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With changes described in Secﬁon VIL, this manual also
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““hers, see INSTRUMENTS COVERED BY MANUAL in

Section I
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S R  SAFETY SUMMARY

Tha Iollowlng general safoly precactions must be observad during ali phases of operation, :servh.@, , Q
and repair of this instrument. Fallure to comply with these precsutions or with specific warnings
elsewhere In this manuai violaies salety sfandards of design, manufaciure, and Intended use of the \
instrument. Hewlett-Packard COmpany assumes no liabillty for fho cuslomor s fallure to comply |\

| wlth these requirements. | . e

il GROUND THE INSTRUMENT.
| To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical \
ground. The instrument is equipped with a three-conductor ac power cable. The powsr cable \
must either be plugged into an approved three-contact electrical outlet or uged with a three-contact \
to two-contact adapter with the grounding wire (green) firmly connected to an -electrical ground \
(safely ground) at the power outlet. The power jack and mating plug of the power cable meet |
International Electrotechnical Lommlssuon (IEC) safety standards. ) , ‘

' DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. . o

Do not operate the instrument in the presence of flammable gases or fumes. Operauon of any
“electrical instrurnent in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualiied maintznance personnel. Do not replace componenis wilh i
power cable connected. Under certain conditions, dangerous voltages may exist even with the i
power cable removed. To avmd injuries, alwavs disconnect power and discharge circuits befure s
touching them. | b .

DO NCT SERVICE OR ADJUST ALONE.
Do not attempt internal service or adjustment uniess another person, capable of rendering first aid
“and resuscitation, is present. ‘

USE CAUTION WHEMN EXPOSING OR HANDLING THE CRT. | | | |

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scatt ering of glass fragments (impiasion). i
To prevent CRT implosion, aveid rough handling or jarring of the insirument. Handling of the CRT shall | 3
be done only by qualifisd mairtenance personnel using cxpproved safety mask and gioves. f

| | |

- DO NOT SUBSTITUTE PARTE OR MODIFY INS FRUMFM’*’ |
Because of the danger of introducing additional hazards, do not instail subswute parts or peirform | R |
any unauthorized modification  to the instrument. Return - the instrument to a Hewleti-Fackard j
Sales and Service Office for service and repair to ensure that 'safely features are maintained, 4 ‘
DANGEROUS PROCEDURE WARNINGS. - 0
Warings, such as the example °) tow, pieced2 potentially dangercus procedures throughout this | ’15
: ! . o - AT

manual. instructions . contained in the warnings must be followed. . }5

, %

, N .

. N R yg?g\

o ‘ ﬂange‘mus voltages, capsble of oans! ng demh are presemt in this En'sts'umem ;g

- Use extreme cau& oF when hanm:!mgg ﬁwﬁﬁng, and adjus?mg i
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| sscnom
i . GENERAL INFORMATION

1. INTRODUCTION.

”1,-2.‘-' ’I‘he Model 181A/AR is a lightweight, general
purpose, variable persistence, storage oscilloscope
with ‘plugin capability. The Model 181A and the
Model 181AR as shipped from the factory are in-
tended for bench use. The Mode! 181AR may be rack
mounted as described in Section I1.

1-3. The ‘Model lSl\A/AR is convection cpoléd and
‘operates within specifications as listed in table 1-1.

1-4. The variable perslstencecapabihty is especlally
useful for viewing slow-speed signals. Adjustment of
persistence time can provide viewing of a complete
trace wiih fading sufficient to prevent inter{erence
with the next trace. Display persistence can readily be
adjusted to eliminate flicker and still provide high
resolution.

1-5. The storage feature of the 181A/AR can be used
0 store single-shot ocenrrences for later viewing or

phoiographing. Comparison of waveforms can be ac- .

comphwé:ed by storing several separate occurrences
and later viewing them mmultaneously ’

1-6. The horizontal amplifier lms a direct-coupled
bandw:dth of de to 5 MHz. The ac-coupled bandwidth
is 5 1% to5Mnaz., With adynamic range of + 20 volts ,
the amplifier has front-panel selectable deflection
ranges of 1v/div, 0.2 v/div and 0.1 v/div. A vernier
control provides contiruous adjustment between ranges.
A nagnified sweep accuracy of +5% is maintained at
selectable magnifications of X5 and X16; and a front
parel BNC counector permits the nge of ¢xterral de-
floction gignals. The external input hae an inpuc im-
pedance of 1 megohm shunted by apnroximataly 39 pf.

1-7. A rear panel BNC connecior is provided for .

external control of CR1I biarking. A signal of
approxiimately +2V, 50 ns pulse width («10 MHz Cw),
will blank a irace of hormal intensity. The 1nput
resistance is 5100 ohms. ‘

1-8. "External outputsare provided threugh four rear
panel mounted BNC connectors for coupling plug-in
derived signals to external equipmant, - Siince these
outputs are dependent upcn the plug-ing utilized, the
appropriate plug-in Operating and Servize M'munl
should be referred to for ideatiiication cf th2 output
signals available. The output airplifiers can supply
3 mA, and will drive 1m,;«)da-“»'s a3 low es 1000 shms
w1th0ut distorticon.

1-9. A square wave signal of approvimately 1 kHz
is available at the front panel for calibrationyurposes.
Its amplitude of 70 volts I,e""-tu-pf~"" iz accurate to
£1%, and it has a risetiice of less than 3usec. The
signal may be used to sdjust berizontal and vertical
deflection factors and to compensate divider probes.

; o N
et ,
Wy -

\

1-10. ACCESSORIES SUPPLIED e
1-11. The standard Mnidpl 181A/AR Oncxlloscope 13
supplied with a mesh contrast filter, blue light filter,
230V fuse package, and a detachr{ble power cord. Also ‘
inciuded with the Model 131AR: z\}re\a rack mountmg o
xit and two chp~0n probe holders., s i

112. EQUIPMINT AVAILABLE.

1-13. Testmobiles, cameras, probes, v1ewmg hoods
terminations and other accessory items are anlable
for special.zod requirements. Inforraation on these and
the above described accessories may be obtamed from
HP Sales/Service Offices lmted in the rear of this .
manual, L

1-14. INSTRUMENTS CQVERED BY MAN-
UAL. o g

1-15.  Attached to the instrument is- senal number
p]ate. The' serial number is in the form 0000A0N006).”
It is in two parts; the first, four digits and the letter are
the ser:ial preﬁx and the last five digits ere the sufﬁx
The prefix is the same for all® identic:] mqt”u'nents
it, changes on.y when. a chan{'e is made to the instra-
mer.t. The sufiix however, is a+ wignea sequentia;ly and
18 dlfterent for each instrument. The centents of thig
manual anply to instramoenis wilh tlne senal riimber
prefix(es) listed under SERIAL NUMBISAS en the tntle

page. | | K

1-16.  An ‘nstrument manufucturae after the printing
of this manual may have a sevinl niaber prefix that

is not Lsted o7 the title page. lnm unlinted seriai
number indicalcs the instrument is ¢iYerent f{rem:
these describzd in’ this manual. The mar nal for tais
nesver iartrumert {8 accorny anied by a ycllow Manual
Chang2s supplepnent. This su P mmtcoma*ns”c’mnpp
information” that veplains now to adavt vhe rnerual Lo
the nesver insti aieent, '

1-17. In addition to change informnticn, the swple—

menrt may contain m*‘ormatxon for ecriecting orrory in

the manual. To keen this manual ag current and ac

curave €8 possible, Hawlelt-Pachard recommends that

gou periodically requoss the loteot Munual C hanges

supplemont The supplement for tivis manual is identi-

tiec with th.e rzanual prini clate and part number, both
of which appear on the manual title page. Comph-

meniary cnpies of the supplement are available from -

HCW](‘“ Plldu nd

iI-18. For information concerning a serial number
prefix that is pot listed on the title page or in the
Manual Changes supplement, contact your nearest
Hewlett-Packard office. |

1-1
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0. 2 set:ond to raore ‘.mn one mmute, or nor mal kg 624 lh) Model 181 AR (mck) Net 11 8 kg (% Ib). §
P31 peraistence of ay p"ox 40 i sec. | | BRI |

Storwge Time; From WHITE m ;de to STORE, traces oo '; 0 ¥ . ‘\
muy ba sloved at redu ced intensity for more iham OPT»ONS' ¢ Lo ‘ Bt DR
one hour. To VIEW m ode, traces may be vimmed b P :'
at normal intensity i e more: than pne minute. O(H 100 or 2UOV ope\mhon o
From MAX WHITE rnc;de tg STORE, ‘traces 'may - - 004 110 or 220V operstion ', Ch
be bwrea at redueed in:ensny for more than 5 31c P31 nhosphor, nonmgratlcule '

Dersisience‘ COHJMIOUEII" wrmbfe from. leSq than

Twpe' apprommately 1 erz squar wwe, lgassthan Lo ances down to lk ohm mthbut dlstorn\?n. Lo ‘\ i ;
‘3 usec rise tinde.| | R A TN
VOltdge- 10v peak~t0~peak a('cur'acy :1%._ L s v;-\.“y..;,'.,‘ R Lo R 1
\ ‘ GENER.M. S SRS R |
cuucam mw 'ﬂ.m AND csm mms R A R L SR St i
0 ' R 7 : ! : L Y oo '\ i
Tyve: poatv«amelera*or storage tube, 8.5 kv ag- »anirou"nent Model 18IA/AR USClHOS(YopP with * :'\.

graticule maried'in . 95 centimetm r;quares.. ’I‘emp«ﬂrature. 0° Cto +5‘5 C A o \“.‘
‘Subdivisions oi 0.2 div o2 major axes. Front Lo Humidity: to 9‘3% relative humldlhy tu 40 C Vo
. panel recessed TRACE ALIGN aligns tr‘}ce with ¢ Altitude: to 15, 000 ft. p "
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5 - 2-1. INTROUUCTION R . 212, 230V OPERATION. It the 1nstrumem is to bﬂ A
co R operated from a 230V ac ‘power Scurce, set the rear-
e Thxq sectlon of tho manualcontam§ mspectwn dnd panel SFLECTOR alide switch’ to 230. Rep'are the fusm. R

R mstall.mm pmcedures for the Mudel 181A/AR Oscillo-
~ seoupe. liv.addition, par'kmg and clalmq“procedures are .
. d:sculqsed m the Pvenl aamage nacourb durmg shlpment

' 2-3 mr'uu. mspecnom

X .

g

have. bem checked . for’ vompleteneqs and the instru-
ment has been checked mfi'chamuilly and e Lloctncally
Pmcedureq for rcheckmg electtical performanee are
given. in Section' V. If the contents are ‘incomplete,
if there is ‘mecharical damage or defect, or if the

instrument . does not ‘pass’ the Perfommnce Tests,
", notify ", the nearest' Howlett- Packard office.' If the

shipping container is' darnaged,” or the cuﬁhmnmg

materlal shows ‘-ugnsof stress, mmfy thecarner as well +

as the prlett Packdrd ofhce Keep ‘the sblp')mg
matemals for carrier’s inapectior, The. HP office will

) arrange fm' repair or replacement at’ HP ophon with: -

out waltmg for claim settlement.

2-5." 'HEPACKING FOR "SHIPMENT.' |

2-6.. If the mdtrumont is to be’ shlpped to a Hewlettﬂ
" Packard Sales/Service Office, attach a tag toitshowing
owner’s name, address, instrument model number ¢ and o
serial number, and a descnptlon of the ‘service re-

guired.

)

. - 2-7. Use the cngmal .5h1pp1n[r c,nrmn and packamng
\ materials for re*.shlpmem if they are not available, the

1

HP Sales/ &,m'wc ¢ Office will provide mform.ztlon and
rw*ommen( moqq on material to be used,

2-8 PREPARATION FOR USE.
m powm nﬁoummsms

‘2 10 The Mode] 181A/AR requnos a 115 V or 230V
£10%, single-phase, 48 to 440 Hz power a[ource capab]c
o of supplymg ‘/2) VA maxmmm :

? 11 11‘3\/ OPFRA'I K)N 'l‘hls ingtrumen, . as shlp

ped, is ready for upmat*on on 115V ac. Before applyin

power, check - the r“dr-panel slide , switch, lahe!ed

SELECTOR, for proper position, It should be set 80

that 115 i visible. Check' the fuse to verify that it. i8

the proper value to provulo pmtechon for 115V opera-

/

tion uf the instrurnent. - S RN

poo

. o Inswct the shx,mpmg contamer for damage It the :
T s‘m»pmgcantamcror cwhlonmg matenal is damaged,
~it should be kept until the cuntmts of th«’ shipment .

“dard power recéptacle (wall outiet) vmhgumhom SR

217, Both the Model 181A and the Model 181AR,

with the proper \alue "or 230V operatmn ?

bl

) s ! n . "
q ISR .

2- 13 THREE-GONDU 'mn POWER CABLF o

[ o Al

) 14 Thls mstrument is eqmpped w1th a three-{

conductor power cable that, when connected to an ap-
propriats’ recepiacle grounds the 1ﬁstrumevxt uhrough
the offset pin. The power c'vhl«: requn‘vd dvnpndfy onf»‘
the ac mpuu voltage, and- the country in which the in-
strument is to’ be used. Figure 2-1 illustrates the step- |

that ave used throughout the. Umted States and.in’ .-
. .other countries. The HP part numkher shwwn mhacent
" to sach receptacle drawing is the part number for a
power cable equipped with a mahn.g‘ plug tor that
receptacle. If tke appmprmte power cable is not in-
“cluded with the instrument, homv the nearest Hewlett-
- Packavd: “}dies/Selvwo Ofﬁce .mu a w*plﬁ(ﬂ@mmt cable
: wnll be pmv:ded ' '

1

o 8120496 o i 8’8?0?296 : b

1800A-008-06.78 |

L

* Figure 2-1. Power Reroptacles.

2-15. Mhen npem ,uw tlm Muue! lﬂlA/A'R from &’

, two-e ortact power outlet. uw r! three: t'onductnr to .

two-conducior adapter. Presitve the safsty feature b" S
qrou*xdmg the udapter fle. 'w(* (thnrd) lend

2.16. mswumm Mmmnm.. o T

as shlppod from the fmtory, are intended for bench
use.. The Mode! 181AR, however, may herack mount-
ed.- A kit for cenverting ‘the Model .SIAR to a rack .
mount is suppzwd with each instrument. nstructions |
‘for making the conversion are given befow. bee figure !
22 for parts adentlﬁcatmn "

) W
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Model 181A/AR

Section III -

SECTION 1l
OPERATION

3-1. INTRODUCTION.

3-2, The Model 181A/AR is a light weight, variable
peirsistence, storage oscilloscope using plug-in vertical
and hiorizontal modules. Both highand low voltage pow-
er supplies, a calibrator, the CRT, and circuitry for
the varialfe jersistence and sterage operationare con-
tained in the Model 181A/AR. A compartmenttor the
horizontai snd vertical pluiz-ins is lucated inthe lower
g‘,ortwn of the iMudel 1816 and in the nght hand portion
of the Model 18141, In both models e counpurrtment
i3 designed to ac:owt the vertical plug in on the left
side and the horizontal plug-in on the right. The plug-
in units miigt be iacked Llogether before being mserted
into the corpariment(sce plug-in manuals)

3-3. OFERAVING @“”Z@NSWERATIONS.

3-4, Prior to operating the Model 131A/AR, the oper-
ator must have 2 thoroughundsrstanding of instrument
operation and ¢ontrol functions. This section should
be readinits eniirety boforeatievapting to operate the
instrument.

4 m'rv

CAUHDN%

\MMAAMJH
To .wuid CRT damage, the {ollowing pro-
cedure should be followed cvery time the
instrument is operated.
-5, The forlowing are steps that rmust be taken prior
toapplying pownsrtothe Mode! 1814 /AR Oscilloscope.
a. Denvreass WRITE push buiton,
b, Sul PEHSISTENCE conbrol fully cew.
c. Set INVEWSBITY control Dhully cow.
d.  Apply power to Model 181A/AR

e. After 3 wminutes, the entire C}m viewing area
should be evenly flooded sreen. ‘
NOTE
i there 18 no green illumination, furn
instrument off and check all CRT con-.
nections,

3-6. COHNTROLS AND CONMECTORS.

3-7. The toostion of Operating controls 2nd connectors

is glhown in Pigure 3- L logether withn brief explanation
of their functions., Additional information regarding

gome of thase controls and connectors is provided below.

3-3. FRONT #AMEL

3-9. VOOUS ANTY ASTIGMATISM, These controlsare
providedtoassure nniform focus of the trace over the
entire CRT screen.  To adjust, sct the Presentation
Selector to WRITE, center a low-intensity spoi on the
CRT screen, and adjust FOCUS and ANTIGMATISM
eontrols for & smail, round, sharply locused gpot.

Readjustment of the ASTIGMATISM control is seldom

required except, for example, when the vertical plug-
in is changed. ‘

3-10. STORE. . Ia order to reiain wh_ate‘ver is visible

- on the CRT, depressthe STORE push button. The sig-

nal will be stored at reduced intensity, resulting ina
storagetime of greater than one hour. The INTENSITY,
PERSISTENCE, FOCUS, ERASE, and HORIZONTAL
POSITION controls do not affect the presentation in the
STORE mode. |

3-11. insome applications, it maybe desirable to show
several cverlapping traces at once. This is possible
through proper manipulation of the PERSISTENCE and
INTENSITY controls. ‘Simply obtainthe desired mul-
tiple trace display in the WRITE mode, then depress
the STORE push button.

3-12. A display stored on the CRT when power is re-
moved from the instrument will remain stored for
several days. In order to observethis storeddisplay,
depress the VIEW push button and turn the POSITION
control on the Vertical Plug-in counterclockwise prior
to restoring power to the instrument. This prevents
a bright spot from being portrayed on the screen due
to the initial surge from the CRT write gun.

3-13. Several individuai waveforras may alsobe stored,
eventhoughtheyare writtenat differenttimes. Having
storedatrace, for instence, the operator may cnoose
to switchback tc WRITE and recordanciher trace, etc. ;

prior to erasing. And by turning the Model 181A/AR:

power off, as few as one trace a day can be recorded’
foraweelr or more, dependingontotaltime instrument
is turned on, as ‘atoragn t me would decrease accord-

ingly.

5-14. VIEW. To observe a previously stored display,
depress the VIEW pushbutton. The stored display will
be intensified to a brightness level determined by the
intensity and persistence vilues selected during the
write process. Again, the INTENSITY, PERSISTENCE,
FOCUS, ERASE and POSITION controls do nct affect

the dxsplay
[
1; CAUTION 3
[

Excessive intensity for long duration
may damage the CRT storage mesh.
The INTENSITY setting for any sweep
speed should be minimum usable in-.
tensity.

3-15. NORMAL. Selection of thisoperating mede dis-
ables the variable persistenc# andstorage features of
the instrument. It will now functionasa conventional,
general purpose, oscilloscope. The PERSISTENCE
controcl does not function in this mode. Always adiust
INTENSITY in WRITE mode with minimum PERSIS -
TENCE, for no blooming, then switch to NORMAL.
Do not 1n¢rease intensity beyond this level while in
NORMAL.
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1. FOCUS: Controls sharpness of writing beam. 17, DISPL.AY: Selects source of horizontal i‘nput
2. STORE: Retains displayed signal at reduced signal.
intensity for long time storage. 18. AC/DC: Selects AC or DC coupling of an ex-
. . . 1 pe ir N t . | Fpre , .
3. VIEW: Ilatensifies stored display to brightness ternal horizontal input signal
level for viewing. i9. EXT INPUT: BNC connector {or coupling an
4. NORMAL: Selects operation as standard os- external horizontal input signal to oscilloscope.
gg;g;ﬁogfl“ 5;‘%& intensity level (reyfer' to par- 20. POWER: Push-button switch with indicator
9. WRITE: Operates CRT at normal writing rate , light for turning oscilloscope on and off.
with variable persistence. 21. CALIBRATOR: Provides a 1-kHz square
6. MAX WRITE: Operates CRT at maximum wave signal at 10v pk-pk.
writing rate with variable persistence. IXEAR PANEL
7. ERASE: Removes stored or wriiten displays, A. AC INFUIT: 2-wire ac power line input jack.
- PERSISTENCE: Controls endurance time of B. MAIN GATE OUTPUT: BNC for connecting
displayed signal. ‘ main gate to external equipment.
9. ASTIGMATISM: Adjust roundness of writing C. DELAYED GATE OUTPUT: BNC for connect-
beam. | - ing delayed gate to external equipment.
10. TRACE ALIGN: Roiates trace around center D. DELAYED SWEEP OUTPUT: BNC for con-
of CRT face. ‘ necting delayed sweep to external equipment.
11, 'FIND BEAM: Returns display io CRT. E. MAIN SWEEP OUTPUT: BNC for connecting
12. INTENSITY: Controls brightness of display. main sweep to external equipment.
, : s o) s L F. Z-AXIS INPUT: BNC for connecting external
13. POSIT].ON. C(.’a.r,ﬁe adjustment .t display’s intensification or blanking signal. :
horizontal position. | ‘ ;
14. FINE: Fine adjustment of display's horizontal G. FUSE: AC Jine fuse for 230vag operation.
position. ' H. FUSE: AC line {use for 115vac operation.
15. MAGNIFIER: Magnifies horizontal display. J. LINE SWITCH: Input power switch for selec-
16. PHASE/BANDWIDTH: Selccis between nor- ton of 115vac or 230vac oporation.
- mal operation (BANDWIDTH) and XY opera- K. GROUNDING CONNECTOR: 3-way connector
tion (PHASE). Located inside on board. jack for instrument grounding.

Figure 3-1. Front and Rear Panel Coalrols and Connectors.

e
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3-16. WRITE,
establishes the CRT in a condition for variable per-
sistence display of a signal which can later be stored.

Use the minimum INTENSITY and maximum PERSIS-.

TENCE required to obtain the desired display.
3-17. MAX WRITE. Operation in the Max Write mode

(MAX W. ) provides a more rapid build-up and display

of fast single--shot signals. Since the background il-
lumination also increases more rapidly, the CRT con-
trast level :md storage time are reduced

3-18. ERAY E Depressing the LRASE puzh button will
remove stored signals from the CRT when either the
WRITE or MAX W push buttonis depressed.  Stored
or written displays- that remain visible after erasure,

may require the ERASE push-butten be held depre*:s- |

ed for approximately 30 seconds.

