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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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' LIABLE FOR CONSEQUENTIAL DAMAGES.

| ‘CERTIFICATION

1
! \ i

Hewlett Packard Company cert:f:es that thzs instrument met ltS pub!rshed
specifications at the time of shipment from the factory. Hewlett-Packard
i Company further certifies that its calibration measurements are traceable
.to the United States National Bureau of Standards, to the extent allowed
by the Bureau’s calibration facility, and to the calibration fac:htws of other
Intemauonal Standards Organization members. :

I

. WARRANTY AND ASSISTANCE
This Hewlett-Packard product is warranted against defects in materials
and workmaanship for a penod of one year from the date of shipment.
The cathoderay tube (CRT) in the instrument and' any replacement
CRT purchased from HP are also' warranted sagainst electrical failure

~ for a period of one year from the date of shipment from Colorado Springs.

- BROKEN TUBES AND TUBES WITH PHOSPHOR 'OR MESH BURNS,
HOWEVER, ARE NOT 'INCLUDED UNDER THIS WARRANTY.
Hewlett-Packard will, at its option, repair or replace products which prove
to be defective dunng the warranty period provided they are returned
to Hewlett-Packard, snd provided the preventive maintenance procedures
in this manual are followed. Repairs necessitated by misuse of the product

' 'are not covered by this warranty. NO OTHER WARRANTIES ARE EX-

- PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
- IMPLIED' WARRANTIES OF MERCHANTABILITY. AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD, IS NOT‘ :

| !

Servxce contracts or, customer assistance ugreements are avallable for
Hewlett-Packard products

) ! ' : | )

/For any assxstance contact your nearest Hewlett Packard Sales. and ,"V

! Service Office Addresseq are provided at the back of this manual.

L) ' | , ! i
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~(safety ground) at the power outlet. The power jack and maling plug of the power cable - meet

SAFETY SUMMARY

' The following general safely precauiiocns must be observed during all phases of operation, sarvice,

and repair of this instrument. Fallure to comply with these precautions or with specific warnings
eisewhere In this manual violates salely standards of design, manufacture, and intended use of the

" Instrument. Hewlett-Packard Cumpany assumes no lablility for the customer’s falluro to compty'

wtth these mqu!mmants a _ o

GROUND THE INSTHUMENT. .

To mlnlmize shock hazard the instrument chassis and cabinet must be connected to an electncal
ground. The. strument s equipped with a three-conductor ac power cable. The power cable
must either te splugged into an approved three-contact electrical outlet or used with athree-contact
to two contact adapter 'with the grounding wire (green) firmly connected to an electiical ground

Internattonal Etectrotechnicat Commission (IEC) safely standards.

‘DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the,[mstrument in the presence of flammable gases or lumes. Operation of any
elnqtncal lnstfument m such an environment censlitutes a definite safely hazard

- KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel . must not remove mstrument cotfers Component replacement and internal
adjustments must he made by qualified maintenance personnel. Do nol replace components with
power 'cable connected Under cestain condilions, dasgerous voltages may exist even with the

power cable' removed. To avoid mjunes always dtsconnect power and discharge circuits before

touching them.

!

DO NOT SERVICE OR ADJUST ALONE.

‘Do not attempt internal service or adjustment unless another person, capable of rendering first aid

and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of lhe Calthode-ray Tube (CRT) causes a hlgh -velacity scattenng of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CHT shall
be done only by qualified maintenance personnet using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OH MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perlorm
any wunauthorized madification 1o the instrument. Return the instrument tc a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained,

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the exampte ‘below, precede polentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

Dangerous vollages, capable of causing death, are present in this Instrument.
Use axireme caution when handling, testing, and adjusting.

§5-2-1/76
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Model 1703A

GENERAL INFORMATION

b H!

'1-1. INTRODUCTION.

, 12, This manual provides operating and service in-

formation for the Hewlett-Packard Model 1703A
Oecilloscope (figure 1-1). This manual is divided
into eight sections, each covering a specific topic

or aspect of the instrunent. All schematics are

located at the rear of the manual and can be
unfolded and used for reference while reading any
part of the manual. A removeble instruction card
is ‘located at the rear of this manual. The card is

" designed to fit the in_sidq lid of the storage cover.

J . Note ' '
Throughout the text of the manual,
the Hewlett-Packard Model 1703A !
Qscilloscope  shall - be called the

Model 17() 3A. ;
¥

1-3. This sechon contmns a descnptmn of: the
Model  1703A. The lnstrument spec:t' cations. are
listed in table 1.2, Tnblc 72 llsts the optluns nvm]able

. for the Model 1703A. i

1-4. DESCRIPTION. = = .

) L o

1-5. INTRODUCTION

1-6.' The Model 1703A 5 2 general- purpose, wide-
band, variable-persistence siorage oscilloscope
designed for bench or field service. The;, Model
1703A opcrates from an ac hine, de line or optional
battery pack. The optional, rechargable, nickle-
cadmium battery provides up to 4 hours'of operation
and requires a recharge time of approximately 16
hours. A carrying handle provides case of transpor-
tation and is ndjustable, allowing the Model 1703A
to be placed at an angle for viewing the CRT.
The CRT dimensions are 6 by 10 divisions.

l 1

1-7. - The varinble persistence capability is especially
useful for viewing elow-speed signals. Adjustment
of persistence time can provide viewing of a com-
plete trace with fading sufficient to prevent inter-
ference with the next trace. The display persistence
can readily be adjusted to eliminate flicker and
provide high resolution. The storage, feature can be
used to store single-sweep occurrences for. later

-viewing or photographing. The comparision of

waveforms can be accomplished by storing’ several
separate occurrences and later viewing them simul-
taneously.

~ General Information

S SECTION | SR

\ v,

! B ! i

$-8. VERTICAL CIRCUITS.

1-9. The 'vertical bandwidth is 35 MHz with a rise-
time less than 10 ns. The vertical deflection factor
iz 10 mil/div on single chnnnel and i mV/div
with channe] A caseaded into chunnel H

I-10. 'I‘he Model 1703A contains two identical ver-
tical amplifiers for single nr dual channel operation.
Each ‘channel offers a choice of ac or de coupling.
Common mode rejection is at least A0dB at 10 mV/div,

: ‘_nnd 20 dB for the rest of the deflection, ranges.

I- Il Nlne cal:brnted swntch settmgs provide n
deflection fnctnr range Jdrom 10 mV/div to 5 V/div
in n 1, 2, 5 sequence. 'The vertical verniers permit
continuous adjustment between culibrated steps and
extend the least sensitive deflection factor (5 V/dlv) !
Lo 125 V/div. .
112, With the dualtrace feaiure (channel A,
channel B), dlsplays can be obtained on either chan-
nel A or B, 'channels A and B together, channels
+ B and channels A - B. Simultancous display
of Awo signals is possible in either chop or allernate’
mode of operntion.. During chop operntion, channels
are switched at npproximately 400-kHz rate during
cach sweep. In the alternate mode of operation
thé signal applied to each channel is displayed on
alternate sweeps, Triggering is selectable from
either A ONLY TRIG or NORM TRIG position.
In the NORM TRIG position, the instrument triggers
on the displayed signal. In the A ONLY 'TRIG
position, the instrument triggers on the signal applied
to channel A.

1-13. HORIZONTAL CIRCUITS.

1-14. The horizontal circuits provide four types of
sweep displays.'The displays are; main sweep, mixed
sweep, delayed sweep and external horizontal input.

1-i5. Operation of the delayed sweep while in the
main sweep mode provides for trace intensification,
The amount of intensification width depends on
the delayed front panel settings. In the delayed mode,
the intensified portion is displayed across the entire
CRT.

1-16. Sweep speed settings from 0.1 usec/div to
2 sec/div (main sweep) and 0.1 usec/ v to 0.2 sec/div

1-1




General lnformation )

(delnyed sweep) are ava:luhle innl, 256 sequence.
Vernier controls nllow continuous 1djustment between
steps und extend the slowest swesp o 5 sec/div
{main sweep) and 05 sec/div (delnyed sweep).

Using the SWP MAG X10 function, the fastest swéep -

speed can be equ_nded to 10 ng/div.

1-17. The mixed sweep function provides for simul-
tancous display of an input waveform and an ex-
panded portion of th2 waveform. The delayed circuits

. 1. .
are calibrated to allow accurate time difference -

measurements to be made. The external horizontal
input function allows the CRT horizontal plates
to be driven by an external signal. .
1-18. The main and delayed trigger circuits:have
provisions for cither internal or external opemtlon
Choice of trigger coupling is provided; choices are
ac/de, high frequency reject and low frequency reject..

The delayed trigger circuit does not hnve low. ['re— : I

quency mect trigper muplm‘..

1-19. ' CATHCDE-RAY TUBE
{

1- 20 Thq

play to e:mmate parallax’ errors. The tube has a
7500-volt - nccelemhng potential, and 6 vertical by
10 hurlzontal divisions,

191, !‘lt'{pe P31 phosphor is used in the standard

CRT. Spa.\nl graticules (or no graticule) are also
“available By ‘specinl order. Refer to Secti~ "M} for
further mfr}rmntmn about optional and speci. - wder
modifics tiyns. o i '

‘Pablell. Mot 1703A Accessories Available
F—_um_l
‘Accessory No. |

“i'! Deseription

Model' 1703A uses a post-accelerator LR’P _
with a nonglare, mctangular faceplate. An internal
praticule js located on the same plane as the dis-

'HP Model 101024

HP Mu’del 10103A '

“RFI éontrdst,Screep L
_Battery Pack _ .
"HP Model 10104A | Viewing Hood (collapsible)

HP Model lOlOBA Testmobile Adapter

HP Model 10106A | Camera Adnpler{f

HP Part No.
01701-68701

Service Kit; coniains three
_extender boards and one
board puller.

~ Probe Adapter Kit; p e
tips contained in this kit are

; designed for use with the

i probes supplied with 1700-

series oscilloscopes.

HP Model 10036A

HP Part No.
1251-2614

DC Power Plug

12

TIFICATION.

o ) : Muadel 1703A

1-22. WARRANTY.

1-23. ‘The instrument {except the CRT) is certified
and warranted as stated in the front of this manual.
The CRT is covered 'by a separate: wnrrunty “hc
CRT warranty and warranty claim form is located
at the rear of this manual. Should the CRT fail

" within the time specified on the CRT 'warranty-
-page, complete the warranty elaim form and réturn

it with the defective CRT. The procedure for return-
ing a defective CRT is descriied on the CRT warranty

page. ‘
o

The warranty may be void for instru-
ments having a mutilate serinl number
tag,

1-24. ACCESSORIES FURNISHED.

195, Accessories furnished are listed in table 1.2,

1-26. ACCESSORIES AVAILABLE.

127, Table 1-1 lists Ehe accessories available for'
the Model 1703A. The scrvice kit (figure |l -3} is
ro(_nmmended to  maintain the Model 170.31\

1-28. INSTRUMENT AND MANUAL IDEN-

B

0 ‘
29 '['hls manual appllcs dlrcctly to the Maodel

 1703A lnbtrument.s with a h(.‘l’llll prefix number s
. listed on the manual title page The: serial prefix

number ‘is the first group of dlgus in the instru-
ment seriol number: (figure 1-2). The instrument

. bcrml number is on a. tag located on thc rear p.lnel

: J() “Check the .mrml prefix numher of the instru-

ment. If the serial prefix namber is difterent from
that listed on the title page of this manual, refer
to Section VII for instructions to adapt this manual
for proper instrument coverage.

1-31. Technical corrections (if any) are contained
in an enclosed MANUAI: CHANGES sheet.

SERIAL PREFIX NUMBER SERIAL  SUFFIX NUMBER

[ HEW, ETT+ PACKARD

SERIAL NO. 0000 a"00000

MADE INU $.A

- COMPLETE SERIAL NUMBER
' 7000-A=-22

Figrure 12, Instrument Serinl Namber



i i : ' ) . . _ .
' LY ¢ o ]"‘u" R
i_«,xﬁl"" . , . H 1, | N 4 S
i ‘ -‘ , - ) | . ; ’ - . . ' L -.’.;"lg ol 1 'II‘;'p' i ].I’| !1-;'?.“ o
. Model 1703A . ' et e SRR L Generl Information
a0 oo o : ' : AT PRI f o ke =}'11:"' b ot L
0 ‘ | R I A i o
“nearest Hi' Sales/Service\Office. A

i

‘ il ;
INQuUIRIES. .,

éte name and

Lo I ',\

o . | ) coa ' t .

L 1:33. Refer any questions regarding the manual, % to the rear of the manual®lor n world-wide listing
&) ns, . : ;

v

"; Pl '} ' . { :
. Iw:;ygulenﬂf_v the .. S
.. instrument by modc) rlmi\ll_:er, comp )

1. complete serinl number:in all eorréspondence. Refer'!

i ' o , iy . : . \ 1y
ay ! the replacement pages of the instrument to the : 2nt'lHP Sales/Service Offices. . _ :
; : } v Pae oy ).
[ . S K T o ' ; . ‘ 0 | ; AR j A
‘i‘\. ’ | . [ ':i‘ ’ o o ! ll 'l ’ ’ ’ ' \,L. L ' | !
i ‘| .‘| o 1
I { H:\ I
_ -
1 '; 'f'
.l ;
B ’.
1 ;
1!_" : .l“
iI ?
, (P I L
)
N .
;
o !
] ] !
I "
i ¥ \I
!
o |
+ '
! 1
I i "'
| t
i
B L]
YRR !
! ' |
i
} |
' [ '
! ! ,
1] ! ' ) 3
i .
' , '-i‘
i <
1 + N
' i
i ' '
3 ' 1
.{b : | PTOIA=R=)
[ 1
Figure 1-3. Service Kit for 1700-series Oscilloscepes
. | . !
; ' ' : ) ' I B |
1 Vel 3 . .
1
i i ! ! . !




LT K Sy t
\

!

: A .
neral Informnation

¥

Mtj\,déi 1703A _

' DEFLECTION FACTOR

b

s

'LVERTI AI,AMPLIFIERS N

' MODES OF OPERATION: channel A;

chon- i
nel B;- channels A and B dlaplaycd alter-.
nntely on suecessive sweeps (nlt) channels | 1
A ond B dlsplnycd by switching . between _
clmnnelb at approx '400-ktiz’ rate with blank- _"‘
‘ing during switching(chop); chnnnel A+ Lhnnnel

B (aigebmlc nddltmn)

EACH CHANNEL (2) : " h

|
+

Bandwidlh (Direct or with Mode 100068

probe, .3dB down fiom 50-kHz, 6-div "
‘mference signal’ lrom termmated oO-ohm ‘
soume)

e

nq.coum,r-.r).i de to 35 MHz.

AC.COUPLED. lower limit ‘is .approx
lO_(Hz. , . !
’ it ) ’ _; o ! : _" - . '
- Risetime: <10  ns. Direet or with Model

V0006B  prokie, ' 10% to ' 90% points ‘with
6-divinput btep from. tcrm:nnted 50- ohm source._
/

P

[
L

Ranges: from 10 dew 1o 5 V/dw
(9 ranges) in 1, 2, 5 ,sequence. 3% accu-
.racy with vernie' in calibrated - position.

Vemler‘ continuously variable between all
' ranges, extends moximum deﬂectlon fac-
tortoatlenst!25V/dw. I "\

_Polarity: NORM or INV’I‘ selocmble on

'+ channel B.

Signal Delay: :nput SIgnnIu nre dehyed :

" ‘sufficiently to view leading odge of input
signals without ndvanced éxternal trigger.

Input RC: ) megohm t?.‘h'», shmted by nppm‘{
27pF. . .

Input prling AC, DC or Ground xdec-

_table. Ground position disconnects signal i

- input nnd grounds umphf’ ier input. R
1 , ; oy

MAxIMUM INPUT o ;
Ac-coupled 600V (dc + pk ac) nus ac’
-<J5OV 5 V/div to 20 mV/div; <150V at,

'10 mV/div (10 kHz or lcss)

DC-coupled: 350V {rms) 5 V/div to 20
mV/div; <150V nt 10 mV/div (10 kHz or
le‘;s) rt '

A’B OPERATION ]_

Ampllller bundw:dth md deflection fm-tors are
' 1" “unchanged; ‘channel B may be inverted for
"A—B operatmn. : e _ !

i

{

Y

'nii .
)

S, % Table 1-2. Specifications

'MAIN TIME BASE !

uHANNEL A OUTPUT

- ' ranges) in 1, 2, 5 sequence, £3% accurncy with

Common ﬁode (A-B) '

[- EQULNCY dc to l MHz.

REJECTION RATIO: nt - least 40 dB on

\ 10, mV/div; at least 20 dB on all other
ningcs with verniers set for  optimum
rejection. Comr: n-mode mgnnl umphtude
equivalent to S0 div. |, 7. .

TRIGGERING | '
b T
Source (applles to all five modes of operallon)
NORM TRIG: on displayed signal. _
A ONLY TRIG: on signal from channel ‘A,

i i

Channel A 'output for obtaining I mV/div:
vertical sensitivity.

Ampluude' i00 mV/dw
. Cascaded Bandwidth: dc.to 3 MHz (use HP
Model 10121A BNC Cabie to connect chan-
nel A to channel B).
Cuupling: de.
Vertical Output DC Level: Approx ov.
Vertical Outpul Resistance: Approx 200 ohms. ,

B i} :
. , ‘

SWEEP .

Hanijes: from 0.1 usec/div to 2 sec/div (23

vernier in calibrated position.

Vernler; Continuously variable between all
“ranges, extends slowest sweep to nt least
5sec/div. Vernier uncalibrated light indicates
when vernier is not in CAL position.

Magnifier: expands ali sweeps by factor of 10 -

_and extends fastest sweep to 10 ns/div.
. Accuracy 5% (including 3% accs rracy of tlme
imse) S

SWEEP MODE

Normal: sweep is ' tm,gered by nternnl or
external signal,i’ 1

Automatic: bright baseline dxsplaye'l iy ub\ence
ofi input signal. 'l‘ngp:enng is same as normnl

~“above 40 Hz. ‘

Single: in normal mode sweep occurs once

- with same tng;,enng as normal; RESET push-
hutton nrms sweep and- hghts indicator; in

" auto mode, 'sweep .occurs . once each ume
RFSFT pushbutton r*‘ pressed

] .
'
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iy v Table 1-2. Specifiéations (Cont'd):

" General Informatinon

]
f& : TRIGGERING ‘

o4 g

! 0.5 div or more vertical deflection in all
display modes. except chop; dec to 400 kHz
L in chop mode. Triggering on line frequency
S also selectable.

“External: dc to 35 MHz on signals 50 mV pp
or more.

External ln'pui RC: approx 1 megohm shunted
by approx 27 pF.

vy - hevel and Slope

‘ ; INTERNAL: vannble over either slope of
EETH form displayed.
b EXTERNAL: contmuously variable from
+1.2V to —1.2V on either slope of tng rer
| slp.'nal Maximum mput 1100\/

o " Coupling: AC, DC, LF REJ, or HFiREJ.I

: AC: attenuates signals below aiipmx 20 Hz.
LF RE.J: attenuates signals below npprox 15
kHZ t do
k HF REJ: attenuates sngnals above appmx
30 kHz.
;
R TRIGGER HOLDOFF: time between steps con-
( o tinuously variable. -

) 'DELAYED TIME BASE )

i ) o ' ' :
TRACE INTENSIFICATION: inténsifies that pact
of main time basc to be expanded  to full
screen in delayed time base mode. Rotating time
base switch from, OFF position activates i}n-l

tensified mode. \
SWEEP | T

. Ranges: 0.1 usec/div to 0.2 sec/div (20 ranges)
Nl in 1, 2, 5 sequence. =3% with vernier in cali-
. b atcfi position.

I B Vemler‘ continuously variable between all
'+ . ‘ranges, extnds slowest sweep to 0.5 sec/div.

and extends fastest sweep to 10 ns/div.
Accuracy is 5% (including 3% accuracy of
time base).

i

SWEEP MODE

Trigger: delayed sweep is armed at end of delay
period.

L' ’ Auto: delayed sweep is automatically triggered’
at end of delay period.

Internal: de to 35 MHz on signals causing

EXTERNAL HC FIIZONTAL INPUT | ;

Magnifier: expands all sweeps by a factor of 10

TRIGGERING

Internal:  same as main - time  base.

External: same a8 main time base. Input RC
is opprox 1 megohm shunted by approx
27 pF, -

Level and Slope

INTERNAL: variable over elther slope of
form displayed. ‘

EXTERNAL: continuously variable from
+1.2V to —1.2V on either slope of trigger
s:gnnl

Coupllng selectable, AC DC or HF REJ. AC

i attenuates signals below approx 20 Hz.

' HF REJ attenuates signals above approx
30 kHz,

DELAY {Bejore start of delayed swneep.)

Time: continvously variable from 0.} usec to
2 sec.
Time Jitter; <0.005% (1 part in 20,000) nl‘
maximum delay in cach sweep.
. Calibrated Delay Accuracy: :1'%; linearity, 20.2%.
‘ ' )
MIXED §WEEP
Combines main and delayed sweeps into one
display. Sweep is started by main time base
and is completed by faster delayed time base.

BANDWIDTH: dc to l Mllz.
COUPLING: dc.
DEFLECTION FACTOR X1; 1 Vsdiv.
, X190; 0.1 Vrdiv.
VERNIER: 10:1 vernier’ provides cununuous od-
Justment between ranges.

DYNAMIC RANGE: beam mny bc posmoned to |
left edge of CRT with 0 to —5V mput

MAXIMUM INPUT: 100V,
INPUT_ RC: I megohm shunted by approx 30 pF.

STORAGENARIABLE-PERSISTENCE CRT

TYPE: post-accelerator, =>7.5kV accelerating
potential, aluminized, P31 phosphqr.

GRATICULE: 6 X 10 div internal graticule;
each major division consists of 5 subdivisions
on both horizontal and vertical axes. 1 div =
0.85 cm. Rear panel adjustments for trace
alignment and astigmatism.

1-5
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Table 1.2, Specifications (Cont'd) .

Model 1703A

BEAM FINDER: returns trn('gto CRT}screcn
regardless of setting of horizontal or vertical
contruls

¢ INTENSITY MODULATION +4V, de to 1| MHz
blanks trace of 'any intensity. Input R, 1000
ohms :10%. Maximum input, t10V (dec + pk
ac).

PERSISTENCE

. Conventional: natural persistence of P31
phosphor {approx 40 usec).
Variabie: from <0.2 sec to >1 min.

STORAGE WRITING SPEED

Standard Mode: >100 div/ms over central 5x9
division,

Fast Mode: >1000 div/ms over central Hx9
divisions,

Brightness: =100 foot lamberts.

Storage Time: from std mode to store, traces
may be stored at reduced intensity for

>1 hr. With, STORE TIME fully ccw, traces

may be  viewed at normal intensity
for >1 min. From fast mode to store, traces
muy be stored at reduced intensity for >b

min. With STORE TIME fully ccw, traces

may be viewed at normal intensity for >15 sec.
Erase: manuanl pushbulton erasure takes approx
400 ms.

GENERAL

CALIBRATOR
Type: 1 kHz $10'% square wave.
Voltage: 1V j)-p 1%,

' POWER REQUIREMENTS

"AC Line: 115V or 230V £20%, 48 to 440 Hz,
60 VA max.

DC Line: 11.5V to 36V, 40 VA maxk.

' Ballery (bpltonal)

OP[-:URATING TIME: up to 4 hours in Mo-el

1703A

RECHARGE ’I‘IMF 14 hr maximum, wnth
power switch off, if not operated afler
power indicator flashes.

LOW BATTERY INDICATOR: power I:rht
flashes to indicate that batteries are dis-
charged and further operation may dnmage
battery

NSRS YN

RECHARGING: batteries are rechargmg
whenever POWER MODE switch is set to
AC with power apphed With POWER
switch off, full charge is mpplied. With
POWER swnch ON, trickle charge is ap-

' phed

WEIGHT

Without, Panel Cover: net, 24 ib (11 kg); ship-
ping, 35 1b (159 k).
]
With Panel Cover and Accessories: net, 27 Ib
(12,3 kp); shipping, 38 Ih (17,2 kg).

With Panel Cover, Accessories, and Bal-
tery Pack: net, 35 lb (16 kg); Shlp ng,
' 46‘Ib (20,9 k).
. 1|

DIMENSIONS: refer to outline drnwing. !

: ENVIRONMENT (Oscilloscope operates within

specifications over following ranges):

temperature 0°C to +55°C; humidity,
to  90% relotive humidity to 40°C;
altitude, to [5,000 ft; vibration, vibrated
in three planes for 15 min each with
0.010-inch excursion, 10 to 55 Hz.

ACCESSORIES FURNISHED: blue contrast filter,
Model 10115A; two Model 100061) probes; one
ac power cord with right-angle plug.
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" Model 1703A

b

- 2-1. INTRODUCTION.

© 22, This section contains instructions for per-
:  forming an initial inspection of the Model 1703A.
Installation procedures and precautions are presented

in step-by-step order. The procedures for making a
claim' for warranty repairs and for repacklng the
instrument for sh:pmcnt are also described in this
section. : 2 |

23 INITIAL ms.—:".-’C'non.
. 1 ,
24, The instrument was inspected mechanically

“nnd electrically before shipment. Upon receipt, inspect

it for damage that may have occurred 'in transit.
Check for broken knobs, bent or broken connectors,
and dents or scratches, If damage is found, refer
to the claims paragraph in this section. Retain the
packing meterial for possible future use.

25. Check thi: electrical performance of the instra- |

ment immediately after, receipt. Refer to Section V
for the performance check procedure. The perfor-

mance check will determine whether or not the

instrument is operating within the specifications

Jlisted in table 1-1. Initial performance and accuracy

of the instrument are certified ns stated in the
front of this manual. If the instrument does not
upemte s specxl'ied refer to the claims paragraph

in this section. ,
I WARNING l

Voltages are ‘present inside the instru-
ment when the POWER-ON switch is off
and ac power cord connected.

2-6. PREPARATION FOR USE.

2-7.. POWER REQUIREMENTS. -

2.8. The Model l?()JA can operate either from an
ac or de ) power source. For ac operation, the Model
1703A - requires 115 or 230-volt 20U, single
phase, 48 to 440-Hz source that can deliver 60 volt-
amperes. ,

2.9, A removable jumper board in the power line
input module (Al) provides selection of the line
voltage to be used (figure 2-1). ‘

Installation

SECTION Ii

R \
INSTALLATION

Before placing this instrument in
operation, e¢nsure that the operating
voltage visible in the power module
window (figure 2-)agrees with the line
voltage being used. The power supplies
may be damaged if the line voltage
selection is in¢orrect.

2-10. For de operation, the Model 1703A requires
from I1.5 to 36 volts, 40 VA maximum. The 2A fuse
(F1) must be replaced with a 3A fuse for dc oper-
ation. The instrument can also be operated from a
battery pack. Depending on the power mode of op-
eration, the POWER MODE switch (on rear panel)
should be set to one of three positions: DC LINE,
INTERNAL BATTERY, or AC LINE. To change the
POWER MODE switch setting proceed as follows:

Do not change the POWER MODE
switch setting with the instrument on
or with ac or dc power applied to the
rear panel.

a. Tunp instrumeht power off.

b. Dlsconnect ac or dc power cord from rear
panel. ;

c. Set POWER MODE switch to desired
posmon

.d. Connect ac or dc power cord if desired.

¢. Tum instrument power on.

2-11. THREE-CONDUCTOR AC POWER CABLE.

2-12.  For the protection of operating personnel,
Hewlett-Packard Company recommends that the
instrument p.mel agnd cabinet be ‘grounded, This
instrument s equipped with a three-conductor, ne
power cable that, when connected to an appropriate
receptacle, grounds the instrument through the offset
pin. The power jack and mating plug of the power
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NOTE
The 1703A wlil not operate H the volt- 3. 'Rotate {fuse-pull hack Into normal position and re-insert fuse In

"age seleclion PC board Is placed In
either the 100- or the 220-volt position.

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to ieft.
2. Select operaling vollage by orfenting PC board to position desired
voitage on top-left side. Push board firmly Inio module slot.

holders, using caullen to select correct fuse value (0.5 ampere
for 115/12- volts, 0.25 ampere for 230/240 volls).

1703A-002-05-78

Figure 2-1, Rear Panel Power Module

cord meet International Electro-technical Commission
{IEC) safety standards. To preserve this protection
feature when operating from a two-contact outlet,
use a three-conductor to two-conductor adapter, and
connect the adapter wire to ground ot the power
outlet

2-13. DC PLUG.

2-14. A dc plug (HP Part No. 1251-2614) is avail-
able and may be ordered separately. This plug is used
to operate the Model 1703A from a dc source. Cable
used for 'the de power cord must be able to carry
2.6A of current with a voltage loss of less than 1V.

2-15 BATTERYINSTALLATION

2 16. To mstnll the hattery pack in the Model 1703A,
proceed as follows:

5

Read operating note on battery pack
before installation,

a. Turn instrument oﬂ‘ and remove power cord
from rear of mstrumvnt. Y

b. Move POWE.R MODE switch to INTERNAL
BATTERY position,

2.9

c. Turn instrument on its top and lovsen
fasteners holding bottom cover.

d. Remove hottom cover.

e. Place battery pack in instrument ns shown
in figure 2-2,

'

f. Tighten battery screws in place (figure 2-2).

g Cnnnect Pl to b.ltlery J1 as shown in
fi gure.&l

BATTERY
SCREWS =

1T0IA-003-08-78

Figure 2-2. Battery Pack Installation
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h. ' Replace bottom cover and tighten fasteners.
’ ' i. Turn instrument right side up.

j. ‘Turn instrument on and cbserve power light.
If power light is on, resume normal operation.

E CAUTION 3

If power light is flashing, battery
is discharged. Damage to the battery
may result if operated in this condition.
Refer to Section 11II for Dbattery
recharging operation, ', '

2-17. CLAIMS.

2.18. The warranty statement applicable to this
instrument is printed in the front of this manual.
If physical damage is found or if operation is not
as specified when the instrument is received, notify

Installation

the carrier and the nearest Hewlett-Packard Sales/
Service Office immediately (refer to the list in back
of this manual for addresses). The HP Sales/Service
Office will arrange for repair or replacement without
waiting for settlement of the claim with the carrier.

2-19. REPACKING FOR SHIPMENT.

220, If the Model 1703A is to be shipped to a
Hewlett-Packard Sales/Service Office for service

or repair, attach a tag showing owner (with address), -

complete instrume:t serial number, and a description
of the service reqired.

221, Use the original shipping carton and packing
material. If the original packing material is not
available, the HP Sales/Service Office will provide
information and recommendations on materials to
be used. . ‘

23
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) E | : : Operation ' . ; Model 1703A

P
' 1. INTENSITY. Controls brightness of dis- b. FAST., Operates CRT at maximum writ- 31 main TRIGGER LEVEL. ‘Selects amplitude brated pobltmns of CHANNEL B VOLTS/
20 21 22 play. ing rate with varinble persistenca, point on trigger signal that starts sweep. DIV control. | | .
2. PUSH:BEAM. Returns display to viewing 17, CONV. Sclects operntion ns standard oscillo- 32, main INT/EXT. Selects main trigger inter- 48, DISPLAY. Selects type of display; either
area, ’ scope. Note intensity level (paragraph 3-25), nal sweep triggering. single channel, dual channel, alternate or
‘ ‘ chop mode,
3. FOCUS. Controls sharpness of display. STORE. Retains displayed signal at reduced main AC/DC. Selects main trigger signal , \
; _ intensity. coupling. 49, rig. Selects internal triggering mode.
4, POWER-ON, Toggle switch with indicator )
light for turning oscilloscope off and on. STORE TIME. Determines length of time main HF REJ, Attenuates main trigger sig- 8. A ONLY TRIG. Instrument triggers on
Light flashes when optional battery is dis- that signal ean be stored. nals above 30 kHz, signal applied to channel A.
charged. \ ‘
delayed TIME/DIV. Controls delayed sweep main LF REJ. Attenuates main trigger sig- b. N.ORM TRIQ. Instrument triggers on
5 DELAY TIME. Calibrated control that se- time in DELAYED SWEEP. Cu.trols intensi- nals below 15 kHz, displayed signal except in DISPLAY
lects time delay between start of main sweep fied portion of sweep in MAIN SWEEP, :’\L’I‘ mode, In DIS!’LAY ALT moz}e,
and start of delayed sweep. o ' main LINE. Instrument triggers internally instrument should trigger on composite
sweep display, Select horizontal sweep mode: on line frequency. sync and LF REJ trigger coupling sl}ould
6. delayed VERNIER. Provides continuous con- EXT HORIZ INPUT, MAIN SWEEP, MIXED be l‘lsed to ensure proper trigger
trol of sweep time between colibrated positions SWEEP and DELAYED SWEEP, main slope. Selects slope of main trigger coupling. :
of delayed TIME/DEV control. that starts sweep.
m.un'l‘lM[-./!)IV Control, main sweep time. 50. B POLARITY. Selects polarity of channel
7. delayed TRIGGER LEVEL, Selects amplitude main EXT TRIG INPUT. Main external trig- B display (NORM/INVT).
< point on trigger signal that starts sweep. HORIZONTAL POSITION,. Controls course ger input.
and fine horizontal position of display, 51, VERNIER UNCAL. Lights when either
8. delayed AUTO/TRIG. CAL 1 VOLT. Calibrator I-kHz, I-volt 1% channel A or channel B vernier is not in
. . . T . y signal. CAL position.
a. AUTO. Delayed sweep starts automati- ' W.‘IR'?”P‘[I{ l\{i‘![(;gq\[l;‘[{[ﬁ“ht:}‘hé& ri'ither.nzam
cally at end of delay time. or delyed YRRIIER Is not in LAL position. CHANNEL A OUTPUT. Channel A output 52 ASTIGMATISM. - Adjusts roundness of writ-
. jack. Ing spot.
b. TRI{.‘.. [)Qlily?d sweep arms at end _nf de- 5. TRIGGER HOLDOFF (NORM). Provides ) :
lay time and trigzgers on next trigger signal, continuous control of time between sweeps. G . , 53. TRACE ALIGN. Adjust te aligh trace with
NORM holdoff time is minimum. channel B POSITION. Controls vertical horizontal graticule line.
9. delayed HF REJ,  Attenuates delayed trigger position of display.
signals above 30 kHz. VERNIER. Provid " 54, ext horiz VERNIER. Permits 10:1 horizontal
. m“ln ] + rovl (ﬁl(.‘()n mnuous con- , . .- e am Iiﬁer.
10. delayed AC/DC. Selects delayed trigger sig- trol of sweep time hetwecnchltbrnted positions "h“'_‘“"! B_ DC BAL. Adjust to minimize P
: h ’ f main TIME/DIV control. vertical shift of trace when channel B ver- , .
nal coupling. 0 nier is rotated. 55. EXT HORIZ INPUT. Input to external hori-
: , zontal amplifier.
1. .deluyedl _[Nvlv/l-Ierl_ Selects delayed trigger SINGLE. Selects single sweep operation. . LB CAL  Adiust to calibraf ;
internal or external sweep triggrering, channe - just to calibrate ampi- 56, Z-AX T Zaxis i
o o o fier with CHANNEL B VOLTS/DIV settings, > - /NS INPUT. - Z-axis input connector.
12, ' delayed slope, Selects slope of delayed trigger Rh:l‘»'[" Resets sweep in SINGLE sweep 57 AC LINE. P — line. P
. " si at starts swee ., o . H7 JANE. Power input from ac line. Power
NATTURS gt mimttons signal that starts swecp. pode r channel B INPUT. BNC input connector. module contains ac line fuse. (0.50 AT for
. H::::'.;:“,:",:’..:Tt:';.‘: - 13. del!lyed l_‘xy '[‘RIG[NPU'P. . ])(.'Illyl?d exturnil] 9 " n]nin AU'I‘O/NORBL . 'lli':lvl.upt‘}’ation: 0.2{? A?;l‘ for 230V Dperﬂtion)
tm,ger mput channel B coupling (AC-GND-DC). Selects and line selector switch.
] ) capacitive {AC) or direct (DC) coupling of :
14. pl.‘Rc.,hrp;.‘N(;;.‘ Controls endurance time of a. Ap’l‘(). Automatic sweep in absence of input signal, or grounds input amplifier 58, POWER MODE. Selects DC LINE, INTER-
displayed signal. ' trigper isuznni or triggered sweep by stage while disconnecting input. nal battery or AC LINE operation.
- applying trigrer signal above 10 Hz, ’ :
15. PUSHERASE. - Removes stored or witten dis- CHANNEL B VOLTS/DIV. Selects vertical 3. DC LINE. Power input for de line operation.
plays. b. NORM. Sweep is triggered only by ap- deflection factor necessary for calibrated
16. WRITING SPEED. Selects, plying trigger signal. measurements. ' 60. fuse. 2amp, slow-blow fuse in circuit for
! , l , ac and -internal battery modes of operation.
& STD. Oper.nea CRT at normal wrmm‘ SWP MAG. In XI0 position, sweep is magni- channel B vernier (CAL). Provides contin- Use 3-amp, slow-blow fuse for de line mode
rate with varinble persistence. fied 10 times. uous adjustment of VOLTS/DIV between cali- of operation.
: 170A=-R~M
L N

Figure 3-1.

" Controls and Connectors
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Operation

SECTION il

- OPERATION

3-1.. INTRODUCTION.

32, This scction provides general operating in-
structions and applications information for the Model
1703A. Front and rear-panel controls and connectors
are identified and bricefly deseribed in figure 31,
Genernl operating instructions are provided in figures
3-3 through 3.9 and operational adjustments are
~ detailed in figure 3-10, Delayed operations are detailed

in figore 3-11, i

|
3-3. SPECIAL OPERATING CONSIDER-

ATIONS.

3-4. Prior to operating the Model 1703A, the
operator must have a thorough understanding of in-
strument operntion and control functions. This
section should be read in its entirety before attemp-
ting to operate the ins..ument,

This instrument contoins a hew burn-
resistant CRT. While CRT burns mre
greatly reduced, high intensity settings
while in the conventional mode will
burn CRT. Observe all operating
cautions,

3-h, ']‘he' following nre steps that must be taken
privr to applying power to the Madel 1703A:

a. Set WRITING SPEED to STI).
b. Set PERSISTENCE control fully crw,
c. Set INTENSITY control fully cew,

" d. Apply power to Model 1703A.

e. After 3 min, entire CRT viewing area should
be evenly flooded green.

Note

If there is no green ilumination, turn
instrument off and check all CRT con-
nections,

3-6. CONTROLS AND CONNECTORS.

3-7. The:location of operating controls and con-
nectors are shown in figure 31 together with a
-l

brief explanation of their functions, Additional infor-
mation regarding some of these controls and con.
nectors is provided helow,

3-8. FOCUS.

39, This control provides uniform focus of the

“trace over the entire CRT sereen. To adjust;

a. Set WRITING SPEED to 81D,
b. Center low-intensity spot on CRT screen.

e. Adjust FOCUS control for small, round,
sharply focused spot.

3-10. PUSH:BEAM.

J-11. Pressing this pushbutton reduces amplifier
gain enough to return the heam to the viewing area,
This enables the operator to locate the beam und
determine the action necessary to center a display
(examples: reduce input signnl amplitude; change
coupling; adjust deflection factor, trigger level, de
balance or position controls), When centered properly,
the beam remains on the CRT when the pushbutton
is released. :

Note

The beam find function is dependent
on the setting of the INTENSITY.
If no beam is visible.when the PUSH:
BEAM control is engage, incrense the
INTENSITY setting until a beam is
observed. o

3-12. TRACE ALIGN.

3-13. The TRACE ALIGN ndjustment compensates
for external mognetic fields that may affect nlign-
ment of the horizontal trace with the graticule. The
alignment should be checked when the instrument
is moved to a new location and adjustment made
whenever necessary, ‘

3-14. CAL 1 VOLT.

3-15. The 1-volt, I-kHz calibrator square-wave out-
put can be used for vertical sensitivity calibration
and for divider probe compensation. The ampli-
tude accuracy is 1% and frequency accuracy is $10%.

'

i1
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3-16. COUPLING,

3-17. This lever. 'switch selects ecither capacitive
(AC) or dircet {DC) coupling of the input signal
to the vertical amplifiers, or it grounds (GND)
the vertical amplifier input stage while disconnecting
the input signal. The switch should be positioned to
DC:when viewing long duration pulses or de levels
of wnveforms. AC should be selected when viewing
ac waveforms having large de levels. GND position
is used to disconnect the signal source from the
amplifier input and at the same time ground the
amplifier input. The GND position can be used to
establish a reference,

3-18. DISPLAY.

3-19.: This control selects the type of vertical dis-
play. Input signals may be displayed either singly
or simultancously ns explained below,

3-20. Position A di'splnys channel Ainput signal,
321, Position B displays channel B input signal.

3-22, Position A + B (A — B with B POLARITY
INVT engaged} displays algebraic sum of cnmmel A
and channel B input signals. }

323. Position CHOP prcscnts separate display
of each input. Both inputs are displayed during
same sweep by switching between each channel at
400-kHz rate. This mode should be uged to display
low frequency s:gnnls

324, Position ALT displays each channel un alter-
nate sweeps. This mode should be used to display
high frequency signals,

3-25. PERSISTENCE AN[.? INTENSITY.

326, These controls determine the viewing time of
a signal being displayed. The INTENSITY control
sets the trace brightness as it is written. The
PERSISTENCE control is ue +! to establish the de-
sired duration of signal viemng without rewriting.
It accomplishes this by varying the rate thpt the
displayed signal is erased. r

3-27. FAST. ]

3-28, QOperation in this mode provides a more rapid
buildup display of fast, single-sweep signals. Since
the background illumination also increases more

rapidly, the CRT contrast level and storage time
are reduced. ;

3-29, CONV.

330, ' Selection of this operating mode disables the
variable persistence and storage fentures of the in-
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strument. It will now function as @ conventional,
general-purpose oscilloscope, The PERSISTENCE
control dovs not function in this mode. Always
adjust the INTENSITY in std mode, with minimum
persistence, for no blooming; then switch to conv,
Do not increase intensity bey: nd this level while
in the conv mode,

3-31. STORE.

3-32. In order to retain whatever is visible on the
CRT, engage the STORE pushbutton. The signal will
he stored at reduced intensity, resulting in a storage
time greater than 1 hr, The INTENSITY, PERSIST-
ENCE, FOCUS, PUSH:ERASE, and HORIZONTAL
POSITION controls do not affect the presentaion in

+ the store mode,

3433, In some applications, it may be desired to
show overlapping traces. This is possible through
proper manipulation of the PERSISTENCE and
INTENSITY controls. Simply obtain the desired
multiple trace display in the std mode; then enpage
the STORE pushbutton.

3-34. STORE TIME.

335, To observe n previously stored display,
turn the STORE TIME control slowly ccw until the
display is observed, The STORE TIME control will
intensify the brightness level selected during the
std mode. Again, the INTENSITY, PERSISTENCE,
FOCUS, PUSH:ERASE and HORIZONTAL POSI-
TION controls do not affect the display.

3-36. PUSH:ERASE.
3-37. This control removes stored or written displays.
3-38. TRIG.

3-39. This control selects the signal to be used ns
the internal sync signal. In NORM TRIG position,
the signal displayed on the CRT is used as the
internal sync signal, except in alt operation. In the
alt mode of operation, the instrument triggers on
the composite sync signal; to ensure proper trigger-
ing, LF REJ trigger coupling must be used. ,

: |

3-40. B POLARITY, |

3-41. This control inverts the channcl B display 180
degrees and can be used to present an A — B'display.

. To operate in the A — B mode, proceed as follows:

a. Set DISPLAYtoA+B m}ug:ie.
b. Set B POLARITY to INVT,

c. Display observed is A — B,
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3-42, SWEEP DISPLAY.

3-43, This switch, mounted concentric to the main
and delayed TIME/DIV controls, determines the hori-
zontal sweep display modes, Modes are EXT HORIZ

INPUT, MAIN SWEEP, MIXED SWEEP and DE-

LAYED SWEEP, The function of each mode is as fol-
lows:

344, Ext Horiz Input. In this mode, the CRT hori-
zontal plates are driven by an external source,

J-45. Main Sweep, In this mode, the main sweep
sets o time base reference for the vertical signal,
Muin sweep controls nre mounted on the right
side of the front panel, and sweep speed is selected
by main TIME/DIV. If delayed TIME/DIV s
set to OFF, sweep intensity is uniform. However, any
other setting of delayed TIME/DIV causes the sweep
to intensify during the time that the delayed sweep
is generated, This feature makes it possible to select
a point of interest on the main sweep time base
before viewing in the delayed sweep mode,

346, Mixed Sweep.  In this mode, the first portion

of signal is r ferenced to the main time base and

the expanded portion is referenced to the delayed

time base. Turning the DELAY TIME control varies

:)he amount of display controlled by the delayed time
ase.

347, Delayed Sweep. Main sweep is not displayed
in ‘this mode. The sweep speed is controlled by
delayed TIME/DIV.

3.48. TIME/DIV.

3-49. Main and delayed TIME/DIV switches deter-
mine the amount of time to sweep horizontally one
graticule division, Both controls are concentric and
interlocked so the delnyed sweep is nlways fuster than
the main sweep. Main sweep speeds are selectable by
maoin TIME/DIV in 23 ranges from (.1 usce/div to
2 sec/div. Twenty ranges of delayed sweep speeds
from 0.1 usec/div to 0.2 sec/div are provided by
delayed TIME/DIV. Also, by switching SWP MAG to
X10, a display con be expanded up to 10 times, in-
creasing the fustest sweep to 10 ns/div.

3-50. VERNIER.

3-51. Sweep speed is calibrated to the TIME/DIV
control when both the main and delayed VERNIER
controls are set fully ew to CAL detent position. As
the VERNIER controls are turned, the VERNIER
UNCAL indicator lights and sweep speeds decrease.
The main VERNIER control extends the slowesi
sweep to at least 5 sec/div.

3-52. The delayed VERNIER control extends the
slowest sweep to at least 0.5 sec/div. The vernier

; Uperation

controls nre useful for making continuous adjust.
ments of sweep speed, however TIME/DIV readings
are uncalibrated.

3-53. TRIGGER LEVEL.

3-64, These controls select the point on the sync
signal that starts the sweep. Triggering point is ad-
justable ot any level on the displayed signal in INT
position. In the EXT position, the triggering point is
adjustable from +1,2V to —1,2V along the syne signal,
Delayed TRIGGER LEVEL has no function when
delayed AUTOQ/TRIG is set to AUTO,

3-55. TRIGGER HOLDOFF,

3-56, This adjustment I8 o dual purpose control,
It is n log-tapered potentiometer. When the control
is rotated out of detent position, the first portion of
the control ncts as a high frequency stability control,
This prevents double triggering on high frequency
waveforms. As the control is rotated further out of
detent position, it functions s a trigger holdoff and
allows the instrument to synchrenize on complex
waveforms,

3-57. SWEEP MODE.

3-68. This group of controls selects the type of main
and delayed sweep triggering. Main sweep free-runs:
in aute, giving n bright bascline in the absence
of a sync signal, However, if a sync signal of 40 Hz
or greater is applied, the sync signal overrides free-
run operation and triggers the sweep. Due to the pre-
sence of a baseline, the nuto sweep mode can be
used for most applications.

]

3-59. Use norm mode if the sync signal is erratic
or is less than 40 Hz. The sync input signal is nlways
needed in norm mode {o generate n sweep. When
the SINGLE pushbutton is engaged, the sweep is
generated only once. To sweep ngain, press the
RESET pushbutton and release it. This arms the
sweep ci*- Lit. This feature is particularly useful for
viewing or photographing single, transient wave-
forms. : '

3-60. When the delayed AUTO/TRIG is set to AUTO,
the delayed sweep starts at' the end of the delay time.

" When the delayed AUTO/TRIG is set to TRIG,

the delayed sweep is started by the first sync signa}
after the delay time.

3-61. TRIGGER.

3-62. Muin and delayed trigger source is selected
by this group of controls, In the INT position, sweep
is synchronized to the vertical deflection signal.
When EXT is selected, the sweep is triggered by
sync signals applied to the main or delayed EXT
TRIG INPUT connector.
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3-63. The trigger coupling controls determine the
type of main and delayed sync coupling. Direct
coupling (DC) is normally used for syne signals
from de to less than 20 Hz. Capacitive coupling
{AC) blocks the dc component of a sync signal and
passes only the ac component. AC coupling does,
however, attenuate signals below 20 Hz. The LF REJ
control attenuates signals below approximately 15
kHz and is used, for instance, to prevent power
line or other low frequency signals from triggering
the sweep. The delayed trigger circuits do not have
an LF REJ control, The HF REJ control attenuates
signals above approximately 30 kHz and can be
used to prevent high frequency noise from trig-
gering the sweep,

3-64, SLOPE.

3-65, These controls determine whether the sweep
triggers on the positive-going (+) or negative-going
(—) portion of the sync signal. When the delayed
AUTO/TRIG is set to AUTO, the delayed slope
control has no function,

3-66. MAGNETIC INTERFERENCE.

367, The CRT js provided with o mu-metal
shield for protection agninst magnetic fields,
Due to the sensitivity of the CRT, it is possible
that strong magnetic fields from nearby motors, ne
line transformers, ctc.,, may still result in noticeable
beam deflection. In this event, reorient or relocate
the instrument with respect to the inlerfering device,

3-68. OPERATING CONSIDERATIONS.

3-69. DEFINITIONS.

3-70. Several words and phrases, the definitivn of
which may vary slightly from common usage, are
used to describe the operation of the Model 1703A.
The definitions of these words nnd phrases which
apply to the Model 1703A are as follows,

3-71.  Persistence. 'The length of time a written dis-
play remains visible on the CRT screen.

372, Write. To transform an iriput signal into a
visible display on the CRT screen.

3.73. Store. To retain, at reduced intensity, a dis-
play that has been on the CRT screen.
: 1

3-74. Conv. Operation of the oscilloscope in the
conventional, nonstorage mode, -

3.75. Erase. Toremove nll displays and blooms that
have been stored or written with persistence on
the CRT screen.

3-76. Intensity. The brightness of a display as it
is written on the CRT screen,
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a3-77.  Bloom. A visible, nonsymmetrical expansion
of a display written on the CRT screen.

3-78. Fade Positive. Display obscured by slow hilo.
oming. Sce figure 3-2A. _ '

3-75.  Background Mlumination. A green cloud of
illumination visible on the CRT screen. Sce figure
3-2B.

i
3-80. OPERATING TIPS, ‘
381, This information is provided to nid the oper-
ator in becoming familiar with the Model 1703A
controls and their functions, and to serve as n
guide for obtaining the desired CRT display.

3-82,  Normul Persistence Operation. 'To operate in
the normal persistence mode, proceed as follows:

a. Set WRITING SPEED to ST,
b. Turn PERSISTENCE euim'ml fully cow.

c. Slowly rotate INTENSITY control to point
where no trace blooming occurs.

d. Engage CONV pushbutton; do not increase
INTENSITY while in conv mode,

B 1703A=A=1%

Figure 2. Fade Positive and Background [llumination
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e, If sweep speed I8 changed, nlways check for
proper intensity by using steps a through d.

When not uctively using the Model
1703A, switch to store operation, thus
turning off the write gun and eliminating
the possibility of burning the stornge
mesh When in the std, fost, or conv made,
any visible trnce may envse permanent
damage to the CRT if the displuy is left
for prolonged perinds of lime, To pre-
vent this from happening, periodically
ernse the display or switch to store mode
\ Iif the image is to be retained,

J83. Vanable Persistence Operation, To operate

in the varinble persistence mode, proceed ny follows; .

a. Set WRITING SPEED to STD,

b, Set minimum INTENSITY and maximum
PERSISTENCE compatible with display. '

384, Store Operation, 'To operate in the store
mude, proceed s follows:

a,  Set WRITING SPEED to STD.

b. Adjust INTENSITY a‘m(l PERSISTENCE con-
trols for desired displny.,
. !"J:r;guge STORE pushbutton,

d. Adjust STORE TIME control to set time dis-
play will be stored.

3-85, If more than one display is to be stored,
proceed as follows:

a. Set WRITING SPEED to STD.

b. Sel PERSISTENCE control fully ew,

¢ Set l‘NTENSlTY control us required.

d. Allow first display to be written on CRT,
e. Set INTENSITY control fully cow,

f. Connect second signal to be stored.

g. Reset vertical position if sccond display is
not to be superimposed on first.

h. Adjust INTENSITY control un\:l second
signal appears on CRT.

i. Engaje STORE pushbutton.

b
|
i
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J-86, FErase QOperation. To erase all perslstence or
stored displays, proceed as follows:

a. Set WRITING SPEED to STD,

b, Engage PUSH:ERASE control for approxi-
mutely 2 sec.

487, Std/Store and Fast/Store Operation. These
two modes of operation are useful when it is de-
sireable to write and store a signal that might becur
at an unknown time or at more infrequent intervals
than the view time of the store mode (i. e. 15 sec
in fast mode and ! min in std mode, In the std/
store or fust/store modes, the lood guns are turned
off which prevents the CRT from fading positive,
climinating the need to poriodically erase the CRT,
An example of std/store operation is given helow,

1

a. Obtain baseline {figure 3-3),

b. Set trig to A ONLY TRIG or NORM TRIG
o desired,

c. Apply signal to channel A INPUT.

d. Set main TIME/DIV to desired position,
e. Set main AUTO/NORM to NORM.

f. Engage SINGLFE pushbutton,

. Set PERSISTENCE fully cw to MAX.

h. Engage STD and STORE pushbuttons nt
same time,

i. Press and release PUSH:ERASE control,

j. Press and release RESET pushbutton, Sweep
should oceur and signnl should be stored but will
not be visible,

. k. Press STORE pushbutton and adjust STORE
TIME until trace is visible.

Note

If trace is not completely stored, turn
INTENSITY up slightly, and repeat
suwps h through k.

. If FAST/STORE operation is desired, engage
IFAST and STORE pushbutton at same time for
step i. )

Note
In the std/store and fast/store modes

of operntion, the flood guns are turned
off. Because the flood guns are off, the
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vertical and horizontal sensitivity will be
reduced npproximately 3. If accurate
mensurements are required, readjust the
"y front panel vertical cal ndjust (paragraph
3-89} and internal Xi goin adjust (para-

. graph 5-177) until gain is correct.

388, Single-Sweep Operation. To write or store
single-sweep signals, a trial setting of the :FOCUS
and INTENSITY controls is the hest approach.
The signal amplitude and sweep time: required to
display the signal will affect the persistence. For
example; with mnximum persistence and the same
intensity. setting, ‘o single-sweep struight line may
bloom. A signal with amplitude vasiations may not
bloom. To determine the best FOCUS and INTEN-
SITY settin;,s proceed as follows: )

a. Connect signal, which approximates sweep
time and nmplitude of single-sweep signal, to Model
1703A channel A INPUT.

b. Set PERSISTENCE control fully cew.

¢. Press and release RESET control periodical-

ly. .
f. Adjue;t FOCUS and INTENSI''Y controls for.

best defined trace without blooming while repeatmg'

step e,

3~89. . Single-sweep signals that require a sweep time
faster than 20 usec/div can be written with more
brightness by switching to the fast mode, 'The
screen will be unevenly illuminated after erasing
when in fast mode, figure J-2B; however, intensity
can be set high enough to make the display visible
through the illumination. A display written in the
fast mode will be more rapidly obscured by positive
fading than a {signal written in the conv mode.
Single-sweep signals thet require r sweep time be-
tween 20 usec/div and 200 usec/div may have low
brightness at the center of the screen. If center
screen brightness is low, wait from [ to 3 min for
the low brightness nren to become brighter. If
the entire display brightness appears below o visable
level, or the display is not visible at all, wait from
1 to 5 min fer the display to appear.

3-90. BATTERY RECHARGE OPERATION.

391, To recharge Model t()l()JA Battery Pack,
proceed as follows:

a. Set front-panel POWER-ON switch to off.

b. Set rear-p:inel POWER MODE switch to
AC LINE. '

3’6
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¢, Connect ac power to instrument., This
sends 400 millinmperes of charge current to bat-
tery. Recharge time is opproximately 14 hours.

3-32. PREOPERATIONAL ADJUSTMENTS.

3-93. INITIAL TURN-ON.

304, To place the Model 1703A into operation,
perform the following steps:

a. Perform steps in paragraph 3-5,
b, Set INTENSITY fully ccew.

c. Set channel A and channel B PCOSITION
controls to midrange.

d. Set DISPLAY to CHOP.
e. Set CHANNEL A VOLTS/DIV to 6.

f. Set channel A and channel B verniers to
CAL detent.

g Set B POLARITY to NORM.

h. Set channel A and B coupling to GND.
i. Set HORIZONTAL POSITION to midrange.
Jo Set main TIME/DIV to 1 mSEC,

k. Set delayed TIME/DIV to OFF.

l. Set main and delayed VERNIER to CAL
tlcten;.

m. Set main AUTO/NORM to AUTO.
n. Set main INT/EXT to INT.

Verify proper position of the POWER
MODE switch located on the rear panel.
Do not change the POWER MODE
switch setting with the instrument on
or with power connected to the rear
panel. Refer to Section II for procedure
to change POWER MODB switch
setting.

1

o, Apply opernting power and nllow 156-min
warm-up time.
’ )
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365, TRACE ALIGN ADJUST.

( k 3-96. | To nliglh th;: trace, proceed as follows:
Note. - .

If there is no green illumination, turn
instrument off, and check all CRT con-
nections. :

a. Obtain baseline (figure I:]-:f).

b. Adjust channel A POSITION until haseline
is on center graticule line.

¢. Adjust TRACE ALIGN until baseline is
parallel with ;,rruticule hne.

3-97. FOCUS and ASTIGMATISM ADJUST.

3-88. - To adjust focus nnd astigmatism, proceed as
follows:

a. Set all pushbuttons out.

b. Set channel A controls as follows:

DISPLAY . .iiiiiirriirinrerrnsens A

channe!l A POSITION........ center trace
_ on CRT
(‘~ : ¢. Set main AUTO/NORM to NORM.

d. Set main TIME/DIV to 2 SEC.
e. Turn mnign VERNIER fully cew.

f. Set INTENSITY to observe dot.

Adjust FOCUS and ASTIGMATISM controls
for bhest defined dot as dot moves slowly across
CRT.

ksl

3-99. CAL ADJUST.

3-100. To calibrate the front-panel vertical sensi-
tivity, proceed as follows:

n. Set DISPLAY to A,

"1 b Connect CAL 1 VOLT to channel A INPUT
" with test lead.

c¢. Set CHANNEL A VOLTS/DIV to .2.

d. Adjust channel A CAL for 5-div display.
e. Set DISFLAY to B.

. Connect CAL 1 VOLT to channet B 1NPUT.

Operation

g Set CHANNEL B VOLTS/DIV to .2.

h. Adjust channel B CAL for 5-div display

3-101. OPERATING PROCEDURES.

. i H
3102, Bigures 3-3 through 3-11 are ,opera;ing plates
; contnining step-by-step operating précedures indexed
to photographs.

3-103. OPERATORS
CHECK.

PERFORMANCE

3-104. The operation of the Model 1703A may be
checked without use of additional test equipment
by using the CAL 1 VOLT output as a signal source.
These operating tests will fur itionally check each of
the display modes and th. front-panel controls.
To check specifications listed in table -1, refer to
Section V for performance checks. The operation
check must be performed in the sequence given. o
not attempt to start a procedure in midsequence,
because suceeeding steps depend on control settings
and results of previous steps. If any of the re-
sults are unobtainable, refer to Section V, Perform-
ance Check and Adjustments, or Secuon VIII, Sche-

matics and Troubleshooting.
I

a. Set Model 1703A controls as follows:
PERSISTENCE...........cvvvse fully ccw
INTENSITY ......oovvvennen . as required
WRITINGSPEED .......ovvvvvnnt STD
CHANNEL A VOLTS/DIV ........... 02
channel A coupling ........ccovevverinen A
channel A vernier........ovvivvvnnns CAL
channel A POSITION......... as required
DISPLAY . ..ooiiiv et renns A
1 T A ONLY TRIG
CHANNEL B VOLTS/DIV ......... N/A
channel B eoupling ...covovvvnvnnne N/A
channel Bvernier............oo0vvi N/A
channel B POSITION............... N/A
PPOLARITY ......oovcvivinvnnnns NORM
HORIZONTAL POSITION.... &s required
main VERNIER .................... CAL
delayed VERNIER.............0v0t CAL
sweep display............. MAIN SWEEP
main TIME/DIV................ 5 mSEC
delayed TIME/DIV ................. OFF
main AUTO/NORM .............. AUTO
delayed AUTO/TRIG ............. AUTO
main INT/EXT ......ccooviivivenenes INT
delayed INT/EXT. ....covvvivvvninsn INT
delayed slope ..o ovinviiveiiiinins +

37



Operation
main slope......oovvveeiiiiiiiiiiiienan, +
mam TRIGGER LEVEL....... as required
delayed TRIGGER LEVEL.......... N/A
TRIGGER HOLDOFF ............ NORM
SWPMAG.....cccociviene s X1

b. Set INTENSITY, FOCUS and POSITION
controls for desired display in center of screen.

c. Connect CAL 1 VOLT output to channel
A INPUT with X10 probe.

d. Adjust main TRIGGER LEVEL for stable
display. Observe five positive-going pulses with an
omplitide of 6 divisions,

e. Set delayed TIME/DIV o .2 mSEC. Observe
intensified portion of sweep.

Note

Intensified portion should cover 4 to
5 divisions. \

f. Adjust DELAY TIME dial until inter.sified
portion is centered on CRT.

g Set sweep disploy switch to DELAYED

SWEEP. Observe that intensified portion is expanded
to full 10 divisions.

h. Set sweep displn_y switch to MAIN SWEEP.
i. Vary DELAY TIME dial. Observe that in-

tensified portion moves smoothly along display.

j. Set delayed AUTO/TRIG control to TRIG.

k. Adjust delayed TRIGGER LEVEL for stable
intensified portion of trace,

}. Vary DELAY TIME dial. Observe thatleadmg
edge of intensified portion jumps from one posi-
tive slope leading edge to next.

m. Set delnyed TIME/DIV to OFF.

n. Rotate main VERNIER cew to stap, Observe
156 or more pulses between first and eleventh grati-
cule lines.

o. Disconnect calibrator signal from vertical am -

plifier.
p. Set main TIME/DIV to .1 SEC.
q. Set main TRIGGER LEVEL fully cw.
r. Set main AUTO/NORM to NORM. . |

8. Seleci SINGLE operation.

3-8
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t. Press RESET pushbutton. Reset light shoufd

: light. Observe no sweep.

u. Rotate main TRIGGER LEVEL fully cew.
Observe one sweep and reset light goes off after
sweep,

v. Set main AUTO/NORM to AUTO. '

w, Press RESET pushbutton. Observe one
sweep.

3-105, OP.ER‘ATI NG INFORMATION.

3-106. The following paragrap} s provide addiional
information conc: "ning the use of one specific
function over another.

3-107. AJTO VERSUS NORM.

J-108. In auto operation, there will always be a base-
line. A trigger signal of 40 Hz or higher overrides
auto operation and produces a stable presentation.
Adjustment of main TRIGGER LEVEL may be neces-
sary 'for o stable display. If the trigger is 40 Hz
or more, norm operation may be used. A trigger
signal is always needed in norm operation to generate
a sweep.

3-109. AUTO VERSUS TRIG.

3-110.  Auto delayed sweep is achieved when delayed
AUTO/TRIG pushbutton is out. This causes the de-
layed sweep to start at the end of the delay
time as set by the DELAY TIME dial::

3-111. AC VERSUS DC.

3-112.  Ac coupling removes the dc level of fﬁgger
signais. Use of the LF REJ control prevents low
frequency noise from tnggenng the sweep,

3-113. DELAYED SWEEP.

3114 Any signal can be displayed nt 100 ns/div
with 3% accuracy. Displays can also be expanded
up to 10 ns/div (X10 magnification) with 5% accuracy.
This expansion permits viewing of critical risetime
or signal shapes with increased resolution. The portion
to ge expanded is selectable by the DELAY TIME dial

'in main sweep operation. It is then expanded to
the sweep speed selected by the delayed TIME/

DIV switch after delayed sweep operation is selected.
Because the sweeps are indepandent, the main
VERNIER may be out of CAL position while the
delayed sweep is still calibrated.

3-115. Sweep jitter can be reduced by use of the
delayed operation. By using trig mode instead of
auto in delayed sweep operation, the delayed sweep
starts on m new trigger. This reduces the jitter
that has accumulated since start of the main sweep.
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Set main INT/EXT to desired trigger source,
If EXT trigger is selected, connect trigger
signal to main EXT TRIG INPUP jack,

:

Do not allow trace to bloom.

Do not allow unattended in- . o .
strument to operate in  CONV 6. Set main AC/DC to desired position,

for extended periods of time. . ) X "
: 7. Set main slope to desired position,
: ! B, Tuorn main TIME/DIV to desired sweep speed.

AUTO OPERATION i .
9. Adjust main FRIGGER LEVEL for stable

display.

> 1. Adjust vertical controls for desired dis-
play, and connect verticnl input signal. - ’_ NORM OPERATION

2. Set sweep displuy to MAIN SWEEP.
A. Set main  AUTO/NORM to NORM.

3. Set main AUTO/NORM to AUTO.
o B. Perform steps 2 and 4 through 9 for AUTO

4. Set SWP MAG to X1. operation,

‘ : ‘ ) 17038-R=22

Figure 3-3. Auto and Norm Operation
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Do not allow trace to bloom.
Do not allow unattended in-
strument' to operate in CONV
for extended periods of time.

SINGLE (RESET) NORM OPERATION

1. Obtain baseline (figure  3-3),
engage SINGLE pushbutton and set main
AUTO/NORM to NORM.

2, Press and release RESET pushbutton. RE-
SET indicator lamp will light to indicate
sweep circuit is armed.

except

C.

t

When sweep is armed, first trigger input
will initiate sweep cycle. RESET lamp will
go out at completion of cycle, and circuit
must be rearmed for next cycle.

SINGLE (RESET) AUTO OPERATION
Obtain baseline {figure 3-3).
Engage SINGLE pushbutton,
Press and release RESET pushbutton. Sweep
immediately storts due to auvto cirerit in-
side oscilloscope. These two modes of

operation are ideal for use in photograph-
ing waveforms.

17034~ R=23

Figuve 3-4. Single Sweep Opemti‘on";._ ‘
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| ‘ - 5. Connect input signal to channel A or chan-
b EC: A: U: T: I:O:N: 3 ‘ ; nel B INPUT connector.
- Do nct ‘allow trace to bloom. 6. Obtain baselme on CRT (fi gure 33).
Do no* allow unattended in- ;
| - strumen:  to operate in CONV 7. Adjust channel A POS['l‘lON or channel B
for extended periods of tim,e. - POSITION for desived vertical position of
‘ r ldu-splny
‘ A or B, SINGLE CHANNEL OPERATION . ' CHOPPED or ALTERNATE, DUAL CHANNEL
! ' . i . : [ ' s : i
! 2 hL - Set DISPLAY to A or B, and perform fol- A. Set DISPLAY to CHOP ‘or ALT posii .
' " lowing steps for selected channel, ; L , o
. ‘ Note ,
2. . Set trig to NORM TRIG. ' '
' “a CHOP  operation, use 'A ONLY
3. Set channel A or channel B couplmg I TRIG. 'The NORM TRIG position
.+ to ACor DC. N is ,updefined in CHOP mode.
4. Set CHANNELA VOLTS/DIV oréHANNEL ' B.. Perform steps 2 through 7 (A or B, single |
“ B VOLTS/DIV to desired range. “" chap - Y for both vertical channels. p
@ 1 by ) T '  : - . ’ : » VTASA=R-24

Figure 35. Single and Dual Channel Operation [
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Set DISPLAY to A + B,

r*ﬁ*@ﬂ:nmmpdj

CHLMMUL §

" wl - - L]
A v oo e .
Y  usasase

Do not aflow trace to  bloom,
Do not  allow unattended in-
strument to operate in CONV
for  extended perods  of - time.

A + B OPERATION |

1

Set trij.: to NORM 'TRIG or A ONLY TRIG as
desired. ‘

Set channel A coupling to AC or DC.

. Set CHANNEL A VOLTS/DIV to desired

range.

i .
Connect desired vertical signals to channel A
and channel B INPUT connectors.

=8

Adjust channel A POSITION and channel B
POSITION controls for desired display on
screen. | .

) i !

} Note

[ the A ¢+ B mode, only one trace -
is observed. This trace is the sum of
A + B and eithes channel POSITION
control” will  vary the vertical
position display.

!

A — B OPERATION

Repeat steps L and 2 of A + B operition.
Set B POLARITY pushbutton to INVT. |

Repeat stevs 3 through 6 of A + B operntion.

1705A~R=23

3-12

Figure 3-6. A + B and A — B Operation
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Do not allow trace to bloom.

Do not ‘'allow unattended in-
strument -to operate in CONV
for extended periods of  time.

Obtain baseline (figure 3-3).

Set trig to A ONLY TRIG or NORM TRIG
as desired.

" Apply signal to channel A INPUT.

Set CHANNEL A VOLTS/DIV to desired
display.

Set’ main TIME/DIV for desired display.
Set delayed TIME/DIV to 5 uSEC.

7.

8.
9.

10.

11,

12,

1.

4.

Adjust DELAY TIME dial to intensify first
point of interest on waveform (figure A).’

, .
Set sweep display -to DELAYED SWEEP.

Adjust DELAY TIME dial to set point of
interest on center vertienl graticule {figure B).
Note DILLAY TIME dial setting.

Set sweep display to MAIN SWEED.

Adjust DELAY TIME dial to inteasify second
point of interest on waveform (figure C).

|
Set sweep display to [}k}[.AYPII) SWEEP.

Adjust DELAY TIME diul to set point of
interest on center vertical graticule (figure D).
Note DELAY TIME dial setting.

To obtain time between two points, multiply
main TIME/DIV setting by difference he-
tween DELAY TIME dial setting in steps
9 and 13,

I703A-R~-28

Figure 3-7. Time Difference Measurements
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o |
. Apply signal to channel A INPUT.
" 'Do not allow trace to bloom. ' . Set main TIME/DIV to desired sweep speed,
Do not allow unattended in-
strument tc operate in CONV . Set delayed TIME/DIV to desired sweep
for extended periods of time. gpeed.
1. Obtain Paseline {figure 3-3). . Set svreep display to MIXED SWEEP,
2. Set trig to A ONLY TRIG or NORM TRIG . Adjust DELAY TIME dial unti! desired wave-
as desired. form portion is displayed on screen.
1T0BA=R=-27

314

Figure 3-8. Mixed Sweep Operation
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l.

o HIQA DYCHARICOP
L e et

CASCADED OPERATION, CHANNEL A QUTPUT

“Connect CHANNEL A OUTPUT to channel
‘B INPUT with BNC cable,

Set vertical controls as follows:

DISPLAY....oovvvrerernrarrness R -
CHANNEL A VOLTS/DLV ............ .01
CHANNEL B VOLTS/DIV ...... veenns J01
channel A coupling ...........coovts GND
channel B coupling ........... NN GND
BHR oveveenrirnirererreensns NORM TRIG

?e?ter trace with channel B POSITION con.
rol.

2,46 2,7,9 3

4. Set channel B coupling to DC.

5
2,6 88 2,A 2 1
Rt :
Do not allow trace to bloom.
Do not allow unattended in- 6.
~strument to operate in CONV
~ for -extended periods of time, 7

f}erllter trace with channel A DC BAL con-
rol,

Set_channel A and channel B coupling to
desired position.

Set CHANNEL B VOLTS/DIV to desired
range.

