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SectionI - ' ‘ Model 8003A
'I'ab_le -1 .

SRR : . ‘Table 1-1, Specifications

OUTPUT PULSE Sensitivity: Sine waves, 2V pk-pk minimum. ‘
External Pulses, at least 1V and at least
' 15ns wide, Maximum input 10V,
External Trigger Delay: Approximately 35ns
between trigger input and trigger output.
Manual: Push button for single pulse,

SOURCE IMPEDANCE: /509 13% shunted by typi-
cally 20 pF at anyioutput voltage.
% 0 [ . o

; . Lt ) . :'I
PULSE SHAPE:' {Measured at 5V across 502) Eo

Rise and Fall time: Less than 5ns
, Y TH]GGER QUTPUT PULSE (Suitable for triggering
‘Overshoot and Ringing: Less than 5% of pulse ‘another Model 8003A).

) amplltude. . +
Preshoot: Less than, 5% of pulse nmplltude. fﬁ;{‘mdz"s&s 3;:: f:ﬁ ;?Té::‘;es %%iafs.

S L Polarity: Positive,
AMPLITUDE: . (Positive and ne{;a’tive output c2n be

[

independently set) o SYNCHRONOUS GATING: Gating signal turns gen-
Maximum Qutput: - 5V acrass 50Q (10V across erator "on"; puise repetition rate, amplitude,
an open circuit); ‘Ouipnt circuit protected, polarity, and width determined by panel control
cannot be damaged by shoting. With internal settings; first pulse is coincident with the leading
loud disconndcted (switch provided), 10V edge of the gate, last pulse i3 completed even it
aCcross 509 with rise and {al] time less than gate ends during the pulse.
Tns.

Attenuator: Provldes 7 steps from 0,05V to 5V
inal, 2.5, b sequence.

Vernler' Provldes continuous adjustment be-
tween ranges, minimum output less than
0. 02V across 500,

Minimum Gating Signal: -2V,
Maximum Input; -20V,
Input Impedance: Apprcximately 1kQ,

! . GENERAL v

POLARITY: Positive and negative simultanecusly.
Delay between pulses approximately 5ns, POWER 115V or 200V +10% -15%,
50Hz - 400Hz, 30W.

PULSE WIDTH: 30ns to 3s In five ranges; vernier
provides continuous adjustment between ranges.
Maximum Duty Cycle:

" Greater than 90% from 0, 3Hz to 1MHz

WEIGHT: Net 91b (4 kg}
Shipping 131b (6kg).

DINENIHONS i UrERES AND (A LIETIRE)

_ Greater than 50% from 1MHz to 10MHz DIMENSIONS:
Width Jitter: Less than 0.1% of pulse width at — N
any width setting. NaTE c;:

[4) FOR TOVAL LENGTH WCLUDING NNORY
ACQ VWL [E3MM)

DELAY: Approximately 150ns fixed delay between O e g upima FLLY
Trigger Output and both Pulse Qutputs, Internal
slide switch permits removal of delay line, re- Top whi
ducing delay to akout 10ns,

REPETITION RATE AND TRIGGER

FREE-RUNNING:
Repetition Rate: 0.3Hz to 10MHz in five ranges; ] f
"~ vernler provides continuous adjustment be- - '
tw-en ranges. sioe N N SO S—

reriod Jitter: < 0.1% of eriod at anv,repeti-
tion rate setting. /

_ 'H‘*{ }.—rgunl—u
19 LW
TRIGGERING:
Trigger Input: DC coupled. Sine waves or pulses
of either positive or negative polarity up to
10MHz, OPTON 01: Remote programming.

1-0




Model 8003A

Section I
Paragraphs 1-1to 1-9

SECT-ON l
GENERAL INFORMATION

1-1. DESCRiPTION

1-2, The HP Model B8003A §s a general-purpose
pulse source providing positive and negative pulses
with fast rise times and a wide range of repetition
rate and pulse width. Complete specifications of per-
formance are given in Table 1-1, Both positive and
negative pulses are simultaneonsly available from
50 chm sources with 5ns rise and fall times. Two
seven-stepattenuators and two verniers provide con-
tinuous and Independent control of the amplitude of
either output from 0.02 volt to 5 volts across 50chms.
The internal load of either pulse output may be dis-
connected by a slide switch provided within the in-
strumsnt, supplying twice the output voltage across
50 ohms, The frequerry rarnge of the instrument from
0.3Hz to 10 MHz i3 covered in 5 ranges, with aver-
nfer providing continuous adfustment,

1-3, Trigger output pulses for synchronizing ex-
ternal cleeults or instruments have a pulse width of
legs than 20 nanoseconds and an amplitude of at least
2 volts across 50 chms, The trigger oatput is approx-
imately 150 nanoseconds in advance of the main out-
put pulses.,. Delay may be switchedoff by a slide
switch; the residual delay is then approximately
10 nanoseconds, Gating signals, applied to a rear
panel copnector, will gate the instrument "on" to
produce pulse trains and bursts, determined by the
front-panel controls,

1-4. ACCESSORIES AVAILABLE

1-5.  Electronic test equipment, cables, connectors,
adapters, and other accessory itemns are avallable
from Hewlett - Packard, For more information on
specific items consult the Hewlett-Packard Catalog
or Sales/Service Office,

1-8. MANUAL IDENTIFICATION

1-7. Hewlett - Paclkard uses a two - section eight-
digit serial number (000-00000), This serial number
may be also preceded by a letter. If the first three
digits of the serial number, found on the rear panel
of the instrument, do not agree with those on the title
page of this manual, change sheets supplied with the
manual will define differences between your instru-
ment and the Model 8003A described in this manual,
To obtain correct manual information for any instru-
ment, contact the nearest Hewlett - Packard Siles/
Service Oftice; always specl{y the model number and
complete serial number,

1-8. ORDERING ADDITIONAL MANUALS

1-9, One manual is shipped with each pulse gen-
erator. Additional manuals may be purchased from
your local Hewlett-Packard fleld office (see list at
rear of this manual for addresses). Specify the model
number, complet2 serial number prefix, and HP
stock number provided on the title page.

Figure 1-1,

i-1




Section I Model 8003A
Figures 2-1 and 2-2
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Figure 2-2 Steps to Place Instrument in Combining Case
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Model 8003A

Section I1
Paragraphs 2-1 to 2-17

SECTION 1l
INSTALLATION

2-3, INITIAL INSPECTION

2-2,  Inspect the -astrument for physical damage
and check its operation as soon as possible after de-
livery., Table 5-2 contrins performance check pro-
cedures which will verify instrument operation within
the published specificaticns, This check is suitable
for incoming quality control inspection, If phystcal
damage is evident or if the instrument does not meet
specifications when received, notify the carrier and
the nearest Hewlett - Packard Sales/Service Office
(see st at rear of this manual). The Sales/Service
Office will arrange for repair or replacement with-
out waiting for settlement of a claim with the carrier.
The certification and warranty statements for a1l HP
instruments are on the inside Iront cover of this
manual,

i
Y
\
5

2-3.  PREPARATION FOR USE
2-4." POWER SOURCE REQUIREMENTS

2-5. The HP Model BO03A may be operated from
an ac scurce of 115 or 230 volts +10%, -15%, at 50
to 400Hz, Power dissipation is approximately 30W,
When the instrument is shipped from the factory, it
is ready for 230volt operation. For 115 volt opera-
tion move the rear panel slide switch, with the in-
strument power cable disconnected, until the number
115 Is visible. A narrow-blade screwdriver muaybe
used to operate this switch.

CAUTION

Be sure that the number visible on
the voltage slide switch and the
fuse value correspond to the line
voltage used before operating the |
instrument; otherwise, the instru- |
ment may be damaged.

2-6, FUSE REPLACEMENT

2-7,  The fuse is located on the rear panel. Fuse
Fi should be 0.5 ampere slow blow for 115 volt op-
eration or 0.25% ampere slow blow for 230 volt op-
eration. :

2-8, POWER CABLE

2-9.  The HP Model B003A is equipped with a 3-wire
power cable, which, when connected to an appropriate
receptacle, grounds the instrument, cabinet and
panel. To preserve the protection feature wher op-
erating the instrument from another type of nutlet
without ground, use an appropriate adapter and con-
nect the ground lead to an external ground.,

2-10, TEMPERATURE RFQUIREMENTS

2-11. The HP Madel BOO3A uses solid-state com-
ponents and requires no special coollng, The Instru-
ment operates within specifications when the ambient
temperature is between 0°C (320F)and 55°C (1310F),
The pulse generator may be stored between -409C
(-40YF) and 75°C (167°F),

2-12. REPACKING

2-13. 'The original shipping carton and packing ma-
terial can be used for reshipment,” The Hewlett-
Packard Sales/Service Office will also provide in-
formation and recommendations on material to he
used if the original packing material is not available
or damaged. If the instrument is to be shipped to
a  Hewlett-Packard Sales/Service Office for repair,
attach a tag showing owner, model, serfal namber,
and repairs vequired.

2-14. RACK MOUNT!NG

2-15. The HP Model 80034 is # submodular unit that,
when used alone, can be bench-mounted only, How-
ever, wher used in combination with other submod-
ular units, it can be bench and “or rack - mounted,
The HP comblning case, and adapter frame are de-
signed specilically for this purpose,

12-16. COMBINING CASE (HP 1051A or 10524)

2-17. The combining ease is a full-module unit
which accepts varjous combinations of submodular
units, Being a full-module unit, it can be bench or
rack-mounted as any full-module instrument. An il-
lustration of the combining case is shown in Fig-
ure 2-1. Instructions for installing the HP Model
8003A in a combining case are given in Figure 2-2,

PILLEN el

1 . L
1
Q o
) o a
— |
e — -
o <
t
& o
L.
i & |
C j

Figure 2.3, Adapter Frame Instrument
Combinations

1

2-1




Section I
Paragraphs 2-18 to 2-19

2-18, ADAPTER FRAME

2-19, The adapter frame is a rack {rame that ac-
cepts any combination of submodular units. It can be
rack-mounted only. An illustration of the adapter
frame {s given in Figure 2-3. To asdemble, refer to
Figure 2-4 and proceed as follows:

.

e

Place the adapter frame (1) on edge of bench
as {llustrated,

Siack the submodular units (2) in the frame.

Placélthe spacer clamps (3) between instru-
ments,

1 [

Plare the spacer clamps (4) on the two ends
ot the rack-mounted instruments.

Push the combination fnto the frame,

Insert serews (5) on both sides of frame and
" tighten until submodular instruments are se-

cure in frame,

The complete assembly is ready for rack-
mounting,

Model 8003A j
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Figure 2-4. Two Half Modules In Rack Adapter
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Model BOU3A

Sectfon III
Paragraphs 3-1 to 3-18

SECTION ill
S | OPERATING INSTRUCTIONS

3-1. INTRODUCTION

[
' .3-2, This section contains the operating instruc-
\ tions for the HP Model 8003A Pulse Generalor. Fig-
~ure 3-2 identifies and briefly describes the purpose
of each panel control and copniector on the instrument,

Operating limits of the HP Model 8003A are as spec-

ified in Tabte 1-1,
< TRIGGER MODES
'3-4.  INTERNAL TRIGGER MODE

. 3-5. 'I‘hel HP Model 8003A will generate internally
any repetition rate from 0.3 Hz to 10 MHz. The rep-
etition rate is established by seteing the REP, RATE

1 selector to apy of the five Int:rnal ranges and then
' adjusting. the REP. n}ms: VERNIER to the specific
rate desired. :
3-6. EXTERNAL TRIGGER MODE
ol

A
or EXT, -, external signals may be used to initiate
pulses in the Model 8003A. Trigger signais, witdeh

: will cause one pulse out for each trigger in, may be

. sine waves or pulses of either positive or negative,

. y fnpolzu'ity up to 10MHz. Sine waves must be of at leaﬁt

" 2 volts peak to peak amplitude, and pulses must be

i at least 1 voit peak and at least 15 nanoseconds wide,
Maximum altowab!: input signat is 10 volts peak.

3-8, MANUAL TRIGGER MODE

3-9. With the REP. RATE selector set to the
EXT. +/MAN position, a single output pulse is gen-

,;. erated by the Model 8003A each time the MANUAL
push button is pressed.

'3-10.  GATING MODE
3-11. The HP Model B0O3A may be gated by an ex-

ternal signal when the OPER. MODE switch is set to
: GATED. In this mode output pulses occur only when

V/ith the REP RATE selactor set to EXT, + .

MOUEL BOQ3A PULSE OUTPUT

r—QV
l - AT LEAST-2V

’ o GATE INPUT SIGNAL

Figure 3-1.
.I I. b II

Gating Pulse Output

the gating signal is at least -2 volts (refer to Figure
3-1). The maximum allowable gate signal level is
-20-volts. «f operation does not require the use of the
gating feature, be sure that the OPER, MODE switch,
situated on the rear panel, is set to the NORMAL
position,

3-122  REMOTE PROGRAMMING

3-13. Remote programming of the Model 8003A is
possible with the Option 01 when the REP, RATE,
PULSE WIDTH, and AMPLITUDE VERNIER cantrols
are set to the asterisk (%) positions, In the standard
Model 8003A these asterisk (%) positions are connected
to their adjacent positions. For Option 01 operation
refer to Appendix Al.

3-14, BASlIC OPERATION PROCEDURE

3-15. Initial settings are given to obtain a complete
pulse for someone unfamiliar with the operation of
the Model 8003A. It is important that the PULSE
WIDTH and REP. RATE controls be compatible;
otherwise, the output sipnal may be incorrestly in-
terpreted. The following control settinTs nre recom-
mended toohtain a vislble rectangular pr.seonahigh-
frequency oscilloscope with sweep time at ‘i(lus/cm
and with sensitivity at 2V/em,

8003A REP. RATE (Hz) C M
VERNIER (R.R.} cew
PULSE WIDTH (s) IR
VERNIER (P. WIDTH) center
AMPLITUDE (%) 5V
VERNIER (AMPL, 1) cw
OPER. MODE Normal

Rotation of the varlous verniers demonstrates the
effect the controls have on the output pulse,

3-16. For regular use, proceed as follows:

a. Set OPER., MODE slide switch, located on the
rear panel, for the desired operatlon mode
{(NORMAL or GATED).

NOTE

No output pulse will be generated
for normal use if the OPER. MODE
slide switch Is in GATED position,

b. Connect either QUTPUT connector to an ex-
ternal test circuit using a 50 ohm coaxlal ca-
ble and a 50 ohm termination resistor.

¢. Turn instrument on with LINE button.

d. Set REP. RATE scleclor switch and its VER-
NIER for the desired triggering mode and
frequency.

3-1
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Jection I .
Paragraphs 3-17 to 3-21

e. Set PULSE WIDTH selector switch and VER-
NIER for the desired output pulse witth,

NOTE

The pulse width should be nar-
rower than the output pulse period,

f. Set- AMPLITUDE and its VERNIER for de-
sired amplitude,

INTERNAL CONTROLS
3-18, DELAY SWITCH

3-19, The HP Model 8003A is shipped with an ap-
proximate 150 nanoseconds fixed delay between the
trigger output pulse and the output pulse., This delay
may be reduced to approximately 10 nanoseconds.
This is accomplished by removing the instrument
bottom cover and by moving the front slide switch on
the circuit board Into the ND (non-delayed) position,
The D (delayed) position is for an av.roximate
150 nanoseconds delay,

3-17.

Model 8003A

3-20, TERMINATION SWITCH

3-21, The pulse generator is shipped so that a max-
imum output pulse amplitude of 5 volts across 50 chms
may be obtained for both positive and negative pulses.
When a greater amplitede is required, either pulse
may be doubled by switching out the appropriate in-
ternal 50 ohm resistor. This is accomplished by re-
moving the bottom cover and by setting the inner
rear slide switch on the circuit board to the +10V
position for positive output or by setting the outer
rear slide switch on the vircult board to the -10V
position for negative output,

NOTE

Be sure that the terminativa slide
switches ure in the +5Vand -5V
position when no external load is
connected to the instrument; other-
wise it may he damaged.
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LINE: On/OIf switch, glows red when on.

PULSE WIDTH (s): Selector switch selects
output pulse width range. The asterisk (#)posi-
tion on the standard Model 8003A is connected
to the 30n {seconds) range; this extra posi-
tion imnay be wired for uther needs (refer to
Paragraph 5-19). On the Option 01 this posi-
tion is for remote programming,

PULSE WIDTH (s) VERNIER: Vernler adjusts
output pulse width within the limits set by PUL-
SE WIDTH selector switch,

MAN: Push button provides a single pulse
when REP. RATE selector switch is set to
EXT. +/MAN, position.

REP. RATE (Hz): Selector switch selects in-
ternal repetition rate, external triggering, or
manual triggering. The asterisk (%) position on
the standard Model 8003A is connected to the
10M(Hz) range; this extra position may be
wired for other needs (refer to Paragraph 5-17).
On the Option 01 this position is for remote
programming.

L

C

REP, KATE (Hz) VERNIER: Vernler adjusts
internal repetition within limits set by REP.
RATE selector switch,

AMPLITUDE{V ACROSS 500): Switch selects
amplitude range of positive nutput puise.

AMPLITUDE VERNIER: Vernirr adjusts the
amplitude of the positive outpul pulse within
limits set by AMPLITUDE seluctor switch.
Clockwise adjustment selects the maximum
amplitude,

AMPLITUDE (VACROSS500): Switch selects
amplitude range of negative output pulse,

10.

1t,

12,

13.

14,

15,

16.

17.

18.
H:

20,

% %

e bR
LET R VIVET I

.{:Q,T. ;
c-;-..n “.Zm@ Ny
050 Cam’ *Ea¥"

[ ITETH ]

®
—®

AMPLITUDE VERNIER: Vernier adjusts the
amplitude of the negative output pulse within
limits set by AMPLITUDE selector switch.
Clockwise adjustment selects the maximum
amplitude,

-OUTPUT/509: Female BNC cianector sup-
plies a negative output pulge,

TRIGGER OUTPUT (+): Female BNC connec-
tor supplies a positive trigger pulse,

+QUTPUT/50Q: Female BNC connector sup-
plies a positive output pulse.

TRIGGER INPUT: Female BNC ccnnector ac-
cepts external triggering signals,

OPER, MODE: Switch selects normal or gated
mode of operation. In NORMAL, all front-panel
controls operate as described. In GATED, out-
put signals, either Internally or externally
triggered, are generated only during the tims
that the gating signal is applied.

GATE INPUT (-): Female BNC connector ac-
cepis pulse control signal; -2 volt pulse turns
the instrument repetition rate generator on,
DC coupled.

FUSE: Line fuse (1/2 A SB for 115V zc or
1/4 A SB for 230V ac). Use only properly-
rated fuse,

115V/230V: Switch selects ac line voltage.
AC LINE: Receptacle for power cable,

SERIAL NUMBER:
fies instrument,

Felference number identi-

Figure 2-2. Front and Rear Panel Controls and Connectors

'
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Section IV
Paragrap! 4-1to4-6

SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION

4-2. This section contains the basic principles of
operation for the HP Model 8003A Pulse Generator.
The basic functions are shown in the block diagram
Flgure 4-1. The output pulses are formed in the
following general sequence. The repetition rate is
generated internally or is established by an external
triggering source. The signal then passes through
the delay circuit which sets up a delay of the output
signal with respect to the trigger output signal. The
delay may be switched off. Pulse width is then es-
tablished before the signal goes through both output
clreuits and their assoclated attenuators which con-
trol the respectivc pulse amplitudes, The repetition
rate circuit also supplies a negative pulse through an
inverter amplifier for a positive trigger output. The
following paragraphs and dlagram provide a more
detalled discussion of each basic eircuit,

4-3. REPETITION RATE CIRCUIT

4-4. Mode of operation for the Model 8003A is es-
tablished in this circuit (i.e, internal, external or
manual triggering), depending on the setting of S4
REP. RATE selector switch. Refer to Figures 4-2
and 7-1,

4-5. INTERNAL TRIGGERING

1-8. For this mode of operation, REP. RATE
switch 84 is sei to any of the five internal rate set-
tings. Initially, transistors A1Q29 and A1Q30 are not
conducting, Then the ramp capacitor, corresponding
to the selected range, at the emlitter of A1Q30 is
charged through the current source A1Q31, The voll-
age on the capacitor goes negative until it becomes
about 0.7V more negative than the base voltage of
AlQ30. Then transistor A1Q30 begins to conduct,
and the voltage drop across diodes A1CR12, A1CRI13,
and AIRBT appears on the base of AlQ29, (Diodes
A1CRI2 and AICRI3 increase loop gain for low cur-
rent through A1Q30, and capacitor A1C38 increases
loop gain for high froquencies). Transistor A1Q29
also starts conducting, and the voltage drop across
A1RB9 cauges Al1Q30 to conduct still more, This
process continues until both transistors go Into sa-
turation. Now the ramp capacitor is charged positive.
ly through AiQ30, ALR87, and the dlodes AICRI2
and AICR13. When the current from the ramp.capa-
citor is no longer sufficient to keep A1Q29 saturated,
AlQ29 comes out of saturation and hence staris turn-
ing AlQ30 off. Again regeneration occurs, and both
AlQ29 and AlQ30 turn off. This action produces a
negative timing pulse on the emitter of A1Q29. Thus,
the repetition rate depends upon the voltage cha,ge
across the ramp capacitor, the ramp capacitance,

J6

TRIGGER >
INPUT

SCHMITT
TRIGGER
a34, 033

EXTERNAL TRIGGERING

Y
EXT [ INT.

i AATE

. TO TRIGGER AND
i poeeed  GENERATOR e
: 029,030 DELAY CIRCUITS

t

FL.3 NORMAL
N GATE
[ P >-—/ AMPLIFIER
caTED | o3s

TN

EKTERF:;IG.
H CR (4 TRIGGER
GATING MODE TGOERING I CAPLCITOR OR GATING

GCURRENT

SOURCE

oy
GCOXA~AZ~0
Figure 4-7.  Repedition Rate Block Diagram
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and the charging current. Current through current
source AIQ31 can be adjusted by the vernier control
R3 to change the ; epetition rate.