3-19. PERSISTENCE ANDINTENSITY. These controls
determine the viewing time of a signal being displayed.

The INTENSITY sets the brxghtnnss of the trace as it
is written. The PERSISTENCE coatrol is used to
establishthe desiredduration cf signal viewing without

rewriting. Itaccomplishes this by varying the rate at
which the displayed signal is erased.

3-20. TRACE ALIGN., The TRACE ALIGN adjustment
control compensates for external magnetic fieids thaf
may affect the alignment of the horizontal trace with
the graticule. Thealignment should be checked when
the instrument is moved to a new location and the ad-
justment made whenever necessary.

3-21. ¥IND BEAM. Off-screen positioning of the CRT
beam may occur due to initial improper control set-
tings or a very high dc input signal. The beam may
be brought back on screen by depressing the FIND
BEAM push button. Adjust the horizontal and vertical

position controuls to center the beam (refer to the plug-

in manuals). Adjust the INTENSITY controltoobtain
a vigibie trace.

3-22. DISPLAY. This control determines the input
signaltothe horizontal amplifier. With the DISPLAY
control setto EXT CAL, the external horizontal input
signal is coupled dxrectly to the horizontal amplifier.
As the DISPLAY control is rotaied counterclockwise,
the external signal is increasingly attenuated. When

the DISPLAY control is fully counterclockwise (INT),
the external input signal is disconnectedandthe inter-

nal sweep is coupleddirectly to the horizontal ampli-
fier. With the DISPLAY controls s¢i to EXT CAL,
the insertion of a 1v signal into the EX'Y INPUT jack
will result in a 1-division deflection in Xl, 5-division
in X5, and a 10-division deflectioninthe X10 position.

3-23. MAGNIFIER. The MAGNIFIER provides switch-
ed gaii levels in the horizontal amplifier of X1, X5,
or X10. Inthe X5 or X10 positions, the horizontal
gain is increased to provide an amplified display of
five or ten times, respectively. The MAGNIFIER is
usable in both internal and external sweep maodes.

3-24. CALIBRATOR. Asquare wave signal of approx-
imately 1kHz. 10v canbe used for vertical sensitivity

calibration anc for probe compensation adjustment.

The CALIBRATOR output amplitude is accurate with-

in £1%. Risetime of the square-wave output is less
than 3 sec.

,DepreSsing the WRITE push buiton -

D . SectionIN

3.25. REAR PANEL. ' =

3-26. OUTY'UTS. Main and delayed sweep and gate
signalsareavailableat rear panel BNC connectors of
the Medel 181A/AR. These outputsare provided from

separate isolationamplifiers which can supply 3 ma and
will drive impedances as low as 1000 ohms without
distortion. The plug-ins used ir the Model 181A/AR

" and the control settings employad determine the cut-

put signals available.

3-27. Z2-AXIS INPUT. Anexiernalsignal can be util-.
izedfor control Of CRT mtens-ty Ar ear-panel raounted
BNC conaector permitsadirect conrectionto the CRT
intensity gate amplifier. A signal of approximately

+2v, 50 ns pulse width (<10 mHz CW) will blank a

trace of normal intensity. Input of a negative signal
can be used for beam intensification.

3-28. AC LINE INPUT. A three-conductor ac input
jack is providedfor power input. Also located on the
rear panel is the 115/230v slide switchand the required
fuses for 1156 vac and 230 vac operation.

3-29. INTERNAL

3-36. PHASF/ BANDWIDTH. The Model 181A/AR can
also be usedfor phase measurz2ments. . Positioning the
PHASE/BANDWIDTH swiich to PHASE causes the
horizontal input signal to be delayedthe same amount
of time as the vertical input signal.

NOTE

Make certain the control is returned to
the Bandwidth position after making phase
measurements.

3-31. PLUG-IN UNITS.

3-32. The Model 1814/AR Oscilloscope requires hori-
zontaland vertical plug-ins. The deflection sensitivity
of the CRT may vary slightly withdifferent units. Plug-
in units should be calibrated when firsi installed or
when shifted between oscﬂloscopeb. The horizontal
andvertical plug~inunits must be locked together prior
toinsertion intothe Model 181A/AR main frame. Con-
sult the respective plug-in Operating andService Man-
ual for operation and capability information. Blank
plug-ins, both single and dual, are available for

- customer fabrication of specialized vertical ampli~

fier and time-base plug-ins. Refer to Table 4-1 for
power supply current capabmtle

3-33. MAGMETIC INTERFERENCE.

3-34. The CRT is provided witha mu-metal shield for
protection against magnetic fields. Duetothe sensi-
tivity of the CRT, it is possible that the strong magnetic
fieldfrom nearby motors, ac line transformers, etc.,
may still result in a noticeable beam deflection. 1In
this event, reorient or relocate the instrument with
respect to the interfering device.

3-35. OPERATING CONDITIONS.

3-36. DEFINITIONS.

'3-317. Several words and phrases, the definition of -

which may vary slightly from commonusage, are used

3-3
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todescribe the operai':ion of the Model 181A/AR. The
definitions of these words and phrases which mpply to
the Model 181A/AR are as follows:

a. WRITE-To transform an input¢ signal mtu
v131b1e display on the CRT screen.

b PERSISTENCE- The length of time a written
display remains visible on the CRT screen (ENTEN-
SITY and sweep time constant).

c. STORE-To retain, atreducedintensity, 2 dis-
play which has been written en the CRT.

d. VIEW-Toredisplay ontha CRT screen, at nor-
mal intensity, a stored ,gisplay.

e. ERASE- To remove all displays, and blooms:
which have been stored, or wmtten with persistence
on the CRT.

. f. INTENSITY-The brightness of a display as it
is written on the CRT screen { PERSISTEMCE and
Sweep Time Constant). y

g. 'BLOOM-A v151ble, non-symmetmﬂal expdn-
sion of a display written on the CRT screer.

B :ana—n-an

Pigure 3-2, Fade Positiveand Background Hlumination,

3-4

Model 1814/AR -

"~ h. FADE POSITIVE-Display obscured by slow
bloommf; see Figurs 3-2A.

i, BACKGROUND iLLUMlNATION A green cloud
of ﬁlummatmnvmble on the CRT screen, see Flgure

3-2B.

j.' SWEEP TiME-The time (inseconds, millisec-
onds, or misroseconds) requiredfor the beam Lo move
horizontally oae unit of dlstance across the CRT screen,
when writing a display.

3-38. CORTROL FUNCTIONS.

3-39. PEHSISTENLE ANDINTENSITY. These Lontrols
contribute to the duration of afterglow of a display. The
PERSISTENCE control sets the rate at which a display.
is erased; INTENSITY setsthe brightness of the trace
as it is written. With a given PERSISTENCE setting,
the actual duration of trace afterglow may be increased
by increasing the INTENSITY. Since the PE RSISTENCE
control sets the rate of erasing a written display, it
follows that 2 brighter trace will require more time

to be erased. Conversely, 2 display of low intensity

will disappear more rapidly. The same principle
applies to a storod digplay of high and low intensity.

A AR ARNAR
CAUTION

The storage mesh of the CRT is not
easily damaged, however, a high-
intensity repetitive trace or spot, writ-
ten on the screen for an extended time,
way not erase completely. To prevent
CRT damage, use minimum INTENSITY
which will give the desired display for a
given PERSISTENCE setting.

3-40. PRESENTATION SELECTION. Push button
controls select the mode in.which the CRT functions.
With ERASE push button depressed, the other three

- functions are disconnectedandall stored and persist-

ing displaysare removed from the CRT. The WRITE
and MAX W. modes are ‘the only conditions in which

a display may be written on'the CRT screen. The .

STORE ‘mode disconnccts the WRITE and ERASE func-
tions and retains written displays (at reduced intens-
ity) on the CRT. INTENSITY, PERSISTENCE, and
ERASE do not function in the STORE mode. The
VIEW mode intensifies the stored display to a set

brightness and again, INTENSITY, PERSISTENCE,
and ERASE do not affect the display.

3-41. MAX WRITE. When MAX W. push buttom:s de-
pressedandthen the ERASE push button is depressed

and released, the storage surface is erased and then
primed (or pre-fogged) to allow much faster writing
or the storage surface. The display, however, has
reduced contrast and fades positive more rapidly. The
contrast and storage time are also reduced in this
mode. |

3-42. OPERATING TIPS,

3-43. This information is provided toaidthe opcerator
in becoming familiar withthe Model 181A/AR controls
and their functions, andtoserveas a guide for obtain- |
"ing the desired CRT display.

a. For unormal persistence operation, depress
WRITE push button and turn PERSISTENCE control
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fully cew. Slowly rotate INTENSITY contro‘ cw to a
point where no trace blooming appears. Depress
NORMAL push button; do not increase INTENSITY
while in. NORMAL. If sweepspecdis changed, always

- check for proper intensity usmg the abuve procedure.

|
l
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When not actively using the cscilloscope,
switch to STORE or VIEW mode, thus
turning off the wrile gun and eliminating
the possibility of burning the storage mesh,
Whenin WRITE, NORM, or MAX Wmaode,
any visible trace may cause permanent
damage to the CRT if display is left for

relonged periods oftime. To prevent this
from happening, periodically ¢erasethe dis-
play or switch to STORE que if you wish
to retam the image. :

b. For variable persistence opefatiorz, press the
WRITE push button. Use minimum INTENSITY and
maximum PERSISTENCE compatible with display.

c. Ue MAXWRITE mode only for fast sweeptime,
single shot display, or Lo improve the uniformity of
trace intensity. The MAX W. mode causes more rapid
positive fading onthe CRT and persistence or storage
time of the display is thus reduced.

d. To store a display, pressthe WRITE pvnah but
ton, adjust the INTENSITY and PERSISTENCE fcr che
desired display, and press the STORE push buttow.

e. Toviewastored display, press the VIEW push
button. ' '

f. Tostore more thanone display, press the WRITE
push button, set PERSISTENCE f{ully clockwise and
. INTENSITY as required; allow first display io be writ-
tenonthe CHT. SelINTENSITY fully counterclockwise
andconnect the second sigualiobe stored, Reset ver-

tical POSTTION if c,emond display is not to be super-

imposedonfirst. Slowlyrotate INTENSITY clockwise
until second display appears. Pressthe STORE push
button. -

g. A display which is stored when the Model 181

A/ARpower is turned off will remain stored for sev-
eral days. To redisplay the stored waveform, press
the STUREF pushbutton, turn POSITION controls fully
cew belux"e turning power on, Apply power to Model
181A/ARandallow 5 minute warm-up.
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h. To erése all persistent or stored displays, set
modetoWRITE ( or Max Write ) and then the ERASE
puuhbuttonfora.ppraxlma*elydqec onas, Lhenreleaoe

i. If only a portion of 2 slow sweep display is de-
sired, press the STORR push button when the irace
has beenwy 1ttentothe desired point; the write gun is
blanked and the written poriion iy stored.

j. Use a viewing lmod,

T desired, to improve
screen- mmlay onmrast. |

i

3-44. SINGLE-SHOT OPERATION,

3-45, To write or stor sxsmgle—u;wt QPICAEG‘”{]P!.‘L, atrial
setiing of INTENSITY ig the best approzch. Th
tude of the phenomena and the sweep-time requzred
todisplay it will affeci the persistence, For exampie,
with inaximun: PERSISTENCE and soma satiings of
INTENSITY, a single-shot straighi-}ine may bloom.
A ningle- shot mgnalthh amplitude variations may not
cauvse bloom. To determine the best INTENSITY set
ting, connect a signal “which approximates the sweep
time andamplitude of the single-shot signalto be writ-
ten. Set PERSISTEMCE fully clockwise and trigger a
single swesp of the test signal. Set the INTENSITY
as far as possible without cuising blooming, Repeat
this procedure, varym L:WIN".‘ENC}ITY, until the proper
display is obtained. ‘¥'nissetup shouldgive maximum
persistence to the single-shot display. After the sig-
nal has been written, pressthe STORE push button to
retain the display. o

3-46. Single-shot signals which require a sweep time
faster than 20 microseconds per division can be writ-
ten with more brightness by switching to the Max Write

mode. The screen will be unevenly illuminated after

erasing when in Max Write, Figure 3-2B; however,IN-
TENSITY canbe set high enough to make the dispiay vis-
ible throughthe illumination. A displaywrittenin Max
Write will b@ more rapidly obscured by positive fading
than a signal written in NORMAL.

3-47. Single-shot signals which require a sweep time
between 200 and 20 microseconds per division may
have low brightness ai the center of the screen. Fire
a single-shot test signal with INTENSITY ané PERSIST -

ENCE fully clockwise and press the WRITE push but-
ton. If center gcreen brightness is low, wait for one

to three minutes for the low brightness areato become
brlghter Likewise, if the entire display brightness

appears below a usabh, level, or the display is not
vigible at all, wait for one to fxve minutes for the dis-
play to appear.

3-5/3-6

¢ ampli-







4-1, INTRODUCTION, '

A

4-9. This section provides cirzuit theory analysis of
the Model 181A/AR Dscilloscope. Sinve variable per-
sistence and storsge techaiques may be somewhit un-
farniliar to the veador, biasie theory of operation will
be explained first to aid in grasping these conconts.
An over-all block diagram is explained next, {oliowed
by a detailed descriptica of the tndividual circuits.

A3, WHR PERSISTEMOE & STORAGE,
4-4. STORAGE PRINCIPLES.

4-5, TheModel 1RIA/AR Storage CRT consists mainly
of a conveational electron gun with deflection phrtes
{write gun), an aluminized phosphor viewing acreen,
2 pair of flood guns operated in parallel, fiocod beam
shaping and acceleraling grids, aflood beam collinw~
tor, 2 collector mesh, and a storage mesh as shown
in Figure 4-1. |

4-6. The write gun functions as . conventional eled -
trostatic deflection gun, delivering high v=iocity elec-
trons to selected poinis unthe phosphor viewiag screen.
The elements which provide storagea nd variable per-
sistence are located between the wiite gunandihe phos-~
phor. It is for the above reason we st pay atten.
tlon to the intensity level in NORMALas we are weit-
ing through these storage elements. '
4-7. The flood guns are physically located just vat-
side the horizontal deflection plates. A ¢loud of elec~

trons is émitted by each {lood gun cathode, These

clouds ave combined, sihaped, and accei2 rated by two
control grids. It should be noted it under cer {aincon-
ditions the two electronclouds wilt aproar as light areas
onthe viewing screer when the instrumant 1s {ipost preved
on. Thecombine clond is further shapedandaciciar-
ated by the collimator { a coating on the inside of the
funnel section of the glass). The posiive yeliuge on
the collimator is adiusted so thal the it
tron cioud just fills ihe TRT viewing scremn The
eloud is further accelerated toward the Siovuge me sh
and viewing screen by the collector mesh, Alter pas-
ging through the colleetor mesh, the fleod electrons
&wmw:rrmmmmawmmmbmmnmmm
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Figure 4-1. Simplified CAT Counstruction.
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T

are further controlied by poténtials on the storage
mesh and surface. '

4.8, The storage meshislocated betweenthe coilector

meghandthe phosphor. The back side of this mesnls

coated with a layer of non-conduciive material, The
storage of information takes place on the surface of
this non-conductive material (storage surface).

4-9. The basis for storage of information oirthe non-
conductive material is the secondary emission ratic

curve shown in Figure 4-2. Thiscurve shows the ratio
of the number of electrons leaving the surface to the

energy of the electrons striking the surface. Atan

energy of about 40 electron/voits (ev) the number of

electrons leaving the surface is egual iu b nunher
arriving. The point where the gecondury &miznsion

ratio is egual (o unity iz culled "first Crosgnver. "

ihe surince.is bombardedwithelectrons with more than

40 pv of energy, the surface poteniial riges beesuge
more elacirons are leaving thanarriving. I7 e sus-
face is bombarded wiih plectrons with less than 40ev
of energy, the serfae potential dedreases because
fewer electrons are leaving than arviving.
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4-10, When the ERASKE push eitlon i3 pregsed, the

storage mesh is changed to the game potential ag e

collector mesh (+108v), The storage aurface 18 aiso
changed to pesrly this sarac poientiod Wy capacitive
coupling. Since the surface is then telny bombarded

s
[

by electrong withenergios mach higher thanfivet croag-
over energy, the entire storage potential boocowmes -

equal to + 156 volts, The surface potential cannol bt~
creage bevond +156 volts because the sullenior e
would tiien weopel the emiiied wiectrons back Lo the
storage surface, tending o decrease the surface po-
tential. |

4-11. "When the ERASE push button is velensed, {see
Figare 4-3) the slorage mesh 14 now changed to +3. 9
volts and the storsge suriace follows to the same po-
tential by ‘capacitive coupling. - The surlace potential
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then decays to zero volts by action of the flood gun
electrons (surface below first crossover, brought to

flood gun cathode potential). After 100 ‘milliseconds,
the storage mesh is raised to +13.3 volts and held

there for 200 milliseconds. The storage surface fol-
lows to +10 voits by capacitive coupling, butimmedi-
ately starts decaying toward zero volts by capturing

flood gun electrons. Atthe endof the 200 milliseconds,
the storage mesh is brought back to +3. 3 volts. The
storage surface is consequenily redm,,«ed from zero

volts to -10 volts by capacitive coupling.

4-12. Since the write gun electrons reach the storage

suriace with energy much higher than first crossover
energy, they charge the surface ina positive direc-
tion whw egverthey girike, This charge pattern on the
storage suriree remains {or a considerable length of
time stnes the slorave malerial is a very good insula-
tor.

4-13. Those areas of the stovage surface which are

charged i neay zeva volts allow the Neld crealed by
the high posstive potenmtind on the post @« “r'e.?mmw to

"reach throush' and capture [ood gun electrong, ac-
celerativg then to strike the phosphor viewiny screer,

theveby causing the phogphor to emdt light, Thugthe

pattern of charge on the storage suciace is made vig-
ihie. '

214, The R»-cowary elrctrons enitted by the glornge
sacface whore the write gun electrons strike must

cierge the serface from its eraged potentink to aboul
-3 wim h:uomﬂuode‘cvtmns can be captured by the

‘Model 161A/AR

post accelerator. Thus the writing speed of the CRT

could be enhanced by erasing the surface to just below

this "cutoff"” level. Thisiswhatthe MAXWRITE mode
does. The disadvantages of operating inthis mode are
reduced storage time and reducedcontrast ratio. The
"cutoff' potentials of various aceas of the storage sur-
face may not be exactly the ame. Thus, the back-

ground iliumination may not be wniform when the storage
surface is erased in the MAX WRITE mode.

4-15. VARIABLE PERSISTENCE.

4-18. Figure 4-4 represents the method of obtaining
varidble persistence. The unwritten storage surface
after erasure is at approximately -10 volts. Those
areas of the storage surface which are struck by elec-

trons fromthe write guz become charged to near zero

yolis. A +10 volt pulse applied to the storage mesh
moves the unwritten areas of the storage surface to
near zero voltsandthe writtenareas tonear+10 volts.

While at this potential, the written areas of the stor-

age surface attract and capture flood gun electrons,
whichtends to lower the potentizl of thess areas. When
the storage mesh returnstoits normal level, tihe otor-
age surface drops 10 volts. The unwritien areas of
tiw storage surface return to a -10 volt potentialand
the written areas return to a slightly negative poten-
tial, somewhat lower (more negative) than their ini-

tial value. This decrease in potential reduces the

abilily of the post accelerator potential to reach through
and capture flood electrons, thus redut'mg; the trace
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) 1 4-17. If this procedure is repeated many times, the be turned off. This isdone in the STOKE mode; how-
stored trace will eventually be erased. The fime re- ever, thefloodgunsare turned on occasionally io per-
quired to accomplish this erasure is controlied by mit viewing of the stored trace at a reduced intensity.
varying the duty cycle of thepulses applied to the stor - € - B¢ Z
age mesh (or by varying the pulse width if the pulse 4-23. OVER-ALL DESCRIPTION.
repetition rate remains fixed). ' 4-24. GENERAL. '

4-1%. During thetime the storage mesh is puised pes- 4-95. The Medel 181A/AR Oscilloscope consists of &

! itive, {iondelectronsare allowed through to the phos- low-~voliage power supply, & calibrator, four external
phor viewing screen. ‘Thusa light backgr ound glow is output isolation amplifiers, ahigh voliage power sup-
visible when the CRT is used in the viriable persis- ply, a gate amplifier, a norizontal amplifier, and

| . tence mode. storage and variable persistence pulsec ircaitry. Fig-

i , . ' ure 4-5 shows the fanctional relationship of these cir-

‘ 4.19. NORMAL. ' : cuits. The instrument may be operated as a general

purposi. 2 vaviable persistence, ora storage oscil-
loscope. Circuil operation in all three modes is des-
scribed in thiz seclion.

