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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 Bureau of Standards, to the extent
alfowed by the Bureau’s calibration facility, and to the calibration facilities of other Interna-
tional Standards Organization members.

WARRANTY

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

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

For products returned to HP for warranty service, Buyer shall prepay shipping charges 1o <P
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay
all shipping charges, duties, and taxes for products returned to HP from another country.

LIMITATION GF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by 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 PARTI-
CULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE 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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General Information

SECTION |
GENERAL INFORMATION

1-1 INTRODUCTION

1—2  This Operating and Service Manual contains in-
formation required to install, operate, test, adjust and
service the Hewilett-Packard Model 8116A. Figure 1—1
shows the mainframe and accessories supplied. This
section covers instrument identification, description,
accessories, specifications, and other basic information.

1-3 A Microfiche version of this manual is available
on 4 x 6 inch microfilm transparencies {order number on

title page}. Each microfilm contains up to 60 photoduplicates
of the manual pages. The microfiche package also includes
the latest Manual Changes supplement as well as all pertinent
Service Notes.

1-4  SPECIFICATIONS

1-5 Instrument specifications are listed in Table 1-2.
_ These specifications are the performance standards or limits
against which the instrument is tested.

1-6 SAFETY CONSIDERATIONS

1-7 The 8116A is a Safety Class 1 instrument {it
has an exposed metal chassis that is directly connected
to earth via the power supply cable). Before operation,
the instrument and manual, including the red safety
page, should be reviewed for safety markings and
instructions. These must then be followed to ensure
safe operation and to maintain the instrument in a
safe condition.

1-8 INSTRUMENTS COVERED BY
MANUAL

1-9 Attached to the rear of this instrument is a serial
number plate (Figure 1—3). The first four digits of the serial
number only change when there is a significant change to

the instrument. The last five digits are assigned to instruments
saquentially. The contents of this manual apply directly to

the instrument serial number quoted on the title page. For
instruments with lower serial numbers, refer to the backdating
information in Section Vil of this manual. For instruments
with higher serial numbers, refer to the Manual Change sheets
at the end of this manual. In addition: to change information,

the Manual Change sheets may contain information for correct-

ing errors in the manual. To keep this manual as up-to-date
and accurate as possible, Hewlett-Packard recommends that
you periodically request the latest Manual Change supplement.
The supplement for this manual is identified with the manual’s
print date and part number, both of which appear on this
manual’s title page. Complimentary copies of the supplement
are available from Hewlett-Packard.

HEWLETT- PACKARD GmbH

115366 00062 |

BOBLINGEN

Figure 1-3. Serial Number Plate

1-10 DESCRIPTION

1-11  The HP 8118A Programmable Pulse/Function
Generator operates over the frequency range 1 mHz

to b0 MHz and up to 32 V peak-to-peak amplitude.
Capabilities include:

— Multiwaveform generation (sine, square,
triangle, pulse}
— 6 ns transition time for pulse and square-
wave
— Variable pulse width down to 10 ns
— AM/FM/PWM modulation modes
— VCO control mode
— Fully HP-1B programmable
— Internal and external loegarithmic sweep
(Opt. 001)
— Internal and external burst mode for all
waveforms (Opt. 001)
1-12 A unigue self-prompting operating concept,
plus the full HP-1B programmability, provide an easy

means 1o execute single manual operation or complex
automatic tasks.

1-13 8116A Options.

1—-14  Option 001. The 8116A can provide increased
capabilities with the addition of Option 001. Added
capabilities include:

— Logarithmic sweep (selectable internal or

external triggering}
— Counted burst {selectable internal or external

triggering}
— Hold input for sing, triangle and squarawave.

1-1
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1-15 ACCESSORIES SUPPLIED 1-17 ACCESSORIES AVAILABLE
1—16 The 8116A is supplied complete with the ITEM HP PART NUMBER

following items: Carrying handle -

ITEM HP PART NUMBER Bail Handle I_(it 50612001
Rack mounting adaptors:
750 mA fuse for ] é S Rack mounting fiange and
220/240 V operation or, 21100063 I filler panel for rack mounting 50610072
1.5 A fuse for ) a single 8116A,
100/120 V operation 21 10f.f0043 Rack mounting flange 5061—0074
Power cable See Figure 2—2 and lock tink kit 50610094
;o A for rack mounting two 8116A's
ot fe
GO
L . e ,/ !'1" / '
M 1-18 RECOMMENDED TEST EQUIPMENT

) 1-19  Equipment required to maintain the 8116A is
4 i ’ listed in Table 1—1. Alternative equipment can be sub-
stituted provided that it meets or exceeds the critical
specifications listed in the table.

Table 1—1. Recommended Test Equipment

Instrument Recommended Required characteristics Adequate Use* —
Model Substitute
Counter HP 5335A 50 MHz, Start/Stop, HP 5345bA P.A
TILAt0B + HP 53638 P, A
DVM HP 3455A DC .1 V=10V, .004 % acc. HP 3456A P, A
DMM HP 3465A AC 1 V-1V HP 3466A P.AT
DC ImA - 10mA
Function HP 3325A 20MHz, THD < .1 % P.A
Generator
Real Time Scope | HP 1740A 100 MHz Bandwidth HP 1743A PAT
Sampling Scope TEK 7603 with 1GHz HP 140A/ P, A
7T11/75811 and 1410A
S-3A
Spectrum HP 3580A 5 Hz — 50 kHz HP 3585A P, A
Analyzer
Spectrum HP 181T/ 350 MHz P
Analyzer 8557A
Signature HP 5005A HP 5004 A T
Analyzer
Logic Probe HP 54564 TTL T

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

IE
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Model 8116A General Information

Table 1-2. Specifications

The following specifications apply with 50 Ohm load Amplitude/Offset
.resmance. Output:;;vz’ls double when driving into high Amplitude and offset are independently variable within
impedance (UP_ t‘o : pp). the following two level windows
Accuracy specifications apply from 15°C to 35°C.
i + +
For temperatures below 15°C and above 359C see Level window *800 mv +8.00V
“General’’ information. Amplitude range 10.9 _mVpp 10 99.9 mVpp mq mVpp 10 16.0 Vpp
Ampl. resolution | 3 digits 3 digits
Ampl. accuracy* | 5% [0.45dB] +5%[0.45 dB]
Repeatability Factor 4 better than accuracy
WAVEFORMS Offset range 0to 795 mv Oto£7.95V
Sine, Triangle, Ramp, Square, Pulse, Haversine, Offset resolution ?digits 000V] 3 digits
. b ;
Havertriangle, DC est case 1001 {best case 1 mV)
Offset accuracy + 1 % of setting + 0.5 % of setting
+ 1 % of ampiitude + 1 % of amplitude
+ 4mV + 40 mV
TIMING CHARACTERISTICS Repeatability Factor 4 better than accuracy

Frequency
Range: 1.00 mHz to 50.0 MHz
Resolution: 3 digits

* The ampiitude accuracy for sine and triangle is
specified at 1 kHz. For other frequencies see the following
flathess specifications.

Accuracy Pulse mode or # 50 % duty cycle ?Srg;;litdu&e Flaslr:;ss Sine Triangle
(% of setting} 50 % duty cycle Y ¢¥ — -
10mHz 10999 kHz t3%%03mHz 3% 0.6 mHz e 0 oo Hz L oni02sc ow
100 kHz to 9.99 MHz £5% t10% ' ' 5% (045 dB) + B
10.0MHz to 50 MHz  =5% R 10,0 MHz to 50.0 MHz — 15 % {1.41 dB) —25%

Repeatability: Factor 4 better than accuracy

Jitter: < 0.1 % + 100 ps {50 % duty cycle and pulse . ]
DC Voltage {all waveform selection keys deactivated)

mode)
< 0.2 % + 100 ps (= 50 % duty cycle) Range: 0to £ 7.95 V
Stability: * 0.2 % (1 hour) Resolution: 3 digits (best case 1 mV)
+ 0.5 % {24 hours) Accuracy: * 0.5 % of setting * 20 mV

Duty Cyele (sine, triangle, square)

Range: 10 % to 90 % (1 mHz to 999 kHz}

20 % to 80 % (1 MHz to 9.99 MHz)
Resolution: 1 %
Accuracy: 0.5 digits {100 mHz to 999 kHz)
3.0 digits {1 MHz to 9.99 MHz)

WAVEFORM CHARACTERISTICS

Sine {Normal Mode, 50 % duty cycle)
Total Harmonic Distortion {THD): <1 % {—40 dB),
{10 Hz to 50 kHz)
Harmonic Signals: More than 34 dB below fundamental
{50 kHz to 1 MHz)
More than 23 dB below fundamental
(1 MHz to 50 MHz, >> 20 mVpp

+ 1+

Pulse Width {pulse mode}

Range: 10.0 ns 1o 999 ms _8 Vpp)
Resolution: 3 digits . THD may increase by 3 dB below 10°C
Accuracy: * 5 % of setting £ 2 ns
Repeatability: Factor 4 better than accuracy Triangle, Ramp
Jitter: 0.2 % + 200 ps (width < 10 us) Non-linearity: << £ 3 % {10 % to 90 % of amplitude,
0.1 % (Wldth > 10“5) 100 mHz to 1 MHZ}
Max. Width: Period —10 ns
Square, Pulse
OUTPUT CHARACTERISTICS Rise/Fall time: < 6 ns (10 % to 90 % of amplitude)

Output Impedance: 50 Ohm + 5 % Pulse Perturbations: <+ 5 % of amplitude £ 2 mV

Reflection: < 12 % {ampl. = 100 mVpp)

.
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Modet 8116A

OPERATING MODES

Norm: Continuous waveform is generated
Trig*: Each input cycle generates a single output cycle
Gate *: External signal enables oscillator. First output
cycle synchronous with active trigger slope.
Last cycle always completed.
External Width : External signal will be shaped to
{pulse mode only) determine output pulse width and
period. Amplitude and offset
controls are active,

Sweep: Logarithmic sweep for all waveforms
{Opt. 001 only} up to full range (1 mHz to 50 MHz)
between selected start and stop fre-
quency. Sweep time per decade select-
able in 1-2-5 sequence between 10 ms
and 500 s.
Int. Sweep: Continuous sweep cycles.
Ext. Sweep:One sweep cycle generated
on receipt of external
signal.
{Duty Cycle 50 %)
Burst * Preprogrammed number of periods
{Opt. 001 only) (1 to 1999) is generated. Minimum
time between bursts is 100 ns. For
bursts with only one period, min time
between bursts is 0 ns.
Int. Burst: {pulse mode not available)
Internally generated signal
starts burst,
Repetition time: 20 ns to
999 ms
Ext. Burst: (all waveforms)
External signals starts burst.
Freq max = 40 MHz

* Startphase of sine and triangle switchselectable to 09
and —90° for haversine and havertriangle.

AUXILIARY OPERATING MODES

Man: Simulates external input.
1 Cycle: Provides a single output period in|. BURST
{Opt. 001 only) and E.BURST mode.

Auto:  In NORM mode, all parameters can be automatic-
ally incremented or decremented with selectable
resolution. Pushing the AUTQ button activates the
AUTO vernier, which then can be started with the
selected vernier key. AUTO vernier stop is accomp-
lished by an external trigger input or pushing
AUTO.

Limit:  Maximum high and low levels into 50 Ohm can
be limited to protect the device under test. Push-
ing the limit key will set the limits to the actual
levels, which then cannot be exceeded as long as
the mode is active.

Compl: Switchselectable normal/complement output.
Disable: Relay disconnects all output circuitry.

CONTROL MODES (external voltage modulates
output signal)

FM (frequency modulation)
Deviation: £ 5 % max
Sensitivity: 1 V for 1 % deviation

Modulation bandwidth: dc to 20 KHz{carrier frg. < 10MHz)
] He to 3kHz (carrier frq. > 10MHz)
AM (amplitude modulation}

Sensitivity: 2.5 V for 100 % modulation depth
+2.5V,-7.6V for DSBSC
Medulation bandwidth: de to 1 MHz
Envelope distortion: << 1 % for modulation depth less than
90 % (dc to 50 kHz) NOT COMPL)

PWM (pulse width modulation)

Pulse width ratio: 10:1 max

Sensitivity: + 6.5V typical for ratio 10:1.

Pulse width ranges: 10 ns to 1 s in eight nonoverlapping
decade ranges

VCO {voltage controlled oscillator)
External voltage linearily sweeps 2 full frequency decades.

Modulation range: 1: 100 with 0.1 Vto 10 V
Modulation bandwidth: dc to 1 kHz

SUPPLEMENTARY PERFORMANCE
CHARACTERISTICS

{Supplementary characteristics are intended to provide
information useful in applying the instrument by giving
non-warranted typical performance parameters).

AUXILIARY INPUTS AND QUTPUTS

Ext. Input: Threshold level: * 10 V adjustable
Max input voltage: £ 20 Vv
Sensitivity: 500 mVpp
Min pulse width: 10 ns
Input impedance: 10 kOhm
Trigger slope: pos./neg. and trigger off

Control Input Max input voltage: £ 20 V
Input impedance: 10 kOhm

Trigger OutputOutput levels: 0/2.4 V into 50 Ohm
0/4.8 V into open
Output impedance: 50 Ohm

1-4
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General Information

X-Output (Opt. 001 only): Increasing X-Output voltage
with increasing sweep frequency. 0 V corresponds to start
frequency and slope is 1.5 V/frequency decade. The

max. output voltage is 10 V.

Marker Output (Opt. 001 only): TTL compatible voltage
with positive transition at selected marker frequency.

Hold Input (Opt. 001 only): Main output will hold at the
instantaneous voltage level when input signal becomes
TTL high. Applicable for sine, triangle and square below
10 Hz.

Droop: 0.01 % of amplitude/s

Max input voltage: £+ 20V

HP-1B CAPABILITY

All modes and parameters can be programmed. The
external input threshold level is not programmable.

Programming Times
Listen {time for 8116A to receive and verify message}

Data transmission time: 130 us per ASCI1 character.
Modes: 11 ms
Waveforms: ~, , /\/ L JL 24ms

330 ms _ i
in one string

bDTY 60 ms 47 ms
FRQ 60 ms
WID 24 ms > 38 ms
HIL 110ms> 60 ms
LOL 100 ms
AMP 150 ms> 90 ms
OFS 150 ms
ENABLE, DISABLE, 60 ms
LIMIT, NORM/COMPL
EXAMPLE:
“M1 W3 FRQ1KHzDTY 20% HIL 3V LOL 1V D1”
transmission interpreter hardware

 settling time

] | 1
130 us - Character } n - parameter

= 3.8 ms M1 11ms FRO>
w3 24ms DTy 2 42ms
controller free HIL

LOI_>60 ms D1 60 ms

Talk {time for 8116A to transmit a message)
Learn Mode, Error recognition: 1 ms/character.
Status: <. 15 ms.

Settling Times {time to execute message)
Frequency, Duty Cycle, Width, Amplitude: 5 ms
Offset, DC Voltage: 30 ms

GENERAL

Warm-up Time: 15 min to meet all specifications
Environmental:

Storage temperature: —400C to 70°C

Operating temperature: 0°C to 55°C

Accuracy Specifications apply from 159C to 35°C.
Accuracy derating factor for temperatures

outside this range: 1+ 0.05 x A9C,

ACC is the temperature deviation hetow 15°C and
above 35°C.

Humidity Range: 95 % R.H., 09C to 40°C,

Power-off storage:  After eight hours of operation,
battery maintains all current
mode and parameter informa-
tion up to half a year with
instrument switched off.

Power: 100/120/220/240 V rms +5 %, —10 %;

48—-440 Hz, 120 VA max,
Weight: Net 5.9 kg (13 Ibs), Shipping 8.0 kg (18 Ibs).
Dimensions: 89 mm high, 213 mm wide, 450 mm deep
{35 x8.4x17.7in)

Options:

001 Burst, Sweep and Hold

910 Additional QOperating and Service Manual
(Part No.: 08116—90001}.

huffer empty
{CRLF)
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Installation

SECTION I
INSTALLATION

2—-1 INTRODUCTION

2-2 This section provides installation instructions for
the instrument and its accessories. 1t also includes infor-
mation about initial inspection and damage claims, pre-
paration for use, and packaging, storage and shipment.

2—-3 INITIAL INSPECTION

2-4 Inspect the shipping container for damage. If
the container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The contents
of the shipment should be as shown in Figure 1—1 plus
any accessories that were ordered with the instrument.
Procedures for checking the electrical operation are
given in Section 4. If the contents are incomplete, if
there is a mechanical damage or defect, or if the instru-
ment does not pass the operator’s checks, notify the
nearest Hewlett-Packard office. Keep the shipping
materials for carrier’s inspection. The HP office will
arrange for repair or replacement without waiting for
settlement.

2-5 PREPARATION FOR USE

To avoid hazardous electrical shock, do not perform
electrical tests when there are signs of shipping damage
to any portion of the outer enclosure (covers, panels,
meters).

2—6 Power Requirements

2-7 The instrument reguires a power source of
100/120/220 or 240 Vrms (+5 % — 10 %) at a frequency
of 48—440 Hz single phase. The maximum power con-
sumption is 120 VA,

2-8 /\ Line Voltage Seiection

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT make
sure that the instrument is set to the local {ine voltage.
The line voltage selector switches an be seen through the
lefthand side of the instrument cover to the rear, The
correct setting for the country of destination will have
been made at the factory. The instrument power fuse is
located on the rear panel. To access the line selector
switches, first DISCONNECT the power cord, then
remove instrument top cover by releasing the captive

i t lidi fE. -
,ﬁ?f;tngfi?iwigeaﬁgé i _Eng‘ceo%er 0 :
{ CAUTION

Do not change the LINE SELECTOR switch settings
with the instrument on or with power connected to
the rear panel.

2-9 Figure 2—1 provides information for line voltage
and fuse selection:

[ I
| |

VOLTAGE: 100 v 120V

1.5 A

J [

VOLTAGE: 220V 200 V
RS W S

750 mA

Figure 2—1. Sliding Switches Positions for different
Line Voltages

T




Installation

2-10 Power Cable

To avoid the possibility of injury or death, the following
precautions must he followed before the instrument is

switched on:

a. If this instrument is to be energized via an
autotransformer for voltage reduction, make sure that
the common terminal is connected to the grounded pole

of the power source.

b. The power cable plug shall only be inserted into
a socket outlet provided with a protective ground con-
tact. The protective action must not be negated by the
use of an extension cord without a protective conductor.

c. Before switching on the instrument, the pro-
tective ground terminal of the instrument must be con-
nected o a protective conductor of the power cable.
This is verified by checking that the resistance between
the instrument chassis and the front panel and the
ground pin of the power cable plug is zero ohms.

NEMA TYPE ANSI 72.11,
HP Part No, 81201348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

SCHUKO TYPE CEE 7
HP Part No. 8120—1689

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

B.5.1363
HP Part No. 81201351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

ASC 112
HP Part No. 8120-1369

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW.GREEN

Figure 2—2. Power Cables Available: Plug Identification

2-2

2-11 In accordance with international safety standards,
this instrument 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
power cable shipped with each instrument depends on

the country of destination, Refer to Figure 2—2 for the

Model 8116A

part number of the power cords availahle.

2-12  The foHowing work shouid be carried out hy a
qualified electrician and all local electrical codes must be
observed. If the plug on the cable supplied does not fit
your power outlet, or if the cable is to be attached to a
terminal block, then cut the cable at the plug end and
re-wire it. The colour coding used in the cable will depend
on the cable supplied (see Figure 2—2). If a new plug is

to be connected, the plug shou!d meet local safety re-

gquirements and include the fallowing features:

adequate load-carrying capacity (see table

of specifications in Section 1}

ground connection

cable clamp
2—13 HP-I1B Connector

2-14  The rear pane! HP-18 connector (Figure 2—3)
is compatible with the connectors on Cable Assemblies
10833A, B, C and D. If a cable is to be locally-manufac-
tured, use connector male, HP part number 1261—0293.

G

ND
(11

GUARDGROUNDS | 10

TWISTED WITH | o
PIN CONNECTIONS ~
(GND AT SYSTEM
CONTROLLER) 7
i\76
REN
D108
D107
D106
D105

Figure 2—3, HP-1B Connector

SHIELD

ATN
SRQ
{FC
NDAC
NRFD
GAV
EOI
DI04
LI03
0102

D101

TYPE 57
MICRORIBB"
CONNECTF
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Model 8116A

2—15 HP-IB Logic Levels

2—16 The 8116A HP-IB lines use standard TTL logic.
Logic levels are as follows:

True = low = digital ground or OV dc to +0.4V dc,
False = high = open or +2.6V dc to +5V de.

Al HP-IB lines have LOW assertion {'*1"") states. High
states are held at +3V dc by pullups within the instru-
ment. When a line functions as an input, approximately
3.2mA of current is required to pull it low through a
ctosure to digital ground. When a line functions as an
output, it will sink up to 48mA in the low state and
approximately 0.6mA in the high state.

CAUTION

Isolation. The HP-IB line screens are not isolated from
outer chassis {(frame) ground.

2—17 Operating Environment

The operating temperature limits are 0°C to 55°C. The
specifications also apply over this temperature range.

2—-18 CLAIMS AND REPACKAGING

2—19 Ciaims for Damage

2-20 If physical damage is evident or if the instru-
ment does not meet specification when received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair
or replacement of the unit without waiting for settle-
ment of the claim against the carrier.

2—21 Storage and Shipment

2-22 The instrument can be stored or shipped at
temperatures between —40°C and 75°C. The instrument
should be protected from temperature extremes which
cause condensation within it.

Installation

2—23 i the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office, attach a tag showing owner,
return address, model number and full seriat number and

the type of service required. The original shipping carton
and packaging material may be re-usable

but the Hewlett-Packard Sales/Service office will also
provide information and recommendations on materials
to be used if the original packing is not available or re-
usable. General instructions for re-packing 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 ta 4-inch
fayer) around all sides of instrument to provide 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 seriat number,

2-3
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OUTPUT CONTROLS / CONNECTORS

@ LIMIT pushbutton. Maximum high {HIL} and tow (LGL)
levels into 50 Ohm can be limited to protect the device under
test. Pushing the LIMIT key sets the limits to the currently
active levels, which cannot be exceeded as long as the LIMIT
key is active (pushbutton LED illuminated).

@ COMPLEMENT pushbutton. Provides switch-selectable
normal/complement output. When pushbutton LED is illumi-
nated, output is complement.

@ DISABLE pushbutton. Pressing this pushbutton disables
the 8116A output. (Disable state indicated by illuminated
LED).

@ TRIG OUTPUT connector. BNC connector for providing
a trigger cutput signal.

@ OUTPUT connector. BNC connector for providing the
8116A output signal,

FUSE HOLD N MARKER

OUTRUT

REAR PANEL CONTROLS / CONNECTORS

@ HP-IB device address switch (5 bits A1 to AB).
@ HP-1B connectaor.

@ X-QUTPUT connector {Opt. 001). Delivers increasing
output voltage with logarithmically increasing frequency in
sweep made. 0 V corresponds to start frequency, and slope
is 1.5 V/frequency decade. The maximum output voltage
is 10 V.

@ MARKER QUTPUT connector {Opt. 301}, Provides a
TTL compatible voltage with positive-going step at the
selected marker frequency in sweep mode.

@ HOLD INPUT connector {Opt. 001). An input signal
at this cannector causes the 81 16A cutput to hald at that
voltage instantaneous to the input signal attaining TTL

high. Applicable for sine, triangle and squarewave below 10 Hz.

@ FUSE, Accepts standard fuses to provide instrument
pratection in case of current overload. A 750 mA slow-blow
fuse must be used when operating from a 220/240 V power
source. A 1.5 A fuse is used when operating from a

100/120 V power source.

@ LINE. A three pronged receptacle to provide chassis
ground through the power cable for cperator protection,

e
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OPERATING AND CONTROL MODE SELECTION

o This pushbutton returns the 8116A 1o locai manuai
operation. (NOTE: Pushbutton disabled when LOCAL LOCK-
OUT command sent by the contralier to the 8116A),

in local mode pressing this pushbutton causes the currently
selected HP-1B address to be disptayed.

o Program status LE Ds. When itluminated, they indicate the
following:

RMT: Indicates REMOTE control and all frontpanel push-
buttons are disabled (except LCL}.

ADS: Indicates that the 81tB6A is being ADDRESSED
under program control, although frontpanel push-
buttons may be operaticnal depending on wether
the RMT LED is lit or unlit.

SRQ: Indicates that the SERVICE REQUEST has been
sent to the controller,

o Standard mode selection pushbutton and associated LEDs.
Repetitive operation of this pushbutton steps through the modes
in the sequence indicated by the LED column,

The modes are as follows:

NORM: NORMAL mode with internal rate generator free-
running.

TRIG: A TRIGGER signal, either at the EXT INPUT
connector or via the MANUAL pushbutton,
initiates one output pulse.

GATE: A GATE signai, either at the EXT INPUT connec-
tor or via the MANUAL pushbutton, generates an
outpitt for the duration of that signal.

E.WID: (Pulse waveformonly}. The EXTERNAL WIDTH
mode allows the signal applied to the EXT INPUT
to be shaped in order to determine output pulse
width and period,

o Option mode selection pushbutton and associated LEDs.
Repetitive operation steps through the modes in the same sequence
as the LED cofumn. The modes are as follows:

.SWP: INTERNAL SWEEP. Continuous sweep cycles
between the selected start and stop frequency.
Frequency increment is logarithmic. Sweep direc-
tion always upwards.

E.SWP: EXTERNAL SWEEP. A trigger signal, either at the
EXT INPUT connector or via the MANUAL push-
button, generates a singie sweep between the start
and stop frequencies, {Further triggering details are
given later in this section under External Triggering/
MANUAL descriptions).

I.LBUR: (Pulse waveform excluded). INTERNAL BURST.
Preselected number of cycles (1 to 1999) generated
continuously. Time between bursts set via RPT key.

E.BUR: (All waveforms}). EXTERNAL BURST. A burst
trigger, either at the EXT INPUT cennector or via

alem RAANRII 2R miictvbvitdmim mamaratoaec o ~roealartod

o Controi mode select pushbutton and associated LEDs. Repe-
titive operation steps through the modes in the same sequence
as the LED column. The modes are as follows:

FM: FREQUENCY MODULATION mode. The 8116A's
autput can be frequency modulated by applying
a voitage to the frontpanel CONTROL INPUT
connector.

AM: AMPLITUDE MODULATION mode. The 8116A's
output can be amplitude modulated by applying
a voltage to the frontpanel CONTROL INPUT
cannector,

PWM:  PULSE WIDTH MODULATION mode, The 8116A"s
output can be puise width modulated by applying
a voltage to the frontpanel CONTROL INPUT
connector,

VCO: VOLTAGE CONTROLLED OSCILLATOR mode.
In this mode, a signal applied to the CONTROL
INPUT connector determines the 811BA output
frequency.

o Phase pushbutton. In TRIG, GATE and optional BURST
modes the start phase may be shifted through —90 degrees in
sine or triangle generation using this pushbutton. Haversine or
havertriangle can thus be generated.

o l.INE switch, Povver on/off pushbutton.

o TRIGGER SLOPE pushbuttons, In external triggering modes,
the trigger slope of the signal applied to the EXT INPUT cannec-
tor is selected using these pushbuttons. The currentty selected
slope is indicated Hy an illuminated pushbutton LED.

o EXTERNAL INPUT connector, BNC connector for externat
trigger signals.

@ LEVEL adjust. Enables the external input trigger level 1o be
adjusted in the range —10 V 1o 10 V.

o MANUAL pushbutton. Used to simulate an external trigger
signal. In optional sweep modes, it starts a single sweep cycle
and resets from stop frequency to start frequency.

1 CYCLE pushbutton, {Opt. 001}, Pressing this pushbutton
generates a single output period in I.BURST and E.BURST
modes.

@ CONTROL INPUT connector. BNC connector for external
control signals,
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PARAMETER/WAVEFORM SELECTION

0 ERRCR LED. Indicates erroneous mode settings and
incompatibie timing settings.

@ Digital display. | ndicates numerical value of currently
dispiayed parameter.

Units LEDs. indicates in which units the currently displayed
parameter is measured.

0 VERNIER rocker keys. Used 10 vary parameter values.

@ RANGE rocker key. Used to change the range of the curr-
ently selected parameter.

@ to @ Parameter selection pushbuttons and their associa-
ted mnemonics. On pressing a pushbutton, the built-in LED
itluminates and the cusrent value of the selected parameter be-
comes displayed, For each pushbutton, the selected parameter
is indicated by an illuminated mnemonic (automatically con-
trolled by the 8116A). Once selected, the parameter value can
be varied via the RANGE/VERNIER keys. Individuai details

of each pushbutton are given in the following:

0 {Option 001}, Only active in sweep modes, and selects
sweep start frequency {STA) parameter for display and setting.

@ {Option 001). Selected mode determines mnemanic illumi-
nation, hence parameter selection. Mnemonics are:

RPT: REPEAT is illuminated to indicate that the "time
hetween bursts’’ is currently selectable.

STOP is illuminated to indicate that “sweep stop
frequency’’ is currently selectable

or STP:

m {Option 001). Selected mode determines mnemenic illumin-
ation, hence parameter selection, Mnemonics are:

BUR: BURST. illuminated to indicate that “'burst number
is currently selectable.

SWEEP TIME. liluminated to indicate that SWEEP
TIME is currently seiectable.

"

or  SWT:

@ Selected mode determines mnemonic illumination, hence
parameter selection. Mnemonics are:

MRK: MARKER {Opt. 001}, Only illuminated in sweep
modes to indicate that "sweep marker frequency’”
is currently seiectable,

or FRQ: FREQUENCY. llluminated in all modes, except

sweep modes, to indicate that “'frequency’’ is
currently selectable.

@ Selected waveform determines mnemonic illumination hence
parameter seiection. Mnemonics are:

WID: WIDTH. Illuminated with pulse waveforms selected
to indicate that ""width'’ is currently selectable.
DUTY CYCLE. llluminated when sine, triangle
{ramp} or squarewave is selected to indicate that
“duty cycle” is currently selectable. (RANGE key
and lefthand VERNIER key inactive}.

or DTY:

@ Parameter selection is user-dependent. Pressing pushbutton
once selects parameter indicated by currently illuminated
mnemonic. Pressing the illuminated pushbutton a second time
changes parameter selection (mnemonic iifumination} e.g. HIGH
LEVEL (HIL} toc AMPLITUDE {AMP} or vice-versa.

@ Parameter selection is user-dependent. Pressing pushbutton
once selects parameter indicated by currently illuminated
mnemonic. Pressing the illuminated pushbutton a second time
changes parameter selection {mnemanic illumination} e,g. LOW
LEVEL {LOL) ta OFFSET (OFS) or vice-versa,

@ Waveform pushbuttons, Select the desired waveform to be
generated by the 8116A output. The currently selected wave-
form is indicated by an illuminated pushbutton LED, Pressing
the illuminated pushbutton a second time switches waveforms
off for d.c. mode.

@ AUTO pushbutton. In NORM mode only, all parameters

can be automatically incremented or decremented with selectable
resolution. Pushing the AUTO pushbutton activates the AUTO
VERNIER, which can then be started with the selected VERNIER
key. Any of 3 conditions causes an AUTO VERNIER’ ‘wait’’ state
i.e. AUTO VERNIER active, but no increment/decre ment takes
place, The canditions are:

1. Timing error exists,
2. At instrument specification {imits e.g. frequency 50 MHz.
3. At output level limits set via the LIMIT key.

AUTO VERNIER switch-off is accomplished by any of the
foliowing:

1. External trigger input.
2. Pressing any key other than the VERNIER keys.
3. Pressing the AUTO key,
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Operation

SECTION IH
OPERATING AND PROGRAMMING

3—1 INTRODUCTION

3-2 The following operating information explains
the functions of the controls and indicators of the
Model 8116A Pulse/Function Generator. Front and rear
panel controls, indicators and connectors are identified
and briefly described in Figure 3—1, which should be
read before continuing with the following description.
Programming infarmation is given at the end of this
section.

3-3 SPECIAL OPERATING CONSIDERA-
A TIONS

3-4 Read the following Tour notes before applying
power to the Model 8116A.

1. Read the Safety Summary at the beginning
of this manual.

2. Ensure the power selector switches are set
properly for the power source being used to
avoid instrument damage. This can be done
by checking the line selection label on the rear
panel.

CAUTION: Do not change the LINE SELECT
switch setting with the instrument on or with
power connected to the rear panel.

3. Ensure that load cannot be overdriven by the
8116A output (16 Vpp into 50 £2; 32 Vpp into
high impedance).

4.De not appiy an external voltage or
electrostatic discharge (ESD) to the
output connectors,

3-b OPERATOR’S CHECKS

3-6 The 8116A performs a 'self check’ at power
switch-on. During this check, all LED’s should be
momentarily lit. In the event of a fault, an error code
appears in the B116A frontpane! digital display. The error
codes are as follows:

Z1- Indicates that a frontpanel key is
jammed in the despressed position.

E11— Indicates a fault by Auto Vernier/
External Sweep Trigger

E21— Indicates a fault in the internal rep.
rate generator

E31— indicates a fault in the internal width

circuits. The width setting in pulse
mode and the 'time between bursts’
in .BUR mode are affected.
E41/42— Indicates an output amplifier fault.
E51-E62 Error indications for dedicated
service tests.

3—7 OPERATING INSTRUCTIONS

3-8 Operating modes and parameters can be set on
the frontpane! {local operation} or programmed using
the HP-I1B. The current operating mode is indicated by an
illuminated LED in the MODE column on the frontpanel.
Parameter selection for the 8116A digital display is
indicated by an iiluminated pushbutton LED. Similarly,
current output waveform is also indicated by an illumina-
ted pushbutton LED.