B. Connect signal to channel A INPUT.

Sensitivity of vertical amplifier {as read on
CHANNEL B VOLTS/DIV switch) will be
incrensed by [nctor of 10

INDEPENDENT OPERATION, CHANREL A QUTPUT

A.

B.
C.

Set CHANNEL A VOLTS/DIV to desired
range.

Connect desired signal to channel A INPUT,

Take amplified signal from CHANNEL A
QUTPUT. l

JTO3A=R-29

Figured9. Channel ACascaded and Independent Operation
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3. Obtain baseline per figure 3, AUTO oper-
ntion, \

Do not allow trace to bloom. Do not 4. Adjust channel A DC BAL until vertical
allow unattended instrument to trace does not shift when turning channel
operate in CONV for extended A vernier from CAL to maximum attenuation,
periods of time.
Note
If trace is not on CRT screeh, depress
DC BALANCE ADJUST PUSH:BEAM pushbutton and adjust
S channel A DC BAL until trice remains
‘1. Set DISPLAY to A. on screen,
2. Set channel A coupling to GND. 5. Repeat steps 1 through 4 for channel B.

VvosA-n-29 .

Figure 3-10. Amplifier Balance Adjust

3-16
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QOperation

Do not allow trece to  bloom.

Do not allow unattended in-

strument to operate in  CONV

for extended periods of time.
{

. Obtain basel%pe {figure 3-3).

i | Apph.r signnl::‘t:n channel A INPUT.

. Set main TIE&IE;;DIV to desired sweep speed.
. Set delayed AUTO/TRIG to AUTO.

. Set delayed TIME/DIV to desired setting.

. Adjust DELAY TIME so intensified portion

of trace is over arca of trace to be in-
vestigated.

. Set sweep display to DELAYED SWEEP.

Inténsified poriton of main sweep is now
displayed across entire CRT.

If jitter is observed on delny sweep, set

. delayed AUTO/TRIG to TRIG. This allows

instrument to trigger on signal of interest
and reduces jitter.

. Adjust delayed TRIGGER LEVEL for stable

display.

1703A = R=30

Figure 3-11. Delayed Sweep Operation
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" Theory

SECTIONIV |
R PRINCIPLES OF OPERATION .

4-1. INTRODUCTION,

" 4-2. This section contains an ovem].l'explnnntion'of \

circuit theory. Refer to the overall block diagram in

* Section VIII while reading the theory. N
4-3. VARIABLE _ PERSISTENCE _ AND
STORAGE, g ’
44, This section deals with basic theory

of .operation to aid in the understanding of storage
concepts. . ;

4-5. Thestorage CRT consists mainly of a convention-
al wrice gun with associsted deflection plates and
an aluminized phosphor viewing screen. In addition,
it contains flood gune, flood beam shaping and ac-
celerating grids, a collector mesh, and storage mesh.
A schematic drawing of this CRT is shown in figure
4-1. The write gun functions as a conventional, electrc-
e'atic deflection gun. Elements which provide storage
and variable persistance are located between the
write gun and phosphor.

POST
ACCELERATOR
FLOOD GUNS ,’,}22‘5/‘ 7
4/
']
] : PHOSPHOR
1 VIEWING
j— e / SCREEN
.
4 &2 [
WRITE GUN .
ACUADAG
COLLIMATOR Sforace
couLecTOR” SURFACE
WESH A=A

Figure 4-1. Simplified CRT Construction

' 4-6. The Mved guns are located physically just out-
side :the horizontal deflection plates and emit a
clond of electrons from their cathodes. This cloud
“'of electrons is shaped and accelerated toward the
viewing area by the collimator (the coating on the
" inside of the funnel section of the glass) and the col-
lector mesh. The potential on the storage mesh and
storage surface exerts i{urther control on the flood

uf electrons as they arrive at the storage surface,

where storage of information takes place.
: |

! ) 1

4-7. The secondsfry emission ratio curve shown
'in {igure 4-2 is the basis for storage of information
on the storage surface. The point where the number of

4
i

f )
I ) J
o ' ) '
e ) ) N
¢ } I I
x ) ! )
-4
) | I
a [ ! I
> ' ' )
> I ] ;
& ! ! N
81 1+ bty pest ! ‘
81 cnoss.weni l
‘ (Y] oo e = o e e e e e e e e o me = e —
@ 4 I ]
| ] 1
of +a0 +160 1350
STORAGE MESH POTENTIAL IN VOLTS
—_— |
h ITO3A-A=18

Figure 4-2. Secondary Emission Ratio

electrons leaving the stornge surface is the same ns the
number of electrons arriving is caliec  “first crossover”
point, When more elecirons are leaving than arriving,
thestorage surface potential rises; when more electrons
are arriving then leaving, the storage surface potential
decreases.

4-8. Figure 4-3 graphically presents the action of the
storage mesh and storage surface potentials during
the erase cycle,'When the PUSH:ERASE control is
pressed, the storage mesh and storage surface. are
brought to the same potential as the collector mesh,

4160 volts. When the PUSH:ERASE control is re-
“leased, both storage mesh and storage surface are

decreased to a potential of approximately +10 volts

"and held there for about 350 ms.

. A

PRESS RELEASE
PUSH:ERASE  PUSH'ERASE

+ |sov-‘ -
+|55.2V—WZ ‘ |
$150V- =
; STORAGE
MES

H
-.—-350"5_-' POTENTIAL

+10V—
+4.8Y- S

] ~

]
IR/7¢77/00)

.‘.I-.

M ora
Ld ke w

STORAGE
SURFACE
POTENTIAL

1703A=A=)3

Figure 4-3. Erase Cycle

4-1
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4-9. Flood gun electrons that have r potential close
to 0 volt will be attracted to the +10 volts, These flood
gun electrons then discharge the stornge surface,
because the potential is below first crossover (figure
4-2), and bring the entire storage surface to 0 volt.
At the end of 350 ms, the storage mesh potential
iz decreased to +4.8 volis. The storage surface will
follow, due to capacitive coupling, and becames
—5.2 volts,

4-10, Write gun electrons (with much higher than
first crossover energy) charge the storage surfoce
‘in u positive direction only in arens where they strike
the stornge surface. Flood gun electrons pass through
these breos and are pulled to the viewing nreas by
the high post-accelerator potential, v

4-11. The method of obtaining variable persist-
ence is represented in figure 4-4. After the ernse cycle,
the unwritten storage surfoce is approximately —5.2
volts. Those arens of the storage surfurze struck by
the write gun electrons become charged to near 0 volt.
The written areas are clamped near 0 volt by flood

gun electrons. When erase pulses are applied to the

storage mesh, the storage surface is capacitively in-
creased to 5.2 volts for the duration of the pulse. While
at this potential, the storage surface written arens
(about 5.2 volts) atiract and capture flood gun elec-
trons. This tends to lower the potnetial of written
arcas because it discharges the capacitor (created by
the dielectric material) toward 0 volt. When the stor-
age mesh returns to its normal level, the storage
surface drops to 5.2 volts. The unwritten areas of the
storage surface return to the —5.2 volt potential and
written areas return to a slightly negative potentinl,
somewhnt lower {more ncgative) then their initial
value. This decrease in potential reduces the ability
of the post-accelerator potential to reach through
und capture flood gun electrons, and trace brightness
is slightly reduced.

4-12, A train of erase pulses gradually erases the
written trace as shown in ligure 4-4, The repetition
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rate of the erase pulses varies the persistence of the
written truce. While the stornge mesh s pulsed pos-
itive, flood gun clectrons nre nllowed through to
the phosphor viewing sereea nt all areas on the stor-
nge surfoce, enausing a light hanckground glow under
some conditions,

4-13.  When the storage mesh potential is reduced to
nhout —40 volts, in the conv mode, it acts as a con-
trol grid to flood gun electrons, repelling them from
the phosphor. It has little effect on the write gun
electrons, allowing them to pass through to the view-
ing aren.

4-14.  However, some of the write gun electrons strike
the storage surface and drive it in a pnsuwe direction,
At high intensity settings, this change in potential
is very rapid. The energy from this sudden change
is converted into heat in the storage sufrace and may
burn the dieleetric material. in storage modes of oper-
ation, this burning action is visible as trice blooming,
However, trace blooming is not visible during conv
uperation, Therefore the intensity level should be set
just below the blooming point in the std mode before
switching to the conv mode of operation,

1-15. Fade positive of the storage surface (causing
the entire viewing area to be illuminated) limits the
viewing time of  persisting trace, This effect is enused
primarily by flood gun electrons ionizing the residual
gas molecules. Fade positive is reduced by turning off
the flood gun, except for & brief period during use
in the storage mode, These turn-on periods oceur
frequently at the minimum end of the STORE, TIME
control {fully cew) and produce o trace near normal
intensity. No turn-on periods occur on the maximum
cndofthe STORE TIME control (fully ew) and the trace
is hot visible.

4-16. GENERAL THEORY.

417, An overall explanation of circuit . operation
based on block dingrams (schematics 1 and 2) is pre-
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sented to generate a hasic understonding of the
instrument. For simplicity, the block diograms are
drawn for function nnd do not show all cireuit detaifls,

Note

For ‘circunit theory, a logie high (1) is a
more positive voltage and logic low (0) is
}, less positive voltage.
1

4-18. "This instrument consists of a CR'T, storage cir-
cuit, lirie rectifier, gate nssembly, external horizontal
amplifier, and three modules. The modules are as fol-
lows: (1) vertlcnl amplifier module contnining attenu-
ators, vettical preamplifier, delay line, vertical out-
put amplifier, and charnel A output amplifier; (2) a
horizontal amplifier module containing trigger nssem-

:bly, horizontal mother board, main and delnyed inter-

grators, main and delayed sweep time assemblies,
holdoff and comparator assembly, horizontal mode
assembly, horizontal preamplifier, and horizontal out-
put amplifier; and (3) power supply module containing
lov voltage mother board, low voltage converter, low
voltage rectificr and filter, high voltage oscillator, and
high voltage multiplier.

4-19. INPUT ATTENUATOR. (See schemalic 1.)
4-20, " 'The nttenuators are compensated voltuge
divider types. They provide division ratios of 1, 2, 5
10 and 100, giving nine separate sensitivities. Each
decade input sensitivity range has an input capaci-
tance adjustment and an attenuator compensation
adjustment. Coupling (AC, GNI}, and DC) is also

controlled in the attenuator stages.

4-21. VERTICAL PREAMPLIFIER.

4-22, The vertical prenmﬁliﬁcr provides amplifi-

“cation to the input signals for drive to the vertical

output ardplifier. Channel A sync and composite syne
signals originate in the vertical preamplifier. 'The
syne signals are applied to the trigger nssembly for
internal triggering. Channel switehing, chop operation,
and display mode are also accomplished in the ver-
tical preamplifier (schematic 7)

4-23. DELAY LINE.

4-24, The delay line provides approximately 160-ns
delay to the vertical signal, allowing the horizontal
circuits sufficient time to react to the trigger signal
so that the event caused by the trlgger can be
observed on the fastest sweep.

4-25. VERTICAL OUTPUT AMPLIFIER.

4-26. The vertical output amplifier provides drive to
the CRT vertical deflection plates.

Theory

4-27. CHANNEL A OUTPUT AMPLIFIER.

4-28, ‘The channel A output amplifier provides n gain
of 10 to the channel A signal. With the CHANNEL A
QUTPUT connected to the channel. B INPUT, the
Model 1703A vertical sensitivity can be extended to
[ mV/div.

4-29. TRIGGER CIRCUITS.
i

410, The trigger nssembly provides the main and
deluyed trigger signals to the integrators. Trigger
modes ure selectable in this nssembly. The main
trigger circuit provides two outputs to the main in-
tegrator (schematic 1). One output iz the main
trigger that is generated by the current switch. The
output of the current switch is controlled by the inputs
to the set-trigger gates. One input to the set-trigger

- gate is the trigger signal and other input is the reset

signal from the main integrator. When the reset signal
is high, the set-trigger gates are inoperative and no
trigper signal is generated. When the reset signal is
low, the set-trigger gates are operational and o trigger
signal will be generated if there is an internnl or
external trigger input. The other cutput is the bright-
line nuto level which is provided only in the nuto mode,
Thedelnyed trigger circuit functions indentically to the
main trigger circuit and provides & trigger signal
to the delayed integrator {schematic 13),

4-31. MAIN INTEGRATOR.

4-32, The main integrator initintes n horizontal
sweep from the trigger input. When the trigger signal
is applied to the input amplifier, the Miller integrator
activates and produces the horizontal sweep ramp,
The Miller integrator is connected to the main sweep
timing components (schematic 12), The main TIME/
DIV switch controls the ramp output from the Miller
integrator. The output of the Miller integratoris ampli-
fied and applied to the horizontal amplifier circuits.

4-33. The horizontal sweep is also compared to o 12-
volt reference by the ramp comparator whizh drives
the main integrator set-reset multivibrator, The set-
resel multivibrator, in conjunctior: with the holdoff
and comparator circuit, controls che amplitude nnd
timing sequence of the sweep ramp. When the
sweep ramp reaches +12 volts, the ramp comparator
turns on and resels the trigger set-trigger gates to n
logic high (1). The signal from the holdoff amplifier
determines the holdoff time of the circuits and sets
the trigger set-triggrer gates to a logic low (0} for o
new sweep.

4-34. When the bright-ine auto circuit is used, the
set-reset multivibrator provides n ground for the
bright-line nuto level and terminates the sweep. This
nllows the sweep signal to return to its starting point.
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Theory [
435, As the same time that the main ramp is gener-
ated, the alt amplifier provides an putput to the
vertical preampiifier J-K flip-flop for alt operation,

4-36. HOLDOFF AND COMPARATO‘H:' L
4-37. The holdoff and comparator establishes the
time interval between trigger points. The time in.
terval is adjusted by the TRIGGER HOLDOFF control,
A signal from the main integrator set-reset multivibr.
ator activates the holdoff circuit. When the holdoff
is activated, o ramp, determined by the holdoff ampli-
fier RC circuits and the TRIGGE K HOLDOFT contro),
is generated, When this ramp reaches a predetermined
level, it activates the main integrator set-reset multi-
vibrator. The set-reset multivibrator then sets the
trigger set-trigger gates low for <ow sweep.

4-38. The main horizontal sweep ramp from the
Miller integrator nlso drives the compur.-hnr in the
holdoff and comparator assembly. The main sweep is
compared to a voltage set by the DELAY TIME dial.
When the main sweep is equal to this voltoge, the
Schmitt trigger sends a pulse to the delay integrator
set-reset multivibrator, This sets the delayed trigger
set-trigger gates low and arms the delayed integrator
for & new sweep, !

Model 1705A

4-39, DELAYED INTEGRATOR,

4-40, Thedelayed integrator operates the same nsthe
main integrator, except for the following differences,
This cireuit has no bright-line nuto input, In the auto
mode, n voltage is applied to the input amplifier which
activates the Miller integrator for n delayed sweep
signal, The Miller integrator is connected to its own
RC components for generating the delayed sweep,
Sweep limits are set by n comparator and set-reset
multivibrator os in the main integrator,

4-11. 'The set-reset multivibrator has an input from
the main integrator set-reset multivibrator. If the main
sweep terminates, o voltage from the main integrator
is sent to setreset multivibrator. The multivib-
rator terminates the delayed sweep and arms the
delayed trigger set-trigger gates for o new sweep,

4-42. TIMING SEQUENCE,

4-43). Figure 45 is an illustration representing the
time relntic.ship belween the Lrigger and sweop
timing circuits, Waveform A represents the input
signal to the vertical circuits and the internal sync
signnl, Waveform B represents the main inicgrator set-
reset multivibrator output. Wavefurm C represents tne
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Figure 4-5. Timing Sequence
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input to the trigger set-tngger gates ond waveform [}
represents the output, Waveform E represents the in-
put to the holdeff and amplifier.

4-44, At T, the multivibrator output is high, hold-
ing the settrigger gates high, preventing a sweep
signnl, At T, the holdoff time is completed and the
multivibrator output goes low, activating the set-
trigger gates, At T, the trigger signnl goes posi-
tive and the sot-trigger gates output goes low, acti-
vating the main integrator which produces a hori-
zontal sweep sf gnaol.

445, At T,, the sweep is terminated and the
setreset miltivibrator output goes high, When
the set-resct multivibrator goes high, the holdoff time
signal starts and the set-trigger gates are locked high,
preventing a sweep. At the completion of holdoff
time, the sequence is regeated,

4-46. HORIZONTAL MODE ASSEMBLY.

4-47, This assembly controls main sweep, mixed

sweep, delayed sweep, external horizontal input and
the trace intensity in these modes. A switch selects
the type of sweep signal to be displayed.

4-48. The blanking circuit blanks the trace in the

'main sweep, delayed sweep and mixed sweep modes.

The blanking signal is applied to the gate assembly
(schemuatic 2) which controls the high voltoge oscil-
lator assembly.

4-49. 'The blanking circuit also intensifies the de-
layed portion of the sweep in the main sweep and
mixed sweep mode. When the delayed TIME/INV
switch is set to some position other than OFF, the
main sweep intensity is reduced and the delayed

‘sweep intensity is held at a normal level, providing

trace intensifl cntion

4-50. LOW VOLTAGE POWER SUPPLY, (See sche-
matic 2.)

4-61. The low voltage power supply operates from
three different power sources. The sources are ac
line, internal} battery or external dc line. The ac line
is applied to the input power module which is select-
able for 115- or 230-volt operation and has an ac
line protection fuse. The nc input is applied to a
step-down power transformer.

4-62. 'The line rectifier rectifies and filters the power
transformer ac output of approximately 36 volts. This
voltage is applied to the voltage regulator and a
rvipple filter which filters out the 120-hertz ripple.

4-53. The voltage regulator output is applied to the
low voltage converter. This stage converts the input
de power to useable, output de of different voltage
levels. The low voltage converter oscillates between

i

Theory

10 kHz and 45 kHz, depending upon the input voltage
nnd the output power,

464, The voltoge coupled from the converter to the
low voltage rectifier is filtered and applied to the
low voltage mother hoard which provides low voltage
distribution to the power supply module. A portion of
the +15 and —1b volts is fed back to the low voltage
regulator which determines the frequency and duty
cyele of the converter for output voltage regulation.

o The filtered voltages from the low voltage
mother board are coupled to the gate board. The gate
board provides filtering, fuse protection and distri-
bution of the low voltnge supplies to the rest of the
Model 1703A circuits.

4-56. HIGH VOLTAGE POWER SUPPLY.

4.57. 'The high voltage poweir supply consists of the
high voltage oscillator, power transformer, rectifying

" networks, and high voltage multiplier. When the

instrument ie turn on, the high voituge oscillator acti-
vates, couphng voltages from pins 1 and 2 into the
secondary pins 6 and 7, 5, 8, and 9, Pins 11 and 10
are connected to ﬁlnments of the CRT, The secondary
voltage at pin 7is connected through a rectifying diede
to the control grid of the CRT. Pin 8 of the secondary
is connected through a rectifying diode to the enthode.
A correction voltoge is coupled from this diode back
through a resistive divider network, controlling the
current source. The current source controls the oscil-
lator amplitude and thus the high voltage oscillator
output. The CRT voltages are negative, except for the
post-aceelerator voltage.

4-58. The CRT cathode voltage is fed back to the cur.
rent source, If the cathode voltage hecomes more
ncgative, less current is supplied to the high volt-
age (hv) oscillator, With less current supplied, the
amplitude of the hv oscillator output is reduced and
the cathode voltage will return to its normal operating
value. If the cathode voltage becomes less negative,
more current is supplied to the hv oscillator. The out-
put amplitude now increases and the cathode voltage
again returns to its normal operating value., A
1.875-kV peak-to-peak voltage is present at pin 9 of
the high voltage transformer. This voltage is applied
to the high voltage multiplier circuit where it is
multiplied by 4. The +7.5-kV output lS applied to the
post-nccelerator on the CRT.

4-59. GATE AMPLIFIER.

4.60. The gate amplifier has four inputs: one input
is from the INTENSITY control, another input is the
horizontal mode blanking input, a third input is the
vertical preamplifier chop blanking input and fourth
input is from the Z-AXIS INPUT. All of these inputs
contro} the intensity or Z-axis of the CRT. The output
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from the gote amplifier to the CRP grid increnses or
decrenses the intensity of the display.

4-61. STORAGE CIRCUITS,

462, Store  Operation, During store operation,.
the blanking circuit and the 30-usee, one-shot multi-
vibrator are activated, The blanking circuit output
is coupled (o the gate amplifier, turning the CRT
write gun off. The 30-usec, one-shot multivibrator
output is applied to the flood gun anode driver, This
signal turns the flood gun anode driver on and off,
When the flood gun anode driver is off, the flood

. gun s positive and accelerates the flood gun electrons

to the CRT, allowinyg n stored display to be viewed,

4-63. Conv Operation., In this mode, the conv
amplifier turns on, pulling the storage mesh driver
output to —40 volts. This voltoge causes the stornge
mesh to act as & control grid to the flood gun clectrons
nnd prevents the electrons from reaching the CRT
phosphor. Under this condition, the CRT acts ns n
conventional CRT.

4-64. Std/fast Operation, In the std mode of
operation, the max/write memory circuit is activated.
The max write pulse amplifier is turned off and
the write pulse amplifier is turned on, saturating the
amplifier. In the fast mode, the write pulse amplifier
is turned off and the max write pulse amplifier is
turned on, saturating the amplifier. The amplifier con-
trols the bias of the storage mesh driver, controlling
how positive the storage mesh will be pulsed.

4-65. In the std and fast operating modes, the cur-
rent source supplies between 0 mA (maximum persist-
ence) and 0.5 mA (minimum persistence) to the

' unijunction oscillator, This current activates the uni-
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junction oscillutor which provides negative pulses to
the J0-ukee, one-shot muitivibrator, The more cur-
rent supplied to the unijunction oscillutor, the
higher the output frequency of the J0-usee, one-shot
multivibrator, The 30-usee, one-shot multivibrator
output is applied to the persistence control circuit
that turns the pulse amplifiecr on and off, When
the palse amplifier is off, the storage mesh driver in-
put is clumped, When the pulse amplifier is on, the
storage mesh driver bins voltnge is estoblished, The
difference botween on and off status of the pulse
amplifier provides a storage mesh driver pulse output
between +4.8 volts and +10 volts, The frequency of the
erase pulses determines the display persistence and

~ the pulse amplitude determines the ernse depth.

66, Erase Operation. When the PUSH:ERASE

control is engaged, +160 volts is applied to the stor-
age mesh, bringing the storage mesh to the same

potential as the collector mesh, During this time,

the erase control circuit is nctivated, turning the
persistence control circuit off. With the persistence
control circuit off, persistence pulses nre prevented
trom being applied to the storage mesh driver.

467, During this time, the 100-Hz, astable multivibr
ator is activated, turning the collimator switehes on

“and off at 100-H. “ate. The collimator switches turn

the collimator output amplifier on and off, The col-
limator amplifier output changes the focusing of the
flood gun electrons to help ernse the CRT more
completely.

468, When the PUSH:ERASE controlis released, the
erase control circuit turns off and the persistence con-
trol circuit turns on. There is a 350-ms delay between
the time the PUSH:ERASE control is released and
the time the erase control circuit turns off,
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4-69. DETAILED CIRCUIT THEORY.

4-70. 'The following detailed theory is subdivided ne-
cording to module and referenced to the fold-out
-schematics in Section VIIL Ench schematic is num-
bered and indexed in the nppropriate text for ensy
location, '

4-71. INPUT ATTENUATORS.

472, The 35-MHz attenuators, AGAL and ABA2,
‘(schematic 3) provide attenuation, coupling selection,
attenuator compensation, and input eapacitance ad-
justment. The attenuators are compensated voltage.
divider types divided Into two cnscaded sections,
The front section provides division ratios of 1, 10,
and 100, The rear sectich provides division ratios
of 1, 2, and b,

4-73.. ABA1SI provides choice of coupling. Choices
are AC, DG, or GND. ABAICI provides a cutoff
froquency of 10 Hz in the AC position,

474, ABAICT and ABAICS provide at2nuator com-
pensation for the front portion of the attenuator,
These two components are adjusted for best fre-
" qecacy response, ABAIC2 and ABAIC3I provide input
;aup:lcitunce adjustment. These two componentsstand-
ardize the attenuator input capucitance so that when
& compensated probe is used, its compensation re-
mains constant ns the nttenuator ranges areswitched,
ASA1CI7 and ASAICIS provide attenuator compen-
sation for the attenuator rear section, ABAICL1 and
ABALCI2 provide input capacitonce ndjustment, RC
networks ASG1/AGR1 and AKC2/A5R2 protect the in-
put FETs (schematic 4) from high input voltages if
the nttenuator is sct to a high sensitivity range.

4-75. VERTICAL PREAMPLIFIER.

4:76. " The vertical preamplifier circuits provide the
following functions:

2. Amplification of signals from the input
attenuntors.

. b. Generation of channel A and composite syne
signals.

¢. A+BandA—B bperation.

d. Type of display,

e. Trigger selection,
4-77.  Front-panel controls to the vertical préampli-
fier determine de balance, position, calibrated ampli-

fication of the amplifiers, choice of display, and
internal trigger selection.

Theory

478, Schematic 4, Since channel A and channel
B ure similar, only channel A will be deseribed in
detail. Where channel B differs from channel A,
the difference will be described.

4:79.  AGAACL sets oscilloscope input capacitance to
approximately 27 pI', ABAMCRI, ASAACR2, AbBA4-
CR5, and ASAACRG forta n over-voltage protection
circuit. If the nltenuator input voltage exceeds 1.2
volts, these diodes conduct, limiting the voltage
applied to the input FET (ABA4Q1). The stray capne-
itance and ASA4RIS form an RC network which
insures that theinput impedance of ABA4QI iz nlways
positive and prevents oscillations if an inductive
source is connected to the amplifier, ABA4QL and
ABA4Q2 nre matched FETs conneetedl in a source-
follower configuration, ABA4QIL and ABA4Q2 offer
high input impedance thus preventing loading of
circuits under test. ASAIQLI provides impedance
matching, and ASA1Q2 provides de balance for the
channel A amplifiers,

+80. Emitter followers, ABA4QS und ABA4QS, pro-
vide low impedance drive to the remaining octive
circuits, AGRS is the gain vernier control, When A5RS
is set to the CAL position, all of the signal is coupled
from ABA4QS to the base of ABA4Q9. If ABAIRS is
moved from the CAL position fully cew, npproximutely
33% of the signal gels through, providing the 3:1
vernier range.

181. The collector current of ABASQS5 initintes the
channel A syne output. This current is fed to the chan-
nel A sync amplifier AGAIQL3, ABA4QL 5, nnd ABA4-
Q15 (schematic 5). Between ASA4Q9 and A5SA4Q10
is the position centering adjust (A5A4R40)} which
comvensates for mismntches’in transistors. Also con.
nected between these two tronsistors is the CAL
control, AGR12. A5RI2 sets amplifier gain with u
known input voltage, Also connected to the omitters
of ABA4Q9 and ASAIQL0 are the position controls
ABRI17A and B, which vary the vertical position dis-
play on the CRT. The signal outputs from the collec-
tor of ADA4Q9 and AHAIQIO are fed to channel
switches (ABA4QIB or ASA4QLY) on schematic 5.

482, Schematic 5. Channel switches ABA4QI8
and ASA4QLY are controlied by AGA4Q16. AGAIQIE
is controlled by J-K flip-flop A5A4U2 (schematic 7).
ABA4U2 is controlled by the DISPLAY switch. If
the channel A display is not used, the base of A5A4-
Q16 goes high, forward biasing A5A4Q16. This for-
ward biases ASBA4CR10 and ASA4CR11, When A5A4-

 CRI10 and A5A4CRI1 are turned on, ASA4Q18 and

ABA4Q19 are turned off, preventing a display on
this channel.

4-83. The channel switches for channel B operate
in the same manner except there ure two sets of
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transistors, ABA4Q20 and ABA4Q23 are used for the
B POLARITY NORM display, AGA4Q2]1 nnd ABA4-
Q22 are used for the B POLARITY INVT display.
The two transistor groups nre controlled by the posi-
tion of B POLARITY switch ABS1. Depending upon
the position of AGS, +5 volts is applied to the base
of the appropriate iransistors. The two displays are
summed at the collectors of ABA4Q18 and ASA4QI9
und applied to feedback amplifiers AGA4Q24 and

ABA4Q25, The A + B bal (A5A4R60) is ndjusted .

for maximum dynamic range of AbA4Q24 and AGA4.
Q25 when operated in the A + B mode. Feedback
from the collectors of A5A4Q24 nnd ABA4Q25,
through ABA4R66 und ABAIRG7, compensates for the
collector-to-base capacitance of the tronsistors. This
provides for better frequency response.

4-84. ABA4Q13 sums the current from A5A4Q5 and
the channel A syne zero control, ABA4RS0, ABA4-
Ql4 provides a gain of 10. This gain provides
100 mV of signal for each division of display deflec-
tion, Emitter follower, ASAIQI5 provides low im-
pedance drive to the trigger circuit {(schematic 9),

« 35, T ve signals from ABA4Q24 and ASA4Q25 are
applied to the delay line driver ABA4Q30 and A5A4-
Q31 (schematic 6), The RC networks in the emitters
of ABA4QI0 and ABA4Q3L provide for delay line
compensation.

4-86, Schematic 6. ABbA1Q26 and ABA4Q27 nre
the composite sync take-off transistors. The collector
output of A5A4Q26 is fed to shunt feedback amplifier
AbA4Q28. Feedback is from collector to base. Emitter
follower ABA4Q29 provides low impedance output to
drive the trigger circuit. Composite sync adjust, A5A4-
RBO, controls the output from A5A4Q26 and AGA4-
Q27. ABA4RB0 is adjusted for a zero-volt output
fromn the composite sync amplifier with zero volts in.

4-87. The delay line provides 160 ns delay to the ver-
tical signal. This allows the horizontal circuits suffi-
cient time to react so the display is in the proper time
sequence. :

4-88. Thedelay lineoutput signals drive ABA6Q1 and
ASA5Q2. Complementary current from ASAG6Q1 and
ABASQ2 drives shunt feedback amplifiers AGASQ3
and ASA5Q4. High frequency adjustment ABASCY, in
the emitters of ASGASQ1 and A5A5Q2, is set for opti-
mum pulse response shaping. Feedback in ABASQ3
and ASA5Q4 corrects pulse response due to collector-
to-base capacitance. The shunt amplifier outputs drive
cascode amplifiers consisting of ASASQ5, ABASQS,
ABASQ7 and ABA5QS. High frequency adjustment,
ASALCY adjusts the output for optimum pulse res-
ponse, :

4-89. The beam finder (PUSH:BEAM) circuit is ap-
plied to A5A5Q5 and ASA5Q6. When the PUSH:
BEAM pushbutton is pressed, less current is available
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to ABAGQS and ABAGQG, With veduced current, the
amplificution range of the eascode nmplifiers §s re-
stricted and insures that the signal will nlways be on
the CRT viewinyg arco.

A90. Schematic 7. The circuits shown on sche-
matic 7 control the channel switch controls (scheman-
tic 5), generate chop blanking, and select the internal
trigger signal,

4-01,  ABA4UI controls the channel controls und chop
blanking. Astable multivibrator AGA4Q32/A5A4Q33
is activated when the bage of AGA4Q32 s high. It free-
runs at approximately 800 kHz. When the base is low
the multivibrator is turned off. AGA4Q34 controls the
channel A switch control (schemntic 5) and ABA4QI5
controls the channel B switch control,

192, Flip-flop ABA4U2 has two outputs and three in-
puts, When C is high (open) and S is low (ground),
ABAIU2 acts as an asynchronous flip-flop and the Q
output is high. When S is high and Cis low, A6A4U2)
functions as before and the Q output is high. When'
both C and S are low, the Q and Q vutputs are high.
When both C and S are high, AGA4U2 funetions ns a
toggled flip-flop and a negative going transition oh

will cause the flip-flop to change states. i
}

493, ABA4U2isdriven by ASA4ULIC and ABA4UILD.
In the A, B, and A + B positions of the DISPLAY
switch, the ABA4U2 T input is held high because
ABA4ULD pin 9 is grounded (held low) by the rear see-
tion of AGS1. S

494, In the A position, the ASA4U2 S input is
grounded by the front section of ASS1 and ABA4Q34
is turned on. In the B position, the C input is ground-
ed by the rear gection of A5S1 and A5A4Q35is turned
on. In the A + B position, both the S and C inputs are

on.

4-95. In the A + B position of the DISPLAY switch,
the rear section of the switch connects +15 volts to the
A + B bal adj control A5A4R60 (schematic 5). This per-
mits correction of any dc unbalance caused by turning
on the channel A and channel B switches together.

4-96. The astable multivibrator is driven by ABA4-
UIA and ABA4UIB. In all positions of the DISPLAY
switch (except CHOP), the astable multivibrator is
turned off because ASA4ULA is grounded theld low)
by the front section of A5S1. In the CHOP position,’
the ground is removed and pin 2 goes high. During the

sweep time the alt trigger is high. Because both inputs -
are now high, the output (pin 3) is low. With this low,
the AGA4U1IB output, pin 6, is high and the ns;’n§ble ‘

multivibrator is activated. i

497, Inthe CHOP and ALT positions, the ABA4U2S

and C inputs are ungrounded and go high. ASA4ULD
pin 9 is also ungrounded and goes high. With this con-
dition, changes at pin 10 of A5A4U1D) controls the
state of ADA4U2,

grounded and both ABA4Q34 and ABA4Q35 are turned .
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4:98. Inthe CHOP position, the astable multivibrator
s operating and part of the output is npplied to AGA4-
UIC pin 12, During the time the alt trigger is present,
the astable multivibrator output caused AGA4U2 to
change state on each negative transition. The net re-
sult being that the channel switch controls (schematie
B) change hetween channel A and channel B at a 400-
kHz rate. The astable multivibrator chop blanking
output is coupled to the blanking circuits (schematic
19) to blank the CRT during channel switching.

499, Inthe ALT position, the astable mullivibratoris
ngain disabled and A6A4U1C is held high. Each nega-
tive going transition of the alt trigger causes ASA4U2
to change states. The net result being that the channel
switch controls (schematic 5) rlternate, at the sweep
rate, between channel A and chennel B,

4-100. The trig switch A5S2 selects either the chan-
net A trigger (schematic b) or the composite trigger
{schematic 6). The selecled trigger is applied to the
trigeer circuils (schematic 9),

4-103. CHANNEL A OUTPUT AMPLIFIER.

4-102. The amplifier (schematic 8) consists of two
paralleled operational amplifiers with common inputs,
common feedback resistor (ABAGRS) and a common
output, ABAGUI is an integrated circuit (IC) direct-
coupled operational amplifier that provides the
required amplification for de and very low frequency
input signals, ABA6QI-ABAGQM is & capacitive cou-
pled operational amplifier that provides amplifica-
tion for higher frequency signals. ABAGR13 permits
precise gain adjustment.

4-103. TRIGGER ASSEMILY.

4:104. The trigger assembly (schematics 9 and 10)
consists of the main and delayed trigger circuits. The
main trigger has choice of trigger coupling. Choices
are INT/EXT, AC/DC, HF REJ, and LF REJ.' The
delayed trigger is triggered internally or externally
and has choice of AC or DC coupling,

4-105. The main trigger provides two outputs to the
main integrator (schematic 11}, Oneoutput is themain
trigger signal and theotheristhe brightline autolevel.
The delayed trigger provides a trigger to the de!ayed
mtegmtcr {(schematic 13).

4-106. Schematic 9. Input to the main trigger cir-
cuits is from the vertical preamplifier (schematic 7)in
the INT position, and from EXT TRIG INPUT, J5in
EXT position. A6A252 provides AC or DC coupiing. LF
REJ switch, A6A283, is uocd to reject trigger fre-
qrency components below 16 kHz. HF REJ switch,
ABAZ2S8, is used to reject trigger frequency compo-
nents above 30 kHz.

4-107. Network A6A2R2 and AGA2C2 brotects FET
ABA20)] and A6A2Q2 from being over-driven. Diode

Theory

array AGAZCR1 through A6A2CR4 protects A6A2Q!
or A6A2Q2 from over voltege. These diodes turn on
at 1.5 volts, elamping the input signal,

4-108. One half of the trigger circuit amplifies the
signal and the other helf determines the triggering
point set by main TRIGGER LEVEL AGR1. A6A2S54
{main slope) determines which half of the trigger cir-
cuit amplifies the signal and which half provides the
trigger point. A6A2Q1 and AGA2Q2 are connected in
a source-follower configuration, providing high input
impedance, A6A2Q3 and A6A2Q4 provide low imped-
ance drive to the rest of the active components,
ABA2Q5 and AG6A2Q6 provide differentinl drive to A6-
A2Q7 and A6A2Q8, The differential drive removes
common-mode noise from the signal waveform, AGA2-
Q7 and A6A2Q8 provide differentinl drive and pulse
shaping to current steering switches A6A2Q17 and
ABA2QIB.

4:109. The current steering switches, set-trigger
gates and the trigger outputs for the main and de-
layed triggers are nearly identical soonly themain cir-
cuits will be discussed, The bright line auto circuit will
be explained separately, |
4-11v. Schematic 10. The current steering switch-
es, AGA2Q17 and AGA2Q18, ureudlfferenhnllydnven
differential amplifier whose static dc level is closely
controlled. » |
4-111. The set-trigger gates, AGA2UIA and A6A2-
U1B, consists of two OR circuits with biasing and feed-
back. A step-by-step explanation of the set-trigger

' gates is given in figure 4-6. The set-trigger gates have

two functions; to genernte a signal to initiate the
sweep upon receipt of a trigger, und to prohibit fur-
ther triggering during sweep and hol loff, The set-
trigger threshold voltage is set by main tnggersensltl
vity adj AGA2ZR46.

4-112, The bright line auto circuit consists of AGA2.
Q21 through A6A2Q24 and Schmitt trigger A6A2Q25
and A6A2Q26, |

4-113. When AGA2UI1B pin 8 goes low and A6A2Q19
turns on, pin 9 goes high and A2A2Q20 turns off. A6-
A2Q21 turns on and saturates. If no further trigger sig-
nals are applied, AGA2Q21 turns off and the A6A2Q21
co'tector voltage decays through an RC network con-
sisting of ABA2R54, A6A2CI1 and A6A2RH5. When
the voltage decays to approximately —16 volts, A6-
A2CR12 turns on. A6A2Q23 and A6A2Q24 turn on and
Schmitt trigger AGA2Q25/A6A2Q26 turn on. When
the Schmitt trigger turns on, +15 volls is applied
through to the main integrator AB6A3Q1 (schematic
11).

4:114, 'The delayed functions are identical to the
main trigger except it has no bright line auto circuit.
The trigger signal is coupled through A6A2Q29 to
delayed integrator A6A4Q1 (schematic 13).

[} ‘1'9
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RULES FOR OR GATES

1, I any input is HI, output is HL

2. Ifoll inputs are LO, output is LO,
SWEEP PERIOD (io to I1)

Main sweep begins (t;).

Trigger inputs (waveforms A and B) from
Q17 and Q18 are latched below the threshold
(waveforms D) and E),

3. Allinpits to ULA and UIB are LO,

4. Muin trigger output is HI (waveform G).

HOLDOFF PERIOD (1, to L)

1. The sweep ends (t;) and the sweep com-

parator (schematic 11) resets the set-reset
multivibrator, Holdoff begins.

2. Pins 1 and 13 of Ul follow the reset level HI.

3. Pins 6 and 8 of Ul go H] (rule 1). This
couses: D N :
a. Q19 turns off, main trigger'sutput (wave-
form G) goes LO, and the integrator
(schematic 11) is disabled. |

b. Pins 4 and 10 of U1 are unlatched, Their
levels may now go above und below the
threshold level ns the trigger input
changes {waveforms [) and E).

ARMED PERIOD {t, to t3)

1. After holdoff ends, the set-reset multivibrator
sets L.O,

2. The next LO (from Q17) on the arming input
{pin 4) causes the output of UIA to go LO
{rule 2) and latch.

3. UIB now has two LO inputs. The next LO
from Q18 will enuse the output of UIB to go
LO (rule 2) and latch. ‘

1. yWhen ULB goes LO (waveform F), the main
trigger goes HI (waveform G) and the inte-
grator turns on to reinitiate the entirc process,

NOTES

[ =]

1. Latching occurs whenever the output of an
OR gate goes L.O, The LO is coupled through
R45 (or RG0} to the colleetor of Q17 (or Q18).

:

L]

1

el

:

coLL. als _ I . ;
PIN 10, U1d . - ! This assures that the output of the transistor
. ; ! ! will never rise to the threshold voltage as it
Ui our v varies with the trigger input. Conversely, the
: ' b circuit unlatches when the output of the OR
MAIN TRIGGER ) | circuit goes HI. This permits the positive
- eur ) . ) excursions of the trigger waveform to rise
i ! E ) above the threshold level.

o b
AN Regn !///: . 2, The threshold level of this circuit is ecritical
17078-300 0 to proper operation. R3 permits adjustment of

’ ! the threshold level.
i
o Figured-6. Step—b'y—step Operation of the Set-trigger Gates
i 1
L0, L
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4-115. MAIN INTEGRATOR.

4-116. 'The main integrator (schematic 11) in con-
junction with the main sweep time nssembly (schema-
tic 12) generates the main sweep applied to the hori-
zontal circuits (schematic 16}, provides main blanking
to the horizontal mode assembly (schematic 16), and
alternate triggering to the vertical preamplifier (sche-
matie 7). The set-reset multivibrator terminates the
main sweep, terminates the delayed sweep if the
main sweep terminates first, and sets the set-trigger

gates (schematic 10) low to arm for a new trigger.

‘4-ll7. A6GA3QI has two inputs: one is the main trig-

ger through pin K, and the other input is the bright
line nuto level through ABASCRI and AGA3CR2, oi-
ther input will turn ABA3Q1 on. When AGA3QI turns
on, the sweep is activated. When ABA3QI turns off,
the sweep is terminated, When A6A3QL turns off
(sweep terminated), ABA3Q4 turns on, providing a
ground to the vertical preamplifier flip-Alop (schematic
7). This ground connection causes the flip-flop to
change state, alternating the channel being displayed.

4-118. Mnin blanking is nlso controlled when AGA3-
Q1 turns on. When ABA3Q1 is on, a ground is provided
through A6A3CRS turning the horizontal mode blank-
ing circuit off (schematic 16). This allows the troce to
be seen on the CRT, When A6A3Q] is off, the blank-
ing circuit is on, blanking the CRT.

4-119, When A6A3Q1 is on, current is drawn through
ABA3CRI turning AGA'Q6 off, With AGA3QS6 cff, the
Miller integrator {A6A5Q7 and A6A3Q8) in conjunc-
tion with the main sweep timing components (sche-
matic 12) generates a +12-volt positive-going ramp.
The ramp is applied through A6A3Q9 to the horizontal
mode assembly (schematic 16).

4-120. 'The ramp is also coupled back to comparator
A6A3Q2and ABA3Q5, This circuit sets the ramp limits
from +2 volls to +12 volts, The 2-volt limit is set by cur-
rent flow through A6A3R9, AGA3CRI12 and A6A3Q5
to ground. The 12-volt limit is set as follows. When the
ramp applied to AGA3Q5 reaches 12 volts, A6AIQ5
turns off, allowing A6A3Q2 to turn on. The current
flow turns A6A3Q3 on, which npplies a low to pin 5 of
set-reset multivibrator AGA3UL. When pin 5 goes low,
ABA3U1L changes state, making pin 6 go high. This
high is applied back to the trigger set-trigger gates
AGA2U1A and AGA2U1B (schematic 10}, When AGA2-
UI1B (pin 8) goes high, the sweep is terminated by
turning AGA3Q1 off,

4.121, If the bright line auto level is operating, the
following action will occur, When the ramp reaches
12 volts, A6A3U1 changes state, making AGA3ULA
pin 12 go low, forward biasing AGA3CRS3. This pro-
vides a ground, removing the bright line auto signal
from A6A3QI, terminating the sweep. : \

Theory

4-122, The holdoff time signel is also applied to the
set-reset multivibrator. While the holdoff time is in .
process, pin I of AGABUIA is high. This high causes
AGA3UIB, pin 6 output to remain high, locking set-
trigger gates AGA2U1A/B high, preventing a sweep.
At the completion of holdoff time, AGA3UIA pin 1
goes low, forward biasing AGA2CR9 which applies n
low to the set-trigger gates, allowing the trigger cir-
cnit to function on the next trigger signal,

4-123. Light driver, AGA1QI, turns off RESET light
A6DS2 when the output from A6A3UIB is high
{sweep off),

4-124. MAIN SWEEP TIME ASSEMELY.

4-125. The main sweep timing components {(schema-
tic 12) are tied to the main sweep Miller integrator.
Except for the five fastest sweep speeds (0.1 usec
through 2 usec) the RC timing is determined by the
main sweep time assembly. The eapacitor for the five
fastest sweep speeds on the main integrator board is
ABA3CS (schematic 11).

4-126. The operational amplifier, AGASQIA/B, A6-
ABQ2 and AGASQ3, is connected in an inverting con-
figuration. Sinceit is referenced to aregulated positive
voltage (+15 volts), it produces a negative voltage at
its output. This negative voltage iz cunnected through
one of the timing resistors to the Miller integrator
{schematic 11). Feedback for the amplifier is pro-
vided by AGASRI0. -

4:127. When main VERNIER A6R4 is used (out of
CAL pasition), the +15-volt reference is reduced to
some oiher veltage. This causes the operational am-
plifier output to rise toward ground. When the output
rises toward ground, the sweep runs more slowly.

4-128. DELAYED INTEGRATOR.

4-129. 'The delayed integrator (schematic 13) in con-
junction with the delayed b weep time assembly (sche-
matic 14) generates the delayed sweep npplied to the
horizontal circuits (schematic 16), and provides delay-
ed blunking to the horizontal mode nssembly (schema-
tic 16). |

4-130. The set-reset multivibrator terminates the de-
layed sweep, and starts the armed condition for the
delayed set-trigier gates necessary before generation
of & new trigger.

4-131. AB6A4Ql has two inputs: one is the delayed
trigger through pin K and the other is +15 volts for
AUTO operation through A6A4CR1 and AGA4CR2.
Either input will turn ABA4Q! on. Belayed blankingis

. controlled when A6A4Q1 turns on. With A6A4Q1 on,

a ground is provided through A6A4CR5, turning the
horizontal mode blanking circuit off (schematic 16).
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This allows the trace to be seen on the CRT. When A6-
Ad4Q1. is off, the blanking circuit is on, blanking the
CRT.

'4.132. When ABA4Q1 ison, current is drawn through
AGBAACRY turning off A6A4Q06. With A6A4Q6 off, the
Miller integrator (A6A4Q7 nand A6A4Q8) in conjunc.
tion with the delayed timing components (schematic
14), generates a positive going ramp. The ramp is am-
plified by A6A4Q9 and applied to the horizontal
mode assembly (schematic 16).

4-133. The ramp is also coupled back to comparator
A6A4Q2 and ASA4Q5. This circuit sets the ramp limits
from +2 volts to +12 volts. The 2-volt limit is set by cur-
rent flow through A6A4R9, AGA4CRI2 and A6A4Q5
to ground. The +12.volt limit is set as follows. When
the ramp applied to ABA4Q5 renches 12 volts, current
through A6A4R8B turns on A6A4Q2 which is refer-
‘enced to +12 volts. This action turns A6A49Q3 on, ap-
plying a low to set-reset multivibrator A6A4U1 pin 5.
When pin b goes low, pin 6 goes high. This high is
applied back to AGA2 set-trigger gates AGA2UZA and
ABA2UZB (schematic 10). When A6A2U2B (pin 6)
goes high, the sweep is terminated by turning A6A4Q1
off.

4-134. In AUTO operation the following action will
occur: when the ramp reaches 12 volts, pin 6 of AGA4-

" U1B goes high. This high is applied to pin 2 of A6A4-
ULA. AGA4UILA pin 12 goes low forwerd biasing A6-
A4CR3. This provides a ground, removing the +15V
drive to AGA4QI1, terminating the sweep.

4.135. The delayed set-reset multivibrator is con-
trolled by two other inputs. One input is from the
comparator Schmitt trigger (schematic 15) and the
other from the maln integrator sct-reset multivibrator
(schematic 11). The Schmitt trigger input activates the
set-reset multivibrator when the main sweep voltage
equalis the voltage set by the DELAY TIME control.
This input removes the ground path for the +15 volts
to A6A4Q1 in the AUTO mode and sets the set-trigzger
gates (schematic 10) for a new sweep in the TRIG
mode,

4-136. The main integrator input terminates the de-
layed sweep if the main sweep terminates before the

comparator Schmitt trigger is nctivated. AGA4U1IB'

pin 4 goes low and pin 6 goes high resetting the set-
trigger gates high for a new sweep. With the trigger
gates high, delay integrator A6A4Ql turns off ter-
minating the sweep.

.4-137. DELAYED SWEEP TIME ASSEMBLY.

4-138. The delayed sweep timing components
(¢chematic 14} are tied to the delayed sweep Miller
integrator (schematic 13). Except for the two fastest
sweep speeds (0.1 and 0.2 usec) the RC liming is deter-
mined by the delayed sweep iime assembly. The ca-
pacitor for the two fastest sweep speeds on the delay-
ed integrator board is ABA4C8 (schematic 13).

4-12
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4-139. The cperation amplifier, AGAGQIA/B, A6A6-
Q2 and ABA6Q3, is conuccted in an inverting con-
figuration. Since it is referenced to aregulated positive
voltage (+15 volts), it produces a negative voltage at
its output, This negative voltage is connected through
one of the timing resistors to the Miller integrator
(schematic 13). Feedback for the amplifie: is provided

. by ABAGR10.

4-140. When delayed VERNIER A6R5 is used (out of

CAL position), the +15-volt reference is reduced o

some other voltage. This causes ihe operational am-

plifier output to rise toward ground. When the output

rises toward ground, the sweep runs more slowly.
b '

4-141. HOLDOFF AND COMPARATOR.

4-142. The holdoff and comparator assembly (sche-
matic 15) delermines the holdoff time between
sweeps. The output from the holdoff amplifier is con-
nected to the main integrator set-reset multivibrator.
The set-reset multivibrator prevents the trigger gates
{(scheinatic 10) and main integrator (schematic 11)
from functioning during holdoff time.

4-143. The comparator circuit compares the main
sweep against a voltage set by the DELAY TIME con-
trol. When the main sweep reaches the voltage level

sei by the DELAY TIME control, the comparator acti-

vates che Schmitt trigger. The Schmitt trigger output

is applied to the delayed integrator, activating the de-

layed sweep circuits,

4-144. When the main integrator set-reset multivi-

‘brator goes high at the end of a sweep, a high is ap-

plied to ABA7QL. This high turns ABA7Q1 on and A8-
A7Q1 off. When ABATQ4 turns off, an expotential
ramp is generated at the collector of A6A7Q4. This
ramp is determined by A6A7C5, A6ATC6, AGATCT,
AGATCIO0, AGATC11, ABATCI2, A6A7R13 and TRIG-
GER HOLDOFF control A6R7. ABATCS through A6-
ATCT and AGATC10 threugh AGATCI2 are contraelled
by the position of the main TIME/DIV control. The
ramp starts at +15 volts and when it reaches approxi-
mately 0 volis, turns on holdoff amplifier A6A7Q7.

4-145. A6A7Q7 turns on when the ramp reaches 0
volt. This turns A6A7CR6 on, and couples a low to the
main integrator set-reset multivibrator. This activates
the muitivibrator and resets the trigger gates low to
operate on the next trigger signal,

4-146. Ramp comparator A6A7Q2 and A6ATQ3 com-
pare the main sweep against the vollage from the
DELAY TIME control. When the voltage from the
main sweep ramp equals the voltage from the DELAY
TIME control, AGA7Q3 turns on. This turns on Schmitt
trigger AGATUL. When A6A7UI turns on, pin 12 goes
from a high to a low state. This cutput pulse is differ-
entiated by AGA7C9 and A6A7R15 and sent to the de-
layed integrator set-reset multivibrator as a start pulse
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(the start pulse goes from a high to a low and returns

to n high state). This start pulse allows the delayed ‘

integrator to activate and generate the delayed ramp.
4-147. HORIZONTAL MODE ASSY.

4-148. The horizontal mode assembly (schematic 16)
determines the type of display (delayed, mixed or
main display) and provides the various blanking sig-
nals to the gate assembly (schematic 19).

4-149. Sweep displ&y switch ABASSIF provides se-
lection of the main sweep, delayed sweep, mixed
sweep or external horizontal input to be applied to the
horizontal preamplifier assembly. AGASBCRI prevents
the delayed sweep signal from being fed back into the
main integrator in the mixed sweep mode. AGABCR2
and AG6ABCR3 prevent the main sweep signal from be-
ing fed back into the delayed integrator in the mixed

. sweep mode,

4-150." The blanking circuit provides main blanking,
delayed blanking, mixed blanking and trace intensifi-
cation to the gate assembly. Inputs from the mein and
delayed integrators determine the output of the gate
assembly. Inputs to this circuit at pins 8 and J aresuch
that when the sweep is off, a high is applied to the in-
put and when the sweep is on, a low is applied.

4-151. Main Sweep Blanking. When the main
sweep is off, a high is applied to pin 8 from A6A3Q1
in the main integrator. This high reverse biases AGAS-
CR4 and blanking current {lows through AGASCRS5 to
the gate assembly..A ground is provided by sweep dis-
play switch AGASSIR to the anodes of AGASCRG and
ABASCR7, preventing the delay blanking circuit from
functioning in the main sweep mode,

4-152, Mixed Sweep Blanking. Blanking cur
rent in the mixed sweep mode is turned off by themain
time base and turned on by the delayed time base,
When the main sweep is on, a low is applied to pin 8.
This low forward binses AGABCR4 and main blanking
current is shunted to themain integrator. This low also
turns AGABQ1 off, which applies a low to AGASUIA
pin 2, causing pins 10 and 11 to go high. The high po-
tential at pins 10 and 11 cause pin 8 of AGASU1B to go
high. This high turns A6ABQ2 on, applying a ground
potential to the anodes of AGABCR6 and AGASCR7?
preventing delayed blanking current to the gate
assembly.

4-153. When the delayed sweep turns on, a low is
applied to pin J. This low is differentiated by AGASC3
and ABGABI9. The low is then applied to AGASULIC
pins 3 and 4. With pin 5 of A6ASBULC high and pins 3
and 4 of AGABUIC low, pin 6 goes high. This high is
applied to pin 9 of AGABU1B. With pins 10 and 11
high, and pin 9 of AGASUIB high, pin 8 of AGASUIB
goes low, turning AGABQ2 off. When AGABQ2 turns
off, AGASCRSG is forward biaced and the blanking cur-
rent is shunted to the delayed integrator.

Theory

4-154. When the delayed sweep terminates, a high
is applied to pin J and AGASCRS is reverse biased.

, Blanking current then flows through AGABCR7 to the

gate assembly, blanking the CRT. When the main
sweep terminates, a high is applied to pin 8 This re-
verse hiases AGABCR4 and main blanking current
flows to the gate circuit.

4-155. 'This high also turns AGASQ! on, When AGAS-
Q1 turns on, a high ia applied to pins 2 and 13 of A6-
ABUI1A. This high causes pin 120f A6ASU1A togolow
taking pins 10 and 11 of A6A8U1B low. When pins 10

' and 11 go low, pin 8 of AGABUI1B goes high turingen @

ABABQ2 When A6ABQ2 turns on, AGASCR6 and A6-

- ABCRT are reverse biased removing the delayrd sweep

blanking current.

4-156. Delayed Sweep Blanking. In the delayed
sweep mode, sweep display switch AGABSIR appliesa
low to pin 1 of AGASUIA. Pins 2 and 13 of AGASUIA
are low because the main sweep input has turned A6-
A8QI on. This condition caures pin 12 of AGASUIA
to go high, which takes pins 10 and 11 of AGASUIB
hlgh With pins 10 and 11 high, pin 8 goes low turning
ABABQ2 off. With ABABQ2 off AGABCRS is forward
biased and the delayed blanking current is shunted to

" the delayed integrator. When the delayed sweep ter-

minates, ABASCRG is reverse biased and blanking cur-
rent flows through to the gate circuit.

4-157. Trace Intensification. Trace intensificn-
tion is provided when thedelayed TIME/DIV switchis
moved from the OFF position while in MAIN SWEEP |
mode. AGASBCR10 is normally on in the OFF pogition.
When the delayed TIME/DIV switch is moved from
the GFF position, AGASCR10 turns off, Current flows
through AGA8RI1 and AGASCR9 to the gate assembly,
This current dims the trace but is insufficient to blank
the trace. When delayed sweep turns on, the increase
in current flow goes through AGAZCRS to the delayed
integrator circuit, and the trace intensity returnstoa -
normal level which is trace intensification.

4-158. HORIZONTAL PREAMPLIFIER ASSEMBLY.

4-159. The horizontal preamplifier assembly (sche-
matic 17) amplifies the sweep signal, provides sweep
length adjustments, and controls the trace horizontal
position. Trace magnification (X10) and trace center-

ing is also provided by this circuit. Pins D through Uof
A6A9XAL! and pin D through U of AGA9XA2{schema-
tic 17) are shorted together. These connections provide
voltage distribution to the rest of the horizontal cir-
cuits and electrical connections between trigger
assembly AGA2 and the horizontal circuits.

4-160. The sweep signal is applied to the input of A6-
ASQ1. A6ASQ1 isbalanced by temperature compensa-
tion amplifier AGA9Q2. Differential amplifier AGA9-
Q3/A6A9Q4 provides drive to the horizontal output
amplifier. When the SWP MAG switch is set to X10,
the gain of the differential amplifier is increased by a
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factor of 10. AGA9R21 (X10 gain adj) is set for a gain
increase of exactly 10. Mag-adj, A6A9R2 is used to
center the X10 display. When the FUSH:BEAM awitch
. is engaged, less current is supplied to the differential

umplif’ ter, reducing its gain and assurin;:that thebeam

is not deﬂected off screen.

-4-16}. The honzontnl output amplifier (schematic
17) is a ciass B amplifier used to drive the CRT hori-
. zontal plates, As current is applied to inpuc, A6A10Q3
feedback current from output, A6A10Q5 is coupled
: bnck through A6A10R1, Since the input is conned’ d
- to o relatively constant point; the output volt'
changes to vary the feedback current. This voltu;,e
changeis a reproduction of the input current and isep-*
plied tu the horizontal plates of the CRT to move the
trace.

4-162, - EXTERNAL HORIZONTAL AMPLIFIER.

4-163, The amplifier (schematic 18) consists of three
cascaded differential amplifiers, a controlled current
source and a single-cnded emitter follower output
stage. The input of the first stage, FET differential
amplifier A9Q1/A9Q2, is driven single-ended from the
output of a compensated voltage divider consisting of
A9RI1, A9C1, ASR2 and A9C2. The input circuit pro-
vides the requ:red high impedance and voltage step-
down. A9CR1 and 2 8CR2 limit the voltage on thegate
of A9Q1 between +15-volts and —I5-volts.

4-164. Differentinlamplifiers A9Q3/ A9Q4 and A9Q5/
A9Q6 are driven differentially from the output of
A9Q1/A9Q2. The differential drive removes commoen

mode nois= from the signal waveforms and increases

the amplifier bandpass.

4-165. Controlled current sources A9Ul provides
temverature compensation for the amplifier by main-
taining equal currents intq thetwoinputs: Normally, a
change of current in A9QS3 will cause an opposite
 change in current in A9Q5 which, in turn, causes a
. change in the output voltage. When the current into
‘ABUI changes, the current at A9UL pin 8 changes a
like amount and direction by action of the controlied
curyent souyce, This change opposes the change in

A8Q5 and thus provides compensation.

Al ] : 1

4.166. A9Q5 drives' emitter follower A9Q7 which

,provides  the réqmred single-ended low ampedance '

output. Amplifier gain is a:ljusted by varying cal adj

A9RI5, A 10:1 ratio gain vernier ip provxded hy ext

honz VERN iER R6.
P J

4-167. GATE ASSEMBLY.

i

{ 4.168. 'J‘he gateassemb‘ (schematic 19) circuit sums

. current signals from five sources and develops an out-

put level which seta the biss on the CRT and thys cun-
" ! trols the display intensity. ’I'hecurrentsources are:the
_ input signal from the horizontal mode assembly; the

' '

a4
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chop blanking input from the vertical preamplifier as- |
sembly; the external Z-axis input (if any); the cur- ,!
rent through INTENSITY control R1 and blanking cir- |
rent from the storage circvits.

!
4-169. The INTENSITY control establishes the refer-
ence bias leve] on the CRT by setting the current level
through the summing amphfier (A4QI), Increasing in-
tensity of thedisplay by means of INTDNSITY control
will increase the conduction of A4Ql <

4-170. Summing amphiter A4Q1 adds the five input
currents and the feedback current prov:dmg an gutput
signal which is coupled through an emitter follower to
the complementary outvut amplifiers (A4Q3 through
A4Q6). The output amp'ifiers amplify the input signal
to the CRT control gria controlling the CRT trace in- .
tensity. A positive-going leve! will increase the con-
duction of e CRT and brighten the display.

Emitter-coupled multivibrator A4Q7 and A4-
Q8 provide a '1-kHz, 1-volt square wave calibration
output. A4Q9 amplifies the square wave. Cal ampl adj
A4R22, provides amphtude ndjustment of the calibra-
tion output signal. \

4-172. STORAGE CIRCUITS.

~173. Pulse Generator A8U7. Integrated circuit
ABU7 generates a pulse of fixed amplitude and
width. The pulse repetiticn rate is a function of
the RC time constant of A8RI, A8R2, and ASCI.
ABU? zene:ates a pulse when pin 6 reaches
approximately 2/C of the voltege at pin 8. The
pulse cuts off when pin 6 drops to approximately
1/3 of the voltage at pin 8. l'.

}
4 71, The pulse repetition rate of ABU7 is
e .olled by the front panel STORE TIME or
PERS(STENCE controls. With the STD or FAST
mode - swiiches pressed, PERSITENCE controls
the pulse repetition rate. With the STORE. push-

" button pressed, STORE TIME controla the pulae

repetition rate. Each pulse performs an erasing
function on the storage mesh Decrensing pulee
repetiticn rate increases display time: At control
‘settings helow 10V, ASA1IVR! or AGAIIVR?2 cuts
off, connecling the associated resistor in series
with the control voltage to further reduce’ pulse
repetition rate (increasing display persxstence}
With the CONV pushbutton pressed, A8U7 is
disconnected from any  control source, and the

pu]se gencrator cuts off. |

4-175. Flood . 'Gun Driver. Logic gates A8USB,
' ARUBA, and ‘ASU3A couple, the pulse train from

ABUT to amplifier ASQ13/A8Q16 during the store
mode nf operahon The three logic gates stop the
pulse train in.the other storagﬁ switch settings and
during the crase cycle. In all modes except store,

" ABQI3 is off, Current through ABR4, A8R5, an

1
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- ABR6 establishes n bias voltage on the base of

A8Q75. This voltage provides normal electron

flood. Emitter follower A8QIR presents a low

impedance to the flood, gun anoue.

4-116 In the store mode, DUIb"B from A8UT turn
A5Q13 on and off. This varies the pohentinl on the
flood gun tnode and turns the flood guns on anu
off: By reducing. the ‘on-time of the flocd guns,
hrightness of ' the stored trace is reduced. but
the time that a trace will be stored before fade-
positive oceurs is increased. S

awitch is open, pin 11 is at +6V through ABR40.
Th!a #6V turns on A8Q6 which tums on ABQ7. The

" current through A8Q7 divides between ASCRI and

ABCR2. The current through AS8CR2 establishes a
voltuge across A8BR19 which is applied ts ihe
storage mesh. With A8Q7 off, the storage nesh
recrives —50V through A8R23, stopping flood gun
electrons and causing the CRT to operate as a
conventional, nonstorage oscilloscope. With in-

, credsing positive voltage on the storage mesh,

persistence or storage time increnses within the
CRT. Diodes ASCR3 through ASCRG are protective
diodes for ABQLH and ABQI.

4178, The current throngh ABCR2 is .varied

“according to. the currest through ABCRI1. The

drain through A8SCRI is controlled as follows: ABU4C
and AS8U4D forin a flip-flop memory circuit. When
the STD or FAST pushbutton is'pressed, the flip-
flop will turn on either ABQ3 or ABQ4 1. ~nable
control by one of the two erase potentiometers
(ASRI5 or ABRI16). Pulses from ASU7 are applied
through ASUIC and ASUIB to swiich A8Q5 on
and off. When on, A8QS5 absorbs gll current throuph
ABCRI1, Whon ABQ5 is off, currenit through ASCRI1
is controlled by adjustment of the selected erase
potentiometer. The selected erase potentiometer
(ABR156 or ABR16) is adjusted to give the proper
storage mesh potential for the: operatmg mode
se!ected ;

4-179, Colhmator Drwe ABQI11 is forward biased
by A8R37 and A8CRS8. Current from ASR38 flows
through A8Q11 and divides between ASR36 and the
low output side: of flip-flop ASU4D/ASU4C,
depending on whether STD or FAST mode is
selected, The volitage on the collector of A8QL1 is
applied to the collimator through emitter follower
A8QI12. Potentiometers AS8R29 and ABR3I0 are
adjusted in- their respective modes for proper
coliimation (even spread of flood gun electrons
over the surface of the CRT). Astable multivibrator
A8UGB/ABUEC is cut off; it only operates during
the erase cycle.

418w, Slanking Circuit. Amplifier ABQI4/A8QI5
supplies current to the gate amplifier. Depending
on the conditions applied te *he logic circuits,

When the CONV
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current from A8Q14/A8Q15 will either enable the

. gate circuit for control by the oecilloscope sweep

circuitry, or disable the gate circuit to blank the
CRT regardless of the other pate inputs, When
ABUIA gets a low at any one of its inputs (CONV,

~ STD, or FAST pressed), its output is high. This

high ie applied to one'input of ASU4A. If the other

" input of ABU4A is kigh (erase cycle not in progress),

the output of ASU4A is low, The low is inverted
by A8U4B, turning on ABQl4 and tuming off
-A8QI6. I‘he negative voltage through ABRb53
enables the gate circuit. When STORE is selected
or during the erase cycle, ABQ14 is cut off, ABQL5
is turned on, and the collector current from A8Q15
disables the gate circuit, '

4-181. Erase Circuits. In FAST or STD operation,
the PUSH:ERASE pushbutton may be pressed to
crase the CRT. Normally A8Q1 and A8Q2 are
conducting and the outhut of ABU3B is Ligh.
When PUSH:ERASE is pressed, A8Q1 is tumed off
for a time determined by the time constant of
ABR42 and ABCIl. This supplies positive voitaga
to turn on A8Q8. When ABQS 'turns on, ASQY
saturates, supplying +160V to prime the storage
mesh for even erasure.

4-182. When A2Q1 swilches off, ASBU3B output
switches low. This low is inverted by ASUGA and
enables astable multivibrator ASUGB/ABU6C. The
output of the multivibrator varies current through
A8Qll, defocusing the collimator to aid in’
obtaining even erasure of the CRT.

4-183. The low from A8U3B also disables ASUIC
to stop storage mesh control pulses, and disables
A8U4A to blank the CRT write gun, ABUSA and
ABUSD are required only when erasing during

- STDSTORE or FAST-STORE operations {two

buttons pressed =t the same time). The low to
ABUBA cuts off the pulses from ASU7 to the flood
zun anode. In the other writing modes, the pulses
ere cut off by the high applied to ASU3A. In the
store niode, the PUSH:CR*™" pushbutton is
disabled. The low 1rvm ABU3B forces ASUSD to
cut off storage mesh pulses through ASU1B. In other
modes, these pulses are cut off through ABUIC.

4-184. When A8Qi turns on again, A8Q2 is cut
off to extend the erasure low on ASU3B for the
time constant of ASR45 and ABC12. A8QS8 and

. ABQY turn off, allowing A8QIO0 output to be set

by ABR15 or ASRI16 and erase all information on
the storage mesh.

4-185. +5V Power Circuit. When operating power
is turned off, ASCR? and ABC6 slow the turn-off
of all #5V circuits on assembly A8. This controlled
turn-off is done to prevent generating an erase
cycle when the oscilloscope power is turned off.

4-15
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4-186, OPEFIATII\G MODES.

4187, Stare In the store mode, the flood gun
anode is pulsed to view the stored display. A8Q5
in forward biased and the storage mesh potential
is held low because the current from ABQ7 is
divided between A8R17 and ABRI19. The CRT
wnte gun is disabled. ,

4-188. Conv. 'in the convenhonnl ‘nonstorage
mode, ABQ6 and ABQT are cut off and the storage
mesh potentml goes to —BOV through ABR23,
. eliminating ' the storage capability. All drive is

' disconnected from ASU7, stopping its pulse train,

The CRT write gun is ennbled. . )

4-189. STD. In the standard writing mode, the
ﬂood gun is turned on. The storage mesh potential

~watrolled according to adjustment of ASRIS
nnd PERSISTENCE, pctentiometer R8. The
_ collimator controls flood beam shnpe accordmg
to the adjustment of ABR30. The gate circuit is
enabled .
4-190, Fast. In the fast writing mode, all
circuits function the same as in standard writing
except that the storage mesh potential is governed
by adjustment of A8R16 and collimation potential
ia set by adjustment of ASR29.

4-'i‘lQ1. HIGH VOLTAGE POWER SUPPLY.

4-192. The high voltage power supply (schematic
22) develops the voltages used to operate the CRT, The
high voltage supply consists of a high voltage oscilla-
tor, current source, high voltage transformer, rectify.
ing circuits, and a high voltage multiplier,

- 4.193. High voltage oscillator A3Q1, activates when
the instrument is turned on. Current is drawn through
‘windings | and 2ofhigh voltage transformer A3A4A 1.
‘T1,'This current couples energy into windings 3 and 4.
This energy is coupled back in phase to the base of A3-
Ql, turning A3Q1 on harder. The signal developed on
pins | and 2isstepped up by A3A4AITI, rectified and
fi ltered '

4-194. De for the CRT cathode supply is obtained
from pins 8 and 6 of high voltage transformer A3A4-
A1T1, This voltage is rectified by A3A4CRS and filter-
ed by the associated capacitors, providing —1350 volts
- to the cathode. Feedback is coupled through RC net-
work A3A4R5, AJA4R4, R2 (FOCUS), A3A4R3 and
A3A4C2tothebaseof A3A4Q1. A3A4R1; A3A4R2, R2
and A3A4R3 form a reference network. Any variation
in feedback voltage level is ampliﬁed by Darlington
amplifier A3A4Q1 and ARA4Q2 and applied to the
base of ABA4Q3 to re-estabhsh the proper voltage
level of —1350 volts.

4-16
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4-195. Ifthecathode voltage goes in a more negative
direction, the voltage at the bose of A3A4QI will go
more negative, This reduces the output from A3A4Q1
and A3A4Q2. This causes the base drive of AJA4Q3 to
decrease, decreasing conduction, When A3A4Q3 de-
creases conduction, less current is applied to the base
of A3Q! causing the amplitude of oscillation to de-

" crease reducing the magnitude of the output voltage.

A3A4RI10 and A3A4CA4 provide high frequency roll-off
compensation,

4-196. A3A4CR7 and associated circuitry provide

,+—1400 volts to the CRT control grid. Blanking is pro-

vided to the CRT control grid through ABA4CR7 by the
gate assembly. The blanking input completely blanks
the CRT. As a less negative voltage is applied to the
grid circuit the trace intensity becomes brighter. As
more negative voltage is npplied, the trace intensity
decreases until it is blanked.

 4.197. Thesine wnﬁesignnlproduced by high voliage

oscillator AJQL is stepped up by the high voltage
transformer, AJA4ALlT1, which produces a peak-to-
peak voltage of approximately 1750 volts between
pins 9 and 6. This signal is applied to high voltage
multiplier circuit A5, which is a quadrupler circuit.
The multiplier assembly rectifies the input voltage, in-
verts it, and multiplies it to approximately +7000 volts
to drive the CRT post accelerator.

