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Section

Table 1-1

Model 8004A

Table 1-1. Specifications

PULSE CHARACTERISTICS
(R0 O source and load impedance)

'Riss and Fall Time: < 1.5ns,
Overshoot and Ringing: < 5% of pulse amplitude.
Freshoot: < 5% of pulse amplitude. |

Corner Rounding: Occurs no sooner than 95% of

pulse amplitude. - '

A:'ﬁp!itude: 3 V maximum across 50 £2; seven-itep
attenuator reduces output to 0,05 V in 5, 2.5,
1 sequence; vernier provides continvous adjust-
ment between steps and reduces minimum out-
put to <3 0,02 V. Rotating vernier fully c.c.w,,
may increase overshoot to 10%. OQutput short-
circuit proof,

Polarity: Positive or negative, selsctable.

Source Impedance:
0 pF.

50 §2, shunted by typically

DC Offset: 1 2 V across 50 2 load; independert of
attenuator and vernier settings; can be swiwched
olf.

Pulse Width: 0 to I mas in wix ranges; vemier provides
continuous adjustment between ranges.

Maximum Duty Cycle: > 50% from 100 Hz to
1 MHz; > 25% from I to 10 MHz,

Width Jitter: < 0.1% on any width setting, + 50 p sec.
Pulse Position: (with respect to trigger output): 0 to
1 ms delay in 5 ranges; vemier provides continuous

adjustment between ranges.

Dolay Jitter: < 0.1% on any delay setting.

REPETITION RATE AND TRIGGER
Fm Running
Repetition Rate: 100 Hz to 10 MHz in five
ranges; vernier provides continuous adjustment

' between renges.

Period Jitter: < 0.1% on any delay setting.

Double Pulss: Minimum pulse spacing of 50 ns allows
maximum repetition rate of 20 MHz,

External Triggering

Repetition Rate: 0 to 10 MHz can b2 triggered
with sine waves or pulses of either polarity.

Sensitivity: Sine waves, 2 V pp; pulses, 1 V peak
at least 15 ns wide; maximum input, * 10V,

Delay: Approx. 125 ns between trigger i 1put and
trigger oulput.

Input !mpedance: Approx. 1 k2, de coupled.

Manual: Push button for single pulse.

Trigger Output
Amplitude: > b2V across 50 Q.

Width: 15 ns £ 10 ..

Gating ,

Synchronous Gating: Gating signal turns pulse
generator “on™ Pulse repetition rate, amplitude,
polarity, and widtl: determined by panel control
settings; first pulse is coincident with the leading
edge of the gate, last pulse is nermal even if gate
ends during pulse.

Asynchronous Gating: Gating signal turns output
pulse “on™ Trigger output always available;

! last pulse ends with gate

Gate lnput: - 2V to - 20V enabling.

Input Impedance; Approx. 1 ki1, de coupled.

GENERAL’

Power; 115 or 230V, + 1% - 15%, 50 to 400 Hz,
5w,

Weight: Net 7 Ibs (3.5 kg); shipping 9 1bs (4.5 kg). '

Dimensions:  7-3/4 in. wide, 6-1/2 in. high, 11 in.
deep from panel (197 x 165 x 279 mm).
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Rection |
Paragraphs 1-1 to 1-8

SECTION |

GEMERAL INFORMATION

-1=1. DESCRIPTION

1-2.  The HP Model 8004A Pulse Generator is a gen-
eral-purpuse pulse source which generates fast rise and fail
time pulses over a wide range of repetition rates. The com-
plete specifications are listed in Table 1—1. The internal
repetition rate is continuously variable from 100 Hz to
10 MHz. Pulses of lower repetition rate may be obtained by
external triggering. A double pulse mode effectively in-
creases the maximum repetition rate to 20 MHz,

11-3.
the amplitude being continuously variable from less than
0.02V to 5V across a 5082 load by means of a step atten-
uator and vemnier. A de offset, continuously varizble from
-2Y to + 2 Vis also available, Minimum pulse width at full

amplitude is about 2.5 ns. Narrower pulses are obtained 2t

the expense of reduced amplitude. Maximum pulse width is
1,ms. Delay of the output pulse w.r.t. the trigger output is
tontinuously variable from 0 to I ms.

I-4.  The Model BOO4A fentures both synchronous and
asynchronous gating. In the former mode, gating signals

Either positive or negative pulses can be selected,

affect both output pulses and Irigger output, while in the
latter mode only the output pulses are affected - the trigger
signals are always available.

1-6. ACCESSORIES AVAILABLE

1-6.  Test equipment, cables, connectors, adapters, and
other items are available from Hewlett-Packard. For more
information on specific items consult the Hewlett-Packard
Catalog or Sales and Service Office,

1-7. INSTRUMENT IDENTIFICATION

1-8.  Each Model BOOSA is identificd by a two-see-
tion, cight-digit serial number, preceded by the letter G
(000—-00000). The first three digits of the serial number, to
be found on the rear panel of the instrument, should agree
with those on the title page of thia manual, ocherwise there

“are differences between your instrument and the one de-
~ seribed here. To obtain correct manual information for any

Instrument, contact your nearest Hewlett-Packard Sales and
Service Office; always specify the model numhber and com-
plete serial number.

Figure 1«1,

HP Model B0O4A Pulse Generator

k-1
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Model BOOSA

DIVIDER LATCH

RETAINER

DIVIDER ASSEMBLY

i

Figure 2-

1. The Combining Case

0)

©;

PUSH IN TO LIMIT

INSERT DIVIDER, ENGAGING / X \
TABS IN TOP AND BOTTOM , \Q
MOUNTING SLOTS ! @
PUSH RETAINER DOWN
@ = ﬂh & s TO RELEASE
TWIST DIVIDER TO VERTHAL I.'V LAY
: POSITION

®©

SLIDE INSTRUMENT
INTO CASE

@

SLIDE LATCH TO LOCK
DiVIDER

TQ SET RETAINER BACK IN
PLACE, ENGAGE HOQKS FIRST
ON ONE SIDE OF D'VIDER,
THEN ON QTHER

ﬂ//;;j;; .

PUSH RETAINER UP TC LOCK

Figure 2-2. Steps to Place Instrument in Combining Casc

2-0
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SECTION I

INSTALLATION

2-1.  INITIAL INSPECTION

2-2.  Inspect the instrument for physical damage and
check its operation 28 soon as poweible after delivery. If
physical damage is evident or if the: instrument does not
meet gpecifications when received, rotify the carrier and
the nearest Hewlett-Packard Sales/Service Office (sce list at
rear of this manual). The Sales/Service Office will arrange
for repair or replacement without waiting for settlement of
a claim with the carrier. The certifization and warranty
statements for all HP instruments are on the inside front
cover of this manual.

2-3. POWER SOURCE REQUIREMENTS

2—4.  The HP Model 8004A may be operated from an ac
source of 115 or 230 volt: + 10%, - 15%, at 50 or 400 Hz.
Power dissipation is approximately 35 W, When the instru-
ment is shipped from the factory, it is ready for 230 volt
operation, For 115 volt operation move the rear panel slide

switch, with the instrument power cable disconnected, natil’

the number 115 is visible. A narrow-hlade screwdriver may
be used to operate this ewitch.

CAUTION

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

2~8. FUSE REPLACEMENT

2—6. The fuse is located on the rz‘;ar panel. Fuse Fl
should be 0.5 ampere slow-blow for 115 volt operation or
0.25 ampere slow-blow for 230 volt operation,

2-7. POWER CABLE

2-8.,. The HP Model 8004A 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 when operating the instru-
ment frora another type of outlet without ground, use an
appropriste adapter and connect the ground lead to an
external ground. N

-2=11,

2-9. TEMPERATURE REQUIREMENMTS

2-10. The HP Model 8004A uses solid-state components
and requires no special cooling. The instrument operates
within specifications when the ambient t:mperature is
between 0°C (32°F) and 55°C (131°F). The pulse gener-
ator may be stored hetween —40°C (—=40°F) and 75°C

(167°F).

REPACKING

2-12; The original shipping carton and packing material
can be used for reshipment., The Hewlett-Packard Sales/
Service Office will also provide information and recom-
mendations on material to be 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, serial number.
and repairs required.

2-13, RACK MOUNTING

2-14. The HP Model 8004A is a submodular unit that,
when used alone, can be bench-mounted only. However,
when used in combination with other submodular units, it
can be bench and/or rack-mounted. The -hp- combining
case and adapter frame are designed specifically for this

purpose.

v FILLER PANEL ,
| ‘ |
le] ! ' Q
- o
; R o
O O
c o
o | o
I llll-l—l?

Figure 2-3. Adapter Frame Instrument Combinations

21
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2—-15. COMBINING CASE (HP 1051A or 1052A) f. Insert screws (5) on both sides of frame and
tighten until submodular instruments are secure in

2-16. The combining case is a full-module unit, which frame.

accepts various combinations of submodular units. Being a :

full-module unit, it can be hench or rack-mounted as any g The complete assembly is ready for rack-mount-

full-module instrument. An illustration of the combining ing.

case is shown in Figure 21, Instructions for inetalling the
HP Mode! 8004A in a combining case are given in Figure

2-2,
. | 0
2-17.  ADAPTER FRAME AR

2-18, The adapter frame is a rack frame that accepts any
combination of submodular units, It can be rack-mounted
only. An illustration of the adapter ‘frame is given in
Figure 2--3. To assemble, refer to Figure 2—4 and proceed INSTRUMENT
s follows:

a.  Place the adapter frame (1) on edge of bem;h illus-
trated.

b. Stack the submodular urits (2) in the frame.

c. . Place the spacer clamps (3) between instruments,

SPACER CLAMP
RETAINING SCREWS

d. Place the spacer clamps (4) on the two ends of the
rack-mounted instruments,

‘e Push the combination into the frame. . Figure 2-4. Twro Half Modules in Ruck Adapter

22
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3~1.  INTRODLCTION .,

32, This section containy the operating instructions

for the Model 8001A Pulse Genceator. Figures 3-1

+'and "3-2 identify and brjefly describe the purpose of rach
panel control and connecter on the instrumert. Operat-
ing limits are as specified in Table 1-1. '

o
L
;! t . !

3-3. TRIGGER MODES

3-4. Intamnal

3-5.  The Mode! BOO4A will generate internally any

rvpel'tlon rate from 100 Hz to 10 MHz. : The repetition

race is established by sesting the REP. RATE selector to

way of the five intemnal mnges and then adiusting the
i VERNIER to the specific rate desizad.

'3-6.  External

. 77, . With the REP,"RATE selector set to EXT.—,
. BinuE: \idnl signals or négative pufaes with a width of at least
12 ns will trigger, the Model 8004A. In the EXT.+ pesi-
tion, sinusoidal signals or positive pulses will trigger the

instrument. One output pulke is prodiced for each period.

of the trigger signal. The repetition rate of the external
signal may be anywhere from 0 to 10 MHz. Maximum
input is * [0 V. Output pulse characteristics are deter
mined b) front-panel settings.

3-8, MANUAL

3-9.  With the REP. RATE selector set to EXT.4, a
single output pulse is produced every time the MAN.

P

L OPERATING INSTRUCTIONS

Section IT
Paragraphs 3-1 ta 3-12

. sEcTioN

button is pressed. Pulse characteristics determined by front-
panel settings.

3-10. GATING

3-11.  There are two gating modes in the Model 8004A,
With OPER.MODE switch in SYN-position, output pulses
are only produced when a signal at least -2 V is present at
the GATE INPUT. When this condition is not satisfied, tke
instrument iy in effect turned off, producing neither output
pulses nor trigger output. The ASYN.mode of operation is
similar, except that the trigger output is always available,
even when no gate signal is applied. Figure 3—3 shows the
operation of the two gating mades,

!
NOTE 1: When the instrument 1s operating normally, i.e, in
the un;_mtcd mode, the OPER.MODE switck must be in the
NORM. —pomtmn. otherwise no output pulses are obtained.

NOTE: 2: In all modes of operation, it is imﬁorlm‘:t that
the width, deldy and REP.RATE be compatible, i.c. the
width plus delay must be smaller than the period detur-,
mined by the REP. RATE setting, taking into account the
maximunt available duty eycle, Illegal settings will not harm
the § :mlrumu;t hut the ou!.pur miay be wrongy interpreted,

i
. , V

3-12. The Model 8004A is delivered with a fixed delay
of upproximately 100 ns between the trigger output and
the signal from the internal repetition rate generator, This
delay may be removed by switching a slide switch on PC
board Al. See Section VII for location.

3-1
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Section 111 } :
Figure 3-1
R ] Seotd, fse e '
REP. RATI (H1) PUL DELAY (2} ANPLITUDE
@ VERNEN YLRwR v ACROEY tan |
(13 K aim 1 [-X ] '
ar. (L] ar (1]
@ j: o o3 [ @
/ H
D@ | —®
O \) FUL‘S‘!"\:!'I'?TM-] BINGLE PuLbE DOMRE PubL “_Ll
: o ! - top 0c arrsEY I @ :
1) 9=
@1 (B s @ ®
O—f— f
LINE TRIGGER TRIGOIR PULSE 1MASE
FUBM QN DR F LIS CoNTMTIH PILAMTY vyt
@ ® @ |+ @
Il I
O OGO ®
1. LINE PUSH ON/OFF: On-Off swit~h, glows red when instrument is on.
' 3 : Lo .
2. PULSE WIDTH (s):  Switca selects output pulse width range. Indicated width is lower limit of range.
3. VERN[ER: Adjusts output pulse width within Iimits set by 2, N
4. MAN.: ' Preasing of push button canses a single output pulse, width, amplitude, and delay lm selected by
,.front pnnel controls. REP.RATE switch must be in EXT.+/MAN. position. ‘
5. REP, RATE VERNIER Adjusts internal repetition rate within limits set by REP.RATE swi‘ch 6.
6, REP.RATE (Hz): Switch selects internal rcpctilion rate, external m‘ manual triggering. On internal
triggering, setting indicates upper limit of range. '
.4 PULSE DELAY (s): Switch selects output pulse delay w.r.t, trigger output, Setting indicates lower limit
of selected range.
: 8. AMPLITUDE (V ACROSS 5082): Selects amplitude range of output pulse. Setting indicates upper limit
of selected range.
) 9. PULSE DELAY (g) VERNIER: Adjusts delay within limits eet by 7.
10. ~ SINGLE PULSE/DOUBLE PULSE: Selects pulse mode, In double pulse mode, PULSE DELAY
controls 7. and 9. determine spacing between the double pulses.
1l.  VERNIER: Adjusts output pulse amplitude within limits set by 8.
Figure 3-1. Front Puncl Controls und Connectom

ﬁ“




 Model 8004A o Section 11
T - Figure 3-2
\ t
® ®
-
i . : | e
, L frusel '
1 ‘I. [ '!: ?ﬂﬁg 0
| ')‘ I A ‘ 2‘
asTH oMM v, | 18230V i
-0 mia 300N MAX 80400
OF) (ol[ ! ' ! ][)
\ !
I Il
E O I8 ! @ OO R-23~0
12, PULSE OUTPUT: Female BNC connector supplies output pulse.
13, PULSE POLARITY: Switch selects polarity of output pulse.
14, DC OFFSET ON/OFF: Switch controls presence or ahsen\ce of baseline ghift in output sigral.
|
I5. TRIGGER QUTPUT (+): Female BNC connector pmvid::s at least a +2V trigger signal into a 5052 load.
16. DCOFFSET: Vernier controls offset level from —2V to +2V; must be in ON position.
17.  TRIGGER INPUT: Female BNC connector accepts external trigger signals, 6. must be in either of the
two EXT. positions.
18. OPERMODE: Selects gating mode, For normal operation, i.e. ungated, this switch must be in NORM.
position.
19. GATE INPUT (~): Female BNC connector accepts gating signal. —2V applied with 18. in either the
, SYN. or ASYN. position opens the gate, permitting output pulses to pass.
20. FUSE: Line fuse (1/2A slow-blow for 230V ac). Us2 properly rated fuse.
21. 115V/230V: Switch adapts instrument to available lir + vollage.
22, - AC LINE: R'eceptacle for power cable,
.23 SERIAL NUMBER: Identifies instrument.
v : r
N Figure 3-2. Front and Rear Panel Controls und Connectors

3-3
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A e |

v
' GATE MPUT SIGHAL
AT LEAST -2V

SYNCHRONOUS GATING .