3-9 At power switch-on, the 8116A performs a
self-test and automatically assumes the operating state
prevailing at switch-off with the output disabled
(DISABLE key LED lit) to protect externally connectad
devices. The operator should then select the required
mode (NORM, TRIG, GATE, EWID or an Opt. 001
mode when available} and output waveform. Upon
selection, the 8116A automatically displays the para-
meters (mnemonically e.g. FRQ, DTY, AMP, OFS)
which can be set within this mode. Parameter keys
other than those which select the displayed parameters
are not operationak.

3—-10  Pressing a parameter key then calls the current
value of that parameter into the 8116 A digital display,
and a new value can he set using the RANGE and
VERNIER keys. When all parameters are set to the re-
quired values, the DISABLE key should then be pressed
to enable the output (key LED no longer illuminated).
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Operation

3—-11 In addition to the operating modes, the 8116A
offers 4 control modes for modulating or controlling the
output signal i.e. FM, AM, PWM, VCO. Table 3—1 shows
which control mode can be combined with which operat-
ing mode. In the event of the operator selecting an
erronecus combination e.g. EWID and FM, the 8116A
automatically displays ERROR and the E.WID and FM
LED's will flash. Similarly, in NORM mode, when the
operator makes incompatible timing settings {e.g. width
greater than frequency) the 8116A displays ERROR.

Table 3—1. Operating/Control Mode Combinations

- lode
NORM I
Modulate Q TRIG GATE EWID | LSWP E.SWP | ILBUR E.BUR
M . . . _ - . (2} -
AM . . . ) | . . izt | e
T R
Pl s [ et | et - L L e
vCo * . L. — - — ‘ . ‘ -
* = Allwaveforms
«{1] = Pulse waveform only

*{2) = All waveforms except pulse
— = Error combination

3-12 PARAMETERS

3-13  Figure 3—2 (Timing) and Figure 3—3 {Output
Levels) illustrate the output signal parameters of the
standard 8116A. A description of the various parameter-
setting controls is given in Figure 3—1.

T T =1/8116A FREQUENCY {FRQ}

I
"‘“"’: wiT % = BTY

SQUAREWAVE \

20 % {DTY)

RAMP 20 % {DTY),
I

| ;
TRIG OUTPUT

wIOTH
—iwiD} ~

PULSE QUTPUT r——]—l—_—lﬁ

Figure 3—2. Timing Parameters

SINE TRIANGLE

Model 8116A

3-14  As described in Figure 3—1, the parameter
selection of the amplitude/offset keys is user-dependent.
With any change to the HIL or LOL settings, the 8116A
automatically calculates and stores the new amplitude
and offset values.

3—156 Option 001 mode parameters are explained
and illustrated under the respective mode description.

3-16 VERNIER / RANGE OPERATION

3—17  The vernier comprises 3 rocker-switches corres-
pending to the 3 display digits. Incrementing/decrement-
ing a display digit is accomplished by pressing the upper/
lower switch section respectively. (Continuous pressing
causes continuous increment/decrement of the related
display digit).

3—18 The RANGE key is also a rocker-switch for
multiplying/dividing the displayed value by factor 10.
For the offset parameter, pressing the key twice provides
a guick means of setting 0 V.

3—-19 AUTO VERNIER OPERATION

3-20 In NORM mode only, all parameters can be
automatically incremented/decremented with selectable
resolution. To activate AUTO VERNIER operation, first
select the parameter to be incremented/decremented,
then press the AUTO key. AUTO VERNIER can now
be started by pressing any of the VERNIER keys.

3-21 There are 3 conditions, any of which causés an
AUTO VERNIER 'wait’ state i.e. AUTO VERNIER
active (key LED lit), but no increment/decrement takes
place. The conditions are:

1. timing error exists

2. at instrument specification limits e.g.
frequency 50 MHz

3. at output level limits set via the LIMIT key.

SQUARE/PULSE

HIGH LEVEL{HIL] — —— — — — f
OFFSET LEVEL [OF§)l———— — 4/‘\‘;’/\/_5—/\/\ —:H;H;_
85 5SS

LOW LEVEL {LOL} == —————————
AMP = AMPLITUDE

Figure 3—3. Output Level Parameters
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Model B116A

AUTO VERNIER switch-off is accomplished by any of
the following:

1. external signal to the EXT INPUT connector
2. pressing any key other than the vernier keys
3. pressing the AUTO key.

3-22 LIMIT OPERATION

3-23  Maximum high {HIL) and iow (LOL) levels into
50 Ohm can be set to protect the device under test.
Pushing the LIMIT key sets the currently active high and
low levels as the 81 16A output limits — which cannot be
exceeded as long as LIMIT operation is active (key LED
lit).

3-24 EXTERNAL TRIGGERING

3—-25  Five pushbuttons, a trigger level adjust and

BNC connector (EXT INPUT) facilitate external triggering
of the 8116A. The function of the individual pushbuttons
in the various external triggering modes is described in

the following.

3-26 -—90°

3-27  With TRIG, GATE or E.BUR {Opt. 001) mode
selected, and output waveform set to sine or trian‘gle,
pressing this pushbutton shifts the start phase to —g0°.
As a result, haversine and havertriangle signals can be
generated by the 8116A.

3-28 Trigger Slopes

3-29  Positive or negative slope is selectable for
triggering on the signal applied to the EXT INPUT
connector, With no slope selected (both key LED’s off),
the EXT INPUT is switched off.

3-30 Triggering level on the selected slope is set via
the LEVEL adjust.

3—-31 Note that in E.SWP made (Opt. 001), two
trigger pulses may be required. If the 8116A is not set
to the start frequency (STAJ i.e. STA key LED not
illuminated, the first trigger puise sets the 8116A to the
STA frequency. The second trigger pulse then starts
the sweep.

Operation

3-32 MANUAL

3—-33 Inexternal trigger modes, the 8116A can be
triggered manually via the MAN pushbutton:

TRIG Mode. Each operation of the MAN key
generates one output cycle, cycle time being
determined by the B116A frequency setting.

GATE Mode. The 8116A outputs continuously
for as long as the MAN key is depressed. Fre-
quency is determined by the 8116A frequency
setting.

E.SWP Mode {Opt. 001). MAN key cperation
starts the sweep only if the 8116A is set to the
start frequency (STA) i.e. STA key LED illumi-
nated. Otherwise, MAN key must be pressed
twice; the first time to reset the 8116A to STA,
the second to start the sweep.

E.BUR Mode (Opt. 001}. Each operation of
the MAN key triggers a burst output.

3-34 1 CYCLE (OPTION 001}

3-3b in E.BUR and |.BUR modes, each operation of
this key generates a single ¢ycle at the 8116A output.

3-36 STANDARD PARAMETER SET

3-37 The Standard Parameter Set is available for
two reasons. Firstly it serves to overcome RAM corruption,
should it occur as a result of battery charge deterioration,
by giving an error-free display at switch-on. Secondly,
when incompatible mode selection causes an error condi-
tion (i.e. E.WID and Sine), the instrument may be switched
OFF then ON again to revert to the Standard Parameter
Set, thus overcoming any condition previously displayed.
The Standard Parameter Set is as follows:

NORM ... i ON

FRQ {active} ................ 1.00 kHz

DTY e 50 %

HIL .. e +0.5 Vv

LOL ... —05V
...................... ON

STA . e 1.00 kHz
TP . 100 kHz
SWT o e e 50 ms
MBRK e e 1.00 kHz
DTY . e e 50 %
HIL e e e e e e +H0.5 V
LOL -t e e e —0.5 V

R )



Operation

Selecting |.BUR mode gives:

RPT ... . i 100 ms
BUR ... . o i 1

FROQ ............ ... ... ..., 1.00 kHz
DTY ... .. 50 %
HIL . 105 V
LOL ... 05V

Selecting E.BUR withdraws the RPT parameter from the
display mnemonics.

Selecting Pulse mode makes WID available (500 us):

The Standard Parameter Set can be accessed when the
8116A is operating on the HP-IB by sending the
command:

CLR 7 (BASIC) CLEAR 7 (HPL)

3—-38 CONTROL MODES

3-39 The 8116A output signal can be modulated

{AM, FM, PWM) or controlled (VCO) by applying a

signal to the CTRL INPUT connector. Table 3—1 indicates
the permitted operating mode/control mode combination,
a brief description of each control mode being given in

the following. For specification details in each mode —

see Table 1-2,

VouTt
{OUTPUT)

LoL L

Model 8116A

3-40 FREQUENCY MODULATION (FM)

3—41 The 8116A’s output can be frequency modulated

by applying a signal to the CTRL INPUT connector.

3-42 AMPLITUDE MODULATION (AM}

3—43 The 8116A’s output can be amplitude modulated

by applying a signal to the CTRL INPUT connector. A
ground symmetrical modulating signal provides a modu-
lation of 0—100 %. 200 % modulation {DSBSC) can also
be obtained. Figure 3—4 illustrates 100 % modulation
and DSBSC,

3—44 PULSE WIDTH MODULATION (PWM)

3—45  In pulse mode, the 8116A’s output can be pulse
width modulated by applying a signal to the CTRL
INPUT connector. Pulse width modulation is available

in any one of 8 non-overlapping decade ranges, as illustra-
ted in Figure 35,

|

AMPLITUDE
A5 SHOWN IN
8116A DISPLAY

’

(/1‘PHASESHIFI/

VMmoo
{CTRL INPUT)

}
i
?
i
{
|
|
l
|

100 % Modutanon

DSBSC

Figure 3—4. Amptlitude Modulation

[p——
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ViN
ICTAL INPUT}

o

+6 VvV —

+5 ¥ —

+4V

+3V

+2Vv -

5.5 me
550 my

V=850,

Oy
ov

8116A
PULSE
WIDTH

— o T

10 ms 100 ms 13

300 us 1ms
'
!
|
|
|
I
|
!

Figure 3—5. PWM Characteristics

Vin
{CTRL INPUT)

MAX FRQ SETTING

{(MAX. fou¢)

MIN FRQ SETTING

t I faut {Hz)
106 107
] i '

wd w0d
]

1 t T T T
wd 103 102 1wt 109
‘ ] i i 1 !

J0K 100K 1M 10M S0M

100 u tm 10m 1W00m 1

Figure 3—6. VCO Characteristics

3—46 VOLTAGE CONTROLLED OSCILLATOR 3—48 OPERATING MODES

{VCO])
3-47  In this mode, a signal applied to the CTRL
INPUT connector determines the output frequency.
Output frequency range is a maximum 1:100 as shown

3—49  Each of the 8 operating modes (standard and
Opt. 001} is described briefly. For each mode, a short
procedure is given to aid quick mode entry together with
timing diagrams to illustrate the various outputs in the

in Figure 3-6.

Range selection is automatically determined by the
8116A frequency (FRQ) setting, the selected range
being that whose upper decade brackets the FRQ
setting. Figure 3-6 gives a range selection example
for an FRQ setting of 500 Hz.

described mode. Each B116A operating mode illustration
highlights the parameter mnemanics, hence parameter
settings for the presented mode.
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Model 8116A

NORM MODE

] 8116A PULSE/FUNCTION GENERATOR 50 MH:z
HEWLETT « PACKARD
RANGE
—— MCDE —— - CTRL-
® NORM *FM
® aM
* PWH

® vCO

LIMIT  COMPL DISABLE

]l \ !HEJ#
®,] ©: s (©)

i +10V

NOTE: For parameter specifications, see Table 1-2,
1, Set the LINE switch {7) to the ON pasition,

2, Select NORM mode {if necessary) via key (3). Standard modes are stepped-through by repetitive
operation of this key.

3. Select the desired waveform at row (26), The parameter menu will automatically be illuminated as shown
above (WID only illuminated if pulse waveform selected; also, although HIL, LOL, AMP and OFS can all
be selected, only HIL/LOL or AMP/QFS will be illuminated at any one point in time — see Figure 3—1
description).

4. Select each parameter, in turn, via its associated key, and set it to the desired value using the RANGE/
VERNIER keys and the digital display.

5. If a modulated output is required, select the desired modulation via key (5), and apply the modulating
signal to the CTRL INPUT connector,

B. Press key {30} to enable the 8118A output. Key LED should no longer be illuminated, The following
timing diagram illustrates the outputs in NORM mode.

DTY =50 % DTY =20% DTY=80%

- /\/\ /\/\ | \
| | |

TRIANGLE i [ | 51 |

| . | !

1 ' |

\

|

44,

\ {

[ !

| ol

4 '

! ‘ 1
SINE 1 ‘

| K
|

1 | ||

[
I
! |
i i |
i ! ! ;
SQUARE sr g5 — -
N I | | | s
b 1 | | | | ! | | | ; i
| \ [ [ I | | '
TRIG QUTPUT e gy - L

g

:

m



Medel 8116A

Operation

TRIG MODE

HEWLETT » PACKARD

~—— MODE —— - CTRL -
® M
® aM
® PWM
® yCo

1CYCLE

@@@mu

B8116A PULSE/FUNCTION GENERATOR 50 MHz

@l!@@

® MHz *s —— [N VERNIER ——  RANGE
®kHz ® ~ @ ms
®Hz @Yy [ %)
#mHz #my @rs

wiD HIL LoL
CFS

0

LINE : LEVEL
2 CEXT
{EJ | INPYUT ( @ )

£20v -0V 410V

TRIG
QUTPUT OUTPUT

| I I
7 8 5

NOTE: For parameter specifications, see Table 1-2.

1. Set the LINE switch {7) to the ON position.

2. Select TRIG mode via key (3). Standard modes are stepped-through by repetitive operation of this key.

3. Select the desired waveform at row (26). The parameter menu will automatically be illuminated, this being a
combination of those shown above, e.g. WID only illuminated if pulse waveform selected.

4. Select each parameter, in turn, via its associated key, and set it to the desired value using the RANGE/
VERNIER keys and the digital display. Note that the frequency setting should be set less than the

frequency of the trigger signal.

5, If triggering is by an external signal, select the trigger slope at (8}, and apply the trigger signal to the
EXT INPUT connector. Triggering can also be simulated by press the MAN key.

6. If a moduiated output is required, select the desired modulation via key {5}, and apply the madulating

signal to the CTRL INPUT connector.

7. Press key (30) to enable the B116A output. This key LED should no longer be illuminated. The following
timing diagrams illustrate some outputs in TRIG mode.

FUNCTIONS

00 START PHASE —900 START PHASE
(DTY =50 %) (DTY =50 %)

A L ,‘ I
EXT INPUT - == =

- Tin— Tin T Tin

L
LT - w venearRsgusiey — T—y
1

outPuTsINE—]  \ ,-——( orrser N _/
1 LEVEL ! |
I oL — - T
|

. H
‘ ! )
QUTPUT ELN-— = - ouscv LEVEL
TRIANGLE ‘
[EL]N

| a7 5T

rnnaouTPuTﬂ—,J,, o ﬂ—,f
OUTPUT SQUARE ﬂ—‘f

{—90° FIXED}

PULSE

|
!
: T| |—_\
b wio
GUTPUT PULSE ; |

|
TRIG OUTPUT l ‘ ]

_/——l TRIGGER LEVEL /_1 /_-l
EXT INPUT }

T

| -

"
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Model 8116A

GATE MODE

3-8

[Af’] 81164 P J R 0 RATOR 50
] ‘_AUTOH- -_ —
L/ V v V
0 RQ D ) P " Ih_‘! h___ [\_ "\_'
0 e e E R R E =
lo" _\ wiN icYCLE ~ ~ L o (AUTO} LMIT COMPL DISABLE
i 5 B, SO0
LINE
‘:: : EE.:T ouTPUT
I I ]
7 8 30

NOTE: For parameter specifications, see Table 1-2.
t. Set the LINE switch {7) to the ON position.
2. Select GATE mode via key (3). Standard mocdes are stepped — through by repetitive operation of this key.

3. Select the desired waveform at row (26). The parameter menu will automaticatly be illuminated, this being a
combination of those shown above e.g. WID only illuminated if pulse waveform selected.

4. Select each parameter, in turn, and set it to the desired value using the RANGE/VERNIER keys and the digital
display.

5. If gating by an external signal, select the trigger slope at (8}, and apply the gate signal to the EXT INPUT connector.

6. If a moduiated output is required, select the desired modulation via key (5}, and apply the moduiating signat to the
CTRL INPUT connector.

7. Press key (30) to enable the 8116A output. This key LED shoutd no longer be illuminated. The following timing
diagrams illustrate some outputs in Gate mode.

0° START PHASE —90° START PHASE

EXT INPUT
|

T

CUTPUT  SINE /‘

OUTPUT TRIANGLE /\/\/ R 4 -

,,‘( —

*EVIBA FRIGLENGY

-—=

TRIG OUTPUT HJ—I_J_

('

TRIGHER LEVEL

OUTPUT SQUARE
(- 90° FIXED)

DEREET LEVEL BFS

LORLEWEL LO. +

-

g

S

Nye—
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Model 8116A Operation

E.WID

8116A PULSE/FUNCTION GENERATOR 50 MHz :
HEWLETT » PACKARD =
—— (TR} VERNIER —— :

—— MODE —— - CTRL -
-0V +10V =

e
N
NOTE: For parameter specifications, see Table 1-2.
1. Set the LINE switch (7} 1o the ON position.
2. Seject E.WID mode via key {3}. Standard modes are stepped — through by repetitive operation of this key. i

m

3. Select pulse waveform at row (26). The parameter menu will automatically be illuminated, i.e. AMP/OFS or
HIL/LOL — see Figure 3—1 description of these parameter keys.

4. Select each parameter in turn, and set it to the desired value using the RANGE/VERNIER keys and the digital display.
5. Apply the external signal to be shaped to the EXT INPUT connector and select the trigger slope at (8).

6. Press key {30} to enable the 8116A output. This key LED should no longer be illuminated. A timing diagram
illustrating an output in this mode is given in the following.

S TRIGGER LEVEL = o —r——

miGIN —] ~—" T

' [

OUTPUT

TRG OUT
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SWEEP MODES

8116A PULSE/FUNCTION GENERATOR 50 MHz
HEWLETT « PACKARD

LER 8 Lo

» MH:z [ — VERNIER ——  RANGE
s MCDE —— - CTRL ®xH: @ -~ @ ms _ — -
®ISWP ®FM ®Hz OV @5

8 ESWE @ AM @ mHz #mv @ ns
® PWM wiD LoL
oTY

TRIG
ouTPUT

’

NOTE: For parameter specifications, see Table 1-2.

1. Set the LINE switch {7) to the ON position.

2. Select a sweep mode (Internal or External) via key (4). Repetitive operation of this key steps through the Opt. 001
modes.

1]

3. Select the desired waveform at row (26). The parameter menu will be automatically illuminated in mnemanic form,
e.g. AMP for amplitude. The sweep-related parameters {STA, STP, SWT, MRK) are illustrated in the following timing
diagrams.

4. Select each parameter, in turn, and set it to the required value using the RANGE/VERNIER keys and the digital
display.

5. If triggering via an external signal {E. SWP), select the trigger slope at (B}, and apply the trigger signal to the
EXT INPUT connector. Triggering can also be simulated by pressing the MAN key, In either case, note the
trigger requirements i.e, a ‘reset’ pulse is required prior to the ‘start’ pulse if the 8116A is not currently set to the
STA frequency.

6. |f a modulated output is required, select modulation via key {5} and apply the modulating signal to the CTRL
INPUT connector.

7. Press key (30) to enable the 8116A output. The key LED should no longer be illuminated. The following timing
diagrams illustrate the 8116A outputs in sweep modes,

NOTES: 1. When external sweep is in process {'IP' in display), RANGE/VERNIER keys are disabled
{also disabled during period *t; in following timing diagrams).
2. Sweep (|. SWP and E. SWP) can be interrupted by pressing any key other than
RANGE/VERNIER/MAN/I CYCLE keys.
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SWEEP
FREQUENCY
Tt}
‘stop |
ISTR) 5
- fin=+ (14 K
—_— START |
- | n - no. of increments since f
g ‘ ‘ START
i ! K =as grven in foftowing tahle
o I
markes L __ ___ _ __ _ _ | I
IMRK) j_f: | |
o | |
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START |~ \ |
1STAL ! ! ! I | | |
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| \ | . SWT settings
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| | | | \ \
T
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; X
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I
swT
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| 1 !

SWEEP TIME DECADE ‘WAlTING"

|
|
f
f
|
1
I
‘T WAITING | WAITING
|
|
|
|
|
|
|
i

AT NEXT® AT STP AT STA i
! DECADE 1] | ltz) :
! o
I
1" MARKER ! |
{MARKER QUTPUT) FREQUENCY : |
\
i |
TTL HIGHK \ (PEN LIFT) _ :
i [ A
ow (PEN DOWN} | |
t
TTLL STa MAK sSTP ‘ STA
| | !
| | RESET START
I
EXT INPUT ’-L i ﬂ H t
{E.SWP) | | | ‘
r———————SWEEP N PROCESS ' | P - ‘
! tmin 10 ms

SWT I K n pEC AX
(Sweeptime/ Factor {increments/ Koyt/
Decade) decade) increment)

10 ms 0.0625 38 40 mY
20 ms 0.03125 75 20 mv
50 ms 0.015625 149 10mV
100 ms 0.015625 149 10mV
200 ms 0.015625 149 10mVv
500 ms 0.016625 149 10 mV
1s 0.0156625 149 10mV

2s 0.015625 149 10 mV

bs {0.015625 149 10 mV

10s 0.015625 149 10 mV
205 0.015625 149 10 mv
50 s 0.015625 149 W0 myv
100 s 0.016625 149 10 mV
2005 0.015625 149 10 mV
5005 0015625 149 10mVv

SWT is set in multiples of 1, 2 or 5 via the VERNIER keys,
or in decades by the RANGE xey.

Operation
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BURST MODES

] ' 81164 PULSE/FUNCTION GENERATOR 50 MH:z
HEWLETT » PACKARD

—— [M{e] VERNIER ——  RANGE
—— MODE —— - CTRL-
®FM
o AM
&/ BUR ® PWM
® EBUR @ VCO

LIMIT  COMPL DISABLE

(auto)
f B4 G

=10V +10¥

NOTE: For parameter specifications, see Table 1-2.
1. Set the LINE switch (7} to the ON position.

2. Select a burst mode {Internal or Externat) via key {4). Repetitive operation of this key steps through the
Opt. 001 modes.

3. Select the desired waveform at row (26) {Pulse mode not available with |, BUR). The parameter menu will
autematically be displayed in mnemaonic form. The burst-related parameters {RPT, BUR) are defined in the
following timing diagrams.

4. Select each parameter in turn, and set it to the required value using the RANGE/VERNIER keys and the
digital display.

B. If triggering via an external signal {(E.BUR]), select the trigger slope at (8), and apply the trigger signal to the
EXT INPUT connector.

6. If a modulated cutput is required, select modulation via key {5}, and apply the modulating signal to the
CTRL INPUT connector. See Tabie 3—1 for burst/control mode combinations.

7. Press key (30) to enable the 8116A output. The key LED should no longer be illuminated. The following
timing diagrams illustrate the 8116A output in burst modes.
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I. BUR

0° START PHASE —90° START PHASE

(BUR - ?; DTY =50 %) (BUR = 2; DTY =50 %)

RPT |
TRIANGLE OFS
QUTPUT
LoL
TRIG QUTPUT I l ( I l

i.R 1/2 RPTﬁ"

E. BUR

09 START PHASE —90° START PHASE

(BUR =2; DTY =50 %) (BUR=2; DTY =50 %)

-\— TRIGGER LEVEL—— - =\-- :/\T_ - — ____/._-\_
EXT INPUT —'5 ‘

«I T = 1/8116A FREQUENCY
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Model 8116A

3—-50 PROGRAMMING
3-51 General

3-52 The 8116A operates on the HP-1B as

follows:
Listens: to messages from the HP-1B system
controller. In this state, all modes and para-
meters, except external trigger LEVEL adjust,
are programmable. Also provided are special
HP-I1B only functions to aid the programmer,

Talks: provides error messages and reports
operating parameters.

3-53  Asshown in Figure 3—13, the bus lines are as
follows {all use negative logic):

8-bitdatabus (linesDIO 1 1o 8)

handshake lines — DAV (data valid}, NRFD
{not ready for data}, NDAC (data not accepted}.

contro! lines — IFC (interface clear), ATN
(attention), SRQ (service request}, REN (remote
enable}, EQI {end or identify).

DEVICE A _M.{\

Able to talk, histen, —1
and controb
; (*)&
(e g.. catculator]
{8 signal lines)
CEVICE B
Able to talk ang
hsten
] o te Transt
(e g, digitat voltmeter) -‘-»\ . C:;a"ir ¢ Transter
LT 13 signal bines) '
DEVICE C e e .
- i (HANDSHAKE} Lines
Only able to hsien
t ] General lntertace
e q , ugnal generator) ol H"\ Management
LY ’ (5 signal Lines) f
CEVICE D
. B Management
Only able (o talk  f— 3 {CONTROL) Lines
HH— . oot .8
le.g . tape readert
DAV
NRFD
NDAC
IFC
ATN
SRQ

REN
ECH

Figure 3—13. Interface Connections + Bus Structure

Programming

The 8116A uses all lings on the bus, terminations, logic
levels and pinouts being described in Section I1. In this
manual, bus information will generally be restricted to
8116A specifics. For this reason, handshake lines are not
discussed, and control lines are only mentioned in
connection with specific 81 16A activity. Permissible
codes are presented in Table 3—9. For detailed bus
information, refer to any of the following publications:

R—

{EEE  Interface Standard 488—1975

ANSI  Interface Standard MC1.1.

HP Publication 59401—-80030

HP Publication 5952—-00568 {

3-54 Address Assignment

3—55 The B116A"s HP-I1B address is determined by an
internal storage register. This register is initialised upon
power turn-on by reading the address bits A1 through Ab
from the HP-1B ADDRESS switch on the rear panei,
Note that this switch is factory preset to decimal 16.

To change the address, first change the bit settings on

the rear panel switch, then press the LCL key to read

the new address into the register {alternatively, switch
power off and on). Table 3—2 lists all the possible
addresses on the bus.

.1

3—66 The current HP-1B address can be checked by
pressing the LCL key. The address is then displayed in
decimal form.

3—57 Talk and listen addresses are transmitted by the
system controller over the data bus with the ATN line
true. When an instrument recognizes its address, it will
respond accordingly i.e. listen if listen address has been
transmitted; talk if talk address has been transmitted.
When allocating addresses, make sure no two instruments |
have the same address. To program an address, set ATN
true and arrange that the ASCII character derived from
Table 3—2 appears on the bus. For deaddressing, use
UNL, UNT commands {or address another device}.

IMPORTANT!

Users of instruments with serial numbers 2124G01235 or
lower should perform the following check:

Switch 8118A ON, and select E.WID and sine ~.
This combination will give an ERROR condition. Switch
the instrument OFF and ON again. Select WID. If the
value displayed is 100 us, it will be necessary to refer to
SECTION 7 — Backdating before proceeding with any
programming. If the display reads 500 us, proceed with
this section.

3-15



Programming

Table 3—2. Available Addresses (ATN true}

Data bus Address in
(D10 linesy ASCII
Fixed | Selectable
8761543 2 1DEC] Talk| Listen
0OTLIODOOOD Q0 |@ Space
OTL|IOOODO 1T 1 A !
o0oTLjcoo1o 2 B ”
oTLIOOOTT 3 |C ¥
OTL|{0OO100 4 |D |$%
¢TLIODTO1 5 E %
OTL{OOT1T10 & F &
cTLIOOTY1T1T 7|6 !
OTLIO1T000 8 H [
oTLIOTODO1T © | )
oTL|IO1TO1T0 10 {J *
orLjo1o011 1 K +
oTLIOT1D00 12 L ;
oTLIOT1T01 13 M -
oTL|O1T110 14 N .
oTLIO1111158 |O /
ocTLjT0oDOO 16 | P 0 =—8116Asetto
0oTLIT00O01 17 |Q 1 this address at
cTL{10010 18 R 2 factory.
ocTL{T001T1 19 |8 3
0T L{1T0T0020 | T 4
OT.L]IT0O1TO01 21 u 5 «— Usually con-
OTL[1TO1 1710 22 \Y 6 troller address!
OTL(1TO1T 1123 (W 7
OTL(1100024 | X 8
OTL[1T100171 25 | Y 9
OTL{tTi1010286 |2 H
OT L1101 27 | ;
OT L1 110028 {1\ <
OTL|[t1101 29 |] =
OTL{TT11030 | A >
oTLIT1T 1113 _. | ? = Forbidden set-
ting! UNT, UNL
commands,

1 Q
N Selector on 8116A
h “ | “J 5
I § § § § rear panel {factory
0 [ ] setting).
> D> D> DD
[4 IR -V IS T

L = 1 for Hsten address, O for talk address
T = 1 for talk address, O for listen address

Mode! 8116A

3—-58 Remote Operator's Checks

3-52 A quick check of the 8116A’s talk/listen
functions is provided in Figure 3—14. [ Program example
assumes the B116A address is set to the factory value 16].

3—60 Alsc implemented in the 8116A is a RAM/
hardware self-test routine initialized via HP-IB message
"EST’ — see Figure 3—15. Tested hardware functions
include:

Repetition rate generator
Width generator
Shaper/output amplifier
Auto vernier

3-61 In the event of fault detection, the 8116 A sets
bits 4 and 7 (System Faiture and Service Request} of its
HP-IB Status Byte to "1'. More information on this
status byte is given fater under ‘Error Reporting’.

3—62 Mode and Parameter Settings
{Listener Function)

3—63  When the 8116A is in remote and has been
listen addressed, it accepts messages which change
parameter and/or mode settings. Each mode and para-
meter-setting message comprises either a number of
ASCII data bytes transmitted serially over the data lines
with ATN false or an HP-I1B Universal Command. The
coding for the bytes is given in Table 3—3, which
surmmarizes all mode/parameter-setting messages.

Note: The HP-1B program code syﬁtax for parameters

is identical to the front panel mnemonics e.g. AMP for
amplitude. Reference may be made to Table 3—9 to
convert each ASC1! byte to a bit pattern on the data bus.

Coqpee-
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Figure 3—14.  TALK/LISTEN FUNCTION CHECK
HPL Statements BASIC Statements
Flowchart {HP 9826 Desktop |HP 85 Desktop Visual Indicators
Computer} Computer)
( START ’
Set REN {ine true
to ensure BT16A rem 716 REMOTE 716 RMT LED on
enable state

1 Hz

Program 81164
frequency 1o

Interrogate 8116A

wrt 716, "FRQ 1 Hz”

wrt 716, "IFRQ"

QUTPUT 716, "FRQ 1 Hz"

QUTPUT 7186; "IFRQ™

RMT and ADS LED's on.

FRQ key LED on.
"1.00 Hz' displayed.

frequency setting dim A [12]
red 716, A% ENTER 716; A%
Print 8116A _ . Y
frrelquency prt A% PRINT A Printout "FRQ 1.00 Hz
END
Figure 3—15. RAM / HARDWARE CHECK
Flowchart HPL Statement BASIC Statement
[HP 9826] {HP 8B)
START

Set REN line true

to ensure B116A rem 716 REMOTE 716

is in remote

enable state

Program 8116A

1o execute wrt 718, "EST* OUTPUT 718, “EST"

self-test
Read status of
8116A HP 18 Status N o _
Register, and store s {716) - A A=SPCLL {718)
decimal value of
status byte in B

no yes
Print “8116A IF B (BIT 3); B=BIT (A, 3}
T PRT “8116 AULT” =
{ronTivuE) FAUL A FAUL IF BIT =1 THEN
PRINT "B116A
FALLT”
END

Programming
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Programming

3-64 When programming, it is possible to put the
instrument into an error condition in the sarme way as
when under local (frontpanel} control.
For example:

current settings: HIL 2.5V, LOL 1.6V

FRQ 10kHz, WID 10 us

programsettings: LOL 3.0V, FRQ 1MHz

Both of the new program settings will put the instrument
into an error condition. However, if BOTH HIL and
LOL and/or FRQ and WID values are re-programmed
in the same string, e.g.

HIL 3.5V, LOL 3.0V

FRQ 1MHz, WID 100ns
no error will occur. The above is applicable to HIL,
LOL, AMP, OFS, FRQ, WID, DTY, STA and STP.
In the event of an error occuring, a “Service Request’”
will be sent to the controller. More information on
parameter programming sequence is given under
"Error Reporting”.

3-65 The 8116A does not necessarily respond to
program codes in the order in which they are sent. The
‘Universal” messages such as operating and control modes,
waveform and trigger slope selections are processed
before parameter data. For some applications, the opera-
tor will require a parameter to be changed before, say,

an operating mode. To achieve this, the CRLF {"')
message must be sent immediately after the parameter
value, and the operating mode data sent in a seperate
string. The following examples illustrate this point.

10 OUTPUT 716; “TO, HIL 4.00V, LOL —1.00V, MI”

In this case, messages T0O and M1 will be processed
before the HIL and LOL data.

16 QUTPUT 716; “HIL 4.00V, LOL —1.00v"
20 QUTPUT 718; "TO, M1*

In this case, HIL and LOL settings will be processed
before TO and M1. Should the operator require a time
interval of, say, 550 ms before fine 20 is executed, the
input to the controller should look like this:

10 QUTPUT 716; "HIL 4.00V, LOL —1.00v"
20  WAIT b50

30 OUTPUT 716; "T0, M1”

40 END

The End of String message {EQS} must be the ASCI|

character sequence CRLF or the bus END command
(EOI true and ATN false).