4-198. LOW VOLTAGE POWER SUPPLY.

4-199. Schematic 23 contains the power module, line
rectifier, part of the low voltage mother board and part
of the A4 gate assembly. The Al power module pro-
vides ac input power to the Model 1703A. The A2 line
rectifier rectifies the inceming e and provides some
filtering. The trickle charge circuit for the battery is
also contained on this board. The A3Al low voltage
mother board provides voltage regulation, filtering,
and full charge current to the battery, The A4 gate as-
sembly has the light driver for the scale illumination
circuits and the low hattery indicator circuit.

4-200. AIlF1 is the ncinput fuse. AiS] provides selec-
tion between 115- and 230-volt operation, The ac input
is applied to T1 which is a 3:1 stepdown transformer.

4-201. Zl rectifies the incoming signal. A2C1 and A2-
C2 are ripple filter capacitors, A2R1 and A2CR1 pro-
vides a trickle charge of 40 milliamperes to the bat-
tery in AC LINE operation. A2R3, A2R4 and A2C3
provide the line sync signal.,

4202,  AJA1Q1 and A3Q2 form a series voltage regu-
lator, A3A1R1 provides current to AJAI1VRI which
sets the base reference voltage of AJA1QL. A3AIR4
provides current limiting. AJAICR! is a protection
diode for A3A1Q! and A3Q2. A3AIC1 and A3ALIR3
form a ripple filter. ABAIRG and AJALCR?2 form the
full charge circuit for the battery. When the instru-
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ment is off, approximately 400 milliamperes is npplied
to charge the battery, This charging current is always
applied with the POWER MODE switch in AC LINE,
the ae power connected and the instrument POWER
switch set to off,

4203, POWER MODE switch S2, provides selection
'for AC LINE, INTERNAL BATTERY or DCLINE. S1
provides for power on or power off, F1 is in the line
during a! des of operation. J4 provides for NC
LINE in;  l'hisinputshould be limited between 11,56
to 36 volts, 18 watts maximum,

4.204. A4Q2 and associated circuitry form the light
driver network. When the instrument is operated in
any mode except INTERNAL BATTERY the circuit is
off. Current Nows through A4R30, AACR12 und DSI
when the instrument is turned on. When the instru-
ment ig operated in INTERNAL BATTERY and the
battery voltage drops below 22.56 volts, A4Q2 turns
on. DS1, AdR29 and A4C13 form a relaxation oscilla-
tor which causes DDS1 to flash. This is an indication
that the battery is discharged and further operation
may damage the battery,

4.205. Schematic 24 contains the low voltage con.
verter protection circuits and the low voltage convert-
er assembly. The protection circuit protects the instru-
ment in the event that the regulator fails, the de line
input is more than 40 volts, or the polarity of the de in-
put is reverse.

© 4.206. The A3A2 low voltage converter changes the

input dc voltage to usable dc voltages of different
levels. The low voltage converter assembly also con-
tnins the regulator network which controls the con-

. verter output,

4-207. A3AICR3protects the instrument againstade
vultage connected with the wrong polarity, If the
wrong polarily is connected, AJALCR3 turns on and
‘ the line fuse F1 (schematic 23) opens. If a de input over
40 volts is connected, ASALICR3 conducts which turns
on A3ALSCR1 and opens F1 (schematic 23).

4208, If the regulated +15-volt supply goes above
approximately 20 volts, bidirectional diode A3AICR5
turns on, AJAICRS, A3A1C2 and A3AILR9 form a re-
laxation oscillator whose output is coupled across
ABAILTI, rectified by ASA1CR4 and filtered by A3Al-
C3. Thls rectified voltage turns A3AISCRI on, open-
ing line fuse F1.

4209. A3A2Q2 with associated circutry form the

low voltage converter. This circuit changes the incom-
ing de voltage to useable dec voltages of different mag-
nitudes. A3AZRZ2 and A3A2VR2 form a voltage source
‘charging A3A2C7 through A3A2R6. A3A2C7 charges
"to the peak-point emitter voltage of the unijunction
transistor A3A2Q1. At this voltage, A3A2Q1 conducts
%upplying current through A3A2R12 to the base of A3-

A2Q2, This . rrent tuens on ASA2Q2 nllowing current
to flow in the primary windings of ABA2T'l and A3A3-
T1 (schematic 25). Ag thecurrent in these windings in-
creases, primary winding | snd 2 (A3A2T1) induces
voltage into pins 3 and 4 such that A3AZ2Q2 conducts
harder, The primary current continues to increuse un-
til the core (ASA2T1) saturates. At this point there is
no lobger magnetic coupling in ASA2T1 and AJA2Q2
turns of . When A3A2Q2 turns off, an open circuit con.
dition on pins ! and 2 of ABA3T] (schemutic 25) exists
and the energy stored in the primary windings of A3-
A3T1 cauvses o fly back voltage to appear on the see-
ondaries of ASAST1, This allows the secondary cir-
cuits to conduct, charging the capacitors to the requir-
ed de voltages.

4210, A fly back voltage also appears in the second-
ary windings ASAZT pins 3and 4. This fly back volt-
age turns on AJA2CRY charging A3A2CSE, When all
the energy kas left the core, the cyele is repeated with
AJA2CSE aiding the turn on of ABA2Q2. The inagnetic
field in the transformers provide drive for the rest of
the operntion.

4-211, A3A2VR3 is a protection disde protecting
ARASO2 from emilterto-collector hoeakdown., A3A2-
C1 and A3A2C2isolate the power supply trom ground.
Unijunction transistor ASA2Q1 fires only when the
instrument is first turned on. ASA2CR5 provides adis-
charge path for ABA2CT preventing A3A2Q1 from be-
ing turned on again, ,

4-212. 'The low voltage regulator controls the duty
cycie of the low voltage converter thus controlling the
output voltagre, Current into or out of pin 5 of ABA2TI
increases or decreases the duty cycle of the low volt-
age converter. An increase in current flow from pin &
decreases the conduction time of A3A2Q2 which low-
ers the output voltage from the low voltage rectifier
and filter network,

'4-213. The regulated +15 volts is applied to pin 3 of

the lew voltnge converter assembly. The regulated
—15 volts is applied to pin 10. The —156 volts turns on
reference diode ASA2VRL, The +15 volts is compared
to the voltage refcrence through A3A2R3 and A3A2-
R4. The diffurent current, which results in asmall volt-

. age variatinn, is applied to operational amplifier A3-

A2U1 whicl: is connected in the inverting mode. If the
voltage at pin 2 increases, the output at pin 6 de-
creacss. When the output of pin 6 decreases, A3A2Q4
turns on harder, drawing current through pins 6 and 5
of the transfonmer. Thisincreasein decurrent from pin
5 of A3A2T1 lowers the output voltnge.

4-214. If +16 volts decreases, the voltage applled to
" pin 2 decrenses causing an mcrease at the output of - . i
- ABA2U1. When the voltage i mcreases, 'A3A2Q3 tums i
. on provndmg more current into pm 5and 6 of ASA2T1.
_ The increase in dc current into pin 6 increases the con:

ductxon time of A3A2Q2 cauamg the output voltage to

4-215. A3A2CR1 and A3A2CR2 protect A3A2U1 in-
put. ABAZCL0, A3A2R13 and A3AZCI2 provides fre-
quency compensation. AJA2U1 operates open Joap de

and closed loop ac. The closed loop feedback is pro-
vided by ASA2C13 and A3AZR14.

4-216. Schematic 25 contains the low voltage recti-
fier and filter networks, the low voltage mother board
filter networks nnd the fuse protection circuits for the
low voltage power supply.

4.217. A3A3CRI through A3A3CRS provides rectifi- |

cation of the input signal from thelow voltageconvert-

I
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er (schematic 24). A3AJ3CI through ASA3CI10 provide
appropriate filtering.

4-218. A3AIC4 through A3A1C6 and A3AICS
AJALIC" provide further filtering to the low voltage
power supplies. ABAIR10 through A3A1R18 and A3-
A1R20 are bleeder resistors that discharge the capac-
itors on the low voltage rectifier nnd filter and the low
voltage mother hoard,

4-219. The A4 gote assembly provides fuse protec-
tion, filtering, and distribution of the low voltage to
the horizontel module and the vertical module.




Performnnce Check

Table 51, Recnmmended Test Equipment

Model 1703A

Instrunent Recommended Required Required
Type Model _ Characteristics For
Voltmeter Cal- | HP Model 745A Voltage: 5 mV to 160V PA
ibrator _ Accuracy: to 0.1'%
QOscillator HP Model 204C Frequency: 100 kHz A
: ' ; Voltage Qutput: 15 mV
'Time-mark HP Mode! 226A Time Marks: 0.1 usec to 2 sec PA
Generator in 1, 2, b sequence
Square-wave HP Model 211B Frequency: 100 kelz r
Generator : Risetime: <5 ns
~ Multifunction HP Model 3465A Voltage Range:, 1000V P,A,T
. Digital Volt- Accuracy: :0.1%
meter Resistance Range: 10 megohms
- Accuracy: 10.1%
Constant-nm- Customer’s Frequency: 50 kHz to 76 MHz P
plitude Sigaal Cheice Voltage Quiput: 50 mV to 5V p-p
Generator |
LC Meter | \‘! Customer’s Range: 30 pF A
. : Choice
50-ohm F'eed- HP Mode! 10100C | Resistance: 50 ohms P, A
through Termi- :
nation
650-ohm BNC RG 213 50-ohms “PA
Cable (1) 7 i
BNC Cable (2) | HP Model 10501A | 44 in. P A
Cable Assembly
BNC Cable ) | HP Model 10502A | 9in. P, A
Cable Assembly
Banana Jack HP Model 10110A Banana Jack to BNC PA
to BNC Adapter .
BNC \6 Binding HE Model 10111A BNC to Binding ’ost PA
Post Adapter ‘ : -
Test Leads HP Model 114024 Test Leuds P.ACT
RF Voltmeter HP Model 3406A Range: 35 mV p
Accuracy: 3%
101 f}ivider HP Model 10006D Divide Ratio: 10:1 A
Probe
1000:1 Divider HP Model K05- Iivide Ratio: 1000:1 A
Probe 3440A
. Monitor Oscillo- HP Model 1740A "Bandwidth: 50 MHz AT
Acope- .
: A
.,50-ohm Sampling | HP Model 11063A P
Tee ) ‘ . L
Service Kit HP Part No. Extender Boards and AT
i 01701-68701 Board Puller ‘ 7000-A.19A

Note 1. P.= Performance Check, A = Adjustment Procedure, 'T' = Troubleshooting.
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j Performance Check

SECTION V

PEHFORMANéE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains step-by-step procedures
for checking the instrument specifications as given
in table 1.1 of this manual. The performnnce check
procedure gives troubleshooting suggestions in case
the instrument foils to meet any speclﬁcntlon tested,
A table (performance check record) is provided at
the end of the pérformnnce check for recordmg
the measurements obteined in the first running of
the procedure. This record may be used to compare
measurements taken at later dates with the original.

“The procedures for making all internal adjustments

are covrred in paragraphs 5-128 through 5-23%. A
photograph showing the locations of all internal od-
justments controls is presented in figure 5-22.

5-3. TEST EOUIPMENT.

5-4. Test equipment reqmred for procedures in this
section is listed in table 6-1. Test equipment equivalent
to that recommended may be¢ substituted, prowded
it mects the required characteristics listed in the
table., For best results, use reccntly cahbrnted test

equlpment

5-5. PERFORMANCE CHECK.

b

56. The following subparagraphs describe proced-
ure to determine whether or not the instrument is
operating within the spec:ﬁcauons of table 1-1. 'This
check can bg used ns part of an incoming inspection,
us a penod:c operational test, or to check calibration
after repairs or adjustments have been made. Any
one of: the following checks can be made separatcly
if desired.

. 5-7. The first time the performance check is made,

enter the results on the performance check record
at the end of the procedure, Remove the record
from the manual and file it for future reference. Be
sure to include the instrument serial number on the
record for identification.

5.8. FRONT PANEL ADJUSTMENTS.

59. Set the instrument up and pe!i'dr‘m initiol ad-
justments outlined in Section III beivre procecding

;i 1 'with the performnnce checks or adjustment proce-

‘dures.

5-10. FRONT PANEL SETTINGS.

5-11. Begin each performance test and adjustment
procedures with the control settings listed below.
If a control is to be set to another position, it will
be listed in the procedures. After the completion of
each performance check or adjustment procedure, the
controls should be set back to the original front panel
settings.

PERSISTENCE......c0cennvireenn fully cew
INTENSITY ..ccovveviiinnrarnensrs fully cew
WRITINGSPEED L......covviivnnns STH
CHANNEL A VOLTS/DIV ............. 01
channel A covpling ......., ereeerraas AC
channel A vernier......... O CAL
channel A POSITION........... ;a8 required
DISPLAY ................................ A
........................... NORM TRIG
CHANNEL B VOLTS/DIV ......... R |
channel B coupling ............ eriraees AC
channel B vernier..............0...... .,.CAL
channel B POSITION ........... ns required
BPOLARITY,.......oooovivnivennnns ORM
HORIZONTAL POSITION...... ns- qulred
main VERNIER ;........covciviinan, - CAL
delayed VFRN!I-..R .................... "CAL
sweep display........... w0 MAIN SWEEP
main TIME/DMV.....ooovviviain, 5uSEC
delayed TIME/DIV ...coviviiiennnnn, OF1*
main AUTO/NORM ................ AUTO
delayed AUTO/TRIG ......oo.oo s AUTO
main INT/EXT ., v ovoiiieiiiiiiinns INT
~delayed INT/EXT.......ooieivievnnnnne INT
main AC/DC ...t DC
Cdelayed AC/DC...ovviiiiina De
main slope.......... TR [ .ot
delayed slape «...oovvnvininnnns bovverens +
main TRIGGER LEVEL ........ " pg required
delayed TRIGGER LEVEL,..... as required
TRIGGER HOLDOFF .............. NORM
SWPMAG......oviivreinreirinses X1

5-12. PERFORMANCE TESTS.

5-13. DEFLECTION FACTOR.

5-14, Specification. Ranges: from 10mV/div two b
V/DIV (9 ranges) in 1, '2, 5 sequence, Accuracy:
3% with vernier in CAL position. Vernier: contin-
vously variable between ull ranges, extends maximum
deflection factor to at least 12.5 volts/div. VERNIER
UNCAL light indicates when vernier is not in CAL
position.

5-1
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5-15. Description, 'The deflection facto: is checked
by applying a 400-Hz, voltage-calibrated signal to the
input. The display signal is compared against the volt-
age standard.

.5-16. Equipment.
a. Voltmeter Calibrator. :
lb. Banana Jack to BNC Adapter.
¢. BNC Cable, 4 in; -

5-! 7' ) I.P}t‘sicedure. |

. !
a. Connect instruments cs shown in figure 5-1.

ot

P
.. YOLTMETER !
CALIBRATOR MQDEL 17034
?éNgné JACK . i
ADAPTER CHan )
i A
BNC CABLE
g 1TO3A= A3
"

Figure 51. Deflection Factor Test Setup

b. Set Model 1703A main TIME/DIV to .5 mSEC.

' "¢ Set voltmeter calibrator controls for 50-mV
p-_'p output signal.

d. Observe CRT. Display should be 5 vertical
div 3% :

e. Observe vertical deflection factors specified in
table 5-2.

f. Set voltmeter calibrator output for 30V.
g. -Set CHANNEL A VOLTS/DIV to 5.

h. Rotate channel A vernier control fully cew.
VERNIER UNCAL light turns on. Display reduction
should be equal to or less than 2.4 div.

i. Rotate channel A vernier control fully cw into
CAL detent,

i

j- Connect voltmeter calibrator nutpﬁt to chen-
nel B INPUT. -

k. Set DISPLAY to B,
L 'Repent steps b through i for channel B.

m. Remove test equipment.

52
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Table 5-2. Deflection Factor Accuracy

Voltmeter Calibra- | VOLTS/DIV Vertical Dis-
tor Settings Settings play (Div)
(Volts p-p)
0.1 02 510,15
03 05 6 30.18
0.5 Ll b 20.15
1 2 6 $0.1H6
3 5 6 20.18
5] 1 5 :0.15
10 2 6 $0.16
30 51 6 0.18

n. To return to ,aitial settings, set Model 1703A
controls as follows:

CHANNEL A and B VOLTS/DIV ...... 01
main_ TIME/DIV.....oovvvvvennnes 5 uSEC

o. Refer to schematic 3 if any deflection factor
is not within specifications,

5-18. CALIBRATOR

5-19. Specification. Type: 1-kHz £10% square wave.
Voltage: 1V p-p £1%.

3-20.  Description, The frequency is checked by the
Mode! 1703A. The calibrator amplitude is checked
by comparing the calibrator amplitude against a
known 0.1%, 1V p-p signal.
521, Eguipment.
a.  Voltmeter Calibeator,
b. Banana Jack to BNC Adapter.
¢. BNC Cable, 44 in.
d. Test Lead.
5:22.  Procedure.

2. Connect instruments as shown in figure 52,

b. Set Model 1703A controls ns follows:

\
CHANNEL A VOLTS/DIV ..... [N |

channel A coupling ...co.coovvvvvnesns, De
main TIME/DIV..............c 2 mSEC

¢. Set voltmeter calibrator controls for 1V pp
output signal,

d. Adjust channel A vernier so display is exact[}

.6 div of vertital amplitude.

e. Disconnect voltmeter calibrutor.
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Mode! 1703A

VOLTMETER MNOEL 17034 I

CALIBRATOR

BANANA JACK
|/ 7o Brc
{ ADAPTER CHAN

BNC CABLE

CAL Y VOLT

A\
TEST LEAD

1TOIA=A =)
| : .l

Figure 5-2. Calibrator Test Setup

[ Connect CAL 1' VOLT output to channel A
INPUT with test lead. Bisplay should be 6 div
of vertical amplitude 20,06 div and 1 kHz :10%.

g. Remove test lead.

h. 'To return to initial settings, set Model 1703A
controls as follows: :

CHANNELA VOLTS/DIV ......... )]

channel A vernier..........vvvvvieine CAL
main TiME/DIV... ..... e ... BUuSEC

‘i. Refer to paragraph 5206 and schematlc 19
if test limits are incorrect.

5-23. RISETIME.

' 5-94. Specification. ‘Risetime is less than 10 ns;

direct or with 10:1 divider probe. Risetime is mea-
sured from 10% to 90% with 6-div input step from
a terminated 60-ohn source.

5-25. Description. A 100-kHz signal, with a risetime
of less than 5 ns, is applied to the vertical input
of the input. The risetime dlsp]nyed on the CRT
is then checked to see that it is less than 10 ns.
This measurement is made dl‘ et or with 10:1
divider probe. .'\

5-26. Equipment,

a. Squurc-walve {'»nerator.
b. 50-chm Feedthrough Termination.

c¢. BNC Cable, 44 in.

5:27.  Procedure.
a. Connect ‘nstruments as shown in figure 53.
b. Set main TIME/DIV to .1 uSEC.

c' Set square-wave ;.enerator controls for 60-
mV, 100-kHz oulput signal.

' Performance Check

SQUARE-WAVE
GENERATOR

MODEL 1703A

50-0HM
FEEDTHROUGH
TERMINATION

BNC CABLE

VOSA-A -4

5-30.  Description, To

Figure 53, Risetime Test Setup

d. Adjust HORIZONTAL POSITION control so
risetime portion of signal is in center of CRT.

e. Set SWP MAG to X10,

f. Measure pulse risetime - between 10% and
90" points (dotted lines on CRT). Risetime should
be less than 10 ns.

g. Connect square-wave gencrator output to
channel B INPUT.

h. Set DISPLAY to B.

i. Repeat steps b through f for channel B
risetime.

J Remove test equipment,

k. To return to initial settings, set Model 1703A

controls as follows:
\

\

DISPLAY.....oovviiiininnd A
main TIME/DIV................... bHuSEC
SWPMAG......... verennes X1

I -Refer to parograph 5221 and schematic 3,
1, 5 and & if risetime specification is not met.

m

5-28. BANDWIDTH.

5-29. Specification. (Direct or with 10:1 divider
probe, 3 dB down from 50-kHz, 6-div reference signal

from o terminated 50-ohm source) DC coupled:
de to 35 MHz, AC coupled: 10 Hz to 35 MHz.

check bandwidth, a constant-

ampltiude signal generator is used to apply n 6-div,

H0-kHz reference signal to the Model 1703A input.
The constant-amplitude signal generator frequency is

increased to 35 MHz. The signal amplitude displayed

on the CRT must always be equal to or greater

than 4.3 div to meet bandwidth specifications. This

measurement is made dlrect but mny be made with
10:1 divider probe. -

b3

|
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5-31. Equipment, ' ; . 535, Description. The input resistance is measured

. with an ochmeter to verify resistance.

a. Constant-amplitude Signal Generator. " '
b ' 5-36. Equipment.

1

b. RG 213 Cable. ;
a.  Multifunction Digital Voltmeter.

¢. 50-ohm Feedthrough Termination. : : !
' ' b. BNC Cable, 44 in,
5-32. Procedure.
: c¢. Banana Jack to BNC Adapter.
a, Connect instruments as shown in figure 5-4. :
, 5.37. Procedure. .
b. Set constant-amplitude signal generator con- N

trols for 60-mV, 50-kHz output signal. a. Connect instruments as shown in figure 5-5.
. Adjust main TRIGGER LEVEL for stable dis- | b Set Model [703A controls as follows: ! \
play. '

chnnne!Acoupling"...........'.......... De

d. Adjust constnnt-amphtude slgnal generator channel B coupling'................0n. DC

voltage vernier for 6-div vertical display.

’

c. Set multifunction digital voltmeter controls

e. Set constant-amplitude signal generator to measure 10 megohms.

controls for frequency output of 35 MHz. Vertical

:illl?:lh;y:s :;lnv CRT should be equni to or greater : d." Connect BNC cable to channel A INPUT.
' - ' Multifunction digital voltmeter should indicate l

f. 'Connect .constant-nmplitude signal generator megohm 2%

tochonnel B, e. Check all CHANNEL A VOLTS/DIV ranges

g. Set DISPLAY to B. per table 53.

h. Repeat steps b through e for channel B. = ¢ Moye BNC cable from channel A to channel
. R ‘ C : B. Multifunction digital voltmeter should indicate
L. Remove test equipment. 1 megohm 22,

J. Toreturnto mmal settings, set DISPLAY to A. ' '
g. Check all CHANNEL B VOLTS/DIV rnnges
k. Refer to schematlcs 3 through 7 if either per. table 5-3.
channel does not meet bandwidth specification.

5-33. INPUT RESISTANCE. h. Remove test equipment, '
: l}
3-34. Specification. The input is 1 megohm 2% i. 'To returr to initial settings, set Model 1703A
shunted by approximately 27 pF. controls as follows:
. }
T — _ # . I “f
' MULTIFUNCTION t
CONSTANT~ AMPLITUD! . ,
Ariivg GENERE“ORE  MODEL 17034 DIGITAL VOLTMETER ____MODEL 1703A
- cHan
? i i
1 )
50-0HM ' : '
1 FEEDTHROUGH , / : , i
3 CADE TERMINATION | BNC CABLE _
BANANA JACK . 8
. TO BNC ADAPTER | 1703heA &
— S i N
Figure 5-4. Bandwidth Test Setup ~ Figure'5-5. Input Resistance Test Setup
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specification is not met.

CHANNEL A VOLTS/DIV .........0 v 01
' CHANNEL BVOLTS/DIV ...........0s 01
-+, channel Acoupling .........ooinnennnnn AC
. channel Beoupling ...............c.o.0, AC

.. j. Refer to schematic 3 and 4 if input resistance

Table 5-3.  Input Resistance Y
VOLTS/DIV . Resistance
- Setting Min  Actual = Max
02 0.98 megohm 1.02 megohm
05 0.98 megohm 1.02 megohm
1 (.98 megohm 1.02 megohm
2 (.98 megohm 1.02 megohm |
D 0.98 megohm 1.02 megohm
1 0.98 megohm L .02 megohm
2 0.98 megohm 1.02 megohm
5 (.98 megohm 1.02 megohm

1

1 ; 4

5-38. COMMON MODE REJECTION RATIO (CMRR) :
5-39. Specification. Frequency: de to 1 MHz. CMRR.

" at least 40 dB on 10 mV/DIV range, at Teast 20 dB

on all other ranges with verniers set for optimum
rejection. Common mode signal amphtude equal to
30 div.

1

'
i

¥
Ve

5-10. Description. 'This measurement is made by
applying identica! signals to channe] A and channel
B and operating in the A — B (B POLARITY INVT)
mode. The signal display .on the CRT will be the
common mode signal. '

5-41. Equipment.
) + I
2. Constant-amplitude Signal Generator.

b, BNC Cable,/9in.

c. BNCTee. R

*d. RG 213 Cable.
e. 50-ohm Feedthrough Termination.
542, l Pracedure. .

a. Connect instruments os shown in figure 5-6.

b. Set Model 1703A cuntruls as fol.ows L

CHANNI-.L AVOLTS/DIV .vvvvieee s 05
S main TIME/DIV. oo ierienees -

Performance Check

" |
CONSTANT=-AMPLITUDE
SIGNAL GENERATQOR MODEL 1TO3A
CHAN CHAN
o A B
BNC CABLE ? ?
BNC TEE BNGC CABLE
RG 213 CABLE 50=-0HM
FEEDTHROUGH
TERMINATION
.
i h ,
j, 1703A-2-12

Figure 56. Common Mode Rejection Ratio Test Setup,
c. Set constant-amplitude signal gene}ator con-
trols for 50-kHz, 0.3V p-p signal as:viewed on Model
I7l].3A CRT : . 3

d Set DISPLAY switchto A + B.
e. Set CHANNEL A VOLTS/DIV to ,01.

f. Set B POLARITY to INVT. Dlsplay should he
less than 0.3 div.

g Increase constant-amplitude signal genemtbr
frequency to 1 MHz. Display should be less than
0.3 div. For all other vertical sensitivity vanges

. (VOLTS/DIV), 30 div of signal at 1 MHz applicd

.to channel A and channel B INPUT will result in
o, deflection factor equal to or less than 3 div. De-
ﬂechon factor is with channe! A and channel B
verniers ad;usted for optimum CMRR. .

" h Rcmove test equipment.
‘4. To return to initial bettm[.,s. ‘set Model 1703A

controls as follows:
Hl L

DISPLAY... 5ot A
B POLARITY........ feeneneneerns .. NORM
channel A vernier.........ovvirnivnnns , CAL
channel B vernier..... ’r ....... SUU - CAL

s ' '

j. Refer to schematics J through b if CMRR
specification is not met.
Co

5-43. CASCADED AMPLIFIER GAIN.

544, Specification. Amplifier gain shall be 10 3%,

5-45. Description. Gain is checked by connecting
CHANNEL A OUTPUT to channel B INPUT, in-
serting a known amplitude, 400-Hz signal into channel

+ + A INPUT and observing CRT deflection.
S : ‘
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546, Equiﬁment.
a. Voltmeter Calibrator.
b. BNC Cable, 44 in.
c¢. BNC Cable, 9in.
5-47. Procedure.
a. Set instrumeﬁts up‘as shown in figure 5-7,
b. Set Model 1703A controls as follows:

DISPLAY..... Crrerbaareaee, T |1
main TIME/DIV............ To observe con-
' venient number of cycles

¢. Set voltmeter calibrator controls for 65-mV
signal. ‘

'd. Observe CRT. Vertical deflection shall be 5
div $0.15 div.

", e Remove test equipment.

LB}
J

¥
f. To return to initial settings, set Model 1703A

controls as follows:
+

main TIME/DIV..............
DISPLAY........... e eetee o peere A

g Refer .to pamgmph 5226 and - schematic 8
:f specifi cntlm is not'met. '

5-48 CASCADED AMPLIFIER BANDWIDTH

5-49, Speclﬁcat:on Cascnded bandwulth shull be
dMHz. : . ,

5-50. Description, Bandwidth is checked by inserting_
first & 50-kHz signal, and then a 3-MHz signal into

channel A INPUT and comparing output detlections

Model 1703

551, Equipment.
a. Constant-amplitude Signal Generator,
b. RG 213 Cable.
¢. 50-ohm Feedthrough Termination.
d. BNC Cable, 9 in.
5-32.  Procedure.
Connect instruments as s\mwn in figure 5-8.
b. Set Model 1703A controls as follows:

DISPLAY.....coiiiriiiiiieanees brreens B
CHANNEL B VOLTS/DIV ........ RN |
main TIME/DIV.,... To observe convenient

number of cycles

¢. Set constant-amplitude signal generator con-
trols for 50-kHz output signal.

d. Adjust constant-amplitude signal generator
output nmphtml 2 for 6 div of trace deflection. -

{

f
¢, Change ¢dnstant- amplitude signal generator
frequency to 3 MHz, Observe CRT deﬂectmn shall
be 4.3 div or greater. |

' f.{ Remove test equipment.

£ To return to initinl settings, set Model 1703A
csmtmlb as follows:

i

I)I‘Sl’l AY e oA
CHANNEL B VOl 'l“a/l)lV ............. 01
main 'I‘!Ml‘../[)lV. e eres HuSEC

+
[ ! ot

" h. Refer to schematic 8 if speéiﬁcmion is not

on the CRT. | " met. !, !
. o
vOLTMEIIER CONSTANT-AMPLITUDE I
CALIBRATOR MODEL 1703A SIGNAL GENERATOR - MODEL 17034
: b 1.
. ' : ;
. Y J ' 1
CHANA  CHANB CHAN A . .. JCHANA  CHANB CHANA
INPUT INPUT  QUTPUT 0 | INPUT ) lhf_)PuT UTPUT
o (o} O "
!
) ' 44IN.BNC . L )
CABLE ‘9 IN.BNC RG 213 CABLE SIN.BNC
CABLE N CABLE
) 50-0HM .
1703449 IFEEDI’HROUGH TERMINATION 1708 410
R

Figure 5-7. Cascaded Amplifier Gain Test Setup

!
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Figure&58. Cascaded Amplifier Bandwidth Test Setup

)
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5-53. MAIN SWEEP TIME.

5-54. Specification. Range: From (0.1 usec/div to
2 see/div (23 ranges) in 1, 2, 5 sequence. Accuracy
is 3% with VERNIER in CAL position. VERNIER:
continucusly variable between all ranges; extends
slowest sweep to atleast 5sec/div. VERNIERUNCAL
light indicates when VERNIER is not in CAL posi-
tion. Magnifier: Expands all sweeps by a factor of
10 and extends the fastest sweep speed to 10 ns/div.
Accuracy is 5%, includes 3% accuracy of time base.

5-55. Description. The instrument time base is com-
pared ngainst a time-mark generator to verify speci-
fications,

" 5.56. Equipment.

. a. 'Time-mark Gencerator.
b. BNC Cable, 44 in.

5- 57 Procedure, | |

|
i

T Connect mstruments as shown in ﬁgure 59.
b, Set Model 1703A controls ns follows

: CHANNFLA VOL’I‘S/D[V ..... as required
mn T[ML/DIV ................... 1 uSEC

e, be.t hme-mork gene otor wntrols for 0.1-usec
time-mark output |

d. Adjust HORI/ ON’I‘AL POSITION control so
first marker-is aligned, with first left-hand vertical
graticule, Eleven markers should be present on CRT,

e. Checkirest of main TIME/DIV :.uttm;,b umng
table 5-4.

£, Set main 'l‘lME/l)'[V switch m"-t uSEC,

g. Set time-mark generator for 5-usec time-mark

“output.

Performance Check

Table 1. Main Sweep Performance Check

Time-mark Muain TIME/ Time Marks
Generator | DIV to Check
0.1 usec JuSEC | Hin 10div 0.3 div
0.2 usec 2 uSEC
0.5 usec b5 uSEC
1 usec 1 uSEC
2  usec 2 uSEC
6 usec 5 uSEC
10 wusecc 10 uwSEC
20 usec 20 uSEC
50 usec 50 uSEC
0.1 ms .1 mSEC
0.2 ms 2 mSEC
0.5 ms b5 mSEC
I ms 1 mSEC
2 ms 2 mSEC
-5 ms 5 mSEC
10 ms 10 mSEC
20 ms -2 msEC
50 ms 50 mSEC
0.1 sec 1 SEC
0.2 sec 2 SEC
© 0.5 see .5 SEC
1 see 1 SEC
2 see 2 SEC

TIME—-MARK
GENERATOR MODEL 1703A
CHAN
A
9 Q
BNC CABLE
1703A~A=8
___

Figure 59. Main Sweep Time Test Setup

h. Adjust HORIZONTAL POSITION control so
three time marks appear on CRT,

i. Rotate main VERNIER fully cew, VERNIER
UNCAL light should be on. Time period between
time marks should be less than 2 div.

L Return main VERNIER to CAL position.

k. Set time-mark generator for l-usec time-mark
output. Eleven time marks should appear on CRT,

L. Set SWP MAG to X10.

m. Adjust HORIZONTAL POSITION control
until two time marks appear. Time marks should
be 10 div apart £0.5 div.

n. Remove test equipment.

o. To return to initial settings, set Model 1703A
controls as follows:

CHANNEL A VOLTS/DIV ............. 01
main TIME/DIV......cccovvnnnnnn. 5 uSEC
SWPMAG.....ovviriiiririnnenirnns X1

p. Refer to following paragraphs and schematics
if any of these test fail:

(1). Sweep ranges: paragraph 5-181; schematics
11 and 12, .
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(2). Vernier check: paragraph 5»|Bl;‘ schematies
11 and 12,

(3). SWP MAG (X10) check: paragraph 5-191;
schematic 16. , ‘

5-58. DELAYED SWEEP TIME.

5-59. Specification. Ranges: From 0.1 usec/div to
0.2 sec/div (20 ranges) in a 1, 2, 6 sequence.

Accuracy: :3% with VERNIER in CAL position. VER-

NIER: continuously variable between all ranges; ex-
tends slowest sweep speed to at least 0.5 sec/div.
VERNIER UNCAL light indicates when VERNIER
is not in CAL position.

5-60. Description. The delayed time base is com-

ared against n time-mark generator to verify specifi-
cations.

5-61. Equipment.
a. Time-mark Generator.
_b.. BNC Cable, 44 in.
5-62.  Procedure.
ﬁ. Connect instruments as shown in figure 5-10.

‘b. Set Madel 1703A controls as follows:

CHANNEL A VOLTS/DIV ., .... _ as required

: for comfortable display
delayed TIME/DIV ................ 1 uSEC
sweep display.......... DELAYED SWEEF
main TIME/DIV................ ie. 2uSEC

c. Set time-mark generator controls for 0.1-usec
time-mark output.

d. Adjust HORIZONTAL POSITION controlsso
first marker is aligned with first left-hand vertical
graticule. Eleven markers should be present on
serren. ’

TIME=MARK

GENERATOR MODEL ITO3A
CHAN
A
o | Q

BNC CABLE

Figure 5-10. Delayed Sweep Time Test Setup
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¢, Check rest of delnyed TIME/DIV settings
using table 5H. Mnin TIME/DIV control should
be one sweep speed slower than delayed TIME/DIV,
f. Set delayed TIME/DIV switch to 1 mSEC.

g. Set time-mark generator for 5-ms time-mark
output,

h. Adjust DELAY TIME until three time marks
appear on CRT.

i. Rotate delayed VERNIER fully cow. VERNIER
UNCAL light should be on. Time period should be
equal to or less than 2 div,

Note

Sweep length decreases as delayed
VERNIER is turned cew.

j. Return delayed VERNIER to CAL position.
k. Remove all test equipment,

1. To return to initial settings, set Model 1703A
controls as follows: ‘ :

CHANNEL A VOLTS/DIV ............. 01
delayed TIME/DIV ................... OFF
sweep display............... MAIN SWEEP
main TIME/DIV.............cc00 5uSEC

m. Refer to paragraph 5-186 and schematics
11 and '15 if any tests fail,

-Table 6-5. Delayed Sweep Performance

L
Time-mar : | Delayed TIME/[ Time Marks
Generator DIv to Check
0.1 usec JuSEC | 11in10div:0.3div
0.2 usec ZuSEC |
0.5 usec HusSEC
1 usec 1 uSEC
2 2 uSEC
5 usec 6 uSEC
10  usec 10 uSEC | :
20 usec 20 uSEC
50 usec 50 uSEC
0.1 ms .1 mSEC
0.2 ms 2mSEC
0.5 ms b5 mSEC
1 ms ! mSEC
2 ms 2 mSEC
5 ms 5 mSEC
10 ms 10 mSEC
20 ms 20 mSEC
50 ms 50 mSEC
0.1 sec 1 SEC .
0.2 sec 2 SEC
Lﬁ R ﬁ:
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5.63. DELAYED TIME ACCURACY.

564, Specification. Accurncy: t1'%,

5-65.  Description. The delay time accuracy is check:

ed ngninst a calibrated standard to verify nccuraey,

5-66. Equipment.
a. Time-mark Gcner;ltor. W
b. | BNC Cable, 41 in.
5-67. Procedure.
a, éet instruments up as shown in figure 511.
b. Set ' Mudel 17()3A controls as  follows:

"CHANNEL A VOLTS/DIV . as required for
comfortable display

main TIME/DIV............ verress I MSEC
delayed TIME/IXV ....oovaentns 10 uSEC

¢ Set time-mark generator for I-ms time-mark
output.

d. Adjust DELAY TIME dial to intensity second
time mark from left.

e. Set sweep display to DELAYEID SWEEP.

f. Adjust DELAY TIME dial to center visible
time mark on center vertical graticule line. Note
DELAY TIME dial setting.

DELAY TIME dial
g Set sweep display to MAIN SWEEP.

* h. Adjust DELAY TIME dial to intensity 10th
time mark from left.

i Set sweep display to DELAYED SWEEP.

» TIME~MARK

GENERATOR MODEL I7T 38

CHAN
A
Q

) C BNC CABLE

ITOBA- A-8

" Figure 5-11. Delay Time Accuracy ’l‘e'st:'fSctup

3

b _‘ Terformance Check

J. . Adjust DELAY 'TIME dial to center visible
time mark on center vertical praticule line, Note
DELAY TIME dial setting.

DELAY TIME dinl ‘
k. Subtract setting in step [ from step j. Dilfer-

" enee shoulkd be 8.00 0.8,

. Disconnect test equipment.

m. 'T'o return to initial settings, set Model 1703A
controls ns follows:

CHANNEL A VOLTS/DIV ............. 01
sweep display.......... vovv.  MAIN SWEEP
main TIME/DIV............ cererns BUSEC

n. Refer to schematie 15 if speetfication is not
met.

5-68. DELAY TIME LINEARITY.
5-69. Specification. Linearity: :0.2%.

5.70. Description. The linearity of the DELAY TIME
dial is checked against a calibrated standard to verify
linearity. :

5-71. Equipment,

a. Time-mark Generator.
b. BNC Cable, 44 in.
5-72.  Procedure.
. Set instruments up as shown in figure 512,

b. Set Model 1703A controls as follows:

CHANNEL A VOLTS/DIV ... as required
: for comforiable display

sweep display........... DELAY SWEEP
main TIME/DIV............... .. I mSEC
delay TIME/ZIMV ... ........ .. 1uSEC
TIME=-MARK
GENERATOR MODEL 17034
énnn
A
'l Q

BNC CABLE

1TO3A- A-B

Figure 5-12. Delay Time Linearity Test Setup
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¢ Set timemark generator for I-ms lime-mark
output. !

d. Rotate DELAY TIME dJiatew until first marker
is centered on center praticule line, Note DELAY
TIME dial setting, ;

{A) DELAY TIME dial
e. Adjust DELAY TIME dial cw until fifth mark-
er is centered on center vertical graticule line.
Note DELAY TIME dial setting.
{B} DELAY TIME dial
f. Adjust DELAY TIME dial cw until ninth
marker is centered on center vertical graticule line.

Note DELAY TIME dial setting.
(C) DELAY TIME dial

g. Perform mathematics given below. Note re-
sult of 0.00 20,02,

A = step d setting.

B = step e setting.

C = step f setting.
A+ (€58 _B <000 20,02
———

h. Disconnect test equipment.

i. To return to initin} settings, set Model 1703A
controls as follows:

CHANNELA VOLTS/DIV ............. ]}
sweep display..... Ceerrerens MAIN SWEEP
delayed TIME/DIV ................. .. OFF
main FIME/DIV................ 0 5uSKEC

j- Refer to schematics 11 through 156 if specif-
ication is not met.

5-73. DELAY JITTER,

! .
5-i4.  Specification. Delay jitter should be less than
0.005%,

5-75.  Description. The delay jitter is checked by ex-
panding the sweep 20 000 and visually monitoring the
jitter,

576. Equipment.
a. Time-mark Generator.
b. BNC Cable, 44 in.
5-77.  Procedure.

a. Connect instruments us shown in figure 5-13.

5-10

Maodel 170037

]

TIME - MARK
GENERATOR MODEL 1703A
CHAN
A
o o
BENGC CABLE
1TOBA- A-B
——— o

Figure 5-13. Delay Jitter Test Setup

b, Set Model 1703A controls as follows:

CHANNEL A VOLTS/DIV ..... as required

for comfortable display
main TIME/DIV................... 1 mSEC
delayed TIME/DIV ........... e bHuSEC

¢, Set time-mark generator controls for 1-ms
time-mark output,

d. Adjust DELAY TIME dial so intensified por-
tion of sweep is at 11th graticule line,

, i

e Set sweep display to DELAYED SWEEP.

f. Adjust DELAY TIME dial so display is center-
ed. Delay jitter should be less than I div which is
less than 005%.

Note
Disregard slow drift.

g. Remove test equipment.

h. 'To return to initial settings, set Model 1703A
controls as follows:

CHANNEL A VOLTS/DIV ............. 01
main TIME/DIV. .. ... brre e rrres HuSEC
delayed TIME/DIV ................. . OFF
sweep display ........oooaL MAIN SWEEP
DELAYTIME dial..................... 0.00

‘i. Refer to schematics 9 through 15 if specif-
ication is not met.

5-78. MAIN TRIGGERING.

5-79. Specification. Dc to 35 MH:z on signals
causing 0.5 div of vertical deflection in all disp’ay
modes except chop; de to 400 kHz in chop moas.
External: dc to 35 MHz on signals 50 mV p-p or more,




Model 1703A
5-80. Description. The 1anin triggering is checked
with knewn input signals to ensure proper triggering.
5-81, Equipnent.

a. Constant-amplitude Signal Generatof.

b.: RF Voltmeter.

e BNC Tee.

21. BNC Cable, 9in. (2)

e. RG 213 Cable.

f. 50-ohm Feedthrough Termination.
g. 50-chm Snmpling Tee, '

5-82. Procedure. ,
a. Connect instruments as shown in figure 5-14.

b. Set Model leSA controls as follows:

SWPMAG........oivveiiirireirirn s X10
CHANNEL A VOLTS/DIV ............ 1
main TIME/DIV......cooovaeae. 1 uSEC

¢. Set constant:amplitude signal generator con-
trols for 35-MHz, 0.5-div display.

d. Adjust main TRIGGER LEVEL for stable dis-
play If stable display is obtained, instrument
1s triggering properly.

e. Set trig to A ONLY 'TRIG and repeat steps
b through d.

f. Set main INT/EXT to EXT.

g. Set constant-amplitude sigi.al generator con-
trols for 35-MHz, 17.5-mV rms (50-mV p-p) signal as
read on RF voltmeter.

k. Adjust main TRIGGER LEVEL for stable
display. If stable display is obtained, instrument 1s
triggering properly.

i, Set main INT/EXT to INT.

CONSTANT ~AMPLITUDE’ " RF
SIGNAL GENERATOR MODEL 17034 VOLTMETER
EXT
TRIG
INPUT INPUT

£0-0OWM
FE EDTHROUGH)
TERMINATION \BNC CABLE

RG 213 CABLE

PROBE

50 OnM
SAMPLING TEE

1103A-A-14-05-T8 I

Figure 5—14. ‘Main Triggering Test Setup

Performance Check

j. Set SWP MAG to XI.
k. Set DISPLAY to CHOP,
l. Set main TIME/DIV contro! to 2 uSEC,

m. Set constant-amplitude signal generator
controls for 400-kHz, 0.5 div display.

n. Adjust main TRIGGER LEVEL for stable dis-
play. A segmented display should be observed. This
is normal display.

o. Remove test equipment.

p. Connect 10:1 divider probe from channel
A OUTPLT to ac line voltage source.

q. Set Mode! 1703A controls as follows:

DISPLAY .. vt eriiririrrnrrer e A
main LFREJ.....ccooveeviiiiiinn engaged
main HFREJ......ccovvivniininnnns engaged
CHANNEL A VOLTS/DIV ........vvin b
channel Avernier..........coovvreernes cew
main TIME/DIV.....covvvvevviinss 2 mSEC

r. Adjust main TRIGGER LEVEL to obtain
stable display. If stable display is obtained instru-
ment is triggering properly on line signal.

8. To return to initial settings set Mode} 1703A
controls as follows:

channel A vernier...........c.vivvense CAL
. CHANNEL AVOLTS/DIV ........... Ri}
tng T R NORM TRIG
main TIME/DIV.........ooinnaeh 5uSEC
main LFREJ .........covinunn disengaged
main HFREJ.........convenh s disengaged

t. Refer to paragraphs 5-167 thru 5-172 and
schematics 9 and 10 if any triggering specifications
are not met.

5-83. DELAYED TRIGGERING.

5-84. Specification. DC to 35 Miz on signals
causing 0.5 div of vertical deflection in all display
modes except chop; de to 400 kHz in chop mode.
External: dc to 35 MHz on signals 50 mV p-p or more.

5-85. Description. The delayed triggering is checked
with known input signals to ensure proper triggering.

5-86. Equipment.
a. Constant-amplitude Signal Generator.
b. RF Voltmeter.

c. BNC Tee.

511
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BNC Cable, 9in.
50-ohm Feedthrough Termination. !
RG 213 Cable., '
50-0hm Sampling Tee.

587, Procedure, o

B o™ 0 o

& Connect instruments aﬁ gshown in figure 5-15.

b. Set Model 1703A controls as follows: -

CHANNEL A VOLTS/DIV ......... SO
delayed TIME/DIV .............. 1 uSEC
main TIME/DIV....... revreeie 2 uSEC
SWPMAG . ....vcevrrrrnrenneenssnerens X10
delayed ATTTO/TRIG ................ TRIG

¢. Set constant-amplitude signal generator coﬁ-
trols for 35-MHz, 0.5-div display output signal.

d. Adjust main TRIGGER LEVEL for stable dis-
play.

e. Set sweep display to DELAYED SWEEP.
f. Adjust delayed TRISGER LEVEL for stable

display. If stable display is obtaineu, instrument
is triggering properly.

g 3et delayed INT/EXT to EXT.
h. Set sweep dgisplay to MAIN SWEEP.

i. Set constant-amplitude signal generator con-
trols for 35-MHz, 17.6mV rms (50-mV p-p) siganl as
read on RF millivoltmeter.

j- Adjust main TRIGGER LEVEL for stable dis-
play. ' .

k. Set sweep display to DELAYED SWEEP.

l. Adjust delayed TRIGGER LEVEL for stable
display. If stable display is obtained, instrument is
triggering properly.

m. Remove test equipment.

frtwan)
CONSTANT -AMPLITUDE RF
SIGNAL GENERATOR MODEL 7034

VOLTMETER

INPUT
@

EXT
TRIG
INPUT
S0~0M
FEEDTHROUGH

TERMINATION BNC CABLE
RG 213 CABLE

50 OHM
SAMPLING TEE

' 1703A-A-14-03-78 '

Figury 5:15. Delaycd Triggering Test Setup

12

specifications are not met. '

C L AMordel 131

n. To return to inktia} settings, set Model 1703A

controls us follows: |

delayed INT/EXT.....covneeneenennnnn, INT
sweepdisnlay............... MAIN SWEEP
CHANNEL A VOLTS/DIV ........... .01
main TIME/DIV.............. seer. BUSEC
delayed TIME/DIV ................00, OFF
SWPMAG. c.voviviivirieiirersinernns X1

o. Refer to schematic 9 and 10 if any triggering

3 B
5-86. MAIN TRIGGEP LEVEL RANGE AND POLAR:’
ITY. )

5-89. Specification. Variable over either slope of
displayed waveform. In ext mode, the tris,ger level
shouid adjust from —1.2V to +1.2,

5-80. Description. The trigger level range and pol-
arity are checked ngainst a calibrated input to ensure
that the instrument triggers on both neeative and
positive slopes of the input signal, .

591, Eéuipment.

Voltmeter Calibrator.

-

b. BMNC Cable, 44 in.
¢. BNC Cable, 9 in. (2).
d. BNC Tee.
e B;lhana Jack to BNC Adaupter.
5-92 Procedure,
a. Connect instruments as shown in figure 5-16.

b. Set Model 1703A controls as follows:

CHANNEL A VOLTS/DEV ............ B
main TIME/DIV..........ovhes S mSEC
main HFREJ...................... engoged

v © Set voltmeter calibrator controls for 5V out-
put signal,

d. Rotate 1 .uin TRIGGER LEVEL to both ex
tremes. Triggering point should adjust smoothly
across positive slope of waveform dispiayed on CRT.

e. Set main slope to (=)

f. Rotate main TRIGGER LEVEL to both ex-
tremes. Triggering point should adjust smoothly
across negative elope of waveform displayed on CRT.

g. Set main INT/EXT to EXT.
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1

VOLTYMETER
CALIBRATOR

MODEL 17034

BANANE JACK
TOBNC ADAPTER

BNC TEE

“SBNC CABLE

1ITC3A-A-T

i
VOLTMETER
CALIBRATOR MODEL $703A
3 L
. EXT
; - 1 chan TRIG
: A INPUT
- —— —
BANANA JACK
TO ENC ADAPTER
) ‘
‘ 8NC TEE
! NBNC CABLE
1M0SA-A-7

Flgure 5-18. Main Trigger Level Range and
"Polarity Test Setup

h. Repeat steps a through f in EXT position.
Triggering in EXT for both positive and negative
slopw should operate smoothly from —1.2V to +1,2Y.

i. Remove main INT/EXT to EXT.

j. 'Fo retuir to initial settings, set Muodel 103A
controls as follows: .

CHANNEL A VOLTS/DIV ........... 01
main TIME/DIV.............. v.r.. DuSEC
main INT/EXT...........cvrevrven.. INT
mamslope e rrabrareeberrrarrrren et

main HF REJ . ..disengoed

k. Refer to paragraph 5-167 and schematic 9
if any specifications are not met.

5-83. DELAYED TRIGGER LEVEL RANGE AND PO-
LARITY.

5-94. Specification. Variable over either slope of
display waverorm. In ext mode, triggering should
adjust from —1.2V to +1.2V,

5-95. Description. The trigger level range and po-
larity are checked ergainst a calibrated input to ensure
that the instrument triggers on both the negative and
positive slopes of the input siganl.

5-86. FEquipment.
a. Voltmeter Calibrator.

b. BNC Cable, 44 in.
c. BNV Tee.
d. Banana Jack to BNC Adapter.

Figure 6-17. Delayed Trigger Level Range and
Polarity Test Setup
e. BNC Cable 9in, (2).
5-97. Procedure,
a. Connect instruments as shown in figure 5-17.

b. Set Model 1703A controls as follows:

CHANNEL A VOLTS/DIV .............. b
main TIME/DIV..... varens vereer. DB mSEC
main HFREJ..........ovvv et vov.. engaged
delayed TIME/DIV ........... v.r. 1 mSEC

c. Set voltmeter calibrator controls for BV output
signal,

d. Rotate delayed TRIGGER LEVEL to both
extremes. Triggering point should adjust smoothly
across positive slope of waveform displayed on CRT.

e. Set delayed slope to (—).

f. Rotate delayed TRIGGER LEVEL to both ex-
tremes. Triggering point should adjust smoothly
across negative slope of wavetorm displayed on CRT.

g- Set delayed INT/EXT to EXT.

h. Repeat steps a through f in EXT position.
Triggering in EXT for both positive and negative
slope should operate smoothly from —1.2V to +1,2V,

i. Remove test equipment.

5-13
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! .‘ : : l i

i- ’I‘p feturn to initind setlings, set Mode[ lT()JA '

cnntrola as follows:

CHANNEL A VOLTS/DIV ............. 01
v delayed INT/EXT......... R §' 4 ¥
"delayed slope ......, ...... O |
‘delayed TIME/DIV ....... veerrenrs.  OFF
Amain TIME/DIV.....ooooiilil .. BuSEC
f-‘/weep display............... MAIN SWEEP

b

k Refer to schematic 9 if any spcuf’ cations
are not met.

5-98. EXT HORIZONTAL BANDWIDTH.
5-99. Specification. de to 1 MHz.
5-100. Descr ption. Bandwidth is checked by apply-
ing 60-Hz anl 1-MHz signals to the EXT HORIZ IN-
PUT and mr asuring the difference in trace deflection.
5-101. Equipment.

a. Constant-amplitude Signal Generator.

b. RG 213 Cable. |

¢. 50-ohm Feedthrough Termination.
5—1()2. Procedure.

a, Set instruments up as shown in figure
518.

b. Set Model 1703A controls as follows:

sweep display ......... EXT HORIZ INPUT |
SWPMAG.......ocov e X10
SINGLE............. ey engaged

c. Set constant-nm;;litude signal generator con-
trols for 1V, 50-kHz output signal.

d. Adjust constant-amplitude signal generator
output to obtain exactly 10 dw of horizontal de-
flection.

e. Adjust constant-amplitude signal generator
frequency to obtain 1-MHz output signal. Horizontal
deflection shall be equal to or greater than 7.2 div.

f. Disconnect test equipment.

g. To return to intial settings, set Model 1703A
controls as follows:

5-14

Muodel 1TO8A

sweep display ... veerereer. MAIN SWEEP
SWPMAG........ocoiiieineens D |
SINGLE . ......oovee e ns disengagod

h. Refer to schematic 18 it specification is not
met.

CONSTANT ~AMPLITUDE
SIGNAL GENERATOR . MODEL 17034
EXT
HORIZ
INPUT
' \
Sieon
THRCUGH
RG 213 CABLE TERMINATION
1703A=A =13

Figure 5-18. Ext Horizontal Bandwidth Test Setup

5-103. EXT HORIZONTAL DEFLECTION FACTOR.

5-104,  Specification. SWP MAG (X1), 1 V/div; SWP
MAG (X10), 0.1 V/div. Accuraey; thti.

3-105.  Description. A voltmeter calibrator signal
(IV or 10V at 400 Hz) is applied to the EXT HORIZ

INPUT and horizontal detlection is measured to
vertical deflection factor.

3106, Equipment,
" a. Voltmeter Calibrator

b. BNC Cable, 41 in. T

5-107.  Procedure. , !

a. Se! instruments up as shown in figure 5-19,
!

1

b, Set Model 1703A controls ns follows: !

sweep diaplay . ......., EXT HORIZ INPUT ¢

SINGLE.... ....... e engngéd

1

}
¢ Set voltmetor caltbrator controls for l()\’
output signal: \ '

d. In SWP MAG X1 position, horizontal de-
flection should be 10 div 0.5 div.

’
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Mpdvl 1703A

I 1

VOLTMETER
GCALIBRATOR MQODEL [TQ3A
EXT
HORIZ
INPUT

—t
/7

BNC CABLE

I705A-A -2

Fipure5-19. ExtHorizontal Deflection Factor
Test Setup

e. Set voltmeter calibrator output for 1V,
]

£ Set SWP MAG to X!{. Horizontal deflection
should be 10 div 0.5 div.

g Rotate rear panel ext horiz VERNIER out of

CAL position fully cw. Horizontal deflection should
decrease to less than 1 div.

h. Return ext horiz VERNIER to CAL position.

i. Disconnect test equipment.

J. To return to initial settings, set Model 1703A
controls as follows:

sweep display...... e MAIN SWEEP
SWPMAG......... R N X1
SINGLE........... beererrrrerr disengaged

k. Refer to paragraph 5-216 and schematic 18
if specification is not met,

5-108. VARIABLE PERSISTENCE.

:

5-109. Specr‘ffcation. Persistence shail be continuous-
ly variable from less than 0.2 sec to greater than 1 min.

5-110. Description. The variable pérsistence is
checked by timing the trace persistence.

t

A-111. Procedure.

-8, Set main TIME/IHV to .2 SEC.

Performuance Check

b, Adjust INTENSITY control until spot just
appears on CRT.

c. Observe tail {figure 520) on spot. Tail should
be equal to or less than 1 div {(minimum persistence)
anywhere on CRT.

d. Turn PERSISTENCE control ew. Length of
tail sholl increase as persistence increascs.

e. ‘Turn PERSISTENCE control fully cw.

f. Turn INTENSITY control fully cew, Display
shall remain visible for at least 1 min (maximum
persistence).

g Set main TIME/DIV to 5 uSEC.

h. Refer to paragraph 5236 and schematics
16, 20 and 21 in event nbove specification is nol
met.

5-112. STANDARD WRITING SPEED.

5-113. Specification. In standard writing mode, stor-
age writing speed shall be greater than 20 div/ms
within a 5-div by 9-div area of the CRT.

5-114.  Description. Standard writing speed is men-
sured by timing the trace persistence.

a-115. Procedure.
w,‘

a. Set Mod;:l 1703A controls as follows:

main TIME/DIV. .......... vieres. B0 USEC
SINGIE......... e rrrerraas .orrengoged

PERSISTENCE..........ccvv... . full ew

b. Turn INSENSITY fully cw.

Do not diSeng5ge SINGL:, pushbutton
while INTENSITY is fully ew. Damage
to stornge mesh may accur.

5-16
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C 1703A-A-17

Figure 5-20. Taii on Spot.

t

c¢. Press and releasc. PUSH:ERASE control.

]' d.' Press and release RESET control to trigger
single sweep. By

3

Note

If bright spot accurs at Beginning of trace,
“reduce INTENSITY setting and repeat
- steps c and d,

' 3

i

e. Repeat steps ¢ and d and adjust FOCUS
contrul a8 necessary tor sharpest trace.

f. Observe trace; trace shall remain’ visible for
at least 1 min.

i B- To return to initial settings, set Model 1703A
controls as follows:

INTENSITY .............. AN fully cow
main TIME/DEV. ... b eraebeanrens 5 uSEC
PERSISTENCE................... fully cew
SINGLE...... e disengage

h. Refer to paragraph 5236 and schematics 20
und 21 if above specification is not met.

5-116. STANDARD STORE TIME.

5117, Specification. A trace written in the standard
writing mode and immedintely s*ored shall be view-
able after 1 hour.

5-118. Description. Standard store time is measured
by timing the persistence of the stored display.

516

Maodel 1703A

-9, Procedure,

i Set Model 1703A controls as follows: !

main TEIME/DIV.................. 5H0uSEC
SINGLE ...........covoieh s srrene.  ongnged
STORETIME .................\vvven. MAX.
PERSISTENCE...............v00 .. fully ew.

b. Turn INTENSITY fuily cw.
¢. Press and release PUSH:ERASE control.

d. Press and release RESET control to trigger
single sweep.

e, Immedintely engage STORE pushbutton.

f. Turn STORE TIME cew nnd verify presence of
trace,

h. Turn STORE TIME fully cw to MAX.

h. After 1 hr, turn STORE TIME fully cew.
Trace should still be visible.

i. 'To return to initial settings, set Model 1703A
controls as follows: :

INTENSITY.............. e . fully cew
main time/DIV ... Ceerraes HuSEC
SINGLE....... be e rrrer e rren .. disengaged

i. Refer to paragraph 5236 and schematics 20
and 21 if above specitication is not met,

~5-120. FAST WRITING SPEED.

5-121, Specifi'mlinn. In fast writing mode, storage
writing speed shall be greater than 1000 div/ms within
a 5-div by 9-div aren of the CRT.

5122, Description. Fast writing speed is measured
by timing the trace persistence,

5-123.  Procedure.

a. Set Model 1703A controls as follows:

muin TIME/DIV, _....... e 1 uSEC
SINGLE..... e e engaged
PERSISTENCE., ........coovvv ot fully cw
WRITINGSPEED ................. .. FAST

b. Turn INTENSITY fully ew.

BPo not disengoge SINGLE pushbutton
while INTENSITY is fully ew. Damage
to storage mesh may oceur.




Mudel 1703A

¢ Press and release PUSH:ERASE.

d. Press nnd relense RESET control to trigger
single sweep. ‘Note
Ifbright spot oceurs at beginning of trace,
reduce INTENSITY setting and repent
steps ¢ and d.
e. Repeat steps ¢ and d and ndjust FOCUS
control as necessary for sharpest trace.
f. Observe trace; trace shall remain visible for
at least 15 sec.

B 'To return to initinl settings, set Model 1703A
controls as follows:

"INTENSITY..... . fully ccw
main TIME/IMV................... HhuSEC
PERSISTENCE......... R fully cew
SINGLE........ooevvie e disengage
WRITINGSPEED ..o vivvee s ST

h. Refer to parograph 5.6 and schematies 20
and 21 if above specification is not met.

5-124. MAX STORE TIME.
5-125.  Specification. A trace written in the fast writ-
ing mode, and immediately stored, shall be viewed

after b min.

5-126.  Description. Max store time is meusured by
timing the persistence of the stored signal.

3-127.  Procedure,

0 a, Set Model 1703A controls as follows:

Performance Cheek

main TIME/DIV..............0.0 LuSEC
SINGLE ...ovooviviiinnennne, engaged
STORETIME ...........ooinvinee. MAX
WRITING SPEED ............. veoernr PART
PERSISTENCE,,....... R 111

b, Turn INTENSITY fully cw.

Do not disengoge SINGLE pushbutton
while INTENSITY is fully ew. Damage
to storage mesh may occur,

e. Press and relense PUSH:ERASE.

d. Press and relense RESET control to
trigper single sweep.

e. Immedintely engage STORE pushbutton.

f. After 5 min, rotate STORE TIMFE fully cow.
Trace should still be visible.

g. To return to initial settings, set Model 1703A
controls as follows:

INTENSITY oo fully cow
main TIME/DIV.................. . HuSEC
SINGLE ..o i disenguge
WRITINGSPEED ..ol . STD
PERSISTENCE. ........... vivene. fully cow

h. Refer to paragraph 5236 and schematics
20 and 21 if above specification is not met.

S N T
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PERFORMANCE CHECK RECORD
Model 1703A

Instrument Serlal Number Date

Check

Specification .

Measured

DEFLECTION FACTOR

01 VOLTS/DIV

1 VOLTS/DIV
2 VOLTS/DIV
6 VOLTS/DIV

b div 0,15 div

02 VOLTS/DIV 5 div 10.15 div
.05 VOLTS/DIV 6 div 0,18 div
.1 VOLTS/DIV 6 div $0.15 div
2 VOLTS/DIV 5 div 0,15 div
b VOLTS/DIV 6 div :0.18 div

5 div 20.15 div
5 div 10.15 div
6 div :0.18 div

Channel A Vernier < 2.4 div

Channel B Vernier < 2.4 div
CALIBRATOR

Calibrator Amplitude 6 div 10.06 div

Culibrator Frequency 1 kHz 10%
RISETIME

Channel A Risetime < 10 ns

Channel B Risetime < 10 ns
BANDWIOTH

Channel A Bandwidth > 4.3 div

Channel B Bandwidth > 4.3 div

|- INPUT RESISTANCE
Channel A Resistance

01 VOLTS/DIV

2 VOLTS/DIV
.5 VOLTS/DIv

1 0.02 megohm

.02 VOLTS/DIV 1 20,02 megohm
.06 VOLTS/DIV 1 20,02 megohm
.1 VOLTS/DIV 1 :0.02 megohm

1 20,02 megohm
1 :0.02 megohm

1  VOLTS/DIV 1 :0.02 megohm
2 VOLTS/DIV 1 20.02 megohm
5 VOLTS/DIV 1 10,02 megohm




Performnnee Check Mwle] TTIKA

PERFORMANCE CHECK RECORD(Cont'd)
Model 1703A

Instrument Serial Number Date [
|
. . {
Check Specifiention Measured {
Channel B Resistance ‘ l 1
' Il
01 VOLTS/ DIV 1 0,02 megohm
02 VOLTS/DEV 1 £0.02 megohm
5 VOLTS/DIV J 1 20,02 megohm
1 VOLTS/DIV 1 £00.02 megohm
2 VOLTS/DIV ‘ 1 $0.02 megohm
A VOLTS/DIV 1 20,02 megohm
1 VOLTS/DIV 1 £0,02 megohm
2 VOLTS/DIV 1 £0.02 megohm
b VOLTS/DIV 1 00,02 miegohm
COMMON MODE REJECTION RATIO {CMRR)
f
" CMRR (50 kHz/0.01 volts/div) < 0.3 div
CMRR (1 MHz/0.01 volts/div) < (.3 div
CASC(}DED AMPLIFIER GAIN
! Vertical Deflection - 5div0.15div |
CASCADED AMPLIFIER BANDWIDTH '
Cuscaded Bandwidth =1 div
MAIN SWEEP TIME ,
1 uSEC 11in Wdiv 008 div
‘ © 2uSEC ' 11in tOdiv 053 div
L uSEC o Hin IO div 2003 div
I uSEC ; 1lin 10ddiv t003 div :
2 uSEC ‘ ' - Lhin 10div 023 div ;
5 uSEC . ; LEie 10div 03 div ‘
1y uSEC Hin 0 div 0.3 div
) uSEC " Hin 10div 0.3 div
o) uSEC . 1in W0 div 0.3 div
AmSEC T 1Hin 10 div 0.3 v
2 mSEC 11in 10div e ddiv —
b mSEC 1hin t0divedaidiy | ——
1 mSEC 1Hin10diva03div | —
2 mSEC 1in 10div 0.3 div
5 mSEC 1Hin 10div 0.3 div
10 mSEC - 1Lin 10div s0.3div
20 ~mSEC. 1Lin 10div 0.3div’
5(!} mSEC 1tin 10 div 003 div
H
{
f




Model 17037

PERFORMANCE CHECK RECORD({Cont'd)
Model 1703A

Performance Check v

Mnin Vernier Check ;
SWP MAG (X 10) Check

Instrument Serial Number Date
Vi ' )
i+ Check - Specification Measured
1 SEC 11in 10div t0.3div
2 8EC H jn [0 div 0.3 div
b SEC ‘ 11in 10div 0.3 div
1" SEC 11in 10div 0.3 div
2 SEC “Ilin 10div 2023 div

<div
10div 05 div

DELAYED SWEEP TIME

1 uSEC
2 uSEC
S5 uSKC
I uSEC
2 uSEC
5 uSEC
10 uSEC
20 uleC
50 uSEC
.1 mSEC

11 in 10 div 0.3 div
11 ih 10 div 0.3 div
11 in L div 20.3.div
11 in 10 div 0.3 div
‘ 11 in 10 div 0.3 div
| -1 11in 10 div 0.3 div
11 in 10 div 0.3 div
11 in 10 div 0.3 div
11 in 10 div :0.3 div
Bl in 10 div 0.3 div

2 mSEC 11 in 10 div 0.3 div
b mSEC 11 in 10 div 20.3 div
1 mSEC 11 in 10 div 0.3 div
2 mSEC 11 in 10 div 20,3 div
5 mSEC 11 in 10 div 0.3 div
10 mSEC ' 11 in 10 div 0.3 div
20 mSEC : 11 in 10 div 2.3 div
50 mSEC , i . 11 in 10 div #.3 div
1 8EC - ' 11 in 10 div :0.3 div
2 8EC 11 in 10 div 20,3 div
‘Delayed Vernier Check " s 2 di
DELAY TIME ACCURACY
Difference 8.00 t0.8
DELAY TIME LINEARITY
!
Result b J 10,02
DELAY JITTER
Delay Jittqr < 1 div

b-18c



Ferformance (Check ‘ Moxdel 1710

PERFORMANCE CHECK RECORD (Cont'd) .
: Model 1703A \

Instrument Serial Number Date
Check Specification Mensured ‘
|
{
MAIN TRIGGERING 1 |
i
Internal Triggering (35 MHz) v I
Chop Triggering (400 kHz) v/
Line Triggering 4
DELAYED TRIGGERING
o Internal Triggering (35 MHz) v )
: External Triggering (35 MHz) v ,
| |
)
‘ ! MAIN TRIGGER LEVEL RANGE AND POLARITY i
Int Trigger Level (+) v
Int Trigger Level (—) v
Ext Trigger Level (+) —L2V to +1.2V
Ext Trigger Level (—) —1.2V to +1.2V ._
I
DELAYED TRIGGER LEVEL RANGE AND POLARITY _
Int Trigger Level (+) Vv '4
Int Trigger Level (—) v
Ext Trigger Level (+) —L2V to +1,2V
Ext Trigger Level (=) —1.2V to +1.2V
EXT HORIZONTAL BANDWIDTH
Ext Horizontal Bandwidth >1.2 div
EXT HORIZONTAL DEFLECTION FACTOR I
Mag X1 Deflection Factor 10 div !IO.F) div ‘
Mag X10 Deflection Factor 10 div £0.5 div
Vernier Deflection < | div
VARIABLE PERSISTENCE ‘
Minimum Persistence < ldiv :
Maximum Persistence * 1 min |
|
|

5-18d




Menlel 17100 Performance Check

PERFORMANCE CHECK RECORD(Cont'd)
Model 1703A

irnstrument Serial Numher Date
© Check Specificution Measured

STANDARD WRITING SPEED

Visible Trace » | min
STANL ‘\RD STORE TIME

Visible Trace 21 h
FAST WRITING SPEED

Visible Truce » 15 85EC
MAX STORE TIME

Visible Trace 2 hmin

5-18e/H-18fF



Model 1703A

5-128. ADJUSTMENTS.

5129, The following paragraphs describe pmce?lums
to calibrate the instrument so that it will perform

us specified in table 1-1. The entire adjustment -

procedure can be done in sequence. ur any separate
adjustment can be calibrated by following the steps
outlined in the approprigte paragraph. The locations
of adjustment controls are shown in a photograph

included at the end of the section of a foldout

page. .

5-130. Use a nonmetallic screwdriver and recently
calibrated test equipment with characteristics as
specified in table 51, After adjustments are com-
plete, check instrument nerformance by doing the
performance check procedure at the beginning of
this section.

5-131. Set Model 1703A front panel controls to
those positions given in paragraph 6-10. Remove
top and bottom covers.

5-132. ADJUSTMENT PROCEDURES.
5-133. LOW VOLTAGE POWER SUPPLY ADJUST.

5-134.  Reference. Schematics 23, 24 and 25, figures
522, 8:55, 8-66 and 8-57.

5.135.  Description, 'The +16V is the 6n|y regulated .
voltage in this instrument.. The rest of the voltages -

in this instrument are referenced to +15V. The voltage
accuracy is set by using a digital voltmeter to
monitor the +16V,

5-136. Equipment.

a. Digital Voltmeter.

b. 'Test Leads.

Adjustments

51137, Procedure,

1. Conneet digital voltmeter to XAd4 (gate)
pin 6,

"

| WARNING l

Power is present in the line rectifier
assembly (A2) and low voltage mother
board (A3ALl) when POWER-ON switch
is off,

bh. Turn instrument ON,

c. Adjusi A3A2R3, LOW VOLTAGE ADJ, for
voltmeter indication of +1HV 10 mV,

d. Check rest of low voltage power supply out-
put voltages us shown in tahle 5-6.

¢. Turn instrument off,

f. If any voltoge measurement is inaccurate,
refer to schematies 23, 24 and 25,

5-138. HIGH VOLTAGE POWER SUPPLY ADJUST.