80044 TRIOGER CUTPUT

A

AT LEAST =RV

T
g
g
:

ASYNCHRONOUS GATING [LITTer

Figure 3-3. Synchronous and Asynchroncous Gating
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SECTI!ON IV

PRINCIPLES OF OPERATION

[
4-1.  INTRODUCTION

4-2.  This section describes the basic principles of oper-
ation of the Model 8004A Pulse Generator. The major
functions are shown in the block dingram of Fyvre 4-1,
The repetition rate is determined either by the internal
generator or an external trigger source. The main signal
then passes through the delay circuit which sets up a delay
of the output pulse with respect to the trigger output
signal. The delay may be varied from 0 to I ms by a front-
panel control. Pulse width (also variable from 0 o } ms) is
then estublished before the signal is fed to the two ampli-
fiers. Either of the iwo smplifiers, depending on the desired
pulse polarity, may be conhnected to the attenuator and
hence to the output connector. A de offset voltage, contin-
vously variable from - 2 V to + 2 V is superimposed on the
signal at the output of the attenuator, The following
paragraphs present a more detailed discussion of each base
circuit,

4-3. REPETITION RATE CIRCUIT

4-4. The mode of operation of the Model 8004A is
established in this circuit (i.e. internal, external, or manual

triggering) depending on the setting of REP, RATE selec-
tor switch ABSL.  Refer to the schematics of Section V1
for the following discussion

4-5.  Free-Running Mode

4-0. In this mode of nperation, REP.RATE switch is
set to any of the 5 internal rate settings. Assuming a point
in the cycle when the selected range capacitor (C7/C8, €9,
CI0, Cl11, or C12) is discharged, as is the case wlen the
instrument s first turned on, the emitter of Q5 ic effec-
tively at + 0.2 V. Q5 will start conducting becaus» its base
is initially held at approximately + 0.7 V by voltage divider
RI9/R25. As Q5 starts to conduct, the voltage developed
across CR8, CRY and R17 causes Q6 to conduct also, (CR8
and CR9 increase loop gain for low Q' collector current,
while C13 increases Joop gain for high frequencies). Con-
duction by Q6 raises the base =otential of Q5, which thus
vonducts more heavily. Regeneration causes both transis-
tors to saturate. When the curren. .ato the range capacitor
is no longer sufficient to keep Q5 saturated. it ceaser 1o
conduct and regeneration turns both Q5 and Q6 off
(current sink Q7 does not draw enough current to keep Q3
saturated). With both Q5 and Q6 off, the range capacitor is
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linearly dischargad by current source Q7 until the emitter
voltage of Q5 falls again to about + 0.2 V. Q5 then again
turns on and the cycle is repeated, The repetition rate is
thus determined by the value of the range capacitance, se-
lected by A5S1, and the current deawn by current source
control ASR2, plus a time necessary for recharging the
ramp capacitor.

4 -7, The result is a negative pulse at the emitter of Q6,
which is differentiated by L2, The resulting negative and
positive spikes are applied to Q8, which clips the positive

spike. Loe negative spike is passed through Q8 to pate .

Q10/Q11 and is also inverted and fed to the trigger delay
ciccait, Figure 4-2 shows a set of typical wavefcrms
obtained at varior. points in the repetition rate circuit.

4-8. In the free-running mode, diodes CR3 and CR4
clamp the collectors of Ql and Q2 to approximately
+ 11V, determined by Zener diode CR7, This ensures that
no other collector voltage is developed and no signal is
passed to Schmitt trigger Q3/Q4, should an external trigger
signal be applied to J1.

4-9.  Externat Triggering

4-10. In this mode of operation, REP.RATE awitch
A551 is set to either EXT.- or EXT.+/MAN. With A5S1 in
the EXT .- position, the Model BOO4A is triggered by the
negative-going slope of a negative trigger applied to J1. With
A35S1 in the EXT.* position, the instrument i triggered by
the positive-going slope of a positive trigger signal.

4-11. Trigger signals applied to J1 are fed to differzntial
amplifier Q1/Q2. Diodes CR5 and CRé6 protect the hase-
emitter junctions of 1 and Q2 ugainst excessive reverse
voltages. With ASS1 in the EXT.-position, R2 is zonnczted
to + 20V, so CR2 and CR3 are reverse-biased {the collector
of Q2 remains clamped at + 11 V). When a uegative trigger
is applied, Q1 conducts less and the increase in Q1 collector
voltage is fed through CRI to the base of Q3. This causes
Schmitt trigger Q3/Q4 to switch, thereby generating a
positive-going spike acroes LI. The negative-going spike,
produced when Schmitt trigger Q3/Q4 switches back at the
end of the trigger signal, is blocked by CR12. Figure 4--3
shows some typical wavefornis at various [«ints of the trig-
ger circuitry in the EXT.— mode.

4.12.  With A58 in the EXT.+ position, R3 is connected
tn + 20 V, so CR2 and CR3 are reverse-biaced {the collector
of Q1 remains clamped at + 11 V). A positive trigger signal
raises the emitiar voltage of Q1, and via R6, also raises the
emitter voltage of Q2. Q2 thus conducts less and the
increase in its collector voltage is fed through CR2 to the
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Figure 4-2. Hep. Rate Generator Waveforms

base of Q3. The Schmitt trigger then behaves exactly as in
the EXT.- mode dascribed above. Figure 4—4 shows some

typical waveforms at various points of the trigger circuitry
in the EXT.+ mode.




REP.RATE selector switch ASS1 connects R24 to - 20 V.
This holds the base of Q5 at approximately 0 V. Thus
REP.RATE generator Q5/Q6 is cut off, current sink Q7
draws ail current through CRIL until a positive spike from
Schmitt trigger Q3/Q4 momentarily reverse-biases CR13.
The base voltags of Q5 then rises and ‘the rep. generator
functions as i/ the internal mode for one cycle. Note that
the waveform at the base of Q5 in this mode is identical to
one cycle of the free-running mode at 10 MHz, since Q5
charges only C7/C8, .nd the discharge ramp is extremely
short (Q7 draws max. urrent).

4-14. MANUAL TRIGGERING

4-15. In this mode of operation, ASS1 is get to EXT.+/
MAN. When the MAN. button is pressed, Ci charges and
the voltage at the hase of Q3 rises, causing Schmitt Trigger
Q3/Q4 to switch. Wi<n the button is released, Cl dis-
charges, Q3. base voltage falls and the Schmitt trigger
returns to its origiral state. !

4-16. TRIGGER DELAY

4-17. The output trigger is delayed with respect to the
fignal at the repetition rate generator by approximately

Model 8004A Section 1V
. Paragraphs 4-13 to 4-19
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Figure 4-3. Waveforms in EXT.-Mode with Negative External Trigger
'4-13. In either of the two EXTernal positions, 100 nanoseconds. This delay may be short-circuited by

31 -aslide switch on the AL PC board. The positive spike
from Q8 collector is fed to the base of Q12. C14 and C15
are charged to approximalely the peak value of the spike,
after which Q12 base-emitter junction becomes reserve-
biased and C14/C15 discharge through R37. T!.. hase of
Q13 is had at approximately +0.6 V by CR20 so Q13
turns off when C14/CL73 are charged (to approx. + 4.5 V).
This produces a pasitive spike across L3. As the emitter
voltage of Q13 fulls to about 0V, Q13 turns on and o
nega:ive spike is produced across L3. The positive spike s
clipped by Q4 ‘and the negative spike .urns Q14 on,
producing a positive impulse at the collector which is fed to
the trigger output connector via divider network R42/R43.
Figure 4-5 shows some typical waveforms.

4-18. GATING

4-19. With OPERMODE switch S2 in the NORM.
position, R27 is connected to + 20 V. The collector of Q9
is thus always at or above about + 15 V. Since Q5 reaches a
maximum of about + 7V, CR14 is always reverse-biased
and gating signals do not interfere with the repetition rate
generator functions. + 20 V is also connected to Q10 base,
cutiing Q10 off and permitting Q11 to function as a n<rmal
amplifier. " '

4-3
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4-20. ASYNCHRONOUS GATING

4-21  With S2 in the ASYN position, CR14 is stiii re-
verse biased, permitting the repetition rate generator to
run, but Q11) bese is now connected to the collector of Q9
which is upproximately +15V. Q10 thus conducts and
effectively turns off amplifier Ql ], since it draws all
available current from R32..A negu}.lve signal applied to J2
turns off Q9 and raises its collector voltage to + 20 V. Thus
Q10 is switched off, Q11 functions normally and output
pulses are obtaihed for the duration of the gating signal.

4-22. SYNCHRONOUS GATING L

4—23. In the SY?'. mode, Q10 base is always at + 20V,
80 QIO is off and this part of the circuit functions nor-
mally. However, R27 is now connected to ground so that

-4

Q9 collector is at or below ground potential, CR14 is for-
ward biased and the repetition rate generator is held off. A
negative gating signal turns Q9 off, iaisze its collector
voltage enough 1o reverse-bias CR14, and the repetition
nite generatnr functions nommally for the duration of the

gating sxgn&l i

424, Smce the gating takes place before pulse width is
established, i.e. while the main signal is still in the form of
spikes, thy hist output pulse before the gating signal is
removed will always be completed, even if the gating pulse
is stopped immediately after the output pulse haa started.
The gating function is always the same, regardless of wheth-
er the instrument is triggered internally or extermally.

1
H

4-25. MAIN PULSE DELAY.

- 4-26. The stnteiof the delay circuit (r.efer to Figure 7--5)'
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between pulses is as follows: Q13 is off, since its base

" is held at 0V by Q11 collector. Bistable Schmitt trigger

Q16/Q17 is in the-state Q16 off, Q17 on. (The Schmitt
trigger is “'bistable" becanse the input is bixsed between the
switching thresholds so that spikes exceeding the threshold
limits will trigger the curcuit into switching o' the other
state). QIB is on, holding Q20 ba-{c almolt at ground
potential. Schmitt iriggee Q20/Q21 is thus in the state Q20
off, Q21 on. ‘ ’ '

I

)

1
C
27. ' A positive epike from Q11 collector momentarily

turns on Q15. This drops (16 base, otcn’t,ialfand switches

" schmi’t trigger Q16/Q17. Transialo;j awitch Q18 is switched
off, ind the selected range capacitor 1s charged by current:

e source Q19. This results in J positive ramp on Q20 base —

- the slope determined by the value of the r
. (selected by delay switch AGS1) and the currsnt output of

e capacitor

Figure 4-5. Waveforms in Triggsr Delay Circuit

the current source Q19 (determined by VERNIER setting
A6R2). When the ramp voltage reaches about + 4V, Schmitt
trigger Q20/Q21 switches, thus raising the base potentis! of
Q16 above the threshold. Q16/QL7 switches back to its
original state, Q18 turns on and the range capacitor is
discharged very fast. Q20 base voltage drops back to 0Y,
and Q20/Q21 switches to its original state.

' 4-28. The overal result is a negative pulse at Q17 collec-

tor and positive pulse at Q16 collector. The two pulses are
differentiated by L4 and L5, each producing positive and
negative spikes separated by the DELAY setting. .

4-29. WIDTH CIRCUIT

4-30. In the SINGLE PULSE mode, Q24 is cut off by
Q22, s0 Q23 functions as a conventional amplifier. Initially

'

AR '_ ' 45
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Co angmplm 4-3l to 4-41

I |
ofi Q.ZJ tums on when the negative 3 plkc from L4
(delnycd w.r.t. the rep.rote generator output) is applied to

-y its base. The preceding, positive spike vhich is not delayed,
. has no effect. Q23/Q29 is a bictable Schmitt trigger with
. Q28 initially on and Q29 coff. The positive spike at Q28

1 base, due to Q23 turning vn, causes the Schmiti 'trigger to
" switch ‘and stay_switched.

[

v o
3 i

o 4-3L Q33 which was previously on, now: lums off,,
permitting current source Q39 to.¢ hnrge theselected, yauige
capacitor (C36 through CAG): The ramge capacitors are
isolated by switching Iransistors Q84 through (38. A
purticular capacitor is selected, by WIDTH awitch ATS1,
“connecting the base of the associatrd transistor 1o R8. Thu'
saturates the trapsistor, 'effectively groundmg one side of

the range capacitor. The quwkccnl volthge on the common .

‘rail connecting the ran.gé capacitod'is ahout - 4 V, while the
‘base voltage of 'Q40 ix held at -2V Ly voltage divider
R‘)G/RIOO Thus Q40 s rcwmo-bnsed until the ramp at its
cmnter renches opproximately ; I V. The Q4 */Q41 confign-

, retion is 'sirmilar to the REP.RATE generatus arcuit it that
regeneration - gaturates both transistors very rapidly. The

., Fange. capacitor is immediately discharped, the volugp on
the common rail drops to about - 6 V, anid since the éurrent -

. sonree Q39 Hdoes not supply em\ugh current-to keep Q40
salurnled both Q-!-O and Q41 turen off.

BN i : T ' .
) \ [ : ) J
| -1-—32 The posntlvc s;nke generated at Q42 ccilector dur-
ing the pro s described shove is fed buek 'to Q27 bage.
The collector voltage of Q27, and henc the base of Q28,
~ drop and Sehumizt’ trigger Q28/(;29 1 |étums try its’ origina)
o1, ondte, lowering Q33 base, lo about — 5 V.. However;. QS.’Ll \
. rdoes not turn on, again ‘until the seccna’ramp. on the cora-
S, 0 mon rail ‘has swung back up to approximately~ 4 V. Dur.
' ing this time Q33 a off, the collcctom,uﬁ 023/Q24 are held
nugative via Q16 and Q25. Splkes arriving from the DELAY
S diveuit dur{ng this blocking period, have no effect on' ‘the
WIDTH circuit, s shat the duty cycle inlimited. The circuit

)
1

EpRt “cnpnts, down” if the max:mum pcrm:sslblc duty c)cle s

‘
Pl

exceeded.
) . 1 J Co ,
L ;: ‘ Py Lo
'4-33. The positiys . uc,llke gcneralcd across L7 when
Schmitt trigget Q28/Q29 first switches, is amplified
i by 032 Q30 and Q31 and is fd to the two outpat amph-

i

'fiers. .Note: 032 turping on in fat. pmduca}a a negntn,rc 4

- epike at 030 bake; but R8I and LB ere, by hosen that the |
voitage then swings back positive,,causing Q30 to conduut
: The negative spike,at 041 dollzctor, whi-b aceurs g the end
' of the width period,is amplified by Q42 and Q43, and ulso
5 applied to the n?tput '|smplifiers; The net result'js a
,' sequence of 'twd upikes * apoamve onv to mdlw‘c the
A ning ‘of the oulput pulsc and a neg:mw: lone ' o
i i:l chtcthccnd : ;

J’ .
L . : . 1

-

i.“‘,!i' i ““; 5
YD Ah
iyl : 1

Iil i ].{h 1} i .

[ ‘ I . i
!

i cance!, and there is no current flow to the attenuator. Any
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4-34.  In the DOUBLE PULSE mode, Q22 is ofi permit-
ting QZ3 to switch uhen i pulse is spplied through C31.
Thus the negative puide from: L5, corresponding to the start
of the DELAY period, cayses Q24 to conduct, producing a
positive epike ¢} its collector to switch Schmitt trigger
Q28/Q29. Thus outprt, pulses' ure produced bath at the
beginning and end of the delay penod and the DELAY
may be adiysted to vary the epucing bulh}:m lhe pulsca

4-35, 0U+PUT AMPLIFIERS ‘ o

4-36. The ‘_width-detcrmining spikes from' the WIDTH
circuit are fed to both positive and negative output ampli-
- fiers, but only one is operative at any one time, depending "

on 'he selting of PULSE POLARITY :witch S5. The opera-
tion, of the two nmphheru is identjeal - only the posidve
oatput amphf ier'is described here, ©

+ Il . ] !

'4-37. 01/Q2 is’ a bistable Schmity trigger with Q2
initially on. The positive spike, indicating the beginning of
an autput pulse, switzhes the Schmitt tigger, which stays

switched with QI on nnd Q2 off until the end of the pulee
is indicated by the negative spike turning Q1 off, The pulee.

at G2 collgitor in upphed to Q3 which operutes betwren
uut-off nnd saturation, 1. e the collector voltage of Q3 varies

betwcr:n approximalely + 20 V' and the voltage due to the

rpsistive diyider R10 and R12, RI3 present at Q7 emitter.:

'Fhe Iaucr may be vaned by the :
" YE RNIER [t3a, so that the vernicr amplitude adjustment is
niade before the pulsc is fed to Q4 for final amplification.
Thii current delivered from Q4 & fed through a.common-
base stage 05 1o the 5092 source resistance. With S5 in the
T poamon Q7 cmitter voltage is + 20 V g0 Q3, Q4, and
Q5 all remn.n cut off and the nmpllﬁer is d:sabled

| 4-38, 'ATTENUATOR .

© 4-.39. Either of the two output amglifiers may be con-
ected to the attenuator SA. The attenuator consists o{ :

three symmerrical resistive networks ‘with attenuations of
.2,5, and 10, when fed from 506 source and terminated

' wnth a 508 load. The networks se used individually or in

series to yield attenuations of 2, 5, 10; 20, 50, and 0.