4-20. If the storape inesh potential is reduced tn.-25
volts it arts as a coatrol grid to flood gun elecirons
andprevenis them {:om reaching the phogphor. tow-

ever, it has littleaffect on write gun elecirons, allow- 4-26. Three input signals--intensity, horizontal de-
ing many of them toreachihe phogphos view ing screen. flection, and vertical deflecticn--are necessary to
Some of the write gun electrons strike the storage sur- . obtainausable digplay on the CRT. The circuitry for
face, charging it positive toward zero volts wherever the intensity and horizontal deflection signals is ex-
they strike. Tiiisthe CRTappears {oact as a conven- plained in the {oliowing paragraphs which are refer-
tional CRT without variable persistence or storige. enced to Figure 4-5. The vertical deflection signal
However, when the storage mesh s brought back to is coupled to the CRT from the Vertical Plug-In.
+3.3 volts, those areas of the storage surface which oy
have been struck by write gun electrons allow flood A 'NTER~A’L‘ ,
electrons to be capturedby the post acceierator field, 4-28. Horizontal deflection signals may be ohiained
and thus display the pattern that was written on the from the Horizoatal Plug-In by pesitioning the HORI-
phosphor while the sterage mesh was wb =25 volis, YONTAL DISPLAY switch to INT. Thisapplies -100
| 4-21. In order to view a stored trace for one minite rvux%tgﬁothe ? lug--;l_n,f v\:}uch !1) r't‘)?iu‘.cgsap unalala.nking gate
or more, the storage mesh is heidata constant +3. 3 and generates an internal sweep Sigral
volts. This may be accomplished by reducing the 4-35. The unblanking gate is coupled {rom the Hori-
width of the variable persistence erase pulses to zero zontal Piug-in toihe gate amplifier where it is sum:ined
: (corresponding to maximum peirsiste ace), or by actu- with the Z-Axis !nput, chopped blanking signals, and
ally disconnecting the pulges from the storage mesh. the unMarking signal from the storage pulse circuit.
The write gun may be turned off if desired, to prevent The resuiting signal is amplified, coupled thhrough the
additional writing on the storage surlace. | : high voiizge power supply, and applied to the CRT

. . . . _ . . write gun grid to control the digpla intensity.
4-22. The mechanism which limits viewing time i2 e g Q play y

the "fade positive” of the storage surface ( entire 4-3¢. Bach unblanking gate signal developed by the
: screen illuminated). This is causied by positive ions gate amplifier alsogenerates analternate trigger sig-
~ reaching the storage surface and charging it positive. nzl. This aliernate trigger is directly coupled to the
The positive iong are generated by flood gun electrons Vertical Plug-In. (TheOperatingand Service Manual
0 striking vesidual gas molecules in the CRT. To ob- for the Vertical Plug-In unit employec. should be re-
 tain an extended stosage time, the flood guns should ferred to for the signal function. ).
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4-31. The internal sweep from the Horizontal Piug-
In is coupled through the HORIZONTAL DISPLAY
switch to the horizontal output amplifier. Here it is
conyerted to a differential signal, amplified, and ap-

" plied to the CRT horizcutal deflection plates.

4-32. EXTERMAL.

4-33. Positioning the HORIZONTAL DISPLAY switch
to EXT removes the internal digplay voltage from the
Horizoatal Plug-in. The urblanking gate and the in-

~ ternal sweep are therefore not generatedby the plug-in.

4-34. Gate amplifier operation (and thus CRT intens-.

ification) is determined by: an externally applied 2-
Lxis Input signal, the chopped biasking signal from

the Vertical Plug-In, and an unblavking signal from
the storage pulse circuit. Whenin EXT, the gate amp-

lifier will produce an alterpate trigger only if che ex-
rernal input signal is similar to the normal unblanking
gate. ‘ :

4.-35. The externallyappliedhorizontal deficition sig-
nal is impedance matched, through scurce and emit-
ter followers. Tt is then coupled to the ouiput ampli-
fier, converted to a differential output, and appliedio
ihe CRT norizontal deflection plates.

£4-36. CIRCYIT DESCRIPTION,.

4-%7. The following paragraphsarea detailed descrip-
tion of the circuitsandtheir functions in the Modk:i 181
A/AR Cscilloscope.

4-38. LOW VOLTAGE POWER SUPPLY (LVPS).

4-39. The low voitige power supnly produces six de
voltages plus the CRT write and {lood gun filament
nower. The -100, -12.6, +id, + 100, and -+ 156 volt
supplies are regulated and used throughout the Model
181 4/AR and the plug-in cnits. An unregulated +29V
is produced for use by the High Voltage Power Supply
(HVPS) and the pilot lamp. Aregulated +103v is also
produced for use only within the LVPS.

4-40. Figure 4-6 illustrates a basic regulated power
supply. The series regulator and the parallel combi-
natica of the loadandthe sensing device divide the en-
tireapplied voltage. If the loadchanges, thus changing
the voltage drep across the load, the sensing device
will detect it and cause the resistance of the series
regulator to change in the required manner to resture
the output to the desired vcltage level.

4-41. Refer to the schematic diagram of the LVPS,
Figure 8-23, The closing of 85 supplies power ic the
primary of T1. Thedual primary windings of T4 raay
be comnected in series for 230v operation or in para-
ilel for 115v operation. $6, locatedon the rear panel
of the instrument, switches these windings for 115vor
230v operation. .

4-42. The ac voltages developed by the secondary wind-
ings of T1 are bridge rectified, filtered, fused and -
applied to the regulatingcircuits. Decoupling RC and

LC filter networks are eniployed for circuit isolation
where required. ‘ -
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4-43. The -100v output is used as a reference for the
other regulating circuits. It must be adjusted first
since its output will affect all other regulated LVPS
outputs. ‘

4-44, -100 VOLT SUPP:.Y. A portion of the dc voit-
age from the -100v rectifier-filter circuit is dropped
across ATR5and series regulastor Q4. The remainder
is dropped across the voltage divider network A8BR35,
A8R36, and ASR37. I the -100v supply were to de-
crease in amplitude, a small portion of the positive-
going change would be {elt on the base of A8BQ12. This
change would be coupled through A8V2and A8Q11 to
the emitter of A8Q12. The differencebetween the in-
puts to A8Q12, a positive-going signal, is coupled
through currentamplifier, A8Q10, tothebase of series

regulator, Q4. Less voltage is dropped by Q4, and

the -100v supply inc reasestonormal. A8C8 and A8R2$
prevent high frequency oscillation of the series regu-
lator. A8CRS8 and ABCRY protect A5Q11 and A8Q12
respectively from reverse vollage breakdown in case
the ouiput voltage is shorted. ASCR10acts to nrevent
reverse charging of A8C10 in the event ¥o opens.

ASCR12 protects ABOQ10 and series regulator M4 from
reverse voltage breakdownduring instrurcent turn-on.

4-45. +100 VOLT SUPPLY. Operation of the +100v
supply is similar o the -100v supply except that the
vase of ABG2 is held at a constant voltage by A8VI.
Any variaiions in the output are felt only on the base
of ABQ3 and inverted prior lo coupling through A8Q1
i the series regulator Q1. '

4-46. +105 VOLT SUPPLY. Afiltereddc voltage from’
ATCR1-4 and A7C1is applicd across ATR2, /8R1 and
breakdown diode A8Vitl, Zener actionkeeps the cath-
ode of ASVRI five volts more positive than the anode,
which is at +100v. The +105v from A8VR1 is used to
provide bias current for ABQL and A8Q3.

4.47. +156 VOLT SUPPLY. The rectifiedandfiltered-
voitage from ATCR1-4 and A7C1 is applied acress
ATR1andbreakdown diode ATVR1. Zeneractionkeeps

" the cathode of ATVR1 $6.2 volts more positive than

the anode, which is at +100v. The 156 volt potential
at A7VR? is applied to the CRT collector mesh, and
is algo used for the ERASE function. ‘

4-48, -12. 6 VOLT SUPPLY. The voltage from the

-12. 6v rectifier filter is dropped across the series
regulator Q3, A8R22, and the load. Any variation in
output is coupled through voltage amplifier AB8Q9 and
currentamplifier ASBQT to the hase of the series regu-

lator Q3. A8C6 and A8R20 prevent high frequency
osciilation of the regulator.
SERIES
REGULATOR T ' i°
3 SENSING E. .. SLOAD

T

REVICE [
& Y .
; 180A/AR-A-6

. Figure 4-6. Basic Regulated Power Supply.
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4-45. The current limiter, A8Q8, and A8R22 provide
protection for the series regulator, Q3. If the output
becomes shorted, the voltagze drop across ABR22 turns
on A8Q8. The negative signal from the collector of
ABQS iscoupled through the driver A8QT to the series
regulator Q3, tending to turn it off. Cutput current
is thus limitedtc only that required to keep A8Q8 con-
ducting. . |

4-50. +15 VOLT SUPPLY. The + 15 voli supply is sim-
ilar to the -12. €év supply encept that charges in the
cutput are applied tothe base of ABQS and inverted be-
fore being coupled through ABR4 tothe spneq regula-
tor, Q2.

4-51. PLUG-IM POWER.

4-52, Blank plug-ins hoth single and dual width are
available (See paragraph 1-16, accessories avail-
able) for customer fabrication of specialized verti-
eal ampiifier and time base plug-ine. Users desir-
ing to design special purpose circuits should not ex-
ceed the capabilities shown in the Table 4-1. There
is 1o minimum current requlrement for any supply,

Table‘ 4-1, LVPS Current apa bilities

| Power Supply Pzﬂ.: i, Maximum Safe
Voltages at J3 Current Available

+100 VDC 30 160 ma

+15 VDbC - 29 900 ma -
~12,6 VDC 28 900 ma
-100 VDC 27 80 ma

115 VAC 10 & 26 100 ma .
115 VAC 16 & 32 100 ma

NCTE

With 115/230V switch in 115 VAC position
and operating the unitfrom a 115V line, the
available current from the primary windirz
comections on J3 is 200 ma fdr use with
blank plug-ins, With 115/230V switch in
230 VAC positicn and operating the unit
from a 230V line, the available current
from the primary winding eonnrection on
J3is 100 ma per winding, 'This load
-.)hOUld be balanced betweenthe two wind-

HV
OSCILLATOR
A5KHZ

’ +1oQv

/ :
REGULATOR "
L4

Y ADJUST

Model 181A/AR

4-53. CALIBRATOR.

4-54, The calibrator circuit performs a dual func-
tion. It provides a square wave output signal at ap-
proximately 1 kHz with an amplitude of 10V pk-pk,

+1%, for calibration purposes; anda square wave sig-
nal of -100V amplitude for the storage pulse circuit
(see Figure 8-16). AIQ6 and AlQ7arcused in afree-

running muitivibrator circuit. Diodes A1CRiZ and
AICRI14 provide voltage protection to the tran sistors,

" The collector of AlQTis disconnected from AIC15 by

AICF13 as AIQT turns off, providing a faster pulse
rise-time. AlL2 and A1C16 isolate the multivibra-
tor from the -100v supply, while AIR31 and AiCI17
isolate it from the +15v supply. The l0v sguare wave
output is applied to a front-panel connector for use
in probe compensationand sensuwlty calibration, and
the -100v square wave output from the coltea,tor of
A10Q6 is applied to the pulse circuit.

4-35. QUTPUT ISOLATION AMPLIFIERS.

4-56. Signals demvedfro"nthe Horizontal Pluy-in are
coupled to rear panel BNC conneciors §3- 3 (reicy o
Figure 8-7). Four emitter {ollowers, A2Ql-4, are
employed as isolztion amplifiers. The signals actu-

- ally developedure determined by the Horizontal Plag-

Inusedinthe instrument; hence, the signals available
can be determined by referring to the Operating and
Service Manual for the applicable plug-in.

4.57. HIGH YOLTAGE POWER SUPPLY (HVPS).

4-58. Three regulated voltages are procduced by the
HVPS: -1440v, +7kv, and a control grid voitage of
~1450v to-1500v (refer to Figure 4-T). A regulated
oscillator isusedto.develop the required high voltages
in transformer A5T1. The -1440v supply is sampled
toprovide control Of the oscillator output &nd thus reg-
ulate all three voltages. '

4-59, Unregulated +29v from the LV PS provides pri-
mary power tooscillator Q5 operatingat appr oxnnately
45 kHz (see Figure 8~20). The outputs fxoni the high
voltage transformer A5T1are coupledtotwo-half wave
rectifier/filter circuits and to a voltagm tripler/{ilter
cireuit. CRT control grid voltage is rectified by

ASCR1 and filtered. The write gun cathode voitage
is rectified by ABCR2 while A5R2 estabiishes the dc

potential applied to its control grid. Voltage regula-
tors, A1V1 and A1V2, limit the maximum potential

VOLTAGE

TRIPLER +TRV
RECTIFIER ” OST
& FILTER peet]

AN R I AN :
RECTIFIER s ~i470V e
& FILTER

RECTIFIER a - 1440V

. & FILTER ‘

L [Focus]

TR 0

4-6

Figure 4-7. HVPS Block Diagram.
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difference between the control grid and the cathode to
140v. The CRT focus: voltage is obtained from the
 -1440 cathode voltage by a voltage divider network of
which R5, the FOCUS control, is a part. Resistor,

R6, maintains the write gun filamentat cathode poten-
tiai. The voltage tripler circuit of AQCR1-3andAS%C1-4

is contained on Assembly A9, the output of which (+7
kvy) is applied to the CRT post-accelerator anode.

4-60. Chénges in output of the -1440vde supply are de~

tected by the regulator A1Q8-A1Q10 tochange the oper-
ating voltage of oscillator Q5. Assume that the - 1440
supply voltage decreases (goes positive). A positive-
going signal is applied through the regulator to the
bage of Q5, causing it to conduct for a greater porticn
of the'input cycle. The oscillation amplitude is there-
fore varied soas tc oppose the original change in out-
put voitage. This causes a voltage change to appear
on the primary of A5T1 and increases the voltage of
the secondary. The steady state value of the CRT
cathode voltage is established by AIR38, the High

Volitage Adjust, by setting the normal de value on the
base of the A1Q8. Inductor &4kl sippresses any pos-
sible high frequency parasitic oscillation.

4-61. SATE AMPLIFIER.

4-6%. The inputs to the gate amplifier (refer to Fig-
ure 4-8) are the unblanking gate, the chopped blanking,
the Z~AXIS INPUT, andthe storage pulge circuit sig-
nals. Thesefour signals may be present either singly
or simultaneously, depending upon control setfings.
They are summed with a current established by two
front panel controls--INTENSITY and HORIZONTAL
DISPLAY. Setting HCRIZONTAL DISPLAY to EXT

SENS or EXT CAL supplies additional current to

brighten the beam.

4-63. The gateamplifier, A1Q1-A1Q4, senses the in-
put signal current, convertsitto a voltage, amplifies
it, and couples itto the control grid of the CRT write
gun. And in add)ition, the output signal is also differ-

N_AMPLIFIER

s el
0
c

‘ 181A~-B~3A
PEEmS—p————— P P D Tl ) '

Figure 4-8.' Gate Amplifier Block Diagram.

Il .. UNBLANKING
SIGNALS
DIFFERENTIATOR
AL, Q5 . ALTERNATE
1 *  TRIGGER

entiated, clipped, and coupled to the Vertical plug-in
for use as an alternate trigper signal.

4.64. The input currents o the gate amplifier {refer
to Figure 8-7) are summed in the low impedance ‘
emitter circuit of A1Ql. The resulting current is
coupled to the complementary feedback amplifier(a
current fed operational amplifier), A1G2-A1Q4, where
it is converted to a voltage and coupled to the control
grid of the CRT write gon. The large negative feed-
back from the ccliectors of AlQ3 and A14 to the base
of A1Q2 provides the complementary feecdback ampli-
fier with a very stable gain. Trimmer capacitors,
A1C8 and A1C9, adjust the high {requency feedback.
Diode AICRS6 provides temperature compensation for
A1Q3, while AICR7 and AICR8 protect AlG3 and AlQ4
from voltage breakdown. - Diode AI1CR1U and A1RST,
isolate A1Q3 andAlQ4 fromthe high veltage inthe con-
irol grid circuit of the CRT write gun in the event of
a grid or cathode short to ground. The output from
A3Q3andA1Q4 is differentiated by A1C13, AIR22 and
A11223, andcoupied through A1Q5 and the positive clip-
per, AICR11, to the Vertical Plug-in for alternate
triggering purposes.

4-65. HORIZONTAL AMPLIFIER.

4-66. The block diagram, Figure 4-9, illustrates the
major circuit functions. The horizontal amplifier can
be driven by either an internally derived signal or by
an external signal applied to the IORIZONTAL EXT
INPUT front panzl BNC jack. Positioning the HORI-
ZOMTAL DISPLAY controlio INT disconnects the ex-
ternal sigrel inputand grounds the horizontal preamp-
lifier ingul. The Internal Sweep signal is connected
through the HORIZONTAL DISPLAY switch to the hor-

. izontal output amplifier. :

4-67. The EXT INPUT BNC, J4, is connected to the
input of the preamplifier when either EXT SENS or
FXT CAL is selected; the preamplifier, in turn, is
coupled tothe output amplifiec. Selections of EXT SENS
permits varying the amplitude of the preampiifier out-
put by adjustment of the HORIZONTAL DISPLAY con-

-7
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iigure 4-9. Horizontal Ampliiier Block Diagram.

trol. When EXT CAL is selected, this control, R1,
is shorted; the outpui amplitude, therefore, is deter-
mined by the amplitude of the input signal.

4-68. The signal selected is fed into the output ampli-
fier where it is suinmed with a current established by
the HORIZONTAL FOSITION controls. The resultant
current is converted to a differential signal, ampli-

fied, andappliedto thie CRT horizontal deflection plates.

4-69. External input signalsars preamplified by A3Q1
and A3Q2 (reler to Figure §-11.) The high input im-
pedance of A3 1 minimizes 1oading of the external in-
put scuice. Diode AJCR1 protects A3Q1 from high
level inputs. 43Q2 has a low cutput impedance suit-
able for driving A3Q3. The BANDWIDTH/PHASE |

Switeh, AJB1, would be positioned in PHASE when accu-

rate X-Y measurement is desired. In the PHASE
position, AJC2and A3C? are swilched in, decreasing
the preampliifier bandwidth. The totx1 horizontal amp-
lifier signal delay is therefore made equal to signal
delay in the Vertical Plug-In. The vernier balance,
A3R7, is adjusted s0 that ¢ vrc appears across the
HORIZONTAL DISPLAY control, thus eliminating any
horizontal dc shift as the control is operated.

4-70. Input signalsto A3Q3 are summed in the low im-
- pedance emitter circuit with a current established by
the setting of the POSITION controls A3R2 and A3R3.
A3Q8 is driven by the low impedance of emitter fol-
lower A3Q4. The input signal to A3Q6 is coupled
throughthe MAGNIFIER switch, S4, tothecomplemen-
tary driver A3QT7. 4 provides for selection of incre-
mental gain levels by selecting the amount of emitter
degenerationemployedwith A3Q6and A3Q7. Increas-
ing degeneration decreases gain. Adjustment A3R30
along with A2R31 controls the gain when in the X10
position, A3R32/A3R33 control the X5 gain, and ASR34/
AJR35 determine the X1 horizontal gain. The dc bal-

ance of A3Q6 and A3QT is adjusted by A3R37 which .

controls the emitter potentials. Transistor A3Q5 pro-
vides a low impedance voltage source for the base of
AdQ7. Thedifferential signalat the collectors of A3Q6
and A3Q7 is applied to the complementary feedback
amplifiers (current-fed amplifiers), A3Q8-Q10 and
AdQ11-Q13, convertedtoa voltage, and coupled to the
horizontal deflection plates of the CRT. A3CR3 pre-
vents A3Q®6 from saturating, while ASCR6 serves the
same purpose for A3Q7. Diodes A3CR2/CR4 and

A3CRT/CRS8 limit the amplifier owiput to the CRT de-
flection plates to within+6vand +&4vregardiess of the
amplitude of the input signal.

4-71. Depressing FIND BEAM switch S2 dizables lim-
iter A3CR7/CR8andblocks the ingit sign:l to A3Q11,
The differentialgain is effectively reduced by half and
the electron beam is confined to the horizontal limits
of the CRT screen. ‘

4-72, The gain of the complementary feedback ampli-

fier i5 made very stable by couplingagenerous amount
uf negative feedback from the collectors of A3Q9,/Q10

~ to the base of A3Q8, andfrom the collectors of A3Q12/

Q12 to the base of A3Qll. The high frequency feed-

back of each amplifier is adjusted by ASC6 or A3C19

individually, while A3C9adjusts the feedback for both,
Diotes A3CR5and A3CRS provide teyperature compen-
sation for A2Q10 and A3Q13. .

4-73. PULSE CIRCUIT.

4-74. Pulses of adjustable level and width are used to
control the variable persistence and storage capability
of the Model 181A/AR Oscilloscope. They are ap-

.plied to the CRT storage mesh when operating in the

WRITE and MAX WRITE modes, applied to the flood
gun accelerator in the STORE mode, and used to key
the gate amplifier for CRT unblanking, |

4-75. VARIABLE PERSISTENCE. The calibrator
circuit, (Figure 8-7), is the source of ~1kHz square,
wave signal. This signal, in turn, is applied to the
pulse circuit which modifies the width and level of the
pulse. A -100vsquare wave is obtained from the junc-
tion of AIC14 and A1R28 and fed to the base.of A6Q3
through A6R8. Inverted and level-shifted by A6Q3,
the resultant +15v square wave at the coliector of A6Q3
is appiied through A6C:R2and differentizted byA6R13/
ABC2. Applied to the base of A6 through AGCR3,
the amplitude of the pulse at the anode of A6CRS is
established by the ratio of A6R12 and the PERSISTENCE
control setting, R9. Asaresult of the ciarging time

constant of A6C2/A6R13, the variable amplitude sig-
nalisfeltas a variation in width (i. . duration) at the
base of A6Q4. By varyingthe conduction time of A6Q4,
thetime requiredto eraseatrace has been controlled.

In other words, varying the erase time is essentially

the same as varying the display titne, and this, in

turn, is known as variable persistence.
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4-76. NCRMAL. Seiectiori of this mode permits the
Mode! 181A/AR tcbe employedasa conventional oscil-

loscope. Witk NORMAL activated, the junction of

A6R16/A6R19 is grounded and the storage mesh falis
tc -35v. Because of this negative potential, the vari-
able persistence and storage capabilities are therefore
disabled. |

4-77. WRITE and MAX WRITE. Operating in these:
modas allows normal viewing of the display and pre-
pares it for storing. MAX WRITE is used oialy when
necessary, suchasinviewing fast single-shot signals.

4-78. To obtain display uniformity in the MAXWRITE..
mode, the CRT collimator voltage shouldbe readjusted

in this mode. Todo so, a muliivibrator consisting of

A6Q16 und ABQLT is used.

4-79. Whenthe MAXW. push button is depressed, one
gide of the multivibrator conducts. = Current flow
through A6K47 and A6R46 holds A6Q16 on and ASQIT
off. Thas, the MAX WRITE ADJ pet A6R17 is para-
lleled with WHITE ADJ. At the same time, ASRI is
disabled and MAX WRITE COLLIMATION ADJ {AGR29)
is enabled. The multivibratér is necessary so that
proper collimationvoltage is retained when the VIEW
or STORE mode is selected. :

4-80. The setting of the WRITE adjust, A6R18, adjusts
the positive pulse level at the collector of A6Q4 when
operating in the WRITE mode, while A6R18 in parallel
with the MAX YV +ITE adjust, A6R17, adjusts the level
in the MAX WRITE mode. Pulse level conirol of the
1 kHz pulses to the storage meshaffords depth of eras-
ure control which divectly affects writing rate. In
other words, the more negative the storage surface
becomes, the longer it will take itio builduptoa level
high enough to store a trace (refer to Figure 4-4).