5119, Reference. Schematie 22, figures 522 and
8-513.

a-bi.  Description. The high voltage is adjusted to

—1450V by comparing it against a known calibrated
voltage stundard.

ALl Equipment,
n.  Digital Voltmeter.
b. Voltmeter Calibrator.
¢, MOk Divider Probe,
A-112. Procedure,
i, Turn power off.

1. Remove A3 power supply module cover,

Table 56. Power Supply Voltage Limits

Supply Test Point Limits
+16V XA4 Piné6 +14.99V f1H01V .
—16V XAt4 Pind —14.5V —15.76V
+HV XA4 Pin 0 5.1V 59V
+50V XA4 Pin3 +H7V 2y
—HOv XA4 Pin12 —47V —H2V
150V XAd4 Pinb B0V IOV
+160V XA4 Pin?2 +150V POV

519




Adjustments

¢. Turn instrument on.

d. Connect digitnl' voltmeter through 1000:1
divider probe to voltmeter calibrator.

e. Set voltmeter calibrator to —100-volt output,
f. Note voltmeter indication,
g, Multiply indication in step £ by 3.5,

h. Monitor high voltage on red wire (2)from
AIAS using 1000:t  divider probe and digital
voltmeter.

i. Adjust A3A4RI15, HIGH VOLTAGE ADJ, for

value calculated in step g,
j. Turn instrument off.

k. Disconnect test equipment and replace A3
powey supply module cover.

. Check high voltage power supply circuits on
schematic 22 if adjustment cannot be made.

5-143. INTENSITY LIMIT ADJUST.

A-144. Reference. Schematies 19 and 22, figures
522 and 8-H3. :
}
a-145, Descriptiosr  The intensity limit adjustment
is set s0,the ifront panel INTENSITY control
has complete range. This range is from extinguished
to complete brightpess. {
)

5-1.486, F.‘quipnmﬁt.
/
a. Monitor Oscilloscope.

b. 10:1 Divider Probe.

5-147.  Procedure.

a. Set Model [703A main TIME/DIV to 1
mSEC.

b. Obtain  free-running  trace  (figare " 36).

¢. Conneet monitor oscilloscope controls to
gate output (wire color 1) with 10:1 divider probe.

d. Set monitor oscilloscope controls to view
10V gignal. :

e. Set INTENSITY control for 10V p-p sig-
nal as viewed on monitor oscilloscope.

f. Adjust ASA4R], INTENSITY LIMIT ADJ ,un-
til trace is just extinguished.

520
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g. Purn INTENSITY  control  ew  and

verily trace is visible,
h. Diseonnect test equipment.
ITWA  main TIME/DIV  to

i, Set Model

H mSEC,

j. Check high voltage power supply circuit
on schematic 22 if adjustmeént cannot be made.

5-148. Y-AXIS ALIGNMENT.

A9, Referenee,  Schematic 22, figures 5322

and 8-16.

5150, Deseription, The internal orth ndjust is set
to align the trace on the Y-nxis,

Alst. Equipment.
i, Oscillator, |
b, BNC cable, 4l in.
Note
Muke sure the horizontal trace is
properly aligned  hefore  proceeding
with this adjustment.
Procedure,

152

a, Connect oscillator set for 10-kHz, ediv
output to charnel A INPUT,

b. Set sweep display to EXT HORIZ INPUT,

¢. Adjust HORIZONTAL POSITION until ver-
tical line is centered on CRT screen,

d. Adjust A4R25, orth adjust, until vertical
line is aligned on.major Y-axis graticule. .

e. Disconnect oscillator,

f. Set sweep display to MATN BWEEP,

g Refer to schematic 22 if adjustment can-
not be made,

5-153. PATTERN ADJUST.

S:158  Reference. Schematic 22, figures 522 nnd
Bt '

A-155. Deseription. 'The CRT geometry is set for
minimum barrelling or pincushioning.

it e
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| Model 1703A ¢ . _ -

5-156. FEquipment, - :

a.. Oscillator | |

b. BNC cable, 44 in, E . ¥
5-157. Procedure. |

Note

i

Make sure trace align (paragraph 3-95)
is properly set hefore performing thlb
adjustment. _ g

a. Set Model 1703A controls as 'fnlln_\"vs:

PERSISTENCE......\.. ... Y .
main TIME/DIV, . ...l
CHANNEL A VOLT/DIV oo 1

b, Connect oscillator output to channel "A

. INPUT. ,

- Set oscillator  cuntrols for 100-kHz  out-
put mgnul Ty . '

d. Adjuét oscillator nmplitude'- control  for

_b.8-div (llbpldy on CRT.

e. Adjust INTENSITY u)ntml for normal

viewing level,
f. ‘Engnge CONYV pushbutton.

g Adjust AIR27, for best compromise be-
tween distortion of vertical and horizontal edges

of CRT display. ‘

h. Disconneet test equipment.
i lo return to initinl setting, set Mudel
1703A controls as follows: 5 !

1

CHANNEL A VOLTS/DIV ....... RO | |
main TIME/DIV,........ 5 uSEC

j. Refer to schematic 22 if adjustment can-
not be made,
5-158. GATE AMPLIFIER RESPONSE ADJUST.

5-159.  Reference, Schematic 19, figures 522 and
8-16. :

5-160.  Deseription.  The gate amplifier is  ad-
justed for optimum response.

“a-16l.  Egquipment,

it.  Monitor Oscilloscope.

b, 10;:1 Divider Probe,

1 mSEC '

il

|

; -I

' b. 'Connect 10:1 divider probe frum \mumtur g

¢ pbllimu)po to wire (1) on A4 pate assy. IR i.'

{

hel monitor oaclllnbu)pc "mntruls s }I

,fcilans i . S '1" T

. - 1 T ¥

coupling .......... fersenenns veeris, DC “u,.‘ !

all nther-s e, normal display i

d. Adjust [N'I‘I'.NH‘"I'Y control for 20V ampli- |

tude  pulse [ (llb[’)lllyt‘(l on  oséilloscope. ) '

' Py o

] ©o . :

e. Adjust  AJC8  pate. response’ adj, for 0 |

fastest risetime and' flatest pulse  of positive- .

going signal. ceo !

1 : N ‘1

[ Disconnect test equipment. o :

' ' T ‘

. Set main TIME/DIV to 5 uSEC. Cy

h. Set channel A coupling to AC. ' ;

]

'Refer to sehematic 19 if ndjuqtmcnt cin-

ot he made, ! o - ,

5-153. | POSITION CENTERING ADJUST. . _ !
W : L [

A-ttid.  Reference, _rSchenmlim 4, B 6 oand 7, !

fhrures 522 and S-1%2,./ . P

H ! V l L ! :"

©5-165. Deseription, ; Interniil ‘mntrnl-a nre ad- b

Jmtud to center the display.  This adjustment |

varies  the amplifier dc reference, thus estab- ;

lishing position, ' y

Y ) ¥

i Note !

] ;

i ]

Be sure chanpeli A and channel B DC :

are properly ndjusted (figure 3-10). E

| . ]

' i

N : o
62, Proc : - T
i /‘h... Procedure, : l] ) et .

. Set main TIME/DIY 0] 4SEC

a-166.  Procedure.
ca. Set DISPLAY to _B.

b, Center channel B POSITION control.

c. Adju-,;i ADA4R4S, B pol bal adj, for no ver-
tical trace shift as B POLAR]TY switch is changed
from NORM to INVT.

d. Adjust A5A'IRI(}8. B bos centering adj, to cen-
ter trace vertically.

e, Set DISPLAY te A,

f. Center channel A POSITION control.
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i

tD.A. 0

5-22 ' |

,Aidjnstménts .

| tenter tmce verticallv.

b, SetDISPIAYtoA+B

i Adjust ASAIRE0' A + B bal, to center
‘trace, o o
- Tq‘l.rs;turn-to,initiﬁl sétting‘s, sot DISPLAY

11

" k. Refer to schematics 4,'5, 6 and 7 if th

- adjustment cannot be made.

, 5-167. TRIGGER AMPL!FIER BALANCE AND DC
LEVEL ADJUST.

5-168. Reference. 'Schenigtics 4 and 6, figures
542 and 8-12. ' '

. . \
5-169. Description. - The compcsite syne adj, and
channel A sync adj. are sot so the instrument

'triggers at the gpme point on all sigrals.

i
5-170. quugpmcnt.

- OsmlIntor. h

b. BNC Cable, 44 in.

. #8171, . Procedure.

.. a. Connect oscillator to channel' A INI’UT
‘ b.: Set CHANNEL A VOLTS/DIV to 1.

. ¢ Set oscillator to 50-kHz, 6-div output.
d: Set muin TIME/DIV switch to 5 uSEC.
e. Adjust channel A I’OS[TION to'centurtli‘;pluy

f. Adjust main TRIGGER LEVEL untll sweep

‘ tru,:,crs at center graticule.

g Set main trigger r'ouplmg pushbutton switch
to DC. : .

h. Adjust 1At')A4R80, compdsiie ‘syn‘ic adj, until
sweep triggers at same point asinstepf.

i. Set. trig to A ONLY TRIG

Adjust A5A4R50 channel A syne zero adj,
unhl sw 2ep triggers at same point as in step f.

k. Dlsconnec; test equlpment.
], To retum to initial settings, set Model
"1703A contrals as follows:
44 T TN " NORM 'I'R!G

CHANNEL A VOL’I‘S/DIV .......... .01

g Adjust ASA4R40, A pos centering ndj, to

- I?o’ Reference. Schemat:c ID,

Tk
. |

Moadel l7€)3{\

m. Refer to schematics 4 and 5 if aldjustmem
cannot be made.

5-{72. TRIGGER SENSITIVITY ADJUST

figures 522
and 8-23.

5174, Description. 'Itigger  sensitivity is  ad-
justed with a calibrated input to optimize trigiering
azross the entire specified frequenny range.

a-175. Fquipment. |

a. Oscillator.

b. BNC Cable, 44 in,

o
—
ot}
-

Procedure,

a.  Set Model 1703A controls as follows:

(147 N . A ONLY TRIG
CHANNEIL A VOL’FS/[)IV e 0.2
mais TIME/DIV, ..oovvn e H mSEC

main HFREJ.................... engaged

- delayved HFREJ .. ............. .. engaped
¢ delauyed AUTO/TRIG .............. TRIG

b. Connect oscillator output to channel A
INPUT.

¢. Set oscillator controls . for 500-Hz, 4-div

display output signal as viewed on Model 1703A
CRT.
b, Adjustmain'(‘R[GGRRLHVELandhﬁA:&R-IG,
trigger sensitivity adj, until stable trigrer is
ebtained on ‘entire range of positive slope with-
out double triggering. .

Note

There is 5 small, allowable range of rota-
tion for AGAZR16 where step d is satis-

v fied. If optimum high frequency trigger

" sensitivity is desired, rotate AGAZRI6 to
tho most cew position within the allow-
able range. If optimum low frequency
triggrer stability is desired, rotate AGA-
2R16 to the most ew position within the
allowable range. The trigger sensitivity
is set at the factory for optimum high
frequency trigger sensitivity and (farthest
cew within the allowable range).

e, Recheck performance in accordance with
paragraph 5-78. Readjust A6RZR46 if necessary.

. Set main TIME/DIV to | mSEC. -
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Model 1703A

g. Set delayed TIME/DIV to 5 mSEC.

h. Adjust main TRYGGER LEVEL for stuble
display.

i. Set sweep display to DELAYED SWEEFP.

- j. Adjust delayed 'TRIGGER LEVEL and
ABAZRE3, trigger sensitivity adj, until stable display
is obtained.

k. After stable display is obtained, adjust delay-
ed TRIGGER LEVEL and A6A2R63 until instrument
triggers across entire range of positive slope without
double triggering.

Note

There is a small allowable range of
rotation for ABA2R63 where step k is
satisfied. If optimum high frequency
trigger' sensitivity is desired, rotate
AGAZR63 to the most cw position within
allowable range. If optimum low fre-
quency trigger stability is desired, rotate
A6A2R63 to most ccw position with-
in ‘allowable range. The trigger sensi-
tivity is set nt factory for optimum high
frequency trigger sensitivity {farthest
ew within allowable range).

'l. Recheck performance in accordance with
paragraph 5-83. Readjust A6AZ2R63 if necessary.
m. Disconnect test equipment,
[}

n. Toreturnto mmnI bettmgq set Mudel 1703A
controls as follows: ;

delayed TIME/DIV ................. OFF

main TIME/DIV........:........ HuSEC
delayed AUTO/TRIG . ............ AUTO
sweep display............. MAIN SWEEP
CHANNEL A VOLTS/DIV ............ .01
tng ......................... NORM TRIG
main HFEREJ.....ocvveernnnn. disengaged
delayed HFRES.............. dlbengu[,ed

\
\Refer to gchemntlcs 8 and 9 1f ndjuatment
cannot he mnde

1

5-177. SWEEP LENGTH A{DJUST

5-178. Reference. Schematics 11 and 17, figures
65-22 and 8-40.

5-179. Description. 'The horizontal preamplifier
X1 gain adjust is set to calibrate the 1.00 and 9.00
positions on the DELAY TIME dial.

5-180. Procedure.

a. Set Model 1703A controls as follows:

Adjustments

CHANNEL A VOLTS/DIV ... as required

for comfortable display
main TIME/DIV.......oovooh et 1 mSEC
delayed TIME/DIV ......cvvvhhs 1 uSEC

b. Adjust INTENSITY so bright dot is visibleon
trace, :

¢. Set DELAY TIME dial to 1,00,

d. Adjust HORIZONTAL POSITION until
bright dot is on second vertical graticule line frnm
left.

e. Set DELAY TIME dial to 9.00.

f. Adjust AGA9R1, X1 gain adj, until bright dot
is on 10th vertica} graticule line from left.

g. Repeat steps c through £ until bright dots are
exnctly 8 divisions apart when DELAY TIME dial is
moved from 1.00 to 9.00. :

h. To return to initial settings, set Model 1703A
controls as follows:

CHANNEL A VOLIS/DIV ........... .01
main TIME/DIV.........covvev s H uSEC
delayed TIME/DIV . .oooovvv v een s OFF

i Refe" to schematics 11 and 17 if udjustment
cannot be made,

5-18%. MAIN SWEEP TIMING ADJUST.

5-182.  Reference. Schematics' 1, 12, and 17,
figur.s 5-22, 8-27 and 8-30.

5-183. Deseription. The main sweep time adjust-
ments are made with a known time reference input

to provide a calibrated sweep. - o
, .

5-184. Equipment. |
a. Timemark Generntér.
b. BNC Cable.

5-185. Procedure,

Connect timemark generator to channel A
INPUT

b. Set Model 1703A controls ns follows:
CHANNEL A VOLTS/DIV ... as required

main TIME/DsV...oovvvivennen. 1 uSEC
delayed TIME/DIV .............. .1 uSEC

¢. Set timemark generator for !l-usec time-
mark output.
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Adjustments
J

"d. Adjust DELAY TIME dial to intensify second
time mark from left.

e. Set sweep display to DELAYED SWEEP,

f. Adjust DELAY TIME dial to place time mark
on center vertical graticule lind, Note DELAY TIME
dial setting. ‘

DELAY TIME dial
g. Set sweep display to MAIN SWEEP.

h. Advance DELAY TIME dial to intensify 10th
marker from left.

i. Set sweep display te DELAYED SWEEP.

j. Set DELAY TIME dial to B.00 above dial
setting noted in step [.

k. Adjust ABALRI16, cal adj 50 ms/div - 2
sec/div, to align 10th time mark with center vertical
graticule line, ;

. Repeat steps d through k until no further
adjustment is required as DELAY TIME dinl is varied
to intensify second and [0th time mark.

m. Make main sweep time adjustment in table
5-7 using procedures in steps b through I,

n. Disconnect test equipment.

0. To return to initial settings, set Model 1703A
contrels as follows:

! _ " Table 5-7. Main Sweep Time Adjustments

!

Model 1703A

CHANNEL A VOLTS/DIV ..., bervas 01

main TIME/DIV.....ooovvoon 5 uSEC
delayed TIME/DIV ......ooovvvvv0s OFF
DELAY TIME dial, ...ooovorroiin 0,00

5-186. DELAYED SWEEP TIME ADJUST.

L
5-187. Reference. Schematics 13 and 14, figures
5-22, 8-32 nnd 8-34.

5-188.  Description. 'The delayed swoep time adjust-
ments are made with a known time reference input
to provide a calibrated sweep.
a-189.  Equipment.

a. Time-mark Generator,

b, BNC Cable, 44 in.
a-190.  Procedure.

a. Connect time-mark generator oulput to chan-
nel A INPUT.

b. Sgt Model 1703A controls as follows:

CHANNEL A VOLTS/DIV ... as required
for comfortaaiz display

main TIME/IDIV........... eerns 2 uSEC
delayed TIME/DIV ........... ... 1 uSEC
sweep display. ....... DELAYE") bWEEP

c. '‘Set timemark generator for G.l-usec time-

mark output.

+ ' Time Mazks Main TIME/DIV Delayed TIME/DIV Adjustment
1 usec 1 uSEC 1 uSEC ABABRIEG -

1 ms : .1 mSEC 1 uSEC ABABRIDL

J ms . - 5 mSEC! 50 uSEC AGASR14

I sec .1 SEC 1 mSEC ABAHR13
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d, Adjust AGAGRILG, cal udjust U wser /div -
(1,2 useesdiv, for 11 marks in 10 divisions.

e. Complete rest of sweep time adjustments
per table 58, Main TIME/DIV control should he
one step slower than delnyed TIME/DIV,

f.: Diseonnect test equipment,
k. To return to initinl settings, set Maodel
1T03A contrals s follows:

CHANNEL A VOLIS/DIV ........... Wl
Cmain TIME/DIV. ... eorer  DuskC
delayed TIMEDIV ool - OFF
sweep display .. MAIN SWEEP

N )
1

~ h. Refer to, schematies 13 and 14 iF adjust-
ment eannot be made.

b

‘ oo
5-191. X10 GAIN ADJUST.

A-192. Referenee. Schematic 17, fhzures 522 and
8-

5193, Deseription. The  horizontal  preamplifier
circuit X10 gnin adjust is adjusted in the expand
mode for X10 magnitication.
F-1948.  Equipment,

i Time-mark Generator,

b. BNC Cable, 44 in.

5195, Procedure,

.
INPUT.

b, Set Model 1703A  controls s follows:
main TIME/DIV................. 1 mSEC
CHARNNEL A VOLTS/DIV ... ns required

for comfortable display
¢ Set  timemuwrk  generitor  controls  for

(L 1-ms time-mark output,

d. Set SWP MAG to X10.

Conneet time-mark generator to channel A

Adjustments

¢, Adjust AGAYR2I, XI0 gain ndj, for 1 div
hetween time marks.

f. Disconneet test equipment.

v g To yeturn to initinl settings, set Muodel
FTORA controls as follows:

SWPMAG............ . 4 |
main TIMEZIMV.......oovvvnat Husko
CHANNEL A VOLIS/DIV ......o0.. 01

h. Refer to schematic 17 if adjustment can-
not be nsade, :

5-196. MAG CENTERING ADJUST.

3-197.  Reference. Schematic 17, figures 522
nned B-10, ‘

5-108. Deseription. The mag adjust is set so the
display is expanded nround conter sereen.

5198, Egquwipment,
i, Time-mark Generator,
b, BNC Cable, 1t in.
d-200,  Pracedure,

n. Connpect timemark pgenerntor to channel
A INPUT. '

f ]
b, Set Model 1703A controls  as  follows:

muin TIME/DIV, ...l 2 mSEC
CHAKNNEL A VOLTS/INV ... as required
\ fur comfortable display

¢. Set  timemark generator  controls  for
l-ms time-mark output.

d. Adjust HORIZONTAL POSITION so
middle time mark is on center graticule,

e. Set SWP MAG to X100,

f. Adjust ABADR2, mag adi, w0 recenter
middle time mark,

Table 5-8. Delayed Sweep Time Adjustments

Time-mark Generator | delayed TIME/DIV Adjustment Time Murk
0.1 usec: JuskEC ABAGR16 11 in 10 div
1 usee I uSEC ABAGRLD
0.1 ms I usEC ABABR1I

) ms 10 mSEC ABABH L

!




Adjustments

‘. Disconnect test equipment.

h. To return to initinl settings, Set Model
1703A controls as follows:

main TIME/DIV................. bHuSEC
SWPMAG..........oveovi i cereeens X1
CHANNEL A VOLTS/DIV ... vees WL

i, Refer to schematic 17 if adjustment can-
not be made,

5-201. HORIZONTAL LINEARITY ADJUST.

5-202,  Reference. Schematic 17,  figures 522
and 841,

5:203. Deseription: 'The horizontal output omp-
lifier response is adjusted to give the best high
frequency linearity and iming nccuracy.
5204,  Equipment.

n. Time-mark Generator.

b. BH0-0hm Feedthrough Termination,

5205, Procedure.

i, Conpect time-mark genérntur output to
channel A INPUT,

b, Set Model 1703A controls as follows:

CHANNEL A VOLTS/DIV ... s required
for comfortable displny
main TIME/DIV................. 1 uSEC

e Set timemark generator controls for 50ns
time-mark output.

d. Set SWP MAG to X10. Setting provides
sweep length of about 110 divisions,

e, Adjust ABALOCL, HF adj 1, and ASAI0CY,
HE adj 2, for best overall linearity and timing
un  center H0 divisions of available display,

Note

Use HORIZONTALPOSITION control to
view left, middle and right portions of
sweep display. Best linearity wil usually
be obtained with both ASAL0CI and
AGA10CH adjusted in or out the same
amount.

f. Remove test equipment.

g. To return tl)__-finitial settings, set Model
1703A controls as follows:

5-26
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CHANNEL A VOLTS/DIV ....ovvrnn
main TIME/ZDIV.....ooonveveere. B USEC
SWPMAG......covev vl Cerrrirrrrens l

h. Refer to schematic 7 if oedjustment
cannot be made,

5-206. CALIBRATOR ADJUST,

!
5-207.  Reference. Schematic 19,  figures 522
and 8-15,

5208, Description. 'The calibrator output is com-
pared against a  voltmeter enlibrator standard
to aceurately set the calibritoy amplitude,
G208, Fyuipment.

i, Voltmeter Calibrator,

b, ‘lest Leads,

. BNC Cable, 44 in.
a-210.  Procedure.

a. Set CHANNEL A VOLTS/DIV to L

h. Set channel A coupling to DC,

¢. Connecet voltmeter calibrator to  channel
A INPUT.

d. Set voltmeter calibentor to IV pp out
put signal.

e. Adjust channel A vernier for dispiny of
6 div,

f. Disconnect voltmeter calibrator,

g Connecet CAL 1 VOLT output to channel A
INPUT with test lead,

h. -Adjust AdR22, cal ampl adj, for G-div
display.

~ & Disconnect CAL 1 VOLT output from
channel A,

Jo To return to initinl settings, et Model
1TO03A controls as follows:

CHANNEL A VOLTS/DIV ... ..., 01
channel A vernier..............oo00 CAL
channel A coupling ................... AC

k. Refer to schematic 19 if adjustment can-
not be made,
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5-211. EXT HORIZ INPUT COMPENSATION

5-212.  Reference. Schematic 18,  figures 522
and 8-43,

5213, Description. A square-wave generator is
used te adjust input compensation. A HV, 1-kilz
signal from the square-wave generator is applied
to EXT HORIZ INPUT and input comp, AICIH, is
nddjusted for minimum overshoot and undershoot,

A-20f,  Equipment,
a. Square-wave Generator,
b. BNC Cable, 44 in,
5-215.  Procedure.

a. Connect square-wave generittor output to

EXT .H()RIZ iNPUT.
b, Set Model 1T3A controls as follows:

sweep display .......  EXT HORIZ INPUT
ext horiz VERNIER............00 00 CAL
SINGLE........ ey anuged

Ce. Set square-wave penerator controls for AV,
1-kHz output signal.

d. Adjust AYCI, input comp, for minimum
overshoot or undershoot,

Note

Overshoot is charncterized by a dim ex-
tenion of the trace on the right side of

" CRT. Undershoot is characterized by an
intensified portion of the trace on the
right side of CRT, The best ndjustment
of AYC1 is when the intensified portion
of the trace nnd the dim extension of
the trace have disappeared.

¢.  Hemove test equipment.

f. To return to initinl settings, set Model
FT03A controls ns follows:

sweep display . ... MAIN SWEEP
SINGLE....... i disengapged

g. Refer to scherutic I8 if adjustment can-
not be made,

5-216. EXT HORIZ GAIN ADJUST.

5-217,  Reference. Schemuatie 18 and figures H-22
and B-43.

Adjustments

5218, Deseription. 'The gain of the external hori-
zontal amplifier is set by applying a HV, 400-Hz
signal from o voltmeter calibrator and adjust-
ing cal adj, A9RI15 for exactly 10 div of horizontal
deflection.

3219, Fguipment.

a.  Voltmeter Calibrator.

i

h. BNC Cable, 44 in.
5220, Procedure,

a. Conneet voltmeter calibrator output  to
EXT HORIZ INPUT,

b, Set Model 1703A controls ns follows:

sweep display ..., EXT HORIZ INPUT
SINGLE ... i engapged

¢, Set voltmeter calibrator controls for 10V
output signal,

d. Adjust A9RI15 cal adj, to obtain exactly 10
div of horizontal deflection.

e. Bisconnect test equipment.

. To return to initial settings, set Model
1703A controls as follows:

sweep display....... v.v.rr MAIN SWEEP
SINGLE .. .......ooooni s, disengaged

g Refer to schematic I8 if adjustment can-
not he made.

5-221. INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION ADJUST, .

N . R ot
5022, Reference, Schematics 3 and 4, Djjeres

halz and 8-10. 1'

. . 1
5228, Deseription. The  input  capacitanes is
adjusted to 27 pF using an LC meter. The ntten-
uator compen ‘ation adjustment is made with a
squareewave input  to  provide optimem  pulse
response,
|

5924, Equipment,
a. LC Meter,
'h. .Squure-wuve (ienerator,
¢. BNC Cable, 4t in.
d. BNC Tee.

e. BNC Cable, 9 in.



Adiustments

Procediere,

=
[ 54
oF
-t

|
. Conneet 1LC meter to ]L:h:m'm_'l A INPUT.

b, Set Model 1703A controls! s follows:

DISPLAY......... berrerans e ALT
main TIME/DIV, ..., ......... . 2 uSEC
channel A coupling ......... U ne
channe! Beoupling .....0ovoiieions.n, nDe

c. Adjust ASAICL, input cap, for 27.pF
indication on LC meter.

d. Connect 1.C meter to channel B INPUT,

¢. Adjust AHBAGCY, input cop, for a 27.pF
indication on LC meter,

. Disconneet LC moter,

g. Conneet  600-0hm  output  from  squire-
wave  generator  to both  channel A anpd
channel B INPUT,

h. Set  square-wave pgenerntor  for  10-kHz
output,

i. Adjust squarewave generator amplitude
control for $div disploy,

i. Perform; adjustments in table 589 for best
SOQUAre-Wave response.
i ‘

k. Disconnect square-wave generator,

. Connect LC meter to uppropriate channel
as listed in table 5-10 and adjust appropriate com-
ponent for 27-pF indication.

I

m. [Disconnect test equipment,

‘n.. To return to initinl settings set Model
1703A controls as follows:

CHANNEL A VOLTS/DIV ........... Ol
CHANNEL B VOLTS/DiV ....... N |
DISPLAY...............0c0es, barenans A

main TIME/DIV................. HuSEC

Table 59, Square-wave Adjustment

VOLTS/DIV | CHANNEL A | CHANNEL B

ABA2CIT

02 ABAICIT

05 ' ABALICIB ADAZCIS

1 ABALICT ABARCT

2 ASALCH ABA2CT

) ABAICI2 ARAZCE2
ADA2CH

1.0 ADALCS

Madet 1TRIA

channel A coupling ........o.oviinths, AC

channel B couping ........... vreeren. AU
1

o. Refer o schematies 3 and 4 if ndjustments
eannit be made,

5-226. CASCADE AMPLIFIER GAIN ADJUST.

-

3227, Reference. Schematie 8 and  figures
O-22 und 821,

5-238, Deseription. Gain ks adjusted by con-
necting CHANNEL A QUTPUT to channel B IN-
PUT, inserting a known amplitude, $00-FHz sig-
nal into channel A INPUT and adjusting ADAGRLS
to obtain the desired deflection on the CRT.

320, FEyuipment,
i, Voltmeter Calibrator,
b, BNC Cable, 11 in.

¢. BNC Cnble, 8 in.
a210.  Procedure.
it Remove bottom cover.

h. Set Model 1703A controls as  [ollows:

DISPLAY ..o e B
main TIMEADIV.............. To ohserve
conveniont number of cyeles

¢. Using 8in. BNC cable, connect CHHANNEL
A OUTPUT to chahnel B INPUT,

d. Connect  5mV  sipgnal from  voltmeter
calibrator to channel A INPU'T

e. Observe CRT.  Adjust: ABAGRYLY,  gain
welj, to obtain exnctly 5-div deflection on CRT, .

f. Remove test equipment,

g To return to initial settings, set Model
LTO3A controls as follows:

h. Refer to schymatic 8 if adjustment
cinnot be made, !

Table 5-10. Capacitance Adjustment

VOLTS/DIV | CHANNEL A | CHHANNEL B

L ADAIC2
Lo ADAICH

ADA2C2
ADALCH

528
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5-231. PULSE RESPONSE ADJUST.

5-232. Reference, Schematic 6, figures 5-22 and
817.

"5.233. Description. The vertical output ampli-

fier high frequency compensation capacitors are
adjusted for optimum pulse response.

5-234, Equipment, |

a. Squarewnve Generator,

b, 60-ohm Feedthrough Termination.
5-235. Procedure.

a. Connect squarewave generator output
through 50-chm feedthrough termination to channel
A INPUT.

b. Set Model 1703A controls as follows:

main TIME/DIV....... eerreraes 1 uSEC
SWPMAG.......oiiviiiin e Xt0

c. Set Bquarc-wave generator controls for 100-
kHz, 6-div display.

d. Adjust ABAAC32, CHAN A LEADING
EDGE, HF Adj 1, ASA5CH, HF Adj 3, and AGABRI1I,
HF Adj 2, for hest pulse response with risetime of
less than 10 ns. ADABCY and ABABR1L affect high
frequency corner. ABAAC32 affects only first 10 ns
of leading edge of pulse.

er Connect squarewave generator to channel
B INPUT.

f. Set DISPLAY to B.

g. Observe pulse response of channel B with
B POLARITY in NORM and INVT position.

h. Adjust ABA4C23, CHAN BLEADING EDGE,
for best response in first 10 ns of pulse.

i. Rendjust ADASCY and ASABRILL if hecessary
to obtain optimum pulse response for both polari-
ties and both channels with risetime of less than 10 ns

}. Disconnect test equipment.
k.. To return to initial settings, set Model 1703A
controls as follows:

TDESPLAY v covve e eeee e A
‘main TIME/DIV... o 5 uSEC

1. Refer to schematic 6 if ndjustment cannot be
made. :

Adjustrhents

5-236. STORAGE CIRCUIT ADJUSTMENTS.

5-237. Reference Schematics 20 and 21, f's,ures
521, 5-22 and 8-47. ;

3-238. Description. The storage circuitadjusiments
are set to optimize the performance of the storage
CRT,
5-239. Equipment.

a. Oscillator.

b. BNC Cable, 44 in.,
5-240. Procedure.

a. Set Model 1703A contrals as follows:

CHANNEL A VOLTS/DIV ............. 2

main TIME/DIV................ 10 mSEC

INTENSITY . ...t eee s normeal

PERSISTENCE................, fully cew
Note

Reduce intensity setting of unwanted
blanking occurs at start of trace,

b. Set ABR15, ST} ERASE, fully cew.
¢. Set ABRI16, FAST ERASE, fully cew.
d. Press and release PUSH:ERASE control.

e. Adjust ABR30, STD COLL, to bring back-
ground illumination just inside nluminum ring
(fNgure 5-21n).

f. Adjust ABRB, FG GRID, for maximum height
of background illumination.

g. Readjust ASR30, STD COLL, until back-
ground illumination just fills CRT viewing area
{figure 5-21b),

h. Set PERS!S’I‘ENC;‘E= control full ew (MAX).
1. Press and release PUSH:ERASE control.

j» Adjust ABR15, STIY ERASE, ew in small in-
crements, erasing after each adjustment, unti} back-
ground just erases completely.

Note

If CRT cannot be made to erase com-
pletely, rotate ABR30, STD COLL,
slightly cew and repeat step j.

k. Connect oscillator to channel A INPUT,

1. Set oscillator controls for 80-Hz output.




Adjustments

m. Set PERSISTENCE control fully cow.

n. Set oscillator amplitude controls for 4-div
CRT display.

o. Set CHANNEL A VOLTS/DIV to .1 (80-div
display).

p. Engoge SINGLE pushbutton,

q. Set PERSISTENCE control fully ew (MAX).

r. Set INTENSITY fully cw.

8. Press and relense PUSH:ERASE control,

t. Press and release RESET control to trigger
single sweep, Ohserve trace inside 5-div by 9.div
rectangle for 60 sec {figure 5-21c).

Y Note
|

Repeat steps s and t and adjust FOCUS
control as necessary for sharpest trace,

u. Set Model 1703A controls as follows:

main TIME/IMV................ 2 mSEC
INTENSITY ..o ov i fully rew
WRITINGSPEED .......ovvvenens FAST
PERSISTENCE......covvvviviinnerns cew

v. Adjust ASR29, FAST COLIL, until back-
ground illumination just fills CRT viewing urea
{figure 5-21b). _

w. Set PERSISTENCE control fully ew (MAX).

x. Press and relense PUSH:ERASE control.

¥30

Model 17034

y. Adjust ABR16, FAST ERASE, ew in smull in-
crements, ernsing after ench adjustment, until good
'unlpromlhe between no light and saturated bright-
ness is obtained on CRT after erasing (figure 5:21d).

z. Set oscillator controls for 4-kHz output.
ai, Set INTENSITY fully ew,
bb. Press and release PUSH:KRASE control.
ce. Press and release RESET control to trigger
single sweep,
Note

Repeat steps bb and ce and adjust
FOCUS control as pecessary for sharpest
trace (paragraph 3.88),

dd. Observe trace inside H-div by 9-div rectan-
gle for 15 sec (figure H:-21e).

Note

If display fades puositive too fast, ndjust
ABRLB, FAST ERASE, ew slightly and
repeat steps aa through dd. If display is
not stored over entire aren, adjust
ABR16, FAST ERASE, cew bhghtly and
repent steps an through dd. :

ee. Remove test equipment.

ff. 'To return to initinl settings, set Model 1703A
controls as follows:

CHANNEL A VOLTS/DIV . .......... 01
main TIME/DIV.,........... e HuSEC
WRITINGSPEED .................. STD

ge. Hefer to schematies 20 and 21 if ndjust-
ment cannot be made,
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Figure 521, Typical CRT Displays
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6-1. INTRODUCTION.

SECTION VI
REPLACEABLE PARTS

§2. This section contains information for ordering
replacement parts. The abbreviations used in:the
parts list are described in table 6-1. Table 6-2 lists
the parts in alphanumeric order by reference des-
ignator and includes the manufactur .r and manu-
facturer's part number. Table 6-3 contains the list

of manufacturers’ codes.

6-3. ORDERING INFORMATION.

6-4. To obtain replacement parts from Hewlett-Pack-
ard, address order or inquiry to the nearest Hewlett-
Packard Sales/Service Office and supply the follow-

| ing information:

Table 6-1. Abbreviations for Replaceable Parts List

a.
b.
cl

d.

Replaceable Parts

Instrument model and serial number.

HP part number of {tem(g).

Quantity of part(s) desired.

Reference designator of part(s).

6-5. To order a part not listed in the table, provide

the following information:

a, Instrument model and serial number,

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

¢. Quantity deeired.

A = ampereis) GRD = ground{ed) NPO = negative positive RWV = pqverse working
ASSY = auambly 2ero (zaro temper. voltage
sture coefficient)
H = henry{ies} NPN = negative-positive-
BD = hoard{s) HG = marcury negative 5B = stow:-blow
BH . = binder head HP . = Hewlett-Packsrd NSRB = notseparstsely 5CR = silicon controlled
BP = bandpass HZ ' = hartz replacesble sE rectitier
) = sefenium
. S5EC = 1econd(s)
c = centi {10°%) IF = jntermediste frea. OBD = order by SECT = sectionls)
CAR = cerbon IMPG = jmpregnated description st = silicon
CCW = counterclockwise INCD = incandescent On * oval head 5IL = silver
CER = caramlc INCL = includels) OX = oxide sSL = slide
CMO . =cablnet mountonly  INS = insulation{ed) . sp = single pola
COAX = coaxial INT = jnternal P " paak SPL = 1pecis)
COEF = cosfilcient PC = printed {stched} 57 = single throw
COMP = compaosition 3 clrcuitls) STD = standard
CONN = connector(s) K = kilo 1107} PF = picofarad | ‘
CAT = cathode-ray tube KG = kitogrsm PHL = Philips '
cw = clockwise . PIV = pask invarse _:'3 - :I.r?:::’l':
LB = poundls) voltagels) TEL = teflon Y
D = dect (107 LH = laft hand PNP = positive-negative- TGL = 1ogge
DEPC = deposited carbon ~ LIN = linesr taper o DoMtve THYR = thyristor
DP = double pote LOG = logarithmic taper /O opartot T = thtani
T  |ow-pass filtar{ PORC = porcelsin itanjum |
DT = dauble throw LP; low-pass filtar{s} TNLDIO = tunnel diode(s)
LVR = Jevar :gi | = positionts) TOlL = tolerance
= potentiometer(s)
TRIM = trimmaer
ELECT = elactrolytic ' . PP o . Brktopeak
ENCAP = .ncnmu':md M = miltl (10 :: PREM = program ' ‘
EXT - gxtarnal MEG = mega {10 PS = polystyrene U .
MET FILM = metsl fitm PWV = pesk working " micro 107
METY OX = metsl oxide voltage .
F = farad(s) MFR = manufacturer v = yolts
FET = fleld-sffect MINAT = miniature RECT = VAR = variable
translstor{s) MOM = momaentary - '“t-m"w VDCW = dc working voit(s)
h ! RF radio freguency
FH = flat head MTG = mounting RFi ® vadio fr
FILH = fillister hesd MY = mylsr oaoaney
EXD - fixed interference w = watt(s)
" RH = round hesd w/ = with
9 N = nano {107) or wiv = working Inverse
G © o gigs 1107) N/C = normatly closed right hand voltage
GE = germanium NE = neon AMO = rack mount only w/0 = without
GL w glats N/O = normally opan RMS  » root mean squsre ww = wirewaound
b/'72 " 6-1
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Table 6-2. Replaceable Parts

R ce o Mir .
eference |yp oot Number| Qty Description Mfr Part Number
Designation Caode
Al 0960 444 ' POWER LINE INPUT ASSY 26480 0060 D444
A2 01701 68553 } BOARD ASSY: LINE RECT 28480 01701 66663
A3 0170351101 1 POWE R SUPPLY MODULE 28480 0170381103
AJAY 01703 56602 1 BOARD ASSY; LOW VOLTAGE MOTHER J84A0 01703 66502
AlA2 05701-668K4 1 BOARD ASSY: LOW VOLTAGE CONVERTER 28420 0170166554
AJA3Z 01701 66537 ' BOARD ASSY; RECT AND FILTER 28480 01701 68637
AJAL 01703 66503 } BOARD ASSY: HiGH VOLTAGE OSCILLATOR 28480 01703 £6500
AJAE 0170361106 1 ASSY: HIGH VOLTAGE MULTIPLIER 28480 0170361108
A% : 05703 66501 ' BOARD ASSY: GAT ‘ 28480 01703 66500
AS 03701 66316 1 VERTICAL AMPLIHER MOOULE 28480 01707 65815
ABAL 01701 63401 2 ATTENUATOR ASSY . 28480 Q1701 63401
ASA2 0170363401 ATTENUATOR ASSY 28480 01701 63401
A5A3 0170301103 ] A55Y: HIGH VOLTAGE MULTIPLIER 28480 0170361103
ASAL 01707 86541 1 BOARD ASSY: VERTICAL PREAMPL 28480 01701 66541
ASAL 0170366507 1 BOARD ASSY: VERTICAL QUTPUT 28430 01703 65607
ASAG 01707 A6E07T 1 BOARD ASSY: CHANNEL A QUTPUT fo 204H0 01797 86503
A8 01703 68004 1 HORIZONTAL AMPLIFIER MODULE 28480 01703 5804
ASAY 01701 86558 1 BOARD ASSY: HORIZONTAL MOTHER 28480 G1701 88568
ABAZ 01701 66662 1 BOARD ASSY: TRIGGER 78480 01701 68563
AGAZ 0170186614 2 BOARD ASSY: INTEGRATOR MAIN 8430 01701 66814
ABAL 01701 56514 BOARD ASSY: INTEGRATOR DELAYED 78480 01701 66514
ABAB 0170366558 ' BOARD ASSY. SWEEP TIME MAIN 20480 01701 66551
ABAS Q170166516 1 BOARD AS5Y: SWEEP TIME DELAYED 28480 0170) 65516
ABAT 01701 BAEB0 1 BOARD ASSY: HOLDGFF AND COMPARATOR 28480 01701 B55K0
ASAB 01701 E6GES 1 BOARD ASSY: HORIZUNTAL MODE 78480 01701 65566
ABAD 01703 66508 EQARD A55Y; HORIZONTAL PREAMPL 8480 01703 66508
ABAIO Q170356610 BOARD ARSY: HORIZONTAL OUTPUT 28430 0370366510
ABAYY D1703 65511 5TORAGE SWITCH 28480 01703 65511
AT NOT ASSIGNED
AR 01703 66512 ' BOARD A55Y: STORAGE 28480 0370366512
AQ D170} BES4 ' BOARD ASSY: EXT HORIZONTAL 78480 01501 66524
A0 0170361508 ' CONNECTOR ASSY: HIGH VOLTAGE 28480 01703 61608
BY) 12612510 1 BODY:R & P CONNECTOR 2 MALE CONTACT 27264 1546 P1
BTINP1 1251-2508 15 CONTACT:R & P CONNECTOR MALE 27264 13807
Usl 1450 0700 1 LIGATEINDICATOR 50 YOO 12ren LLAD G KOS
F1 231100002 1 FUSE:CARTRIDGE 2 AMP 3 AG {FOR AC OPERATION| TG ks 312,302
F1 1100003 ) .FUSE: CARDRIDGE J AMP 3 AG (FOR DC OPERATION) 7501% 312003
Jl 1:50-0118 T CINNELTOREANL 247 3t 24dn {27 L
Jz 1250=0113 CONNECFOREENC L P 124
33 1250-0116 CINNECTLREBRD 148 3] RLYEN PR
Jn UIT0)-pte0Z L CUNNECTOR ASSYELL PCaER 24540 IR ATRYY JWES
Ja 1256-2118 CONNECTUREAND eI LRI P
Jo 1250-0118 CONNEC FOR EBHC 24931 RS XL FILNY
3t 1 50=0118 CONVELTUR tABE 24731 JHIE a2
Js 12500118 o CENNECK LR EBNC . 26731 JEJP RN L
4} G710 ~pb001 2 kL ARSYEAL FOMMENT dekbl W ted)l
L 0} Tul=ARUDL CUEL ASSYERLLOAMSINT L2AEY [G3 SR TI0
MP1 01703 00206 1 PANILEFRINT | RETY D103 DO206
MP2 ’ DLTOL-20%0% 3 FRANE EFRLNY KETLE SEIOL 2Lhae
NP3 B170)- 26702 1 SUMPORTECRI=CAMERA irard ULTOL 2eruY
MPS 0! 103-07101 1 MisKECRT LERED G11) BLo)
WP wUHU=DE L I S lELEJLIVEy BLALR e Al e
MPT OLIG1-0910) 2 SERENSEFILTIR CURTARST ey VETIE U b0 s
0370261 2 <\00:JADL GRAY [FOCUS) . FLIVTS 03102611
MPg W3T0=-1 w94 ] kgt EJADE GRAY POSTION/TRIGGER LEVEL EFETLY ) DL ARER]
MFPO U3Td=dye 2 2 KNOB ASSY: VOLTS/CIV DIV/CAL PRI MY CRIEIN
MP10 1370=0%08 2 Khdd A3SY.VOLTS/DW RIT [I7S SRUAE
MP1Y VI~ 2 KNOB:LEVER, JADE GRAY COUPLING IO i = dats
MPY2 03702167 ! A ALATELISPLAY ‘ Jaat) 0370 167
MP13 01703 67401 2 KNOB ASSY ' 28480 0170387401
MP14 5Q40 7545 1 COVER: HiGH VOLTAGE POT .Focusr 26480 . b040 7545
MPIS 03702810 1 KNOB: ROUND 78480 - 03702610
MP1& 03100963 1 KNOB:HORIZONTAL POSITION - FINE 2B4EQ 0370 0963
MP17 ' 83701100 ¥ KNOB:JADE GRAY HORIZONTAL POSITION 28480 0370 1100
MPIB 01707 67405 ) KNOB:BAR TRIG/SWEEP DISALAY 28480 137 67405
MP1g 15200079 4 MOUNT: SHOCK 00000 08D
MP20 01701 63705 ¥ SHAFT ASS5Y: SWEEP TIME 28480 01701 63705
MP21 01703 63702 ) SHAFT ASSY: PUSHBUTTON 28480 03703 63702
MP22 ! o 1 KNOB.ROUND 28480 03702473
MP23 03700957 1 KNOB ASSY {NORM) 8480 0370 0957
MP24 0170067407 k] KNOB ASSY {CAL) 28480 0170067407
MP25 017071 09104 2 SPRING;CONTACT 480 01701 08104
MP26 " 01701-23203 1 COLLAR:ANTE-ROTATION 26480 01701 23203
mME27 03702610 0 KNOB ASSY:BLANK 28480 02702610
MP28 0370 0606 ] BEZEL:PUSHBUTTON KNCB, JADE GRAY 78430 03700606
MFs0 16100038 ¥ BIMDING POST 78480 1510 0038
MP3Y 06100007 1 RETAINER:FUSH -ON 7855, C185 014 4D
MP32 0$70323703 2 RAIL:SIDE mag 0170223703 '
MP23 MNes3IN 2 COVER;RAIL REAR 480 0171064}01
MPI4 01707 64104 2 COVER ASSY;RAIL FRONT . 28480 0170704104
MR35 . . NOT ASSIGNED .
MP38 5040 0515 ' GRIP.HANDLE 26480 5040 0515
Sev introduction to this section for ordering information
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Mode} 1703A

Table 6-2. Replaceable Parts ({Cont'd)

Replaceable Parts

-
: - Mir
g Reference 'ip pory Number| Qty Description Code | Mfr Part Number
- Designation ode
! mP3? §020-8734 GEAR:RING HANDLE 2BARD 5020 8734
Mplg 5020 B736 GEAR:HUB HANDLE 28480 5020 B235
MP39 1460 0604 5PRING:COMPRESSION 1460 0604
MP4D EO40.053% CAP:TRIM HANDLE 28480 50400611
MP41 NOT ASSIGNED
MP42
. MP43
MP45
MP4G
MP47 1
MP48
MP4D
s
MPE2 61703 00203 ' PANEL:REAR 26480 01703 00203
MP53 500t 1080 1 FRAME:REAR 26480 5007 1050
MP54 NOT ASSIGNED .
MP5G 6040 E861 4 FOOT:BASE 28480 5040 5861
MP56 01701 04109 ' COVER:TRANSFORMER 28480 01701 04108
MPET 01701 04108 i COVERCAT 28480 01703 04108
MPEB 017030010t 1 DECK:BATTERY 28480 0170300103
mMPER 01703 60603 ¥ SHIELD:GATE 28480 01703 00603
MPES 03702307 ) CORE:FLOATING 28480 0370.2307
MPG? 01707 67404 ] KNQB ASSY 28480 01707 67404
; MPE8 01761 02303 1 KEEPER:FL BOARDS 28480 01701 02303
MP?3 14000798 1 CLAMP.CAT, OLIVE 28480 1400 0758
MP14 03501019 2 5TANDOFF.CRT 28489 03801019
MP75 0170360602 ] SHIELD:CAT 78480 01703 60602
MP76 01703 04106 1 COVER:TOP 28480 01703 04106
MP?7 0170304102 ) COVER:BOTTOM 28480 0170304102
MP78 1400 0026 1 CLAMP.HOSE 66295 36H
MP79 1500 0364 ¥ COLLAR:PRECISION 55T 0480 1500 0364
MPa2 1200-0408 ! COVER:CRT SOCKET 28480 1200 0408
MPE5 0170304103 ) COVER:POWER SUFPLY 28480 0170304103
1 Mre6 ¢a830068 2 CONTACT GROUND 28480 0363 0068 !
MRS 1360 0084 B RECEPTACLE 28480 1300 0B
MPBO 03700684 ¥ KNOB:PUSHBUTTON FAST 20480 0370 0GB
MPOL 031006RA 1 KNQB:PUSHBUTTON 5TD 28480 03701684
MPG2 0370 D6B4 1 KNOB.PUSHBUTTON STORE UBABO 030 0684
i} weas 5040 5862 4 CAR:FOOT 28480 5040 6862
L : mPg4 0270 0684 ' KNOB:PUSHBUTTON CONY ! 26480 03700634
L8 MPE5 11400026 ) DIAL-TURNS COUNTING 28480 1140 0035
MPOG 0170301201 1 BRACKET STORAGE SWITCH 28480 017030120
mPa? 0170301202 b BRACKET:STORAGE SWITCH/PUSH ERASE 28480 0170301202
MP9B - OV701 67416 5 KNQB:PUSHBUTTON - 28450 03701 67416
MPRO DI701 67410 ) KNOB ASSY [CAL) 28480 01701 67418
MP10Q 01701 67420 1 KNOB ASSY;DELAYED TRIGGER LEVEL , 78480 01701 67420
MPIO 0170 0604 ) PUSHAUTTON B POLARITY 28480 0370 0604
MPID2 DA70.0671 4 PUSHAUTTON BLANK 28480 03700671
MP103 0370 2611 %NOB- 5TORE FIME 28480 0370 261
¢MP 103 MUST BE ORDERED FOR THIS PART)
MP104 060 0082 DECAL: HARVEST GOLD FOR MP103
06687 WC 86
MP105 1540 0202 ! COVER, FRONT PANEL 28480 1540 0207
MP106 b0 0616 ) CASE, ACCESSORY 28480 B0 0516
XV1 ¥200.0037 ' SOCKET:CRT TUBE 72026 97097
Pl (HILFTYV 1 S00¥ER & P CONNECTIR b5 MaLE CUNTACT 21204 Lo25 150
P2 NOT ASSIGNED
Rl FAULER T 1 REVAR LUNMP SR 1HM 2U4R0 2L 3209
LINTERSIEY)
w2 2100 0683 1 R VAR COMP 2 5 MEGOHM 104 LIN 172W 12607 WAVX
K3 uoss=lull REFRD SCMP 100 UHY Lok L/eN 21 L kDL
[ Z100-0478 1 ReVAK CUMP 20R CHM LIN 20L 0.2W 20480 2100-0428
ENRACE ALIGA}
K5 2100=3153 1 LIVAR CER LOOK I 0% LIN L/2W 28440 2100-3191
tASTIGMATISM)
kb 210u=2%84 1 REVAR COMP 5K UHM LUS 10 CLDG V74w 24440 2100-25 3%
LEXT HIREE VERMIER) o
n? 4100 50849 1 REWAR TUMP Bu% ZHM Juk LIN L/2W 28989 2000=itc
[STIRE TIMED
T 2100 +3190 1 REVAR CER 3UK kM JOX LIN 172w 284481 210U= 3L
IPEASESTENCED
1] ALOL-U%40 1 SﬂIICH:'Il.‘GGLI: uPDs 204430 J1UL=a
IPIWERD
52 3liol-1391 i S EECH [P, O REAR PANEL, SEE MP52) POWER MOODE 48480 3L0L-1391
s ::?;;’::;‘05 V| SWITCH.PUSHBUTTON SPST E1073 BINOD
t TRANSFORMER 28480 0170361106
VL 5083 452 1 CATEP3L PHULPAIR 28480 5043~ 3400
w 0103 61615 ! CABLE ASSY: INT SYNC (VERT PREAMPL TO TRIGGER) 2840 01703 61615
w2 01703 81609 2 CABLE ASSY: TWIN LEAD (VERT TOCRT) 28480 01703 61600
w3 170361600 } CABLE ASSY: TWIN LEAD [HORIZONTAL TOCRT) 8480 0170361600
: wa 0370361603 K CABLE ASSY: CHOP BLANKING (VERT PREAMPL TO GATE) 28480 0170361503
: w5 0170381604 1 CABLE AS5Y: BLANKING IHORIZ PREAMPL TO GATE) 28480 6170361604
‘ wi Q1701 81609 } gami ASSY: ALT TRIGGER tHORIZ PREAMPL TO VERTICAL 28480 01701 61600
AMP
) wr 01703 81602 f 1 CA%LE Ali-,’sy; CAL T VOLT 20480 0170361602

See introduction to this secdon for vrdening informition
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Heplaceable Parts

Table 6-2, Replaceable Parts {Cont'd)

Model 1703A

' P Mfr
Reference lup pore Number| aty Description Mfr Part Number
Designation Code
w8 01763 61606 t  |CABLE ASSY: EXT HORIZ INPUT (EXT HORIZ AMPL TO HORIZ
. PREAMPL) 28480 0170381608
. W 170287805 ¥ [CABLE ASSY: Z AXIS INPUT 28480 0170361606
W 01701 51620 1 [CABLE ASSY;: CHANNEL A OUTPUT 28480 01701 61620
wit RN 3T H ¥ [CABLE ASSY: POWNER CARD 76 FT 70003 KK 2147
w12 . D)703 81810 T {CAHLE AS5Y: LINE SYNC ILINE RECTIFIER TO TRIGLER) 28480 0170261610
w13 03703 61607 ?  [CABLE ASSY: POWER INPUT 28480 01700 61807
Wi 0170381813 b |CABLE ASSY:MAIN 28480 01703816123
XFL La 00008 L [FUSEHMCLUEREEXTRACITR P31 Pree ranls 342014
! 1901-0528 3 DJODE ASSY.SH 100V 14009 SCA I
MisC. 104018 1 |COVER: STORAGE 28480 101018
1 D860 0444 1 | POWER LINE INPUT ASSY 28480 0560 0444
ALFL 2110=0008 LOFFJSCED.50amP 125V 51 3a=3L1k THe00 o T
LEGA 230 VOLT IPERATEIN)
alF1 FIJUEN AT L [ FUSEFCARIREIDSE wad5 AMP SLuW ALIW 15918 13e2%0
TF3X ILS VOLE CPERATLIND
AIMPY 5000 5085 7 | cLIP: MOUKTING 28480 £000 5085
he FISAET TS AJARD ASSYELLINE RECT 28450 DETOL-eELS S
(¥4 Visd-3at) SE L CEFXD CER 0,0% UF »a0+20% LUIVILA Ee2RE 1) LO2IALOLILSINLS2E 2T
Aice 0lap=-2151 POBCCEXRD ELECT 2040 UF »73=108 50V0IW LYPX.L 3024 8
A2C3 LTLT-ENRTTY T JCEFXD CER Jal JF »u0- 208 10OVGCR LT L L PR IS B T
il 190L-004% B PILIEESILICUN 0.5 JOUPIV UaTL3 S55L3%R-7
AZMPL 1400 0533 1L JCOMPIRERT CLI®, bLAIN VINYL codue 140
Akl CHIL-120% I REFXD ww 209 .11 ha %w MNCETIV) Uglt=120%
MWe 0687=-1051 L | AtFAD COMP UK Lha LOK LA2W ottal F3 10t
A2ris UsEA-L04L 20 {AEFRL CIMP 1004 L LJE L4k b T3 [ NLY}
AIRA D634 - 1821 R:FXD COMP 1500 QHM 10 §/4W 01124 CB 1521
A3 01703-61101 POWER SUPPLY MODULE 26480 0170381101
AIMP1 01700 00600 t EHIELD. TRANSFOAMER 28480 0100 0000
AIMP2 01703 06EQY i B80X%: POWER 28480 0170305501
AP 017030470} ' | GUSSET: POWER BOX 78480 0170304301
€qQl 12000077 5 | WASHER: INSULATOR 04713 14852600F 12
AJEQ2 : B0H00476 1 INSULATOR: TRANSISTOR MICA 16037 M2 -
2331 1854 6300 } | TRANSISTOR: S) NPN PD = BI5W FT » 4MHZ 03 SJEBIS
bavi ' I1B54-0006 ) 1 TSTALSE NPN L0131 2°308Y
AW 0170361612 t | CABLEHIGH VOLTAGE 28480 0170361812
AJXQ) ‘ 6060 0585 CABLE: Q1 CONNECTOR 28480 5060 0505
Ajay ) 01 703-46532 BJA4D ASSYZ LOW VOLTAGE MOTHER 29480 UL TO3- 8302
A3ALCY ubBU-1HLY L g CeFxd RLECT 100 DF # 13-10C SIVDCNW 28480 UL T
AlalL2 ' 01800302 28 | C:FXD MY 0018 UF 200VDCW 56209 18:P10392 PTS
AJALLS 01802148 3 | C:FXDELECT 0.47 UF 20M BOVDOW 56280 1600474X005A2 DYS
Aails 0150-0091 . CEFXD ELECT [2 Uk #50-13% JUOYOCEW 56BN 300136F LNOIC 2154
Blallh 01480-0051 CEFXD ELECT LU UF #4D-L1J3 JOUVOCW HALU MLLOSF L0 & 05
Asalfe 01 62-0054 b2 CEFAD ELECT 103 UF JUE 2UVDCH Endp? 1503 0IX0QI2 52 VS
AdALL? DELETED
AdAiLh OLEU~D1%% 4 CLEXD ELECT 223 UF 20T jovula 28440 0L5Q-01
ANL)CY O1AU=-01%9 CEFKD ELECT 220 UF U4 LUVDOW LY J139-01%
FEEYTATH olLau-0387 Tl CEFXD ELECT 20 LF 0% 200VDCW LB2ET 4DZ06F 20 )F 14 DBS
Ajalci 0LBO=0uvY CeFXi cLECT K00 Yk JOE 20VOCw [T ¥I L] (RN R B R AT T2
A3AICI2 0150 0084 C:FXD CER 0.1 UF +80-20° 100VDCW ' 72082 BI31-100860 bz
AZAICI3 01500084 C:FXD CER 0. UF +B0-20% 100VOCW 12082 8131100 65) 1042
AJALLRY 1501-0045 DIZOZESILICIN UL TH8 10091V BATYY SREI5A- P
LILYINY 190k=0045 OIODEESTLICUN 0.754 Louply 04713 ETIEITI S
Anlths F99L=04l8 1 PEIJEESILICON SUUPIY ENSUYY 04Tl 1h5und i
ANLns 19Jk=0usl Ye DIJCesSILICLN 3CPA 30WV ONp} FQGY0ad .
Asallng 15840054 1 THYRISTORZBILARERAL SmlllH UATYS LY S
A3ALCuh - NOT ASSIGNED .
AJAICR? - 1901 0045 CHODE: SILICC: 100V 760MA 480 1001 0045
AdalJL V251-7409 1 | BCOYER &L P CONNELTNP |5 FEMALE CUNTACT 21204 [ LS LYY
: |
) i ty)
AJAILY 9100-3130 1.9 COIL:IBUH -
ATAIL2 8100-3139 CIRLETS un v Qe atye !
AJAIL3 81400210 COIL: CHOKE 100 UH B% 82142 15-1316-12)
AJaltw 9104=3139 LIILe)y UH 20810 nEN0 313 4
[31]18-1 $100=3139 CulLeds uM LY ] G100-3145
A¥ilLo 910u=3139 C3LLe?s UM PLIY:D] BEOU- 3L AN !
Adant 9100+313% COILETY LM 2R8A0 Qp00- 31
Asulnn P100-3135% COILETS U 26580 Q:Ug-o‘;::r.
A3LML9 F100-3139 Lol s un FEIYI) DoGLops 31389
Adaitlh 9100=-3129 EMLETS un 9% 30 OLYU-3) )%
Adafill 9L0-3139 E3ILs?5 ud ' 2EMH0 KITEEEIRY
AJALINPL L400-0WTS 3 GRACCETECUMPIMENT LEIP 03277 121e Duile
A3abul 1R54=U090 1 FSTRESE NPNISIMILER T3 243053 284D 154 - 0I5}
AJAN02 1884 0082 v | THYRISTOR; SCR JEDEC TYPE 2N4341 MM SRI28G 7
ST TN UTel-vwid 1 HEFXE AET JX 1300 CHM H& In FLLY GIal-0M5
FETYT Y] 068T-47]1) 2 FAEFAD LUMP ATD ™ Lug b/ 0w ottail Ed 1Rt
Adalrs LLR=1013 o | REFAD Cowp l.‘u GhM 404 1en T Vs SRR
Biulne euar-dul i REFAD CLAP 20 UMM TUa 5420 oLEZl [T
AJATRS 0811-1670 b § RFXDWW 2.2 0HM BY 2w 8480 DB11-1670
AN lRE 0312=00sF H HEFRD Ww 5 UMY 53 4W . 20840 J92 06t
Adalk! 0757 0908 Fl A;FXD MET FLM 220 OHM 7% T.EW t! il . 78480 0757 D308
Asulkn DLEs=4TIY 3 TEFRD LONP 4T3 JHY {00 L/ww : vkt ow &lEL
] 1 ]
Adainy 10668 4306 F:F XD FLM 150K OHM 5% 1/8W
A3LLRID / 0¢ dn=104} S REFRD LOMP Q0UC DRM 0. Llaw gﬁ}ﬁ:‘ ﬁnﬁﬁ?f
Alulhll 1 Vbla=2731 L3 HEFRU CUMP QIR JHY LG8 /4 ' alrd; v LB
minlhle ! Ooka=21i1 ARFXD CUMP J74 oMY fUa /4w ' TEN W
Adiinls UnHe=Fukd LEFRD UM EDIN 14 JUL L/ah V! LRR Y ] Ll
! ' .
i See introduction to this seetion for orderine information
i !
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Model 1703A

Table 6-2. Replaceable Parts {Cont'd)

Replaceable Parts

|
—_ Mfr
Reference |yp pary Number| Qty Description Code | Mfr Part Number
Designation ode
AILIRIH Goés=} 031 17 REFAD COMP LO¢ UMM 10T L/4K oLzl C8 103]
ATALRLS 05E4~773) REFXD CUMP 276 OHM LDT LZAW oii2t to 2731
AMlREb Oblih=x "3] REFXD COMP 27X OHM 108 L/aM o2 €8 273
AJALRET 015T=0%0 1 1 REFKD SET FUM JB.2 OHM 1T 1/28 28480 0757=0389
AALRLE UnBA+105] [y REFRD COMP IMESDHM LE L/AM oLzl LA 105t
AIALRLS 0683 2706 RFXD COMP 27 OHM 6% TidW oLzl ca 2105
A3ALKZO U3 Ba~0hl KREFXD CONP L0JK OHM LOT 1/aW D221 CA Lusl
AdalTY 0170)=01104 i TOAQIDEFERRETE 28480 OLTOL=b1104
A3ALVRL 1902=33%2 i DPIDE BREAKDOWNI3IA LBV 2T AUOD MW 28480 L502=3302
AJNLVRL 1502 - 3059 1 D10DE sneuunm:sutcnn 3,03y 5% 28ARG 19023059
ATAIVAD 1902-3315 ! DIODE BAEAKDOWN: JMV 400 MY 2. 1902 -3115
AJAIVRA 18073007 1 DIODE BREAKDOWN: 2.7V 78480 1907 -3002
A3AIXA2 1251~ 1988 3 CONNECTOR PC 10 nmmc FORK TYPE CON 02660 143-010-07-1158 i
AJAIXAD 125) - 1868 CONNECTORPC 10 TUNING FORK TYPE CON 02680 143-030-07-1158 oy
AJAIXAL 1261 - 15€8 CONNECTOR:PC 10 TUNING FORK TYPE CON 02680 143.010-07- Y168
AJAIXQ 1200-018h ! SOCKET:INTEGRATED CIRCUIT B PIN Q1506 BOBS-1GAS
23 01701- 86584 BOARD ASSY.LOW VOLTAGE CONVERTER 28480 01701-£6554
[4] 01600168 CFXD MY 0.1 UF 0N 200vDCW 66280 WP 10402 PTS
(Y1¥{4] 01600168 C:FXD MY 0.1 UF 10% 200VDCW £6289 102P 10402 PT5
AJalls 0L A=0078 CtFab ELECT 1)) UF 20% 20V0CH 55289 150010TX002052DYS
ST 0)lEg=1rd2 5 CEFRD AL ELECT 150 UF #75=10T A0VOCW 56289 350157GU42EJ%=D5B
AJALCH 01 HO=096 CtFXD ELECT 130 UF 20X 20¥DCW 55209 1501 0TXUU2052=0¥5
AJALCO 0160-1 780 1 CEFXD ELECT 530 UF »75=10L FOVOCN 28480 0L80~1780
AN 0150 0084 . C:FXDCER O3 UF +80-20% 100VDCW - 72082 BI31-100 6511042
a3y 0tad=0380 3 CHFXD MY 0,22 UF LOT 200VDCW 28480 0150+03a0
AAZCY D150 0084 C:FXD CER 0.9 UF +B0 20% 100VDCW 72082 1831 100 6511042
AIRZCID Biou-3451 CtEXD CER 0.01 UF #0208 100VDCH 5289 COZIBIOLF103E525=204
AJR2CLL 0150 0084 C:FXD CER AU UF +£0~ 20%s 100VDCW 72082 8121100 (61 1042
AIALLL 0)e0=z 14l 1 LX) CER 640 PF 607208 Y0UDVDON 51418 IYPE B
AJAZC1D UaD~01b8 CEFXD WY 0.1 UF FOT 20OVDCW %5289 192PL0892-PYS
AdAZCLw 01500084 C:FXD CER 0,1 UF +80-20% 100VDCW 72082 BII1-100 6511042
AIAICK) 1901-0040 - DNIDEESILECIN 30MA 3OwY 07203 FOGIOAB
A3AJCH 190L-0040 DIODEESILILUN 30MA 30NV 01263 FOGLOBY
AJAJRD 1901~0049 . DIJDEESILECON 5001V JBHED 1901 =004
AJRILR% 1901-004% DIGIEESILICON S0PV 26480 1905 -004%
AJAZ2CRY L50L=2Us5 DIDOE:SILICON 0,754 LOOPIV o471 5k)1358+7
AJATEN 0170000606 1 SHIELD TRANSFORMER 28480 01700 00606
A3azel 5140-p128 1 COILELFAD WF 22 W 2B4BD PEAD 0128
A3AIMPY 1205 0227 HEAT DISSIPATOR SEMICONDUCTOR 20480 Y705 0227
A3A231 ITLLITIT b4 758ae5) AOL3L 292048
A3ALO2 1656 00T0 1 ESTRESE WPn 027 2N3BTO
AN29) 1854~003% 1 PSERESL NPN #O} 3} 24305
A3LZUN 1853=-0027 1 TSIRESL PAP 0r2e3 515545
Asaeni Vaha=1221 8 REFXD COMP 1a2n OHM MO L/4W o1121 €8 1221
ADATK? Ubb4=2121 2 RIFAL COMP 2TID UMM LOX L/4N okr21 te 2121
ALK 2100=1 760 2 REVAR Wi 5K DHM 5 TYPE V LW 28480 2100-1750
A3aink uT37-0199 1 ATFXD MET FLM 21.5% O8M 1L 176w 28480 ars7=0199
. BIAKS O T=(ang 1 MEFXD MET FLM kU DX OH® 1T L/6w U4 EO DI57=04%2
Asazks ! 05E4=4721 12 AIFXD COMP 470D OHM JOT 174k DEE21 T a121
AJAIRY DaEs=1011 REFXD COMP LOD [HW 10X L/4W oLzl s 1011
A3AZRG ObR4=10L) RIFXD COMP 10D OHM LOT L/4W 01121 CB8 1011
AA2NG 0684=1011 REFXD COMP LU0 CHM LOX L/awW o112l te 101}
A3A2R10 05B5+1011) HEEXD COMP 100 CHM 10X L/4w 01121 TR
AJAZRIL 055R~31%9 t REEXD MET FLM 2baLK OWM 13 L/dw 28480 Oo98=31%9
AJAZRLZ UI57~04D1 14 REFXD MET FLMW IDO Ché 1T L/6d 23480 075 1-040L
A3A2KLS UsBA=152] REEXD COMP 1500 Ova LOE L/4W o112t B 1521
. AMiRle Ushs-1041 REFXD CUMP LDOW DHM 10X L/4W o2l €8 1041
A3aiR1% 0bR4e=22)) 12 KEFXD CUNP 220 DHW LU L/4w o121 s 2211
AJAZRID 0613 D050 1 R.FX0 WW 100 DHM 6% 3w 28480 08130060
FETHI I FU0-3152 1 TRANSFIRMER 28480 LI LY
Asa2ul 1320-00%8 ‘ 1 [ZELL%, P. AMP. L5k MIN.ETO=99) 01263 USB7 D9 39K
Ala2val 1902-003) ' 2 VIJDECHAEAKGOWN bpdV DATL) ENH, 3 )
A3a2vnid 19502+32%6 1 DIDUE LEHEARDOWN SILICON 2347V 5% 28480 1902=32%s
B342WN3 1902=0197 1 DIDDE BREARDINALSELIZUN B2, 5% 5% 23480 19020157
AJAZXO2 1205-0227 1 HEAT DESSTIPANIUESEMIL ONDUC TOR 28880 1208-0227
A33Znyl 1200=07063 1 SIEREFEIC 8=PENs FGR T0=5 CASE 11785 133-98~92-0b]
A3As 0170 66637 B30 ASIYEREZZ FILTER 24880 01705 66537
AL 0189=-0091 CrFaD ELECT 10 UF #50-10T L0OVOCW 56289 30D1U6F L0QUL2 =054
434302 UIEO=7 306 s CEFXD AL ELECT 153 UF 375103 JoVUCH $6289 39CE5 TGO T5F J4~D5R
433303 V1Bg=0U98 . CCEFXD RLECT 100 UF 208 20¥DCW 56289 15001 07X002052~0¥%
#3430 ML T C2FxD ELECY 1DO UF JOT ZOVOCH 55289 F500107X00.052-0¥S
A3AICE 0180-- 0008 C:FXDELECT 110 UF 20% 20V DCW 56289 150D107X002052-DY5
AJAICE 0160~ 0008 C:FXDELECT 100 UF 20% 20VDCW 56780 150D 107X00%052-DYS
AJAICT O1B0--2344 C:EXD AL ELECT 1EDUF +75-10% 7EVLLIY. 56269 38DIS7GOTEF24.058
AJAICE 0180-0180 C:FXD ELECT 220 UF 20% 10VDCW 78480 OIE0-0150
A3RICH VIBU=0CYe CCEFAD ELECT LOD UF 2UE JOVDCW 56289 150D107X002052-0YS
a3A3L10 0L HO=QUSH CEPXD ELEST 120 UF JU# 20¥0CW 58289 15091 07X002052 ~DYS
A3AILK] 1701 -00hb 8 0102581 200v kA . 2B4B0 1500-064%
Adadln2 190 L=Doat 0100kESY 200V 1A 20480 190108+
A3AsUKS 1901-0b4 . DIODE ST 200V 3a 28480 1901=0b40
A3AICRS 1901-0b5s DIOULEDY 200V L 23480 19010640
A3 iCxY 1501 =0 bse "DIODEES) JOOV 1A 2daB0 19010840
BIAasLR F01eunas \oIoDEsS) 200% 14 28480 190L=084t
A3AICRT 1501=Ubas bIobessE 200v 1A 26480 150L=0b46
AYa)ICHb 150L-0846 OLI0EEST 200V L& 28480 [ERTELTTYY

