V 
+1.00V 

+ 1 0 m V  
0  mV 
- 1 0 m V  
-100 m V  
-999mV 
-1.00V 
-5 .12V 
-7 .95V 

3. Check that U17 operates according to the following table: 

Table 10.5-10. U17 Offset Range Selection 

Capacitance Amplifier Check U3 and its associated relays against the following table: 

Volt age 
at TP9 

- 7 . 3 5 V f 2 0 %  
- 4 . 7 0 V f 2 0 %  
- 0 . 9 2 V f 2 0 %  

+ 9 9 9 m V - 9 . 2 2 V f 2 0 %  
+ 1 0 0 m V - 0 . 9 2 V f 2 0 %  

- 0 . 0 9 V f 2 0 %  
< 20 mV 
+ 0 . 0 9 V f 2 0 %  
+0.92 V  f 2 0 %  
+ 9 . 2 2 V f 2 0 %  
+ 0 . 9 2 V f 2 0 %  
+ 4 . 7 0 V f 2 0 %  
+ 7 . 3 5 V f 2 0 %  

Table 10.5-1 1. 
U3 Capacitance Amplifier Range Selection 

Input Data 
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Q11 Q10 Q9 Q8 Q7 $6 Q5 Q4 Q3 Q2 Q1 Q0 

0  0  0  1 1  1 0  0  1 0  1 0  
0  1 0  0  0  0  0  0  0  0  0  0  
0  1 1 1  0  0  1 1 1 0  0  0  
0  0  0  0  0  0  1 1 0  0  1 0  
0  1  1 1 0  0  1  1 1 0  0  0  
0  1 1 1  1 1  1 0  1 1  0  0  
1 0 0 0 0 0 0 0 0 0 0 0  
1 0  0  0  0  0  0  1 0  1 0  0  
1  0  0  0  1 1 0  0  1 0  0  0  
1 1 1 1 1 1 0  0  1 1 1 0  
1 0  0  0  1 1  0  0  1 0  0  0  
1 1 0  0  0  0  0  0  0  0  0  0  
1 1 1  0  0  0  1 1 0  1 1 0  

Frequency 
Range 

1.00 mHz - 9.99 mHz 
10.0 mHz - 99.9 mHz 
100 mHz - 999 mHz 
1.00 Hz - 9.99 HZ 
2 1 0  Hz 

Decimal 

458 
1024 
1848 

50 
1848 
2028 
2048 
2068 
2248 
4046 
2248 
3072 
3638 

U3 Pin 
6 5 4 3  

L H  H  H  
H  L H  H  
H  H  L H  
H  H  H  L 
H  H  H  H  

Relay on 

K4 
K3 
K2 
K1 

None 



MODEL HP8116A 
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BOARD 18.5-17 

GRID 
DES. LOC. 

FIGURE 18.5-8. STANDARD CONTROL BD A2 COMPONEN 
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Servicing the Option 001 Control Board 

Theory of Operation 

Introduction This chapter covers the extra circuitry implemented on the Option 
001 control-board to provide the burst modes and sweep modes. 
Refer to Chapter 10.5 for the standard control-board functions as 
these remain the same on the Option 001 board. Note that the 
majority of the optional hardware relates to burst-generation because 
frequency-sweeping is software controlled. 

DATA BUS DATR BUS 

,! COUNTERS) 
COUNTER COUNTER 

B M S T  FF DETECT 1 

TRIGGER JUL SQUARE OUTPUT 

INPUT VCO 

Figure 10.6-1. Simplified Burst Generator (Option 001) 

Figure 10.6-1 shows a simplified view of the burst-generator circuits. 
The burst flip-flop and the VCO are located on the main board, not 
on the control board. Refer to Figure 10.6-3 and Figure 10.6-4. 

Burst Number The burst number is loaded into latches U18 and U15 on receipt 

Acceptors of (low byte burst) and HBB (high byte burst) from the - 
control-board address decoder. The LBC signal loads the burst 
number into the counter circuits and resets the blocking flip-flop U35 
which allows the counter to start counting down. 

Servicing the Option 001 Control Board 10.6-1 
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Counter The 11-bit counter consists of two 4-bit counter ICs (U41 and 
U42) and three flip-flops U35 and U36A which handle the three 
least-significant bits. The whole counter counts down when clocked 
by the burst-clock signal from the main board. The burst-clock 
signal is enabled by the burst-on signal which is withdrawn when the 
counter reaches 1 (See "Blocking Flip-flop"). 

Blocking Flip-flop The blocking flip-flop U39 is set by U40B when both counter ICs 
reach zero. The Q output disables counter U41 and the output 
enables the wired-or "Detect 1" circuit.The count-down continues 
until the counter flip-flops (U35 and U36A) reach 1 and the burst-on 
signal is withdrawn, stopping the burst-clock signal. 

X-Output Generator DAC U29 is used to produce a frequency-related output-voltage 
during frequency sweeps. The software arranges that 0 V corresponds 
to  the starting frequency (STA) and the voltage increases by 1.5 V 
for each frequency decade swept as shown in Figure 10.6-2. 

Figure 10.6-2. X-output in sweep mode 

Marker Output The marker output is driven by the microprocessor using a spare bit 
in the offset data latch U23. The output is TTL compatible. 

Hold Input The hold input is connected to  the enable input on latch U3. If the 
input is held high (TTL) the latch is disabled, its outputs become 
high-impedance and the capacitance-amplifier feedback path is 
removed. The overall effect is that for fnequencies < 10 Hz the 
VCO timing capacitor is isolated and the HP 81 16A's output sweep 
stops with the output voltage held at  its current level. The sweep 
continues when the hold input is switched low. 
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7 

MARKER WTPUT 1 > 

X OUTPUT 4 

- 

1 1 

FROM A 3  
MICROPROCESSOR 

BOARD 

P/O A 2  CONTROL BOARD ( O P T . 0 0 1 )  

2 

SWEEP 
GENERATOR 

3 SERVICE 

c MODEL HP8116A 
FIGURE 10.6-3. 
OPTION 001 SCHEMATIC 1 
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Troubleshooting 

Note If an error code is being displayed by the H P  8116A you must press 3 a key, @ for example, t o  return the microprocessor t o  normal 
operation before troubleshooting. 

The component layout and locator for the Option 001 control 
board A2 is a t  the end of the chapter. 

Output Address Address decoder U20 provides control signals for the Option 001 

Decoder circuits. These can be checked using signature analysis, refer to 
"Address Decoders" in Chapter 10.5. 

Burst Counter Test the burst counter circuits using the following procedure: 

1. Switch off the HP 8116A 

2. Desolder wire W3 on the control board A2 and resolder it t o  the 
"test" position. 

3. Connect A1 U203 pin 10 t o  ground. 

4. Switch on the HP 8116A and set it up as follows: 

Control E.BUR 
BUR 1024 
FR& 1 MHz 

5. Press the button 

6. Check the TTL logic levels a t  the outputs of U18 and U15: 

Table 10.6-1. 

7. Using an oscilloscope and ECL- and TTL-logic probes you 
can test the burst- counter waveform and timing da ta  against 
Figure 10.6-5. 

Signal 

BN1 
BN2 
BN3 
BN4 
BN5 
BN6 
BN7 
BN8 
BN9 
BNlO 
BNl l  
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Pin 

U18 Pin 2 
U18 Pin 5 
U18 Pin 6 
U18 Pin 9 
U18 Pin 12 
U18 Pin 15 
U18 Pin 16 
U18 Pin 19 
U15 Pin 2 
U15 Pin 5 
U15 Pin 6 

Level 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 



S I G N A L  S I G N A L  ' SCOPE 
LOCRT I ON T I M E / D I V  

u35 p t n  9 (EcL)  1 1 /-' S 

U35 P l n  3 (ECL) CHECK WITH ECL PROBE THAT PULSES ARRIVE 

~ 3 5   PI^ 2 (EcL)  1 ,P S 

U35 P l n  15 ( E C L I  CHECK WITH ECL PROBE THRT PULSES ARRIVE 

u35 pin 14 <ECL> J-1 1 ,P ' 

U42  pin 12 (TTL,J n r 8 -  2 m s  
U 4 0  P l n  6 ( T T L )  CHECK WITH TTL  PROBE THAT PULSES ARRIVE 

Figure 10.6-5. Burst-counter waveform and timing data 
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or write data  to, the addressed location. Note that  some devices can 
only be read from, others can only be written to, and others can both 
be read from and written to. 

Read Only Memory The ROM is a permanent data-store which contains the 

(ROM) microprocessor program and other fixed da ta  such as the standard 
parameter set. 

Random Access The RAM is a data-store which the microprocessor can write t o  and 
Memory (RAM) read from using the read/write (RIW) control line to  choose which 

operation is required. 

The RAM is used t o  store the current parameter set and temporary 
data  needed by the microprocessor. The H P  8116A's RAM 
has a battery back-up power supply, described in the following 
section, which means the data in the RAM is maintained while the 
instrument is switched off. This allows the current parameter set to  
be restored when the instrument is switched on again. 

The normally negative "Power Down Detected" signal is used t o  
ensure that  the RAM data  is not corrupted when the instrument is 
switched off.(Refer t o  Figure 10.7-5). Normally U27A's output is low, 
U27B's output is therefore positive and the RAM SELECT output 
from U15C can enable the RAM by switching on U29C. When the 
"Power Down Detect" signal goes high, U27A's output goes low, 
U27B's output goes low and U15C cannot switch on U29C. Therefore 
the RAM becomes, or remains, disabled. 

RAM Battery Supply When the instrument is operating, U27C's output is high, Q1 is 
switched on and the RAM U10 is powered from the  +5 V supply. 
(Refer to  Figure 10.7-5). When the "Power Down Detected" signal 
goes high, U27C's output goes low and switches off Q1. The  +5V 
supply to  the RAM is now maintained by the battery BT1. 

HP-IB General Purpose The GPIA IC U30 interfaces between the microprocessor and the  
Interface Adapter HP-IB, as shown in Figure 10.7-4. The IC pin configuration is given 

in Figure 10.7-2. 

Microprocessor Interface Signals 

DO-D7. Eight bidirectional,tri-state da ta  lines allowing da ta  transfer 
between the microprocessor and the GPIA. 
- 
CS. A negative edge selects the GPIA enabling the microprocessor to  
communicate with the GPIA. 

~ m .  The READ/WRITE input controls GPIA register access and 
the direction of da ta  transfer on the data  pins. It is connected to  the 
microprocessor's READ/ WRITE output . 
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RSO-RS2. The register select lines are connected to the three lowest 
address lines AO-A2 and allow the microprocessor to  choose a GPIA 
register to read from or write to. 
- 
IRQ. The interrupt request output allows the GPIA to  interrupt the 
microprocessor. 

RESET. This input is used to  initialize the GPIA. The signal is the 
same RESET signal generated to  reset the microprocessor. 

E. The enable input activates the address inputs, R/W input and 
enables da ta  transfer with the data  bus. It is also used internally as 
a state counter, allowing the GPIA to  change interface states. E is 
connected to  the micropocessor's clock output. 

Figure 10.7-2. GPIA IC pins 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30. 

29 

ae 
27 

26 

25 

24 

23 

22 

21 

HP-18 Interface Signals 

- 
1 IRO . eS2 

.PSI . RSB - 

.IS3 - . IBI 
- 

. I 6 2  

.W - 
1 IB4 - . 185 - 
IS 
- 1 IB7 . T*I . T m  

p f i  . E ~ I  . TRIG 
- 

.SKU 

.m - L IFC 

180-167. Eight HP-IB data  lines. 

DAC. When valid data is received, the GPIA switches DAC high to  - 

indicate that  the da ta  has been accepted. 

RFD. The GPIA switches the RFD line high t o  indicate that  it is 
ready for data. 

m. The GPIA pulls the DAV line low t o  indicate that  it has valid 
da ta  to  transmit. 
----- 
ATN,IFC,SRQ,EOI,REN. These bus management lines are used to  
control the flow of data  on the HP-IB data lines. 
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Address Decoding 
ADDRESS B U S  

I 

K E Y  BORRD 

SELECT G P I A  

) D ISPLAY 

Figure 10.7-3. Address decoding 

Address decoding is performed at  two levels, as shown in 
Figure 10.7-3. The main decoder U12 uses microprocessor addresss 
lines A12, A13 and A15 to enable one of the following: 

8 ROM U40 
Sub-decoder 1 U13 
Sub-decoder 2 U14 

Sub-decoder 1 

If sub-decoder 1 U13 is enabled by the main decoder, it uses 
microprocessor address lines A8, A9 and A10 to enable one of the 
following: 

RAM U10 
Keyboard Scanner U19 
GPIA U30 

Sub-decoder 2 

If sub-decoder 2 U14 is enabled by the main decoder, it uses 
microprocessor address lines AO, A1 and A2 to enable one of the 
following: 

8 Latched Data Bus Latch U16 
Control Board Addressing via U17,U18,U21 (Refer to "Control 
Board Address Decoding") 
Device Bus Feedback Latch U26 
Display Latches U23, U24 
HP-IB Status Latch U37 
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Cor~trol Board Address Address decoding for the control board functions is partially carried 

Decoding out on the microprocessor board. Address lines A3-A9 and A14 are 
passed through latch U18 under the  control of sub-decoder 2 (U14). 
A14 then becomes the MODE control for the display driver (refer 
to  "Display Driving"), while A3-A9 pass through bus driver U21. 
Decoder U17 uses A6 and A7 to  produce the "write select" signals -- 
WS1-WS6 and the WRITE signal t o  the display driver (refer to  
"Display Driving"). 

Key Scanning Refer t o  Figure 10.7-6 and Figure 10.7-7(Figure 10.7-8 for Option 
001). The keyboard assembly A4 is a switch panel on which all 
mode, control, parameter, waveform, output.and trigger control 
pushbuttons are mounted. The microprocessor scans the frontpanel 
key matrix using a BCD to  decimal converter U20 and an 8-to-1 
multiplexer U19. A3, A4 and A5 are the  inputs to  U20 and are 
continuously incremented from one t o  six by the microprocessor. The 
six "decimal" outputs from U20, KDO-KD5, are used as the vertical 
signal paths t o  the key matrix. The horizontal signal paths of the key 
matrix, KSO-KS7, form the inputs to  the multiplexer U19, which is 
controlled by address lines AO, A1 and A2. The  output from U19 
therefore represents the state of the key joining the vertical signal 
path (addressed by A3-A5) and the horizontal signal path (addressed 
by AO-A2). Each time the microprocessor increments the address to 
U20 i t  cycles the address to  U19 through all 8 horizontal paths. 

Display Driving 
Display Driver U22 

The display driver operates the  key, mode, control and unit LEDs, 
along with the individual digital display segments, using a matrix 
technique similar t o  the keyboard. The outputs DIGO-DIG7 form 
the vertical signal paths while the outputs a-g and D P  form the 
horizontal paths. The display driver contains 8 bytes of RAM which 
store 8 da ta  bits (a-g and DP)  t o  be used with each of the 8 "digit" 
outputs DIGO-DIG7. 

The MODE signal determines whether the display driver interprets 
da ta  as control instructions or display da ta  t o  be stored in RAM: 

Table 10.7-1. Display Driver Control Signals 

After the appropriate control instruction, eight bytes of display data 
are loaded by the microprocessor using eight successive WRITE 
pulses. 
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Function 

Load control instruction on WRITE pulse 

Load display data on WRITE pulse 

Data not loaded 
Data loaded 

Signal 

MODE 

WRITE 
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Pin 

9 

8 

Status 

HIGH 

LOW 

HIGH 
LOW 



HP-IB Status Latch U37 

The data stored in the HP-IB status latch drives the HP-IB status 
LEDs on the frontpanel. 

Display Latches U23,U24 

The data stored in the display latches drives the parameter LEDs on 
the frontpanel. 

Reset Circuits When the instrument is switched on, the microprocessor RESET 
input is held low (reset) for approximately 2.5 ms. This allows the 
power supplies to become established before the microprocessor starts 
running. This delay is achieved using the CR network R12 (3  x 10K) 
and C4 (0.1 pF). U27D output goes high when C4 has charged to  
approximately 420 mV and the RESET signal is withdrawn. 

When the instrument is switched off, the "Power Down Detected" 
signal goes high forcing the output of U27A high. This switches on 
transistor U29A which discharges C4 and switches the output of 
U27D low. The RESET signal to the microprocessor and GPIA is 
therefore established before their power supply is totally withdrawn. 
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Troubleshooting 

Note If an error code is being displayed by the HP 8116A you must press 
a key, (LCL) for example, to return the microprocessor to normal 
operation before troubleshooting. 

The component layouts and locators for the microprocessor board 
A3, the keyboard A4 and the display board A5 are at the end of 
the chapter. 

Free Running Signature To carry out signature analysis the microprocessor must be set to 

Analysis a free-running routine in which it increments through all addresses 
continuously. To set the microprocessor to free-run: 

Move jumper A3P1 to the free-run position 
Disconnect wire A2W2 to force NMI high 
Reset the microprocessor by shorting RESET to ground for a 
short time 

4. When you have finished testing, return jumper A3P1 to its normal 
position and reconnect A2W2. 

Address Bus The address bus drivers and decoders can be checked using signature 
analysis. 

1. Set the microprocessor to free-run as described in "Free Running 
Signature Analysis" and connect the signature analyzer probes as 
given in Table 10.7-2. 

Table 10.7-2. Signature Analyzer Probe connections 

2. Connect the data probe to  the microprocessor's 4-5 V supply and 
check that the signature is 0003. If not, the microprocessor is not 
free-running. 

3. Use the data probe to check the signatures given in Table 10.7-3: 

Probe 

Start 

Stop 

Clock 

Ground 
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Trigger 

f 

f 

t 

Connect to 

T P  "SA" 

T P  "SP" 

T P  "E" 

Ground 



Table 10.7-3. Signatures for Address Drivers and Decoders 

ROM The ROM can be checked using signature analysis. 

1. Set the microprocessor t o  free-run as described in "Free Running 
Signature Analysis" and connect the signature analyzer probes as 
given in Table 10.7-4. 

U21 

P50H 

3P76 

9H1H 

9H1P 

9H1P 
65A5 

FF4H 

8759 

CH9U 

Table 10.7-4. 
Signature Analyzer Probe connections for ROM Test 

Pin 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

2. Connect the data probe to the +5 V supply (U40 pin 28) and 
check that  the signature is P254. If not, the microprocessor is not 
free-running. 

U3 

6F9A 

U759 

0356 

1U5P 

P763 

8484 

FFFF 

UUUU 

U14 

PHCC 

C6P1 
HC8A 
6P25 
C898 
P26P 
89C7 
26H1 

3. Use the data, s tart  and stop probes to  check the signatures given 
in Table 10.7-5: 

U17 

5U3F 

1FH6 
8U95 
55F4 
79HU 
PU99 
1P50 

Connect to 

See Table 10.7-5 

See Table 10.7-5 

TP  " E  

Ground 

Probe 

Start 

Stop 

Clock 

Ground 
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U18 

P50H 

CH9U 
8759 

3P76 

C898 
65A5 

FF4H 
9H1H 

9UP1 

U4 

0002 

9UP1 

4868 

4FCA 

6U28 

37C5 

6321 

7791 

U10 

UUUH 

Trigger 

t 

f 

t 

U36 

667C 
U12 

41P4 

31AC 
36F8 
4685 
20U0 
18H7 
1C66 
2340 

U13 

748C 

8069 
U638 
9CPH 
359H 
H883 
OA8U 
5HP5 



Table 10.7-5. ROM U40 signatures 

Changing 

Data 
probe 

pin 

28 
11 
12 
13 
15 
16 
17 
18 
19 

the ROM If the ROM is changed, the da ta  saved in the RAM has to be made 
compatible with the new ROM. This can be done by setting the 
HP 8116A to  an error condition (E.WID and SINE waveform, for 
example) and turning the instrument off and on again. 

If the instrument becomes totally inoperable switch i t  off and 
disconnect the RAM back-up battery for a t  least 30 seconds. This 
will destroy the stored RAM data. Re-connect the RAM back-up 
battery and switch the instrument on. The Standard Parameter Set 
is now loaded into the RAM. 

Connect Start/Stop probes to U12 pin: 

Keyboard The keyboard can be checked using signature analysis: 

7 

P254 
278A 
9527 
4731 
U9H8 
6344 

PCCO 
8 P l l  
9A08 

1. Set the microprocessor to  free-run as described in "Free Running 
Signature Analysis" and connect the signature analyzer probes as 
given in Table 10.7-2. 

2. Connect the data  probe to  the +5 V supply (U40 pin 28) and 
check that  the signature is 0003. If not, the microprocessor is not 
free-running. 

9 

P254 
P726 

PPAC 
U658 
H7A7 
CP5F 
9P52 
A30C 
H5UU 

3. Connect the da ta  probe t o  TP7,  on the microprocessor board A3, 
and check the signature obtained when each key is pressed against 
Table 10.7-6. 

Servicing the Microprocessor and Frontpanel 10.7-19 

Scans by ARTEK MEDLQ => 

10 

P254 
78H0 
85CF 
4048 
3CH0 
C67H 
CU03 
pH19 
9AOA 

11 

P254 
C343 
UPU9 
PP66 
A230 
FA76 
4A01 
P9F7 
H6HP 

12 

P254 
A462 
lUC1 
94A4 
C205 
5CCU 
HF66 
5604 
4255 

13 

P254 
4005 
UFF5 
2P43 
lFAU 
IF61 
H294 
FC66 
82PH 



Table 10.7-6. Keyboard signatures 

10.7-20 Servicing the Microprocessor and Frontpanel 

Scans by AR TEK MEDU => 

Key 

no key pressed 
LCL 
MODE1 (NORM . . . ) 
MODE2 (I.SWP . . . ) 
CTRL 
STA 
STP,RPT 
SWT,BUR 
FRQ,MRK 
DTY,WID 
HIL,AMP 
LOL,OFS 
-90' 

f 

t 

MAN 
lCycle 
Sine 
Triangle 
Square 
Pulse 
AUTO 
LIMIT 
COMPL 
DISABLE 
Vernier MSD UP 
Vernier MSD DOWN 
Vernier middle UP 
Vernier middle DOWN 
Vernier LSD UP 
Vernier LSD DOWN 
RANGE UP 
RANGE DOWN 

TP7 
Standard 

0003 
9HP6 
P28A 
- 

3P2C 
- 

- 

- 

7CUC 
5PUH 
F980 
3263 
677A 

99HH 
2674 
899P 
- 

95PF 
P578 
795H 
P325 
8F9C 
PUP0 
UP31 
CU8U 
OP5P 
975F 
8394 
P5H4 
60P6 
3976 
983A 
260H 

Signature 

Option 001 

6F80 
U165 
8P09 
9422 

52A8 
630A 
PU62 
4F78 
1778 
327P 
A503 
5PPO 
OCU9 
U55P 
4AU7 
P51H 
FPP7 

U96U 
89UC 
15HP 
8UA6 
PO18 
8363 
92C2 
H30F 
62HH 
UCHU 
PU17 
8957 
OF65 
55U5 
U4C9 
4A8P 
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MODEL HP8 1 1 6 A  

FIGURE 18.7-9. MICROPROCESSOR BD A3 COMPONENT LAYOUT AND LOCATOR 
SERVICING THE MICROPROCESSOR AND FRONT PANEL fa.7-21 

I 

REF. G R I D R E F .  
DES. LOC. 

BT 1 C3 

C 1 B2 
C2 A2 
C3 C3 
C4 C2 
C5 C2 

C6 C3 
C7 C3 
C8 A3 
C9 C2 
C 1 8 B2 

C11 B2 
C 12 B2 
C 13 B2 
C 14 A 1 
C15 B 1 

C 16 B1 
C 17 B1 
C 18 
C 19 
C2 0 B 1 

C2 1 
C2 2 
C2 3 

A2 

C2 4 
B3 

C2 5 ; 
C2 6 A3 
C2 7 
C2 8 
C2 9 B3 
C38 C2 

C3 1 C1 
C3 2 C1 
C3 3 C 1 
C3 4 C 1 
C3 5 A1 

C3 6 
C3 7 A3 

CR 1 B2 
CR2 B2 
CR3 C3 
CR4 C3 
CR5 C2 
CR6 C3 

J 1 A2 
52 c 1  
J3 C3 
J4 A 1 
55 A 1 

MP 1 
MP2 

C3 

MP3 
C1 

MP4 
B2 
B 1 

Q 1 C2 

R 1 B2 
R2 
R3 

A3 
A2 

GRID 
DES. LOC. 

R4 A2 
R5 R 1 
R6 R2 
R9 C3 
R1@ C2 

R11 C2 
R12 C2 
R 13 C 1 
R14 A3 
R15 B 1 

R 16 B 1 
R17 C3 
R19 B 1 
R28 B 1 
R2 1 A 1 

R2 2 C2 
R24 C3 
R25 C2 
R26 C3 
R27 C2 

U 1 B2 
U2 B2 
U3 B2 
U4 B2 
U10 B 1 

E:; B2 
U14 B2 
U15 B 1 
U16 f12 

u17 B3 
U18 B3 
U 19 A2 
U2 0 f12 
U21 B3 

U22 A2 
U23 A2 
U24 fl 1 
U25 A3 
U26 A2 

u27 C2 
u29 C2 
U3 8 C 1 
U31 C 1 
U32 C 1 

U33 C 1 
U3 4 C 1 
U3 5 C2 
U37 A3 
U39 A 1 
U40 B 1 

$ A 1 C2 
H4 B3 

Y1 B3 



MODEL HP8116A 

A4 BD AY KEY 

A5 BD AY DISPLAY 

REF. GRID 
DES. LOC. 
DS1 C2 
DS2 C2 
DS3 C2 
I3S4 A2 
DS5 C2 

DS6 B2 
DS7 B2 
DS8 B2 
D S l l  C1 
DS12 C1 

E l 3  B1 
DS14 B1 
DS15 B1 
DS17 R2 
DS18 A2 

J 1 C 1 
5 2  A l 

S 1 R2 
S3 R2 
S8 A2 
S9 A2 
S 1 0  A2 

S11 A2 
S 1 3  B2 
S14 B2 
S 1 5  B2 
S16  B2 

S17  B2 
S18  B2 
S19  B2 
S 2 0  C2 
S 2  1 B2 

S22  C2 
S 2 3  C2 
S 2  4 C2 

W1 B 1 

FIGURE 10.7-10. KEYBOARD A4 AND DISPLAY BOARD A5 
COMPONENT LAYOUTS AND LOCATORS 

SERVICING THE MICROPROCESSOR AND FRONT PANEL 18.7-23 

REF. GRID 
DES. LOC. 
E l  C1 
DS4 Bl  
DS5 B1 
DS6 B 1 
DS7 B1 

DS15 A1 
DS16 A1 
DS17 A1 
DS18 A1 
DS19 C1 

DS20 C1 
DS21 A1 
DS22 A1 
DS23 A1 
DS24 A1 

DS25 A1 
DS26 A1 
DS27 Al 
DS28 A1 

REF. GRID 
DES. LOC. 
DS33 C1 
DS34 B1 
DS35 B1 
DS36 B1 
DS37 C1 

DS38 C1 
DS40 B1 
DS41 B1 
DS42 B1 
DS43 Bl  
DS44 B1 

J1 C 1 
5 2  f l l  

S 1 C 1 
S 2  C1 
S3 C1 
$4 C1 



MODEL HP8116A 

A 4  BD AY KEY I t 

A 5  BD fly DISPLAY (OPT.881) 

REF. GRIDREF.  
DES. LOC. 
DS 1 C2 
DS2 C2 
DS3 C2 
DS4 A2 
DS5 C2 

DS6 B2 
DS7 B2 
DSB B2 

DS9 DSl0  B1 B1 

D S l l  C2 
DS12 C1 
DS13 C1 
DS14 E l  
DS15 B1 

DS16 E l  
DS17 A2 
DSl8  A2 

J 1 C2 
5 2  f l l  
53 B1 

s 1 A2 
S2  A2 
S3 A2 
5 4  B2 
S 5  B2 

S 6  B2 
S 7  A2 
SB A2 
S 9  A2 

FIGURE 1B.7-11. KEYBOARD A4 AND DISPLAY BOARD A5 
COMPONENT LAYOUTS AND LOCATORS (OPT.881) 

SERVICING THE MICROPROCESSOR AND FRONT PANEL 10.7-25 

GRID 
DES. LOC. 
S14  B2 
S 1 5  B2 
S16  B2 
S17  B2 
S I B  C2 

5 1 9  C2 
S 2 0  C2 
S21  C2 
S22  S 2 3  C2 

C2 
S24  C2 

W1 B 1 

REF. GRID 
DES. LOC. 
DS 1 C1 
DS2 B1 
DS3 B1 
DS4 B1 
DS5 B1 

DS6 B1 
DS7 C1 
DSB A1 
DS15 A1 
DS16 A1 

DS17 A1 
DS18 A1 
DS19 C1 
DS20 C1 
DS21 A1 

DS22 A1 
DS23 A1 
DS24 A1 

- DS25 A1 

S 1 3  

REF. GRID 
DES. LOC. 
DS26 A1 
DS27 A1 
DS28 A1 
DS29 A1 
DS30 A1 

DS31 fl1 
DS32 A1 
DS33 C1 
DS34 E l  
DS35 B1 

DS36 B1 
DS37 C1 
DS38 C1 
DS39 C1 
DS40 B1 

DS41 B1 
DS42 E l  
DS43 B1 
0 5 4 4  E l  

REF. GRID 
DES. LOC. 
J 1  C 1 
5 2  R 1 
53 A 1 

S 1  C 1 
S2  C 1 
S3 C 1 
S4  C 1 



Replaceable Parts 

Introduction * 

General This Appendix contains information for ordering all the replaceable 
parts contained in the HP 8116A. The parts-lists are divided into two 
groups. The first group covers the standard instrument, and contains 
a master parts-list followed by parts-lists for each of the electrical 
assemblies. The second group covers Option 001, and contains a 
master parts-list followed by parts-lists for the alternative electrical 
assemblies fitted to the Option 001 instrument. 