4-7. During linternal triggering operation diodes
AICR26 and AICR27 clamp the collectors of tran-
sistor A1Q32and A1Q33 to z voltage level of approxi-
mately 11 volts estabiished by Zener diode AICR28.
This assures that no other collector voltage can be
developed and no signal is passed to the Schmitt trig-
ger AlQ34/A1Q35 during internal triggering in the
event that an external signal is appllied to J6.

4-8, EXTERNAL TRIGGERING

4-9, For this mode of operation REP. RATE switch
84 is set to either EXT. - or EXT. +/MAN. When 54
is set to EXT. -, the Model 8003A is triggered by the
negative-going slope of the negative external trigger-
Ing signal; when S4 is sot to EXT, +, the instrument
is :riggered by the positive-going slope of the posi-
tive triggering signal. The external trigger is a~alied
through J6 to a differential amplifier A1Q32/A:Q33.
Dicdes A1CRE6/AICRI1: protect A1Q32 and AlQ33
against reverse-bias breakdown'in the event o’ ex-
cessive negatlvfe trigger levels.

|

4-10, In the EXT. - position A1R98 is connected to
+20volts, and A1CR26 is reverse-biased, When there
is a large enohgh negative triggering signal, A1Q32
conducts less,! and the voltage increases positively
on the collectqr of A1Q32 and through A1CR24 onto
the base of Al‘\Q34. This slgnal at A1Q34 causes the
Schm.'* trigger A1Q34/A1Q35 to switch and thereby
gererates a po:sitive-golug spike on inducror A1L2,

4-13. In the EXT + position A1R99 is connected to
+20volts, and A1CHK27 is reverse-biased. When there
is no external positive triggering signal, A1Q32 and
AlQ33 conduct, During this time A1Q34 is cut off.
When there is a large enough external positive trig-
gering signal, !A1Q33 conducts less, and the voltage
increases positively on the collector of A1Q33 and
through AlCR2§ onto the base of A1Q34. This signal
at A1Q34 causes the Schmitt trigger A1Q34/A1Q35 to
switch and thereby generates a positive-going spike
on inductor A1L2.

4-12. In either of the external positlons the REP.
RATE selector switchS4connects A1R111 to -20 volts.
Then the A1Q30base voltage is held slightly negative,
about -1 volt, Diode A1CR14 prevents the emitter of
AlQ30 from going more negative than its base. (The
current frcm current source AlQ31 flows through
AICRl4 to ground). Thus the rate generator A1Q29
and AlQ30 remain cut off until a positive spike from
the Schmitt trigger passes through A1CR18 and mo-
mentarily cuts off A1CR19, During this period A1Q30
base voltage rises; transistor A1Q3Gandhence A1Q29
switch on as in the internal triggering operation,
therefore giving a negative pulse at the emitter of
Al1Q29 for each trigger pulse,

4-2

Model 8003A

4-13, MANVUAL TRIGGERING

4-14, For this mcde of operation REP. RATE
switch 54 s set to EXT. +/MAN. When the MANUAL
push button S3 is pressed, A}1C46 begins to charge,
giving a positive voltage on the base of the Schmitt
trigger. This operaticn produces a single pulse, Re-
leasing the button discharges A1C46 through A1R%4,
4-156. GATING MODE

4-16. When the gate switch S5 (refer to Figure 7-1)
fs in its NORMAL position, the base of  'Q36 Is held
negative, and the transistor will not co- b, Diodes
AL1CR20 and A1CR21 prevent the base of A1Q36 from
going more negative than -1.4 volts. In the GATED
pousition the base potential of A1Q36 rises to zero
volts, and current flows through the transistor. As in
external operation, the base voltage of A1Q30 goes
negative and keeps A1Q30 turned off; A1CR14 con-
ducts, passingthe current from current source A1Q31
to ground. Now a negative signal, applied to the GATE
input, cuts off A1Q36, and the current flow is routed
through A1CR20 and ALCR2. as before. The hase
voltage of A1Ql0 rises, and the rate generator cir-
cuit functions as in the internal operation, producing
a train of pulses at the repetition rate setting until
the GATE input signal is removed. The leading edge
of the first culput pulse Is synchronized with thelead-
ing edge of the gate input signal,

4-17. Gating Is also possible in both external posi-
tions, An output pulse is produced only when both the
trigger input and gate input signals are present.
4-18. TRIGGER OUTPUT AND DELAY CIRCUIT
4-19. The negative pulse from the rate generator is
fed to the base of inverter amplifier transistor A1Q38
{refer to Figure 7-2). The signal is inverted, and the

positive trigger pulse is taken from the collector and
is fed to the TRIGGER OUTPUT (+) connector,

4-20. The negative pulse is also fed to the base of
A1Q37, part of the delay circuit. In the non-delayed
mode the negative pulse, present on A1Q37 emitter,
is fed by AlSl1 (delay switch) to the width generator.
In the delayed mode the amplified positive pulse from
A1Q37 collector s delayed 140 ns by delay line A1DL1,
amplified once more by A1Q39, and differentiated by
AlL5. Diode A1CR29 removes the positive pulse, and
the negative pulse is fed by AlSl1 to the width gene-
rator.
4-21. WIDTH GENERATOR

4-22. This circult establishes the width of the out-
put pulse, The pulse width is coatrolled by the setting
of PULSE WIDTH selector switch S8 and PULSE
WILTH VERNIER Ré (refer to Figure 7-2), The width
circuit receivesthe signal developed in the delay cir-
cuit to switch Schmitt trigger A1Q23/A1Q24. Initially
AlQ23 Is cut off, and A1Q24 is concducting, which re-
sults in a vollage drop across A11172; conzequently,
AlQ25 conducls. Thus, the cuyrent from current
source AlQ26 flows through A1Q25. At the same
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time A1Q27 of the Schmitt trigger iz held off while
A1Q28 conducts. The incoming negative pulse from
the deiay clrcuit changes the state of Schmitt trigger
AlQ23/A1Q24, causing A1Q23 to conduct and A1Q24
to cut off, Now A1Q25 cuts off, and the selected width
capacitor Is linearly charged by the current source
AlQ28 to a level of about +4 volts, At this level
Schmitt tripger A1Q27/A1Q28 changes state, A1Q28
collector goes rusitive, turns off A1Q23, and returns
the circuit to Its original condition. The cutput wave-
form Is taken from Schmitt trigger transistor A1Q23
collector, is differentiated, and is fed as positive and
negative spikes to the output circuit.

4-23, POSITIVE AND NEGATIVE QUTPUT
CIRCUITS

4-24. The cutput circuits form the output pulses and
drive an cutput load. With reference to the negative
output {refer to Figure 7-3}, driver and output am-
plifier transistors A1Q17 through A1Q20 (a cascode
amplifier) are initially heid cut off by switching tran-
sistor A1Q18, which is conducting heavily. The po-
sitive portion of the width generator output changes
the state of Schmitt trigger A1Q14/A1Q15, Transis-
tor AlQl4 cuts off, and A1Q15 conducts. Hence, the
collector voltage of AlQl4 becomes more negative,
switching off A1Q18. The switching action Is very
fast, and immediately the base pntentials of A1Q17
and AlQ18 become less negative and the transistors
feed a current of about 105mA to ‘he emitters of
Al1Qi9 and A1Q20 respectively. AIQI9 and A1Q20

Sectton IV
Paragraphs 4-23 to 4-25

collector voltage goes more negative, and this fall is
pagsed to the output attenuator, The circuit remalns
in this state until the negative signal from the width
generator switches the circuit to its original condi-
tion. Voltage source, AlQ21 and A1Q22, regulates
the base potentials of the driver and output amplifier
transistors, this provides the AMPLITUDE VERNIER
control. The positive outpui circuit functions in a
similar m nner. Schmitt trigger transistor A1Q5 is
switched on hy the positive Input pulse, and the volt-
age rise on AlQ8 collector controls the switching
transistor AlQT7; the resultant output of the circuit
is a positive pulse, The output attenuators consist of
3 resistive networks with attenuation of 1, 2.5 and 5,
which are used individually or in series to provide
stepped attenuation of the outputs,

4-25. POWER SUPPLY

4-26. The power supplyoperates from either 115 or
230 volts ac, which Is rectified and regulated to pro-
vide dc outputs of -20 and +20 volts. Two separate
primary windings of transformer T1 are switched by
52 in parallel for 115 volt operation or In seriec for
230 volt operation (refer to Figure 7-4). Both nega-
tive and positive supplies operate in a similar man-
ner. With reference to the positive supply, error
amplifier transistor A1Q4 senses and amplifies any
change in the output voltage. The change is applied
through driver transistor A1Q3 to the serles regu-
lator Q2, which acts as a variable series resistor
in the current path,

4-3
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Table 5-1
Table 65-1. Required Test Equipment
Recommended Instrument Required |
Type Model Characterlistics Required For
'Band Width: 50 MHz
Hich Frequency | HP 180A with HP 1801 |  Vertical Sensitivity: 0.05-2V/em | geriormance
Os.:illoscope and 1821A Dual Trace Operating Mode Troubleshootin
Sweep Delay Capability g
HP 140A " Performance
Sampling Band Width: 1GHz
with HP 1410A . Check and
Oscilloscope and HP 1424A Sweep Time: 10ns/cm - 5pus/cm Adjustments
Square Rise Time: < 10ns Performance
Wave HP 217A Repetition Rate: 10kHz Check and
Generator Amplitude: -2V Troubleshooting
Test HP 651B Frequency Range: 10kHz to 10MHz ! Performance
Osclilator Cutput Amplitede: 2V pk-pk Check
Voltage Range:%l to 0V
. Accuracy: *1% on 30V scale Adjustment and
DC Volt-Ohmmeter] HP 4124 Input Resistance: 2 1 MQ Troubleshooting
Resistanze Range; 100kQ
Range: 1to 250V
AC Voltmeter HP 400D Accuracy: 3% Troubleshooting
Input Impedance: 10MSQ with 15pF
Voltage Range: 20V
Digital Ground: Floating
Voltmeter HP 3430A Accuracy: 0.1% Adjustments
Input Resistance: =10MQ
s Performance
508 Attenuator Band Width: 1GHz
HP §491A i Check and
(2 required} Attenuation: 20dB Adjustments
Tee Perf. Check and
{2 required) HP 10221A 504 System Adjustments _’
Feed-Through
Termination HP 11048B 500 (21 chm) Load oerformance
(2 required) ec
UG - 214B/U Performance
BNC Tee 74868 Check
Performance
Termination Reslstance: 500
GR 874-W50B ) Check and
(2 required) Power Rating: 1W Minimum Adjustments
Adapter Performance
2 required) GR 814 Type N to GR Check
Cable 3 Ft 500 coax. terminated Terformance
Assembly TP 10120A at both ends. with ANC male Check and
{4 required) connectors Adjustments
Cable’ Performance
Assembly HE 10122A e 0@ coax cable ! | Checkand
(2 required) P o ' Adjustments
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SECTION V
MAINTENANCE

B-1. INTRODUCTION

5-2. This section provides maintenance and ser-
vice information for the Model 8003A Pulse Genera-
tor. Performance check, adjustment procedures,
troubleshooting, and repair and replacement infor-
mation are covered in this section. A minimum in-
strument warm-up time of 15 minutes shculd be
allowed before attempting the performance check or
the adjustments. Pulse characteristics terminoiogy
used in this section is illustrated in Figure 5-1,
Schematle diagrams are included at the rear of the
manual,

5-3, TEST EQUIPMENT

5-4, Test equipment required for maintaining and
checking the performance of the Model BOO3A is
listed in Table 5-1, Test equipment having charac-
teristics similar to those listed in the table may be
substitited for the equipment listed.

655 PERFORMANCE CHECK

6-6. Theperformancecheckpresented in Table 5-2
is a procedure designed to compare the operation of
the Model 8003A with its specifications. These checks
can be incorporated in a periodic maintenance, post-
repair, and incoming quality control inspaction, A
performance check test card is provided in Table -3
for a record of the performance check results. Also
an jnstrument calibration and component replacement
record is glven in Table 5-4,

5-7. INSTRUMENT COVER REMOVAL

5-8.  The top, bottom, and all side covers are sep-
arately removable, Each cover is held in place by
screws. The top and bottom covers slide toward the
rear panel to free the curved portion before lifting
off. Always disconnect the power cord before re-
moving the instrument covers., Removal of bottom
cover provides access to all components on circuit
board Al except A1Ql0, A1Q11, A1Q19, and A1Q20,
which are accessible by removal of the top cover.

PREINOQT

P et - e e o —

W BASELINE

OVERSHOOT
} FALL
————————— {"-' -/ -— 100%
= —— 90%

PULSE WIDTH

ROUNDING

~—mmm—— 80%

e ———— [0%

OVERSHOOT

___l—-- 00/0

PRESHQOT

Figure 5-1, Definition of Qutput Pulse Characteristics
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Table 5-2.

Performance Check

Model 8003A

1 ! i
1. FREE RUNNING REPETITION RATE: | 0,3 Hz to 10 MHz in five ranges; vernier provides

continuous adjustment between rangeh. !

t
a. Connect the equipment ag shown below:

HIGH
FREQUENCY
0SCILLOSCOPE
8003A
TRIG. TRIG. EXT.
INP  +OUT- A B | INPUT
000 OQ o ﬂ o
50 Loinjl
BOO3A-A2-9
b. Set controls as follows:
8003A REP, RATE (Hz) 10M
VERNIER (R.R.) cw
PULSE WIDTH (s} 30n
VERNIER (P, WIDTH) cew
AMPLITUDE (-} 5V
VERNIER (AMPL.-) cw
OPER, MODE normal
High Frequency SWEEP TIME 0.1ps/cm
Oscllloscope TRIGGER SCURCE Ext. DC
TRIGGER SLOPE positive
SENSITIVITY CH. B 2V/cm
INPUT CH. B Dc
POLARITY positive

¢. Set leading edge of the first pulse to the first lL,e on the screen. The leading edge of the
eleventh pulse should be se¢n at 10cem or less on the screen,

d. Set the 8003A REP. RATE, VERNIER (R.R.), PULSE WIDTH, and the oscilloscope
SWEEP TIME as shown in the table below. the PULSE WIDTH VERNIER should remain
in its ccw position, The pulse period should be as shown in the right-hand column in the

table below,

REP.RATE | PULSE Oscilloscope PULSE

REP.RATE VERNIER WIDTH SWEEP TIME || PERIOD
0.3 MHz ‘ew 30ns 0.5 us/cm <6.6¢cm
10kHz cw 3us 10 us/em <10cm
300Hz oW 0.1ms 0.5ms/cm <6,6cm
.3-10Hz oW 3ms 10ms/cm <10cm
.3-10Hz cew ims 0.5s5/cem ‘»6.6cm
300Hz cew 3ms 20ms/em Z25cm
10kHz cow 0.1ms 0.5ms/cm »6.6cm
0. 3MHz cew 3us 20us/cm »5cm
10 MHz cew 30ns 0.5us/cm »6.6cm
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i g : . ~ Table 5-2. Performance Check {cont’d)

2, PULSE WIDTH: 30ns to 3s in five ranges; vernier provides continuous adjustment
.. between ranges,

‘2. Use same equipment setup as shown in Performance-Check Paragraph la,

, b, Set the B00JA REP, RATE VERNIER in its cw position, Set the 80603A PULSE WIDTH,
VERNIER (P. WIDTH), and REP, RATE and the oscilloscope SWEEP TIME as shown
in the table below, The width of the output pulse, measured at 50% of amplitude height,
should be as shown In the right-hand column of the table helow,

YT - O Y I Y

PULSE P. WIDTH REP, Oscilloscope OUTPUT
WIDTH VERNIER RATE SWEEP TIME| [PULSE WIDTH
30ns cew 10MHz | 0.1pus/em s3mm
— 3us cew 0.3MHz | 0.5us/cm <6em
= 0.1ms cew 10kHz 20ps/em <5cm
3ms cew 300 Hz 0, fms/cm <6em
0.1-3s cew 0.3-10Hz| 10ms/em £10em
- 3ms cw 0.3-10Hz| 20ms/em »5cm
= 9, 1ms cw 0,3-10Hz| 0.5ms/cm z6cm
- 3us ow 300Hz 20us/cm 25¢m
— 30ns cw 10kHz 0.5 us/cm »8cm

c. Set oscilloscope sweep time to 0.5s/cm, 8003A REP. RATE (Mz) to EXT, +/MAN, ,
* PULSE WIDTH to 0.1 - 35, and PULSE WIDTH (s) VERNIER cw. Press MAN. button,
. Pulse width should be 6cm or more.
!

3. AMPLITUDE:

= Seven-step attenuator reduces output to 0.05V ina 5, 2.5, 1 sequence. Vernler
provides continuous adjustment between steps and reduces minimum output to < 0. 02V,
Maximum Qutput is 5V (10 V across an open circuit). nternal switch permits removal
of internal load, increasing output to at least 10V acrogs 50 ohm, '

"a. Use same equipment setup as shown in Performance-Check Paragraph ia,

b. Set 8003A REP. RATE (Hz) to 10k, VERNIER (R. R,) ccw, PULSE WIDTH (s) to
0.1 m, and VERNIER (P. WIDTH) to ccw. Check to see that the output pulse

amplitude on the Oscilloscape for each setting should be as shown in the right-hand
column of the following table,

Oscilloscope 8003A Ampljtude Pulse
—_ Sensitivity Amplitude Vernier Amplitude
_ : 1V/em 5volts cw »>5cm
— 0.5 2,5 cw »5cm
— 0.2 1 cw >5¢m
e 0.1 0.5 cw 25cm
‘% . 0. 05 0.25 cw 25cm
J 0. 05 0.1 cw z22cm
. 0.05 0.05 cw ?lcm
0.05 0.05 ccw c0.4cm

0.05 0.1 cew slem
0,05 0.25 cew =2cm
0.1 0.5 cow £2cm

T 0.2 1.0 ccw <2cm )
’ 0.5 2.5 ccw z2cm
1 5 cew =2cnm

5-3
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Table 5-2. Performance Check (cont'd)

Model 8003A

4. MAXILTUM DUTY CYCLE: >90% for repetition raves from 0,3 Hz to 1 MHz;

> 50% from 1to 10 MHz,

a, Use same equipment setup as shown In Performance-Check Paragraph 12,

b. Set controls as follows:

B003A REP. RATE (Hz) 10M
VERNIER (R.R.; cw
PULSE WIDTH (s) a0n
VERNIER (P. WIDTH} cew
AMPLITUDE (-) 5V
VERNIER (AMPL.-} cw
OPEk, MODE normal
High Frequency SWEEP TIME 0.2 us/em
Oscilloscope SWEEP MAGNIFIER x 10
TRIGGEkK SOURCE Ext, DC
TRIGGER SLOPE Positive
CHANNEL B 2V/em DC
POLARITY Positive

c. Adjust 8003A VERNIER (REP. RATE) for two periods on the screen, Turn VERNIER
(PULSE WIDTH) slowly cw. Pulse width should be at least 50ns (2, 5 cm) before the
frequency counts down (one period in 10cm).

d. Set oscilloscope sweep magnifier x 1 and sweep time to 0,2 ps/em, Adjust BO03A
VERNIER (REP. RATE) for 2 periods in 10cm on the screen. Turn VERNIER
(PULSE WIDTH) slowly cw. Pulse width should be at least 200ns (4. 5 cm) before
the frequency counts down,

5. PULSE DELAY: Approximately 150ns fixed delay between trigger and pulse. Internal
switch permits removal of delay line, reducing delay to about 10ns.

a, Connect the equipment as shown below,

HIGH
FREQUENCY
0SCILLOSCOPE
8003A
TRIG. TRIG. EXT.
INR +0UT~ 5002LOAD{2) | A B | INPUT
©o g o — ﬂ
|
o5 Y
! BNCT
8003A~ A2-9
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Table 5-2,

Section V
Table 5-2

Performance Check (cont’d)

8003A

10ns (1, Omm).

on 8003A,

High Frequency
Oscilloscope

b. Set front panel controls as follows:

REP, RATE (Hz)
VERNIER (R.R.)
PULSE WIDTH (s)

VERNIER (P. WIDTH)

AMPLITUDE (-)
VERNIER (AMPL. -)

SWEEP TIME

SENXTIVITY CH.Aand B

CHANNEL SELECTOR

TRIGGER SOURCE
TRIGGER SLOPE

10M
center
30n
cew
5V
cw

.dus/em
2V/em
Alternate
EXT. AC
Positive

c. kemove the B00JA bottom cover. Set the front slide switch on the eireult board in the ND (non-
delayed) position, Delay between trigger and output pulse should be approximataiy

d. Set the front ~lide switch on the circuit board in the D (delayad) position. Delay between
trigger and output pulse should be approximately 150ns (1. 5¢m). Replace bottom cover

6. SYNCHRONOUS GATING: (Gating signal turns generator "on"; pulse repetition rate, amplitude,
polarity, and width determined by panel contro! settings; first pulse is coincident with the
leading edge of the gate, last pulse is completed even if gate ends during the pulse. Minimum
gating signal: -2V, Maximum input: -20V,

a. Connect equipmont as shown below:

HIGH
FREQUENCY
] OSCILLOSCOPE
{
e o
GENERATOR 8003A e
TRIG. A B | INPUT
+TRIG- = ﬂ
0009
5040 LOADIl'
b. Set controls as follows: 0003A-A3-2
8003A REP. RATE (Hz) 0.3M
VERNIER (R.R.) cew
PULSE WIDTH (s) 3us
VERNIER (P. WIDTH) cew
AMPLITUDE (-} 5V
VERNIER (AMPL.-) oW
OPER. MODE Gated




Section. V
Table H-2

Table 5-2,

Performance Check (cont’d)

Model 8003A

High Frequency
Oscilloscope

SWEEP TIME
TRIGGER SOURCF
TRIGGER SLOPF.
CHANNEL SEL,
SENSITIVITY CH. A
SENSITIVITY CH. B

20us8/em
Ext. DC
Positive
Alternate
1V/em DC
2 V/Cfu Dc

¢. Set Square-Wave Generator for a 10kHz output pulse with 2. 0V (2¢em) amplitude,

d. Turn 8003A VERNIEK (REP. KATE) slowly cw; observe pulse burst on the screen.
Pulses shall occur only during "on time" from the Square Wave Generator output

7. EXTERNAL TRIGGERING: Repetition Rate: 0 to 10 Milz,
Trigger mput: Sine waves or pulses of either polarity. Sensitivity: Sine waves,
»2V pk-pk. Pulses, 1V peak, at least 16ns wide. Maximum input, 10V, Delay:
Approximately 35ns between tri,ger input and trigger output. Input Impedance:
Approximately 1kR2, dc-coupled.