See introduction to this section for oedering information
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Replaceable Parts

Table 6-2, Replaceable Parts {Cont'd)

Model 1703A

M1

Reference |up pare Number Qty Description Code | Mir Part Number
Designation ode
ANANLE HOEIYEL CIILETY U4 JraEQ SEIG- 33
atubil LITAASY LY LOKLETS Uy PLTL] 4du=3iy
Adwaavi VLS FEDTE EY 3 BUNPERE RO SRES Ua 150 D)4 1res YLy
Adaanp 14UL=04T7% 1AACKET BLONPOYERT LLEW inTr 121-0904
[YI¥1 3] Shou=123¢ 1 TRANSFORMERTIC L) d 3ian 24850 oLou=ad !
e Ul J03=ue 50 ) BCARD ASSYZHIGH VUL TAut JEaHO NELTRITIM
AlALAL 05703 61104 TRANSFORMER ASSY: HIGH VOLTAGE 8480 0170364104
AdasLl Olng=Is4 ' CEFXD Lik Ok UF sm0-208 SOVICH 72582 d1I1R050 851~Q 08
Masle DlbU~7ai) 2 CekXxd CER LOOU PF JUT %K VDLW 1232 Bl Q2N XERG- 152N
&3dnl) RTEER Y AT ? CEFRG LLELY 1% UF 10T JUVDEK TEAED ated=) Ian
A3aails U1 RU=D 7S} 2 LEFXG LLECE Jod UF LUE 35VOLW 52 B I50DI0RNBIINL ) RDYS
Adubin OLEg- 1 4o CEFXOD ELECT LY WF ok JovDiw PLEY T 0160-1TA8
Askeio Glou=ulul 2 CEFXD MY G OF  UF Jua 200¥0Cw LTEET] L2 10392 =275
AdenCT 0160 380} I C:FXD CER 00O PF 20% JK VDLW [Tl 44C14BAY
Aol 01603601 C:FXD CER BOOO PF 200 JK VDCW E6280 44C14BAL
BIAnE Y 0160 3801 C.EXD CER BOM)PF 200 3K VOCW 66289 44C148A1
(YIS ] 0160 3801 C:FXD CER 00O PF 20 3K VDLW bGIRD 24CTABAY "
AsknCll 0150 3801 C:FXD CER 6000 PF 20 3K VRCW £6280 44CHA8A)

; AanaCle 0160 3801 C:FXD CER BOOO PF 20% IK VDCW 66280 AACTAEAY

A IYIS NS NOT ASSIGNED :
FE A C160-2403 C:FXD CER 1500 PF 20 6K VDCW 72082 £76.025 X8R0 15210
LELLIS 0160 3801 C:FXD CER 5000 PE 20% IK YDCW 56209 R4C14BAY

. Bdasnie G160 380 C:FXD CER 5000 PF 200 3K VDCW 50280 44C14BAT

H't ajanglit 01560 3801 C:FXD CER 5000 PF 2% 3K VDCW 56280 4ACYABAY
AdawilE 0150 3801 C:F XD CER BODO PF 20 1K VOCW 862400 44C14BAL
Adhnt, ot 0160 390 C:FXD CER 5000 PF 200 3K VLCW £6280 £4C148A)
Alinlild 0160 3801 C:F XD CER BOGOPF 200 JK VDCW 56230 43C148A)
Adant 2} 0160 3203 C:FXD CER 5000 PF 20% IK VDCW E62E0 A4€148A)
Addalix 01603803 C:FXD CER 8000 TF 204 3K VOCW 56260 43C14BAY
AYasCa> 060 2801 C:FXD CER 5000 PF 20% Ik VOCWY B6250 A44C148A)
Adenlln Gha0= 1483 LEFXU CER Ul UF »ou=JUR 5OVIDN 129k BLIE=050-62) rlual

}

Adbnenl 1p0)-duau DEIORESILELJY JuME 3wy D70 FRGLIER
Banlas 150 ~Jidal BEIIEESILICUN Joma Sowy 0720} FUGLO4R
AJnuind [SRTEININ) URJOEESILECD 30M% J04Y 072t 3 FD%E88
Lynklnn 1501=Jus JISOEESILECON 30MA }0aV 022¢3 FoGLUER
[HETTANY NN LISOERSILILUN 20PIV A B0 150L=0047
B3ialan [ERIEY SIUDE LS ILICL SGPLY 28480 1901 ~0043
AdnsLAT LIak-1022 K PISOEES) RELNIFEER HY) 10 Ha 2B EG 19011022
Adinlas 15UL-1022 DIJOREST KECTRFLIER Hy, 10 Mi 2IHED 190) w1002
Alaslns 1501 0860 ULIDEES L ICUN £30-)A 78480 1601 D660
A3anER b [EN BRI LIS ILICIN sCBE AWy 07263 NG en
Arusid) FULTEAIT 2 LAMPEGL N Bod MELLIANRS Uy lh DEROL ARACERE-2E L)
BYnaity, lmU=QULE LAAPEGLUN LpD MILLIARPS Uulw 094086 APACINE=2E 1)

A 1A 21Iu-0531 i FUSEEL AMP 2%y JERLy 3ER0Dk.
Ranll FRA0~uE T 1 TOILZCHTPE 22,0 un LOL Z2AWED H4n=031n
Aduanp) HOAU=Lay2 i MIUNTETRANSEDIMER 28690 5040=040;
Albnniry 0w Ve 30 ) MIUNK ETRANSE LAMLK JEaBD 508030 31
Ak 7200=0 125 P SCAEWESSE PAY 1D POIT D4 wes0ak, h00m 4 IRRTH] )
AJALMPA RFIYTNTNYY 2 WUTEHEX 3STL s-nuXb/ekifi2 0L Z0 KL ]
Adbunl [EL TR ¥R i FabRESY SPRESELECTIL FROM IN2wAG) WY [ELLRY A3
Aanaié [ LIS Y “l ESERESD KRN £0131 292504
Adiswd IETYTHTING 1 TSTREST PNPISCLECTED FAGM 2NLEs2) FRTYT 1A% 3~ 000}
Aduanl 2l00=250= 3 LEVAL CERNLT 20% Unk jUe L)% 1724 T 2100= 2% 14
3 eng 0767 0470 1 R: FXD MET FLM 162K OHM 1% LEW 34 R0 D757 0470
Ajiand ULbti~Teg? i TEFXs AET FRM 305 Mludhy L& et PELY] Deye=TROT .
Adulne PLLREPTFF 2 REFXD il FoLM Lad bw3JHY 1.0% L/Z2a Je4PO Tnidens? v
FETTTNY e G~ 0l CER RS CAER FLM Lol FognHi Da0s L22A 23400 OndB=5922 Iy
AYienn CUBrRels] n EEFXL COMP LJUD Deh B0E 1/na on2i ts 1025
Adannt Ve Baen 21 A1HKD CUMP ATEO (R 106 [/am (1R P41 haT2l
AJAIRE NOT ASSIGNED
Adaaky ChenenT 3l 3 WEFAD LUMP TR ChM Ot | /aw g2 [T Y S]]
Alawnli Uopa=1021 REFXe LU BJUU Lt LUL [/7AR vkl2)] o 1o
a3a4nll Dake=1001 PERRY LMD LODD wiHP LUK L/9n bRt tv 1021
ABiwn]2 DokTednl} 1 AEFAT LUMP BED GHY LUK BAJw IT¥IY TRITH
B3k N AT ‘ REFAL SCMP JUR [hY 10C 1444 abt2l L8 105]
AJuani AR 1L H AEFRL COMP LOK CHY LU /4w ] Fed Cis 1931
shananis 2100 2350 1 R:VAR CERMET 2MEGOHM 20% LIN 1 W 73138 TIXRIN
Sliwaln UrER=143E IEFRE DO Fdt UHM 0L L/4h o112l [T Y]
AJAARIY 06E8BM9 ¢ ' R;FXD CAR FILM 28 MEGOHM 10% W 78480 D698 8710
Asienin UnFhelut] SEFAD COMP FMEGOHM 1% 174w P31 {2 Los)
AJALRID 0698 6186 ) R:FXD COMP 16K OHM 10% 1/BW 78480 0508 5185
AdneTy Jitobetllus 1 FAANSSE S dbh ASSYEHIuH WILTASE o ha k) DI703-bL)as
Addwar JE10=3 /s ¥ S IPEFLS L 03t 2 Q1508 EJOY 4205
Bl 0170361106 ASSY: HIGH VIILTAGE MULTIPLIER Soen 0110363196
AJASES 01701- 26508 1 BOARD:ETCHED 28480 01 701-26508

New lnl,rmlu.-:llnu to this secton for onleripg intormation
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Table 6.2, Replaceable Parts (Cont'd)

1 Replaceable Parts

) D, " Mér
Reference up pary Number| Qty Description Code | Mir Part Number
Designation ode
An I BIaab 2asvtudle : LBaED GLTOS ~6b%]
AACY 0150 D0G4 C:FXD CER DY UF 480 20% 100VDCW 72082 B133-100 6611042
AdC2 01603452 3 C:FXD BISC CER 002 UF 20% 100VDCW 56260 CORIBI0YHA0AMS2E CDH
AMCT ! 0150 -0084 _CFXDCERD.) UF +£0-20% 100VDCW \ 12982 8331100 651.1042
BACA 01500064 C:FXDCER D3 UF +EG- 20% 100 VDOW 72982 B131-100 8511042
AACE QT ASSIGNED ;
AACE 0160 -3453 , CFXDCER0.DS UF +BD -20% 100VDCW 56209 CO2IAL0ILE0IZEI6-COH
ALCT 0160-1453 ' C:FXDCER D05 UF +B0-20% 100VDCW balae COPIANOILE0AZSB-COM
AdCB mm-mga 1 ¢ VAR TEFLON 0.26- 1,60 PF 800YDCW 29480 0N -0168
ALy Dlou-ojus i LR eLECE 2Cw UE 25 00K 1HVDCN P JOD2IFLOPBDF 405N
ALl Viali=24 32 H LEFRD PULY Qul UF %€ LJOVLCwa LET 34} du v
a1l Ulb0=d4%2 TCEFRG GISC Ced Uade WF ZUE LOUYDLA bbh2o% LOLIBLOLHIUIS S0P
AMC L2 Oleu=nlen TEFAY MY Qo) WF LUL JULYLCH LI?4 -1 LHPLOASZ-PLS
Asl)s [TV ETHILTS CERED Lk Gul Wb #rl o0l JOUVILA TERER BL3L=Rut-n5f <1t
aaCin DLEU=WUYE CEFRD CLECT b Wb »oD-J0a §00vLlW BH2RG JOLLIRFLOODL 2 5w
Anllh UIEU~08% CERRL AL ELFET 153 UF » 5+ )0y FavICW S5 day JDLSIGOILE )4 - 358
AaLle DL AL=UdYn Ferxg ELECT 180 UF Zud Juvile b 2AY 150010TX032052-0¥5
ASCLT UL kd=005 CEFRG eiBCY DO uF 2ud 20VOLW LEPL 150310TK0220%2 - DYY
AsChi Q) K= 3an CEFX AL ELECT [%0 WF o 73~ §0% FiVICwW Bh2EY SGDESFSOILF )b 350
. AnfG LY VIdG=015% LEFED tLeCF 223 UF cul LUVOCW JEAPQ [HEDLI LR
AnbLKy 150 k=uund JVIESILICON JOMA Juky ur2el ¥E3109¢
Al b ts0teuduy OFGIEESILICY JoMh siny uiles FnCluah
LTI 150k ~0ued JEaTe by LICON JOMA SUmY 2P LH) FNG10RA
Abl e [ XTI IEN] whTORESILIC Yy JOME 30mY [V F Y] FOLLOYH
Aslhy | ELIRS VRN JLuDE ESTLEELS AO¥R 30WY 07263 FO5)IURS
Aslio 1901=00%0 T ICEESILECSR Juwe Jdav oraes FL51048
patnt 195 =0040 IR ey ILIC Lk SOKA Juhy 0T2b3 FLGLOg2
Aslan Ly )=u0s0 OLICEFSILICUN 3IPA 10wy 01t FIBLO0H
bat kg 15010041 LIRS ELECON JUME JUaV Drzed FLGLOOA
AnlLrly IYdk=2usny DFXIESELICON QuThE JIoPIY GAT1) SEEBS-)
AACRY) NOT ASSIGNED
AnL s SR E=DI45 OFIEESILICIN VW T52 JJOPlY 04113 LY ELL A
Aninl b | ST ROV ERY] VDL ESELECLH 3UMA JOmY 0720l foGclose
Auk b 21 hu=anus 3 FuSctCAREREDSE L/w A¥P 250V 1915 IAGICAY, 312.2%0
AsF g FELL=300s FUstECEREATUGE L2% AMP 250V 1491 MAGILAT. 3L 2s 25D
AuF Y i EO-00)7 ) FUSEEUSD AYP 150V 75715 32,500
AbE g ~h10=0012 FUMEEDW B AwP 2huv 1571% e b00
Anrh NEDRUTILES FUSEECERTRIUGE 178 AMP Jhuy THHLE JAGICAY, 31La290
AxF b bumuill FUSETW s AP Jhyy 1591% Jb2s 300
A=t L SEdu=b13 4 adlLETS ud 29% B0 00-51)7
Ahl SEON-3 kNS CiILETS Un 2A%AD ELO0~ 3139
Akt » LHL R AL Iulite?s uH ZA4ED SLUD=-XL4)
[ LTS} [RTURDEY ] BRACCSETECUMAINENT LIV LIATT T2 t=U00s
Asu) 1854 0216 $ EBTAES) APN BQ13% 2N3504
b2 135 4=0083 1 Tolresi #hp LY E 2Ha B9
AU In5)=00s8 2 [ BaTRES) PAP BOL3L 293700
R YEha=U21% CONsTRED]L VBN HOL3) 2339004
A4La [ LSRR B 1 Padnbsl PAE 2U4ED 1853=0232
Andt FubasUA)LY IoEuESE NPY Bari1d P31 LY)
daul Faon=021% ELVRES) NP bl Al Y3908
Akl r 1540 1% TATRES) PN L3 PATLILY
el 33002 ESFAESL B 20131 243700
Auklu Fihe-g2yn [RYEFFYRLIAN B0l 31 FL AR TILS
Suk Urka=1021 nEP RS LLMPOLUO0 uht LUk L eW oLl LB ku2l
ek} [T LAV 1 IEFAT OEL BL'* aphBh CHY KR 1746 RELYN) Qeog=3ts2
AARZ NOT ASSIGNED
BuKN DrhsedDl L REFAL CoMp JJDD CHY LUK L/mm bit2l [T LY
Al [ BE.ET A} A3r kY CINP w0 CH? 108 LS o2t Ly &121
Axhu UihT-isln 3 WEFRD el L™ 200 LR 13 1 Hw 2480 07570410
Aun T OFyT=02T) 13 AEFXD ApT FLM 3uUbY Ldw fN LZEW 2460 oist-02rs
Auhp DtEs=la1} AEFAE CLMP 10U LHM LGK L17aw o2l [4- 3 {1¥]
Annty ! OTst=test 11 CEFRY SED FLY slube (a% 12 )/an 234 8D FTLRENVILY )
Anh il Whhheal, ) LEFAD T3MP o T3 Lob LUK Lfnw 0llsl e w121
(ST 11 Nede=10ti HEFRS CUMP QOO (hY QUL L/eW or2} Ca 1011
wh k@ Lt dhet ) MEFXD LUHP sl ShMOL0E L/ Ae ullll [T 31T
(Snl i uisr=pny - LRFAD FLM 2dn ik JE Llew FLLY T 31 7-0760
ELTY ¥ ke b)) AEFXL LIVP LI Y Qe LS olr21 [0 (H 31
LYY DERTe g AEFRY CET FL® 1Ja0n 1HM EY 1/t 2UMED FELY KL LLH
Aenlt PILS LI £ WEFAD BEY FLY “ollF any k& 1/da NLY-) Olsl-0s 3
ann} [ELLIRI B} 1 CEEXD LUYP R9D WY JEX (24 ol €3 anll
bunln [METEAS NS | WERXS COMP 2TO0 U= SO 1AW oy 21 e 22
And Y LlhT=10453 3 HIFR) Sul FLA 30adr (4% 1K L/ e 294ED N15T+0a%)
Abm 2y Uhdee 1LY EEER L¥P LYY cht Juk Jwe o2l 1l
Anndl NELYENY R « AEFAD LT R 3apdh UMY Le bW ALY Or5 e Qhbe
Anngdu ApI=p e 1 sEVAS FLY BQJ T L0 LIK 1/ 2n L 34E0 21 -1Tes
Adhg LY RN PERY I SEFRY AET FLY eIt LMY L& 1/FwW JASED 0757 062]
Anwn e LPaT=usul \ AEFAD FLY RLY SO CHY LT LMAR 2R4EQ GTHF+0407
Aungt Jifle -0 N SEWAE FLM JJuk e Mk L ih K224 LT 2109-2040
Annr uo =i d0) |3 FEERY LrdP LD LR JJY [/l ulLzl L2 houl
Ak F LRI ' I REWAL BLY BJIn THs Q0w LEF 1w FELY.I] Ahae2eyk
Bak URETHE RS L 1 SERAY MBS BAM w0 20K Lev LK Lfum F4:-LY ] 0298 = 3154
I A e iand ALPAY LoVP 14 50Y LY 1/ 6w Dital 0 1ot
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Replaceable Parts Model 1703A
Table 6-2. Replaceable Parts (Cont'd)
I Mfr

Reference 1.p pary Number| Qty Description Code | Mfr Part Number
Designation ‘ ode

AR 30 ObBsaebbd) L3 REFXD COMP Sex CHM LOR L/ed oLzl CB 5431

AR 057 0440 R:FXD FLM 20K OHM 1% VEW 20440 015?0449

AaR 32 0G4 4721 L3 R:FRD COMP 4700 OHM 10r% 14 o caaTN

A&RDI 0T57=0a40 o ALFXD MEF FLM 7,50k OHM LS 178w 28480 OF5T=-04a0

Abnl 1902-0033 OJOJE EDREAKDURN a2V OATLY L1 Fa} :
AAYh2 190z-0052 1 OIJDE SHEAKDOWNEB.BLY 28480 1902=-00%2 !
AANAL 12610024 ] CONN: PC 26 (2% 18) CONTALTS 07233. 2%1-18 30 26)

AyXFL 21100209 CLIPEFUSE 0,250" DIA 91508 4008=-32CN

AbXF2 2150-020% CLIPEFUSE O,250% DIA 91506 6008=32CN

ASKED 2110=-0209 CLIPEFUSE w.2%0" DA - 9508 8008=32CN

ASXF& 2110=0268 CLIPEFUSE 0,25)% DA L5086 b00A«32CH

ASRFY 21 lo«020% CLIPEFUSE 0.25%0" DIA 91508 #00B=32CN

AsKFo 2110-02a9% CLIPEFUSE 0.250" DA 21%0s 6008=22CH

AXCS 1205 D073 HEAT BINK: DUAL 13103 22108

A% 01703 65815 VERTICAL AMPLIFIER MCOULE 24400 0170 65815

FL14% 0lap-2913 F CEFXD CER D.0L UF sHS=20% 503VDCW 2982 B -DLle=¥510=1032
A2 Hlau=-2913 CEFXD CER Q,0) UF +85-20C %00N0CH 12382 BLIrDLA=YS5HI0=103L
FL1) 0la0=015) ] CtFAD MY G.00) UF lOT 200VUCW 40289 192PL0252=PFS
A5 14 5%0=-0709 3 LIGHT:INDICAIO{ 90 voo T2re% 5140-000-403
AEMPY TAG0 0241 .2 €ou 2BAE0 1400 084)

AEMP2 NOTASS GNED

AEMPY 41701 00608 T SHIELD: VERTICAL MODULE 284480 01701 00608

ABMP4 01761 M170d 2 BRALCKET: POT 26480 0170101204

ASMPS QIO 011y 1 BRACKET: VERTICAL 28480 0 as2n

AEMPS 01701 D416 2 PLATE: NUT 28480 Q170104108

AEMP} 0170% 04307 1 PLATE: ATTEN COVER 28480 0170} 0107

AEMPB 01701 21703 4 BUSHING: POT 28480 04701 21201

AEMPD 017032370 2 SHAFT: POT EXTENSION 78480 01701 23708

AEMPID 0170124708 ] SPACER: BNC 450 01703 2410¢

ASMPH) 01703 00604 1] SHIELD: VERT QUTPUT 28480 oring

ABMPI2 01701 0k1] 1 BRACKET SWITCH 28480 mrora

Abnl OTsT=04To 2 REFXD HEI FL“‘ 301K OMM 1% L/8W 2B4 20 ulsT=0atls

ABR2 a137=-0s70 REFXD WET FLM 3OLK QMM 1T 1/ANW 28480 GI5T=0a 7o .
AR 2100~2007 2 RzVAR COMP BOK GHR 10X 10 CCLIG 1AW F{.L1.11} 2100= 3007

LTS 2100-3007 REVAR COMP BOK OHW 10T 10 CCLOG 1/M4W 28420 21 00= 3007

ASRS NOT ASSIGNED 28480 2100=3008

ASRo OT%7T=0394 ] REFXD MET FLW S1.1 OHM AX L/Ra | 284 B0 OI%T=0)9%

e NOT ASSIGNED [ 28480 2100+ 3008

ASRNE VIST=0194 REFXD MET FLY 5)al UHN LT L/28W \ 26480 OT57=0394

ARy CbBa=350]1 1] REFXD COMP 39 DHM 30X L/ D121 Ch 70}

A Lu ObBe=3901 REFXy COMP 39 OHM LOX L/aW ol12) LB 3901

ASK11 OT57-0304 REFXD MET FLM BY.JOKM L€ L7dw LE&BO 0767~0304

AbR1le 2)00=2T862 2 RevaR CERMET 100 OnM 208 LIN 2W 28880 2100=2782

A5R13 0757=0394 REFXOD MET FLMELT WM ) g L/Ew 2B BO 0757 -0384

AR A WIST~0304 REFXD MET FLMBYY Cnk 4% )/EW 28%E0 0767-0304

ASRLS 2100=2%ed . REVAR CERMET 100 OHM 20% LIN 2W 20482 21002782

ASmlb 0r57=-0004 ' REFRD MET FLMEY CHM 1x b/8w 28A4B0 0767-0304

ASKLT £100=-30} 0 I e RB:VARCERMET 0K OHM 204 LIN DUAL 28480 2i00=3016

ASRLE 2100=-3018 RiVAR CERMET EOK QHM 20 LIN DUAL 2840 2L00-Jdle .

ASKLS 53F ASSICMED

ASRZD 0167 0422 ? RFXDMET FLAYBOG OHM §% LEW 28420 075710322

AShzl D757-04272 R:FXDMET FLM D09 OHM §% 1.EW 28480 0767 0422

ASS1 30l=) 398 1 SWhTCHEPUSHBUTTOSY 2 PILE L STANL.'S FLLY14] M01=135s !
A352 0701 61102 i SWITCH ASSY 28480 0701 61502

ASAL Ul T0L=b34a1 ATTENUAFOR ASSY 20480 0LT01-83401
ASalLCL 01 70=00% 3 4 CEFXD MY 0., U22UF 10K »00VDCH FA111.3 baFDA22S

ASalC2 0121 0482 11 C VAR TRIMMER 056 2D PF r2982 2546 016 ,
. ASALLCS 0121 0483 C:VAR TRIMMER 05 J0PF 13982 536 016

ASKLEw 0lo0=22n1 -] CtFXD CER 15 PF BT SQUVLCW 12982 JUL=NPO=15 PF

|

ASALLH 0160=2201 CeFXD CER 15 PF 5X 500vOCW 2982 J0L=NPO-15% PF
AvAlLn Yio0=2257 -] CEFXD CER O PF 5T S00VDCNW 12982 JUL=000=-COHD=X00J
ASalLt 0¥ 407 C:VAR TRIMMER 0.7 30PF 72982 b6 016 :

ASALLCY 0121 0307 C:VAR TRIMMER 0.7 310PF 12982 536016

AbAlCY 0140-0130 F4 CEFXRD MECA 220 PF 5% S00VHCW Ta9a2 b54=0LALCBLLIRD221))
AsAlC)O Vib0=2257 CEFXD CER IO PF 5% 500YDCW 12982 JO1=~0Qa=COMO~100)
ASAlLLY 0127 0483 CVAR TRIMMER 0B DPF 129482 536016
L ASARICL2 01210483 C VAR TRIMMER U5 3 0FF 12982 %l6016

ABARLC)S OL60=0214 4 CHFXC CER LUPF 5% 5U0V 715850 IYPE CA

ASANCL% Ola0=224% F4 CEFXD CER &7 PF 500VDLW T2982 101=NPQ=4,7 PF
ABAICLY 01802250 Fd CzFxD CER 9.1 PF %00VDCW 72982 30L~000~CORD=9LYC
ASALCLY Ule0=-224%8 2 CEFXD CER LL PF 5% S00VDCW r29e2 301~000-C0G0-110J
ASALCLT 01210407 C:VAR TRIMMER 0.7 30PF 71087 56015

ASALCLB 0121 0407 C:VARTRIMMER 0.7 20PF 72082 636 016

ABATMPY 31300023 COUPLER SWITCH 16854 22766

ASALRL UsBa~100} REFAD COMP 1O OhM JOE L/4w o121 €8 1001

See introduction to this section for ordering information
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© Table 6-2, Replaceable Parts (Cont'd)

‘ ! [ | Mfr
¢ | Reference lyp part Number| Qty Description Code | Mir Part Number
Designation ade
ASALR2 DeVE=bAUL IZ‘,: REFXD FLM 9905 OHM L1,0% 1/4W ! 2E4 B0 gasa=bAlu
 ASALRY RrCTIrrS 2, REEXD FLK 550K OHM 1.0T L/4W 28480 0o0B=-0634
ASALKA 0a9K-3104 2 REFXD MEF FLM 10.1k QHM LX 178W 284E0 0598=3109
ADAYRS | 0698=5470 12 REEXD FLM LLIK GHM )% 178W 28490 0o98=55T0
ASKLRS toB4~2701 h WEFXD CONP 22 CHM LUS L/8N, ol Ci 220}
ABAIRY OGB4 106Y R.FXD COMP 10 OHM 10% 1740 o121 . cBlon
ASAIRA Us 241001 . REFXC CUMP LU QHM 10X K/4W 0lls} £s 1001
ASALRY 0698-32063 2 REEXD MET FLM 500K QW4 15 L/8% 28480 08%48=3263
 ASAIRLD Go9B=ba54 3 | REFXD MET FLW HONK OHM L1X 174 28430 0&98-406%%
.
ASALKLY 0T5T-0344 » | arkxo mEr FL 1,00 REGOHR LE Lrew 28480 07570344
) ‘
ASALRLZ 06%8=4011 2 REFXD FLM 250K OHM L% L7EW 28480 0698=401L
ABSAIRL3 Usls=220) CREEXD COMP 22 OHM 10T 1/4M o1zt ¢ 2201
ASALRLA - DFS7=0344 ‘ TREFXD MET FLM Lo 00 REGOHM L& 3/74W 28480 0757=0344
AGAIRIG 2100 3008 2 R VAR COMP 100 OHM 204 LIN 28480 2160 3008
Asals) 3100=20b3 2 SWITCHERGYARY 3 SECTION 9 POSETION 28480 3100-248)
AYAZ SAME AS ASAL, USE PREFIX ASA2
ABA3 01701 61618 LOIL: DELAY LINE 28480 01703 61616
ASAN oLIOL- 68541 BJARD ASSYEVERTICAL PREAMP 28580 D1701-80541
178141 or21-0138 2 CEVAR TRIMMER L.3maa.T PF 14570 189=502=5%
ABAACY 0121=-0138 Ctyha TRIMMER l.3=6.7 PF 14970 1BA=502=%
ASAALS Ole0=3453 CLEXD CER 0.05 UF +80-20% 10Q¥DCN %6269 CO2IAYOLLS QIS 25-C00
ASAACA ObB0-3453 SEFXD CER 0,03 UF +80-20% LOOVOLW 56289 COR3ALOLL50I2525-204
ASASCY - Olb0=34%3 CiFXD CER 0.)% UF +B0«20% LOu¥DCH 56209 CO2JRL10LL503L52%C0H
ASAaCD 01860-3453 CRFXD CER 0.0% UF #H0-20X 3COVDCM 56289 CO2IALOLL5012525=C04
ASAACT 0160-3453 CeFX3 CER 0,05 UF +80-20€ LOOVDCW 56289 LO£3A100L503L525-C04
ASA4CH P O160=3A%) CEFXD CE 0.01 UF +50=-20% LOOVDCW Se289 CO2MBI0LF L0250
ASAACY 0160=-345%3 CeFXD CER 0.0% UF #30=-20T 100VOLW Bb269 COZIALIO0LLS0.1525«C0H
ABAACLL VI80=3A5]) Lol AL CER 0.0% UF »HO=20X 100VOCW 58289 CO233)0LF 10 M S25-500
ASzeCll 0180=0230 CeFXD ELECT 1.2 UF 2CX 50vDCW 55289 1502105X005047 +DYS
ASALLL2 Olnd-3453 CEFXD C-R 0.05 UF #80-20% JOGVOIN 56289 LO23A101L5032525-COH
. ASAACLY 0t&0=3451 CEFXD CER 0.0l UF +80=20% ROOVOCW 56289 FO2ABIOLFLIONRS2S=CON
' : ABAAC )& 0160=-3451 CEFXD CER 0.01 UF +BD=20% EOOVDCW 56289 CO2IBIOLFLO3LS25=200
ASARCLS . 0160-2240 2 CPFXD GER 3.b68/=0,25 PF 500VDCW 72982 301+000-C04D4 389C
ASAACLL 0100-2240 CsFXD CER 3.8¢/=0,25 PF SOUVOCY 12982 301~000=C0JJ-3569C
r CASANCLY alad=3as) CEFXL CER 0,05 UF »80-20% 100YDEW L6289 CO23ALOLLB0MIS25-CON
ASARCLE 01 RO0=0229 ’ CeFXD ELECT 33 UF 1OX LOVDCW 28480 0180=-02¢9
ASAnC19 0150-3453 CEFXD GER 0.05 UF +80-208 }OOVDCA 56239 £0238L01L5032525-C0H
( " ASANVC20 01 B0=-0229 CeFXD ELECT 33 UF JUT 10VOCW 28480 olEp=-0d29
" A%AMC21 0160=3453 CEFXD EEN 0,05 UF #80-20% F0OVDLW 56289 CO2IALULLS03L525L0H
ASALC2Z 0l60=-3453 CEFXD CER 0,05 UF #d0-20% R0OVDCW 56289 CO23AL0LL 5032525204
ASAAC2S Ul a0=0208 4 CEFXD MICA 270 PF 5% T2138 RDOHLBFLILS LoV
ASANC2n 0160-345] CEFXD CER 0,01 UF. »RQ«20% 10QYDCA 55289 CO23B10LF LOMIS25=504
ASAAC2Y V160=7220 1 CEFXD MECA 1200 PF 5% 300 V 20400 0160~2220
‘. FLY LY #1Y Glad=345) C3F . CER Q.0L UF +80-20% LOOVDCH 586289 CO2IBLOIFLOILL25=C0H
ASAGC2T OIA0-0}31 2 CEFXD MICA 55 PF 5 J00WDCM 1970), ADMLSE5600 300V
| ASAsl2B 0)40=-019%] CEFX’, MICA 56 PF 5T J00VDLW 1970) ROMLISESHOS JOOV
ABALE29 01R0-0197 9 CtFaD ELECT 242 UF 10L 20VDCW 56289 1500225X9020A2=DY5
ASAALD0 ULEO=3486 2 CEFXD CER 100 PF 10X 250VULCW %5289 CASTF251F101K522~50H
ASA4C3L 0180=3480 CeFED CER 140 PF LOX 250VDCw : 56289 CISTF2LLFLOMASL22=COH
ABAACIZ 0123 0445 2 C:VAR CER 4520 PF 160 VDCW 28480 0213445
ABALCI 012) 0446 C.VARCER 48 20PF 160 VDCW 28480 01210445
ABAACIS 0160 2451 C:FXD CER 007 UF.+80 20 100 VDCW 56280 CO2IBI0IF 1032526 CPH
ABALC26 0180 3622 1 CFRD CER 0.1 UF 100 VDCW 2B480 0160 3622
ASAMCR) 1901~0376 5 DIODEESILICON 35V 28480 1500+0378
ASASCHZ 1901-0040 DIJDEESILECON 30MA JO0wY 01263 FDGLlO8B
ABAACRD 1901 -037n : GIDDEESILICON 35V 28480 1901=037s
ASASCRe 1901-0040 DIDUERSILICON JUMA 30wV 07203 FDGLO8B
ASAACRS 1901-0378 DIGIE:SILICON :gv 28480 1901=0376
ASAACRS 1901=0040 DIDDEESILICON 3JIMA 30WV oraes FOGLoBb
ASAACRYT 1501=0376 LINDEESSILICON 35y . 20A80 1901=037s
ASAACRB 1501-00a0 DEQUEESILICON IOML JOwv or2els FDGl1OBs
ASASCKS 1901=00%0 DIDDEsSILICGN 30MA 30wV 07263 FOGLOUS
ASAsCRID +1501=-D040 DIODEESILICUN 3JOMA 30wy 07283 FDGLOAR
ASAACRLY 1901~0040 CIJDELSILICCK 30MA 30uWY 0743 FDGLOBS
ASAsCRLIZ ) 1501-00s0 DIJDEZSILICON JOMA QWY 07283 FOGiLDas
ASASCRL 1501=0040 OIOQDEESILICON JOMA JOwWV Or2ed FOGLOBE
ASAALRLY 1901=0040 . DIJDEESILICON JOMA - 30NV 0r283 FOGLDBY
ASAsChIS 1901-0040 DLADEESILICON 30MA 0wV 07283 FDGl0B8
ABAALY 01701 66641 COIL: FXD 10UH . 26480 01701 66841
ASRAQL 1655+0085 8 FSIRSFET EMATLHED WALR)D 28480 " 1855-0085
ASAAOZ 185%+0056% TATRIFET IMATCHED PAIRD 28480 1855=-0085
[LITIVE) 1855=006% TSTREFET (MATCHED PAIR) 20480 1855=-0085
ASdals 1855=008% FSYREFET {MATCHED PAIR) 20480 1855=0085
ABARUYS 854029 20 T3TRESE NPN 28480 1B854=02 90
FETLITY 1B%4=02%8 ISTRESL WPN 28480 1854=0296
ASA&QT 1854=0290 TSIRESE NPN 28480 LB54=0294
Asdaus 1B54=0296 15TRES1 HPN 284B0 1854-02598
A%L409 1658=0258 1 TSTREST NPN 20480 - B54=02%0
ASAaUl0 168%4=02%90 ; TSTR:ESI APN 284580 LES4=~0250
ABhsull 1B54~02%4 TSTRESL APN 28480 1854=~02%0
ABAsUL2 18%4=0290 FOEREDD NPN 23480 1854=02%0
A5a4Q13 1853-020 7 TSIRESD PHP 28480 1853-0203

See introduction to this section for ordering information

6-9




b

Model 1703A

Replaceable Parts
Table 6-2, Replaceable Parts {Cont’d}
I Mfr
Reference |up pare Number| Oty Description Code | Mfr Part Number
Designation ode :
ASAKLILA In53-001% 10 TSTRESE PhP BULSI PLELTT
FLTEITE 1R%4=0215 ISTREST NPN EDL 3 4390
AShaule 1854=021% TSEdeSt NpYy HOY3L FEEYY
ASAagly LASa=0215 FSTREST NPN ENL 3L 284504
ASAAULR 1855=000% ] TITALLE MNPy A3 4l MTI0
AbAAUlYy 1854=0U0% ISTREST NPR Bl N 29 TG
ASAsudO LRY4 =000 ESTRESE APN BQlLi3l PAR{ Y]
ASEAL2L 145400507 FSYIRESE AP AOL ML LNING
AnAnui gz IP54=00370 Tor4esSt WPy EQLIL 2HT0%
Abiagr )} L8%a=1c9) F3RRESE BPR HJ1 3 2RT08
ASAsl/ie 1A54~001% 5 TSERESE WPy J3akn EdSa-00)0 "
2574025 1654=0010 FSEkeSE WPN ZEARD N'S--UD‘I"_ .
AbAalln 1E%3-0015 T2>ERESE PRP w3l 2hinA0 ‘ ?L
AbAau2Y 1H51=0014 ISTRESL PhE ALLN 2453680 !
ASAsU2 0 1% =0 S F3IRESE PRP LI IR dNIBAD e
LY LYTFIY 1nba--021 5 TSFRESY NPN LD 24)0us
FLETY FIH LA%3-32013 FSTRESL Pop 28430 1953-020)
ASAnU3) 1R%53=0203 TS5EAEST PhP LY ] J18%3=0204
ASALL Y2 EB5a=00%2 9 FAT4ES1 APN Gl PARLT Y !
AYASL LS L6Ba=0u5e TSERESE NPN qok 31 P TS ]
ASAAU 3G LE%e=0219 TSTRESE MPN 5 2 K1 3311 13
ASuall 3y 1P5e=32]15 Farkest weh S0LAL dH 350
ASA4nl OhPs=3901 REFXD CUMP 37 UHH LOT L1/74K LIl e yunl
ASAskZ Ubka~l 048] REFXD CONP J0GW OHM $0X 174w Dkl [N TY)
ABAMK 3 UhRs= 350} HEFXD CUMP 33 CkM LOG L/wW 01121 Cie M30L
ASkaha Quka=1lU4] REFX2 COMF L0Ow DHM LOs 1/4k are2t L Jusl
AHARED O5Bh= 3501 REFRD CO™ 39 CHIY 10T | 7an TS ¥4 [T T 111
AbARhn Neds=~] 041 RIFXD COMP JOUr OMM LOK ) /% 012l L4 loal
ASAshT Oy B4=3901 REFXL CuMP 35 DHM 10F [/4k BEE2t [4, I
ABA4RA OoBA=104) KEFXKD LOMP LOUK DM 108 b/a4w erEll €4 19a}
AbAGR QL B4 =23931 AEFXD COMP b9 CHM LU% J/sw uwik?l te 30l
ASAARLQ Ors I=0489 2 REFXD FLM 150K OHM LX LJEW Z84A0 DIRTeO4nt
ABAGRE ) OLR4=~10%]) REFXD CUNP LOOX UMM JOT §/4w oLl Cd 1Jal
ASAan)? Qo Ra=3190] REFXD CCHP 39 OHM LOX 174w 0ll2l w3 ¥yl
ASALKEY D157=040% RIFXD FLM 1hOW CHM 1% L72dw LRRED JIST=DALT
ASARU] 4 DoBa=1011 REFXD COMP 100 OMM 10s Y/anW oiLzt [4- BN YVE RS
ABSAARES ObBA=1521 REFXD COFP 503 OHM I0T 1/4w Q112 . CB 1521
ASALH DD DaBh~390]) REFXD CLUMP 39 OHM 10X )/ew [1}4 #33 Cd 3t
ASAaKLT OnRA~-iDIL KeFXD COMP §00 UdM LUK )L/aW gl cy o)l
ASA4R LN 0157-027A 2 REFXND HET FLM loZlK CHM IS 1/7un L85 A0 OI5T+02r4
ASAshLY gega=1011 REFXD COMP LOO DHY o L7k DlLet o 1okl
ASAMRJO OoBa=Y521 HEIFXD CUNP 1520 OHM 10X )/4w ol12e 8 1521
ASAnjh2) OhB4=3901 REFAD CUMP 39 DHM 19X L/aW Q1121 e 3301
ASAGR 2. Ve Be~101Y ReFXD COMP OO OHM LOE /4N pitel e 1011
ABALR2S 0757=0214 REFAD MET FLM La2lK OHH J& E/Aw e Qs -t ¥a
ASAsiRZ4 07570442 REFRD MEYT FLW 10,04 GHM L3 /8w F4.0Y.0V) WIST 08s}
ABA4R2S OT57=0682 REFXDY MEF FLA 10,085 CHM LY /8w 20480 D15 T=04n2
AshsR2n | DT57=0442 REFNY 4EY FLM fU.O0n GHM ER L/HW FLINIV UISsT=084%2
ASRAR2 T DF5T+0442 AEFXD MET FLM 10,00 OHM )% 178w 234 A0 [ELYEY: LT
ASASR Y 0b84=3501 REFRD COMP 39 UHM 10T 1746 Ditdl CH Y0}
ASARK2Y D5646=39)) ATFXL COMP 39 CHM 1DT 1/4W 01121 Ld Mol
A%A AR ID OoBa-190]) REFXU CUFP 39 OHM DL 1/4W oLt Lh M0}
ASAARI] GORA~+3301 RIFRD COMP 39 DHM LOT [/an gL e $sm
ASAAR 32 0757-+0213 REFX3 MEF FLM 3.01K OHM LE 178w PLLYH Olsr=0213 .
ASA4R3D OT5T-02713 REFAD £V FLY 3.0IK OvM LS J/8wW 28480 RDISI-027)
ASA4R 34 QsBas=f00l REFXD COMP 10 UMM LOX L/aw 0Li2) ce rocl
A%AARIY 0I5T=02T3 REFXD MET FLM 3,01k FHM 1% | /AW 20480 Orsr=021s
ASAARID or51=0273 REFXD MET FLW 3.0lf OHw EL 70w 284080 QA T=027)
ASAsh3T DaBs=2531L REFXL CLMP 39 UMM 10& L/74W cit21 (AU L1
ASAAR B 0&68%-3901 REEXD CuiMP 39 DHM 101 1/9W 0r12) CH 3ugl
ASAARYG DI5T=0290 [ REFXJ MET FLM bl DiM L3 1/EW LBABD D157 =029
AVRARSD 2100=2457 3 REVAR FLM 2000 Ohm LOX LIN L/dW ZBANG 2L00=~2897T
ASA4R4] 0r5T=-02%0 ) REFXD MET FLM m. 19k OHH L% 1/8W 24480 fiIst=0290
ASAARSR 0T5T=-0290 AEFXD RET FLM™ BaiSK DHM 1% 1/HW JH4 80D QIRT=04%0
ASASRA) 2100=2497 REVAR FLMW 2030 OWM 10 LIN 1/2W 29480 2100=24%1
ASASR 44 OT5T=0290 KEFXD MET FLM 6.10K OMM 13 1/8W 28480 GIsI=02490
ASAARSS Qr5T=0124 5 REFAD WET FLM 319,40 OHM 1 1/HW 29400 BI51=0Ldh
ASA&AR &L 0T57=0124 REFXD MET Fhet 39,28 [itM |T L /BW Fi1Y.[] OI5T=012%
ABALRRST VT5T=D124 REFND WET FLM 39.2k DHM 1T 1/06W ~24HO J157=0114
ASAARR AN 0157=0124 REFXD MET FLM 39.2¢ OHM IX )/dW L84 H0 DIST=012%
ASA4RS5D 2100=+17713 1 REVAX WMW 1K DHM 5% TYPE H IW 2B480 ZL30=-1T13
ABAMAS] OT57-0280 REFXD MSF FLM LK OxHM LT L/BW 2R4 80 0r%+0280
ABARRS 2 O6E4=2211 REFXD COMP 220 DHM 10T §/4W oKLzl € 2211
ASAARSD 0584=2211 AEFXD COMP 220 OHM 10L& ) /44 o2 Ly 2211
ASARRDG S 0LB4=3901 RIFXD COMP 39 DHM 10T 24 olLzi £a 3901
See introduction tn this seetion for onlering in[urm.ﬂfqn
i
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Model 1703A

Table 6-2. Replaceable Parts (Cont’d}

Reptaceable Parts

LEFAD CER Qu0% UF #80-20% 10QVOCW

e Mfr ‘

Reference |pp pyre Number| Oty Description q Mfr Part Number
Designation : . Code
12}

sl

ASAARSS OaBa=1021) REFXD CUMP LD00 OHM L10X L/aW o112l ce o2l
ASASRS Y Or57-0283 T REFXD METF FLM 2.00K OHM LT 1/8W 28400 0157=-0283

. RBAARDT 0r57=-0273 RIFXD MET FLM 3,0IK QWM 1X L/BW 26480 OT57T=-0273
AJARRHEB Obda=332]1 8 REFA0 COMP 3300 OHM FOX L/7AW o112k B 3321

- ASA4RAKY oY5T=-0837 3 RIFXKD MET FLM 4790 OnM )X L/HM 2BARD DTST=040T
ASAARGD 2l00=2akT RevAR FLM 2000 DHM 10X LIN 172K 28480 2100-2497
ASA4RBIL OTET-0637 REFXD YET FLM &7%0 OnmM 1X L/BM 20480 DT5T=0437
ASA4Re 2 Onfs=1021) WEEXD COMP 1000 OHM 10T L/4w oLzl CB 1021
ASAARD I 0484~1021 RLFXD CORP 1000 oMk LD L/AW o112l B 1021
ASAAROR 0688=-1011 RAEFAD COMP 100 CHM LOX L/AW 01123 ca 1ol
ASL&khoS OT57=1094 < Ri,aw MET FLM L.47K DHM IX 1/8W 20480 QT57=1094
ASKsRan O157=0a810 5 ALFXD NET FLM 301 OHM LX L78W 28480 OT57=04L0
AdAnRol OI57=0410 REFXD MET FLM JJL CHmM 31X 1/éw 20450 DT5T~0410
ASAGRAB G737+1094 AEFAD MET FLM 1.47K QHM 1% L/HW 264 BO 0757=-1094
ASAARAG o0FsT-0282 3 ReFXD MET FLM 221 OWHM 1% 1r8W 28480 OraT=0282
ABAGR IO GObha=350]L REFXD CONP 39 OHM 10X L/aW a2l c8 3901
A%ASRT] 0384=-2901 RIFAD COMP 39 OHM 10% L/4W olr2l cy 39
ASAARTZ CoBA=3001L REFAD COMP 39 UHM E0X L/4W oLl CB )90}
ABASR 1D ! G38a=1991 R:FAD COMP 39 OHHM 10T L/4W oLz CB 3901
ABAARTA OhHA=350) REFXD COMP 39 OHM 10X L/4W or2: cB8 3v0}
ASAARTY Us Ba=3501 ALFUD CONP 39 UHM 10T L/4ANW ona2l tB 3901
ASAMRTD CoB4=3901 REFAD COMP 39 OHM FOX L/74W oL CB 3901
ASARRTT DIST=02813 R:FXD MET FLM 2,004 CGHM LX 5/78W 28480 QIS T=0283
ASA4kTB ObB&=390) REFXD COMP 39 OHM 10X L/4W oir21 CB 3901

ASAAR TS 05%8=3130 L REFKD MET FLM L7.8K OHM 1T 1/8wW 28480 0a98~=3138
ASAARAD L100=20%) REVAR FLM 20K OHM kDX LIN L/2W 28480 2100-2030
ASAARBL CI5r=04]13 3 REFXD WMET FLM 392 COHM 1T 178w 28480 Q757=0413
ASAARE 2 JI5T=0482 1 REFXD MET FLM 27.4K OHM 1T L1/BW 28480 057=0452
ASA4RAS ObBa=3501 REFAD COHP 39 DHA 10X 1/4W oLt CB 3701

ASAAN AN 0I57=-0273 REFXY MET FLM 3.0LK OHM LX L/6W 28480 05T=02T72

ASA KBS ObE&=332] REFXD A7 3)3J0 DHM 10X I/4W o1L2l ce 3321
ASA&hdn 01570419 i ALFXD MET FLM 5Bl DHM [T L/BW 28480 OT57=0419
ABASMRET O15T=0437 1 REFXD MET FLM 562 CLHM LY L/B4 23480 OT57=-0417
ASA4Hdl Uoie~-R0LL KEFXD COMP )00 OMM JOE L/4Ww o2 te 1011

ASAaR BY WoE4=-2211 RIFRD CONP 220 ngm‘mx L/ AK gLl €3 221l
ASALRID 0?57-0434 2 RIFXAD MET FLM 3.65%K OHM 1X 1/BW 28480 O75T=04234%
ABAANG) OT5T=-0402 AEFXD MET FLM 130y OHM 1X 176N 28480 0151=0402
ASAGRYZ Qols=2211 WIFAD LOMP 220 CHM 10X L/4w oKzl B 22L1
‘ASARRT3 GThT-ias? REFXD MET FILM J0.0K OHM (X j/BW 28480 075T=0442
FLITYLTY 0757=-0400 b REFX) MET FLM 7.9 CHH T L1/8W 26480 BI57=0400
ASARRTS . OGR4 1231 R.FXD COMP 12K OHM 10% Y .Y oL 21 [o: A Fa}

ASE4RF L UnB3i+5ith 1 REFRD CLOMP 50 OHM 5% L/ak o112t B 511%
ASAARIT 0Ga4 1831 A:FXD COMP 18K OHM 10% 1 43 ol cBIBN

ASARRIB Dods3s21 REFXNDY COMP 3300 OHM [0X L/4k o112} 8 332}
MAAKYY C OhB4-3321 REFRD COMP 3300 QMM 10T )/5W o121 ch 3321
I5Aiﬂ.ll.|0| 0683 1% ) RLFXD COMP 1100 Oh™ 5% L/74W ox2l cB 11258
ASA4R101 UbBa=1021 . REFXD CONP LUOQO OHM 10X 1/4M oL121 e 1921 }
ASAMRLL2 OnPa~472]) REFXD COMP 4700 OHM 10X 174N oLz CB »72)
nnulos UbHe~1021) WiFXD COMP 1030 OHM 10T 1/4k Dllci Yy 1021
lSlARlu# OoBa=a4T21 KEFAD COM? 4700 OnM 30X 1/4W ol17L TR &721
ASASREOS UI5T=0437 KEFXD MET FLM AT50 CHM LY 1/8u 18AR0 D757=0437
AbRAREUD ' O6Bh=55821 1 REFXD COMP 5.0K OHM FOX 1/74W ozl LH 5621
ASASR1OT OBE4=%021 REFXD COMP 5.6X OHM LOT 1/74W oLz CB 5621
ASAsRiUb 2100=2001 2 REVAR FLM 200 (HM 2OT LIN LA2W 28480 2100~2061
ASAAMRTUY 0157-0400 REFAD MET FLM %0.9 CHM 1X 176w ZJE480 07157=3400
ASAsU 1B20-D094 1 ISEDIL WUAD 2=INPUT GATE 0371y ' SCE90IPK
ASAsuZ LsS0=0308 13 IZeDFL CLGEKED FF RLtbK or2o3 FUBAGILSE9KR
ASA4VRY 1904~2u48 1 JLUIE UBREAMDOWNESELECUN .48V 5% 28440 1902=304p
ASAaXU] 1200=-D704 9 SICKETE INTEGRATED CIRIULY 146 CONTACT 91504 IL4=3GID~3R
ASAAXUZ 1200=-07o0R SJCKFYEENTEGHATLD CIRCUIT L& CONTACT 31508 ILAvAGLDe 3R
ASAS } 0L703=005%0T BJARD AS"'MVEE'IC.II. SUTPUT 28480 OLTOd=060507
ASanC) Ola0~345) CtFXD CER 0.05 UF «B0=2U% lOOUDCﬂ 5:28% CO2IAL0IL503L525~C0H
ASASC2 01602236 CFXDCER 1 OPF BOOVDCW 72682 301-000 COKO-108C
ALASC S NOT ASSIGNED ’

ASASCH 0L40=-0153 k] CtFxD MICA 42 PF 52 . 2B480 0lA0=0190

, .

ASASCS Jle0=0loe 1 CEFXD MY O.04%3 UF 1QGT 200V0CwW i 562L9 L32P4B3I9L=PTS
ASAnCo 01602236 C:FXDCER 1.0 PF 5UVDCW 12982 301-000-COK0-108C
ASanLT Dlov=tisl C:FAD CER L% PF 5% S00VDCW ) 72982 JHN0~+1S PF
ASASCH , NE02203 1 CFADMICA DY PF 5% (FACTQRY SELECTED) 12136 ;.DM\EF DIIC
ASABLY OL21=-01bs LIVAR AIR 2e6=24.% PF &50VOCNW 20480 %i21=-016b
ASAsCiY Olstw3ans CLFXD CER 0,0% UF +u0»20% 100VDCW 56289 CO2IATOLLS03L52%-COH
ASANCLL 0la0=345%1 CiFXD CER 0.0% UF +#d0=20% 100YOCW 56289 COIIALOILADILS2A~00H
ASASC12 %IV ASSLGRED

A%AsCl3 ClbD~34%) CEFXD CER 0.09% UF +BU~Z20% LOUYDIw S4289 CO23AL0LL50325:5=-0QH
a5A5L1& OlaDd=~1453 56,789 CO23AL01L503L52% J0H

Sew introduction to this section for ordering information
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Replaceable Parts Model 1703A
. {
Table 6-2, Replaceable Parts {Cont’d}
- .o Mir
Reference o pary Number| Qty Description Code | Mfr Part Number
Designation ode
ABABQ 1653 0203 TSTR:51PNP 18480 1863 0703
ABASQ2 1863 0203 T5TR: 51 PP 28480 1853 D203
ASASQ3] 1653 0016 TSTR:SIPNP 80101 INGAD
ASAED4 1852 0015 TSTR:51PNP 80131 ZNI64Q
ASAS0Y 1858~0233 4 TSTRESE NPN 8013t FLITITY '
ASA3UD 185420233 EATRES] KPN ao013l FULTTY f
ASABUT 1858~0233 FSIRES] NPA 80111 2N3dbh . L
Adaigs 18540233 ESTRIS) NPN EOL3) PLELEY '
(ASASRI 0584-10601 REFXD COMP L] CHM 10K 1/aw oLzl 4B LOOL
ASASRZ 0757-0400 Rile MET FLM 90,% CH® % 1/8w 26480 0_3!51-06015
ASASN 05841001 R:FXD COMP 10 CHAY 10% 1140 omn ca1001
ASASR& 0157=-0418 3 REFRD MET FLA 519 OHM 1X 1/6W \ 28480 UrTsT-0atn
ASASRS 0684-1001 R:FXD CONMP 10 OHM T0% 1/4W ' N catom
ABATRD 0151=-0732 2 REFXD MET FLM 909 OHM L& L, AN 28440 aIs7=0T 82
ASASRT 0L B84=3%01 ' R*EXD COMP 39 OHM LO% L/AW 01121 tn 3901
ASASK B oOT87~0817 L3 REFXD NET FLM 750 LnM kX k22w 28480 DIsY-081r
ASASRY OTs7T=0817 REFAD MET FLM 7350 CHW i3 j/2u 20480 OIST=aBLT
ASASRIO - OrsT=0420 1 REFAD MET FLM 750 OnW [T L/8W 1 28480 CI5T=04 20
ASABRL 2100=-1984 1 REVAR FLM LGD OMA LOX LN L/2W ' 28440 21y0=1"%84%
ASABR) 2 arsT=-0434 REFX) HMET FLM S.LlR Ouk 1T L/dw 28480 0757+0438
ASABSRLY OI5T=0290 RIFXD SET FLM bol9k ChRM LT )L/am LEAHO oL 1-0290
ABASRLA J898=3530 2 RIFXD MET FLM 2)a% UHM 1& L1784 26480 0a%d=3430
ASASRLYS 0757=-0A00 RIFXD MET FLM 50,9 NHM 1S L/8wW 28%80 O157-0400
ASADR LG 07871=-07199 1 REFXD MET FLM 121 OHM LX L/iw 28% B0 QI5T=07r5"
ASASRLY 0757=-0334 REFXD WET FLM 301 OHM 1% L/4d Z84E0 0151-0334
AbASKLE 0898=24,0 RIFXD) HEF FLM 2).% CHM 1% L/8W 28480 dn9a=34 30
ADASRL D O0T57=-0413 REFXD MET FLw 392 Chm kL L/bw 28400 QI5I=0413
ASASRIV DY5T=-0290 REFXY MET FLM .15k QHM 1% 178w 26490 Gr5r~0250
ADASRZL ObE4=-1011 REFXD COMP 100 OHM 10T L/4k° o2l {810yl
AYASRZ ¢ OsR4=1011 REFXD CUMP 100 UHM IOZ LJow oLl 8 1oLk
ASA5R23 0757-0‘-90 REFXD MET FLM 9J.% UHM )X 5/8wW ! 28480 0757T=08C0
ASASR24 KOT ASSIGNED
ASASR2Y 0T37=-0418 REFXD MET FAM 6l9 OhM 1X 1/8W 20450 UTAT=0418 f
. ASABRIe NOT ASSIGNED '
Jr A3ankeil Ot Ea=3901 REZFX0 COMP 39 OHM 10X L/aw ol 4 3301
ASASK 2l UIST~0BLT REFXD HET FLM 750 OnM 1T L1/2W 28480 OT57-091L7
ASASR2Y OTST=-081T ARZFAD WET FLN 750 ODHM LX L/J2W 28480 visr=0817
ASASR IO OsB4+100) REFXD COMP L0 OnM 103 L/24W 01121 €& 1900
ASASASL 0b84+1001 . RZFMD COMP 10 GHM 102 )/4w L2l (4.3 711:) ]
ASANKR]I2 0157=-0732 RZFXD MET FiLM S0Y9 CHA kT L/aw ZBAED aIsT=0ti2
ASASYRE 15020041 3 DIJOEESREAKLDAN 5,11V 52 asTis i 511099=-94
ASASYR2 1902=-0041 DIOJECAREAKDOmN Sull¥Y 5X 04713 LLl0939=-9R
ASko 01707 66503 BOARD asSYECHANNEL A QUYPUT 28880 01707 LEEGA
ASaaCl 0L80=0374 3 C2END FANT. 10 WUF ROX 20¥DCW Sol289 1502106490204 2~DY5S
ASasC2 D1AG=03T4 CEFXD TANF,. 1D UF 10X 2uvDCw ! 5628% 1300L Lo RSO2082=0YS
ASABC3 OlaD=3443 CsFXD CER Q.1 UF »BO~20% 50VUCW 12982 BE3 ) =D50-A51-)042
ASAeCs 0160=344 ) CEFXD CER Q.1 UF +80=-20% 50¥DLW 12982 8 M ~0%0~65%1-Losl
! ASABQL 1855=00485 TSIRSFEF LHATCHED PAIR) 28400 1855=00d4%
ASABU2 185%=-008% YSTARFET IMACHED PAJR) 28480 LERS=00R%
ASABUY 1853=-0030 FSTR:SL PNP ) 80191 FLEL Y
ASALOY 1854=021% FSIREST APN RO} 3L 2NIS04%
ASAbR]) Jeie=-2211 ALFXD COMP 220 LHM LA 1/sw QL B 2211
ASABRZ : 0GB4-2231 R:FXD COMP 270 QHM 10% 14w g1 cBam
A%40R3 : Opds=-1021 o KEFRD COMP JUOC UMM 10X 174 otl21 Cit po2}
ASAbRS 0T%1=-0438 REFXD MET FLM 5.MLK GHM LX L/84 28420 or5r=-0438
ASAakS OT8T=04%4% REFXD MEF FLM 33,20 COHM L& 178w 234 B0 0TS 7=0h%4
i ASABRSL 0757 0444 9 R:FXDMET FLM 121K OHM 1% 1/BW - 24480 0157 0342
ASABRT ' dags~2231 ; 38 REFXD COMP 224 OHk 10X L/aW oldl e 2231
ASABRD 07570443 { - RFXD MET FLM 129K OHM 1% 1. Bw 284080 07167 0344
A%ALRS Q6 8a-1541 L) REFXD COMP 153K OHM X0% ‘L/4k ol CB 1541
o
ASAb2l0 OoFA«SH21 REFXD COMP %.5K ChmM 10T L/4W |31 P4 Ch 562l
ASa6Rll 0504=562] HEFXD LOMP S.50% OHM 10T L/4W w2l CB bp2t
ABasREe 06841011 AFXD COMP 100 OHM 107 3.3 1121 cBION
ASa6R13 2100~206) REVAR FLM 200 OnM 10X LIN L1/26 28480 200020861
ASKGRLA 01570416 RFXDMET FLM 611 OHM 1% L EW 2B4B0 0157 16
ASAsk1S Co84=3501 REFXD COMP 39 OnM 10T L/4w a2} £A 3501
ASAGRIG 0684 683 R.FXD COMP 6BK OHMS 10% 1./4W 0312% CRGAN
- ABABRI? 2100 2031 R:VAR 50K OHM 10 LIN 172w ‘ 28480 2100 2034
ASAsUl 1820=021s H ICLIPe ANP. AVOL=SOK NIN1 JE480 1820=02%0
ASASVRY 19023373 DIODE:BREAKDOWN 1.0V &% 28480 1802 178
ATAGVRZ 160214179 DIODE:BREAKDOWN 33.0V 6% 28480 18023170
a6 OL70¥=05802 ] HORTZCNTAL AMPLIFIER 4OUULE F4.LY.144 D1T03=065%302
A60S1L 1450-070%9 LIGHEEINDICATOR 90 wD§ 72765 S1A0~000-003
28052 1456-0709 LEGHTZINDICATIZ 90 VDC T2re LA0~000+3803
1
L}
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Model 1703A Replaceable Parts

Table 6-2. Replaceable Parts {Cont’d)

. Mfr
Reference |pp pare Number| Qty Description Code | Mr Part Number
Designation ode
ASMPY 01701 006 2 1 SHIELD: HOLDQFF 28490 0170} 00612
ABMP2 0170123706 y SHAFT: SWITCH EX TENSION 2480 01701 23706
AEMP3 0170} BOSO2 | SHIELD ASSY: KORIZ 78480 01707 60602
ABMPA 01703 63703 ? SHAFT AS5Y; PUSHEUTTON EXTENSION 78480 01701 63703
ABMPS 018302320 ) COUPLER: SWITCH EX TENSION 78450 01830 2320}
AaRL 2100-1841 2 REWAR LOOK LHM 20T LIN 1/3W 28480 2100=1841
AnR2 2100-1841 REVAR RUOK OHN 20T LIN 1/3W 20480 2100-184)
AtR3 2100° 32 3 R:VAR 10 TURN WW 2K OHM 3% LIN 2W (DELAY TIME} 24480 2100+3082
L R s e
- REVAR COMP JOK -
Sads 5%88-33?2 1 Rivae Comp BoaCRox 28N s iy 28480 2100=3014
) AoR7 2100=301% 1 KEVAR CGMP Q03K Ubk 20T 2/L0W 28480 2100-301%
hond |, UIST=0s07 RIFXD MEV FLM 200 OH® Lx )L/BW 28480 nIST=0s07
ABRD 0157 0273 4 R FXDMET FLM 201K OHM 1% 1 BN : g0 |' osroens
ASRIO 0757 0273 R FXDMET FLM JO1K OHM 1% 380 28480 g;g; g;;g
ASRIL 0757 0273 R FXOMET FLM 201K OHM 1% 1/8W \ 28400
ABRY2 0767 0273 R FXDMET FLA 01K OHAY 1% ) BN 28460 0167 0213
WL 1701 81606 1 CABLE ASSY: COAX 28480 01701 61608
ABW2 01701 83610 Y CABLE ASSY: COAX 28480 0170) 61610
ASAL 01701=6b5%6 BIAND ASSYLHRZ WOPHER 28480 OLT0LebEBYH
seAlL) 0160-2207 1 CF XD MICA 300 PF B% 28480 0160 2207
FIVIT S MIT A55UGNED
! ashiC 0LEO=004%% 1 CrEXD ELECT 100 UF +7%= 0T 25VDCW 55289 30DLOTEO250D2-D5N
46A101, 19540087 ] TSEREST NPA . 50L3) 293817
Aoalkl OnEa=1041 KEFXD COMP JOOK CHM ICE L/4MW oz €8 104)
FIYSTY. 0bBa=1041 RIFXY COMP LOOK OHM LOL L/oW ajray €8 104)
A6ALR} UbEM=BEZ]L ] KEFXD COMP 6,6K DHM LOT L/4W 0112} T
ABALRA 0I57-0418 REFAD MET FLM 515 OHM L& L/0wW 28400 0757=0418
AnalRs 421 AMS [GNED
koklnb 0157=0n13 KEFXD MEF FLY 392 QnM L% L/6w 20480 0757-0413
FIYITe, Joda=2221 A3FAD CCHP 2200 OHM BOT L1/sM 0112} ts 2221
ASALRB 0684 313} R. FXD COMP 3K GHM 10% 1/4 01121 €A 337
LSALRY 0157=0s07 REFXD MET FLHM £00 CHM IX L/6W 26450 0157-0407
AGAIR10 06441031 R: FXT COMP 10K GHM Y0 174w 01121 CH 1037
ABAIRIY 0684 2201 R:FXD COMP 22K OHM 10% 1/4W ! 01121 c8221) !
. ABAIRY2 0757 0273 R:EXDMET LM 3010 OHM Y5 1:8W 20480 0757 0273
ABAIR)3 0684 102} R.F¥ D COMP 1000 OHM 105 174W o CB10?T
anAlsl 3L01=139% ' SMLTEMEPUSHBUTTON « POLE & STAFITN 24480 3101=139%
- AralSz NSR. 1P/ 31} )
U AaAlyd NSR. {PiOSY} ’
Aoalse 310t=1AU0 3 SwlFCHEPUSHBUTTON LPOT nsso PR-1
Aoaldy N5R; (PO 51
ASALVY 1802 0041 DIUDE BREAKDOWN 6,13V 5% 200MW w3 52-10930 08
ABAIXAT 1251=Lb8 6 CONNECTOREPC {2 X 12) 24 CONEBACT T178% 252=12=30= 300
ABAIXAL 12.t=b26 CIVNECTGREPE 12 X 12§ 24 CUNTFACT 71785 £52=12=30+100
| 1ABAYXAL L:5k=le2n CONNECTORIPL £2 X 120 2% CONEALT 1183 252-12=10-300
1| ABALXAB 125k=1b26 CONNECTOREPC £2 X 12D 24 CONTACT 71745 25d=12-30=300
N ABATXAT 12%k-102s CONNECTORIPC {2 X 12} 24 CCWTACT 71785 232-12=3~ 300
A AGAIXAB 12501026 CONNECTOREPC 2 X 12) 24 CUNFALY TiTRS 25201230300
o 202 0} F0b+botd2 BOARD ASSYEVAISGER 2480 0170L=66%52
. ABa2C ) 0L5G-0070 e CLFRD CER 0,02 UF 20% 500¥OCW 12982 B21=Q00-28%0 2034
. doAzc? 0}40-0203 A CEFAD MICA bu PF 5X 28480 0140-0203
i AohIc} Ulsl-3abl CIFXD CEk 0,01 YF #d0=20% 100VDEN 55289 CO23AN0LFI 032525 =L0H
e ABBICH D160 3462 ' C:D)5C CER 0.02 UF 20% 100VOCW L3260 CO2I310IN203IM525 CD
: hoazlh UlAg-D2 ) CEFRD MICA 33 pr t= 28480 G140+0203
Ana2Ch Glo0=3a%1 CEFXD CER 0.7. UF +80~20T LOQVDCW 6289 CO23RL0IF LOSES25-C0H
Apait? OlhO=3s%) CLEXD CER D,.J5 UF #B0=20X 10UVDCw 562689 LO23N1OML503I525-CDH
Apa2CH Olau=3ab3 CEFAD CER 0.0% UF +80~-20T )00VDCW 56289 CD2IALOILB0ILS525-5DH
AD22CY 0160-3453 CEFXD GER 0,05 UF +B0-20% L0OvDCA 58289 LO2IALOIL50ME525-CDY
Apa2L10 Ulod+3a53 CEFXD CER 0.0% UF +80-20% 00VNCW 58289 CO23AI0ML 0I5 25201
AsAZEL} uLan=-01%7 CEFRD DLECT 2.2 UF L0 20VDLW 50249 150D225X902042~0YS
ABAICIZ 01602204 C:F XD MICA 100 PF B% 72136 RDMIEF101J3C
Anditls DEoU=34%3 EEFAD CEF 0WU% UF +E0=20T JOIVOLW | %5289 C023AL00L5032825=2D4
RHALCLS UlbD=3453 CHFAD CER 0405 UF +8J=20% 200vOCH 50289 CO23A1018.5032525~C0H
[TY¥IaY) GLo0=3451 CEFXD CER 0,05 uF +50=2)T LOOVICK 5528% C0IA10IL5032525-C04
‘ApdiCho 0le0-3453 CEEXD CER P.u5 UF »HO=20X JOOVDCH 56269 CO2IANOLLSD3LS2%~COH
ABAZCI? 0160 2014 C:FXDCEH G Ur +BD-20% BOVDOW $6260 1233C20 COM- 1042
ABAZCRL 15010040 PIODEESILICUN JUKA 3UNV 01ty FDGLOAS
dBAZIRZ 1501=0040 DIJDEESILICON JUMA 30NV 07783 ¥DG1088E
AsidCK 3 1901=0040 DIJUEESILICUN 30PA 30wV o1s3 FDGLOSY
, AbAZCha 1901=0040 CIOJEESILACON 3OMA 30wy 07263 FDG1O83
AbAZLHY 1901=0040 DIODEESTLICON JoMA 30wV oTZe) FoGlons
AoA QKD 1501-0040 BIJOEESILICON 30mA SOWY 01283 FDGL0B8
ABA2LNT 1503-0040 DICOEESILICCY JOMA 30NV or2e3 FDGLOAE
o o R T FITY 150L=0040 DIDDEESILICUN 30MA 30wy 07283 FOGLOS
g ABARLRS 1901-0040 DIODEESILICON 30MA 30wy orz63 FDG1oa8
AUAZLATD 1501-0040 OIDJEESILICON 30ME 30wV 07283 FRGLOBH
AoAdCRIY 15000040 DIUDEESILICUN 3UMA 30wV or2e3 FOGLO83
AsA20ni2 1531-9040 DRUJEESILICGN JORA JOwY 07263 FDGLOBB
: Ask2CR1S 1501-0040 DIDDEESILILUN 3G4A 30NV 07263 FpGLOAS
AsAdulL 1855-0085 FSTREFET IMATCHED PALL) 28420 1855-008%
Avkzu2 NSR (P,OQ1}

See introduction to this section for ordering infuormation
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Replaceable Parts Madel 1703A