3-18
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3—-66 Mode and Parameter Settings
(Talker Function)

3—-67 The 8116A can send data messages, concerning
its mode/parameter settings, when in remote and
addressed to talk, The available output modes are:

Learn String
Interrogate Function
Status

Table 3—4 lists the ASCII commands associated with
each of these modes.

3-68 The Learn String message {""CST"'} consists
of an 89 (161 for Opt. 001 instruments) character ASCI|
string representing the 8116A current settings. The order
in which data is presented is always the same, the excep-
tion to the rule being whether HIL/LOL or OFS/AMP

is currently active on the frontpanel. Below are examples
to show what the Learn String messages look like.

C5T
M1,CT0,T1,W1,H0,A0,L0,C0,D1,BUR
001 #, RPT 100 MS, STA 1.00 KHZ
STP 100 KHZ, SWT 50.0 MS, MRK 1.0
0KHZ, FRQ 1.00 KHZ, DTY 50 %, WID
100 US, AMP 1.00 v, OFS 100 MV
AMP and OFS active
CST
M1CTO,T1,W1,H0,A0,LO,CO,D1 BUR
0001 #, RPT 100 MS, STA 1.00 KHZ
STP 100 KHZ, SWT 50.0 MS, MRK 1.0
0 KHZ, FRQ 1.00 KHZ, DTY 50 %, WID
100 US, HIL 0.30 Vv, LOL —-0.70 V

HIL and LOL active

3—69 The Status Function sends an 8-bit byte in
response to a Serial Poll. Bits b and 6 of bits 1 through
8 are allocated for current operating conditions:

Bit b set to one (16 dec) indicates
"Autovernier in Progress'’

Bit 6 set one {32 dec) indicates
""Sweep in Progress”

A more detailed description of the Status Byte is given
under 'Error Reporting’.

3-70 In all talker modes, the 81168A terminates its
data message with the ASCH character sequence CR/LF.

e
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Model 8118A
Table 3—3. Mode / Parameter Messages ({listen function)
MESSAGE MNEMONICS ASCII CODE SAMPLE STATEMENTS
ASCII CODE DELIMITERS
Operating Modes
select NORM M1
select TRIG M2
select GATE M3
select EWID M4
select |. SWP M5
select E.SWP V6 { Opt.
select .BUR M7 { 001 HPL BASIC
select E.BUR M3 {HP 9826} {HP 85)
Control Modes
off CTO
select FM CT1 QUTPUT 716;
select AM CT2 wrt 716, "M2, T1, wW2"” M2, T, W2
select PWM CT3 — T~ . ——
select VCO CT4 selects trigger mode with triggering
on the positive slope of external
Trigger Slope signal, and triangle output.
off TO
select positive slope T1
select negative slope T2
Haversine (—~90°9)
off HO
on H1
Waveform
off {d¢) W0
select sine W1
select triangle W2
select square W3
select pulse W4
Parameters
set frequency FRQ MZ = Millihertz
HZ = Hertz
KHZ = Kilohertz
MHZ = Megahertz
set duty cycle DTY %
set width WID NS = Nanoseconds
US = Microseconds
MS = Milliseconds
set amplitude AMP MV = Millivolts
V = Volts
set offset OFS MV = Millivolts
V = Volts

T
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Programming Model 8116A
Table 3—3. Mode / Parameter Messages (cont'd)
MESSAGE MNEMONICS ASCII CODE SAMPLE STATEMENTS
ASCII CODE DELIMITERS
set high level HIL V = Volts HPL BASIC
set low level LOL V = Volts
wrt 716, “"FRQ 1 KHZ, OUTPUT 716;FRQ
DTY 60 %, BUR 7 #, 1KHZ,DTY 50 %,
RPT 100 MS” BUR 7 #, RPT
100 Ms”
sets frequency to 1t kHz, duty
cycle to b0 %, burst number to 7
and time between burst ‘starts’
to 100ms
set burst number BUR #
set repetition rate RPT NS = Nanoseconds
for internal burst US = Microseconds
MS = Milliseconds
set sweep start STA MZ = Millihertz
frequency HZ = Hertz
KHZ = Kilohertz
MHZ = Megahertz
set sweep stop STP gg; MZ = Millihertz
frequency HZ = Hertz
KHZ = Kilphertz
MHZ = Megahertz
set sweep marker MRK MZ = Millihertz
frequency HZ = Hertz
KHZ = Kilohertz
MHZ = Megahertz
set sweep time SWT S = Seconds
MS = Milliseconds
Sign
+ +
+ —
Decimal point
Limit
off LO
on .1
Complement
off {normal output) Co
on Ct

-
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Model 8116A
Table 3—3. Mode / Parameter Massages (cont'd}
MESSAGE MNEMONICS ASCII CODE SAMPLE STATEMENTS
ASCII CODE DELIMITERS
Disable
off {output enabled) Do
on D1
Autovernier mode
off AD
on Al
Autovernier start HPL BASIC
most significant digit up MU wrt 716. “OFS OUTPUT 716: "OFS
second significant digit up su 120 MV Al LU" 120 MV A1 f.u*'
least significant digit up Lu T — Y
most 5|gr.1|f|-c§nt d'gl_T 'down MD offset is incremented in 1mV steps
second significant digit down| SD with offset start value 120 mV
least significant digit down LD
Execute Self-Test EST

HP-1B Universal
Commands

Device Clear (DCL}

Selected Device Clear
{SDC}

Group Execute Trigger
(GET)

Loads standard parameter set stored in
B116A ROM’s. 8116A does not
remain in remote mode e.qg. CLEAR 7

Loads standard parameter set stored in
8116A ROM’s. 8116A remains in
remote mode.

When the 8116A is in trigger, external
sweep mode, this message initiates a
single cycle, burst or sweep respectively.

HPL

chr 7

clr 716

trg 716

BASIC

CLEAR 7

CLEAR 718

TRIGGER 716

NOTES:

1. Lower case letters can replace any or all of the ASCI| capitals.

2. When programming a parameter for which delimiters are given, the parameter string must be terminated with
a delimiter e.g. wrt 716, "BUR 17 #",

3. The Autovernier function MUST be enabled BEFORE incrementing/decrementing of any digit can be
achieved. Without ""A1" appearing in the program string the Autovernier digit commands cannot be

executed.

3-21
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Model 8116A

Table 3—4. Mode/Parameter Messages {Talker Function)

Message ASCIl Mnemonics Sample Statements
Current Parameter CST HPL (HP 9826} BASIC (HP 8b)
Setting dim A% [89] or [161] DIM A$ [89] or [161]
wrt 716, "CST” OUTPUT 716; "CST"
red 716, A% ENTER 716; A%
IERR
Interrogate IFRO
Parameter IDTY
WID
IHIL
|LOL
|AMP dimB$[12] DIMBE[12]
IOFS wrt 716, “IFRQ" OUTPUT 718; “IFRQ”
IBUR red 716, B$ ENTER 716; BS
IRPT
ISTA
ISTP
IMRK
ISWT
Status Byte rds {716) — A A =SPOLL {716}
(Serial Poll Enable/
Serial Poll Disable}

3-71 Error Reporting

3—72 |In general, whenever a program attempts to put
the 8116A into an error condition, the B116A responds
by making aService request i.e. set SRQ line true.

Under these circumstances, the system controller will
address the 8118A as talker using a serial poll command
(SPE}, the 8116A then responding by putting an error
message on the data bus. This message consists of a
single 8-bit byte in which SRQ bit 7 is set true {'1’} and
bits 1 to 3 comprise an error code. The contents of

this byte are shown in Table 3—5.

3—73  Ascan be seen from Table 3—5, bits 1 to 3
are each allocated to an error type, i.e. TIMING,
PROGRAMMING and SYNTAX. In each case the
bit is set to "1’ for error indication,

3—74 Should a more detailed description of the error
be required (e.g. duty cycle error or width error when
TIMING ERROR is indicated by the status byte), this
can be done via the ‘interrogaté error’ {IERR) command.
Table 3—6 and 3—7 list the 8116A responses to the
IERR command for TIMING and PROGRAMMING
errors respectively.

3—75 Service Request. Bit 7 of the HP-IB Status Byte
is usually set in conjunction with any of bits 1-4

3-22

(error indicators). However, in the case of the TIMING
ERROR indication (bit 1}, the ‘Service Request’ message
can be suppressed via the command "SR 1"

e.g. [HPL)wrt 716, "SR1”
(BASIC) QUTPUT 718; "SR1”

Note: In the permanently stored mode/parameter settings
in the 8116A’s ROM’s, 'SR’ is set to ‘0", Should these
settings be called up as current settings, the service
request function can be re-activated for timing errors

by programming ‘SR to ‘0’

e.g. (HPL)wrt 716, "SRO"
(BASIC} OUTPUT 716, "SRO”

3-76 In the event of a FRQ or DTY correction
error, SRQ will be displayed until the error has been
interrogated by SPOLL. If the current data, for example,
includes "FRQ 20 MHZ, W4", and new program data
inctudes “DTY 50 %, W3"", SRQ will become active until
interrogated, at which time it will be withdrawn. Note
that the new DTY value is displayed as 50 % in this case.
The reason for this is that at 20 MHz, Duty Cycle selection
is not available in Pulse mode. Note also that an "IERR”
command will NOT clear SRQ in the event of a DTY or
FRQ correction error.

ELNE | N
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Table 3—5. HP-IB Status Byte

Programming

Sample Statements

HP-1B Status Byte HPL (HP 9826) BASIC (HP 85}

Bit8 |Bit7

(D108 (DIOT7)

Bit6

Bit5

(D106}|(D105)

Bit4 |[Bit3 |Bit2 |Bit1 rds (716) > A | A =SPOLL (716)
(D10 4}| (D10 3} | (DIC 2)| {DIO 1)

m—————————— ]

T | {
[ L — — 1" = TIMING ERROR {Causes SRQ)

|
l
I
l
!
I

|
|
b
L
| II L - —— — — 1"~ SYNTAX ERROR (Causes SRQ}
l | Allocated for error detection during_ 4~ = 5YSTEM FAILURE (Causes SRQ)
l self-test routine — see para 3—60.
% L - —— #1 = AUTOVERNIER IN PROCESS {no SRQJ
- — "1’ = SWEEP IN PROCESS (no SRQ)
——————————————————— "1 = SERVICE REQUEST
—————————————————————— "1" = BUFFER NOT EMPTY

|
| !
E L. — — — — ="1" = PROGRAMMING ERROR (Causes SRQ}

g 01000100 (68 decimal} indicates SYNTAX ERROR

Table 3—6. Timing Error Messages ( Response to interrogate error statement ‘|IERR’)

ASCII String

Comments

(15 characters)

WAVEFORM ERROR

. This message is sent when any of the following conditions are not observed:

a) In PWM control mode, pulse waveform must be selected.

b) In E.WID mode, pulse waveform must be selected.

¢) With E.WID mode and pulse waveform selected, the only permissible control
mode is AM.

d} In I.BUR mode, pulse waveform is not allowed.

Table 3—1 provides a complete overview of permissible mode /waveform
combinations.

. The 8116A output remains unchanged during the error condition, and front panel

LED’s blink to indicate the erraneous settings.

. SRQ cannot be suppressed for this error (see ‘Service Request’ description}.

DUTY C. ERR
{14 characters}

OR

. This message is sent to indicate ‘duty cycle error’ when either of the following

conditions are not observed:

a} in frequency range 1 MMz to 9.99 MHz, duty cycle limits are 20 % to 80 %.
b} For frequencies = 10 MHz, duty cycle must be set to 50 %.

. The erronecus duty cycle setting is not stored in the 8116A memory, and the

output remains unchanged.

. SRQ cannot be suppressed for this error — see ‘Service Request’ description.

3-23
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Table 3—6. Timing Error Messages (cont'd)

WIDTH ERROR 1. This message is sent when the width and frequency settings are incompatibie.

(12 characters)
2. 8116A hardware detects this error condition which causes the output to change.

3. SRQ can be suppressed for this error via the HP-IB message "SR1"’, In this case,
the first bit of the HP-IB status byte is still set to "1’ during error condition,
"SR1’ is the 8116A’s default value.

TIMING ERROR 1. This message is sent in |.BUR mode to indicate timing error when:

(13 characters) BUR x 1/FRQ> RPT

(OPT 001 ONLY)
where BUR = Burst number

FRQ = 8118A frequency setting
RPT = Burst repetition time

2. 8'16A hardware detects this error condition which causes the ocutput to change.

3. SRQ can be suppressed for this error via the HP-1B message “SR1"". In this case,
the first bit of the HP-IB status byte is stilt set to "1’ during error condition,
"SR1” is the 8116A’s default value.

NOTE: The 8116A can output more than one error message in response to a single 'IERR’ command. e.a. "WAVEFORM
ERROR WIDTH ERROR". When multiple errors are suspected, be sure to dimension enough memory space to
accommeodate the possible character strings.

Table 3—7. Programming Error Messages (Response to interrogate error statement "{\ERR’)

ASCII String Comments
HANDLING ERROR 1. A handling error occurs when:
(15 characters) a) User attempts to select Autovernier operation {""A1") when the 8116A is not

in NORM {"M1") mode.

b) User attempts to exit NORM mode {e.g. program "M2" for TRIG mode) with
Autovernier operation selected. The 8118A output changes to correspond to
the new mode,

c) User attempts to program a parameter value outside the specification limits.
e.g. "FRQ 60 MHZ"". The 8116A output and display remain unchanged during
this error condition. NOTE: Display overflows are NOT indicated.

LEVEL ERROR 1. This message is sent when either of the following conditions are not observed:
{12 characters) a) For amplitudes = 100 mV, the HIL/LOL voltage window is * 8,00 V,
b) For amplitudes << 100 mV, the HIL/LOL voltage window is £ 800 mV.

Error detection is determined via the following formula:

HIL=0FS + 1/2 AMP
LOL =0FS — 1/2 AMP

2. The 8118A output remains unchanged during the error condition.
3. The programmed level is outside the specification limits. e.g. "HIL 20 V"',

LIMIT ERROR 1. Conditions are described for ‘LEVEL ERROR’ except that the HIL/LOL window
(12 characters) is determined by the currently active levels when LIMIT operation is selected.

NOTE: The B116A can cutput more than one error message in response to a single 'IERR’ command e.g. "HANDLING
ERROR LEVEL ERROR’. When multiple errors are suspected, be sure to dimension enough memory space to
accommodate the possible character strings.

3-24
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3-77 Universal HP-IB Commands

3-78

The 8116A will respond to the universal

commands listed in Table 3—8, which are sent in the
command modes {ATN true).

Table 3—8. HP-I1B Universal Commands

Mnemonic Command ASCII Code
DCL Device Clear DC4
LLO Local Lockout DC1
MLA My Listen Address (selectable)
MTA My Talk Address (selectable)
SPD Serial Poll Disable EM
SPE Serial Poll Enable CAN
UNL Unlisten ?
UNT Untalk -
GET Group Execute Trigger| BS
GTL Go to Local SOH
SDC Selected Device Clear |EOT

3—79 Local, Remote and Local Lockout

3-80 Local Capability. In local mode, the 8116A
can communicate on the bus by sending a Status Byte

indicating "autovernier in process’ or ‘sweep in process’.,

as well as responding to the Remote Message.

3-81 Remote Capability. In remote mode, the 8116A's
front panel controls are disabled except the LINE switch,
LCL key and LEVEL adjust. When addressed to listen,

the 8116 A will respond to the following bus maessages:
Data, Trigger, Clear, Remote, Local, Local Lockout,

Clear Lockout/Set Local and Abort. When addressed to
talk, the 81164 will send one of the following messages:

Data, Requirg Service, or Status Byte,

Programming

Loy

3-82 The RMT LED is on when the 8116A is in
remote mode. The ADS LED is on when the 8116A is
currently addressed to talk or listen. The 8116A front
panel digital display shows the value of the last pro-
grammed parameter.

3-83 Local-to-Remote Change. The 8116A switches
to remote upon receipt of the two part Remote Message. .
The two parts are: i

Remote Enable {REN)
Addressed to Listen or Talk (MLS or MTA)

The 8116A's output signal and all control settings remain g
unchanged with the local-to-remote transition.

=

3—-84 Remote-to-Local Change. The 8116A returns
to local control upon receipt of the Local or Clear
Lockout/Set Local message. |t can also be set to local
by pressing the front panel LCL key (assuming that
local lockout is not in effect). The output signal and
all control settings remain unchanged with the remote-
to-local transition.

3—-84 Local Lockout. When a data transmission is
interrupted, which can happen by returning the 8116A to
local with the front panel LCL key, the data could be
lost. This would leave the 8116A in an unknown state.
To prevent this, a local lockout is recommended to
disable the LCL key. Local lockout remains in effect
until the 8116A is returned to the local state by either
turning the LINE switch off/on or by programming the
Local Message.
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Table 3—9. Code Assignments (ASCIH) for the 8116A

APPLIES ONLY IN COMMAND MODE (ATN TRUE)

- THESE CHARACTERS CAUSE SRQ DATA MODE SAME

INTERPRETATION
(ATN FALSE)

SAME —
INTERPRETATION

THESE CHARACTERS ARE IGNORED

HP-IB 7 0 0 0 0
DATA 6 ] 0 1 1
LINES 5 0 1 0 1

NUL 5P
SOH GTL LLO

8TX
ETX =
ECT sDC DCL

ENQ %o
ACK
BEL
8S GET SPE
HT SPD
LF
VT +
FF .
CR -
S0 .
S1 UNL

» o]
o
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Performance Tests

SECTION iV
PERFORMANCE TESTS

4-1 INTRODUCTION

4--2 The procedures in this section test the electrical
performance of the instrument using the specifications of
Table 1—2 as performance standards. All tests can be per-
formed without access to the interior of the instrument.

4-3 EQUIPMENT REQUIRED

4-4 Equipment required for the performance tests is
listed in Table 1—1, Recommended Test Equipment. Any
equipment that satisfies the critical specifications given in

the table may be substituted for the recommended modelis).

4-5 TEST RECORD

4-6 Results of the performance tests may be tabulated
on the Test Record at the end of the test procedures. The
Test Record lists all of the tested specifications and their
acceptable limits. Test results recorded at incoming inspec-

tion can be used for comparison in periodic maintenance,
troubleshooting, and after repairs or adjustments.

4-7 PERFORMANCE TESTS

4-8 The performance tests given in this section are
suitable for incoming inspection, troubleshooting, or pre-
ventive maintenance. During any performance test, all
shields and connecting hardware must be in place. The
tests are designed to verify the published instrument
specifications, perform the tests in the order given and
record the data on the Test Record at the end of the

test procedures.

4-9 Each test is arranged so that the specification is
written as it appears in Table 1—2. Next, when necessary,
a description of the test and any special instructions or
problem areas are included. Each test that requires test
equipment has a setup drawing and a list of the required
equipment. The initial steps of each procedure give
control settings required for that particular test.

B |
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PERFORMANCE TESTS

Modei 8116A

4-10 FREQUENCY

SPECIFICATION

1.00 mHz to b0 MHz

{1 mHz to 999 kHz for 10 % and 90 % duty cycie}
{1 mHz to 9,99 MHz for 20 % and 80 % duty cycle}

Accuracy in Norm input mode:

% of setting Pulse mode or # 50 % duty cycle
50 % duty cycle
1 mHz to 99,9 kHz £3% +3%
100 kHz 10 9,99 MHz *5% +10%
10 MHz to 50 MHz £5% -
8116A COUNTER
O N O

"
50 2 LOAD (EXT OR INT) j‘l

Figure 4—1. Test Setup for Frequency, Burst and Sweep

EQUIPMENT

Counter

Cable Assembly BNC (61 cm)

Feedthrough Termination b0 £2 {if necessary)
PROCEDURE

1. Connect equipment as shown in Figure 4—1.

2. Set B116A as follows:

INPUTMODE - .. ... .. it
FUNCTION .. et e i e s
DUTYCYCLE . ... ....... ... ......
CTRL .. e e
7
OFFSET .. it it i e e
OQUTPUTMODE ... ................

3. Set counter to frequency measurement.

4, Set 8116A freguency and verify counter frequency reading as follows:

8116A setting Counter reading

50.0 MHz 50.0000 MHz % 2500 kHz
10,0 MHz 10.0000 MHz £ 500 kHz
10,0 kHz 10.0000 kHz £ 300 Hz

1,0 kHz 1.00000 kHz £ 30 Hz

5. Set 8116A freguency and verify counter period reading as follows:

B116A setting Counter reading
1.00 Hz 1.00000 s £ 33.3 ms
100 mHz 10.00000 s £ 333 ms
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PERFORMANCE TESTS

Performance Tests

4-11

PULSE WIDTH (pulse mode)

SPECIFICATION
10 ns to 999 ms
Accuracy £ B % of setting = 2ns

EQUIPMENT

Counter

Cable Assembly BNC

Sampling oscilloscope

Feedthrough Termination {if necessary)

PROCEDURE
1. Connect equipment as shown in Figure 4—1.
2. Set 8116 A as follows:
INPUT MODE . ... . . i e et e e e e e ne e as NORM
FUNCTION . o s et e i e e e e e i e e e m e m e e e et ma s ns PULSE
o 1 OFF
FRG ottt et e e e s 1 MHz
AMP L e e e e e e e e e e 1V
OFS it e e e e e e e oV
3. Set counter to TI, COMA, CH A+, CHB —, Trig level O V.
4, Set 8116A width /frequency as shown and verify counter width reading.
FREQUENCY WIDTH COUNTER READING
1 MHz 100 ns 93ns — 107 ns
100 KHz 115 948ns — 1062 ns
1 KHz 100 us 95 us - 105 Us
10 Mz 1ms 950us — 1050 us
1Hz 500 ms 475 ms  — 525 ms
5, Connect the equipment as shown in Figure 4—6.
6. Set 8116A as follows:
8 = 0 10.0 MHz
T 8.0ns
7. Set sampling scope such that one cycle fills the display. Verify that width is

between 7.5 and 10 ns,

L1



Performance Tests Model 8116A

PERFORMANCE TESTS

4—-12 BURST (Option 001 only)
SPECIFICATION

A pre-programmed number of output cycles is generated on receipt of an input trigger signal or manual command, min time
between bursts: 100 ns. Burst length: 1 to 1999 cycles. Frequency up to 40 MHz.

EQUIPMENT
Counter
Cable Assembly BNC (61 cm)
Feedthrough Termination 50 £2 { if necessary}.

PROCEDURE

1. Load Burst number 816 into 8116A.

2. Set 8116A as follows:
INPUT MODE v ettt ot et et ee e e aae e naenenn EXT BURST
FUNCTION - v o v ot e e e e e e e e e e e e e e e e e e e SQUARE
DUTY CYCLE « e vt v v vttt e et e et e st ea s s eaan 50 %
o I - 3 OFF
(1= o T 10 kMz
AMPL vttt it  ae eeee 1V
] =2 =1-1= S oV
BURST -t v v v vt et sttt e e 816
QUTPUTMODE - - v o - it v i e e vt s s i i e b aa i as NORM

3. Use Figure 4—1 test setup and set counter to START.

4, Press 8116A's MAN button and verify that counter now displays the set number {818} of ocutput cycles.

{5345A reading will be 815, since first pulse arms the counter).

4-4
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4-13 AMPLITUDE AND OFFSET

SPECIFICATION

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

Level window + 800 mV +8.00V
Amplitude range 10.0 mVpp to 92.9 mVpp 100 mVpp to 16.0 Vpp
Ampl. resolution 3 digits 3 digits i
Ampl. accuracy™ +5 % (0.45 dB) + 5% (0.45dB) :
Repeatability Factor 4 better than accuracy )
Offset range 0 to + 795 mV Oto+7.95V
Offset resolution 3 digits 3 digits
{best case 100 uV) (best case 1 mV) i
Offset accuracy *+1 % of setting * 0.5 % of setting :
11 % of amplitude * 1% of amplitude
+ 4mV 40 mV
Repeatability Factor 4 better than accuracy
21164 DVM :
[ |

50 5t LOAD TERMINATION

Figure 4—2. Test Setup for Amplitude and Offset

EQUIPMENT
Digital Voltmeter {RMS)
Cable Assembly BNC {1 x 61 cm) 1f total error is > *.5 % of nominal, note deviation and
Feedthrough Termination 50 £2 take into account during measurement.
PROCEDURE
1. Connect the equipment as shown in Figure 4—-2.
2. Set 8116A as follows:
INPUTMODE . .. oo i it oo ie e it ee e NORM
FUNCTION e e i e e e e e e SINE
DUTY CYCLE . . o o i i et e et e e e i ee e e 50 %
CTRL .t e et e e e e e e e e e e OFF
FRO .ot ot e e o e e e e e 1,0 kHz
OFFSET . i e e e e e e e e e oV
OUTPUT MODE . . . .. .ttt et NORM
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AMPL FUNCTION DVM Reading *
8.00 V Sine W1 269 — 297V
triangle W2 2,19 - 243V
square W3 38 — 42V
3.00 v Sine 1,008 - 1,114V
triangle 0,823 — 809V
square 1425 — 1575V
1.00 Vv Sine 0,236 — 0,372V
triangle 0,275 — 0,303 V
square 0475 -~ 0525V
100 mvV Sine 336 — 37.1mVv
triangle 274 — 303mV
square 475 — b2b5mvV
3. Set B116A to NORM mode, Amplitude 100 mV,
4, Using best DVM resolution, measure the dc voltages for the following B116A settings:
OFFSET DVM Reading *
7.5 V 7421 — 7578V
500 Vv 4,934 — 5,066V
3.00 v 2,944 — 3056V
1.00 vV 0,954 — 1,046 V
100 mv 58 mV— 142 mV

8. Set 8116A to amplitude 10 mV and measure the DC voltages for

the following 8116A settings:
OFFSET
795 mv
500 mV
100 my

* last digit rounded

783 - 807 mV
491 - 509 mV
95 - 105 mv

DVM Reading #

-

T
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4—-14 SINE CHARACTERISTICS

SPECIFICATION

Tatal Harmanic Distortion (THD}: <1 % {—40 dB),
{10 Hz to 50 kHz)
Harmonic Signals: More than 34 dB below fundamental {50 kHz to 1 MHz).
More than 23 dB below fundamental {1 MHz to 50 MHz, > 20 mVpp to 8 Vpp. ]

SPECTRUM
ANALYZER

8116A

Figure 4—3. Test Setup for Sine Characteristics

EQUIPMENT
Spectrum analyzer
Cable assembly BNC {1 x 61 ¢m)

PROCEDURE

1. Connect the equipment as shown in Figure 4—3.

2. Set 8116A as follows:
INPUTMODE .+ - -« c ittt e e e i e e e ettt n e e i e ns NORM
FUNCTION . . i e e e e e e e e r e e et e e e e e i b a e SINE
DUTY CYCLE ... it ittt et e e e e et e e e e e e e s 50 %
CTRL ot e e e e e e OFF
FRO . ittt e e e e e e e e e e 1 kHz
AMPL . o o it e e e e e e 8V
OFFSET . .t i e e e e e e e e oV
OUTPUT MODE .. ittt ettt im v et et e enee e NORM

3 Tune spectrum analyzer for minimum display amplitude. Adjust gain so that fundamental corresponds

to 0 dB.

AL B LR
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4-8

ANALYZER REFERENCE
|, FUNDAMENTAL Ag

e

____ IGNORE LEVELS
BELOW — 80 dB

i
57 HARMONIC, A4
TH -
RD 4 HARMONIC, Az =
3 HARMONIC, Ay
2NB HARMONIC, A4 *
Figure 4—4. Typical Spectrum Analyzer Display at 1 KHz )
The vatue of harmonics may differ between instruments.
Verify that THD < 1 % “
2 2 2 P i
ET +E5 +E3 +
1 2 nnnnnnnnnnnnn
THD = 3 - 100 % ,

where Eq = fundamental voltage amplitude and Eq, E5 etc are the 2nd, 3rd etc harmonic amplitudes.

When the harmonics are expressed in dB the formuia becomes:

A A A ‘
THD = \[ 15" + 16"0 + 10"0 + s - 100 %

where A1 = first harmonic in dB etc.

Set 8116A FRQ to 50 MHz.

Tune spectrum analyzer for minimum display amplitude. Adjust gain so that fundamental corresponds to 0 dB.
Verify that no harmonics exceed the —23 dB level.

' FUNDAMENTAL,A’

| lTH HARMONIC, A3
3P HARMONIC, A
2ND HARMONIC, A 4
Figure 4-5. Typical Spectrum Analyzer Display at 50 MHz, NORM

The value of harmonics may differ between instruments.
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4-15 PULSE CHARACTERISTICS
SPECIFICATION

Transition times (10 % to 90 %}: <6 ns
Preshoot/Overshoot/Ringing: £ 5%

SAMPLING
OSCILLOSCOPE

B8116A

50 2 LOAD TERMINATION —*
20 dB ATTENUATOR—*

Figure 4—6. Test Setup for Pulse Characteristics

EQUIPMENT
Sampling oscilioscope
Cable assembly BNC {2 x 61 em)
Feedthrough termination 50 £
Power attenuator 20 dB, 20 W

PROCEDURE

1 Connect the equipment as shown in Figure 4—6.

2, Set the 8116A as foltows:
INPUTMODE ... .. . it et i e r v e e v s s NORM
FUNCTHON & . vttt e et e e e e e e it s s e b mna s SQUARE
DUTY CYCLE . . .. . it i s e s e r e s s o 50 %
o = P OFF
= 1 MHz
AMPL .ttt e e e e e e g8v
OFFSET . . i it e e e e i e e e e e e e ov
ODUTPUT MODE . .. . it e et e e e e o s NORM

3. Set scope so that one cycle fills the display and measure:

leading edge (risetime) < 6 ns
trailing edge {risetime) < 6 ns
preshoot < * 5% of amplitude *
overshoot and ringing < % 5 % of amplitude *

* note possible sampling error

e
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4-16 TRIGGER, GATE and E.WIDTH PERFORMANCE

SPECIFICATION

Trig: pos. ext input pulse 2 10 ns wide generates one output cycle.
Sensitivity: 500 mVpp
Gate: Ext. signal enables oscillator. First output cycle synchronous with active trigger slope.

Last cycle always completed.
E.Width:; External signal will be shaped to determine output pulse width and period. (Pulse mode only).

Max. input: £ 20 V
Input impedance: 10 k&2 typical

EQUIPMENT
Pulse generator
Oscilioscope
Cable assembly {3 x 61 ¢m, 2 x 30 cm)
BNC Tee,
Feedthrough termination 50 2

PROCEDURE

OSCILLOSCOPE

PULSE GENERATOR 8116A

A B |TRIG
Q

Figure 4—7. Test Setup for Burst Gate and Trigger Performance

Connect the equipment as shown in Figure 4—7.

Set the 8B118A as follows:

INPUTMODE . . .. o e i e e e e e s TRIG
FUNCTION ... . e e e s SINE
DUTYCYCLE . .. i it e it s i r e e ees s B0 %

O I OFF
1 60 KHz
AMPL .. e e e LY
OFFSET .. . i e e ov
QUTPUTMODE .. ... . et e e e NOQRM
EXTINPUT . e i e s e

- -——
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3. Set ext. function generator for output puise approx 50 s wide, rep. rate 10 kHz, baseiine zero or
more negative, pulse top + 1 V, Adjust 8118A trigger input level for correct trigger.
Verify that each trigger pulse generator one complete output cycle (Figure 4—8}.

EXT INPUT

SYNC OUTPUT

em—
QUTPUT f\]

Figure 4—8, Example of correct trigger operation

4, Set 8116A to GATE mode. Verify that each positive gate releases a burst of output cycles and that each cycle
is complete (Figure 4—9).

EXT INPUT

SYNC QUTPUT | \ \ |

Figure 4—9. Example of correct gate operation

5. Set 8116 A waveform to PULSE and mode to E.WIDTH. Verify that each external pulse releases a
pulse of same width.

EXT INPUT

SYNC QUTPUT

QUTPUT

h————
or——————
he——

Figure 4—10. Example of correct E.Width operation

e
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4-17 FM
SPECIFICATION

Output is frequency modulated by an external voltage applied to the CTRL input,1 V modulates 1 % deviation.

Deviation: * 5 % max

OSCILLOSCOPE
FUNCTION
GENERATOR 81164
A TRIG
O 0 Ci0
CTRL
INPUT
Figure 4—11, Test Setup for FM
EQUIPMENT
Oscillator
Oscilloscope
Cable assembiy BNC {3 x 61 cm)
PROCEDURE
1. Connect the equipment as shown in Figure 4—11.
2, Set oscillator to 10 kHz, 2 Vpp
3. Set oscilloscope to 0,1 us/div timebase, Magnification X10
4. Set the 8116A as follows:
INPUT MODE . ... . it et et et e e e e e NORM
FUNCTION L . i s st s et e e i e e e na SQUARE
DUTY CYCLE .. . it i it et e et e et e r e e 50 %
L I FM
FRO . .. i e e e e e e 1 MHz
o 1V
L0 ov
OUTPUT MODE .. i i s i e i e e e i ia NORM
b. Check the delayed sweep for a typical jitter of 2 div * 10 %.

[P
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4-18 AMPLITUDE MODULATOR
SPECIFICATION
Modulating Frequency: dc to 1 MHz { —3 dB).

Input impedance: 10 k{2 typical.
Envelope Distortion: (dc to 50 kHz mod. freq. in Normal mode only.)