The information given for each part consists of the following: 

I The schematic and component layout reference. 
1 The Hewlett-Packard part-number. 
1 The part-number check-digit. 
1 The part's description. 
I The Hewlett-Packard reference number for the part's manufacturer. 
w The manufacturer's part-number. 

A list of manufacturers and their Hewlett-Packard reference numbers 
is given in Table A-1. Figure A-1 and Figure A-2 identify the main 
mechanical parts of the instrument. 

Ordering Parts To order a part listed in one of the parts-lists, you must quote the 
Hewlett-Packard part-number and check-digit, together with the 
quantity required, and send the order to the nearest Hewlett-Packard 
office. A list of Sales & Service offices is given in Appendix D. 

If you require a part which is not listed in one of the parts-lists, 
then quote the instrument model-number, serial number, and the 
function/description of the part. 

Within the USA you can use the Hewlett-Packard direct mail-order 
system. This offers the following advantages: 

1 Ordering and shipment are via the HP Parts  Center in Mountain 
View, California. 

1 There is no maximum or minimum order value. 

1 A small handling charge means that  all transportation is pre-paid. 

1 Payment must accompany the order, therefore there is no invoice 
processing. 

The mail-order forms required to  use this system are available from 
your local Hewlett-Packard office. 

Replaceable Parts A-1 
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Figure A-1. Mechanical Parts - 1 

A-2 Replaceable Parts 

Scans by ARTEK MEDLQ r> 



MP9 M P l  1  M P 1 6  M P 2 0  M P 2 2  M P 2 4  

Figure A-2. Mechanical Parts - 2 

Replaceable Parts A-3 
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Table A-1. Key to HP Manufacturer References 

A-4 Replaceable Parts 

Scans by AR TEK MEDU => 

Reference 

00359 

00493 

01074 

01339 

01380 

01542 

01607 

01698 

01876 

02010 

02037 

02062 

02123 

02180 

02367 

02414 

02483 

02499 

02582 

02608 

02685 

02688 

02910 

02946 

03273 

03285 

03406 

03418 

03647 

03744 

03799 

03827 

04200 

04225 

04486 

Reference 

04504 

04568 

04604 

04605 

04 703 

04 726 

04805 

04822 

04880 

04939 

05131 

05524 

05584 

05610 

05879 

05912 

05959 

05992 

06121 

06307 

06328 

06330 

06337 

06352 

07492 

08360 

08709 

08839 

09538 

09939 

10358 

11039 

11127 

11263 

11892 

11904 

12482 

28480 

N a m e  

O'HARA METAL PRODUCTS C O  

UNITED CHEMI-CON INC 

MEGGITT-ELECTRONIC COMPONENTS LTD 

G E T T I G  ENGRG k MFG C O  INC 

AMP INC 

H P  DIV 01 SAN JOSE COMPONENTS 

ALLEN-BRADLEY C O  INC 

T E X A S  INSTRUMENTS INC 

H P  DIV 02 S C D  IC'S 

AVX C O R P  

MOTOROLA INC 

H P  DIV 05 MSD 

EG k G INC 

PRECISION MONOLITHICS INC 

CORNELL-DUBILIERISANGAMO 

BURNDY C O R P  

C T S  C O R P  

IRC INC 

CLAROSTAT MFG CO INC 

THERMALLOY INC 

LOBAUGH ROLLIN J 

MICROSEMI C O R P  

SIGNETICS C O R P  

D U P O N T  E I  D E  NEMOURS k C O  

GOWANDA ELECTRONICS C O R P  

ANALOG DEVICES INC 

NATIONAL SEMICONDUCTOR C O R P  

MOLEX INC 

INSTRUMENT SPECIALTIES C O  INC 

BOURNS NETWORKS INC 

HARRIS C O R P  

FAIR R I T E  P R O D U C T S  C O R P  

SPRAGUE E L E C T R I C  C O  

THOMAS k B E T T S  C O R P  

I T T  C O R P  

Name 

GENERAL INSTRUMENT C O R P  

BECKMAN INDUSTRIAL C O R P  

FEDERAL S C R E W  P R O D U C T S  C O  

FISCHER SPECIAL MFG C O  

LITTELFUSE INC 

3M C O  

ILLINOIS T O O L  WORKS INC S H A K E P R O O F  

STACKPOLE CARBON C O  

ZIERICK MFG C O  

SCHNITZER ALLOY P R O D U C T S  C O  

ELECTRONIC DEVICES INC 

DALE ELECTRONICS INC 

DURALITH C O R P  

CAMCAR S C R E W  k MFG C O  

AMPHENOL CORPORATION 

RUDOLF SCHADOW GMBH 

MARQUARDT GMBH 

E F C O  COMPOSANTS 

SIEMENS AG 

S C H A F F N E R A G  

SCHURTER AG 

CONDENSATEURS FRIBOURG S A 

PHILIPS GLOEILAMPENFABRIEKEN N V 

T D K  CORPORATION O F  AMERICA 

E L E C T R O  DYNAMICS C O R P  

DAUT + RIETZ GMBH k C O  KG 

PANASONIC INDUSTRIAL C O  

COMATEL 

TUSONIX 

MURATA ERIE NORTH AMERICA INC 

VOGT AG 

P A P S T  MECHATRONIC C O R P  

H. ZEHNDER 

W G U N T H E R  GMBH 

EVOXIRIFA INC 

GEBRUEDER F R E I  GMBH k C O  

BRADFORD ELECTRONICS INC 

H E W L E T T  PACKARD COMPANY 



Standard Instrument 
Parts-lists 

Master List 
Table A-2. Standard HP 8116A Parts List 

Reference 

A0 
A0 A1 
A0 A2 
A0 A3 
A0 A4 

A0 A5 
A0 B1 
A0 C1 
A0 F1 
A0 FL1 

A0 J1  
A0 52 
A0 53 
A0 54 
A0 L1 

A0 L2 
A0 MP1 
A0 MP2 
A0 MP3 
A0 MP4 

A0 MP7 
A0 M P l l  
A0 MP14 
A0 MP15 
A0 MP16 

A0 MP19 
A0 MP20 
A0 MP21 
A0 MP22 
A0 MP24 

HP Part # 
PULS6 
08116-66541 
08116-66522 
08116-66535 
08116-66504 

081 16-66505 
3160-0497 
0160-4323 
21 10-0043 
9135-0035 

1250-0083 
1250-0083 
1250-0083 
1250-0083 
9170-0013 

9170-0013 
5041-0531 
5040-9317 
4040-1972 
081 1600205 

5021-8413 
0811621107 
0811604154 
5040-1136 
08112-00601 

08116-21102 
500 1-0538 
504 1-8803 
5041-8801 
5041-8822 

Qty 
1 
1 
1 
1 
1 

Description 

DUMMY 8116 
BD AY-MAIN 
BD AY-CONTROL 
BD AY-MICROPROCR 
BD AY-KEY 

BD AY-DISPLAY 
FAN-TBAX 
CAP 0.047uF 0 V 
FUSE 1.5A 250V 
FLTR-LINE 

CONN-RF BNC 
CONN-RF BNC 
CONN-RF BNC 
CONN-RF BNC 
CORE-TOROID 

CORETOROID 
KEY 
SHAFT-POWER SW 
LABEL-INFO 
PNL SUB 

FRAME FRONT 

KEEPER 
KNOB LONG 
SHEILD 

HEATSINK OUTPUT 
TRIM STRIP 
TRIM STRIP 
FOOT 
FOOT REAR NON-SKID 

Replaceable Parts A-5 
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Table A-2. Standard HP 8116A Parts List (continued) 

A-6 Replaceable Parts 

Scans by AR TEK MEDU => 

Description 

FUSEHOLDER CAP 
FUHLR-CMPNT 
TILT STAND 

TERM-SOLDER LUG 

WSHR-LK INTL T 
NUT-HEX-DBL-CHAM 
CHASSIS 
BRACKET-XFMR 
BRACKET-XFMR 

SPRING CONTACT 
SCR-TPG 8-16 
COVER 
RFI STRP-FINGERS 
STDF-HEX .34-IN 

WSHR-LK HLCL 
FUHLR-CMPNT 
SW-SL DPDT 
SW-SL DPDT 
XFMR-PWR 

Manuf r  

06328 
06328 
00359 
28480 
04880 

04805 
04605 
28480 
28480 
28480 

28480 
05610 
28480 
03647 
02685 

04939 
04703 
05959 
05959 
11904 

Reference 

A0 MP26 
A0 MP27 
A0 MP28 
A0 MP33 
A0 MP40 

A0 MP41 
A0 MP42 
A0 MP50 
A0 MP51 
A0 MP52 

A0 MP53 
A0 MP54 
A0 MP55 
A0 MP56 
A0 MP60 

A0 MP61 
A0 MP65 
A0 S2 
A0 S3 
A0 T1 

Part# 

031.1666 
098.0043 

08116-40601 
720-.380H 

1920-02 
28200-10-101 
08116-60101 

081 16-01203 
08116-01201 

E1222-09102 
224-41390-382 
081 16-04123 
97-555 

901-002 
4021.0214 
4021.0214 

HP  Part # 
2110-0565 
2110-0569 
1460-1345 
08116-40601 
0360-1190 

2190-0016 
2950-0043 
08116-60101 
08116-01203 
08116-01201 

E1222-09102 
0624-0413 
08116-04123 
0363-0125 
0380-1482 

2190-0073 
1400-0090 
3101-2298 
3101-2298 
9100-4913 

CD 

9 
3 
5 
2 

5 

3 
8 
9 
8 
6 

4 

3 
7 
0 
0 

2 
9 
1 
1 
5 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 

1 

1 
1 

1 



Main Board 

Table A-3. Standard HP 8116A Main Board Parts List 

Replaceable Parts A-7 

Scans by AR TEK MEDLP => 

Part # 
081 16-66541 
NM25VN103Q25X51 

NM16VN682Q22X41 
NM50VN222Q22X41 
NM50VN222Q22X41 

KME50VB222M18X35LL 
502D477F035EGlD 
SM50VB47R(M)8Xll 

SM50VB47R(M)8Xll 

SM50VB47R(M)8Xll 

SM50VB47R(M)8Xll 

SLlOVB221TlOX16 
SLlOVB221TlOX16 
SLlOVB221TlOX16 
805-504 Y5V 1032 

805-504 Y5V 1032 
805-504 Y5V 1032 
805-504 Y5V 1032 
SA305E474MAAH 
SA305E474MAAH 

SR305E105ZAAH 
SR201C103MAAH 
B37987-T5104-Mll 
B37987-T5104-Mll 
SA305E474MAAH 

B37987-T5104-Mll 
SR201C471MAAH 
SA305E474MAAH 
B37987-T5104-Mll 
150D336X9010B2-DYS 

Manuf'r 

28480 
00493 

00493 
00493 
00493 

00493 
04200 
00493 

00493 

00493 

00493 

00493 
00493 
00493 
09538 

09538 
09538 
09538 
02010 
02010 

02010 
02010 
06121 
06121 
02010 

06121 
02010 
02010 
06121 
04200 

Reference 

A1 
A1 C1 

A1 C2 
A1 C3 
A1 C4 

A1 C5 
A1 C6 
A1 C7 

A1 C8 

A1 C9 

A1 C10 

A1 C11 
A1 C12 
A1 C13 
A1 C14 

A1 C15 
A1 C16 
A1 C17 
A1 C18 
A1 C19 

A1 C20 
A1 C21 
A1 ClOO 
A1 ClOl 
A1 C102 

A1 C103 
A1 C104 

A1 C105 
A1 C106 
A1 C107 

HP Part # 
0811666541 
0180-3159 

0180-3158 
0180-3160 
0180-3160 

0180-4313 
0180-3008 
0180-2984 

0180-2984 

0180-2984 

0180-2984 

0180-2962 
0180-2962 
0180-2962 
0160-2055 

0160-2055 
0160-2055 
0160-2055 
0160-6596 
0160-6596 

0160-3508 
0160-3879 
0160-5746 
0160-5746 
0160-6596 

0160-5746 
0160-0571 
0160-6596 
0160-5746 
0180-0229 

CD 

3 
8 

7 
1 
1 

8 
6 
5 

5 

5 

5 

9 
9 
9 
9 

9 
9 
9 
1 
1 

9 
7 
1 

1 
1 

1 
0 
1 
1 
7 

Qty 
1 
1 
1 

1 

1 

1 
1 
1 

1 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

1 
1 
1 

Description 

BD AY MAIN 
CAP 25 
CAP 6800uF 16 V 
CAP 2200uF 50 V 
CAP 2200uF 50 V 

CAP 2200uF 50 V 
CAP 470uF 35 V 
CAP 47uF 50 V 

CAP 47uF 50 V 

CAP 47uF 50 V 

CAP 47uF 50 V 

CAP 220uF 10 V 
CAP 220uF 10 V 
CAP 220uF 10 V 
CAP O.OluF 100 V 

CAP 0.OluF 100 V 
CAP 0.OluF 100 V 
CAP O.OluF 100 V 
CAP 0.47uF 50 V 
CAP 0.47uF 50 V 

CAP l u F  50 V 
CAP 0.OluF 100 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP 0.47uF 50 V 

CAP O.luF 50 V 
CAP 470pF 100 V 
CAP 0.47uF 50 V 
CAP O.luF 50 V 
CAP 33uF 10 V 



Table A-3. Standard HP 8116A Main Board Parts List (continued) 

A-8 Replaceable Parts 

Scans by ARlEK MEDLQ => 

Reference 

A1 C108 
A1 CllO 
A1 C112 
A1 C113 
A1 C114 

A1 C115 
A1 C151 
A1 C152 
A1 C153 
A1 C154 

A1 C200 
A1 C201 
A1 C202 
A1 C204 
A1 C205 

A1 C206 
A1 C207 
A1 C208 
A1 C209 
A1 C210 

A1 C211 
A1 C212 
A1 C213 
A1 C214 
A1 C215 

A1 C216 
A1 C217 

A1 C220 
A1 C221 
A1 C222 

Part # 
B37987-T5104M11 
SA305E474MAAH 
150D476X9020R2-DYS 
150D476X9020R2-DYS 
150D336X9010B2-DYS 

150D336X9010B2-DYS 
FD12COG2D4R7D 
B37987-T5104M11 
B37987-T5104Mll 
FD12COG2D470J 

SR201C102MAAH 
SR201C102MAAH 
SR201C103MAAH 
538-016 D 9-35 
CD15FD331F03 

CD19.5FD392F03 
BGlPM 4390F 
IOGIPM5390F 
23110550 
23122550 

SR201C222MAAH 
B37987-T5104Mll 
SA305E474MAAH 
B37987-T5104Mll 
B37987-T5104M11 

FD12COG2D6R8D 
FD12COG2DlOOD 

B37987-T5104M11 
SR201C102MAAH 
SR201C102MAAH 

HP Part # 
0160-5746 
0160-6596 
0180-2249 
0180-2249 
0180-0229 

0180-0229 
0160-3873 
0160-5746 
0160-5746 
0160-4387 

0160-3878 
0160-3878 
0160-3879 
0121-0046 
0160-4318 

0160-2675 
0160-5426 
0160-5424 
0160-3726 
0160-3839 

0160-0572 
0160-5746 
0160-6596 
0160-5746 
0160-5746 

0160-4383 
0160-3874 
0160-5746 
0160-3878 
0160-3878 

Description 

CAP O.luF 50 V 
CAP 0.47uF 50 V 
C A P  47uF 20 V 
CAP 47uF 20 V 
CAP 33uF 10 V 

CAP 33uF 10 V 
CAP 4.7pF 20'0 V 
CAP 0. luF 50 V 
CAP O.luF 50 V 
CAP 47pF 200 V 

CAP lOOOpF 100 V 
CAP lOOOpF 100 V 
CAP O.OluF 100 V 
CAP 35pF 9pF 200 
CAP 330pF 500 V 

CAP 3900pF 300 V 
CAP 0.039uF 63 V 
CAP 0.39uF 40 V 
CAP l u F  40 V 
CAP 2.2uF 40 V 

CAP 2200pF 100 V 

CAP O.luF 50 V 
CAP 0.47uF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 

CAP 6.8pF 200 V 
CAP lOpF 200 V 
CAP 0. l u F  50 V 
CAP lOOOpF 100 V 
CAP lOOOpF 100 V 

Manufr 

06121 
02010 
04200 
04200 
04200 

04200 
06352 
06121 
06121 
06352 

02010 
02010 
02010 
09538 
02367 

02367 
06330 
06330 
05992 
05992 

02010 
06121 
02010 
06121 
06121 

06352 
06352 

06121 
02010 
02010 

CD 

1 
1 
5 
5 
7 

7 
1 
1 
1 
4 

6 
6 
7 
2 
1 

9 

4 
2 
3 
9 

1 

1 
1 
1 
1 

0 
2 
1 
6 
6 

Qty 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 

1 
1 
1 



Table A-3. 
Standard HP 81 16A Main Board Parts List (continued) 

Replaceable Parts A-9 

Reference 

A1 C223 
A1 C224 
A1 C225 
A1 C226 
A1 C227 

A1 ~ 2 3 0 '  
A1 C231 
A1 ~ 2 3 5 '  
A1 C240 
A l C 2 4 1  
A1 C260 
A1 C261 

A1 C262 
A1 C263 
A1 ~ 2 6 4 '  
A1 ~ 3 0 0 '  
A1 C301 
A1 C302 

A1 C303 
A1 C304 
A1 C306 
A1 C307 
A1 C400 

A1 C401 
A1 C402 
A l C 4 0 3  
A1 C404 
A1 C405 

A1 C406 
A1 C408 
A1 ~ 4 0 9 '  
A1 C410 
A1 C501 

Scans by ARTEK MEDL4 => 

HP Part # 
0160-4383 
0160-5746 
0160-3878 
0160-6596 
0160-6596 

0160-4386 
0160-5746 
0160-3874 
0160-6596 
0160-5746 
0160-5746 
0160-5746 

0160-3879 
0160-5746 
0160-3878 
0160-3874 
0160-5746 
0160-5746 

0160-3879 
0160-3878 
0160-0575 
0160-0575 
0160-3879 

0160-0572 
0160-6596 
0160-5746 
0160-6596 
0160-5746 

0160-4512 
0160-5746 
0160-5739 

0160-5746 
0160-0574 

Description 

CAP 6.8pF 200 V 
CAP O.luF 50 V 
CAP lOOOpF 100 V 
CAP 0.47uF 50 V 
CAP 0.47uF 50 V 

CAP 33pF 200 V 
CAP O.luF 50 V 
CAP lOpF 200 V 
CAP 0.47uF 50 V 
C A P O . l u F 5 0 V  
CAP O.luF 50 V 
CAP O.luF 50 V 

CAP 0.OluF 100 V 
CAP 0.luF 50 V 
CAP 1000pF 100V 
CAP lOpF 200 V 
CAP O.luF 50 V 
CAP O.luF 50 V 

CAP 0.OluF 100 V 
CAP 1000pF 100 V 
CAP 0.047uF 50 V 
CAP 0.047uF 50 V 
CAP O.OluF 100 V 

CAP 2200pF 100 V 
CAP 0.47uF 50 V 
C A P O . l u F 5 0 V  
CAP 0.47uF 50 V 
CAP O.luF 50 V 

CAP 120pF 200 V 
CAP O.luF 50 V 
CAP 15pF 100 V 

CAP O.luF 50 V 
CAP 0.022uF 100 

CD 

0 
1 

6 
1 
1 

3 
1 
2 
1 
1 
1 
1 

7 
1 
6 
2 
1 
1 

7 
6 
4 
4 
7 

1 

1 
1 
1 
1 

7 
1 
2 
1 
3 

M d r  

06352 
06121 
02010 
02010 
02010 

02010 

06121 
06352 
02010 
06121 
06121 
06121 

02010 
06121 
02010 
06352 
06121 
06121 

02010 
02010 
02010 
02010 
02010 

02010 

02010 
06121 
02010 
06121 

02010 
06121 
06121 
06121 
02010 

Qty 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 

1 
1 
1 

1 

1 

1 
1 
1 

1 
1 

1 
1 

Part # 
FD12COG2D6R8D 
B37987-T5104M11 
SR201C102MAAH 
SA305E474MAAH 
SA305E474MAAH 

SR152A330JAA 
B37987-T5104Mll 
FD12COG2D100D 
SA305E474MAAII 
B37987-T5104Mll 
B37987-T5104Mll 
B37987-T5104M11 

SR201C103MAAH 
B37987-T5104Mll 
SR201C102MAAH 
FD12COG2D100D 
B37987-T5104M11 
B37987-T5104Mll 

SR201C103MAAH 
SR201C102MAAH 
SR205C473MAAII 
SR205C473MAAII 
SR201C103MAAB 

SR201C222MAAH 
SA305E474MAAII 
B37987-T5104M11 
SA305E474MAAII 
B37987-T5104M11 

SR202A121JAAH 

B37987-T5104h111 
B37979-51150-J034 

B37987-T5104Mll 
SR201C223MAAH 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-10 Replaceable Parts 

Scans by ARTEK MEDCQ => 

Manufr 

06352 
02010 
02010 
02010 
02010 

02010 
02010 
02010 
02010 
02010 

06121 
06121 
06121 
06121 
06121 

06121 
06121 
02010 
02010 
02010 

02010 
04200 
04200 
06352 
06121 
06352 

06352 
09538 
06352 
06352 
06121 
06121 

Part # 
FD12COG2D680J 
SA305E474MAAH 
SA305E474MAAH 
SR201C103MAAH 
SR201C222MAAH 

SA305E474MAAH 
SA305E474MAAH 
SR201C472MAAH 
SR201C472MAAH 
SR201C103MAAH 

B37987-T5104-Mll 
B37987-T5104-Mll 
B37987-T5104-Mll 
B37987-T5104-MI1 
B37987-T5104-Mll 

B37987-T5104-MI1 
B37987-T5104-M11 
SA305E474MAAH 
SA305E474MAAH 
SA305E474MAAH 

SA305E474MAAH 
672D277H040DT4C 
672D277H040DT4C 
FD12COG2D100D 
B37987-T5104-MI1 
FD12COG2D680J 

FDllCOK2DlROC 

518-003 A 1-3 
FDllCOK2DlROC 
FD12COG2D3R3C 
B37987-T5104-MI1 
B37987-T5104-Mll 

Qty 

1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 

1 

1 

1 
1 

1 

CD 

1 
1 
1 
7 
1 

1 
1 
2 
2 
7 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
5 
5 
2 
1 
1 

7 

0 
7 
9 
1 
1 

Reference 

A1 ~ 5 0 2 '  
A1 C503 
A1 C504 
A1 ~ 5 0 5 '  
A1 C506 

A1 C507 
A1 C508 
A1 C509 
A1 C510 
A1 C511 

A1 C512 
A1 C513 
A1 C514 
A1 C515 
A1 C516 

A1 C517 
A1 C518 
A1 C519 
A1 C520 
A1 C521 

A1 C522 
A1 C523 
A1 C524 
A1 ~ 5 2 5 '  
A1 C526 
A1 ~ 5 2 7 '  

A1 ~ 5 2 8 '  

A1 C529 
A1 ~ 5 3 0 '  

A1 ~ 5 3 1 '  
A1 C533 
A1 C534 

Description 

CAP 68pF 200 V 
CAP 0.47uF 50 V 
CAP 0.47uF 50 V 
CAP 0.OluF 100 V 
CAP 2200pF 100 V 

CAP 0.47uF 50 V 
CAP 0.47uF 50 V 
CAP 4700pF 100 V 
CAP 4700pF 100 V 
CAP 0.OluF 100 V 

CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP 0. luF 50 V 
CAP 0. luF 50 V 

CAP 0. luF 50 V 
CAP 0.luF 50 V 
CAP 0.47uF 50 V 
CAP 0.47uF 50 V 
CAP 0.47uF 50 V 

CAP 0.47uF 50 V 
CAP 270uF 40 V 
CAP 270uF 40 V 
CAP lOpF 200 V 
CAP O.luF 50 V 
CAP 68pF 200 V 

CAP IpF  200 V 
CAP 3pF 1pF 100 
CAP 1pF 200 V 
CAP 3.3pF 200 V 
CAP 0. luF 50 V 
CAP O.luF 50 V 

HP Part # 
0160-4350 
0160-6596 
0160-6596 
0160-3879 
0160-0572 

0160-6596 
0160-6596 
0160-0573 
0160-0573 
0160-3879 

0160-5746 
0160-5746 
0160-5746 
0160-5746 
0160-5746 

0160-5746 
0160-5746 
0160-6596 
0160-6596 
0160-6596 

0160-6596 
0180-0582 
0180-0582 
0160-3874 
0160-5746 
0160-4350 

0160-4380 

0121-0466 
0160-4380 
0160-4382 
0160-5746 
0160-5746 - 



Table A-3. Standard HP 8116A Main Board Parts List (continued) 

Replaceable Parts A-1 1 

Scans by AR TEK MEDGQ => 

Part # 
B37987-T5104M11 
B37987-T5104Ml1 
B37987-T5104Mll. 