4-81. STORE. When the STORE function is selected,
the base of A6Q1 is grounded, turning it off. ‘This
allows the current flow through A6R2 and A6CR1 to
turn A6Q2 on. Meanwhile, the +15v square wave sig-
nal at the collector of A6Q3 is differentiated by A6C 1/
A6R2 and applied to the base of A6Q2 through A6CR1.
Thus A6Q2 has a negative voltage developed at its base
during the charging time of A6C1 which turns it off.
The time constant of A6C1/A6R2is such that A6Q2 is
off for about 50 microsecoands each miliisecond, and
only during this short interval will a positive poten-
tial be applied te the flood gun accelerator grid.

4-82. While A6Q2 is on, the flood gun accelerator
voltage is established by voltage divider network,
ABR5/A6R6, at -9v. With A6Q2 switched off by the
differentiated 1 kHz pulse, the accelerator voltage is
+43v set by the divider network A6R4, and ABR6.

4433, ‘W%'lti‘l the accelerator grid held at -9v, the flood

gun electronsare repelled. Thus, when in the STORE
mode, the flood guns are always on, but electronsare
attracted to the storage meskh only when the acceler-

‘ator grid is at a positive potential, about 5% of the

time. This reduces the display brightness and pro-
vides for greatly increased storage time.

4-84, VIEW. Depressingthe VIEW push button allows
viewing a previously stored display ata brightness
level determined by the intensityand persistence set-
tings during the writing process. At least one minute

‘Section v
of aggregate viewing isavailable without trace degrad-
ation. .

4-85. When in VIEW, NORMAL, WRITE or MAX
WRITE mode of operation, A6Q1 is turned on by the

“current flow through A6R1to its base. This effectively

grounds the base of A6Q2, holding it off and keeping
the flood gun accelerator potential at +43v.

4-86. The flood gun grid level is set to provide an op-
timum flood gun electron distribution at- the storage
mesh. This is adjustable and is determined by the
setting of A6R42, whichis in series with A6RT and the
-100v supply. Stray ac signals on the flood gun grid
lead are decoupled from the flood gun by A6C4.

 4-87. ERASE, The push button operating mode selec-

tor switch does not permit energizing the erase cir-
cuitry unless the WRITE or MAX WRITE mode of
operating has been selected. Activationof the ERASE
switch S7 (refer to Figure 8-13) ineither of these mod &
applies +156v tothe CRT storage meshandto the junc -
tion of A6R36 and ABCR6. Thediode AGCR6 prevents
application of this +156v to the collector of A6Q4 during
ERASE, while A6C R4 prevents the collector from ris-
ing above +15v because of the +100v applied through
the voltage divider formed by A6R15, AG6CR5, A6R16
and A6R19. Normally nonconducting, A6Q13is turned
on by application of the +156v which in turn shuts off
A6Q12. Thispermits A6C6to charge positive through
A6R33 and A6R37 to about +4.7v. The resultant cur--
rent through A6R37 causes A6Ql4to conduct and A6Q15
to cease conduction. Currentflowingthrough A6R43,
A1CR15, A1R10 and into the emitter of A1Q1 causes

. the Gate Amplifier to operate so as to blank the CRT

write gun. A clean erasure of the storage mesh is
thereby assured since nowriting of an input signal can
take place during erasure.

4-88. Releasing the ERASE switch removes the +156v
from the CRT storage meshand from A6R36. Current
no longer flows throughthe base of A6Q13 and conduc-
tionceases. Thispermits A6Q12to conduct due to the
current flow through A6R34 into its base. The result-
ing 4.7v negative stepat the collector of A6Q12 is dif-

~ ferentiated by A6C6/A6R32 and applied to the base of

A6Q11, causing it to cease conduction. As a result
ol the charging time constant of ABR32and ABCSH, ABQ11
will remain ina nonconducting state for approximately
100 milliseconds. During this time, A6C5 is being
charged to +4.7v through ABR31, A6R38, and A6R2T7.
Current flow through A6R38 and A6CR7 causes the
Blanking Control Amplifier A6Q14/A6Q15 and the Gate
Amplifier to operalejand blank the CRT write gun.

4-89. Control o‘f_;‘t‘h!e; voltage applied to the CRT colli-
mator is desire"df,ﬁu‘ri.ng storage mesh erasure. A por-
tion of the curi‘ent through A6R31 also fiows through
ABR27, placing A6Q8 in a conducting state, and caus-
ing ABQY tocease conduction.  The voltage on the base
of A6Q10, therefore, rises to nearly + 120v, causing
heavy conduction through A6Q10. This results in its
emitter rising to about +120v due to the voltage drop
across ABR30.. Since ‘the collimator is connected to
the emitter of A6Q10, the + 120v developed across
AG6R30 is apptied to the collimator while erasing. This
ensures a more uniform erasure of the storage mesh,
particularly of the periphery of the display area.

[
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4-90. At the end of the 100 millisecond initial erasing
period, A1Q11 again starts conducting. 'The result-
ing 4.7v 'negative siep at the cullector of A6Q11l is
differentiated by A6R26/A6C5 and applied to the base
of A6Q7, turning it off. A6Q7 will be nonc onchicling
for approximately 200 miliiseconds, while ASGT i3
off. The current flow through ABR25, AG6R3Y, and
A5Q14 causes the CRT write gun to remain blanked.
Also, the current flow through ASR24 into the base of
ABQS drives it into conduction, effectively grounding
the base of A6Q4. With A6Q4 in an off condition for
the 200 millisecond period, the CRT storage mesh
rises to about +13. 3v when operating in the WRITE
mode, and to abovt +7.5v in the MAX WRITE mode.

4-91. When the 200 millisecond interval is teriinated,
AS8Q7 againconducts and turus cff A6Q6. This aliows
current toflow through ASR13, ABCR3 and the base of
A6Q4, turning it on, and reducing the storage miesh

to the +3.5v level. Vaviable-width erass pulges are

again applied to the storage mesh at the 1 kifs cate.

4-92. It is desirable to provide for inhiihiting the TRT
WRITE functionfor a short intervalaiiey erasing. The

-

4-10
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discharging time constant of A1C6/A1R10throughA1Q1

accomplishes this, and keeps the write gun turned off -

momentarily.

4-93. STORAGE PROTECTION. Itispossible to ma-
nipulate the operating mode selector switch so that
multiple functions or nofunctionatall may be selected.
This switch is interconnected to provide several oper-
ational features which protect the stored display from
inadvertent erasure of overwriting. For instance, if
o funciion is selected, the CRT write gun is blaxked
and the PERSISTENCE coatrol is ‘inoperative.

4-84. The write gun blanking is providesd by current
flow through ASR22 and AGR40 inio the base of AbQ14,
thus causing the Gate Amplifier to turnoff the wriie gun.

4-95. The disabling of the PERSISTENCE control is

obizined by utilizing the current flowing through A6R22
and ABR22 intothe base of A8Q4. This holds A6Q4 in
conductior andkeeps the storage meshat +3. 3v. Cur-
rent flowing into the base of ABG4 prevents the variable
;a.znp,;if\"\"-:t;gjgg; /{'%Hz pulse from turning off A6Q4.

[
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' SECTIONV |
PERFORMAMCE CHECK AND ADJUSTMENTS

ilar to those listed in the table may be used for the
pertsrmonce check and adjustments. ,

5.5. PERFORMANCE CHECK.

5-6. The performance check verifies whether or ot
the Model 181A/AR is sperating within the specifica-
tions listed in Table 1-1. This check may be nsed
arpart ofan incoming quality control inspecticn, as a
periodiz operation check, or after repair and/or
“adjustments have been made. Receniiy cuiibrated

5-1. INTRODUCTION.

52. This section ‘wrovides the performance check and
~the adjustment procedures for the Model 181A/AR. -
" Troubleshooting information, schematic diagrams, and

component identification are in Section VILIL

.

5.3. TEST EQUIPMENT.

5-4. Test equig;'on'wm requiredto maintain and check

S

the performance of tiw Model 181A/AR i8 lisledin
CTalie 5.1, Test equipinent iaving characteristics sim-
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Section V

BT, Sperformance chaek rocord form 8 inciudedat

the erdd of the performance chocks. Use this frmtore~
cord actual roadings during the pecformancs cherk,
The iorm shouldther: be removed from the manudd and
filed in a safe place so thit readings taken at 5 later
date can be compared with the orviginal readings.

5-8.  Thep:rivrmance checkmust be dore in the se-
quence given below. Do nol aitempt o start the pro~

cedure in mid-sequence, becaunse succeeding slepg.
depend upon control settings and resuits of previvus -

steps.
5-9. PRELIMIMARY SET UP.

a. Install Sorizontal and Vertical plug-in unils
in the Model 1834/AR.

b. Set INTENSITY control fully cow.
c. Set PERSISTENCE control fully cew.
d. Depress WRITE pushbutton.

e. 2Apoly power to the Model 161A/AR. Entire
screen should be evenly illursinated after three min-
utes. |

£, Allow 15 minute warp:-up.

rr‘WYv b
, ‘g CAUTION

To operate the Model 181A/AR in Normal
mode, the iollowing precantions should be
talien. St PERSSTENCE fully cow and
depress WRITE pushbulton. Rotate IN-
TEMSITY contra) ow until required intens-
ity is obtained without bloocming. [iapress

. NORM pushimtton. Do not increase in-

 tensity while in Normal as CRT mesh may
be damaged. Aviewinghoodmay be neces-
sary if use of NORM mode is required.

5.10. CALIBRATOR. |
a. Set Model 181A/AR controls as iollows:

CRTmMOde + «+ v e v oo v v oo v o oo WRITE
MAGNIFIER : + + oo s o v oo oo s oon e X5
HORIZONTAL DISPLAY- - - - - - - EXT CAL
HORIZONTAL Coupling « - - - - »eeesa AC

b. Applya 10vpk-pk signal irom Voltmeter Cali-
‘brator to HORIZONTAL EXT INPUT connector.
c. Adjust INTENSITY, POSITION, aad FOCUS
contrc;ls to obtain a horizontal trace.
d. Adjust HORIZONTAL DISPLAY and POSITION
controls for 10 divisions of display deflection.
e. Disconnect Volimeter Calibrator and connect
“Model 181A/AR CALIBRATOR output toHORIZONTAL
EXT INPUT connector, adjusting INTENSITY for a
single dot at each side of the display. :
i, Space between dots should be 10 0.1 div. ’
divisions. ,
g, Set INTENSITY contrel fully ccw.

o

h, Monitor Model 181A/AR CALIBRATOR output,

i. Risetime of calibrator waveform should be 3
- usec or less. ' :
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5.11. MAGNIFIER.

a. Set MAGNIFIER control to X1 and HORIZON-
TAL DISPLAY control to EXT CAL. \

b. Applya10vpi-pk sine wave signal from Voit-
meter Calibrator to HORIZONTAL EXT INPUT con-~
nector, and adjust INTENSITY for a display.

e, Deflection is 10 £0,3 div,

4. Hepeat above procedure setting MAGNIFIER

conirol to X5 with 2 #v pk-pk sigral and X106 with a

1 pk-pk signal. Adjust FINE POSITIGN control as
requirad, Deflection is 10 + 0.5 &v in eaCh case.
e. Set INTENSITY control fully cow.

$.12. BANDWIDTH.

Loa Apply a B0-kHz signal from test oscinatur to
HORIZONRTAL EXT INPUT connector.

b. Set MAGINIFIER control to X1 and sdiust IM-
TEMNSITY for wisible divolay. Adjust test cpciliator
amplitzde and Model 181A7/AK POSITION controls for
10 div of display deflection. MNote indication on test
oscillator putpui meter,

c. Increase test oscillator frequency to 5 MHz and
output to that noted in step h. Display deflection should
be 27.1 div. If deflection ie less than 7.1 div verify that
phase Bandwidth swiich, AJS1 is in handwidth
positio:.

5-13. BEAM FINDER.

a.  Adjust INTENSITY and POSITION controls to

obtain a display.

bh. Set POSITION controls fuliy cew. )
¢. Momentarilydepress FIND BEAM pushbutton.
d. Beam appears on screen. "
NOTE
The intensity of the beam is not increased.
5-14. PERSISTENCE.
a. Set Model 181A/AR controls as follows:

HORIZONTAL DISPLAY: + « o v o0 v e e s INT
MAGNIFIER: « « ++ - - I R X1
CRT Mode : = ~+ ¢ o2 s s e oo ooovan WRITE
PERSISTENCE « -+« v v v v meer o fully ccw
b. Set Vertical Plug-in controis as follows:
DISPLAY: ¢+ v o v v rsesasonanonns s A
Channel A Volts/Div « + « + o o v v oo v e 0.5
Input Coupling Switch- - « ¢ = e v v 00 v v e AC

Set Horizontal Plug-in controls as follows:
SWEEP DISPLAY (if applicable) - - - - MAIN

o7

TIME/DIV (Main Sweep) « - =+« -+« 0.2 sec
SWEEP MODE (Main Sweep) -+ - - - - AUTO
TRIGGER SOURCE (Main Sweep)- - - - - INT

TRIGGER COUPLING (Main Sweep)- - - - AC

d. Slowly rotateINTENSITY control ew until spot
just appears. . Use POSITION.controls to bring spot
of screen. ‘
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2. Observe the "tail” onthe spot. "Tail" shall be
no longer than 1 major division anywhere on the screen.

{. Rotate PERSISTENCE contrel cw. Length of

tail shall increase as persistence is increased.

€. SetHorizonta! Plug~in Time/Div (Main Sweep)

‘control to 50 usec. |
h. Rotate PERSISTENCE control fully cw and IN-

TENSITY control fully ccw.

Display should remain
vigible for on: minute. \ :

i. Depress VIEW pushbutton. Display intensity
should remain the same as WRITE mode.

j.  Depress WRITE pushbutton. De press ERASE

pushbutton {or 2 seconds and release, screen should
be dark, except for possibly a few small spots (see

Figure 5-1),
_[
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Figure 5-1. Bright Spots in CRT Display.

k. Rotate INTEMSITY conirol slowly cw until dis-

play has normal intensity, then fully ccw.

1. ' Rotate PERSISTENCE coniroi fully ccw. CRT
,,,,, wackground should become illuminated and display

sheild disappear; rotate PERSIETENCE control fully

Cw and screen should be dark.

m. Set Horizontal plug-in Sweep Mode control to
Single. Rotate INTENSITY conirol fully cw. Depress
ERASE pushbutton for 2 seconds. Depress Horizontal
Plug-in RESET pushbutton. Rotate Trigger Level

- (Maixn) control fcily cw and then fully cew to trigger

the sweep. A display should be visible. It may be
necessary to adjust FOCUS to obtain the sharpest
trace.

Do not return Sweep Mede switch to Auto
or Normal. Adjust FOCUS control slightly,
depress ERASE pushbutton for 2 seconds,
retrigger sweepand observe trace. , Repeat
as necossary depressing ERASE pushbut*on
each time FOCUS is changed.

n. Depress STORE pushbutton. A low intensity
display should be visible, and remain visible forone
hour, :

. 5-21,
" TENSITY and PERSISTENCE controls fully ccw. De~

ible.

- 5-19.

Section V

0. Rotate INTENSITY control mlly cew. Depress
MAX W pushbutton. Set Horizontal plug-in TIME /Div
(Main) control to 1 uisec and Sweep Mode controt to
Single. Rotate INTENSITY control fully cw. Depress
ERASE pushbutton for 2 seconds. CRT background
should be non-uniformly illuminated with both dark
and bright areas. A mesh pattern should also be vis-
(See Figure 5-6¥)..

p. Depress Horizontal Plug-in RESET pushbutton
and rotate Trigger Level (Main) control fully ew and
thenfully ccwto trigger the sweep. A display shculd
be visible. It may be necessary to readjust FOCHUS
to obtain the sharpest trace.

SAAAASALALAA

.
CAUTION 4
'&AWE

Do not set Sweep Mode switch to Aute
or Normal. Adjust FOCUS control
slightly, depress ERASE pushbutton

for 2 seconds, retrigger sweep and
observe display. Repeat as neces-
sary depressing ERASE pushbutton

each time FOCUS is changed.

q. Depress WRITE pushbutton. Rotate INTENS-
ITY and PER‘SISTENCE controls fully cew.

3-13. COV!R REMOVAL.

5-16. Thereare four separate instrument coverson
both the Model 181A and the Model 181AR. The cov-
ers of the Model i81AR may be removed by removing
the appropriate screws and lifting tie cover iree
Covers of the Model 181A are "L-Shaped.' To ve-
move the covers from the. Model 181A, proceed as
{ollows: Lower tilt stand, and stand instrument on
rear end; Remove screws on each cover along the
side of the instrument (where the panels meet); lift
the cover along the side of the instrument and rotate
toward top or bottom.

5-17. ADJUSTMENTS.

5-18. Procedures for adjusting the Model 181A and
the Model 181AR are givenin Paragraphs 5-19 thr oug’h
5-43. Required test equipment is listed inTable 5-1.
Test equipmient with similar characteristics may be
substituted if necessary. Figure 5-7 shows the loca-
tion of adjustments in both Models 181A and 181AR.

The adjustment procedure must,be done in the
sequence given below.. Donotattemptto stari the pro-
cedure in mid-sequence, as succeeding steps depend
upon control settings and results of previous steps.

5-20. PRELIMINARY. SET 4P,
Install Plug-ins in Model 181A/AR. Set IN-

press 'WRITE pushbutton. Apply power to Model
181A/ARandallow a 15 minute warm-up. Make cer-
tainthat Phase/Bandwidth switchisin Bandrwidth posi-
tion, .

5.22. LOW VOLI’AGE POWER SUPPLY [LVPS)

a. Connect Digital Voltmeter to each test point

(in succession) in Table. 5-2.




J,Sevca;ion vV

b, Make the pmper adiustment to obtain the indj-
cated voltage.

Table 5-2, Low Voltage Adjustments

Test Point Measure Adjust I
ABTP4 ~100v 0. 1v ABRIE
A8TP1 +100v +0. 1v : A8RMG
A8TP3 -12, 6v 0. 1v A8R26
ASTP2 ‘ - +19v 40, 1v A8R1S§

5.23. HIGH VOLTAGE POWER SUPPLY (HVPS)

High voliuge (fup to 7500 volts) is
presen: and <agily accesgible during

 the following procedure. Observe ex-
treme caution and use an insulated
screwdriver when performing Lhe ad-
justments.

a. Monitor -100vdc at A8TP4 with DC Voltmeter
using a 1000:1 Divider Prcbe.
b. Observe voltage reading and note result.

c. Multiply +1. 440 by the result (absolute value)
obtained in step b.

d. Monitor voltage al'AlTPl with DC Voltmeter
using 1300:1 Divider Probe.

e.  Adjust High Voltage Adj. A1R38 to obtain same
voltage reading as calculated in step c.

3.24. ASTIGMATISM ADJ.

a. Set HORIZONTAL DISPLAY control to EXT

CAL and Vertical Plug-in Display to A.

b. . Slowly rotate INTENSITY control cw until spot
appears. Set POSITION controlas necessary to bring
spot on screen.

‘¢. Adjust FOCUS and ASTIGMATISM for-a small
vound spot.

5-25. INTENSITY LIMIT ADJ.

a. Obtaina baseline display (Time Base in AUTO

or FREE RUN), Adjust POSITION and INTENSITY

controls for left ¢nd of baseline on screen.

b. Set HORIZONTAL DISPLAY control to INT,
PERSISTENCE control fu]ly cw, and depress MAX W
pushbutton

c. Set Sweep Mode (Mam)control on Horizontal
Plug-in to Single.

d. Depress ERASE pushbutton for 2 seconds and
release. Sluwly rotate INTENSITY control until spot
appears or until INTENSITY control is fully cw. If
spot appears prior to full cw rotation of INTENSITY
control, adjust Iiutensity Limit control A5R2 (under
hv cover) slightly ccw. Depress ERASE pushbutton
for 2 seconds and release. Continue rotating MNTLEN-

5-'.'4 . ' ‘
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SITY control cw and adjusting A5R2 until spot is just
extinguished with INTENSITY control fully cw. De-
press ERASE pushbutton each time A5R2 is adjusted.
Spot shouldnot appear withINTENSITY control fully cw.

e. SetINTENSITY and PERSIS” EﬂNCE controls
fully cew. Depress WRITE pushbutton.

5.26. TRACE ALIGNMENT ADJ.
a. Set MAGNIFIER to X1.

b. Set Horizontal Plug-inSweep Mode (Main) ¢t~
trol to Autc and Sweep Time/Div (Main) controi to
0.1 jisec/div.

¢. Rotate INTENSITY control slowly cw until dis-
play appears. Center trace horizontally, and position
display on center graticule line using Vertical Posi-
tion control.
~d. Adjust R8 TRACE AxLIGN (front panel) con-
trol so that display s parallel with center graticule
line.

e. SetHCHIZONTAL DISPLAY control to EXT
CAL and apply 1 kHz signal from Oscillator to chan-
nel A input.

f. Set Vortica! Plug-in controls as follows:

Channel A Polarity. - - - - -« « o oo oo us +UP
Channel & VOlts/Dive « « « v e v o v e v e e .. 1
Channel A Vernier. .............. CAL
~Channel A Coupling - -+ - o e 0 v v o vt AC

g. Adjust INTENSITY, POSITION, and Oscillator
amplitude for 8 div trace on gratic ule vertical center
line. Adjust Y Align A3R53 so that display is paral-
lel with graticule center line.

h. Adiust Pattern Adjust A1R56 for straightest line
when positioning trace to extreme left and right
graticule lines.

i. Set INTENSITYcontrol fully ccw, and d‘iscon-
nect Oscillator from vertical input.