Carrier Medulation Distortion
< 1 MHz 0to90 % <1%
> 1 MHz 01030 % < <3%

Carrier Frequency Deviation: < 0.01 %, 0 to 30 % modulation.
Spectrum Analyzer

Function Generator 8118A

f

CTRL
INPUT

Figure 4—12. Test setup for AM
EQUIPMENT

Function Generator
spectrum analyzer

PROCEDURE

1. Connect the equipment as shown in Figure 4—12.

2. Set the B116A as follows:
INPUT MODE . .. . i s e e s s s s naenn e NORM
FUNCTION L . i e ettt ittt et s et aae e nans SINE
DUTY CYCLE ... i et et v s et e e s n et s e e 50 %
O AM
FRO i i e e e e e e e e e e e e e e 10 kHz
AMPL i e e e e e e e 1V
L] S owv
OUTPUT MODE ... .ttt it ittt e st et s mnan e NORM

3. Set Function Generator to 2 kHz and 4.5 Vpp amplitude, with 0.25 V offset.

4. Adjust the spectrum analyzer to display the 10 kHz carrier and the lower sideband

frequency down to the 2 kHz modulating frequency. All harmonics should be at
least 42 dB lower than the modulation sidebands.

T
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4-19 PULSE WIDTH MODULATION
SPECIFICATION
Pulse Width ratio: 10:1 max.

Sensitivity: * 8,5V typicaly for ratio 1:10
Pulse Width ranges: 10 ns to 1 5 in eight non-overlapping decade ranges.

OSCILLOSCOPE
PULSE GENERATOR 81164
Q o 0 Q Q 010
L
Figure 4—13. Test setup for PWM
EQUIPMENT
Realtime scope
Pulse Generator
Cable Assembly BNC (4x61 cm)
BNC Tee
PROCEDURE -—
1. Connect equipment as shown in Figure 4—13.
2. Set B116A as follows:
INPUT MODE  + vt v v rte mvanmem b ereeasraemeaaanaean NORM
FUNCTION ..t r ottt it s st s i e s m s s s aan o PULSE
o I PWM
HIL e e e e e e i e e e e e e e e e e e e 1.0V
LOL ... e h e e e b m e e e e e e e e e e e 0.0V
OUTPUTMODE . . . ot e i e e s e e e e e NORM
3. Sat the Pulse Generator as follows:
FUNCTION - - o it it i et et e e e it s bt e st et e meeeee e SINE
FREQUENCY . ... i e it et et e e e e e e e e e 1 Hz
AMPLITUDE .. . i i i e e e e e e e e e e e, 13.0 Vpp
OFFSET . ottt et e e e e e e LEVRY
4, Select the settings shown for each test in the following Table. Verify that the B116A Pulse Width

varies with the amplitude of the signal applied to the CTRL INPUT within the given limits.

NOTE: When a width value is selected, the 8116A displays the value corresponding to a 0 V CTRL
input WITHIN THE DECADE RANGE OF THE SELECTED WIDTH VALUE.
e.g. Decade = 100 ns to 1.0 us, display reads 550 ns

8116A WIDTH SCOPE
FREQUENCY DECADE RANGE DISPLAY MIN, WID MAX. WID
T MHz 10 ns — 100 ns 55 ns 10 ns 100 ns
100KHZ 100ns — 1.0 ps 550 ns 100 ns 1.0 ps
100 Hz 100 s — 1.0ms 550 ps 100 ps 1.0ms

4-14
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4-20 DUTY CYCLE (sine, triangle, square)

SPECIFICATION
Range: 10 % to 90 % (1 mHz to 999 kHz)
20 % to 80 % (1 MHz to 9.99 MHz)
Accuracy: = 0.5 digits {1 mHz to 999 kHz)
* 3.0 digits {1 MHz to 9.99 MHz)

81164 COUNTER
Q n o
P~
50 0 LOAD {EXT OR INT) Llj
Figure 4—14. Test setup for Duty Cycle
EQUIPMENT
Counter
Cabie Assembly BNC (1 x 61 cm)
PROCEDURE
1. Connect the equipment as shown in Figure 4—14.
2. Set 8116A as follows:
INPUTMODE . ....... .. ¢. ittt taanantaasns NORM
FUNCTION ... it ittt i st s ant s s s i anans SQUARE
L 1 OFF
AMP L i e et e 10V
L0 0.0V
CQUTPUTMODE . ... ... i i it ittt et nnaan e NORM
3. Set the counter to DTY CY A. Set 8116A duty cycle / frequency as shown and verify
counter duty cycle readings.
FREQUENCY DUTY CYCLE COUNTER READING
10 % 95%t0 10.5%
1 Hz 50 % 49,5 % to 50.5 %
90 % 89.5 % to 90.5 %
10% 9.5%to 10.5%
1 kHz 50 % 495 % to 50.5 %
90 % 89.5 % to 90.5 %
20 % 17.0% to 23.0 %
9.99 MHz 50 % 47.0%to 53.0%
80 % 770%1t083.0%
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4-21 SWEEP (Opt. 001 only)
SPECIFICATION

Logarithmic sweep for all waveforms up to full range {1 mHz to 50 MHz) between selected start
and stop frequency. Sweep time per decade selectable in 1—2—b sequence between 10 ms and 500 s.

EQUIPMENT

. OSCILLOSCOPE
Realtime scope
Pulse Generator X~OUTPUT
Cable Assembly BNC {3 x 61 cm) 81164 /
A B TRIG
O O 0 O Q10
Figure 4—15. Test setup for SWEEP
PROCEDURE
1. Connect equipment as shown in Figure 4—15.
2. Set the 8116A as follows:
INPUT MODE . . . o it e e e e e e e e e i et i E.SWP
FUNCTION . .ot et it e et et ettt e e e SINE
O I OFF
L3 1. S 10 kHz
3 1 10 MHz
] 2 s/decade
MR & oo o et e e e e e e 1.0 MHz
AMPLITUDE . .. . i e e e e e e e e 10V
L8] o ) 0.0V
OUTPUT MODE . i ittt ittt it et e e ea s NORM
3. Set the channel B vertical scale to 1.0 V/division and the scope timebase to 50 us/division.

Verify that the frequency of the displayed sinewave on Channet A is 10 kHZ.

4, Press the MAN pushbutton on the B116A frontpanel and confirm that
a) the 8116A displays IP
b} the frequency of the displayed signal increases
¢} the level of the X-OUTPUT gradually rises from 0 ¥ to 4.5 V
during the sweep time (6 seconds).

Adjust the scope timebase to 50 ns/division and verify that the frequency of the displayed
sinewave on channel A is 10 MHz.

&

6. Disconnect the X-OUTPUT of the 8116A from the scope and connect the MARKER OUTPUT

in its place. Press MAN to return to the start frequency.
Press MAN again to begin the sweep, and note that the MARKER OUTPUT switches instantaneously when
the marker frequency {1 MHz) has been reached {4 seconds after the sweep was initiated).

7. Select |.SWP at the B118A frontpanel. Verify that the internal sweep is running, and that the start, stop
and marker frequencies, sweep time/decade and X-OUTPUT are identical to the previously set values.

T
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4-22 DC VOLTAGE (all waveform keys deactivated)

SPECIFICATION

Range: 0 Vto £ 7.95V
Resolution: 3 digits {best case 1 mV)
Accuracy: * 0.6 % of setting £ 20 mV

8116A DVM

—

50 0 LOAD TERMINATION

Figure 4—186. Test setup for DC Voltage

EQUIPMENT
Digital Voltmeter
Cable Assembly BNC {1 x 61 cm)

PROCEDURE
1. Connect the equipment as shown in Figure 4—16.
2. Set 8116A as follows:
INPUTMODE . ... .. i it e i s e e e e i e i ans NORM
FUNCTION . e e s it s e et et an s e OFF
7 OFF
OUTPUTMODE .. .. . .t it it s i ettt s e it e NORM
3. Set 8116A AMP and OFS values as shown and verify DVM reading.
AMP OFS DVM READING
+100 mV +7.95 V +7.890 V — +8.010 V
+100 mV +5.00 V +4.955 V — +5.045 V
+100 mvV +2.00 VvV +1.970 V — +2.030 V
+100 mvV 0.00 v —0.020 V — +0.020 V
+100 mV -2.00V 2030V -—-1970V
+100 mV —5.00 VvV —b046V — 4955V
+100 mV —7.95 Vv —8.010V — —7.890 Vv

g
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4-23 MAN, 1 CYCLE, LIMIT, COMPLEMENT and DISABLE OPERATION
FUNCTION AND CAPABILITY

MAN: Simulates external input.
1 CYCLE: {Opt. 001 only}. Provides a single output period in EXT BURST mode.

AUTO: in NORM mode, all parameters can be automatically incremented or decremented with selectable
resolution. Pushing the AUTO button activates the AUTO vernier, which can then be started with the
selected vernier key. AUTO vernier stop is accomplished by an external trigger input or pushing AUTO.

LIMIT: Maximum high and low leveis into 50 Ohm can be limited to protect the device under test.
Pushing the LIMIT key will set the limits to the actual levels, which then cannot be exceeded as long as
the mode is active.

COMPL: Switch-selectable normal/complement output.

DISABLE: Relay disconnects all output circuitry.

OSCILLOSCOPE
PULSE GENERATOR 81164
0 Q O 0O O 0 O
Figure 4—17. Test setup
EQUIPMENT
Realtime scope
Counter
Pulse Generator
Cable Assembly BNC (3 x 61 cm)
PROCEDURE
1. Connect equipment as shown in Figure 4—17.
2. Set B116A as follows:
INPUTMODE . . .. .t it s s in e e e e e e e NOAM
FUNCTION . o e e e et e e e e e e e SQUARE
L I OFF
FREQUENCY . . . . i i i s i e e et e e i e 1 kHz
N 1.0V
LOL e e e e e e e e e 0.0V
OUTPUT MODE . .. . i e e et et e e e ee e e e NORM
DUTY CYCLE ... . . i e e e e e e e e e e e e e 10%
TRIG SL.OPE NOT SELECTED

NOTE: The Autovernier acts upon the LAST selected parameter.

e
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8.
OPT. 001

ONLY

Adjust the scope timebase to 0.2 ms/div and select AUTQO at the 8116A frontpanel.

Press the upper section of the right hand VERNIER key and verify that the duty cycle of
the 8116A output is incremented to 20 %. Press the lower section of the left-hand VERNIER
key and verify that the duty cycle decremented to 10 %. Deselect the AUTO pushbutton.

Ensure that no Ext Input Slope is selected.

Press the COMPL pushbutton and verify that the 8116A output becomes inverted. Deselect the
COMPL pushbutton.

Select DISABLE at the 8116A frontpanel and confirm that the output is withdrawn.

Make the following adjustments to the 8116A frontpanel settings:

OPT. 001
INPUTMODE . .. .. o e e e e e e EXT BURST
FUNCTION e e et e e e PULSE
CTRL e e OFF
BUR | e e 123
FREQUENCY | . .. e e e s 100 Hz
WIDTH e e e e 5us
AMP e e e 40V
8 oov
QUTPUTMODE |, ... ... .. . i it LIMIT

Disconnect the scope and ¢onnect the counter in its place.
Set the Counter to TOT A. Reset the counter and enable the GATE. Press MAN.

Verify that the counter reads 123. Note that 5345A counter will read 122, since the

first pulse arms the counter.

Deselect the EXT INPUT trigger and reset the counter. Press the 1 CYCLE key on the
8116A frontpanel. Confirm that the counter reading is 124. Reset the counter and press
the MAN key on the B11B8A frontpanel. Verify that the new counter reading is 123.

Select the AMP parameter on the 8116A frontpanel. Verify that pressing the VERNIER
keys will not increase the amplitude of +4.0 V set previously. Similarly, when OFS is
selected, verify that the previously set level of 0.0 V cannot be made more negative by action
of the VERNIER keys.

pron
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4-24 HP-I1B CAPABILITY

EQUIPMENT
System Controller
Realtime scope
HP-IB Cable Assembiy OSCILLOSCOPE

Cable Assembly BNC (1 x 61 cm)
SYSTEM
CONTROLLER 81164A
A TRIG
0O 0 Q0 O o0
Figure 4—18. Test setup for HP-!B capability
PROCEDURE
1. Connect equipment as shown in Figure 4—18.
2. Type the following instructions to the 8116A via the system controller:
REMOTE 716
CLEAR 718
DIM A% [161]

OQUTPUT 716; "CST”
ENTER 716; A8
PRINT A3

3. Verify that the controller output is as foflows:

M1,CTO,T1,W1,H0,A0,L0,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 —0.5V

4, Type the following instruction to the 8116A via the controller:

OUTPUT 718; "FRQ 10 KHZ, DTY 10 %,
W3, HIL 1.5 V"' DO"

DIM BS [161]

OUTPUT 716; "CST”

ENTER 716; BS

PRINT B%

5. Verify that the controller printer output data matches the data previously output
in step 3, except for the following changes:

FRQ 10.0 KHZ
DTY 10 %
HIL 1.50 V
3
5, Check ?he scope display to confirm that the 8116A output waveform has the following parameters:
SQUARE, Frequency 10 kHz, Duty Cycle 10 %,
High Leve! 1.50 V, Low Level —0.50 V.

4-20
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Table 4—1. Performance Test Record
Hewlett-Packard Company
Model 8116A/8116A Option 001 Tested By
Programmable Signal Source
Serial No. Date
Results
Para. No. Test Description Min Actual Max
4-10 Frequency
50.0 MHz 47 5 MHz 52,5 MHz
10.0 MHz 9,5 MHz 10,5 MHz
10.0 kHz 9,7 kHz 10,3 kHz
1.00 kHz 0,97 kHz 1,03 kHz
1.00 Hz 0,967 ms 1,033 ms
100 mHz 9,66 ms 10,33 ms
4-—11 Pulse Width
100 ns 93 ns 107 ns
1us 948 ns 1052 ns
100k 95 us 105 us
1ms 950 us 1060 us
500 ms 475 ms 525 ms
8ns 7.5 ns 10 ns
4-12 Burst {Option 001) only yes/no
Number of actual output cycles
same as set burst length ?
4-13 Amplitude and Offset
AMPL FUNCTION
8.00V sing * 269V 297v
triangle * 219V 243V
square * 3.8 V 4.2 vV
3.00V sineg * 1,008 V 1.114 V
triangle * 0823V 0.909 VvV
square * 1,425V 1.578 V
1.00V sine * 0.336 v 0.372V
triangle * 0.215V 0.303V
square * 0.475 V 0.525 Vv
100 mV sing * 336 mVv 37.1mvV
triangle * 27.4 mvV 30,3 mv
square * 47.5 mvV 52.5 mv

Loy
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Model 8116A

Results
Para No. Test Description Min Actual Max
4-13 OFFSET
7.5V 7421 V 7578 Vv
5.00V 4934 V 5,066 v
300V 2,944 v 3,056 v
1.00 v 0,954 v 1,046 v
100 mV 58 mv 142 mv
4-14 Sine Characteristics
{Harmonic level)
FRQ = 1 kHz {2"? harmonic) —42 dB
FRQ = 1 kHz (3" harmonic) —-47 dB
FRQ=1MHZ (THD) 1%
FRQ = b0 MHz (worst harmonic} —23 dB
4-156 Pulse Characteristics
Leading edge < 6ns
Trailing edge < 6ns
Preshoot < 5% < +65%
Overshoot and ringing € 5% < +6%
416 Trigger, Gate, E.Width
Positive trigger releases one complete
output cycle ? yes/no
Positive gate releases a burst of output
cycles, fast cycle complete ? yes/no
Positive pulse releases a pulse of same
width ? yes/no
4-17 FM Mode
Jitter, FM on
4-18 Amplitude Modulator {worst harmenic) -42 dB
4-19 Pulse Width Modulator
10 ns =100 ns yes/no
100 us = 1.0 ms yes/no
100 ms~>1.0s yes/no

4--22
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Results
Para. No Test Description Min Actual Max
4-20 DUTY CYCLE
FRQ DTY CY
10 % 9.5% 10.5 %
1 Hz 50 % 49.5 % 50.5 %
90 % 89.5 % 90.5 %
10 % 9.5% - 10.5%
1 KHz b0 % 49.5 % 50.5 %
90 % 89.5% 90.5 %
20% 17.0% - 23.0%
9.99 MHz 50 % 47.0 % - 53.0 %
80 % 77.0% 83.0%
4-21 SWEEP (Opt. 001 only)
frequency 10 kHz yes/no
"IP* displayed yes/no
frequency increases yes/no
X-OUTPUTO V45V
in 6 seconds yes/no
10 MHz yes/no
Verify 3, 4 and 5 yes/no
MARKER QOUTPUT functional ? yes/no
Internal sweep running ? ves/no
STA, STP, SWT, MRK and
X-OUTPUT functional ? yes/no
4-22 D.C. VOLTAGE
+7.890 vV +8.010 vV
+4.955 V +6.045 V
+1.970 Vv +2.030 V
—-0.020 v +0.020 V
—2.030 v - -1970V
—5.045 V —4955V
—-8.010 Vv —-7.890 V
4-23 MAN, 1 CYCLE, LIMIT, COMPL
and DISABLE
AUTOVERNIER functional ? ves/no
COMPL functional ? ves/no
DISABLE functional ? yes/no
MAN Reading 123 ?* yes/no
1 CYCLE Reading 124 rad yes/no
LIMIT functional ? ves/no
4-24 HP-1B functional ? yes/no

* (5345A reading will be 122/123, since the first pulse arms the counter)

R



Adjustment Procedure

Model 8116A

Related Paragraph Component Range of values Description
Overshoot/ A1 C530 jumper or 1 pF jumper increases overshoot
Transition Times
A1 CB25 1.5pF — 6.8 pF decreasing C 525 value
increases transition times
Voltage Controlled A1 R220/R223| 1.5k —4.02k increasing R220/223 values
Oscillator increases amplitude flatness
Al R242 10k—-13k Baseline accuracy in TRIG
Mode and startphase 0’
Width A1 R309 1 Ohm — 100 Ohm increasing R309 value
decreases min. Width {< 10 ns)
A1 R310 1k, 2K or open change, if min. and max.
Widths are not adjustable
Al R157 45k —556k increasing R157 value
decreases Width in PWM Mode
Shaper A1 R439 7.5 k — open increasing R439 value
increases offset in normal
Mode and decreases offset in
complement Mode
A1 R428 10 k — open decreases 2nd harmonic

at 1.00 V amplitude
{increasing R428 decreases
negative offset)

Table 5—1. * Values

NOTE: All resistors are 0.125 W, + 1%

g
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Adjustment Procedure

SECTION V
ADJUSTMENT PROCEDURE
5—-1 INTRODUCTION 5—6 Power Supplies
Thi ion d ‘bes the adi hi " b—7 Pre-adjustments
! is section descri es: e a jL{stments'W_ ich wi retu.rn 5.8 Overshoot/Transition Times
the instrument to pea' operating co.nditu?n afterl rep_)alrs 59 Voltage Controlled Oscillator
are completed. An adjustment location diagram is given on 5_10  Width
a fold-out page at the end of this section. 5 11 Shaper
5-12  Offset
5—2 SAFETY CONSIDERATIONS 5—-13  Amplitude Modulator )
L
Although this instrument has been designed in accordance When repairs have been made, paragraph 5—6 Power .
with international safety standards, this manual contains Supplies should always be checked. If readjustment is .
information, cautions, and warnings which must be followed necessary, the whole adjustment procedure should be -
to ensure safe operation and to retain the instrument in safe carried out. B
condition {see Sections Il and II1). -
Of the remaining paragraphs, only those which the repairs '
could affect need to be completed. Execute a paragraph
m completely and in the order in which it is presented. Only
the significant instrument settings are given.
Allow 1 hour warm-up time before starting the adjustments. R
.

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

Any adjustment, maintenance, or repair of the opened
instrument with voltage applied should be avoided as much
as possible and, when inevitable, should be carried out only
by a skilled person who is aware of the hazard involved.

5—3 EQUIPMENT REQUIRED

The test equipment required for the adjustment procedure
is listed in Table 1—1, Recommended Test Equipment. The
critical specifications of substitute test instruments must
meet or exceed the standards listed in the table if the
instrument is to meet the standards set forth in Tabie 1-2,
Specificatizns,

5—4 ADJUSTMENT PROCEDURE

The adjustment procedure is divided into the following
sections:

5-5 ADJUSTMENTS

Set 8116A into service position as shown in Figure 5—1.
At beginning of the procedure load the 8116A with its
standard setting which is done by setting the 8116A to

MODE .......-.... EWID
QUTPUT .......... sine

then turning the instrument off and on again.

Figure 5—1. 8116A service position



Adjustment Procedure

If the 8116A is completely disarranged, it is recommended
to turn ATR413 fully CW and A1R418 fully CCW, all other
adjustment pots into their mid position.

5—6 POWER SUPPLIES

EQUIPMENT
Digital Voltmeter

PROCEDURE

1. Connect DVM low terminal to ground testpoint on At
and measure the power supply output voltages.

2. Adjust supply voitages as follows:

TP Adjust Result

Al +16 ¥V A1R24 +15.00V £15 mV
Al1-52V  AlR12 —525YV 10 mV
A3 +50V check + 515V 50 mV
Al1+50V check + 505V x50 mV
Al +24 V ATR18 +24.00 V £50 mV
Al -24Y¥ A1TR19 2400 V50 mV
Al =15V ATR25 —15.00 V16 mV

5-7 PRE-ADJUSTMENTS

EQUIPMENT
Real Time Scope

PROCEDURE
Square High Amplitude/Offset
1. Set 8116A:
MODE .................. NORM
FRQ ...... ... 100 kHz
DTY i e e 50 %
AMP .. ... 16.0 v
OFS . i e e 0.00 mv
QUTPUT ........ ... ..... square, enabled

Connect 8116A output via 50 Ohm (2 W} feedthrough
to Real Time Scope (2 V/Div.)

Adjust ATR410/R425 for a symmetrical 8 Div. signal.

Model 8116A
Triangle high Amplitude/Offset _
2. Set 8116A: ]
QUTPUT ... ... ... .. .. triangle, enabled

Adjust ATR227/R401 for a symmetrical 8 Div. signal.

Sine high Amplitude/Offset
3. Set 8116A:

OUTPUT ................ sine, enabled

Adjust ATR418/R402 for a symmetrical 8 Div. signal. -
Adjust ATR409 for optimal sinewave signal. "

Square low Amplitude/Offset

4, Set B116A: . .
AMP .. 1.00 v =
OFS ... ... i . 0.00 mV
OUTPUT ........ ... .... square, enabled

Set Real Time Scope to 200 mV/Div.
Turn A1 R450 fully CCW then adjust A1 R450/R416
for a symmetrical 5 Div. signal.
Sine low Amplitude
5. Set 8116A:
QUTPUT ... ... . ... ..... sine, enabled
Turn ATR445 fully CCW then adjust ATR445 for a & Div.

signal.

Low Frequency Pulse Performance

6. Set B116A:
FRQ ... . 1 kHz
OQUTPUT .. ... oot square, enabled

Adjust ATRB15 for optimal squarewave signal.
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5—-8 OVERSHOOT/TRANSITION TIMES

EQUIPMENT
Sampling scope

PROCEDURE
1. Set 8116A:
MODE ........ ... . ...... NORM
FRQ .. .. e i 10.0 MHz
DTY ot et e 50 %
AMP . ... 1.60 Vv
OFS ... e G.00 mv
CUTPUT ..........0 ... triangle, enabled

Connect 8116A output to Sampling Scope.
Preadjust A1R5356 for linear triangular waveform.

2. Set B116A,;
AMP .. ... 16.0 vV
OUTPUT ................ square,

normal/complement
as required enabled

Connect 8116A output via 20 dB attenuator to Sampling

Scope. Adjust A1C529 for overshoot < 4 % in both
normal and complement modes.,

3. Set B116A:

Connect 8116A output without 20 dB attenuator to
Sampling Scope. Adjust A1R535 for overshoot < 4 %
in both normal and complement modes.

4. Set 8116A:

Connect 811B8A output via 20 dB attenuator to Sampling
Scope. Check that overshoot < 4 %. If necessary, readjust
A1RB35,

5. Set 8116A:

Adjustment Procedure

Connect 8116A output without 20 dB attenuator to
sampling scope. Check that transition times < 5.6 ns
for both normal and complement modes.

6. Set 8116A:

Check that transition times < 5.6 ns for both normal
and complement modes.

7. Set 8116A:
AMP . ... .. 1.00 v
OFS .. .. . i +7.60 V

Connect B116A output via 20 dB attenuator to Sampling
Scope. Check that transition times << 5.6 ns for both
normal and complement modes,

Note: Transition times can be increased by increasing
the overshoot. If Overshoot/Transition Times Adjustment
cannot be achieved within specifications change * values
A1Cb25, A1Cb30 (see table b--1).

5—9 VOLTAGE CONTROLLED OSCILLATOR

EQUIPMENT
Counter, Sampling Scope, HF Spectrum Analyzer

PROCEDURE

Frequency/Duty Cycie (100 Hz — 999 kHz)

1. Set B116A;
MODE .................. NORM
FRQ ... ... ... ... .. ... 1.00 kHz
DTY .. e 50 %
AMP .. L 299 mV
OFS ... ... ... 0.00 mv
OUTPUT . ............... triangle, enabled

Set Counter: Time Interval A— B
Slope A _/~
Slope B ™
COM A
Trigger level 1.2 V

o
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Adjustment Procedure

Connect 8116A trigger output via 50 Ohm feedthrough
{or internal 650 Ohm termination} to counter.

Adjust A1 R22 for 500 us * 0.5 us
2. Set 8116A:

FRO .. ...t iiaa e 9.99 kHz
Adjust A2R24 for 50.05 us £ 0.05 us.

3. Repeat steps 1, and 2. until values remain within the
given limits.

4, Set B116A:
=5 =1 o 1,00 kHz
Set Counter: Slope A™
Slope B ./~

Adjust A2R25 for 500 us + 0.5 us.

5. Set 8116A:
FRQ ... e 9.99 kHz

Adjust A2R27 for 50.05 us £ 0.05 us

6. Repeat steps 4. and b. until values remain within the
given limits.

High Frequency (1 .... 9.99 MHz Range)

7. Set 8116A:

Set Counter: Frequency A

Adjust A1C204 for 9.99MHz + Ot MHz

Flatness

8, Set 8116A:
1 2 1 T 1.00 MHz
AMP ... i i e e e 999 mV
QUTPUT ... . i triangle, enabled

Model 8118A

Connect 8116A output without 20 dB attenautor to

Sampling Scope. Adjust Sampling Scope for 100 % display.

Step B118A up to 9.99 MHz. Observe amplitude flatness.

The amplitude must decrease by 2 % to 4 %. Otherwise
change* values A1R220/223 (see table 5-1).

High Frequency (10 ..... 50 MHz Range)

9. Set 81164A;

Connect 8118A trigger output via 50 Ohm feedthrough
{or internal 50 Ohm termination) to Counter.

Adjust A1R17 for 10.00 MHz £ 0.03 MHza.

10. Set 8116A:

FRQ ... iiiiiiin 2.00 MHz

DTY .. e e 50 %

AMP . .. 999 mV

OFS ... e 0.00 mv
QUTPUT ................ triangle, enabled

Connect 8116A output without 20 dB attenuator to
Sampling Scope. Adjust Sampling Scope for 100 %
display.

11. Set 8116A:

Adjust A1R221/R224 for 51.0 MHz % 0.5 MHz on
counter and symmetrical output on Sampling Scope as
shown in Figure 5-2.

ra
o ooymea Lo ]
b%:9% 1 _
t
100 % reference
at 2MHz
.

Figure 5—2. HF symmetry adjust
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12. Connect 8116A output to HF Spectrum Analyzer (50
Ohm Termination}. Readjust ATR221 for min. 2nd
harmonic distortion with respect to best compromise
between normal and complement mode. Readjust A1
R224 for 51.0 MHz £ 0.5 MHz on counter.

13. Connect 8116A output to Sampling Scope. Check that
the amplitude flatness is —10 % to —18 % correspon-

ding to the 2 MHz reference.

The signal may not necessarily be symmetrical.

14. Set 8116A:

Check that frequency < 43.5 MHz.

1b. Check that amplitude fiatness from 40 MHz to
50 MHz > —20 % (100 % reference at 2 MHz).

16. Set 8116A:

FRO ... e 10.0 MHz
QUTPUT ... ... o, square, enabled

Adjust A1R130 for 50 % 110% Duty Cycle.

Low Frequency {1 mHz — 99.9 Hz)

17. Set B116A:

FRQ .... ..o .. 99.9 Hz

DTY e 50 %

AMP ... . e e 1.00 v

OFS . i et e e 0.00 mv
QUTPUT ... .. e square, enabled

Adjust A2R18 for 99.9 Hz * 0.1 Hz on Counter.

18. Set 8116A:

19, Adjust A2R2 for 9.99 Hz £ 0.025 Hz.
20. Adjust A2R4 for Duty Cycle 50.00 % = 0.2 %.

Note: If counter has no Duty Cycle Mode, use Time
Interval Measurement from leading to trailing edge and
from trailing to leading edge. The difference between
both must be < 0.4 ms.

Adjustment Procedure

21. Repeat steps 19. and 20. until values remain within
the given limits.

g

5-10 WIDTH

EQUIPMENT
Counter, Sampling Scope

PROCEDURE
1. Set 8116A:
MODE ...........coou... NORM
FRQ ......... ... ....... 900 Hz ;
WID « oot 100 us -
AMP . ..o 1.00 Vv =
OFS ... ... e, 0.00 mVv
OUTPUT ................ pulse, normal, enabled L
Set Counter: Time Interval A —> B i
Slope A _~ :
Slope B ™\_
COM A
Trigger level O V
Connect 8116A output via 50 Ohm feedthrough {or =
50 Ohm termination of Counter) to Counter. c

Adjust A2R32 for 98.0 us + 2 us/—1 us.

2. Set 8116A:

Adjust ATR304 for 980 us + 20 us / — 10 us,

3. Repeat steps 1. and 2. until values remain within the

given limits.
4. Set 8116A:
WID .o 400us

Check that width > 386 us.:
If not, repeat steps 1. and 2.

5. Set 8116A:
FRO ..., o e e 100 kHz
WID .. . e 999 ns

Adjust A2R31 for 99.9 ns £ 1 ns,



Adjustment Procedure

6. Set 8116A:

Check width for 100 ns £ b ns.

7. Set 8116A:
FRO ..ttt i e i e e et 10.0 MHz
WID .. .o 8.0 ns

Connect 8116A output 1o Sampling Scope.
Check that 7.5 ns < Width < 10 ns.

8. Set 8116A:
MODE .................. NORM
CRTL ... e PWM
FRQ .. ... i 1.00 kHz
WID ... . 550 us
AMP ... .. . 1.00 Vv
OFS ... . i e 0.00 mV
OQUTPUT ... ... ... pulse, normal,

enabled

Connect 81168A output via 50 Ohm feedthrough to
Counter. {Or use internal 50 Ohm termination of the
counter}.

Check that width equals 550 us £ 20 us.
If not, change * vailue A1R157 (see table 5—1).

5—11 SHAPER

EQUIPMENT
Digital Voltmeter (RMS), LF Spectrum Analyser,
Low Pass Fiiter as shown in figure 5—3.

PROCEDURE

1. Turn A1R413 fully CW
Turn ATR418 fully CCW

Square Amplitude

2. Set 8116A:
MODE ........... i NORM
FRO .. ..o e 1.00 kHz
DTY .. e e 50 %
AMP ... 999 V
OFS . ... . i i i 0.00 mVv
OUTPUT. . ...... ... ... ... square, normal

enabled

Model 8116A

Set DVM: AC, 10 V Range

Connect 8116A output via 50 Chm feedthrough to DVM.
Adjust ATR410 for 5.055 V £ 25 mV RMS.

3. Set 8116A:

Check amplitude > 8.080V {typ. 8.082 V).

4, Set 8116A:

Adjust A1R450 for 0.506 V = 2 mV RMS.

Square Normal/Complement Balance

5. Set 8116A:
AMP .. ... .. 16.0 V
OFS ... .. 0.00 mv
OQUTPUT ................ square, .

normal/complement
required, enabled

Set DVM: DC, 10 V Range.
Use DVM built in filter function, otherwise
use set up as shown in figure 5—3.

8116 A Low Pass Fitter DVM
| e il
I |

Feedthrough i R i _]

00 OO l > O
50 Obm : 20K 2.2|JF:
! I
! |
o ]

Figure 5—3. Low-pass filter test setup

Change 8116A output mode from normal to complement
and back. Adjust A1R403 for minimum difference (<5 mV)
between normal and complement output mode,

g
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Model 8116A

Triangle Amplitude

6. Set B116A:
AMP . .. . 999 Vv
OUTPUT .. ..... .. . .. ... triangle, normal,

enabled
Set DVM: AC, 10 V Range
Adjust A1R227 for 2918 V £ 16 mV RMS

7. Set 8116A:

Check that amplitude > 4.660 V.

2nd Harmonic Distortion

8. Set 8116A;
FRO ... it i i iee e 3.00 kHz
AMP .. 16.0 V
OQUTPUT ...... ... ... .... sine,

normal/complement as
required enabled

Connect 8116A output via 50 Ohm {2 W) feedthrough to
LF Spectrum Analyzer adjusting the input amplifier so that
the fundamental equals 0 dB on display.

Preadjust A1R409 for minimum 3rd harmonic in normal
mode. Adjust A1R417 for minimum 2nd harmonic in
normal mode. Change 8116A from normal to complement
mode and back. Adjust ATR407 for minimum difference
between the 2nd harmonics in normal and complement
mode.