SR152A 
B37987-T5104M11 
SR201C103MAAH 

B37987-T5104M1 l. 
FD12COG2D4R7D 
FDllCOG2D1R5C 

B37979-51101-5034 
FD12COG2DlOOD 
B37979-51101-5034 
FDllCOK2DlROC 
KBU4B 

50825510 

50825510 
50825510 

50825510 
50825510 

Reference 

A1 C535 
A1 C536 
A1 C537 
A1 ~ 5 3 8 '  
A1 ~ 5 3 9 '  
A1 C540 
A1 C541 

A1 C550 
A1 ~ 5 5 1 '  
A1 C552 
A1 ~ 5 5 3 '  
A1 ~ 5 5 4 '  
A1 ~ 5 5 5 '  
A1 ~ 5 5 6 '  
A1 ~ 5 5 7 '  
A1 CR1 
A1 CR2 

A1 CR3 
A1 CR4 
A1 CR5 
A1 CR6 
A1 CR7 

A1 CR8 
A1 CR9 
A1 CRlO 
A1 CR11 
A1 CR12 

A1 CRlOl 
A1 CR151 
A1 CR152 
A1 CR153 
A1 CR154 

A1 CR203 
A1 CR204 
A1 CR300 
A1 CR3Ol 
A1 CR302 

HP Part # 
0160-5746 
0160-5746 
0160-5746 
0160-3568 
0160-4386 
0160-5746 
0160:3879 

0160-5746 
0160-3873 
0160-4381 
0160-4399 
0160-5730 
0160-3874 
0160-5730 
0160-4380 
1901-0638 
1906-0096 

1906-0096 
1901-1098 
1901-1098 
1901-1098 
1901-1098 

1901-1098 
1901-1098 
1901-0050 
1901-0050 
1901-0050 

1901-0539 
1901-1098 
1901-1098 
1901-0539 
1901-0539 

1901-0539 
1901-0539 
1901-1098 
1901-1098 
1901-1098 

Qty 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 

1 

1 

1 

1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

1 
1 

1 
1 

1 

CD 

1 
1 
1 
1 
3 
1 
7 

1 

1 

8 
8 
3 
2 
3 
7 
3 
7 

7 
1 
1 
1 
1 

1 
1 
3 
3 
3 

3 
1 
1 
3 
3 

3 
3 
1 
1 
1 

Description 

CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP 2.7pF 200 V 
CAP 33pF 200 V 
CAP O.luF 50 V 
CAP O.OluF 100 V 

CAP O.luF 50 V 
CAP 4.7pF 200 V 
CAP 1.5pF 200 V 

-CAP 0.66pF 50 V 
CAP lOOpF 100 V 
CAP lOpF 200 V 
CAP lOOpF 100 V 
CAP 1pF 200 V 
DIO-FW BRDG lOOV 
DIO-FW BRDG 200V 

DIO-FW BRDG 200V 
DIO-IN4150 
DIO-IN4150 
DIO-IN4150 
DIO-IN4150 

DIO-IN4150 
DIO-IN4150 
DIO-SWITCHING 
DIO-SWITCHING 
DIO-SWITCHING 

DIO- SCHOTTKY Shf 
DIO-IN4150 
DIO-IN4150 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 

DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO-IN4150 
DIO-IN4150 
DIO-IN4150 

Manuf'r 

06121 
06121 
06121 
06352 
02010 
06121 
02010 

06121 
06352 
06352 
02010 
06121 
06352 
06121 
06352 
04504 
05131 

05131 
04486 
04486 
04486 
04486 

04486 
04486 
03406 
03406 
03406 

02062 
04486 
04486 
02062 
02062 

02062 
02062 
04486 
04486 
04486 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-12 Replaceable Parts 

Scans by ARTEK MEDM => 

Part# 

5082-5541 
5082-5541 
5082-5509 
5082-5509 
FD777 

FD777 
FD777 
FD777 

26-60-0070 
3428-6202 
26-60-1040 

3570.1332.053 
3570.1332.053 
3570.1332.053 
3570.1332.053 
3570.1332.053 

3570.1332.053 
3570.1332.053 
3570.1332.053 
56-590-65/4A6 

56-590-65/4A6 

56-590-65/4A6 

56-590-65/4A6 

10M470K 
56-590-65/4A6 

56-590-65/4A6 

Manuf'r 

02062 
02062 
02062 
02062 
03406 

03406 
03406 
03406 
03406 
03406 

03406 
03406 
03418 
04726 
03418 

11263 
11263 
11263 
11263 
11263 

11263 
11263 
11263 
06337 

06337 

06337 

06337 

03273 
06337 

06337 

Reference 

A1 CR303 
A1 CR304 
A1 CR401 
A1 CR402 
A1 CR501 

A1 CR502 
A1 CR503 
A1 CR504 
A1 CR505 
A1 CR506 

A1 CR513 
A1 CR514 
A1 J1  
A1 52 
A1 53 

A1 K201 
A1 K202 
AlK501 
A1 K502 
A1 K503 

A1 K504 
A1 K505 
A1 K506 
A1 LlOO 

A1 LlOl 

A1 L102 

A1 L103 

A1 L260 
A1 L300 

A1 L301 

HP Part # 
1901-1068 
1901-1068 
1901-0518 
1901-0518 
1901-0179 

1901-0179 
1901-0179 
1901-0179 
1901-0050 
1901-0050 

1901-0050 
1901-0050 
1251-5184 
1252-0277 
1251-3305 

0490-1412 
0490-1412 
0490-1412 
0490-1412 
0490-1412 

0490-1412 
0490-1412 
0490-1412 
9170-0894 

9170-0894 

9170-0894 

9170-0894 

9100-2255 
9170-0894 

9170-0894 

CD 

5 
5 
8 
8 
7 

7 
7 
7 
3 
3 

3 
3 
5 
9 
8 

9 
9 
9 
9 
9 

9 
9 
9 
0 

0 

0 

0 

4 
0 

0 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 

1 

1 
1 

1 

Description 

DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO-SWITCHING 

DIO-SWITCHING 
DIO-SWITCHING 
DIO-SWITCHING 
DIO-SWITCHING 
DIO-SWITCHING 

DIO-SWITCHING 
DIO-SWITCHING 
CONN-POST-TP-HDR 
CONN-POST-TP-HDR 
CONN-POST-TP-HDR 

RLY-REED 1A 
RLY-REED 1A 
RLY-REEDlA 
RLY-REED 1A 
RLY-REED 1A 

RLY-REED 1A 
RLY-REED 1A 
RLY-REED 1A 
CORGSHLD BEAD 

CORGSHLD BEAD 

CORGSHLD BEAD 

CORGSHLD BEAD 

L 470NH +-lo% 
CORE-SHLD BEAD 

CORGSHLD BEAD 



Table A-3. Standard HP 8116A Main Board Parts List (continued) 

Replaceable Parts A-13 

Scans by ARTEK MEDU => 

Part # 
56-590-65/4A6 

56-590-65/4A6 

56-59@65/4A6 

56-590-65/4A6 

56-590-65/4A6 

56-590-65/4A6 
56-590-65/4A6 

56-59@65/4A6 

57-3452 
57-3452 
57-3452 
57-3452 

0811621106 
08112-45401 
08112-45401 
0811609104 
08112-04155 

2224-B 
2224-B 
0811604152 
260-4TH5B-SPECIAL THREAD 
2N5191 

2N2219A 
2N5191 
2N2219A 
2N2905A 
2N5194 

2N3904 
2N3906(SEL) 

2N3904 

2N3906(SEL) 

2N3904 

Manufr 

06337 

06337 

06337 
06337 

06337 

06337 

06337 

06337 

04822 
04822 
04822 
04822 

28480 
28480 
28480 
28480 
28480 

02608 
02608 
28480 
02123 
02037 

02037 
02037 
02037 
02037 
02037 

02037 
02037 

02037 

02037 

02037 

Reference 

A1 L500 

A1 L501 

A1 ~ 5 0 2 '  

A1 ~ 5 0 3 '  

A1 L504 

A1 L505 
A1 ~ 5 0 6 '  
A1 ~ 5 0 7 '  

A1 ~ 5 0 8 '  
A1 ~ 5 0 9 '  
A1 ~ 5 1 0 '  
A1 ~ 5 1 1 '  

A1 MP1 
A l M P 2  
A l M P 3  
A1 MP4 
A1 MP100 

A1 MP200 
A1 MP201 
A1 MP500 
A lMP501  
A1 Q1 

A1 Q2 
A1 Q3 
A1 Q4 
A1 Q5 
A1 Q6 

A1 Q7 
A1 Q8 

A1 QlOO 

A1 QlOl 

A1 Q102 

CD 

0 

0 

0 

0 

0 

0 
0 

0 

3 
3 
3 
3 

2 
6 
6 
6 
1 

0 
0 
2 
7 
5 

1 
5 
1 
9 
6 

6 
0 
6 
0 

6 

HP Part # 
9170-0894 

9170-0894 

9170-0894 

9170-0894 

9170-0894 

9170-0894 
9170-0894 

9170-0894 
9170-0029 
9170-0029 
9170-0029 
9170-0029 

08116-21106 
08112-45401 
08112-45401 
00180-09104 
08112-04155 

1205-0235 
12050235 
08116-04152 
1205-0662 
1854-0368 

1854-0637 
1854-0368 
1854-0637 
1853-0314 
1853-0212 

1854-1028 
1853-0563 

1854-1028 

1853-0563 

1854-1028 

Qty 
1 

1 

1 

1 

1 

1 

1 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

1 

1 

1 

1 

1 

1 
1 

1 

Description 

CORESHLD BEAD 

CORESHLD BEAD 

CORESHLD BEAD 

CORESHLD BEAD 

CORESHLD BEAD 

CORESHLD BEAD . 
CORESHLD BEAD 

CORESHLD BEAD 

CORESHLD BEAD 
CORESHLD BEAD 
CORESHLD BEAD 
CORE-SHLD BEAD 

HEATSINK 
PLATEINSULATOR 
PLATEINSULATOR 
CLIP GROUND 
BRACKET-POT1 

HEAT SINK 
HEAT SINK 
XSTR-HEATSINK 
HEATSINK 
XSTR NPN 2N5191 

XSTR NPN 2N2219A 
XSTR NPN 2N5191 
XSTR NPN 2N2219A 
XSTR PNP 2N2905A 
XSTR PNP 2N5194 

XSTR NPN SI 
XSTR PNP SI 

XSTR NPN SI 

XSTR PNP SI 

XSTR NPN SI 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-14 Replaceable Parts 

Scans by ARTEK MEDU => 

Reference 
A1 Q200 

A1 Q201 

A1 Q202 

A1 Q203 
A1 Q204 

A1 Q205 
A1 Q206 
A1 Q207 
A1 Q208 
A1 Q209 

A1 Q210 
A1 Q211 

A1 Q212 

A1 Q213 

A1 Q214 

A1 Q215 

A1 Q216 

A1 Q220 
A1 Q260 
A l Q 2 6 1  

A1 Q262 
A1 Q263 
A1 Q300 
A1 Q301 
A1 Q302 

A1 Q303 
A1 Q401 
A1 Q402 
A1 Q403 

A1 Q430 

Description 
XSTR PNP SI 

XSTR PNP SI 

XSTR PNP SI 

XSTR PNP SI 
XSTR PNP SI 

XSTR NPN SI 
XSTR NPN SI 
XSTR NPN SI 
XSTR NPN SI 
XSTR NPN SI 

XSTR NPN SI 
XSTR PNP SI 

XSTR PNP SI 

XSTR PNP SI 

XSTR PNP SI 

XSTR PNP SI 

XSTR PNP SI 

XSTR NPN SI 
XSTR NPN SI 
X S T R N P N S I  

XSTR PNP SI 
XSTR PNP SI 
XSTR NPN SI 
XSTR NPN SI 

XSTR NPN SI 

XSTR NPN SI 
XSTR-DUAL PNP 
XSTR PNP SI 
XSTR PNP SI 

XSTR PNP SI 

HP Part # 
1853-0563 

1853-0563 

1853-0563 

1853-0354 
1853-0354 

18541028 
1854-1028 
1854-1028 
1854-1028 
1854-1028 

1854-1028 
1853-0563 

1853-0563 

1853-0563 

1853-0563 

1853-0563 

1853-0563 

1854-1028 
1854-1139 
1854-1139 

1853-0357 
1853-0357 
1854-1028 
1854-1028 
1854-1028 

1854-1028 

1853-0589 
1853-0218 
1853-0563 

1853-0563 

M d r  
02037 

02037 

02037 

02037 
02037 

02037 
02037 
02037 
02037 
02037 

02037 
02037 

02037 
02037 

02037 

02037 
02037 

02037 
02037 
02037 

02037 
02037 
02037 
02037 

02037 

02037 

02037 
03406 
02037 

02037 

Part # 
2N3906(SEL) 
2N3906(SEL) 

2N3906(SEL) 

2N3904 
2N3904 
2N3904 
2N3904 
2N3904 

2N3904 
2N3906(SEL) 

2N3906(SEL) 

2N3906(SEL) 

2N3906(SEL) 

2N3906(SEL) 

2N3906(SEL) 

2N3904 
MPSHlO 
MPSHlO 

2N3904 
2N3904 

2N3904 

2N3904 
MD4260 
NS65098 
2N3906(SEL) 

2N3906(SEL) 

CD 
0 
0 

0 

7 
7 

6 
6 
6 
6 
6 

6 
0 

0 

0 

0 

0 

0 

6 
0 
0 

0 
0 
6 
6 
6 

6 
0 
2 
0 

0 

Qty 
1 
1 

1 
1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 
1 

1 

1 
1 

1 

1 

1 



Table A-3. 
Standard HP 8 1  16A Main Board Parts List (continued) 

Replaceable Parts A-15 

Scans by ARTEK MEDLQ => 

Reference 

A1 Q431 
A1 Q432 
A1 Q433 
A1 Q501 
A1 Q502 

A1 Q503 
A1 Q504 
A1 Q505 
A1 Q506 
A1 Q507 

A1 Q508 
A lQ509  
A1 Q510 
A1 Q511 
A1 Q512 

A1 Q513 
A1 Q514 
A1 Q515 

A1 Q590 
A1 Q591 

A1 R1 
A1 R2 
A1 R3 
A1 R4 
A1 R5 

A1 R6 
A1 R7 
A l R 8  
A1 R9 
A1 R10 

Manuf'r 

02037 
02037 
02037 
02037 
02037 

02037 
02037 
02037 
02037 
02037 

02037 
02037 
02037 
02037 
02037 

02037 
02037 
02037 
02037 
02037 

02499 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

Part # 
2N5088 

2N3904 
2N2369A 
2N4209 

MRF545 
MRF544 
2N2222A 

2N3866A 

2N2219A 
2N2905A 
2N2219A 

2N2905A 
2N3904 
2N3906(SEL) 
2N3904 
2N3904 

GS-3 
RS-2B 
CMF-55-1, T-1 

CMF-55-1, T-1 
CW-2B-39 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

RS-2B 

HP Part # 
1854-0392 
1853-0569 
1854-1028 
1854-0809 
1853-0405 

1854-0354 
1853-0357 
1853-0625 
1854-1114 
1854-0477 

1854-0784 
1853-0312 
1854-0637 
1853-0314 
1854-0637 

1853-0314 
1854-1028 
1853-0563 
1854-1028 
1854-1028 

0764-0013 
0812-0111 
0698-4508 
0698-0085 
0812-0045 

0757-0460 
0698-0085 
0698-0085 
0757-0464 
0812-0111 

CD 

5 
6 
6 
9 
9 

9 
0 
5 
1 

7 

9 
7 
1 

9 
1 

9 
6 
0 

6 
6 

5 
7 
0 
0 
6 

1 
0 
0 
5 
7 

Qty 
1 
1 

1 

1 
1 

1 

1 

1 
1 

1 

1 
1 

1 
1 
1 

1 
1 
1 

1 

1 

1 
1 
1 

1 
1 

1 
1 
1 

1 

1 

Description 

XSTR NPN SI 
XSTR PNP SI 
XSTR NPN SI 
XSTR NPN 2N2369A 
XSTR PNP SI 

XSTR NPN SI 
XSTR PNP SI 
XSTR PNP SI 
XSTR NPN SI 
XSTR NPN 2N2222A 

XSTR NPN 2N3866A 
X S T R P N P S I  
XSTR NPN 2N2219A 
XSTR PNP 2N2905A 
XSTR NPN 2N2219A 

XSTR PNP 2N2905A 
XSTR NPN SI 
XSTR PNP SI 
XSTR NPN SI 
XSTR NPN SI 

RES 56 5% 2W MO 
RES .05 3% 3W 
RES 78.7K 1% 
RES 2.61K 1% 
RES .15 5% 3W 

RES 61.9K 1% 
RES 2.61K 1% 
RES2.61Kl% 
RES 90.9K 1% 
RES .05 3% 3W 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-16 Replaceable Parts 

Scans by ARTEK MEDL.4 => 

Description 

RES 649 1% .125W 
RES-TRMR 1K 10% 
RES 100 1% .125W 
RES 5K . l% .125W 
RES 5.2K . l% 

RES 237'1% .125W 
RES 3.65K 1% 
RESTRMR 1K 10% 
RES-TRMR 5K 10% 
RES 237 1% .125W 

RES 249 1% .125W 
RES-TRMR 5K 10% 
RES-TRMR 500 10% 
RES 2.49K 1% 
RES 249 1% .125W 

NETWORK-RES DIP 
RES 20K 1% .125W 
RES 20K 1% .125W 
RES 20K 1% .125W 
RES 20K 1% .125W 

RES 215K 1% 
RES 2 1% 3W PWI 
RES 2 1% 3W PWI 
RES 5.11K 1% 
RES 215K 1% 

RES 147K 1% 
RES 31.6K 1% 
RES 5.11K 1% 
RES 5.11K 1% 
RES 31.6K 1% 

Reference 

A1 R11 
A1 R12 
A1 R13 
A1 R14 
A1 R15 

A1 R16 
A1 R17 
A1 R18 
A1 R19 
A1 R21 

A1 R22 
A1 R24 
A1 R25 
A1 R26 
A1 R27 

A1 R28 
A1 R30 
A1 R31 
A1 R32 
A1 R33 

A1 R34 
A1 R35 
A1 R36 
A1 R37 
A1 R38 

A1 R39 
A1 R40 
A1 R41 
A1 R42 
A1 R43 

CD 

3 
7 
0 
8 
8 

9 
9 
7 
7 
9 

6 
7 
5 
2 
6 

3 
6 
6 
6 
6 

3 
4 
4 
3 
3 

1 

8 
3 
3 
8 

HP Part # 
0698-4460 
2100-3211 
0757-0401 
0698-6320 
0698-8863 

0698-3442 
0757-0434 
2100-3211 
2100-3089 
0698-3442 

0698-4421 
2100-3089 
2100-0554 
0698-4435 
0698-4421 

1810-0037 
0757-0449 
0757-0449 
0757-0449 
0757-0449 

0698-3454 
0811-2455 
0811-2455 
0757-0438 
0698-3454 

0698-3452 
0698-3160 
0757-0438 
0757-0438 
0698-3160 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

Manuf'r 

05524 
03744 
05524 
05524 
05524 

05524 
05524 
03744 
04568 
05524 

05524 
04568 
03744 
05524 
05524 

02483 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

Part # 
CMF-551, T-1 
3386P-Y46-102 
CMF-55-1, T-1 
CMF-55-1, T-9 
CMF-55-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
3386P-Y46-102 
67WR 
CMF-55-1, T-1 

CMF-55-1, T-1 
67WR 
3386P-Y46-501 
CMF-551, T-1 
CMF-55-1, T-1 

761-3-R1K 
CMF-55-1, T-1 
CMF-551, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
RS-2B 
RS-2B 
CMF-55-1, T-1 
CMF-55-1, T-11 

CMF-55-1, T-:l 
CMF-55-1, T-:l 
CMF-55-1, T-11 
CMF-55-1, T-:L 
CMF-55-1, T-11 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

Replaceable Parts A-17 

Scans by ARTEK MEDLQ => 

Part # 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
392 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
750-81 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
MSPlOAOl 
761-3-R6.8K 
MSPlOAOl 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-50-2 

Reference 

A1 R44 
A1 R45 
A1 R46 
A1 R47 
A1 R48 

A1 RlOO 
A1 RlOl 
A1 R102 
A1 R103 
A1 R104 

A1 R105 
A1 R106 
A1 R107 
A1 R108 
A1 R109 

A1 RllO 
A1 R l l l  
A1 R112 
A1 R113 
A1 R114 

A1 R115 
A1 R116 
A1 R117 
A1 R118 
A1 R119 

A1 R120 
A1 R121 
A1 R122 
A1 R123 
A1 R124 

Description 

RES 31.6K 1% 
RES lOOK 1% 
RES 10K 1% .125W 
RES 147K 1% 
RES lOOK 1% 

RES 15.4K 1% 
RES 20K 1% .125W 
RES 20K 1% .125W 
RES 20K 1% .125W 
RES 4.22K 1% 

RES 301 1% .125W 
RES-V SS 10K 
RES 12.7K 1% 
RES 48.7K 1% 
RES 2.49K 1% 

RES 100 1% .125W 
RES 487 1% .125W 
NETWORK-RES SIP 
RES 3.48K 1% 
RES 487 1% .125W 

RES 100 1% .125W 
NETWORK-RES SIP 
NETWORK-RES DIP 
NETWORK-RES SIP 
RES 1K 1% .125W 

RES 750 1% .125W 
RES 6.81K 1% 
RES 301 1% .125W 
RES 316 1% .125W 
RES 121 1% .05W 

HP Part # 
0698-3160 
0757-0465 
0757-0442 
0698-3452 
0757-0465 

0698-3540 
0757-0449 
0757-0449 
0757-0449 
0698-3154 

0757-0410 
2100-3976 
0698-3359 
0698-4497 
0698-4435 

0757-0401 
0698-3178 
1810-0203 
0698-3152 
0698-3178 

0757-0401 
1810-0280 
1810-0243 
1810-0279 
0757-0280 

0757-0420 
0757-0439 
0757-0410 
0698-3444 
0698-7214 

Manuf'r 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
02582 
05524 
05524 
05524 

05524 
05524 
02483 
05524 
05524 

05524 
05524 
02483 
05524 
05524 

05524 

05524 
05524 
05524 
05524 

CD 

8 
6 
9 
1 

6 

8 
6 
6 
6 
0 

1 
1 
7 
6 
2 

0 
8 
5 
8 
8 

0 
8 
3 
5 
3 

3 
4 
1 
1 
1 

Qty 
1 

1 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 

1 

1 
1 
1 



Table A-3. 
Standard HP 8 1  16A Main Board Parts List (continued) 

A-18 Replaceable Parts 

Scans by AR TEK MEDLQ 

Part # 
CMF-55-1, T-1 
3386P-Y46-201 
MSPlOAOl 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
MSPlOAOl 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-l,T-1 
CMF-50-2 
CMF-50-2 

CMF-50-2 
MSPlOAOl 
750-81 
750-81 
CMF-55-1 

CMF-55-1 
CMF-50-2 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
3386P-Y46-502 
CMF-55-1, T-1 
CMF-55-1, T-1 

Reference 

A1 R125 
A1 R130 
A1 R150 
A1 R151 
A1 R152 

A1 R153 
A1 R154 
A1 R155 
A1 ~ 1 5 7 '  
A1 R158 

A1 R200 
A1 R201 
AlR202 
A1 R204 
A1 R205 

A1 R206 
A1 R207 
AlR208 
A1 R209 
A1 R210 

A1 R211 
A1 R213 
A1 R215 
A1 R216 
A1 R217 

A1 ~ 2 1 9 *  

A1 ~ 2 2 0 '  
A1 R221 
A1 ~ 2 2 2 *  
A1 ~ 2 2 3 *  

HP Part # 
0698-3178 
2100-3212 
1810-0279 
0757-0442 
0757-0442 

0757-0442 
0757-0200 
0698-4514 
0698-3258 
1810-0279 

0698-4422 
0698-4422 
0757-0419 
0698-7226 
0698-7220 

0698-7216 
1810-0281 
1810-0332 
1810-0206 
0698-8827 

0698-8827 
0698-7215 
0757-0419 
0698-4367 
0698-3433 

0757-0440 

0698-3152 
2100-3252 
0757-0440 
0698-3152 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

CD 

8 
8 
5 
9 
9 

9 
7 
8 
5 
5 

7 
7 
0 
5 
9 

3 
9 
1 
8 
4 

4 
2 
0 
9 
8 

7 
8 
6 
7 

8 

Description 

RES 487 1% .125W 
RES-TRMR 200 10% 
NETWORK-RES SIP 
RES 10K 1% .125W 
RES 10K 1% .125W 

RES 10K 1% .125W 
RES 5.62K 1% 
RES 105K 1% 
RES 5.36K 1% 
NETWORK-RES SIP 

RES 1.27K 1% 
RES 1.27K 1% 
RES6811%.125W 
RES 383 1% .05W 
RES 215 1% .05W 

RES 147 1% .05W 
NETWORK-RES SIP 
NETWORK-RESSIP 
NETWORK-RES SIP 
RES 1M 1% .125W 

RES 1M 1% .125W 
RES 133 1% .05W 
RES 681 1% .125W 
RES 20.5 1% 
RES 28.7 1% 

RES 7.5K 1% 
RES 3.48K 1% 
RES-TRMR 5K 10% 
RES 7.5K 1% 

RES 3.48K 1% 

Manufr 

05524 
03744 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
02483 
02483 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
03744 
05524 
05524 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

Replaceable Parts A-19 

Scans by AR TEK MEDLA => 

P a r t #  

3386P-Y46-502 
CMF-55-1, T-1 

CMF-55-1, T-1 
3386P-Y46-102 
CMF-55-1 

CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
BB1051 
BB1051 
BB1051 
BB1051 

BB1051 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T- 1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 

CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-60-1, T-1 
CMF-65-2 
CMF-55-1, T-1 

M d r  

03744 
05524 

05524 
03744 
05524 

05524 

05524 
05524 
05524 
05524 

05524 
01607 
01607 
01607 
01607 

01607 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 

05524 

05524 
05524 
05524 
05524 
05524 

Reference 

A1 R224 
A1 R225 
A1 R226 
A1 R227 
A1 R228 

A1 R229 

A1 R230 
A1 R231 
A1 R232 
A1 R233 

A1 R234 
A1 R235 
A1 R236 
AlR237  
A1 R238 

A1 R239 
A1 R240 
A1 R241 
A1 ~ 2 4 2 *  
A1 R243 

A1 R244 
A1 R245 
A1 R246 

A1 R260 

A1 R261 

A1 R262 
A1 R263 
A1 R264 
A1 R265 
A1 R266 

HP Part # 
2100-3252 
0698-3439 

0757-0278 
2100-3211 
0698-8819 

0757-0410 

0757-0280 
0757-0420 
0698-6324 
0757-0410 

0757-0410 
0698-4073 
0698-4073 
0698-4073 
0698-4073 

0698-4073 
0698-3155 
0757-0280 
0698-4469 
0757-0274 

0698-0083 
0757-0405 
0698-3446 
0698-3178 

0698-3442 

0757-0419 
0698-4421 

0757-0499 
0757-1000 
0757-0389 

CD 

6 
4 

9 
7 
4 

1 

3 
3 
2 
1 

1 
4 
4 
4 
4 

4 
1 
3 
2 
5 

8 
4 

3 
8 

9 

0 
6 

6 
7 
3 

Qty 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 
1 
1 

1 

1 

1 
1 
1 
1 
1 

Description 

RES-TRMR 5K 10% 
RES 178 1% .125W 

RES 1.78K 1% 
RES-TRMR 1K 10% 
RES 3.83 1% 

RES 301 1% .125W 

RES 1K 1% .125W 
RES 750 1% .125W 
RES 187 1% .125W 
RES 301 1% .125W 

RES 301 1% .125W 
RES 1M 10% .125W 
RES 1M 10% .125W 
RESlM10%.125W 
RES 1M 10% .125W 

RES 1M 10% .125W 
RES 4.64K 1% 
RES 1K 1% .125W 
RES 1.15K 1% 
RES 1.21K 1% 

RES 1.96K 1% 
RES 162 1% .125W 
RES 383 1% .125W 
RES 487 1% .125W 

RES 237 1% .125W 

RES 681 1% .125W 
RES 249 1% .125W 

RES 27.4 1% .25W 
RES 51.1 1% .5W 
RES 33.2 1% 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-20 Replaceable Parts 

Scans by ARTEK MEDL4 => 

Reference 

A1 R267 
A1 R268 
A1 R269 
A1 R270 
A1 R271 

A1 R272 
A1 R273 
A1 R274 
A1 R275 
A1 R276 

A1 R277 
A1 R300 
A1 R301 
A1 R302 
A1 R303 

A1 R304 
A1 R305 
A1 R306 
A1 R307 
A1 R308 

A1 ~ 3 0 9 '  
AlR310 
A1 R311 
A1 R400 
A1 R401 

A1 R402 
A1 R403 
A1 R404 
A1 R405 
A1 R406 

Manufr 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

03744 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
03744 

03744 
03744 
05524 
05524 
05524 

Part # 
CMF-65-2 
CMF-65-2 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

3386P-Y46-103 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-l,T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
3386P-Y46-503 

3386P-Y46-503 
3386P-Y46-503 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

HP Part # 
0757-0803 
0757-0803 
0757-1094 
0698-4460 
0698-4404 

0698-3433. 
0757-0280 
0757-0407 
0698-4416 
0757-0419 

0757-0419 
0757-0401 
0698-3178 
0698-3178 
0698-3228 

2100-3210 
0757-0401 
0757-0460 
0698-4486 
0757-0280 

0757-0401 
0698-3441 
0698-3160 

0698-3498 
2100-3253 

2100-3253 
2100-3253 
0698-4446 
0757-0426 
0757-0421 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

CD 

6 
6 
9 
3 
5 

8 
3 
6 
9 
0 

0 
0 
8 
8 
9 

6 
0 
1 
3 
3 

0 
8 
8 
5 
7 

7 
7 
5 
9 
4 

Description 

RES 182 1% .5W 
RES 182 1% .5W 
RES 1.47K 1% 
RES 649 1% .125W 
RES 105 1% .125W 

RES 28.7 1% 
RES 1K 1% .125W 
RES 200 1% .125W 
RES 169 1% .125W 
RES 681 1% .125W 

RES 681 1% .125W 
RES 100 1% .125W 
RES 487 1% .125W 
RES 487 1% .125W 
RES 49.9K 1% 

RES-TRMR 10K 10% 
RES 100 1% .125W 
RES 61.9K 1% 
RES 24.9K 1% 
RES 1K 1% .125W 

RES 100 1% .125W 
RES2151%.125W 
RES 31.6K 1% 
RES 8.66K 1% 
RES-TRMR 50K 10% 

RES-TRMR 50K 10% 
RES-TRMR 50K 10% 
RES 267 1% .125W 
RES 1.3K 1% 
RES 825 1% .125W 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

Replaceable Parts A-2 1 

Scans by ARTEK MEDL4 * 

Reference 

A1 R407 
A1 R408 
A1 R409 
A1 R410 
A1 R411 

A1 R412 
A1 R413 
A1 R414 
A1 R415 
A1 R416 

A1 R417 
A1 R418 
A1 R419 
A1 R420 
A1 R421 

A1 R422 
A1 ~ 4 2 3 *  
A1 R424 
A1 R425 
A1 R426 

A1 ~ 4 2 7 *  
A1 ~ 4 2 8 *  
A1 R430 
A1 R431 
A1 R432 

A1 R433 
A1 R434 
A1 R435 
A1 R436 
A1 R437 

Manufr 

04568 
05524 
03744 
03744 
05524 

05524 
03744 
03744 
05524 
03744 

03744 
03744 
05524 
05524 
05524 

05524 
05524 
05524 
04568 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 

05524 

Part # 
67WR 
CMF-55-1, T-1 
3386P-Y46-203 
3386P-Y46-102 
CMF-55-1, T-1 

CMF-50-2 
3386P-Y46-203 
3386P-Y46-203 
CMF-50-2 
3386P-Y46-203 

3386P-Y46-202 
3386P-Y46-20:; 
CMF-55-1, T-I 
CMF-55-1, T-: 
CMF-50-2 

CMF-55-1, T-: 
CMF-55-1, T-: 
CMF-55-1, T-l 

67WR 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-50-2 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

HP Part # 
2100-3091 
0698-4447 
2100-0558 
2100-3211 
0757-0278 

0698-7220 
2100-0558 
2100-0558 
0698-7205 
2100-0558 

2100-0558 
2100-0558 
0698-3428 
0698-3428 
0698-7221 

0757-0442 
0698-4469 
0757-0280 
2100-3296 
0757-0280 

0698-4469 
0698-7236 
0698-4444 
0698-4444 
0757-0273 

0698-4444 
0698-4444 
0698-3446 
0698-3226 
0698-4425 

CD 

1 
6 
9 
7 
9 

9 
9 
9 
0 
9 

9 
9 
1 
1 
0 

9 
2 
3 
8 
3 

2 
7 
3 
3 
4 

3 
3 
3 
7 

0 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

Description 

RES-TRMR 2K 10% 
RES 280 1% .125W 
RES-TRMR 20K 10% 
RES-TRMR 1K 10% 
RES 1.78K 1% 

RES 215 1% .05W 
RES-TRMR 20K 10% 
RES-TRMR 20K 10% 
RES 51.1 1% .05W 
RES-TRMR 20K 10% 

RES-TRMR 20K 10% 
RES-TRMR 20K 10% 
RES 14.7 1% 
RES 14.7 1% 
RES 237 1% .05W 

RES 10K 1% .125W 
RES 1.15K 1% 
RES 1K 1% .125W 
RES-TRMR 1K 10% 
RES 1K 1% .125W 

RES 1.15K 1% 
RES 1K 1% .05W 
RES 4.87K 1% 
RES 4.87K 1% 
RES 3.01K 1% 

RES 4.87K 1% 
RES 4.87K 1% 
RES 383 1% .125W 
RES 6.49K 1% 
RES 1.54K 1% 



Table A-3. 
Standard HP 81 16A Main Board Parts List (continued) 