5-27. GATE AMPLIFIER RESPONSE AD).
a. Set Model 181A/AR controls as follows:

CRTMOdE -+« ocvvoeennnn e WRITE
PERSISTENCE ... ............ fully ccw
HORIZONTAL DISPLAY . . . . - .. oo vt INT

b. Set Vertical Plug-m Channel A Position control
to fully ccw. :

c. Set Horizontal Plug-in controls as follows:

Time/Div (Main) - - . - . . .« .o .. 0.1 psec

Vernier (Main) - - -« c e v v e vt v i v v v nn CAL
Sweep Mode (Main). - -+« - v . v v v v n AUTO
Sweep Display (if applicable) ... .... . MAIN
Delayed Time/Div (if applicable) . - . . . . OFF

d. Set Test Oscilloscope controls as follows:

Volts/Dive + o ¢ v v v e et vt n e e e e s 1
Input Coupling .................... DC
Time/Div e e et et m ey 0.1 sec
Trigger Source » « « -« o v v e v v 0w o _«« INT
) npm .................. c e e e e o+

e. Observe signal on collector of A1Q3 using 10:1
Divider Probe.
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PERFORMANCE CHECK RECORD
Model 181A/AR .
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f. Rotate INTENSITY control cw until bottom of
waveform on Test Oscilloszope rises 0.2 div.
. g Adjust Gate Resp. Adj. No. 2 A1C8 and Gate
Resp. Adj. No. 1 A1C9 for best risetime and flattest
response. \ | |

h. Rotate INTENSITY control fully ccw.

i. Disconnect Probe from A1Q3.
5.28. HORIZONTAL AMPLIFIER.

5-29. DC BALANCE ADJ.

a. Set HORIZONTAL DISPLAY control to EXT
CAL and center Vertical Plug-in Channel A Position
conirel. Rotate INTENSITY control slowly cw until
spot just appears. .

b. Set MAGNIFIER cont.-ol to X1% and center spot
using HORIZONTAL POSITION control.

c. Set MAGNIFIER control to X1andrecenter spot
by adjusting Dc Bal A3R37.

d. Repeat steps b and ¢ until spot does not shift

position when MAGNIFIER control is switched from -

X10 to X1.
5.30. VERNIER BALANCE ADJ.
a. Set MAGNIFIER control io X10.

b. Rotate HORIZONTAL DISPLAY control ccw un-
til it is jusi out of INT and center spot using HORI-
ZONTAL POSITION control. :

¢. Rotate HORIZONTAL DISPLAY control to EXT
CAL and adjust Vernier Bal /AJR7 to recenter spot.

d. Repeat steps b and c until spot does not shift

when FORIZONTAL DISPLAY control is rotated {rom
just out of INT to EXT CAL. -

5-31. HORIZOMTAL GAIN ADJ.

5-32. "I‘he following steps adjust the X1, X5, and
X10 potentiometers.

a. Set controls as follows:

DISPLAY............... e -EXT CAL
MAGNIFIER ..........cco et X1
PERSISTENCE................. fully ccw
operating mude . ... ens STD

b. Check +100V supply for +100V 0.1V

s

WARNING

+100V is present at open lead of resistor.

¢. Connect 40-kilohm, 0.1%, 1/2W resistor
between +100V supply and emitter of A3Q3. Keep
connection lead lengths short as possible to avoid
stray pickup or oscillations. Do not leave resistor
connected throughout adjustment as thermal rise
will shift carrent reference. ‘

‘Section A"

d. Adjust POSITION to center left-hand spot
exactly on left-hand vertical graticule line.

e. While alternately connecting and discon-
secting resistor to emitter of A3Q3, adjust X1 Gain
Adj A3R34 for exactly 10 major divisions of separation
between spot positions.

f. Set DISPLAY to INT.

g. Set time base for 1 ms/div sweep speed.

h. Apply 1-ms markers from time-mark

generator to input of vertical plug-in.

i. Adjust time base 1-ms calibration adjustment
to ohtain precisely 1 marker per division. '
j. Set MAGNIFIER to X5.

k. Adjust X5 Gain Adj A3R32 to obtain display
of exactly ! marker every b divisione.

. Set MAGNIFIER to X10.

m. Adjust X10 Giain Adj A3R30 to obtain display
of exactly 1 marker ¢very 10 divisions. ,

n. Disconnect time-mark generator.

5-33. PHASE ADJ. !

a. Set controls as follows:

Phase/Bandwidth Switch.......... Phase
HORIZONTAL MAGNIFIER.......... X1
HORIZONTAL DISPLAY..... . EXT CAL
Channel A Coupling........c0. DC

b. Connect 10-kHz sine-wave output of Oscil-
lator to HORIZONTAL EXT INPUT and to Vertical

_ plug-in Channel A input (Figure 5-2).

NOTE

Channel A of a muitichannel Vertical plug-
in is normally used for phase measurement.
If another channel must be used, connect
Oscillator to that channel instead of Chan-
nel’yi'))

c. Adjust Oscillator cutput to obta;invan 8-div
display.

d. Adjust attenuator Comp. A3CIL for display of
a single diagonal line (no phase shift).

e. Set Oscillator for an ouiput of 100-kHz sine
wave, ' '

- 5-5
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MODEL I8IA
——— N
/) HORIZ
e EXT
(o -7 INPUT
c .
' 0SCILLATOR.
VERTICAL
!
*
CHAN A
INPUT OUTPUT
o)
.
[Lson TEE
| T
L ]
* cABLES SHOULD BE EQUAL
IN.LENGTH AND TYPESs
131A-A~3

.Oscilloscope rear-panel Main Sweep Output to Chan-

~wave so that it is on screen.

Figure 5-2. Phase Adj. Test Setup

f.  Acdjust Phase A3C2 for display of a signal
diagenal line (no phase shift).

g. Disconnect Oscillator.

h. Return Phase/Bandwidth switch tobandwidth
position.

' 5-34. TRANSIEMT RESPONSE AD..
NOTE

. This procedure should only be used if major

repairs or complete board replacement has

" been made, Omit this adjustment procedure

for normal calibration and perform the Hor-
izontal Linearity adjustment.

a. Use test setup (Figure 5-3).

! MONITOR
OCILLOSCOPE MODEL 8iA
MA|~ SWEEP
OUTPUT ON HORIZ
REAR PANEL EXT
INPUT
VERTICAL
CHAN A
INPUT o INPUT
‘SQUARE -WAVE
GENERATOR
OIUT'PUT 50ﬂﬁ
500 TEE
' I8lA-A~4

Figure 5-3. Transient Responsc‘Adj. Test Setup
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b. Set DISPLAY to EXT CAL,
i <
C. Connect 1 usec/div sweep signal from Monitor
nel A input of Model 181A/AR Vertical plug-in.

 d. Adjust Vertical plug-in VOLTS/DIV and Ver-
nier controls to obtain an 8-div display.

e. Connect 1V p-p square wave at 200 kHz repe-
tition rate from Square-wave Generator to HORIZON-
TAL EXT INPUT and to Monitor Oscilloscope Verti-
cal input (Figure 5-3).

f. Set Monitor Oscilloscope time base to oper-
ate at sweep of 1 usec /div and synchronize Monitor
Oscilloscope with 200 kHz signal,

. Using the POSITION controls and varying the
freguency of the Square-wave Generator slightly, po-
sition a lower right-hand corner of the sideways square

NOTE

A spot at the lower right ¢dee ol the display
may tend to bloom. I so, position the entire
display so that the spot is off screen,

h. With viewing mode switch in NORMAL and
intensity level set low, observe displayed waveiorm.
At this stage of adjustment waveform will typically
exhibit 5% (approximately 1/2 div) overshoot, Xover-
shoot is greater, adjust HF Adj No. 1 AJC6, HF Adj
No. 2 A3C9, and HF Adj No. 3 A3C19 to obtain flat-
top response with approximately 5% overshoot on low -
er right-hand corner of displayed pulse.

NOTE
Capacitors for HF Adj MNo. 1 A3C6 und HF

Adj No. 3 A3C 19 should be adjusted so their
slugs are almost equally extended.

5-35. HORIZONTAL LINEARITY ADJ.
NOTE

Ensure that Time Base has been properly
calibrated before proceeding with this ad-
justment.

a. Set HORIZONTAL DISPLAY to INT.  °
b. Set HORIZONTAL MAGNIFIER to X10.
c¢. Connect 4V p-p 50 MHz sine-wave output from

Time-mark Generater to: Vertical plug-in Channel
A input.’ |

d. Select fastest sweep speed (0.05 or 0.1 usec/
div) and obtain a display. :

e. Adjust HF Adjust No. 1A3C6, No. 2A279 and’
No. 3 A3C19 for best overall linearity of center 80 di-
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visions of available display. Use HORIZONTAL PO-
SITION control to permit viewing the right, center, and
left portions of the display. HF AdjNo. 1 affects the
right portion, HF Adj No. 2 the center portion and
HF Adj No. 3 the left portion of the sweep.

f  Disconnect Time-mark Generator. .
5-36. PULSE CIRCUIT ADJ.

5-37. COLLIMATION.
a. Set Model 181A/AR controls as follows:

CRTMODE . -+ « v v v o v v v v o WRITE
HORIZONTAL DISPLAY --------- INT
INTENSITY . - - - -+ - . fully eew
PERSISTENCE - - =+ - o fully cew
Max Write Rate Adjust A6R17 - - - fully cw
‘Write Adjust A6R18 - - - - - - - - fully cw
Floodgun Adjust » - - - - -« - - - fully cw

Write Collimation Adjust A6R9

. Max Write Collimation
Adjust A6R29 - - - - - - b e e

fully ccw
fully cew

b. Depress ERASE pushbutton for 2 seconds.
Display should resemble Figure 5-5A. If the display
does not resemble Figure 5-5DA, but instead fills the
entire screen, omit steps ¢ and d and proceed with
step e. See Figure 5-4 for location of adjustment.

COLLIMATION

WRITE ADJ ADJ
RIB , 89
MAX FLOOD MAX WRITE
WRITE ADJ GUN ADS COLLIMATION "

RI7 R42 : ADJ

DN
PTLTY

|
|

AS PULSE CIRCUIT |

181A-A-19

Figure 5-4. Pulse Board ‘Adjustmc{fhts

¢. Adjust Floodgun Adjust A6R42 counterclock-
wise until backgroundillumination just reaches maxi-
mum heéight.

NOTE

This variation in height is very mi-
nute and may be less than 0. 1 div.

{

oection V

d. Depress ERASE pushbutton for 2 seconds.

Adjust Write Collimation Adjust (A6R9) until back-

ground illumination just fiils the CRT graticule area
as shown in Figure 5-5(. Disregard slight dimple
areas at top and bottom of display. These may cause
a slight blank area when rest of CRT graticule is
filled. -

e. Depress ERASE pushbutton for 2 seconds. If
display looks normal a: shown in Figure 5-5(, pro-
ceed with Writing Rate check. if bright areas appear
in any or all the corrers of the CRT, adjust Write
Collimation Adjust (A€R9) clockwise in small incre-
ments, depressing EITASE pushbutton for 2 seconds
after each change of A6R9, until bright areas just

_ disappear.

5-38. WRITING RATE (NORMAL),

a. Set Time Base Plug-In controls as follows:

SWEEP MODE (Main): » - - - - e AUTO
TIME/DIV (Main): = = -+ - = 1 MSEC
TRIGGER SOURCE (Main) -« » - - -+ * INT

b. Connect 800 Hz sine wave signal from Oscil-
lator to Channel A INPUT. Rotate INTENSITY control
slowly clockwise until trace just appears, Adjust
Oscillator outpnt and Channel A V/DIV control for
an 8 division vertical display.  Set Trigger Level
(Main) for stabie display.

c. SetTime Base Plug-In Sweep Mode control to
SINGLE. Rotite INTENSITY controlto 3 o'clock posi-
tion and PERSISTENCE contro! fully clockwise.

d. Depress ERASE pushbutton for 2 seconds.
Depress RESET button to trigger single sweep. An
800-Hz sine-wave display snould be observed (sce
Figure 5-5D). It may be necessary to adjust FOCUS
to obtain a sharp trace.

§CAUYION§

Do not set sweep mode switch to NORMAL
or AUTO., Adjust FOCUS control slightly,
depress ERASE pushbutton for 2 seconds,
rotrigger sweep and observe display. Re-
peat until sharpest display is obtained.
Depress ERASE pushbutton for 2 seconds
before retriggering sweep.

e. Figure 5-5D shows a display stored with non-
uniform brightness across the screen, with some
areas {ading faster than others. Adjust Write Adjust
(ABR18) counterclockwise in small increments until
uniform storing is obtained (see Figure 55E). De-
press ERASE pushbutton for 2 seconds and retrig;ger
swesep each time ASR18 is changed. At least 80'% of

the display should be visible after 1 minute.

f. Depress ERASE pushbutton for 2 seconds.
Buckground should be completely durk except for
possibly a few small spots (see Figure 5-1). If some
background illumination is present, adjust ASR18

a=1
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slightly clockwise anddepress ERASE pushbutton lor
9 seconds. Repeat as necessary until background i3
dark.

539, WRITING RATE (MAX).

a. Depress MAX W pushbution and rotate PER-
SISTENCE and INTENSITY iully counterclockwise.
Depress ERASE pushbutton for 2 seconds,  Display
should resembie Figure 55A. Adjust Max Write
Collirnation Adjust (A6R29) clockwise until background
illumination just fills CRT. Graticule area. Display
should be like Figure 5-5A, within 1/2 div of outer
graticule line.

b. Rotate PERSHETENCE fully clockwise. De-
press ERASE pushbutton for 2 seconds. Adjust Max
Write Adjust (46R17) counterclockwise in small
increments, -depressing ERASE pushbuiton for 2
seconds after each change of A6R17. Obtain a non-
“uniform background illumination with the best com-
promise between minimum and maximum background
light. A mesh pattern will be visible (see Figure
5-5F).

c. Set Time Base controls as follows:

SWEEP MODE (Main) - - - - - - - - + AUTO
TIME/DIV (Main) + - - - - - - 20 USEC/DIV

d. Connect 200 kHz sine wave signal from Oscil-
lator to Channel A INPUT. Rotate PERSISTENCE
fully counterclockwise and rotate INTENSITY control
slowly clockwise until trace just appears. Adjust
Oscillator output and Channel A V/DIV control for an
g division vertical display. Set TRIGGER LEVEL
(MAIN) for a stable display.

¢. SetTime Base Plug-In SWEEP MODE control
to SINGLE. Rotate INTENSITY and PERSISTENCE
controls fully clockwise. )

f. Depress ERASE pushtctton for 2 seconds.
Depress RESET button to trigger single sweep. A

5-8

Model 131A/AR.

9200 kHz sine wave should be observed. It may be nec-
essary to adjust FOCUS to obtain a sharp trace (see
CAUTION). At least 80% of the display should be
visible after 10 seconds. ' )

NOTE

1f display fades positive too fast,
adjust A6R17 slightly clockwise and
repeat- Max Writing Rate check.
If display is not stored over entire
areaadjust AGR17 slightly counter-
c¢lockwize and repeat Max Writing
Rate check.

5.40. CALIBRATOR FREQUENCY.

5-41. This adjustment varies the calibratorirequen-
cy approximately =25% and is set at the factory as

close to 1 kHz as practical. The calibrator circuit
is the source of the storage pulses used in the CRT.
As the CRY ages, in some cases a puint of electro/

mechanical resonance is reachedwithinthe tube which
results in an audible "singing". This resonance and
resulting noise do not cause anychange in instrument
operation or performance; however, if allowed to

continue indefinitely mechanical damage to the CRT
may result. Therefore, if the instrument reaches

this resonant point and begins to "sing'’, adjust Cal-
ibrator Frequency Adj AIR59 cw to increase the cal-
ibrator frequency until the noise stops. If the noige
does not stop with the potentiometer set fully cw, de-
crease the frequency by adjusting the potentiometer
cCw.

5.42. ‘This completes the adjustment procedure. If
desired, the instrument performance may be tested
to Model 181A/AR specification using the Periorm-
ance Check procedure. H satisfactory adjustment or
instrument performance is not obtained refer toSec-
tion VII of this manual for troubleshooting and wave-
form information.
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| CAL FREQ
INTEN GATE RESP GATE RESP iy
LIMIT ADJNOg2 ADJNOe! AinBY
AS A5Rz AlrPi Alcs (HIDDEN] Al

AlC? /

A4 %
AlO
HV PATTERN
A9 ADJ ADJ
AlR38 AlIR56
‘ X10
X1 X5 GAIN DC  HORIZ RESP HORiZ RESP HORIZ RESP
“GAIN GAIN A3R30 BAL ADJNOe¢3 ADJ NOel ~ ADJNOe2
A3r3a. A3r32 (HIDDEN) A3R37 A3clo A3ce AGC9
ATTEN A, ~ MAX WRITE
COMP aal Yol ADJ
AZC! " 3 AGRI7
S8 MAX WRITE
PHASE COLL ADJ
ADJ ABR29
A3c2
COLLIMATION
VERNIER | o
BAL __ % AGRs
-ASRT FLGOD GUN
, ADJ
A& % AfR42
g doive) o oot Montinivaii P
_ ' ' , ==Y WRITE ADJ
_ _ / | AGRI8
A6~ ABTP4 ABTP3, ABTP2 —100-" —12487 +15 +100 A8TPI A8 A7
ADJ ADJY ADJ ADJ

A8r36 ABR26 Aeme» ABRiIO

Section V

GATE RESP GATE RESP CAL FREQ

INTEN
LIMIT ADJNOg2 ADJ NOo! ADJ
AS 'ASR2 AlTPI Alcs Alco AIRr59 )I

A9 AlO
L ‘";}{"
\"“
HY FATTERN
AD. ADJ
Alr3s - AlR56 |
() 1
L, - i,
X10 DC  HORIZ RESP HORIZ RESP HORIZ RESP MAX WRITE :
GAIN BAL ADJNOel ADJNOe3 ADJNOe2 Y ALIGN COLL ADJ
A3r30 A3rsr  A3ce A3ci9 A3cs A3R53 A6R29
PHASE ' Al COLLIMATION
BANDWIDTH ADJ
A3si AGR9
PHASE FLO%%JGUN ..
ADJ A6
A3c2 R42
WRITE AD!
AGRI8
*MAY WRITE
ADJ
X5 AGrI7
GAIN , :
i
o o
N ;
A3R34 AB
VERNIER A6 ABTP4 ABTP3 -100 ~i2.,6 +I5 4100 ASTtp2 ABTPI
BAL ADJ ADJ  ADJ ADJ
A3R7 ABR36 ABR26 ABRI8 ABRIO _
181A-B-1IC |
Figure 5-6.

Location of Adjustment and Test Points
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Mode! 181A/AR Section VI

Section Vi

Replaceable Parts

lnstrument model and senal number.

6-1. INTRODUCTION. | a

} o b. HP Part Nurnber of |tem(s)
6-2. This section contains information for ordaring
repla‘cement parts. The abbreviations used in the parts
list are described in Table §-1. Table 6-2 lists the parts in
alphanumeric order by reference designator and includes
the manufacturer and manufacturer’s part number. Table

Quantity of part(s) desired.

~ d. Reference designator of partls;.

6-5. To order a part not listed in. the tabie, provnde the

6-3 contains the list of m anufacture: ‘s codes.

6-3. ORBERING INFORMATION.

6-4. To obtain repiacement parts from Hewlett- Packard,
address order or inquiry to the nearest Hewlett- Packard
Salec Service Office and supply the following information:

Table 6-1. Abbreviations for Replaceable Parts List ’

following information:

a. Instrument mode! and serial n‘u‘mber
b Description - ‘of the part,’ mciudmg function and

location in the instrument.

c. Quantity desired.