Note: 2nd harmonic should be < —48 dB for both normal
and complement modes.

The difference between normal and complement mode must
not exceed 5 dB. To achieve this, alternating adjustment of
A1R417 and A1R407 may be necessary.

Adjustment Procedure

3kHz
Figure 5-4. 2nd harmonic distortion adjust.

Sine Normal/Complement balance

9. Set 8116A:
FRO ... oo e i e 1.00 kHz
AMP . e 16.00 V
OFS ... . i i e 0.00 mv
QUTPUT ................ sine,

normal/complement as
required enabled

Set DVM: DC, 10 V Range

Connect 8116A output via 50 Ohm feedthrough to DVM.
Use DVM built in filter function, otherwise use set-up as
shown in figure 5—3.

Change 8116A output mode from normal to complement
and back. Adjust ATR402 for minimum difference

(<5 mV) between normal and complement output mode
If the adjustment is not possible, change * value A1R439
(see table 5—1} and repeat the procedure from step b.

Sine Amplitude/THD

10. Set B116A:

Set DVM: AC, 10 V Range

g
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Adjustment Procedure

Connect 8116A via 50 Ohm feedthrough to DVM.
Adjust ATR 418 for 3.5632 V £ 10 mV RMS.

11. Set 8116A:

Adjust A1TR445 for 0.354 V £ 1 mV RMS,

12. Set B116A:

FRO ...t i i e i e 3.00 kHz
AMP . ... 399 V
QUTPUT ... .. ... ... .. normal

Connect 8116A output via 50 Ohm feedthrough to LF
Spectrum Analyzer adjusting its input amplifier so that
the fundamental equals O dB on display.

Adjust ATR409 for minimum 3rd harmonic.

It should be < —50 dB

13. Repeat steps 10 through 12 until values are within the

given limits.

14. Set 8116A:

Connect 8116A output via b0 Ohm feedthrough to
DVM. Readjust A1R448 for 5.655 to 5.741 V AMS.

Triangle Normal/Complement Balance

15. Set 8116A:

FRQ ..... ... i 1.00 kHz
AMP ... e 16.0 V
OFS ... e 0.00 mV
QUTPUT .. ... ... ... . ... triangle,

normal/complement as

required enabled

Set DVM: DC, 10 V Range

Connect 8116A output via b0 Ohm feedthrough to DVM,
use built-in filter function, otherwise use set-up as shown
in figure 5-3.

Model 8116A

Change 8116A output mode from normal to complement
and back. Adjust A1R401 for minimum difference (<5mV)
between normal and complement output mode.

H adjustment is not possible, change * value A1R439

(see table 5—1} and repeat the procedure from step 5.

Sine Offset

16. Set 8116A:

AMP .. ... e 160V

OFS .. ... .. 0.00 mVv

OUTPUT ......... .. .. ... sine, normal,
enabled

Adjust ATR425 for 0.00 V £ 10 mV.

17. Set B116A:

Adjust ATR416 for 0.00 V £ 5 mV.

Square low Amplitude

18. Set 8116A.;

AMP .. ... ... o 1.00 VvV

OFS ... e 0.00 mVv

QUTPUT ... ... .. square, normal,
enabled

Set DVM: AC, 10 V Range

Connect 8116A output via 50 Ohm feedthrough to DVM
Readjust ATR460 for 0.506 V £ 2 mV RMS.

THD Check

19. Set 8116A:

FRO .. .. e 3.00 kHz
AMP . . e 1.00 V
OUTPUT...............sine, normal /

complement as required,

Connect 8116A output via 50 Ohm feedthrough to LF
Spectrum Analyzer and adjusting the input amplifier so

that the fundamental equals ¢ dB on display.

o
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Check that 2nd harmonic <. —45 dB in both normal and
complement modes.

20. Set 8116A;

Connect 8116A output to HF Spectrum Analyzer (50
Ohm feedthrough or termination) and adjust its input
amplifier so that fundamental equals O dB on display.

Check that 2nd and 3rd harmonic < —27 dB in both
normal and complement.

5-12 OFFSET

EQUIPMENT
Digital Voltmeter

PROCEDURE

1. Set 8116A:
MODE ........ ... ..., NORM
FRQ . ... i i 1.00 kHz
DTY . e e 50 %
AMP ... .. 100 mV
OFS . ... ... . . e i +795 V
OUTPUT ... ... ... sine, normal,

enabled

Set DVM: DC, 10 V Range
Connect 8116A output via 50 Ohm feedthrough to DVM.
Use DVM built in filter function, otherwise use set-up

shown in figure 53,
Adjust A2 R43 for +7.97 v 130 mv,

2. Set B116A:
OFS ... ... i —7.95 V

Check that offset equals —7.97 V £ 30 mV.

Adjustment Procedure

5—13 AMPLITUDE MODULATOR

EQUIPMENT

Signal Generator {THD < 0.1 %), Real Time Scope,

LF Spectrum Analyzer

PROCEDURE
REALTIME
SCOPE
GENERATOR B116 A [::::::]
O [olle]
50 Chm = 50 Ohm ™
Feedthrough Feedthrough
Trigger

Figure 5—5. AM offset test setup

1. Set 8116A:
MODE .............cc.... NORM
CRTL ... . . e AM
FRQ ... . .. 100 kHz
DTY ... . 50 %
AMP ... e 160 V
OFS ... ... L 0.00 mv
OUTPUT ... . i, sine,

normal/complement as

required enabled

Set Signal Generator:

FREQUENCY .............. 5.0 kHz
AMPLITUDE .............. ca. b V as required
OFFSET ................ ov

WAVEFORM .. ............ sine

Use set-up as shown in figure b—b.

Adjust amplitude of signal generator so that the maximum

amplitude of the 8116A modulated output signal equals

16 V on Real Time Scope display.

5—10
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Adjustment Procedure

2. Change 8116A output mode from normal to comple-
ment and back. Adjust ATR414 for minimum offset
difference at the 8116A modulated output signal’s
minimum amplitude between normal and compiement
mode:

3. Adjust A1R413 for the mean {medium} modulation

between the actual medulation and 100 % modulation.

Figure 5—6 {b). Correct AM offset

4. Repeat steps 2. and 3. until 100 % modulation with
minimum offset difference between normal and com-
plement mode is reached.

5. Set 8116A:

FRQ ...... .. .. ... ...

QUTPUT

Set Signal Generator:

FREQUENCY..............
AMPLITUDE ..............
OFFSET . ... ... .........
WAVEFORM ... ... ........
SIGNAL
GENERATOR 8116 A
Q o [ele)
50 Ohm/
Feedthrough

Model 8116A

15.0 kHz
sine, normal, enabled

LF
SPECTRUM
ANALYZER

L]

~
50 Chm
Feedthrough

Figure 5—7. AM envelope test setup

Use set-up as shown in figure 5—7.

£__-

Adjust the Spectrum Analyzer to display the 1bkHz
carrier and the tower sideband frequencies down to the

2 kHz modulating frequency. Adjust input amplifier of
the Spectrum Analyzer so that the carrier equals O dB

on display.

6. Adjust ATR414 for minimum 2 kHz modulating

frequency.

-1 —

™

"



Model 8116A

7. Verify that envelope distortion < 40 dB. All harmonics
of the sideband shouid be at least 42 dB lower than the
modulation sidebands.

Figure 5—8. AM Envelope Distortion

8. Recheck and if necessary readjust steps 9., 11, 15.
and 18. of paragraph 5—11 Shaper.

9. Verify again step 7.

Adjustment Procedure

5--12
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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6—1 INTRODUCTION

6-2 This section contains information for ordering
parts. Table 6—1 lists abbreviations used in the parts lists

and elsewhere in the manuai. Table 6—3 lists ali replaceable
parts in reference designator order.

6-3 ABBREVIATIONS

6—4 Table 6—1 lists abbreviations used in the parts
lists, schematics and elsewhere in the manual. In some
cases two forms of the abbreviations are used, one all in
capital letters, and one partial or no capitals. This occurs
because the abbreviations in the parts {ists are always ali
capitals. However, in the schematics and other parts of
the manual, the same abbreviations may have upper and
lower case letters.

6—5 REPLACEABLE PARTS

6—6 Table 6—3 is the list of replaceable parts and
is organised as follows:

a. Mainframe (chassis) parts in alphanumerical
order by reference designation.

b. Electrical assemblies and their components
in alpha-numerical order by reference designa-
tion.

Reference designators are of the form A3R9 i.e. resistor
9 assembly 3. The biue pages at the end of this section
list the parts required for Qption 001.

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

a. The Hewlett-Packard part number.

b. The description of the part.
€. Part number check digit {CD).

6-—8 ORDERING INFORMATION

6-9 To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number (with
check digit}, indicate the quantity required, and address
the order to the nearest Hewlett-Packard office (list of
Sales/Service offices at the rear of this manual). The
check digit will ensure accurate and timely processing

of your order.

6--10 To order a part that is not listed in the replace-
able parts table, include the instrument mode! number,
instrument serial number, the description and function

of the part, and the number of parts required, address

the order to the nearest Hewlett-Packard office.

6-—11 DIRECT MAIL ORDER SYSTEM(USA]

6—12 Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages of
using the system are as follows:

a. Direct ordering and shipment from the
HP Parts Center in Mountain View, California.

h. No maximum or minimum on any mail
order {there is a minimum order amount for
parts ordered through a local HP office when
the orders require billing and invoicing).

c. Prepaid transportation {there is a small
handling charge for each order}.

d. No invoices — to provide these advantages,
a check or money order must accompany
each order.

6-13 Mail order forms and specific ordering infor-
mation is available through your local HP office. Addresses
and phone numbers are located at the back of this manual.
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Replaceable Parts

Table 6—1. Abbreviations for

Replaceable Parts List

Model 8116A

A ... ... ... . assembly
AT . . .attenuator; isolator;
termination
B ......... fan; motor
BT ... ....... battery
C ... ... ... capacitor
CP .. ... .....coupler
CR .. ... .. diode; diode
thyristor; varactor
D¢ . . . directional coupler
DL .. ..o delay line
ps ... . annunciator;

signaling device
laudible or visual);

iamp; LED
AL ampere
ac . . . . alternating current
ACCESS . . . . . . accessory
ADJ ... . adjustment
A/D. . . . . analog-to-digital
AF .. audio frequency
AFC . ... ... automatic
frequency contral
AGC . .. . automatic gain
control
AL L L aluminum
ALC . . . . automatic level
control
AM . . amplitude modula-
tion
AMPL . .. ... . amplifier
APC . . .. automantc phase
control
ASSY. ... ... assembly
AUX ... .. .. auxiliary
avg ... average
AWG . . . . . American wife
gauge
BAL . ... ..... batance
BCD . ... .. binary coded
decimai
BOD ... .. ... ... board
BECL ... . ... beryllium
copper
BFO ... . beat frequency
oscillator
BH .. ... .. binder head
BKDN . .. ... breakdown
BP .. ... . ... bandpass
BPF. . . . .. bandpass filter
BRS . ... ... ... brass
BWOQ . . ., backward-wave
oscillator
cAL ... .. calibrate
ccw . . . . counter-clockwise
CER . ... ..... caramie
CHAN . .. ... . channal
emoLL L L centimeter
CMO . . cabinet mount oniy
coAaXx ... . ... coaxial
COEF . .. .. . cosefficient
COM . . .. ... common
COMP . ., .. composition
COMPL . . .. .. complete
CONN . .. ... connector
cP ... ... cadmium plate
CRT .. . cathode-ray tubsg
CTL .. .. compltementary

transistor logic

REFERENCE DESIGNATIONS

E ....... miscallaneous
electrical part
F oo e fuse
FL . ... L filter
H ... hardware
HY . ... . ... .circulator
J . . . . electrical connector
(stationary portion);
jack
Ko, ratay
Lo coil; inductor
Mo meter
MP ... .. miscallanaous

mechanical part

P . . . . electrical connector
{movable portion};
plug

a...... transistor: SCR;
triode thyristor

R ... resistor

AT . .. ... .. thermistor

S .. switch

T ... transformer

™ ... ... terminal board

TC ... ... thermocouple

LIE test point

L integrated circuit;
microcircuit

V.. .. ... alectron tube

ABBREVIATIONS

CW . . . . continuous wave
W L clockwise
cmo.L L centirneter
O/fA. . ... digitai-to-analog
dg . . ... .. . . . decibei
dBm . .. . decibel referred
to 1 mw
de. . .. ... direct current
deg . . degree {temperature
interval or difference)
.8 . . . degree iplane angle)
oC ., .. degree Celsius
{centigrade)
OF . . . . degree Fahrenhait
O . ..... degreeKelvin
DEPC . . deposited carbon
DET ... ... .. detectar
diam . .. ... . diameter
DIA . . . diameter {used in
parts list)
DIFF AMPL . . . differentiai
amplifier
div . ... division
DeOT . L . double-pole,
double-throw
DR ... .. ..... . drive
DSB . . . . double sideband
DTL . ... diode transistor
logic
DVM | | | digital voltmeter
FCL . ... emittar coupled
logic
EMF . . electromuotive force
EDP ., . ... electronic data
processing
ELECT. ... .. alecirolytic
ENCAP, . . . . encapsutated
EXT . ....... axternal
F ... ... ... . farad
FET . ... .... field-effact
transistor
F/F ..o flip-flop
FH . . ... ... . flatt head
FILH . . tillister head

FM . frequency modulation

FF ... front panet
FREQ ., . . . .. frequency
FXD .. ... ... .. fixed
8 . e gram
GE . ... .. .. germanium
GHr . .. . .. .. gipahertz
GL ... ... - .. . . glass
GRD . .. .. .. groundled)
o henry

NOTE

All abbreviations in the parts list will be in upper-casa.

h ............ hour
HET .. ... .. heterodyne
HEX . .. .. hexagonal
HD . . ... ... ... head
HDW ., .. ... .. hardware
HF .. ... high frequency
HG . ... ... .. marcury
Ml . .......... .high
HP . ... Hewlett-Packard
HPF. . . . .. high pass titter
HR . .. . .. hour {used in
parts list)
HY .. .. .. high valtage
Hz . . .. ... .. Rertz
c, .. .. integrated circuit
ID, . ... . insidadiameter
WFoo oo intermediate
frequency
IMPG. . .. . . impregnated
in ..o wnch
INCD. . . . . . incandescent
INCL . . . ... includels)
INP . . . . ... input
INS. . ... ... insulation
INT. . .. . .. internal
K@ ... kitogram
kHz ... .. kilohertz
kE . kilohm
KV .. kilovolt
b pound
Lc ... ... . inductance-
capacitance
LED . . light-emitting diode
LF . ... .. lowfrequency
LG ... ..o long
LH ..o left hand
LIM. . .o limit
LIN. . . . linear taper {used
in parts list)
lim ..o linear
LK WASH . . . lock washer
LO . .. low; local oscillator
LOG . . . logarithmic tapar
{used n parts list)
ijog . .. . ..  logarithmiic}
LPF. .. .. low pass filter
LV .o low voltage
m ... .. maeter (distance)
mA . ... milliampere
MAX . L L maximum
MQ ........ magohm
MEG . . . . meg (10} (used
in parts 1ist)
MET FLM . . . . maetal film

VR , . .. voltage ragulator;
breakdown diode
W . . . . cabie; transmission
path; wire
. S socket
Y ... . crystat unit {piszo-
alectric or guartz)
Z . . . . tuned cavity; tuned
circuit
MET OX . .. metalic oxide
MF . . . mediurn frequency;
microfarad (used in
parts list)
MFA . . .. . manutfacturer
mg .. ... milligram
MHz . ... ... megaheriz
mH . ... mitlihenry
mho . ... ... .. .. mha
MiIN . .. minimum
min, . .. .. minute (time}
...... minute (plane
angla)
MINAT . miniature
mm. . ... .. miilimeter
MOOD .. ... rmodulater
MOM . . . . . . momanitary
MOS . ... . metal-oxide
serniconductor
ms . . ... ... millisecond
MTG . ... ... . mounting
MTR . . . meter lindwating
device}
mv ... millivolt
myac. .. . .. millivolit, ac
mvde ... . . milfivolr, de
myvpk . .. . millivolt, peak
mVp-p . . . millivalt, peak-
to-paak
mVrms. . . . millivolt, rms
mwW . ... milliwatt
MUX .. multiplex
MY L . . . mylar
Ma oo microampere
MFE. ..o microfarad
HH oo microhanty
Hmhe. ... . .. micramho
Ms. . . ... .. microsecond
HY oo microvolt
Mvac . . ... microvolt, ac
Hvde .. L microvalt, dc
HVp-p . .. microvolt, peak-
te-peak
HVrms . . . . microvolt, rms
MW microwatt
nA L L nanoampere
NC ... no connection
N/C. . L. normaliy closed
NE ... nean
NEG . .. ... .. nagative
nF ... nanofarad
NiPL .. .. nickal plate
N/O .. normaliy open
NOM . . ... .. . .nominal

T
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Model 8116A

Table 6—1. Abbreviations for Replaceable Parts List {cont’d)

Replaceable Parts

NORM . .. ... normal

NPN . negative-positive:
negative

NPO . . . . negative-positive

zero {zero tempera-
ture coefficient)

NRFR = not recommended
for field replacement
NSR .. . .. not separately
replaceable
ns. . .. . . nanosecond
nwW ... .. .. . nanowatt
OBD . order by description
OD . ... outside diameter
oH . ... .. .. oval head
OP AMPL . . . . gperational
ampiifier
aoPT . ... .. . option
osCc ... . . . oscillator
OX ... .. ... .. oxide
9z . . ... ... ...0unce
Q2 ....... ... ohm
P .. .. peak {used inparts
iist)
PAM . . . pulse-amplitude
modulation
PC . .. printed circuit
PCM | . pulse-code moduia-

tion; pulse-count
modulation

PDM . . . . . pulse-duration
modutation

pF . picofarad

PHBRZ . phosphor bronze

PHL . ... . . . _ Phillips

PIN . . . . positive-intrinsic-
negative

PIlV . .. ... . peak inverse
vollage

pk .. peak

PL . ... phase lock

PLO ... .. phase iock
ascillator

PM . . . . phase modulation

PNP . . . . positive-nagative-
positive

P/O. .. ... .. . . partof

POLY . . . palystyrene

PORC .. . . .. porcelan

POS | . positive; position(s)
{used in parts list}

POSN . . ... . . position

POT . . . .  potentiometer

[+ 2 « T peak-to-peak

PP . . . peak-to-peak [used
in parts list}

PPM . pulse-position
modulation

PREAMPL . .  preamplifier

PRF. . . . . pulse-repetition
frequency

PRRA . . . pulse repetition
rate

ps .. ... ... picosecond

PT . point

PTM . . . ... pulse-time

modulation

PWM puise-width

meodulation

PWV peak working
voltage

RC . resistance-capacitance

RECT . .. . .. . . rectitier

REF .. . ... . . reference

REG ... . . .. . regulated

REPL . . .. .  replaceabie

RF . . .. radio frequency

RFI. . . radio frequency
interference

RH . . . . round head; right
hand

RLC . ... ... resistance
inductance-
capacitance

RMQC . . rack mouni only

rms . . . . regt-mean-square

AND ..o round

ROM . . read-only memory

R&P . . . .. rack and panel

RWY . . . . reverse working
voltage

S . . . scattering parameter

S ... ... second (1ime)

.. second {plane angle)

58 .. .. slow-blow {fuse)
{used in parts list)

SCR . . . silicon controlled
ractifier; screw

SE ... . selenium

SECT . ... ... sectians

SEMICON . . semicon-
ductaor

SHF . .. . superhigh fre-
quency

St . . silicon
s ... .. . silver
2 slide
SNR . . signal-to-noise ratio
SPDT .. . single.pole,
double-throw
SPG . ... .. ... . spring
SR ... ... . split ring
SPST . . . . . . single-pole,
single-throw
SSB . ... singie sideband
SST. . .. .. stainless steel
STL . ... ... . steel
5Q .. .. . ... sqguare
SWR . . standing-wave ratio
SYNC . ... . synchronize
T .. umed (siow-blow fuse)
TA .. .. tantatum
TC .. ... temperature
compensating
TD ... L time delay
TERM . .. .. .. terminal
TFT .. thin-film transistor
TGL ... . . . toggie
THD .. . .. . . . thread
THRU . . . . through
T Lo titanium
TOL ... . ... tolerance
TRM .. L. trimmer
TSTR . .. . ... transistor
TTL . trangistor-transistor
logic
TV ..o television
™I telgvision interference
TWT . . traveling wave tube
[V N micro {109} {used
in parts list)
UF . . . microfarad (used in
parts list)
UHF . . ultrahigh frequency
UNREG . . .. wunregulated
Voo volt
VA voltampere
Vatc - - .. . volts, ac
vAR .. L variabte
VCO . . . voltage-contrclled
oscillator
Vde ... L volts, de

VODCW . . volts, dc, working
{used in parts list}
VIF) . .. . wolts, filtered

MULTIPLIERS

Abbreviation

- oaa
voam3ealrzo

Prefix

tera
giga
mega
kilo
deka
deci
centi
milhi
micro
nano
pico
femto
atto

NOTE

At abbreviations in the parts list will be in upper-case,

Multiple
1012

VFO . . varable-frequency
oscillator

VHF . . . . . wvery-high fre
quency

Vpk ..o valts, peak

Ve-p . . volts, peak-to-peak

Vrms . . .. . .. .volts, rms

VSWR . . . voltage standing
wave ratio

VTO . . . .. voltage tuned
oscillator

VTVM . . . Vacuum-tube
voltmeter

VIX) . .. . .volts, switched

W watt

W .. . .with

WIV . WOrking inverse
voltage

Wwo wirewound

w/o oL without

¥Yi1G . . yttrium-iron garnet

Zg - characteristic
impedance

g
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Model 8116A Replaceable Parts
Table 6-3. Replaceable Parts

REFERENCE |C H-P PART DESCRIPTION
DESIGNATOR(D NUMBER

FRAME
Al 08116-68511 BD AY-MAIN
A2 5] 08116-66502 BD AY-CONTROL
A3 71 08116-66503 | BD AY-MICROPRCR
Ad 3| 08116-66504 | BD AY-KEY
A% 3| ©08116-86505 | BD AY DISPLAY
AB 08116-66508 BD AY HPIB
Bl 3] 3160-0286 FAN TUBE AXIAL
B2 3] 3160-031iG MODULE MOTOR CON
Fl 8| 2110-0043 FUSE 1.5 FER
Fl 2 2110-00863 FUSE .75 FER
FL1 9135 —~0035 FILTER, LINE
J1 1 1250-0083 CONN BNC BLKHD
J2 1} 1250-0083 CONN BNC BLKHD
I3 i} 1250-0083 CONN BNC BLKHD
T4 1] 1250-0083 CONN BNC BLKHD
L1 S] 8170-0013 CORE FERRA .375
L2 53] 8L170-00613 CCORE FERRA 375
MP1 5| 5041-0531 KEY
MPp 2 1| 5C40-8317 SHAF T-POWER -SW
MP3 7| 4c40-1972 PANEL FRONT
MP4 5| 0811€-00202 PANEL-SUB
MPS 08112-04156 | BRACKET FAN
MP§ £8112-04153 | BRACKET-XFMR
MP7 8| 5020-8813 FRAME FRONT
MP 3 028116-21103 | FRM REAR(MODIFY)
MP & 506i-2116 PANEL REAR
MP10 08112-21101 | HEATSINK-REAR
MPiL 08112-2110% | HEATSINK-POWER
MP12 01{ 5020-8831 SIDE STRUT 171IN
MP13 0{ 5020-8831 SIDE STRUT L7IN
MP14 08112-04154 KEEPER
MP15 6{ 5040-1136 KNOB LONG
MPL16 08112-00601 | SHIELD
MP17 4] 08112-04158 COVER-BOTTOM
MP18 08116-04101 | COVER TOP 31/2HM
MP19 08116-21102 HEATSINK QUTPUT
MP20 7] 5001-0438 TRIM STRIP
MP21 0| 5040-7203 TRIM STRIP
MP22 8| 5040-7201 FOOT
MP23 2| 5040-722) FOOT REAR
MP24 3| 5040-7222 RR FEET NON-SKID
MP25 &| 2110-0564 FUSEHOLDER BODY
MP26 9| 2110-0565 FUSEHOLD CAP/UL
MP27 3| 2110-0569 NUT HEX
MP28 5| 1460-1345 TILT STAND
MP30 1400-0290 BRACKET 80 °
MP31 1400-0024 CABLE CLAMP
MP32 4} 0380-0644 MTG STUD
MP33 08116-40601 COVER-PLASTIC
MP40 5) 0360-1}180 TERM-LUG SLDR
MP41 3% 2190-0016 WASH-LOCK INT3/2
MP42 &{ 2950-0043 NUT-HEX .375-32
Tl 02112-61101 | XFMR-PWR

Loy
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Replaceable Parts

Table 6-3. Replaceabie Parts

Model 8116A

REFERENCE |C H-P PART DESGCRIPTION REFERENCE | C H-P PART DESCRIPTION
DESIGNATOR |D NUMBER DESIGNATOR | D NUMBER
Al 08116-66511 BD AY-MAIN Al C228 8 0160-0174| C-F .A7UF 25VCER
Al C227 g 0160-0174 | C-F .47UF 25VCER
Al €230 3 D160-4386 | C-F 33PF 5% 200V
Al 253351 5 0160-0576] C-F 3.911;; 220% %IR
A 0180~ - ] Al 0160-4494 C-F s
ar &l 0180-3139 | GiF ELCC LOODOMF 1 A1 240 | 9| ©0160-0174| C-F “47UF 25VCER
Al 3 0180-3160 | C-F ELCO 2200UF Al C241 5 0160-0576 Cc-F .l1UF 20% CER
Ben || aleaa | Gnethanola | AL G3ED (3| SieRiGER| G A 3% 6
Al (o}:] 0183-3152 | C-FXD 2200UF 4ov Al 8%2% ; 8{28'8239 S Glur lEoy
: 0180-3008 | C-F 470UF 10% Al -0576 1 C-F .IUF 20% CER
Al &7 | oiso-2084 | E-F a7uF bosgov | Al Cisdw 0160-4040 | c-F 1nF 100V 5%
Al I 7 0180-2984 C-F 47UF 20% 50V Al C3C0 2 0160-3874 | C-F 10PF 200V
21 oo 5| o180-2984 C-F 47UF 20% 80V Al €301 5 0160-0576 t C-F .1UF 20% CER
Al c10 7 0180-2984 C-F 47UF 209 50V Al c302 5 0160-05786 C-F 1UF 20% CER,
¢ Al C303 7 0160-3879 | C-F .0LUF 1oov
Al c11 a nign-2962 | c-F 220UF 10V Al c304 8 0160-3878 | C-F .001UF lo0Ov
.| o0isn-2982 | C-F Z220UF
ﬁi 8%% g 0180-2967 E—F 220UF 183 Al C30% 5 0160-0576 | C-F .1UF 20% CER
At Cia 51 0160-2055 | c-F "O1GF cer | Al C306 7 0160-3879 1 C-F .01UF loov
Al C15 . A160-2055 | C-F GlUF CER | AL C400 7 0160-3879 | C-F . 0I1UF 100V
2 Al CA401 1 0180-0572 | C-F 2200PF  CER
Al Cl6 9 n1680-205% | c-F oQiur cep | A1 <402 g 0160-0174 | C-F .47UF 25VCER
o c| "1€0-2055 { C-F .OLUF
ﬁi Eig 1 J160-3097 { C-F .4%UF €E§ Al C403 5 ™180-0576 | C-F .1UF 20% CER
AL e || sisameer | e cem AL GIBE 12| 0ol G 4 geVeEE
0 - -F . % : - -F . %
Al €100 15 160-0576 | C-F . 1UF 20% CER Al  C406 7 0160-4512 | C-F 120PF 5%
Al Cl10! | 5| 0160- 85;6 c—g ‘1UFF20% CER | A1 C408 0160-0576 C-F AUF 20%
Al c102 | 3( G160-0174 | C-~F .47UF 25VCER . - -
Al c1o5 | 2] 5160-0576 | 3-F [1UF 20% CER Al C501 3 01sq 0574 C_F .022UF gFR
Al C502 7 0160-4547 C-F 150PF 200V 5%
Al 104 |o| 91E2-0571 |C-F 470PF20% CER | o] (503 | 9| 0l60-0174 | C-F .47UF 25VCER
al C105 |5 0160-0174 C-F 4T7UF 258V Al G504 9 0160-0174 C-}; gzg; %gngR—
Al C106 |« J160-0576 | C-F .1UF 20% CER Al CS03 7 0160-3379 | C —
Al c1c7 |+ | 0180-0229 [C-F 33UF 10V ~
Al ciog |5 | 0160-0578 | C-F JUF 20% CER | A1 C50%5 1 0160-0572 | c-F 2200PF CER
Al c110 |g] 0180-0174 |C-F .A7UF 25VCER | AL C507 1 0160-3087 | C-F 47UF CER
a1 cl12 |1 0t80-2249 C-F 47UF %i0% 20V | A1 CS08 1 0160-3097 | C-F _47UF CER
Al ci13 11| o180-2248 C-F 47UF *10% 20v | A1l C509 2 0160-0573 | c-F 4700PF 20%
Al ci1a | 7| 0180-D229 | C-F 33UF 10V Al C510 2 0160-0573 ] C-F A700PF 20%
Al ci1s | 7| 0180-0228 [ ¢C-F 33UF 10V
Al ci151 | 1| 0180-3873 | C-F 4. 7PF 200V Al C511 7 0160-3872 | C-F .Q1lUF 1loov
Al ci52 | 5| 0160-0576 | C-F .1UF 20% CER | Al €512 5 0160-0576 | C-F .1UF 20% CER
A1 C513 5 0160-0576 | C-F .1ULF 20% CER
Al c153 |s| 0160-0576 | ¢c-F _fUF 20% CER | Al C514 5 016G~-0576 | c-F 1y*¥ 20% CER
Al C154 | 3| 0160-4387 | C-F 47PF 200V Al C5I1S 5 0160-0576 | C-F .1UF 20% CER
Al c200 | g | 0150-3878 | C-F OODLUF 100V
Al Cc20t || 0Ql60-3878 | ¢-F 0QOLUF 100V Al (518 5 0160-0576 | c-F _1UF 20% CER
Al cz2c0z | 7| 0160-3878 | C-F A7LUF 100V Al €517 5 0160-0576 | c-F .1lUF 20% CER
Al C518 5 0160-0576 | C-F .LUF 20% CER
Al c204 |2 0l121-0046 | C-vAR 9-35PF AL (C518 1 0160-3097 | C-F .47UF CER
Al c20s [ 1| 016Q0-4318 | Cc-F 330PF 1% Al €520 1 C160-3097 | C-F .47UF CER
Al c206 | 9| 0180-2675 | C-F 3900PF 300V
Al c207 | 4| 0160-5426 | c-F (038UF 1%63V | Al G521 1 0160-3087 | C-F .47UF CER
Al c208 | 2| 0160-5424 | Cc-F . 39UF 1% 40V | Al C522 1 0160-3097 | C-F 47UF CER
_ Al €523 5 0180-0582 | C-F 27CGUF 40V
Al c209 |2 0160-3726 | C-F 1UF 10% 100V | Al (524 5 0180-0582 | C-F 270UF 40V
Al c210 | 9| 0160-383% [ Cc-F 2.2UF 10% Al cs25+% (0 0160-5738 C-F 6.8PF
Al cz211 | 1| 016C-0572 | C-F 2200PF CER
Al c212 | 5| 0160-0576 | c-F .1UF 20% CER | A1l (528 5 0160-0576 | C-F . 1UF 20% CER
Al ¢213 |9 0160-0i74 | C-F .47UF 25VCER | Al CS27 # | 4 0160-4350 C-F 88PF 200V
Al C528 7 0160-4380| c-F LPF 200V
Al c214 |5 | 0180-0576 | c-f .1UF 20% CER | A1 (528§ 0 0121-04686 | C-vAR 1-3PF 1Q0V
Al C215 | & 0163-0576 C-F . 1UFf 20% CER Al CB30% |7 0160-4380| ¢c-F 1PF 200V
&1 c2le |o| 0180-4382 | C-F 6 &P+ 200V
A1 217 | 2| 0160-3874 | C-F LOPF 200V Al C531 |0 0160-3568 | C-F 27PF200V
Al c220 | 5| 0180-05%% | ¢-F .L1UF 20% CER | AL €533 5 Di60-0576 | C-F . 1UF 2 CER
Al C534 5 0160-0576 ) c-F 1UF 20% CER
A1 c221 {5 | o0160-3878 C-F .Q01UF 100V Al CS535 5 0160-0576{ c-F .1UF 20% CER
Al c222 | 5| ©160-3878 C-F .00tUF 100V Al CS536 |5 0160-0576 | C-F LUF 20% CER
Al ¢273 | o| 0160-4383 | c-F §.8PF 200V
Al c224 5| Ci80-0576 | C-F 1UF 20% CER
Al o225 || 0160-3878 | C-F QOIUF 100V