[

‘ S |
 4-40. DCOFFSET L

| A4l WH:I DC OFFSET switch $4 in the OFF pOBl.tlml,
Q-I-i ‘and Q45 bases are both grounded. Q44 through Q47
ure off and no current flows, to the attenuutor assembly.

y + With 54 in the ON position, and vernier R2 set to such a ‘-';f'

" position that R2 is tupped at the center, all the voltages in
the circuit are svalmetncnl sbout 0V, collector currents
' from Q46 apd 047 are equal and opposite so that they

AMPLITUDE
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unhalance of R2 in either direction causes & corrcspondmg ’

unbalance i iin Q46/Q47 collector currents 5o a net current
flows to the attenuptor and load. The circuit is in fact a
curreiit source with -
output pulses are not shynted.,

;
4-42, POWER SUPPLY

 4-43. The Modd 8004A operates from either 115 v or'

T

st Ll

high source :mpednnce 50 that the

Section IV
Y Paragraphs 4-42 to 4-43
230 V ac, which is stepped-down, rectified and regulated to -
prov:de dc outputs of + 20 V, -8.1 V and - 20 V. The two
primary windings on transformer T1 are switched in parallel
for 115V operauon or in series for 230 V operation by S7.
The regulator ciruits for the + 20 V and - 20 V supplies are
identical. Ar error amplifier detects variations in the output

‘voltage. The variations are inverted, amplified and npphed

to a series regulator via & dnver The -8.1 V,output is /
obtained from the regulated'.20 V! by a hootstrapped -
voltage source.
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Table 5-1. Required Test Equipment

;
]

4 Recommended Instrument

Type

Model

Required Charucteristics

ﬁigh-Frequency
Oscilloscope

Sampling
Oscilloscope

Squace Wave
Generator

Teat Oxcillator

Counter

DC Voltmeter
50 2 Attenuator
Tee
Feed-Through
Terminntion
BNC TEE

Termination

Adapter

Cable

HP 180A with
HP 1801A and
HP 1821A

HP 140A with
HP 1424A and
HP 1410A

HP 211B

HP 651B

Y

HP 5216A

HP 412A

i

HP 8491A

HP 10221A

HP 110488

UG — 274B/U
74868

GR 874-W50B

GR 874

HP 10120A

Band Width: 50 MH:
Dual trace, sweep delay capability.
Sensitivity:  0.05 — 2 V/em

Band Width: 1 GH:z
Sweep Time: 10ns ~ 5 psfem

Rise Time: < 50ns
Repetition Rate: 10 kHz
Amplitude: - 15V

Frequency Range: 10kHz to 10 MHz
Output Amplitude: > 2V pk.pk.

Frequency: 10 MHz

Accuracy: %1%
Range: 1 to 30V

Band Width: 1 Gz
Attenuation: 20dB

50 System

509 (1) load

Resistance: 5002
Power Ratingz 1 W minimum

Type N.te GR

3t 502 co-ax, terminated at b-th ends
with BNC mule counectors (4 required).
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SECTION V

MAINTENANCE

6—-1. INTRODUCTION

5—2.  This section provides maintenance and service
information for the Model 8004A Pulse Generator. Per-
formance check, adjustment procedures, troubleshooting,
and repair and replacement information are cavered in
this section. A, minimum instrument warm-up time of
15 minutes should be allowed before attempting the per-
formance check or the adjustments. Pulse characteristics
terminology used in this section is illustrated in Figure 5—1.
Schematic diagrams are included at the rear of the manual,

6-3. TEST EQUIPMENT

9—4. - Test equipment required for maintaining and

checking the periormance of the Model 8004A is listed
in Table 5-1. Test equipment having characteristics simi-
lar to those listed in the table may be substituted for the
equipment listed.

5-6. PERFORMANCE CHECK

5-6.  The performance check presented in Table 5-2
is n procedure designed to compare the operation of the
Model BOO4A with its specifications. These checks can
be incorporated in a periodic maintenance, post-repair,
and incoming quality control inupection. A performance
check test card is provided in Table 5~3 for a record of
the performance check results,

PRUSHOOT

™ BASELINE

PULSE WiDUVH -

OVERSHOOT

} FALL
—————————— f_:: - 100%
———— 90%

ROUNDING

pf-——————- 50%
——————  10%
Sy SR A

OVERSHOOT

PRESHOOT

Figure 5-1.

Definition of Output Pulse Characteristics
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Secton V. N Model 80044
Table 5-2 : |

Table 5-2. P¢rfon;ihnce ‘Checks
" L . . :

1. Rise and Fall Times: Less than 1.5 ns. | f
| . o
. Conlfec“:’étil;iipmcnt as shown below.
.A)I.i |’;. il‘ l:|i Y? ¥
\ b | )
. ' ' 5‘
[N ! WEIN ATT. 2008 O T“.m(-) ‘
o 004 [o) 0 T
b O O O B0 TER 14ij
y T o, O 0
Q0 O |+ LR Y 00 O
- ‘\
b Set controls s follows: '
8004A REP. RATE ........... iM
VERNIER ............. cw
PULSE DELAY ........ 0.1
VERNIER ............. cew
PULSE WIDTH......... 0.1p
o VERNIER ... .......... cew
1 , AMPLITUDE........... 5V
> VERNIER ............. tw
DC OFFSET.... ...... " QFF
PULSE POLARITY ..... ~ (neg)
OPER. MODE ......... NORM
SINGLE PULSE MODE..
_ SWITCH AIS1......... ND
o Sampling Oscilloscope  TIME SCALE.......... 0.1 ps/em (EXPANDED)
' ' TRIGGERING.......... normal
‘ TRIGGER SLOFE ...... + (pos.)
' ) CHANNEL A SENS..... 50mV/em. .
¢.  Adjust the B004A AMPLITUDE VERNIER for a full-screen picture (10 cm), and the
WIDTH .VERNIER for a 40% duty cycle.
d.  Switch the Osiilloscope time scale to 1 na.
. & . Move the leading edge of the pulse to the center of the graticule with the Oscilloscope
. + delay control. The rise time shall be less thin 1.5 ns.
b f.  Move the trailing edge of the pulse to the center of the graticule. The fall time shall
be less than 1.5 ns. »
g Repeat steps e. and f. with the 8004A PULSE POLARITY o"llch-'d to + (pos).
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it Model 80044, ‘ Section V
oot 1'5:;.' - : Table 5-2

B f N ' Table 5-2. Perfirmance Checks (.cont'd)

2 Preshoot and Overshoot: Less than 5% of pulse amplitude. CORNER ROUNDING to
IR R occur no sooner than 95% of pulse emplitude. \

R | a.  Use same equipment setup ns shown in Paragraphs la and 1b.
! ! b.  Set Oscilloscope lime scale to 20 nsfem and sensitivity to 10 mV/em (2%6/em).

c.  Move the leading edge of the pulse to the center of the graticule. The leading edge
preshoot and overshoot shall be less than 5%.

d.  Move the tmiling edge of the pulse to the center of the graticule. The troiling edge
preshoot and overshoot shall be less than 5%.

¢.  Repeat steps c. and d. with the 8004A PULSE POLARITY switched to + (pos.).

[.  Connect the Weinschel attenuator to the 8004A output. Set Oscilloscope time scale
to 50 ns/cm nnd sensitivity to 50 mV/em.

g  Measure the corer rourding on the leading edge of the pulse. Rounding shall oceur
no sooner than 95% of pulse amplitude.

h.  Measure the comer rounding on the trailing edge of the pulse, Rounding shall occur
no sooner than 95% of pulse amplitude. i

' i Repeat steps g. and h. with the 8004A PULSE POLARITY switched to — (neg.).

A 3. Pulse Amplitude: 5 V maximum across. 50 £2; seven-step attenuator reduces output to
. 0.05V in a 5, 2.5, 1 sequence; vernier provides continuous adjustment belween steps and
reduces minimum output to less than 0.02V.

a.  Connect the equipment as shown below:

Q

BODLA, i
O O O T01A 1A
" o 00| 0
00 © 9 olooo

b.  Set controls us follows:

8004A REP, FATE ...vovvenrnnnnn. 10M
o ' VERNIER «ovvvvi e cow
PULSE DELAY ........v.... 0
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Table 5-2. Perfoniance ek 7 nt'd)

PAT e sy

Model 8004A

High Frequency
O, cilloscope

results in column four.

VERNIER ......coevant, cew
PULSE WIDTH ...... verrer Olp
VERNIER .........0ovvvnnnn cew
AMPLITUDE............... LAY
VERNIER ....... ........ ow

DC OFFSET .............. OFF
PULSE POLARITY ......... - (neg)
OPER.MODE ............. NORM
SINGLE PULSE MODE

SWEEP TIME .. ............ 0.1 ps
TRIGGER SQURCE ........ EXT. DC
TRIGGER SLOPE .......... positive
SENSITIVITY CH. A ....... 1 V/em
POLARITY ......cvvvnnen positive

¢ Adjust Oscilloscope controls for an amplitude deflection 7 5 divisions.

Oscilloscope 8004A Amplitude Pulse
Sensitivity Amplitude Vernier Amplitude
' 1 V/div. 5 yolts cw 2> 5em
0.5 2.5 cw # Sem
G.2 1 cw 2 Sem
01 05 ew # 5cem
0.05 0.25 oW # 5cm
0.05 0.1 ow & 2em
0.05 0.05 oW & lem
0.05 0.05 ccw < 04em
0.05 0.1 cew < 1~m
0.05 0.25 cew < 2em
0.1, 0.5 ccw & 2cm
0.2 1.0 cew < 2cm
0.5 25 Lew < 2Zcm
1 5 cew < 2cm

d.  Set the 8004A and Oscilloscope controls as shown in the table helow lo obtain the

e.  Repeat step d. with the 80044 PULSE POLARITY set lo the + {pos.) position.

4. DC-Offset:
be switched off.

t2 V across 50 € load, independent of attenuator and vernier settings. Can

a. Use same equipment setup as shown in Paragraphs 1a. and 1b.

b. Switch Oscilloscope sensitivity to 100 mV/em, and the 8004A DC OFFSET to ON.

¢.  Rotate the DC OFFSET control from cw to cew. The deflection on the Qseiliuscope
shafl be at least &2 wolts,
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Model 8004A Section V
SR Table 5-2
Tatic 5-2. Performance Checks (cont'd)
5. Pulse Width: 0 to.] ms in six ranges; vernier provides continuous adjustment between
ranges.
a. Connect equipment as shown below:
[Ty
OO
T OUT,
QQ O
T
b.  Set controls as follows:
8004A REP, RATE ............... 10 M
VERNIER ................. cw
PULSE DELAY ............ 0
VERNIER ................. cew '
PULSE WIDTH............. 0.1p
VERNIER ................. cew
AMPLITUDE............... 5V
VERNIER .......... ..ot cw
DC OFFSET............... OFF
PULSE POLARITY ......... —~ (neg.)
OPER. MODE ............. NORM
SINGLE PULSE MODE
High Frequency SWEEP TIME .............. 0.1 ps/em
Oucilloscope MAGNIFIER ..o oo i i e vne e X 10
TRIGGER SOURCE ......... EXT. DC. coupled
TRIGGER SLOPE .......... positite
SWEEP SELECTOR ......... - MAIN SWEEP
SENSITIVITY -..... vebaaaas 2V/em DC coupled
POLARITY ..ottt positive
¢, Center the picture on the screen and measure pulse width at 50% points of the am-
_ plitude. The width shall be less than 9.6 cm. ’
'."‘j_ d.  Set the 8004A land Oxcilloscope controls as shown in the table below to obtain the
L results in column six.
) 5-5
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Table 5-2
Table 5-2. Performance Check (cont'd)
E 0sC. 8CMA
SWEEP REP. RATE RATE WIDTH WIDTH LIMTS
(a'cm) SETTINGS VERNIER SETTINGS VERNIED (cm)
01u M cew Lu cow < 95
| §T 0.1M cow 101 cew < 95
10u IOK cow 0.1m cew rw 95
02m 1K cew 0.lm cw = 5.3
20n 10K ccw 10 cw 2 53
2u 0.1 M cew lu cw » 5.3
0.2u M new Olp cw = 5.3
Olp 16M cow 10n ow > 1.2
6. Pulse Position: (with respect to trigger output) O to 1 ms delay in 5 ronges; vemier pro-

vides continuour adjustment hetween ranges.

a.  Connect equiprient as ghown in Peragraphs 5a and b.

b.  Change BOO4A control settings us follows:

REP. RATE. oo nerennennns 1
VERNIER +'vvvverennrnenn. ow
PULSE DELAY..ooevvvvnnns 0.1p
VERNIER oovvvvrevnnnnnnss cow
PULSE WIDTH ... vvvvnnn.. 10 ns
VERNIER «vvvveevnnnnernns cow

DOUBLE PULSE MODE

¢.  The d'stance between pulses shal be less than 1.4 ¢m.

d.  Set the 8004A and Oscilloscope seltings as shown in the table below to obtain the
results in column eight.

0sC. 8004A
SWEEP | REP. RATE | RATE DELAY DELAY WIDTH WIDTH LIMITS
(em) | SETTINGS [VERNIER | SETTINGS | VERNIER [SETTINGS | VERNIER | (--n)
0lu 01M " ew 1u cew Olp cow <95
1u 10K cw 10u cew du cew <95
10p 1K cw 0lm cew 10u cew <05
02m JK cow 4 0lm cw 10 1 cow 253
20p 10K tew 10u cw 10 cew 2 5.3
2u 01M cew tu oW ip ccw 2 0.3
0.2u 1M cew 0lyu cw Glypu oW » 53
02 1M cew 10n cw 0lu cew = 1.2
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' Table 5-2

Table 5-2. Performapce Checks (cont'd) ::

Repetition Rate: 100 Hz to 10 MHz in five ranges; vemier provides continuous adjust-
meat hetween ranges. ’

8 Cornect equipment as shown in Paragraphs 5a end b.

b.  Change 8004A control settings as follows:

PULSE WIDTH ............. Tin

VERNIER........\ .......... cew
and the Oscilloscope,

MAGNIFIER ............... X1

¢ The distance between pulses shall be greater than 9.5cm but less than 10 em.

d.  Set the 8004A and Oscilloscope settings ns shown in the table below 10 obtain the
results in column six,

0sC, 8004A

SWEEP REP. RATE | RATE WIDTH WIDTH LIMITS
(8/cm) SETTINGS YERNIER SETTINGS VERNIER (cm)
0.1 x M L oew 10n cew < 95
B C.1M oW 0lu cew < 95

10pu 10K cw 1p ecw < 95
0.1m 1K cw 10 cow <905
2m 1K cew 10u cew < 53
02m 10K cow 10u cew # 53

20pu 01M cew 1pu cew 2 53
2 1M eew 0lu cow 2 5.3
0.2 oM cow 0.1p cow 2 .43

Repetition Rate, Pulse Width, and Delay Jitter: Width, less than 0.1% on any width setting,
+ 50 peec; Rep. Rate and Delay, less than 0.1% on any delay setting.

2. Connect equipment as shown below:

Ot
O
of O

500 Load
DEL TRIQ.

5-7
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" o :" oy E Table 5-2. Performance Checks (cont'd)

. T

b b, Set controls as Tollows: ' )
,:

2R I S04A ) ,REP,RATE ,.....ovn.s., 10K
. s VERNEER ................. ew
s B ; PULSE DELAY ............ 0
) VERNIER ................ cew
: ‘ S PULSE WIDTH...., frsaraas Wu
K VERNIER .............ehe cew
= i AMPLITUDE,.............. 5V
o VERNIER .........cvu0he ow
' ! DC OFFSET........covvvss OFF
1 PULSE POLARITY ......... ~ (neg.)
’ - © OPER.MODE ............. NORM
. S SINGLE PULSE MODE
S TR ot
. High Frequency . SWEEPTIME ............. 0.1 msfem
i Oscilloscope” SENS. CH. A....eoeenatas 2V/em de coupled
‘ R SWEEP SELECTOR ......... MAIN SWEEP DELAYED
e DELAY SWEEP TIME,...... 0.1 ms/em
! J TRIGGER SOURCE ........ EXT. de¢ coupled
! TRIGGER SLOPE .......... negative
. DELAY FUNCTION ........ TRIGGER MAIN SWEEP
e DELAY LENGTH .......... 0

¢. REP.RATE JITTER

Adjust 8004A REP. RATE VERNIER for a 0.1 ms period. Switch the Oscilloscope svwcep
{ time to 0.1 us/fcm and move the leading edge of the pulse, with the delay crutrol, to
' the center of the graticule. The jitter on the leading edge of the pulse shall be less than
0.1 s (10 mm).

d.  Switch the Oscilloscope sweep time back to 0.1 ms/em. Adjust 8004A REP. RATE
VERNIER for a 0.1 ms pericd. Move this signal 0.1 ms by switching PULSE DELAY
to 10 p and appropriately adjusting the VERNIER.

. e.  Switch the Oscilloscope eweep time to 0.1 usfcm and move the leading edge of the pulse,
ot with the delay control, to the center of the graticule. The jitter on the leading edge of
the pulse shall be lees than 0.1 ps (10 mm).

f.  WIDTH JITTER

Switch the 8004A PULSE DELAY to 0 and its VERNIER ccw. With the Oscilloscope
sweep time back to 0.1 msfem, adjust the 8004A PULSE WIDTH VERNIER for a pulse
width of 0.1 ms. t

g  Switch the Oscilloscope sweep time to 0.1 ps/em and move the leading edge of the pulse,
~ with the delay contro), to, the center of the ~iticule. The jitter on the leading edge of
the pulse shall be less than 0.1 ps (10 mm). '
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T ) Table 5-2. Declormance Checks (cani’d) !
)t
[ i
9. Maximum Duty Cych) Grdater than 50% from 100 %z to » MHz, greater than 25% from
I MHz to IOMHz, . }
. ] —
’ 2. Connec e'quipmeﬁt as shown below:
oda 18M1A 1823A
000
' our Cc Q] O
00 O 0 0iQ00
50N Losd ¢
b Set controls as follows:
8004A REP. RATE ................ 10M
VERNIER ................. . oow
PULSE DELAY ............. 0 \
VERNIER .........0cvuene, ccw
PULSE WIDTH ............. 10n
VERNIER ................. cew
AMPLITUDE ............... 5V
VERNIER ................. cw
DC OFFSET ............... OFF
PULSE POLARITY .......... + (pos.)
OPER. MODE .............. NORM
SINGLE PULSE MODE
High Frequency SWEEP TIME .............. 0.1 psfem
Oscilloscope MAGNIFIER ............... X 10
- TRIGGER SOURCE ......... EXT. de coupled
TRIGGER SLOPE ........... positive
SWEEP SELECTOR.......... MAIN SWEEP
SENSCHL A ........oelts. 2 Vfem de coupled
. pos. polarity
¢ Adjust 8004A REP. RATE VERNIER. for one period full screen. Rotate the PULSE
WIDTH VERNIER elowly ew until the pesiod counts down. The duty cycle at 50%
points of the amplitude shall be greater than 25% “on time”,
d. * Switch the Oscilloscope sweep magnifier to X1. Set the 8004A REP. RATE to 1 M end
its YERNIER ccw. Switch the PULSE WIDTH to 1 pt and its VERNIER also cew. Adjust
the Oscilloscope sweep vernier for a pulse width of 5.2 cm. ~Adjust the 8003A REP. !
- RATE VERNIER for a full screen period. Rotate the PULSE WIDTH VERNIER slowly
cw until the period counts down. The duty cycle at 50% points of the amplitude shall be
greater than 50% “on time™.
¢ 5-9
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Table 5-2. Performance Checks (cont'd)

y
Yoy

10. External Triggering: Repehuon Rate, 0 to 10 MHz can be triggered with sine waves or pulses |
of cither polarity. Sensitivity, sine waves 2 V pp, pulses l V penk at lenst 15 oz vide, maxi-
mum input £10V.

a.  Connect equipment a3 shown below:

TEST. O8C.