= root mean square

./’{

= rgverse working

= amparals) GRD = ground{ed) NPO’ riégative pusitive RWV
i ASSY = gssernbly ' zere {zaro temper-’ voltage
" N (J‘ \ atura sonfficient) ‘
= henrylies NPN = negative-positivd- ‘ ;.
BD = h)pardis) HG = mercury . . 009;0\1; S S-8 = S'({W-b'OW ’
BH = binder haad HP = Hewlett-Packard NSR / = notseparately - ; SCR = silicon controlled
BP = handpass HZ = hertz ' ',er-‘ﬂaceable o SE IQIC't”-iG'
L e = gelenjum
_2 4 ' I ; SEC = sacond(s)
c = genti (10 7) IF = intermediate freq. OBD = order by’ / SECT = gaction(s)
CAR = curbon IMPG = impregnated . gescription Si- = gilicon
CCW = sountercinckwise INCD = incandescent OH ) = oval head i ‘ CSIL = yllver
CER = ceramic INCL = includels) ox = = oxide - S = slide
CMO = gcabinet mount only INS = jrsulation{ed) o x ' , sP = gingle pole
COAX = coaxial INT = internal P = paak T SPL. = special
| COEF = coefficiant "PC = printed (wtchad\ . ST = single throw
COMP = compositiun o 3 o " civeasit(s). ‘ STD = stgndard
CONN = connector(s) K = kilo (10 ) . PF = picofarads "’ '
CRT = cathode-ray tube KG = kilogram CPHL = Phillips TA o ‘
cw = clockwiss ' PIV = peak inverse - 0 - : :?':;agg:;
, LB = pound{s) PP vglt‘a-ge(s) ‘ : TEL - = taflon ’
D = deci (10 ) LH = left hand A pg:;:;::'"eg‘-’“""' TCL = toggle
DEPC = deposited carbon LIN = iinear tper o P \ THYR = thyristor
DP = double pale LOG = jugarithmic taney P/D = part of. T e ; b ‘
oy LPF = low-pass filter(s) PORC - PO'W’&*" INLDIO = sl diod
oT = double throw TUR ! pas: :r () Fos = ;osutuon(s) TNLDIO = tunnei diodels)
: = jever ‘ T =
‘ POT "“potentnomewr(s) , Tg:-M - ::’i'::;:‘:e
ELECT = elactrolytic , T P-P =peak-to-penk . B S
ENCAP = ancapsulated M = milli {10 ) PAGM = program e o
EXT = axwrnal MEG = mega (10"7) PS = peiystyrene Y = micro {10°°)
MET FILM = metal fifm PWV = peak warkmg . ’
MET OX = metal oxide : voltagﬁ :
F = farad{s) MiF R = manufacturer - o v = yolts
Y rE = fir wl 558 i , . ‘ s . ,‘ L o /D =%
i FET f.mid.taffect MINAT miniature RECT ,'-"-"ractiﬁer(s) - VAR = variabie. 1
: transiator{sl MOM = momantary RF = radio frequency . .0 - VDCW . = de working volt(s) ¥’
FH = Hat hat MTG = mounting CRE1 = 'ridio frequency SR Y | ]
FILH = fillister head MY = mylar : imavferegce V. W . s)
FXD = fixed o = waltt{s
L RH = radnd heada W/ = with
0 N = nano {10 7) or WiV = working inversy
i G = giga {10°) N/C = normally closed right hand voltage
; GE = germanium NE = neon RMO = rack mount only WwW/0 . o= without -
G = glass / /O = pormally open RMS ww = wirewound




Saction VI ) : Model 181A/AR
Tabile 6-2. Replaceabie Parts
Reference HP P N ‘ s : Mfr '
. . art Number| Cty Description Mfr Part Number
Designation | | | T Code , |
Al 00181-66512 1 ASSY:CALIBRATOR, GATE & HV CONTROL BO. 28480 0OIBY-66517
AlCl ' 0160-0t62° 12 C:FXD MY 0.022 UF 10% 200VOCW 56289 192P22392-PTS
AlC2 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 56289 1020 22392-PY 5
A1C3 0160-0162 CIFXD MY 0.022 UF 10% 200VDCW 56289 192P22192-P15S
AlC4 0160-0207 1 C:FXD MYLAR 0.71UF 5% 20C40CW 206A0 NIAD-N2NT
ALCS 01600162 C:FXD MY 0.022 UF, 103 200VDCW 56289 192P22282-P7§
AlCo 0180-0374 2 C:FXD ELECT 10.0 UF INT 20VDCW 5/280 15001 04X 208D - 16
alct 0150-0059 1 CEFXD CER 3.3-0.25 PF SUOVDCW 12982 3A1-500-C0J0- 1390
ALGE 0121-0168 5 C:VAR TEFLON 0.25-1.50 PF &00VDCW 23480 0121-0168
AlC9 0132-0004 1 T:IVAR PRLY 0.7-3.0 PF 3SOVDCW 72982 515-N09-4R
AlC10 0140-0180 1 C:FXD MICA 2000 PF 2% . 28480 0lan-nLpp
AlC1 0160-0162 C:FXD MY 0.022 UF 103 200VDCW 56289 1920227392015
AlC12 . 0160-0%03 1 C:FXD MYLAR .15 UF 10% 200VDCW 28480 01460-0313
ALC13 0160-2150 1 C2EXD MICA 33 PF 5% _ 28480 N0~ 215N
AlC)& 0160-2961 2 C:FXD KICA 5825 PF 2% 30CVDCW 04062 RDMZNE 5A26)G3C
- ALCLS 0160-29¢1 ‘ C:FXD MICA 5825 PF 2% ~UNVDCW 04067 RDM20F t SB25 163C
ALC16. 0180-0089 1 £tEXD ELECT 10UF-10%°100T 150VDCW 56249 “ADLNAGISANE 4
L1CYT . 0160-0155 . 3 CIEXD ELECT 2.2 UF 203 20VD{W 56289 15AD225X0N20A2-DYS
AlCYLE ' 0180-0045 i CIFXD ELECT 20UF 25VDCW , | se289 3020 6~G0~25DB~6MY
AlC19 " 0160-3008 5 C:FXU CER 4700 PF 20% 4KVDCW (LEFT FRONT LEAN| 72982 1RBH-026=VESO-AT2M
ALC20 ‘0160~0380 2 CIEXD MY 0.22 UF 10T 200VOCW, 28480 0160-0380
AlCRL 0160-3907 6 C:FXD CER 4700 PF 201 4KVDCW :{IGHT FRONT LEAD) 72982 AAAR-N2H-Y55N-4T2M
alc22 0160-3008 'C:_#XD CER 4700 PF 20%4KVDCW ILEFT FRON"T 'LEAD) 12982 TRRA-NDH=-Y55MN-4T72M
AlC23 ' 0160-3007 ' C:EXD CER 4700 Pk 20%4KVDCW (RIGHT FRONT LEAD)| 72982 JARA-024-Y5SN-412M
A1C24 ‘ '0160-3097. C:FXD CER 4780 PF z0%AKVICW (RIGHT FRONT LEAD)| 72982 IAAB-024~Y55N-4T2M
, Mc:;ls T 6160-3008 C:FXD CER #4700 PF 20%4KVDCW (LEFT FRONT'LEAD) 72932 I9GA-N24-Y55N-4T2M
i ALC26 ) 0160-3007 C:FXD CER 4700 PF Z0%4KVDCW (RIGHT FRONT LEAD)| 72982 INAH=-026-YESN-477M
CRICKE 1901-0040 30 DIODE:SILICON 30MA 30WV ’ L nr2ed FNGLNAB
ALER2 1901-0040 - DIODE:STi ICON 30Mp ArWy 01763 FNGINAA
 ALCRY 1801-0040 j DIONESSILICON 30MA HDWY N7263 FNGINKA.
ANCR4 19010040 DIODE:SILICON 3OMA 364y n126% FDGLNRE .
L1GRS  1901-0179 1 DIGNE:SILICON !5WY 2RHA0 190160179
ALLRO 1901-0040 DICDE:SILICON 3GMA 30WV 7262 FNGIOBS
ALCR? 1901-0029 2 DIGPE:SILICON 600 PIV 28480 1901-0n79 I
AlCRE 1901-0029 DIODE:SILICON 600 PV IHEAT 1ony-enp0
ALCRS Co NOT ASSIGNED y Y
i ALCRLO 1901-0487 1 " DINDE:SILICON 1500 PIV 2R4AD 1) ~0nR7
AICRI 19010040 DIODE:SILICON 30MA 30KV 07267 PNGYOaE
AICR12 1901-0096 4 DIODE:SILICON 120V . n1205 un~-n8e
AICR13 1901~0096 "OIODE:SILICON 120V : 1295 uG-838
ALCR14 1901-0096 . DIODE:SILICON 120V ' M 2oy UG-8AA
.A1CR1S 1901-0040 : DICDE:STLICON, 30MA 2GWV N7262 FNGINAR
C ALY 9100-1653 7 COIL/CHOKE 910 UH 5% ?R480 9100-1653 )
ATy . 9140-0179 COIL/CHOKE 22.0 UM 0% 28480 91401379 ,
Arps 1854-0019 5 TSTR:SI NPN ‘ 28480 S IBS4~ 0019 X
A1Q2 . 1854-0019 TSTR:S! NPN 8440 FIN5A~0n10
P 1853-0038 3. TSTR:SL PNP ' ?84R0 1A5 30NN
ALQA 1854-0271 , 1 -'ISTRIST MPM 28480 IS4 02 T
A0S 1853-0036 Lo CTSTR:IST PNV AN N3G
aliie 1854-0234 ‘ 2 © TSTR:SI NPN 81131 2N3440
AiQ7 1854-0234 . , TSTR:ST NPN AN19t 2N344.0
A108 SR B854-0023 i TSTR:ST NPN{SELECTED FROM 2N24B4) 28490 18540022
AQH 1E9H=00 11 )28 TSTR:SE NPN(SELYCTED FROM 2N3704) 28480 1854-nNT1
AV 1854~0039 ' 3 FSTR:SI NPN in131 2N30% 3
ALK 07570407 7 R:FXD MET FLM 200 OHM 1% 1/8W 14674 ORDER BY DESCRIPT
A1RZ 0T157-0407 ' RZEXD MET FLM 200 OHM i% 1/9W ‘ 14674 ORDER BY oescmv‘rlgm
_AIR3 0757-0401 9 R:FXD MET FLM 100 OHM 1% 1/ ' 14674 ORDER BY DESCRIPTION
ALRSG GT57-0401 R:FXD MEY FLM 100 DHM 1% 1/8K 14674 ORDER BY DESCRIPTION
. ) . /
ALRS 07571-0401 R:EXD MGT FLM 100 OHM 1% 1/8W 146T4 ORDER BY DESCRIPTION
ALR6 0757-0640) | R:FXD MET FLM 100 UHM 1% 1/8H 14674  |{ORDER BY DESCRIFTION
AWRT 0757-04%8 - 1 RIFXD MET FLM S51.1K OHM 1% /8% 91637 . ME-1/10-32
CAIR® 0757-0281 4 RIFXD MET FLM 2.74K OHM 1% 1/0W 28680 0757-0281
~ ALR9. 07570274 K 1 RZFXD MET 'FLM 1.21K OHM 1% 1/8W 28480 N5 7-02Th
. ALR10 0757-0281 ) RZFXD MET FLM Z.74K UHM 1% 1764 28480 0757-0291
AlR1L - 0T57-0290 L 1 RFXD MET FLM 6.19K OHK 1% 1/8% 28680 nNIST=0290
_ALR12 ' 0757-0462 1 "RIFXD-MET FLM 75K OHM 1% 1/8W 28480 0747-0462
AlR13 0757-0724 1 RIEXD FLM 392 OHM 1% 1,/4W \ 28480 0757-N774
AlR14 0157~0727 1 RTFXD MET FLM 562 OHM 1% 1/4W 28480 0T5T-0727T -

L See intro
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duction to this section for grdering information
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Table 6-2. Replaceable Parts (Cont'd)

Section VI

Reference b pait Number| Qty Description f Mfr Part Number
Designation : Code |
A1R1S 0757-6757 2 R:FXD FLM 15K OHM 1% 1/4W 28480 0757.0757
AlR1é 0757-046° 2 RIFXD FLM 150K OHAM 1% 31/8W 28480 D757~ 0469
AIRL7 0757-0767 A:FXD FLM 15K OHM 1% 1/4W 284130 0757-0757
AlRlS O T57-0407 RIFXD MET FLM 200 OHM 1% 1/8W 14674 ORUEN BY DESCRIPTION
AlR19 0757-0280 8  KEFXD MET FLMW 1K OHM 1% 1/8W 160674 ORDER BY DESCRIPTION
ALR20 07570190 3 RIFXD MET FL® 20K OHW 1% 1/2% 28480 0757-0190
ALR21 0757-0816 i 'RTFXD MET FLM 311 OHM 1% 1/8W 14674 ORDER BY DESCRIPTION
ALR22' 0757-0441 2 RIFXD MET FLA 8.29K 1% 1/84 14674 ORDER BY DESCRIPTION
AIR23 0757-0426 2 RIFXD FLM 1.3 OHM 1% 1/uW 28480 0757-0426
ALR24 0761-0083 1 R:FXD MET OX 68K OHM %7 1W 28480 n761-0083
ALR25 . Q757-0438 8 RIFAD MET FLM S.11K 1% 1/8W 14674 ORDER BY DESCRIPTION
AIR26 0757-0283 10 RIEXD MET FLN 2.00K OHM 1% 1/3W 28480 0757-0283
A1R27 07670424 1 R:FXD MET FLM 1.1K OHM 1% 1/8W 28480 0757-0424
AlR29 0757-0760 1 R2FXD FLM 20K OMM 1% L/74W 28480 N757-0760
-ALIR29 : 0757-0466 3 R:FXD MET FLM 110K OHM 1% 1/6W 28480 0757-0466
' #iR3290 O 757-0460 RzFXD MET FLM 110K OHM 1% 1/8W 28480 0757~0465
AlR31 0654-0271 2 R:FXD COMP 2.7 OMM 103 1/4W 1121 €8 2761
ALRSS 0737-0283 R3FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
Alitss 07570393 i R:FXD FLE 47.5 CHM 1T 1/8W 20589 n757- 0393
AlR2é 0757-0841 3 RIEXD MET LM 12.1K OHM 1% 1/2W 26A80 07570841
ALRIS 0698-5612 1 RTFEXD MET FLM 2K OHM 0.1% 1/6W 28480 0698-6612
ALR36 : 0698-5421 1 RIFXD MET FLM 17.82K OHM 0.1% 1/24 28480 . 0698~ %5421
AlR3T 0684-0271 R:FXD COMP 2.7 OHM 10T 1/4W nit21 cB 2761
AlR28 2100-0943 1 RIVAR WEY FLM 100K 20% LIN 376N 75042 cT1so
AlR39 ¢ 127-0263 1 RLFEXD DEPC 930K OHM 1% 1/2¥ 28480 0727-9263
ALR40 ‘ 0T87~-0442 3 RIFXD MET FLM 10.0K 1% 1/8W 14674 ORDER BY DESCRIPTION
AlRAL 0757~-0442 RIFXD MET FLM 10.0K 1% 1/8W ‘ _ 14674 ORDER BY DESCRIPTION
ALRA2 " 0757-0438 _ RIEXD MET FLM 5.11K 1% 1/8W 14674 ORDER BY DESCRIPTION
AlR43 0698-3553 1 RIFAD FLM 2.49 MEGOHM 1% 1/2W 28480 0098~ 3553
AlRAS 0757-0283 RIEXD MET FLM 2.00K CHM 1% 1/8W 28480 0757-0283
ALR4S 0757-0280 R3FXD MET FLM 1X OHM 1% 1/8W 14574 ORDER BY DESCRIPTION
ALR4E 0737-0465 8 RIEXD MET FLN 100K 1% 1/8W 14674 ORDER BY DESCRIPTION
ALRHT 07%7-0814 1 RaFXD MET ELM S11 OHM IS 1/2¥% 28480 0757-0814 :
AlR48 0757-0401 RIFXD NET FLM 100 OHM 1S 1/8W 14874 ORDER BY DESCRIPTION
AlR49 0757-0465 R:FXD MET FLM 100K 1% 1/3W 14874 ORDER BY DESCRIPTION
ALRS0 06988220 1 R:F<D FLM 15 MEGOHM 1% 3 28480 06088220
AlRS) 0687-1051 1 R:FXD COMP 1 MEGOHM 10% 1/2W 01121 EB1051
ALRS2 0687-4721 1 R:FXD COMP 4700 ORM 10% 1/2W 01121 EB4721
AlRS3 0608-5353 1 RIFXD FLM 8.2% MEGOKM 3% 1W 28480 0898-5362
AlRSS 0698-6580 1 RIFXD FLM 16.25 MEGOHM 5% 1W 28480 0658-6580
ALRSS 0757-0460 2 R1FXD MET FLM 61.9K CHM 1% 1/8W 28480 0757~ +60
ALRSS 2100-2031 4 RIVAR 50K OHM 10% LIN 1/72¥ 26480 2100~ 2031
AIRST 0687-101} . 1 R:FEXD COMP 100 OHM 10T 1/2W ni121 €8 1011
AlR58 0698-3510 1 RIFXD MET FLM 453 OHW 1T 1/8¥ 20480 0698~3510
ALRS9 .2100-2030 2 R:VAR FLN 20K OHM 1S LIN 1/28 28480 2100~2030 !
ALTPL 1251-0206 5 CONNECTOR:SOCKET (TEST JACK) 98291 SKT~400
Alvl 2140-0018 2 LAMPIGLOW 1/10M 08806 NE 2E1
Alv2 2140-0018 LAMPIGLOW 1/108 08806 NE 2E1
AlVR1 , 1902-0045 1 C10DE BREAKDOWN3T.32V 2% 400 MW 284R0 CADER 8Y DESCRIPTION
ALVR2 1902-0025. 1 DIODE,BREAKDONNI10.0V S% 400 M4 26480 1902-002%
AlVR3 1902-0038 1 DIODE BREAKDOWN 45.3V 5% 400 MW 28480 1u02-0038
A2 00181-66508 1 ASSYISWEEP GATE OUTPUT DOARD 28480 ANI81-66508
A2C1 0180-015%5 C:FXD ELECT 2.2 UF 20% 20VDCW 56289 150D225X0020A2-DYS
A2C2 0180-015%5 C:FAD ELECT 2.2 UF 203 20VDCW 56289 15002 25XNN20A2-DYS
ALl 9140-0179 COIL/CHOKE 22.0 UH 10% 28487 91400179
A2L2 ' 9140-0179 COIL/CHOKE 22.0 UH 10% 28480 9140-0179
A201 18%4-0071 TSTR:S1 NPNISELECTED FROM 2N3704) 28480 18%4- 0071
A202 18%4-0071 TSTR1S1 NPN{SELECTED FROM 2N3704) “3480 18%4-0071
A203 1853-0016 2 TSTR1S1 PNP b Y31 2N3638
A204 1853-0016 TSTRISI PAP 80121 2N3638
A2R] 0757-0451 2 R3IEXD MET FLM 24.3K OHM 1% 1784 28480 n757- 0451
A2R2 | 0757-0438 RIFXD MET FLM S.11k 13 1/8W 14674 ORDEH BY DESCRIPTION
A2R3 0757-0436 2 RzFXD MET FLM 4.32K OHM 1% 1/8W 28480 0757-0436
, A2R4 0757-0451 RIFXD MET FLM 24.3K OHM 13 1/8M 28480 0787~ 0851 :
A2RS 0757-0438 RzFXD MET FLM S.11K 1% 1/8W 14674 URDER BY DESCRIPTION |
! A2R6 0757-0436 RIFXD MET FLM 4.32K OHM 1% 1/8W 28480 0757-0426
A2RT 0757-0429 4 R:FXD MET FLM 1.82K OHM 1% 1/8W 28480 0757-0429
A2R8 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0767-0273
A2R9 0757-0438 R:FXD MET FLM 5.11K 1% 1/8W 13674 ORDER BY DESCRIPTION
A2R10 07570429 R:FXD MET FLM 1,62 OHM 1% 1/8W 20480 0767.0420
AZR11 0767-0273 R:FXDMET FLM 3.01K OHM 1% 1/8W . 28480 0757-0273
A2R12 0757-0438 - R:EXD MET FLM S.)1K 1% 1/8W 14674 ORDER BY DESCRIFTION
A2R13 0683-0275 3 RIFXD COMP 2.7 OHM 53 1/4W 01121 €8 2765
AZ2R14 0683-0275 R:FXD COMP 2.7 OHM 5% 1/4W . 01121 £R 2765
A2R15 0757-0438 R:FXD MET FLM S.11K 13 1/8W 14674 ORDER BY DESCRIFTION
)
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Table 6-2. Replaceable Parts (Cont’d)
Reference e Mfr | o
eterence |up part Number| Qty Description o Mfr Part Number ‘
Designation . e g Code
y
A3 00181-66514 1 ASSYSHORIZONTAL AMPLIF 1ER BOARD : 29480 00181-66514
A3CL 6121-0069 1 C:VAR CER 2.8 PF 300 VDCW 72982 538-006-COPO-89R
A3C2 ‘ 021-0105 1 C:VAR CER 935 PF _— 72982 538-006D-9.35
A3C3 ‘ 0160--2201 1 C: FXD MICA 51 PF 5% .. VOCW . 72136 RDM15E610J1C
A3CA 0160-0162 ' C:FXD MY 0.022 UF 10% 200VDCW ‘ 56289 192P22392-PTS
Ly ,
A3CS 0160-0162 C:FXD MY 0,022 UF 10T 200VDCH ‘ 56239 192022392-PTS
A3CS 0132-0007 3 C3YAR POLY 0.7 TG 3.0 PF 350YDCW 72982 535-033-4R
A3C7 C160-0162 C:FXD MY 0,022 UF 10T 200VDCW ‘ 56289 192P22392-PTS
A3C8 0170-0040 . 2 C:FID MY 0.0A7 UF 10% 200VDIW 86289 192P47392-P7S,
A3C9 ' 0132-0007 C3VAR POLY 0.7 TO 3.0 ®F 350VDCW 72982 53%-N733-4R
A3C10 0160-223% 1 C:FXD CER 075 PF 500 VDLW 72982 301-000-LOKD TSAC
A3C11 0160-0162 CIFXD WY 0.022 UF 10% 200VDCW 56209 192P22392-PTS
A3Ci2 0160-0162 C:FXD MY 0.022 UF 10% 200DCY 56289 192P22392-P7S
A3C13 ~ 0180-0197 ‘ 4 C3FXD ELECT 2.2 UF 108 20VDCM _ 56209 150D225X9020A2-DYS
A3C1s 0180-0197 C3EXD ELECT 2.2 UF 108 20%0CW 56239 150D22%X9020A2-DYS
A3C1S 0160-0162 C:zFXD MY 0.022 UF 103 200VDCW 56269 192p22392-PTS
A3C16 0189-0197 CaFXD ELECT 2.2 UF 102 20VDCW ' 5628 150D225%9020A2-0Y5
A3C17 0180-0197 C:FXD ELECT 2.2 UF 1063 20Y0CW 56289 1500225X902022-07S
- A3C18 0180-0218 1 CzFXD £LECT 0.13 UF 10% 33VDCW 20480 0180-n218
A3C19 0132-0007 - CIVAR POLY 0.7 TO 3.0 PF 350VOCW 72982 535-031-4R
A3C20 0160~-0162 CIEXD MY 0.022 UF 10% 200VDCW : 56289 192P22392-P75
A3C21 0170-0040 CiFXD MY 0.047 UF 10T 200VDCHW 56289 192P47392-PTS
A3C22 01602250 C:FXD CER 5.1 PF 72982 301-000-COHO-519C
A3CR1 16010040 DIODE:SILICON 07263 FDG 1088 -
A3CR2 19010040 s DIODE: SILICON 30MA 30WY 07263 FDG1088 .
A3CR3 10010040 1 DIODE:SILICON J0MA 30WV 07263 FDG 1088
‘A3CRS 1901--0030 , " DIODE:SILICON 30MA 30WV 07283 FDG1088
A3CRS 1901--0048 DIODE:SILICON 30MA 30WV ‘ 07263 FDG 1088
A3ICRE . 1801040 DIODE:SILICON J0MA 30WV 07263 FDG 1083
A3CRT 1907 -0040 DICDE:SILICON 30MA 30WV 07283 FDG 1088
AICRS 1401 -C040 DIODE:SILICON 30MA 30WV : - 07263 FDG1088
A3CRY 1901-0040 DIODE:SILICON 30MA 30MV 07263 FDG1088
A3 9140-0179 . \ COIL/CHOKE 22.0 UM 108 28480 9140-0179
A3L3 9140-0179 COIL/CHOKE 22.0 UK 10% 28480 9140-0179 o‘
A3Ls 9170-0029 1 CORE:FERRITE BEAD 02114 56-490-868A2/74"
4301 1866~0062 1 TSTR1ISI FEY 17656 FNG78
43Q2 1864-0215 1 TSTRESI NPN 04713 SPS 4611
. 4303 1830-01%8 1 TSTRIGE PNP 80531 2N2635%
A3Q4 1854~0019 TSTR:SI NPN . 20480 1854-0019
A3Q5 1894-0071 . TSTRIS1 NPNISELECTED FROM 2N3704) 28480 1854~ 0071
A3Q6 1834-0019 TSTR3ST NPN ‘ 28480 1854-0019
A3Q7 1854-0019 TSTRISI NPN ~ 28480 1854-0019
A3g8 18%3-0009 2 TSTR:SI PNP 208480 18%3-0009
A3Q9 1864-0419 2 TSTR1SI NPN 80131 1854-0419
A3Q10 1853-0039 TSTR2ST PNP 20480 185%3-0038
Qi1 1853-0009 : TSTR:S| PNP 28480 18%3-0009
A2Q12 ; 1864--0419 TSTRI51 NPN 8013) 18640419
A3013 18%3-0038 TSTR:S! PNP 28480 18%3-0038
A3R1 / 0098-5639 1 R:FXD METFLM 2 MEG 1% 1/2W 75042 CEC, T-0
A3R2 , 0757-0156 1 R:FXD METFLM 1,6 MEG 1% 1/2W . 75042 CEC, T-0
A3R3 o 07870443 R3IFXD MET FLA 100 OHM 1X 1/78W 14674 ORDER BY DESCRIPTION
A3R4 o 07670367, 1 R:EXD METFLM 100K 1% 1/2W 76042 CEC. T-0
A3R5 075707250 R:FXD METFLM 1K 1% 1/8W 75042 CEA, T-0 :
A3R6 : 0781-0074 1 R:FXD METOX 15K 5% IW 14674 ca2
AT i0-2614 1 R:VAR CERMET 20K 10% LIN 1/2W : 73138 62228 1
A3RE 065833652 1 R:EXD METFLM 3.83K 1% 1/BW 19701 MF4C-T-0
A3R9 _ 07570424 “R:FXD METFLM 1.3K 1% 1/8W 19701 MFAC-T-0
A3R10 . 07570863 2 RZFXD MET FLM 82.9K 13 1/84 14674 ORDER BY DESCRIPTION
A3R11 0757-0441 RTIFND MET FLM 8.25K 1% 1/8Y 14674 ORDER BY DESCRIFTION ‘
A3R12 0757-0792 2 R:FXD MET FLM 681K OHM 13 1/4W 28480 0757-0792
A3R13 6757-0401 R:FXD MET FLM 100 OHM 1% 178w . 14674 ORDER 8Y DESCRIPTION
A3R14 0757-0460 ~ R2FXD KET FLM 61.9K OHM 1% 1/8W 28480 0757-0460
A3RLY 0757-0401 . LIFXD MET FLM 100 OHM 1% 1/8W 14674 " ORDER BY DESCRIPTION
A3R1S 07570233 R2FXD MET FLN 2.00K CHM 1% 1784 28480 0737-0203 .
AZRLT 0757-0764 3 RIEXD FLN 33.2K OHW 13 1/4M 208460 0757-0764
A3RLD 0757-0741 2 RZFXD MET FLM 2.43K OHM 1%3/174M 28480 0757-0741
A3N19 0757-0201 RIFXD MET FLN 2.74K OHM 1% 1/8W ’ 28480 0757-0281
ABR20 0757-0443 2 RIFXD MET FLN 11.0X OHM 1T 1/8W 91637 MF-1/10-32
A3R21 0757-0434 5 RIFXD MET FLM 3.65K OHM 1% i/8Y : 28480 0757-0434
A3R22 0757-0736 2 RIFXD MET FLM 1.50K OHM 1% 1/4W 28480 07570736
A3R23 0757-0846 2 RZFXD MET FLM 22.1K OHM 1.0% 1/2wW 28480 | 0757-0846
AR24 0757-0413 2 RzFXD NET FLM 332 OHM 1% 1/8Y ‘ 28480 0757-0413 ’
A3R25 . 0757-0407 R2FXD MET FLN 200 OHM 1% 1/8W : 14674 ORDER BY DESCRIPTION
A3R26 0757-084% RZFXD MET FLM 12.1¥ OHM it 1/2W ‘ 28480 0757-0841 :
A3R27 0757-0448 1 REFXD MET FLM 18.2K OHM 1% 1/8W ' 28480 075 7~0448
1
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A28 0683-027% RIFXD COMP 2.7 GHM 5T 1/4W onz21 cB 2765
A3R29 0757-0388 5 R:EXD FLM 30.1 CHM 1T 1/8W 28480 0757-n328