2. Connect equipment as shown below:

TEST OSCILLATOR A

JL

HIGH .
FREQUENCY
O0SCILLOSCOFE

NG T
8003A
EXT,
TRIG, A 8| WpUT
INP» TRIG- °© A9
o0 ? e
50 0 LOADlll

b. Set controls as follows:

8003A

High Frequency
Oscilloscope

REP. RATE (Hz)
VERNIER (R.R.)
PULSE WIDTH (s)
VERNIER (P, WIDTH)
AMPLITUDE {-)
VERNIER (AMPL,-)
OPER. MODE

SWEEP TIME
TRIGGER SOURCE
TRIGGER SLOPE
CHANNEL SELECTOR
SENSITIVITY CH. A
SENSITIVITY CH. B

v

8003A-A3-2

Ext, +
ccw
30ns
cew

5V

cw
Normal

0.1us/em
Ext. DC
Positive
Alternate
1V/em DC
2V/em DC

5-6
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Model 8003A

Section V

Table §-2
nable 5-2, Performance Check {cont’d)
. c. det the Test Oscillator for a 10MHz frequency and for a 2V peak-to-peak amplite-ie
' as shown on the Oscilloscope,
d. Cente. both channels vertically ~nd observe the wave forms, Pulse should begin during
the posltive slope of the sine wave,
e. Set 800"°A REP, RATE to EXT. -. Pulse should begin during negative slope of the sine
wave,
8. MANUAL TRIGGERING: Fush button for single pulse, '
a. Use same equipment setup as shown in Performance-Check Paragraph "a, except,
disconnect the test cscillator lead from the 8003A, Set 8003A REP. RATE to
EXT. +/MAN, PULSE WIDTH to 3 us, and CPER. MODE to NORMAL. Switch
oscilloscope 3weep time to 20 us/cm,
b. Press MAN, push-button switch and observe pulse on oscilloscope. Only one pulse
-should occur when the button is pushed. No pulse should occur when the button is
released,
9, PERIOD JITTER: < 0.1% of werind,
a, Connect the (-) OUTPUT terminal on the Model 8003A to ithe Input B on the Hizh
Frequency Oscilloscope with a 50.¢ feed-through termination,
b. Set controls as follows: !
8003A REP. KATE (Hz) 10K
VERNIER (R.R.) cw
. PULSE WIDTH (s) Jus
o VERNIER (P, WIDTH) cew
. | AMPLITUDE {-) 5V
VERNIER (AMPL, -) cw
OPEk, MODE Normal
High Frequency SWEEP TIME 0.1ms/cm
Oscilloscope SENSITIVITY CH. B 2V/em DC
SWEEP SELECTOR Main Sweep
DELAYING SWEEP TIME 0.1pus/em
MAIN SWEEP MODE Internal
DELAYED SWEEP MODE Auto
TRIGGEH SLOPE Negative
DELAY LENGTH 0.5
¢. Adjust VEKNIEK (REP. KATE) for a 0.1 ms (1 cm) period. Switch oscilloscope sweep
selector delayed. Turn delay length control ¢w until the leading edge of the first
visible pulge is at the center of the graticule. Measure the jitter on the leading edge
of the pulse. Jitter should be less than 0,1 s (1cm).
10. PULSE WIDTH JITTER:< 0.1 % of pvlse width on any width setting.
a, Use same equipment setup as described in Performance-Check Paragraph 9a.
\ b. Set the oscilloscope sweep selector to main sweep (undelayed) ane the sweep time
i to 0.1 ms/cm, Adjust 8003A VERNIER (KREP; RATE) for a 0.2 ms period and
} VERNIER (P. WIDTH) for 2 0.1ms width. .’
' ¢. Delay the pulse on the Oscllloscope so that the delayed sweep time is 0.1 us/cm.
! Move the trailing edge of the first visible pulse with the delay length control to the
center of the graticule. Measure the jitter on the trailing edge of the pulse. The pulse
o width jitter should be less than 0.1 5 (1 cn),
] .5-7
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Section V
Table 5-2

. Table 5-2,

N TR T .

Performanre Check (cont’d)

Model 8003A

§
1

Positlve,

i
!

: il. TRIGGER OUTPUT: Amplitude: 2V across 50%, Width: 15ns *5ns at 50% amplitude
! points, Polarity: ‘

a. Connect the equipment as shown below:

: TRIG.
INPUT ©
!
| 8003A
‘I 1 . !
. e SAMPLING
‘TRIG. TRIG.
INP +0UT- QSCILLOSCOPE A
0000 ' (o]
20dB ATTENUATOR
N-GR ADAPTER
(11>
H e 102214-50 2 TEE
GR S50QLOAD
BOO3A-A2-9
b, Set controls as follows:
| BOO3A REP, RATE (Hz) 10M
VERNIER (R.R.) cwW
PULSE WIDTH (s) 30ns
VERNIER (P. WIDTH) ccw
{ AMPLITUDE {(+) - 5V
’ VERNIER (AMPL.+) cw
OPER. MODE Normal
c. Set Sampling Oscilloscope for a 10ns/em display with a vertical display of 50mV/em.
Move the trigger puise to the center of the graticule. The pulse amplitude should be
greater than +2 volts (4 cm).
d. Adjust oscllloscope sensitivity vernier for a full-screen picture (10¢m). Trigger
pulse width at 50 %points should be between 10ns (1 ¢m) and 20ns (2cm).
12, RISE AND FALL TIME:  Less than Sns,
a. Connect the equipment as shown helow:
TRIG.
INPUT
8003 A
+ TRIG. - \
OUTP oUTP P SAMPLING A B
o 9 OSCILLOSCOPE o} o
20dB ATT.{2}).
HP 1022IA-500 TEE (2)
GR 50 2 LOAD(2)
8003 A-A3 -1
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Table 6-2. Performance Check (cont’d)

Section V
'Il'able 3-2

b,

c.

d.

gl

il ¥
T s '

t

Set controls as follows:

B003A REP, RATE (Hz) 10M
VERNIER (R.k.) cw
PULSE WIDTH (s) 30n
VERNIER (P. WIDTH) ccw
AMPLITUDE ({+) 5V
VERNIER (AMPL.+) oW
AMPLITUDE (-) 5V
VERNIER (AMPL.-) cw
OPEkK, MODE Normal
Sampling SWEEP TIME 20ns/cm
Oscilloscope  MAIN SWEEP MAGNIFIER x29
TRIGGERING EXT.
TRIGGER SLOPE *
CHANNEL SELECTOR B
CHANNEL A POLARITY - up
CHANNEL B POLAKRITY + up !
SENSITIVITY CH. A 50mV/em !
SENSITIVITY CH. B 50mV/em |
DELAY LENGTH 0

Adjust oscilloscope vertical positioning control and 8003A AMPLITUDE VERNIER
for a positive output pulse with a full-screen picture (10 cm),

Move the leading edgz of the pulse to the center of the graticule with the oscilloscope
delay control. The rise time should be less than 5ns (5 em). ‘

Move the trailing edge of the pulse to the center of the graticule with the oscilloscope
delay control. The fall time should be less than 5ns (5 cm).

‘Change the oscilloscope channel selector to A, Adjust 8003A negative AMPLITUDE
VERNIERK for an output pulse for a full-screen picture (10cm).

Repeat Paragraphs 12d and 12e,

13,

PRESHOOT, OVERSHOOT, AND KINGING: < 5% of pulse amplitude.

2.

b,

C.

e,

Use same equipment setup as shown in Kise-And-Fall-Tima-Performance-Check
Paragraph 12 al. -

Lot :
Set iront panel controls as follows:
8003A REP. RATE (Hz) 10M
VERNIEFR (F.R.) ccw
PULSE WIDTH (s) 30n
VERNIEER (P. WIDTH) center
AMPLITUDE (+) 5V
VERNIEK (AMPL. +) cw

Set Sampling Oscilloscope for a 20ns/cm display with a 50 mV/cm vertical sensitivity
for both channels, Set oscilloscope channel selector to B.

Adjust oscilloscope delay and vertical position contra s until the starting point of the
leading edge Is centered on the crt. The preshuot before the start of the leading edge
should be less than 5% (5 mm) of pulse amplitude,

Adjust osc'lloscope vertical position control until the top of the leading edge is centered
on the crt. The overshoot and ringing should be less than 5% (5 mm) of pulse amplitude.

5-9
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Table 5-2 -
Table 5-2, Performance Check {cont’d)
f.. Adjust oscilloscope delay control until the top of the pulse trailing edge is centered

on the crt. The preshoot on the trailing edge should be less than 5% (5 mm) of pulse i
amplitude, =

g. Adjust oscilloscope vertical positfon control until the bottom of the lrailing edge is -

centered on the crt. The overshoot and ringing on the pulse tralling edge should be -

less than 5% (5 mm) of pulse amplitude. =
h. Change oscilloscope channel selector to A and repeat Performance-Check Paragraphs 13d =
through 13 g, =
=
=

I

R

U 11N | |

@
|




Model B003A

Section V

Table 5-3
1
3 o ' '
Table 5-3. Ferformance Check Test Card
Paragraph ; "
' Reference Check Required . Results Actual
1 s
1. Free Running Repetition Rate !
step ¢ 10 MHz Upper Limit ! #210MHz g 10cm [:
step d 0.3 MHz Upper Limit . =0,3MHz =x6.6cm
10kHz Upper Limit i =10kHz = 10em
300Hz Upper Limit ' 2300Hz <6 . 6cm
10Hz Upper Limit =210Hz £10cm
10Hz Lower Limit £.3Hz »6.6cm
300 Hz Lower Limit % 10Hz a5cm
10%Hz Lower Limit <300Hz 26.6cm
0.3MHz Lower Limit < 10kHz *5cem
10MHz Lower Limit <£0.3MHz 26.6cm
2, Pulse Width '
step b 30ns Lower Limit % 30ns < 3Imm
Jus Lower Limit < 3us g6cm
0.1rs Lower Limit %0, 1ms <5¢cm
dms Lower Limit ‘ +  £3ms <bcm
0.1-3s Lower Limit ' 20.1s =% 10em
Ims Upper Limit 20.1s 25¢cm
0.1ms Upper Limit 2Ims »8cm
s Upper Limit 20, 1ms 2hen.
3ns Upper Limit I 23us 26cm b
step ¢ 0.1-3s Upper Limit . 238 28em B
. 3. Amplitude '
step b 5y Upper Limit 25V ahem
2.5V Upper Limit z22.5V '»bem.
1v Upper Limit 21V »5cm
0.5V Upper Limit 20.5V rSom
0.25V Upper Limit 20.25V 25cm
0.1v Upper Limit 20, LY 22cm
.05V Upper Limit 20,05V >lcm
0.05Vv Lower Limit =£0.02v <4 mm
0.1v Lower Limit =0.05V. <lem
0.25v Lower Limit 0.1V £2cm
0.5V Lower Limit =0.25V z2cm
1.0V Lower Limit < 0.5V <2cm
2,5V Lower Limit <1,.0V <£2c¢m
Bv Lower Limit 2.5V <2cm
4. Maximum Duty Cycle
" step c 50% at 10 MHz »50ns »2.5em [ ]
step d 90% at 1 MHz »900ns »4.5em [ ]
5. Pulse Delay
step ¢ Not Delayed = 10ns =xl.Omm [ ]
step d Delayed ~150ns *1.5em [
‘ 6. Synchronized Gating
step d Minimum Gating Signal: -2V Pulse only during
square waves,
5-11




Section V Model H003A
Table 5-3

Table 5-3. Performance Check Test Card (cont’d)

parsezan rees T | @
7. External Triggering
step d Ext. + Pulses only during sine
wave positive slope.
step e Ext. - Pulses only during sine
wave negative slope.
8, Manual Triggering
step b . Push button for single pulses One pulse for
pushed button.
g9, Period Jitter
step ¢ <0.1% <0.1ps <lem [ 1
10. Pulse Width Jitter
step ¢ <0.1% on any width zetting <0.1yus <1:m l:j
11, Trigger Output
step ¢ Amplitude: : >+2V >4em [ ] .
step d Width: C . 15ns i%ns  1.5¢cm 10.5cm::]
12, Rise And Fall Time :
step d Negative Rise Time <5ns <5em [ ]
step e Negative Fall Time ' <5ns <5em [ ]
step g Positive Rise Time <5ns <Sem [ ]
Positive Fall Time <5ns <sem [}
13. Preshoot, Overshoot, and Ringing
step d | Positive Leading Edge Preshoot <5% <5mm [ ]
sltep e Positive Leading Edge Overshoot and Ringing <5% <5mm [___ ]
step { Positive Trailing Edge Preshoot <50, <smm [ ]
step g Positive Tralling Edge Overshoot and Ringing <5% <5mm [ ]
step h Negative Leading Edge Preshoot <5, <5mm [____ ]
Negative Leading Edge Overshoot and Ringing <5% <5 mm 1
Negati\ve Tr~iling Edge Preshoot <5%, <5mm [ ] .
Negative Trailing Edge Overshoot and Ringing <5 <sme: [ ||
5-12
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Model 3003A

%9, ADJUSTMENTS

5-10. This section gives a complete adjustment
procedure for the Model B00O3A. This procedure
shouldbe conducted only after it has been established
that the Model 8003A does not meet ils published
specifications and does not require troubleshooting.
Indigeriminate adjustment of internal controls to re-
fine pulses or to correct major malfunctions may
actually cause more difficulty. Since some adjust-
ments interact with others, follow the procedures in
the suggosted sequence. Refer to Figure 5-2.

5-11. POWER SUPPLY

8, Measure the voltage between test point +20V
on bottom eclircuit board Al and the chassis
Tound with a DC Digital Voltmeter. Adjust
AlRI19 fo: +20 volts.

b. Measure the voltage between teut point -20V
onhottom rircuitboard Al and chassis ground.
Adjust A1R9 for -20 volts,

5-12. REPEYTTION RATE

a. Connect the -OUTPUT of the Model 8003A to
the input of the High Frequency Oscilloscope,
terminatedat it input with a 50 ohm resistor,
Conaect the 3003JA TRIGGER OUTPUT (+) to
the oscilloscope trigger input,

b. Set controls as follows:

BOO3A REP. RATE (Hz) 10M
VERNIER (R.R.) cw
PULSE WIDTH 30ns
VERNIER (P. WIDTH) cew
AMPLITUDE (%) 5V
VERNIER (AMPL. ) ow
OPER. MODE normal
High Fr-y. SWEEP TIME 0.1us/cm
Oscilloacope TRIGGER SOURCE Ext. DC
TRIGGER SLOPE positive
SWEEP SELECTOR main sweep
SENSITIVITY CH. B 2V/em DC
POLARITY positive

b. Set leading edge of the second pulse to the
first line on the screen. Adjust A1C40 30 that
the leading edge of the twelfth pulse (10 ye-
riods) Is seen at 9, 6 em on the screen.

5-13. PULSE WIDTH i

a. Connect equipment as described in Para-
graph 5-12a.
%\

b. Set oscllloscope sweep time to 0.1us‘ecm and' '

sweep magnifier to x10, Center picture on the!
screen. Adjust A1C35 until pulse width at
50% of the pulse amplitude is less than 2.8 cm,

Sectlon V
Paragraphs 5-9 to 5-18

5-14. SPECIALLY SELECTED COMPONENTS

5-15. Components AlC25, AlRS6, AlC50, and
AlR124 are specially selected at the factory during
the testing of the Inetrument. Selection of the com-
ponents is needed ONLY if their respective driver
amplifier transistors are replaced. The selected re-
sistors influence the output palse rounding, and the
gelected capacitors Influence the output pulse over-
shoot and ringing. The resistance range ig likely to
be between 58 and 100 ohms, and the capacitance
range is likely to be between 15 and 49 plcofarads.
Selected component values, shown in the circult dia-
gram and listed in the replaceable pars lists, are
only typical values, Actual values must be selected
experimentally.

5-16. SPECIAL SWITCH CONNECTIONS FOR
THE ASTERISK ) POSITIONS

5-17. REP. RATE RANGE SWITCH

5-18. An additional repetition rate range below 10 M
can be connected into the Instrument for the asterisk
(%) switch position. By installing a capacitor, a da-
sired intermediate repetition rate ~unge or a slower
repetition rate other than 0.3 Hz may be selected In
the asterisk (%) position. Connect the capacitor posi-

BOTIA A4 18

Figure 5-2. HP 8003A Adjustments
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Section V , Model B0O3A
Table 5-4

Table 5-4, Calibration and Component Replacement Record
For Hewlett-Packard Modei 8003A Pulse Generator

Instrument Serial No, -

CALIBRATION

Date Description of Callbration Made Paragraphs Used

COMPONENT REPLACEMENT

.Date |[Component Designator Nature of Failure
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Model 8003A

tive lead to terminnal 12 of the REP, RATE switch
S4A(F), front of the first wafer (refer to Figure 7-1).
Ground the capacitor negative lead. The capacitor
specifications should include a3 minimum dc working
voltage of 10volts and a maximuin leakage current ol
50 microamperes. Excessive leakage current lowers
the lower limit of the REP, RATE range and can
make its VERNIERinoperative over part of its range.
The approximate capacitance (in microfarads) may
be calculated by dividing the desired repetition rate
lower limit (in Hz) Into 33, l.e. ¢ = 33/1.

5-19. PULSE WIDTH RANGE SWITCH

§-20. Anadditional pulse width range above 30 nano-
seconds can be connected into the instrument for the
asterisk (%) switch position, By installing a capaci-
tor, a desired intermediate pulse width range ora
wider pulse width other than 3 seconds can be selec-
ted in the asterisk (%) position. Connect the capnci-
tor positive lead to terminai 2 of the PULSE WIDTH
switch S6A(R), rear of the first wafer (refer to Fig-
ure T-2). Ground the capacitor negative lead. The
capacitor specifications should Include a minimum
de working voltage of 10 volts, and a maximum leak-
age current of 50 microamperes, Excessive leakage
current raises the upper limit of the PULSE WIDTH
range and can make‘its vernier inope-~tive over part
of its range. The approximate capacitance (in micro-
farads) may be caleulated by multiplying the pulse
width lower  limit (in seconds) by 1000, i.e,
c=Wx 1000.

5.21, . PULSE WIDTH VERNIER RATIO

5-22. The pulse generator is shipped by the manu-
facturer <o that the asterisk (%) PULSE WIDTH po-
‘sitlon range is connected In parallel with the 30ns
range. In this position the pulse width vernie, ratio
is 1 to 100. Opening the shorting connection between
terminal 1 and 6 on the front of switch wafer S6A (F)
changes the ratio to 1 to 30. An intermediate ratio
between 1 to 30 and 1 to 100 may be obtained by con-
necting an additional resistor between switch termt-
nal 1 and 6; this addilional resistor is In parallel
with RT7. '

5-23. TROUBLESHOOTING

5-24." GENERAL PROCEDURES

5-25. This troubleshooting information is inlended
as.a guide in isolating a trouble first to a section of
‘the circultry and then to a specific circuit. The lo-
cation of the circuit components on their circuit
board are identified in figures near the schematic
dlagrams. Waveform checks and typical dc voltage
measurements aid in locating a faulty clrcuit or
component. Control settings for waveforms and typi-
cal dc voltages are given in Table 7-2. Trouble-
shooting test polnts for waveforms are indicated by
numbers inside a star on the schematics. Typical de
voltage values and waveforms appear on the sche-
matizs, Refer to Table 7-1 for notes which apply to
the schematic diagrams. If satisiactory operation or
repairs cannot be accomplished, contact the nearest
HP Sales/Service Office (st at rear of this manual).