O 00O}

T
IO QUT, OUT,

wnOoQ O

b.  Set controls ns follovis:

BO04A REP. RATE ............... EXT. +
"VERNIER ..........0vense cw
PULSE DELAY ............ 0
VERNIER .....covovvviens eew
PULSE WIDTH ............ I u
VERNIER ........chvvenven cew
Y AMPLITUDE .............. 5V
VERNIER ................. ow
DC OFFSET.....oovvvvnns OFF
PULSE POLARITY ......... — (neg.)
OPER. MODE.............. NORM
SINGLE PULSE MODE
Test Oscillator FREQ. RANGE ............ X 10K
DIAL ... ..o I
QUTPUT ATIN. ........... 03V
AMPLITUDE .............. 0.25 ¥V RMS
High Frequency SWEEP TIME ............. 20 psf/em
Oscilloscope TRIGGER SOURCE ........ EXT. dc coupled
TRIGGER SLOPE .......... positive
CHANNEL SELECTOR ...... ALTERNATE
SENS. CH A «..ovnnan.. l/em de coupled
SENS. CHB ....coveent ot 2V/em dc coupled
J SWEEP SELECTOR ......... MAIN SWE"P

c.  Center both channels \rertu_nlly The pulse ahall occur during the posmve slope of the
sine wave.

d.  Switch the 8004A REP. RATE to EXT. —. The pulse shall occur during the negative
slope of the sine wave.




I ti

Model 8004A . B T L o A o

IF“ Tnblé 5-:2'. _Perforn!m‘nlcie‘.(}hecks '{\:ont‘d) o

Section V
Table 5.2

Switch Onc:lloscope aweep time to 0.1 ps/cm, Chmmcl Selector to, B. Set, Osc:ll:ltor fre-
quency range to x- I M and the diali to 10. Switch 8004A PULSE W[D’I‘H to 10 n. :
Repeat stevs c. and d. Obscrvc a pulse rate of 10 MH: 3
f.  MANUAL TmchmNd N
K
Remove the Oscillator lcud from the 8004A trigger input. Svntch the REP. KATE to
EXT. +/MAN. and PULSE WIDTH to 10 p. Switch the Oscnlloscope sweep time to
© 20 psfem. [
g-  Press the MAN. push, button: ifor one pulse on the C'écilloscopc.
1 , ‘
J /
‘ ; o ‘
11.  Trigger Output: Amplitudej ‘greater than + 2 volts across 50 2. Width, 15 ns 10 ns at 50%
amplitude points. o : '
!
. . \ E
a.  Connect cquipment as shown!below: .
l‘ Q
Ty ) e ! o0 Y
O O O / 1410A
TRIG. ; o) 0
00 9 3 O 00 w0
WEINSCHEL 2040 ! )
ATT. MOD 50,704 ‘ :
I
ar mM-wso ‘I
50 OMed Lowd
D wart
Set controls as follows:

b.

8004A REP. RATE .............. 10M
VERNIER ................. 12 o’clock
PULSE DELAY ..........., 0
VERNIER ....... U, cew
PULSE WIDTH ..,......... 10 ns
VERNIER ........ PR 3 o'clock
AMPLITUDE .............. 1V
VERNIER ................. cw
DC CFFSET............... OFF
PULSE POLARITY ......... + (pos.)
OPER. MODE ,............ NOBRM
INTERNAL SWITCHG) ..... “p”
SINGLE PULSE MODE

Sampling Oscillecope TIME SCALE.............. i0 ns/cm
SENS. CH. A......... vieer 100 mV/iem

5-11
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Model BOOSA

Move the trigger pulse to the center of the graticule. The pulse amplitude shall be greater

than + 2 volts (4 cm).

d.  Adjust Oscilloscope sensitivity vernier for a full sereen picture (10 ¢m). The trigger pulse
width at 50% points of the amplitude shall be 15ns % 10 ns.
e.  Switch the intemal switch (A1lS1) to “ND” and repeat steps ¢ and d.
f.  Set internal ewitch back to “D".
12. Gating
Synchronous Gating: Gating signals tumn pulse generator “‘on™. Pulse repetition rate, ampli-
tude, polarity, and width determined by panel control settings; first pulse is coincident with
the leading edge of the gate, last pulse is normal even if gate ends during pulse,
Asynchronous Gating: Gating signal tumms output pulse “on". Trigger output always available;
last pulse ends with gate. Gate input, - 2 volts to - 20 volts: enabling.
a.  Connect equipment us shown below:
niw 8“‘0 O i 1621A
TG, oyl out Q QO
Q00 00 0 o olooo
4
PANEL
BAC THE GATE IN
b.  Set contrals as follows:
8004A REP. RATE ............... 01 M
: VERNIER ..........c00ues, oW
PULSE DELAY ............ 0
VERNIER ..........ccvenst. cow
PULSE WIDTH ............ lp
VERNIER ..........ootht cew
AMPLATUDE ............ . 8V
VERNIER ..........cinnnn ew |
. DC OFFSET .............. O+F
| PULSE POLARITY ......... — (neg.)
OPER. MODE ............. SYN.

SINGLE PULSE MODE

5-12
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Model 8004A Lo i Section V
LR Table 5-2
Teble 5-2. Performance Checks (cont.'d)
R
Square Wave FREQUENCY .............. 10K
Generator SYMMETRY ............... 50%
AMPLITUDE .............. L5V
POLARITY ............... negative
High Frequency SWEEX TIME ............. 10 ps/em
Oscilloscope TRIGGER SOURCE.....,... EXT. de coupled
TRIGGER SLOPE .......... positive
CHANNEL SELECTOR....:.. ALT
SENSCH. A ......ovveeee 2V/em de coupled
SENSCH. B .............. I V/em de coupled
SWEEP SELECTOR......... MAIN SWEEP
¢.  Rotate 8004A REP. RATE VERNIER slowly ccw and observe the pulse burst on the ert.
Pulses shall occur only during the Square Wave Generator's “on time".
d et the 8004A OPER. MODE to ASYN. The pulse burst on the ert shall be non-gynchro-
nous with the Square Wave Generator.
¢.. Disconnect the Square Wave Geierator from the 8004A%s GATE INPUT. No pulses
shall occur. /!
i
{ '
1
1
1
i
)
'
R ‘ L ‘
o | .
';_, i RE I b , b
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ADJUSTMENT PROCEDURE,

has been established that the 8004A doei not meet its
published specifications and does not require trorbleshoot-
ing. Indiscriminate adjustment of internal controls to re-
fine pulses or to correct major malfunctions may actually
zause more difficulty.

5-9

digital voltmeter.

" Start Pulse and Trigger Output

RN

Power sﬁpply .

Measure the voltage between test point + 20 V,

on cireuit board A2, and chassis ground with a
Adjust A2R66 for + 20 volts,

Measure ‘the voltage between test point - 20 V,
on circuit board A2, and chassis ground.: Adjust
A2R76 for - 20 volta ‘

1

- Measure the - 9.1 V supply (cathode CR23) for

a reading hetween - 7.8 and - 8.4 volts.

Ropetition Rats

Connect the 8004A PULSE QUTPUT to a Coun-
ter. ¢ :

Set B004A controls as ‘ollows:

 RATE ......... 10M

VERNEER ........... cw
PULSE DELAY ...... 0
YERNIER ........... cew

¢ .| puLSE wIDTH ...... 10n
"VERNIER ........... sew
AMPLITUDE. .. ...... 5V
YERNIER . ....... bae CW
DC OFFSET . ........ OFF
PULSE POLARITY ... — (neg)
OPER. MODE. ....... NORM
SINGLE PULSE MODE
SWITCH A1SI ....... " ND

Adjust trim capacitor A1C7 for a counter reading

of 10.25 Mils.

1]

1

-.Connect equipment 28 shown below:

This procedure should be conducted only after it

Model B004A

SAMPLING PROSR T424A
AND 1001 DIVIDER 0
r
Q
[0}
IO, OUT.
U Q
b.  Set controls as follows:
8004A REP. RATE ......... 10M
VERNIER .......... 120%lock
PULSEDELAY ....... 0 :
YERNIER .... ..... cew
- PULSEWIDTH ....... 10n
VERNIER", ......... + 3 o'clock
AMPLITUDE. ....... L1V
VERNIER, ,.......... ow
DC OFFSET.......... OFF
PULSE. POLARITY .... + (pos.)
OPER. MODE......... NORM
' SINGLE PULSE MODE
INTERNAL SWITCH 51. D
' Sampling ‘TIME SCALE......... 100 na/zm
Oscilloo  MAGNIFIER.......... x 10
| dcope SENS. CH. A'......... 100 mV/em

‘¢ With the t:1 prohc monitor the input to A2C13.

The amplitude of the pulse shall be between 3

and 4 volts.

AIR93.

If incorrect, sclect the vojue of




Model 8004A

Trigger Delay Adjustment

Disconnect the divider from the sarrphng probe

and connect as below:

Set 8004A REP. RATE VERNIER cw and the

. PULSE WIDTH VERNIER ccw.

Adjust A1C15 until the amplitude of the trigger
pulse begins to decrease. Set the Smnpling Qs
cilloscope time scale to 20 ns/cm and the mag-
nifier to x 2. The trigger pulse amplitude shall

be greater than 2.2 volts, and the pulse width at
50% points shall be 15 ns * 4 ns.

Repeat ﬁtep d. with the 8004A: intemal switch St

get to its ND position. The pulse amplitude shall
be greater than 2.2 volts and the width at 50%
points phall he 10 ns £ 4 ps.

6—13
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Paragraphs 5-12 to 5-13

DC OFFSET ......... OFF

PULSE POLARITY ... — (neg)

OPER. MODE......... NORM
Snmrling TIME SCALE........ 100 ng/em
Oscillo- MAGNIFIER......... x 20
scope SENS. CH. A........ 50 mV/em

L

Adjust 8003A DELAY and AMPLITUDE VER.
NIERS for & pulse on the screen.

Set the 8004A PULSE WIDTH VERNIER to the
10 o’clock position. Adjust A1C46 so that the
pulse just disappears. Check with the WIDTH
VERNIER setting from cew to a 9 o'clock position
that no pulse appears in either the positive or ne-
gative position of the PULSE POLARITY switch.

Turn the WIDTH VERNIER fuﬂy cw and measure
the pulse width. The width shall be gre ater than
12 ns (2.4 cm).

With the PULSE WIDTH ret to 10n and the
VERNIER fully cow, the pulse width shall he less
than 9 na (1.8 em). If incorrect, readjust A1C46.

Pulss Delay

Connect equipment as shown helow:

H
S

i

© 8004A

5~12  Pulse Width
a.  Connect equipment ss shown below:
1A0A 14244
| O %
Q70 A%
‘ @ 14104 ;
O O[O CO ©
TRIQ. QUY. j -
00Q. wm:un.n-
I ]J:“CTII
80 OHM Losd
b Set controls s follows:

REP. RATE ,........ 19M
VERNIER ........... 1% o'slack
PULSE DELAY....... 0
YERNIER ........... cew

' PULSE WIDTH.. ...... 0
VERNIER ........ Le. CW
AMPLITUDE. ..,.... 5V

VERWIER ........... ¢cw '

14104 PROSE

1maIA l wA

-OWO O «NelNe)
TRIL, OUT, IQOO

00 O

HiL) iVIDRA

WEINICHEL ATT.
10 315

Bun TIE 500 Losd

_E}m

BNCTRE

12300082
COMNECTOR

101204

5-15




Secton V

Paragraphs 5-14 . N

)
S

b.  Set controls as follows: ‘
80044  REP. RATE ......... 10M
~ VERNER...... voons 12 0%clock
. PULSE DELAY ...... 0
YERNIER .......... . CCW
PULSE WIDTH ...... 10 ns
VERNIER........... 12 o'clock
AMPLITUDE ........ 25
VERNIER ........... ew
' DC OFFSET......... OFF
‘ PULSE POLARITY ... — (neg)
' OPER. MODE........ NORM
SINGLE PULSE MODE
SWITCH AlS1 ....... D
Sampling TIME SCALE ........ 100 ns/em
Oscillo- MAGNIFIER., ........ x 10
scope SENS. CH. A........ 100 mV/em
SENS.CH. B........ 50 mV/em
c.  Adjust A1C20 for a 1 ns acvance between the
trigger wxod output pulse at 50% poml.a of the
leading edges.

d.  Tum BOO4A PULSE DELAY VERNIER cw. T he
output pulse delay with respect to the trigger pulse
shall be at least 15 ns (1.5 cm).

e.  Set BOO4A PULSE DELAY switch to 10n and
VERNIER ccw, The delay shall now be less than
10 ns.
B-14 Rise Time Adjustment
a.  Connect equipment as shown below:
1 m——
' 1AQA 14244
@ O :
00 10—
14104
A o0 o]
Q00 O |0 QO O
. our] ‘.
(e o} ' \::fn‘muaa
[ ec TIR
B9 Ol Laad

Model 8004A

Set controls as follows:

8004A  REP, RATE ......... 1M
VERNIER ........... cw
PULSE DELAY ...... 0lp
VERNIER .,......... cew
PULSE WIDTH....... 0.lp
YERNIER ........... ccw
AMPLITUDE......... 5V
VERNIER ........... oW
DC OFFSET......... OFF
PULSE POLARITY ... — (neg)
OPER. MODE ,...... NORM
SWITCH AlS1....... ND
SINGLE PULSE MODE

Sampling TIME SCALE........ 0.1 psfem

Oscillo-  TRIGCERING........ normal

wope  TRIGGER SLOPE .... + (pos.)
CHANNEL A SENS .. 50 mV/em

Adjust the 8G04A AMPLITUDE VERNIER for a
full-screen picture (10 em), and the WIDTH VER-
NIER for a 40% duty cycle.

Switch the Oscilloscope time scale to EXPANDED.
With the Oscilloscope delay control move the lead-
ing edge of the pulse to the center of the grticule,

Adjust A2C21 for the steepest tise time,

Set Oscilloscope time scale to 0.5 ns and adjust
A2C36 and A2R85 for a good pulse shape (over-
shoot, ringing ete.).

Reduce the 8004A AMPLITUDE for a 40% dis-
play on the Oscilloscope. Increase the Oscilloscope
sensitivity for a full-screen picture. Overshoot shall
be less than 9%. If incorrect adjusi CZ1 for a
slightly slower rise time and repeat steps f. and g.

Selection of A2RLS is recommended if

(1) ringing is too great, increase the value,
(2) rise time is too slow, decrease the value.
Switch 8004A PULSE POLARITY to + (pos.) and

AMPLITUDE to 5 V. Set Oscilloscope time scale
to 0.1ps/em (NORMAL).

Adjust the 8004A AMPLITUDE YERNIER for a
full-screen picture (10 ¢m), and the WIDTH VER-
NIER for a 40% duty cycle.

Switch the Oscilloscape time seale to EXPANDED.
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With the Oscilloscope delay control movr: the lead-
ing edge of the pulse to the center of the graticule.

l.  Adjust A2C8 for the steepest rise time.

m. Set Qscilloscope time scale to 0.5 ns and adjust
A2C35 and A2R84 for a good pulse shape (over-
shoot, ringing etc.).

n.  Reduce the 8004A AMPLITUDE for a 40% dis-
play on the Oucilloscope. Increase the Qscilloscape
sensitivity for a full-screen picture, Overshoot shall
be less than 9%. If incorrect, adjust C21 for n
slightly dlower rise time and repeat steps f. and g

o.  Selection of A2R46 i3 recommended if
(1) ringing is too great, increase the value,

(2) rise time is too slow, decrease the value.

5-156. TROUBLESHOOTING

5-16. To locate trouble in the Model 3004A, start with
e thorough visusl inspection and then proceed to electrical
check-out ar necessary. During the visual inspection, look
for burned or loose components, loose wire connections,
or any similar condition whicl- suggests a source of trou-
ble. Be sure to check for a blwwn fuse during the visual
inspection. Use a 0.5 amp slow-blow fuse for 115 V and
a 0.25 amp for 230 V. Repair any faulty component or
connection that is isolated during the visual inspection
and check, instrament performance hefore continuing to
troubleshf,ml ‘ithe instrument.