. A3R30 2100-1770 1 R:VAR WW 100 OHM 5% TYPE W 1W 28480 2100-1770
A3R31 0757-0284 1 R:FXD MET FLM 150 OHM 1% 1/8W 28440 N757-N2R4
A3IR32 '2100-1771 1 R:VAR WW 200 OHM 5% TYPE H 1IW 28490 2100-1TN
A3R33 0757-0411 1 RIFXD MET FLM 332 OHM 1% 1/8W 20480 07%7-0611
A3IRIS 2100-1773 2 RIVAR WM iK OHM 5% TYPE H 1M 29480 2100-1773 .
AR5 0757-0428 1 RIFXD MET FLM 1.62K 1% 1/84 164674 ORDER BY DESCRIPTION
A3R3H 0698-3416 3 R:FXD MEY FLM 21.5K OHM 1% i/2w 20480 0698-3416 Y
A3R37 210011775 1 RIVAR WW 5K DHM 5% 1w 28480 21001775
A3R38 0698-3416 R:FXD MET FLM 21.5K OHM 1% 1/2W 28480 0698-3416
S ETED) 0757-0468 1 RIFXD FLM 130K OHM 1% 1/8W 28480 0757-0468 ,
A3R40 0757-0440 RIFAD MET FLM 7.50K 1% 1/8W 14674 ORDER BY DESCRIPTION
A3R41 0757-0427 1 RIFXD MET FLI 1.5K 1% 1/8W 16674 ORDER BY DESCRIPTION
A3RS2 0757-0741 RIFAD MET FLM 2.43K OHM 13/1/4W 28440 0757-0741
A3R43 07570281 RIFXD MET FLM 2.76K OHM 13 1/9W 28480 0757-0281 :
A3RGS 0757-0200 IS RzFAD RET FLK S.62K CHM 13 1/8MW 14674 ORDER BY DESCRIPTION
A3R45 0757-0443 RIFXD MET FLM 11.0% OHM 1% 1/8W 91437 MF-1/10-32
R3RA6 0757-0434 R:FXD MET FLM 3.65K OHM 1% 1/8 28480 . 0757-0434

. AZRAT 0757-0736 RIFXD MET FLM 1.50K CHM 1% 1/4W 29480 0757-0736
A3R48 07570413 R:FXD MET FLM 392 OHM 1% 1/8W 208480 0757-0413
A3R49 0757-0846 RzEXD MET FLM 22.1K GHM 1.0% 1/2W 28480 07570846
A3RS50 0757-0407 RIFXD MET FLM 200 CHM 1% 1/8W 14874 ORDER BY DESCRIPTION
A3RS1 0757-0941 R:FXD MET FLM 12.1K OHM 13 1/2W 26480 0757-0841
A3RS52 0757-0280 RIFXD MET FLM 1K OHM 1% L/0wW 14674 ORCER BY DESCRIPTION
A3RS3 2100-2030 R:VAR FLM 20K OHM 10% LIN 1/2W 28480 2100-203¢
A3R54 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 14674 ORDER BY DESCRIPTION
A3RSH 0757-0344 1 A:FXD METFLM 1.0 MEG 1% 1/4W 19701 MFE2C.T-0
A3R56 07670447 1 R:FXD METFLM 18.2K 1% 1/8W ‘ 19701 MFAC-T0
A3R57 0757--0401 1 R:FXD METFLM 100 OHM 1% 1/BW 19701 MF4C.T-0
A3R58 07570407 1 R:FXD METFLM 200 OHM 1% 1/8W 19701 MF4C.T-0
A3S1 3101-0982 1 SWITCHZSLIDE SPST N.5A 125V 79727 GF124-0007 \
A4 00180-66523 1 ASSY:HV 0SC BOARD 28480 0N180-66%23
AsCl onag-oow 3 C:FXD ELECT 47 UF 10% 35VDCW 56289 15904 76X303552-DYS
A&C2 016()-0380 C:FXD MY 0.22 UF 10% 200VDCHW 28480 0140-0380
AACR1 1901-C049 2 DIODEISILICON 0.75A SOPIV 04713 SR13%58-6
ASL1 9140-0071 1 COILIFXD RF: 22UHY 28480 9140-0071
AS 00181-665(12 1 ASSYTHIGH VOLTAGE RECYIFIER BOARD 28480 00181-66502
ASC1 0160-3008 C:FXD CER 4700 PF (LEFT FRONT LEAD) 72982 3888~024~Y550-4772M
ASC2 0160-3007 C:FXD CER 4700 PF (RIGHT FRONT LEAD) 72982 IRBB-024-V5S0-4T2M
ASC3 0160-3007 C:FXD CER 4700 PF (RIGHT FRONT LEAD) 72982 3IBAN-024=¥S5SO-4T7M
ASC4 0160-3008 C:FXD CER 4700 PF (LEFT FRONT LEAD) 72982 3880-024-Y550M-472M
ASCR1 1901-0341 2 DIODE:ST 7000 PIV SOMA 28480 1901-0341
ASCR2 1901-0341 DIODE:SI 7000 PIV SOMA 20480 1901-0741
ASR1 0687-2231 1 A:FXD CONP 22K OHM 10% 1/2W 01121 EB2231
ASR2 2106-0918 1 RIVAR COMP 1 MEGOHM 203 LIN 1/5W 20480 2100-0918
ASR3 1836-0003 1 C RIFXD FLM 29 MEGOHA 10% 1M 28480 0836-0003
astl 00181-60801 1 TRANSFORMER:HIGH VOLTAGE ASSY 28480 0N181-60ANY

. As 00181-66518 1 ASSY:PULSE CIRCUIT BOARD 28480 00181-66518
AsC1 J160-2216 1 C1FXD MICA 820 PF 5% 28480 0160~2216
A6C2 '0160-0154 1 C:FXD MICA MY 0.0022 UF 10% 200VDCW 56269 192P22292-PTS
AsC2 0140-0176 1 C1FXD MICA 100 PF 2% 28480 0140-0176
A6CH 0160-2930 3 C¢EXD CER 0.01 UF +80-20% 100VOCW 91418 TA
A6CS 0180-0374 C:FXD ELECT 10.0 UF 10% 20¥DCW 56209 150D106X902082~ 76
A6CH 0180-0100 3 C:FXD FLECT 4.7 UF 10% 235VDCH 56209 13004 T5XG03SR2~DYS
A&CT 0160-2930 C:FXD CER 0.0L UF +80-20% 100VDCW 91418 TA
A6CB 0160-2930 C:FXD CER 0.0} UF +80-20% 100VDCW 91418 TA
A6CR1 1901-0040 DINDE:SILICON 30MA 30WV 07263 FNG10A8
AGCR2 1901-0040 DIODESSILICON 30MA 30WV 07263 £061088
A&CR? 1901-0040 DIGDESSILICON 30WA 308Y 07263 £NG1088
AGCRA 1301-0040 DIGDE:SILICON 30MA 30WY n7263 FDG1088
AGCRS 1902-0025 1 DIODE:SILICON 100MAZ1YV 07263 Fi 2387
ASCR6 1901-0026 6 DIGDE=SILICON 0.75A 200P1V N4T13 SR13%8-8
AGCR7 1961 -GG 40 DIODE:SILICON 30MA 30WV 07263 FDG108A
AGCRE 1901-0040 DIODE:SILICGN 30MA 30NV n7263 FNG10%8
ABCRY’ 1901-0040 DIONE:STILICON 30MA 30WV 07263 FOG1N88
A6CR10 1901-0026 DINDZ:SILICON 0.75A 200PIV 04713 SR17%58-8
AGCR11 £901-0026 DIODE:=SILICON 0.75A 200PIV naT13 SR1358-8
A6CRI2 1901-0026 DIODE:SILICON 0.75A 200PIV 04713 SR135p-8
A6Q1 1854-0071 TSTRzSI NPNUSELECTED FROM 2N3704) 28480 18%4-0071
A6Q2 v 1854-0022 4 TSTR2SI NPN n7263 S17843
A6Q3 1854-0C71 ‘ TSTR:SI NPMISELECTED FRON 2N370%) 26480 1854-0071
A6Q4 1854-0071 TSTR:SI NPNISELECTED FROM 2N3704) - 28480 1854-0071
A6Q% NOT USED
A606 1454-0071 ¥STR:ST NPNISELECTED FROM 2823704) 28480 1854-0071

See introduction to this section for ordering information
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A6Q7 1854-00T71 TSTR:S1 NPN{SELECTED FROM 2N3T04) /7,80 iB5546-0NT1 S L“_‘_;
A6Q8 1854-0071 TSTR:ST NPN(SFLECTED FROM 2N3ITN4G) FAGRY 1654-0071 ‘ X
A6Q9 . 1854~0022 ) TSTR:ST NPN . 0rzh% 517847 )
A6QL1 0 1854-0022 * TSTR:SI NPN 07764 S17TR43 . . .
AbQLl L 1854-0071 1STR:ST NPNUSELECVED FRUM 2N3IT04) 28480 18%54-0071 5
A6QL12 '1854~0071 TSTR:ST NPN(SELECTED FROM 2N1704) 28480 18%4-00T1
ASQ13 1854-0071 TSTR:ST NPNUSELECTED FROM 2N3704) 29480 18%54-0071
AL S 1854-00T71 \ TSTR:SI NPN{SELECTED FROM 2N3T04) 2R%80 1854-0071
ALQLS ’ 1854~-0071 TSTR:ST NPN{SELECTED FROM Z2N3T0S) 2880 1854-0071 ‘
ALGLSE 1854-0071 o TSTR:ST NPNUSELECTED FROM 2N3T704) 2HH5BD 18%4~-0071 ) ) 4
A6QL7 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3I704) 2084680 1RS4- 0071 '
‘A6Q18 1854-0071 ] TSTR:ST NPN{SELECTED FROM 2N3704) 28480 18%4-0071
A6QL1Q 1854-~0022 ) TSTR:ST NPN . 07263 17843
A6R1 0687~2241 i RIFXD COMP 220K OHM 10% 1/2% " nir2l F93 2241
ABR2, 0687-4T41 ' 7 RIEXD COMP 470K CHM 10% 1/2W ' o112y 8 4741
.A6R3 0687-4731 4 R:FXD COMP 47K (KM 108 1/72W 0112} ER 4731
A6RS Qr57-07167 o 1 RIFXD FLM 43.2K DHM 1T 1/4W 28480 0T81-07867
ABRS Q7570440 1 RIFXD MET FLM 15.0K OHM 1% 1/8W 28480 nNT57-0446
AbRS 0757-0469 R:FXD FLM 150K ONM 1% 1/8%W 28480 NIST-0469 "
A6RT 073 7-0466 R:FXD MEY FLM 110X OHM 1% 1/8W . 28480 N787-0465 “:"{(;
- ; ' 1
A6RSB N68T7-4T741 R:FXD COMP 470K OHM 10% 1/2W o221 EB 474) .
A6R9 2100-26%0 2 R:VAR FLM 200K OHM 10% LIN 1/2W ' 26480 2100-2650 {)
AGRLO 0687~-8231 1 R:FAD COMP B24 DHM 103 1/2W nti2l FA 8731 . !
AGRLL 0687-4731 - R:FAD COMP 4TK NHM 10% 1/2W o121t ER 4731 \
AGRYZ 0687~-5631 1 R:FXD COMP S6K OHM 10% 172W ‘ o1121 D S631
AG6R13 068T7-4741 R:FXD COMP 470K OHM 10% 1/2W 01§21 0 AT4) 4
AGR14 0157T-0479 1 R:FXD MET FLM 392K OMM 1T 1/8W 28480 0157-0419 )
AGR1S : 0757-0442 R:FXD MET FLM 10.0K 1% 1/8W 14674 ORDER BY DESCRIPTION
A6R16 07570469 1 R:EXD MET FLM 150K OHM 1% 1/BW 28450 0757.0469
AGRLI T 2100-2031 R:VAR SOK OHM 10T LEN 1/72% 28480 210n-2031 ‘:"
. : i
A6R18 2100-2031 ‘ "RIVAR SOK OHM 10T LEN 1/2W 28480 21n0-2n31 [
A6R 19 0757-0135 ‘ R:FXD MET FLM 511K OHM 1% 1/2W 28480 0757-0136
A6RZ20 0r57-0352 1 R:FXD MET FLM 150K OHM 1% 1/2W 2R480 0757-—0‘!52
A6R 21 ‘ ' NOT USED - (R
AGRD22 ) Ne8T-~1841 2 B:FXD COMP 180K 0HM 10% 1/2W nit21 Efn 1841 %
A6R23 0687~1031 5 R:FXD COMP 10K OHM 10% 1/2W n112t E8 1031 /
A6R2 4 0687-1031 R:FXD COMP 10K OHM 10X 1/2W o112t ER 1031 "
AGR2S N687~-1041 5 R:FAD COMP 100X DHM 10% 1/2W n1121 EA 1041 ‘ ' N
AbR26 ) N757~0482 2 R:FXD MEY FLM SI1IK OHM 1T 1/8% 28400 OF57-08R2
AGR2T 0487-1041 fNiFXD COMP 100K OMM 10% 1/2W o121 FB 1041
ALR?28 0687-1041 ' R:FXD COMP 100K DHM 10T 1/2W nr12} EB 1041
A6R29 2100-2650 R:VAR FLM 200K OHM 10% LIN 1/2W 28400 2100~-26%50
A6R 320 0687-1041 R:FXD COMP 100K OHM 10% 1/2W ) n1121 ER 1041 \
A6R31 07s7-0770 2 . RIFXD FLM 56.2K OHM 1% 1/74W 28480 QINT-0T7I0 g
AG6R32 015T-0402 R:FAD MET FLM S11K O 1% 1/8W 28480 075 T-0402 i
AGRAI 0TS T-07170 . RIEXD FLM S6.2K OHM 18 1/4W 284800 0rs7-0T70 _‘
AGRAY N6B8T-4741 R:FXD COMP 470K OHM 10% 1/2W o121 ERN 4741 |
A6R 35 N68T-4741 R:FXD COMP &4TOK OMM 10X 1/2W n1121 FB AT4% . !
AbR36 06BT-4T741 RZFXD COMP 4TOK OHM 10T 1/2W o121 FB 47413 ;
AGRAT 0r57-n283 R:FXD MET FLM 2.00K OHM 1T 1/8W 20580 0757-0283 %
A6R3B 0T157-0283 RIFXD MET FLM 2.00K DM 1% 1/78W 2R48N or57T-0281
AHGBRA9 0687~1031 R:FXD COMP 10K OMHPR 10% 1/2W 01121 ER 1N31 .
AGR40 0687-°031 RIEXD COMP 10K OHM 10% 1/2W n21 ER 10711
AGR4 1 . 0487-1841 RFXD COMP 180K OHM 10% 1/2W 01121 R 1541
ABRG? 2100~2031 R:VAR SOK OMHM 10% LIN 1/2W PR4AN 29002031 ,
A6GR43 07rs57-0190 R:FXD MET FLM 20Kk OHM &% 1/2W 28480 arst-ntoen '
AbRYG G 0rsT-c283 RIFXD MET FLM 2.00K OHM 1% 1/8W 28480 nI5T-0283
AGR4S 0157-0283 R:FXD MET FLM 2.00K 0OHM 1% 1/8W 28480 0rs7-02R01
A6R4E . ND757-0431 ) R:FXD MET FLM 2.43K OHM 1% 1/08W 213480 nNIST-04731
AGRAT NTS1-0431 R:FXD MET FLM 2.43K OHM 1% 1/8W 20480 0N757-N431
AGRALB 0757-0465 R:FXD MET FLM 100K 1% 1/8w 19674H QRDER BY DESCRIPTION
A6R49 075 7-0465 R:FXD MET FIM 100K 1% 1/8W 14674 ORGER BY DESCRIPTION
ASRS0 0687-4731 R:FAD COMP 47K OHM 10T 1/2W N2t FB 4731 '
AbRS] 0687-1041 R:FAD COMP 100K DHM 10T 1/2W o2t FA 1041
A6RS Z 0687-4731 . R:EYD COMP 47K OHM 10X 1/2W oi1121 FB 47731
ABRS3 nNTS1-04%53 1 R:FXAD MET FLM 30.1X OHM 1% 1/3W 28480 (V75 7-0453
A6RS4 07570774 . 1 R-FXD FLM 82.5K OHM 1% 1/4W 76480 07570774
A6RSS 0687-1031 RIFXD COMP 10K OHM 0% 1/2W ' 0121 8 1031
A7 NOLAL=-66503 1 ASSYsLOW VOLTAGE REQT!F!ER BOARD 26A80 00181-6650% - )
A7C1 0180~-0091 1 C:FEXD ELECT 10 UF +50-10% 100VDCW H6289 IODINGFLI00DC2-DSM
ATCR1 1901-0028 12 DIODE:SILICAN 0.75A 4DOPIV . 04717 SR13%8-9
ATCR2 19010028 DICDEZSILICON 0.75A 400P1V 04713 SR1358-9
ATCR?Y 1901-0028 PIODE=SILICON 0.75A 400PIV GaTL3 SR13%8~9
ATCR4 ' 19010028 DIODE:STLICON 0.75A AGOPIV 0RTL2 SR1358-9
ATCRS ' 1901-0028 DIONE2STILICON 0.75A 400PIV 047132 SR1358~9

\ See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont’d)