Table 6-2. Replaceable Parts (Cont'd}

' Mfr
Reference IHP Part Number| Qty | Description Code | Mr Part Number
Designation ode
AoAdu) 18850250 ISThesl KPR 26460 LEBa-0259E
Aok2us 16540256 .} ISIRES] NbY 24580 bashep258
AbATOS 1B54=0296 TSTRESE NPM 28480 LE54=025h
Abh2un 15540276 FSTRESE APN 1 2B4E0 L8se-0250
AnAZOT 1853-0015% FSIRESE PAP ao0131 2h3040
ARAOR 1863-0015 ' TSTR:SIPNP ' B013Y IN 3640
ABA2CD 1865-0086 TSTR: FET IMATCHED PAIR} 78480 1856 0065
ASAZQ10 1885-0065 NSR: /O A8A200
ABADTY 16540206 IETR:SINPN 28480 1854 0266
AEATQS2 1854-0296 TSTA.5) NPN . 28480 164 0766
ASA2Q13 1864-0796 TSTR:SI NPN 78480 1854 0206
ABAZOT4 18540296 TSTR:S! NPN ‘ 28480 1654 0266
ABA2015 TSTR:5I PP 013} 2NIGA0
ASA20 1863 0015 “TSTR:51PNP B3 2N3640
ABAZO1Y 16640206 TSTR:5I NPN TR450 1654 0206
ASAZONB 1854 0206 TSTR:EINPN 20400 1854 0266
ABAI01B 18530038 TSTR:5! PP 8013 IN3206
AoA 2020 18%3~0038 TSTRESD PNP ‘ 80131 243938
ABA20Z) 1853-0030 - TSTRESL PNP A0131 243506
20820272 1853-0010 FSERESD PAP #0131 243906
A0A2023 1654-0215 | TSERESE WPN 80131 2N3I90%
AbA202% 18430049 5 TSTRESD PHP 2e480 18530049
AoA202% 185 3~0049 ISTREST PRP 28480 £853-0049
AbA2026 1843-0049 TSERESE PP : 28580 PES300eG
AsA2027 1854-0256 FSTRESI APY 28440 18540250
AbA2028 18540296 ESERESE NPN 284A0 LB54=0295
AbAZ02% 1833-003s TSTREST DNP 82131 253906
A A2C30 - 1652-0036 ESTRESL PP 8013} 3908
Aca2at 06B4=1041 REFXD COMP 100K OHM 10% 174W 012} Ch Lusl
AvAZR2 0757-0367 2 | AtFxD MET FLM 100K OhW 1T L/2W 28480 0757+0367
ASAZR) Q757-0488 3 | RsFXD MET FLM SUSK ChM 1 L/8N 28480 07570484
ACAZR4 068%=3901 REFXD COMP 39 OHM LOT L/4m oL1z1 i 3901
ABAZRY 0747 =04a2 RiF XD MET FLM 10.0K OHM 1% 1.8W FACTORY SELECTED, 28400 07570442
NOMINAL VALUE SHOWN T
| ABAZRS Do84=3531 REEXD CUMP 39 DHH 'ROT 1/4n pLL2L LR 390)
ABAZRT 0684=103) RIFXD COMP 10X OHM 10X 374k o121 Lo 101
ABAZRM 05843901 REFXD CCMP 35 OhM 10T 1/4% o121 Ca 3908
AbAZR® Ob84-3321 REEXD COMP 3300 OHM LOT L/4W o111 s 3321
AsA2n L0 0757=G401 REFXD MET FLM 100 OH® 1£ 1JEW PLIT T 0757 -0a08
AvAZkEL ObNs=222L REEXE COMP 2230 OHM 10X 1/4K oLzl er 2221
ABAZRI2 0757=0401 ATFXD MET FLM 100 CH¥ IX L/eW 28480 0157-0401 '
AbAZRE3 0757-0273 REFXD MET FLM 3.00K UM L% 178w 28480 0757-0273
AvAZR1A 0757-0410 REFXD MET FLW JOL CHK 1% 1/dd zasny 0757=0410
AGAZRLS © ObAAm3901 REFXD CCMP 39 OnN 103 L/4k wiLz1 te 30
" AbA2R1b 07570882 R:FXD MET FLM 10.0K OHM % 18\ FACTORY SELECTED, 28440 0757-0442
: NOMINAL VALUE SHOWN
ABAZRLT 0b84=3501 REFND LOMP 3% OHM 10T 174K otrzi ce 3501
ASAZRLD 0684-1031 REFXO CGMP LO% UMM 10% 1/4M 01121 Cb 1031 :
AGAZRLY - 0s84=3501 REFXD COMP 3% DHM 10% L/4W CHEN €6 3501
A6AZR20 07570401 REFXD MET FLM 200 LHm 1% L/uN 28480 0747-0401
AoA K21 0I57-0401 REIFXD MET FLM 100 CHM Y% L/dn 28460 0151-040L
AoAzn22 - 0157-0387 REFXD MET FLM LOOK OHM AX L/2NW 28480 10151-G36
AoA2R23 0757-0488 : REFXD MET FLM 905h CHM 1% L/dW 28480 01570488
ALAZR24 06%8-41130 2 | REFAD COMP 39 EHM 5T 17dN 28480 06984130
AoAZR2% O75T=00b2 RiFXD MET FLM 100K O 1% 1.EW FACTORY SELECTED, 26480 01570442
; NOMINAL VALUE SHOY |
AbAZh26 | vess~3s0L REFAD COMP 39 onn wt Law or121 B 3501
AoAZR2ZT ‘| osesm1031 REFXD COMP 10% CHM 10T 174w o121 €8 103)
AbAZR2B 0684=3901 REIFXD COMP 39 OHM 10X L/4W gI121 ¢6 3901
ABAZR2Y 05 R4-3321 REFXD COMP 332D OHM LOX L/ew ok12) B 3321
ABA2R 3D D737-0401 (REFXD MET FLM 100 LHM LT )/ow 28R b0 0751+0401
Ach2R3L 08 EA=2221 REFXD COMP 2200 OHH 10T 1/4W vkt £h 2221
ABA2R 32 0757=0401 MEEXD MET FLM 10O OHM L% 1/BW 284E0 01510401
£SA2R 33 0T5T-027) KEEXD MET FLM 3.01K OHM LT 174k 25480 0757-0273
ABAZR 3N D757=0410 REFXD MET FLA 30) ChH 1§ 1/8W 28480 015740419
ABAZR3S 0658=4130 KIFXD COMP 39 OHA 5% L/uw 20560 0678=41 30
AsA2k36 D73T-042 R:FXD MET FLM 10.0K OHM 1% 18I FACTORY SELECTED, 28440 BT57=0ubs
. NOMINAL VALUE SHOWN
AGAZRIT 0sBar3501 KEEXD COMP 3% OnM 10X 1/4w o2k €8 3301
ABAR 3B d684~1031 REFXD CCMP JOK THM LOE 1/&W 01121 s 103}
ABAZK39 0584-3931 KEFXD COMP 39 OHM 10T L/aw ort21 €8 3901
Avd2KAU 0757-0401 AZEXD MET FLM 100 CHM LR L/8k 20880 015740401
A6A2RAY 0I5T-0401 REFXD WEF FLM BOD GHM LI L/ua FLLY Q157+4a01
ABAZRAL 06B4-3901 AEFXD CONP 35 OMM LOX 1/4K oilz: €8 3901
ADARR4S QbB4=3931 HEFXD CUMP 39 OHM 1O L/ww o1zl €8 3501
B0AZRwA 0684-2221 AEFXD COMP 2200 CHM 10X LS9 ollax B 2221
See introduction to this seetion for ordering information '
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Mode! 1703A

Table 6-2, Replaceable Parts (Cont'd)

Replaceable Parts

. Mir
Reference |yp part Number; Q. Description Code | Mfr Part Number
Designation ade
AnAZHAS ar57=0401 SEFXD MEY FL% 100 CHR LG L/HA 2JaAR0 0% 1=0401
AnBZHAN 2100=2 218 2 AtvAd FLH 5K Dik LOT LIN L/2w ZARED 2i00=221e
ABLZRGT QiLT=0Nh25 4 WERXD MET FLM Lud2r ti® kL )/6wW L44E0 QI5Te0427
AbAZRWH onfa=3501 REFXQ COMP 3% OnM 1O% 174K 01121 TH 4901
AnhAZRAT gses-3u0} REFXD COMP 35 JHM TO3 174N oLz £ 0l
ALAZR AU VI5T-040) KEFXD MEN FLM 200 O LT [/éW 2HARY (LY ST
AnAZHYL 0157~043R REFAD MEP FLM S, LEK Lubt LR X/EW 28480 DN T-0030
FY¥ /LY OaAs=223) REFXD CLMP 220 CHM LOT 1/4W 01121 te 223)
Atk 2Rh 3 UnPa=L%3) REFXS COMP ISN OMM LOX 174K B1t21 th 1531
[ LY.L YN DohA~d5atL 1 R XD COMP 330K OHM 10% 1/4W 7BABD 06BN -341
FYNYTLLY OnEA=222) KEFXD LSHP 2200 UHM LOW L/aM orL2l e 222
ALAIRYL or57-0405 LY ReEXD WEF FLM 200K JHM 13 1/8d ZBaED 075 T+04e%
JIY IRy OLBaA=jU3) ALFXD LGMP JOK THM 10X L/74W okr2 Le 103)
ABAZRSH YT I | KEFXD COPP JOL ChM 10T L/4K 01 LH 1011
ABAZRDY TSI AEFXD COMP 10K UHM LON L7+W vzl e 103
RakZRO0 (YT R JEFAC LOMP 3323 KM 1O 1/4% 01121 L3 3321
doAZko] OnEX=2221 REFXD LJMP 2200 LHY BT L/AW o112} e 2221
AndZRod 0187-0AD) HEFXD MET FLM JDO UuF 1T L/ éw 2RAB0 0151040t
ABAZRAD 21U=241n mEVAR FLM 5K CHIt ROR LIN L/2W 28RE0 2PN 228
Abd2Rb4 01570455 REFAD MED FLW P00k O4M 3T 1744 28440 HIST-042 3
Ak 2Ro% ars7-040} REFXD MET FE™ 100 CHM 13 L/Ee 245 KD BI%-04G1
AhaZRe 0 O757-0438 KEFXD MET FLM . LER DHM LR 1/9W 2R4 R0 01570438
ASAIHGT DoFe=-1031 REFXD CuNP 1D DHY EOK 174 b1ldl [T
AGAZABH unka=1 001 REFXD COMP LD QWY 10T )/74W oLl £E 1001
AbAZRBS USbA= 353 REFXD CMP 39 uM EOX L/4w oLL2l ¢ Wio)
:
AR ID Ubbe= 23501 REFXAD LCMP 49 (WM LO% L/4w oLE2) o 3901 Pl
ABA2RT) : NOT ASSIGNED
ABAZRTZ OsBa=L0sE REFXD CUMP IUJW THP 10T J 24K oLzl [T T8
AtRZRT Oubh=1Gst REFAT CCYP 100K UHK LOd L/7aN vLE2E tE Loal
AGAZR A 0767 040) 1 H XD METFLM 1000HA Y1 LB ZHHD D57 DADT
AnA25) . AE01-170% r SWYICHEPUSHRUTIGN T STATION £A. DPDY 11590 Pa=to
F Y ¥} NSR PO A25)
AnA233 NSR-P,0) AZSY .
PPN 3101=14D0 SMITCHEPUSHAUTEON DPOI 11550 pa-L
AGAZSS NSR P/Q A2SY
Ank 256 NSR PO AJSY
Boagst 3L01=1830 SWETCHEPUSHRUTTON DPOF 71550 P31
sna258 NSR P,Q A251
AnN?LG NSR.P,D AZSY
andayl 1B70=-0}42 2 INTESRATED CERCUIT:4 INPUT,2=DR/NOR 04713 wL1004P
Anb2uz 18200142 INTEGRATED CIRCURT EAINPUT, 2=OR/NDR osTld HLI004P
poAZRUL 1200-0704 SICKEFSINTEGRATED CERCUIT 14 CUNTACT 21508 J14=AGSD=IR
LI
s hnh2XUE 1200-0766 SOCKETE INTEGAATED C1AZULT 14 CUNTALT 91508 I AAGSD IR
#6h3 O1T01=£0504 BOARD ASSY: INTEGRATOR MAIN 2BABO LIRS
AnA3Ch URED=02)0 CEFXD ELECT l.0 UF 20T BOVDCW il L3021 05K0U50A2 -0V
anhice 018U=-0230 CeFRU ELECE 1.0 UF 208 SOVLCW LY L 150D EOBROGR0A 2 DYS
.n.lucs UIAD=0230 CEFXD ELECT 1D UF 20% BOVDCW 56289 15001 0%X00504.-DYS
al}nc:. 0IBO-0230 CEFXD ELECT 1,0 UF 208 S0YDCW Sb2ES 1300 EOSKUDE0A2-DY
Audics 0)160+348 ) CEFXD CER 0,01 UF #B0-20%T JLOVICW 55289 COZ}I10IFL03L525~C0K
Aspito 0140=-34%} LtFXD CER 0.01 UF #E0-20 IGOVOCW 59240 COZIBLOIFROMES2E=50H
AGAICT Ol60+348B H CeExXD CER 1000 PF 10T 100UVDCW 58289 COBTI2SLF 1024525 -L 010
Aon3CH 0140-2764 2 CtFXO CER 20 PF 5% S00VDCH 12982 301-000-£262- 2000
ABA3CY 0]1b0-3451 ‘CEFXD CER 0.0) UF »80-20% M0QVDCW 564B9 CO23B LOLF1OMES2%=Ci
AOASCLO 0180=2257 CEEXD CER 1D PF 5T SUOVICW 12982 JO1-000-COmI- 100
ABAICLY D16D=2257 CEFXD CER 1O PF 5% S00VICW 72982 I0L=00u-LOHI=1ND)
ABA3CR] 1901-0040 DEODEESILICUN J0MA 3UNY 07263 FOGEOBA
AbA3CR2 1901-0040 DIODEESTLICON JuMA 30wV 07263 FO51088
AoA3CN3 1901-0040 DIODE£5ILICUN 30MA 30N 07263 FUG1043
AbA3CHA 1901 0826 L CIODE: HYBAID HOT CARRIER 28480 1001 0836
ABAICRS 19010040 BIUDE ESILILON 3OMA 30WV 01263 FRGloAs
AA3ChA 1901-0040 DISDEESILICON 3048 30wV Dr203 FDG1084
ABAICHT 1901~0040 OLODEESILICON 30MA 30WY or2e3 FRGLDBA
AbAICRE 1901-0040 DIODE:SILICON 30MA JOWY 07263 FOGLOBB
ABAICRD 1901-0040 DIJDE ESILICON J0Ma 30wV DT283 FOGLOBA
ABAICRLO 150-0040 DIGOESSILICON J0MA 30wV DI263 FpGlogs
AbA3CRKLL 1901-0040 DIDDEZSILICON 3OMA 30uWV 0r263 FOG10d3
A0AICKL2 1901-0040 DIJDEESNILICON 3J0MA 30wV 07263 FOG108B

Sew introduction to this section for ordering infonnation
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Replaceable Parts

Table 6-2. Replaéea.bl,e Parts {Cont'd)

Model 1703A

et fr
Reference (Lp pare Number| Qty Description M Mfr Part Number
Designation T Code
AsA3CRY 3 1901=0040 DICDE ESILICON 30MA 30wV Q1263 FOGLORR
ABAICRI4 1647 0040 DIODE:SILICON JOMA 308V 07763 FOG 1008
AsA30L 1654=-D0g2 TSTRESL APN o Y 2H3583
[TV 15 " 1853+0036 ISERESL PAP g BOL3L 2K3900
ABAI03 1854=0092 T5TRESI NPN ! 4131 Fi31TS)
ABA3UN 1854 -0092 YSTREST APN ' 8013} 243583
FYYSUTY 1833=-0038 ISIRESE PhP ROL3L RFLYLTIY
FYYS RIS 1853-0278 2 ISTRISI PNP 28480 1833=01Ts
[PYS TS LB35~0057 2 TSTRESE FET: Nv CHANMEL 4B LRSS =005
A6A3ds 1854=0215 YSTREST MPN BOL31 243904
AsAl0Y 1834-0215 TSERESE NPK LI TET) 23S0
ABAIRL 0684390} AREEXD COMP 39 OHM 10X L/4W [ IEI ce 394y
ABAIRZ 0584=3501 REFXD CCMP 39 OHM ROT L74W LITES Ck 3501
ABA3KS CoR4=3901 REFXD COMP 39 EHM LOT 1/ o112k ¢8 350)
AsA R4 UbHA~ 3901 REFXD COMP 39 OWM 10% 1/ANW 01121 £h 3901
ARG 0684-122) REFXD COMP Lo2K DHM LOX L/4W oLL22 €8 1221
Asd IR0 Q6841221 REFXD COMP L.2% OFM LOT [/4N orr21 e 1221
Aokt O8R4~k G3L REFXD CUMP 10X OHM 103 LJ4k oLrz2) [T
AnddRd 08842231 REFAC COMP 22K OHM 10T 1laN okizl £y 2231
Aaa3ny 0737=0445 REFXY MET FLM L5.00 OHM 13 /4w 264 80 UI5T=04k0
AsRIRLO TR REFXD COMP 1000 Ohd 10t 1/a arE2y € 1021
AoA3kL] Gafs=1011 REFXD COMP 100 G4 JOR L/4n olrzt [THT 181
AsA3IR12 0584-1011 REFXD COMP QO UHN 10K 174N ¥ L8 1011
ABA3RLM 08642231 REFXD COMP 22K OhM LO% §/4w 012} €3 2281
AdA3INL 4 0564-1221 RIFXD COMP Lo2K CHM MOT [/4k orLdL ts 1221 f
[TV AL vopa=1011 RIFXD COMP LUG DHY LOT 1/aW ukiel LB 101}
AsAIRLS VBBA-1031 ALFXD COMP EOK QHA 24T )/4w ¢zl Ca 1ost
ABAIRLT Vb BA=2211 REFAD COMI® 220 DhM 1OS /4W olLL21 ca 2211t
ABAIRL B OB Ea=3901 REFXD COMP 39 OnM 30K L/ ol12l ts 3901
AsAIRLS OnEa=)03) REFAD COMP 10K GHM BOZ 1/4w oLzl CE 1031
Aok 3n 20 UsBa-1051 KiFXD COMP 100 QMM JOT L/44 DaL2K th p0L}
i
r
}
1
See introduction to this section for ordering information
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Model 1703A Replaceable Parts
\ Table 6-2, Replaceable Parts (Cont’d)
Reference | - Mfr
P 2VOBEE  IHP Part Number| Qty Description Cod Mfr Part Number

- Designation ode

[ LY E1T] La2G=006B L3 FCETTL TREIPLE 3-INPUT PDS KAND GATE 12040 SNTA NN

And3Xu) 1200-0748 . SOCKETEINTEGAATED CIRCULT L4 CONFACT 921508 34= b isDm3R

LLTXY GLTOL~8b51% BOARD ASSY: INTEGRATOR DELAYED 28480 QLT3 i=H85)4

AnAacC] 5 0180-0230 CEFXD ELECY 1.0 UF 20% 30vDCW 56289 LS0DLO5X005042-DYS
AoAsCe h 0180-0230 SEEXD ELECT 1.0 UF 20% B3OVDLW 56289 150D105%005042-0Y5
ApAaC? 0lsu-0210 CeFaAD ELECT L0 UF 20% S0VOCW | - 56289 1500005X0040A2-DY 5
AnAsls oL80-0230 CeFxD ELECT 1.0 UF 20X BOVDOM: 50289 150D105KA050A2-0YS
AoAnCS 0160~3451 CEFXD CER 0,01 UF +80-20T LO0VOCK 6289 £023B10LFL03L525=-COH
AbA4Ce Qlsg=345] CtFXD CER Q.01 UF »80=-20% 100VOCH 58289 COZIBNOLFL0IL525«C0H
Asasll Qla0=3ns8 CEFXD CER 2000 PF EOT EOOQVOCW 56289 COLTR2SIFLOIC525=C0N
Acisle 0140~226% CIFXO0 CER 20 PF 5% 500VDCW T29482 301-000-L0GD=-200J
Ablnl9 Dia0=-345) CEFXD CER 0.0L UF #8%=20% 100VDCW 56289 CO2IBLOIFINIES29=-L0H
AsasClO 0la0=2257 CsFXD CER 10 PF 3% BEDVDCH 12982 301=000=-CCHO=100)
A6AACEL Qlo0=2.57 CEFXD CER 10 PF 5% BOOVDCHW 12982 301-000-C0HO=100J
AbAsCRL 1901=0040 OIODEsSILICON JOMA 30wV oT283 FOGIOER

AoAACRZ 1901-0040 DEODEESILECON 30MA 3OWY CT263 FOGl088

FEYEYA 190L~0040 DIJ0EESILICON OMA 30wV 072463 FOGLONB

AnAaChé 1801 0635 1 OIQDE: HYBRID: HOT CARRIER 28480 180t 0635

AcAsLRS 1301~0040 DILOEESILICON JOMA J0WY 07243 FOGLO8B

AsA4LRS : 1901-0040 DICUE:SILICON JOMA MOw¥ 07283 FOG1088

Aca&CRY 1901~0040 DIDDE :SILECON JOMA 3wV of2e3 FOGLOBA

Asd4CHo 1501=0040 DISOEESILICON J0MA JOmV 0T283 FOGLOAS

AoA4LCRY 190E=0040 DIJDEESILICON JOHA 30wY 07263 FDGLQRR

ADAACRIY 190L-DUs0D DIOQEESILICON 30MA JQdV Dr283 FOGLORS

AsasCRIL 190:=0040 DI0DE:SILICON JOMA 30NY 07203 FDGLOBS

AnAsLR)2 i903~-0040 DIPDE:SILICIN JOMA 30WY 7203 FOGl048

AbASCR] 3 1901 =0040 DICDEESILICON 30MA dOmY 0r28) FpGloase

ABAACRTS4 1007 0030 DIQDE:SILICON 30MA JOWY 07263 FDGICJB

AohaQl 1854=0092 FSTRESE NPY : 80131 P4k L1} )

A2 1853-0036 FATRESE PAP ' 40131 243908

T AoAAQ) 18540052 TLEALSE NN 2013} 2N1%03

AnALQS 1654=0092 TSFRESI NPN 80131 243503

AnAslS 1853=003> I5TRESE PHP aglil PLELT

ABAKQS 18510276 FSERESE PNP 2BAB0 1853-0216

ABANGT [T LLEI LY FSIRESE FET N=JHAMKEL 28480 185%=005T

FEYLN:T Y 1854=02]5% FSTRESE NPN 80131 2N3504

AbA4Q9 1854=D215 ISTRESL MPN 80131 LN390%

AndsR L Oab4e~3%50]) REeFXD COMP 39 OHM LUT L1/4W Q1121 B 3301

AoAsR 2 0664=3501 REFXD COMP 39 OHM 10X 1/4M o112l CEB 3901

Andand Jaka~3%a]) ReFXD COMP 39 DHM 10% L1/74W oiL21 £8 3901

AbR4RS 05bh=3901 REFXD CONP 39 OHN 30X L/ew oLzl £e 3901

| AASA D OhBa=1221 REFXD CUMP 1,28 OWM LOX L/74W olr2e e 1221

AvAshe 0586=1221 REFXD COMP Jo.2K CHA LOX )/eW oll21 e 1221

AckuRT OoB4=1031 REFXD COMP 10K OHM L0Z 1/4NW oL CB 103}

ABASRA 05646=2231 REFXD COMP 228 QWM 10T 21/46W Gli2l CB 2231

ABAGRYS DI5T=Da40 REFXD MEF FLM L5.0k DHM 13 1/6W 28480 0157=0440

ASANRLOD OyBarloZl REFXD COMP 100D CHM LOX L/AW oli2l e o2l

AvkaRll Cols=1011 RIFXD COMP 100 CHM 10T LJaw o021 B 1011

ApA4RL2Z 0b8A-ECLL AEFXD COMP 133 OxmM JOE L/aw ol121 £e 1olt

AbANRL3 Uhea~2231 REFXD COMP 224 OWM 10T LJ74MW o112} CB 2231

AbAKMALY oaB4=1221 REFXD COMP L.24 CHM 10T L/dW 01121 81221

AnAsR LS UaB4=1011 REFXD COMP L0O CHM 10X L1/4W o1zt C8 1011

Abasklt O4EA=10J1 REFXD COMP LOK GHM 10T L/4NW oltz2l CB 103]

A6AMRLT. OoB4=2211 REFXD COMP 220 LhM 10T L/4W ol1z2} CB 2211

AcAbkLB 03E4~3301 AEFXD CCOMP 3% DHM LOX 1/4% o1z CB 3501

AbAHRLY Uoda=107, ALFXD COMP LOK CHM 10X 1/4W olLL21 <P 1031

i

AcRh4k2D Usb4=1011 REFXD COmP 100 OHM 10% 1/74W DLi2Y 8 1011

Apdslil 1E20+0068 CEFTL TRIPLE 3=INPUT POS NAND GATE 12040 NTelON

Aadaxul 1200=-0785 SICLETEINTEGAATED CEIRCULT 14 CONVACT 91508 IA=AGSD=3R

AnAS 07709 66663 BOARD ASSY: SWEEP TIME MAIN 208480 01701 68662

ALASCL 0lb0-33‘?" i CEFXD P0LY 10 UF #5= 15T I0OVOCW BA41) HEN 247

AbatC2 Qlo0=2432 LIFXD PGLY Dal UF 5T LOGYOCKNM Beall Be3T

ABASLS QL&0=2210 F CtFxD MICA 1000 PF 5% 208480 0lb0=2218

AoaSCe | 0lo0=2451 CEFXD CER 0.01 WUF #80«20% 100VDCa 50269 CO23BLOIFLIOILS25=-204
AbALCS 0160=3,51 CtFXD CER 0.0L UF +80-20T 10QVDCW 56289 CO23B10LFLOIES25=-L0H
FITEI4 OIMJ-ZHA!‘\\ N CtFXD CER Dol UF #BO=20% 5QvDCMW 129682 8131=050-451-104L
Asa5CT G160=344) ~|'. CeFXD CER O,.) UF #BO=20% 50VDCWH 72982 8L -050~-651=104L
AshbMPl 05%10-1101 ; , L] SPRINGERETAINERIPL SWITCH) 20460 a%10-1101

ApASHP2 Lend-114B L3 SPRINGZTORSION Q0000 nad

A6a%HP3 01840 22502 3 ROLLER: DETENT 28480 Q184022602

LY 1 1854=0221 2 TSERESE NPNUREPL.BY 2N5044) 28480 LE%4=022L

Aok U2 1853=0088 ) FATRESL PNP 80131 FLENTH

[LLYIVE] 18%3=00a5 TSIR:5D PNP 28480 1853-0049

AcASki or51=0150 B REFXD MET FLM L% MEGOHM 1% L/21w 28480 0757=0156

AodSR2 o157=-07T19 9 RZFXD MEV FLX I5CK OHM L% 1/4W 28480 0IrT=-0713

ALASKS arsr+0lsn REFXD MET FLM L.5% MEGODHM 13 1724 28480 OT571=01%6

Seve introduction to this section for ordering information
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Replaceahle Parts ‘ o ' Mode! 1703A
. i \ !

Table 6-2. Replaceable Parts (Cont'd) .

: I Mfr i
Reference |yp pary Number| Qty 1 Description Code | Mfr Part Number
Designation : ode R
i i
FELLTT D751=0270 RIFAD MET FLM JS0K (HY 1t p/aw 28510 075T=0779
BANRY 0757-01%50 JREFXDY MET FLM Lob MEGIHM LT I/4QW 23480 OI57=0158
[YYRTTN 0608 812 ? RFXD MET FLM YBOK OHM D.5% 124w 284 B0 060G B133 !
Apask i 0ART=123) L BIFXY COMP 129 OHM LOL /2K orL21 th 1231
AtazkE 08 7-0)58 i HEFXD HET FLM La5 REACH® 1 L/2W FELY I OrsT=01%
ABRYRT 0608 8123 RIFXDMET FLM 150K OHM O % 1AW b 20ARD 0GoA R1)
AeABKLL OF5F=048d REFXD MEF FLM LUOK LW L& 126w FLEY . DIST=04L%
[TYET RN 01570480 H ATFXY MET FLM bl ur Dnv X )1/8d L] 0157=U4b0
ABASKLR O187=0802 Ed ALFKD “eT FLM 75,00 DHM JT L8N !oaieeg BI5F-0se2
ALASKLS 2160=] To? L REVAR WW 200 5T LW . 15042 - Cr-Los-4
[N 2i00-1162 REVAR Ww 20K 53 LW 85042 Ch=1116-4
AndsKLy £100=-1762 REVAL wWW 20N 5K LW T50a2 Cirlib-A
Abkbule 210U=LTn2 REVAR Wi 20K 5K LW 75042 Ci=10hea
AnebkLT OhBa=1355]) WEFXD COMP 15U CHM Q0K J/aw o2l LE 154)
ABBSRER 0584+104} . REFXD COMP LROR CHE LU L/AN o2t ce 108)
AohBk LY 01570719 REFXD MEF FLM Lhun Chv 1% 174N ZEAED ors1=0t1Y
ABRSRZD OoH4=-1011 REFXU COMP 100 NHMX L1DX | /4w 11  F LH 101}
ABAESIMPY 31 3u=035% 2 RUFOR ASSYEFEMALE 28430 3130-03%%
“ABABSIMPZ 35 30=-0354 TR U RIFIRTASSYYMALE “HHED ICIO0YVIN
ks RILTOL-tB51% BOARD ASSY! SWEEP TIME DELAYED 2EARD HIiranh)n
AbAal) 0la0=3328 k CEFXD MED POLY 1.0 UF X LOOVOCH Hasll HEW=25%
ABAKL 2 01a0=3455 CEFXD CER QaUL UF +80+20% JOOVOCN 5628% COBAI0LFEQOSLS 25204
AthaCy 0} sU=0}93 CEFXD MECA 82 PF 5% 24480 0140~01%)
ABEACH V160=1a5] CIFXD CEK D.01 UF #80+204 100WOTH 56289 COIBEOIF103I525-00M
AbsoCs b sO=3%4) 3 CEFXD POLY Qw21 UF 5% JOUVDCW n4&Lt HENL2
ABABMPY 0510~}10; SPRINGEREFALNENEPD SWEFCH) 28480 us19=1101
AnubHP ¢ I4cO=)148 SPRINGETOASTON HonDo nap
ABRRMPY GLRA0=22502 ) ROLLEAEDETENT 28480 DE#AU-22%02
AbBagl 1RSA=022) FS50AE ST NPREREPL,BY 2Kal4k) 284PQ 1854=022)
Asdnil 1853=008b ' FSERESY PNP 1 BOY3L 285047
AnAnul 1B5 3-004% TSERESE PNP WAHBD 1853=00%9
AsABR] UTST=0148 RIFKD MEF FLM La% PEGINN 1X 1/22W 28480 Ors7=015h
YT oTS=0179 REFAG EF FLM 1500 (MM 1Y L/4w 24480 OIsT=-01T0
EBLOR 3 DIST=0155 REFXD MET FLM Lo% MERIMM LT L/2W 2F480 07570155
Abathe 0I51-0719 REFRD $ET FLM L1505 OHM IX )/%W 284 B0 0sT=0T1
ABSBRY D1H7=01% REFXD MET FLM 1% MEGDHM 1X R/24 284 B0 0I51-0L56
AnABRA 0I5 1=077Y REFXD MEY FLM 150K Oh 1T 1/4w 284E0 0rsT-0119
LYY OLBT=1231 REFXD COMP 124 OMM LOX L/2K Dil2: ER 1231
ABEBRH oI5T-D158 REFXD MET FLM §a5 MEGDH® L% 1/2W 20480 LS LY LTS
ABAGRY oT»7=0119 REFAD MET FLM PS04 OHY IX 174N PLIY) 0I51-0719
AshaRly D¥37=040% REFAD MET FLM JODXK (HM X 176W 28480 07570405
2bRBRLL OTAT+D460 REFAY MET FuM 6Ya5K [HM LT 3/0MW 284F0 0157=0460
AbAbRL2 . 075 TD4b2 REFXD MET FLM 15.0K (MM 1T 178N 284100 0150403
[TY TS J100-1162 RIVAR Wi 20K 5T LW 75042 Clel0b+4
ABbhoR 14 2100-1T02 REVAR WW 20K 5% )W TR0A2 (4 LY LYY
AbAGRLES 21601782 REVAR WW 20K 5T LKW 15042 CY~106~4
A8ABHLG | 2800=1782 REVAR WW 20K 5% bW | 15042 [4 BT IETY
ABAGRYT CoBa=154] R:FXD COMP 150K UHM JO% 1/4W° ol LA 1541
TYYYSY 0524=1081 REFXD CUMP I0OK LHM UL 174N [TEV3 8 10a)
AbABSY - 3130-03%% ROFOR ASSYEFEMALE 28680 3110355
ABABSE ] 3130-03%4 HOTOR ASSYEMALE 28480 3130-03%¢4
AGAT : Ql701=-64550 BOARD ASSY: HOLDOFF AND COMPARAIOR 28480 01 701~60550
ABAICL : D160=3451 CEFXD CEW 0.0)1 UF »pQ=70C 1OOVYDEM 56289 CO2IBLOMFLAIES25-L00
ALATCR ‘b o100-0230 CEFXD ELECT 1.0 UF 208 “0VDCW 56289 15001 05%00%042~0¥5
Abali3 01E0-0197 CtEXD ELECT 2.2 UF Fux 2ovOCW 56289 150D2 25X 70 204 2-5Y5
,

ABATCH Ole0=1451 : CeFXl CER O.0L UF #B0=20T LOOVOLH 56209 CO23B10IF103Z525-L0H
BOATLS 0reu=9291 C:FXD ELECY 1.0 UF 101 35¥DCW 50280 150DL05%903%42-0Y5
AbATCH OLBO=L743 1 CEFXD ELECE Q.1 UF LOT 35vDCW 58289 15001 08X%035A2-0Y5
ALATCT 0re0-Disl CiFXD MY 0.01 ULF 1DT 200¥DEN 562R9 192P10392-P1S
AsATCH OLAD=D203 - CIFXD MICA 30 PF X 20480 DLa0=0703
ABATCY Q) AU=0203 CEtFXD MICA 30 PF 5% 28480 0140=-0203
AsATCID 01600153 8 C:FXDMICA D03 UF 5% 5% 28400 01600153
AGATCLY 01460=-2204 CeFXD MICA 100PF 5% LC1%13 ROML5FIDLIIL
AbATCL2 0180=03T» CEFAD TANT. 13 UF 102 20Y0CW 56289 15001 06X502082-0YS
ABATCRD 1901=0040 DIUDESSILICON 30MA 30MWV 07262 FDGLOBS
BBATLRE 190)=0040 OIODERSILICON 3UMA 3OWY 07263 FDGLOAG )
AATCRD , 1901=0040 DIDDE:SILICON 10MA 30WY 07263 FpGLOBas )
ABATCRA 1901=0040 DIODERSILICON 30MA 30W¥ 07263 Fbtyoas
ABATCRS 1901~0040 DIODEESILICON 30MA J0WY 07263 FDGLO3A
ABATCHS 19010040 DIODEESELICON 30MA 30n¥ or2e3 | Fncioss i

. f
ABATCR? 1901=0040 DIQDEESILICON 30MA J0WY 07263 FOG1088
ABATMP) usl1o=-1101 SPRINGERETAINERLPE SWITCH) 28480 0510~-1101
AGATHP2 1480=-1148 SPRINGETORSION 00000 oBD
ALATHPS OLBAQ=-22502 ROLLEREDETENT 208480 01B450-22502
ABATYL . 1B54=021 3 ESTRESE NPN BO131L 253908
™ "

Sev intrody ~tion Lo this section for ordering information
6-18 .




Madel 1703A

Vo

Table 6-2, I'T!eplaceat_zlll'el Parts (Cont'd)

Replaceable Parts

; SN M
Reference (up pyre Number] Qty Description p 3 Mfr Part Number
Designation ) ode
* !
ETOR 18530203 ISTRES] PNP 28480 18%3-0203
204703 1653-0203 FSTAESE PAP . 25480 1853-0203
Analus 1853=00306 TSTRESD PAP Lt eo131 283908
MoATOS 1653=0038 TSTAESD PP A 8913} INIF08
ABATCO 185440092 TSERESE NPN ‘.|- BOL131 IN35E)
reATQY 1853«0036 FSTAESE PhP . 6013} FLRLI
AsATR] OBEA=2211 REFXD COMP 220 DHM 10T 1/ oW 01121 ts 2211
2hTR2 0484-2211 RIFXD COMP 220 OHM 10T k74w ' o121 ce 2211
ABATRY Obha-1041 REFXD COMP LOQ OHM IO 1/4W . oLl [TETITY
AbRTRS 06BA=3901 RIFXD COMP 39 OHM BOT L/ANW o2 cs 3901
ASATRS 0585=223F REFXD CONP 22n OHM LOE L/4M . oiL21 ta 2231
ABATRD UslewfOLL AEFXD CUMP 10D OHM 103 LS4k 01121 ts 101}
AoATKT ObEA=) 221 REFXD CUMP 1.2 CHM LOT L/AM 01121 €8 1221
ABLTHB ObE4=77] 1L REFAD COMP 210 DHM 20X L/4N ¢ or2l ta 2211
ABATRY OnEs-1011 REFXD COMP EOD OHW 10% B74N 01121 ts 101
ASATRAD Dote=10L) REFXD COMP 100 OHM 103 L/aN (3TF]} €8 101
ABATRIL OuBa=-1B31 1 REFXD CONP 18K GHH LOY L/4W o112} CB 183}
AonTRL2 OnBy=2221 REFXD CONP 2200 CHM 10T 124N 01121 cB 2221
TTASATRLY T T 018720805 TRYFXUTMET FINTIOUR CHN I3 I/8W g% 80— [ OT5T=0k65 ]
AnkTRL~ QsBA=10k) REEKD COMP 100 OHM LOX 1/4W oLzl Ch 1011
ASaTRLY UBEA=2Z3) REFXD CUMP 22K CHM 10X L/nk o121 e 2231
FIYS 3TN O664=1021 REFXD COMP LDOO DHe 10T L7k 01121 tB 102}
ASATSIMPT 3130-0352 1 R2FIR ASSYEFEMALE 28480 3130-0352
ABAISIMP2 A1 30-3453 1 RITUR ASSYEMALE 28480 3130-0353
AbATuL }B20-0ubk LCETEL FRIPLE 3=INPUT PGS NAND GATE [FITH) SKFALON
AbA TXUL 1200=0764 SOCKETESNTEGRATED CIRCULF )4 CONTACT S1506 314-AGSD- 3R
ABAB 01 701-56565 BDARD ASSYE HORIZ MODE 28480 01761 66566
AsAHCE 0140-0197 CEFAD ELECT 2.2 UF LOX 20VDCw 56289 150D225X9020M2=07%
ASARL OLEO~D15T CEFRD ELECT 2.2 UF 10T 20V0CW 56289 1500225%902042DY5
AnaBC3 0l6U=220% CLEXD MICA LOCPF 5% 121230 ROMESFEOLIIC
ABABGH 1501-0%35 L OIODEEHYBRID HOT CARRIER 20480 190} +053%
ABABCRZ 1501-033% DIQCE tHYERID HOT CARRIER 24680 1903=0535
AnASCR Y 1701=0%3% DIDBERAYBRID HOT CARRIER . 930 E901=053%
ABRBLAK 1501-0040 DIDOEESILICON 30MA 30WV £1283 FDG10BB
ABABCKY 1501-0140 OIJOEESILILON 30MA JOWY Lr283 FDGLOYE
AAACRG 1901-d040 " CICDEFSILECON 30MA 30wV 07283 FOGLOds
AckBERT | 1501-0040 DRIDESSILICON 30MA 0wV 07283 FOGLOBS
AGABCH B 1901 -0040 DIDDEESICLICON 30MA 30V 0T263 _FDGLOBE
ABABCRS 1901-0040 DIGDEESILICON JOMA 30AV 07283 FOGOB3
AeABCn10 1901-0040 DIGOE S LLICON 30MA 3ORY 07263 FDGL0ES
ABABCR11 1501 0040 DIF DE SILICON J0MA J0WY 07263 FDG0BE
AbRERE 16540215 TSTAEST NP 80131 2K 3904
EbuAG2 18540715 ESTRESE NPN © BOL3L AN3R0%
AGABQZ 1853 0036 TSTR.Si PNP BOY3L INID06
ABABRY OT57=0440 REFXO MET FLM 15.0% GHk LT 176w 28480 075 7=044b
AnABNZ 0737=0an0 REFXD MEF FEM 15.0K OWM LY 1/8w 28440 DT5T-D4db
ABABHI 0757-D5 31 2 REFXD WET FLM 2,430 OHM 1T /8 28480 075 7-0431
AbABRG UoBax10ll KEFXD COMP 100 CHY 10% 1/aw o1 €8 1011
AoAHR > OBEs=1011 ATFXD COMP LDD CHM 10X 1/aW oLL2) s 100
2oABRG 0684=2T121 REFXD COMP 4700 OHN LOT L74W ona £8 ar21
ABAERT 0084=1021 REFXD COMP ID30 OhM 10X L/4W oll2k rs 1021
AbAbho OBB4=5631 ALFAD COMP 36K OHM LOK L/4w 01121 CB 5531
AbABRY ObHA=853] REFXD CONP %ok OHM 10% 1/4w 0LL21 CB 5431
ABABR U 0757=-0263 ALEXD MET FLM 2,00k OHM 11 1/dK 28480 015 w0203
AbABKILY O T=p2EB 1 MEFXD MET FLM 9,05k CHM LL . 'EW 284 K0 0Th7=0248
ASABRLZ os5H=31%b 1 REFXD MET FLH b4o 7K OHM LT 1Jew 2684 80 osgE=3150
ashhkl 06E4=1033 KEFXD COMP 10A ChM 10T B/4k 01121 £H 103}k
AGABR1A D6E4 1631 A:F XD COMP 10K OHM §0rt 174w o1 €031
AGABMP?Y 1500-1148 SPRENGETURSION 00000 uBD :
AGABMP2 OLAsL= 22502 ROLLEREDEYENT 24480 01840=-22502
AGABMP3 o51u=-1101 SPRINGERETAINEREPL SWIFCH) 28360 0510~-1101
AGABSIMP) 31 30~ 0360 ¥ RIFOX ASSYEFEMALE 28400 3130~0360
AGABSTMPL 01701 61603 1 ROFOR ASSYEMALE 284B0 01701 61503
ABALUL LB20-000k BCETTL DRIPLE 3<INPUT PDS NAND GATE 12040 SKT4L 0K
AbABRUL L20u-BTa8 SICRETEINFEGRATED CERCUIF 1% CORFACT 91500 FlavAGST~ IR
Aos S QL T03-to%08 BOARD ASSY: HORIZONTAL PREAMF" 2UAHD 01703-b0508
AsiyLl Clen=3453 CIFXD CER 0,05 UF #40=20% L1 OYOCW 56289 CO23A100L5032525-204
ABAL 2 016U=34%5) CEFXD CER 0,35 UF +80-20% LLOVOCW 55289 CO23ALOLLB0ILS25 DM
26&5C 3 016U=2453 CEFXD CER 0.05 IF #80e 2G5 1UQVDCH 56249 CO2IALDILANIIS 2S00
BBASLH V160=3453 : CEFXD CER Q.05 UF +80=20% 10OVDCW 56289 £O2JAL0ILAQILS5~CON
SBEICH Glo0=3+51 CEFXD CER 0.05 UF +80=2uT 10GYOCHW 50289 CU2IANOILB0BES5=00H
A647Co B180-0230 CEFAD ELECY 1.0 UF Z0T 50VOCwW %5289 15001 05X0U%042-DYS
AsasuT G1R0-0230 WEFXD ELECT 1.0 UF 20% 5OVOCW %6269 150D 05200804 2= DYS
ARASCH 0160=3451 CtFXG CER 0,31 UF #80-20% 100¥0CW 56249 €028 IDIFEUIZSLH=C0N
Bai9Cy 0160-3451 CEFAL CER 0uOL UF vE0-20% 103VOCH 55289 COZIBIOLF JOBLS2%=C0n
A619C10 03400208 CEFXG MICA 7D PF 5% Triiae ROMISF275% SO0V
Aokl 1501 =G0 DRUOE ELILECCN 30MA UMY vize3 FOGLOBE
ABAYC Ky 19Q1=3040 DEIDEESILECON JuMA ddwy 07263 FOGLONE
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Replaceable Parts

Table 6-2, Replaceable Parts {Cont’d}

Model 1703A

" Mfr

Reference |yp part Number| Qty Description Code | MIr Part Number
Designation ode
ABAGCR 3 L90)=0040 PIODEESILICON JOML JOwy 0l2es FOGLOBR
AGASCRS 159010040 DIOOE 5 ILECON JOMA 30wV * OT283 FOGLOHER
ABAFCRS 1901-053% OIODEEHYBRID WOY CRARIEH 28480 190L=0%3%
ABAFCRD 1901-0%535 DIDDE tHYBRIGC HDT CARRIGR 26480 1902=U%35%
ADASCRY 1501=-0040 DIOOEESILECON 30MA 30wy 07263 FOGLOBY
ABABX AL 1251=1 404 2 CONNECTORKPC EDJE L ROk 22 COMTALY 1185 252«22-30-312
ABABXAZ 1251=1804 CONMECTDREPC EDCE ) RUW 22 CONTACYK Tiras 252~22=30-310
Asasgl 185%=0019 FSTREST MPN 284E0 F85A~0019
AdASU2 1854-0019 TSYRESE NPN RBAED 1854=0019
ABADD 3 18530036 - FSFRES] PNP #0131 243908
AOAGIA 1853=-0028 TSTRES) PhP 0131 2h3906
ABAWRL 2100+1 780 REIVAR Ww SK QN 5X IYPE ¥ Lk 28480 R100~1780
ABASR2 2)100=1To2 REVAR WW JUK BX Ik 5042 CI-lo6~%
ABASKD Q757=0440 REFXD MEY FLM 7.59K OHs I3 1/8w 28450 QF5T=0440
ADAYKS GT5T=04 40 REFAD MET FLM 1%.0n LHM X L7EN 284 EOQ 075 =044s
[TYSTER OT57=04s1 3 REFXD ME] FLM 2.25%¢ OHM LT 1/0MW 284 B0 BI57=04%1
AoAGhe QI8T=0405 REFXD %EE FLM LOOW GhM LT )/8W FELLL] 075 T=0405

— AOART VIBT-04T2 - 4 REEXD MET FLM 200K OnM LT b/ow 2ERED QIS T=0472
ASASRA 0767- 0444 1 REXDMET FEM 12,1K OHM 1% 1LBW 8440 07570444
ARGk } 0757 0436 R.EXDMET FLM 3920 OHM 1\ LBV FELY QIB7 D435
ABASRLO 0157 0436 R:FXD MET FLM 3920 OHAS 3% ). EW 20480 0757 0435
ABATRLE OI5T«Q458 3 WEFXD MET FLM 5L.IK CHR IE 1/bd 28420 0157=04%8
AGATIK] 2 Q751-028) REFXD MEF FLM 2,00k OHM L% 173w PLA1H 0?%7+0203
AbAYKL D O757+0283 REFAD MET FLM 2,00k OHM LE Lo 25480 DIST~Q283
ABAYkls Q75T=0440 REFXD MET FLM 15,0n OnM LX )/BW 26580 0T8I ~04k0
ABASKLY 0757 =0440 RIFXD MET FLM 1%.0K OHM LT )/BM 2840 GI57=0440
dodSRlo 0T157=0427 1 REFXD WET FLM L.5K CHM AT L/HW 26% B0 0757=-0427
ADASRL 7 0r57=0T53 2 REFND MET FLW 9.0k OHM IT )/4u ZESEQ 0I5T=-0753
Abhinle 0757=-0283 REFXD MEY FLM 2,00 OQHR LY 1/8W 264 R0 0r5T-0283%
ABASH) Y WIT ASSIGKRED
ABRSR 2O 0757-0753 REFXD YEY FLM 9.05K OHM 1T 174N 8600 0r57=075)3
AsRSR2) 210u=1755% 1 REVAR WW LOD OnM 5% TYPE ¥ 1n 2ESED <100=1785
AbA9R2 2 05084=3501 REFXD COMP 39 OHM 10X L/aw DIl21 CH 3301
ABAYHZ S 0584=3901 REFXD CCMP 39 OHM BOX L/aw ol 8 390!
LLT LY £ Qb 64=3901 REFXD CONP 39 UHM LOT 174N pl12) Lo 3901
ABASH2S 06 84=350]) REFXD CUMP 39 OHM LOT 1/aW ]3%4) LB 3901
ADASRESH 0T757=0401 REFXD MET FLM 100 CHM 1% 1/EW 28480 OT57= 0401
iodld 01703 66610 20ARD ASSYEHORLZONTAL Cutpur 28480 01702 £6510
AdATUCE OLR10)an CEVAR TEFLON 0.2%=1.50 'F b0OVICW 28680 Gl21=016d
ABARUCR 0160 3670 C:FXD CER 0.1 UF 20° 200V0DCY V 72082 B131 M200 G5 1040
AnALOC 0L10=3453 CIFXD CER DL.0% UF #B0-20% 100VOCH se2e9 CO2IMLOLL50L525-L0N
A8ALOCS 0L2] +O)as CEWAR TEFLON 0u25=1.50 Pk bOOVWDCW 2840 0l2h=01o8
AnATOCS 0ha0=3851 C2FXD CER 0.0 UF #80-20% JOQVDLW fbL69 7 COL3BLOIFROILS25=C0n
Asar0cls Dipd=3a51 CrFXD CER D0l UF #EO-20% ROOYVDCMW So289 ¢ CORSBLOLF10Y, $25=004
Aoddoc? i D160 3665 C:FXD CER 0.0Y UF +B0- 20 BOOVDCW 56289 CO2IABONI0AZS2 2 CDH
ApaloCs 0160 1666 CFADCER DO% UF +BO- mﬁm\'ncw 56280 CO23A50101032575 COH
AL OCY 01603670 CFXD CER 0.} UF 20 200vDCW 182 B3 M20O GBY-S04M
ASRLOCYD 0160 3670 CEXD CER O UF 20 200vDCW 12682 8135 M200 681 1040
AaAlogl 1853=003s FSIREST PMP - ' BDE3 283900
hoAlogs 1853=0020 F5REST PAP BOL 3L 2N3908
Ahoaloul 185%4-0215% TSTRISLE APM 6013} 2%3904
LTI L LB54=0215 FAFRESL NPN 80131 2N390%
L6ALOUS 1854=027] 2 FSPRESE NPN 2R480 1854=0271
Ask10we L1B54=0271 ) ESTRESK NPN 2BAB0 L1B5A=027)
AbAOUT 1853=-0037 2 FSTRESE PAP J4713 5% Z1ud
Agaldws 1653=0037 ISFRESL PhP 04713 55 2109
AALOK) UTS7=-0449 REFXD FLM 204 O4M 2T L/EN 2420 OT5T=044"
AsALOR2 0584=3901 REFXD COMP 39 UHM 10T 1/4M oLL2) ta 3901
AsAlORD Oob4=3501 REFRD COUMP 39 Okm IOX L/4M [JR¥4Y Cd 3901
AOALORS 075 T=0449 REFXD FLM ZJOK OHM 1X L/7uM ZEHED 0757=0449
AbATORS LY G 3 REFXD CUMP LOD LHM 10T L/4W alkel £a 1011l
ABALORS . ObEs~1011 REFXD. TUMP 10D CHM 10T L/eW o121 LB 101l
ABALORT. 0T757=U458 } RIFXD MEY FLM SL.In OHK LX 178w 208580 VTSTROAS
AsAlOkb O757=04%8 REFXD MET FLM 51l.0R OHM 1X L/dw JESHD OIST= 0458
AGALORS QoB4=1011 REFUD COMP 100 ChR JO% 1/4M 01121 CR 2011
AGALORLD 0nBa~1011 REFXD CCMP LOO CHM 10T )/4W ol121 cB 101t
AGALOKE) CaBa=4721 RiFXD COMP ATOD (HM JOX L/4W ozl Ca »12)
26410k 2 OsEs=4721 REFXD COMP &Y20 CHM 103 L/4W olL2t b 4721
FITITILY K OT57T=0273 REFXD MEF FLM 3.01K CHM 1T )/H4 284680 0757=-027)
AOALOR I~ OrbT=02T3 REFXD MEF FLM 3.0lK CHM LK L/dW 28480 DIST=0213
AoALORLES DI5T=0418 AZFXD MET FLM 3L1 OhM kX /8w 28480 0157=041s
AbAlURLe ors7=041s REFXD MEX FLM SL) CHM LT }/ew 2ELE0 OT5T=0410

]
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EXD COMP 22K OHM 10% T/aw

Model 1703A Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
Mfr

Reference  |p part Number Description Code | Mir Part Number
Designation ode

ASA1OVRY $602 0041 QIODE: BREAKDOWR B.Y1V B% MNng 5210039 -08
ASAI0XQ7 1206 00G5 HEAT SINK: TRANSISTOR 13103 27268

ASASY QI703 6EGYY 1 EQARD ASSY: STRG SWITCH J8480 D0 66BN
ABAITRY Q167 476 R: FXDMET FLM JOVK DHA )Y T.8W 28480 0BT 046

ABAITR2 Q157 0487 R: FXDMET FLM B2GK QMM 1% 1,BW EEJED 0761 M82

AGAIIRD 0GIB M5 R FXDMET FLM 13IK OHM 3% ),8W +B480 neoa 3469

ABAIISY N0 SWITCH: PUSHBUTTON 4 BTATION 18480 N0 1IN

ABATIVRI 1002 D015 DIODE; BREAKDOWK 10 0V b% 400 MW 28400 1802 0026
AGAIIVR2 1802 0026 DIODE: BREAKDOWN 10 0V B% 200 MW 28480 1902 026

A2 KOT ASSIGNED

A8 01" JI 66612 BOARD ASSY: STORAGE /480 0170366512

ABCY 0160 24563 C: FXD CER OO} UF +E0-20% 100vDCW £6240 CO2IMOIFI032526CD |
ABC2 0160 2448 C: FXD CER 1000 PF 10% 1000vDCW 56280 COGTRIGIFI0ZKS2BCD !
ABC 0160 2306 C: FXD MICA 27 PF B'% JBARO 0160 2306 .
AHCA 0140 0206 C: FXDMICA 270G PF 5% ™ ROMIBF211E 500V

__ascs. | owoaes2 € FXD DISC CER 002 UF 20% 100vOCW 56200 COZIBIDIN20IMS2E CD

ABCE 0180 1968 C:FXD AL ELECT 2600 UF +75-10% 16vDCY 667680 MD268GOI5L DSB
ABC? 0180 0265 C FXDELECT ) D UF +BO- 10 150vDCW 66280 JODI06F1E0BA2 DSM
AECB 0160 0156 C: FXD MY 3300 FF 10% 2000 DCW 562680 102P33202 -P15

ABCD 0160 3442 C: FXDCER 0.9 UF «B0-10% 50OV DCW THH2 BRI DGO 65T 1042
AECID G160 M43 C: FXDCER 0.} UF +BQ - 0% 500V DCW 12082 B131 D666 1042
ABCYY 0180 3245 C: FXDELECT 1.6 UF 10%20vDCW 78480 QIED 1745

ABCI2 0EQ0 00 C: FYO ELECT 4.7 UF 10% 35VECW 56285 150D475X001682 DYS
ABC12 0800116 C: FXDELECT 6/ UF 10% 35VOCW BGIHD 150D6B5X 001682 DYS
AECR1 1001 D(2a DIOOE: SILICON D75A 400 PV LT ) 5R1356 0

ABCA2 1608 0028 OIODE: SILICON 0.76A A00PIV Ml ER1J%E0

ABCR) 1601 0028 DIODE: SILICON 0.75A 400 PIV N3 BR1IGE O

ABCR4 1801 0078 DIODE: SILICOX 0.75A 400 PIV M3 SR115ENH

ABCRS 10Qt 00728 DIODE: SILICON 0.76A 400 PIV Nl SR1358 8

AEBCRG 180t 0ON8 DIODE: StLICON D.75A 400 PIV o413 fR1I580

AEBCR7Y 160 0028 DIODE; SILICON 0.75A 40O Piv wna SRIBO

ABCRB 100t 0040 DIODE: SILICAON 30 MA JOWV 1263 FDG 1088

ABCRO 1901 0040 DIODE: SILICAON 30 MA J0WV 0163 FiG 10EB

ABCRI10) 100t 0040 DODE: SILICON 30 MA JOWYV 07263 FDG 1088

ABGE 1864 02156 TSTR: SENPN BOIY TNIGOS

ABQ2 1A"4 0236 157R: SLNPN 80N INIBM

ABQ3 1854 0216 TSTR: 31 NPN BOYN IN3004

ABQ4 1854 0216 T5TR: 81 PN BOIN 2N3004

ABUS 1854 0215 TSTR. 51 NEN ' B0 N304

ABQSG 18564 0215 TSTH. SLNPN 8013 2N 304

ABO7 1863 0240 15TR: §I PNP N 551106

ABOB 1864 0232 T5TR: 5t NPN ISELECTED FROM ZNJ430} 28480 1864 0232

ABQD 1853 0240 TSTR. 51 PNP 124 R SSVIJUK

ABQto 1854 0202 TSTR: 51 NPN (SELECTED F ROM 2N2440) 28480 1654 0232

ABQN) 1854 D232 TSTA: SI NPN (SELECTED FROM 2NM40) 78180 1854 0232 !
AsQI2 1054 0232 TSTR: SENPN ISELECTED FROM 2NMA0) 2B4BD 1854 0232

ABOIZ 1864 0368 ISTR .St NPN 28180 185+ (UGB

ABOQIA 1854 (216 T5TR: Sk NPN B0131 NI

ABQIS 1853 D036 1578: 61 PNP B33t 2N3006

ABQIE 1854 0232 T5TR: 51 APN {SELECTED FROM 2N3440) 284B0 1854 0232

ABR1 0767 D440 B: FX[ FLM 20K OHM 1% 1,BW 28480 0767 DALD

ABR2 07671094 R FXDMET FLM Y470 QM 1% 1, BW 8480 0757 1001

ABRJ 0684 2211 R: FXDCOMP 22K OhM 10% 1AW 0¥t CB 22N

ABRA 0757 0460 R: FXD FLM )50K OHM 3% 1L.BW 8480 0167 D460

AR5 0757 0458 R.FXDMET FLMBLIK OHM 1% LBWY 28480 0757 0458

ABRG 0767 0472 R: FXDMET FLM 200K OHM 1% 1.8\ 1B4E0 07670472

ABR7? 0664 E631 R: FXD COMP BEX OHM 107% 1,4 o CB 563

ABRB 2100 2355 R: VAR CER MET 100K OHM 2\ paikl | J2XR104

ABRO i cEBs 2208 R FXDCOMP 22K OHM 10% 14w onn ce 220

ASRID i 0E84 220 R: FXDCOMP 22K OHM 10% 174w [s1R¥1] cB2n

ABRI 0684 2223 R: FXDCOMP 22K OHM 10% /W o CB 223}

. b

ABR12 0684 20) R: FXD COMP 22K OHM 10% 140 ann Ch 2231

ABRI3 0684 5631 R FXD COMP 66K CHM 10% )4 onn CB 5631

ABR13 0EB4 5631 R: FXD COMP 66K OHM 10% 114w onn €8 5631

ASRIS 21003353 R. VAR CER MET 20K QHM 1/2W 13106 T2XROK

ABR1B 21002363 R: VAR CER MET 20K OHM 1/2W 73138 T2AR20K

ABR17 0767 4% R: FXD FLM 1300 OHN 1% ) BW 28480 DI67 (426

A8R18 0688 156 R: FXDMET FEM 4640 OHM 1% 5.8W Ja480 06082158

ABR19 0687-104) R: FXD COMP 100K QkM 30% 12W oKzt EB 1040

ABR20 Q684 B6YY R: FXD COMP 66K CHM 10°% 1/4W 0312 CBE6I

ABAN 0684 22 R: onn cann

Sew Introduction to this section for oxcdering information
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Replaceable Parts Model 1703A
Teble 6-2. Replaceable Parts {Cont'd}
‘ Mfr
Reference lyp pare Number| Qty Description Code | Mfr Part Number
Designation ode _
ABR22 068415641 R: EXD COMP 150K OKM 10% 1/4AW onn CB 1541
ABR23 0684 820 R: FXD COMP 82K OHM 10% 1/4W on2 CBEIN
ABR24 06842221 R: FXD COMP 2700 DHM 10% /AW an BN
ABR2S 06842221 R: FXD COMP 2200 OHM 0% 1AW ona CB 2227
ABR2G 06842221 R: FXD COMP 2200 OHM 10% 1/4W omn CB22h
ABR2? OEB4-2201 R: FXD COMP 2200 OHM 10% 1/4W 012 cB2an
ABAZZE 068422 R: FXD COMP 2200 OHM 10% 1/4W ona <220
ABR29 1003353 R: VAR CER MET 20K OHM /2w 73128 TIXRI0K
ABRXO 21003153 R: VAR CER MET 20K OHM /2w 73138 TIXA20K
ABRJY 07570200 R: FXD MET FLM 5620 OHM 1% 1/8W 28480 0767 0200
ARRI2 0767 0200 R: FXD MET FLM 5620 OHM 1% 1,BW B4E0 0787 0200
ABRI3 0684-103t R: FXD CCMP 1OK OHM 10% 14w a2 CB 102t
ABR34 D484 1031 R: FXD COMP S0K QHM 10% 1/aW onm cB o
ABRYS 0668 3449 R: FXDMET FLM 28.7K OHM 1% V/BW 28480 04082449
ABRM QI87-0443 R:FXDMET FLM 11K OHM 1% 1/Bw J8480 0167 0443
ABRIT 05684-2211 A: FXD COMP 22K OHM 1 0% 114 ot N CB 2231
ABRIB 06841040 R: FXD COMP 100K OHM 10% 14w ot TR 041
ABRXG D884-1021 R: FXD COMP 1000 OHM 10% AW omnn (o Rterd ]
ABRAD 0684 222 R: FX0 COMP 2200 OHM 10% 1/4W onan ez
Jo—ABRRY . . ) peB&tOdy .| ... _ R: FXD COMP 10K OHM 10% 1AW on2s CBIOMY . .
ABR42 0484-1041 R: FXD COMP 100K DHM 10% )/4W o CB 1043
ABRAD 0684.101 R: FXD COMP 10X OHM 10% 1/4W onn CE 1004
ASRRA 0684 821 R: FXD COMP BS0D OHM 10% $/4W onn (o 9174
ABRAB 0D6B4. 1541 R: FXD COMP 150K GHM 10% »/4W o2t CcB 54
ABRAS 0684100 R: FXD COMP 10K QHM 10% /4% ann ce o
ABR4? N84 E61 R: FXD COMP 5600 QMM 10% 14w [} )43 cBBEN
F-8R48 0684 6631 R: FXD COMP 58K OHM 10% 1/4W o CH BBt
ABR49 0684-563Y R: FXD COMP 58K DHM 10% 1/4W ot CB B
ABRBO 06446611 R: FXD COMP 58K OHM 10% 1/4W o B 683y
ABREY 0684 2221 R: FXD COMP 2200 OHM 10% 14W o2 B 221
ABRB2 0884- 1021 R: FXD COMP 10K OHM 10% V/4wW [+1R ]} cB 1oy
- ABRB3 0EB4-1041 R: FXD COMP 100K OHM 10% 1/4W 0 CB 1041
~BUI 18200687 1C: TTL LP TRIPLE 3-INPT NAND GATE 12040 DMTALION
ASL2 18200684 1C: TTL LP QUAD 2-INPT NOR GATE 12040 DMTALO2N
ABUZ2 ' 18200584 1C: TYL LP QUAD 2-INPT NOR GATE 13040 DMTALO2N
ABU4 18200583 IC: TTL LP QUAD 2-INPT NAND GATE 12040 OM7ALDON
ABUS 10200683 JC: TTL LPQUAD 2-INPT NAND GATE 12040 DM74L0ON
ABUG 1820 0483 IC: TTL LPQUAD 2-INPT NAND GATE 12040 OM7ALDON
ABU? 18260118 IC: LiIN TIMER W/TRIGGER AND RESET 18324 CFomT
ABXUL G 12000441 ) SOCKET: IC 14-FIN MINIATURE 78480 1200 0441
ABXU? 12000763 ] BOCKET: IC B-PIN.‘FOR TO-5CASE 71786 13388 82 063
AD 01707 56524 BOARD ASSY: EXT HORIZONTAL 28480 04701 86624
ASCH 0127 0088 1 T:VARCER 2-BFPF 28480 0121 0088
ABC2 0340 0202 1 C: FXD MICA 16 PF B% BO0vDCW 28480 Q140 0202
ABC3 01800197 I C: FXD ELECT 2.2 UF 0% 20vDCW 56280 15002 I6X8020A2 DYS
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Model 1703A o Replaceable Parts

- Table 6-2, Replaceable Parts {Cont'd)

" ¢ fr
Reference o oot Number] Qty Description M Mfr Part Number
Designation Code
ASCw : OLBQ=U1% T CEFXD ELECT 2.2 UF 10X cOVDCHW 56289 1%00225%702082=-DY%
A9CK1 1901=031n OIADEESELICUON 35V 27450 i70L=-0370
ASCRY . 1301-037n DLODEES ILICEN 3ty 29AR0 190L=-031%
A9LRI 1901=-0040 DIJJELSILICUN JUMA JUWY 012n}y FOGLEaN
ASCHS 1901 -0 DIJOEESELECCN 30Ma 30Ky o128 FeGLlOAR
Aut A0H0-04% 3 2 LEFETINATCHED PAIR) 28480 5300=04%)
AvQ2 5080=-0494 Q:FETIMATCHED PATR}) ZHAEDQ 5000 -0498
A9 ) IA%A=0215% FSERESE NPN A0L3) FLALTILY
| LTVES 18540219 FSERESL NPN 0131 2N3904
A90% J853-D01n TSIRES] PHP . RDI3L 283906
ASQs 1853=0030 TSTREST PNP apLil 2N3908
ADQ? 1864 0216 TSTR:SENPN BOI2Y 23604
ASk Y Oodd-tabs REFXD MET FLM A00% UnM 31X L/4W 20490 Oodf-obhs
ATR S 075T=04T2 REFXD MET FLM 200K COHM LS L/BN 20480 AIsT=0k12 H
A9R 3 ab 34 350) REEKD CAMP 39 CHM LO% L/a4Ww oil2l Co M0l ‘
AGRA Do 84=34J1 REFXD COMP 39 OHM 10X 1/AMW oriet €A 3901 '
AGRS ULLEES i REFXD COMP XOD OWM QR L/ANW o1 ce ioll
A9Rn O584=~101L REFXD COMP 100 DHN 10T /=% oll21 2 101t
AGR 7} aArst-0aA0 REFXKD MET FLM T.%Ux OHM L E 3/AW 284 HO PELYELI LT

e e aga e o | opRT-uaYe o | he | REEXD-EEN 432 -OMA-EX b2 e - NS S POT S W T

AR5 07 T=desl) REFXD MET FL™ To50% DHM LT LZAW 284 B0 075 7=0840
ASR1D 015 /-0280 . TrEXD MET FLM LK OH9 EL 170W 298BD 0757-0200
AR LY 0757-0440 ALEX) MET FEM 7,50K OHR 1T 1/8k 20480 0757=0440
AIML2 0757-0283 REEXD MEY FLM 2,00K DHM 1T 174w 18560 0757+02¢3
IR} Gr57-0480 REEXD MET FLM 7,50K GHM LT /o 23480 075 r=0a40
AR 16 0157-0280 REFXD MET FLA EK LHM L% L/BMW 21400 075740280
ASR1S 2100-25%21 i L REVAR FLM 2000 OMM LOS LI 1/2W LB4%0 2100-2521
aAfRle OGT57=-043% 1! 1 REFXOD FLM 3920 (WM IT 178w 2040 OT57=04135
ASHLT 0rs1=0280 | AEFXD MET FLM 1K OHH 1X LJW 248480 NIsT=0200
ASRLB 0rsr=-0I80 KEFXD MEYT FLM 1K OHM 1T )J8W 28480 DISI-0280
A9R19 usBs=-jut} REFXD CUMP LDO OHM UL L/aW [HI S ¥4 s 191t
ASH20 CbHam 3321 REFAD COMP 300 OHM 10T L/4W oLl n 3321
A9R 21 ¢ NoHe=10L1 REFXAD CUMP LGOD 0Hw OE L/AW OLE2E (43 1+ §3
AR 22 O Ha~190] RIFXD COFP 39 OHM 10T )/aW o112l e 3TN
a%UL 1821=-0002 H TRANSISTOR ARRAYISI KPA 02735 CA3DAS
AV XUL 1200-0768 SOCRETEINFEGRAVED CIRZULMT 14 CDONTACY 21508 3LA-AGSN=3R

-~ A1D 21703 61608 CONNECTOR ASSY: HIGH VOLTAGE 28480 0170361608

See bntroduction to this section for ordering information
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A‘milf Ihe.

Replaceable Parts Modet 1703A
»
Table 6-3. List of Manufacturers’ Cades
HEn 1 1144
A, MANUFACTURER  NAME ADGRESS CODE
U WSF DESCREPTIUN FON THES MFG NUMHER .
QOUDY  Usdeds LlHUN ANY SUPPLIER UF Ua5ed.
ullel  ALLEN DRAMEY CO, MILWAUKEEr WISa 535204
Odobd  ANPRENOL CORP, BRIADVEEw, ILLs b0L5s
u213%  mLA SOLED STATE K RECENVING FURE DIv. SOMERVILLEs Nuds LRSS
B3asd  FranSEERIN ELECTRUNIC CURP. WALEFLELD, MASS, 01840
UsTld  ADFOROLA SEXICUNDUL TON PRODLINC, PHIENE N ARIZ, 45008
Ulns  FALRCHILD CACERA & [NST. COAP, SEMICONOUCTOR OFV. MUUNTALN VIEw, CALIF, 94040
UB4OE  Viek, G MINIARURE LAMP DEXT, CLEVELAND, OHID (218 ¥4
1dusl  AaBIONAL SERICORDUCFOR CORP. DANBURY » CONN. 8RLL
1ILUS TneRMALLEY €l LALLAS, TEX, 5281
Beudds  SPRUCE »INE MJCA CU. SPRUCE PINE, Nule 24111
157U ELECTRAJMIDLAKD ChinP, MINEKAL WELLSy TEXs LY 1Y 4
2oa4an o b MIF DESLKIPTIUR FUn THLES MFG NUMAER
2aw3l  MPECIALEY CCUKECTOR CO. INC. IADLANAPULES) FADs 48221
2126%  BULEK PRND. CO, DOANERS GAOVE, ELL, 50514
28480 MEALETT=PACKERD COMPANY PALL ALTO, CALLF, 98308
Seday  MmASUE ELFCIKIC CO. N ADAMS) MASS, | [3PLY]
o893 WIEFFK 4FG. CU, CRICAGU JEL» 834238
TuSo3 BeLNEN CilkP,. CHECAGD, lLL. [[BI-T T
F1500  BLSHHANH MF i, DIV. ML GhAm=ERISON (. e LUULS, MU 53017
TE99¢  wLJHE JVEON ERC. CENTWALAB DLV, MILWAUREE, WIALa 53401
Y1133 CIhEH NFG. CDs DIV FRAW INC, ELK GROVE VILLAGE, [LL.
peldo  PLECTRO WPJVE MFRe €U EHE, WILLINANTIC Y CONNG 08220
12¥p%  URAKE MFis CD. - HARNOUD HEIGHIS, ILL. sdefe
A T — EBY HUGH B ENE, PRILADELPHEA, PA. 19144

el bRIE TECHMILUGICAL PROD. INC. ERLE, PA. 16312
TA%I0  JubA0% &k, i WASECA, MINK, 550%3
75042  INTERMATIONAL RESIMIANCE SUs INCe PHILADELPHIA) PA, [T
I391%  LETTELFUSE ING. DES FLAINES, [LL. 500k
T1n9 FGERLRAFT COKP, DF CALIF, LID, TOARANCY . CALLF, 90307
To3h3  BLaNERMAN PRDDW [NCa CLEVELAND, In1D AL 2y
T9)3o  walDES AOHIMIK INC. LING ES. CTTY. Aa¥, Liiol
HUlZJ  SCHNETZER ALLUY PROD. CUs : ELLZAREFN hads 07208
AOL3L eLeCTRUNIC INDUSYRIES ASSOCIATIOY WAMNINGION D.C. 2000
#216d  AIRCD SPEER FLELE. CDMP, Dy BOIS, Pie 15801
gawll  [Rw CAPACITIM DIV, USALLAL As ~ F4R, 69153
Ilels A0FU AAVERLIALS CUW CHICA0, 1ul, [ 11T
¥lhin AFFLEBURG, MASS, g2iod

6-24
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Changes and Options

SECTION V)i i

MANUAL CHANGES AND OPTIONS |

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate or updete this manual for a specific instru-
;ment. Descriptions of special options and standard

"options are nlso in this section,

7-3. MANUAL CHANGES.