A-22 Replaceable Parts 

Scans by AR TEK MEDL4 => 

Part # 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

67WR 
CMF-55-1, T-1 

H8 
CMF-55-1, T-1 
3386P-Y46-104 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-50-2 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
H8 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
3386P-Y46-101 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

Manuf'r 

05524 
05524 
05524 
00746 
04568 
05524 

01074 
05524 
03744 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
01074 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
03744 
05524 
05524 
05524 

Reference 

A1 R438 
A1 R439 
A1 R440 
A1 ~ 4 4 1 '  
A1 R445 
A1 R446 

A1 R447 
A1 R449 

A1 R450 
A1 R451 
A1 R452 

A1 R453 
A1 R454 
A1 R501 
A1 R502 
A1 R503 

A1 R504 
A1 R505 
A1 R506 
A1 R507 
A1 R508 

A1 R509 
A1 R510 
A1 R511 
A1 R512 

A1 R513 

A1 R514 
A1 R515 
A1 R516 
A1 R517 
A1 R518 

HP Part # 
0698-3155 
0757-0444 
0757-0419 
0698-3432 
2100-3097 
0757-0449 

0698-8958 
0698-3450 
2100-3214 
0698-4486 
0757-0460 

0698-4498 
0757-0276 
0698-7196 
0757-0385 
0698-4392 

0757-0294 
0757-0346 
0698-3440 
0699-0644 
0757-0462 

0698-4421 
0757-0440 
0698-3359 
0698-3359 
0698-3498 

0698-4460 
2100-0568 
0757-0443 
0757-0443 
0698-4386 

CD 

1 
1 
0 
7 
7 
6 

2 
9 
0 
3 
1 

7 
7 
8 
9 
0 

9 
2 
7 
9 
3 

6 
7 
7 
7 

5 

3 
1 
0 
0 
2 

Qty 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Description 

RES 4.64K 1% 

RES 12.1K 1% 
RES 681 1% .125W 
RES 26.1 1% .125W 
RES-TRMR lOOK 
RES 20K 1% .125W 

RES 511K 1% 
RES 42.2K 1% 
RES-TRMR lOOK 
RES 24.9K 1% 
RES 61.9K 1% 

RES 53.6K 1% 
RES 61.9 1% 
RES 21.5 1% .05W 
RES 22.1 1% 
RES 71.5 1% 

RES 17.8 1% 
RES 10 1% .125W 
RES 196 1% .125W 
RES 7.87 1% 
RES 75K 1% .125W 

RES 249 1% .125W 
RES 7.5K 1% 
RES 12.7K 1% 
RES 12.7K 1% 

RES 8.66K 1% 

RES 649 1% .125W 
RES-TRMR 100 10% 
RES 11K 1% .125W 
RES 11K 1% .125W 
RES 59 1% .125W 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

Replaceable Parts A-23 

Scans by ARTEK MEDU * 

Reference 

A1 R519 
A1 R520 
A1 R521 

A1 R522 
A1 R523 

A1 R524 
A1 R525 
A1 R526 
A1 R527 
A1 R528 

A1 R529 
A1 R530 
A1 R531 
A1 R532 

A1 R533 

A1 R534 
A1 R535 
A1 R536 
A1 R537 
A1 R538 

A1 R539 
A1 R540 
A1 R541 
A1 R542 

A1 R543 

A1 R544 
A1 R545 
A1 R546 

A1 R547 
A1 R548 

M d r  

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
03744 
05524 
05524 
05524 

05524 
05524 
05524 
05524 

05524 

05524 
05524 
05524 
12482 
12482 

Part # 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-60-1, T-1 
CMF-60-1, T-1 
CMF-60-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
3386P-Y46-102 
CMF-50-2 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1 
CMF-55-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
FP-3 
FP-3 

HP Part # 
0698-4386 
0757-0280 
0757-0280 
0757-0280 
0757-0280 

0757-0401 
0757-0283 
0757-0283 
0757-0401 
0698-3495 

0698-3495 
0757-1022 
0757-1022 
0757-0751 
0698-3429 

0698-3429 
2100-3211 
0698-7221 
0698-3429 
0698-3429 

0698-8820 
0698-8820 
0698-3495 
0698-3495 
0757-0346 

0757-0346 
0757-0346 
0757-0346 
0766-0025 
0766-0025 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

CD 

2 
3 
3 
3 
3 

0 
6 
6 
0 
2 

2 

3 
3 
3 
2 

2 
7 
0 
2 
2 

7 
7 
2 
2 

2 

2 
2 
2 

3 
3 

Description 

RES 59 1% .125W 
RES 1K 1% .125W 
RES 1K 1% .125W 
RES 1K 1% .125W 
RES 1K 1% .125W 

RES 100 1% .125W 
RES 2K 1% .125W 
RES 2K 1% .125W 
RES 100 1% .125W 
RES 866 1% .125W 

RES 866 1% .125W 
RES 1.78K 1% 
RES 1.78K 1% 
RES 7.5K 1% .25W 
RES 19.6 1% 

RES 19.6 1% 
RES-TRMR 1K 10% 
RES 237 1% .05W 
RES 19.6 1% 
RES 19.6 1% 

RES 4.64 1% 
RES 4.64 1% 
RES 866 1% .125W 
RES 866 1% .125W 
RES 10 1% .125W 

RES 10 1% .125W 
RES 10 1% .125W 
RES 10 1% .125W 

RES 101 2% 3W MO 
RES 101 2% 3W MO 



Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-24 Replaceable Parts 

Scans by ARTEK MEDLQ * 

Part # 
CMF-65-2 
CMF-65-2 
CMF-65-2 
CMF-55-1, T-1 
BB27G5 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-50-2 
CRB2O 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

104-02-01003 
1095D 
1095D 
1095D 
1095D 

LM348N 
LM348N 
LM317T 
LM337T 
LM317T 

LM337T 
LM348N 
MClO116P 
LM358N 
MC10102P 

Reference 

A1 R549 
A1 R550 
A1 R551 
A1 R552 
A1 R553 

A1 R554 
A1 R555 
A1 R556 
A1 ~ 5 5 8 *  
A1 R559 
A1 R560 
A1 ~ 5 6 1 *  

A1 R590 
A1 R591 
A1 R592 
A1 R593 
A1 R594 

A1 S1 
A1 TP1 
A1 TP2 
A1 TP3 
A1 TP4 

A1 U1 
A1 U2 
A1 U3 
A1 U4 
A1 U5 

A1 U6 
A1 U7 
A1 UlOO 
A1 UlOl 
A1 U102 

M d r  

05524 
05524 
05524 
05524 
01607 

05524 
05524 
05524 
00746 
05524 
05524 
00746 

05524 
05524 
05524 
05524 
05524 

05912 
10358 
10358 
10358 
10358 

03406 
03406 
03406 
03406 
03406 

03406 
03406 
02037 
03406 
02037 

HP Part # 
0757-0818 
0698-4864 
0757-1001 
0757-0280 
0698-8369 

0698-4367 
0698-4367 
0698-7195 
0698-7209 
0757-0399 
0757-0399 
0757-0279 

0757-0460 
0698-3226 
0757-0442 
0757-0280 
0757-0280 

3101-2956 
0360-2264 
0360-2264 
0360-2264 
0360-2264 

1826-0315 
1826-0315 
1826-0393 
1826-0527 
1826-0393 

1826-0527 
1826-0315 
1820-0810 
1826-0346 
1820-0802 

Qty 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

CD 

3 
1 
8 
3 
9 

9 
9 
7 
4 
5 
5 
0 

1 
7 
9 
3 
3 

8 
6 
6 
6 
6 

3 
3 
7 
9 
7 

9 
3 
1 
0 
1 

Description 

RES 825 1% .5W 
RES 499 1% .5W 
RES 56.2 1% .5W 
RES 1K 1% .125W 
RES 2.7 5% .125W 

RES 20.5-1% 
RES 20.5 1% 
RES 19.6 1% .05W 
RES 75 1% .05W T 
RES 82.5 1% 
RES 82.5 1% 
RES 3.16K 1% 0.125W 

RES 61.9K 1% 
RES 6.49K 1% 
RES 10K 1% .125W 
RES 1K 1% .125W 
RES 1K 1% .125W 

SW-PB DPDT 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 

IC 348 
IC 348 
IC LM317T 
IC LM337T 
IC LM317T 

IC LM337T 
IC 348 
IC-MClO116P 
IC 358 
IC-MC10102P 
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Table A-3. 
Standard HP 8116A Main Board Parts List (continued) 

A-26 Replaceable Parts 

Scans by ARTEK MEDLQ => 

Part # 
L-2007-1 
L-2007-1 
L-2007-1 
5180-2401 
08116-61605 

08116-61607 
081 16-61608 
08116-61609 
L-2007-1 
L-2007-1 

Reference 

A1 W3 
A1 W4 
A1 W5 
A1 W7 
A1 W8 

A1 W9 
A1 W10 
A1 W11 
A1 W15 
A1 W16 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

HP Part # 
8159-0005 
8159-0005 
8159-0005 
5180-2401 
08116-61605 

08116-61607 
08116-61608 
08116-61609 
8159-0005 
8159-0005 

Description 

RES 0 CWM 
RES 0 CWM 
RES 0 CWM 

RES 0 CWM 
RES 0 CWM 

CD 

0 
0 
0 
6 
0 

2 
3 
4 
0 
0 

Manufr 

01339 
01339 
01339 
28480 
28480 

28480 
28480 
28480 
01339 
01339 



Control Board 

Table A-4. Standard HP 8 1  16A Control Board Parts List 

Replaceable Parts A-27 

Scans by ARTEK MEDU => 

Part # 
08116-66522 
23122550 
SR201C102MAAII 
510D058 
B37987-T5104-MI1 

RPE121-105COG330J200V 
RPE121- 105COG330J200V 

SR201C103MAAH 
510D058 
510D058 

SR201C103MAAH 
SR201C103MAAH 
23547350 
510D058 
B37987-T5104-MI1 

B37987-T5104-Mll 
B37987-T5104-Mll 
B37987-T5104-MI1 
B37987-T5104-M 11 
B37987-T5104-Mll 

50825511 
50825511 
50825511 
50825511 
50825511 

50825511 

3428-2002 
3428-2002 
3570.1332.053 

Manufr 

28480 
05992 
02010 
04200 
06121 

09939 
09939 
02010 
04200 
04200 

02010 
02010 
05992 
04200 
06121 

06121 
06121 
06121 
06121 
06121 

02062 
02062 
02062 
02062 
02062 

02062 
03406 
04726 
04726 
11263 

Reference 

A 2 
A2 C1 
A2 C2 
A2 C4 
A2 C5 

A2 C7 
A2 C8 
A2 C9 
A2 C10 
A2 C11 

A2 C12 
A2 C14 
A2 C15 
A2 C16 
A2 C17 

A2 C18 
A2 C19 
A2 C23 
A2 C26 
A2 C29 

A2 CR7 
A2 CR8 
A2 CR9 
A2 CRlO 
A2 C R l l  

A2 CR12 
A2 CR20 
A2 J4 
A2 J5 
A2 K1 

HP Part # 
08116-66522 
0160-3839 
0160-3878 
0180-2856 
0160-5746 

0160-4386 
0160-4386 
0160-3879 
0180-2856 
0180-2856 

0160-3879 
0160-3879 
0160-3718 
0180-2856 
0160-5746 

0160-5746 
0160-5746 
0160-5746 
0160-5746 
0160-5746 

1901-0535 
1901-0535 
1901-0535 
1901-0535 
1901-0535 

1901-0535 
1901-0033 
1251-3119 
1251-3119 
0490-1412 

CD 

0 ' 
9 
6 
0 
1 

3 
3 
7 
0 
0 

7 
7 
3 
0 
1 

1 
1 
1 
1 
1 

9 
9 
9 
9 
9 

9 
2 
2 
2 
9 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Description 

BD AY-CONTROL 
CAP 2.2uF 40 V 
CAP lOOOpF 100 V 
CAP 47uF 25 V 
CAP O.luF 50 V 

CAP 33pF 200 V 
CAP 33pF 200 V 
CAP 0.OluF 100 V 
CAP 47uF 25 V 
CAP 47uF 25 V 

CAP 0.OluF 100 V 
CAP 0.OluF 100 V 
CAP 0.047uF 250 
CAP 47uF 25 V 
CAP O.luF 50 V 

CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 

DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 

DIO- SCHOTTKY SM 
DIO-GEN PRP 
CONN-POST-TP-HDR 
CONN-POST-TP-HDR 
RLY-REED 1A 



Table A-4. 
Standard HP 8116A Control Board Parts List (continued) 

A-28 Replaceable Parts 

Scans by ARTEK MEDLQ => 

M d r  

11263 
11263 
11263 
02037 
02037 

02037 
02037 
02037 

05524 
03744 

05524 
03744 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
02483 
03744 
03744 
05524 

05524 
02483 
03744 
05524 
03744 

Description 

RLY-REED 1A 
RLY-REED 1A 
RLY-REED 1A 
XSTR NPN SI 
XSTR PNP SI 

XSTR NPN SI DARL 
XSTR NPN SI DARL 
XSTR PNP SI 

RES 5.62K 1% 
RES-TRMR 500 10% 

RES 750 1% .125W 
RES-TRMR 10K 10% 
RES 499 1% .125W 
RES 787 1% .125W 
RES 2K 1% .125W 

RES 20K 1% .125W 
RES 200K 1% 
RES 1M 1% .125W 
RES 1M 1% .125W 
RES 5.36K 1% 

RES 787 1% .125W 
NETWORK-RES DIP 
RES-TRMR lOOK 
RES-TRMR lOOK 
RES 1.62K 1% 

RES 383 1% .125W 
NETWORK-RES DIP 
RES-TRMR lOOK 
RES 301K 1% 
RES-TRMR 1K 10% 

Part # 
3570.1332.053 
3570.1332.053 
3570.1332.053 
2N3904 
2N3906(SEL) 

MPS-A14 
MPS-A14 
2N3906(SEL) 

CMF-55-1, T-1 
3386P-Y46-501 

CMF-55-1, T-1 
3386P-Y46-103 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1 
CMF-55-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
761-3-R10K 
3386P-Y46-104 
3386P-Y46-104 
CMF-55-1, T-1 

CMF-55-1, T-1 
761-3-R2.2K 
3386P-Y46-104 
CMF-55-1, T-1 
3386P-Y46-102 

Reference 

A2 K2 
A2 K3 
A2 K4 
A2 Q1 
A2 Q2 

A2 Q3 
A2 Q4 
A2 Q5 

A2 R1 
A2 R2 

A2 R3 
A2 R4 
A2 R6 
A2 R7 
A2 R8 

A2 R9 
A2 R10 
A2 R11 
A2 R12 
A2 R14 

A2 R15 
A2 R16 
A2 R17 
A2 R18 
A2 R19 

A2 R20 
A2 R21 
A2 R22 
A2 R23 
A2 R24 

CD 
9 
9 
9 
6 
0 

2 
2 
0 

7 
5 

3 
6 
5 
3 

6 

6 
5 
4 
4 
5 

3 
1 
0 
0 
1 

3 
8 
0 
9 
7 

HP Part # 
0490-1412 
0490-1412 
0490-1412 
1854-1028 
1853-0563 

1854-0472 
1854-0472 
1853-0563 

0757-0200 
2100-0554 

0757-0420 
2100-3210 
0698-4123 
0698-4014 

0757-0283 

0757-0449 
0757-0472 
0698-8827 
0698-8827 
0698-3258 

0698-4014 
1810-0316 
2100-3214 
2100-3214 
0757-0428 

0698-3446 
1810-0470 
2100-3214 
0757-0476 
2100-3211 

Qty 
1 
1 
1 
1 
1 

1 
1 

1 

1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 



Table A-4. 
Standard HP 81 16A Control Board Parts List (continued) 

Replaceable Parts A-29 

Scans by AR TEK MEDIA => 

Part # 
3386P-Y46-104 
CMF-55-1, T-1 
3386P-Y46-102 
CMF-55-1, T-1 
CMF-55-1, T-1 

3386P-Y46-202 
3386P-Y46-202 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-9 
CMF-55-1, T-9 
3386P-Y46-502 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
750-81 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-l,T-1 
CMF-55-1, T-1 
1095D 
1095D 

M d r  
03744 
05524 
03744 
05524 
05524 

03744 
03744 
05524 
05524 
05524 

05524 
05524 
03744 
05524 
05524 

05524 
05524 
05524 
02483 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
10358 
10358 

Reference 
A2 R25 
A2 R26 
A2 R27 
A2 R28 
A2 R29 

A2 R31 
A2 R32 
A2 R33 
A2 R35 
A2 R36 

A2 R41 
A2 R42 
A2 R43 
A2 R44 
A2 R45 

A2 R46 
A2 R47 
A2 R48 
A2 R50 
A2 R51 

A2 R52 
A2 R54 
A2 R55 
A2 R56 
A2 R68 

A2 R70 
A2R71 
A2 R72 
A2 TP2 
A2 TP3 

HP Part # 
2100-3214 
0757-0476 
2100-3211 
0698-4442 
0757-0417 

2100-0567 
2100-0567 
0757-0458 
0757-0401 
0757-0401 

0698-6360 
0698-6360 
2100-3252 
0757-0465 
0698-3155 

0757-0465 
0698-4486 
0698-4487 
1810-0206 
0757-0280 

0698-3452 
0757-0277 
0698-3444 
0698-6324 
0757-0442 

0757-0410 
0757-0410 
0757-0410 
0360-2264 
0360-2264 

CD 
0 
9 
7 
1 
8 

0 
0 
7 
0 
0 

6 
6 
6 
6 
1 

6 
3 
4 
8 
3 

1 
8 
1 
2 
9 

1 
1 
1 
6 
6 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Description 
RES-TRMR lOOK 
RES 301K 1% 
RES-TRMR 1K 10% 
RES 4.42K 1% 
RES 562 1% .125W 

RES~TRMR 2K 10% 
RES-TRMR 2K 10% 
RES 51.1K 1% 
RES 100 1% .125W 
RES 100 1% .125W 

RES 10K . l% 
RES 10K . l% 
RES-TRMR 5K 10% 
RES lOOK 1% 
RES 4.64K 1% 

RES lOOK 1% 
RES 24.9K 1% 
RES 25.5K 1% 
NETWORK-RES SIP 
RES 1K 1% .125W 

RES 147K 1% 
RES 49.9 1% 
RES 316 1% .125W 
RES 187 1% .125W 
RES 10K 1% .125W 

RES 301 1% .125W 
RES3011%.125W 
RES 301 1% .125W 
TERM.-TEST POINT 
TERM.-TEST POINT 



Table A-4. 
Standard HP 8116A Control Board Parts List (continued) 

A-30 Replaceable Parts 

Reference 

A2 TP4 
A2 TP5 
A2 TP6 
A2 TP7 
A2 TP8 

A2 TP9 
A2 U1 
A2 U2 
A2 U3 
A2 U4 

A2 U5 
A2 U6 
A2 U7 
A2 U8 

A2 U9 

A2 U10 

A2 U11 
A2 U12 
A2 U13 
A2 U14 

A2 U15 
A2 U16 
A2 U17 
A2 U19 
A2 U20 

A2 U21 
A2 U22 
A2 U23 
A2 U24 

A2 U25 

Scans by ARTEK MEDIA => 

HP Part # 
0360-2264 
0360-2264 
0360-2264 
0360-2264 
0360-2264 

0360-2264 
1826-0519 
1826-0519 
1820-1885 
1826-0276 

1826-0600 
1826-0729 
1826-0635 
1826-0639 

1826-0635 

1826-0639 

1826-0635 
1826-0521 
1826-0729 
1820-1216 

1820-1730 
1826-0501 
1826-0501 
1820-1199 
1820-1216 

1820-1730 
1820-1730 
1820-1730 
1826-0697 

1826-0635 

CD 

6 
6 
6 
6 
6 

6 
9 
9 
2 
5 

9 
3 

0 
4 

0 

4 

0 
3 
3 
3 

6 
9 
9 
1 
3 

6 
6 
6 
4 

0 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

Description 

TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM:-TEST POINT 

TERM.-TEST POINT 
IC 071 
IC 071 
IC-DM74LS173AN 
IC MC78L05ACP 

IC 074A 
D/A 10-BIT 

IC OP-07C 
D/A 8-BIT 

IC OP-07C 

D/A 8-BIT 

IC OP-07C 
IC 072 
D/A 10-BIT 
IC-SN74LS138N 

IC-SN74LS273N 
ANLG MUXR 
ANLG MUXR 
IC-SN74LS04N 
IC-SN74LS138N 

IC-SN74LS273N 
IC-SN74LS273N 
IC-SN74LS273N 
D/A 12-BIT 

IC OP-07C 

Manuf'r 

10358 
10358 
10358 
10358 
10358 

10358 
01698 
01698 
03406 
02037 

01698 
03285 
02180 
03285 

02180 

03285 

02180 
01698 
03285 

01698 

01698 
02037 
02037 
01698 
01698 

01698 
01698 
01698 
03285 

02180 

Part# 

1095D 
1095D 
1095D 
1095D 
1095D 

1095D 
TL071CP 
TLO71CP 
DM74LS173AN 
MC78L05ACP 

TL074ACN 
AD7522JN 

OP-07CP 
AD7524JN 

OP-07CP 

AD7524JN 

OP-07CP 
TL072CP 
AD7522JN 
SN74LS138N 

SN74LS273N 
MC14053BCP 
MC14053BCP 
SN74LS04N 
SN74LS138N 

SN74LS273N 
SN74LS273N 
SN74LS273N 
AD7541JN 

OP-07CP 



Table A-4. 
Standard HP 8116A Control Board Parts List (continued) 

Replaceable Parts A-3 1 

Reference 

A2 U26 
A2 U27 

A2 U28 
A2 U31 
A2U40 

A2 U43 
A2 VR1 
A2 VR2 
A2 W1 
A2 W2 

Scans by AR TEK MEDCQ ==+ 

HP Part # 
1826-0635 
1826-0729 

1826-0521 
1826-0180 
1820-1197 

1820-1730 
1902-0786 
1902-0949 
8159-0005 
8159-0005 

CD 

0 
3 

3 
0 
9 

6 
4 
1 
0 
0 

Qty 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

Description 

IC OP-07C 
D/A 10-BIT 

IC 072 
IC-NE555N 
IC-SN74LSOON 

IC-SN74LS273N 
DIO-ZNR IN937 
DIO-ZNR 4.3V 5% 
RES 0 CWM 
RES 0 CWM 

M d r  

02180 
03285 

01698 
02910 
01698 

01698 
02688 
02037 
01339 
01339 

Part # 
OP-07CP 
AD7522JN 

TL072CP 
NE555N 
SN74LSOON 

SN74LS273N 

L-2007-1 
L-2007-1 



Microprocessor Board 

Table A-5. Standard HP 8116A Microprocessor Board Parts List 

A-32 Replaceable Parts 

Scans by AR TEK MEDL4 => 

M d r  

28480 
08709 

06352 
06352 
02010 

02010 
02010 
04200 
04200 
04200 

02010 
02010 
02010 
02010 
02010 

02010 
02010 
02010 
02010 
02010 

02010 
02010 
02010 
02010 
02010 

02010 
02010 
02010 
02010 
02010 

Reference 

A3 
A3 BT1 

A3 C 1  
A3 C2 
A3 C3  

A3 C4 
A3 C5  
A3 C6 
A3 C 7  
A3 C8  

A 3 C 9  
A3 C10 
A 3 C 1 1  
A3 C12 
A3 C13 

A 3 C 1 4  
A3 C15 
A3 C16 
A3 C17 
A3 C18 

A 3 C 1 9  
A 3 C 2 0  
A 3 C 2 1  
A3 C22 
A3 C23 

A 3 C 2 4  
A3 C25 
A3 C26 
A3 C27 
A3 C28 

Part # 
08116-66535 
BR-2/3AT2P 

FD12COG2D270J 
FD12COG2D270J 
SA115C104MAAH 

SA115C104MAAH 
SA115C104MAAH 
150D336X9010B2-DYS 
150D107X9010R2-DYS 
150D336X9010B2-DYS 

SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 

SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 

SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 

SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 

Qty 
1 
1 

1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Description 

BD AY- MICROPRC 
BAT 3V 

C A P  27pF 200 V 
CAP 27pF 200 V 
C A P  O.luF 50 V 

C A P  O.luF 50 V 
C A P  O.luF 50 V 
CAP 33uF 10 V 
CAP lOOuF 10 V 
C A P  33uF 10 V 

C A P O . l u F 5 0 V  
CAP O.luF 50 V 
C A P O . l u F 5 0 V  
C A P  O.luF 50 V 
C A P  O.luF 50 V 

C A P O . l u F 5 0 V  
C A P  O.luF 50 V 
C A P  O.luF 50 V 
CAP O.luF 50 V 
C A P  O.luF 50 V 

C A P O . l u F 5 0 V  
C A P O . l u F 5 0 V  
C A P O . l u F 5 0 V  
C A P  O.luF 50 V 
C A P  O.luF 50 V 

C A P O . l u F 5 0 V  
C A P  O.luF 50 V 
C A P  O.luF 50 V 
CAP O.luF 50 V 
C A P  O.luF 50 V 

HP Part # 
08116-66535 
1420-0273 

0160-4493 
0160-4493 
0160-6623 

0160-6623 
0160-6623 
0180-0229 
0180-2207 
0180-0229 

0160-6623 
0160-6623 
0160-6623 
0160-6623 
0160-6623 

0160-6623 
0160-6623 
0160-6623 
0160-6623 
0160-6623 

0160-6623 
0160-6623 
0160-6623 
0160-6623 
0160-6623 

0160-6623 
0160-6623 
0160-6623 
0160-6623 
0160-6623 

CD 

5 
2 

3 
3 
5 

5 
5 
7 
5 
7 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 



Table A-5. 
Standard HP 8 1  16A Microprocessor Board Parts List (continued) 

Replaceable Parts A-33 

Scans by ARTEK MEDIA * 

Reference 

A3 C29 
A3 C30 
A3 C31 
A3 C32 
A3 C33 

A3 C34 
A3 C35 
A3C36 
A3 C37 
A3 CR1 

A3 CR2 
A3 CR3 
A3 CR4 
A3 CR5 
A3 CR6 

A3 J 1  
A3 J 2  
A3 53 
A3 54 
A3 J 5  

A3 MP1 
A3 MP2 
A3 MP3 
A3 MP4 
A3 Q1 

A3 R1 
A3 R2 
A3 R3 
A3 R4 
A3 R5 

Description 

CAP lOOpF 200 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 

CAP O.luF 50 V 
CAP O.luF 50 V 
C A P O . l u F 5 0 V  
CAP O.luF 50 V 
DIO- SCHOTTKY SM 

DIO- SCHOTTKY SM 
DIO-IN4150 
DIO-IN4150 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 

CONN-POST-TP-HDR 
CONN-POST-TP-HDR 
CONN-POST-TP-BDY 
CONN-POST-TP-HDR 
CONN-POST-TP-HDR 

STRAP-CABLE 
SKT-IC-DIP 
SKT-IC-DIP 
SKT-IC-DIP 
XSTR P N P  2N2907A 

NETWORK-RES SIP 
RES 1 1% .125W 
NETWORK-RES SIP 
NETWORK-RES DIP 
NETWORK-RES DIP 

HP Part # 
0160-3877 
0160-6623 
0160-6623 
0160-6623 
0160-6623 

0160-6623 
0160-6623 
0160-6623 
0160-6623 
1901-0535 

1901-0535 
1901-1098 
1901-1098 
1901-0535 
1901-0535 

1251-8465 
1252-1979 
1251-3167 
1251-4670 
1251-4672 

1400-0824 
1200-0654 
1200-0654 
1200-0861 
1853-0281 

1810-0280 
0698-8812 
1810-0277 
1810-0338 
1810-0338 

Manufr 

02010 
02010 
02010 
02010 
02010 

02010 
02010 
02010 
02010 
02062 

02062 
04486 
04486 
02062 
02062 

04726 
04726 
03418 
02946 
02946 

04225 
02414 
02414 
01380 
02037 

05524 
05524 
05524 
02483 
02483 

Part # 
SR202ClOlMAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAH 

SA115C104MAAH 
SA115C104MAAH 
SA115C104MAAII 
SA115C104MAAH 
50825511 

50825511 

50825511 
50825511 

3433-5202 
3627-5202 
09-50-3041 
6800@603 
6800@610 

TY-23M 
DILB40P-308T 
DILB40P-308T 
2-640362-1 
2N2907A 

MSPlOAOl 
CMF-55-1 
MSPlOAOl 
761-3-R100 
761-3-R100 

CD 

5 
5 
5 
5 
5 

5 
5 
5 
5 
9 

9 
1 
1 
9 
9 

1 
0 
0 
2 
4 

7 
7 
7 
8 
9 

8 
7 
3 
7 
7 

Qty 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 



Table A-5. 
Standard HP 81  16A Microprocessor Board Parts List (continued) 