6-6
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Model 8116A Replaceable Parts
Table 6-3. Replaceable Parts
REFERENCE C H-P PART DESCRIPTION REFERENCE ¢| H-P PART DESCRIPTION
DESIGNATOR | D NUMBER DESTIGNATOR [ D | NUMBER
Al €537 5| 0160-0576 |C-F .1UF 20% CER | Al Lsc4 | 0] 9170-0854 CORE MAGNETIC
Al cs3g # | 8| 0160-4381|C-F 1,5PF 200V Al LscS | 0] 9170-08%4 CORE MAGNETIC
Al C539 6| 0160-4389|C-F LQOFF
Al c541 0160-3879 |C-F .0iUF 100V
Al C550 5| 0160-0576 |C-F .1UF 20% CER
Al CR1 3| 1901-0638DI0O AY-SI 100V
Al CR2 7| 1906-0096 |[DIO-FULL WAVE BR
Al CR3 7| 1906-0095 |DIO-FULL WAVE BR | Al MP 1 08112-21104 |HEATSINK
Al CR4 1| 1901-1098 |DIO-SWIT.1N41SO | Al MP2 08112-05401 |PLATE INSULATOR
Al CR5 1| 1801-1098 |DIO-SWIT.IN4LSO | Al MP3 08112-05401 | PLATE INSULATOR
Al MP4 6| 00180-09104 [CLIP-GROUND
Al CRS 1| 190:-1098 |DIO-SWIT.INALSO |AlL MP100 08112-04155 | BRACKET-POTI
Al CRY 1| 1901-1098 |DIO-SWIT.1N4150
Al CRS 1| 180i-1098 |[DIO-SWIT.1N41S0 | Al MP200 | 0] 1205-0235 HEAT SINK
Al CR9 1| 180i-1098 |DIO-SWIT.1N4150 | Al MP500 081168-04151 [ XSTR HEATSINK
Al CR101 | 3| 1501-0539 |DIO SCHOTTKY Al MP501 | 3| 1205-0329 HT-SINK SGL
Al CR151 | 1| 1901-1098 |DIO-SWIT.1N4150 | Al Q1 5| 1854-02363 XSTR 2N5191
Al CR152 [ 1| 1801-1098 |DIO-SWIT.1N4150 | Al Q2 1| 1854-0637 XSTR SI  2218A
Al CR153 | 3| 1901-0539 |DIO SCHOTTKY Al Q3 51 1854-0368 XSTR 2NS5191
Al CR154 [ 3| 1901-0539 |DIO SCHOTTKY Al Q4 1| L854-0637 XSTR SI  2219A
Al CR20! | 1| 1901-1C98 |DIO-SWIT.1N4LS0 | Al Q5 9| 1853-0314 XSTR 2N2905A PNP
Al CR202 | 1| 1801-1098 |DIO-SWIT.iN4L1SO | Al Q6 6| 1853-0212 XSTR 2N5194 SI
Al CR203 [ 3| 1901-0%39 |DIO SCHOTTKY Al Qi00 | 1| 1854-0215% XSTR SI 2N3904
al CRz04 [ 3| 1901-0539 |DIO SCHOTTKY Al QiDL | 2| 1853-0036 XSTR SI 2N3906
Al CR300 |1 1501-1088 |DIO-SWIT.1N4150 | Al Q102 | 1| 1854-0215 XSTR SI 2N3904
Al ZR30L | 1] 1901-1098 |DIO-SWIT.LN415G | Al Q200 | 2| 1853-00386 XSTR SI 2N3506
Al CR30Z |1 1901-1098 |DID-SWIT.1N4150 | AL Q201 | 2| 1853-0036 XSTR SI 2N3906
Al CR501 {7 | 19C1-0178 |DIO SI 15V .75NS | AL Q202 1 2| 1853-00386 XSTR SI 2N3906
AL CRS02 |71 L=21-0179 |DID SI 15V .75NS | Al @203 | 7{ 1853-0354 XSTR MPS HB81
Al CR503 | 7| t901-0179 [DIO SI 15V .75NS | AL Q204 | 7| 1853-0354 XSTR MPS HB81
A% CRS504 | /| 1201-0179 |DID SI 15V _75NS | AL Q205 | 1| 1854-0215% XSTR SI 2N3904
Al CRS0b |7 1901-0050 | DIO SWIT. 86V 200
Al CRS06 |7 1901-0050 | DIO SWIT. 80V 200 Al Q206 | 1| 1854-021% XSTR SI 2N3904
Al CR507 |1 1901-1098 [DIO-SWIT.1IN4AL50 | AL Q207 | 1| 1854-0215 XSTR SI 2N3904
Al CR508 | 1| 1901-1098 |DIO-SWIT.LIN4150 | Al Q208 | 1| 1854-0215 XSTR SI 2N3904
Al CR509 |1 ]| 1901-1098 [DIO-SWIT.1N4150 | AL Q209 | 1 1854-0215 XSTR SI 2N3904
Al Q210 | 1| 1854-0382 XSTR Si 2N308&8
Al CR510 §i 1901-1088 |DIO-SWIT.LIN4150
Al CR511 {1 1901-1098 |DIO-SWIT.IN4150 | Al Q211 | 2| 1853-0036 XSTR SI 2N3906
Al CR512 {1 1901-1098 |DIO-SWIT . IN4150 | Al Q212 | 2| 1853-0036 XSTR SI 2N39086
Ad CR513 1901-0732 [ DIO-PWR 1KV 1A Al Q213 | 2| 1853-0038 XSTR SI 2N3906
At CR514 1801-0732 {DIO-PWR 1KV 1A Al Q214 | 2| 1853-0036 XSTR SI 2N3908
Al F1 8 2110-0297 |FUSE S5A 125V Al Q215 | 2| 1853-00386 XSTR SI 2N3906
Al F2 6| 2110-0297 |JFUSE .5A 125V
Al 31 1251-5184 |CONN 7 PIN Al Q220 | t]1854-0215 XSTR SI 2N3504
Al 32 2| 1251-3119 |CONN 20PIN RIBN | Al Q260 | 2| 1854-0795 XSTR MPS-HLD
Al I3 8 1251-3305 |CONN-4-PIN Al Q261 2| 1854-0795 XSTR MPS-H1Q
Al Q262 | 2| 1853-0218 XSTR SI PNP
Al K201 5 | 0490-1137 |RELAY-REED 1A Al Q263 [ 2] 1853-0218 XSTR SI PNP
AL K202 5| 2490-1137 [RELAY-REED 1A
Al K501 5| ©0480-1137 |RELAY-REED 1A Al Q300 | 1] 1854-0215 XSTR SI 2N3904
Al K502 5 £490-1137 |RELAY-REED 1A Al Q301 1] 1854-0215% XSTR SI 2N3804
al K503 5 0490-1137 |RELAY-REED 1A Al Q302 1] 1854-0215 XSTR SI 2N3804
Al Q303 | 1] 1854-0215 XSTR SI 2N3804
Al K504 | 0490-1137 |RELAY-REED 1A Al Q401 | 9] 1853-0075 XSTR SI PNP
Al K505 5| 0480-1137 |RELAY-REED 1A
Al K508 5 04680-1137 |RELAY-REED 1A Al Q402 21 1853-0218 XSTR SI PNP
Al Q403 | 2| 1853-0036 XSTR SI 2N3906
Al L1000 a 9170-0894 [CORE MAGNETIC Al Q4390 2|1 1853-0036 XSTR SI 2N390s
Al LiC1 0 9170-0894 |CORE MAGNETIC Al Q431 5] 1854-0392 XSTR ST 2N 5088
Al L102 a 9170-0894 |CORE MAGNETIC Al Q432 2| 1853-0086 XSTR SI 2NS087
AL L1063 10 3170-0892 JCORE MAGNETIC Al Q433 | 1[1854~0215 | XSTR SI 2N3904
Al 1261 |0| 9170-0894 [CORE MAGNETIC a1 283 | 5y isainaad | XETR gF ipneos
Al 1300 0 9170-0894 JCORE MAGNETIC Al Q504 9| 1853-0357 XSTR S| PNP
Al L30L 10] 9170-08%4 [CORE MAGNETIC Al Q505 | 7] 1853-c312 XSTR PNP 2ZNS5160
Al L50G |0} 9170-0894 JCORE MAGNETIC Al Q506 | 9| 1854-c784 | XSTR NPN 2ZN3866A
Al L50L 101) 9170-0894 [CORE MAGNETIC Al Q507 7{1854-0477 XSTR NPN 2N2222A
Al L502 0| 9170-0894 [CORE MAGNETIC Al QSC® | 91 1854-0784 XSTR NPN ZN38GEA
Al L503 | 0O 9170-0894 [CORE MAGNETIC Al Q509 | 7| 1853-0312 XSTR PNP ZN5180
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Replaceable Parts Model 8116A

Table 6-3. Replaceable Parts

REFERENCE [c{| H-P PART DESCRIPTION REFERENCE c| H-P PART DESCRIPTION
DESIGNATOR [D | NUMSER DESIGNATOR | D| NUMBER
AL Q510 |o| 1884-0837 XSTR 2N2219A Al R152 | 9| 0757-0442 [R-F 10K1% .125W
Al Q511 |7| 1883-0314 XSTR 2N2S0SA Al R153 | 9| 0757-0442 |R-F 10K1% .125W
Al Q512 |9| 1853-0837 XSTR 2N2219A Al R154 | 7| 0757-C200 |R-F 5 62K1%
Al Q513 | 7| 1853-0314 XSTR 2N2905A AL R155 | 8| 0698-4514 [R-F 105K1% . 125W
Al 2514 | 1| 1854-0215 |XSTR SI 2N39G4 | Al R157 | 1| 0698-3155 |R-F 4 64X 1%.125
a1 Q515 | 2| 1853-0038 |XSTR SI 2N3906 | AL R158 | 5| 1810-0279 [R-NETWORK 4 7K
Al Q580 |1| 1854-021%5 |XSTR SI 2N33904 | Al R200 | 7| 0698-4422 |R-F 1.27K1%
Al Q591 |1| 1854-0215 |[XSTR SI 2N3904 | Al R201 | 7| 0698-4422 [R-F 1. 27Ki%
AL R202 | 1| 1810-0332 |R-NETWORK 880
Al R1 3| 0698-3615 |R-F 47 S% Al Rz04 | 5| 0698-7226 |R-F 383 1% .OSW
AL R2 7| 0812-0111 |R-F .05 3% 3w
Al R3 0| 0698-4508 |R-F 78 7hi% AL R205 | 9| 0698-722C |R-F 215 1% . OS5W
Al R4 o| 0698-0085 |R-F 2 61Ki- AL R206 | 3| 0698-7216 |R-F 147 1%  OSW
Al RS 6| 0812-0045 |R-F iS5 8% 2w Al R207 | 9| 1810-0281 |R-NETWORK SIP
Al R208 | 1| 1810-0332 |R-NETWORK 680
A "6 1| 9757-0460 |[R-F 81 8K }= Al R208 | 8| 1310-0206 |R-NETWORK 7XLOK
j 7 -00 - s o
Mo ke |o| 9233700as |RIF 281kt Al R210 |4 | 0698-5827 |R-F IM 1% 125w
a R9 |s| 2757-0462 |R-F 30.3x1% Al R2LL | 4| 0683-8827 (R-E (TL1T. - toan
iglo- CFoLos gk 1 R213 |z | ©B98- - -
Al rio |7| 3siz-0111 |R-F .05 3% 3w Al RE12 12| Gess-ans Ao addk i -
Al Rl 3| 0698-4460 \R-F 64g 1% 125w A R216 |9 | 0698-4367 [R-F 20.5 1%
Bl i 7| 2190-32:1 |R- % F o2 J
Al R13 |0| 0797-0a01 |Rop o ix izsw |41 R217 |8 0688-3433 \RE ZE ]
" Al R219 | 7| 9757-0440 [R-F 7 5K 1% 125W
Al R14 8| D6GR-6320 |R-F 5K.1% .125W | ?
a1 R15 gl oses-g8383 R-F 5 sk’ 1% Al R220 %*| 7 ; 0757-0281 R-F 274K 1% A
Al R16  |9| 0B35-3442 |R-F 237 19 125w | A1 R221 |& | 2100-3252 |RES-TRMR 5K 14
' Al g222 |7 | 0757-0440 |R-F 7.5K 1% 12°W
Al R17 c157- 3 .
Al s |3 alié-géif R ity Al R223 #| 7 | 0757-0281 |B-F 274K 1% )
Al R19 |7 "15‘-3211 R-TRMR 1K 16 Al R224 |6 | 2100-3252 (RES-TRMR 5K 10%
2 ; -F 3.85K1% A R226 - -F 1 ]
Al R21 \g| 0688-3482 |R-F 237 1% .125W [ 4] R557 | 8| 2i00-0554 |R-V 500 10% W
Al R22 - i} ;
Al R33 | 2| Segs-4a5c |RIF 289 1% -125W 14 R228 |4 | 0898-831g |R-F 3 83 1% L/gw
Al R2% 5| 2100-0554 |R-v 500 10% ow | AL R230 |3 | 0757-p280 |R-F 1K1% 125w F
Al R26 2 J808-4435 R-F 2 49Kl‘; Al R231 3 0757-0420 R-F 750 l((, 125w
- Al R232 | 2| 0698-6324 [R-F 187 1% 125k
al RZ7 CBu8-4421 {R-F 249 1% .125W % 125
Al R28 - - "N Al R233 || 0757-04lc |R-F 301 1% 125w
Al R100 | 3| 6o59-3544 |R-NETWORK DIP Al RZ34 | 1| 0757-041¢ |R-F 301 1% 125u
AL KL || 0757-Ddz3 |RCE 23kii owgsw |Ab R23 14| 02337673 |RF dwios (1as
6| 0757-0443 |R-F 20Kl% 125W {4 R237 | 4| 0698-4073 |R-F IML0% 125w
Al R103 - B} ; \
Al r104 | 0| Shos-gtea |RoE 20KLE Sl25W A, R23% | 4| 0698-4073 [R-F 1Mi0% 125W
Al RICS 1! 0757-0410 |R-F 301 1% h125w Al R239 | 4| 0698-4073 |[R-F IM1O0%  125W
At R1CE 2100-397€ |R-VAR 10K 20% Al R240 | 1| 0698-3155 [R-F 4 64K 1% 125
Al R1O7 7 0698-3359 R-F 12 TK1% - Al R241 3 0757-0220 |R-F %Klm 525%' F
’ Al R242 | > | 0898-4469 |R-F 1 15K1%
Al R108 | 6| 0698-4497 |R-F 43 7K 1% Al R243 |5 | 0757-0274 |R-F 1.21K1%
o Rito | 2] gogs-adss R-F 2 aokin | Al R244 |8 | 0698-0083 |R-F 1 96KI1%
" R111 | 9] Se5a970L |R-F Loy in 128w | Al R24s |& | 0757-0405 |R-F 162 1% .125M
Al Ri12 | 5| 180-0263 |R-NETWORK 7X470 | Al R380 |2 | 0805 3178 |R.F 487 1% 1w
- -F 487 1% . 125W
Al R113 |2 | ceos- - "
Al Riia |8 Sa583iz2 |R-E 2 48K 1n L] AL R261 |9 | 0698-3442 |R-F 237 1% .125W
Al R115 | 9| 0757-0801 |R-F 100 1% 125w [ & R262 |0 | ©757-0419 |R-F 681 1% .125W
Al RI18 | 8| i810-0280 [R-NETWORK 9X10K |} RZ83 |6 | o528-p42) |R:E 249 1% 13w
al _ R - - 7. %2
RIL7 ]3| 1810-0243 |[R-NETWORK 8X6.8K | 4} Rsee |7 | a727 5008 IRoF 511 19 5o
Al R118 [ 5| 1810-0279 |R-NETWORK 4.7K - - %
Al R119 | 3| 0757-0280 |R-F 1Ki% .125W F | a1 TSI I 8;23-8333 R F 18200t sw
Al R12C | 3| 0757-0420 |R-F 750 1% .125W | A% R268 |6 | 0757-0893 [R.F 182 I% .5W
Al R121 | 3| 0757-0438 |R-F 6 81K1% " R265 |9 | 0757-1c5a |R-F 1 47K1%
Al R122 | 1] 0757-0410 R-F 301 1% .125W | ai R270 | 3| 0688-446" [R-F 6489 1% . 17%W
Al Ri125 | 4| 0698-3444  [R-F 316 126W 1%
Al R124 | 1| 0698-7214 [R-F 121 1% .C5W
Al R125 { 8| 0688-3178 |R-F 437 1% . 125W
Al R130 2100 —3212 | R-VAR 200 10%
Al R150 | 51 1810-0279 | R-NETWORK 4.
Al rR151 | g | 0757-0422 |R-F 10K1% i25m
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Model 8116A Replaceable Parts

Tabie &-3. Replaceable Parts R

REf ERENCE c H-P PART DESCRIPTION REFERENCE ¢! H-P PART DESCRIPTICN
DESIZNATOR |D NUMBER DESIGNATOR |D1 NUMBER
Al R271 15| os9g-44ds R-F 105 1% .12%5W|Al R448 [ & D7%7-0449 | R-F 20K1% _125W H
Al 2272 | 8) 0698-3433 |R-F 28.7 1% Al R447 a4l 0698-8958 | p-F 611K 1% -
Al R300 | 0| 0757-0401 |R-F 10C 1% .1:5W
Al R301 |8 0698-3178 |R-F 487 1% .125W|Al R449 [8| 0698-3450 |R-F 42 2K 1%
Al R302 | 8| 0698-3178 [R-F 487 1% .i25W|Al R450 | C| 2120-3214 |[R-v 100K 10% 5w
Al R303 |9 | 0698-3228 [R-F 49.GK1% Al R451 | 3| ©698-4486 |R-F 24 0Kl%
Al R304 |6 2i00-3210 |R-VAR 10K 10% SW|Al RA52 | 1| 9757-0460 |R-F 61 9K 1%
Al R305 |G| 0757-0401 {R-F 100 1% 125W gi Sgsa g gggg—gigg R-F 53 . BKl%
B 01 - R-F 21.5 2%.05W
1 R308 |L| @757-0460 |R-F &1 9K 1% - - iy
Al R307 | 3| 0598-4456 |R-F 24 9K1% Al R502 |9} 0757-0385 |R-fF 22.1 1%
AR |3 B
_Ot_ - D‘é
Al R308 | 3] 0757-0280 |R-F LKi% . 125W F |%] R205 | 2| 0787-0346 |hiF 15 5.1 Ley
Al R309* | 7| 0757-0401 R-F 100 .126W 1% Al R506 7 0698-3440 |R-F 166 17 125w
Al R310*{ 6| 0757-0233 R~F ZKLl% 125w F a1 R507 0698-0644 |R-F 7 87 1%
A R400 | 8| 0B98-3540 [R-F 15.4K1% : C
Al R401 0| 2100~-3214 R-V 100K 10% .5W( a1 RS08 3 0757-0462 |R-F 75K1% _125W
Al R509 0698-4421 - 49 125 il
AL Ra02 [ {2100-3214 |R-V 100K 10% .Sw|%: Ro10 |7 0757-0a20 |hor 205t iEEw
Al R40 1q - - : o 7| 0698- - E
a1 R405 |1 |0757-0426 | R-F f.3K 125w 1% Al RS12 8-3359 IR-F 12.7K1%
Al RA0B |1 | 0757-0426 R-F 13K 125W 1% Al R513 |5| D0698-3498 |R-F 8 BBK1% .
Al R514 |[3| 069%-4460 |R-F 649 1%  12%W B
Al R407 17 [ 2.70-3211 | R-TRMR 1K 10°% Al R515 |i| 2l00-0568 [R-VAR 100 :
Al RACS |4 | o69B-4446 R-F 267 125W 1% |4, R516 |of 0757-0443 [R-F L1K1% .125W
Al R408 9| 2100-055¢ RES-TRMR 20K 10% AL R517 G 0757-0442 |R-F 11K1% . 125W
Al 410 |7 | 2100-32'1 |R~TRMR 1K 10%
Al 411 |a ] ovs7-0272 |R-F 1.78K1% Al R518 |2| 0698-4386 |[R-F 59.0 1/gw 1=
Al R518 0698-4386 |R-F 59.0 1/8W 1%
Al R412 |9 | 0538-722C |R-F 215 1% .05W [a] RG220 § 0757-0280 [R-F 1Kl% .2125W F
Al R413 (8| 2.00-0558 |RES-TRMR 20K 10%|a7 R521 |2| 0757-0280 |[R-F 1K1% .125W F
Al R414 |9 | 2100-0558 |[RES-TRMR 20K 10%[a] R522 |3 0757-0280 [R-F 1K1% .125W F -
Al R415 {p| 0698-7205 |R-F 51.! 1% . 05W
Al R416 |9 | 2100-0558 [RES-TRMR 20K 10%|a; R523 |3| 0757-0280 |R-F 1K1% i25W F =
Al R524 [n| ©0757-0401 [R-F 100 1% 125w
Al R417 |9| 2:00-055? [RES-TRMR 20K 10%|[ a1 R52% |s| 0757-0283 |R-F 2Ki% . 125W F
Al R418 |9 2L0n-05% RES-TRMR 20K 10%|x} R526 |G| 0757-0283 |R-F 2Ki% .125W F
al R419 [1] 0698-3428 |R-F 14.7 i% Al R527 |o0| 0757-0401 |R-F 100 1% . 125W
Al R42G {1 0698-3428 |R-F 14.7 1%
Al R4a21 |of 0698-7221 (R~F 237 1% .05W |a; R528 |2 | 0698-3495 |[R~F 866 1% .125W
Al R528 |2 0698-3495 |R-F 866 1% .125W
Al R427z 11} 0757-0288 (R-F 9. 06K 1%.12509} R520 |3| 0757-1022 |R-F 1.78K 1%
Al R§23 3 859§-gggg E‘E iéi/l%lééaSg Al R531 |3 | 0757-1022 |[R-F L.78K 1%
Al R&24 | 3| 0757~ - %o 757-0751 |R-F 7.5K 1% .25w
Al R425 | 0| z100-0567 |R-vaR 2K 0% 5w R332 f3| @
Al R426 3 Q787 -028C R-F 1Kki% L 125W F Al R533 2 0B898-3429 R F 12 . 6 1%
N R V') R534 |2| 0898-3429 (R F 19.6 1%
Al R427 13| OBG5-3438 [IR-F 147 1% 125w 4% R535 |7 | 2100-3211 |R-TRMR 1K 10%
Al R428 ¥| 1| 0698-7264 R-F 14.7K .05W 1% Al R5136 1 0688-7221 R-F 237 05 1%
Al 8527 [2| 0698-3429 {R F 19 .6 1%
Al 430 | 3| 0692-4444 |R-F 4. 87K1% . RF 19.6 1%
Al R43L | 3% 0B83-4444 [R-F 4 37K1% Al Ross ; 08553820 |R-F 1 68 10 .25w
Al R4a32 | 4| 0757-0273 |R-F 3 OIK1% Al RS540 |7 | 0698-8820 [R-F 4 &4 1% 25w
4l Rs41 |2 | 0698-3495 |R-F 866 1% 125
A2 R433 | 3] 0693-4244 |R-F 4.87Kl% Al R542 |2 | 0698-3495 [R-F 266 1% 125w
Al iagg g 0698-4444 R—E 4.87K1% -
A T3 0698-3448 -F 383 1% . 125W
A! RAZE 5 0583_3253 s".;: 5. 36K L Al R543 2 0757-0346 |(R-F 10 1% .125W
a1 R437 6] cs98-442%5 R-F 1 54Ki-. Al R544 2 0757-0346 |[R-F 10 i% .125W
Al R545 |21 0757-0346 |R-F 10 1% . 12SW
Al R438 |10 0698-2155 |R-F 4. 64K 1% 125]AlL RS48 12| 0757-0346 (R-F 10 1% .125W
Al R439 %| 4| 0757-0444 R-F 12.1K 1% Al R547 [3| 076B6-0025 |[R-F 10! 2% 3W MO
Al R440 | 0| G757-0419 {R-F B%1 1u 129
Al R441 | 7| DB98-3432 ([R-F 26.1 1% gi gggg g 8???'0852 g-g égé 2% 3W MO
Al R445 ] 9| 2100-3214 109 -0 - 1% . 5W
2 R-VAR 100K 10% Al R550 | 1| 0698-4854 |R-F 499 1% .5W
Al RG51 |&| 0757-10CL JR-F 56 2 i% 5w
Al R552 [3| 0757-0030 [R-F 1K1% .125W F
Al R553 |8 | 0698-8369 [R-F 2.7 .125W 5%
Al RS54 | 9] 0698-4367 [R-F 20.5 1%
Al RS55 | 4| 0698-4367 |R-F 20.5 1%




Replaceable Parts

Table 6-3, Replaceable Parts

Model 8116A

REFERENCE |C| H-P PART DESCRIPTION, REFERENCE C | H-P PART DESCRIPTION
DESIGNATOR |B | NUMBER DESIGNATOR |D | NUMBER
Al 08116-66511 BD AY-MAIN .Y 08116-66502 | BD AY-CONTROL
Al Rs56 #| 0| 0698-7195 R-F 19.6 A2 Ci g | 0160-3832 |c-F 2.2UF 10%
Al Resa #| 4| 069g-7208 |R-F 75 1% .0SW [A2 c2 6| 0160-3878 |C-F .0OGLUF 100V
A2 c4 0| 0180-28586 -F 4TUF 10%
i wme lafome formen 8 E SR O R
-039 - 5 1% A2 c7 3| 0160-4386 [C- %
At RE61 0767-0278 |R-F 316K .125W 1% C-F 33PF 5% 200V
Al R590 [i| 0757-0460 |R-F 61.9K 1% A2 C3 3| 0160-4386 |C-F 33PF 5% 200V
Al R5g1 |7| 0698-3226 |R-f 6.49K1% A2 c9 7| 0160-2879 |C-F .O1UF 100V
Al R592 |9| 0757-0442 [R-F 10K1% .125W |A2 C10 0| 0120-2856 |C-F 47UF 10% 25V
Al 51 2| 3101-2691 |SWITCH PUSHBUT ﬁ% gi% g gigg-gggg c-; 47UFF1?§ 25V
- C-F .0lU ov
Al U1 3| 1826-p315 |IC LM348
Al 12 3| 1826-9315 |IC LM143 A2 cl4 7| 0160-3879 |C-F .QiUF 100V
Al 43 71 1826-0393 |IC-LINEAR LM317T |A2 C15 3| 0166-3718 |C-F 047 UF 250V
Al ua 9] 1828-3527 |IC LM2377 A2 Cl6 0| 0180-2856 |C-F 47UF 10% 25V
Al us 7| 1826-0393 |[IC-LINEAR LM3177 2% EiT g 8%28 gg;g 8—; .iu; %8% ggg
8 -F .1U %
Ai U6 9| 1828-p527 |IC LM337T
Al uroo | 1| 1220-0810 |IC MC L0118 A2 C19 5| 0160-0%76 |C-F .1UF 20% CER
Al uioi |o| 1226-0346 [IC LM358N gg ggg g 8128_8%;% c—; 'iﬂ? gg% CER
- c-F . % CER
Al uioz | L] t820-0802 |1c-ECL 10102 A2 c29 5| 0160-0576 |C-F 1UF 20% CER
il UlOi g iggg—iggg 1C OCTFF74L5272
1 G10 - IC MCLCG174P MUXR
Al Utio | 3] t1820-1216 IC-8N74L5138 A2 CR1 1| 1901-10G88 jDIO-SWIT.1N4150
AL U330 | 8| 1820-1730 |TC GcTF7als2ra |32 €RE |1 189171958 [DIoISWIT IN41S0
Al uisi | 6| 1826-0207 M 318 OP A2 CR4 1| 1901-i098 |pIO-SWIT. IN&150
Al U152 | 2 1820-1546 %g,ﬁ05238 OF AMP 145 CR7 9| 1901-0535 |DIO SCHOTTKY
Al u2c0 | 9 1826-0753 IC 21400 4B
Al U201 1826-09%% |1¢ SLOPE GEN A2 CR8 9| 1901-0535 |DIO SCHOTTKY
AL U202 |7| is2s-0111 |IC-DUAL op ameL |AZ ER9, 15| 130170838 D10 SEhOTTHY
C -
Al v203 | 4| 1820-1225 PFLGP [A2 CR11 |9 | 1901-0535 |DIO SCHOTTKY
Al U204 | 9| 1826-0501 %8-8&5; ZééggLO A2 ¢R1z 19| 19061-0535 [DIO SCHOTTKY
Al Uz05% 2| 1820-15486 IC-40528
Al uzio | 7] tsz0-1987 |16 sN74LsaTace  |A2 J4 2| 1251-3118 |[CONN 20PIN RIBN
Al U300 5180-2410 |IC TIMING SEL A2 I5 2| 1251-3119 [CONN 20PIN RIBN
Al u3ol | 3} 1820-1212 {1C SN74LSL12 A2 K1 5| 0490-1137 |RELAY-REED 1A
Al U362 | 6] 1820-1483 |IC-SN74LS367N A2 K2 5 | 0490-1137 |RELAY-REED 1A
Al Uaco | 2] 1820-1546 |I¢-20528 A2 K3 5| D490-1137 |[RELAY-REED 1A
Al U401 . 118256—0933 SHAPER SEL TEMP |A2 K4 5| 0480-1137 |RELAY-REED 1A
Al U501 826-08635 Ic 714
A2 Ql 1| 1854-0215 |XSTR SI1 2N3904
Al uso2 | 8| 1826-0635 1c 714 A2 Q2 2| 1853-0036 |XSTR SI 2N3906
Al U503 | 7| 1820-1887 |IC sN7aLs37acP |42 a3 2| 152370475 X3k & S At
Al VR200 1902-0680 DI0 6.2V 5% . 25W
Al vrRso1! ol 193:2-3182 0I0 12 1V 57 . 4W A2 R1 7| 0757-0200 |R-F 5. 62K1%
SR R R AR O 5 |
Al al gi159-000% A2 R4 5| 2:00-3210 {R-VAR L0k 10% 5w
a1 M2 10| 8152-0008 | JoMEER Az R6 o | 5698-2123 |R-F 493 1% 125w
Al Wa | O] 8155-0005 | JUMPER Az R7 3| c698-2014 |R-F 787 1% .125w
Al W5 ol s1s9-000s | JuMpER A2 RB §| 0757-0283 |R-F 2K1% .125W F
Al W7 5130-2401 |CBL RBN 150 MM |32 RS 6| 0757-0443 R-F 20K1% .123W
Al We 08116-61605  [CABLE ASSY. SIG.0/P|43 R1O |54 o787 0822 |RCE 29°00% o2&
Al W9 08116-61607 |CABLE ASSY. TRIG." v L >
Al w10 08116-61608  |CABLE ASSY. TRIG./P| 4, 212 s 8282_2222 RF éMaé% 5w
A2 R14 5 - R-F 5 36KL®
Al Wil 08116-61608  [CABLE ASSY. CNTRI/P| 5 R1e >| 0698-2014 |R-F 787 1% 125w
A2 R16 11 1810-0316 }R-NETWORK & iCF
A2 R17 o| 2160-3214 |R-V 100K L0% ‘W
A2 R18 0 %%gg—giég R-V 100K 10% 5w
A2 R19 i - R-F 1.62K 1%
N
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Model 8116A Replaceable Parts
Table 6-3. Replaceable Parts
" REFERENCE c| H-P PaRT DESCRIPTION REFERENCE C| H-P PART DESCRIPTION
DESIGNATOR |b| NUMBER DESIGNATOR | Db | NUMBER
A2 R20 | 3| ©698-3446 | R-F 383 1% 125w ] A2 VR1 4| 1802-D786 { DID-ZNR 9V 5%.5W
A2 R21 1810-0470 | R-NETWORK 8X2.2K | A2 VR2 | 7| 1902-0949 | DIO-ZNR 4.3V
A2 R22 | 0| 2100-3214 |R-V 100K 10%  5W
A2 R23 0757-0476 f R-F 301K 1% 125 | A2 Wi 0| 8159-0005 | JUMPER
A2 R24 | S| 2100-0554 | R-V 500 10% .5W [A2 W2 0| 8159-000% | JUMPER
A2 R25 | ol 2100-3214 | R-V 100K 10% . 5W
A2 R2B 0757-0276 | R-F 301K 1% 125 A3 08116-66503( BD AY-MICROPRCR
ﬁ% 2%; ? 2100-0554 | R-V 500 1D%  5W
0698-4442 |R-F 4 42K1% :
A2 R29 | 8| 0757-0417 |R-F 562 1% .125W|A3 BT1 6| 1420-0251 | BATTERY-NICAD
A2 r30 | g 698-3152 | R-F 3.48 k A3 c1 3| G160-4493 | C-F 27PF 5% 200V
A2 R31 | 0| 2ip0-0%57 |R-Vak 2K 1ov sw (A3 c2 3| 0160-4493 | C-F 27PF 5% 200V
A2 R32 | 0| 2100-0567 |R-VAR 2K 10% .5W |A3 €3 5| 01E80-0576 | C-F . LUF 20% CER
A2 R332 3 0757-0458 R-F &1.1k A3 ca 5 G160-0576 | C-F .1UF 20% CER
A2 R35 [O| 0757-0801 |R-F 100 1% .125W |A3 Cs 5| 06180-0576 [C-F .1UF 20% CER
A2 R385 ol o787-0an1 |R-F 100 1% 125w | A3 o] Q| 0180-2856 | C-F 47UF 10% 25V
A2 R4l | 6| 0698-6260 |R-F 10K 1% 125w [A3 C7 51 018G-2207 | C-F LOOUF 10V
LY R42 | 6| 0698-638f) [R-F 10K, 1% .125W [A3 cs8 O| 018C-2856 | C-F 47UF 10% 25V
A2 R43 | 0| 2z100-3252 R-TRMR 5% A3 C9 5| 016G-0576 |C-F .1UF 20% CER
A2 R44 | 6| 0757-0465 |[R-F 100K1% 125w |A3 cll 5| 0i60-0576 | C-F .1UF 20% CER
A2 R45 | 1| 0698-3155 |R-F 4 64K 1% .125 |A3 Cl2z 5] 0160-0576 | C-F .1UF 20% CER
A2 R46 | 6| 0757-0465 |R-F 10CK1% 125w |A3 C13 5| 0i60-0576 {C-F . 1UF 20% CER
A2 RA47 3 0698-4486 | R-F 24 K1 A3 cla 5| 0L60-0576 | C-F _1UF 20% CER
A2 R4S 4 0698-4487 | R-F 25 %K 1% A3l C1i5 5| 0160-0576 |C-F .1UF 20% CER
A2 RS0 | 8| 181D0-0206 |R-NETWORK 7X10K |[A3J Cle S| 0180-0576 | C-F .1UF 20% CER
A2 R51 |[3] 0757-0280 |R-F iK1% .125W F |A3 Ci7 34 0160-0576 [G-F .1UF 20% CER
A2 RS2 | 1| 0Bgg-3452 |R-F 147K1% .125W A3 Ci8 54 0160-0576 | C-F . 1UF 20% CER
A2 RS 4 8| v757-0277 |R-F 49.8 1% A3 cl9 5| 0160-0576 |C-F . 1UF 20% CER
A2 R55 | 1| ©0B928-3444 {R-F 316 1% . L125W|A3 €20 |5} 0180-0576 | C-F _1UF 20% CER
A2 R56 | 2| 0B98-5324 [R-F 187 1% 125w |A3 ¢zl | 5| 0160-0576 |C-F .1UF 20% CER
A3 c22 | 5| 0160-0576 |C-F .1UF 20% CER
A3 ¢23 | 5| 0160-0576 |C-F .1UF 20% CER
A3 c24 | 5| 0160-0576 |C-F .1UF 20% CER
A3 c25 | 5| 0160-0576 |C-F .1UF 20% CER
A2 U1 g 1826-0519 |ICc TLO71iCC A3 C2%6 5 0160-0578 | C-F .1UF 20% CER
1826-0519
2% H% g iB20-1885 %g,;h?ztg?73 A3 c27 5 0160-0576 |C-F .1UF 20% CER
AZ ua 5| 1826-0276 |IC 78L05 V RGLTR JA3 Ge8 | 3| 0160-0576 [C-F . 1UF 20%4 CER
Ao Us a | 1826-0753 |IC 3400 4B A3 czg | 5| 0160-3877 |C-F 100PF zOOV
A2 Uug 3| 1826-0729 |IC-CONV 7522JN A3 C30 |s| 0160-0576 |C-F .1UF 20% CER
A2 u7 91 1826-0635 IC 714 A3 €31 |s| 0160-0576 |C-F .LUF 20% CER
A2 Us 41 1826-0638 [IC-7524JN A3 €32 | 5| 01860-0576 |C-F .1UF 20% CER
A2 U9 ¢ | 1826-0635 IC 714 A3 €33 | 5| 0160-0576 |C-F ,1UF 20% CER
A2 Uio |4 | 1826-0639 [IC-7524IN A3 €34 |s5| 0160-0576 {C-F 1UF 20% CER
A2 ut1 |9 | 1826-0835 IC 714 A3 C36 |[si DLB0-0576 |C-F 1UF 20% CER
A2 uiz |3 | 1826-052L [IC-TL a72cP
A2 Uii |3 | tg28-0729 |[IC-CONV 75223N A3 CR1 9| 1901-0535 |DIO SCHOTTKY
A2 U4 |3 1820-1216 [IC-SN74LS138 A3 CR2 9| 1901-0%535 |DIGC SCHOTTKY
AZ 15 6 1820-1730 |IC OCTFF74L8273 |A3 CR3 1| 1901-1098 |DIO-SWIT.LN4150
A3 CR4 | 1| 1901-1098 |DIO-SWIT.LIN4150
A2 ule |9 | ts2e-0501 [IC-CMOS 40538
A2 ul7 |9 | 1826-0501 [IC-CMOS 4053B A3 I1 0| 1251-3141 [CONN SOPIN RIBN
A2 Ul9 |1 | 1820-1199 [IC SN74LS 03 A3 J2 8| 1251-0541 |CONN 34PIN RIBN
A2 U20 |3 | 1820-1215 |IC-SN7415138 A3 J3 0| 1251-3167 [CONNECTOR 4 PIN
AZ U2t |6 | 1820-1730 [IC OCTFF74L5273
A3 MP1 | 7| 1400-0824 | CABLE STRAP
AZ u2z |e| 1820-1730 |IC OCTFF74L$273
A2 Uz3 |6 | 1820-1730 |IC OCTFF7415273
A2 u24 1526-0687 [IC CONV i8-DIP-P |A3 P1 5[ 1258-0124 [PIN PROG JUMPER
A2 u2s |9 | 1826-0835 |Ic 714
A2 uze |o| 1826-0835 |IC 714 A3 a1 9| 1853-0281 [XSTR SI  2907A
A2 u27 |3 | 1828-0729 |IC-CONV 75223N ég Eé ; éaég-ozao R-NETWORK 9X10K
698-8812 [R-F 1 1% L12%W
A2 U28 | 3] 1826-0521 [IC-TL G72CP A3 R3 3| 1810-0277 |R-NETWORK 9X2.2K
A2 U3l (0| 1826-0180 {IC TIMER NESSSE | a3 RA 7| 1810-0238 |R-
\ R-NETWORK 8X100
AZ vag 191 1820-1197 {IC SN74LSGO A3 RS 7| 1810-0238 [R-NETWORK 8X100
A2 us3 |8 | 1820-1720 |[IC OCTFF74LS273
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8116A