Section V
Paragraphs 5-19 to 5-32

5-26. OVERALL TROUBLESHOOTING

5-27. To locate trouble in the Model 80034, start
with a therough visual inspection and then proceed to
electrical checkout as necessary. During the visual
inspection, look for burned or loose coniponents,
loose wire connections, or any other similar condition
which suggests a source of trouble, Be sure to check
for a blown fuse during the visual inspection. For
fuge replacement with 115 volts use a 0.5 amp slow-
blow fuse; with 230 volts use 0.25 amp slow-blow
fuse. Repair any faulty component or connection that
is isolated during the visual inspection and check in-
strument performance before continuing to trouble-
shoot the instrument,

5-28. If no obvious fault is located during the visual
inspection, proceed with the electrical check out as
shown In troubleshooting flow chart, Figure 5-3. This
figere shows a systematic approach In locating a
faulty circuit, A High Frequency Oscilloscope with a
high impedance probe should be used to check the
test point waveforms, shcwn In Figure 5-3 and also
on the circult diagrams, Control settings may be
found on Fjgure 5-3 and in Table 7-2.

5-29, This troubleshooting procedure starts by
limiting the location of the source of trouble by ob-
serving the trigger output and pulse ouinut wave-
forms from the front panel. The results of these
waveforms should determine which major part of the
instrument s faulty, Then by checking the test point
waveforms in this part of the HP Model 8003A, the
source of trouble can be narrowed down to cireuitry
between two test points. If there is more than one
cause of trouble, this procedure may berepeatedun-
til all faults nre located.

%-30. The source of trouble may be narrowed down
to several components by checking the circuit dia-
grams typical veltages with a dc voltmeter. These
voltages are with respect to ground and may vary
somewhat from instrument to instrument. Individual
components may be checked for shorts or for open
circuits with an ohmmeter.

5-31, On troubleshooting and in replacement ‘n ge-
neral, always be sure that the transistor, diode, and
capacitor pins are connected in correct position as
recommended by their manufacturer, Refer to Fig-
ures 5-6 and 5-7. To help with proper replacement of
semiconductors, the emitter connection is Identified
by a small dot etched on the circult board beside the
connection point, This dot can also be found for the
positive terminal of electrolytic capacitors and for
the cathode of diodes. Components not on the circuit
boards are located in Figure 5-5,

5-32. LOCATING MALFUNCTIONS

a. POWER SUPPLY. If the power supply volt-
apes are slightly out of tolerance, refer to sec-
tion 5-12 for power supply adjusiments. If any
power supply voltages are [ar out of adjustment,
check the applicable circuitry for unusual volt-
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Section V Model BOO:
Figure 5-3

(Fii.
TP 3 7-3) .
ov YES  Check Driver And
- H H Output Amplifiers A1Q8-A1Q11
-8V .. Check Voltage Source A1Q12/A1Q13
NO Switching Transistor Al1Q7 and
20 ps/em Bi-stable Schmitt Trigger A1Q5/A1Q6
POSITIVE
ouTPUT TRIGGER ({open
PULSE OUTPUT circuit)
.av|NO YES YES NO
An &Y Check Both - BTV *Check Output (-)
» | Pulse Qutputs oV Triggered Ext,
0ViyEs  |For All Ampli- -I—L-_ 557V | nO With HP 2174
2018 /cm tude Positions 75 20 pe/em |(Frequency 10k) T YES
Check t 14
NEGATIVE Cl::uitm;fés? Am
OUTPUT
PULSE
-”_—”—'gv XES L, See Paragraph 5-32b (Output Attenuator)
-8V NO
20uc/em
0.6WYES__ Check Pulse Wi
| » ov Generator Loop
Check Amplifiers
- eum——
POSITIVE LIVIRo T A1Q37, A1Q39
OUTPUT TRIGGER {open
PULSE OUTPUT circuit)
+5.8V] NO YES
| 0]6.7‘1
oV
ov
YES U9V TNO
20ps/cm 20 us/cm POWER SUPPLY VOLTAGES NO
AND RIPPLE
Location | DC AC
{Al-Inst. | Voltage [Ripple
»| Bottom) {rms)
+20V and{+20V <HmV
ground {3100 nV
-20V and | -20V <5mV
ground | *100mV YES
(Fig.
o) Check Driver And
eC river
i 18 FEE> Gutput Amplitier A1Q17-A1Q20
) “ “ ov ». Check Voltage Source A1Q21/A1Q22,
NO Switching Transistor A1Q16, and
20us/cm Bi-stable Schmitt Trigger A1Q14/A1Q15
Figure 5-3. Troubleshooting Chart
5-18
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Model 8003A

Section V

Figure 5-3
NO Check Schmitt Trigger
Check Circult A1Q34/A1Q35
Manual
YES Check Differential
Operation | ™ Amplifier A1Q32/A1Q33
[}
NO Check Gate Amplifler
Check Qutput (-
Trlggere dpAné ) Circuit A1Q36
‘ Gated With
——— HP 217A Check Performance
Set OPER. MODE | NO__liFrequency 10k) .
To GATED Check el YES — TatleS-2
Output (-) With-
out Gating. B Check Gate Amplifier Clrcuit A1Q36
|
i
]
» | ‘
(' " IBE
oy
== See Paragraph 5-32a
Control Settings For Waveforms
8003 EP,
Check Rate Generator A ‘l;ERNI%?%TgL(gz; 2c?vM
Circuit A1Q29/A1Q30 PULSE WIDTH (s) 30n
VERNIER (P. WIDTH) cw
AMPLITUDE + 5V
VERNIER (AMPL, +) oW
AMPLITUDE - BV
VERNIER (AMPL. -) cw
OPER. MODE Normal
| Delay Switch (Internal) D
Term, Switch (Internal) 5V
{
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Section V Model 8003 A
Figure §-4
BLOWN Replace Fuse Blows gggfi};icr
FUSE Fuse Diades
Mensure | Excessive  Theck OHEeS
Ripple Ripple Capacitor
EXCESSIVE Between
OUTPUT RIPPLE “egito‘g:; Low Check
' All Filter
And Ground Ripple Capacitors
Check
HIGH Reference
OUTP(:-;T XSII“;I‘AGE Measure High Diodes Check
More Positive Voltage , Amolifier
or Negative Reference Correct ] Measure High And Driver
Than Specified Amplifier
(Without Load) Collector
Voltage Low Check Series
Regulator and
Driver
Measure Check
LOW ’ Voltage
1t = 4
OUTPUT VOLTAGE | Voltage Al yoage Reference
{pos. or neg.) Error An pl. Diodes
Between 1 Volt » Collector and Check
Vary Its Voltage Different Driver
And That Specifjed Measure
Adjustable Does Not E Ampl Voltages Transistor
{Without Load) rror Ampl.
_ Potenttometer | Vary Collector and
Emitter Same Check
Voltage Voltages Error
Amplifier
Transistor
Check
NO - No DC = Rectifier
OUTRUT VOLTAGE Measure Voltage Dindes Check
{pos. or neg.) Voltage At Se ei%s
Zero *1 Volt Ser. Regulator be Rer lator
(Without Load) Collector N Measure Voltage gu
Voltage . Voltage At
Ser. Regulator No Check
Transistor
Figure 5-4. Power Supply Troubleshooting Chart
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Model 8003A

ages which do not make sense. Figure 5-4 should
ald in finding defect in the power supply. With
this In mind, check for faulty components with
an ohmmeter. If there is a short circuit, this
may be traced with an ohmmeter, The normal
resistance of the power supply loads with re-
spect to chassis ground, which may be checked
at power supply inputs on top of bottom circuit
board Al, is listed below;

TP 420V 2600
TP -20V 4005
NOTE

Disconnect power before
checking resistances.

b. OUTPUT ATTENUATOR. Check pulse am-
plitude on the 2.5, 1, and 0.5 volt setting for
both attenuvator assemblies A2 and A3. If the
pulse amplitude is Incorrect on the 2.5 volt set-
ting, the faulty resistor should be R1, R2, or
R3. I the pulse amplitude is incorrect on the
1 volt getting, the faulty resistor should be R4,
RS, or R8. H the pulse amplitude is incorrect
on the 0.5 volt getting, the faulty resistor should
be R7, R8, or R9. This assembly may be re-

Section V
Paragraphs 5-33 to 5-36

palred by removal of its housing. Instructions
for pulse attenuator disassembly are found in
paragraph 5-38, Attenuator component identifi-
cation 1s found In Figure 7-3.

5-33. REPAIR AND REPLACEMENT
5-34. GENERAL

535, The following paragraphs provide recommen-
ded procedures and techniques for repair or replace-
ment of components., Refer to figures given in List
of Dlustrations for location and identification of com-
ponents or assemblies, Section VI contains informa-
tion for ordering parts.

5-36. PULSE ATTENUATOR DISASSEMBLY

a. Loosen the two Allen screws on the pulse
amplitude knob and remove the knob.

b. Remove the two bracket nuts and the one
bracket screw supporting the attenuator
housing.

¢. Remove the four clamping nuts and screws on
the attemator housing.

d. Rotate the assembly to check and to replace
the components.

AOQJA-a4-10

U TISER SRR e

T LT R A, e e

G003A 413

Figure 5-5. HP B003A Assembly and Off-board Component Identtfication
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Sectlon V
Paragraphs 5-37 to 5-47

5-37. DIODES

5-38, Solid-state diodes are manufactured in sev-
eral different physical packages. Figure 5-6 shows a
couple of typical diode conflgurations, identifying the
cathode. If the cathode marking Is removed or doubt
exists as to polarity, an ohmmeter may be used to
determine the proper connection.

5-39. TRANSISTORS

5-40, The following procecdurcs and data are given
to aid in determining whether a transistor {s oper-
atlonal. Tests are given for both in-circuit and out-
of-circult transistors. Lead identification of common
transistors with various shapes used in this instru-
ment are shown in Figure 5-7.

5-41. IN-CIRCUIT TESTING

5-42, The common causes of transistor faflures are
internal short and open circuits. In transistor cir-
cult testing the most important consideration is the
transistor base-emitter junction. Like the control
grid of a vacuum tube, this is the operational control
point in the transistor. This junction s essentlally a
solid-state 'dlode. For the transistor to conduct, the
diode must conduct; that is, the dlode must be for-
ward blased. As with simple diodes, the forward-
blas polarity is determined by the materials forming
the junction. Use the transistor symbol on the sche-
matic diagram to determine the blas polarity re-
quired to forward-bias the base emiiter Junction.
Figure 5-8 shows transiator symbols with terminals
labeled. Notice that the emitter arrow conventionally
points toward the type N materlal. The other two
columns of the illustration compare the ilasing re-
quired to ~ause conduction and cut-off in transistors
and vacuum tubes. H the transistor base-emltter
diode (Junction} is forward-biased, the transistor
conducts. If the diode is heavily forward-blased, the
transistor saturates. However, if the base-emitter
dlode {8 reverse -blased, the transistor is cut off.
The voltage drop across a forward-blased emitter-
base diode varies with transistor collector current,
For example, a germanium transistor has a typical
forward-bias, hase-emitter voltage of 0.2 - 0.3 volts
when collector current is low and of 0.4 - 0.5 volis
when collector current is high, In contrast, forward-
bias voliage for silicon transistors is about twice
that for germanlum types: about 0.5 - 0.7 volts when
collector current is low, and about 0.8 - 0.9 volts
when collector current is high.

5-43, When examining a transistor stage, first de-
termine i{f the emitter-base 15 blased for conduction
(forward-biased) by measuring the voltage difference
between emitter and base. When using an electronic
voltmeter, do not measure directly between emitter
and base; there may be sufficlent loop current be-
tween the voltmeter leads to damage the transistor.
Ingtead, measure each voltage separately with re-
spect to a voltage common point (e, g. chassis).

5-20
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DIODE SYMBOL

ANODE g CATHODE

’ WIDE
STRIPE

S003A-AH-8

Figure 5-6. Diode Lead Identification

5-44, TESTING TRANSISTORS WITH AN
OHMMET"iR

5-45. The two common causes of transistor failure

are Internal short and open circuits. Remove the
transistor from the circuit and use an ochmmeter to
measure internal resistance. See Tuble 5-5 for mea-
surement data,

CAUTION

Most ohmmeters cun supply enough
current or voltage to damage a
transistor. Before using an ohm-
meter to measure transistor for-
ward or reverse resistance, check
open - ¢ircuit voltage and short-
circuit current ouvtput ON THE
RANGE TO BE USED. Open-cir-
cuit voltage must not exceed 1.5V
and short-circuit ecurrent must be
less than 3mA. See Table 5-6 for
safe resistance ranges for some
common ohmmeters.

5-46. ETCHED CIRCUITS

5-47. The etched circuit boards in the HP Mod-
el BOO3A area plated-through type consisting of me-
tallic conductors bonded to both sides of insulating
material. The metaliic conductors are extended
through the component mounting holes by a plating
process. Soldering can be done from either side of
the board with equally good results. Table 5-7 lists
recommended tools and materials. Following are re-
commendations and precautions pertinent to etched
circuit repalr work:

a. Do not use a high-power soldering iron on
etched circuit boards. Excessive heat may
1ift a conductor or damage the board.

____—____—______k_
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Section V
Flgures 5-7 and 6-8
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B003A~A4-19
Figure 5-17, Transistor Lead Identification
DEVICE SYMBOL CUTOFF CONDUCTING

PLATE +200V(TYPICAL) +200V{TYPICAL)

VACUUM TUBE GRID - =I5V -3V ===

CATHODE = =
COLLECTOR +20VITYPICAL) +20V{TYPICAL)
+.2V MAIN
N PN TRANSISTOR BASE ov TO CURRENT
(OR-) +.9v
CONTROL

EMITTER = CURRENT ~ =

COLLECTOR =-20V{TYPICAL) ~20VITYPICAL)}
-2V MAIN
PNP TRANSISTOR BASE ov T0 CURRENT|
(OR+) -9V ‘\
L CONTROL

EMITTER = CURRENT ~

BOO3A=A4-1E
Figure 5-8, Transistor Biasing
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Tables §5-5 to 5«7

Table 5-5. Output- or Circuit-Transistor Table 5-6, Safe Ohmmeter Range for Transistor
Measurement Resistance Measurement
Transistor | Connect Ohmmeter Measure Openr Short
Type Pos. Neg. Resistance Safe Ckt Ckt Lead
lead to lead to {ohm) Ohmmeter] Range{s)|Voltage | Current{Color [Polarity
Small | emitter | base 200 - 500 R x 1k .oy ImA
Signal Rx10k | 1.0V | 100uA] Red +
PNP emlitter collector 10k - 100k 412A R x 100k| .0V 10nzA| Blk -
Ger- emitter | base 30 - 50 RxIM [ 1OV | 1uA
AT | power emitter | collector | Se/éral Rx10M) 1OV | 0.1uA
hundred Rx1lk | 1.3V [0.5TmA
Small | emitter base 1k - 3k R x 10k 1,3V 57HA Red +
S1gal| emitter | collector | very high 410C [Rx100k| 1.3V | 6.7uA| Blk | -
(might read Rx1M | 1.3V | 0.5uA
PNP open) Rx10M| 1.3V |0.05uA
Silteon T [ emitter | base 200 - 1000 Rx100 | L1V | I,ImA
WET| emitter | collector | high, often Rxlk | L1V | 110uA| Blk | =+
greater than 410B |Rx10k | i, 1V 11p4A | Red -
M Rx100k| 1.1V | 1.1pA
base emitter 1k - 3k Rx1M | 1.1V |0.11pA
o S R x100 | 1.5V 1mA| Red
Signal very high mpson |R x . m e +
gn collector] emitter (mi:hl reﬂd 260 Blk -
NPN open) Stmpson [Rx1k | 1.5V |0,82mA| Blk [ +
Stean f | vase | emitter | 200 - 1000 269 Red | -
*| collector| emitter | greater than Triplett Rx100 | 1.5V [3.25mA ¢
IM 630 [Rx1k | 1.5V | 325pa| Vatles witk
To test for transistor action, add collector-base Serfal
short, Measured resistance should decrease, Triplett Rx10 | 1.5V | 750uA Number
310 x100 | 1.5V TopA
Table 5-7. Etched Circuit Soldering Equipment
Item Use Specification Item Recommended
Soidering Tool Soldering Wattage rating: 37. 5 Ungar #7176 Handle with
Unsoldering Tip Temp: 759-8000F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
Soldering Tip Soldering Shape: chisel
general pur’pose Unsoldering Size: 1/8" Ungar # PL113
De-soldering ald Unsoldering multi- Suction device to remove ] Soldapullt by the Edsyn

Resin (flux) solvent

Solder

Protective Coating

connection components
(e. g. , Tube sockets)

Remove excess flux
from soldered area
before application of
protective coating

Component replacement
Circuit board repair
Wiring

Contamination, corro-
sfon protection after
soldering

molten solder from
connection

Must not dissolve etched
¢ircuit base board mat-
erial or conductor bond-
ing agent

Resin (flux) core, high
tin content (60/40 tin/
lead), 18 gauge (SWG)
preferred

Good electrical insulation,
corrosion-prevention
properties

Company, Arleta,
California

Freon

Isopropyl Alcohol
{100%, dry)

Chluroform

Krylon ¥ #1302

Humiseal Protective
Coating, Type iB12? by
Columblia Technical Corp.
Woodside 77, New York

# Krylon Inc., Norristown, Pennsylvania
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bl

C.

5-48.

i

Use a suction device (Table 6-7) or wooden
toothpick to remove solder from component
mounting holes, DO NOT USE A SHARP ME-
TAL OBJECT SUCH AS AN AWL OR TWIST
DRILL. FOR THIS PURPOSE. SHARP OB-
JECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.

After soldering, remove excess flux from the
soldered area and apply a protective coating
to prevent contamination and corrosion. See
Table 6-7,

COMPONENT REPLACEMENT

. Remove defective component from circuit

board.

. Remove solder from mounting holes using a

suction desoldering device (Table 5-7) or
woaden toothpick.

. Shape leads ;of replarrment component to

match mounting hole sp &

Section V
Paragraphs 5-48 to 5-49

d. Insert component leads Into mounting holes,

5-49,
5-50,

and position component as the original was
positioned. Do not force leads or replacement
component into mounting holes. Sharp lead
ends may damage plated-through conductor.

Using heat and solder sparingly, solder leads
in place. Heat may be applied to either side
of board. A heat sink (longnose pliers, com-
merical heat-sink tweezers, etc) should be
used when replacing transistors and diodes in
order to prevent conduction of excessive heat
from the soldering fron to the component.

ETCHED CONDUCTOR REPAIR

A broken or burned section of conductor can

be repaired In the fleld by bridging the damaged
section with a length of tinned copper wire. Allow
adequate overlapand remove any varnish from etched
conductor before soldering wire into place.
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6-1.

INTRODUCTION.

Section Vi
Paragraph 6-1 to 6-8

SECTION VI
REPLACEABLE PARTS

€2, This section contains Information for ordering
replacement parts, Table 6-2

lists the parts in

alphanumeric order by reference designation, Reference
designations for groups of identical items may be shown as
TP1-TPS followed by a single part number and
description, indicating that TP1 through TP9 are separate
but identical parts,

63. Parts consisting of several smaller, yet separately
replaceable parts wuch as jacks or relays have all sub-parts
listed so that partial reptacement of these items can be
accomplished.

64. An asterisk following the description of a part
Indicates optImum velue selected at the factory, average

value shown,

6-5. ORDERING INFORMATION.

66. Many part: used in ilewlett-Packard equipment are
manufactured by HP ar to HP specification.

67. To obtain replacement parts from HP, address order
or inquiry to the nearest Hewlett-Packard Sales/Service
Office (names and addresses in Appendix B of this
manual), and supply the following Information:

a, HP Part Number of itemis).
b. model numker and serial number of instrument,
¢ quantity of part(s) desired.

6-8. To order a part not listed in the table, provide the
following information:
2. modei number and serial number of the instrument

b. discription of the part, including function and
location in the instrument.

Table 6-1. Reference Designators And Abbreviations

' REFERENCE DESIGNATORS
A '- ngr wnhly E = nses vleelronie pure M = peter :!'B s terminal board
AT »ttengar, F = fuye MP = mechianicil part ll"l’ = test patnt "
resistive termination FL 2 filter P « plug 7 ® milcrocircutt{aon-pepaiirible
i) s mor, fai H s hardware ps = power supply v & viruum mbe, reot butb,
(o4 = capacilor Ic = integented ¢ipcuit Q = transistor vR phatocel], ulc. N
cp * coupling 4 = fack R = resistor ® voltage regulator tdiode)
CR & dioute K = yelivy RT = thepmistor w = catle
PL "= gelay line L = idhactor S & swilch X = socket
Ds s dovice sipnadag fampy) LS = ppoaker T a fransformer Y » crystal
ABRREVIATIONS
A = ampercin) ‘ Ge s Rernminigm minat = miniature 5=b » slow-hlow
impl = amplifier(s) G = piga {107} mam. = momentary Se = selenjum
assy v-ussemily 1l » plass mig = meounting sect = gectioniy)
Ked a grvunid(ed) my. = mylar semicon = semiconductori:)
] = bk rri(s) . 51 = siltenn
) » bandixiss n = henry(ies) n = nana {10 D) shl = silver
R,
c - conii “0.2) Hi " murcu;‘y n/e » pormally cloacd sl . !:ldl{ l
hy = hour(s Ne = ens sp w single poie
car. = carlun HP = Hewbeti-Packarg nfo = normally open pl » special
rew = tuuntesvluckwise Ha a herts, npo + negative positive zero at « single throw
ey = veramle (zeru temperature std = standarg
corx.  w coaxiat . i, & intermeiale feeq coefficient)
coet w cuelficion] tmpg = impregnated nsE = not separately Ta = tantatum
omy e :,'331‘"“::“ med @ incandescenl replaceunle td = time delay
mnnp « con ’pu‘ '('"] incl = Includeds) D » tunnel dwde(s)
'CRT 2 t.l.t;,::h,lf:.fy whe b " msulutllun(ed) ulnd = urder by descrivtion E};I = toggle
N * it = e ux = oxide ) = titankum
rw » clovkwise -
tol = tolvrance
d v et (1071 k = kilo {103) p s plco no“z) teim - ® teymmer
depe = deposited cirbon pe a printed {etehed) clreuit{s) .6
dp » duuble pule th « pound (s} POGM s program v » micro {10 7)
dt « double thruw Jer = lever phv = peuk inverse voltage(s}
i It = llaear taper plo = part of = volt{s)
rleet. = electrulytic let. = logarithmice taper poly s polystyrene var = variable
eneap = encapsulated lp° = low-pass hlter(s) pure = purcelain
vat = external 3 pus = position(s) w = watt(s)
. m = millt [104) pot. » putentinmeter(s) w/ = with
F afar (s} M » mega (10°) pk-pk  x peak-to-peak w/o = without
et = eld=effect iransistor{s) metlame motalk film rect = rectilier(s) wVde = dr working volt{s)
xd * {ixed metox = metal oxide rt = radio {requency ww = wirewound
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Section V|
Takl2 6-2 Madel 8003A
= Tsble 6-2. Replaceable Parts
| Ref Desc:ip:;m I
Deslg HP PartNo. | TQ (Refer to Table 6-1.)