A-34 Replaceable Parts 

Scans by ARTEK MEDU => 

Reference 

A3 R6 
A3 R9 
A3 R10 
A3 R11 
A3 R12 

A3 R13 
A3 R14 
A3 R15 
A3 R16 
A3 R17 

A3 R19 
A3 R20 
A3 R21 
A3 R22 
A3 R24 

A3 R25 
A3 R26 
A3 R27 
A3 U1 
A3 U2 

A3 U3 
A3 U4 
A3 U10 
A3U12 
A3 U13 

A3 U14 
A3 U15 
A3 U16 
A3 U17 
A3 U18 

Manufr 

05524 
05524 
02483 
02483 
05524 

05524 
02483 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
02037 
01698 

01698 
01698 
28480 
01698 
01698 

01698 
01698 
03406 
01698 
01698 

HP Part # 
0698-3446 
0757-0465 
1810-0037 
1810-0503 
0757-0449 

0757-0442 
1810-0330 
1810-0280 
1810-0280 
0698-8812 

0757-0280 
0757-0280 
0698-3162 
0757-0442 
0757-0280 

0757-0442 
0757-0442 
0757-0279 
1820-2099 
1820-2075 

1820-2024 
1820-2024 
08116-10020 
1820-1216 
1820-1216 

1820-1216 
1820-1414 
1820-1997 
1820-1216 
1820-1730 

Part # 
CMF-55-1, T-1 
CMF-55-1, T-1 
761-3-R1K 
761-3-R3.3K 
CMF-55-1, T-1 

CMF-55-1, T-1 
761-3-R470 OHMS 
MSPlOAOl 
MSPlOAOl 
CMF-55-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

MC6802P 
SN74LS245N 

SN74LS244N 
SN74LS244N 
08116-10020 
SN74LS138N 
SN74LS138N 

SN74LS138N 
SN74LS12N 
DM74LS374N 
SN74LS138N 
SN74LS273N 

CD 
3 
6 
3 
8 
6 

9 
9 
8 
8 
7 

3 
3 
0 
9 
3 

9 
9 
0 
2 
4 

3 
3 
6 
3 
3 

3 
3 
7 
3 
6 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Description 

RES 383 1% .125W 
RES lOOK 1% 
NETWORK-RES DIP 
NETWORK-RES DIP 
RES 20K 1% .125W 

RES 10K 1% .125W 
NETWORK-RES DIP 
NETWORK-RES SIP 
NETWORK-RES SIP 
RES 1 1% .125W 

RES 1K 1% .125W 
RES 1K 1% .125W 
RES 46.4K 1% 
RES 10K 1% .125W 
RES 1K 1% .125W 

RES 10K 1% .125W 
RES 10K 1% .125W 
RES 3.16K 1% 
IC-6802 
IC-SN74LS245N 

IC-SN74LS244N 
IC-SN74LS244N 

IC-SN74LS138N 
IC-SN74LS138N 

IC-SN74LS138N 
IC-SN74LS12N 
IC-SN74LS374N 
IC-SN74LS138N 
IC-SN74LS273N 



Table A-5. 
Standard HP 81  16A Microprocessor Board Parts List 

(continued) 

Replaceable Parts A-35 

Scans by ARTEK MEDM => 

Part# 

SN74LS251N 
SN74LS145N 
SN74LS244N 
ICM7218A 
DM74LS374N 

DM74LS374N 
SN74LS245N 
SN74LS244N 
LM324N 

MC68488P 
MC3448AL 
MC3448AL 
MC3448AL 
MC3448AL 

SN74LS14N 
SN74LS175N 
SN74LSOON 
65474-004 
L-2007-1 

5180-2469 

Reference 

A3 U19 
A3 U20 
A3 U21 
A3 U22 
A3 U23 

A3 U24 
A3 U25 
A3 U26 
A3 U27 
A3 U29 

A3 U30 
A3 U31 
A3 U32 
A3 U33 
A3 U34 

A3 U35 
A3 U37 
A3 U39 
A3 W1 
A3 W2 

A3 W4 
A3 Y1 

HP Part # 
1820-1298 
1820-1426 
1820-2024 
1820-2132 
1820-1997 

1820-1997 
1820-2075 
1820-2024 
1826-0161 
1858-0053 

1820-2219 
1820-2058 
1820-2058 
1820-2058 
1820-2058 

1820-1416 
1820-1195 
1820-1197 
1258-0141 
8159-0005 

5180-2469 
0410-0762 

Description 

IC-SN74LS251N 
IC-SN74LS145N 
IC-SN74LS244N 
IC-INTERFACE 
IC-SN74LS374N 

IC-SN74LS374N 
IC-SN74LS245N 
IC-SN74LS244N 
IC 324 
XSTR ARY 14P-DIP 

IC-68488 
IC-INTERFACE 
IC-INTERFACE 
IC-INTERFACE 
IC-INTERFACE 

IC-SN74LS14N 
IC-SN74LS175N 
IC-SN74LSOON 
JUMPER-REM 
RES 0 CWM 

XTAL 4.000 MHz 

Manuf'r 

01698 
01698 
01698 
03799 
03406 

03406 
01698 
01698 
03406 
02037 

02037 
02037 
02037 
02037 
02037 

01698 
01698 
01698 
02946 
01339 

28480 
07492 

CD 

1 
7 
3 
4 
7 

7 
4 
3 
7 
3 

8 
3 
3 
3 
3 

5 
7 
9 
8 
0 

6 
2 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 



Keyboard 

Table A-6. Standard HP 8 11 6A Keyboard Parts List 

A-36 Replaceable Parts 

Scam by ARTEK MEDL4 => 

Part # 
08116-66504 

22-14-2204 
22-14-2204 

5041-0309 
5041-0309 

5041-0726 
5041-0285 
5041-0285 
5041-0285 
5041-0276 

5041-0351 
5041-0351 
5041-0285 
5041-0285 
5041-0285 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

CD 

8 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
5 
5 

0 
6 
6 
6 
5 

7 
7 
6 
6 
6 

Reference 

A4 
A4 DS1 
A4 DS2 
A4 DS3 
A4 DS4 

A4 DS5 
A4 DS6 
A4 DS7 
A4 DS8 
A4 DSl l  

A4 DS12 
A4 DS13 
A4 DS14 
A4 DS15 
A4 DS17 

A4 DS18 
A4 J1 
A4 J2 
A4 MP1 
A4 MP2 

A4 MP7 
A4 MP8 
A4 MP9 
A4 MPlO 
A4 M P l l  

A4 MP13 
A4 MP14 
A4 MP15 
A4 MP16 
A4 MP17 

HP Part # 
08116-66504 
1990-0665 
1990-0665 
1990-0665 
1990-0665 

1990-0665 
1990-0665 
1990-0665 
1990-0665 
1990-0665 

1990-0665 
1990-0665 
1990-0665 
1990-0665 
1990-0665 

1990-0665 
1251-6255 
1251-6255 
5041-0309 
5041-0309 

5041-0726 
5041-0285 
5041-0285 
5041-0285 
5041-0276 

5041-0351 

5041-0351 
5041-0285 
5041-0285 
5041-0285 

Description 

BD AY-KEY 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
CONN-POST-TP-SKT 
CONN-POST-TP-SKT 
CAP KEY QUARTER 
CAP KEY QUARTER 

KEY CAP LCL 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-GRA 

KEY CAP SRF-G L 
KEY CAP SRF-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 

Manuf'r 

28480 
01542 
01542 
01542 
01542 

01542 
01542 
0 1542 
01542 
01542 

01542 
01542 
01542 
0 1542 
01542 

01542 
03418 
03418 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 



Table A-6. 
Standard HP 8 1  16A Keyboard Parts List (continued) 

Replaceable Parts A-37 

Scans by ARTEK MEDIA => 

Reference 

A4 MP18 
A4 MP19 
A4 MP20 
A4 MP21 
A4 MP22 

A4 MP23 
A4 MP24 
A4 S l  
A4 S3 
A4 S7 

A4 S8 
A4 S9 
A4 S10 
A4 S11 
A4 S13 

A4 S14 
A4 S15 
A4 S16 
A4 S17 
A4 S18 

A4 S19 
A4 S20 
A4 S21 
A4 S22 
A4 S23 

A4 S24 
A4 W1 

CD 

7 
7 
6 
6 
6 

6 
6 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
8 

HP Part # 
5041-0351 
5041-0351 
5041-0285 
5041-0285 
5041-0285 

5041-0285 
5041-0285 
5060-9436 
5060-9436 
5060-9436 

5060-9436 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

5060-9436 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

5060-9436 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

5060-9436 
5180-2403 

Qty 

1 
1 
1 
1 
1 

1' 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

Description 

KEY CAP SRF-G L 
KEY CAP SRF-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 

KEY CAP PRL-G L 
KEY CAP PRL-G L 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
CBL RBN 260 MM 

Manuf'r 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
04486 
04486 
04486 

04486 
04486 
04486 
04486 
04486 

04486 - 

04486 
04486 
04486 
04486 

04486 
04486 
04486 
04486 
04486 

04486 
28480 

Part # 
5041-0351 
5041-0351 
5041-0285 
5041-0285 
5041-0285 

5041-0285 
5041-0285 
5560-9436 
5560-9436 
5560-9436 

5560-9436 
5560-9436 
5560-9436 
5560-9436 
5560-9436 

5560-9436 
5560-9436 
5560-9436 
5560-9436 
5560-9436 

5560-9436 
5560-9436 
5560-943G 
5560-9436 
5560-9436 

5560-9436 
5180-2403 



Display Board 

Table A-7. Standard HP 8116A Display Board Parts List 

A-38 Replaceable Parts 

Scans by ARTEK MEDL4 => 

Reference 

A5 
A5 DS1 
A5 DS4 

A5 DS5 

A5 DS6 

A5 DS7 

A5 DS15 
A5 DS16 
A5 DS17 
A5 DS18 

A5 DS19 
A5 DS20 
A5 DS21 
A5 DS22 
A5 DS23 

A5 DS24 
A5 DS25 
A5 DS26 
A5 DS27 
A5 DS28 

A5 DS33 
A5 DS34 
A5 DS35 
A5 DS36 
A5 DS37 

A5 DS38 
A5 DS40 
A5 DS41 
A5 DS42 
A5 DS43 

Manufr 

28480 
01542 
01542 

01542 

01542 

01542 

01542 
01542 
01542 
0 1542 

01542 
01542 
01542 
01542 
01542 

01542 
01542 
01542 
01542 
01542 

01542 
01542 
01542 
01542 
01542 

01542 
01542 
01542 
01542 
01542 

Part # 
08116-66505 
HLMP-1301 
HLMP-23OO(SELECTED) 

HLMP-2600(D,E,F) 

HLMP-2600(D,E,F) 

HLMP-26OO(D,E,F) 

HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-23OO(SELECTED) 

HLMP-1301 
HLMP-1301 
IILMP-1301 
HLMP-1301 
HLMP-1301 

HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 

HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 

HLMP-1301 
HLMP-1301 

Description 

BD AY DISPLAY 
LED-LMP 
LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LT BAR 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
DISPLAY-NUM-SEG 
DISPLAY-NUM-SEG 
DISPLAY-NUM-SEG 

HP Part # 
08116-66505 
1990-0486 
1990-0806 

1990-0774 

1990-0774 

1990-0774 

1990-0486 
1990-0486 
1990-0486 
1990-0806 

1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

1990-0486 
1990-0486 
1990-0846 
1990-0846 
1990-0846 

CD 

9 
6 
4 

5 

5 

5 

6 
6 
6 
4 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
2 
2 
2 

Qty 
1 
1 
1 

1 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 



Table A-7. 
Standard HP 8116A Display Board Parts List (continued) 

Replaceable Parts A-39 

eeference 

A5 DS44 
A5 J 1  
A5 52 
A5 S1 
A5 S2 

A 5 S 3  
A5 S4 

Scans by ARTEK MEDL4 * 

HP Part # 
1990-0846 
1251-7431 
1251-7431 
3101-2529 
3101-2529 

3101-2529 
3101-2529 

CD 

2 
9 
9 
1 

1 

1 
1 

Qty 

1 
1 
1 

f 

1 
1 

Part # 

5920575 
5920575 
326.2-01 
326.2-01 

326.2-01 
326.2-01 

Description 

DISPLAY-NUM-SEG 
CONN-POST-TP-HDR 
CONN-POST-TP-HDR 
SW-RKR DPDT 
SW-RKR DPDT 

SW-RKRDPDT 
SW-RKR DPDT 

Manufr 

01542 
08839 
08839 
08360 
08360 

08360 
08360 



Option 001 
Parts-lists 

Master List 
Option 001 

Table A-8. Option 001 HP 8116A Master Parts List 

Note This master parts-list contains only the alternative parts fitted to the 
Option 001 instrument. Refer to  the Standard master parts-list t o  
identify the rest of the instrument's parts. 

Part # 
8116A #001 
08116-66532 
081 16-66514 
08116-66515 
31-221-1020 

31-221-1020 

9002 

The parts lists which follow are for the three alternative assemblies 
fitted to  the Option 001 instrument (A2, A4 & A5). They are 
complete, you do not need to  refer to the standard parts lists. 

Manuf'r 

28480 
28480 
28480 
28480 
05879 

05879 
11127 
05584 
04604 

Reference 

A0 
A0 A2 
A0 A4 
A0 A5 
A0 J 5  

A0 J6 
A0 J7  
A0 MP3 
A0 MP45 

A-40 Replaceable Parts 

Scans by ARTEK MEDLQ => 

HP Part # 
8116A #O 
08116-66532 
08116-66514 
08116-66515 
1250-0083 

1250-0083 
1251-2291 
4040-1973 
2950-0001 

CD 

1 
2 
0 
1 
1 

1 

9 
8 
8 

Qty 
1 

1 
1 
1 
1 

1 
1 
1 

Description 

LSSS 
BD AY-CONTR.OPT 
BD AY-KEY O P T  
BD AY-DISPL O P T  
CONN-RF BNC 

CONN-RF BNC 
CONN-TEL 
LABEL-INFO 
NUT-HEX-DBL-CHAM 



Control Board 
Opt 001 

Table A-9. Option 001 HP 8116A Control Board Parts List 

Replaceable Parts A-41 

Scans by ARTEK MEDU => 

Description 

BD AY-CONTR.OPT. 
CAP 2.2uF 40 V 
CAP lOOOpF 100 V 
CAP 47uF 25 V 
CAP O.luF 50 V 

CAP 33pF 200 V 
CAP 33pF 200 V 
CAP O.OluF 100 V 
CAP 47uF 25 V 
CAP 47uF 25 V 

CAP O.OluF 100 V 
CAP lOOpF 200 V 
CAP 0.OluF 100 V 
CAP 0.047uF 250 
CAP 47uF 25 V 

CAP O.luF 50 V 
CAP 0.luF 50 V 
CAP O.luF 50 V 
CAP lOOpF 200 V 
CAP 33pF 200 V 

CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 

CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
CAP O.luF 50 V 
DIO-IN4150 

Manuf'r 

28480 
05992 
02010 
04200 
06121 

09939 
09939 
02010 
04200 
04200 

02010 
02010 
02010 
05992 
04200 

06121 
06121 
06121 
02010 
09939 

06121 
06121 
06121 
06121 
06121 

06121 
06121 
06121 
06 12 1 
04486 

Part # 
081 16-66532 
23122550 
SR201C102MAAH 
510D058 
B37987-T5104-Mll 

RPE121-105COG330J200V 
RPE121-105COG330J200V 

SR201C103MAAH 
510D058 
510D058 

SR201C103MAAH 
SR202ClOlMAAH 
SR201C103MAAH 
23547350 
510D058 

B37987-T5104-Mll 
B37987-T5104-Mll 
B37987-T5104-M11 
SR202C101MAAII 
RPE121-105COG330J200V 

B37987-T5104-MI1 
B37987-T5104-MI1 
B37987-T5104-Mll 
B37987-T5104-Mll 
B37987-T5104-MI1 

B37987-T5104-MI1 
B37987-T5104-MI1 
B37987-T5104-MI1 
B37987-T5104-M 11 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Reference 

A2 
A2 C1 
A2 C2 
A2 C4 
A2 C5 

A2 C7 
A2 C8 
A2 C9 
A2 C10 
A2 C11 

A2 C12 
A2 C13 
A2 C14 
A2 C15 
A2 C16 

A2 C17 
A2 C18 
A2 C19 
A2 C20 
A2 C21 

A2 C22 
A2 C23 
A2 C24 
A2 C25 
A2 C26 

A2 C27 
A2 C28 
A2 C29 
A2 C30 
A2CR5 

HP Part # 
081 16-66532 
0160-3839 
0160-3878 
0180-2856 
0160-5746 

0160-4386 
0160-4386 
0160-3879 
0180-2856 
0180-2856 

0160-3879 
0160-3877 
0160-3879 
0160-3718 
0180-2856 

0160-5746 
0160-5746 
0160-5746 
0160-3877 
0160-4386 

0160-5746 
0160-5746 
0160-5746 
0160-5746 
0160-5746 

0160-5746 
0160-5746 
0160-5746 
0160-5746 
1901-1098 

CD 

2 
9 
6 
0 
1 

3 
3 
7 
0 
0 

7 
5 
7 
3 
0 

1 
1 
1 
5 
3 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 



Table A-9. 
Option 001 HP 8116A Control Board Parts List (continued) 

A-42 Replaceable Parts 

Scans by ARTEK MEDU =.> 

Part # 

50825511 
50825511 
50825511 
50825511 

50825511 
50825511 
50825511 

R251.250Tl 
R251.250Tl 

3428-2002 
3428-2002 
3570.1332.053 
3570.1332.053 
3570.1332.053 

3570.1332.053 
56-590-65/4A6 

56-590-65/4A6 

2N3904 

2N3906(SEL) 

MPS-A14 

MPS-A14 
2N3906(SEL) 

2N3904 
2N3906(SEL) 

Manuf'r 

04486 
02062 
02062 
02062 
02062 

02062 
02062 
02062 
04486 
04486 

04486 
04486 
03406 
04703 
04703 

04726 
04726 
11263 
11263 
11263 

11263 
06337 

06337 
02037 

02037 

02037 

02037 
02037 
02037 
02037 

Reference 

A2 CR6 
A2 CR7 
A2 CR8 
A2 CR9 
A2 CRlO 

A2 C R l l  
A2 CR12 
A2 CR13 
A2 CR14 
A2 CR15 

A2 CR16 
A2 CR17 
A2 CR20 
A2 F1 
A2 F2 

A2 54 
A2 55 
A2 K1 
A2 K2 
A2 K3 

A2 K4 
A2 L1 

A2 L2 
A2 Q1 

A2 Q2 

A2 Q3 

A2 Q4 
A2 Q5 

A2 Q6 
A2 Q7 

HP Part # 
1901-1098 
1901-0535 
1901-0535 
1901-0535 
1901-0535 

1901-0535 
1901-0535 
1901-0535 
1901-1098 
1901-1098 

1901-1098 
1901-1098 
1901-0033 
2110-0669 
2110-0669 

1251-3119 
1251-3119 
0490-1412 
0490-1412 
0490-1412 

0490-1412 
9170-0894 

9170-0894 
1854-1028 

1853-0563 

1854-0472 

1854-0472 
1853-0563 

1854-1028 
1853-0563 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

1 

1 
1 

1 
1 

CD 

1 
9 
9 
9 
9 

9 
9 
9 
1 
1 

1 
1 
2 
4 
4 

2 
2 
9 
9 
9 

9 
0 

0 
6 

0 

2 
2 
0 

6 
0 

Description 

DIO-IN4150 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 

DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO- SCHOTTKY SM 
DIO-IN4150 
DIO-IN4150 

DIO-IN4150 
DIO-IN4150 
DIO-GEN PRP 
FU-SUBMIN .25A 
FU-SUBMIN .25A 

CONN-POST-TP-HDR 
CONN-POST-TP-HDR 
RLY-REED 1A 
RLY-REED 1A 
RLY-REED 1A 

RLY-REED 1A 
CORESHLD BEAD 

CORESHLD BEAD 

XSTR NPN SI 
XSTR PNP SI 

XSTR NPN SI DARL 

XSTR NPN SI DARL 
XSTR PNP SI 

XSTR NPN SI 
XSTR PNP SI 



Table A-9. 
Option 001  HP 8116A Control Board Parts List (continued) 

Replaceable Parts A-43 

Reference 

A2 R1 
A2 R2 
A2 R3 
A2 R4 
A2 R6 

A2 R7 
A2 R8 
A2 R9 
A2 R10 
A2 R11 

A2 R12 
A2 R13 
A2 R14 
A2 R15 
A2 R16 

A2 R17 
A2 R18 
A2 R19 
A2 R20 
A2 R21 

A2 R22 
A2 R23 
A2 R24 
A2 R25 
A2 R26 

A2 R27 
A2 R28 
A2 R29 
A2 R30 
A2 R31 

Scans by ARTEK MEDLi => 

HP Part # 
0757-0200 
2100-0554 
0757-0420 
2100-3210 
0698-4123 

0698-4014 
0757-0283 
0757-0449 
0757-0472 
0698-8827 

0698-8827 
0698-3444 
0698-3258 
0698-4014 
1810-0316 

2100-3214 
2100-3214 
0757-0428 
0698-3446 
1810-0470 

2100-3214 
0757-0476 
2100-3211 
2100-3214 
0757-0476 

2100-3211 
0698-4442 
0757-0417 
0757-0273 
2100-0567 

CD 

7 
5 
3 
6 
5 

3 
6 
6 
5 
4 

4 
1 
5 
3 
1 

0 
0 
1 
3 
8 

0 
9 
7 
0 
9 

7 
1 
8 
4 
0 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Part#  

CMF-55-1, T-1 
3386P-Y46-501 
CMF-55-1, T-1 
3386P-Y46-103 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1 

CMF-55-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
761-3-R10K 

3386P-Y46-104 
3386P-Y46-104 
CMF-55-1, T-1 
CMF-55-1, T-1 
761-3-R2.2K 

3386P-Y46-104 
CMF-55-1, T- 1 
3386P-Y46-102 
3386P-Y46-104 
CMF-55-1, T-1 

3386P-Y46-102 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
3386P-Y46-202 

Description 

RES 5.62K 1% 
RES-TRMR 500 10% 
RES 750 1% .125W 
RES-TRMR 10K 10% 
RES 499 1% .125W 

RES 787 1% .125W 
RES 2K 1% .125W 
RES 20K 1% .125W 
RES 200K 1% 
RES 1M 1% .125W 

RES 1M 1% .125W 
RES 316 1% .125W 
RES 5.36K 1% 
RES 787 1% .125W 
NETWORK-RES DIP 

RES-TRMR lOOK 
RES-TRMR lOOK 
RES 1.62K 1% 
RES 383 1% .125W 
NETWORK-RES DIP 

RES-TRMR lOOK 
RES 301K 1% 
RES-TRMR 1K 10% 
RES-TRMR lOOK 
RES 301K 1% 

RES-TRMR 1K 10% 
RES 4.42K 1% 
RES 562 1% .125W 
RES 3.01K 1% 
RES-TRMR 2K 10% 

Manuf'r 

05524 
03744 
05524 
03744 
05524 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
02483 

03744 
03744 
05524 
05524 
02483 

03744 
05524 
03744 
03744 
05524 

03744 
05524 
05524 
05524 
03744 



Table A-9. 
Option 001 HP 8 1  16A Control Board Parts List (continued) 

A-44 Replaceable Parts 

Scans by ARTEK MEDL4 => 

Reference 

A2 R32 
A2 R33 
A2 R35 
A2 R36 
A2 R37 

A2 R38 
A2 R39 
A2 R40 
A2 R41 

A2 R42 

A2 R43 
A2 R44 
A2 R45 
A2 R46 
A2 R47 

A2 R48 
A2 R50 
A2 R51 
A2 R52 
A2 R54 

A2 R55 
A2 R56 
A2 R57 
A2 R58 
A2 R59 

A2 R60 
A2 R61 
A2 R62 
A2 R63 
A2R64 

Manuf'r 

03744 
05524 
05524 
05524 
05524 

05524 
05524 
05524 
05524 

05524 

03744 
05524 
05524 
05524 
05524 

05524 
02483 
05524 
05524 
05524 

05524 
05524 
05524 
05524 
02483 

02483 
02483 
02483 
02483 
02483 

Part # 
3386P-Y46-20;! 
CMF-55-1, T-I. 
CMF-55-1, T-I. 
CMF-55-1, T-I. 
CMF-55-1, T-I. 

CMF-55-1, T-I. 
CMF-55-1, T-I. 
CMF-55-1, T-I. 
CMF-551, T-5) 
CMF-55-1, T-5) 

3386P-Y46-50;! 
CMF-55-1, T-I 
CMF-55-1, T-I. 
CMF-55-1, T-I. 
CMF-55-1, T-I 

CMF-55-1, T-I 
750-81 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
761-3-R6.8K 

750-81 
750-81 
750-81 
750-81 
750-81 

HP Part # 
2100-0567 
0757-0458 
0757-0401 
0757-0401 
0757-0442 

0698-4424 
0757-0442 
0757-0280 
0698-6360 

0698-6360 

2100-3252 
0757-0465 
0698-3155 
0757-0465 
0698-4486 

0698-4487 
1810-0206 
0757-0280 
0698-3452 
0757-0277 

0757-0280 
0698-6324 
0757-0280 
0757-0280 
1810-0243 

1810-0205 
1810-0206 
1810-0203 
1810-0203 
1810-0203 

CD 

0 
7 
0 
0 
9 

9 
9 
3 
6 
6 

6 
6 
1 
6 
3 

4 
8 
3 
1 
8 

3 
2 
3 
3 
3 

7 
8 
5 
5 
5 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Description 

RES-TRMR 2K 10% 
RES 51.1K 1% 
RES 100 1% .125W 
RES 100 1% .125W 
RES 10K 1% .125W 

RES 1.4K 1% 
RES 10K 1% .125W 
RES 1K 1% .125W 
RES 10K . l% 
RES 10K . l% 

RES-TRMR 5K 10% 
RES lOOK 1% 
RES 4.64K 1% 
RES lOOK 1% 
RES 24.9K 1% 

RES 25.5K 1% 
NETWORK-RES SIP 
RES 1K 1% .125W 
RES 147K 1% 

RES 49.9 1% 

RES 1K 1% .125W 
RES 187 1% .125W 
RES 1K 1% .125W 
RES 1K 1% .125W 
NETWORK-RES DIP 

NETWORK-RES SIP 
NETWORK-RES SIP 
NETWORK-RES SIP 
NETWORK-RES SIP 
NETWORK-RESSIP 



Table A-9. 
Option 001 HP 8116A Control Board Parts List (continued) 

Replaceable Parts A-45 

Scans by ARTEK MEDL4 => 

Part # 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 
CMF-55-1, T-1 

CMF-55-1, T-1 
CMF-55-1, T-1 
1095D 
1095D 
1095D 

1095D 
1095D 
1095D 
1095D 
1095D 

1095D 
1095D 
TL071CP 
TL071CP 
DM74LS173AN 

MC78L05ACP 
TL074ACN 
AD7522JN 

OP-07CP 
AD7524JN 

OP-07CP 
AD7524JN 

OP-07CP 
TL072CP 
AD7522J N 

Manufr 

05524 
05524 
05524 
05524 
05524 

05524 
05524 
10358 
10358 
10358 

10358 
10358 
10358 
10358 
10358 

10358 
10358 
01698 
01698 
03406 

02037 
01698 
03285 
02180 
03285 

02180 
03285 

02180 
01698 
03285 

Reference 

A2 R65 
A2 R66 
A2 R67 
A2 R68 
A2 R70 

A2 R71 
A2 R72 
A2 TP1  
A2 TP2 
A 2 T P 3  

A2 TP4 
A2 TP5 
A2 TP6 
A2 TP7 
A2 TP8 

A2 TP9 
A2 TPlO 
A2 U1 
A2 U2 
A2 U3 

A2 U4 
A2 U5 
A2 U6 

A2 U7 
A2 U8 

A2 U9 
A2 U10 
A2 U11 
A2U12 
A2 U13 

HP Part # 
0698-3441 
0757-0428 
0757-0428 
0757-0442 
0757-0410 

0757-0410 
0757-0410 
0360-2264 
0360-2264 
0360-2264 

0360-2264 
0360-2264 
0360-2264 
0360-2264 
0360-2264 

0360-2264 
0360-2264 
1826-0519 
1826-0519 
1820-1885 

1826-0276 
1826-0600 
1826-0729 

1826-0635 
1826-0639 

1826-0635 
1826-0639 

1826-0635 
1826-0521 
1826-0729 

CD 

8 
1 
1 
9 
1 

1 
1 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
9 
9 
2 

5 
9 
3 
0 
4 

0 
4 

0 
3 
3 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 

1 
1 
1 

Description 

RES 215 1% .125W 
RES 1.62K 1% 
RES 1.62K 1% 
RES 10K 1% .125W 
RES 301 1% .125W 

RES 301 1% .125W 
RES 301 1% .125W 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TESTPOINT 

TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 
TERM.-TEST POINT 

TERM.-TEST POINT 
TERM.-TEST POINT 
IC 071 
IC 071 
IC-DM74LS173AN 

IC MC78L05ACP 
IC 074A 
D/A 10-BIT 

IC OP-07C 
D/A 8-BIT 

IC OP-07C 
D/A &BIT 
IC OP-07C 
IC072 
D/A 10-BIT 



Table A-9. 
Option 001 HP 8 1  16A Control Board Parts List (continued) 