REFERENCE C{ H-P PART DESCRIPTION REFERENCE C H-P PART DESCRIPTION
DESIGNATOR, | D| NUMBER DESIGNATOR |D | NUMBER
a3 08116-66503 BD AY-MICROPRCR Ad 08116-66504 BD AY-KEY
a3 RB 3| 0757-0412 R-F 365 1% .125w] A4 DS1 3| 1950-0665 | LAMP-SOLID STATE
A3 R7 61 0757-0407 R-F 200 1% .125W[|A4 DS2 3| 1990-0665 | LAMP-SOLID STATE
A3 RS 6] 0757-0465 R-F 100K1% .125wW]A4 DS3 3] 1990-0865 | LAMP-SOLID STATE
A3 R9 6| 0757-0465 R-F 100K1% .125WlA4 DS4 3| 1990-0665 | LAMP-SOLID STATE
A3 R10 | 3| 1810-0037 R-NETWORK DIP A4 Dss 3| 1990-0685 | LAMP-SOLID STATE
A3 R11 8| 1810-0503 R-NETWORK 3.3K .Y DS6 3] 1950-0865 | LAMP-SOLID STATE
A3 R12 11 1810-03186 R-NETWORK 8X10K JA4 DS7 3| 19%0-0665 | LAMP-SOLID STATE
A3 R13 | 8| 1810-0208 R-NETWORK 7X10K [A4 DS8 3| 1990-0865 | LAMP-SOLTID STATE
Al R14 | 9| 1810-0330 R-NETWORK 8X470 fA4 MP8 | 6| %04i-028% |KEY-CAP PRL-G LT
A3 R15 1810-0280 R-NETWORK 9x1ok | A4 MP8 6| 5041-0285 | KEY-CAP PRL-G LT
A2 R16 1810-0378 R-NETWORK 47K A4 MP10 | 6| 5041-0285 | KEY-CAP PRL-G LT
A3 R17 | 7| 0698-8812 R-F 1 1% .125W Ad DS11 | 3| 1980-0865 | LAMP-SOLID STATE
A3 R18 | 3] 0757-0280 R-F LKi% .125W F|A4 0S12 | 3| 1990-0665 | LAMP-SOLID STATE
A3 R19 | 3] 0757-0280 R-F LlK1% .125W F| A4 DS13 | 2| 1990-0865 | LAMP-SGLID STATE
A3 R20 3| 0757-0280 R-F LK1% .125W F] A4 DS14 | 3] 1990-0D6E65 LAMP-SOLID STATE
A3 RTL | 5| 0837-0050 THMS 1K DIS Ad DS15 | 3| 1990-0665 | LAMP-SOLID STATE
A3 TP8 0360-0535 TERM TEST POINT Ad MP15 | 6| 5041-0285 | KEY-CAP PRL-G LT
A3 U1 2| 1820-209% IC MPU MCEBE302P Al MPi16 | B| 5041-0285 | KEY-CAP PRL-G LT
A3 U2 A 1820-2075 IC SN74LS245 Ad DS17 | 3| 19903-0665 | LAMP-SOLID STATE
A3 U3 31 1827-2024 IC SN74L5224 Ad MP17 | 6] 5041-0285 KEY-CAP PRL-G LT
A3 ua 3| 1820-2024 IC SN74LS244
A3 us 3| 1818-3103 ROM B A4 DS18 | 3| 1995-0665 | LAMP-SOLID STATE
A4 MP20 | 6| 8041-0285 |KEY-CAP PRL-G LT
A3 us 4] 1818-3104 ROM A ad MP2Y | 8| 5041-0285 | KEY-CAP PRL-G LT
A3 U7 5| 1818-3105 ROM & Ad MP22 | 6| 5041-0285% | KEY-CAP PRL-G LT
a3 us 6| 1818-3106 ROM 8 A4 MP23 | 6| 5041-0285 |KEY-CAP PRL-G LT
A3 U9 7 | 1818-3107 ROM 7
A3 Uio 71 1818-1330 IC RAM 444C Ad MP24 | 8| 5041-0285 KEY-CAP PRL-G LT
A3 Uli 71 1818-1330 IC RAM 444C Ad J1 1251-6255 CONN-POST 20F
A3 utz 3| ts20-1218 IC-SN74L5138 Ad J2 1251-6255 | CONN-POST 20F
AR I E 5 L R
A i 3| 1820-12186 - Ad MP1 | 5| s5041-0309 |CAP KEY QUARTER
A3 uLs 3] 1820-1414 IC 74Ls12 Ad MP2 5| 5c41-0209 | CAP Kg; {EgtRTER
a4 MP7 D] 5041-0726 |KEY C
Qg ﬂig g #iﬁ?éé@?T ﬁ§7§§5%%537ﬂcp Ad Meil | 5| 5041-0278 | KEY-CAP PRL-GRAY
- - Y-CAP SRF-G LT
A3 1% | 6| 1820-1730 IC OCTFFT74LS273 A4 MP13 | 7| 5041-0351 | KE
Ad MP14a | 7| s5041-035t | KEY-CAP SRF-G LT
A3 Uls (1| 1820-1298 IC-SN74LS251 Al MP18 | 7| 5G41-0351 | KEY-CAP SRF-G LT
A3 U2a | 7] 1820-1426 IC-SN74LS145 Al MP1g | 7| 5041-035f | KEY-CAP SRF-G LT
A3 Uzi | 3| 1820-2024 IC SN74LSz44
A3 uzz | 4] 1820-2132 IC ICM7218A A4 S1 7! 5060-9436 | $w P-BTN SINGLE
A3 u23 | 7| 1820-1897 IC SN74LS374CP Al 83 71 5060-9436 | SW P-BTN SINGLE
Ad 57 7| 5060-9436 | SW P-BTN SINGLE
A3 U24 §7| 1820-1987 IC SN74LS374CP Al 58 1 50B0-9436 | SW P-BTN SINGLE
a3 uzs | 4| 1820-2075 IC SN74L5245 Ad ) 7] 5060-9436 | Sw P-BTN SINGLE
&1 U6 | 3| 1820-2024 IC SN74L5244
A3 uz? | 7| 1826-0161 IC-LM 224N Ad S10 | 7| 5060-9436 | SW P-BTN SINGLE
A3 Uz8 [ 8| 1858-0058 XSTR QUAD °©NP A4 S11 7| 5060-9436 | 5w P-BTN SINGLE
Ad $13 7| 5060-9436 | SW P-BTN SINGLE
A3 U298 |3 1858-0053 XSTR GJUA: NPN a4 s14 | 7| 5060-8436 | SW P-BTN SINGLE
A3 u3o [ 8| 1820-2219 IC A4 515 7| 5060-9436 ) SW P-BTN SINGLE
A3 U31 [ 3| 1820-2058 IC MC3448aL
A3 U32 [ 3| 1820-2058 IC MC3443AL A4 S16 7| 5S060-9435 | SW P-BTN SINGLE
A3 U3z | 3| L820-2058 IC MC3448AL Ad S17 7| s060-9436 | SW P-BTN SINGLE
Al Si8 7| 50680-5436 | SW P-BTN SINGLE
A3 U34 | 3§ 1820-2058 IC MC3448RaL A4 S19 7| ©060-9436 | SW P-BTN SINGLE
A3 U3s | 1] 1820-1416 IC SN74LS14N A4 Szo | 7| 5060-9436 | SW P-BTN SINGLE
A3 U3z [71] 1820-1840 IC SN74LS366N
a3 u37 | 71{ 1820-1195 IC SN74LS17SN Ad 521 7| S060-9436 | SW P-BTN SINGLE
a3 uzs | 8| 1818-3108 ROM § Ad S22 7| s060-8436 | SW P-BTN SINGLE
A3 8159-0005 JUMPER Al $23 7| s060-9435 | SW P-BTN SINGLE
A3 Wd 0| S18D-2405 CBL RBN 350 MM A4 s24 | 7| 5060-8436 | SW P-BTN SINGLE
AS Y1 21 0410-0782 QUARTZ 4MHZ Al "2 8| S180-2403 | CBL RRN 260 MM
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Model 81164 Replaceable Parts
Table 6-3. Replaceable Parts

REFERENCE C | H-P PART DESCRIPTION
DESIGNATOR |p | NUMBER

AS 0811B-66505| BD AY DISPLAY
AS DS1 6] 1990-0486 |LED-VISIBLE RED
AS Ds4 1990-0806 | LED HLMP-230DRED
AS DS5 5| 1990-0774 | LED HLMP 2600
AS DSE S| 1990-0774 | LED HLMP 2600
AS ps7 5| 1980-0774 | LED HLMP 2800
AS DS15 | 6| 1990-0486 |LED-VISIBLE RED
AS DS18 | 6| 19906-0486 |LED-VISIBLE RED
A5 DS17 16| 1990-04%6 | LED-VISIBLE RED
AS DS18 1990-0806 | LED HLMP-2300RED
AS DS18 (6| 1590-0486 |LED-VISIELE RED
AS DS20 (6| 1990-0:86 |LED-VISIBLE RED
AS DS2t |5 1990-0486 | LED-VISIBLE RED
As DS22 8| 31990-0486 | LED-VISIBLE RED
AS DS23 16| 1990-0496 |LED-VISIBLE RED
AS Ds24 | 6] 1530-04%6 |LED-VISIBLE RED
A5 Ds25 |6 1590-0486 [LED-VISIBLE RED
AS DS26 [8 ] 1950-0486 |LED-VISIBLE RED
A5 DS27 |6 | 1990-0486 |LED-VISIBLE RED
AS DS28 |6 1990-0486 |LED-VISIBLE RED
A5 DS33 |6 1990-D486 |LED-VISIBLE RED
AS D534 |61 1990-0486 [LED-VISIBLE RED
AS DS35 16| 1890-0486 |LED-VISIBLE RED
AS DS36 | 6| 1990-0486 |LED-VISIBLE RED
AS 0S37 |6 1990-0486 {LED-VISIBLE RED
AS DS38 6| 1990-0486 |LED-VISIELE RED
AS D540 |61 1990-0486 [LED-VISIBLE RED
AS DS41 12| 1690-0846 |DISPLAY SOLID ST
AS D542 2| 1990-0846 [DISPLAY SOLID &T
AS DS43 |21 1990-0846 |DISPLAY SOLID ST
AS DS44 12| 1990-0845 |DISPLAY SOLID ST
AS J1 1251-7431 | CONN POST 20M
A5 Jz 1251-7431 | CONN POST 20M
AS S1 3101-2529 | SW RPR
A5 52 3101-2529 | SW RPR
AS S3 3101-2529 | SW RPR
AS sS4 3101-2529 [ SW RPR

AS 08116-66506 BD AY HPIB
a8 s1 1| 3101-1860 | SW AY-SL
AB J1 1251-3283 CONN R&F MICRO
AB w2 §180-2404 CABLE RBN 300 N.N.
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Model 8116A Replaceable Parts
Table 6-3. Replaceable Parts
REFERENCE | H-P PART DESCRIPTION REFERENCE C| H-P PART DESCRIPTION
DESIGNATOR | D NUMBER DESIGNATOR |D | NUMBER
A2 CR16 | 1| 19501-1098 | DIO-SWIT.1N4150
FRAME A2 CR17 |1 1901-1098 | DIO-SWIT.1N4150
AZ F1 1] 2110-0343 | FUSE 250A 125V
AZ F2 1(2110-0343 | FUSE 250A 125V
A2 Ja 2| 1251-3119 | CONN 20PIN RIBN
A2 J5 2| 1251-3119 | CONN 20PIN RIBN
A2 8| 0O8116-66512 | BD AY-CONTR. OPT
Ad 0| 08116-66514 | BD AY-KEY OPT | Az 1 5| 0490-1137 | RELAY-REED 1A
AS 1| 08116-66515 | BD AY-DISPL OPT | A2 K2 S| 0490-1137 | RELAY-REED 1A
A2 X3 S| 0490-1137 | RELAY-REED 1A
J5 1] 1250-0083 CONN BNC BLKHD AZ K4 5| 0490-1137 | RELAY-REED 1A
J6 1] 1250-0083 CONN BNC BLKHD
J7 9| 1251-2291 JACK TELE A2 L1 0] 9170-0884 | CORE MAGNETIC
A2 L2 0| 9170-0884 | CORE MAGNETIC
MP3 8| 4040-1873 PANEL FRONT
MPS 08116-60254 | PANEL REAR A2 Q1 1| 1854-0215 | XSTR SI 2N3904
MP45 8 | 2850-0001 NUT-HEX 318-32TH |AZ Q2 2| 1853-0036 | XSTR SI 2N3908
a2 Q3 2| 1854-0472 | XSTR SI MPS Al4
A2 Q4 2| 1854-0472 | XSTR SI MPS Ala
A2 08116-66512 | BD AY-CONTR. OPT A2 Q5 2| 1853-0036 | XSTR SI 2N3908
A2 Q6 11 1854-0215 | XSTR SI 2N3904
A2 c1 g9 0160-3829 | C-F 2.2UF 10% A2 7 -
AZ ¢l 2 8128‘%322 S'F 4?8}“5 O oV Q 2| 1853-0036 | XSTR SI 2N3908
A2 c4 |0 - - 0% 25V ]az RL 7| 0757-0200 | R-F 5.B62K1%
AZ C5 5 0l60-0576 | C-F .1UF 20% CER|A3 R2 5| 2100-0554 | R-V 500 10% .5W
A2 c7 3| 0OL60-4386 [ C~F 33PF 5% 200V{aA2 R3 3| 0757-0420 | R-F 750 1% .125W
A2 R4 6} 2100-3210 | R-VAR 10K 10%.5W
A2 c3 2 D160-4386 | C-F 33PF 5% 200V |4 - - 1
A2 <8 3 8%38'33%2 E_F 495EF To5y 2 R6 5| 0698-4123 | R-F 499 1% .125W
A2 ci1s 0 - - 10% 25V | A2 R7 3| 0698-4014 ! R-F 787 1% .125W
A2 ciip (0| 0180-2856 | C-F 47UF 10% 25V |a2 RE 6| 0757-0283 | R-F 2K1% .125W F
A2 clz |7| 0160-3879 |[cC-F .OLUF 10OV A2 RS 6| 0757-0449 | R-F 20K1% .125W
A2 R10 5| 0757-0472 | R-F 200K1% .125W
A2 ci13 |5| 0160-3877 { C-F 100PF 200V AD R11 - -
Az €13 13 8{23_3513 E'E AginUéng 4| 0698-8827 | R-F 1M 1% .125W
L.V] €15 |3 - -F . 50VIaz R12 4| 0698-8827 | R-F 1M 1% .125W
A2 Cc16 |D| 0188-28568 | C-F 47UF 10% 25V ] a2 R13 1] 0698-3444 | R-F 316 1% . 125W
A2 cl7 |s 0160-0576 | C-F .1UF 20% CER|a>2 R14 51 0698-3258 R-F 5.3BK1l%
A2 R15 3| 0698-4014 | R-F 787 1% .125W
A2 cis |5 0160-0576 | C-F .l1UF 20% CER|A2 R16 1810-0318 -NETWORK 8X10K
8 i |3 sdvoe ) gr gu a0 o o| 2r00s2rs | av
A2 c20 |5 - - 200V A2 R17 0| 2100-3214 | R-v 100K 10% .5W
A2 €21 3] 0160-4386 | C-F 33PF 5% 200V })a2 R18 0] 2100-3214 | R-V 100k 10% .5W
A2 c22 | 5| 0O160-0576 | C-F .1UF 20% CER]aA? R19 i| 0757-0428 R-F 1.62K 1%
A2 R2G 3| 0688-3446 R-F 383 1% .125W
A2 c23 |5| 0180-0576 | C-F .1UF 20% CER | A2 R71 - -
A2 S E 8}28’82;2 C'F '%BE oy GER 1810-0470 | R-NETWORK 8X2.2K
A2 ces |5 - C-F . 20% CER | A2 R22 0} 2100-3214 R-V 100K 10% .5W
A2 C26 g 8%28-32;3 8—; -iHE 583 EEE Az R23 0757-0476 R-F 301K 1% .125
A2 ca7 ' : Y R24 |5 | 2100-0554 | R-v 500 10% .5W
A2 cz28 |s| 0160-0578 | C-F .1UF 20% CER|A2 R25 0 2100-3214 | R-V 100K 10% .SW
' ¢?9 {5| 0160-0576 | C-F _1UF 20% CER|A2 R26 0757-0476 | R-F 301K 1% .125
A2 c30 | 5] 0180-0576 | CG-F .1UF 20% CER|A2 R27 5| 2100-0554 | R-V 500 10% .5W
a2 c31 |{5] 0160-05768 | C-F .1UF 20% CER| A2 R28 1] 0698-4442 | R-F 4.42K1%
a2 CRI |t] 1801-1098 | DIO-SWIT. 1N4150 |A2 R2§ 8] 0757-0417 | R-F 562 1% .125W
AZ CR2 | 1] 1901-10%8 | DIO-SWIT INA41SO |AZ R30 |9 ] 0698-3153 | R-F 3.83K1%
A2 CR3 | 1| 1901-1098 | DIO-SWIT.INAISO {A2 R31 |0 ]| 2100-0567 | R-VAR 2K 10% .5W
Az CR4 | 1| 1901-1098 | DIO-SWIT 1N4150 |aA2 R32 | 0| 2100-0567 | R-VAR 2K 10% .5W
A2 CRS |1| 1901-1098 | DIO-SWIT. 1N4150 |AZ R33 |3 | 0698-4444 | R-F 4.87K1%
A2 CR6 |1| 1901-1098 | DIO-SWIT.IN4150 |aA2 R35 | 0| 0757-0401 | R-F 100 1% .125W
a2 CR7 |8 | 1901-0%35 | DIO SCHOTTKY A2 R36 (0] 0757-0401 | R-F 100 1% .125W
A2 CR8 ] 9| 1901-0535 | DIO SCHOTTKY A2 R37 (9] 0757-0442 | R-F 10K1% .125W
A2 CR9 }9| 1901-0535 | DIO SCHOTTKY A2 R38 | 9| 0698-4424 | R-F 1.4K1% .125W
A2 CR10} 9| 1901-0535 | DIO SCHOTTKY A2 R36 |9 | 0757-0442 | R-F 10K1% .125W
A2 CR11[9]| 1901-0535 | DIO SCHOTTKY AZ R40 |3 | 0757-0D280 | R-F 1K1% .125W F
A2 CR12|8§ 1901-0535 | DIO SCHOTTKY A2 R4l |6 | 0698-6360 | R-F 10K.1% .125W
A2 CR13| 9] 1901-0535 | DIO SCHOTTKY a2 R42 )6 | 0698-6360 | R-F 10K.1% .125W
A2 CR14| 1} 1901-1098 | DIO-SWIT 1N41S0 2 R43 |0 | 2100-0567 | R-VAR 2K 10% . 5W
A2 CRI1S5| 1} 1901-1098 | DIO-SWIT IN4150 | a2 R44 |[6 | 0757-0465 | R-F 100K1% .125W
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Replaceable Parts

Table 6-3. Replaceabie Paris

Model 8116A

REFERENCE c H-P PART DESCRIPTION REFERENCE C H-P PART DESCRIPTION
DESIGNATOR | D NUMBER DESIGNATCOR |D| NUMBER
A2 R45 1 0698-3155% R-F 4.64K 1%, 125 |A2 U4l 7 1820-1278 IC 74LS 191
A2 R48 | 6| 0757-0465 R-F 100K1% .125W |A2 U4z 7| 1820-1278 IC 74L8 191
A2 R47 | 3| 0698-4486 R-F 24 9K1% A2 uas 6| 1820-1730 IC OCTFF74LS273
A2 R48 4] 0698-4487 R-F 25.5K 1%
A2 R50 | 8| (810-0206 R-NETWORK 7X10K |[A2 VR1 41 1302-0786 |DIO-ZNR 9V 5%.5W
AZ VR2 7 02-0949 ZNR 4 3V
TR el R B :
-3452 R-F 147K1% .1 A2 W2 0| 8159-0005 |[JUMPER
A2 R54 | 8| 0757-0277 R-F 49 9 1% AZ W3 0 -000
AZ R32 1| 0898-3444 |R-F 3is 1% .125W §159-0005 | JUMPER
2 - 4 ~-F 187 1% .125W
R Ad 08116-66514 | BD AY-KEY CPT
A2 R57 3| 0757-0280 R-F 1K1% .125W F
A2 R58 3| 0757-0280 R-F 1K{% .125W F A4 DS1 3] 1830-0665 LAMP-SOLID STATE
A2 R59 3| 1810-0243 R-NETWORK 8X6. 8K |A4 DS2 3| 1890-0665 LAMP-SOLID STATE
A2 RE60 7 1810-0205% R-NETWORK 7X4 7K | A4 Ds3 3 1990-0665 LAMP-SOLID STATE
A2 R61 8| 1810-0206 R-NETWORK 7X10K |A4 Ds4 3| 1890-0865 LAMP-SOLID STATE
Ad bS5 3 1990-0665 LAMP-SOLID STATE
A2 R62 5| 1810-02023 R-NETWORK 7X470
A2 RE3 5 1810-0203 R-NETWORK 7X470 A4 DsS@é 3 1950-0665 LAMP-SOLID STATE
A2 R64 | 5] 1810-0203 R-NETWORK 7X470 |A4 D57 3] 1980-0665 LAMP-SOLID STATE
A2 RES 8 0898-3441 R-F 215 1% .125W|A4 Dsg 3 1980-0665 LAMP-SOLID STATE
A2 REB 1| 0757-0428 R-F 1.82K 1% Ad DS9 3} 1990-0665 | LAMP-SQLID STATE
A4 DSI10 | 3| 1890-0665 LAMP-SOLID STATE
A2 R&67 1 0757-0428 R-F 1.62K 1%
Ad DS1t | 3| 1990-0665 | LAMP-SOLID STATE
Ad Dsi2 | 3| 1990-088% LAMP-SOLID STATE
Ad DS13 {3 1990-06€5 LAMP-50LID STATE
A4 DS14 | 31 1980-06865 LAMP-SOLID STATE
A2 ul g 1826-05189 IC TLO71CC A4 DS15 | 3 1980-0665 LAMP-SOLID STATE
A2 uz2 9 1826-0518 IC TLO71CC
-V U3 2 1820-1885 IC-SN7415173 A4 DS16 { 3 1990-0665% LAMP-SCLID STATE
A2 U4 5| 1826-0276 IC 78L05 V RGLTR |A4 DS17 | 3| 1890-0665 LAMP-SQLID STATE
A2 us 9 1826-0753 IC~-TL C74 ACN Ad Ds18 | 3 1980-0665 LAMP-S0OLID STATE
A2 Ue 3 1826-0729 IC-CONV 7522JN A4 J1 1251-6255 CONN-POST 20F
A2 u7 9 1826-0635 IC 714 A4 J2 1251-6255 CONN-POST 20F
A2 ug 41 1826-063% IC-7524JN
A2 ) g 1826-0635 ¢ 714 Ad MP1 S| 5041-0309% |CAP KEY QUARTER
A2 U110 | 4| 1826-0639 IC-7524IN Ad MP2 S| 5041-0309% |CAP KEY QUARTER
Ad MP3 5| 5041-0309 |CAP KEY QUARTER
A2 Ull |9 | 1826-083%5 IC 714 Ad MP4 71 5041-0351 | KEY-CAP SRF-G LT
A2 U1z 3 i826-0521 IC-TL 072CP Ad MPS 7 5041-0351 KEY-CAP SRF-G LT
A2 ul3 3 1826-0729 IC-CONV 7522JN
A2 Ulds |3]| t82p0-1218 IC-SN74L5138 Ad MP6 7] 5041-0331 KEY-CAP SRF-G LT
A2 uis 3] 1820-1730 IC OCTFF74L5273 Ag 23:% g gggi-gg%g ?E; ggg %gt 6 LT
A2 U1l6 [ 1826-0501 IC-CMOS 4053B - - -
AD 017 g 1826-0501 IG-CMOS 40538 A4 2MP3 B 5041-0285 KEY-CAP PRL-G LT
AZ uis 6| 1820-1730 IC OCTFF74LS273 a4 2MP10 | 6] 5041-0285 | KEY-CAP PRL-G LT
AZ uig 1| 1820-1199 IC SN74Ls D4 A4 MP11 | S5 5041-0276 | KEY~-CAP PRL-GRAY
A2 U0 3 1820-1216 IC-SN74LS138 A4 MP12 | S 5041-0276 KEY-CAP PRL-GRAY
4 MP13 | 7| 5041-0351 | KEY-CAP SRF-G LT
A2 Uz21 6| 1820-1730 IC OCTFF74LS273 |a4 MPi4 | 7] s041-0D351 KEY-CAP SRF-G LT
A2 u22 6| 1820-1730 IC OCTFF74L5273
A2 U223 6 1820-1730 IC OQCTFF74L5273 |A4 2MP15 | B 5041-0285 KEY-CAP PRL-G LT
A2 uz24 1826-0697 IC CONV 18-DIP-P |A4 ZMPlE | 6| 5041-0285 | KEY-CAP PRL-G LT
A2 25 9 1826-0635 ICc 714 A4 2MP17 | 6 5041-0285 KEY-CAP PRL-G LT
A4 MPL18 | 7| 5041-0351 [ KEY-CAP SRF-G LT
AZ uze 9 1826-0635 IC 714 Ad MPL19 | 7 5041-0351 KEY-CAP SRF-G LT
A2 uzv 3| 1826-0729 IC-CONV 7522JN
A2 uz28 3 1826-0521 IC-TL 072CP Al 2MP20 | B 5041-0285% KEY-CAP PRL-G LT
A2 U289 3 1826-0729 IC-CONV 7522JN A4 MP21 | & 5041-028% KEY-CAP PRL-G LT
A2 u3o 3 1826-0521 IC-TL Q72CP Al MP22 | 6 5041-0285 KEY-~CAP PRL-G LT
Ad MP23 | 6 5041-0285 KEY-CAP PRL-G LT
A2 U3l 0| 1826-0180 IC TIMER NESS5E |A4 MP24 | B 5041-0285 KEY-CAP PRL-G LT
A2 U3z 0| 1820-0801 IC DGTL MC 10101
A2 u33 7 1820-1400 IC MC10104P Ad Si 7 5060-9436 SW P-BTN SINGLE
A2 U3a 7| 1820-1400 IC MC10l04P Ad S2 7 5060-9436 SW P-BTN SINGLE
A2 U3s 3| 1820-0820 IC MC10135L Ad S3 7 5060-9436 SW P-BTN SINGLE
A4 S4 7 5060-9436 SW P-BTN SINGLE
A2 u3se 3| 1820-0820 IC MCLGL35L A4 S5 7] 5060-9436 | SW P-BTN SINGLE
A2 u3z 1| 1820-1686 IC MC 10103
A2 u3s 5| 1820-1052 IC DGTL MC 10125 {A4 S6 7| 5060-9436 | $W P-BTN SINGLE
A2 u3s 3| 1820-1282 IC 74LS109 TTL Ad $7 7 5060-9436 SW P-BTN SINGLE
A2 u40 g | 1820-1197 IC SN74LS00 A4 58 7 5060-943¢6 SW P-BTN SINGLE
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Model 8116A Replaceable Parts
Table 6-3. Repiaceabie Parts
REFERENCE C H-P PART DESCRIPTION REFERENCE C H-P PART DESCRIPTION
DESIGNATOR |b | NUMBER DESIGNATOR [ D | NUMBER
Ad S9 7| S060-9436 SW P-BTN SINGLE |AS S1 3101-2523 SW RPR
A4 $10 | 7| 5060-9438 SW P-BTN SINGLE |AS 52 3101-2529 | SW RPR
AS $3 3101-2529 | SW RPR
A4 Silt | 7| 5080-9436 SW P-BTN SINGLE |AS5 S4 3101-2529 SW RPF
Ad S1z2 | 7] SO80-9436 SW P-BTN SINGLE
A4 S$13 | 7| 5060-9438 SW P-BTN SINGLE
Ad S$14 | 7] S060-9436 SW P-BTN SINGLE
Ad $15 7] 5060-9436 SW P-BTN SINGLE
A4 S16 |7 | SCEB0-2438 SW P-BTN SINGLE
A4 S17 (7| 5060-9438 SW P-BTN SINGLE
Ad S18 7] 5060-9436 SW P-BTN SINGLE
Ad S19 7] S5080-39438 SW P-BTN SINGLE
Ad 520 (7] 5080-9436 SW P-BTN SINGLE
Ad S21 (7] 5060-94386 SW P-BTN SINGLE
A4 522 7| 5060-9436 Sw P-BTN SINGLE
Ad 523 17| 5060-9436 SW P-BTN SINGLE
A4 S24 17| 5060-9438 SW P-BTN SINGLE
Ad Wi 8| 5180-2403 CBL RBN 260 MM
AS 08116-66515 | BD AY-DISPL OPT
AS DS1 6| 1980-0488 LED-VISIBLE RED
AS bsz 5] 1990-0774 LED HLMP 2600
A5 DS3 5| 1990-0774 LED HLMP 2600
A5 DsS4 5| 1990-0774 LED HLMP 2600
AS DS5 5| 1985-0774 LED HLMP 2600
AS DS§ 5| 19890-0774 LED HLMP 2600
AS DSs7 5] 1990-0774 LED HLMP 2600
A5 D58 1890-0808 LED HLMP-2300RED
A3 DSi5 ] B8] 1990-0486 LED-VISIBLE RED
AS DS16 { 6| 1590-0486 LED-VISIBLE RED
AS DSL17 1980-0486 LED-VISIBLE RED
AS DS138 1990-080¢ LED HLMP-23D0ORED
AS DS19 | 6| 1990-04856 LED-VISIBLE RED
AS DS20 | 6| 1990-0486 LED-VISIBLE RED
A5 Ds21 | 6| 1980-0486 LED-VISIELE RED
AS ['522 | 8| 1990-0486 LED-VISIBLE RED
A5 DS23 | 6| 12890-0486 LED-VISIBLE RED
AS Ds24 | 6| 1890-0486 LED-VISIELE RED
AS DS25 | 6] 1980-0486 LED-VISIBLE RED
A5 nszg | 6| 1890-0486 LED-VISIBLE RED
A5 DS27 | 6| 1990-0486 LED-VISIBLE RED
AS 0Sz8 | 6 1980-0486 LED~VISIBLE RED
A5 LS29 | 61 1990-04886 LED-VISIBLE RED
A% DS30 | 6] 1990-04388 LED-VISIBLE RED
AS 0S31 | 6| 1990-0486 LED-VISIBLE RED
AS 0sS32 | 61 1990-0486 LED-VISIBLE RED
A5 DS33 | 6] 1990-04886 LED-VISIBLE RED
A5 DS34 | 61 1990-0486 LED-VISIBLE RED
AS DS35 { 6| 1850-04286 LED-VISIBLE RED
A5 DS36 | 6| 1950-0488 LED-VISIBLE RED
AS DS37 | B} 1990-0486 LED~VISIBLE RED
AS DS38 | 6| 1990-0486 LED-VISIBLE RED
AS DS39 | 6] 1990-0486 LED-VISIBLE RED
A3 0S40 | B 1980-0488 LED-VISIBLE RED
A5 0S41 | 2| 19%0-0845 DISPLAY SOLID ST
A5 DS42 | 2| 1990-08468 DISPLAY SOLID ST
AS DS43 | 21 1990-0848 DISPLAY SC.ID ST
A5 DS44 | 2| 1950-084€ DISPLAY SOLID ST
AS J1i 1251-7431 CONN POST 20M
AS J2 1251-7431 CONN POST 2CM
AS J3 511251-7429 CONN POST SMALE

n
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Model 8116A Backdating

SECTION ViI
BACKDATING

7-1 INTRODUCTION )
Table 7—1. Manual Backdating Changes

7-2 This section contains backdating information,

which adapts this manual to instruments with serial instrument Make Manual

numbers lower than that shown on the title page. Serial Number Changes
2124G00129 1to 32
118, 117, 116, 109 and lower