Al 08003-66501 A: loard assembly
A1CH 0120-0049 C: fxd alum 20 uF 50 wVdc
A1G, (0160-0320 C: fxd cer .05 uF —20% +80% 26 wVdc
AIC3 0180-0049 C: fxd alum 20 uF B0 wVdc
AlC4 0180-0049 C: fxdalum 20 uF 50 wVdc
A1CH 0i60-0820 C: fxd cer .05 uF -20% +80% 26 wVdc
A1CE 0180-0049 C: fxd alum 20 uF b0 wVdc
AlC7 0150-0050 C: fxd cer 0.001 uF £00 wVde

i AlCB 0140-0145 C: fxd mica 22 pF 6% 500 wVdc
A1ICS 01400192 C: fxd mica 68 pF 5% 300 wVde
A1C10 0180-0291 C: fxd Ta 3 uF 10% 35 wVdc
AICI 0160-2306 C: fxd mica 27 oF 6% 300 wVdc
Al1C12 0180-0291 C: fxd Ta 1uF 10% 35 wVde
A1C13 0150-0093 C: fxd cer 0.01 uF —20% +80% 100 wVdc
At1C14 0150-0093 C: fxd cer 0.01 uF —20% +80% 100 wVdc
AIC15 0180-0291 C: fxd Tu 1 uF 10% 35 wVde
AIC16 01801706 C: fxd Ta 100 uF 20% 25 wVde
Al1C17 0150-0050 C: fxd cer 0.001 uF 600 wVde
AIC18 01400145 C: fxd mic1 22 pF 5% 500 wVdc
A1C19 0140-0192 C: fxd mica 68 pF 300 wVdc
A1C20 0180-0291 C: fxd Ta 1 uF 10% 35 wVdc
A1C2Y 0180-0291 C: fxd Ta 1 uF 10% 35 wVdc
A1C22 0160-2198 C: fxd mica 20 pF 5% 500 wVdc
A1C23 01600093 C: fxd cer 0.01 uF —20% +80% 100 wVde
A1C24 0160-0093 C: fxd cer 0.01 uF —20% +80% 100 wVdc
A1C26 01400145 C: fxd mica 22 pF 5% 50O wVdc (*)
A1C26 0180-0291 C: fxd Ta 1 uF 10% 35 wVdc
AI1C27 01801706 C: fxd Ta 100 uF 20% 256 wVdc
A1C28 0140-0145 C: fxd mica 22 pF 5% 500 wVdc
AtC29 0150-0093 C: fxd cer 0.01 uF —20% +80% 100 wVdc
A1C30 0180-2207 C: fxd Elect 100 uF 10% 10 wVde.
A1CI 0180-2109 C: fxd Ta 3.3 uF 6% 35 wVdc
A1C32 0170-0019 C: fxd mylar 0.1 uF 6% 200 wVdc
AIC33 01400174 C: #xd mica 3050 pF 1% 100 wVdc
A1C34 0140-0204 C: fxd mica 47 pF 5% 500 wVdc
A1C356 0121-0046 C: var cer 9-36 pF
A1C37 01400194 C: fxd mica 110 pF 5% 300 wVdc
A1Ca8 01400190 C: fxd mica 39 pF 5% 300 wVdc
A1C39 0140-0145 C: fxd mica 22 pF b% 500 wVdc
A1C40 0121-0046 C: var cer 9-35 pF
AlC) 0140.02C1 C: fxd mica 47 pF 6% 500 wVde
AlICA2 0140015 . C: fxd mica 3050 pF 1% 100 wVdc

6-2
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Section VI

Model 8003A Table 6-2
" Table 6-2. Replaceable Parts {Cont’d)
-
Ref 1 Description
Desig | HPPartNo. | TQ (Refer to Table 6-1.)
e |
i
A1C43 01700019 C: fxd mylar 0.1 uF 6% 200 wVdc
A1C44 0180-2109 C: fxd Ta 3.3 uF 6% 35 wVdc
. AlCA5 ! 0180-2207 C: fxd Elect 100 0F 10% 10 wVdc
: A1C4A6 0180-0374 C: fxd Ta 10uF 10% 20 wVde
" A1C47 0160-0050 C: fxdcer 0.001 uF 600 wVdc
| A1C48 01600071 C: fxd cer 400 pF 5% 600 wVdc
A1CAS 01400191 C: fxd mica 56 pF 5% 300 wVde
A1C50 0140-0202 C: fxd mica 16 pF 5% 500 wVdc (*)
t A1CH1 0140-0201 C: fxd mica 12 pF 5% 600 -wVdc
A1C52 1080-0281 C: fxd Ta 1 uF 10% 35 wVde
A1Ch3 - 0180-02907 C: fxd Ta 1 uF 10% 35 wVdc
<h 01800291 C: fxd Ta 1 uF 10% 35 wVdc
A1CBS 0180-0197 C: fxd Ta 2.2 uF 10% 20 wVdc
AI1CE6 0180-0291 C: fxd Ta1uF 10% 35 wVdc
A1C57 01500121 C: fxd cer 0.1 uF —20% +80% 50 wVdc
] A1CH8 . 0160-012) C: fxdcer 0.1 uF —20% +80% 50 wVdc
AICR1 1901.0045 CR: Si
. AICR2 1 1901-0045 CR: Si
A1CR3 1901-0045 CR: §i
A1CR4 1901-0045 CR: Si
A1CRS 1902-0048 . VR: breakdown 6.81V 5% 400 mW
. AICR6 1901-0045 CR: Si
AICR7 1901-0045 CR: §i
A1CR8 1901-0045 CR: Si
AI1CR9 1901-0045 CR: Si
A1CR10 19020048 VR: breakdown 6.B1V 5% 400 mW
A1CR11 1801-0040 CR: Si
AI1CR12 1901-0040 CR: Si
AICR13 1901-0040 CR: Si
AICR14 1901.0040 CR: Si
AICR15 1901-0040 CR: Si
AICR16 19100016 CR: Ge
A1CR17 19100016 CR: Ge
AICR18 1901-0040 CR; Si
AICR19 1901-0040 CR: Si
AICR20 1901-0040 CR: Si
AI1CR21 1901-0040 CR: Si
A1CR22 19100016 CR: Ge
A1CR23 1910-0016 CR: Ge
A1CR24 1901-0040 CR: Si
A1CR25 1501-0040 CR: Si
6-3
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Table 6-2 Mode! 8003A
_‘ Table 6-2. Replaceable Parts {Cont’d)
N ﬁ
Ref Description
Deslg HPPertNo. | TQ {Refer to Teble 6-1,) .
AICR26 1901-0040 CR: Si
AICR27 1901-0040 CR: Si
A1CR28 1902-3150 VR: breakdown 9,09V 2% 400 mW
A1CR29 1901.0040 CR: Si
A1CR30 1901-0040 CR: §
AIDLI 91900007 DL: 140ns
AlL] 31001616 L: fxd 1.5 uH 10%
AlL2 91400111 L: fxd 3.3uH 10%
AIL3 91400096 L: fxd 1uH 10%
A1LS 1001616 L: fxd 1.6uH 10%
A1MP1 08003-01101 MP: heat sink, U shaped
ATMP2- Consists of: MP: heat dissapator {used on Q10, Q11, Q19 and Q20)
AIMP5S 12060007 MP: heat dissapator nut
12050008 MP: %eat dissapator body
AIMPE- 12050011 MP: heal dissapator {used on Q12 and Q21)
A1IMPS P
ATMPS- 12050037 MP: heat dissapator (used on Q1, Q2, O3, and Q4)
AIMP12
A1Q1 1854-0307 Q: Sinpn
A1Q2 1854-0307 Q: Sinpn
A1Q3 1854-0307 Q: Sinpn
A1Q4 1854-0307 Q: Simin
A105 1854-0215 Q: Sinpn
A1Q6 1854-0216 Q: Sinpn
A1Q7 1853-0218 Q: Sipnp
A1Q8 1853-0218 Q: Sipnp
A1Q9 1853-0218 Q: Sipnp
A1Q10 18530012 Q: Sipnp 2Mi2904A
AlQl 1853-0012 Q: Sipnp 2M2904A
AIQ12 1854-0003 Q: Sinpn2N1711
A1Q13 18530020 Q: Sipnp
A1Q14 1853-0036 Q: Sipnp 2N3806
A1Q16 1853.0036 G: Sipnp 2N3906
Al1Q16 1854-0019 Q: Sknpn
A1Q17 1854-0267 Q: Sinpn
A1Q18 1854-0267 Q: Sinpn
A1Q19 5080-1040 Q: Sinpn (Selected)
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Model 8003A Table 6-2
Table 6-2. Replaceable Parts {Cont'd)
f_ W
Re escription
Desig HP PartNo. [ TQ (Refer to Table 6-1.)
A1G20 5080-1040 Q: Sinpn (Selected)
A1021 1853-0012 Q: Sipnp 2M2904A
A1Q22 1854-0307 Q: Sippn
A1Q23 1853-0036 Q: Sipnp 2N3906
A1Q24 1853-0036 Q: Sipnp 2N3906
A1Q25 1854-0019 Q: Sinpn
A1Q26 1863-0034 Q: Sipnp
A1Q27 1854-N215 Q: Sinpn
A1Q28 1854.0215 Q: Sinpn
A10Q29 1853-0036 Q: Sipnp 2N3906
A1Q30 1854-0260 Q: Sinpn 2N3227
A1031 1854-0215 Q: Sinpn
A1Q32 185402156 Q: Sinpn
A1033 1854-0215 Q: Sippn
A1Q34 1854-0216 Q: Sinpn
A1Q35 1854-0236 Q: Sinpn
A1Q36 18540215 Q: Sippn
A1Q37 1853-0034 Q: Sipnp
A1Q38 1853-0034 Q: Sipnp
A10Q39 1854-0216 Q: Sinpn
AlR1 07E 0035 R: fxd metfim 3000 ohms 5% 1/4W
A1R2 07580005 f: fxd metftm 4700 ohms 5% 1/4W
AI1R3 07580033 R: fxd metflm 2000 ohms 5% 1/4W
A1R4 07580062 R: fxd metfim 200 ohms 6% 1/4W
AR5 07580048 R: fxd metflm 8200 ohms 5% 1/4W
A1R6 07580042 R: fxd metflm 1300 ohms 5% 1/4W
AlR7 07580033 R: fxd metflm 2000 ohms 5% 1/4W
A1RS 07580034 R: fxd metflm 2400 ohms 5% 1/4W
AlR9 21002795 R: var comp 470 ohms £20% 5W
AlR10 07580042 R: fxd metfim 1300 ohms 5% 1/4W
AIR11 01580035 R: fxd metfim 3000 ohms 5% 1/4W
Al1R12 07580005 R: fxd metfim 4700 ohms 6% 1/4W
AlR13 07580033 R: fxd metflm 2000 ohms 5% 1/4W
A1R14 07580062 - R: fxd metfilm 200 ohms 6% 1/4W
AlR15 07580048 R: fxd metfim 8200 ohms 5% 1/4W
Al1R16 07680042 R: fxd metfim 1300 ohms 5% 1/4W
Al1R17 075680033 R: fxd metfim 2000 ohms 5% 1/4W
A1R18 07580034 R: fxd metflm 2400 ohms 5% 1/4W
A1R19 2100-2795 R: var comp 470 ohms £20% 6W
A1R20 07580042 R: fxd metflm 1300 ohms 5% 1/4W
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Tabie 6-2 Model 8003A
Table 6-2. Replaceable Parts {Cont’d)

Ref Description

Desig HP Part No. 1 TQ (Refer to Table 6-1.)
A1R21 0767-0280 R: fxd metflm 1000 ohms 1% 1/8W
Al1R22 0767-0429 R: fxd metflm 1820 ochms 1% 1/8W
A1R23 0757-0403 F: fxd metfim 121 ohms 1% 1/8W
A1R24 07580062 R: fxd metfim 200 ohms 5% 1/4W
A1R26 07680127 R: fxd metfim 430 chms B% 1/4W
A1R26 _ 07580031 R: fxd metfim 680 ochms 5% 1/4W
A1R27 0767-0419 R: fxd metfim 681 ohms 1% 1/8W
A1R28 0757-0283 H: fxd metflm 2000 ohms 1% 1/8W
A1R29 07680028 R: fxd metflm 270 ohms 5% 1/4W
A1R30 0761-0026 R: fxd metox 120 ohms 5% 1W
AIR3 06986137 R: fxd metflm 47 ohms 5% 1/4W
A1R32 0761-0003 R: fxd metfim 62 ohms 5% 1W
A1R33 0761-0003 R: fxd metflm 62 ohms 5% 1W
-A1R34 076800027 R: fxd metilm 160 ohms 2% 1W
A1R35 0760-0027 R: fxd mettim 150 ohms 2% 1W
A1R386 07680017 R: fxd metfim 1500 ohms 5% 1/4W
A1R37 07680096 R: fxd metfim 110 ohms 5% 1/4W
A1R38 07680003 R: fxd metflm 1000 ohms 5% 1/4W
A1R39 07580043 R: fxd metfiim 1800 ohms 5% 1/4W {*)
A1R40 Not assigned

A1R41 07580031 R: fxd metflm 680 ohms 5% 1/4W {*)
A1R42 07567-0428 R: fxd metflm 182( ohms 1% 1/8W
A1R43 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
AlR44 07680127 R: fxd metflm 430 ohms 5% 1/4W
A1R45 0757-0284 R: fxd metfim 150 ohms 1% 1/8W
A1R46 07680007 R: fxd metfim 160 nhms 6% 1/4W
A1R47 0767-0283 R: fxd metfim 2000 chms 1% 1/8W
A1R48 0757-0419 R: fxd metflm 681 ohms 1% 1/8W
A1R4D 07680031 R: fxd metflm 680 ohms 5% 1/4W
A1RB0 07580028 R: fxd metflm 270 ohms 5% 1/4W
AR5 0761-0026 fi: fxd metox 120 ohms 6% 1W
A1R52 07680094 R: fxd metfim 62 ohms 6% 1/4W
A1R53 0758 0044 R: fxd metflm 2200 chms 5% 1/4W
A1RB4 0761-0003 R: fxd metfim 62 ohms 5% 1W
A1IRSS 0761-0003 R: fxd metfim 62 ochms 5% 1W
A1RS56 07680126 R: fxd metfim 61 ohms 5% 1/4W {*)
A1R6? 0760-0027 R: fxd metfim 150 ohms 2% 1W
A1R68 07600027 R: fxd metflm 160 chms 2% 1W
A1RBEY 07680017 R: fxd metflm 1500 ohms 5% 1/4W
A1RE0 075800936 R: fxd metflm 110 ochms 6% 1/4W
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Section Vi

Model 8003A Table 6-2
Table 6-2. Aeplaceable Parts (Cont'd)

N ]

Description
Ta (Refer to Table 6-1.)

A1RG1 0757-0003 R: fxd metflm 1000 ohms 5% 1/4W
Al1RG2 07680033 R: fxd metflm 2000 ohms 6% 1/4W (")
A1R63 Not assigned
AlRB4 07580031 R: fxd metflm 680 chms 5% 1/4W (*)
A1RGH 0757-0431 R: fxd metflm 2430 ohrns 1% 1/8W
ATREG 0767-1096 R: fxd metfim 1360 ohms 1% 1/8W
A1RG7 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
AIRTT 07585127 R: fxd metflm 430 ohms 5% 1/4W
Alfrasg’ ' (75°-0276 R: xd metflm 61.2 ohms 1% 1/8W
A1R70 07580083 R: fxd metfim 68 ohms 5% 1/4W
AR, 07680030 R: fxd metfim 510 ohms 6% 1/4W
AR, 06985891 R: fxd metflm 43 ohms 6% 1/4W
Al1R73 0767-0428 R: fxd metflm 1620 ohms 1% 1/8W
A1R/4 0767-0419 A: fxd metfim 681 ohms 1% 1/8W

' Al1R7b 0757-0283 R: fxd metflm 2000 ohms 1% 1/8W
AiR76 0767-0283 R: fxd metifm 2000 ohms 1% 1/8W
AlIR77 0758-0016 R: t<d metilm 300 ohms 5% 1/4W
A1R78 Not assigned
A1RS0O 075800256 R: fxd matflm 160 ochms 5%.1/4W
A1RB1 0757-0405 R: fxd metflm 162 ohms 1% 1/8W
A1R82 0757.0730 R: fxd metifm 760 ohms 1% 1/4W
A1RB3 0757-0740 R: fxd metfim 2210 ohms 1% 1/4W
Al1R8B4 0757-0738 R: fxd metflm 1820 ohms 1% 1/4W
A1R85 0767-0339 R: fxd metflm 3010 ohms 1% 1/4W
A1RB6 Not assigned
A1R87 0757-0726 R: fxd metfim 511 ohms 1% 1/4W
ATR88 0767-072% R: fxd meifim 274 chms 1% 1/4W
A1R89 0898-3438 R: fxd metfim 147 ohms 1% 1/8W
A1RS0 0757-1097 A: fxd metfim 1200 ohms 1% 1/8W
ATRI1 07570273 R: fxd metlm 3010 chms 1% 1/8W
A1RS2 0757-0737 R: fxd metflm 1620 ohms 1% 1/4W
AlR93 Not assigned
A1R94 07680024 R: fxd metflm 100 ohms 5% 1/4W
A1R95 475680024 R: fxd metflm 100 ohms 5% 1/4W
A1R96 06985884 R: fxd metflm 22 ohms 5% 1/4W
A1R97 07680003 R: fxd metfim 1000 okms 5% 1/4W
A1RS8 0757-0726 R: fxd metilm 511 ohms 1% 1/4W
A1R99 0757-0726 R: fxd metflm 511 ohms 1% 1/4W
A1TR100 075680033 R: fxd metilm 2000 ohms 5% 1/4W
ATR11 07580094 R: fxd metftm 62 ohms 5% 1/4W
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Table 6-2 Mode! S8003A
Table 6-2. Replaceable Parts {Cont'd)
r- Ref Description
Desig HP PartNo. | TQ (Refer to Table 6-1.)
A1R102 07567-0354 R: fxd metflm 3650 ohms 1% 1/4W
A1R103 0767-0354 R: fxd metflm 3660 ohms 1% 1/4W
AIR104 0757-0283 R: fxd metflm 2000 ohms 1% 1/8W
A1R105 07580080 R: fxd metflm 76 ohms §% 1/4W
A1R106 07680030 R: fxd metflm 6510 ohms 6% 1/4W
A1R107 0767-1097 R: fxd metfim 1200 ohms 1% 1/8W
A1R108 0758—007G| R: fxd metflm 1200 ohms 5% 1/4W
A1R109 G767-0433 R: fxd metflm 3320 ohms 1% 1/8W
A1R110 0768-0003 R: fxd metfim 1000 ohms 6% 1/4W
AR 07680010 R: fxd metilm 3300 chms 5% 1/4W
Al1R112 07680045 R: fxd metfim 3900 ohms 5% 1/4W
A1R113 07680033 R: fxd metfim 2000 ohms 6% 1/4W
A1R114 07560003 R: fxd metilm 1000 ohms 5% 1/4W
Al1R1156 07580008 R: fxd metfim 10k ohms 5% 1/4W
Al1R118 06985887 R: fxd metfim 30 ohms 5% 1/4W
A1R117 07680094 R: fxd metfim 62 ochms 5% 1/4W
A1R118 ' 07580126 R: fxd metflm 51 ohms 6% 1/4W
A1R119 0698-5888 A: fxd metfim 27 ohms 5% 1/4W
A1R120 07580062 R: fxd metflm 200 chms 5% 1/4W
AIRIN 07580003 R: fxd metfim 1000 ohms 5% 1/4W
A1R122 0698-5887 R: fxd metflm 30 ohms 6% 1/4W
AIR123 07680005 R: fxd metfim 4700 ohms 5% 1/4W
AIR124 07680126 R: fxd metlfm 51 ohms 5% 1/4W ()
A1R126 0767-0894 R: fxd flm 56 ohms 2% 1/8W
A1R128 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
AIR127 0757-0894 R: fxd fim 56 ohms 2% 1/8W
A1R165 07600027 R: fxd metflm 150 ohms 2% 1W
AIR166 07600027 R: fxd metflm 150 ohms 2% 1W
A1R167 0761-0048 R: fid metox 110 ohms 5% 1W
AIR168 0761-0046 R: fxd metox 110 ohms 6% 1W
AlS1 3101-0070 S: Slide dpdt
A152 3101-007G S: Slide dpdt
A183 3101-0070 S: Slide dpdt
A2 08003-63401 A: attenuator assembly
A2R1 0767-0172 R: fxd metflm 37.4 ohms 1% 1/2W
A2R2 0767-0801 R: fxd metflm 150 ohms 1% 1/2W
A2R3 0757-0801 R: fxd metflm 150 ohms 1% 1/2W
A2R4 0757-0069 R: fxd metfim 121 ohms 1% 1/4W
A2R5 0767-0795 R: fxd metiim 76 ochms 1% 1/2W
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Section VI