A-46 Replaceable Parts 

Scans by AR TEK MEDL4 => 

Manufr  

01698 
01698 
02037 
02037 
01698 

01698 
01698 
01698 
01698 
01698 

03285 

02180 
02180 
03285 

01698 

03285 

01698 
02910 
02037 
02037 

02037 
02037 
02037 
02037 
02037 

01698 
01698 
01698 
01698 
01698 

Reference 

A2 U14 
A2 U15 
A2 U16 
A2 U17 
A2 U18 

A2 U19 
A2 U20 
A2 U21 
A2 U22 
A2 U23 

A2 U24 

A2 U25 
A2 U26 
A2 U27 

A2 U28 

A2 U29 

A2 U30 
A 2 U 3 1  
A2 U32 
A2 U33 

A2 U34 
A2 U35 
A2 U36 
A2 U37 
A2 U38 

A2 U39 
A2 U40 
A2 U41 
A2 U42 
A2 U43 

Pa r t  # 
SN74LS138N 
SN74LS273N 
MC14053BCP 
MC14053BCP 
SN74LS273N 

SN74LS04N 
SN74LS138N 
SN74LS273N 
SN74LS273N 
SN74LS273N 

AD7541JN 

OP-07CP 
OP-07CP 
AD7522JN 

TL072CP 

AD7522JN 

TL072CP 
NE555N 
MClOlOlP 
MC10104P 

MC10104P 
MC10135L 
MC10135L 
MC10103P 
MC10125L 

SN74LS109AN 
SN74LSOON 
SN74LS191N 
SN74LS191N 
SN74LS273N 

C D  

3 
6 
9 
9 
6 

1 

3 
6 
6 
6 

4 

0 
0 
3 

3 

3 

3 
0 
0 
7 

7 
3 
3 
1 

5 

3 
9 
7 
7 
6 

H P  Pa r t  # 
1820-1216 
1820-1730 
1826-0501 
1826-0501 
1820-1730 

1820-1199 
1820-1216 
1820-1730 
1820-1730 
1820-1730 

1826-0697 

1826-0635 
1826-0635 
1826-0729 

1826-0521 

1826-0729 

1826-0521 
1826-0180 
1820-0801 
1820-1400 

1820-1400 
1820-0820 
1820-0820 
1820-1686 
1820-1052 

1820-1282 
1820-1197 
1820-1278 
1820-1278 
1820-1730 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

Description 

IC-SN74LS138N 
IC-SN74LS273N 
ANLG MUXR 
ANLG MUXR 
IC-SN74LS273N 

IC-SN74LS04N 
IC-SN74LS138N 
IC-SN74LS273N 
IC-SN74LS273N 
IC-SN74LS273N 

D/A 12-BIT 

IC OP-07C 
IC OP-07C 
D/A 10-BIT 

IC 072 

D/A 10-BIT 

IC 072 
IC-NE555N 
IC-MC10101P 
IC-MC10104P 

IC-MC10104P 
IC-MC10135L 
IC-MC10135L 
IC-MC10103P 
IC-MC10125L 

IC-SN74LS109AN 
IC-SN74LSOON 
IC-SN74LS191N 
IC-SN74LS191N 
IC-SN74LS273N 



Table A-9. 
Option 001 HP 8 1  16A Control Board Parts List 

(continued) 

Replaceable Parts A-47 

Scans by AR TEK MEDLQ * 

Manufr 

02688 
02037 
01339 
01339 

Description 

DIO-ZNR IN937 
DIO-ZNR 4.3V 5% 
RES 0 CWM 
RES 0 CWM 

Reference 

A2 VR1 
A2 VR2 
A2 W2 
A2 W3 

Part # 

L-2007-1 
L-2007-1 

HP Part # 
1902-0786 
1902-0949 
8159-0005 
8159-0005 

CD 

4 
1 
0 
0 

Qty 
1 
1 
1 
1 



Keyboard 
Opt 001 

Table A-10. Option 001 HP 8 1  16A Keyboard Parts List 

\\ 

A-48 Replaceable Parts '\ 

'1, 

Scans by ARTEK MEDLd => 

Part # 
081 16-66514 

22-14-2204 

22-14-2204 
22-14-2054 
5041-0309 
5041-0309 
5041-0309 

5041-0351 
5041-0351 
5041-0351 
5041-0726 
5041-0285 

Reference 

A4 
A4 DS1 
A4 DS2 
A4 DS3 
A4 DS4 

A4 DS5 
A4 DS6 
A4 DS7 
A4 DS8 
A4 DS9 

A4 DSlO 
A4 DSl l  
A4 DS12 
A4 DS13 
A4 DS14 

A4 DS15 
A4 DS16 
A4 DS17 
A4 DS18 
A4 J 1  

A4 52 
A4 J 3  
A4 MP1 
A4 MP2 
A4 MP3 

A4 MP4 
A4 MP5 
A4 MP6 
A4 MP7 
A4 MP8 

Description 

BD AY-KEY O P T  
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
CONN-POST-TP-SKT 

CONN-POST-TP-SKT 
CONN-POST-TP-SKT 
CAP KEY QUARTER 
CAP KEY QUARTER 
CAP KEY QUARTER 

KEY CAP SRF-G L 
KEY CAP SRF-G L 
KEY CAP SRF-G L 
KEY CAP LCL 
KEY CAP PRL-G L 

Manuf'r 

28480 
01542 
01542 
01542 
01542 

0 1542 
01542 
01542 
01542 
01542 

01542 
01542 
0 1542 
01542 
0 1542 

01542 
01542 
01542 
01542 
03418 

03418 
03418 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

HP Part # 
08116-66514 
1990-0665 
1990-0665 
1990-0665 
1990-0665 

1990-0665 
1990-0665 
1990-0665 
1990-0665 
1990-0665 

1990-0665 
1990-0665 
1990-0665 
1990-0665 
1990-0665 

1990-0665 
1990-0665 
1990-0665 
1990-0665 
1251-6255 

1251-6255 
1251-7410 
5041-0309 
5041-0309 

5041-0309 

5041-0351 
5041-0351 
5041-0351 
5041-0726 
5041-0285 

CD 

0 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
4 

5 
5 
5 

7 
7 
7 
0 
6 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 



Table A-10. 
/ 

Option 001 HP 8116A Keyboard Parts List (continued) 

Replaceable Parts A-49 

Scans by AR TEK M E N  => 

1 

Part # 
5041-0'28.5 
5041-0'285 
5041-O27tj 
5041-0271; 
5041-03; 1 

5041-0.3; I 

5041-028; 
5041-02>;, 
5041-025,5 
5041-035 1 

5041-0.{;1 
5041-023) 
5041-0"; 
5041-02ti 
5041-02\; 

5041-0?k.; 
5560-91 10 

5560-91; 
5560-9 1 1 1 1  

5560-9 1 i l l  

5560-9 l.il 
5560-9 1 il 

Reference 

A4 MP9 
A4 MPlO 
A4 M P l l  
A4 MP12 
A4 MP13 

A4 MP14 
A4 MP15 
A4 MP16 
A4 MP17 
A4 MP18 

A4 MP19 
A4 MP20 
A4 MP21 
A4 MP22 
A4 MP23 

A4 MP24 
A4 S1 
A4 S2 
A4 S3 
A4 S4 

A4 S5 
A4 S6 

5560-9 1 ,  ' I 
5560-91 
5560-9 I :I, I 

5560-9 1.lo 

5560-9 lllL1; 
5560-9 lJli 

5560-9 I:](; 
5560-9-136 

Description 

KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-GRA 
KEY CAP PRL-GRA 
KEY CAP SRF-G L 

KEY CAP SRF-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP SRF-G L 

KEY CAP SRF-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 
KEY CAP PRL-G L 

KEY CAP PRL-G L 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
SW-PB SPST NO 

Manuf'r 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
04486 
04486 
04486 
04486 

04486 
04486 

A4 S7 
A4 S8 
A4 S9 

A4 SlO 
A4 S11 
A4 S12 
A4 S13 
A4 S14 

HP Part # 
5041-0285 
5041-0285 
5041-0276 
5041-0276 
5041-0351 

5041-0351 
5041-0285 
5041-0285 
5041-0285 
5041-0351 

5041-0351 
5041-0285 
5041-0285 
5041-0285 
5041-0285 

5041-0285 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

5060-9436 
5060-9436 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

04486 
04486 
04486 

04486 
04486 
04486 
04486 
04486 

5060-9436 
5060-9436 
5060-9436 

5060-9436 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

CD 

6 
6 
5 
5 
7 

7 
6 
6 
6 
7 

7 
6 
6 
6 
6 

6 
7 
7 
7 
7 

7 
7 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

7 
7 
7 

7 
7 
7 
7 
7 

1 
1 
1 

1 
1 
1 
1 
1 



Table A-10. 
Option 001 HP 8116A Keyboard Parts List (continued) 

A-50 Replaceable Parts 

Scans by ARTEK MEDL4 => 

Reference 

A4 S15 
A4 S16 
A4 S17 
A4 S18 
A4 S19 

A4 S20 
A4 S21 
A4 S22 
A4 S23 
A4 S24 

A 4 W 1  

Manuf'r 

04486 
04486 
04486 
04486 
04486 

04486 
04486 
04486 
04486 
04486 

28480 

Part # 
5560-9436 
5560-9436 
5560-9436 
5560-9436 
5560-9436 

5560-9436 
5560-9436 
5560-9436 
5560-9436 
5560-9436 

5180-2403 

HP Part # 
5060-9436 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

5060-9436 
5060-9436 
5060-9436 
5060-9436 
5060-9436 

5180-2403 

Description 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 
SW-PB SPST NO 

CD 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

8 

Qty 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 



Display Board 
Opt 001 

Table A-11. Option 001 HP 8 1  16A Display Board Parts List 

Replaceable Parts A-51 
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Manuf'r 

28480 
01542 
01542 

01542 

01542 

01542 

01542 

01542 

01542 

01542 

01542 
01542 
01542 

01542 
01542 

01542 
01542 
01542 
01542 
01542 

01542 
01542 
01542 
01542 
01542 

01542 
01542 
01542 
01542 
01542 

Description 

BD AY-DISPL O P T  
LED-LMP 
LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LT BAR 

LED-LMP 

LED-LMP 
LED-LMP 
LED-LT BAR 

LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

Reference 

A 5 
A5 DS1 
A5 DS2 

A5 DS3 

A5 DS4 

A5 DS5 

A5 DS6 

A5 DS7 

A5 DS8 

A5 DS15 

A5 DS16 
A5 DS17 
A5 DS18 

A5 DS19 
A5 DS20 

A5 DS21 
A5 DS22 
A5 DS23 
A5 DS24 
A5 DS25 

A5 DS26 
A5 DS27 
A5 DS28 
A5 DS29 
A5 DS30 

A5 DS31 
A5 DS32 
A5 DS33 
A5 DS34 
A5 DS35 

Part # 
08116-66515 
HLMP-1301 
BLMP-2600(D,E,F) 

HLMP-2600(D,E,F) 

HLMP-2600(D,E,F) 

HLMP-26OO(D,E,F) 

HLMP-2600(D,E,F) 

HLMP-2600(D,E,F) 

HLMP-23OO(SELECTED) 

HLMP-1301 

HLMP-1301 
HLMP-1301 
HLMP-23OO(SELECTED) 

HLMP-1301 
HLMP-1301 

HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 

IILMP-1301 
IILMP-1301 
IILMP-1301 
HLMP-1301 
HLMP-1301 

HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 

HP Part # 
08116-66515 
1990-0486 
1990-0774 

1990-0774 

1990-0774 

1990-0774 

1990-0774 

1990-0774 

1990-0806 

1990-0486 

1990-0486 
1990-0486 
1990-0806 

1990-0486 
1990-0486 

1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

CD 

1 
6 
5 

5 

5 

5 

5 

5 

4 

6 

6 
6 
4 

6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

Qty 
1 
1 
1 

1 

1 

1 

1 

1 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 



Table A-1 1. 
Option 001 HP 81 16A Display Board Parts List (continued) 

A-52 Replaceable Parts 

Scans by ARTEK MEDL4 => 

Part # 
HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 
HLMP-1301 

5920575 

5920575 
5905575 
326.2-01 
326.2-01 
326.2-01 

326.2-01 

Reference 

A5 DS36 
A5 DS37 
A5 DS38 
A5 DS39 
A5 DS40 

A5 DS41 
A5 DS42 
A5 DS43 
A5 DS44 
A5 J 1  

A5 52 
A5 J3  
A5 S1 
A5 S2 
A5 S3 

A5 S4 

HP Part # 
1990-0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 

1990-0846 
1990-0846 
1990-0846 
1990-0846 
1251-7431 

1251-7431 
1251-7429 
3101-2529 
3101-2529 
3101-2529 

3101-2529 

Qty 
1 
1 
1 
1 
1 

1 

1 

1 
1 
1 
1 
1 

1 

CD 

6 
6 
6 
6 
6 

2 
2 
2 
2 
9 

9 
5 
1 
1 
1 

1 

Description 

LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 
LED-LMP 

DISPLAY-NUM-SEG 
DISPLAY-NUM-SEG 
DISPLAY-NUM-SEG 
DISPLAY-NUM-SEG 
CONN-POST-TP-HDR 

CONN-POST-TP-HDR 
CONN-POST-TP-HDR 
SW-RKR DPDT 
SW-RKR DPDT 
SW-RKR DPDT 

SW-RKR DPDT 

Marlufr 

01542 
01542 
01542 
01542 
01542 

01542 
01542 
01542 
01542 
08839 

08839 
08839 
08360 
08360 
08360 

08360 



Backdating 

Backdating information is only required for instruments with a serial 
number lower than that shown on the front page of this manual. 

1 ntroduction This appendix contains backdating information to adapt this manual 
for instruments with a serial number lower than that shown on the 
title page. There are two series of serial numbers, a "G" series and 
an "A" series. Only the digits following the letter are important 
when deciding which changes apply to  your instrument. If your 
instrument has a higher serial number than that shown on the title 
page, refer to  Appendix C instead. 

To adapt this manual for an earlier instrument, look up your serial 
number in Table B-1 and implement the changes from the latest back 
to  the earliest change which applies to  your instrument. 

Where changes to  components occur, modify the appropriate 
schematic and component layout accordingly. 

Note Some components may have been changed Inore than once during the 
production of the HP 8116A. Therefore Hewlett-Packard suggests 
you make the modifications to the manual in pencil as you work 
through the changes for your instrument. 

Backdating 6-1 
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Table B-1. Backdating Changes 

Instrutr~ent Serial No. 
G Series A Series 

G00129,118,117, 

116,109 and lowel 

GO0130 to  140 

GO0141 to  160 
GO0161 to 176 
and 
194,189,180,176 

GO0195 to 285 
GO0286 to 365 

(;00366 to  405 
GO0406 to  505 
GO0506 to 565 
GO0566 to  635 

GO0636 to  695 
GO0696 to 755 

GO0756 to 815 

GO0816 to  1035 

GO1036 to 1085 
GO1086 to  1185 
GO1 186 to 1235 

GO1236 to 1285 
GO1286 to 1335 

GO1336 to 1485 
GO1486 to 1735 

GO1736 to 1905 
GO1906 to  1940 
GO1941 to 2085 
(202086 to 2145 

GO2146 to 2295 
GO2296 to 2345 

GO2346 to  2495 

AOOlOl to  324 

!rial No. 
A Series 

A01536 to 
1955 
A01956 to  
36 14 

A03615 to  

Implement 
Changes 

From 76 to: 

Scans by AR TEK M E N  => 



Note From serial number 2901G10771 onward, any changes made to circuit 
board assemblies were indicated by an Eng ineer ing  Da te  Code  ( E D C )  
Label on the relevant board. 

Table 8-2. Backdating Changes 

G Series Label Froni 76 to: 

GI0471 to 10770 A-3119 
G10771 to 11345 A-3119 
GI1346 to 11520 A-3127 76 

Backdating 8-3 
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Change 1 For instruments with serial numbers 2124G00129, 118, 117, 116, 109 
and lower, make the following changes to the parts-list for the Main 
Board assembly A1 (Table A-3): 

Change 2 For instruments with serial numbers 2124G00140 and lower, make the 
following changes to the appropriate parts-lists: 

A1 08116-66501 

Main Board In Table A-3 modify: 

Reference 

VR200 
R226 
R240 
R243 
R411 

Description 

CAP 100 pF 

CAP 100 pF 

CAP 4.7 pF 

CAP 33 pF 

CAP 22 pF 

RES511 1% 
R E S 1 1 n  1% 
RES 51.1K 1% 
RES 511 n 
RES 1K 
Jumper 

Jumper 

A1 08116-66501 

In Table A-3 add: 

Description 

DIO ZNR 5.11 V 5% 
RES 1.62K 1% 
RES 3.32K 1% 
RES 2.05K 1% 
RES 1.47K 1% 

Reference 

C406 
C407 
C525 
C527 
C532 

~ 1 2 3 *  
R228 
~ 3 0 9 *  
R412 
R42 1 
W1 
W2 

B-4 Backdating 

HP Part # 
1902-0041 
0757-0428 
0757-0433 
0698-4431 
0757-1094 

Scans by ARTEK MEDL4 => 



In Table A-3 delete: 

Control Board In Table A-4 delete: 

In Table A-9 delete: 

A2 08116-66502 

Change 3 For instruments with serial number 2124G00160 and lower, make the 
following changes to  the appropriate parts-lists: 

Reference 

C29 

Main Board In Table A-3: 

A2 081 16-66502 

Description 

Reference 

C27 - 30 
L112 

Description 

Change 4 1. For instruments with serial number 2124G00194 and lower, iriake 
the following changes to the appropriate parts-lists: 

HP Part # 

HP Part # 

A1 08116-66501 

Instrument In Table A-2: 

Reference 

(2501 

Scans by ARTEK MEDM => 

A0 08116 

Description 

C A P  0.1 pF 20% 

HP Part # 
0160-0576 

Reference 

A1 

Description 

BD AY-MAIN 

HP Part # 
081 16-66501 



Main Board In Table A-3 modify: 

Reference 

R528 
R529 
R54 1 
R542 
R513 
R422 

RES 825 R 1% 
RES 825 R 1% 
RES 825 R 1% 
RES 825 0 1% 
RES 5.25K 1% 
RES6.19K 1% 

HP Part # 
0757-0428 
0757-0428 
0757-0428 
0757-0428 
0698-7258 
0757-0290 

In Table A-3 delete: 

Control Board In Table A-4 and Table A-9 add: 

A1 081 16-66501 

2. Change the followirlg steps in the Shaper Adjustment Procedure: 

Reference 

R445 - 453 

A2 08116-66502 

5 Adjust AIR410 until the measured voltage is 
5.060 V f 30 mV. 

7 Check that the measured voltage is > 8.06 V.  

Description 

RES 

Reference 

R49 

9 Adjust A2R49 until the measured voltage is 
0.506 V f 3  mV. 

HP Part # 

18 Check that the measured voltage is > 4.64 V.  

Description 

RES-VAR 2K 10% 

33 Adjust AIR418 until the measured voltage is 
3.532 V & 10 mV. 

HP Part # 
2100-0567 

35 Check that t,he measured voltage is 0.354 V f 5 mV 

52 Check that the measured voltage is 0.510 V f 5 mV 

60 Check that the harmonics are < -27 dB in both cases. 

3. Change the following steps in the Offset Atljllstment Procedure: 

4 Adjust A2R43 until the measilred voltage is 
7.95 V 1 5 0  mV. 

6 Check that the measured voltage is -7.95 V f 50 mi'. 

B-6 Backdating 
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Change 5 For instruments with serial number 2124G00285 and lower, make the 
following changes to the appropriate parts-lists: 

Main Board In Table A-3 modify: 

Control Board In Table A-4 and Table A-9 delete: 

A1 08116-66511 

Change 6 For instruments with serial number 2124G00365 and lower, make the 
following changes to the appropriate parts-lists: 

Reference 

C216 
R226 

Instrument In Table A-2: 

Description 

CAP 15 pF 200 V 
RES 2.15K 1% 

Main Board In Table A-3 modify: 

HP Part # 
0160-4385 
0698-0084 

A0 08116 

HP Part # 
0698-721 9 
0698-7212 
0698-7209 
0698-7229 
0698-7205 
0160-0573 

Reference 

MP2 

Reference 

R205 
R206 
R415 
R42 1 
R588 
C40 1 

In Table A-3 add: 

Description 

RES 196 R 1% 
RES 100 R 1% 
R E S 7 5 R  1% 
RES511R 1% 
RES 51.1 R 1% 
CAP 4700 pF 20% 

Description 

SHAFT PWR SW 

Backdating 6-7 

HP Part # 
08112-43701 

A1 08116-66511 

Scans by ARTEK MEDU --r 

HP Part # 
5180-2409 
0340-0530 

Reference Description 

Q400 

MP400 

XSTR SEL PAIR 
COVER TRAINS 



In Table A-3 delete: 

I Reference I Description I 
RES 1.54K 1% 

HP Part # 
0698-4425 

Microprocessor Board In Table A-5 delete: 

Change 7 For instruments with serial number 2124G00405 and lower, make the 
following changes to the appropriate parts-lists: 

Instrument In Table A-2: 

HP Part # 
0160-0567 A3 08116-66503 

Control Board In Table A-4 and Table A-9 delete: 

Reference 

C9 

A0 08116 

Description 

CAP 0.1 pF 20% 

In Table A-4 and Table A-9 modify: 

Reference 

MP8 

A2 08116-66502 

8-8 Backdating 

Description 

FRAME REAR 

Reference 

C31 

A2 08116-66502 

Scans by ARTEK MEDLQ r> 

HP Part # 
5020-8814 

Description 

CAP 0.1 pF 20% 

Reference 

R30 

U24 

HP Part # 
0160-0576 

Description H P P ~ ~  # 
RES 3.83K 1% 

IC LIN D/A CONV 

0698-3153 

1826-0874 



Change 8 For instruments with serial number 2124G00505 and lower, make the 
following changes to the appropriate parts-lists: 

Instrument In Table A-2 modify: 

Main Board In Table A-3 modify: 

A0 08116 

Control Board In Table A-4 & Table A-9: 

Description 

PNL REAR 

Reference 

MP9 

HP Part # 
08116-60253 

A1 08116-66511 

Change 9 For instruments with serial number 2124G00565 and lower, make the 
following changes t o  the appropriate parts-lists: 

Reference 

R157 
R508 

Description 

RES 4.75K 1% 
RES 64.9K 1% 

Main Board In Table A-3 modify: 

HP Part # 
0757-0437 
0698-4502 

A2 08116-66502 

I Reference I Descri~tion HP Part # 

Description 

RES 4.22K 10% 

Reference 

R45 

A1 08116-66511 1 R123 1 RES 442 R 1% 1 0698-3488 

HP Part # 
0698-3154 

In Table A-3 delete: 

Display Board In Table A-7 and Table A-11 modify: 

A1 08116-66511 

Backdating B-9 

Reference 

R428 

Description 

RES 14.7K 1% 

A5 08116-66505 
(08116-66515) 

Scans by ARTEK MEDL4 * 

HP Part # 
0698-7264 

Reference 

DS41 
DS42 

DS43 
DS40 

Description 

DISPLAY NUM 
DISPLAY NUM 

DISPLAY NUM 
DISPLAY 

HP Part # 
1990-0531 
1990-0531 

1990-0531 
1990-0649 



Change 10 For instruments with serial number 2124G00635 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify:  

RES 2.37K 1% 
RES 2.37K 1% 

R242 RES 1.1K 1% 

In Table A-3 delete: 

HP Part # 
0698-31 50 
0698-3150 
0757-0424 

Change 11 For instruments with serial number 2124G00695 and lower 
(2334A00324 and lower), make the following changes to  the 
appropriate parts-lists: 

A1 08116-66511 

Main Board In Table A-3 delete: 

Description 

CAP 1 nF 100 V 

Reference 

C264 

Reference 

HP Part # 
0160-3878 

Description 

RES 31.6K 1% 
THMS 5K 

RES1M 10% 
RES 1M 10% 
RES 1M 10% 

HP Part # 
0698-7272 
0837-0035 
0698-4073 
0698-4073 
0698-4073 
0698-4073 
0698-4073 

In Table A-3 modify:  

B-10 Backdating 
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Mjcroproce~~or Board Make the following changes to  the schematic for the microprocessor 
board in Chapter 10.3 : 

1. U13 Pin 9: Change from ground to EVMA. 
2. U13 Pin 7: Change from VMA to  +5 V. 
3. U12 Pins 4, 5 :  Change from ground to  EVMA 
4. U12 Pin 6: Change from VMA to  +5 V. 

Change 12 For instruments with serial number 2124G00755 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 delete: 

Change 13 For instruments with serial number 2124G00815 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 add: 

A1 08116-66511 

Description 

CAP 0.1 pF 20% 
CAP 0.1 pF 20% 

Reference 

(3408 
C540 

In Table A-3 modify: 

HP Part # 
0160-0576 
0160-0576 

A1 08116-66511 

I Reference I Descri~tion I HP Part # 

1 R439 ( RES 6.2K 1% 10757-0447 

Reference 

R429 
RT 1 

Backdating 8-1 1 

Scam by ARTEK MEDLA * 

Description 

RES 31.6K 1% 
THMS 5K 

HP Part # 
0698-7272 
0837-0035 



Change 14 For instruments with serial number 2124G01035 and lower 
(2334A00324 and lower), make the following changes to  the 
appropriate parts-lists: 

Main Board In Table A-3 delete: 

In Table A-3 modify: 

I Reference I Descri~tion I HP part ~ t :  

A1 08116-66511 

I Q503 1 XSTR MATCHPAIR 15080-1083 

Description 

XSTR SI 2N4209 

Reference 

Q504 

Change 15 For instruments with serial number 2124G01085 and lower 
(2334A00324 and lower), make the following changes to the 

HP Part # 
1853-0405 

appropriate parts-lists: 

Main Board In Table A-3 modify: 

Control Board In Table A-4 and Table A-9 modify: 

Reference 

Q504 
C502 

B-12 Backdating 

Description 

XSTR SI 2N4209 

CAP 68 pF 200 V 

A2 08116-66502 

Scans by ARTEK MEDLQ => 

HP Part # 
1853-0405 

0160-4350 

Reference 

VR2 

Description 

DIO ZNR 6.2 V 

HP Part # 
1902-0953 



Change 16 For instruments with serial number 2124G01185 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

Reference 

C502 
C525 
C527 
R553 
U40 1 
F1/F2 

Description 

CAP 120 pF 200 V 
CAP 6.8 pF 200 V 
CAP 39 pF 200 V 
RES 21.5 s2 2% 
IC SHAPER 
FUSE 0.5 A 

HP Part # 
0160-4512 
0160-4383 
0 160-4494 
0698-7196 
5180-2416 
2 1 10-0538 

Control Board In Table A-4 and Table A-9 modify: 

Microprocessor Board In Table A-5 modify: 

A2 08116-66502 

Change 17 

Reference 

R43 

A3 08116-66503 

Note For instruments with serial numbers 2124G01235 and lower 
(2334A00324 and lower) you must perform the following check: 

1. Switch HP 8116A on. 
2. Select E.WID mode and sine output (This will give an error 

condition). 
3. Switch the instrument off and on again. 
4. Select pulse output. 
5. Select the WID parameter. 

Description 

RES VAR 2K 10% 

Reference 

U35 

If the displayed value is 100 ps, you must implement this backdating 
change as the instrument still has its original ROMs fitted. 

HP Part # 
2100-0567 

If the displayed value is 500 ps, ignore this backdating change as the 
instrument has had its original ROMs replaced. 

Description 

IC SN74LS04 

Backdating B-13 

HP Part # 
1820-1199 
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Microprocessor Board 1. In Table A-5 modify: 

Reference 

u 5 
U 6 
u 7 
U 8 
u 9 
1J38 

Description 

ROM B 
ROM A 
ROM 9 
ROM 8 
ROM 7 
ROM 6 

2. In "Introduction" in Chapter 6 change the text to: 

It is not necessary to  put a comma between commands, a space 
will do. 

The HP 8116A understands upper and lower case commands. 

The HP 8116A processes commands in the order in which they 
are received. 

The HP 8116A can be program~ned into an error condition in 
the same ways as when using the front panel. To avoid causing 
error conditions, and hence SRQs, you must make sure that each 
command received by the HP 81 16A is compatible with its current 
settings. 

For example, assume that the instrument is currently set for 
HIL = 2 V and LOL = 0 V, and you want to program HIL = 4 V 
and LOL = 2.5 V. 

You must put the HIL 4 V command first in the programming 
message, otherwise the LOL of 2.5 V will be incompatible with the 
current HIL of 2 V. 

Refer to LLError, Fault and Status Reporting" in Chapter 6 for a 
details of error, fault and status reporting in via the HP-IB. 

8-14 Backdating 
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3. In "Timing Error (Bit 0)" in Chapter 6 change the text to: 

IERR Description Comments 

WIDTH ERROR w This error occurs if you request an 
invalid combination of frequency and 
pulse width so that: WID > 1lFR.Q. 

w The instrument's output changes. 
w You can use the SRO command to stop 

this error generating a timing error and 
an SRQ. To re-enable i t ,  use the SR1 
command. The response to IERR is 
not affected. 

TIMING ERROR w This error can only occur with Opt 001 
in I.BUR mode. 
This error occurs if you request an 
invalid combination of frequency, burst 
number and repeat time so that: 
B U R x l / F R Q  > RPT.  
The instrument's output changes. 
You can use the SRO command to stop 
this error generating a timing error and 
an SRQ. To re-enable i t ,  use the SR1 
command. The response t o  IERR is 
not affected. 

4. In "Autovernier" in Chapter 6 change the table to: 

Backdating 8-15 

Action 

Switch off autovernier 

Switch on autovernier 

Most signicant digit up 

Second significant digit up 

Least significant digit up 

Most signicant digit down 

Second significant digit down 

Least significant digit down 

Range up 

Range down 

Scans by ARTEK MEDLQ => 

Mnemonic 

A 0 

A 1 

MU 

S U 

LU 

MD 

SD 

LD 

RU 

RD 



In Table A-3 add: 

2. Figure B-1 shows R448's location in the circuit and on the main 
board. Modify Figure 9-8, Figure 10.4-9 and Figure 10.4-4 
accordingly. 