' 1)‘]
{

5-17. Troubleshooting should be performed in a logical
manner. The concept of bracketing should be employed,
i.e., establishing circuits or sections which are operating
abnormally. Start by limiting the location of the source
of trouble by observing the trigger output and pulse output
waveforms from the front pancl. The results of these wave-
forms will help in detenmining which major part of the
instrument is faulty. By utilizing other front panel con-
trols, the source of trouble can be narrowed down even
further, Then, with reference to the circuit diagrams and
given waveforms, the trouble may be simplified to several
components.

5-18. On troubleshooting and replacemeént in generai,

a.lways be sure that the trinsistor, diode, and capacitors

wre in the correct position ns recommended by their manu-

ficturer. Tuf,..rlp with proper replacement of semi-con-
roy, ! -

v - - iy

Section V
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ductors, the emitter connection is identified Liy a small

dot on the circuit board beside the connection paint. This

dot can also be found for the positive terminal of clectro-
lytic capacitors and for the cathade of Jliodes.

5-19. REPAIR AND REPLACEMENT

i
5-20. The following paragraphs provide recommended
procedures and techniques for repair o replacement of
components,

5-21. Cover Removal

5-22. The top, bottom, and hoth side covers are sepa-
rately removable. Each cover is held in place by screws.
The top and bottom covers slide towards the rear panel;
be sure to free the curved portion before lifting off.

5—-23. Pulse Attenuator Disassembly
5-24.  For'access to the pulse amplitude attenuator, as-
sembly A3, and its relevant components proceed as follows:

a.  Loosen the two Allen screws on the pulse am-
plitude 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 nuts from the
attenuator housing.

d.  Rotate the assembly to check and to replace the
coniponents,

5—25. Etched Circuits

ALY

5-26. The etched circuit board is a plated-through type
consisting of metallic conductors honded on } oth sides of
insulating material. The metallic conductors are extended
through the component mountirg holes by a plaling pro-
cess.  Soldering can be done froun either side of the board
with equally good results. Following are recommendations
and precautions pertinent to etched cirenit repair work:

a.  Avoid unnecessary component substitution; it can
result in damage to the circuit borrd andfor ad-
jacent components.

b. Do not use a high-power soldering iron on etched




bection V ‘
Paragraphs 5-27 to 5-3

circuit hoards. Excessive heat may lift a conductor
or damage the board.

CAUTION

Do not use a short metal object such
us an awl or twist drill for this pur-
pose. Sharp objects may damage the
plated-through conductor.

¢.  After soldering, remove excess flux from the sol-
dered area and apply a protective coating to pre-
vent contamination and corrosion.

B-27. Etched Conductor Repair

5-28. A hroken or burned section of conductor can be
repaired by bridging the damaged section with a length of
tinned copper wire. Allow adequate overlap and remove
any vamish from etched conductor before suldcring: wire
into place.

5-29.

5-30

Model B004A

Component Replacement
Remove defective component from cireuit board.

Remove solder from mounting hole using a suc-
tion desoldering aid or wooden toothpick.

Shape leads of replozement component to match
mountizg hole spacing.

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

Semi-Conductor Replacement

" Do not apply excessive heat.

Use 2 heat sink such as pliers or hemostat between
sufficient lead length to dissipate hent of soldering
by maintaining about the same length of exposed
lead as used for original trensistor,




Table 5—-3. Performance Check Test Card

Date: Model B004A
|
Table 5—3. Performance Check Test Card
Paragraph Results
Reference Check Required Actual
P Rise and Fall Time
Step e Negative Rise Time < L5 ns —_—
Step f Negative Fall Time < L5ns —_—
Step g Positive Rise Time < 15ns R
Positive Fall Time < 15ns —_—
2., Preshoot,Overshoot,and _
Corner Rounding ‘ .~
Step ¢ Negative Leading Edge Preshoot < 5% <5mm —
Negative Leading Edge Overshoot < 5% <Smm
Step d Negative Trailing Edge Preshoot < 5% <5mm —_—
Negative Trailing Edge Overshoot < 5% <Smm
Step ¢ Positive Leading Edge Preshoot < 5% <5mm _— __
Positive Leading Edge Overshoot < 5% <5mm . —
Positive Trailing Edge Preshoot < 5% <5mm —
Positive Trailing Edge Overshoot < 5% <5Smm
Step g. Positive Leading Edge Corner Rounding { Occurs no sooner
than 95% of pulse
Step h Positive Trailing Edge Comer Rounding | amp.
Step i Negative Leading Edge Corner Rounding| Occurs no sooner
: than 95% of pulse
Negative Trailing Edge Corner Rounding amp.
3. Pulse Amplitude
Step d 5v Upper  Limit » 5V 2 5em —
25V Upper Limit » 25V 2 5em e
v Upper Limit =1V 2 5em
05V Upper Limit 205V 2 5em
025V Upper Limit >025V 3 5em —
01V Upper Limit 201V 22em ______
005V Upper Limit 2005V 2lem —m
005V Lower Limit <002V <4mm
AR Lower Limit <005V <lem .
025V Lower Limit <01V <2em ______
5-19




Model 8004A

Date:
-
Table 5-3, Performance Check Test Card
Paragraph Check Results
Reference Required Actual
05V Lower Limit <095 <2em
1.0V Lower Limit <05V <2em
25V Lower Limit <10V <2em
5V Lower - Limit <25V <2em
Step e 5V Upper Limit =5V »5em
25V Upper Limit » 25V 25t —
v Upper Limit »1V > 5em e
05V Upper Limit > 05V »3em —
025V Upper Limit » 025V 2 5em
0.1V Upper Limit » 01V > 2em
005V Upper Limit 2005V »lem —
" 005V Lower Limit < 0.02V < 4mm
01V Lower Limit < 005V <lem —
025V Lower Limit <01V <Z2em .
05V Lower Limit < 025V < 2em
10V Lower Limit <05V <2em X
25V Lower Limit <10V £ 2em
5V Lower Limit <25V <2em
4, DC Offsat
Step ¢ | Oscilloscope Deflection » X2V —_—
b. Pulse Width
Step ¢ 0.1 ps Lower Limit < 0.1 s <9%6em
Step d 1ps Lower Limit < lys <O9S5em
10 s Lower Limit < 1Gus <95em  —
0.i ms Lower Limit < 0.1 ms <9%5em
0.1 ms Upper Limit = 0.1 ms 2 53em —
10 ps Upper Limit » 10us 2 53em
1 us Upper  Limit Z lus »53em —
0.1 us Upper Limit » 0.1 us #53em
10ns Upper Limit » 10ns 2 L2em
6. Pulse Position
Step ¢ 0.1 s Lower Limit | <0lps < ldem
1pe Lower Limit | <1ps < 95em
10ps Lower Limit < 10ps % 95em
0.1 ms Lower Limit < 0.1 ms <O95em
0.1 ms Upper Limit 20lms 253em
10us . Upper Limit » 10 us #53em
1us Upper Limit > 1us y# 53em

Table 5—3 Performance Check Test Card
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Table 5-3. Performance Check Test Card

Model BOO4A

Paragraph Results
Reference Check Required Actual
0.1 ps Upper  Limit = 0.1 ps 2 58em :
10 ns Upper  Limit # 10 ns & l2em
7. Repetition Rate
Step ¢ 10M Lower Limit 2 10MHz >95em
Step d IM Upper Limit #1MHz <95em ——
0IM Upper Limit 2 01MHz <95em ____
10K Upper Limit # 10kHz < 95ecm
1K Upper Limit = 1kHz <9%5em _—
IK Lower Limit < Lkliz #53em
10K Lower Limit <10kHz »53em _—
0.1M Lower Limit <O0lMHz »53em —
1M Lower Limit < 1 MH:z #53em
o0m Lower Limit S 10MHz »53em —
8. Rep.Rate Jitter
Step ¢ < 0.1% >0lps > 10mm
Delay Jitter
Step e < 0.1% > 0.1 ps 2 10mm
Width Jitter
Step g < 0.1% & 0.1 ps # 10mm
9, Maximum Duty Cycle
Step ¢ 25% at 10MHz » 25em —_—
Step d 50% at 1MHz # 2.6 cm —_—
- 10, | External Triggering
Step ¢ EXT + Pulses only during
sine wave positive stope
Step d EXT - Pulses only during
sine wave negative slope  ———




Model 8004A

Step e

Asynchronous Mode

No Gate Input

with Square Wave Generator ..

No prlses

“ Date:
Table 5-3. Performance Check Test Card
Paragraph | \ Results
Reference Check Required Actual
Step e EXT + 10MHz  Input 10MHz  Cutput —_—
EXT - 10MHz  Input 1¢MH:  Ouiput —
Step g | Manucl Triggering
Push button for single pulses One pulse each time
hutton. is pressed —_—
11 Trigger Output
Step ¢ Amplitude s+ 2V 2 4cm _—
: 15 ns £ 10 ns
Step d Width 15 em (£1 cm) -
Step ¢ Amplitude (ND) 2+ 2V 2 4em
Width ND) 15ns 10 ns
1.5em(t1cm) —_—
12. Gating
Step ¢ Synchronous Mode Pulses during Square
Wave Generators "on time” ...
. Stepd Pulses non-synchronous

s—

%——————.—.u.—.“ e e — — — — — — ——— — —— —— —— ——— —— ——— —— — — ——— e —
e — — — —— — ——— . ——

Table 5—3. Performance Check Test Card
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REPLACEABLE PARTS

This section rontains information -for ordering
replacement parts. Table 61 lists parts in alphanumerical
order of their reference designatory and indicates the des-
cription, and HP stock number of each part, together with
any applicable notes. Miscellaneous parts arc listed at the
end of Table 61,

ORDERING INFORMATION

* Address orders or inquiries cither to your autho-
rized Hewlett-Packard sales representative or to:

Customer Service
Hewlett-Packard Company
333 Logue Avenue ,
Mountaia View, Cakif. 94040

sasembly |
motor |
batiery
capacitor
coupler
diod

L]
delay line
lamp

ga~

rEEFMRY
(2]

= Amperes H
= putomstic frequency control HEX
= automatic gain coatrol Hg

w beat {requency caclilalor

= berylilum copper ir

= binder head IMPG

= bandpass INCD

= brass INCL

= baciownrd vare caclllatoy gg

= counter-clockwine '

= ceramic k

=, cabinet mount only

= coelficlent LH

= corimon LIN

= compoeitirn LX WASH

= complate LOG

= connector LPF

= cadmium plate

= cathode-ray tube m

« clockwise M
MET FLM

= daposited carbon MET OX

= drive MFR

. MINAT

= slectrolytic ) MOM

 encapsiated MTG

= external MY

= farads n

« flat head ‘N/C

w filllster head Ne

= flxed Ni PL
N/O
NPO

= germanlum

.n nmd(od)

s

fuse P
filter Q
Neater R
Jack RT
relay 8
irductor T
meter TB
micro-cireult TP
ADBREVIATIONS
henries NPN
mercury NRFR
i NSR
Intermedinte freq.
impreguated
incandescent JBD
include{s) ol
insulation{ed) ox
internal
3 P
kilo» 10 PC
pF .
left hand .
linear taper PH ERZ -
lock washer PHL
logarithmic tapep PIV
low pann flllar PNP
miill » 103 PO
meg = 104 poLY
metal fi'm PORC
metallic oxide POg
manufacturer POT
mintatyre PP
momantary PT
mounting PWY
"mylar®
RECY
nang {10-5) RF
normally closed RH
neon ,
nickel plate RMO
normally open RM3
negative positive zero RS
. {zaro tempcrature RWV

REFERENCE DESIGNATORS

. cowtficlent)

or, in Western Europe, to:

Section VI

Paragraphs 61 to 6-5

tlewlett-Packard S.A.
Rue du Boisdu-Lan 7
1217 Meyrin-Geneva

Specify the following information for each part:

Model and complete serial number of instrument,

Hewlett-Packard Stock Number,

CGircuit reference desigistor,

Description,

To o.der a part not listed in Table 61, give s complete
description of the part and include its function and location.

v

A " WE N

plug
transistar
resiator
thermintor
witcy,
trunaformer
terminal board
teat polnt

negitive-positive-
negative

not recommended lor
field replacement

nat separately
replaceable

order by description
oval head
uxide

peak

printed circult
slcolarads = 10-12
farads

« vhosphair bronze

Phtlips

yeak Inverss voliage
positive-negative -
positive -

part of

polystyrens
porcelaln

positlonfs}
patenticmeter
peak-to-peak

peint

‘2ak working voltage

rectifier

radlo frequency
round head or

right hand

rack mount only
rout-medn square
recomeiended apares
reverse working
voltage

“HE€Eg <

L] E & ¥ 5 #4895 n0w

vacuum tube, heon
bulh, photocel!, ote,
voltage repuiator
cable

socket

crystal

slow-blow
schematie
aelenfum
section{s)
semiconductor
sllicon

allver

nllde

spring

spacial
atatnless stee]
split ring
steel

antalum

tiene delay

toggle

thread

tlanium

tolerance

total quantity
trimmer

traveling wave tube

variable
de working volts

waits

working lnverse
voltage

wireyound

without

mlcro = 10°8

optimum value selected
at factory, avertge
value shown (part may
be smitted)

6-1



Secticn Vi Madal B004A
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Table 61, Referancy Daesignation ndex
Refernnce HP Stock No.
Designation Description .
AL 05004-46501 REP. RATE, ODELAY AND WINTH BDARD .
: !
A 2 08004~566502 POKER SUPPLY BOARD
A3 08004-63401 STEP ATTENUATOR ASSEMBLY
A 4 08004-66503 POLARITY SWITCH ASSFMBLY
A 5 08004-61901 RATE SHITCH ASSEMALY
A 6 08004-61902 PULSE DELAY SWEITCH ASSEMBLY
A B 0800461903 WIDTH SWITCH ASSEMBLY
A1 08004~566501 REP. RATE, DELAY AND WIDIH BNARD
A 1C 1 0180-037% . FXD TA ELECT 10 UF 10T 20VDCW
A 1 C 2 01Q0-0291 L FXD TA £LECT 1 UF 10X 35VOCH
A 1 cCc 3 0160-2959 € FXD CER 1000PF 600 VDCW
A 1 C & 0140-0145 € FXD MICA 22 PF 5% S00VOCW
A L C 5 ul80-0291 € “XD TA ELECT 1 UF 10Y 35VNCK
A 1¢C 6 0140-0154 C FXD MICA 110 PF 5X 300VOCW
v\ I Cc 7 0121-0046 € VAR CER 9-35 PF
A 1 C 8 0140~-0190 C FXD MICA 39 PF 5% 300VDCW
A1 C 9 0160-2215 C FXD MICA 750 PF 5% 300YDCW
A 1 C 10 0L6G-03L4 C FXD MYLAR .01 UF 5% 400VDCH
A 1 C 1l 0170~0019 € FXD MYLAR .l UF 5% 200V0CW
A 1 ¢C 12 ¢lb0-19e0 C FXD TA ELECT L.0 UF 5% 35VDCHW
A 1 C 13 0140-0190 C FXD NICA 39 PF 5% 300VOCH
A 1 C 1l4 0160-2203 C FXD MICA 91 PF 5X 300VDCH'
A 1 C 1f 0121-0046 C VAR CER 9-35 PF !
]
A LC 16 0180-02°1 C FXD TA ELECT 1 UF 10X 35VDCW
A L C 17 0140-0143 € FXD MICA 22 PF S% 500VDCW
A L C 18 0160-2930 C FXD CER 0.0l UF #80,-20% 10OVDCY
A 1 C 19 0140-0202 C FXD MICA 15PF 5% 500VOCH.
A 1l C 20 0121-0046 C VAR CER 9-35 PF
A 1 C 21 0L70-0042 C FXD MYLAR .33 UF ST LOOVDCW
A 1L C 22 0160~01580 € FXD MYLAR ,033 UF 5T 200VDCW
A 1 Cc 23 0160-2230 C FXD MICA 3300 PF 5% 300VDCW
A 1 C 24 0160-2208 C FXD MICA 330 PF 5% 300VOCH
A L C 25 0160~-2306 C FXD MICA 27 PR 5T 300VDCH
A 1 ¢C 28 0140-0201 C FXD MICA 12 PF 5% 500V0CH
A L cC 27 0156-0121 € FXD CER .1UF +80%-20% S0VOCH
A 1 C 28 0150-0121 C FXD CER .1UF +BOT-2G% 50YDCW
A 1 ¢ 29 0180~0291 C FXD TA ELECT 1 UF 102 35VDCW
A 1¢C 30 0160~2930 C FXD CER O.O0LUF +80,-20T LO0OVDCW,
k's
A 1 C 31 0160-2200 C FXD MICA 43 PF 5I 300V0CW
A L C 32 0160-2150 C FXD MICA 33 PF 5% 300VOCW
A 1 cC. 33 NGT ASSIGNED
A 1 C 34 NOT ASSIGNED
A 1€ 35 0150-0121 C FXD CER lUF +B0X-20T S0VDCW
A 1L C 36 0180-1713 C FXD TA ELECT 56 UF 5% 35VDCW
A 1 C 37 . G160~0L55 € FXO MYLAR .056 UF 10X 200VDCH
A 1 ¢ 38 0160-0158 C FXD NYLAR 5800 PF 10T 20UVOCW
A L ¢ 29 01602212 C FXD MICA 560 PF 5% 300VOCW
A 1 C 40 - 0160~2200 C EXD MICA 43 PF ST 300VDCW