Model 8003A Table 6-2
Table 6-2. Replaceable Parts {Cont’d) .
Ref Description
Desig HPPartNo. | TQ {Refer to Table 6-1.)
A2R6 0767-0795 R: fxd metflm 75 ohms 1% 1/2W
A2R7 0767.0071 R: fxd metflm 247.6 ohms 1% 1/4W
A2R8 0757-1005 R: fxd metflm 61.11 ohms 1% 1/2W
A1R9 0757-1005 R: fxd metflm 61.11 ochms 1% 1/2W
A2S1 B060-1749 S: rotary
A3 08003-63401 A: Attenuator assembly
A3R1 0767-0172 R: fxd metflm 37.4 ohms 1% 1/2W
A3R2 0757-0801 R: metfim 150 chms 1% 1/2W
A3R3 0757-0801 R: metflm 150 ohms 1% 1/2W
A3R4 0767-0069 R: metfim 121 ohms 1% 1/4W
A3RE 0767-0795 R: metfim 756 ohms 1% 1/2w
A3R6 0767-0796 R: metflm 75 ohms 1% 1/2W
A3R7 0757-0071 R: metflm 247.6 ohms 1% 1/4W
A3RS8 - 0757-1005 R: metflm 61.11 ohms 1% 1/2W
A3R9 0757-1005 A: metlfm 61.11 ohms 1% 1/2W
A351 5060-1749 S: rotary
Ad 08003-61902 A: switch assy:PULSE WIDTH (includes R2, R6 R7)
and S6
Ab 0800361901 A: switch assy: REP RATE (includes R3 and 54)
C1 01800353 C: fxd elect alum 450 uF 50 wVdc
) C: fxd elect alum 450 uF 50 wVdc
& Q1685257 C: fxd cer 5000 pF 20% 3K wVde
C4 0160-3801 C: fxd cer 5000 pF 20% 3K wVde
DSt 14500106 DS: neon lamp (part of S1)
El 03400162 EQ: insulator, transistor Q1
E2 03400162 EQ: insulator, transistor Q2
F1 21100008 F: cartridge 1/2A s-b (115V line)
2110-0018 F: certridge 1/4A s-b (230V line)
J1 1251-2357 J: connector AC power {111 A only)
Ji 1251-0148 J: connector AC power
J2 1250-0140 J: BNC (+ QUTPUT 50 chms)
J3 1250-0083 J: BNC (TRIGGER OUTPUT)
J4 12600140 J: BNC (- OUTPUT 50 chms)
J5 1260-0083 J: BNC (GATE INPUT)
Jg 12500083 J: BNC (TRIGGER INPUT)
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Table 6-2 ’ Model 8003A
Table 8-2, Repllaceable Parts (Cont’d)
L
Ref Description
Desig HPPartNo. | TQ {Refer to Table 6-1.)
MP1 0370-0099 MP; knob ({REP RATE)
MP2 03700134 MF: knob (REP RATE VERNIER)
MP3 93700077 MP: knob [AMPLITUDE)
MP4 0370-0077 MP: knob {[AMPLITUDE}
MP5H 0370-0084 MP: knob (AMPLITUDE VERNIER)
MP& 03700084 MP: knab (AMPLITUDE VERNIER)
MP7 03700099 MP: knaob (PULSE WIDTH)
mP8 03700134 MP: knob {PULSE WIDTH VERNIER)
MPB 0800300210 MP: panel, front
MPtO 1490-0032 MP: stand, tilt
MP11 5060-0728 MP: foot assembly, half module
MP12 08003-00208 MP: panel, rear (1101A only)
MP12 08003-00202 MP: panel, rear
MP13 71000389 MP: cover transformer
MP14 08003-00601 MP: heat sink, shield
MP15 5060-0720 MP: cover, top {1101 A only)
MP16 5060-0718 M?: cover, top
MP18 50000717 MP: cover, bottom
MP17 50000567 MP: cover, side (perforated)
ai 1854-0072 Q: Sl npn 2N3054
Q2 1854-0072 Q: Sinpn 2N3054
R1 07680049 R: fxd metflm 33k chms 6% 1/4W
R2 0898-6802 R: fxd metfim 10 ochms 5% 1/8W
R3 2100-2684 R: var 100k ochms 10%
R4 2100-0038 R: var comp 1000 ohms 20% 1/2W
R5 2100-0036 R: var comp 1000 chms. 20% 1/2W
Ré 2100-2683 R: var 100k ohms 10%
_ B‘I 0757-0428 R: fxd metflm 1620 ohms 1% 1/8W
St 3101-0100 S: pushbutton spdt, {line){includes DS1})
s2 31011234 S: slide dpdt (line voltage select) (1101A only)
52 3101-0033 S: side dpdt {line voltage select)
s 3101-012¢ S: pushbutton spst (MANUAL)
54 31000511 $: rotary
S5 3101.0803 St slide dpdt (GATE/NORMAL) {1101A only)
S5 3101-0011 S: slide dpdt (GATED/NORMAL)
56 3101-0512 S: rotary
T 9100-0525 T: power
w1 8120-0100 Vi cable, AC power 7.5 feet long {SCHUKO PLUG)
W2 §120-0078 W: cable, AC power 7.5 feet long {SCHUKO PLUG)
w2 B8120-1545 W: cabie, AC power {1101A only)
XF1 XF: fuse holder

14000084
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Model B003A Section VI

| Table §-3
TABLE 6-3.
CODE LIST OF MANUFACTURERS
The following code numbers are from the Federal Bupply Code for anufacturers Cataloging Handbooks Hi-1
(Name to Code} and H4-2 (Cude to Name) und thair iatest supplements. The date of revision and the dats of the
supplements used appear at the bottom of each page. Alphabatieal codes have been arbit.arily assignad lo
auppliers not sppearing in the H4 Handbooks,
; Code Code
Mawlocturer Address Ne.  Manulscwier Address No.  Monufocturer Address
LS. A, Conmea Auy by pbiar ol LS, 05247 ulbronin, Inc. $an lates, Calil, 1081 TaeTal, fac. Bnkafey, Calil.
WeCay Elachionics Wount Hally Fprings, Pa. 05397 Umian Cosbide Corp., Linée Div., Kemal Dapl, 10646 Cribarundum Co. Nisgara Falls, MY,
Sage Elegtronice Corp, Rochastar, M. Y, Gloveland, Qhie 1236 CTS of Batne, Ing. Bame, [nd,
Cemce fac, Canisisen, Cann, 05574 Vakiag Ind. Inc. Canaga Park, Calih, 23} Cmicags Tolephone of Califainin, Inc.
Kemidin Collon, Calil, G3593 Uhumibemie Engindating Co. Tumnprale, Calil, fo. Passdens, Calil,
Mitialron Co,, Inc, Yolley Stiuaa, 0¥, G346 Copne Plashe 11242 Bay Slate Eletlionicn Corp, Faltham, Nats.
Conlack (2c, Cheny RID, W), /e E'relricol Spoc, Ca.) Clavelnnd, ONlo LI Telodynw bnc., Mictowaye Div,  Palo Alls, Calil,
Avieves Coip. Now Badlerd, Nass, 09624 Barber Colman Co, Rothlerd, 11, G Notiena) Sl Oowney, Calil
Asg. (ac. Hoanishurg, Pa. Q3728 Tiltan Qptical Co, 1334 Cumesn Elechoaicn tnc. Conto Wanw, Calit,
Abicralt Radie Conp. Bosnton, N.). Realyn Balghts, Leag Jsland, N.Y, LI Goannal Inptrwment Corp., Semicoaductol
Notnets Englnaaning Ladaralaties, lag, 03029 Mele-Tat Canp, oslbury, .Y, Div., Products Grawp Kewaih, N, ),
Butllagten, Wis, 03180 Rtewaik Engineeriag Co. Soata Cow2, Calll, 11217 impania) Edechienic, [nc, Buban Puik, Calll,
Serpams Elachiic Co,, Plchons Div, 05020 Wakaliald Engianuting Inc. Eakaliaid, Nasp, 1830 Nalabs, Ieg, Pale Alto, Calil,
Plehaas, 5.C. 06084 Bassich Co., Duv, of Slowpnt Wanner Coip, 12136 Philsdeiphin Handie Co, Cemdan, N.).
Con Exgingnring Co. City of Indvary, Co), Biidgepart, Cenn, 1136) Grave WIg, Co,, ine, Shicy Grove, Po,
Cul E. Halaas Caip. Las Angaley, Calil, 04090 Raychem Cotp, Redwagd City, Calif, 11574 Gullon lag. Inc, Daks Sysiem Div.
Micialab Ine, Liviagston, W.}, O6§TS Bowsch and Loak Qplicat Co,  Rechesler, N.Y. Aduguerque, WM.
Gongral Elachic Co., Capatitor Depi, 0gt02 E.T.A, Pooducts Co. of Ameilca  Chicage, MM, 11687 Clusshst Wi Co. Qover, WK,
Hedson Falls, MY, 06540 Amatom Elactionic Mardware Co., Inc, 12134 Etmar Filtar Corp. ¥. Haven, Comn,
Aldus Piaducis Co. Bracklon, Mass, New Rochalle, W, Y, 11059 Mippen Elscliie Co., Lid, Tokye, Jopin
Allan Biydiny Ca, Miiwaukas, Wi, 08555 Buedw Clechricsl Instrument Co., Ing, J30) Matex Elaclionie Clark, N ),

aacaok, NN, 11900 Ouatis Semicoaduely . Nexpait Baaeh, Calil,

Bavariy Rills, Calit,
apatis, trd, 11954 Dickuaa Elactienics Corp, Scaltsdale, Arirana

Lamsdale, Calil, D466% General Davices Co,, Ine, |

Litten Indusitlan, Iuc,
[

Q475% Sewcor Div. Compenents Inc, Promnix, Aniz, 10101 Thetmelley Dulins, Texns
T Dallm, Teaas CIEI? Yaningten Mig, Co., Wasl Div, 15195 Velolunhan {GubH) Kanever, Gaminy
QY149 The Abliance Mig. Cs. Alllancs, Qhie Yia Nuys, Calil, 15 Ridland-Feght Oiv. el Pacilic Indunitian, Inc.
01509 Pacilic Relays, ine, Yar Ruys, Calil, S43G Varlas Avsec, Elmnc Dy, fos ntan, Calil, Kansas Cily, Kinuas
N ¢ Rathfurd, JUI, 07041 Relvin Eluctiic Ce. Vin Keys, Calil. 119 Sia-Tech Kewbuty Park, Colit,
L1171 Santa Clare, Calil, Q7126 Cightion Co. Parsdns, Calil. HISY Cald, Rawistar Corp. Sante Noaica, Ca'il,
02104 Feiraucude Corp, ol Anericd Sangertien, M. Y. 003 Tramsintor Eloclioales Gerp,  Misawspolis, Minn, 19290 Anarlean Companants, Iar,  Conshohothen, P,
Q2116 Whaaleck Sigusls, uc, Long Branch, 0, J, QX1)8 Weshaghausa Elecliie Corg, FO3Y IFT Semiconductar, A Db, of Ial. Talephame
02208 Cole Mudhor snd Plastics Ine,  Susnyymo, Calll, Einttronic Tube Div. Elaita, N.Y, & Talugraph Coip, st Palm Baach, Fls,
G264 Amphomal-Borg Elvctianics Catp, Chicepe, L Oy Filmokm Corp, New Yok, R Y, 1449) Rowlett-Pachaid Company Leveland, Colo.
2735 Radio Cotp, of Amntite, Sealcanducter 07223 Cinch-Graphin Co. City of tndwslny, Calif, 14635 Cormald Dublies Elactric Corp, Newach, K, ).
d Wolunjals Ouy, Sumarvllie, N, ). 07256 Jiticos Toamsiator Corp. Cuile Place, N, Y, 16T Catming Glant Waike Comiag, N.Y,
W10 Yeculing Co. of Amgiicn, Inc, 07260 Aveef Corp, Culver City, Calil, 14742 Elecun Cabe Iac. Sas Gabalat, Call,
Ol¢ Saybinsk, Coma, 07283 Faitchild Connra & [aat. Corp, 14368 Williams NI, Co, Sin Jose, Cahil
02117 Meprins Enginnring Co. $an Femaade, Calil, Somicanducior Div. Mowatsin Viaw, Calil, 15243 Walhaler Efectionics Co. New Yoib, N.Y,
03508 G.E. Sealconductor Prad. Oupt.  Sptacess, MY, 011} Winansels Rubhet Co. Misnatpals, Wins, 18207 Scionien Corp, Koitandpe, Calil,
03105 Apax Maching & Tast Lo, Dugten, Qhla AU Bikehar Catp., Yhe Henlatny Park, Calil, 15180 Adjustadle Buahing Co. K. Nallymace, Calil.
AN Eldens Conp. Cesplon, Calid. 0197 Sybvamio Elech, Prod, Inc,, WL, View Opatstiess 15858 MWicrom Elaclionics
LIALE Puhar Lanl Co. Las Asgeles, Calll, Housloin Yiw, CallL, Garden Coly, Loag toland, N, Y,
0?7 Tiessitran Etecliic Carp, Rahafiald, Mues, 01100 Vechaicky Ve Produtls Ing. Cranlaid, N, ). 18566 Aaprade Inaf, Carp. Lynbtogk, W, ¥,
013 Pynalitn Rasintor o, Ire,  Codar Nuells, N, ), CHIY Badia £ ag). Co. “hicage, iH, 15831 Cabletronics Cunln Mevn, Calil,
RIS Singer Co., Diakl Div, 07910 Conlineata® Davien Corp Howthore, CHlil, 13272 Twealiels Contury Calt Spring Ce.
Fladains Plant Semsryllie, M. ), 01113 Rapthecn lifg, ), Sanla Clara, Calil,
Q4008 Arew, Rut and Ragemas Elutd, Co, Semiconductyr Miv, Wowrtuln Yiew, Catil, 15801 Faawal Elsct, Inc. Fremiaghom, Wan,
Hailisrd, Coun, 01930 Hewlatt-Pacha'd Ce,, Boenton Radin Div, 15018 Amdito Int, Mt Yiew, Calit,
04013 Yuutws Corp. Lemdartilie, N, ), Rethawey, N, ), 16037 S9rce Pise Wica Co, Spruce Pine, N.C,
J04Y  Arte Efstlranic Mng, Grost Nech, 0. Y, 04145 V.5, Engineniieg Co. Las Aageley, Calil, 16179 Omnl-Spacira hne, Qebigit, 10,
QA22t Ni- Division of Aereysn Myille Baach, 5. ¢, Q208 Biinn, Deidart Co, Powons, Calil, 16352 Compuler Dicér Corp, Lodi, 'n,j,
04354 Pracinisa Paper Tubs Co, Wkeeling, 1L QU358 Burgess Ratlery Co, 16600 Jdaal Prac, Metw Co., Inc,
Q4506 Dymec Divinion ol Homleid-Pachiré Co. Nngeis Falls, Oalaite, Canida De Jus Mater Oir. Brockiyn, K.Y,
Pata Alle, Calil, BIEIY Geulsch Fastennr Corp, Los Angeles, Culil, 16754 Duleo Radie Div, o) G. M, Catp, K.;..'.. YR
4181 Sybeamis Eleciric Products, Hictowavs [T HEIE A Walaedaty, Comn, 17109 Thetmeaalics Iac. Conggh Parh, Calil.
Quvice Div, Konalain ¥iew, Calll, QATLY Stoan Gompuny Sun Yailey, Calir, HATE Frames Sanpany Kourlaln Yiaw, Callf.
04713 Melorals, tac., Semicoséucter Prod. Div, UBIIE DT Comnan Elechic luc,, Phosalx Div, 12675 Haalia Balil Piaducts Corp, Abren, Qhie
Pheenin, Atitans Phaualz, Arizena i e, (g X " A
11732 Filtran Co., In6. Westuia Div, QM Malicnal Radio bab, ine, Fanns, N, ), 1?:;: ::g.l::-.ﬁi:u C:.‘ " :::I:Il'l::;.cl:nl:
Cubrat City, Calir, CB792 CBS Etucltamcn Semiconduttet 1042 Pawer Dankgn Pacihic fac, Pale Alle, Calit.
Q) Autamatic €lectiic Co. Kerihisks, {13, Cpetalions, Div ol C.B.S. Inc, [0002 Clavite Casp., Semicondsctor Div, '
BAI96 Sesusha Wite Co, Redwaat City, Calir, * Lewall, Naas, ! il Alta, Calit
04811 Pracision Cold Spring Co. £l Monte, Calil, AL Kal-Raia fadinapalis, (nd, WK Sigaetics Corp. ;".,,,q.' Blhfl
Q170 PN, Melor Campany Wentchesten, 11, 03036 Babcach Relsys Div, Casla Nesa, Colll, A6 Ty:-CarMlg. Co,, Inc a.um“' u".'
G319 Compaaent Bfg. Servica Co. 03000 Vernn Capacitai Co, Hawatan, Taxag T ’ ' Des p|,|,'" |||‘
¥, Bidgawaln, Masy, 948 Tk, Ied. Inc, Alehm Eloct, Ewrtead, Calil, 1850 ML Mixce i y'
05008 Tweatioth Conlury Plasticn, Inc. o :s:su Elechn Assemilion, ing, Chitage, ). ez . " Milvarn, Pa.
Las Angalen, Caill, $569 Maltery Batlary Co. of iy
63217 Wantaghause Elechic Corp, Congd, L4, Toraale, Ontatie, Comrta t:::{ s,:}.‘:f;‘l“;‘ Go.. fus. m:l:ll:::' e:,'
Semi-Conductar Dopl, Youngwecd, Pa. 10204 Gesaral Tuaasisior Weslern Carp, 19I5 The Bendin Corp., Nuvigatian & Conlia) Div,
Los Angates, Lalil, ' Tllllhlln: L8
Frem: FIC, Hoadbosh Supplemunln
00015-43
Reviaed: Apni, 1968 :::; ::::: :gsusl:ilti“

&




Section VI
Table 6-3

Code
Ho.

19508

TABLE 5-3.

CODE LIST OF MANUFACTURERS {Cont'd)

Bawhochurer Addeasn

Thawss A, Ediaen [ncushing, Div, sl
MeGraw Edinen Co. Tast Qimnge, M. ).

19508 Cragod Baldwin Poik, CRUE,
19684 LRC Elettranics Rainaheads, B.Y,
19705 Elscin Wig. Co. lagepuntence, Kansas
T010Y Ganeral Alienics Corp, Fhiladelphin, Ps.
116 Execolons, It Long 15land Coby, M. Y,
1335 Falnit Benring Co,, The Now Britiin, Cona,
21518 Fanstae) Malallnigice Corp, N. Chicage, L8,
1113 British Rudio Eletironics L1, Washinghon, D.C.
TS GLE, Lamp Divislon
Kals Puik, Clavaiand, Obip
HESS Guwarsl Radie Co. wanl Concnnd, WasE,
HHL Wamtst lae,, Cocp, Biv, Wunfinglon, 0,
T4IE5 Gnes Reproduger Cerp, haw Rgchelle, MY,
16462 Grabet File Co, of Alanes, ine,
Cafslade, N, ).
1605) Cempac/Hollintar Ca, Hetlister, Calit,
14392 Haniltos Waleh Co, Lancastan, Pa,
140 Hewiti-Pockard Co, Palo Alto, Calil,
T0550 Haywea Mig. Co. Kaxllnaeth, N, ).
1C0E? Instigment Spaciallies Co,, Inc,

Lintle Falls, 8. ),
NI G.E. Recriving Tube Qupt. Qwanabate, Ky,
15424 Leclighm ne. Chicage, .
16195 Slanwyeh Coil Puadutts LI,

Ramhesbury, Ontoilo, Conpds
[ Cummmpham, WM. & Hibl, L04,
Torento Qalanie, Cansde
4 PR, Wallery & Co. ac, Indinapalis, Ind.
39543 Mechanical Indusliins Prad, Co, Aktow, Ohio
10930 Miaistute Precislon Redtiags, Int,  Kuanp, NN,
42190 Mytar Co, Chleago. I,
30 C.A. Noigrea Co, Exglameee, Culo,
1455 Ohalle Nig. Co. Thakin, 10,
16360 Pean Eng, B NIg, Corp, Daytunlown, Fu,
4904 Polatuid Catp. Candiligs, Nus.
0§10 Preciabon Thumoneter & Ikat. Co,

Senthamglen, Po.
43455 Wicrowpne & Pomar Tube fliv, watinen, Huns.
51000 Rowps Centraller Co. Werlninaler, We.
S258) Saabera Company wiihem, Hise,
SE190 Shallcrms Mig. Go, Salmp, N, C.
85076 Humpsen Elnttric o, Cheage, 1N,
85933 Semstene Caip. Einslord, N, Y,
53938 Raylheon Co. Commmitia) Appasatus &

Systuns Div, Te. Rorwalh, Conn,
56137 Sp0s g Fitix Co,, Inc, Toaawande, M.Y,
K1Y Iptagaw Elettrie Co, Notlk Adams, W3,
3446 Telnn Casp. ) Tulae, Qhla,
54730 Thomas & Bolls Co. Elirabaln, N.J.
Q291 Tuptet Elacinesl Innk o, Blutiten, DXie
EE1IS Umian Switeh and Signsl, Dive ol
Wartingheusn Abr Brake Co, Piitubutgh, Po.
2113 Univarsal Eleclile €. Owasto, Nigh,
343 wud-Laonard Elecine Ce, NE, Yeoimon, B, Y,
4349 woalern Elechiic Co,, Ine, Kew Yoib, WY,
65092 Wenbon Ingt. (g, Wesfon-Newdih  Nawath, N, ),
6295 Willek Nig, Co. Chitags, N1
F6306 Mikntnotn Miniag o 2fg. Co. Rayare diacom Qiv,
St Paal, Winn,
"M% Allw i, Co. Kartiard, Comn.
10308 Allied Canlrol New Yok, WY,
1038 AMimetal Screw Produgt Co., Ine,

Cutden City, N ¥,
1AL Amplen, Oiv. of Chiydler Carp. Delrail, Bics,
TOLRS AUaabig Indin Rubber Works, fac.  Chicage, LI,
10563 Amputite o, Inc. Unien City, K. ),
HEH ADC Products Inc. Niagipalis, Mine,
70902 Beldan Wig. Co. Chitage, 11N,
C0015-45

Revised: Apnl, 1960
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15042
15243
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mi
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Address

Claveland, Qhio
Kew Yark, M. Y.
Ene, Pa.