Layout Schematic 

HP Part # 
2100-0580 

Figure B-1. R448 

Description 

RES VAR 500K 10% A1 08116-66511 

3. Change or add the following steps in the Shaper Adjustment 
procedure: 

Reference 

R448 

33 Adjust AIR448 until the measured voltage is 3.532 V 
f 1 mV. If AIR448 is too sensitive to achieve optimum 
adjustment, turn AIR418 clockwise a little. 

40b Connect the HP 8116A's main output via a 50 Q 
feedthrough terminator to the DVM. 

40c Set up the HP 81 16A as follows: 

F RQ 
AMP 

1.00 kHz 
16.0 V 

40d Readjust AIR448 until the measured voltage is 
5.660 V f 1 mV. 

Backdating B-17 



5. Make sure that  the text in Chapter 10.7 on trouble-shooting the 
ROM has been modified as given in "Change 61". Then change 
Table 10.7-5 to: 

Table 10.7-5 ROM signatures 081 16-1000X Series 

Change 18 For instruments with serial number 2124G01285 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

Change 19 For instruments with serial number 2124G01335 and lower 
(2334A00324 and lower): 

A1 08116-66511 

1 .  Make the following changes to the appropriate parts-lists: 

Description 

RES 681 1% 

Reference 

R215 

Main Board In Table A-3 modify: 

HP Part # 
0757-0419 

HP Part # 
XSTR SI 2N3904 1854-0215 

CAP 68 PF 

R447 RES 23.7K 0698-3 158 

B-16 Backdating 
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Change 20 For instruments with serial number 2124G01485 and lower 
-1 

(2334A00324 and lower): 

1. Make the following changes to the appropria.te parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 delete: 

HP Part # 
0160-0576 

0160-0576 

2. In "Power Supply "& Preliminary Adjustments" in Chapter 9, 
step 2, modify the table entry for AIR19 to read: 

Description 

CAP .1 pF CER 20% 

CAP .1 pF CER 20% 
A1 08116-66511 

3. Change -24 V to  -23 V throughout the manual. 

Reference 

C221 

C222 

HP Part # 
1901-0732 
1901-0732 
0757-0279 

Change 21 

Description 

D I O D E P W R l k V  1A 
DIODE PWR 1 kV 1A 
RES 3.16K .I25 W 1% 

A1 08116-66511 

For instruments with serial number 2124601735 and lower 
(2334A00324 and lower): 

Reference 

CR513 
CR514 
R56 1 

1. Make the following changes to the appropriate parts-lists: 

Main Board In Table A-3 modify: 

Control Board In Table A-4 and Table A-9 modify: 

I Reference I Description ( HP Part # 

HP Part # 
1826-0600 

A2 081 1666502 1 U5 I IC-TL 074 ACN 1 1826-0600 

Description 

IC-TL 074 ACN A1 08116-66511 

B-18 Backdating 

Reference 

U200 



Microprocessor Board In Table A-5 modify: 

Reference 
u 5  
U6 
u 7  
U8 
u 9  
U38 

Description 

ROM B 
ROM A 
ROM 9 
ROM 8 
ROM 7 
ROM 6 

HP Part # 
081 16-10011 
081 16-10012 
08116-10013 
08116-10014 
081 16-10015 
08116-10016 

2. Make sure that the text in Chapter 10.7 on trouble-shooting the 
ROM has been modified as given in "Change 61". Then change 
Table 10.7-5 to: 

Table 10.7-5 ROM signatures 081 16-1 00 1X Series 

Change 22 

14 
15 
16 
17 
24 

For instruments with serial number 2124G01905 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Control Board In Table A-4 and Table A-9: 

6344 
PCCO 
8 P l l  
9A08 
P254 

Backdating B-19 

CP5F 
9P52 
A30C 
H5UU 
P254 

A2 08116-66502 

459U 
2F1A 
9C95 
3719 
P254 

Reference 

R30 
R33 
V R ~ *  

61U7 
3061 

FH3C 
COC9 
P254 

Description 

RES 3.83K 1% 
RES 4.87K 1% 
DIO-ZNR 6.2 V 

HP Part # 
0698-3153 
0698-4444 
1902-0952 

64PA 
A738 
PC47 
C5CF 
P254 

6517 
OlFC 
P77H 
HCH4 
P254 



Change 23 For instruments with serial number 2124G01940 and lower -\ 

(2334A00324 and lower): 

1. Make the following changes to the appropriate parts-lists: 

Main Board ln Table A-3 modi fy:  

In Table A-3 delete: 

2. In Table 9-1 add the following: 

HP Part # 
0698-4453 

Reference 

R123 

Description 

RES 402 R .I25 W 1% 

3. Change or add the following steps in the Voltage Controlled 
Oscillator Adjustment Procedure: 

49 Set up the HP 8116A as follows: 

- -- 

Description 

Decreasing the value decreases the HF duty cycle 

Waveform 
FRQ 

Range 

383 R - 536 Q 

Procedure 

VCO 

Square 
10.0 MHz 

Reference 

AlR123 

50 Check that the duty cycle is < 60%. If not, change the 
value of A1 R123 (Refer to Table 9- 1). 
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Change 24 For instruments with serial number 2124G02085 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

I Reference 1 Description I H P  part # 
1 C235 I CAP 68 PF 200 V 10160-4350 

Microprocessor Board In Table A-5 delete: 

Change 25 For instruments with serial number 2124G02145 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Microprocessor Board In Table A-5 modify: 

A3 08116-66503 
Description 

TERM TEST POINT 
JUMPER 

Reference 

TP8 
W2 

Change 26 

HP Part # 
0360-0535 
8159-0005 

For instruments with serial number 2124G02295 and lower 
(2334A00324 and lower): 

A3 081 16-66503 

1. Make the following changes to the appropriate parts-lists: 

Description 

NETWORK-RES 47K 
Reference 

R15,16 

Control Board In Table A-4 and Table A-9 add:  

HP Part # 
1810-0378 

I Reference I Descri~tion I HP Part 8 

Backdating B-2 1 



2. Figure B-2 shows the location of C31 in the circuit and on 
the control board. Modify Figure 10.5-6 'and Figure 10.5-8 
accordingly. 

Layout Schematic 

u 
RIB 0 

Figure 8-2. C31 

Change 27 For iilstruments with serial number 2124G02345 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

Reference Description 

RES261R.125W 1% 
RES261R.125W 1% 
RES 1.62K 1% 

RES 1.62K 1% 
CAP 120 pF 5% 

C A P  1 pF 200 v 
CAP 2.2 pF 200 V 

DIO SI 15 V 75 ns 

DIO SI 15 V 75 ns 

XSTR NPN 2N3866A 
XSTR NPN 2N3866A 
XSTR PNP 2N5160 
XSTR PNP 2N5160 

HP Part # 
0698-31 32 
0698-31 32 
0757-0428 
0757-0428 
0160-4512 
0 160-4380 

0160 3872 

1901-0179 
1901-0179 
1854-0784 
1854-0784 

1853-0312 
1853-03 12 
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In Table A-3 add: 

Note 3 These components were deleted in "Change 30'9 and "Change 
46", therefore you need to  restore them in Figure 10.4-8 and 
Figure 10.4-9. You must also restore them in the schematic 
Figure 10.4-5 and components list with the above values. 

In Table A-3 delete: 

HP Part # 
0160-4381 
0160-4381 
0160-0576 
0698-7221 

Description 

CAP 1.5 pF 200 V 1% 
CAP 1.5 pF 200 V 1% 
CAP .1 pF 20% 
RES 237 !2 .05 W 1% 

A1 08116-66511 

Change 28 For instruments with serial number 2124G02495 and lower 
(2334A00324 and lower), make the following changes to  the 
appropriate parts-lists: 

Reference 

C525 
C538 
C540 
R556 

Main Board In Table A-3 modify: 

A1 08116-66511 

Description 

CAP .O1 pF 100 V 

Reference 

C541 

Change 29 For instruments with serial number 2124G02545 and lower 
(2334A00324 and lower), make the following changes to  the 
appropriate parts-lists: 

HP Part # 
0160-3879 

Main Board In Table A-3 modify: 

A1 08116-66511 

Reference 

R536 

Description 

RES 261 !2 .05 W 1% 

Backdating 8-23 

HP Part # 
0698-7222 

A1 08116-66511 

Reference 

R220 
R223 

Description 

RES 2.74 K 1% 
RES 2.74 K 1% 

HP Part # 
0757-028 1 
0757-0281 



Change 30 For instruments with serial number 2124G02570 and lower 
(2334A00324 and lower), make the following changes to  the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 delete: 

Change 31 

A1 08116-66511 

For instruments with serial number 2124G02620 and lower 
(2334A00324 and lower), make the following changes to  the 

Description 

CAP 0.1 pF CER 20% 
CAP 1.5 pF 200 V 

Reference 

C105 
C530 

appropriate parts-lists: 

HP Part # 
0160-0576 
0160-4381 

Control Board In Table A-4 and Table A-9 add: 

Note R70 - 72 were deleted in "Change 6OV, therefore you need to  restore 
them in layout Figure 10.5-8, in the schematic Figure 10.5-5 and in 
the components list with the above value. 

Microprocessor Board In Table A-5 modify: 

A2 08116-66502 

Reference 

R70 - 72 

Description 

RES 150 !2 .I25 W 1% 

8-24 Backdating 

HP Part # 
0757-0284 

A3 08116-66503 

Reference 

U17 

Description 

IC-SN74LS138N 

HP Part # 
1820- 1216 



Change 32 For instruments with serial number 2124G02645 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-list s: 

Main Board In Table A-3 modify: 

Change 33 For instruments with serial number 2124G02670 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

A1 08116-66511 

MainBoard InTableA-3 modify: 

Reference 

C112,113 

Change 34 For instruments with serial number 2124G02845 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

Description 

CAP 6.8 PF TA 35 V 

HP Part # 
A1 08116-66511 

HP Part # 
0180-0116 

Backdating 8-25 

Reference 

R226 

A1 08116-66511 

Description 

RES 2.05K 1% 10698-443 1 

Reference 

R406 
R408 

Description 

RES 1.3 K 1% 
RES 267 1% 

HP Part # 
0757-0426 
0698-4446 



Change 35 For instruments with serial number 2124G02895 and lower 
- 

(2334A00324 and lower): 

1. Make the following changes to the appropriate parts-lists: 

Microprocessor Board In Table A-5 modify: 

Reference Description 

ROM B 
ROM A 
ROM 9 
ROM 8 
ROM 7 
ROM 6 

HP Part # 
081 16-10021 
08116-10022 
08116-10023 
08116-10024 
08116-10025 
08 116-10026 

Change 36 For instruments with serial number 2 124G03120 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 delete: 

Change 37 For instruments with serial number 21 24G03170 and lower 
(2334A00324 and lower), make the following changes to  the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

HP Part # 
0160-3875 

1901-0518 
1901-0518 
0757-0276 

A1 08116-66511 

8-26 Backdating 

Reference 

C409 

CR401 
CR402 
R454 

A1 08116-66511 

Description 

CAP 22 pF 200 V 5% 

DIO-SCHOTTKY SM 
DIO-SCHOTTKY SM 
RES 61.9 C2 .I25 W 1% 

Reference 

R219 
R222 

Description 

RES 7.5K ,125 W 1% 
RES 7.5K .I25 W 1% 

HP Part # 
0757-0440 
0757-0440 



Change 38 For instruments with serial number 2124G03220 and lower 
(2334A00324 and lower): 

1. Make the following changes to the appropriate parts-lists: 

MajnBoard 2. InTableA-3modify: 

In Table A-3 delete: 

In Table A-3 add: 

HP Part # 
0160-3879 
0757-0283 

A1 08116-66511 

Note a. C305 replaces C307 on the component layout Figure 10.4-8. 

b. C305 also replaces C307 on the schematic Figure 10.3-7, but 
connected between pins 23 and 24 of U300 instead of between pin 
24 and ground. 

Reference 

C306 
~ 3 1 0 '  

3. Change the following steps in the Width Adjustment procedure: 

Description 

CAP .O1 pF 100 V 
RES 2K .125% 1% 

HP Part # 
0160-0576 A1 08116-66511 

6 Adjust A2R32 until the measured time is 98.0 ps +2/-1 ps. 

8 Adjust AIR304 until the measured time is 
980 ps +20/-10 ps. 

Reference 

C305 

13 Adjust A2R31 until the measured time is 99.9 ns f 1 ns. 

Description 

CAP 0.1 pF CER 20% 
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Change 39 For instruments with serial number 2124G03222 and lower 
- 

(2334A00324 and lower): 

1. Make the following changes to  the appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 delete: 

I Reference I I Description I I HP Part # 

HP Part # 
1854-0392 
1810-0332 
0698-3152 

Change 40 

Description 

XSTR SI 2N5088 
NETWORK-RES 680 R 
RES 3.48K 1% 

A1 08116-66511 

For instruments with serial number 2124G03395 and lower 
(2334A00324 and lower), make the following changes t o  the 

Reference 

Q210 
R202 
R215 

appropriate parts-lists: 

Main Board In Table A-3 modify: 

I Reference 1 Description I HP Part # 
A1 08116-66511fi401 1 XSTR SI PNP 1 1853-0075 
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Change 41 For instruments with serial number 2124G03545 and lower 
(2334A00324 and lower): 

1. Make the following changes to the appropriate parts-lists: 

Microprocessor Board In Table A-5 modify:  

In Table A-5 delete: 

A3 08116-66503 

In Table A-5 add:  

Reference 

U10 

A3 08116-66503 

2. Figure B-3 shows the location of the RAMS U10 and U11 on 
the ~nicroprocessor board 081 16-65503. Modify Figure 10.7-9 
accordingly. 

Description 

IC RAM 444C 

Reference 

R21 
u39 

A3 08116-66503 

A3 MICROPROCESSOR BOARD 08116 - 66503 

HP Part # 
1818-1330 

- 
TP7 +5 V I TP6 TP5 E TP4 SA SP TP3 STA STP TP2 TP1 . em..  . ..Q.. . . .a. . 

Description 

Reference 

U11 

r J '  I 

Figure 6-3. 081 16-66503: U10, U11 layout 

HP Part # 

Backdating 6-29 

Description 

ICRAM444C 
HP Part # 
1818-1330 



3. Figure B-4 shows the RAM circuit on the microprocessor board 
081 16-65503. Modify Figure 10.7-5 accordingly. 

Figure B-4. 081 16-66503: U10, U11 schematic 

Change 42 For instruments with serial number 2124G03570 and lower 
(2334A00324 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

B-30 Backdating 

A1 08116-66511 

Reference 

R400 
R436 

Description 

RES 15.4K 1% 
RES 5.36K 1% 

HP Part # 
0698-3540 
0698-3258 



Change 43 For instruments with serial number 2334G03745 and lower 
(2516A01535 and lower), make the following changes to the 
appropriate parts-lists: 

Instrument In Table A-2: 

Reference Description 

PANEL SUB 
FRAME FRONT 
FRAME REAR 
SIDE STRUT 17 IN 
SIDE STRUT 17 IN 
COVER BOTOM 
COVER TOP 31/2#M 

HP Part # 
081 16-00202 
5020-8813 
08116-21103 
5020-8831 
5020-883 1 
08 112-04158 
08116-04101 

Change 44 For instruments with serial number 2520G03920 and lower 
(2537A01955 and lower): 

1. Make the following changes to the appropriate parts-lists: 

Instrument In Table A-2 modify: 

Microprocessor Board In Table A-5 delete: 

A0 08116 

Backdating 8-3 1 

Reference 

A3 

Description 

BD AY-MICROPROCESSOR 

A3 081 16-66503 

HP Part # 
081 16-66503 

Reference 

W5 

Description HP Part # 
8 159-0005 



Change 45 For instruments with serial number 2520G04045 and lower 
(2537A01955 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

I Reference I Descriotion I HP Part # 

Change 46 For instruments with serial number 2520G04120 and lower 
(2537A01955 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 delete: 

A1 08116-66511 

Change 47 

Reference 

C406 
~ 4 0 9 '  

Description 

CAP 120 pF 5% 
CAP 22 pF 200 V 5% 

A1 08116-66511 

For instruments with serial number 2520G04377 and lower 
(2537A01955 and lower): 

HP Part # 
0160-4512 
0160-3875 

1. Make the following changes to the appropriate parts-lists: 

Reference 

C410 
C540 

Instrument In Table A-2 modify: 

I Reference I Description I HP Part # 

Description 

A0 0 8 1 1 6 1 ~ 2  I BD AY-CONTR 1 081 16-66502 

HP Part # 
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Control Board In Table A-4 and Table A-9 modify:  

Instrument In Table A-8 modify:  

(Option 001) 

In Table A-9 delete: 

HP Part # 
081 16-66512 A0 08116 

A2 081 16-66522 

In Table A-9 add:  

Reference 

A2 

Description 

RELAY-REED 1 A 

Reference 

K1 - 4 

Description 

BD AY-CONTR 

HP Part # 
0490-1 137 

A2 08116-66522 

2. Figure B-5 shows the location of C R 1  - 4 in the circuit and 
on the control board. Modify Figure 10.5-5 and Figure 10.5-8 
accordingly. 

Description Reference 

R68 
CR20 

Layout Schematic 
t5 V 

HP Part # 

HP Part # 
1901-1098 A2 08116-66522 

Figure B-5. CR1 - 4 
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Reference 

C R 1 - 4  

Description 

DIO-SWITlN4150 



Change 48 
- 

For instruments with serial number 2520G04420 and lower 
(2537A01955 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

Change 49 For instruments with serial number 2520G04445 and lower 
(2537A01955 and lower), make the following changes to the 
appropriate parts-lists: 

HP Part # 
9170-0894 A1 08116-66511 

Main Board In Table A-3 modify: 

Reference 

L502 

Change 50 

Description 

CORE MAGNETIC 

For instruments with serial number 2520G04620 and lower 
(2537A01955 and lower): 

HP Part # 
0757-0281 

1. Make the following changes to the appropriate parts-lists: 

Description 

RES 2.74K 1% A1 08116-66511 

Instrument In Table A-2 modify: 

Reference 

~ 2 2 0 *  

B-34 Backdating 

HP Part # 
08116-66511 
081 16-04102 

Description 

BD AY-MAIN 
COVER T O P  

A0 08116 

Reference 

A2 
MP18 



Main Board In Table A-3 modify: 

In Table A-3 delete: 

Reference 

K201 
K202 
K501 - 506 
CR513,514 
c409* 
C502 

R19 
R24 

Description 

RELAY-REED 1 A 
RELAY REED 1 A 
RELAY-REED 1 A 
DIO-PWR 1 kV 1 A 

CAP 22 pF 200 V 5% 
CAP 150 pF 200 V 5% 
RES-TRMR 1K 10% 
RES-VAR 500 0 .5 W 10% 

Reference 

HP Part # 
0490- 11 37 
0490- 1 137 
0490-1 137 
1901-0732 
0160-3875 
0160-4547 
2100-3211 
2100-0554 

Description HP Part # 

In Table A-3 add: 

Backdating B-35 

A1 08116-66511 

Reference 

CR201,202 
CR507 - 512 
R20 

Description 

DIO-SWIT IN4150 
DIO-SWIT IN4150 
RES 3.65K 1% 

HP Part # 
1901-1098 
1901-1098 
0757-0434 



2. Figure B-6 shows CR20l's location in the circuit and on the main 
board. Modify Figure 10.3-6 and Figure 10.4-8 accordingly. 

Layout Schematic 

Figure B-6. CR201 

3. Figure B-7 shows CR202's location in the circuit and on the main 
board. Modify Figure 10.3-5 and Figure 10.4-8 accordingly. 

Layout Schematic 

! 
I I 

I 

Figure 8-7. CR202 
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4. Figure B-8 shows the location of CR507 - 512 in the circuit and 
on the main board. Modify Figure 10.4-4 and Figure 10.4-8 
accordingly. 

Layout Schematic 

Figure 6-8. CR507 

5. Figure B-9 shows the location of R20 in the circuit and on the 
main board. Modify Figure 10.2-3 and Figure 10.4-8 accordingly. 

Layout Schematic 

Figure 6-9. R20 
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Change 51 For instruments with serial number 2520G04795 and lower 
(2537A01955 and lower): 

1. Make the following changes to the appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 delete: 

I Reference I Description ( HP Part # 

A1 08116-66521 

In Table A-3 add: 

Description 

CAP 15 pF 200 V 5% 
CAP 100 pF 200 V 5% 
CAP 100 pF 5% 

Reference 

~ 4 0 9 '  

~ 5 0 2 '  

~ 5 3 9 '  

HP Part # 
0160-5736 
0160-4389 

0160-4389 

Note C553 was deleted in "Change 70", therefore you need to restore it 
in layout Figure 10.4-8, in the schematic Figure 10.4-5 and in the 
components list with the above value. 

Change 52 

A1 08116-66521 

For instruments with serial number 2520G05070 and lower 
(2708A03614 and lower), make the following changes to the 
appropriate parts-lists: 

Reference 

C553 

Description 

CAP 1.5 pF 200 V 

Main Board In Table A-3 modify: 

HP Part # 
0160-4381 
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A1 081 16-66521 

Reference 

MP501 

Description 

HT-SINK SGL 

HP Part # 
1205-0329 



Microprocessor Board InTableA-5delete: 

I Reference I Description I HP Part # 

Change 53 For instruments with serial number 2520G05095 and lower 
(2708A03614 and lower): 

1. Make the following changes to the appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 add: 

A1 08116-66521 

2. Figure B-10 shows the location of L261 in the circuit and on the 
main board. Modify Figure 10.4-5 and Figure 10.4-8 accordingly. 

Reference 

L260 

Description 

COIL-CHOKE .39 /.AH 

Layout Schematic 

HP Part # 
9100-2254 

A1 08116-66521 

BEAD 

Reference 

L261 
Description 

CORE MAGNETIC 

Figure B-10. L261 

HP Part # 
9170-0894 
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Change 54 For instruments with serial number 2520G05170 and lower -. 
(2708A03614 and lower), make the following changes to the 
appropriate parts-lists: 

Ma in Board In Table A-3 modify: 

Microprocessor Board In =ble A-5 modify: 

A1 08116-66521 

Change 55 For instruments with serial number 2520G05195 and lower 
(2708A03614 and lower), make the following changes to  the 
appropriate parts-lists: 

Reference 

J2  

Instrument In Table A-2 modify: 

A3 08116-66513 

Description 

CONN 20 PIN RBN 

Reference 

J 1  
J2  

Description 

CONN 50 PIN RBN 
CONN 34 PIN RBN 

Main Board In Table A-3 modify: 

HP Part # 
1251-3119 

HP Part # 
1251-3141 
1251-0541 

A0 08116 
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Reference 

MP8 

A1 08116-66521 

Description 

FRAME REAR 

Reference 

~ 3 0 0 .  
~ 3 0 9 *  

Description 

CAP 10 pF 200 V 

RES 100 Q .I25 W 1% 

HP Part # 
5021-0512 

HP Part # 
0160-3874 

0757-0401 



Change 56 For instruments with serial number 2520G05420 and lower 
(2708A04478 and lower), make the following changes to the 
appropriate parts-lists: 

Instrument In Table A-2 modify: 

Main Board In Table A-3 modify: 

A0 08116 

Change 57 For instruments with serial number 2520G05445 and lower 
(2708A04478 and lower), make the following changes to the 
appropriate parts-lists: 

Reference 

A1 

A1 08116-66521 

Main Board In Table A-3 modify: 

Description 

BD AY-MAIN 
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HP Part # 
081 16-66521 

HP Part # 
0698-3438 
0698-3438 
0698-4429 
0698-0440 

Reference 

~ 4 2 3 *  
~ 4 2 7 *  
R226 
R436 

A1 08116-66531 

Description 

RES 147 R .I25 W 1% 
RES 147 R .I25 W 1% 
RES 1.87K 1% 
RES 7.5K 1% 

Reference 

~ 5 2 5 *  
R423 
R427 

Description 

CAP 6.8 pF 

RES 1.1K .I25 W 1% 
RES 1.1K .I25 W 1% 

HP Part # 
0160-5738 
0757-0424 
0757-0424 



Change 58 
- 

For instruments with serial number 2520G05470 and lower 
(2708A04478 and lower), make the following changes to the 
appropriate parts-lists: 

Instrument In Table A-2 modify: 

I Reference I Descriotion I HP Part SC 

A0 081 16 1 M P ~  I FRAME REAR ( 5021-5814 

Change 59 For instruments with serial number 2520G05545 and lower 
(2708A04478 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

Change 60 For instruments with serial number 2520G05645 and lower 
(2708A04478 and lower), make the following changes to  the 
appropriate parts-lists: 

HP Part # 
0757-0442 
0757-0442 
0160-3568 
0160-5730 

A1 08116-66531 

Instrument In Table A-2: 

Reference 

R219* 
R222* 
~ 5 3 1 '  
C406 

Main Board In Table A-3 delete: 

Description 

RESlOK.125W 1% 
RES 10K .I25 W 1% 
CAP 2.7 pF 200 V 
CAP 100 pF 

A0 08116 
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Reference 

MP4 

A1 081 16-66531 

Description 

PNL-SUB 

Reference 

R ~ 5 5 6 *  

HP Part # 
081 16-00204 

Description HP Part # 



Control Board In Table A-9 delete: 

Change 61 For instruments with serial number 2520G06295 and lower 
(2816A05450 and lower): 

1. Make the following changes to  the appropriate parts-lists: 

HP Part # 

Instrument In Table A-2 and Table A-5: 

Description 

A2 08 116-66522 

Reference 

R70 - 72 

Microprocessor Board In Table A-5 modify: 

HP Part # 
08116-66513 

In Table A-5 delete: 

Description 

BD AY-MICROPRCR A0 08116 
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Reference 

A3 

HP Part # 
1420-0251 
1818-1768 

Description 

BAT NI-CAD 
RAM 

A3 08116-66513 
Reference 

BT1 
U 10 



In Table A-5 add: 

I Reference / Description 

~308116-66513 I C14 ( C A P  .1 pF CER 20% 
XSTR NPN 2N3904 
RES 200 R ,125 W 1% 
RESlOOK.125W 1% 

RES 1K .I25 W 1% 
THMS 1K DIS 
ROM B 
ROM A 
ROM 9 
ROM 8 
ROM 7 
ROM 6 
XSTR QUAD PNP 
RES-ZERO OHMS 

HP Part # 

2. Figure B-11 shows the location of the ROMs on microprocessor 
board 665 13, modify Figure 10.7-9 accordingly. 

A3 MICROPROCESSOR BOARD 08116-66513 - 
TP7 +5 V I TP6 TP5 E TP4 SA SP TP3 STA STP TP2 TP1 
a @ @ a @  a a a @ a a a a  a @ @  a 

r " '  I 

Figure B-1 1. 08 1 16-665 13: ROM layout 
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3. Figure B-12 shows the change to Figure 10.7-5 for addressing six 
ROMs. 

FROM 
U30 
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4. Figure B-13 shows the location of U39 and R21 on microprocessor 
board 66513, modify Figure 10.7-9 accordingly. 

@ 
Figure 8-13. 08 1 16-665 13: U39 and R21 

5. Figure B-14 shows the location of U28 and other additional 
components, modify Figure 10.7-9 accordingly. 

Figure 8-14. 08 116-665 13: U28 layout 
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6. Figure B-15 shows the RAM battery supply circuit on 
microprocessor board 6651 3, modify Figure 10.7-5 accordingly. 

Figure B-15. 08 1 16-665 13: U28 schematic 

7. Modify the schematic Figure 10.7-4 as shown in Figure B-16. 

Figure B-16. 081 16-66513: Deletion of W3 

R10 

R10 

RTI  
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8. Figure B-17 shows the microprocessor reset circuit on 
microprocessor board 66513, modify the schematic Figure 10.7-5 
accordingly. 

RESET P 
Figure B-17. 08 1 16-665 13: Reset circuit 

9. In Chapter 10.7 modify the section on trouble-shooting the ROM 
as follows: 

ROM The ROMs can be checked using signature analysis: 

1. Set .the microprocessor to free-run as described in "Free Running 
Signature Analysis" in Chapter 10.7 and connect the signature 
analyzer probes as given in Table 10.7-4. 

Table 10.7-4 
Signature Analyzer Probe connections for ROM Test 

2. Connect the data probe to the +5 V supply and check that the 
signature is P254. If not, the microprocessor is not free-running. 

Probe 

Start 

Stop 

Clock 

Ground 
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Trigger 

t 

f 

t 

Connect to 

SeeTable10.7-5 

See Table 10.7-5 

T P  "En 

Ground 



3. For each ROM in Table 10.7-5 connect the start and stop probes 
to the indicated test point and use the data probe to  check the 
signature at  the listed pins: 

Table 10.7-5 ROM signati~res 
081 16-1002X/31 OX Series 

Changing the ROM If the ROMs are changed, the data saved in the RAM has to be 
made compatible with the new ROMs. This can be done by setting 
the HP 8116A to an error condition (E.WID and SINE waveform, for 
example) and turning the instrument off and on again. 

14 
15 
16 
17 
24 

If the instrument becomes totally inoperable switch it off and 
disconnect the RAM back-up battery for at  least 30 seconds. This 
will destroy the stored RAM data. Re-connect the RAM back-up 
battery and switch the instrument on. The Standard Parameter Set 
is now loaded into the RAM. 