7.4. This manual applies directly to the insteu-
ment having the same sgerial prefix shown on the
manual title page. If the serinl prefix of the instru-
ment is not the same as the one on the title page,
. find your serizl prefix in table 7-1 and make the
changes to the manual that are listed for that
serial prefix. When making changes listed in table
7-1, make the change with the highest number first,
Example: If backdating changes 1, 2, and 3 are re-
quired for vour serial prefix, do change 3 first, then
change 2, and finally change 1. If the serial prefix
of the instrument is not listed either on the title
page or in table 7.1, refer to the Manual Changes

(Slupplement A) included with this manual.

. Table7-1. Manual Changes
. Serial Prefix Make Changes
1 T
1617A 1
1609A 2,1
1422A ‘ 3,21
- - 1402A 4 thru'l
i CO1342A 4thrul
1331A 5 thru 1
! 1326A 6 thru !
1232A 6 thru }
1230A 7thrul
1226A § thru 1
1150A 8thrul
CHANGE 1

Page 1.6, table 1.2,

" ACCESSORIES FURNISHED: Add front panel
. storage cover (Model 10101B), and one dc power
i. plug for assembling de power cord (HP Part

No. 1251-2614),
Table 6-2,

'f MPi18: Change HP Part No. and Mfr Part No.

to 0370-1129.

MP32: Use part listed in table 7-3 and shown in
e figure 7-6.
| MP33: Use part listed in table 7-3 and shown in

figure 7-6.

+

MP34: Change HP Part Na. and Mfr Part No. to
01707-04102.

MP35: Use part listed in table 7.3 and shown in
figure 7.6.

MP36: Use part listed in table 7-3 and shown in
figure 7-8.

Add: MPBGHI as listed in table 7.3 and shown in
figure 7.6.

MP37: Use nart listed in table 7-3 and shown in
figure 7-6.

MP38: Use part licted in table 7-3 and shown in
figure 7-6.

Delete: MP39.

MP40; Use part listed in table 7-3 and shown in
figure 7.6,

Add: MP41 as listed in table 7-3 and shown in
figure 7.6,

Add: MP42 as listed in table 7-3 and shown in
figure 7-6,

Add: MP43 as listed in table 7-3 and shown in
figure 7.6.

Add: MP44, NOT ASSIGNED.

Add: MP45 as listed in table 7. and shown in
ngure 7-6.

Add: MP46 as listed in table 7.3 and shown in
figure 7-6.

Add: MP47 s listed in table 7.3 and shown in
figure 7-6.

Add: MP48 as listed in table 7-3 and shown in
figure 7.6, .

Add: MP49 as listed in teble 7-3 and shown in
figure 7.6,

Add: MP50 os listed in table 7-3 and shown in
figure 7-6.

Add: MP51 as listed in table 7.3 and shown in
figure 7-6.

MP76: Use part listed in table 7-3 and shown in
figure 7.6.

Schematic 19,

Delete: A4R3.
Delete: A4CRI11.

CHANGE 2

" Page 6-3, table 6-2,

MP53: Change HP Part No. and Mfr Part No. to
. D1703-20502.

Page 6-4, table 6-2,

W14: Change HP Part No. and Mfr Part No. to
01703-61611.

Séhematic 23,

82: Connect wire from pin 14 to junction pin 10
and BT1P1, Disconnect wire color (2) from pin 14
to S1 pin 3.

7-1
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a ' CHANGE 3

Page 6-6, table 6-2,
A3A5: Change HP Part No, und Mir Part No. to
01703-61103.
Schemntic 22, :
- AJABRIL: Chnnge value to 29M.
ABABR2: Delete,
A3ABCH: Delete.

! CHANGE 4

. Page 6-4, table 6-2, -

“. ABAIC2: Chnnge to HP Part No. 0160-34'1, C: FXD
CER 0.01 UF +B0-20% 100 VDCW, Mfr Code
56289, Mfr Part No. C023B101F1032525-CDH.

ASAICS Change to HP Part No, 0180-0229, C: FXD
- ELECT 33 UF 10% 10 VDCW, Mfr Codc 28480,
Mfr Part No, 0180-0229,

Add: A3AIC7, HP Part No. 01804230, C: FXD
ELECT 1.0 UF 20% 50 VDCW, Mfr Code 56289,

. Mfr Part'No, 150D106X0050A2-DYS.

Delete: ASAICI2, A3ALICI3,

Delete: ASAICR?7.

A3A1R7: Change to HP Part No, 0684- 4701, R: FXD
COMP 47 OHMS 10% 1/4W, Mfr Code 01121 Mfr
Part No. CB-4701.

A3AIR9: Change to HP Paert No, 0687-4711, R:
FXD COMP 470 OHMS 10% 1/2W, Mfr Code
01121, Mir Part No. EB-4711.

A{IA!.RIB Change to HP Part No. 0684-1011, R:

FXD! COMP 100 OHMS, 10% 1/4W, Mfr Code
01121, Mfr Part No. CB-2705. .
Page 6-8, tnble 6-2,

'ABR20, A5R21: Change to HP Part No. 0757-0280,
R: FXD METFLM 1K OHMS 1% 1/8W, Mfr Code
28480, Mfr Part No. 0757-0280,

Page 8-27, schematic 8,
ABR20, A5R21: Change value to 1000 ohms.
Page 8-54, schemalic 23,
CRT: Delete,
Page 8-57, schemntic 24,
Replace schematic for part of A3A1 with figure 7-5.
Page 8-59/8-60, schematic 25,
AJAICI12 and A3A1IC13: Delete,

CHANGE 5

Page 6-0, figure 6-1,
Use figure 7.6 from this section for handle assy
parts identification.
Page 6-2, 6-3, 6-4, 621, and 6.22,
Replace with table 7-3 from this section.

CHANGE 6

Table 6.2,
Wi4; Ch.mge HP and Mfr Purt No. to 01703-61601.
A3W1: Delote.

Pages 6-21 and 6-22: Replace with table 7-3 from this
section.

7-2
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Figure 8-17 through 8-53,
Replace with figures 7.1 through 7-4 from this
section,
Tables 7-4 and 7-6 provide test measurement infor-
mation for the associated schematies in this section,

CHANGE 7

. Page &2,

ABA10; Change to HP Part No, 01701-66644, Qty 1,
Board Assy: Horizontal Qutput; Mfy Cade 28480
Mir Part No, 01701-66544, :

Page 6-20,

AGALQ: Chnnge to HP Pnrt No. 01701-66644; Qty 1;
Bonrd Assy: Horizontal Qutput, Mfr Code 28480
Mir Part No, 01701-66544,

ABA10C1: Change to HP Part No. 0121-0168, Qty 2,
C: VAR TEFLON 0.25-1.5 PF, Mfr Code 28480,
Mfr Part No. 0121-0168,

AGAIL0C4: Change to HP Part No. 0121.0168, C:
VAR TEFLON 0.25-1.6 PF, Mfr Code 28480, Mfr
Part No. 0121-0168.

CHANGE 8

Page 6-2, table 6-2,

MP8: Change Qty to 4.

MP18: Change to HP Part No, 0376-1099, Qty 1,
KNOB, JADE GRAY, Mfr Code 28480, Mfr Part
No, 0370-1099.

MP24: Change Qty to 2.

MP27: Change Qty to 12,

Page 6-3, table 6-2,

MP98: Delete.

MP99: Delete.

MP100: Delete,

Page 855, figure 8-54,
Change: post-accelerator voltage to 7500 V.

7-5. SPECIAL OPTIONS.

7-6,  Most customer special application requirements
and/or specifieations can be met by factory modi-
fication of a standard instrument. A standard instru-

ment modified in this way will carry o specinl option
number, such as Model 0000A/Option cot.

7-7.  An operating and service manual and 2 manunl
supplement are provided with euch special option in-
strument. The operating and service manunl contains
information about the standard instrument. The man-
ual supplement for the special option describes the
factory modifications required to produce the speuu[
option instrument. Amend the operating and service
manual by changing it to include nll supplement
information (and manual change pages. if nppli-
cable). When these changes are made, the operating
and service manual will apply to the special option
instrument.

é

I
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7-8. If you have ordered a special option instru-

- ment and the manual supplement is missing, notify

L the nearest Hewlett-Packnrd Sales/Service Office.

N Be sure to give a full description of the instru-

" ment, including the complete serial number and
special option number,

' : Table 7-2. Model 1703A Standard Options

Y

Changes and Options

7-9. STANDARD OPTIONS.

7-10. Stundard options are modifications installed
on HP instruments at the factory and are available
on request. Table 7.2 lists the Model 1703A standard
options.

Option i Deseription HP Part No.

T
}

1 012 ' Stundard Model 1703A with Moa.! 10103B Model 101038

Battery Pack.

001 o Instrument set at factory for 210V operation: _ Fuse: 21100018
Fuse, .25 ASB for 230-volt operation.

Battery Pack

73



Changes and QOptions

Table 7-3. Replaceable Parts

Maodel 1703A

eference ¥ ‘ e Mfr
Refere HP Part Number| Qty ! Description Mfr Part Number
Designation ‘ Code )
Al EO61-319€ 1 ‘ POWER LINE INPUT ASSY ' 28480 5050 1186
A2 01707 86553 ] BOARD ASSY: LINE RECY 28480 01701 £6863
Al 017036110t 1 POWER SUPFLY MODULE 28480 LR sk 1] 1))
AJAY 01703 68502 ¥ BOARD ASSY, LOW VOLTAGE MOTHER 28480 03703 66502
AJA2 G3170% EEGG4 3 BOARD ASSY: LOW VOLTAGE CONVERTER 28480 017075 66554
AJAZ 01707 86537 1 BOARD ASSY: RECT AND FILTER 28480 01701 66637
AJA4 03703 66503 1 BOARD ASSY: HIGH VOLTAGE OSCILLATOR 78480 01700 66500
AJAS 01703 66500 ¥ BOARD ASSY: HIGH VOLTAGE MULTIPLIER 28480 01703 66500
A4 01703 68501 1 BOARD ASSY; GATE 28480 03703 665C
AS 01703 65801 1 VERTICAL AMPLIFIZR MODULE 28480 01703 E6803
ABAY 01701 63401 2 ATTENUATOR ASSY 28480 01701 63400
A5A2 01703 634071 ATTENUATOR ASSY J8480 0170 63401
ASAD 0170369103 1 ASSY: HIGH VOLTAGE MULTIPLIER 28480 0170363102
ABAR 01701 66641 ) BOARD AS5Y: VERTICAL PREAMPL 2R480 01701 66541 | ,
ABAS 703 66607 T BOARD ASSY: VERTICAL OUTPUT 28480 01703 66507
ABAE 01701 66526 1 IGOAI‘!D ASSY: CHANNEL A OUTPUT JBABG 01701 66616
AB 01703 65807 1 HORIZONTAL AMPLIFIER MOCULE 28480 01703 65802
ABAY 01701 66558 ¥ BOARD ASSY: HORIZONTAL MOTHER JBAED 01701 E6EBR
ABA2 01701 66562 ¥ BOARD ASSY: TRIGGER 28480 01701 66662
ABA3 01701 66514 2 ] BOARD ASSY; INTEGRATDR MAIN FBARD QF701 66B14
1
ABAA 0Y701 66614 " BOARD ASSY: INTEGRATOR DELAYED 2B4EQ 01701 6EB14
ABAS 01707 £855) 1 BOARD ASSY: SWEEP TIME MAIN 28480 017103 BGRST
AGAS 01707 66616 1 BOARD ASSY. SWEEP TIME DELAYED 28480 Q1701 £6615
ABAT 01701 66550 1 BOARD ASSY: HOLDGFF AND COMPARATCR 28480 01701 EABED
AGAR DIT0Y 66532 1 BQARD ASSY: HORIZONTAL MODE 2B4B0 01701 €6622
ABAD 03703 66508 3 i BOARD ASSY: HORIZONTAL PREAMPL 28480 01703 GEBNB
ABATO 031701 66544 1 - UOARD ASSY: HORIZONTAL DUTPUT 28440 01703 E6E44
A7 Q270366506 |} - STORAGE SWITCH B8 Q1703 £5506
AB 03702 66506 1 'BOARD ASSY: STORAGE 284B0 01703 66606
AD 01703 66624 1 BOARD ASSY: EXT HORIZONTAL 28480 0170) 66622
Ald 0170361808 4 CONNECTOR ASSY. HIGH VOLTAGE 28480 010361608
BT 1261-2610 1 BQOY:R & P CONNECTOR 2 MALE CONTACY 21264 1545 P
BTIMPY 1251-32569 15 CONTACT R & P CONNECTOR MALE 2T2en 13801
(Y] Is50-0710 t LISHIEINCILARDE 20 Do TeTn% [SES TN
¥l 21 k=000 L FUSE CARTRIDGE 2 AMP 3 AG (FOR AC OPERATION) 7551~ EF UMV
F 21100000 1 FUSE: CARDRIUGE 3 AMP 3 AG (FOR DC CPERATION) I5016 312003
. 1i%=0118 T CINNECTURERNL 25€ 31 PENTIN PN
: i
BN 12%u=0110 CONMEC T IREENE Znlis} 2idr breed
44 P250=D11n CNECTLAEDND 246 3] AERLEN F Y]
NLS VI TUl=aTudl i FMMECRDKM AS5YELL PUwWtR 2uati O FaLles e,
35 1256=2118 CANNECTIREUNL 26531 SR jlee)
Jo 1230=0118 LOWNELFORERNC 24931 AR LI PLON
' 12%0-0118 LIWVEL TuM BN 247 3) SRIE 3 2de)
Jo 1220=-0118 CONHELELREBNG 24r3) LEIP LAY L
[V} GL70l-5000] ¢ Calt ASSYEALLLN#ENT 2okl RI RS TR YD 1
ke vl ly)=snu0L CLIL ASsYEALIuNSINT RLEYY [TE N TR YT
NP1 [T OFEATATAY 1 PAYzL Er KT JeAD 3i P 90200
MP2 OLTOL=20%)% 1 FRAME 2RI AT RELTD] PLIOL- JunoA
m;g ULTON- et L SRR FZCRT~LEMIRA (baED (TR [T RIS AN
MP5 orro3-nrion ! Mk ECRT U4BL orlToy-0tol
MFPG wiaU=Ue [w 1 FELLEILEYL Y LALR Jbhel Adad Date
MP7 GIUL=071023% 2 LERENSERLILECE CUBIHAST P4 LY gL s
031u=10u5 H <4735 JADL GRAY (FOCUS) chaat LS R TS
i
MPE U r0-10v9 3 nivaP B JADE GRAYPOSTIONTRIGGER LEVEE PXEYL (YR TLE
Mo V3TU=d9n 2 nhon ASSY. VOLTS/DILV DIVICAL FELTY PERL I ILNS
MP1D I3 T0=04bp 2 K% AsSY.VOLTS DIV PRLYT [EERNERFRTAY
MP1Y OAT0-d92%, ? KHOB. LEVER, JADE GRAY COUPLING LT FEYN N EA
MP12 ' 0370 2046 H ANEY ASSYELINPLAY Loa0 V31 D%en
h : D470 2ME
MP13 01703 67401 2 KN{IB ASSY 28480 0170367400
MP14 1 COVER: HIGH VDLTAGE POT {FOCUS) 28480 5040 1545
P16 aon ¥ KNOB ROUND 78480 e nn
MPI6 3700063 1 KNOB.HORIZONTAL POSITION - FINE 28480 03700563
MP17 03701100 ! KNOE'JADE GRAY HORIZONTAL POSITION 28480 0370 V100
MPIB a370 2452 ? KNOR:BAR TRIG/SWEEP DISPLAY 28480 QaH) 2452
MP19 1520 0079 4 MOGUNT: SHOCK 00000 0D
MP20 01701 637056 1 SHAFT ASSY: SWEEP TIME 28480 701 63105
MP21 s 0120363701 ! SHAFT ASSY: PUSHBUTTON 8480 01703 6370t
MP22 03702173 1 KNOB, ROUND 28480 0370173 )
Ll k] 027000567 | KNOB ASSY {NORM) . 2BAGO 0370 0657 o
MP24 03700058 3 KNOB A5S5Y {CAL) h 28480 190058 ‘
MPZ5 01701 09104 2 SPRING CONTACT 28480 01101 00104
MP28 0170123203 1 COLLARANTI -RDTATION 28480 0H0) 23203
MP27 0170167415 10 KNOB ASSY:BLANK 28430 D170 61415
MP28 03700614 19 - BEZEL:PUSHBUTTON KNOB, JADE GRAY 2BARO 0370 0014
MP30 $5100038 ¥ . BINDING POST 78480 1510 0038
MP3Y 0610 0007 t RETAINER:PUSH-ON 1855 C1B5 014 240
MPI2 01703 23701 2 RAIL SIDE 28480 0170323701
MPI2 0170304104 2 COVER RAIL REAR 8RO 0170304104
MP34 D170t 6410t 2 COVER ASSY:RAIL FRONT 28480 01701 64101
MPI5 00601757 4 GEAR:SUPFORT 28480 0050 1757
MP1S o101 25002 ] HANDLE:ARM, RIGHT 28480 704 25002

7.4

See introduction to this section fur ordering information




Model 1703A Changes and Options

Table 7-3. Replaceable Parts (Cont'd)

-~
( - Reference 1o pare Number Qty Description Mir Mfr Part Number
Designation | - Code
MP3ISH1 i| onevzor } SHAFT.PAWL 28430
MPI? : 0170125601 ' HANDLE:ARM, LEFT 78480 0170125000
MP3B ’ 01703 84901 ¥ HANDLE ASSY 26480 01701 64801
MPAO 71209254 ' NAMEPLATE . 28480 71201284
MPA) w1101 07200 2 INSERT:HANDLE FRONT 26480 01701 07708
MP42 01701 07202 2 INSERT:HANDLE REAR 28450 01701 07202
MP4Y 0¥701-27408 2 BUTTON 8480 01703-27401
MP4S 0510-0094 2 RING,RETAINING 5YL EXTEANAL 79136 $103.26 5 MO
MP4S 20600253 4 WASHEK:SPRING 28480 2050 0263
MP4Y 06100056 2 RING:RETAINING 0.188” SHAFT 78138 £133-18 MD
MPa8 0050-1788 2 PAWL 26480 0050 1768
MPAG 21900024 ! WASHER WAVE SPRING 26430 2150 0024
MPEO 00601756 ? GEAR'HANDLE 28490 0050 1766
. MPB1 1460 02085 2 5PRING:COMPRESSION 00000 (a]:],3
B MiEB2 01702 00703 1 PANEL:REAR 28480 0170300203
: MP53 01703 20602 1 FRAME:REAR 20480 01703 20802
MPES 5040 5861 4 FOOT:BASE 28480 50405861
MPES 01701 04109 1 COVER:TRANSFORMER 28480 01701 04100
MP57 01701 04108 ' COVER:CRT 28480 01707 04108
MPE8 0170300108 1 DECK:BATTERY 28480 41703 00101
MP5G £1703 00603 | SHIELD/GATE . T 78480 01703 00603
MPES 03702397 1 ' CORE:FLOATING ., | 28480 0370-2367
MPS7 01701 67414 : KNOBASSY 1 D0 ) 28460 vbtos -gor
MPES 0170102303 ' KEEPER:PCEOARDS| | 28440 0370102203
MP?3 - . 14000788 ) CLAMP.CAT, OLIVE, ' 28480 1400 0768
. . MPT4 0380 1015 2 STANDQFF:CRT 28480 03801019
ST MP7B 0170360602 t SHIELD CAT 26450 0170360602
o MP78 0170304101 ' COVER:TOP 28480 0170304101
" MPT? 0170304102 ¥ COVER:BOTTOM 28480 01703 04102
. MPTB 140000726 1 CLAMP:HOSE 66205 364
' MPTS 1500 0364 ¥ COLLAR;PRECISION 55T 26480 1500 0364
MPB2 1200.0408 ' COVER CRT SOCKET . 28480 1200 0408
‘ MPES 0170304103 ¥ COVER.POWER SUPPLY 20480 0170304103
( MPES 0363 0068 2 CONTACT GROUND 28480 0383 0068
- MPED 1280 0084 8 RECEPTACLE 28480 13000084
MPGO 010367402 1 KNOB:PUSHBUTTON FAST 28480 0170367402
MPSY . 0170362403 ) KNOB:PUSHBUTTON 5TD 28480 01703 67403
- MPB2 : 01703 67404 | KNOB:PUSHEUTTON STORE P 26480 01703 62404
| wmre3 5040 5862 4 CAP:FOOT 28480 60AD BE62
MPO4 03702302 T KNOB:PUSHBUTTON CONYV 28440 0370-22682
MPS 11400026 1 DIAL-TURNS COUNTING 28480 1140 0036
MPGE 0170301201 ¥ BRACKET:STORAGE SWITCH 78480 0170301200
MPOY V70301202 1 BRACKET:STORAGE SWITCH,PUSH ERASE 28480 0170301202
MPS8 01701 67416 5 KNOB:PUSHBUTTON : 78480 0170167416
MPg 01701 67417 t KNOB ASSY (CAL) 78480 0170167417
MP10O 01701 67418 1 KNOB ASSY:DELAYED TRIGGER LEVEL . 28480 01703 67218
XV 1200 0037 - ) SOCKET;CAT TUBE 72025 87007
3} B +UYEFIN S 1 BICYER & P CONMECTOR L% MALE CUNTACT 2204 1625 150
P2 i251~2b14 13 CONNECTOREJIINES TYPL 2 FEWMALE CONTACK FLFBY y JuS-CCT
L] ZI0u~3209 | REVAR LUMP S HM FLER1] PASI LA FL R
1INFENSETY)
ne 100~ 5180 1 REVRa [OMP 2,5 *ESPHM 20% LIN L8482 210U=316d
Hi vags=1uLL ALFAD CCMP RO QMM LG4 L/aR az Le :ulf
He 2100~0428 |} REVER CUMP 20K CHM L1N 20K O.2W 29480 Z100-08 2
UTRAGE ALIGN!
[ 2300=3191 1 TrVak JER JUOA TH® 20X LIN )/ 2w 28400 Z210=-13191
: ASTIGMATISM)
R& 210u=2588 i REVAR CUMP 5K LikM LOT JO CLOG L/46M L84 a0 2L00~2' 34
PEXY WJREEZ VERMIER)
nt 2100=3)8Yy i REVAR SOMP S04 ZHM QUi LEN L/2KW FLEY TV 2i00=L1¢e9
(STIRE BIMED
Ra 2100 =312 1 KEWAR CER Sum JnM JUR LIN L/2w LB dd JIO0= 319
TPERSISTENCE)
51 \ 3101-0540 ) i;f:i::tucstt 1714 2e830 MOL-09e0
58 A101-1391 I SWIICH (P/O REAR PANEL, SEE MP52) POWER MODE 284B0 101-1391
1] 3101 0644 . 1 |switchpusHBUTTON SPST 21073 BIND
T 0170381105 1 | TRANSFORMER
vi 5083 3452 1 {CREEPIL PHISP4IR 3%?39 ghﬁ-‘?«lg%
wr 01701 61610 1 JCABLE ASSY: INT SYNC {VERT PREAMPL 7O TRIGGER) 28430 01701 61610
w2 0170361609 2 [CABLE ASSY: TWIN LEAD LYERT TOCRT) 8480 £1703 81600
w3 0170361609 Y {CABLE ASSY: TWINLEAD {HORIZONTAL TO CRT} 78480 0170361600
wa 0170361603 1 [CABLE ASSY: CHO® BLANKING (VERT PREAMPL TO GATE) 28480 0370361603
! w5 Q1703 61604 }  |CABLE ASSY: BLANKING (HORIZ PREAMPL TO GATE) 28480 01703 61604
k we 01704 61809 V  {CABLE ASS5Y: ALT TRIGGER IHORIZ PREAMPL TO VERTICAL
PREAMPL) 28480 01701 61600
w? 0170361602 t  |CABLE ASSY: CAL § VOLT 28480 01703 61602

See introduction to this section for ordering Intonﬁatinn
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Table 7-3. Replaceable Parts (Cont'd)

Model 1703A

Reference ' . Mifr
o - - |[HP Part Number| Qty Description Cod Mir Part Number
Designation ode
wa M703 61606 1 [CABLE ASSY: EXT HORIZ INPUT (EXT HORIZ AMPL TO HORI2
PREAMPL) . 8480 01703 61608
01703 81606 1 [CABLE ASSY: Z:AXIS INFUT 28430 01703 61606
wid 01701 81620 1 CABLE ASSY: CHANNEL A QUTPUT JHAE0 0701 61620
wii 9201450 1 CABLE ASSY: POWER CARD 76 FT 0803 KH 114}
wi2 01703 61810 1 [CABLE ASSY; LINE 5YNC [LINE RECTIFIER TO TRIGGER) 78480 0170361610
wid 0170361807 1 [CABLE ASSY: POWER INPUT 28480 0170361607
AF1 1400-0084 ) [FUSEMCLOERFEXFRACKLR PUST TYPE THa1Y 342004
2t 1005- 0526 1 {DIODE ASSY.51 100V 14009 SCA T
MISC. 101018 } |COVER: STORAGE 28480 101018
AL S0bJ=11l50 PumkR LINE JYPUT adaY . 2BHED SUAD=EEIA
ALF) 211 0+d008 1Ol EIEEO. 50A%P 175V SLDW+0L W TEM D0 LW Y
TEOR 230 VOLT ZPERATLIING
ALF) 2L H=0d1n PO FUSEECARTRIDIE Ve 25 RHP SLuw BLIW L LIS TPLN]
FFI2 1Y WOLF CPERATIUND
AIMPY 5000 50856 2 | CLIP: MOUNTING 28480 8000 BO8E
e Ul T)=065%38 BIARD ASAYELINE RECT P4 )0 CLTQLnen5)
a2l VLhI=345) B T CEFND CER UWD% UF #d0-20% FOOVICH Lu2R€ SIEIRLUILAINENE o2
[F{&] 0180=2)5% Lo | ZeRxD ELECT 2000 WE #15=106 SOVDIN bo2n9 LRI Y]
A2C) D1 %0+d0B4 Vol CeFxD CER wal JF 480-20% 100VDCW TP LR TR N R R VY S
Azld) 19Q1=00GAS L4 IDIELSILICUN Do 53 JUOPIY 0aT13 LY S LU
A2up) 1400-2781 1 | CCHPISENT CLIP, bLACR VINYL 03300 hlh]
AZRL LTI S L FREFAD wm SO 1Y ba Su 28480 T2 YLy PATY
AR« OsHT=10)L 1 AEFAD CUmP Juk Lh+4 108 LI2W ol £ a3l
A2n 3 O5kavf04L 20 | weFxD CJ4P J00R Lo JOE 1/4w JEtel [0 BLY
AZR4 0684 - 1521 R:FXD COMP 1500 OHM 10% 1/4W ona CB 1521
Al 0170351101 POWER SUPPLY MODULE 28480 01703-611
AIMPY 01700 GOGO0 1 SHIELD: TRANSFORMER 28400 01700 00600
AIMP2 0170306601 1 BOX: POWER 28480 01703 05501
AIMPY 0170304701 V| GUSSET: POWER BOX 78480 01703 04701
AJEQ!E 12000077 1 WASHER INSULATOR | o33 ' 14BB7E00F 12
AJEQ2 5080 0476 1 INSULATOR: TRANSISTOR MICA 16037 #12
£3J1 S0RU=-0e T 3 FRANSISTCR ASSYESE My 28480 ELE .0k -
hadi 1854000 3 i TSF3ESL Wby oL 3L 2N308R
AL CL70Y-6h5D2 BJA4D ASSYE LOWVOLTAGE MOTHER PLLTI) D134 anhat
A3alc) OlBU=~L KLY 1 CEFXD cLEGT Jdu UF o P5e 104 SJVDEW 2 4480 0140 10y
[ TY{ Dloy-3eb) <8 CeFxy CER Uu0l UF »d30:208 LUOVICH ¥ Y] TUARIOLF LD 2l 2
AJALLS 0180-y22y 3 CEFXD cLECT 52 UF JON JOVUCW EETYL) ategprra
Adall B1HO=0091 - CeFxd ELELE ED UF #%2-13% lUDvalh LhIRY JADEIAF LIS B
BInllh 01B0=009) CEFXD ELECT B0 UF %0 203 LUOVICH Letuo SILEURF LD 2 5w
AJalin ' oLRY=0053 e CEPAY ELECE 103 ub Jut Juvies LT [17Vi] SV LF TR RN T TN
Avath? QlH0 0230 3 CEFAD ELECT LD UF JU§ SUVOCR bhe RS [ SV NI LY NIWE WS TN
Adalln 018U=01h9 5 CEFXD ELECT 240 WP JOT 1VLew 23500 M ENE IR
Adelen g::g-ols'# CEFRDY ELLCT 220 UF M J0VDCK & 3h 20 TR I
AsALLIY =0367 ; CEEAQ ELECE 20UF 105 200VDCW LL¥IL 340206F 200F J4 DB
AsAlLLE Q1 8= LEFXL eL#CT LU WP FOK 2OVICH re2RD m{,“,"u,’ﬁ‘,’,“ﬁ f’;w.,
AJLNERY 1501+0d4> GEIXSERILEICDN D288 puOPLY IS JTY 541359 F
AalLne 1901 ~00a5 DEDE EXILICUN 0u PB4 TUUPLY DaTts S4l3re t
Ajalblhd 199l=d4lB H CIIJEESILICON A00PlY ERSUDYD ' gntls INRONN]
A3Allnn 19Jk=0d4u LTS OIJOc tHILICON JOMA SDny OIS POGRDS
A3AlLRY [ EETER AT 1 THYRISTOREWILAYERAL LmiTlN all)y PY-)2
Adillnn 18b4~0082 1 FAYAISTORESCR JEDCE 1¥PE JPwas) Dalts LYY
AalaL i251=2su9 Lo SIovEd L P CONNELYGK D5 FeMale CunlacT 2r2eh Eea®™ E9 L
AJAILY 81003118 15 COIL:75 UK 280 N
AJANL2 8100-3119 CIkLETy un E'B;fuu 9}%3’1??'
AJATL 91400210 COIL: CHOKE 100 UH 5% B2142 15 1315 123
ANaiLs Vh09-3139 CILETs un | 20n03 SEAN-§) 4+
[EIR . Yiou=13y TulkiTy Uk H 2dn el ST It
adalte BhUG=)139 CaluEls uw 2RLYO G100 3) 8
STV % ‘HUU";H-‘" Lualie?s Ll PLIT G100« bl 47
Asmlun $180-513% COLETS UM FE Y I100 31 3
A3EALD 9L00=313% Culte?y Un 25400 OUEENTET]
Alalito 9100~312% COELe s un i18ap Rt
Adalukl 919I=3119 FalLeds ud 2EnBY I I8 T
AJBINP L 1500075 i 5 UBRACK T FCUMP INENT Lyt 0t 12300
FEUYIN [LEELI LI j 1 TSEREST NPHESIMILAR 13 2%3053) 28400 ;:::,.:;J:‘;
ORI UTbl=0uls 1 ALFXC SEF IX D00 LHM 84 Im PLLYl 2Im1-001*
[RIAT P DoAT=4 1} 2 AEEXD CUMP 470 JHW JOE [/0w 011t TR
Bialns Wafe-tDLY wo [ OEFAD EIMP LJ0 Ohv 406 I/ wn 01121 o4 2011
Binlne Ueit-22ul 1 REFRD CUMP 24 UbN LDe LidW OLL2E Fe bral
[T IY Ghll=lnts 3 KEFRD Wi Jad JHA 55 2 250 T
‘A KB o412=-004F 1 REEXD wa B JH™ bE b 28R B0 LRIy
Adnlni UsEA=6TD] é nEFRD COMP &7 (hMt LOL L/oa FI1P ta 4tD)
Brelhn Dhis=afll ll AEFAD DUMP eTD JHM LOL Ve urel LY ¥
AJALRY oLd7aThE REEXD CUMP & TD CHM LOX J/2w 21121 NI
AILAR D Dedn=1041 EEXY LOMP 1004 DM 0o Q74w izt LY toal
Adulhll UbFa=273L - REFXL COMP 27K JH™ L5L |/en o112t 23 ern
rinlRld Ook&=213} ALFXI COMP 274 (nd Jun Lraw eLL2t oy 28
LTI T B UaHér~Lus] AFFAD CUMP )J0Jn LH% J0L L/ 4w PRI R
Sev mtroduction to this section fur onlening inforton
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Model 1703A

Table 7-3. Replaceable Parts (Cont'd)

Changes and Qptions

( — Mfr
- Reference |\p pare Number| Qty Description Code | Mir Part Number
Designation ode
s | S s me | e
x 1206 0095 1
ABAY) 0170368506 ? HOARG ASSY STORAGE SAITCH ~agp 01703 66506
AGATIRY 0757 0453 R FXDMET FLM 303K OHM 1% 1,8\ 28480 0157-DABY
AGANIR2 U757 0463 \ R FXD MET FLM 30.1K GHM 1% 1,8N 3480 0767-0453
ABAYLS) WOK 1372 | SWITCH PUSHBUTTCON & STATIONS 78430 1101-1372
ABATIS2 NSR P:0 A75)
ABA)15) NSA PO ATS) ‘
ABAVISA NSR PO ATS) :
At NOT ASSIGNED
[T} 0L T I=8050% 1 BIAAD ASSYLSTORAGE 2H4 R0 HLT03+6h50%
sl 0180-0156 1 CEFAD MY 0,0035 LF LUT 200V0Ck 55209 L92P39202-PTs
aacye DisD=-U199 1 CEFRD mILA &0 PF =X LBAED 0LAD=-0179
ARC 3 OIB0 0374 1 € FXD ELECT 'OUF 10% 20vDCW 56289 1600106 X00700 2076
AlLS 01a0=-010) 1 CEFXD AYLER oI UF LDE 200VDCW 2OLED Gla0=0303
AHCYS nlau-ul'w CrPxls ELECTY 2.2 UF 10% 20vDEw vh2ER L500225X50,/UAL DY
AHCo OLAD=01%7 CEFAD ELLCY 2a¢ UF LOE JUVDEN as 240 R500225X0010R Y5
ABCH 0180 0160 CFXDELECT 60UF 20% VDLW 2R4RD 0180 0160
A8CH O1e0-2215 t CEFxO MICA 75D PF X 26480 CLED-2215
Agty FTLAEET] CEFXD MY 0udd UF LUT 200VDCW NLEYTV] ML BT
ABLID Olau-uIEQ CEFXD MY 0,22 JF 10& 200V0CHK 2RARD 0160~03EY
ARCYD V) p0=ds%2 CeFx3 OFSC CER W02 UF D& LOOVIIW abd BS COA3L0IH2DIM52% -LON
ARCLZ (DR ALY t CEFxp AL ELELT (ol WF o 25-10K 15¥WDIA LI-Fi 4 02636015 )as LSS
- ABCI13 0160 2042 C:FXDIICA 3J0PF 1B 7136 ROMIBF3IHIES
L4} 1sul-00sl GIGOEES JLICTN JOME YOSV ATind FOGIORK
5 Ay RY (LI ILY] JILOEESELICEN JumaA 30wV Breny FuGluds
.
AHCR Y - 1301-0026 “ DIGOEESELICON JuTi8 200P1VW sl FLYRLR AL
LI 1Hl=00ln OO0k EaILICUN Ou723 200P1V 04T1) SHE3S=
AnLRY lyul=-300e OYOCEES L ICON UL 258 ZOouply U4rLd Sh1356en
Anlin - 1901 =00s0 DI eSTLITLY JuMs 0wy 07263 FOGLOYa
AHCH T - 150K=0040 HheBe b lL LS DMK aUny 0red FLUGLORA
I ARCRA L)L Dds0 ULZAE ESILRCUN JOMA S0WY OTin) Flelude
) iy ] 1905 =J040 LECDEESILLCON JUNE 30wy OIes FUGLUAR
ARCh LY L101=gdey BEUJE e ILICUN JuMA Slwy [ ) 4% ] FoOGioee
adCR)L LHE~Uided URIUEESILICIN 30HA Jum¥ Ordes FLGLEOYS
LLILY ¥ 190[=-d92n OINSE eSELICLN QaTnd 20uPly LY RR ] L B LLLN: ]
. Andl IBS4=020n EuEREs] APN 01N 2N 33N4G
Auz In%d=00in TSEREST PRP B0 31 £MISOL
. A508 145%%=0050 ALY L3 i P41 Y
LLIVEY 1d54+=021% THEuEb) NEh 29131 LN IvdA
( AUS 19%4=021% Talten] NPH BT £03508
ABOS 195+ 081% ISFRESE Kk [HH T P04
T TLTENEITN TafRrai WPN eUl 31 FUTIRIS
Adun IRSa=t371hn ESTAELE Wi JOL3 PLERTIY
ARUD 1p54=221% TH5EREST WM 42131 MY
18410 IN53=uuds ISEAESE PHI 408 31 FLELIHA
Adol1l ! lase-821% TSERESE wPn TR N30y
Asale Idha=02E s ISThEsl WP HUL3) P4 ERIEY
ABul3 18560715 VITRESL W% 10131 FINLEN
28014 1340215 TThaSl KPN 40131 2N 3504
ABQLS RS =U2LYS FSEREST NP B0l ZN3GOA
A6 B3a 0215 ISERESE b 40131 INITOn
ABYL Y 16%4=0x1h F3TRE4) NPX , LUTET LIS
ABu N 1A23=3036 Fulaeil PAP I “0L31 dYitue
AHRLS 1854=02)5 IAFRESE PN . Bl 3L Py L L)
ABQ20 NOT ASSIGNED
28041 IB3a=0215% ESTREST PN HOl 3} 2N 3504
ABUZ2 1B54-02]% ISTALSE PN 0k £H3I90s
AB23 tBS4=0215% YSiatdl NPN 40131 FAERIIEY
ABuZh Ldb4=D21% T5EAESD NPN E013L 2M3504
A%925% 1854=0215 E>TREST NPH ApLAL 249350
Abolo 1354-020% EaTarst aby 4013t IN3IO4
aag27 1846-021% TSIREST RPN 4013) N3N0
ABU2B 1854=021"% PSFREST NPW gal13}) ShIN0s
ABLZY NUT ASSIGhED
ABY 3O NOI ASS)GNED
[EUETS [853=0030 E5ERESE wh 40} 3] FLEY T
AU s 18%3~0049p TSTALSE AP 213} NS08
ABY3S 1354+0022 ) ESTRESY NPN 072b3 S178s )
ABUIS 1a54=0022 TSIASE Py orzes SETea)
ABQ3S 1854=0022 TS5TRESI NPA OF2b3 5173}
Alulo 1854~-021% T5TReSE NP™ 8018 dNIGUS
ARDST 18%4~-0215% ESTRESL MPw H0L M 25390
Aoy 38 185K =02 Y4 3 TSTRESE NPN LLIRTE PARIT Y]
ARQ 39 1B5%4=0234 BSIREST NPM 80} 31 FABLTYH
48080 [855-0234 TSEATS] NPR 80131 2NYenp
ABK ) OoF4A~2231 REFAD COMP 224 Dum L1OR L/%W orial <p 2231
Asi g Obke=1011 REFXD COMP 10D WK LD 174N 21121 €8 1011
ABK3 orst=-0124 REFX) MET FLM 29, 2K DHM AX 1/78W 29480 O75T=0124
ABRS 0b84=1011 REFXD COMP 100 DHM 10T L1/4W [ I3 T3 8 1011
( . AdAS 0684=-10¢1 REFXD COMP 1000 DHM LUX L/4W 021 Ch 1021
- ABRS UBB4=-5531 RIFXD COMP S6% OHM LOT 1/4W 01121 L8 Seil

Sew introduction to this section for ordering information
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Changes and Uptions Mode) 1703A

Table 7-3. Replaceable Parts (Cont'd)

‘ : Mir
Reference 4o pare Number| Qty Description Code | Mir Part Number
Designation ade :
i

ASRT 0684=102) RIFAD CUMP 1000 QnM KOS } /4w Q1121 {8 102t

AR o Qeda=223} REFRD Cump 22K GuN L0 L/am il CH 2231

48R3 ObA5=2251 REFXD COMP 22K CHM QT )/aw o2l ta 223}

ABR)D DaBa=2231 REFRD CUMP 2K CHW LOL L/aW oLl wd 2231

AuR1LL GhBa-562] REFXD COMP H.bK UHM LOX L7sW olr2i 8 b2t

ABR 2 0s84=2231 REFXD COMP 22K LHM 10X )/aN ar12l ca 223

ABRED 0%88=42131 REFXD COWP 22K CHM LDX )/AW oL 2L Cr 2231

dokle Onla=l021 ALFXD CUMP DAL DHE 10% §/4w ol 2t 8 102}

ABR1b 05Ba=8563) REFUD CONP S5R CHM JUT 1/4w ’ 0rL2) [£-13 H

kLT Ooda=1021 REFAD COMP 100D ODHM Lux L/aw 11 ¥ 3] €3 1021

AERLB O884-223) REFKD CUMP 22K (HM 10X L/ aM citel €3 231

#8119 UT5T=04T2 REFXD MET FLM 200k DM )L )/BK 29MK0 OFL Fednt

asltto OT57=0a79 ] KEFXD MET FLP 3928 DHM L% i/BN FELT OIST=04 1S

ABnZ) 06B4~1021 AEFXD CUMP LOUL OMM LOX 176w oLzl s 1D2)

AR 22 0884~1021 AEFXO COMP LDUD DHN 10X L74W a2t 8 1021

#BR2 S UsBa~g 23] . REFXD LOMP 220 UMW LOC B/oW otl2l CB 223

ARR 24 OaBa-2231 REFXD COMP 22K OMM IOT L/4W o1t LB 223}

ARR25 Dola=i23} RIFXD CUMP 220 CHW BOT }/ep vl h 220

AdR2o CaE4=2231 RBFID CONP 22% UHH 10X LFiw gz} £ 223

SR 2T Coha~102k 3 COMP 1000 DHM LUt §/4W o2l [4: 3 {:Fd]

ABR28 0684 2010 R PXD COMP 22K OHM 10% 174w on can2n

Ak 2y YL LSV REFXD CUMP AT00 D+M 102 524N izl Ca s12L |
AR IO Qapa=n 121 RIFXD COMP &T00 0OHM LOE L/4W PIVE B 472} .
LLLR ] OsFa=2231 REFAD COMP 22K JHM 10T L7aw a1 LR 22,1

MR 32 OnRd=-1021 REEXD CUMP EDQU O4M 10V L/aw orE2i 0 19al

[TIR %] Onds=223) REFXD COMP 22K LAY LO& 178N oLzt CA 243

FLLY LY 0157 +0s)] ALFXD MET FLM J.43% LHM kX L/BW F{-LY.11] arsT -4}

Ak 35 0757=-0780 WEFRD FLM 20K OnM 1T 174M 20480 Q157 +07a0 j
EELY I Qoba=] 541 RLFAD LUMP L3%0% DHM LUK ) 7aw [FIVES] [T ELY :
AT 05 Ba=1041 RIEXD CLMP 10In DHM 4T Liaw kel {8 10«1 1
Aan i 0h8s=2211 REFXD CUMP 226 (e LOE L/4m Vik2 Th 2231 '
Aun 3% Z100-25)4 REVAL CERMET 20K O™ JOX LIN )/24 TEn50 21002514

AERAD 0T57=0Te0 RIFXD FLR UK DHe EY L 74w vhaR0 IIST=0Tb0

[ELTY dbBa=2221 SEFAD CUMP 204 DHM 105 L/4k e g 2231

BRh42 2L00-2514 REVAR CERMEE 20K Onm JOX LIN 1/24 NCLY] 20002514

AbHn3 0767 0449 REFXD FLM 20K CHM 1T 174w REELIT 0757 0440

LLLIT) ObBan223) REFXD CCMP 2:M GHM 10C L/ew LI P4 8 2231

AsRab 08F4=223) REFRL COMP 22¢ [MM LUL }/ew oLl Ch 2231

ABR4E 0757 0420 R.FXDMET FLM 220K OHM 1% 1,8W 78480 0757 0430

Mine? ' ObBe=223) RIFXD COMP 226 M LOT L/4w L1E4] s 22y

ABR4B NOT ASSIGNED '

AdR49 NGT ASSIGNeD

AIR %0 0584-1021 KEFRD COMP U000 ChM Lug 1/sw oL 2 ot 1ot

[T.I1YY Ooda-102} RIFXD COMP 1000 MM LOT L/4k o112 Y 102)

ABkbS2 | UsBas=225} RHEFXD COMP 22K CHM 10X L1/4n oLzl B x2n

AN} Uak4=3n21 REFXD LUMP 5,8 (MM JOE 1/4N 0121 B 56.2)

AER S~ 03Ha=5831 REFXD LDHP 554 DHH 10K L/aw et (o %83t }
ARKYS : QEs=2231 REFXD COMP 220 DWW JDg L/74W [P LR 23} B
ABHSD D584~502]) KEFRD CUNP Su84 DhF 10T J/aw Bil2l [4- 387 ¥4 '
[TEL Y OoB4=2231 REFRD CUMP 22x OHM LU L/ow okizi e 220 .
ABR3E NaBs=223) REFRD COWP 226 CHM LOL k2Aw gL L 223) Sy
ARKSY Dela=2231 REFRD CUMP 226 [HR LU B/aW oL21 L3 223

AARBY 0684 102) R.FXD COMP 1000 OHMS 107 §:4W 1] P3] o

AHHBL D686 8826 R FXD COMP 6800 OHMS 5% 1.2 o |1:13:0:9

ABREZ 0757 0479 1 REXDMET FLM 192K OHM 34 ) BY B3RO 0752 0470

Adkod : ZI00=2510 1 REVAR CERMET LOOK UW4 LU L)W L/ZW 24480 zmo-":to

Atkbe | UbBa=-223] AEFRD COMP 22Kk OHM L% 1/aW 13 ¥ 2231

A3HoS Dod4~223} : HEFAD COMP 2Jn CHM 10T )1/awW " l.b 2231

1

ASRDS UsB4=2231 ; HEFAD CUMP 204 OHN JOT 1/wk a2l L9 2231

TS DoRe=a 73} REFXD CNMP TR LHA 0T L/aW ol [4- YY)

FLITY \ DoBa~2221 REFXD COMP 2200 MM 20T 1/4w 0112k Le 2221
. ABNB% Obd4=4 T3} HEFXD CLMP 47K UMM LOE |an o121 CE &r3}

AnK T 08B&~222} REFXD CONMP 2200 UMM LOX J/4W oLy [{-3FF A7)

ABK T Obhan2 23] REFAD COMP 22K LMM LOT 1/4MW LIIT4Y (B 223

BERTZ VaBa=2231 REFAD CUMP 22K LHM 103 1/eN o121 R 2231

[T 8] Ualha223) REFAD CUMP 22K LHY JUX 1/4w oil21 LR 220

ARR TS 2100=2844 F4 RewvAR CERMET 500k OHM Jug LIN 1/2W 20480 J100=bak

ASRIS 0751=0612 RIFXD MET F .8 2005 OW¥ IS L/0W 2R84 80 DIST-uAT2 :
a8R Jo Ungar102]) REFXD COMP LJOD CHM EDX )74m air2) A 102l ’
askl? 0s84=221} AEFXD CONP 22K (MM 10X L/ew o121 tb 2231 /
ABR78 2100=2044 REYAR CERMET 500m GHM JOX LIN L/2W 2BANC 2100284k ,
AZRT9 0757=D488 REFXD MET FLM SO9% Dhd 1Y 1/Aw 28490 D5 T=00pY f
ASREO 0584=1041 RIFAD tunv 100K OHM 102 i/4w oLl LA LDw]l !
Adk Bt Q6B4=2221 R REXD COMP 2200 CHA 10T L/4W oLzt CR 2221 i
. ABRB2 103} F DCOMP 10K DHM 10% 14w 1121 CB 103 |

iCE] %IO‘! OOKOHM'IO‘\ 174w 1127 €8 1041 |
XAB 12513163 B ' CONNECTOR PCZIPIN 21264 0001 2211

a9 OLTUI=068%24 BUOARD ASSYEEXT ﬂCRHJNI‘lL 28480 OLTON=EhS2w

ASCY Q521 0454 1 C:VAR AIR 1,711 OPF 250vDCW 870 187 0160105

ASC2 D140- 0202 ' ] C:FXD MICA 15 PF 8% 500 vDCW 28480 01400202

ASC3 0180-0197 C:FXDELECT 22 UF tON ?OVDC\? 56288 1600225XB020A2 DYS

See introduction to this section for ordenng information
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4 ' Changes and Options
Model 1703A | ; : |
Table 7-4. Storage Circuit Measurement Conditions and Waveforms

- - — — Bt — -— -— —' -
P/O ABA11 STORAGE SWITCH , PO A8 STORAGE BO — - — - - i
: b
. ’ : ; - -SHOT PERSISTENCE ‘
WAVEFORM MEASUREMENT CONDITIONS . V87K ‘ 10 USEC ONE - SHO CoNTROL |
; 4 05/a6 a2/ |
: B e
57D FAST CONY ~ STORE ERASE by ‘ o | ‘ :
' ) +5v
+ 1OV 410V +1.0v +1eOV - | 4
: ! RI '
' i ) 5600
V | \_ m 0O ! CURRENT W -s0v
. +0.2v +0.2v #002Y ——— | +0.2v 02y cw : SOE;QCE [\ {H @ !
. f
B . +|av-|;z’ - +50V ISV ey H00V I " .l' 3 ggao K |
PUSH: PUSH; 50* ] v
ERASE ERASE M 1
DEPRESSEQ  RELEASED p10 AN +ov 4 = :
o —— - bodut . 3R20
[ S4A . _ 2 392K
oRv) 1 /}7 : .
+4v * 4V AV — +ay 4y |: (P Q [conv] NRLLIL] DA A a UNNUNCTION 2! @ . thin assemit
t ) E - NN RI OSCILLATOR ‘ . oin Phravisted Ad BSE ANy datigratio
: I +8Vo Lo 22k @« _ ‘ " sov [ 0 o5 wrann ta oo compute furigastien
W ov oy ov ' | - ? ) = . o ; PULSE | BY e R ainmy A2 s A3
400MS | ] | I ; oo gg;ggg:_ 21 @ ! AMPLZISFIER r3s
A __} l OSCILLATOR " Y ' ol/ais ¢ R34 %20«
{é-———- -= : ! SHUT DOWN e 2430 ). | PO
[ ar y R33 s zd\"‘“" STORAGE . 22
. : i _ : . 2 @ ¢R2 dovd L
, ' . ') : R25 \} ' e
; L 22K +0s7V__f F
:Eﬁis:o - : S18 Q@' 194y b, ) X : ov vy Q19 2] ; ) |
F1a00Ms o—) ? —4Ke € ; L |
‘ ' " 1 I }-:!02(;0 : ruy 79 W ERASE i p s
:9.5\0 17-5\! +160V ;' : | I 1 : N a ‘ . s gg; 5:2%& | = " : i
. ' ' 1 | R2? 21 o—
: ' ' I ' 25k %moo - ant0e7Y : i “tose)
V +4.8Y +4.8Y =38y ——— | 448V 4087 : : 2] o e e STO%Q(IB\EE%ES&
# AMPLITUDE DEPENOS| # AMPLITUDE DEPENDS - | - T 2.20F WRITE PULSE A :
ON STO ERASE DEPTH | ON FAST ERASE I -
ADY. DEPTH ADY, I ; AMPLIFIER P
| | : | ; B @ » 967
: L 025 ' , P/OAGAII
n:nsVVAnovmm MONITOR OSCILLOSCOPE TIME/DIV SET TO IOMSEC/DIV : | o ' o 7 ov WRITE / MAX | _ | : N_
' ' SR3 ' ;
' : L 22K L MEMORY © MAX WRITE .
528 (P i . o : . : Q24/Q25 AMPLIFIER '
NUALIE PP = Q28 @) WWERASE )
. 1O \0% : :‘ 3r32 [—]
> ' ' j»Lwoo ‘ tray  CWe :
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SECTION Vil

SCHEMATICS AND TROUBLESHOOTING .

8-1. INTRODUCTION.

82, This section contairs schematics, repair and
replacement information, component-identification
illustrations, waveforms, and test conditions. Table
- 83 defines symbols and conventions used on the
schematies. A disassembly procedure for removing the
CRT and instrument modules for repair and replace-
ment is also contained in this section. !

8-3. SCHEMATICS.,

8-4. Schematics are printed on foldout pages for
easy reference to the text and figures in other sections.
The schematics are drawn to show the electronic
function of the circuits. Any one schematic may in-
clude sl or part of several different physical assem-
blies. Non MIl-standard symbols and conventions
; used in the schematices nre defined in table @ ..

8-5. The schematics are numbered in sequence with

o bold number in u box at the lower right-hand
corner of each page. These numbers are used to
cross reference signal connections between the sche-
maties. At each circuit breaking point, a number in
a <rele i= shown, followed by another number in
bold type. The cireled number indicates the signal
-or circuit and the bold numberindicates the associated
schematic that containe the source or destination of
the signal. To find the ~ource or destination of the
signal, turn to the indicated schematie and find the
circled number in question.

8-G. A table on each schematic lists all components
shown on the schematic by reference designation.
Component reference designators that have heen de-
leted from the schematic are listed below the table.

8-7. All components within the broken cutlines are
physicelly located on etched circuit boards. Com-
ponents not physically located on an_etched circuit
board are outside the broken etched cirenit board
lines.

8-8. REFERENCE DESIGNATIONS.

89, 'The unit system of reference designations used
in this manual i3 in accordance with the provisions
of USA Standard YJ32,16-1968, Reference designat-
ions for Electrieal nnd Electronics Parts and Equip-
ments, dated March 1, 1968. Minor variations from

the standard, due to design and manufacturing prac-
tices, may be noted.

8-10. Each electrical component is assigi..d a class
letter and a number. This letter-number combination
is the hasic reference designation. Components which
are part of an assembly have, in addition to the basie
designatinn, a prefix designation indicaiing the as-
sembly of which the component is a part. Forinstance,
resistor R23 ot assembly Al is called ATR2,

811, Assemblies sre numbered conseeutively. If an
assembly seference designation is assigred and later
deleted, that number is not reused. .

i
8-12. COMPONENMT LOCATIONS.

8-13. Locations of components on assemblies and
subassemblies areillustrated on photographs ndjncent
to the schematics, Sinee-the schematics are drawn to
show function, portions of a particular nssembly may
appear on several different schematies. The com-
ponent-location photograph is printed next to the
schematic that shows most of the circuitry on the
~ssembly. In some cases, a particular component-
location photograph. may uppear adjacent to more
than one schematic.

8-14. Components located on’ the chassis nre identi-
fied in figures 8-4 and 8-5. The locations of all adjust-
ments ure shown in Section V.

8-15. PREVENTIVE MAINTENANCE.

8-16. Preventive maintenance consists of periodic
performance checks, calibration, mechanical inspec-
tion, lubrication, and other services designed to p-e-
vent breakdown and failure. Performance checks
and calibration are covered in Section V of this
manual. The other preventive muintenance services
are covered in the following paragraphs.

8-17. MECHANICAL INSPECTION.

8-18, Periodically inspect the instrument for dom-
aged components, excess grease, dirt, and corrosion,
Look for loose and misaligned assemblies. Ensure that
all screws and fasteners are tight and secviceable.

H-19. Refer to the paragraphs in this section on re-

pair and replacement tor wvitructions on replacing
damaged components,
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820, Painted surfueces can be cleancd with o com-
mercial, spray-type, window cleaner or with n mild
soap and water solution. Excess prense can be re-
moved with a degreaser such as M-180 FREON T1
DEGREASER produceq by Miller-Stevenson Com-
pany. '

821. Corroded spots ure best removed with svap .

and water. Stubborn residues can be removed with
a fine abrasive. When using nbrasives, be careful
that fine particules do not fall into the instrument.
Such areas should be protected from further corroston
by an application of a silicone resin such s GE
DRI-FILLM 88,

8-22. SWITCH MAINTENANCE.

23, The pushbutton switches used in this instru-
ment have been designed for long, trouble-free serv-
ice. In the event that one of these switches becomes
defective, replacement rather than repmr is recom-
mended, :

824, The rotary switches in this instrument can

-casily be serviced after removal of the assembly on

which the switch is mounted. In the case of the
TIME/INV switch, the TIME/DIV switch shaft must
be removed. Refer to the paragraphs on repair and
replacement in this section for instructions on :hsm,
gsembly of the modules in the mstrument

B-25. Conventional rotary switches are serviced by
cleaning the contacts with a degrenser such as MS-
180 FREON TF DEGREASER produced by Miller-
Stevenson Chemical Company. The contnet surfaces
are then lubricated with 2 lubricant comparable to
LUBRIPLATE FML produced by the Fiske Brothers
Refining Compnny, LUBRIPLATE FML is available
from the Hewlett-Packnord (Jompnny Order HP Part
No. 6040-08305. ‘

8-26. The switches on the muain sweep time as-
sembly, delayed sweep time assembly, horizontal
maode assembly and holdoff and comparator nssembly
-can be serviced as follows:

a. Remove TIME/DIV knob and shaft {para-
graph 8-39).

b. Remove printed circuit bnnrd keeper from top
of nssemblies. i

¢. Remove assembly or ussemblies to be serv-
iced. See Agure 8-5 for assembly loeations.

d. Note orientation of open part of rotor section.
Note
. X
The following steps use the main sweep
ttime assembly (figure H330) as an
example,

82
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e. Remove retuiner ving MPI1.

f. Separate two rotor sections, SIMPL and
SIMP2, from ctched cireuit bonrd.

g Check contact area of etched circuit beard.
[f contact area shows excessive wear, replace etched
circeuit board.

h. heck contacts on two rotor sections, I con-
tacts show excessive wear, replace rotor,

i. Clean and Jubricnte contacts on etched cireuit
hoard ond rotors as deseribed in paragraph 8-25

. J. Place rotor sections on etched circuit hoard
and reinstall retniner ring MP1L,

k. Position open part of rotor section as noted

instepd. ]

I. Reinstall TIME/IMV  shaft and knob as-
sembly.

8-27. REPAIR AND REPLACEMENT.

828, The following parugraphs provide procedures

for removal and replacement of assemblies, sub-
askemblies, and components. Special servicing instrue-
tions for the etched circuit boards are provided in
parngraph 8561, Section VI provides a detailed parts
list for use in ordermg replecement parts. Refer to
table 8-2 for the location of o particulur assembly.

8-29. CRT REMOVAL . AND REPLACEMENT.

WARNING '

To prevent personal injury, wear a
fuce mask or gogples when handling
the CRT. Wear protective gloves and
handle the CRT carefully,

8. To remove and replace the CR’I. proceed
as follows:

n. Remove instrument top and bottom covers.
b. Remove rear panel CRT socket cover.
e.  Remove two serews from rear of CRT shield,

d. Remove CRT socket.

¢. Remove CRT shock mounting screws.
f. Remove CRT clamp,

¢. Remove leads from CRT neck.

h. Remove two screws holding vertical output

amplifier shield and tilt to one side,
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i. Hemove two serews holding: AT0 high voltage
connector nssembly.,

j.  Remove flexible leads from A10 high voltage
connector assembly,

k. Unplug snap on CRT,

. Rotate shock mount 4) degrees and remove,

m. Place one hand on front of CRT and use
other hand to slide CHT toward rear of instrument
until’ CRT ean be raised upwora and out of instru-
ment, ! ‘

n. Remove CRT from CRT shield.

o. To reinstall, reverse removal procedure.

8-31. VERTICAL AMPLIFIER MCDULE REMOVAL
AND REPLACEMENT.

832, To remove the vertical amplifier module, proce-
v as follows:

.t Using allen wrench, loosen allen serews in
POSITION, VOLTS/DIV, and DISPLAY control
knobs, ' '

b. Remove control knobs,

e. Dull plastic covees from coupling switches.

d. Hemove top und bottom covers from instru-
ment,

e.  Disconncet main barness wires from vertical
preampiificr nssembiy.

{. Disconnect two wires from delay line to ver-
tical natput amnplifier.

g Remove two serews holding vertieal output
amplitier to vertical nmplifier madule,

h. Remove vertical output amplifier assembly.
. i
i. Hold vertical preamplifier nssembly,

j. Remove nuts on VOLTS DIV and POSITION
contrals,

k. CGently lift verticnl module assembly  out,

. To reinstall vertical amplifier module, reverse
removal procedure, '

'8-33. DELAY LINE REMOVAL AND REPLACEMENT,

831, o remove the delay line from the vertical
amplitier module, proceed ps follows;

SUEVICe

. Remove vertical amplifier module s de-
scribed in paragraph 831,

b, Unsolder two wires (ved, blue) from end of
delay line to vertieal preamplifier assembly, Mark
locations of wires to facilitate correct reassembly.

¢. Hemove two center serews from bottom side
of vertical module (C, fgure 8-1),

d. Rotate deluy line slightly and remove,
Note

The two wires to the vertical cutput
amplifier assembly go through a rubber
prommet. These two wires nust be care-
fully brought through the prommet
during removal of the delay line,

e. To reinstall delay line, reverse removal pro-
cedure, '

B-35. ATTENUATORREMOVALANDREPLACEMENT

336, T remove the attenuator assemblies from the
vertical amplitier module, proceed as follows:

i . Remove vertical amplifier module as de-
scribed in paragraph 831

b.  Remove locking nuts (A, figure 8-1).

¢. Remove six serews on hottom side of vertical
amplifier module (B and C, figure 3-1)

d. Remove delay line as desceribed in paragraph
B33, ‘
e, Unsolder Ci from BNC input connectors (g-
ure 8-2).
.
f. Remove nuts holding BNC connectors o
shield.

g, Remove BNC connectors.
B Slide vertieal preamplifier back from shield,
i. Raise vertical preamplifier up and unsolder

components connected between attenuators and ver-
tical preamplifier board.

I
|
j.» Remove two serews for each attenuator from
top side of preamplifier bourd,

k. Lift attenuators from hoard.

I To reinstoll attenuators, reverse removal pro-
cedure.
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ITOIA-A~2%

1ITCIA=A - 30

Figure 82, Attenuator Removal

B-4

Figure8-1. Vertical Amplifier Module Mechanical Parts Removal

8-37. RMOVAL AND REPLACEMENT OF ASSEM-
BLIES IN HORIZONTAL AMPLIFIER MODULE.

8438, The following paragraphs provide information
required to remove and replace the various nssem-
blies in the horizontal nmplifier module.

839 TIME/DIV Switch Removal and Replacement,
To remove the TIME/DIV switch, proceed as follows:

o Set TIME/DIV controls as follows:
sweep display,......... DELAYED SWEEP
main TIME/DIV..............coo.. L2 8SEC
delayed TIME/DIV .,........... 10 uSEC

b, Loosen locking collar setscrew on inside front
panel of instrument,
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e . Pull TIME/DIV shaft out,

d. To reinstall TIME/DIV shaft., reverse re
movil procedure,
&40, Plug-in Assemblies Removal and Replacemoent,
After removal of the TEME/DIV shaft, the five plug-in
assemblies in the horizontal amplifier mndulo w13}
be removed as follows:

n. Remove etched civenit honrd keeper from top
of nssemblies.

b, Gently rock nsscmhlfus from side to side while
pulling upward to remove from sockets,

¢ To reinstall assemblivs, reverse removal pro-
cedure,

811 Trigger Assembly and Horizontal Mother Board

Removal and Replacement, To remove the trigger’

assembly and horizontnl mother board, proceed ns
follows;

a, Remove TIME/DIV shaft ns deseribed in parit-
graph 819,

b, Bemove five assemblivs as deseribed in para-

gruph&'li).

v, Disconneet wires (top and hottomy) to horizon-
tal preamplifier board,

d. Remove two screws from horizontal preampli-
fier board.

e l)f'smnm'vl wires to trigger assembly,

f. Separate horizontal amplifier from trigger as-
sembly and hovizontal mother board.

#.  Remove horizontal preamplifier board.

h. Hold trigger assembly and  remove four
screws that hold assembly, !

i, Carelully remove trigper nssembly.,

i

j.  Horizontal mother board can be removed by
disconnecting wires connected to it -

. L]
k. To reinstall, reverse rcmu\':tl procedure,

8-42. POWER SUPPLY MODULE REM’JVAL AND RE-
PLACEMENT.

813, To remove power supply module from instru-
ment, proceed as follows;

n. ‘Turn instrument off and remove power cord.

b. Remove top and bottom covers,

Serviee

v. Unplug-neeelerntor Jead.
Note

Do not attempt to remove Jead from
CRT plass.

d. Turn insteument on its side,
e. Remove hatrery if instrument is Option 12,

- Unplu;. A{.il connecting  power supply to
main cable.

g Using =1 Pozidrive \h('rvmlrivvr Femove Lwn
flathead serews directly in front of power transformer
fl l

h. To reinstall power supply module, reverse re-
moval procedure,

8-44. POWER SUPPLY MODULE DISASSEMBLY AND
REASSEMBLY.

H-15. To  disassemble  power  supply  module,
proceed us follows:

a.  Remove power boa cover,

b, Using board puller furnished with serviee
kit, hook on inside of stund-offs between two low
voltage boards and pull steajght out,

. Disconnect (2 from low voltage mother board.

~

i, [)uscmmuct QI e ads from high voltage oscil-
Eator,

1

Remove high voltage oscillntor,

=

-

Turn instrument over,

g Remove four serews holding power supply
muodule to battery deck.

b 'Turn instrument over.
i. Remove high voltage oseillator shieldd,

ji. Hemove two scrows holding low  voltage
mother board.

k. Remove Iow voltoge mother hoard.
. To reinstall, reverse removal procedure,

8-46. SEMICONDUCTOR HEMOVYAL AND REPLACE-
MENT.

8-17.  Figure 8-3 is included to help identify the leads
on the common shapes and sizes of semiconductor
devices, When removing a semiconductor, use long-

8H
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nosed pliers as n heat sink between the device and
the soldering iron. When replacing a semiconduetor,
ensure sufficient lead length to dissipate the soldering
heat by using the same length of exposed lead s
used for the original part.

8-48. ATTENUATOR SERVICING.

8449, A metal plate provides nccess to the attenu-
ators. The plate is located under the front of the CRT,
Service for the uttenuators is accomplished by re-
moving the CRT (paragraph 8-29) and metal plate,
After the attenuators have been serviced, veplace the
metal plate and CRT,

8-50. CIRCUIT BOARDS.

851, 'The following paragraphs provide information
regarding servicing procedures for etched cireuit
bourds, use of heat sinks, nnd special soldeving
considerations. '

|

8-52. BOARD CONNECTIONS.
. .

B-53. Sgquare-pin connectors are identified on cireuit
bosteds by the color code of the connecting wire,
Connector pins on plugs and jacks are identified by
cither » numeral or a letter, The letters G, I, O,
nnd Q have been omitted, Table 83 shows the types
of board connections used in the instrument,

Model 1703A

8-54. SERVICING ETCHED CIRCUIT BOARDS.

8465, This instrument uses etched cireuit boards with
plated-through component holes. This allows com-
ponents to be removed or repluced by unsoldering or
soldering from either side of the board. When re-
moving large components, such us potentiometors,
rotate the soldering iron tip from lead to lead while
applying pressure to the part to lift it from the board.
HI* Service Note M-20E contains additional infor-
mation of repair of etched circuit boards,

8-56. INTEGRATED CIRCUIT REPLACEMENT.

B-H7. The integrated circuits in this instrument are
of two general configurations, plug-in types and those
soldered in place. Remove o plug-in integrated circuit
with o straight pull away from the board. Soldered
imegrated circuits can be removed with soldering
irons which simultaneously heat all connections.
These irons are available from various manufucturers.
Soldering irons with built-in desoldering tools also
facilitate quick removal.

Unless an integrated circuit has de-
finitely failed, be carcful to prevent
damage when removing or replacing it.

Table 8-1. Etched Circuit Soldering Equipment

" Item

‘ Use Specification Item Recommended
Soldering tool Soldering Wadtage rating: 37-5 Upngar #775 handle with

' Unsoldering Tip ' Temp: 750-800 degrees Ungar #1237 Heating Unit
Soldering Tip Soldering Shape: chisel Ungar sPL 113

De-soldering: aid

To remove molten
sol(lgr from con-
nection

Suction device

Soldapullt by Edsyn Co.,
Arleta, Calitornia

GE DREFILM *88

1

ilesin (flux) Remove excess flux | Must not dissolve etehed cireuitf Freon
Solvent from soldered nrea | base board material or condue- f Acetone
before application | tor bunding agent Lacquer Thinner
of protective Isopropyl Aleohol
o ating (OO dry)
Solder Component replace- | Resin (flux) core, high tin
ment content (6G0/40 tin/lead),
Circuit bourd repair | 18 gauge (SWG) preferred
Wiring '
Protective Contamination, Good electrical insulation, cor- | Silicone Resin such us
Coating Corrosion protection] rosion-prevention properties

)
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B-h8. Use the following procedure for removing un
integrated circuit with o standard soldering iron.
{ .
" a. Heat lead solder joint. Use small tip such as
on Weller No, PIMH7 iron.

b.  When solder is fluid, remnve with desoldering
tool such us deluxe Model Soldapullt manufactured
by Edsyn Company of Californin,

¢. Repeat steps a ond b for each lead until all
leads are free,

d. Grasp each lead with long-nosed pliers and
check that it is mechanically free from cireuit hoard,

e. When ull. lends are free, carefully remove
integrated cireuit. Dual in-fine type can be removed
by gently gripping :op and bottom with long-nosed
pliers and rolling integrated cirenit out.

. Use desoldering tool or toothpick to remove all
remaining solder from eirenit board holes.

g Insert replacement integrated cireunit into
circuit board and solder in place.

Be careful not to danage the integrated
circuit with excessive heat. Work quickly.

Serviee

B9, When replweing an integrated eireuit, note
the mark or not. h used for orvientation, The com-
ponentddentification photographs and the integrated
cirenit pin-loeation dingrams in this manual show the
correct orientation,

8-50. SERVICE KIT.

461, The service kit (refer to Section 1) eonsists of
three extender hoards and a board: puller. The ox-
tenders can be used with the plug-in etched civeuit
hourds, They permit a cirenit board to remain con-
neeted to the instrument, vet rnised to n convenient
level for cireuit checks and ndjustments. The hoard
puller is used to remove the low voltage converter
assembly ABA2 and the low voltope rectifier and filter
assembly ATA3. Conneet the hook portion of the
board puller around the metol standoffs that con-
nect the two assemblies and pull the nssemblies out.

B-62. SOLDERING TOOL, SOLDER, AND AIDS.

863 Table 81 cortnins n dist of soldering tools,
solder, and soldering nids, These items or equivalents
should be used to obtain the very best results when
repairing and replacing soldered-in components on
ctehed circuit boards,

§-64. HEAT SINK REMOVAL.