Monufecturer

Bud Edechronic Corp.
Brinbach Astio Co,
Blulay Elactric Co., Inc,
Bostoa Cear Works Div, of Wuinay o,
al Trrns Quinty, Miss,
Bud Ratio, Inc. Wilaughdy, Ohio
Caabnidge Tharmionscs Coip,  Cunbrlege, Wnrs,
Comlee Fastesty Coip. Prinmys, K.),
Cordwall Condomiet Cotp,
Lindenhursi L), W, Y,
Evitminn Rig. Div. oF ReGraw:Edisoa Co,
it Lowis, We,
Chigrge, I
Paco-Rivain, Calil,
Einhatt, bnd,
Loy Aajeies, Colt,
Buibank, Calll,
Chicage, NI,

Chicoge Coxdenser Carp.

Calit, Syring Co., Iut,

Iy Jeorp.

ITT Cannon Ebecing (st

Cinean, Div. Atrovex Cetp.

C.P. Claw & Co,

Centtatad Dy, of Globe Lajon Int.

Hilwpuker, Wip,
Chicago, I,

New Yotk, WY,

Coamaicial Pinalics Co,
Colnish Hite Co., The
Cele Coil Co., lae. Previdance, R.1,
Chicage Riniatuie Lamp Woikp Chleage, D1,
Cineh Nfg, Co., Hownid B, Joany Div,
Chicags, 111,
Drow Comalng Corp. Widland, Wieh.
Etectre Mohva Mg, Co., [ac. Willimaatic, Conn,
Biallght Cop. Brochlys, WY,
lndians Gengtal Cotp,, Eltchionies Div,
Kensby, M, ),
Gertral innliwment Corp., Cap, Div.Nawark, N, ),
Drake Mig. Co. Hatwood Huights, I3,
Kugh H. Eby Inc. Fitadulphla, Po.
Gudemin Ce. Chicage, N,
Einshic Stop Nek Catp, Unien, M, ),
Rebent W, Hadiey Co. Los Angates, Calil,
Etin Tethaotepicad Piodutls, las.
Hamtan Mig. Cz., lat.
WM. Hinper G,
Hetipal Ouy, of Bethmia las)., Inc.
Follaiten, Calil,
Wyghes Proditls Division of Heghiy
Airerall Cy, Nompeil Beath, Calil,
Amparen Elecd (o, Michswille, L,)., N.¥,
Bradiny femiconcuclor Carp,  New Haven, Cona,
Cathng Elacine, Int. Butford, Cana,
Cucle F Wi, Co. Tienlon, K, ),
Guarge K. Guiralt Co., Qiv. WL
[ndwatties dng, Paitedeiphin, P,
Fudera) Sctew Produchs Inc. Chicags, i,
Fischer Specnd i, Ca. Cincinnaly, Oniy
Gonerel Industiies Co., The £lyns, ONis
Goshen Stampiag & Yool Co. Gethaa, Ind.
JFD Eleclranics Corp. Brophipn, M. Y,
Jonlngy Rocio Rig. Conp. Sin Jose, Culil,
Guaay:Pin Catp, Ridgaiiale, M. ),
Sipaalite Inc. Neptuag, N},
LN, Wnn, 1nd Sons Winchesler, Moy,
ladentrigl Condansee Coig, Chicago, N,
R.F. Piodutls Divisign ol Ampheaoh Borg
Eleironits Corp, Cunbury, Canm,
€. F. Jehnsoa Co, Tasaca, Ninn,
{atesnahieral Resistinct Co.  Philscalphie, Pa,
Kaytlone Coikan Co., Iat, W Wanys, P,
CT5 Kaighin |*:, Sanduich, N
Kulka Electne Co poration Wt Yarmom, MY,
Luar Electnc Big Co. Chicago, 1.
Littletuse, Inc. Dee Planes, N1
Loid Miy. Co, Ene, Pa.

Princeien, fad,
Chicage, I,

Eiie, Ps.

Code

H L
HiH

HT
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e
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i
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mn

mn
ma

1
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11568
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i
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1
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[L1L}]

[ LH 1

[LTH)
LI
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1
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(331
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ni

[F{1H

From:

Model 8003A

Warwlochurer Addreas
C.w Marwrdef San Frantiste, Calil,
General intlivmenl Colp., Mitdmtld Division
Kewnih, K. )
Jaaes Willen Big. Co,, Inc. ualden, MOE.
IR N TUTRAN Los Angales, Culil,
Cingh-Monadugth, Div, of United Con
Fastanar Cotp, Sea Leandto, Calit,
Nueltet Electng Lo, Clovtling, Qhie
Natioaal Ynion Newmbik, N ),
01k Raswlacturing Co. Coystal Lode, NI,
Toe ®¥2adix Coip., Elactredynamics Diy,
N. Hollywoad, Catil.
Patifit Watals Co. San Frorciaco, Cabil,
Pranosiren instrumenl and Elecleonte Co,
Souln Pasadens, Calil.
Philscelphua Steet and Wire Corp,
Phaifadeiphia, Pa.
Raencan Waching & Fowndiy Co. Polfar
§ Biumlinld By, Pilntelon, Ind,
TR® Efechienic Compenents D1y,  Camden, N, ),
Gonaint Instrumant Corp, , Recliat Div,
Brochiyn, N, Y,
Aetislange Pretucts Co. Hottiaburg, Po.
Rukbarcialt Corp. of Calil, Tansace, Calil
Shakeprol Divizion o Mliveis Yool Warks
Elgin, 1,
So. Brainleee, Hany,
Kew Yoih, M. Y,
Pilman, M.},
Chicage, NN
fan Francisre, Calil.
St Marys, Pa.
nie, B,
Clavaland, Qhio
San Gabriat, Calit.
Nawionville, Mats.
J.ong fsland City, N, Y,
Hntfarg, Coan.
Chitaps, 1N,

Sigms

Tignl Iadicate) Corp,
fivihei s Oune g,
Thearon.Bremn & Ce.
Tittey Wiy, Cu,
fachpole Carben Co,
fteeeard Thawoon Cotp,
Teanerman Fradutts, fne,
Trsctaimer Engicects
Usinjle Co.

Waides Kohlagat jnc.
Voedai Roat, Inc.
Weate Wig. Co.
Continnalab Wirt Elecironics Corp,

Fhiladeiphia, Pa.
it Mig. Corp, Kew Rochalle, MY,
Wer o Divinten ol Sestions Cloek Co.

Monistewn, N, ),
Sthaiteae Alloy Products Co. Elitataln, N.),
Elechionic Induslitas Asiociation, Ay brind

Fuba masting EIA Stondarés-Wohinglon, BC.
Unimar Switch, Div. Manon Elothranies Corp,
watliaglord, Cons,
Umted Traastormer Cotp, New Yok, N.Y,
(nford Elnciric Catp, Chicage, .
Bowins Inc. Riverside, Calil,
Agie Div, af Raher'tkow Cunttals Co.
Celumbup, Ohie
Oslisnce, Qo
Moatevis, Calil,
Kaw Yoih, N. Y,
Bablen, Hann.
Buytor, Qhia
Qreage, Comn,

AL Sty radutls Ine,
Aviry Labet Co,
waw aniburd Co., Int,
e ny, Ameld, Co., Ist,
Dimco Gray o,
labantians) Inakiuments ng,
& syt Co, LaGrange, 1,
" 1iud Toanstormar Corp. Yealce, Calil
#ixehestor Elec. Div, Lillon [nd,, Int,

: 0awviife, Conn,

Wrlitary Specilication P e e
fternalionst Rechilins Corp.  ER Sepunto, Cald.
Nirgas Eleetranics, Inc, Canbiitge, Narylang
Bany Contiely, Div. Bany Wright Catp,
Waleilown, Havp,

Catlet Frecisian Elechic Co, foria, BN

FIC.  Womddoek Supplemenls
Ké-1  Datee AUCUST 1956
Hi-2  Dated NOY, 1962




Model 8003A

Code
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12214
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TABLE 4-3.

CODE LIST OF MANUFACTURERS (Cont'd)

Wawlochrer Addrers
Ipti Faraday Inc., Coppet Hemi)

Elechic Div, Heboken, N, ),
Jellers Elnctrenits Division of Speer

Caibon Co. Du Bais, Pa.
Fanehild Camara & 1npt, Cotp, Space & Deluste
System Div. Patamys, N, ),
Waguue Indysities, tnt, Graeawich, Corn,
Sylvanis Eletine Prod. Ine.

Elactreie Tude Duviticn Enpotiun, P2,
Astroa Coip, Eost Nemark, Hamised, W, ),
Switehenals, Ing, Chicoge, 101,
Welals & Confrely Ine. Spencnt Praduch
Ablkebore, Mans.

Jeliet, 15,

Wad.son, Win,

Woedtlack, N. Y,

Fhithips-Advance Contint Co,
Resgareh Precutls Carp,
Rotran Mig. €o., lac,
¥eclor Eleclronic €9, Glentuin, Cahil.
Care Fastoner o, Conbildge, Wass,
Naw Raapabite Rabl Basriag, Isg.

Palerbercugh, N H.
Geanrnl Naslewmand Carp,, Copacitor Div,

f

i
Las Angeles, .
Springheld, N, ),
Red Bavk, W, ),
Muadelain, I,

ITT Wite dnd Cublr Duv,
Yictory Eng. Carp,

Buadie Corp., Red Bask Div,
Hutbell Carp.

Rokan nc, Kempart Beaeh, Colif,
Smily, Hermna K., Ixc, Erochlyn, .7,
Tech Libp Paliskde's Patk, K, ).

Coentral Screw Gy,
Gawitt Wire and Cable Co.
Div. of Amerace Coip, Breehfinld, Miss,

Buttawghe Corp, Efegtranic Tuba Biv,

Pluinlistd, x,),

Unian Cusbide Coip, Conswmrt Prod. Niv,
Kew York, M. Y,
Hualinglon, ind.
Fuatus, Wo.
Ledi, b,).
Grost Nath, h,Y,
Saa Fraaclace, Colil,
opdilate, Nek.
Bloeminglen, Ind.
Booattn, W, ),
Yo Franelocs, Calit,
San Fracennce, Colit,
Handoa, Cond,
Chleage, 1N,

Chicago, 1),

Madul Eng. amé Nfy,, Inc,
Loyd Scrvges Co,
Avionauticnd jast, & Radie Co.
Arto Efeclionles Ine.
A. ). Glastaer Co., Ing,
TRW Capacilot Div,
Taikes Tarviam, Inc,
Beanlon Maldieg Campany
A.B, Boyt¢ Co,
R.M. Bratamanle & Co,
Keilod Koidy, inc,
Serv ek Rubber Co,
CHiton Pracision Products Co., Ine,
Cliflan Keighls, Pa.
Pracision Rubbes Producin Coip, Daytoa, ONlo
Radio Corp, of Amstite, Eleclionit
Comp. & Davices Dir, Hanizom, M. ),
NEie Indunttins Aanhuim, Calif,
Philea Cotparatian {Lanbdsle Division)
Lunstain, Pa,
Westatm Fibraws Glass Producte o,
$an Fraatisce, Calil,
San Frantince, Calif,
Frovidiats, R.1.
Liacala, {0,

Vo Waters & Roguis Inc,
Tomet Nig. Conp,
SellarHammay, e,

Kovisnd: April, 138
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Hi
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L1l
LHH

Manufochter Addrera
£t Paud, Minn,
Bullale, M. Y.
0axland, Catil,
Scheneclady, N, Y,

Gowld-Nshiema! Battenay, |ne,
Granip' ¥ 43, Ing,
Grapbsr Elegtic Ce.
G.E. Copinbuting Surp,
Umilre Tronntermer Co. Chicage, 1L
Uaited Shoe Muchinery Corp. Bevuly, ¥ans,
US Rubbu) Co., Consumtt Inf. & Plnaticp

Fied. Div,
Bearing Enginneting Co,
JTY Conaom Edetl, Inc,, Salem Div. S
Conecr Spring Nig. Co.
Kilint Dosl B Nomepiata Co.
Radig Wytenals Ca,

, M,
Saa Francipee, Calil,
Ei Koate, Calil,
Chicage, 11,

Aupgol Ine, Atttebora, Mans,
Dule Elechigmecs, fag, Colymbus, Nebr,
Eles Corp. Nillaw Grave, P,

Gramae §fg. Co,, lac,
K F Davelopnani Co,
Malcs Wig, Co., Int,
Raanywell Inc,, Migto Sn,ied Div.

LEUITATITS
Reewand Cily, Calil,
Chleags, 11,

Fieapoit, 11,

Maha-Dias, Sphiag Co, Qakland, Calil,

TouCennector Corp, Prabody, Many,

Ef, et Oplical Co, Ing. Rochastar, N.Y,
Vensolite lasuloted Wiiw Co., Inc.

Turylown, N.Y,

Weabuly Leng [¥1and, 0. Y,

Ketinay, M.},

INC Mrgnahics Coep,
Mudien Lanp Lo,
Sylvanip Ebecleic Piod. |ag,
Semlconduclor Div,
Rotbing & Myers Ine,
Staveas NI, Co,, lac,
Tafns NIy, Co,
G. v, Cantisly
Genanat Cable Corp,
Maytheen Col, Conp, Div,, Ind,
Comp, Optinlisny Quinty, K013,
Stioahlic Elactioaits Preducts, lac.
Loveland, €eis.
Yogaur Eluct, Catp., Tung-Sal Div. Nowmik, N.),
Cuttisn Woght Cotp, Elvctionics Div.
East Pabanaan, N. ),
Chester, Pa,
Bellweod, NI,
Brochiys, K.Y,

Wobuta, MnB3,
Palivrdas Puik, W),
tanatiald, Ohie
Culver Sily, Calit,
Livisgatan, M.},
Bayoanr, N, J.

Touls Chaster Cotp.
Whe Clott Produtly, Iac,
Aulomalic Nalal Produets Co,
Warconter Pressnd Alymingm Corp.
Wotcesler, Mass.
Wagnetintt Ehcing Co. Chicage, 1N,
Groige A. Philbrick Rasaarchuiy, Inc,
Boslaon, Hans,
Daala, Fla,
Woodaide, N, Y.
Leag Inlind, N, Y,
Shetidem, Wyo,
Briggepoit, Conn,
Btosalield, N, 2.
Rolleng Mondows, 10,
Waraage, tHl,
Franklia, Ind,
Wayns, N1,
Chicage, NI

Allies Products Corp.,
Contingatal Connnclat Corp,
LescshiMig, Cs,, Inc.
Kalionsl Coil Co.
Yilramoa, fne

Gatdos Corp,

Malko? -y Co,
Atmgl. © garniiag Co,
Dops Eleclng Co., [nc,
Somon Wig, Co.
Wechasor Co,

Mo,

Hoer
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114
16196
1500
114
1§40
176
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Section VI
Table 6-3

Monulocturer Addrenn
Huppins Latantorins
HiQ Div. of Augvax Cotp,
Therdatnon-Relpsaen |ag,
Jolar Manefuttunng Co.
Cariten Scina o,
Miciowave Assicinins, fac,
Extal Transteines Co,
Industin) Ruluning Ring Co,
Automalie & Precislon Wig,
Reon Renislor Cerp.
Litton System jnc., Adlar-Weplin

Commun. Div, Rew Rochtlte, N Y,
F-Tiancis, Inc, Jamdler, B Y,
R.bbar Taek, ine, Gatdens, Crlll,
hawlelt-Pachi:d 1o , Moseley Dy,
Faradens, Colll.

Sunaynale, Colil,
Qlean, M. Y.

WL, Cutmel, 01,
Leb Azgales, Colil.
Chicoga, N,
Buthimgten, Mabs.
Qekhad, Calil,
Irvinglon, N, ).
Englawoad, M.},
LITITII N N

Mitiedol, nc.
Sealactro Cerp.
Zeis Wi, Co
General Waite Ine., Elechignics Div.
Miastapolin, Hinp,
Paeco Oiv, of HawlellhPackard o,
Palo Alle, Calid,
Neith Kills Edeclionics, ‘nt, Clen Cove, M. Y.
Iatesmaticnat Efeclronic lexnaprch Cotp,
Busbuak, Calil,
New Yo, MY,
Pale Ablg, Calil,

Calumbie Technica) Cotp,
Vation Associstes
Alies Carp, Winchenter, Wan,
Ratshell Ind., Copacitor Div. Somevin, Culil,
Conleat Switeh Qivinioa, Cantigls Co,

of Antiica El Sequnde, Calil,

Dalavan Elecironics Coip. Eant Autara, N Y,
Wilcs Carpatation fadiskaponrs, Ind,
Ranbraadl, Jat, Boalen, N

Heltwaa Elochonits Corp,
Seaiconducter Do, €1 Kents, Calit,
Techaalogy Insbument Catp, of Calil,
Kawbary Pais, Catil,

YHE FOLLOWING HP VENDORS HAYE NO NUMBER
ASSIGNED M THE LATESY SUPPLENENT YO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOQR,
Q000F  daite Ton) 4ad Din a5 Angeles, Calit,
00002  Willew Loather Praducls Carp.  Naw &, M,),
000A8  ETA Eoglang
00088 Precision Inalrement Comppaats G,
Yin Nups, Calil,
000CS Howlatt-Pachsrd Co., Calerade Spuinge
Cofoinde Spriags, Calsrade
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SBecdon VI
Paragraphs 7-1 to 7=3

SECTION VII

7-1. INTRODUCTION

7-2. This section contains the circult diagrams
and component location drawings necessary for the
malintenance of the Model 8003A. Table7-1 1ists notes
which apply to the schematic diagrams. Table 7-2
gives the control settings for typical de voltages and
waveforms, found on the schematics,

CIRCUIT DIAGRAMS

i

7-3, Some switch and circuit board assemblles
are shown in part on different pages. To find a spe-
cific Instrumeat component, refer t» the REFER-
ENCE DESIGNATIONS box which apjears on each
schematic diagram. Components are designated using
a UNIT. NUMBERING SYSTEM. The full degignation
of a'component includes the assembly on which the
part Is mounted and the Individual part designation.

Table 7-1, Schematic Diagram Notes

Unless otherwise Indicated:
capacitance in microfarads
inductance in micrchenries
resistance in ohms

Etched circuit board

= Front panel marking

: Rear panel marking

r
§
"

* = Optimum value selected
at factory, average
value shown; part may
have been omitted,

P/0 = Partof '

= Primary signal path

Refer to MIL-STD-16-1 for schematic symbols not listed In {his table,

= Waveform test point
{with number)

[ | = Conducting transistor
hetween pulses (shown
only for Schmitt
Trigger),

= Avalanche (zener)
diode

Numbers In parentheses indicate wire color using

resistor color code, e, g. WHT-RED-GRN is (9-2-5).