7-3 CHANGE SEQUENCE 2124600140 and lower 2 to 32

o . 2124GO0160 and lower 3 to 32

74 Change's are listed in the serial nur_nber order 2124600194 4 to 32

that they c')ccurred. in thg manufacture o'f the |nstrum.ent. 189, 180, 176 and lower

Hon_rever, in ajdaptmg this manual to an |nstrument with a 2124G00285 and lower 5 10 32

particular se.rlal nu.mbelr, apply the changes in the re\ferse 2124G00365 and lower 6 to 32

order. Th?t is, begin !NIth the. latest change th.at applies 2124G00405 and lower 7 to 32

to the serial number !n question. Table 771 lists the 2124G00505 and lower 8 to 32

serial numbers to which each change applies. Where 2124G00565 and lower 3 to 32

changes .to components- occur, alter the associated 2124G00635 and lower 10 to 32

schematic and layout diagram as necessary. 2124G00698 and lower H to 32
2124G00755 and lower 12 to 32
2124G01085 and tower 13 to 32
2124G01185 and lower 14 to 32
2124G01235 and lower 15 to 32
2124G 01285 and lower 16 to 32
2124G01335 and lower 17 to 32
2124G01485 and lower 18 to 32
2124G01735 and lower 19 to 32
2124G01905 and lower 20 to 32
2124G01940 and lower 21 to 32
2124G02085 and lower 22 to 32
2124G02145 and lower 2310 32
2334G02345 and lower 24 to 32
2334G02495% and lower 25 to 32
2334G02570 and lower 26 to 32
2334G02620 and lower 27 to 32
2334G02645 and lower 28 to 32
2334G02670 and lower 29 to 32
2334G02695 and lower 30 to 32
2334G02845 and lower 31to 32
2334G02885 and lower 32

CHANGE 1

For serial numbers 2124G00129, 118, 117, 116, 108 and lower.
In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:

Al  08116-66501 VR200 DIQZNRS5.11V 5% 19020041
R226 R—F 1.62K 1% 0757-0428
R240 R—F 3.32K 1% 0757-0433
R243 R—F 2.05K 1% 0698—4431
R411 R—F 1.47K 1% 0757-1094

i
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Backdating

CHANGE 2

For serial number 2124G00140 and lower.

In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
A2  08116-66502

A2 08116-66512
A3 08116-66503

Al 08116-66501

CHANGE 3

ca
C10
cn
Ci16
as above.
c6
c8
C406
C407
C525
Cb27
Ch32
R412
R421
R&67
w1
W6
L5606
L507
R228
R103
R309

C-—-F 47uF
C—F 47uf
C—F 47uF
C-F 47uF
C—F 47uF
C—F 47uF
C—F 100 pF
C—F 100 pF
C—F 4.7 pF
C-F 33 pF
C—F 22 pF
R—F 511
R—F 1K
R—-F 56.2
Jumper
Jumper
Core mag
Core mag
R—F 11
R—F 511
R—F 51.1

For serial number 2124G00160 and lower.

In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
Al 08116-66501

MP9

CHANGE 4

For serial number 2124G00194, 189, 180, 176 and lower.
In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
A1 08116-66501

A2 08116-665b02
A2 08116-66512

Cb01
R157
R309

PNL REAR

R528
R529
R541
R542
R513
R422
PC BD
R49

as above

C—F 0.1uF
R—-F 5.36K
R—F 611K

R—-F 825
F 825
F 825
—F 825
F 825K
F 619K

R—V 2K

50 V
50 Vv
50 Vv
50 v

50 V
50 v

1%
1%
1%

20%

1%
1%

0180-2984
01802984
0180--2984
01802984

0180—2984
01802984
0160—-4389
0160-4389
0160-3873
0160-4386
01603875
0698-7229
0698-~7236
0698—7206
815900056
81590005
91700894
91700894
07570378
0757-0416
07570394

01600576
06983258
07570394

0811660253

1%
1%
1%
1%
1%
1%

07570421
07570421
0757-0421
07570421
06987258
07570290
08116—26501

10% 2100--0667

Model 8116A
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Model 8116A

Backdating
On service sheet 7, changec the shaper schematic and the component locator as shown below.
On page 5-13, add R49 to the adjustment locator as shown below,
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Backdating

Substitute the following information for existing

Pages affected: 5—7, 5—8, 5—9, 5—10 and 5-12,

Model 8116A

4 a)

Adjustment Procedures.

4 b} Page b—7 to read:
b--11 SHAPER
EQUIPMENT 5.
Digital Voltmeter {(RMS}, LF Spectrum Analyser,
Low Pass Filter as shown in figure 5—3.

PROCEDURE

1. Turn A1R413 fully CW
Turn A1R418 fully CCW

Square Amplitude

2. Set B116A:

MODE ... .. i NORM

FRQ ..o e e 1.00 kHz

DTY . oo e e 50 %

AMP ... 9.99 v

OFS .. i s 0.00 mv

OQUTPUT. . ... .. oo square, normal
enabled

Set DVM: AC, 10 V Range

Connect 8116A output via 50 Ohm feedthrough to DVM.

Adjust ATR410 for 5.060 V £ 30 mV RMS

3. Set 8116A:

Check amplitude > 8.06 V (typ. 8.082 V).

4. Set 8116A:

Adjust AZ R49 for 0.506 V %3 mV RMS

Square Normal/Complement Balance

Set B116A:

AMP . . e 16.0 V
OFS .. i e 0.00 mV
QUTPUT .. i e et square,

normal/complement as
required, enabled

Set DVM: DC, 10 V Range,

Use DVM built in filter function, otherwise
use set up as shown in figure 5-3.

8116 A Low Pass Filter DVM
] sl il
i !

Feedthrough | R i |

00 0O , ot—10
50 Ghm | 20K Sr!
' i
l |
b J

Figure 5—3. Low-pass filter test setup

Change 8116A output mode from normal to complement
and back. Adjust A1R403 for minimum difference (<5 mV)
hetween normal and complement ocutput mode.

7-3
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Backdating

Model 8116A

4 ¢} Page 5—8 to read: -

Triangle Amplitude

6. Set 8116A:
AMP ... ... o 9.99 v
QUTPUT ................ triangle, normal,

enabled
Set DVM: AC, 10 V Range
Adjust ATR227 for 2918 V + 15 mV RMS

7. Set B116A:

Check that amplitude > 4.64 V

2nd Harmonic Distortion

8. Set 8116A:
FRO ... e i e ee e 3.00 kHz
AMP L 16.0 V
QUTPUT ........ ... .. .... sine,

normal/complement as

required enabled

Connect 8116A output via 50 Ohm {2 W) feedthrough to
LF Spectrum Analyzer adjusting the input amplifier so that
the fundamental equals 0 dB on display.

Preadjust A1R409 for minimum 3rd harmonic in normal
mode. Adjust ATR417 for minimum 2nd harmonic in
normal mode. Change 8116A from normal to complement
mode and back. Adjust ATR407 for minimum difference
between the 2nd harmonics in normal and complement
mode.

Note: 2nd harmonic should be < —48 dB for both normal
and complement modes.

Thedifference between normal and complement mode must
not exceed 5 dB. To achieve this, alternating adjustment of

A1R417 and A1R407 may be necessary.

Figure 5—4. 2nd harmonic Distortion Adjust

Sine Normal/Complement balance

9. Set 8116A:
FRO ..o i v e e e e e e 1.00 kHz -
AMP .. 16.00 V
OFS ... i e e e 0.00 mV
OQUTPUT ....... ... ... sine,

normal/complement as
required enabled

Set DVM: DC, 10 V Range

Connect 8116A output via 50 Ohm feedthrough to DVM.
Use DVM built in filter function, otherwise use set-up as
shown in figure 5-3.

Change 8116A output mode from normal to complement
and back. Adjust ATR402 for minimum difference

{< 5 mV) between normal and complement output mode
if the adjustment is not possible, change * value A1R439
{see table 5—1) and repeat the procedure from step 5.

Sine Amplitude/THD

10. Set 8116A:

Set DVM: AC, 10 V Range

"



Mode! 8116A

4 d)

Connect 8116A via 50 Ohm feedthrough to DVM.
Adjust A1 R418 for 3.532 V + 10 mV RMS.

11. Set 8116A:

Check that amplitude is 0.354 V + 5 mV RMS,

12. Set 8116A:

FRO ...t e 3.00 kHz
AMP . .. .. 999 Vv
QUTPUT ........ . ..., normal

Connect 8116A output via 50 Ohm feedthrough to LF
Spectrum Analyzer adjusting its input amplifier so that
the fundamental equals O dB on display.

Adjust A1R409 for minimum 3rd harmonic.

It should be < —50 dB

—— 13. Repeat steps 10 through 12 until values are within the
given limits.

14. Set 8116A:

Connect 8116A output via 50 Ohm feedthrough to
DVM. Readjust A1 R418 for 5.660 V £ 3 mV RMS .

Triangle Normal/Complement Balance

15. Set B116A:

FRQ .. ...... ... . 1.00 kHz
AMP ... ... . 16.0 Vv
OFS ... . ... ... . 0.00 mV
QUTPUT .. ... . ... . .... triangle,

normal/complement as

required enabled

Set DVM: DC, 10 V Range

Connect 8116A output via 50 Ohm feedthrough to DVM,
use buiit-in filter function, atherwise use set-up as shown
in figure 5-3.

Backdating

Page 5—9 to read:

Change 8116A output mode from normal to complement
and back. Adjust A1R401 for minimum difference {<&5mV)
betwaen normal and compiement output mode.

If adjustment is not possible, change * value A1R439

(see table 5—1) and repeat the procedure from step 5.

Sine Offset

16. Set 8116A:

AMP . . ... 16.0 V

OFS .. ... .. . ... 0.00 mv

OUTPUT .............. .. sine, normal,
enabled

Adjust AT1R425 for 0.00 V £ 10 mV.

17. Set 8116A:

Adjust ATR416 for 0.00 V £ 5 mV.,

Square low Amplitude

18. Set 8116A:

AMP .. ... 1.00 v

OFS ... ... ... ... . ... ... 0.00 mV

QUTPUT ... ... ... ... square, normal,
enabled

Set DVM: AC, 10 V Range

Connect 8116A output via 50 Ohm feedthrough to DVM
Check that amplitude is 0.510 V £ 5 mV RMS

THD Check

19. Set 8116A:

Connect 8116A output via 50 Ohm feedthrough to LF
Spectrum Anatyzer and adjusting the input amplifier so

that the fundamental equals 0 dB on cisplay.

-,
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Backdating

4 e} Page 5—10 to read:

Check that 2nd harmonic < —45 dB in both normal and
complement modes.

20. Set 8116A,;

Connect B118A output to HF Spectrum Analyzer {50
Ohm feedthrough or termination} and adjust its input
amplifier so that fundamental equals 0 dB on display.

Check that 2nd and 3rd harmonic < —27 dB in both
naormal and complement.

5-12 OFFSET

EQUIPMENT
Digital Voltmeter

PROCEDURE

1. Set 8116A:
MODE ... e NORM
1210 [ 1.00 kHz
DTY ot e 50 %
AMP .. e 100 mV
OFS .. e e +7.95 V
OUTPUT ... oo sine, normal,

enabied

Set DVM: DC, 10 V Range
Connect 8116A output via 50 Ohm feedthrough to DVM.
Use DVM built in filter function, otherwise use set-up

shown in figure 5-3.
Adjust A2 R43 for +7.95 V£ 50 mV

2. Set 8116A:

Check that offset equals —7.95 V50 mV .

Model 8116A
3. SetB116A:
AMP ... 10.0 mV
OFS ... ... .. . . L. 795 mv

Check that offset equals 795 mV = 4 mV.

4 f) Page 5—12 to read:

7. Verify that envelope distortion < 40 dB. All harmonics
of the sideband should be at least 42 dB lower than the
modulation sidebands.

Figure 5—8. AM Envelope Distortion

8. Recheck and, if necessary, readjust steps 9, 10/11 and
15 of paragraph 5—11 SHAPER.

9. Verify again step 7.

mn
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Model 8116A

CHANGE 5

For serial numbers 2124G00285 and lower.

In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
A1  08116—-66511

DELETE

CHANGE 6

C216 C-F 16pF 200V
R226 R—F 2.16K 1%
R70 R-F 150 1%
R71 R—F 150 1%
R72 R—F 150 1%

For serial number 2124G00365 and lower.

In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
A3 0B116—-66503

MP2

Al 08116--66511

DELETE

CHANGE 7

DELETE C9 C—F 0.1uF 20 %
SHAFT PWR SW

Q400 XSTR SEL PAIR
R208 R—F 196 1%
]206 R—F 100 1%
MP COVER TRANS

C401 C-F 4700pF 20%
R415 R—-F 75 1%
R421 R—F 511 1%
R588 R—F 51.1 1%
Rr437 R—F 1.54K 1%

For serial number 2124G00405 and lower.

In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
A2 08116-66502

A2 08116-66512

MP18

A1 (08116665611

CHANGE 8

u24 IC LIN D/A CONV

Cc31 C—F 0.1uF 20 %
R30 R—F 3.83K 1%
as above,

FRAME REAR

U300 IC RATE

For serial number 2124G00505 and tower.
In Table 6—3. Replaceable Parts, make the following changes to

At 08116-66511

A2 08116-66502
A2 0811666512

CHANGE 9

R157 R—F 476K 1%
R508 R—F 64.9K 1%
R4b R-F 422K 1%
as above

For serial number 2124G00565 and lower.

In Table 6—-3. Replaceable Parts, make the following changes to the parts lists as stated:
Ab  08116—66505

A5 0811666515
A1l (0B116-66511

DELETE

DS41 DISPLAY NUM

DS42 DISPLAY NUM

DS43 DISPLAY NUM

DS540 DISPLAY

as above.

R123 R—F 442 1%
R428 R—F 14.7K 1%

01604385
06980084
0757-0284
07570284
0757-0284

01600567
081124370t
5180-2400
0689-7219
06897212
03400530
0160-05673
05897209
06897229
06897205
0698—4425

1826-0874
01600576
0698-3153

5020-8814

the parts lists as stated:

0757-0437
0698—4502
08983154

19800531
19900531
199600531
19800649

06983488
06987264

Backdating
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CHANGE 10

For serial number 2124G00635 and lower.
In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 R220 R—F 237K 1% 0698—-3150
R223 R—F 237K 1% 0698-3150
R242 R—F 11K 1% 0757-0424
DELETE €264 C-F fnF 100V 01603878
CHANGE 11

For serial number 2124G00695 and lower.
in Table 6—3, Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 RT1 THMS 5K 083700356
R429 R—-F 316K 1% 0698—7272
DELETE R235 R—-F M 10% 08934073
R236 R—F M 10% 0698—4073
R237 R—F M 10 % 0698-4073
R238 R—F M 10% 0698—4073
R239 R—F M 10% 0698—4073
U401 SHAP SEL AMP 5180—-2416
MP200 HEAT SINK 12056—-0235
C502 C-F 68pF 200V 0160—43b0

Make the following changes to schematic A3 08116—66503 {Service Block 3):

a) A3 U13 Pin 5 from EVMA to ground

b} A3 U13 Pin 7 from +6 V to VMA -
¢} A3U12 Pin 4, 5 from EVMA to ground

d) A3 U12 Pin 6 from +5 V to VMA

CHANGE 12

For serial number 2124G00755 and lower.
In Table 6—3. Replaceable Parts, make the followinag changes to the parts lists as stated:
Al 08116-—66611
ADD c408 C—F 0.1uF 20% 0160-0576
Ch40 C—~F 0.1uF 20 % 0160-0576

On Service Sheet 7, change Al Board Assy Main 08116-66511 and the Component
Locator as foltows;

-
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Model 8116A Backdating

CHANGE 13

For serial numbers 2124G01085 and lower. E
In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated: |
A2 08118-66502 VR2DIO ZNR 5.6 V 19020952

A2 0B116-66512 as above

CHANGE 14

For serial numbers 2124G01185 and lower.
In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116—66511 F1/F2 Fuse .5A 2110-0297
U401 IC SHAPER 18260923 H
C502 C-F 68pF 200V 01604350 l

€527 C—F 68pF 200V 0160-4350

Cb25 C-F 1.5pF 200V 0160-—4381 )

R553 R—F 2.7 06988369
A2 08116-665602 R-TRMR 5k 10 % 2100-3252
A2 08B116-66512 as above
A3 08116-665603

I L]

DELETE U35 IC SN74L504 1820—1199

ADD u3s IC SN74LS14N 1820—-1416
CHANGE 15 -
For serial numbers 2124(G01235 and lower.
15 a} Page 3—18, paragraph 3—64 to read:
3—64 The 8118A responds to program codes in the In the example, the new HIL setting should appear
Data message in the order in which they are received. first in the string. If LOL is programmed first,the new
When programming, therefore, ensure that the first value (2.5 V) is not compatible with the current HiL
parameter setting in the string is compatible with the setting {2 V) and therefore not accepted, a “service
current settings. request’ then being sent to the controller. More infor-

eq. Current Settings: HIL=2V mation on parameter programming sequence is given
LOL =0V under "Error Reporting’.

Program settings: HIL=4 V
LOL =25V



Backdating Model B116A

15 b) Page 3—22, paragraph 3—75 to read:

Immediately upon receiving the new frequency value
{first position in string), the 8116A would set SRQ true
if SRQ is active, because the new value is not compatible
with the current width setting. By suppressing SRQ,
both new settings for frequency and width are accepted

by the 8116A without any interruption to program flow
e.g. (HPL)wrt 716, "SRO"’ by SRQ.

{BASIC) OUTPUT 716; ""SRQ""

3—-75 Service Request. Bit 7 of the HP-IB Status Byte
is usually set in conjunction with any of bits 1—4

{error indicators), However, in the case of the TIMING
ERROR indication {bit 1}, the ‘Service Request’ message
can be suppressed via the command "SR 0"’

Note: In the permanently stored mode/parameter settings
in the 8116A's ROM's, "SR” is set to ‘0", Should these
settings be called up as current settings, the service
request function can be re-activated for timing errars

This is particularly useful for character strings where
more than one timing parameter is programmed. The
reason is best explained by an example:

e.g. Current Settings: FRQ 500 Hz by programming ‘SR’ to "1’
WID 1 ms . o
Program Settings: FRQ 1 kHz eg. (HPL)wrt 716, "SR1
WID 0.5 ms (BASIC} OUTPUT 716; "SR 1"
15¢) Service Block 3. ROM Test. Signature Analy-

ses to read as follows:

Pin No. ub ué u? us ug u3s
9 HE6F 2790 125A 9uUFB6 Uus3 313C
10 24PF TAUA 60H2 26F4 8F34 4UUP
1" HH90 047F F63l 355U 7012 46P0
13 50PH CC4aH 449C C825 ABUSL 8HO0
14 143P u4zc IBUF C8HE 8usu UPSF
15 961F 5453 OP45b 70U4 H204 7079
16 5U79 4U95 22FA 94P3 IAF7 3AA8
17 : COZH 79FF FFG8 3981 77A3 UF58
24 P254 P254 P254 P254 P254 P254

15d)  Page 3-21, Table 3—3. Mode / Parameter Messages {cont'd)

ADD
MESSAGE MNEMONICS
ASCIi CODE
Range
Up RU
Down RD
CHANGE 16

For serial numbers 2124G01285 and lower.
In Table 6—3. Replaceable Parts, make the following changes to the parts lists as stated:
Al 08116-66511 R215 R—F  3.48k 1% 0698-3152

E 1l
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CHANGE 17

For serial numbers 2124G01335 and lower.

In Table 6-3. Replaceable Parts, make the foliowing changes to the parts lists as stated:

At 08116-66511 Qz2i0 XSTR 5! 2N3904

R215 R-F 681 125 W 1%

R445 R-¥AR 200k 1%

R447 R-F 237k 1%
A2 08116-66502 R43 R-VAR 2k SW 0%
A3 08116-66503 us ROM B

us ROM A

uz ROM 9

usa ROM 8

)} RCOM 7

(WK:] ROM &

Change the Signatures on the Signature Layout on Page 8-9 for the following:

i 08116~ l 1600l j 16002 i 10003 l 10004 | 10005 I 16006 ]

Pin No Us Tﬁ us uz us uoe U3s

9 HEEF 2790 128A SUFe Uus3 313C

10 24PF TAUA 60H2 26F4 8F34 4UUP

11 HHI90 047F FB31 3550 7012 46P0

13 50PH CC4H 448C 825 ABUS 8HSO

14 143P u42c 18UF C8He gusuU UPSF

15 951F 5453 0F 45 7004 H204 70789

16 5078 495 22FA 94P3 1AF7 3AAB

T CazH 79FF FFo8 3981 TTA3 UESS8

24 P254 F254 F254 P254 F254 P254

ADD

Al 08116-66511 R448 R-VAR 500 k 10%

On page 6-8 / 6-8, change steps 10 and 14 to read:
Sine Amplitude / THD
10. Set 8116 A:

FRQ 1.00 kHz
AMP 9.99 vV

Set DVM: AC, 10 ¥V range

Connect 8116 A via 50 Ohm feedthrough to DVM.
Adjust AIR448 for 3.532 V % tmV RMS,

ADD

If AIR448 is too sensitive to achieve optimum adjustment,
turn A1R418 a little clockwise.

14. Set 8116A:

FRQ 1.00 kHz
AMP 8.0 ¥

Connect 8116 A output via 50 Ohm feedthrough to
DVM. Readjust A1R448 for 5660 V %2 mV RMS.

1854-0215
0767-0419
2100-3213
0698-3158
2100-0587
08116-10001
08116-10002
08116-10003
08116-10004
08116-10005
08116-10006

2100-0580

Backdating
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CHANGE 18

For serial numbers 2124G01485 and lower.
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 ca21.222 C-F A WF CER 20% 0160-0576

DELETE

A 08116-66511 CR513,514 DIODE PWR kv 1A 1801-0732
R&61 R-F 316 Kk 25 W 1% 0757-0279

Page 5-3, para 5-6 POWER SUPPLIES, change to read:
A1-23y ARG -23v fsomv
Page 8-18, delete diodes CR513, CRS514 from Diagram 7 (near Output BNC).

Change all -24 V references in manual to -23 V.

CHANGE 19

For serial humbers 2124G01735 and lower.
in Table 6-3 Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 uz200 IC-TL 074 ACN 1826-0600

A2 08116-66502 us IC-TL 074 ACN 1826-0600

A3 08116-66503 Us ROM B 08116-10011
uUe ROM A 08116-10012
uz ROM 9 08116-10013
ua ROM & 08116-10014
usg ROM 7 08116-10015
u3g RCM 6 08116-10016

Change the Signatures on the Signature Layout on Page 8-2 for the following:

I 08116- ] 11011 [ 11012 i 11013 i 11014 I 11015 l 11016 |

Pin No Us us u7 Us us u3s
9 278A F72b 873U 44P3 HHUS 55FU
10 6A4H PPAC 4HEE6 AC35 001P 3gs4r
11 4731 Usss H178 TH9P FA3H H52H
13 USHS HTAT 3049 9H70 936H PH16
14 5344 CPSF 459U 6107 G64FA 6517
15 FCCO 9rs5e2 2F 1A 3061 4738 C1FC
16 8P11 430C €85 FH3C PC47 P77H
17 9408 H5UU 3719 CoCs C5CF HCH4
24 pP254 P254 P254 P254 r254 P254
CHANGE 20

For serial numbers 2124G019056 and lower.
in Tabie 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

A2 08116-66502 R30 R-F 383k 1% 0698-3163
R33 R-¥ 4.87 k 1% 06928-4444
VR2 DIODE ZNR 6.2 V 1902-0953

Model 8116A

-
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CHANGE 21

For serial numbers 2124G01940 and lower,
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511
DELETE
Al 08116-66511

C264 C-F
R123 R-F
€235 C-F
R130 R-VA

On page 5-1, Tabkle §-1 make the following addition:

Voltage
Controlled
Oscillator

A1R123

383 Ohm - 536 Ohm

On page 5-6, change step 16 to read:

Set gife:

FRQ
QUTPUT

10.0 MHz
square, enabled

Check that Duty Cycle < 60 %. If not, change
* value A1R123 (see table 5-1).

1nf 0160-3878
402 126w 1% 0698-4453
39 pF 200 v 1% 0160-4494
R 200 10 % 2100-3212

Decrementing R123 vaiue
decreases HF Duty Cycle

On page 8-18, change the Component Locator and Service sheet 6 to read:

)
laml

R2ut [

E RZ28

) lre
%6

Bk =O

—B554 - (520
[®) [Jks06 O

R247
R268
R 245

ie. remove CR513 and CR514.

ie. remove C264.

Hackdating

EFORM  SWITCHING i
U104 |
4 | ‘ '
> :-\‘O—I : Rm'
- Q7]
2 <
RO7 FAST HMODE  SIGMAL
E 1 |
¢
—_—— e

Remove dicdes CR513 and CR514 from Schematic 7
(vicinity of switch K505, Output BNC).

g
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CHANGE 22

For serial numbers 2124G0208% and lower.
in Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

DELETE

TERM TEST POINT
JUMPER

TPS
w2

A3 08116-66503

On page 8-9, change the Component Locator and Service Sheet to read:

Model 8116A

0360-0563%
8159-0005

5P TP3 STR  5TP TPz TPI €S NE _1
o 00 06(D0 o K |
B R 1 I
. » mf
POWER RAM BATTERY SUPPLY
SUPPLY |
it
. ‘/23
Ja ug uUis Rig % I
: 1 B I:]m ! 212 ! I
. |
3
umin I
U3 "
e, uto I[]
L sdm ] g e | :
CHANGE 23
For serial numbers 2124G02145 and lower.
In Table 6-3. Replaceable Parts, make the follawing changes to the parts lists as stated:
A3 08116-66503 R15 R-NETWORK 47 k 1810-0378
CHANGE 24
For serial numbers 2334G02345 and lower.
in Tabie 6-3. Replaceable Parts, make the folowing changes to the parts lists as stated:
ADD
A2 08116-B6502 Cc3t A mF CER 20%  0180-0576
Parform the following changes:
Al 08116-66511 R404,408 R-F 261 25 W 1% 0698-3132
R405,406 R-F 162 K 1% 0757-0428
c502 C-F 120 pF 5% 0160-4512
C530 C-F 1 pF 200v 0160-4380
C531 C-F 2.2 pF 200V 0160-3872
CR505,506 DIo si 15V 75 ns 1901-0179
Q510,512 XSTR NPN 2N3866A 1854-0784
Q511,513 XSTR PNP 2NG160 1853-0312



Model 8116A

DELETE

Al 08116-66511 C541 C-F 01 UF 100 V 0160-3879

ADD

Al 08116-66511 C525,538 C-F 15 pF 200 ¥ 0160-4381
C540 C-F A WF 20 % 0160-0576
L508,509,610,5H CORE MAGNETIC 8170-0894
R556 R-F 237 D5 W 1% 0698-7221

On page 8-10, in Component Locator, replace C541 with C538.

On page 8-18, Service Sheet 7 Schematic, remove C541 located between emitters of Q508 and Q509.

CHANGE 26

For serial numbers 2334G02495 and lowar.
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 RE36 R-F 261 .05 W 1% 0698-7222

CHANGE 26

For serial numbers 2334G02570 and lower,
In Table 6-3. Replaceable Farts, make the following changes to the parts lists as stated;

Al 08116-66511 C10% C-F 01 UF CER 20 % 0160-0576
C530 C-F t pF 200V 0160-5380

DELETE

Al Q8116-B66511 CoH25 # C-F 6.8 pF 0160-5738
C538 # C-F 15 pF 0160-4381
R556 # R-F 19.6 0698-7195

CHANGE 27

For serial numbers 2334G02620 and lower.
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:
ADD

A2 08116-66502 R70,7172 RA-F 150 A28 1% 0757-0284

Perform the foilowing change:

A3l 08116-66503 uz IC-SN74L 5138 1820-0218

Backdatirg
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7-16

CHANGE 28

For serial numbers 2334G02645 and lower.
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 c1z2,13 C-F 68 WF 35V TA 0180-0116

CHANGE 29

For serial numbers 2334G02670 and [ower.
in Tabie 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

Al 08116-66511 R228 R-F 205k 1% 0698-4431

CHANGE 30

For serial numbers 2334G02685% and lower.
In Table 6-3. Replaceable Parts, make the following changas to the parts lists as stated

A3 08116-66503 P1 WIRE FORM 1460-0579

CHANGE 31

For serial numbers 2334G0284% and lower.
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated;

Al 0B116-656511 C7,86910 C-F 47 WF 50V 20 % 0180-2984
CHANGE 32

For serial numbers 2334G02895 and iower.
In Table 6-3. Replaceable Parts, make the following changes to the parts lists as stated:

A3 08116-66503 us ROM B 08116-10021
use ROM A 08116-10022
uz ROM 9 08116-10023
us ROM & 08116-10024
us ROM 7 08116-10025
uss ROM & 08116-10026

Change the Signatures on the Signature Layout on Page 8-9 for the following:

I
[ 08116*‘ 100621‘1 100022‘ 100023! lGOO24| 100025\ 100026|

Pin No us us u7 usg us uss
] 278A F726 752H 1P19 HHUS 55FU

10 64A4H PPAC 2537 AC35 Qo1lP 384F
11 4731 Ush8 5064 F764 FA3H H52H
13 USHE H7A7 431U 9H70 936H PH16
14 5344 CPGF 9415 61U7 G4PA 6517
15 BCCU 9ps2 LF83 3061 A738 01FC
16 8PI1 A30C 0059 FR3C PC47 P7TH
17 ga08 HzUUJ 8HE1 cocs CSCF HCH4
24 Fz54 P254 P254 P254 F254 Pes4

Mcdel 81168A
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