8465. The.y are two types of tednsistor heat sinks
used in this instrument; the friction type and the

Table 82, Model 1703A Assembly Loeations

Assembly|  Desceription Schematic Number hoto
o Figure No.
Al Power Module A 8-
A2 Line Rectifier 2 81, 8-D, 8:-HH
Al Power Supply Assembly g2, 23, 20, 25 8
ABAL Low Voltage Mother Board 23,24, 25 B0, 8-H6
ABA2 Low Voltage Converter 24 8D, 8-t}
AJAY iine Rectifier and Filter 20 5:0, 862
AJAL High Voltage Oscillator 22 85, 803
A4 » Gate 19, 22,23, 35 B-h, 8-16
Ad Vertical Amplifier Module 3.L0. 6,7, 8 85
ABAL Attenuator (channel A) 3 80, 811
ADAY Attenuator {channel B) 3 85, B-11
ADAL Delay Line '6 BD
ABAL Vertteal Preamplifier 4,56, 7 85, 812
ADAS Vertteal Qutput Amplifier ] 80, BT
ADAB Channel A Qutput Amplifter | 8 8-, 8-21
A6 Horizontal Amplitier Module |9, 10, 11, 12, B3, 14, 15, 16, 17,} 85
ABAL Horizontid Mother Board 11, 12, 13, 14, 15, 16 89, 828
AGA2 Trigwer G, ) } 8-H, 823
AGAL Main Integrator 11 8-, 827
AGAA Delayed Integrator 3 8-5, 842
AGAD Muain Sweep Time 12 B, 810
AbAS Delayed Sweep Time 1 B, 8.4
ABAT Holdoff and Comparator 15 8D, Bal6
ABAS Horizontal Mode 16 B-5, 8408
AGAY Horizontal Pre;unplitier 17 85, S0
AGALO Horizontal OQutput Amplifier | 17 80, 811
ABALL Storupe Switch 20/21 8-, 847
As Sturage Circuit 20721 85, 8-48
AY External Horizontal Amplitter | 18 8-H, 813
Al High Voltuge Connector Assy | 22 85
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screw-on type. The friction type can be removed by
carcfully pulling them off. To remove the serew-on
type, proceed ns follows:

. Remove transistor from cireuit board,
b, Grasp cooling fins with taped pliers,
¢. Remove nut with “-inch wrench.

| ‘

CAUTION
When replacing heat sinks,  especial-
ly friction type, support the bottom
of the transistors to avoid leac damage
sansed by downward pressure,

8-66. TROUBLESHOOTING.

867. The most important prerequisite for successful
troubleshooting is understanding how the instrument
is deligned to operate and correct use of front panel

Mudel 170:3A

controls. Improper control settings or civeuit con-
nections enn ciuse apparent malfunctions. Read
Seetion HT (operating pryeedure) for an explanation of
vontrels and connectors and general operating con-
siderations, Read Section IV (Principles of oper-
ation) for explanations of circuit theory.

348, If trouble is suspected, visuaily inspect the
instrument. Look tor loose or burned components that
might sugpest a source of trouble. Cheek to see that
all cirenit board connections are making good contnet
and are not shortirg to an ndjacent cireuit, If no
obvious trouble is found, check the power supply
voltages in the instrument. Prior to any extensive
troubleshooting, also check the external power
soUrces.

8-69. DC VOLTAGES.

8-70.  On some of the schematies, de voltages are in-
dicnted for netive components (transistors, ete,). Con-
ditions for making these voltage measurements are

FIELD EFFECT TRANSISTORS
BLACK EPOXY

ol
“MET;I{iL case B o METAL case
ol /i
(—“ o £
|} . !
TH 1 :
DG 5 | | I | !
OR SG6D ,
GDS OR .
6DS :
DIODES
) DIQDE SYMBOL
ANQDE =———f—— CATHODE
I owioe | L
| STRIPE } %
~ ~
CATHOOE

|
! l I: /]
| CATHODE

BI-POLAR TRANSISTORS

BLACK EPOXY (PLASTIC) TRANSISTORS

120 //T/; }//-/

ECB -

ECB

= ; .;_‘-‘.i\

tBC
METAL CASE TRANSISTORS

DUAL

™o,

1
]
I

1eco-p-19

;‘ Figure 3. Exnmple of Divde and Teansistor Marking Methods
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listed adjacent to the schematies, Since the conditions
for making the measurements may differ from one
cireuit to another, nlways check the specific condition
listed ndjacent to the schematie,

8-71. WAVEFORMS.

872, Waveform measurement points ( QZ with
& numerpl inclosed) are placed on the schematices
along main signal paths. 'The nuembers inside the
measurement point symbols are keyed to correspond-
ing waveforms adjacent to each schemuatic, Line the
e voltage measurement conditions, waveform teits-
urament conditions may vory from one circuit to
another.

8-73. TEST POINTS.

874, 'Test points are shown on schematics with this
symbol ( @ ). Test points correspond to pins

Service

i
protruding from etched cireuit boards and do not
necessarily correspond to waveform measurement
puints, :

8-75. CIRCUIT CHECKING.

576, ‘The block disyzrms {(schematies | and 2) have
been provided to enable eapid isolation of o mal-
function to a partiealar eirenit group. ‘This is wne-
complished by observing the indicated waveforms ansd
voltapes shown on the block dingrams until n block
is found whose inputs are normal but whose outputs
are abnormal, Once this point is reached, the input
and vutput to the blnek is located on the appropriate
schéematie and progressive troubleshooting techniques
(waveform analysis, voltoge measurement, resistance
measurement, and  substitution) are  employed
hetween the two points to isolate the malfunetion to
i partivular component(s).
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Table 83 Schematic Notes

Madel 1703A

]

P/O

cw

NC

H

it

"

Refer to MIL-STD -156-1A for gchemaéfc symbols not Iisf'ed in this table,

¢}
Etched circult Loard

o

Front-panei marking

L]

Rear-panel marking

Front-panel control

Screwdriver adjustment

Ve e

Part i

’ t
Clockwise end of vari- ot
able resistor - \__Q(’

g
o
e -

No connection

Wavelorrﬁ test point (925)

{with number)

Common electrical point
{with letter) not necessarily
ground

Single-pin connector on board

Pinof plug-in board
(with letter or nuimbier)

Coaxial cable connected
to snap-on jack

Coaxial cable connected

dir'ectly to board
*

Wire cannected to pressure-fit
socket on board :

Maip signal path

Field-effect transistor
{P-type base)

H

- Field-effect transistor
{N-type base}

= Breakdown diode

{voltage regulator)

= Tunnel diode

= Step-recovery diode

= Circuits or components drawn

with dashed lines {phantom) show
function only and are not intended
to be compiete. The circuit or
component is shown in detail on
another schematic,

Wire colors are given by
numbers in parentheses
using the resistor color code

[ {925} iswhtred-grn |

0 Black 5 - Green
1+ Brown 6 - Blue
2+ Red 7 - Violet
3+ Orange B - Gray
4. Yellow 9 - White

Switch wafers are identified

as follows:
IF IR 3F 3R
S wo
hJ /-
2F 2R

= Optimum value selected
at factory, typical
value shown; part may
have been omitted.

Unless otherwise indicated:

. resistance in ohms
ommm—eeamn- = Primary feedback path capacitance in picofarads
- inductance in microhenries
e = Secondary feedback path
8-10
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Figure8-7. Horizontal Amplifier Module, A6, Component Identification
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Figure 8-10, 35-MHz Attenuator Component Identification ‘ ' 1 ‘ Figure 8-11.
Attenuator Schematic
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<10 E8 | CIs 81| o9 B2 33 821 R 8 | Ray O8] RI3 E3 | R97
c1 8-2 | CR1 €2 | Q10 D-2 | J34 83 | R2s D2 | R4S o6 R74 E4 3 R9A
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* Figure 8-12, Vertical Preamplifier, A5A4, Component Identification

I el s

TR

b yz;&n

g e

-
ot
e
¥4
e
5

R e,

TSR, G ST R e

e T

!

Service b | Mode! 1708:&
Table 8-4. Vertical Amplifier Mensurement Conditions z;ngl Waveforms I N
DC VOLTAGE MEASUREMENT CONDITIONS
‘ . ! ]
1. Set: " ‘ : 2. All voltageélare refereriuqe'd to chassis ground. All '

DISPLAY ...\ . viireiiininnnren., A
POSITION (Aand B} ............ midrange
Verpier {A'andB) ................. CAL
VOLTS/DIV(AendB) . ...........v ..\, 2 a

CouplinglAandB)................. GND _ ; b
BPOL..........ciiivivnnn.. .. NORM ' v

indications are nonpinal and may varyslightly.

WAVEFORM MEASUREMENT CONDITIONS

I
T

t

+he0y-

1aMYF DY SMy/DOiv
Oa2MSEC/DIY : Ge2MSEC/DIV

AMV/DIY
DW2MSEC/ DIV

1, Set: 2. Connect the CAL 1 VOLT signal to channel A’
DISPLAY ... ...... - INPUT, ‘
POSITION (AandB) ............ midrange : _

Vernier (AandB) ................. CAL 3. All waveforms are referenced te: chassis ground. The {'
VOLTS/DIV{AandB) . ... ......c0vvhy. W2 monitor oscilloscope’s vertical sensitivity {using a 1:1
Coupling (A} ~................ .. por AC probe} and sweep speed settings are shown below each
Coupling{B) ...............4..... GND waveform photograph, '

BPOL .. .. i i e NORM

816 ‘ '



« 0t Model 17037

i POAD VERTICAL AMPL #0D

v

e

3 O-=<

Prii4 VERTICAL PREAMPL

&
~

; AT

CrANNEL A SYNC CURRENT

——

®5

4

Vertical Preamplifier AbA4 Schematic (Sheet 1
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NOTE
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oervice Muodel 1703A

Table 85, Channel A Preamplifier Measurement Conditions and Waveforms

)

J
i ( '

DC VOLTAGE MEASUREMENT CONDITIONS
f

A, Set:
DISPLAY...... e erees e Cerrrerienns A
channel A POSITION........... midrange
channel A vernier........... vreeeenes DAL
ichannel A VOLTS/DIV ....ooiovviinien, W2
channel A coupling ......... verrnns. GND

B. All voltages are referenced to  chnssis
ground. All indications are nominal and
may vary slightly.

WAVEFORM MEASUREMENT CONDITIONS

A. Set:
DISPLAY.....coovvevvets e veeren. A
channel A POSITION........... midrange
channel A vernier...., feer e ens «.... CAL
channel A VOLTS/DIV........... cerees 42
., channel A coupling ..... barrerre veens AC

i B. Connect CAL 1 VOLT to channel A INPUT.

C. All waveforms are referenced to chassis
ground. The monitor oscilloscope’s vertical i9
gensitivity (using a 1:1 probe) and sweep

,  8peed settings are shown below on each
‘waveform photograph.

v 0.2V/DIV V 20MV/ DIV
: O«2MS/ DIV CaZ NS/ DIV 1T03A=-A-20

B-18




,.' N

Mtlxdel 1703A ' | ‘! Service
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- i — . _ 8y 1
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i i
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CHANNEL SWITCHES 1 Les V
| QI8 -023 Res 2 T s » 6V @ 6 I
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I | +5.4V \E ;
SR8
34720 REY A '
I +4,TV - ‘ 22§ ]
Req SoN tsor')_® 7 ‘
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1
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| | | A Y 9 6
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| ) . B POLARITY +I5VF
"
. R62 ' O st ’
| ! =D 2% o : | l
AAAS - > Famar gt .
l ! heaV ] . J 'LC|3 {925) : INVT | ' i
T iowr | O—d ! '
1
. - _ LRI
—- ' oA -Lcm i | i
| I Joiur o < &
1 . +4.7V = 1924} NN
: ' by SO VAl 7
CHANNEL B Je4ayv [ |
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SCHEMA1IC
4 5.3y _ AGAD
- ) Q5-22
| |cra-13
! 3?52;’4
a3 -
b 25,4y ' I VR
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) : 1 I 5 5
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i _ CELETED
Figure 8-14.

Vertical Amplifier ABA4 Schematic (Sheet 2 of 4)
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REF GRID REF GRID }] REF GRID AEF | GRID REF GRID REF GRID REF Rl
DESIG | LOC | DESIG | LOG DESIG | LOC | OESIG |Loc | OESIG fLoc | DESIG | rLoc OfglG EOC‘,
1

Ct 85| C10 B-31 Q4 D-3 | R4 D3| R12 04 ] R19 B-4 | R28 C1
c3 E-4 [ C11 B2} a5 D2! RE E-3 | R13 D-4 1 R20 C-4 | R29 C1
c4 E5 1 C13 B-5 1 Q6 c2 | A7 D-3| R14 C2§ A B-3 1 R30 C5
C5 D5 Ct4 86| a7 D-1] R8 B-1| Ri6 C4 | R22 B-2 ¢ R3t C5
c7? 3] Q1 D-6| G8 C1 1 R9 D-f | R16 B-3 | R23 D-6 | R32 C:3
(] E2 | Q2 <6 RY C6 | RIO D4 R17 C4 | R25 C3 | VR D4
Ccg E2| Q3 D-31 R2 D6 | RN D2| RIB C-2 ) R27 C3 | VR2 D-4

Circuit boards have plated throdgh
component holes. This permits solder-
ing trom either side of the board.

1703A=R-16

Figure 8-15. Vertical Output Amplifier, A5A5, Component Identification

Service Muodc! 17034
Teble 86, Vertical Preamplifier and Output Amplifier Measurement Conditions and Waveforms
DC VOLTAGE MEASUREMENT CONDITIONS
A, Seis i , B. All voltages are referenced to chassis ground,
DISPLAY......ooiviiiiiiiiiine. A All indications are nominal and may vary
channel A POSITION,.......... midrange slightly.
channel A vernier.................... CAL
channel AVOLTS/DIV......oovvvvvh. 2
channel A counling ................. GND
WAVEFORM MEASUREMENT CONDITIONS
A. Set:
DISPLAY......oviiviviceiiieenenes. A B.  Connect CAL 1 VOLT to channel A INPUT.
channel A POSITION........... midrange
channel A vernier.................... CAL C. All waveforms are referenced to chassis
channel A VOLTS/DIV................. .2 ground. The monitor oscilloscope’s vertical
channel Acoupling ................... AC sensitivity (using a 1:1 probe) and sweep
speed settings are shown below on each wave.
form photograph,
v 0.1V/05Y G2/ DIV
0.2M5/DIV (SEE NOTE) 042MS/DIV
1703A=-B =20
L] 2
N V/ Sition
NOTE. WAVEFORM POSITIONS WILL VARY WITH SETTING OF POSITION CONTROLS
AND COUPLING SETTING.
5
B-20
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>
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Figure 8-16.
Vertical Preamplifier A5A4 and Vertical Output Amplifier ASA5 Schematic (Sheet 3 of 4}
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Service Model 1703A

Table 87. Vertical Preamplificr Measurement Conditions and Waveforms

DC VOLTAGE MEASUREMENT CONDITIONS

A, Set: B. All voltages are referenced to chassis ground.
DISPLAY..........oooiiiiiiiinieninse. . A All indications are nominal and may vary
channel A POSITION.........., midrange slightly.

channel A vernier.................... CAL
channel A VOLTS/DIV............c0vhe L2
channel A coupling ................. GND

WAVEFORM MEASUREMENT CONDITIONS

A. Set: moin TIME/DIV.. ..o 2 mSEC
DISPLAY........ccvevevevenirnses,  CHOP main AUTO/NORM ............... AUTO
channel A POSITION........... midrange "
channel A vernier.................... CAL B. Connect CAL 1 VOLT to channel A INPUT.
channel A VOLTS/DIV.......coovhvnens 2 .
channel A coupling ,..........,........ AC C. Al waveforms are referenced to chassis
main INT/EXT .............oe00enens INT ground. The monitor oscilloscope’s vertieal

gensitivity (using n I:1 probe) and sweep !
speed settings are shown below on each wave
form photograph.

o=~
H i
2§
AL A
1 d P ¢ R A
Fedd G BN

R:? 2v/DIV E;? 2v/DIV W V701V
Oe5SM5/DIV . 0.5USEC/DIV O.3USEC/DIV

DIV 1W/DIV, V 5v/DIV
0. 5USEC/ DIV 0.SUSEC/DIV 0sBUSEC/OIV

B-22
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; .
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1y ‘ : Vertical Preamplifier AbA4 Schematic (Sheet 4 of 4)
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Service _ Model 1703A
Table 8-8. Channel A Qut;rat Amplifier Measurement Conditions and Waveforms
DC VOLTAGE MEASUREMENT CONDITIONS

A, Set: channel Acoupling ................. GND
DISPLAY.......oovivecnin s e . B channel Beoupling ................... nC
channel A POSITION. .......... midrange
channel B POSITION......... .. midrange B. Connect CHANNEL A OUTPUT to channel
channel A vernier.................... CAL B INPUT.
channel B vernier........... verrsees. CAL '
channel A VOLTS/DIV................ 01 C. All voitages are referenced to chassis ground.
channel BVOLTS/DIV..........v..... .01 All indications are nominal and may vary

slightly.
WAYEFORM MEASUREMENT CONDITIONS

A, Set: B. Connect CHANNEL A OUTPUT to channei
DISPLAY........c.....t s B B INPUT. '
channel A POSITION........... midrange ‘
channel B POSITION.......,..., midrange C. Connect 5 mV p-p, 400.Hz sine wave to
channel A vernier...........ovvus wee. CAL channel A INPUT. :
channel B vernier......... i ... CAL
channel A VOLTS/DIV,........ berrers 01 1. All waveforms are referenced to chassis
channel BVOLTS/DIV................ 01 ground. The monitor oscilloscope’s vertical
channel A coupling ....... vheeriieenes AC sensitivity (using a 1:] prohe) and sweep
channel Beoupling ........cooonii s AC speed settings are shown below on each wave-

' form photograph. ‘
i
: YTO3A-A=2)
AV A N/ aoses,
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ASAG CHANNEL A OUTPUT AMPLIFIER '

Service
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*H‘VF *l!‘VF HIVE +IIVF
; R4 7
t 5110 2K
ASRZ0 ] — |
4 @—<< sCHY ur |
o '
at GAIN
R9 t/
AN -— -50VF § 150K /] Wio
B } R13 1 5 N8 B
A5R21 ' —five 00 'd A CHANNEL
303 . G/ D 3 A
4 @-— < > QUTPUT
N THs HIGH FREQUENCY R14
} OPERATIONAL 511 I >
Q2 AMPLIFIER -
[ 1 0104 = -
HIVF |
A |
RB
120K
R
+1IVF 5600
‘ LOW FREQUENCY
' 2 OPERATIONAL
| 7 | AMPLIFIER
+IVF RE vl ~1IVE
12.1K 6
i R16 ut |
K —
nnl Ja\;\,\, i1 N l
50K 3
%
' ZERO
ADJ }
] -11VF ~1IVE
| —_—— e e —
| , J
| R1
220
1y e 122 ( & AAA _I_ . PHIVE
'y
<1 13|
I 10UF 1n.ov
A2 = 1
197) 270 -
15y = = & —AAA- _[ ¢ ~1IVF
I cz
| i[ 10UF :’:‘é‘v REFERENCE DESIGNATIONS
| R = ASAB A
~BOV Ul_( { AAA- - - —~BOVE | Ct4 R?20, 21
Q14
.I. €3 I R117
0.1UE Ut
VR12
I CHASSIS
! 13 w10
- — o 1703A-014-08-78
Figure 8-19.

Channel A Output Amplifier 4546 Schematic
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Model 1703A

Service : o o
Table 8-9. Trigger Measurement Conditions and Waveforms
N
A B c D oesic | voc | ofste | Lo ' DC VOLTAGE MEASUREMENT CONDITIONS .
i ' ATy al " ,
‘ c1 B6 |R14 B85 [ A, Set: delayed TRIGGER LEVEL.......... o o
ZYXWVUTSRPNMLKJHFEDCS & g5 (R as : main AUTO/NORM ............... AUTO sweep display.............. MAIN SWEEP
SRR R BN [ P AHY g4 o6 |R17 B4 : SINGLE ...........oorevvvnen...  engaged o
l l l ; ]. I L i L fl SS 3:; 2}3 S:: SWPMAG...........oceviii .. X1 B. All \{o_ltfzge?' are rcfgrencefl to chassis ground.
TRt Reole., X P g6 {R20 83 . main INT/EXT ,..................... INT All indications are nominal and may vary
ok AN . ; c . B- i : J
L LA - Sgo B4 E?é b miin TRIGGER LEVEL .. ..ovvvoon.ow slightly.
‘“’. 1 c.B 2 D.B i ] LR A N A LR A N LN I )
N &2 |Ras oE main slope.. , |
c12 B-6 |R26 c4
‘ c13 A2 |R26 D-4
L ReT = c14 D-2 [R27 c4 \ ,
e T C16 B-5 [R28 D-4 .
‘3 C16 cs |R2g c-;
c17 -6 |R3ao c-
: CR1 B.6 A3 C4 WAVEFORM MEASUREMENT CONDITIONS
—_ CR2 8-6 |R32 c3
i - Rgg gg A S '
. CR4  B5 : . Set: - . >
- i he o [Rwm  c4 main AUTO/NORM ............... AUTO B. Connect CAL | VOLT signal to EXT TRIG
T ¢r7 o5 [R37 D4 SWPMAG........oeovvinreeennenns X1 INPUT.
il CR3 06 [RE  C4 o INT/ B YT EXT
S \0239.2'7 o CRY B-1 R29 C.4 main INT/EXT ..o :‘ . f . . fore "l t hassis
‘RE3 IR64 - LT ‘ gg:r‘: gg 2:? gg sweep display.............. MAIN SWEEP C. All waveforms are re c::tl.lnc;t to e E:?h“i
: 8 . . 3 ot v it
AT6N. CR12 &2 gg g-g MR slope., .. oot s e 2 urmf_ngl._ The T“?""r l?lm "‘k'ff;p( sdve_r ‘f‘
3?'3 2:3 R44 Al main TIME/DIV............o0h0 2mSEC bl‘nbltl\-’lt)f (using a 1: l).m ¢} and sweep
Q2 A4 |R4B A2 main TRIGGER LEVEL ........ [20%lock s_pccd settings are shown be.oufun cach wave-
83 Q:: 22? g:g position torm phaotograph. 3
a1 A.-3 |Ras C4 ]
a6 A.3 [|B4a9 c-5
Q7 A3 |BEO A-2
Q8 A3 |RB1 B-2
Q9 o.5 |RE2 c-2 |
———— Q1o p.5 |RE3 Cc.2 S
: a1l D.4 |RB4 G2 !
i Q12 D.4 |R55 c-3 oot
“rogdeld Q13 D-4 Egs c2 v
$ IR13)-A1R14) o : 8:; 3:;,‘ ASe o
CR22p ¢ CR4*. "\R34T s Qe D3 |R59 01
[} . ) L a7 A3 |B&O (3]
pCRLGN's CR3-- a1z A3 R8O &1
Q19 8.2 |R62 D-a
] Q20 g2 {RE3 c3
a1 c.2 |Rea c3
Q22 ¢z |Res c3
N o
D-2 . o
Q26 D-1 |Ré8 Cc.2 ikl R : _;f‘rﬁ:ﬂ_? g
a5 o3 |6 2 ! Rmn Lt AR RN
Q27 0.3 |R70 6 | FERHHL L ED X R O L1
Q28 D-3 2;3 (B_‘g ! TO3JA-A-22 ,
] ggg ca |si 66 V 0.2V/ DIV W Satvrony
A1 B6 |52 B-6 02 M5/ DIV 0.2M3/DIlY ;
A2 B.5 |53 A-6
" < R3 B-6 gg A-B i
et e . - R4 A-B <6 |
< «CT H-q 't R5 B4 [S6 C.6 ‘
(""-.. R e I T Re A4 |87 C6 : .
La o= oo 1A b o4 e 4 2 R7 8.4 [S8 4.6 ;
RB Aq |59 c8 1
A9 B-4 JU} A2
R10 B-3 Y2 -3
i3] 8-3 [xu1 A-2 |
R12 B3 [XU2 D3 4
R13 B-5 i

l
A6A2

Circuit boards have plated through

component holes. This permits solder-

A B c D ing from either side of the boord. ! ‘ ' _
17033-R =3 ' .

Figure 8-20. Trigger ASA2, Component ldentification
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} O ! R36® |
! ! R33 = ! R35 s (19K
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* SOURCE VOLTAGES OF AGA201 AND ABA2Q2 MUST BE WITHIN 75mV OF EACH OTHER WITH BALANCED INPUTS AND BALANCED SOURCE RESISTORS [AGA2RE and AGA2R16). ' DELETED:A6AZRTI
WHEN BALANCED WITH ZERO INPUT VOLTAGES, THE SOURCE VOLTAGES MAY BE BETWEEN 0.1 AND 2.5 VOLTS (V. TO GROUND). THIS SAME CIRCUIT REQUIREMENT IS TRUE
FOR A6A209 AND ABA2Q10 WITH SOURCE RESISTORS AGA2 R25 AND A6A2R36. PAIRS OF SOURCE RESISTORS ARE BE LECTED TO OBTAIN THE LESS THAN 76mV DIFFERENCE.
Figure 8-21.

f Trigger A6A2 Schematic (1 of 2)
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Madel 1703A

Service
' Table 8-10. Trigger Measurement Conditions and Waveforms
DC VOLTAGE MEASUREMENT CONDITIONS

A, Set: B. Voltages in { ) are measured with wave-
main INT/EXT ....... Cr e rrerrreiaann INT form measurement conditions below except
sweep display.............. MAIN SWEEP main AUTO/NORM set to NORM and dis-
main TRIGGER LEVEL ............... cw engage SINGLE pushbutton,
delayed TRIGGER LEVEL............. cw
main AUTO/NORM ............... AUTO C. All voltages are referenced to chassis ground.
mainslope............. Crereriren i y t All indications are nominal and may vary
SINGLE............... Ceresr e engaged slightly.

WAVEFORM MEASUREMENT CONDITIONS

A. Set: : B. Connect CAL 1 VOLT to EXT TRIG INPUT.
main AUTO/NORM ............... AUTO
main INT/EXT ..oooviiiine oo ereenes EXT C. All waveforms ore referenced to chassis
sweepdisplay.............. MAIN SWEEP ground. The monitor oscilloscope’s vertical
mainslope......oviviiiiiiererrenrrrrrnss + sensitivity (using a 1:1 probe) and sweep
main TIME/DIV...cc.ooovovhvau 2mSEC speed settings are shown helow on ench wave-
main TRIGGER LEVEL........ 12 o'clock form photograph.

position

ARMNED

SWEEP
HOLD OFF PERIOD

PERICD

\J
Q.5v/0IV

-0V
N 0.5WDIY

= +3,0V
hWOV/DIV

~+ 3.0V
T 1«OV/DIV

- - = — .

=+0e3V
3.0V/0V

-0V
1OV/DIY

-0V
LOV/DIV

TIME BASE AT Qu5MS/0IV

1703A-A=23
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Service

NOTE:

PIN 14 OF U1 AND U2
IS Vec AND PIN T IS
GROUND.

PARTS ON THIS SCHEMATIC

ASAZ
Co9=-11,13-16
CR3-13
QiT=-30
R44~T0
ASA9
XAL XA2
CHASSIS m
DELETED:
: Figure 8-22.
Trigger AGA2 Schematic
{2 0of 2)
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A B C

D E F

Circult boards have plated-through companent holes,

This permits soldering from elther side of the board,

ABCDEFHIKLMN (REAR)
6 0 | I »
AG6A3, AGA4
|
REF GRID REF GRID REF GRID REF GRID REF GRID L
DESIG Loc '} DESIG Loc DESIG LOC QESIG LoGC DESIG LOC [
(03] c4 CR1 D6 | CR13 c3 R3 E-3 Ri5 B3
c2 E-3 | CR2 D6 | Q¥ E-4 | R4 D-B | R16 B4
Cc3 E-2 CR3 D-4 | Q2 c-2 R5 E:B "7 D2
C4 c4 CR4 E-4 a3 D-2 R6 D-2 R18 c-4
Ch E:2 | CRS D4 § Q4 E-4 R7 D4 | RID c4
(o3 E.3 CR6 D4 | Q6 c2 RB D-2 R20 c4
C7 E-3 CR? E-4 ase 83 RO D4 | TPY c-2
[of:] B-3 CAB c-2 az B4 R10 E-3 TP2 D-2
<9 8-3 CR9 D4 | a8 B4 R11 D-2 | TP3 E:4
Ci0 B-3 CR10 E-4 Qg c-4 RI2 B-3 TP4 E4
c1t B4 CARN c-2 R1 DB .| R13 B:4 wmn E:2
i CRI12 B-2 R2 DB R4 B-2 XU E2
}

Circuit boards have plated through
component holes. This permits solder-
ing from either side of the board.

1701A~

A=

Figure823, Main Integrator, A6A3, Component Identification
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Service

Model 1703A
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Moy : c1 c6 |s2 c6
| I ' c3 D5 |sa B-6
i o R1 A4 |sa 0.2
i R2 A4 |SB c6
Loobe ' R3 86 |xA3 B4
R N R4 B6 |xAa4 B-5
L IR TR . b H6 B6 |XAB B-3
u " BTN INT] i R7 D6 [XAB B-4
; SE o A8 B-3 |XA? B-2
! 3 S Y RO A3 |XAB B
& | c i ‘='s" . 5 86
4 44 ar e e e " § ucs
. n - o n_:“ & 53‘-,'5}‘
tE 1Sd-1%
! :‘gr—
2 .
h] [

|
AGAI

component holes,

A B

ing hom enher

C D

Circuit boards bave plated  through

This permity solder-
side of the boord.

ITG3A=Re4

830

Figure 8-24,

%’ SRRy,

Horizonial Mother Board, A6A1, Component Identification




Model 1703A

Table 8-11, Mnin Integrator Measurement Conditions and Waveforms

A, Set: ‘
main AUTO/NORM ,.............. AUTO
main INT/EXT ............oovene0esn INT
sweep display.............. MAIN SWEEP

main TRIGGERLEVEL ............... oW
delayed TRIGGER LEVEL............. ¢w
SINGLE ...ovvvvsrernireinrinen.  engaged

A. Set:
main AUTO/NORM ............... NORM
main INTZ/EXT......oocvevreerrnres. EXT
sweep display.............. MAIN SWEEP

mainslope......covvvvvsrrrinrrrnerinens ¥
.2 mSEC

main TIME/DIV............oo00.

ov-p
/oI

+CadV=-
sv/oiy

+ 12BY-
5v/Div

v/ov
Q.5MS/0IV

DC VOLTAGE MEASUREMENT CONDITIONS

B. Voltages in ( ) nre measured with main
AUTO/NORM set to NORM and SINGLE
disengoged. '

C. All voltages are veferenced to chassis ground,
All indications are nominal and may vary
slightly.

.

WAVEFORM MEASUREMENT CONDITIONS

B. Connect CAL ! VOLT to EXT TRIG INPUT.

C. All waveforms are referenced to chassis
ground. The monitor oscilloscope’s verlical
sensitivity (using a 1:1 probe) and sweep
speed settings are shown below on each wave-
form photograph,

D. All waveforms are time related.

1T03A=A=24

P/0 46 HORIZ AMPL MQD

— —— — — o — i — — — m— — S mmwwwen e S de—tis — we— — et | ——— A
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Service
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DESIG LOC DESIG | LOC DESIG LocC DESIG LoC DESIG [ X+«
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Cc4 D-4 Qb D4 [R5 B-5 R12 E-4 JR19 B3
Cb b5 Q2 E-5 R6& 24 R13 D-1 | R20 B8-1
C6 c5 Q3 E-5 R7 05 [R14 D-1 |SIMPT  C.3
c7 c6 R1 B85 RG -4 R15 E-1 SIMP2 D2
. !

Circuit boards have plated through
component holes. This permits solder-
ing from either side of the board.

1703A-A-", I

Figure 8-26. Main Sweep Time, AGA5, Component Identit‘icatiorll

Model 1703A

Service
Teble 8-12. Mnin Sweep Time Measurement Conditions
DC VOLTAGE MEASUREMENT CONDITIONS
A. Set: B. All voltages are referenced to chassis ground.
main AUTO/NORM...... v ... AUTO All indications are nominal and may vary
‘ main INT/EXT .....ooooevenns vverers INT slightly.

sweep display........ooers MAIN SWEEP

8-32
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Service
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Figure 8-27.

Main Sweep Time A6A5 Schematic
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F

Circuit boards have plated-through con. yonent holes, This permits soldering from either side of the board, ' i

Service Model 1703A
Table 8-13. Delayed Integrator Measurement Conditions and Waveforms
; DC VOLTAGE MEASUREMENT CONDITIONS
A. Set: B. All voltages are referenced to chassis ground.
: ‘ main AUTO/NORM ............... AUTO All indications are nominal and may vary
1' o main INT/EXT ...........coievvvnnss INT slightly.
aweep display.............. MAIN SWEEP
SINGLE ......ovtvrerreersrersss, engaged
deluyed TIME/DIV ,............. .1mSEC

R .

ABCDEFHJKLMN (REAR)

I
: AG6A3, AGA4
: ]

REF GRID REF GRID REF | GRID REF GRID REF GRID

DESIG | LOC DESIG | LGC DESIG | LOC | DESIG |LoC DESIG | LOC

! |

(3] ¢4 | CR1 D5 | CR13 c-3 | R3 E-3 | RIbG B-3

: c2 E-3 | CR2 D5 | E-4 | R4 D:5 | R16 B-4
Cc3 E:2 | CR3 D-4 | Q2 C2 { BRG E:5 | R1? D-2

c4 C4 | CR4 E-4 | Q3 D2 | R p2.] RIB c-4

Cc5 E-2 | CR5 D-4 | Q4 E-4 | R? p-4 1 R19 c-4

C6 E-2 | CR6 D-4 1 Qb6 C-2 | R8 p-2 §{ R20 C-4

Cc7 E-3 | CR? E-4 | Q6 B:3 | R9 D41 TP c-2

cB8 B-3 | CRB c2 | Q7 B-4 | R10 E-3 § TP2 D-2

c9 B-3 | CR9 D-4 | Q8 B4 | R11 D2 ) TP3 E-4

‘€10 B-3 | CR10 E-4 | Q9 C4 | R12 B3 | TP4 E-4

[+33 ] B-4 | CR11 c2 | m D5 | R13 B4 | U} E-2

CR12 B2 | R2 D5 | R14 B8-2 | Xus E-2

Circuit boards have plated through
component holes. This permits solder-
ing from either side of the board.

JTOIA=A= 12

i A. Set B, Connect CAL | VOLT to EXT TRIG INPUT.

' main AUTO/NORM ............... AUTO .

3 * main INT/EXT .....ovvvennnnsennnn  BXT C. All waveforms are referenced to chassis '
sweep display ........covvvnn MAIN SWEEE: ground, The meonitor oscilloscope’s verticul

main slope.........
main TIME/DIV....coovvviaiiin
delayed TIME/DIV ..........

WAVEFORM MEASUREMENT CONDITIONS

sensitivity (using & 1:1 prohe) and sweep
speed settings are shown below on each wave-
form photograph.

FE e B R PR B R EE SRR R R R R

.2mSEC
1 mSEC

D. All waveforms are time related. .|

'

ROTES!
I, SPIKES ARE VISIBLE
ONLY AT HIGH INTENSITY
SETTINGS.

2,5PIKES ARE 201V
IN AMPLITUDE,

1703A~ 822
Qu3ME/0IV

Qe3VIOIY
O« SMS/DIV

Figure 8-28. Delayed Integrator, A6A4, Component Identification
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Maodel 1703A

Service
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A | B C

\D E | F

Circuit boards haye plated-through component holes

L ‘ ..
. This p\e\ermlts soldering from either side of the board,

o

= )

S1MP2 |

S1MP1
{HIDDEN}

NI L f
. 'f f
5 itz (FRONT)

ABCDEFHJKLMN (REAR) 6
1
REF GRID REF GRID REF GRID
DES, . 10C DESIG | LOC DESIG | LOC
Cct E-2 | R1 B4 | R12 E-4
c2 E-4 | R2 B3 | R13 D-2
Cc3 C4 ; R2 B-3 | R14 D2
c4 D-4 | R4 B-3 | R16 E-2
[%:] D-5 1 RbE 8-3 | Ri16 E-2?
MP1 D3 | RS B-3 | R1? | C5
MP2 E-3 | R7 D-6 | RI1B E5
MP3 E-4 | R8 B3 | SIMP1  D.3
2] ] D6 | R9 B-2 | 5IMP2 D2
a2 D5 | R10 Cb6 | TP E-4
Q3 E-5 |-R11 C-4 | TP2 B-2

1ITRIA-A =10

Service Model 1703A
o Table 8-14. Delayed Sweep Time Measurement Conditions
DC VOLTAGE MEASUREMENT CONDITIONS
1 .
A, Set: B. All voltages are referenced to chassis ground,

main AUTO/NORM ............... AUTO
main INTVEXT ..........vvvenvevn.. INT
sweep display.............. MAIN SWEEP
main TIME/DIV.., ................ \2uSEC
delayed TIME/INV ............... L uSEC

All: indications are nominal and may vary
slightly, '

Figure 8-30. Delayed Sweep Time, A6A6, Component Identification
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Figure 8-31.

Delayed Sweep Time A6A6 Schematic
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Service Model 1703A

Table 8-15, Huldoff and Comparator Measurement Cond‘tions and Waveforms

DC VOLTAGE MEASUREMENT CONDITIONS

A, Set: B. Voltage in ( ) are measured with main
1 1 main AUTQ/NORM ............... AUTO AUTO/NORM set to NORM and SINGLE
main INT/EXT...............00vnen. INT disengaged.
I sweep display.............. MAIN SWEEP
- SINGLE............. verirriraaa.,  engaged C. All voltages are referenced to chassis ground.
’ main TIME/DIV................. . 2 uSEC All indications are nominal and may vary

delayed TIME/DIV .....,......... .1uSEC slightly.

WAVEFORM MEASUREMENT CONDITION®S

A. Set: B. All waveforms are referenced to chassis
mair AUTO/NORM ............... AUTO ground. The monitor oscilloscope’s vertical
3 3 main TIME/DIV..... srersereess 2 2mSE(C sensitivity (using a 1:1 probe) and sweep
: delayed TIME/DIV .............. .1 mSEC speed settings are shown belgw on each wave-
DELAYTIME .....oocvvevrnennnes eee. 2,00 form photograph.

ov-

5 v

: R r' ' 2v/oiv v |
X .3 g . 3 {FRONT 1705A= A= 23
: _ 4! Bu5MS / DIV
H

JKLMN (REAR) 6 ;

REF FGRID | REF |GriD| REF |emo| REF Jerio| ReEF Jcrio] REF | GRID '
DESIG Jro¢ ) DESIG | Loc | pesic Jroc | pesic froc | oEsic |uoc | oesis | toc : :
c1 B5| C9 cb5| CR5 a3} aa B4 | R4 c6i RI2 c4

c2 ¢4 C10 E2 | CR8 o4l aa 4| B8 E5{ Ri3 D-4

c3 E5| c11 E-2| CR? D5| Qs ¢4 | R6 ES | Ria D4 5

c4 c4| c12 82| Mt 02| as 85| R? 84| RiIB c5 ‘

cs E1 | crt 84 | mr2 E3 | a7 E3 | Rae Es| Ris 04

cs E2 | cR2 84 [ MP3 E3 | Ry 84| R9 B4 | SIMP} D2 I

c? E-21 CR3 E4| a1 D5 | Bz A4| R0 C4 | SIMP2 D2 i

8 F3| CR4 Ea| a2 B4 | Ra D5| B c4l Ut c-7 i

XuU1 c5 '

Circuit boards bhave plated through . _
component holes, This permits solder- '
ing from either side of the board.

1703A-R-8

Figure 8-32.Holdoff and Comparator, AGA7, Component Identification : | - ) X
: g 838 )
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Model 1703A _ : . Service

P/O AS HORIZ AMPL MOD
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Figure 8-34, Horizonta] Mode, A6AS, Component Identification

Service

Table 8-16. Horizontal Mode Measurement Conditions and Waveforms

Model 1703A

DC VOLTAGE MEASUREMENT CONDITIONS

A Set:
SINGLE................ engaged
sweep display.... MAIN SWEEP

. B. Al voltages ure referenced to chassis ground.
’ All indications are nominal and may vary
. slightly.

WAVEFORM MEASUREMENT CONDITIONS

A. Set:

main AUTO/NORM ...... AUTO
sweep display.... MAIN SWEEP
main TIME/DIV....... .2mSEC
delayed TEIME/DIV .,.. .1 mSEC
DELAYTIME .............. 500
INTENSITY ......... 900 o'clock

position

B. All waveforms are referenced to chassis
ground. The monitor osc:dlloscope’s vertical
sensitivity (using a L1 probe) and sweep
speed settings are shown helow each wave-
form photograph.

w—E
2v/01V

b, Poay-
BV/DWV

+ a2V =
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6 XAZ2 | BCDEFHJKLMNPRSTUVWXY

LI

XAl BBABCDEFHJKLMNPRSTUVWXY 2B |

- v -

A B

G

REF GRID REF GRID
DESIG LOC DESIG ] LOC
ci D:6 R4 A-B
c2 c6 |RS B-4
ca C-6 |R6 A4
cs C-6 |R7 A-B
[+ C6 |RB B-4
Cs 8-4 |R9 8.4
c7 8-3 [R10 B-4
ce B:5 |[R11 D-4
co B-5B |R12 B-4
[+3]1} C6 |R13 B-4
CR1 A-4 |R14 O-4
CR2 .2 |R15 D-4
CR3 C.3 |R16 D-4
CR4 c3 [R17 C.2
CR5 D-3 |RIB D-6
CR6 D3 {R20 D-2
CR? D-2 |82y D-6
Qa1 B-4 |R22 B-6
Q2 B-4 |R23 8.6
Q3 C-4 |R24 c.4
Q4 C.4 |R25 c4
Ri B-3 |R26 D4
A2 cCB XA A6
A3 A-4  XA2 AB

Cocwt boards have phited  through
camponent hales. This perours sokler
g hiom either side of the board.

1703A~R=§

Figure 8-36. Horizontal Preamplifier, A6AY, Component Identification

Hervice

Model 1703A
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= Wl
=

N
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Crewt boards have plated  through
component holes. This permits solder-
ing from eithee side of the board.

AGAIO
REF GRiD REF GRID REF GRID REF GRID REF GRID
DESIG LOC PESIG | LOC DESIG | LOC DESIG JLOC | OQESIG | LOC
Ci D2 C8 c2 | Qs D3| R4 C2)1 RN D-4
Cc2 B3| C9 E-2 1 Q6 C3| RS 04| B2 c4
(o} c-3| C10 c2] Q7 D-1]| Ré c44{ R3 E-2
ca D21 Q1 D3} Qs C-1 | R? E21 R14 C-2
(o E-2 | Q2 C3| Rt D-2 1 RB8 C2| R16 E-2
C6 c2}) Q3 D3} R2 8-3 ]| A9 D4 R16 c2
c7 D2 Q4 C31 R3 C-3 | RB10 C4 ] VR1 D-4

1T03A~R-1

Figure 8-37. Horizontal Output Amplifier, A6A10, Component Identification

8-12




Model 1703A

Table 8-17. Horiz Preamyp and Qutput Ampl Measurement Conditions and Waveforms

DC VOLTAGE MEASUREMENT COhiDITIONS

Set;
main AUTO/NORM ...............
main INT/EXT ...................... INT

AUTO

sweep display.............. MAIN SWEEP
SINGLE............eveevvivnvv.. engaged
main TIME/IMV.......ccvovevvv. .2mSEC
HORIZONTAL POSITION....... centered
All voltages are referenced to chassis grounid.
All indications are nominal and may vary
slightly.
WAVEFORM MEASUREMENT CONDITIONS

Set:

main AUTO/NORM ............... AUTO
main INT/EXT ....ooviveiiiiinnenn INT
sweep display.............. MAIN SWEEP
mainslope......ooviiviriie i *
main TIME/DIV.., ....... veers L2mSEC
HORIZONTAL POSITION....... centered

All waveforms are referenced to chassis
ground. The monitor oscilloscope’s vertical
sepsjtivity (using a 1:1 probe) and sweep
speed settings are shown below on each wave-
form photograph.
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TO HORIZONTAL

NOTE ¢

PLATE CRT

SEE .SCHEMATIC 27
FOR YOLIAGE DISTRIBUTION

N ) @
77 | wa 2 2
TO HORIZONTAL
PLATE CRT
I PARTS ON THIS SCHEMATIC
A6 AGA1 JCHASSIS
A6 J P/O R2
] w1,2,5 P/O 54 | W3, W56
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Figure 8-38.

Horizontal Preamplifier A6A9 and
Horizontal Output Amplifier A6A10 Schematic
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ReF |emio| ReF | orio} ReF fsmof Rer JcRiD| ReF | cmio
DEStG |toc | €SI | Loc | oEsis |roc | oesic | woc | obesis | toc
ct 84| a1 B4| R2 B4{ RI10 o3| R8s D3
c2 84| a2 g3} a3 g2} mn D&| R19 c2
c3 ci1| a3 p4| R4 82| RI2 D5| R20 c2
c4 cz2| oa ca| RS 85| R13 ps| R21 D-2
CAR1 cs| as E3| RSB g3| ma ca| R22 CS5
CH2 c5| a6 03| R7? c5| R16 E2] U1 E-4
CR3 cal ar oz2| Re 05| Ri6 E3| xXus E-4
CR4 c3l m e4| R9 cs| Ri7 B-3
1
000-170)A-A.3
Figure 8-39. External Horizontal Amplifier, A9, Component Identification

! P

Service

Table 8-18. External Horizontal Amplifier Measurement Conditions and Wavefo

Model 1703A

rms

DC VOLTAGE MEASUREMENT CONDITIONS

Set:
SINGLE.................svsuv.s. engaged
sweep display........ EXT HORIZ INPUT

All voltages are referenced 1o chassis ground.
All indications are nominal and may vary
slightly.

WAVEFORM MEASUREMENT CONDITIONS

Set:
SINGLE...... crerers veeerrrrees.  engaged
sweep display........ EXT HGRIZ INPUT

Connect CAL 1 VOLT to EXT HORIZ INPUT.

All waveforms are referenced to chassis
ground. The monitor oscilloscope’s vertical
sensitivity (using a i1 probe) and sweep
speed settings are shown below on each wave-
form photograph.

1TOM A= A= 20
20MV/DIV
Ce3MS/ DIV
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Model 1703A Service

AD EXT HORIZ AMPL
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. +18VF '
; +HAVF EMITTER } :
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I Lamp i | EXT HORIZ
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Texr 1 &, 80 T X re00 L ==
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INPUT | onoK i«z Lo * [, SEENOTE | -
zuoxI s CR2 | Rs S ¢ o "2
50003 14
| e 1 | 6
+I5VF |
~15vF o
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_FET ™
D!AFI- CRENTIAL \
MFLIFIER = 5"”"“"““"1'
LY H $RI2 8 )
i +15 ' RIS 12000 1]} l
T VF $RE _isyrom —oncd +HISVF NOTE:
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+3V i E76MV DEPENDING ON
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100 G SEE NOTE R22 1000
= 02 ) +3.78v 33
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+i5Y ~» +ISVF 7800 , I
DIFFERENTIA'. - . ' PARTS ON THIS SCHEMATIC
c3 AMPLIFIER =12.3V | \
, T ze2vr -IBVF 03 -06 B il
= CI-4
| CONTROLLED CRI-4:
CURRENT TIovE ole
s7) 55 SOURCE Rl
-5V —= (—MT -13VF ul '
]
o - “zur *
' < CHASSIS
' ] ' : %; | e
[ . o o . . . 1T03A-022-08-75
| -
{
, i
l i ) ..
_ : . Figure 8-40.
o , | External Horizontal Amplifier A9 Schematic
. ‘ ‘_ B-45




Service i

) Model 1703A
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RIEN
| Ggm_v.

&N

e

[--]

—+
SPRAGUE

13
]
o
e
3

POOOMMICXrZTZVIN-C<S DPMT

e

[ 4

rReF [orw | mrer Jerio) ReF forie|] REF |Grio] ReEF leriol REF | grip}] ReEF |smp| REF | GRID
oesic Jeoc | DeESIG | Loc { DEsic froc | oesis |roc | oEsiG jroc | DESIG | woc | DESIG |Loc | DESIG | LoC
ct Ad | C14 E-4{ CR7? E2 | F6 83} Q9 B2 | Rt o2 | B23 82 [ VR2 [oXc]
c2 o3| ci5 o4 | CR8 E2 ] L1 E-4 | Q10 €2 | R12 ¢z | R24 A2 XF1 A-d
c3 02| Cté D-4{ CR9 E3 | L2 D4 | R1 E-2 | Ri3 D-3 | R25 82| XF2 A4
c4 02| ci? 04] cR10  Cc2 | L3 p-4 | R2 E2 | R14 B8-4 | R26 E-3 | XFa A3
c6 D2 | ci8 cal crit E2| M E3| R3 E:2 | R16 A4 | R27 C2i XF4 A3
c7 D2 | C18 p4| cri2 2| 02 c3 | R4 D2 | R16 84 | R28 84 | XF5 A-2
3 D2 ! CR1 F-3] CR1I3 C3 ] aa D3} R6 D-3 | R17 A2 | R29 C2 | XF6 A3
co 84 | CR2 E-3| F1 B4 | aa D3| R6 c3 | Ri8 A4 | Rao c2
cI10 85 | CR3 E3 | F2 B4 | Q5 c3 | R? c3 | R19 A4 | R} c3
cn b2 | CR4 F2| k3 B3 | Q6 c2 | R8 D-2 | R20 A4 | R32 c3
C12- E4} CARb Ea| Fa B3| a7 A4 | RO p-3 | R21 B-4 | R33 c2
c13 ¢2 | cRe Ea| FB B2 | Q8 B4 | R1O D3 | R22 B2 | VR1 A2

Circuit boards have plated through

component holes, This permits solder-

ing from either side of the board. 1703A=R-10

Figure 8-41.
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Gate, A4, Component Identification
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Model 1703A

Table 8-19. Gate Mensurement Conditions and Waveforms

A.

+ 3.5V~
2¥/DIvV

}CeBY
/oY

+iV-
ov/omv

Set:
SING[..‘I[‘:‘ip'pbtb!!!bt!!bbbbb!!i'DD
INTENSITY .vvvivvenniiirnrnnns

DC VOLTAGE MEASUREMENT CONDITIONS

engaged

normal

All voltages are referenced to chassis ground.
All indications are nominal and may vary

slightly.

Set:

DISPLAY ......coviiiiiiiiniin e
main AUTO/NORM ..............
INTENSITY ....oovviviirnrneennss
main TIME/DIV................

WAVEFORM MEASUREMENT CONDITIONS

CHOP
AUTO
normal
S uSEC

All waveforms are referenced to chassis
ground. The monitor oscilloscope™s vertical
sensitivity (usirg n 1:1 probe) and sweep
speed settings are shown below on each wave-

form photograph.

+423V=-
v/

2USEC/DIV

ITO3A~A~2T

L s el ol _—--——-u-—-‘

Service

PIO £4 GATF _ . I o _ o
[ ; !
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: r LBOY
SN : } 6
i | sl . _
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©, CR3 CRE ;0710 : +Thsy L = ;
T ‘ 1 ! =
W\M? : L : «02UF | +77v [/ Pas
O—<né H SUMM ING BASE w
7 @_. 3] i\‘b\ MPL | %
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rz AXIS —} 4 E\R N o . e e W— > L @ 22
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A I al _ o4 .
= | |E é) ' U,
: |
I : $0u6Y ?
b CcR9 = E ge NOTE
| , - : fot COMPLEMENTARY '
| : o2 FEEDBOI!;‘(:‘L(G AMPL 1 J 1.R3 AND CRl
| RS Y cRB = b ARE NOT USED IN MGDEL 7034
I | 2200 CRIN ; = | BUT ARE USED IN OTHER I700 -
RE =16 &—rn le _’ L ckcr SERIES OSCILLOSCOPES,
< ; Ae T, omur
=13V } ]oo]h ?- 1)
| J cs
O | : t 2515 GATE RESPONSE
| R2 : -15v --;1.(/— :
L:w’ I 3480 ; f /] :
5000 @l <'7§ e i S
l | i Ri3
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: \_/ W R
\ - SMIT-O—< [eatriou
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' RIB VR1 AMP 200 L
! 2700 i G2V L AN L r&der
Xa4 =
- T4 —
1AY
c10
R19 2 S R2!
300K 3 OetuF $33.2¢
: PARTS QN THIS SCHEMATIC
. . P/O A4
' = R20 ! *C ' i
5 I Oal UF Ci-4,6-11
? ] 100 : T i CRI- 11
, : | 01,3-10
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i Figure 8-42,
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CIRCUIT BOARDS HAVE PLATED THROUGH
. COMPONENT HOLES. THIS PERMITS SOL- Al
DERING FROM EITHER SIDE OF THE BOARD, f
|
REF GRID REF GRID REF GRI REF GRID REF! GRID REF GRID REF GRID REF REF GRID REF
DESIG LgcC DESIG LoC DESIG L0 QESIG LoC DESI¢ LGC DESIG LOC DESISG Loc DESIG DESIG LoC RESIG
| c1 3-3 cn G4 | CNAB £-2 Q8 A4 | R2 33 R12 c3 R22 B4 R32 R43 F4 | TP '
c2 Cc-3 [Ci2 E-4 CR9 F-4 Q9 ca R3 c3 R13 -2 R23 D4 | R33 R44 E4 TP2
c3 D-3 | Ci3 H-3 | CR10 H-3 | Q10 P4 | R4 03 R14 c-2 R24 -3 R34 R45 E-4 TP3
[of. ) C4 | CR1 B-3 Ql F&4 a ‘E-2 R5 0-3 R16 c.2 R25 L2 RA35 R46 E-4 TP4
Cc6 K-2 | CR2 B-3 Q2 D-4 | Q12 F-3 | R6 D3 R16 -2 R26 K4 | RI6 Ra7 E-4 Ul
C6 L-3 | CR3 B3 Q3 B-2 anl 0-3 | R7 D3 R17 B-3 R27 021 R37 R4B H3 | V2
c7 B-2 | CR4 c4 Q4 c-2 a4 G-3 ‘AB. L-2 R18 B-3 R28 0-2 | RaB R49 GJ3 |V
8 £-3 |CRS c4 as c-2 Qib F-3 RS9 c3 RA19 A3 R29 D2 | R39 REO - G-3 | s
c9 K3 | CR6 c4 Q6 c3 Q16 E-2 R1O c-3 R20 D-4 R3O c2 R40 R51 G-3 | U
Ci0 G-4 | CR? K-3 | Q7 B-2 R1 33 R11% B3 R21 B4 R31 D-2 | R4l RS2 G-3 | UG
R42 R53 G-3 | U7

2P0

Figure 843 Storage Circuit, A8, Component Identification

Service

Model 1703A

CIRCUIT BOARDS HAVE PLATED THROUGH

COMPONENT HOLES. THIS PERMITS SOL-

DERING FROM ElT[HER SIDE OF THE BOARD.
|

REF GRID
DESIG | LOC
R1 B-4
R2 B-4
R3 B-3
s1 D-4
VR1 B-4
VR2 B-4

j 2.P-002

848

Figure 8-44.

Storage Switch A6A11l, Component Identification




Model 1703A ! | Service

Table 8-20 and 8-21. Storage Circuit Measurement Conditions and Waveforms Table 8-20 and 8-21. Storage Circuit Measurement Conditions and Waveforms (Cont'd)’
WAVEFORM WAVEFORM . , [PersisTERCE | | - [ - - -- - - -- --— - - - - - - -
VEST ' TEST ' ! O [ [roreai] storace sw : ! [ZE] srorace assy el :
POINT STD FAST CONV STORE ERASE POINT STD FAST CONV STORE ERASE T : | i T
; : ltzl i 2 2 v "T’F " +160V "GRID (CP
‘ PAOXAB y 3 \2 3 } ooV R8 PIOXAB
No change from ‘| v > 12§ W v7 3 [14 YOVF : 100K R A AP FG GRID
+50V level +60V dc level +50V dc level previous mode Same a5 5TD +4.3V dc Jevel No change from Feax] [ow 7 tson) | 2o le vze Yoo 3 i | " ' icw w02 /T
mode muode selected (o b Ok 2o 8 ‘ &8 2 150 = ' € 2
selected. ’ . L : le [ ] o voe ‘ ‘ K 5?.":x = .
; al = ' [ F |, S o6 +8VF ‘m—)'a)l'——o-wv
b i T 17 , Ay o Les TP 2600UF CRY !
STORE T f N = - . I 27 RE e :
Frequency de- ! g2 1 = 200K v 1917)
’ : , 1000 | ' ' e FG ANGOE
pends on setting Frequency de- Frequency d ; i : +BVF = — T } RY L ca P
of store time pen?ls on PER . b g n \S’TS’RE "f" | ) B Il,,.,., -tV aex Tee " 22
ot R7 _ , . : ends on : ! i 5 |41 = 19
P SISTENCE TIME setting. 2 ; ! ) o Dot fre #1ov o t ooy !
' setting. ! b 12 ] v2o Yo——I ' : 0 ) l :
Level depends Level depends Level depends 50K csaﬁ< W— | J P 3 :
on setting of on setting of on setting of (] o ! ; ! : iy RY :
StdErasepot | FastErasepor | —B0Vdclevel | +24Vdclevel | Stdor Fast +0.8V dclevel | +0.8Vdclevel | +0.8Vdclevel [ +0.8V dclevel : : : ! 2 ) B - )
R15 R16 Erase pots, _ Yosip : H
i be [5ToRE) ' Eh :
] i 9 |
] i |
: f! : b :c; ue 2 +5VF :
' b i 3
|_ . f ; b B ; :
. NOTE' : ' o '5: F 10 e 5 mi2 I
urs i ABAII 51 SHOWN ! ! — "
(F)c:.urs 13 Stdlor % STD. POSITION | : l X ! of v $ ; ve S zoI: 912}, STORAGE
Frequency depends on setting of Qccuss in std or ast mace only, ' ) R24 | 1 ' g
i Otherwise no el f s 2200 ' 22
Persistence pot 8. Fast mode only, N i, 8 7 !
; otherwise no | chznge from pre- Lo H:/ rrrra S AS , o012 - —s0v  +160v :
change from pre- vio.s mode A SR, 9 o 20k 3 _ } +160v !
: selected ' ' ! M cw FisT M } '
vious mode_ ' ) L8TD ' { ¢ s " . ' EAase ¢ R38 x
selected ' O- | R25 : %mon P35 Ve '
-—q : R37 !
i 2200 + A
- . S o ; N s > : 22x : .l. 12 ?v'%%% l ; 22
Y 10 ém N . \
+21V dc level +74V dc level +21V de or +21V de or | Qecurs in Swd or 7 7 1948 :\ro\ " n . . e cns . T a0 o >'°>:(9ul cocLiuaror -
approx. approx. +74V dc level +74V dc level Fast Mode only, E ; ? iz| v w ; = &
, X poo +5vF A28 Fast #p ¢ . = »ay 3 1 M - 13
approx. Depends | approx. Depends | otherwise no , ‘ ey +5VF } 2200 coLL has 2 = | IS NTT) i
on whether Std on whether Std c!mnge from pre- ) ' S 4 Rer 4 | ‘., - : R36 ~s0v >3 )t TTRES MY
or Fastwasused | or Fast was used vious mode _ ] I ; ‘ nzs% 4 2200 g 1i3 5620 ' e 50 oAl
v | 2200 ) -] +50V - 4 )+ -— 330V
last, last. selected, o' o « \ 1946} f’e’ o] vsc . c10 : . L | P4 ‘/i Iy
_ : . {rast] ; 7/ A ‘ +5VF coLL ¥ $R22 ; cs 3R +160v 58 7 rrraldiil
‘ ' = -% | i /30 > 5620 > S 280X #
VAVAVAS | ‘ : s1€ O~ -+ f 53 L s »VF +5:r u.:r Ra7 20 . il I W o 2 Xy
| PO ‘ asa L oy [r] vewr | g g ?
Level depends on ‘ ' 2o OH- - | abe E ; a1 i “30 § 2 s Dot ‘ b > ™ 1 [
N ' . I %o 6
whether Std or U’ o, . ~—ci|z o Q2 !
Fast was used last. 281968, > © o | Ras " 4uF 10K :
= i f [ ]s]
. 1 X ‘ ouUEf <[ teBUF 10K = )
O~ A : v |
' Prosia Sl ) : - : CAs 1
. I ' ' » '
—14Vdclevel | ~1.4Vdclevel | -1.4Vdclevel | +0.8V dc level 40,8V de level in oW ° > ¢ 2 1P oLaNKING
STD or FAST only. : : 3 : [ s | ! %g;go T Al @19
Otherwise no : . PARTS ON THIS SCHEMATIC | }
. ’ ASAN AB CHAS. 'S H
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.‘ Coo T e e s T T 1703-023-08-75
‘ t
" Figure 8-45.
, Storage Circuit A8 Schematic
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41 4
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A3A4
REF |Grio | REF |Grio}] REF [smof REF Jomo}l ReF fomin] REF | GRID] REF |GRID
DESIG | Loc | DESIG | Lo | peEsic Jroc | oesic Jioc | DESIC [woc | DESIO | e |ioEsis | Loc
At caico p-2 | c20 E-4 | CR5 A3 LY A3 | R2 E4 | A12 B4
c1 Fa4 | ~11 p-2{cn E-4 | CRS 3 | MP1 c2 | Ra F-3 | R1D B4
cz Fa | ci2 cz2 | c22 E-4 | CR? o2 [ MP2 c3 | Ra E3 | R14 A3
c3 A4 | c1a E2 | c23 E-4 | cR8 D-3 | MP2 c2 | AS F3 | R16 E2
c4 ¢4 jC16 04 | c24 F-4 | cR9 03 | MP4 c4 | R6 E4 | R15 E-3
. CB A-2 | Ci16 D4fcR1 ' E4 [CA1O E-4a |ai E4 , R? D4 | Ri7 E2
cé A4 | c17 D4 [ CH2 . E4 | DSH E2 | a2 va4! R D-4 | nis €3
c? o-2'| ci8 €< [ CR3 D4 |Ds2 E3 | a3 B-4 | R10 D4 | R19 D-2
c8 o2 .| c19 €1 [crR4 “DalF 8-2 | Rt E-4 | R11 B4 | XF1 Al
Cco L2 . v
Circuit boards have plated through
component holes. This permits sofder-
ing from either side of the board, 1703A-024-08.75
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Figure 8-46. High Voltage Oscillator A3A4, . cmponent Identification
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Table 8-22., High Voltage Oscillator Measurement Conditions und Waveforms P/0 43 POWER SUPPLY MOD Service
| F AL A4 v O5CILLATOR ‘ ' - -
. - —— — — - e — — e — — w— -——
. ! A4 Al HY TRANSF
DC VOLTAGE MEASUREMENT CONDITIONS 125 HIGH VOLTAGE — -7 : |
. . . QOSCILLATOR TH SEE NOTE ;
l B
A.' Set: l le . 14 ISR IAY Asal \ 1N | . (5 o
POWER .......oovveviviviiienennsss. ON | ——2.3\, L — ' E ) ; SER
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REF GRID REF | GRID
DESIG | LoC DESIG | LOC
C1 F3] R} E-3 -
[~ C3} R2 F-3
(%73 A3l R3 A-3
CRI E-3| R4 A3

Circuit bourds have plated through
component holes. This permits solder- -
ing from either side of the board,

! . 1703A-R~-9

Figure 8-48. L'i!ne Rectifier, A2, Component Identification
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2345678910

g
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b A3Af |
REF GRID REF ' | GRID REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG | LOC DESIG | LOC DESIG | LOC DESIG | LOC | DESIG Loc
[ ] B-5 ] C11 E2 | LY E5 | L1 B-4 | R8 C5 | RiIB E-2
c2 B-5 ! C12 E-3 | L2 05 | Q1 C5 } R9 B-5 | R19 5
c3 cs | C13 D4 |L3 D-4 | Q2 Ccb5 | R10 E-3 | H20 B-2
c4 E-4 | CR} C6 | La E-4 | R1 B6 | R11 B3| Tt B-&
[+ E-4 | CR2 06 | L6 C4 | R2 B-5 | R12 E-2 | VRI B85
[« B-2 | CR3 C5 ] L6 C-2 | R3 C5 | R13 D-3 | VR2 D-6
[=:)] B-3 | CR4 c5 L? D-3 | R4 c6 ] R14 c3 | VR3 [»2-1
c9 B-4 | CR5 Lo ] L8 D2 | RS Cc6 | R15 B-3 | VR4 c5
c10 C-1 j CR? D6 | L9 D-4 | R6 D-6 | R16 E3 | xaz D-4
J1 E56 | L10 B8-3 | R? CE | R17 E-3 | XA3 D3
XA4 D-2

Circuit boards have plated through
component holes. This permits solder-
ing from either side of the board,
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Figure 8-49. Low Voltage Mother Board, A3A1, Component Identification
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Y
i
Circuit boards have plated through
component holes. This permits solder-
ing from either side of the board. I703A~R-8
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Figure 8-50. lGate, A4, Component I[dentification
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Model 1703A

Toble 8-23. Low Vo'tage Power Supply Measurement Conditions

DC VOLTAGE MEASUREMENT CONDITIONS

A, Set:

POWER MODE................. ACLINE
POWER ............0.convieviiieeess ON

All voltages are referenced to chassis ground.
All  indications are nominal and may
vary slightly,

I T
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A2 LINE RECTIFIER _ | ALLV WNOTHER -— .- ! SEE NOTE 3
'
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PARTS ON THIS SCHEMATIC

A

Fi J1

Q2

AJAI

c1

CR1, 2,7
ql,J
RI-3
VRI, 2,4

Y

cn3
CRiZ-I3
Q2
R25~-33
VR2
XA4

CHASSIS

BTIPI
0s1

wiz,13
r4

DELETED

Power Input and Line Rectifier

' Figure 8-51.
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Service . Model 1703A

Table 3-24. Low Voltage Converter Measurement Conditions and Waveforms

A B c " D | F f DC VOLTAGE MEASUREMENT CONDITIONS
h A. Set: D. Connect:
POWER .....eoevieeniirsivenrrenenss, ON
: POWER MODE................. DCLINE DCLINE.......ooovvvevennenen. 115 Vde
1 1 : B. Connect:
DCLINE ..oovveeeeerniiininnnnnn,. 86 Vde Measure @
, 3 Measure @ . E. All voltages are referenced to chassis ground,
““““ o All indications are nominal and may vary
\ 2. Connect: slightly.
2 . 2 : DCLINE ..vivvreeeiivrerneneennn.. 24 Vde
’ i Mensure @

' ¥ 'AVEFORM MEASUREMENT CONDITIONS

-m ] RO 'I LSRN XN+ J RN LN
i ‘ 4 500 MFD 10 vDC

oV JANR O N _— '.;‘3 A. Set: D. Connect:
——— CPRARIIE : ; POWER MODE................. DCLINE DCLINE...............covvvvv. 1L Vde
: R 0130-1802¢ o : B. Connect: M

N, i DCLINE ...c..cvvierreernnnennnes, 36 Vde casure v
o ! E. All waveforms are referenced to chassis
4 4 Measure W ground. The monitor oscilloscope’s vertical
L . . sensitivity (using a L:1 probe) and sweep
C. (‘0“““"-‘ speed settings are shown below on each wave-

i ' DCLINE ......c.oviiviviivinnnn.. 24 Vde formphﬂtogrnph'

Measure W

A3A2
|
50V/0IV S0V/DtY

REF fcaio| REFr lemip] RerF f[orio| Rer |eriDl REF |GriD| REF | GRID : 1OUSEC/ DIV IOUSEC/DIV

pESIG | roc | pEsie [roc | oEsiG | Loc | cesic |roc | pESIG Jioc | DESIG | Loc

3] 04 |co F.2 [CR3 A1 |a3 o1 | R? E-2 |RI15 E-1

c2 c4 jC10 E-1 |CR4 B-1 |Q4 E-1 |R8 E-1 | R16 D-2

c3 Fa |en F-1 |CRB c2 |RA1 €2 |R9 c3 |, F

c4 o3 |¢12 F1 | E c5 |RA2 c-3 | R10 E2 | T c-1

ch A3 |c13 D2 jLY c-2 |R3 E1 |RN F-2 | VR1 F-2

c6 E3 |C14 E-2 |MP1 A-2 |RA E-1 |R12 c2 jvR2 c3

c7 c3 |CR1 F-2 Jai c2 |R5 E2 |R13 E-1 [ VR3 c-2

ce B-1 |CR2 F-2 |Qz2 B-2 |R6 c3 |R14 £2 [xun F-1
X R ! 1TO3Ak=-B~ 24
Circuit boards have pfated through : Vmwmv
component holes. This permits solder- . IOUSEC/ DIV
ing from either side of the board. 1T03A-R =7 :

Figure 8-52. Low Voltage Connector, A3A2, Component Identification
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PARTS ON THI5 SCHEMATIC
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Figure 8-53.
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Mod=l 1703A

c2

seoAre :F -

VidU-¢3uy
150 MFD-75 yoc

Cc7

ing from  either

v 200274 o)
6 A3A3

REF GRID REF GRID REF GRID REF GRID REF GRID

‘DESIG Loc DES:G | LOC DESIG ] LOC DESIG | LOC DESIG ] toOC

(4] c4 | C6 £-3 ] CR? D-4 | CR6 C4 | LY E-3

c2 8-4 | C7 F-4 | CR2 8-3 | CAR? B2 | MP1 Cc-3

c3 A4 ] C8 C5 | CR3 B8-3 | CR8 E-2 | MP2 B-3

ca A2 ] C9 A-2 | CR4 E3 | L1 A3 T Cc-2

) o3 E-4 | Ci10 E:2 | CR5 E-3 !

Cireurt boards have  plated  through
component botes. This permits solder-

sicle of the board.

1703A-029-08-75

Figure 8-54. Line Rectifier and Filter, A3A3, Component Identification
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Muodel 1TO3A

Service
Table 825, Laote Measurement Conditions and Waveforms .'
. /0 A4 GATE -
‘ o P : : - - . PIo \
P/O A3 POWER SUPPLY MOD _ — —_ — —_ ————— A : XA4
| ' r 3 LIN_E- RECTIFI_E; 8 FILTER  M/OM LOW VOLTASE MOTHER .. ‘ - . >=>t_9'§i_. +BOV
DC VOLTAGE MEASUREMENT CONDITIONS A - = - : —t ' | 28OV l :
1 : ] Fi
‘ L3 P/O ' 0. 25A v t li926)
T ' LA 100 UL, ts26) . Ay : D 8>+ +80V
A, Set: | i3 CR ) }T\f"‘[" . —rrr l 3¢ t—< < e ok ©s0v Al
POWER ................ooiiivinvne., ON 3 Jo 7 0%:_1_ mo  kes ! : , vour T Vo
: IOUF ' : 1 I JOOK ,;; nIOUFI 2) Lo 0.25A _ I \—/ >0y d21 oy
4 = = - = v
. ved to chassis v 1 | > 4 CR2 TPt ) _revn LN & ——< € NS _[ b,
B. All voltages are referenced to chassis ground, ! 4 » . — ) T , . f:s'gur . N v 50V
All indications are nominal and may vary 1 q.I_ c2 ! Raok S : T : )
. > b -—
slightly, < i50UF | I l |12}
. | E :__E l o = , | i . 4>——-| +30V
3 I i l ]
<
: ) _ @ H2)
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| ! : ! I | HISY ; I
4
' | i | : ' — @24 | L
3 A, Set | < | ! | L |
POWER .................chvvvvevne.n. ON d P2 | s L6 | 0.;535 O] v he2)
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L 100uF 10QUF ! = 100UF I ;
[STANDOFF) ' < g ] = _ 22 1 l(92)
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E P . 24 b = | -3V 6 + 15y
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Figure 8-56. Horizontal Mother Board, A6A1, Schematic

j : - 8 b8




Maodel 1703A NService

P/0 AGAS

f TO AGAZ

TRIGGER
10

TO AGAI
MOTHER 8D

23

TO ABAI
MOTHER BD
23

e =

TO ABA2
TRIGGER

9
e

TO AGAL
MOTHER BD

23

S

TO ABA2
TRIGGER

________ _—
T0 AGAl
MOTHER BOD

23

TO A6A2
TRIGGER

9/10

AR

e

TO ABAI
MOTHER BD
23

e s s =

{ TO A6AZ
TRIGGER
9

TO ABAI)
MOTHER BD

23

———— =

ITOMA=C =]

Figure 8-57. Horizontal Preamplifier, AGA9, Voltage Distributor Schematic
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