0 - Black 5 - Green
1 - Brown 6 - Blue
2 - Red 7 = Violet
3 - Orange B - Gray
4 - Yellow 8 - White

|
- a—-on = Feedback path
¥

Table 7-2, Control Settings for Checking Waveforms and Tyical DC Voltages

800324  REP, RATE (Hz) 0.3 M (Waveforms) VERNIER (AMPL.+) ew
Ext.+ (Typleul Voltages) AMPLITUDE (-) 5V
VERNIER (R.R.) cow VERNIER (AMPL.-) cw
' PULSE WIDTH (s) 3on OPER. MODE Normal
" VERNIER (P. WIDTH) cw Delay Switch (Internal) D
AMPLITUDE (+) BV Termination Switch {internal) 5V

T B R T [N RN

-y (Y R TR R TR T I N AT T RN LT (1F IO T ro




Section VI | Model BOUJA
Figire 7-1
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Model B003A Section VII
: Figure 7-1
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Section VI Model BOO3A
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Appendix Al

Model 8003
Figure Al-1 ’ A
REP RATE VERMIER
TO PiN 23 0-100% 8 EXT.+ TRIGGER
-20v - Wi TO FIN 22
IO PNs A6 N-o TOPIN 24
REP RATE (Mz) e -~ oV
CINERATOR POSITIONS QUTPUT ()
TO PiN 20 EXT-TRIGGER
~— Y0 PIH 22
JOMINC) .3M| 1OKk] 300] .3-19
NO
CONNECTION JgHh-@ TOPINZ
10 PIN 13 —outeuT iy T 2OV
I
9 3LA IS 2 (3 45A 193 {906), 1909;0.934 {228, 4430 8) (9 78LA19 0 2),
AN ) 9)9\ Ata‘ 7 }s\ A /4\ /3\/2\ D
24 23, (22, 21, 20, 9, .8, .17, (16, U5, 4. 13
Y nv 18y 10yt 5}/‘90&\/(’9:5 o 0aly( 6N oM-z-r:{.aza ’
_l_ 0-100k1
= A —— PULSE
GROUND FOR WIOTH (s)
EXT+ AND - VERNIER
TRIGGER 0n Sul 0Um aml -3 TO PIN 12
o M | e
{FROM HP 80034) ; ' PULSE WIDTH (s)
%&%?o‘k??uo GENERATOR POSI';’IONS
EXT, MODE TO PIN 19
GROUND FOR
PULSE WIDTH (3)
GENERATOR POSITIONS .
BHBA-A2-§
Pin 1 Selected resistance, 316 @ to =, Pin 12 Variable resistance, 0 - 100 k2, con-
OQUTPUT ( - ). and 13 nected between these pins to act as ex-
ternal WIDTH VERNIER.
Pin 2 Selected resistance, 316 2 to =,
OQUTPUT (+ ). Pin 14 WIDTH Switch positions - Range se-
thru 18  lected by grounding the appropriate pin
Pin 3 No conrection. to pin 18,
Pin 4 To be grounded to pin 22 for Pin 19 Ground connection for WIDTH switch
EXT. - trigger. positions.
Pin 5 To be grounded to pin 22 for Pin 20 Ground connection for REP RATE
EXT. + trigger. switch positions and EXT. MODE.
Pin 8 To be grounded to pin 20 when Pin 21 Chassis ground.
either external mode is used.
Pin 22 Ground connection for EXT. +
Pin 7 Selected resistance, 0 - 100 kR for ex- and EXT. -~ .
ternal REP RATE VERNIER Control.
Pin 23 Negative 20 V supply from HP 8003A.
Fin 8 Rep Rale switch positions - Range selected
by grounding the appropriate pin to pin 20, Pin 24  Positive 20 V supply from HP 8003A.
Figure 41-1. Pin Identification for Connector J7 (Rear Panel)
and it3 Mating Connector (Wiring Side}
Al-y
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Modcl 8003A

Appendix Al
Paragraphs Al-1 to A1-4

APPENDIX At
OPTION 01: REMOTE FROGRAMMIMG

Al iNTRODUCTION

Al-2 The HPB8003A Option 01 Pulse Generator pro-
videsall the characteristicsof the standard HP 8005A
besides permitting remote clectrical control of the
renetition rate, pulse width, and amplitude. The in-
strument may be wired for a pulse output v ith fixed
characteristics, to z switch and reslstanc.: control
box for n vaiiable pulse output, or into a system
whereby ancther instrament can program its opera-
tion. Remote control of repetition rate and pulse
width ranges is azce.nplished by contact closure,
while withinthe selecte range they can be controlled
by external resistances. The amplitude is controlled
within the range of the attenuator by external resis-
ionces,

A1-3 OPERATION

Al-4  For remote programming of the puise gene-
ralor, connect the HP 8003A Option 01 as in Table
Al-1 forthedesired pulse characteristics. For fden-
tification of cach of the connector pins, refey to Fig.
Al-1, Table Al-2 lists the approximate resistances
needed for connection to geta desired pulse amplitude
with the AMPLITUDE switch setto 5 V. Pin wiring
can be connected to a mating connector which plugs
intothe rear panel connector J7. This raating con-
nector may be ordered from Amphenol Zorp. or Cinch
Mfg. Co. by ordcr no.57-30240 or from Heyletl-
Packard by order no, 1251-0293, After the appropri-
ate connections have been made, the pulse generator
can be controlled electrically by setting the REP.
RATE, PULSE WIDTH, and AMPLITUDE VERNIER
controls to the asterisk (%) position,

Table Al1-1, 8003A Option 01 Connections

For r~mote progiamming, make the desired connections through J7 and o<t 4003A REP RATE (Hz),
PULSE WIDTH (s), and AMPLITUDE VERNIER controls to the asterisk (#) position.

Function Range

Connection

REP RATE (H. Ext, + (positive)
Ext. - (negative)
.3 Hz to 10 Hz

10 Hz to 300 Hz
30C Hz to 10 kHz
10 kHz to 0,3 MHz
0.3 MHz to 10 Mtz

VERNIER, R.R.
hEP. RATE range.

PULSE WIDTH (s) 30nsto 3 us
3usto0.1 ms
0.1 msto3 ms
Jmsto.ls
.lstods

VERNIER, P.W,

VERNIER AMPLITUDE +0.5Vto+5V
OUTPUT ( +)
VERNIER AMPLITUDE -0.5Vtoe-5YV
OUTPUT { - )

Variable within each

Variable within each
PULSE WIDTH range

Pin & to Pin 22 and Pin 6 to Pin 20
Pin 4 to Pin 22 and Pin 6 o Pin 20
Pin 8 to Pin 20

Pin 9 to Pin 20

Pia 10 to Pin 20

Pin 11 to Pin 20

No Connection

Pin 7 through resistance *
{0 - 100 kQ) to Pin 23

Pin 18 to Pin 19
Pin 17 to Pin 19
Pin 16 to Pin 19
Pin 15 to Pin 19
Pin 14 tu Pin 19

Pin 13 through ru<istance ¥
{0 - 100 kY to Pia 12 .

Pin 2 througk resistance® (316 2 - w)
to Pin 24 (AMPL, VERNIER R4 fully .w)

Pin 1 through re.sist;mcé"(?»lﬁ G-~w)to
Pin 23 (AMPL. VERNIER R5 fully cw)

* A fixed or a variable resistor may be used for the verniers, For AMPLITUDE VERN:ERS the approximate
resistance is glven for a desired pulse amplitude in Table Al-2,




Appendlx Al
Table Al-2 and A1.3

Table Al-2. Resistance For Qutput Amyplitude with

Amplitude Switch Sef To 5V

Model 8003A

Al1-5 PRINCIPLES OF QPERATION

Al-8 The internally triggered repetition rate

PULSE Selectable range, external triggering, and pulse width range are
AMPLITUDE Resistance * 20% electrically controlled by grounding the resistor at
the bzse of a switching transistor which urns on the
transistor and connects its related circuitry. The
5.0V = (open) resistorat the transistcr base Is grounded by connec-
4.5V 9.1 kQ ting the appropriate sins of connector J7 as shown in
Table Al-1,
4,0V 4.7k
3.5V 2.7 kQ Al-T7 The repetition rate vernier, pulse width ver-
nier, and amplitude vernler are electrically control-
.0V 1.G ke led by connecting a variable or fixed resistance Into
2.5V 1,3 k0 its respective circuit through one connector J7 pin
and supplying it with its necessary supply voltage
2,0V 910 o through anothe:r connector J7 pin. For continuous
L5V 880 O control use a potentlometer; for a fixed or slepped
control uge fixed resistors,
L0V 470 9
0.5V 116 0 Al-8  In all other respects the circuits function
exactly as described inSection IV of this manual, The
internal connections and circuits associated with re-
mote programming may be seen in the circvit dia-
grams. Refer to Figures A1-2, Al1-3, andA1-4, The
clreutt diagram for the Optlon 01 power supply may
be secen in Figure 7-4,
Table Al-3, HP 8003A Option 01 Replaceable Parts
HP Part Ne. Description TQ L]
0150-0093 C: FXD C.. p¥ 4+ 80 - 207 100 VDCW 8
0160-2150 C: FXD MICA 33 pF 5% 300 VDCW 1
0180-1706 C: FXD TA 100 pF 207 25 VDCW 2
0683-1055 R: FXD COMP 1 MQ 6% 1/4W 1
0683-1255 R: FXD COMP 1.2 MQ 5% 1/4W !
0698-4218 R: FXD 10 K& 5% 1/8 MET FLM 13
0757--0428 R: FXDMET FLM 1.62 KQ 1% 1/8 W 1
0758-0042 R: FXD MET FLM 13K 5% 1/4W 13
1251-0431 CONNECTOR: FEMALE (24 CONTACTS) i
1853-0036 TRANSIITOR SILICON PNP 2N 3906 7
1854-0215 TRANSISTOR SILICON NPN 2N 3904 6
2100-0539 R: VARCOMP1KQ1W ~ 1
08003-00203 PANEL: REAR 1
08003-00211 PANEL: FRONT 1
08003-51602 CABLE; REMOTE PROGRAMMING |
08003-61903 SWITCH: ASSY REP RATE 1
08003-61904 SWITCH: ASSY WIDTH SWITCH 1
08003-66502 PRINTED CIRCUIT BOARD ASTEMBLY . .

Al-2




Model 8003A Appendix Al
Table Al-4

Table A1-4, HP B003A Option 01 Parts Reference Designation Index

o D‘:gf;,’;sfﬁ, HP Part No. Description
Add:
A1C59 0150-0093 C: FXD CER0.01 1F + 80 - 20% 100 VDCW
thru
A1C66
ALQ40 1853-0036 TRANSISTOR SILICON PNP 2N 3906
thru
A1Q46
A1Q47 1854-0215 TRANSISTOR SILICON NPN 2N 3904
thru
Al1Q52
ALR79 0757-0428 R FXD MET' FLM 1.62 KQ 1% 1/8 W
AIR129 0757-0948 RFXDFLMI0KQ 2% 1/8 W
ALRi30 0758-0042 ' R FXD MET FLM 1.3 KQ 5% 1/4 W
thru
A1R134
AIR135 0757-0948 R: FXDFLM 10KQ 2% 1/8 W
thru
AlR140 ‘ :
AlR141 0758-0042 R: FXDMETFLM 1.3 KQ 6% 1/4 W
thru
A1R147 i
ALR148 0098-4278 R: FXD MET FLM 10 KQ 6% 1/8 W
thru ' s
‘ Al1R153 ;
- AlR154 0758- 0042 3 FXD MET FLM 1L.3KQ 5% 1/4 W
AlR155 0683-1055 I.FXDCOMP 1 MQ 5% 1/4 W
thru
AIR158
AlR159 - 0643-1255 R: FXD COMP 1.2 MQ 5% 1/4 W
Al1R160 0683-1055 RFXDCOMPIMUGRR 1MW
thru
AlR163
AlRI164 0683-1266 R: FXD COMP 1.2 MQ 5% 1/4 W
A6 0800361905 SWITCH: ASSY RATE-WIDTH
' J7 1251-0292 CONNECTOR: FEMALT (24 CONTACTS)
w2 08003-61602 CABLE: REMOTE PROGRAMMING
Delete:
R7 0757-0428 R: FXD MET FLM 1,62 K 1%
Change: ’
Al to 08003-66502 PRINTED CIRCUIT BOARD ASSEMBLY
AIC30 to 01£3-1706 C: FXD TA 100 uF 20% 25 VDCW
AlC4L to n160-2150 C: FXD MICA 33 pF 5% 300 VDCW
AlC45 to 0180-1706 C: FXD TA 100 uF 20% 25 VDCW
R4 2100-0C39 R: VARCOMP1KQ1W
and
e -
4 to 08003-61903 SWITCH: ASSY REP RATE
S6 to 08003-61904 SWITCH: ASSY WIDTH SWITCH

# See intr -duction to Section VI
Al-3




Appendix Al Model 8003A
Figure A1-2

4003A-24: 10

Repetition Rate Switch
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Figure Al-3

B003A AL 11

Pulge Width Switch
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Appendix A2

APPENDIX A2

BACKDATING AND MODIFICATION INFORMATION
FOR OPTICN U1 HP 8003A PULSE GENERATOR

This manual backdating appendix makes this manual applicable to earlier in-
struments. instrument-component values that differ from those in the manual,
yet are not Jisted In the backdating sheet, should be replaced using the part
number given in the manual.

Instrument Serial Prefix = Make Manual Changes Instrument Serial Prefix Make Manual Changes

732, 805

| P

815, 826

2,3 : l_

CHANGE 1
Figure Al-4 and Tables 6-1 and ¢-2:

Delete AICR30 (HP 1901-0040).
Change A1Q7 to HP Stock No. 1850-0099, TRANSISTOR GERMANIUM PNP
Figure Al-3:
Change terminal connections for Pulse Width Switch 88 as shown in Figure A2-1. -

NOTE

If this switch 1s replaced, the current switch -
should be rewired according to current niodels
as shown in Figure Al-3.
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Appendix A2 Model 3003A

Figure Al-2:
Change terminal connections for Renetition Rate Switch 54 as shown in
Figure A2-2,
NOTE
If this switch is replaced, the current switch
should be rewired according to current models
as showr in Figure Al-2.
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Figure A2-2. 34 Terminal Connections

Flgure Al-4:
Change Amplitude Verniers as shown i~ figure A2-3.

NOTE

H these verniers are replaced, the cur:. ..
verniers should be rewired according to
Figure A2-4,
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Model B003A Appendix A2

CHANGE 2
Figure A1-4 and Tables 6-1 and §-2:
. Change A1Q7 to HP Stock No. 1853-0082, TRANSISTOR SI PNP and
ALR?6 to HP Stock No, 0758-0062, R: FIXED MET OX 2000 5% 1/2 W,

Figure Al-2
Change tarminal connections for wafer 54 B(F) of Repetition Rate Switch
as shown in Figure A2-4,
NOTE

If this switch Is replaced, the current switch
should be rewlred according to current models
as shown in Figure Al-2,
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Figure Al-3:
Change terminal connections for wafer S8 A (R) of the Pulse Width Switch
as shown in Figure A2-5.
NOTE

If this switch is replaced, the current switch should
be rewired according to current models as shown in i

Flgure Al-3, ‘
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Figure A2-5. 86 A {(R) Terminal Connections

CHANGLE 3
Figures Al-1 and Table Al-1:
Change Pin 22 to Pin 21 for grounding EXT. + and EXT. - tiigger.
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Model 8903A

B1 INTRODUCTION

B-2 ™/w color standards and color combinations have
been adopted for Hewlett-Packard Instruments. Qption
X95 it offered to those users having need for new

APPENDIX B

Appendix B

Paragraphs B-1 thru
Table

OPTION X95: LIG{T GRAY COLOR OPTION

instruments with older HP color combinations or for

replacement parts for older instruments,

B-3 Parts peculiar «w Model 8003A Option X85 are

listed in table B-1.

Table B-1. Option X95 Replaceable Parts

B-3
B-1

rr——

Ref Desig HP Part No. Description

MP9 08003-00210 MP: Panel front light gray

MP12 08003-00208 MP: Panel! rear light gray {Serial prefix 1101A only}
MP12 08003-00202 MP: Panel rear light gray

MP15 5060-0720 MP: Cover top light gray (Serial prefix 1101A only)
MP16 5060-0717 M#: Cover top light gray

MP18 650000717 MP: Cover bottom light gray

MP17 5000-0567 MP: Cover side (perforated} light gray

B-1







Model 8003A Appendix C

APPENDIX C

@ BACKDATING AND MODIFICATION INFORMATION
FOR STANDARD HP 8003A PULSE GENERATOR

This manual backdating appendix makes this manual applicable to earlier in-
struments. Instrument-component values that differ from those in the manual,
yet are not listed in the backdating sheet, should be replaced using the part
number giv-n in the manual,

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix  Make Manual Changes
732, BO5 1
815, 8286 2
CHANGE 1

Figure 7-3 and Tables 6-1 2nd 6-2:

Q Delete A1CR30 (HP 1501 -0040)
Change A1Q7 to HP Stock No. 1850-0099, TRANSISTOR GERMANIUM PNP

Figure 7-2: )
._Change terminal connections for Pulse Width Switch S8 as shown in Figure C-1.

’ ‘ NOTE

If thisgswitch is replaced, the current switch
siiould be rewired according to curvent models
as shown in Figure 7-2. : '

b
[
£
A
¥

- ..

lﬂﬁm—l

a2 x

arr
300

Figure C-1. S6 Terminal Connections
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Appendix C Model BO03A

Figure T-1:
Change terminai connections for Repetition Rate Switch 54 as shown
in Figure C-2.
NOTE

If this switch is replaced, the current switch
should be rewired according to current models
as shown in Figure 7-1.
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Figure ¢-2, 84 Terminal Connections

CHANGE 2

Figure T--3 and Tables6-1 and 6-2:

Change A1Q7 to KP Stock No. 1853-0082, TRANSISTOR 3I PNP and

AlR26 to HP Stock No, 0758-0062, R: FIXED MET OX 200 2 6% 1/2 W,

Figure 7-1:

Change terminal connections for wafer S4 B (F) of Repetition Rate

Switch as shown in Figure C-3.

NOTE

If this switch 1s replaced, the current switch should
be rewired according to current modeis as shown
in Figure 7-1.
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Figure C-3. S4 A (R) Terminal Connections
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Figure 7-2:

. Change terminal connections for wafer 86 A (R) of the Pulse Width
Switch as shown in Figure C-4.

NOTE

If this awitc* 18 replaced, the current switch should
be rewirsc according to current models as shown !n
Figure A'-2,
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ﬁ MANUAL CHANGES

MODEL BOO3A

PULSE GENERATOR

Manual Senals prefixed, 933-
Manua! Printed: Oct 1974

Make all changes listed below as Errata, Check the following table for your instrument serial prefix and/or serlal number

and make listed change{s) to the manual:

Seria! Prefix or Number Make Changes Serlal Prefix or Number Make Changes
11014 1
1206A 1,2
1233A 1,2,3
A ERRATA

Page 7-7/7-8, tigure 7.3, Appendix A1, figure A1-2,

A1R34, A1R35, A1RBE?7, and A1RBE8: Change
values to 150 ohms,

Add: A1R165 {160 ochm)} in parallel with A1R34,
Add: ATR166 (160 chm) in parallel with ATRE7,

Add: A1R167 (110 ohm) between collector of
A1Q12 and junction of A1Q13/ATR36.

Add: ATR160 (1 megohm) in parallel with A1C45,
Add: A1R161 {1 megohm) In parallel with A1C44,
Add: A1R162 (1 megohm) in parallel with A1C43.
Add: A1R163 {1 megohm) in parallel with A1C42.

Add: A1R164 (1.2 megohm} between +20V and
collector A1Q31.

Add: A1R168 (110 chm) between collector of A1Q45; Change designator to A1Q46,

e’ A1021 and junction of A1022/A1R59. A1Q46: Change designator 1o A1Q45,
Page 7-9, figure 7-4, A1R139; Change designator to ATR140.

A1R140; Change designator to A1R139.
A1R141: Change designator to A1R142.
A1R142: Change designator to ATR 141,
Appendix A1, figure A1-3,
Add: A1R155 {1 megohm} in parallel with A1C30.
Add: A1R1B6 (1 megohm) in parallel with ATC31.
Add: ATR1B67 (1 megohm] in paraltel with A1C32.
Add: ATR158 {1 megohm) i» parailel with A1C33.
Add: A1R159 {1.2 megohm) between —20V and
collector of A1Q25.
Appendix A1, figure A1-4,
AICR30: Delete connection at junction of A1R30/
AtQ7 and redraw to junction of ATR30/A1R36.

Add: C3 (0,005 UF) on Jt from ground terminal
to pin connected to 71, pin 4.
Add: C4 (0.003 UF) on J1 from ground terminal
to pin connected to F1,
Figure 7-1, 7.2, 7-3, 7-4, A1-2, A1.3, and A1-4,
Add thu following components to “he cemponent
locatian diagrams:
R165: obetween A35and §2.
R166: between R57 and 83.
R167: between C16 and R33.
R168: between C27 and RED.
Appendix A1, figures A1-2, Al1-3, and Al-4,
Component location diagram:
A1R155 through A1R164 are located on under-
side of board assembly At

21 October 1974 Supplement A for
A = Latest additions to this change sheet. 08003-90003

This change sheet supersedes all prior change sheets for this manual.
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C-2 e

Model BOO3A Page 2/2

T 3 CHANGE 1 B -

Appendix A1, Table A1-3,
Add: HP Part No, 08003-00207; Panel, redr,

A CHANGE 2
i Table -2, Tabte 6-2 (Cont'd)
MTy, Change to HP Part No, 08003-10201, MP 15: Change o HP Part No. 5060-8677,
MP: Pane! Front mint-gray. MP: Cover top mint-gray.
MP12: Change to HP Part No. 08003-70201, MP 16: Change to HP Part No, 5000-8583,
- MP: Panel rear mint-gray. MP: Cover bottom mint-gray.
- MP17: Change to HP Part No. 5000-8479,
MP: Cover side mint gray.
_ A CHANGE 3
Table 6-2, Table At-3,
i S1: Change to HP Part No, 31011248, Change HP Part No, of rear panel to 08003-
- MP9: Change to HP Part No, 08003- 10206.
- 10203. Table D-1,

MPS: Change to HP Part No. 08003-10207.

- Revision A
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