-2




"Mode! BOD4A Saection VI
Table 6-1
Table 6-1. Referanca Designation Index {cont'd)
Reference
Designation HP Stock No. Description
A 1 C &) 0160~2930 C FXD CER Q0.Q1UF #B0,-20% LOOVDCW
A 1 C 42 0t60~-2930 C FXD CER 0.0LUF +80,-20% 100VOCH
A l1C 43 0l6G-2930 C FXD CER 0.0LUF +80,-20% 10OVOCW
A 1 C 4% 0160-29130 C FXD CER D.01UF +80,-20% L00VOCW
A L C 45 0160-2930 C FXD CER 0.0LUF +80,-20% L0QVDChK
1]
A 1 C a8 0121-0045 C VAR CER 9-35 pF
A 1 C 47 0150~0121 C FXD CER .lUF #80%X~20% 50VOCW
A 1 C a8 0180~0374 C FXD TA ELECT 10 UF 10T 20V0CW
A 1 C 49 0l80-0291 C FXD TA ELECT 1 UF 10T 35VDCW
A 1 C S0 QLE0~-0374 C FXD YA ELECY 10 UF 10T 20VDCW
A 1C . 51 0l180-0291 C FXD TA ELECT 1 UF 10% 35V0Ch
A .1 C 52 0160~-2197 CtFXD MICA L0 PF ST 300VDCW
A 1 CR 1 1901~0040 DICDE SILICON 30PIV 30 MA
A 1 CR 2 1901~0040 NIODE SILICON 30PIV 30 MA
A 1L CR 3 1901-0040 JIODE SILICON 30PIV 30 MA
A 1 CR & 1901-0040 DINGE SILICON 30PIV 30 MA
A1 CR 5 1910-0016 DIODE GERMANIUM soPLY
Al 1LCR & 1910-0016 DIODE GERMANIUM &50PIV
A1 CR, 7 1902-0037 0I0DE BRFAKDOWN 9.09V 10T 400 MW
A L CR B 1901=-0050 DIUDE SILICON 30PIV 30 MA
A 1 CR s 1901-0040 DIODE SILICON 30PIV 30 MA
A 1 CR 1O 1901-0040 DIDDE SILICON 30PIY 30 MA
A L.CR 11 1901-0040 DIODE SILICON 30PIV. 30 MA
A 1 CR 12 1901-0040 DIODE SILICON 3QPIV 30 MA
Al CR L3 1901-00450 NIGDE SILICON 30PIV 30 MA
A 1 CR 14 1901=-0040 DIODE SELICON 30PIV 30 MA
A 1CRrR 15 1901-0040 DIODE SILICON 30PIY 30 MA
[
A 1 CR s 1901-0040 DIODE SILICON 30PIV 30 MA
A1l 'Cﬂl}l'f 1910-0016 DIODF GERMANIUM s0QPLYV ,
. A L CR' 1B l‘JQl-OO#O DIODE S ICO%N JOPIY 30 MA
A L CR 19 1910~0016 DIDDE GERMANIUN &0PIY
A 1L CR 20 1901-0040 DIODE SILICON 30PIV 30 MA
A 1 CR 21 1901~-0179 DIGDE BILICON 1SPLY 750 MA
A 1 CR 22 1901-0040 DIODE SILICON 300fV 30 ™A
A L CR 23 1901-0040 OIODE SILICON 30 PIV 30 MA
A4 1 CR 24 19010040 DIODE SILICON 30 PIV 30 MA
A 1 CR 2% 1901—-0940 DINDE STLICON 30 PIY 3/ MA
A 1 CR 26| 1901-g179 DIGDE SILICON L5P1V 750 MA
A L CR 27 1912-0004 DIODE GEHMANIUM TUNNEL
A 1 CR 28 1901-0040 DIODE SILICON 30 PIV 30 MA
A 1 CR 29 1901-0040 DIODE SILICON 30 PIV 30 MA
A 1:C3. 30 190[-0040, DIODE SILICON 30 PIV 310 MA
A 1 CR 31 1901‘-00*‘30 - DIODE SILICON 30PLV 30 MA
A 1 CR 32 1901~0040 DIODE SILICON 30Plv 30 MA
A L L L F140-0111 COIL FXO RF 3.3 yH !
A 1L 2 9140-0096 COIL FXD RF I UH
A 1L 3 92140-0111 COIL FXD RF 3.3 UH
A 1L & 914070094 "COIL FXD RF .48 ity
A 1L 5 9140~-0094 CO_IL FXD RF .68 .o

6-3



Saction VI ke Mode) BOO4A

Tabls 61 " ,
Wy [ A : | L
S BN 1
oo i “ e o Tabta 6-1. Referance Designation Index (cont'd)
)
g::lgm::)n “HP Stock No. Description
A 1L & 9170-0029 CORE EERRITE BEAD
A 1L 7 95 40-0096 COIL FXD RF 1 UH
A LL 8 $100-1613 COIL FXD .47 UH 20%
A LL 9 9100-1613 COIL FXD 47 UH 20%
A LL 10 NOT ASSIGNED
A 1L Ll 9100-1613 COIL FXD RF 0.47 UH 20%X
A 1L L2 9140-0118 COIL FXD 500 UH 5%
A LL 13 9170~0029 CORE FERRETE BEAD
A LL 14 9170-0029 CORE FERKITE BEAD
A 1L LS %170-0029 CORE FERRITS BEAD
-
L L 18 8170-0029 CORE FERRITE BEAD
A LL L7 9170-0029 CORE FERRITE READ
A 1L 18 Y170-0029 CORE FERRITE BEAD
A lLa 1L '{85#*0215 TRANSISTOR SILICON NPN 2N3904
A 10 2 1854-0215 TRANSISTOR SILICON NPN 2N3904
A ta 3 18564=-0215 TRANSISTOR SILICON NPN 2N3904
A 12 4 18540215 TRANSISTOR SILICON NPN 281904
A 1LQ 5 © 18%54=0260 TRANSEISTOR SLLICON NPN 2N3227
!
A1LG & 1853-0036 TRANSISTOR SILICON. PNP .2N3906,
A 10 7 1854~0215 TRANSISTOR SILICON NPN. 2N3904
A LQ 8 1853-0036 TRANSISTOR SILICON PNP 2N3904,
A 10 9 1854-0215 TRANSISTOR SILICON NPN 2N3904
A 1Q 10 1£73~00356 TRANSISTOR SILICON PNP 2N3906.
» ‘
AL it [ 1853-0036 TRANS(STOR SILICON PNP 2N3906.
A 1 Q 12 i 1854~0215 TRANSISTOR SILECON NPN 2N3904
A 10 13 . 1854-0215 TRANSISTOR SILICON NPN 2N3904
A LO 14 . 1B53-0036 TRANSISTOR SILICON PNP 2N3905.
A 10 15 , 1854-0215 TRANSISTOR SILICON NPN 283504
A 10 1 ' 1853-0036 TRANSISTOR SILECON PNP 2N3906.
A1 Q 17 ‘18530036 TRANSISTOR SILICON PNP 2N3906.
A 10 18 L354—0019 TRANSISTOR SILICON NPN
A 10 19 1953-0036 TRANSISTOR SILICON PNP 2N3906.
A 10 20 18540215 TRANSISTOR SEILICON NPM 2N3904
:
A 10 21 1854-0215 TRANSISTOR SILECON NPN 2N3904
A1 Q 22 18%3-0036 TRANSISTOR SILICON PNP 2743906
A 1o 23 1853-0036 TRANSISTOR SILICON PNP 2N3506
A 10 26 1853-0036 TRANSISTOR SILICON PNP 283908
A1 QG 25 1854-0215 TRANSISTOR SILICON NPN 2N3904
A 1Q 26 1853-0036 TRANSISTOR SILICON PNP 2N390&.
A 1Q 27 1854-0215 “TRANSISTOR SILICON NPN 2N3904
A 14Q 28 1853-0203 TRANSISTOR SILICON PNP
A 1o 29 1853-0203 " TRANSISTOR SILICON PNP )
A1 G 3 1854-0215 TRANSISTOR SILICON NPN 2N3904
A 10 31 1 18530036 TRANSISTOR SILICON PNP 2N3906
A 109 32 11854-0215 TRANSISTOR SILICON Nis 2N3904
A 10 33 1853-0203 TRANSISTOR SILICON PNP
A 10 34 1853-0035 TRANSISTAR SILICON PNP 2NM3906
A 1 G 35 1853-0036 TRANSISTOR SILICON PNP 2N3506
A 1Q 36 1853-0036 TRANSISTOR SILICON PN> 2N3906
A 10 37 1853-0036 TRANSISTOR SILICOM #NP 2N3906




Mode! BOO4A Section VI
: Tabla 61
Table 6-1. Reference Designation Index {cont'd)

Reference
Designation HP Stock No. Description.
A 1.9 38 1853-0036 TRANSISFOR SILICON PNP 2ZN3906
A 1Q 39 1853-0036 TRANSISTOR SILICON PNP 2N3906
A 1O 40 1853-0203 TRANSISTOR SILICON PNP
A 1 Q 41 1854-0301 TRANSISTOR SILICON NPN 2N3261
A 1 Q 42 1853-003¢4 TRANSISTOR SILICON PNP
A1 Q 43 1854~0215 TRANSISTOR SILICON NPN 2N3904
AL Q 44 1854-0215 [~ TRANSISTOR SILICON NPN 2N3904
A 1L Q &S 1853-0036 "TRANSISTOR SILICON PNP
A1 Q 48 1853-0027 TRANSTSTOR SILICON PNP
A 10 &7 1854-0039 TRANSISTOR SILICON NPN 283053
A LR 1 0698-4254 R FXD FLM 1000 OHM 5% 1/4M
A LR 2 0757-0726 R FXU MET FLM 511 OHM LX L/74W
A 1R 3 0757-0726 R FXD MET FLM 511 OHM 1% 1/4W
A LR" 4 0757-0354 R FXD MEY FLM 3650 OHM L1X 1/4W
A LR 5 0757-0354 R FXD MET FLM 3650 QWM 1% L/4W
A 1R & 0698-4226 R EXD FLM 62 OHM 5% 1/4W
A LR 7 0698~4281 R FXO FLM 2000 OHM 5T 1/4W
A LR 8 0757-0283 R FXD MET FLM 2000 UHM 1% 1/2W
A LR 9 07568-0066 R FXD FLM 100 OHM S% 1/4W
A LR 10 0698-4229 R FXD FLM 75 OHM 5% 1/4M
A LR 1L 0698-4256 R EXD FLM 1200 GHM S 1/4W
A LR 12 0698-4247 R FXD FLM 510 UHM 5% 1/4W
A LR 13 07571097 R FXD 4ET FLM L200 OHM 1% 1/8W.
A LR 14 0757-0433 R FXD MET FLM 3320 OHM 1X 1/8W
A LR 15 0758-0086 R FXD FLM 100 OHM 5% 1/4W
A LR 16 0698-6T44 R FXD FLM 20 OHM 5% 1/4M
A 1R LT 0757-0726 R FXD MET FLM 511 UHN L1X L/4W
A LR 18 0751-0721 R FXD MET FLM 274 OHM LT L/4W
A 1R 19 0698-3438 R FXD MET FLM 147 OHM 13X L/8W
A LR 20 0757-0419 R FXD MET FLM 681 OHM 1T 1/aW
A 1R 21 0757-0739 R FXD MET FLM 2000 OHM LT 1/4W
A 1R 22 0757-0436 R FXD MET FLM 4320 OHM 1% 1/8W
A LR 23 0698-4254% R FXD FLM 1000 OHM 5% L/4W
A L'R 24 0698-4266 R-FXD FLM 3300 OHM 5% 1/4W
A 1R 25 0698~4268 R FXD FLM 3900 OHM 5%, 1/4W
A LR 26 0758-0124 R FXD FLM 51 OHM 5% 1/4W
A 1R 21 0758-0125 R FXD FLM 430 UHM 5% 1/4W
A 1R 28 0758~0124 R FXD FLM 51 OHM 5% L/4W
A LR 29 0698-4261 R FXD MET OX 2000 OHM 5% 1/4W.

A LR 30 0698-4254 R FXD FLM 1000 OHM 5% 1/4W

H
A 1R 31 0698~4278 R FXD FLM LOK OHM 5% 1/4W
A 1R 32 0698-4235 R FXO FLM 150 OHM SX 1/4W
A 1R 33 05698-4245 R FXD FLM 390 OHM 5% 1/4W
A 1R 34 0698-4250 R FXD FLM 680 OHM 5K L/4W
A LR 35 0698-4250 R FXD FLM 680 OHN 5% L/4W
]

A LR 38 0698-4245 R FXD FLM 390 UHM 5% 174w
A LR 37 0698-4261 R FXD FLM 2000 OHM 5% L/4W
A LR 38 0758-0088 R FXD FLM 100 UHN 5% 1/4W
A LR 239 0698-4249 R FXD FLM 620 OHM 5% L/4W
A LR 40 0698-4271 R FXD FLM 5100 OHM 5% 1/4W

i1

]
3
i



Section VI : Model BOUSA

Tabla 6-1
Tuble 6-1, Referince Designation Index {cont'd)

xlqnnion HP Stock No. Description
A 1R al 0698-6Th4 R FXD FLM 20 OHM 5% 1/4W
A 1 R 42 0698-4227 R FX) FLM 4B OHM 5T L/4M
A 1R 43 Q758-0124 R FXD FLM 51 OHM 5% 1/4W
A 1R 44 NOT ASSIGNED
A 1R 45 Q757T-0730 R FXD MET FLM 750 OHM 1% L1/4W
A L R 4% Q698-423% R FXD FLM 150 QHM 5% L/4W
A LR &7 0T7T57-0280 R FXD MET FLM 1000 OHM 1% L1/BW
A LR 48 0698-6234 R FXO FLM 130 UHM 5% 1/4W.
A 1R 49 0T757-0276 R FXO MET FLM 61.9 OHN 1% 1/8W
A 1R S0 0758~-0127 R FXD MET OX 430 OHM SX L/2W
A LR 52 Q757T—0428 R FXD MET FLM 1620 OHM IT 1/8W
A LR 52 07570419 R FXD MET FLM 681 OHM L€ L/8W
A 1R &3 0694-46233 R FXD FLM 120 OHM 5% 1/4W
A LR 54 0698~4241 R FXD FLM 270 UHM 5T L/4M
A LR 55 0696~-5705 R FXD. FLM 39 OHM 5T 1/4W
A L1 R 56 0757-0273 R FXD MET FLM 3010 OHM 1X L/B¢
A LR 57 QT57-0T30 R FXD MET FLM T50 OHM L% 1/4W
A L R 58 C698=4429 R FXD MET FLM 1870 OHM 1% 1/8W
A LR 59 075 7-0405 R FXD MET FLM 1562 OHM 1% 1/8W
A LR 60 0757-0740 R FXD MET FLM 2210 OHM 1% 1/4W
A L R 6l 0757-0738 R FXD MET FLM 1820 OHM 1% L/4W
A 1R 82 0757T-0339 R FXO MET FLM 3010 NH% L% 174N
A 1R 63 0698-4267 R FXD FLK 3590 QHM 5% 1/4MW
A LR 64 0498~4254 R FXD FLM 1000 UHM 5% 1/4W
A 1 R 65 0698-6T744 R FXD FLM 20 OHM 5% 1/4W
A 1R b6 Q6YR~424] R FXD FLdA 270 OHM 5% L /4W
A LR 67 0758-0066 R FXD MET 9X 620 OHM 5% L/2W
A 1 R &8 0757-0281 R FXD MET FLM 2740 OHM 1% L/8W
A LR 69 0698-4238 R FXD FLM 200 OHM 5% 1/74W
A LR T0 0699-4238 R FXG FLM 200 UHN 5% L/4HW
A LR T1 0757-0420 R FXD MET FLM 750 OHM 1T 1/8W
A LR T2 0698~4254 R FXD FLM 000 OHM 5% 1/4W
A LR T3 0T57-0401 R FXD MET FLM 100 OMM 1T Ll/8W
A LR 74 D638-4232 R OFXD FLM 110 OHM 'ST L/4W
A LR T5 0498-4242 R FXD FLM 300 OHM 5% 1l/4W
A LR 76 0758-012% R FXD FLM 51 JHM 5% 1/4W
A LR 77 01571-0282 R FXD MET FLM 221 OHM 1% l/8W
A LR 78 0698=4239 R FXD FLM 220 OHM 5% 1/4W
A LR 79 0696~6T745 R FXD MET FLM 22 OHM 5% L/4AW
A 1R 80 07T57-0412 R FXD MET FLM 365 OHM 1% L/8k
A LR Bl 0698~-4248 R FXD FLM 560 OHM 5% 1/4HWH
A 1R 82 NOT ASSIGNED
A 1R 83 0698-41302 R FXD FLM 100X OHM 5% 1/44
A 1R B84 0698-4302 R FXD FLM 100K OHM 5% 1/4W
A LR 85 0698-4302 R FXN FLH 100K OHM 5% L/4W
A 1R 86 0698-4266 R FXD FLM 3300 OHM 5% 1/4W
A LR 87 0698-4266 R FXD FLM 3300 OHM 5% L1/4MW
A 1R 88 05696-4266 A FXD FLM 3300 UMM 53 1/44
A 1R 8% 06984266 R FXD FLM 3300 OHM 5% 1/4M
A 1R 90 0696~4246 R FXD FLM 3300 OHM 5% 1/44