Change 62 For instruments with serial number 2520G06395 and lower 
(2816A05450 and lower), make the following changes to the 
appropriate parts-lists: 

6344 
PCCO 
8 P l l  
9A08 
P254 
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CP5F 
9P52 
A30C 
H5UU 
P254 

A1 08116-66531 

9415 
IF93 
0059 
8H81 
P254 

Reference 

~ 4 4 1 *  

61U7 
3061 

FH3C 
COC9 
P254 

Description 

RES 26.1 Q 1% 

HP Part # 
0698-3432 

64PA 
A738 
PC47 
C5CF 
P254 

6517 
OlFC 
P77H 
HCH4 
P254 



Change 63 For instruments with serial number 2520G06495 and lower -. 

(2816A05450 and lower), make the following changes to  the 
appropriate parts-lists: 

Main Board In Table A-3 modi fy:  

Change 64 For instruments with serial number 2833G06945 and lower 
(2816A05450 and lower), make the following changes to  the 
appropriate parts-lists: 

HP Part # 
3101-2091 A1 08116-66531 

Main Board In Table A-3 modi fy :  

Reference 

Reference 

S l  

Description 

CAP 270 p F  40 V 
CAP 10 pF  
CAP 1.5 pF  200 V 
CAP 100 p F  200 V 5% 
CAP 6.8 pF  
XSTR PNP 

XSTR NPN 

Description 

SW-PB 

HP Part # 
0 180-2455 
0160-3874 
0160-4381 
01 60-5730 
0160-5738 
1853-0312 
1854-0784 

In Table A-3 delete: 

In Table A-3 add:  

A1 08116-66531 

Note F1 replaces W 1 5  and F2 replaces W16  in Figure 10.2-3 and 
Figure 10.4-8. 

Reference 

~ 5 5 7 *  
W15,16 

A1 08116-66531 
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Description 

Reference 

F1,2 

MP500 

HP Part # 

Description 

FUSE 5 A 125 V 
XSTR HEATSINK 08116-04151 

HP Part # 
21 10-0297 



Change 65 For instruments with serial number 2901G07495 and lower 
(2816A05450 and lower): 

1. Make the following changes to  the appropriate parts-lists: 

Instrument In Table A-2 modify: 

Reference 
MP17 
MP18 
MP20 
MP21 
MP22 
MP23 
M P24 
B1 

Description 
COVER-BOTTOM 
COVER-TOP 
TRIM STRIP 
TRIM STRIP 
FOOT 
PNL REAR STD 
FOOT-REAR N-SKI 
FAN-TBAX 

HP Part # 
500 1-0438 
081 16-04103 
500 1-0438 
5040-7203 
5040-7201 
5040-7221 
5040-7222 
3160-0266 

In Table A-2 add: 

I Reference I Descriotion I HP part 
A0 08116 1 B2 I MOD MOTOR CON 1 3160-0310 

Change 66 For instruments with serial number 2901G07545 and lower 
(2816A05450 and lower), make the following changes to the 
appropriate parts-lists: 

Control Board In Table A-4 and Table A-9 modify: 

Backdating B-5 1 

A2 08116-66522 

Reference 
R24 
R27 

Description 
RES-TRMR 500 R .5 W 10% 
RES-TRMR 500 R .5 W 10% 

HP Part # 
2100-0554 
2100-0554 



Change 67 For instruments with serial number 2901G07595 and lower 
(2816A05450 and lower), make the following changes to the 
appropriate parts-lists: 

Change 68 For instruments with serial number 2901G07795 and lower 
(2816A05450 and lower), make the following changes to the 
appropriate parts-lists: 

Microprocessor Board In Table A-5 modify: 

HP Part # 
0698-4431 
2100-0554 

I Reference I Description I HP Part # 

Description 

RES 2.05K 1% 
RES-TRMR 500 Q .5 W 10% 

A1 08116-66531 

Change 69 

Reference 

R226 
R227 

For instruments with serial number 2901G07895 and lower 
(2816A05450 and lower), make the following changes to the 
appropriate parts-lists: 

Main Board In Table A-3 modify: 

B-52 Backdating 

A1 08116-66531 

Reference 

~ 2 3 0 '  
~ 2 3 5 '  
R422 

Description 

CAP 33 pF 200 V 5% 
CAP 39 pF 200 V 10% 
RES 9.09K .I25 W 1% 

HP Part # 
0160-4386 
0160-4494 
0757-0288 



Change 70 For instruments with serial number 2901G08595 and lower, make the 
following changes to  the appropriate parts-list s: 

Main Board In Table A-3 add: 

I Reference I Descri~tion I HP Part # 

In Table A-3 delete: 

Change 71 For instruments with serial number 2901G08645 and lower, make the 
following changes to  the appropriate parts-lists: 

Main Board In Table A-3 modify: 

A1 08116-66531 

Description Reference 

C553 

Change 72 For instruments with serial number 2901G08720 and lower, make the 
following changes to the appropriate parts-lists: 

HP Part # 

A1 08116-66531 

Microprocessor Board In Table A-5 modify: 

Reference 

R157 
R44 1 
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A3 08116-66534 

Description 

RES 4.64 K 
RES 14.7 

HP Part # 
0698-3155 
0698-3428 

Reference 

U40 
Description 

ROM 1 
HP Part # 
081 16-10017 



Change 73 For instruments with serial number 2901G10470 and lower: -7 

1. Make the following changes to the appropriate parts-lists: 

Main Board In Table A-3 modify: 

Reference Description 

RES-TRMR lOOK 10% 
RES-TRMR lOOK 10% 
RES-TRMR lOOK 10% 
RES-TRMR 1K 10% 
RES-TRMR 2K 10% 
RES-TRMR lOOK 10% 

HP Part # 
2100-3214 
2100-3214 
2100-3214 
2100-3211 
2 100-0567 
2 100-3214 

Change 74 For instruments with serial number 2901G10770 and lower (A1 EDC 
label < A-3119): 

1. Make the following changes to the appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A-3 delete: 

A1 08116-66531 
A1 08116-66531 
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Reference 

~ 2 1 9 *  
~ 2 2 2 '  

A1 08116-66531 
A1 08116-66531 
A1 081 16-66531 
A1 081 16-6653 1 

Description 

RES 9.09K 1% .12 
RES 9.09K 1% .I2 

Reference 

R247 
R248 
CR201 
CR202 

HP Part # 
0757-0288 
0757-0288 

Description 

RES-TRMR 10K 
RES-TRMR 10K 
DIO SCHOTTKY 
DIO SCHOTTKY 

HP Part # 
0698-7260 
0698-7260 
1901-0535 
1901-0535 



Change 75 For instruments with serial number 2901G11345 and lower (A1 EDC 
label < A-3127): 

1. Make the following changes to  the appropriate parts-lists: 

Main Board In Table A-3 modify: 

In Table A - 3  delete: 

HP Part # 
0160-4385 A1 08116-66531 

Change 76 For instruments with serial number 3127G 11520 and lower: 

1. Make the following changes to  the appropriate parts-lists: 

A1 08116-66531 

Instrument In Table A-2 modify: 

Reference 

~ 3 0 0 '  

Reference 

Description 

CAP 15pF 200V 

Reference 

R20 

A1 

A3 

MP8 

M P l l  

MP14 

MP25 

Description 

BD AY-MAIN 

BD AY-MICROPRCR 

FRAME REAR 2 

HEATSINK POWER 

KEEPER 

FUSEHOLDER BODY 

Description 

RES 147 1% 

HP Part # 

081 16-66531 

081 16-66534 

5021-5814 

081 12-21 105 

08112-04154 

21 10-0564 

HP Part # 
0698-3438 

In Table A-2 add: 
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In Table A-2 delete: 

Reference 

A6 

MP5 

MP6 

MP9 

MPlO 

MP12 

MP13 

MP17 

M P l 8  

MP23 

MP32 

MP41 

MP61 

Reference 

C1 

MP50 

MP51 

MP52 

MP54 

MP55 

Description 

BD AY-HPIB 

BRACKET FAN 

BRACKET XFMR 

PANEL REAR 

HEATSINK REAR 

SIDE STRUT 1/2M 

SIDE STRUT 1/2M 

COVER BOTTOM 

COVER T O P  

FOOT REAR 

STDF-HEX .327-IN 

WSHR-LK INTL T 

WASHER, LOCK 

Description 

CAP 0.047uF 0 V 

CHASSIS 

BRACKET-XFMR 

BRACKET-XFMR 

I SCR-TPG 8-16 

HP Part # 

081 1666506 

08112-04156 

08112-04153 

5061-2116 

081 12-21 101 

5021-5831 

5021-5831 

5001-1233 

0811604113 

5041-8821 

0380-0644 

2190-0016 

21 90-0074 

HP Part # 

0160-4323 

081 16-60101 

081 16-01 203 

081 16-01 201 

0624-0413 

081 16-04123 

Instrument (Option 001) In Table A-8 add:  
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A0 08116 

Description 

PANEL REAR 

Reference 

MP9 

HP Part # 

081 1660254 



Microprocessor Board In Table A-5 modify: 

Reference 

C3 

C4 

C5 

C6 

C8 

C9 

C11 

C12 

C13 

c15  

C16 

c17  

C18 

C19 

C20 

C21 

C22 

C23 

c24 

C25 

C26 

C27 

c28 

C30 

C31 

C32 

C33 

C34 

C36 

52 

R6 

R12 

R13 

R22 

U40 

W1 

W4 

Description 

081 16-66534 

0160-5746 

01 60-5746 

0160-5746 

0180-2856 

0180-2856 

0160-5746 

0160-5746 

0160-5746 

01 60-5746 

0160-5746 

0160-5746 

01 60-5746 

0160-5746 

0160-5746 

01 60-5746 

01 60-5746 

0160-5746 

0160-5746 

01 60-5746 

0160-5746 

0160-5746 

0160-5746 

0160-5746 

0160-5746 

0160-5746 

01 60-5746 

0160-5746 

0160-5746 

0160-5746 

1251-8930 

0757-041 2 

1810-0316 

1810-0206 

0757-0442 

08116-10018 

1258-01 24 

5180-2405 

HP Part # + 
CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP 47uF 25 V 

CAP 47uF 25 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CAP O.luF 50 V 

CONN-POST-TP-HDR 

RES 365 1% .125W 

NETWORK-RES DIP 

NETWORK-RES SIP 

RES 10K 1% .125W 

ROM 1 

SHUNT-PROGRAM 

CBL RBN 350 MM 
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In Table A-5 delete: 

In Table A-5 add:  

Reference I Description 

CAP 0 . 1 s  50 V 

CAP 0 . 1 s  50 V 

CAP O.luF 50 V 

CONN-POST-TP-HDR 

CONN-POST-TP-HDR 

RES 10K 1% .125W 

RES 10K 1% .125W 

RES 3.16K 1% 

HP Part # 
0160-6623 

0160-6623 

0160-6623 

1251-4670 

1251-4672 

0757-0442 

0757-0442 

0757-0279 

Main Board In Table A-3 modi fy:  

I Reference I Description I HP Part # 

A1 08116-66531 1 M P l  I HEAT SINK 1 08112-21104 

In Table A-3 add:  

I CR516 I DIO-SWITCHING 1 1901-0050 

I VR506 I DIO-ZNR IN5355B 11902-1340 

HP Part # 
1901-0050 A1 08116-66531 

I VR507 DIO-ZNR 1N5355B 1902-1340 I I I W12 I RES-ZERO OHMS 8159-0005 1 

Reference 

CR515 

Description 

DIO-SWITCHING 
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W13 RES-ZERO OHMS 

RES-ZERO OHMS 

8159-0005 

8159-0005 



In Table A-3 delete: 

Reference 
- -  

CR20 

C21 

CRlO 

CRl 1 

CR12 

R30 

R3 1 

R32 

R33 

R34 

R35 

R36 

R37 

R38 

R39 

R40 

R4 1 

R42 

R43 

R44 

R45 

R46 

R47 

R48 

VR2 

VR3 

Q7 

Q8 

u 7  

Description 

CAP l u F  50 V 

CAP 0.OluF lOOV 

DIO-S WITCHING 

DIO-SW ITCHING 

DIO-S WITCHING 

RES 20K 1% .125W 

RES 20K 1% .125W 

RES 20K 1% .125W 

RES 20K 1% .125W 

RES 215K 1% 

RES 2 1% 3W PWI 

RES 2 1% 3W PWI 

RES 5.11K 1% 

RES 215K 1% 

RES 147K 1% 

RES 31.6K 1% 

RES 5.11K 1% 

, RES 5.11K 1% 

RES 31.6K 1% 

RES 31.6K 1% 

RES lOOK 1% 

RES 10K 1% .125W 

RES 147K 1% 

RES lOOK 1% 

DIO-ZNR IN937 

DIO-ZNR 4.3V 5% 

XSTR 

XSTR 

IC OP-07C 

HP Part # 
01 60-3508 

0160-3879 

1901-0050 

1901-0050 

1901-0050 

0757-0449 

0757-0449 

0757-0449 

0757-0449 

0698-3454 

081 1-2455 

081 1-2455 

0757-0438 

0698-3454 

0698-3452 

0698-31 60 

0757-0438 

0757-0438 

0698-31 60 

0698-31 60 

0757-0465 

0757-0442 

0698-3452 

0757-0465 

1902-0786 

1902-0949 

1854-1028 

1853-0563 

1826-0635 

2. Add the following figure to the section "Instruments Covered by 
This Manual" in Chapter 1: 

SER IALa 029 1A03561 
HADE I N  USA 

Figure B-18. Serial Number Plate (US) 

3. In the section "General" in Chapter 10, correct the last sentence 
to read: 

The six board assemblies contained in the HP 81 16A are listed in 
Table 10- 1 which lists the servicing chapters applicable to each 
board. 
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4. Add the following line to Table 10-1 in Chapter 10: 

5. In the section "Troubleshooting" in Chapter 10.1, delete the 
following note: 

HP-IB Connector Board 

Note Flashing of the frontpanel lamps indicates a fault related to the f 24 
V supplies. Refer to f 24 V supplies in Chapter 10.2. 

6. In the section "Preparing the H P  8116A for servicing" in 
Chapter 10.1, replace the procedure with the following text: 

A6 

1. Remove all four feet a t  the rear of the instrument by 
unscrewing the fastening screws. 

10.7 

2. Remove the single screw holding the instrument's top cover 
to the rear panel. 

3. Remove the cover by sliding it backwards. 

4. Remove the four screws securing the microprocessor board. 

5. Lift the microprocessor board and stand it vertically by 
placing the cut-outs on the edge of the board over the locating 
lugs on the inside of the right-hand side-panel (as seen from 
the front of the instrument). 

6. Remove the screen covering the control board. 

7. Lift the control board and stand i t  vertically by placing the 
cut-outs on the edge of the board over the locating lugs on the 
inside of the left-hand side-panel (as seen from the front of the 
instrument). 

7. Replace Figure 10.2-1 in Chapter 10.2 with the following figure: 
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- 
REG b +24V 

L I N E  
SELECT 

Figure B-19. Power Supply block diagram 

8. In the section "Voltage and Current Sensing Circuits" in 
Chapter 10.2 delete the sub-section heading "f 24 V supplies" 
and the following text: 

If the current drawn through R35/R36 becomes excessive, the 
normally negative output of U7A switches towards the positive 
supply. C20 then charges through R37 until the threshold of 
the Schniitt trigger U7B is reached. The output of U7B goes 
negative, switching on Q8 which withdraws the -24 V output 
of U4. Similarly, the output of U7C goes positive, switching on 
Q7 which withdraws the +24 V output of U3. In addition, the 
output of U7D goes positive for approximately 1 ms and a Power 
Down Detected signal is generated. 

The Power Down Detected signal resets the microprocessor, 
however when the f 24 V supplies are withdrawn the excessive 
current in R35/36 is removed and the current-sensing circuits 
re-enable the supplies. The ~nicroproc,essor restarts and runs the 
instrument self-test, beginning with the frontpanel larnp-test, 
until the current beconies excessive again. 

This cycle repeats c,ontinuously and therefore the frontpanel 
lamps flash, as the self-test is never completed before the 
microprocessor resets again. Refer to the Troubleshooting part of 
this chapter for more information. 

9. Delete the following text from the section "Power-down 
Detection" in Chapter .l0.2: 

The Power Down Detected signal is also generated by the f 24 V 
supply current-sensing circuits, as described in "f 24 V supplies" 
in Chapter 10.2 above. 
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10. In "Troubleshooting the Power Supply" in Chapter 10.2 delete 
the sub-sections "Removing the Fan", "Re-fitting the Fan", and " 
f 24 V supplies". Replace these sections with the following: 

Starting with the instrument in its servicing position (as 
described in "Preparing the HP 8116A for servicing" in 
Chapter 10.1) and referring to Figure B-20: 

Figure 8-20. Exploded view of HP 81 16A rear frame 

1. Turn off the instrument and disconnect the power cord. 

2. Disconnect and remove the microprocessor board A3 and 
the control board A2 (Note which cables connect to which 
connectors/pins in order to make re-assembly simple). 

3. Remove the bottom cover from the instrument. 

Remove the heatsink, located in front of the fan, by unscrewing 
the two screws A .  
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4. Remove the two screws B, holding the rear frame to the 
brackets. 

5. Remove the four screws C, holding the rear frame to the 
side frames. 

6. Remove the rear frame by pulling it gently backwards. 

If necessary, the fan can be removed by unscrewing screws D. 
Similarly, the transformer can be removed by unscrewing screws 
E. 

11. Delete the following text from the section "Switching On" in 
Chapter 4: 

If the frontpanel LEDs continue to flash, the instrument power 
supply is overloaded, refer to "f 24 V supplies" in Chapter 10.2. 

12. In the section "Rear Panel" in Chapter 4, delete Figure 4-14 and 
the section "HP-IB Connector". Replace them with the following 
figure and text: 

1 

Figure B-21. Rear panel 

When the instrument is switched on it determines its HP-IB 
address from the address switches on the rear panel. The address 
switches are preset at  the factory to 16 decimal: 

1 
0 
D D D D D  
UIPcdNA 

Figure B-22. HP-IB Address Switch (Factory setting) 
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To change the address, change the bit settings on the rear panel 
switch, then press the [LCL] key or switch the instrument off and 
on again. 

Pressing the (LCL) key will display the current HP-IB address in 
decimal on the front panel digital display. 

HP-IB Connector 

Refer to Figure 3-3 for a definition of the HP-IB connector pins. 

13. Delete the text in the section "Setting the HP-IB Address" in 
Chapter 6, and replace it with the following text: 

The HP 8116A's HP-IB address is read from the address switch 
on the rear panel when the instrument is switched on. The 
address switch is set a t  the factory to 16 decimal. 

D D D D D  
OIPG)NA 

Figure 6-23. HP-I6 Address Switch (Factory setting) 

Note Pressing the (LCL) key displays the current address while the key is 
depressed. 

When allocating addresses ensure that no two instruments on the 
bus have the same address. 

To change the instrument's address: 

1. Change the address on the rear-panel address-switch. 
2. Press the ILCL) key or switch the instrument off and on 
again. 

14. In Chapter 10.2 make the following change to the schematic 
diagram for the Main Board A l ,  Figure 10.2-2 as follows: 

Delete the capacitor C1 (0.047 pF) from the outputs of the line 
filter. 

15. Delete the following components, involved in f 24 V power-down 
detection, from the Main Board schematic diagram, Figure 
10.2-3: 
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16. In Chapter 10.7 replace the component location diagram for the 
Microprocessor Board, Figure 10.7-9, with the following: 

Figure 8-24. Microprocessor Board A3 Component Layout and Locator 

17. In Appendix A delete Figure A-1 and Figure A-2 and add the 
following two figures: 

Backdating B-65 







Updating 

l ntroduction This appendix contains information to correct errors in the manual, 
and to update the manual for instruments with a serial number 
higher than that shown on the title page. 
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European Operations 
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Make all ERRATA corrections. 

Manual for Model Number 

Manual printed on 

Manual Part Number 

Check the following table for your instrument serial prefix/serial 
number/EDC and make the listed changes to your manual. 

8116A 

SEPTEMBER 1993 

08116-90014 

New Item 

Serial Prefix or 
Serial Numher 

Manual 
Changes 

ERRATA 

3134611546 
3134612596 and above 
3134612746 and above 

/-? 3134612896 and above 
3134613446 and above 
3134615496 and above 

J 

Date:17 January, 1994 Number of Pages: 12  Page 1 



MODEL 8116A 

INDEX OF MANUAL CHANGES 

A3 

U40 

J3, W3 

U10 

MANUAL 
I CHANGE 

ERRATA 

1 

2 

3 

4 

5 

6 

F W E  

MP60 
W1 

MISC. A4 A5 A1 

R20 
C300* 
R436* 
U300 

C407 
C531 
C555 
R228 

C18, C19 
C102, 
C105, 
C110, 
C213, 
C226, 
C227, 
C240, 
C402, 
C404 
C503, 
C504, 
C507, 
C508 
C519- 
C522 

A2 



MODEL 8116A 

I 

ERRATA 

On Page A-21, change the Table of Replaceable Parts to read: 

2100-3296 R-VAR 1K 10% 
2100-3091 R-VAR 2K 10% 

On Page 10-4-7, Schematic (IF), change to read: 

R407 1K / R425 2K 

On Page A-18, change the Table of Replaceable Parts to read: 

A1 R219*,222* 0757-3519 R-FXD 12,4K 

ADD : R247*,248* 0698-7260 R-FXD 10,OK 

On Page A-11 add: 

A1 CR201*,202* 1901-0535 DIO SCHOTTKY 

ANODE CR201 IS CONNECTED TO R247; CATHODE CR201 IS CONNECTED TO 
THE CONNECTION POINT OF R221 AND R219; THE OTHER END OF R248 IS 
CONNECTED TO CONNECTION POINT OF R219 AND R220, - (BACKLOADED IN PARALLEL TO R219)- 

CATHODE CR202 IS CONNECTED TO R248; ANODE CR202 IS CONNECTED TO 
THE CONNECTION POINT OF R224 AND R222; THE OTHER END OF R248 IS 
CONNECTED TO CONNECTION POINT OF R222 AND R223, 
(BACKLOADED IN PARALLEL TO R222)- 

ON THE SECOND PAGE OF MANUAL CHANGE INSTRUMENT SERIAL NUMBER TO: 

3134611521 ! 

On Page A-34/35, Replaceable Parts List, change to read: 

A3 U10 1LJ6-0001 IC RAM 2K 

add: A3 U40 08116-90020 EPROM 



MODEL 8116A 

page after the front page: 

SERIAL NUMBERS 

Change to read: 

This manual applies directly to instrument serial numbers 
3134Gl152l0,,, 

page 1-1, Introduction 

Instruments Covered by This Manual 

Figure 1-1: Serial Number Plate 

Change to read: 

3134G11521 

page 1-3, Introduction 

Accessories 

Change to read: 

>>> see next page <<< 



MODEL 8116A 

Item HP Part Number Description 

Carrying handle 5062-4001 Bail Handle Kit 

Rack mounting a single unit 5062-3972 Rack Mounting Flange 
and Filler Panel Kit 

Rack mounting a single unit 
on a shelf 5062-3996 Support Shelf 

+ 5062-4022 Filler Panel 
+ 08116-68703 Special Mounting Kit 

Rack slide mounting of a 
single unit 5062-3996 Support Shelf 

+ 5062-4022 Filler Panel 
+ 1494-0015 Rack Slide Kit 
+ 08116-68703 Special Mounting Kit 

Rack mounting of two units 
side by side 5062-3974 Rack Flange Kit 

+ 5061-9694 Lock Link Kit 

Rack mounting of two units 
side by side on a shelf 5062-3996 Support Shelf 

+2x 08116-68703 Special Mounting Kit 

Rack slide mounting of teo 
units side by side 5062-3996 Support Shelf 

+ 1494-0015 Rack Slide Kit 
+2x 08116-68703 Special Mounting Kit 

Linking with an HP 8116A, 
s/n 3127611520 and lower, 
or all "Aw s/n, a special 
linking kit is required 08116-68704 Special Linking Kit 



MODEL 8116A 

page 1-4, Introduction 

Table 1-1: Recommended Test Equipment 

Instrument I Recommendedl Required (Alternative I Use 
000~000000000000~0~00000000000000~0000~0000000000000000-0000000~000 

Counter 

Change 

Change Digital I HP 3458A me . e m  

Multimeter 

DELETE Attenuator HP 33340C 20 dB, 2 W 

page 10.5-9, Schmatic 2B 

HP 8161A I ADD Pulse / HP81121 
Generator 

Figure 10.5-6: 

50 MHz, variable 
width 

Change to read: 



MODEL 8116A 

page 10.7-9, Schematic 3B 

Figure 10.7-5: 

Change to read: 

+5.1V R17 +5 VFL 
I - 

T 

page A-2, Replaceable Parts 

Add as a title: 

MASTER PARTS: 

page A-3, Replaceable Parts 

Add as a title to the upper two figures: 

MASTER PARTS (continued): 

Add as a title to the third figure: 

KEYBOARD PARTS (including Option 001): 



MODEL 8116A 

page A-5, Replaceable Parts 

Table A-2: 

Change to read / add: 

~ e f e r e n c e l ~ ~  Part NO(CD l~ty l~escription 1 ~anufacturerl Part No ---- ----------------.-----------~-----------~~o~~~~~---~~~~~~~~-~.~~~~ 
A0 18116~ I I 1 IPULSE/FUNCGEN 1 28480 I 8116A 

03478088304 5 1 BEZEL REAR 
2110-0514 18 1 1 / FUSE HOLDER BODY 

On Page 8-17 ffProcedurew shown in step 3. needs the limits 
changed to read: 

HP 8116A Offset Voltmeter reading 

On Page 8-39 "DC Outputw change to read: 

Off set Minimum MEASURED I Maximum 1 Uncertainty 



MODEL 8116A 

page 9-5 ,  Adjustment Procedures 

step 22. 

change to read: 

Turn A1 R445 fully anti-clockwise and then adjust it 
to achieve an output amplitude of 1 V (5 divisions). 



MODEL 8131A 

On page 2-13, Specifications add: 

General 
Characteristics 
Capitel 2 

(similar to ISO/IEC Guide 22) 

Manufacturer: Hewlett-Packard GmbH 
Boeblingen Instruments Division 
Herrenberger Str, 130 
Do71034 Boeblingen 
Germany 

we declare that the product 

HP 8112A Pulse Generator 

conforms to the following standards: 

Safety: IEC 348 (1978) 

EEiC: EN 55011 (1991) / CISPR 11 Group 1, Class A 
EN 50082-1 (1991) 

IEC 801-2 ESD: 4kV cd, 8kV ad 
IEC 801-3 Radiated Immunity: 3V/m 
IEC 801-4 Fast Transients: O.SkV,lkV 

Supplementary Information: 

During the measurements against EN 55011, the 1/0 ports 
were terminated with their nominal impedance, the HP-IB 
connection was terminated with the cable HP 10833B. 
When the product is connected to other devices, the user 
must ensure that the connecting cables and the other 
devices are adequately shielded to prevent radiation, 

Boeblingen, 25th August 1993 
Hans Baisch 
Product Regulations Consultant 
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MODEL 8116A 

/L- MANUAL CHANGE 1 

On Page A-9, Replaceable Parts List, change to read: 

EDC-LBL 
A-3135 A1 C300* 0160-5736 C-FXD 22PF 

On Page A-16, Replaceable Parts List, add: 

A1 R20 0698-3438 R-FXD 147 1% 

NOTE: ONE SIDE OF R15 HAS TO BE SOLDERED INTO THE 
BOARD. INTO THE OTHER R15-HOLE R20 HAS TO BE 
SOLDERED. THE OTHER ENDS OF THE TWO RESISTORS 
HAS TO BE FIXED BY THE EYELET AND SOLDERED 
TOGETHER, FORMING A TEEPEE. /\ 
-5.2V POWER SUPPLY ADJUSTMENT CHANGE TO READ 
-5.4v. 

On Page A-21, change the Table of Replaceable Parts to read: 

A1 R436* 0757-0200 R-FXD 5.62kohm 

On Page A-25, change the Table of Replaceable Parts to read: 

- 
On Page A-6 Replaceable Parts change to read: 

MP60 
ADD : W1 

0380-0643 SCREW, HPIB 
5180-2471 HP-IB-ASSY 

On Page's A-9/10/11/19 Replaceable Parts List change to read: 

A-3213 A1 C406 0160-4547 CF 150pF 
A1 C531 0160-3872 CAP 2.2pF 
A1 C555 0160-4385 CAP 15pF 
A1 R228 0757-0346 RES 10 1% 

NOTE: EDC-LBL:Engineering Date Code 
Label = Board Revision 

+ Date Code 



MODEL 8116A 

On Page A-7/A-8/A-g/A-10, Replaceable Parts to read: 

CAP 0.47uF 50V 

- 
On Page A-35, Replaceable Parts List, change to read: 

A-3225 A3 U40 08116-90027 EPROM 

CHANGE 5 

On Page A-33, Change the Table of Replaceable Parts, 
Delete: 

A3 J3 1251-3167 CONN-POST-TB 

On Page A-35, Change the Table of Replaceable Parts, 
ADD : 

A3 W3 08116-61693 CBL BD AY 'S 

On 8116A Manual Page 10.7-9 upper right comer correct 
Schematic as follows: 

Color Signal W3 (53) Pin J3 from A1 Main Board 
gray ground V------- > 1 >.--V ground 
green PDD -------- > 2 >.--- page 1B 
black ground V------- > 3 >, V ground 
red +5,1V 0------- > 4 >,--- +5.1V 

- -- - 
On Page A-34, Repl-Parts List change to read: 

A-3405 A1 U10 1818-1768 IC HM6116LP-3 
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