Model BCO4A ' : Saction VI
) Table 6-1

Table 6-1. Referance Designation Index {cont'd)

oo HP Stock No, ~ Description
A LR 91 0698702 R EXD FLM 30 OHM 5T 1/4W
A LR 92 0698-4239 R EXD FLM 220 OHM 5% /44
A 1R 93 0698-56745 R FXD MET FLN 22 UHM SX L/4W
A LR 94 0698-4232 R FXD FLM L1O UHM 5% 1/4W
A LR 95 0758-0032 R FXD MET OX 820 OHM 5% L/2W
A LR 96 0757-0401 R FXD MET FLN 100 OHM 1% 1/8W
A LR 97 0698-4230 R FXD FLM B2 OHM 58 1/4W ,
; A 1R 98 0698-6802 R EXD FLM 10 OHM 5% 1/4W
- A 1R 99 NOT ASSIGNED
A LR 100 0698~3444 R FXD MET FLM 316 UHM L% 1/BW
A LR LOL 0&698~-08T44% R FXD FLM 20 OHM 5% 1/4W
A 1R 102 0758~0014 R FXD MET OX 180 QHM 5% 1/2w
A 1 R 103 06984241 R FXD MET OX 270 OHM 5T 1/4W
L A LF 104 0698-6302 R FXD FLM 10 DHM 5% 174W
i A 1R 105 0698-4284 R FXD FLM LBK OHM 5% L/4W
" ,
; A 1R 106 NOT ASSIGNED
A 1R 107 NOT ASSIGNED
A LR 108 0698-4284 R FXD FLM 18K OHM 5% L/4W
A LR 109 0698~4247 R EXD FLM 510 QHM 5% L/4W
A 1R 110 0698-4247 R FXD FLM 510 UMM S¢ 1/4W
A LR IML 0698-4254 R FXD FLM 1000 OHM ST 1/4W
A LR 112 0098-4254 R EXD FLH 1000 OHH 5% 1/4W
A 1 & 113 0T60~-0024 R FXD MET UX 106 OQHM 5% LW
A 1A 1Ll4 AT60-0024 R FXD MET OX L0O OHM S2 LW
A LR 1i5 3698-4280 R FXD FLN 12K UHN 5% 1/4W
A 1R 1LA 0698~4260 R FXD FLN 3300 OHM 5T L/4W
A LR 117 0698-4258 R FXD FLM 1500 OHM 5% 1/4H
A 1R 118 0694—-4255 R FXD FLM LI0D OHM 5T L/4W
A 1R 119 NOT ASSIGNED
A 1 R 120 0698~4252 R FXD MET OX B20D OHM 5% 1/74W
A 1S 1 3101~0070 SWITCH SLIDE DPDT .5A 125 v
A 1S 2 3101-0070 SWITCH SLIDE DPDT .5A 125 V
A 2 05004-66502 POWER SUPPLY BOARD
,
A 2c 1 0160-2959 € FXD CER L000PF. 600VOCH
A 2¢C 2 0160-2197 € FXD MICA 10 PF 5% 300VDCW
A 2¢C 3 0140-0145 C FXD MICA 22 PF 5% 500VDCH
A 2C 4 0140-0193 C FXD MICA 82 PF 5% 300VDCW
A 2¢C 5 0180-0374 C FXO TA ELECT L0 UF 10% 20VOCHW
A 2¢C b 0160-2930 C FXD CER 0.0l UF +80,-20% 100VDCH
A 2cC 1 0160-0127 C FXD CER 1.0 UF +80%-20% SOVDCH
A 2¢ 8 0121-0061 C VAR 5.5-18PF
A 2C 9 SELECTED ON TEST
A 2C 10 0160-0127 C FXD CER 1.0 UF +80%~20% 50VDCHW
A 2¢C 11 0180-1706 € FXD TA ELECT 100 UF 20T 25VOCH
A 2cC 12 0160-2930 C FXD CER 0.01UF ¢80,~20% 100VOCH
A 2C 13 01602959 C FXD CER 1000PF &00VOCH
A 2C 14 0180-0197 C FXD TA ELECT 2.2 UF 103 20VOCH
A 2cC 1S 0160-2259 C FXD KICA 12PF 5% 300VDCW




Section V) Model BOO4A
Table 6-1
Table 6—1 Referancs Designation Index (cont'd)
Reference
Designation HP Stock No. Daseription
A 2 C 16 0140-0145 C FXD MICA 22 PF 5% S5Q0VDCH
A 2¢C 17 0L40-0193 € FXD MICA B2 PF 5% 300VOCHW
A 2C 1B QLBO-0374 C FXD TA ELECT 10 UF LOZ 20VDCW
A 2¢C 19 0160-0127 C EXD CER L.0 UF #80X-20% 50VOCH
A 2C 20 , 0160-2930 C FXD CER 0.0LUF +B0,-20% LOGVDCH
A 2¢ 21 SELECTED ON YEST
A 2C 22 SELECTED DM TECT
A 2¢ 23 0160-0127 ¢ FXD CER 1.0 UF +80%~-20% 50VOCW
A 2C 24 0l80-1708 C FXD TA ELECT 100 UF 20% 25VDCW
A 2C 25 0l60-2930 C FXND CER 0,0lUF #80,~20% LOOVOCW
A 2¢ 26 0180-1834 G FXD TA ELECT 15 UF 20% 50VDCH
A 2¢C 27 0160-0820 € FXD CER .05 UF +80-20T 25VDCW
A 2C 28 0180-0228 C FXD TA ELECT 22 UF 1GZ L5VDCH
A 2C 29 0L8Q-1834 C FXD TA ELECT 15 UF 20% SOVDGH
A 2 C 30 0l60-0820 C FXD CER .05 UF +80-20% 25VOCW
A 2C 31 0180~-0228 C FXD TA ELECT 22 UF 10X 15VDr
A 2C.32 0180-0137 C FXD TA ELECT 100 UF 20X 1OVUCW
A 2¢C 3} olso-0l27 C FXD CER L.QUF #80,-20% 25VDCW
A 2C 3% 0100-0127 C FXD CER l.OUF #B0,-20% 25VDCH
A 2C 35 0121-0046 C. VAR 5,5-18PF
A 2C 35 0121-0046 C. VAR 3.5-18PF
A 2CR 1 1301-0045 OIONE SILICON 10QPLY 750 MA
, A 2CR 2 1901-0045 OIORE SILICON LOOPLIY 750 MA
A 2 CR 3 1901-0045 DIODE SILICON LQGPIV 750 MA
A 2CR & 1901-0045 DINDE SILICON LOOPIY 750 WA
A 2CR 5 1902-0048 DIODE BREAKDOWN 6.B1V 5% 400 MW
A 2 CR & 19010045 OICDE SILICON LOOPIV 750 MA
A 2CR 7 1901-0055% DIGDE $ILICON 10OPIV 750 MA
A 2CR B 1901-0045% DYWAE SILICUN LOOPIV 750 MA
A 2 (R 9 1901-0Q45 DIODE SILICON 100PIY 750 MA
A 2 CR 1O 1902-0048 DIODE BREAKDUWN 6.8LY 5% 400 MW
A 2L 1 91001613 COIL FXD .47 UH 20T
A 2L 2 08004—-61501 “QMBENED L-R ASSEMBLY
A 2L 3 08004-61502 CUMBINED L-R ASSEMBLY
A 2L & 9140-0096 COIL EXD RF L UH
A 2L 5 08004-61501 COMBINED L-R ASSEMBLY
: J
A 2L & 08004-615CL COMBINED L-R ASSEMBLY
2L 17 91 70-0029 AEAD
] .
A 209 1 1854=-0260 TRANSISTOR SILICON NPN 2N3227
A 20 2 1854~0260 TRANSISTOR SILICON NPN 2N3227
A 2Q 13 1853-0218 TRANSISTOR SILICON PNP )
A 249 4 5080-1038 TRANSISTOR SIL PNP SELECTED WiTH Q.U
A 20 5 5080~-1038 TRANSISTOR SIL. PNP SELECTED WITH Q4
A 2Q 6 1854-0039 TRANSISTOR SILICON NPN 2N3053
A 24 7 1853-0090 TRANSISTOR SILICOM PNP
A 2Q 8 1853-0203 TRANSISTOR SILICON "NP
A 249 % 1853~0203 TRANSISTOR SILICON PNP
A 240 10 1854+0301 TRANSISSOR SILILON NPN 2ZN3261%




Model BOO4A Saction VI
Table 6-1
Table 6-1. Reference Designation Indax {cont’d)
i
g:‘m&:m HP Stock No. Dascription
A 24 11 5080~1029 TRANSISTOR SIL. NPN SELECTED WITH 912
y A 249 12 5080-1029 TRANSISTOR SIL NPN SELECTED WITH Q1)
PA 20 1) 1853~0027 TRANSISTOR SILICON PNP
A 29 14 1854-~01307 TRANSISTOR SILICON NPN
A 2Q 15 1854-0307 FRANSISTOR SILICUN NPN
A 20 16 1854-03Q7 TRANSISTOR SILICON NPN
A 20 17 1854=-0307 TRANSISTOR SILICON NPN
A 2Q 18 £854=-0307 TRANSISTOR SILICON NPN
A 249 19 1854-0039 TRANSISTOR SILICON NPN 2N3053
A2 4¢ 20 1853-00%0 TRANSISTOR SILICON PNP
A 2R i 0r57T-0280 R FXD MET FLN 1000 OHM 1% L/8W
A 2R 2 07570429 R FXD MET FLM 1520 QHM 1X L/0K
A 2R 3 0T57-0503 R FXD MET FLM 121 OHM 1% L/B8W
A 2R 4 0698~4238 R FXD FLM 200 OHM 5% L1/4M
A 2R 5 ar58-0127 R FXD HET OX 430 OHM 5% 1/2¥
A 2R [ 07%7-0283 R FXN MET FLM 2000 OHM 1T 1/78W
A 2R 7 0757-0419 R FXD MET FLM 681 DHM 1X L/8W
A 2R ] 06F8-4248 R FAD FLN 580 UHM 5% L/AW
A 2R 9 0698-4241 R FXD FLM 270 OHM 5% L/4W
A 2R 10 0761-0020 R FXU FLM 91 OHM 5% 1W
A 2R 11 SEE A2L2.
4 2R )2 NOT ASSIGNED
A 2R 13 0698~4237 R FXD MET OX 140 OHM ST 1/4W
A 2K LA 0698~5705 R OFXD FLM 39 UHM 5T L/4W
A 2'R L5 0698~-bT46 R FXD MET OX 43 OHM ST 1744
A 2R 16 NOT ASSIGNED
A 2R 17 0698-5887 R FXD FLM 30 OHM 5T 1/2W
A 2R 14 36989-5890 R FXO FLM 37 OHM 5% Lt/2W
A 2R 19 0698-T032 R FXO FLM 100 OHM 2% LW
A 2R 20 0698-7032 R FXD FLM 100 DHM 2% IW
A 2R 21 SEE A2L3
A 2R 22 0698-7032 R FXO FLM 10Q UHN 2% 1W
A 2R 2} NOT ASSIGNED
A 2R 24 0698—-4232 R FXD FILM 110 OHM 5% 1/4K
A 2R 25 0698-4254 R FXD FLM L000 UHM 5% Ll /4aW
A 2R 26 0757-1098 R _FXD MET FLM 945 UHM 1%t L/8W
A 2R 27 NOT ASSIGNED , :
A 2R 28 NOT ASSIGKED i
A 2R 29 . 07T57-0283 R FXD MEY FLM 2000 UHM 1% L/8W -
A 2R 30 0698~-4254 R FXO FLM 1000 OHM 5% Ll/74W
A 2R 31 . QT57~0280 R FXD MET FLM LOJ0 OHM LT L/8W ! |
A 2R 32 0T57-0284 R FXD MET FLM 150 OHM 1% L/8W )
A 2R 33 - 0698-4235 R FXD FLM 150 OHM 5% L/4W
A 2R 34 " 0T158-0127 R FXD HET DX 430 OHM 5% L1/2W
A2 R385 075702483 R FXD MET FLM 2000 OHM 1T 1/8H ]
A 2R 3 0757-0419 R FXD MET FLM 681 OHM 1% 1/8B%
A 2R 37 0698-4248" R FXD FLM S60 OHI" 5% L/4W
A 2R 38 06984241 R FXD FLM 270 UHM 5% 1/4W
> A 2R 39 0698~T7032 R FXD FLM 100 UHM 2X LW
A 2R &) SEE AZLS
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Saction VI i ' i
Teble 8-1 \ '_ . '
j 4 Yeblo 6-1, " Referanca Designation Index {cont’d) ‘
o i
k L
1 .
Daaton | - HP Stock No. Description |
A 2R 4L v NOT ASSIGNED '_
A 2R A2 0598-4239 R FXD MET OX 220 OHM 5% 1/4W '
A 2R 43 0698-5887 R FXD 30 DHM 5% L/2W
A 2R 44 0698-5887 R FXD FLM 30 OHN 5T 1/2W
A 2R 45 - NOT ASSIGNED
A 2R 4b SELECTED ON TEST .
A 2R 4T SELECTED ON TEST
A 2R 48 0698-7032 R FXD FLM LOO OHM 2% W
A 2R 49 0698-7032 R FXD FLM 100 DHM 2% 1IN
A 2R 50 SEE A2Ls
A 2R 51 0698~7032 R FXD FLM 100 OHM 2% LW
A 2R 52 ,0698-3800 R FXD FLM 24 QHM 5% 1/4W
A 2R 53 '0698-4232 R FXD FLM 110 UHN 5T L/4W
A 2R 54 0698-425% R FXD FLM 1000 OHM 5% 1/4N
A 2R 55 NOT ASSIGNED
A 2R 56 NOT ASSIGNED
A 2R 5T 0757-1098 R FXD MET FLM 945 OHM 1% 1/8W
A 2R 58 0698~-4265 R FXD FLM 3000 UHM 5% L/4W
A 2R 59 0694-4270 R FXD FLM 4700 NHM 5% L/4W
A 2R 60 0698-4238 R FXD FLM 200 OHM 5% L/8H
A 2R 6l 0698~4261 R FXD FLM 2000 OHM 5% L/4W
A 2R b2 0698-4276 R FXD FLM B200 OHM 5% 1/4HW
A 2R 83 0696-4264 R FXD FLM 2700 OHM 5% 1/4M
A 2R 64 0698~4261 R FXD FLM 2000 QHM 5T 1/4W
\ A 2R 85 0696-4263 R FXD FLM 2400 OHM 5% 1/4H
A 2R 66 2100~2741 R VAR VERMET 470 OH4 20% 1/2W
A 2R 67 06984257 R FXD FLM 1300 OHM 5% L1/4W
A 2R 68 0698-4265 R FXD FLM 3000 OHM 53 L/4W
A 2R U9 0698-4270 R FXD FLN 4700 OHN 52 1/4W
A 2R T0 G098-4238 R FXD FLM 200 OHM 5% L/4HW
! 1 \_'u ‘ U]
A 2R -T 0698-4261 R FXD FLM 2000 UHY ST 1/4W
A 2R T2 0698-4276 R FXD FLH B200 OHM ST L/4MW
A 2R T3 0696-4264 R EXD FLM 2700 OHM 5% 1/4W
A 2R 74 | 0698-4261 " R FXD FLM 2000 OHN 5 1/4W
, A 2R 15 0698-4263 R FXD FLM 2400 UHM 5% &/4W
A 2R T8 2100-2741 R VAR VERMET 470 OHM 20% 1/2W
A 2R TV 0696-4257 R FXD FLM 1300 UHM 5T L/4W
A 2R T8 0757-0430 R EXD MET FLM 2210 DHM 1% 1/8W
A 2R Y 0698-3151 R FXD MET FLM 2B70 QHN 1% L/BW
A 2R B0 0698-4232 R FXD FLM L10 QHM 5T 1/4W
3 A 2R 8l 0698-3619 R FXD MET OX 91 UMN 5% 2w
, A 2R B2 0694~4230 R FXD FLM 82 DHM 5% L/4W
: A 2R 83 0698-4230 R FXD FLK B2 OHM 5T L/4¥
A 2R 84 2100-1788 R VAR 500 OHM 10% L/2W
A 2R 85 2100-1984 R VAR 100 OHH 10T L/2¥
A 2RT 1 0837-0502 THERMISTOR 130 DHM 208 I
A 2RT 2 0837-0063 THERMISTOR 220 UHM 20% IW
o l :




" Modal BOGSA Section VI
Table 61
Tebla 6-1. Reference Designation Index (cont’d)
Reforence
Designation HP Stock No. Description
A 3 08004~63401 STEP A7 ENUATOR ASSEMBLY
A 3L 1 Y170-~0029 BEAD
A 3L 2 9170-0029 BEAD
A 3L ) 9170~-0029 BEAD
A 3R | 075T-0172 R FXD MET FLM 37.% OHM 1% L/2W
A 3R 2 0757-0801 R FXD MET FLM 150 GHM |3 1/2W
A 3R 3 0757~-0801 R FXD MFT FLM 150 OHM 1% L/2W
A 3R & 0757-0069 R FXD MEY FLH 121 OHM 1T L/4W
A 3R S a757-0795 ® FXIt MET FLM 75 OHN 12 1/2W
A 3R 8 0737-0795 R FXD MET FLM 75 OHM 1t L/2W
A 3R 7 0757-0071 R FXD MET FLN 247.5 UHM 1T L/2W
A 3R B . 0757=-1005 R FXD MET FULM 61.11 OMM 1/4% 1/2W
A IR 9 . 07157-100% R FXD MET FLM 61,11 UHH L/4% 1/2W
A 3R 10 0694-5253 R FXD MET (X 910 GHH 5% 1/74W '
A 4 DBOV4~566507 POLARLTY SWITCH ASSEMBLY
A 4R 1 0757~-0431 R FXD MET FLM 2.43K UHNM 1% 1/8M
A 4R 2 0757-0431 R FAD MET FLM 2.43K QHM X L/bW
A 45 1 3101-0070 SWITCH SLIDE [PULSE POLAR.TY).
[
A S 0B004=-61901 RATE SWITCH ASSEMALY
A BR ) 0698-4296 R FXD MEY DX 56K OHM 5% L/74W -
A 5R 2 2100~2684 R VAR 100K UHM LoOT
A 55 1 3100~0525 SWITCH ROTARY
A & 08004-61902 PULSE DELAY SWITCH ASSEMBLY
A 6R 1 0698-4258 B FXD MET 0X 1.5K OHN 53 L/4W
A &R 2 08004-21501 R VAR 10K GHM 10%
, A 65 1 31000524 SWITCH ROTARY
AT DBOL4=-61902 WIDTH SWITCH ASSEMALY
. ; i) .
A TR i 0698-4264 R FXD MET 0OX 2.7K OHW ST L/4W
A TR .2 0698-4287 R FXC MET.GX 24K OHM 5T L1/4W
| A TR 3 0698-4292 R FX0 MET OX 39K OHM ST 1/4U
' A.TR & '0758-0017 R FXD MET OX 1.5 DHM 5% 1/2W
A TR 5 08004~21502 R VAR 20K OHM 10%
A TS 1 3100-0526 & SWITCH ROTARY
. MISCELLANEUUS
! 0370-00T7 KNOB (AMPLITUDE) :
0370-0084 KNOB {0C OFFSET, AMPL. VERNIER)
1 ,0370-0099 KNOB LREP RATE, WIDTH, DELAY)
‘ A 1 __J
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. Modal BOO4A
" Teble 6~1
t L i .
! : Tebls 6—1, Referance Designation Index {cont'd)
i i R t
D::lgnnc!:n HP Stock No, Description
0370-0134 KNOB 172 INCH DIA RED.
1205-0011 HEAT DISSIPATOR
1205-0037 HEAT DISSIPAYOR
1205-0061 HEAT OLSSIPATOR
1490-0032 STAND TILY
5000-0717 COVER~-BOTTON
5000-1157 COVER SIDE
5060-0718 COVER-TOP
5060-0724 FOOT ASSEMBLY
¢ 1 © £180-0353 € FXD ELECT %50 UF SOVDCH
¢ 2 0180~-0357 C FXD ELECT 450 UF SOVOCHW
ps 1 - PART OF 56
F.oL . 2110-0018 FUSE 1/74AF230 V NPER,)
FUSE 1/24 (115 V OPER.)
J i 1250-0083 CONNECTOR BNC {TRIGGER INPUT)
$ 2 1250-0083 CONNECTOR BNC {(GATE INPUT)
3 3 1250-0118 CONNECTOR BNC (TRIGGER QUTRUT +}.
J e 1250-0140 CONNECTOR BNC {PULSE OUTPUT)
J 5 1251~0145 CONNECTOR PUWER
L 1 9170-0029 BEAD
e 1 L854-0072 TRANSISTOR SILICON NPN 2N3054
9 2 1854-0072 TRANSISTNR SILICON NPN 2N3054
R L 0758-0049 R FXD MET 33X UHN S L/2H
R 2 2100-0234 R VAR .LOK OHM 20%{DC OFFSET)
R 3 08004-2150% | R. VAR 2X1.2K{AMPLITUDE VERNIER}
s 1 3101-0124 SWITCH-PUSH BUTTON [MAN'AL)
s 2 3101-0903 SWITCH-5L[DE{UPER HODY,
5 3 3101-0070 SWLTCH-SLIDE ( SINGLESDOUBLE PULEE)
5 8 3101-0070 SWITCH-SLIDE (OC NFFSET ON-OFF)
s 5

NOT ASSIGNED

5 b JL01-1 248 SWITCH PUWER .
5 7 3101-0033 SHITCH-SLI0E (VOLTAGE INDICATOE,
Y 1 2100~052% TRANSFURMER POWER

W | 8120-0078 CABLE (NEMA)

CABLE (SCHUKD)

IR

r
i

-






‘Model 8004A : ' ; Section VI

D 4 * Paraguphs 7-1 to 7.2

o -‘ SECTION VI
\
| f CIRCUIT DIAGRAMS

y!
: |

7-1. | INTRODUCTION

oo i
742 This section conliins the circuit diagrams and nance of the Model 8004A. Table 7-1 lisix notes which

component location drawings Recessary for the mmnte- apply to the schemativ dingrams,

Table 7-1 Schematic Diagram Notes

’ Refer to MIi~STD-15-1 for schematic symbols not listsd in this table
Unless otherwise indicated:
capacitance in microfarads ‘ !
ind.ucatnnc‘e m microhenries = Avalanche (Zener)
resistance in ‘ohms .
f Diode
[ = i ! = Printed circuit board Numbers in parentheses indicate wire color using
e resistor color code, e.g. WHT-RED-GRN is (9.2.5)
‘—\I :
0 - Black 5 — Green
= Front panel marking
1 — Brown 6 -~ Blee
————— 1 2 - Red i 7 - Violet
. = Rear Panel marking j
N m—— ‘ 3 — Orange 8 - Gray
. 4 ~ Yellow 9 —  White
% - = Average value. Optimum ‘ '
vnluc factory-selected
‘ ' SWITCH DESIGNATIONS
P/0O = Part of |
. A B
. FRER
[ 5'
= Feedhack or control A3siBR2 swne KNOB END ViEW
signal path '
. . . A3S1 Switch St within Assembly A3
u = Canducting transistor between B 9nd Waler from Front
pulses (shown only for S(.hmlll A=1st etc
Trigger). (A= lat,etc)
68 R Rear of Wafer
(F=Front)
. @ = Page number of schematic (2) Terminal Location ¢2)
: (Viewed from Front)
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b Section V1L
Figure 7-2

P/O Al REPRATE, GATE, AND TRIGGER DELAY CIRCUTS (08004 - 66501}

+ 20—
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} R .!. ) . [ '520 ‘ R4z
¢ ; 38
. 8 1 ¥ CR9 . \Lb 7 = lm st . '
L 274 o3 B -———U-"
R§ YT
= ¢ [
4 . ZRIT
I 3% 11 100 $n43 . a3 UTRUTIN
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§ ' 190
! cr GATE 2h27 | ‘Lm, 52
-3y AMPLIFIER AR - -- - -
N .
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y yoo zes ar {9414) NOTES,
. .
RI3 e CH'E!F 3 LRESISTANCE IN OHMS
! 106 95 AND CAPACITANCE N MICRO-
! s - o I FARACS .53 TS
I’ - _ - — . " 2 SCREWCRIVER ADNSTMENT
REFERENCE _DESIGNATOR
10 M |
Lo B T C I LB YR Y Y
1 [ m} A c3-18 : 7] 42,3
| L2, 3,? woss ] ro—} e 9z Ro-N, 14120 | st s2
$ | eE] J — L2,3
SOy 1499 753 a7 ! 100——— ? R gRu I - 95-14
] dasm " 10K RI5-02,25-4
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) 10 IEOEII 1 ' A ! .
- ] I . !
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I
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________ == - COPYRIGHT 1969 3Y WEWLETT = PACKARD GMOH
BO0A & MUK RATE UKL, &G TRIGECR CiRCAT =88
7 Figure 7-2. Rate Generator, Gate, and Trigger Delay Circuits
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P/G Al MAIN PULSE DELAY CIRCUIT {08004+ 66501)
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Figure 7-4
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Model 8004A Appendix

W APPENDIX
BACKDATING

""" This munual applies directly to 8004A Pulse Generators having the prefix and serial number G 95700101
and ghove. To adapt this manual to instruments with prefixes other than G 957-00401 note the changes
as follows:

Instrument Serial No. Prefix Change No.

G ys6 — 00331 — 00100 l

G 947 — 00291 — 00330 1, 2,

j G 947 - 00231 — 00290 1, 2, 3, '
S G944 - 00161 — 00230 L, 2, 3, 4
' G918 — 00141 ~ 00160 1, 2, 3, 4 5,
G 918 — 00061 — 00140 L2 3 4 5 6,
) G902 — 00052 - 00060 1, 2, 3, 4 5 6 7

CHANGE 1: Table 6-1 - Change the following stock numbers

56 to 3101 - Q100 '
CHANGE 2: Table 61 — Change the following stock numbers

AICL, A2C1  and  A2CI13to 0350 — 0050
AICI8, €30, C41 thm C45:and A2C6, CL12, C20 and C2%6 to 0150-0093

CHANGE 3: TFable 6- © - Change the following stock numbers
A204 and Q5 to 1853 — 0201

CHANGE 4: lable 6~1 and appropriate circuits — Change the following

AlQ42 to. 1853 — 0096
A1Q28 and Q29 to 1853 — 0097

A1Q30 and Q40 o 1853 — 0218

C A2C15 to 0160 — 2198 C: FXD 20 ur

o A2R52 to 0698 — 5704 R: FXD 36 Q

SR A2)8 and Q9 to 1833 — 0096 Transistor PNP

" CHANGE 5: Table 6-1 ~ Change

:':_," J4, BNC Connector to read 1250 -~ 0252

Al




Appendix - | Model 8004A

Table 61 and Figure 7-5
AICI9 to OMO — 0204 C: FXD 47 pF

Table 6-1 and Figure 7-8
AZR29 to 0757 - 0429 R: FXD 1.82kQ2

Table 6-1 and Figures 7-2 and 7-6 ~ Delete
A2L7

CHANGE 6: (Only applicable to the following instruments: G 918 ~ 00101, 116, 121,
127, 131, 133, 141 thm 149, 151, 152, 154 thru 160.)

Table 6--1 ond Figure 7-7
Change: A2C8 to & selected on test svulue (starred)

Delete: C34, €33, R84,

Table 6-1 and Figure 7-8
~Change: A2021 to a selected on test value (starred)
Delete: C33, C36, R85
CHANGE 7: Table 61 and Figue 7—4
Add to collector of A1QL2 AIR119: 0698 — 4255 R: FXD 1.1 K OHM
Chm;ﬁe:i Alﬁl20 1o 0698 — 4255 H: FXD L1 K OHM {

Table 6-1 nnd. Figuie 7-6

Change:  AIR81 to 0698 - 4239 R: FXD 220 OHM
AlIR95 to 0758 — 0003 R: FXD LK OlIM
ALR103 to 0698 — 4148 R: FXD 560 GHM
AILIL to 9100 - 1612 COIL FXD 0.33 pH

Table 61 and Figure 7-7

. Change:  AZR10 tw 0698 — 7032 R: FXD 100 OHM
: AZR13 w 0698 - 4232 R: FXD 110 OHM
A2RIT 10 0698 — 5890 R: FXD 39 OHM
AZCT und
A2C10 to 0150 - 0121 C: FXD 0.1 pF

Table 6—1 and Figure 7-8

! Change:  A2ZR42 1o 0098 — 4232 R: FXD 110 OHM
A2R43 1o 0698 — 5891 R: FXD 43 OHM
A2C19 and
A2C23 1w 0150 — 0121 C: FXD 0.1 pF

Table 6-1 and Figure 7-10

Charge: - A2C28 und
A2C31 1w 0180 - 0228 C: FXD 22uF

A2







, _ BOO4A
2 HEWLETT PACKARD ERRATA (continued)
* GmbM
l AZQI1  5080-106] Matched with A2012
AZQIZ  508N=106] Matched with A2011

MANUAL CHANGES T oo A2q19  )B53-0090

A2Q20  1854-0019

Date Printed 1 oCT. 70
A2RIS Selected Value
" ¢ Part Number 08004~30001 ARIB  Selected Value
- AZR4A  Selected Value

This supplement contains nportant information for correcting manusl arrors and for adapting the manus! to

:_""‘""'“" contalning impravements made alter the printing of the menasl, AZME 02:2'3 ?(2);
© use this mpplement: . A2R8 0686~20

Make s}t ERRATA corrections A2RB7  0686-2025
Maks afl spproprinte serial ber ralated thanges Indicated in the tables below, 2151 3100-0509

Fl 2110-0201 (for 230V)
Fi 2110-0202 (for 115V)
MP(F1)  L400-00B4 HOLDER FUSE

J) 1250-0081

Setial Prefix Make Changes Seris] Prafix Maks Change J5 1251-2357
1151G 00546 1 Rl 0758-0074
1151G 00566 1, 2
151G 00686 1-3 56 3I01-1244
1151G 0076 1-4 57 3N0oY-1234
11516 0106y 1-5
16156 01116 1-6 Wi 8120-1348 (NEMA)
16156 01126 1-7 Wi 8120-1349 (SCHUKO)
Schematic & Add  RI121 in parallel with C30.
' Add  RI22 In parallel with C39.
ERRATA :
Frontice Page Serial number prefix should be G974 not G9uu, ‘ Substitute enclosed layouts and circuits Figures 7-5a and 7-6a
for Figures 7-5 and 7-6 {p manual.
Parts List Change and add as follows.
A6 0800N-~61902 Change or add the follewing parts:
LU 0B8004=6:903
: A2 C9 0140-0145  C-F 22PF 500V
AlC? -
AIR27 g%gg-gg?; A2 C21 0120-0061 C-VAR 5.5 - 18 PF
AIRNL Selected Value A2 €22 0160-2308  C-F 36FF 300V
AlRY A7 €37,38 0150-0011 C-F 1,5PF 500V
3 Selected Value A2 C39 0160-2327 C-F .0OIUF 100V
A1R9] Selected Value ’ ot
hY
AlR121 0698-4302 A2 CR11,12 1901-05233 DIODE HAT CARRIER
AlR122 0698-4302 A2 LI1O to 15 9170-n029  FERRITE BEAD
A2 Qu,5 1853-031%  XSTR PHP TO -5
A2C28 o180~ 5
A2e31 e A2 Q0 1854-0630  XSTR §1 2N 5179
A2LE 0800L-61507 A2 Q11,12 1854-0579  XSTR S1 NPN
AZL8 9170-0029
A2L9 9170-0629 A2 RE6,87 0686-2025 R-F 2K 5% .5W CC
' AZ Q3,8,9 1853-0357 XSTR, SI PMP
NOTE: Some components may be differently marked:
AJG. 1976 A7 Q3,8,9 1853-0218 A2 QIO 1854-0354 A2 Q11,17 1854-0332
podd Page 1 Do not use these numbers for re-ordering.

.
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GmbH Manual Change Sheets

'

Remove the old pages and destroy them.
. Replace them with the new Manual Change Sheets,

All other pages were not changed,




ChANGE 1 Instrument now supplied in new livery.
Earlier colours avallable as options: '
Optlon A85 =~ light grey panels with olive covers
Optlon X95 =~ light grey panels with blue coveis, .
CHANGE 2
———— At R93 now 0698-6745 RF 22 OHM 51
A2 C? now 0160-2327
A2 CI5 deleted
A2 Q415 now  1853-0315
A2 LB new 9170-0016 Bead (added to base of
A2 Q5)
CHANGE 23

Change A1QAl: and A2Q10 part number to S080-4669.

CHANGE 4 '

5

On the list of replacceble parts for assemblies | and 2 change the

part; nmbers of the folloving components to 1853-0357:
' A} - Q28, Q29, Q33 and Q40
A2 - Q1, 03 and ¢9

CHABGE 5

HP(F1)

HP(F1)
HP(F1)
MP{F1)
MP(F1)

Errata
delete

KP(F1)

{page

PAGE 6-12, add the following components:

2132-0670 FUSEHOLDER BODY
1L33-0090 EASHER NEOPRENE
2190-0054 WASHER LOCK
2110-0467 NUT HEX
2110-0465 FUSEHOLDER CAP

2 of thisz document),

1400-008% HOLBER FUSE.

Page 6

CHANGE €

Jage 6-12,
jeletar QBCOR-00207
56 3101-1248
\dd: 08004~00208
08004-01201
56 3101-1248
0370-0914
S040-112Yy
bs1 1450-0531
0510~0097
CHANGE 7
Change: 0800u-00209
57 3101-1740

PANEL FRONT
SWITCH PUSHBUTTON

PAREL TRONT
BRACKL S SWITCH LINE
SWITCH PUSHBUTTON

BEZEL PUSHBUTTON

KNOB PUSHBUTTOMN

LAMP NEOR (PS1 is pilot lamp
adjacent to LINE switch)

RETATHER

PANEL REAR
SW SLInE
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