. | . o Mir
Reference HP Part Number; Qty Description Mfr Part Number
Designation | | , o Code
ATCRS - 1901-0028 DIODE:SILICON 0.79A 400P1IV 04713 sRL13%58-9
ATCR? | 19010028 DIODE:SILICCN 0.75A 400P1V 0A713 SR1353-9
ATCRS 1901-0020 DIODE: SILICON 0.735A A00P1V 04713 . 5R135%8~-9
ATCR9 1901-0419 8 DIOREZSTLICON S0 PEV 3A 28430 19016419
ATCR1O0 1901-0418 DIODE:SILICON 30 PRV 3A 28480 1901-0413
ATCR1L 1931-041% DIODE:SILICON S50 PIV 3A 284690 1991-041% .
ATCRL2 1901-041% DIODE:SILICON S0 PIV 3A 28480 1901~-041%
ATCR13 1e01-0413 OI0DE:SILICON 50 PIY 3A 28480 1901-0419
ATCR1S 1201-041% DIODEsSILICON %0 PIV 2A 28430 1901-041%
ATCR1S LD01~-041% DIODEISILICON %50 PIV 34 28480 1901-0415
ATCR16 ] . 1901-041% DIODESSILICON %0 PIV 3A 28480 1901-041%
ATCR1Y 1901-0028 ‘ D10DE:STLICON 0.75A 400PIV 04713 SRi1358~4
ATCR18 ) 1901-0028 ! DIODE:SILICON 0.75A 400PIV - 04713 SR1358~-9
ATCR19 1901-00289 DIODEISILICON 0.75A »00PEV O4713 SR13%83-9
ATCR20 1901-0023 ‘DICDE:STi.ICON 0.75A 400PLIV 6713 SR1358-9
»
ATR1 ' " 0760-00146 1 REFXD MET (X 2700 OHM 23 iW 14674 c-32 08O
ATRZ 07%7-0060 3 RIFXD MET FLM 24.3K DHM 1T 1/2W 28480 07%7-0060
ATR3 0811-1768 1 RIFAD WW 13 OHA 5% 2u , 28480 n811-1783
ATRS 0757-0065 RIEXD MET FLM 100K 13 1/8W 14674 ORDER BY DESCRIPTION
ATRS 0811-1679 1 RIFXD NW PO OHM 3% 2w 20480 - 0811-1678 '
ATRG 0757-0460%9 RIFXD MEY FLM 100K 1% 1/8W 15674 OKDER BY DESCRIPTION
ATVRY ' 1902-0%5%7 1 DIQDE BREANDOWNISS.2V 58 LW 28600 1992-0%97
Al 00181-66%09 1 | ASIVILONM YOLTAGE POWER SUSPLY BOARD o 28500 00181-64509
ABC1H - 0160~-0140 : 6 CeEaD MY .2 UF '10% 200VDLW 56289 192P10492~P78
A8C2 0180-0100 CIFLD ELECT 4.7 UF 108 33ViCW 56289 LS00 TEXNNGVIN2-DVS
ABC3 0or80-1810 2 CEFRD ELECY 18 UF +50-10% 150VDCW 56259 GO0BLR6FY 30064 ~-DHE
ABCA 0160-0168 CIFXD MY O.i UF 10% 200VRCH 56289 AP L0492 -PTS
ABCS 0180-0097 CeFAD ELECY &7 UF 1038 3%54WOCW RS2 154504 TEGND0IIE-DYS
ABCS 0160~0168 A CIFXD MY 0.1 UF 10T 2G0vDICW LR At L2 20892 ~BYS .
ABC7 ' 0180-0097 C:FXD ELECT 47 UF 10X 33Y0CHW BeIeP LEDDE TEXGCIFEL-PYE
. . ]
AsCs 0160-0168 . CIFAD KMY 0.1 UF 10 LO0NDCY 84209 192P10492-PTS
ABLY 0180-0100 C3FXD ELFECY 4.7 UF 10% 35VDCM 56289 1500675 X203582-DYS
ABC10 0180-1810 C:FXD ELECT 18 UF +50-10% 150VOCH 689 60001 8aF 1 S0064-DHE
£8CRY : 1901~-0040 DIODE2SYILICON 30MA 30WV 07263 FRGLURY
ABCHR2 1901-0040 DICDE:SILICON 3CMA 30WV 07263 FOG1G00
ABCR3 ' 1901-0026 ‘ DICDESSILICON '0.75A 200P1V 047232 SR1358-8§
RBCRA 1901-0040 NIODE:STLICON 30MA 3OWV 07253 FDG1028
ABCRS L901-0040 DIGDE:SELICGN FIMA JOWY 07e53 FDG1088
ABCRS ‘ 1901-0040 DIGDEzSILICON I0MA 30WV 07263 Fo5G10808
ABCR? 1901-0040 DIODE2SILICON 30KA 20MWV 0ov2el FoGloan
ABCRS 1901-0040 ) DEODESSILICOM 30MA 30UWY ' 07263 FoGioas
ABCR9 1901~0040 y DIODEISILICON 30MA 30OWV 07263 FDG1088
ABCR10 1901-0026 DISOE2SILICON 0.T3A 200P1V 0713 Stil3gn-8
ASCR11 1901-0040 DIDDE:SELICON 30MA 30WV 07263 FDG1088
ASCR12 1901~0040 CIODEIS LICON 30RA 30WV 07263 FriG1008
ABQ1 1 854-0090 2 TSTRIST NPN¢SIMILAR YO 2N3053) 28480 18%4-0090
ABQ2 1854-0087 . 2 TSTRISI NPN ’ 80131 2N3417
ABQ3 1854-0071 TSTR:SY NPMiSELECTED FROM 2N3704) 20480 1854-0071
ABQ4 1054-0029 THTR3SY NPN 80131 2N3053 '
ABQS 13%4-0071 TSTR3SE NPNUSELECTED FROM 2N3708) ‘ 28480 18%54-0071
ABQ6 138%54-0071 T5TR1%Y NPNISELECTED FROM 2N370%} 28480 1854-0071 S
ABQ7 , 18%4-0039 FSTRaST NPN | 80131 , ZN30%3 ' 1
A8Q8 1854~0071 . TSTRIGE NPNESELECTED FROM 2N3704) 28480 1856-0C71 |
. "ABQ9 1854-0071 TSTREST NPNMESELECTED FROM 2N3704) 28480 1854-0071

ABQ10 1854-0090 o TSTR:S1 NPM{SIMILAR TO 2M30533) 28480 1 854~0090
ABQLL 1854~-0087 <. T3YR:SY NPN 80131 203417
ABQ12 1854~-0071 TSTR251 NPNESELECTED FROM 2N3704) 28480 1854-0077
ABR1 0757-0280 RIFXD METY FLM IX CHM 1% 1/8W 14674 ORDER BY DESCRIPTION
ABR2 07%7-0280 R:FAD MET FLM 1K OHM 13 1/84. 14674 ORDER BY DESCRIPTION
ABR3 0757-0407 RIFXP MET FLM 200 OHM 13 °/8W 14674 ORDER BY DESCRIPTION
ABR4 0757~0840 3 RIFXD MET FLM 30.1K OHM 1.0% 1/2W ' 29480 071%7-0848
ABRS 0757~-0200 RIFXC MET FLM 5.85ZK OHM 1% Y,8M 14674 ORDER BY DESCRIPTION
ABR6 0757-0430 R:FXD MET FLM 5.11X 1% 1/3wW t L4674 ORDER BY DESCRIPTION
ABRT 0T157~-0764 RIFXD FLM 33.2K OHM 1% 1/74W 28480 NT75T-0T64
ABRS . 0T157-0%89 ' R:FXD £LM 30,1 OHM 1% N/78W 28480 0757-0388
ABR9 0T%7-02G0 R:FXD MET FLM 5.6ZK DHN 1% 1/8% ‘ 14674 ORDER BY DESCRIPTIGN
ABR1O - 2100-1774 1 R:VAR téW 2K OHM 5% TYPE H W : 28480 2100~1T7T74
ABRILY ) Q757-085%5 1 R:FXD MET FLM 68.1K CHM 1% 1/2¥ 2848C 0757~085%
ABR12 ‘ 0757-0323 RSFXD FLM 30.1 OHM 1% 1/8W 208480 07%7-0388
ABR13 0757-0044% i RIFXD MEY FLM 33.2%X OHM 1% 1/2W 20480 0757~-0044
ABR14 0811-1746 : 2 REFAD MW 0.36 OHM 3% 2W 28480 0811-1746
ABR1S 0757~0463 RIFXD MET FLM B82.5X 1% 1/8W 14674 ORDER BY DESCRIPTION
ABR16 B © 0T57-0480 1 RIFXD FLN 432K OHH 1% 1/8W . 28480 0757-04490

’ ABRL1T? 0757-0424 ! RIFXD MET FLM 3.65K OHM 1% 1/06W 28430 0757-0434
ABR1SB 2100~1772 R R:VAR WW 300 OHM 5% TYPE H 1IN - 28480 2100-1772

\ ;
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4
ABR19. 0757~ 0060 ATFAD MET FLM 260K ek 12 3720 28480 0757-0080
ASR20 0757-0388 REFXD FLM.30.1 OMM 3% BJ8v 28480 © 0757-0380
ABR21 0757-0848 RIEXD MET FLM 30.1K OHM 1,03 1/2 28480 015T-00848
ABRZ2 0B11-1746 : R2ZFXD WY 0.36 OHM 5% 2W 28480 0RA11-1746
ABR23 0757-096% ‘ S RIFXD FLM S1K 2% 1/9W 14675 ORDER BY DESCRIFTION
ABR24 : 0757-0477 D RIFYD MET FLM 332K OHA 1% 1764 28480 0157-0477
ABR25 - 0T57-0434 ‘ ©HIFXD MET FLM 3,85k OHM i 1/0W 28450 0757-0434
ABR26 2100-1772 RIVAR Wit 200 OHM 5% TYPE H 1w 20480 21N0~-1772
ABR27 0757~0060 R:FXD MET FLM 26.3K OHM 1% 1/72W .28480 n757-0060
ABR28 0757-0280 R3FXD MET FLM. 1K OHM 1% 1/8W 14674 QORDER B8Y DESCRIPTION
ABR29 0757-0399 ‘ .1 R:FXD MET FLM 12.5 DHM 1T 1/8W 28480 NTS7-0399
ABR30 . 07%7-0848 R:FXAD MET FLM 30.1K GHM 1.0% 1/24 28480 NTRT - B8&H
ABR31 0757-0200 R:FXD MET FLM 5.62K OMM 1% 1/8W 16674 ORDER BY DESCRIPTION
ABR32 ‘ 0757-0764 | RiFXu FL® 33.2K OHM 1S /4N ‘ 28420 CTRT-0Th
ABR33 0757-0465 = "1 R:FXD MET FLM 100K 1% 1/8W 14674 GRDER 8Y DESLHISTICN
ABR34 0757~0388 : R3IFXD FLM 30.1 OHM 1% 1/8W 28420 07%7-03R8
ABR35 0737-06435 1 RIFXD FLM 3920 OHM 1% 1/8W 28480 0757-043%
ABR36 2100-1773 ~ R:VAR WW 1K OHM 5% TYPE H LN 28480 2100-1772
ABR37 0698-3416 " RIFAD MET FLM 21.5K OHI4 1% 1/72W 28482 04698-3415
ABTPL 1251-0206 _ CONNECTOR:SOCKET {TEST JACK) 98291 SRT-400
ABYP2 1251-0206 , CONNECTOR:SOCKET (TEST JACK) 98291 C SKT-400
ABTP3 1251-0206 ’ CONNECTOR:SOCKET (TEST JACK) 95271 " IKT A0
ABTP4 1251-0205% CONNECTOR:SOCKET (TEST JACK) 952321 SAT-400
ABYL 1940-0025% o2 - ELECTRON THRE:VOLTAGE REF. 23.0V+/-1.0V 74276 7834
ABYV2 1940-0025% ELECTRON TUDBE:VOLTAGE REF. 83.0Ve/-1.0V 78270 183RHA
ABVR1 19023096 1 ! OIODE BREAKD/AINI5.23V 5% 400 MW 28480 1902- 309%
ABVR2 1902-3354 2 GIODE BREAXDLLINIS4A.9V 5T 400 FW 2848¢C 1902--33%4
ABVR3 1902-3354 DIODE BREAKDUMN.%4.9v 5% 400 MV 20480 17023364
A9 0018161104 - 1 ' ASSYSHIGH VOLTAGE TRIPLER BOARD (RACK) 28480 0018161104
A9 - 001&1-61103 1 ASSYtMIGH VOLTAGE TRIPLER BOARD (CABINET) 2B4HO (0181-61103
A9C1 N.S.R. PART OF A9
A9C2 N.S.R. PARYT OF A9
A9C3 N.S.R. PART CF A9
A9C4H ol N.S.R. PART CF A9
ASCR1 N.S.R. PART OF A9
A9CR2 N.S.R. PART OF A9
A9CR3 N.S.R. PART CF A9
A9RY N.S.R. PART GF A9
A9R2 N.S.R. PART UF A9
A0 00181-66617 1 ASSYIMOOFE SWITCH 28480 00181-66617
Al0C1 0160-0168 C:FXD MY O.% UF 108 200VDCW 56209 192P10492-PT$
A10C2 0160-3443 1 C:FXD CER 0.1 UF +80-20% 50 VDCW 2082 8131.060-661-1012
A10C3 0180-1746 3 C:FXD ELECT 15 UF 10% 20 VOCW 56289 0180-1746
A10C4 0180-0197 C:FXD ELECT 2.2 UF 10% 20 VDCW 562089 150D225X9020A2.DYS
Al0CR1L 1901-0418 DIODE:SILICON ACOPIY 1N30NG 04713 INSCNO
A10CA2 1901-0040 DIODE:5! 30 MA 30 WV 07263 FDG 1088
A10CR3 1801-0028 1 DIODE:SI 0.75A 400 PIV 04713 SR 13689
A10Q1 1864 0215 1 TSTR:S1 NPM 80131 2N 3804
A10Q2 1854-0215 TSTR:SI NPN 80131 273004
A1003 1864-023 TSTH:S! NPN (SELECTED FROM 2N3440) 28480 18540232
A1004 18530336 TSTR:SI PNP 04713 SPS 6781
A10R1 0684.1021 - 3 R:FXD COMP 1K OHM 10% 1/4W 01121 CB 102!
A10R2 06841021 R:FXD COMP 11K ORM 10% 1/2W 01121 CB 1021
A10R3 0684-1021 R:FXD COMP 1 K OHM 10% 1/2W 01121 CB 1071
A10R4 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 cBo4at
A10R5 0684-5631 R:FXD COMP 56K OHM 10% 1/4W 01121 CB5631 ,
{

A10R6 08845631 R:FXD COMP 56KOHM 10%, 1/4W 2
A10R7 0634-1541 R:FXD COMP 150K OHM 10% 1/4W 8: }2} 835%331
A10R8 0684-2231 R:FXD COMP 22K OHM 10% 1/4W N1 c8 2231
AT0R9 0684-2231 R:FXD COMP 22K OHM 10% 1/4W 01121 cB 223°
A10R10 C684-1541 R:FXD COMP 150K OHM 10% 1/4W 01121 CB 1541
A10R11 0684-5531 R:FXD COMP 56K OHM 10% 1/4W 01121 CR 531
A1051 3101-1167 " SWITCH 28480 3101-1167
Al 00180--61904 ASSYISWITCH OISPLAY o1
M1C6 0160- s 28480 N0180-61904

1 0-0162 CIFXD MY 0.1 UF 10Z 200VDCW 56209 -
KL 9140-0179 COIL/CHOKE 2 192P10492-PTS

2.0 UH 10% 28480 9140-0179

ALIR1 N.S«R. PART OF A1l151
A11S1 3100-1344 SWITCH:ROTARY, DISPLAY 28480 3100-1344 '

68
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Table 6-2. Repiaceable Parts (Cont'd)

. \
D Reference |up part Number| Qi; | - Description | Mfr Mfr Part Number
Designation o Code " |
I
\‘
Cl 0180-1808 C:FXD ELECT #30 UF +50-10% 200VDCH- 1628¢ 12043\ 20 0AL 28/ DON.
c2 0180-1865 C:FXD ELECT 2100 UF +75-10% &40VLEM 55289 31202 126040AB2A-D0C
c3 _ 0180~1809 C:EXD ELECT 3400 UF +75-10% 25VDCH 56289 320342602 5AR2A-0D0L
Cé 0180-1807 : C:FXD ELECT 290 UF +50-10% 2N0VDCW 56289 32029 1F 200ABZA-NGL
5 0170--0022 ‘- C:FXD MY 0.1UF 20% 600VDCW . N9134 TYPE 24
c6 . 1 DELETFD ‘
7 0160-3484 1 C:1FXD CER 1000 PF 20% 1000VDCH 72982 2432
L c8 0160-3434 ! 'C1FAD CER 1000 PF 20% 1000VDCHW 72982 2432
_CR1 1901~0940 1 DIODE:SILICON 30MA 30WV ' nr1261 FDL10N8
0s1 214N-0245 LAMP: INCANDESCENT 28V 0.04A 71744 (o B L
£1 T 1200-0043 2 INSULATCR : TRANSTSTOR MOUNTING 71785 293011
E2 00182-00601 1 SHIELD:CRY 28480 n0181-00601
E3 5020 049 152 PIN: SQUAKE 2BaR0 6020~ 0405
E4 03620118 10 TERMINAL: CRIMP, 18 GA (USED WITH £3) 91886 26112258
EB 1251.2039 28 CONNENTOR:TEST POINT, CORD JACK 28480 1261 2030
E6 ‘ 03620264 ‘ 13 TERMINAL: CRIMP, 24 GA, (USED W!TH E3) 91886 281122514
E7 1251--2039 9 - TERMINAL: CRIMP (USED ON CRT NECK PINS) 07567 33671 04
2
Fl 2110--0006 1 FUSE:CARTRIDGE 2.0 AMP (SLOW-BLOW) 75915 313002
F2 211w—-0007 1 EUSE:CARTRIDGE 1.0 AMP (SLOW-BLOW) 76915 313001
F3 ' 211¢-0012 3 “USE:CARTRIDGE 05 AMP 76015 312500
2 2110-0002 . 3 FUSK:CARTRIDGE 2 AMP 15015 312007
F5 2110-0002 | FUSE:CARTRIDGE 2 AMP - 75916 02002
F6 2110-0067 ‘ 1 FUSE:0.2Ma 250V 28480 2100-006T
F? 2110-0012 FUSFsCAK RIDGE N.5A : 20480 2yin-nny?
Ml 00120-0910% 1 CL IP:GROUND RELEY [ HOFAS=NOL05
@ ‘ H2 00160-09104 ' 1] CLIP:GROUND 2RABO CHLO- ALY
W3 00180-44T01 1 SPACFR: TRADEMARK . . 28480 ANYBO 44 101
HA 0N 180-24702 1 STANDOFF sGRTE BOARD 2B4H0 aNTUN -4 N
WS L 400-0C21 8 CLIP:CCMPONENT FOR 1-3,53" DIA 37942 | TH2S
Mo 00 120~24791 4 S TANDOFF S TRANSFGRMFR PRABN POTHO~ 24 T0N
HY 1 400-0C30 2 WASHER:RUBBER 5/8" 0D : anNnne nen
| ‘
H8 , 2950-0038 2 NUTSHEX SST 1/2-24 X 11/16 ‘ 79914 (LTS ¥
H9 0570-0031 ! SCREW:NYLC™ v 0eann QIS
H10 0340-0726 2 SPACER:POST TYPE - , L LTI GROS
H1l 1205-0063 1 HEAT SINK 3 SEMICONDUCTOR 1 osmze NE 2 24
H12 50400464 1 HANGER:PROBE ' . 7u480 5N
H13 5060-0767 5 FONOY ASSY: PN 2eane 5060 0767
: ~ {RACK PART) :
H14 00180~41208 ) CLIPHORIZOMTAL . 28480 ANIRD-6120R
. {RACK PART) . ' .
J 1251--2357 1 CONNECTOR:POWER 3 PEN 'MALE BTGI0 1261 2367
, J2 1510-0038 1 BINDING rOST 28480 1510 )03y
| J3 0018027601 i RECEPTACLE:32 CONTAC 02660 26-6200-328
J4 1250-0083 6 CONNECTOR 2 BNC : 02660 3s221-1020
J% 1250-0083 CONNECTOR BNC - NP BHN 112211070
Jo 1250-0083 CONNECTOR = BNC ' GREYL J-221-1020
37 1250~0083 CONNECTOR 2 BNC : nasen IET AT Dbl
J8 1250-0083 ‘ CONNECTOR = BNC . 02660 1 -221-1020
J9 1250~0083 CONNFCTOR 2 BNC " npeen b 31-F21-1020
J1o 00180-21702 1 CONNECTOR:BANANA, FFIALE _ 28400 anEpnN-21102
J 0363-0006 2 CONTACT:CONNE( 05, VERTICAL, PLUGIN 28480 03 3-000K
L DELETED . e
’ 12 5060~0443 1 COIL:TRACE L IGNMENT ‘ 28480, 5060-04663
s L3 - 00191-66004 1 COTL:ALIGNY NT, Y AXIS S 28480 N9 -6HONL
L4 9170-0013 o2 COIL:CORE, ORDID, GREEN : 72656 CRetnpet
LS 9170-0013 CNIL:CORE, TOROID, GREEN T2H%6 Crh=tn2=#
wPl 00180-04134 1 CiYERITOP RIGHY T . 28480 00180 01 50 : \
(CABINET PARY) :
NP2 t 0018004130 1 COVER:BOTTOM R AGHT : : 2aa80 - [ 0018004130
LCABINET PART) .
. ®P3 i 00180-04136 ! COVER:TOP LEFT (CABINET PART) ‘ 28480 CoTen (4130
MPA 0018004132 1 COVER:BOTTOM LEFT ' : 20600 18004132
, (CABINET PART) o
MPs 5020~0476 1 BEZEL ' 20400 BN2O-NLTE
MP6 , 10178A : 1 FILVER:CONTRAST 28480 10178A
mP7 5040~ 0444 1 SHIELD:LIGHT, BLACK NYLON . , 1 28480 L Bnan-n664
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Table 6-2. Replacest:is Parts {Cont'd)

v o . - . l “E . »
Reference Doy ol . boide b B errb
eYeNte  |HP Part Number Gty Description P  ifr Part Mumber -
Designatton S | Code 1
v ; - {
I
nP8 1 NOT USED '
HPO : 1 NOT LSED ' *
MP1O 5040-0463 2 HARGER E PROBE 2B4AN SR 80-NekT
' (CABINEY PARFD . ‘ .
" 5020-0499 2 HINGE 2 FROBT MANGE® [CABINET PART) 28480 L0220 -R590
Mp12 0510~0705 2 PRI SPRY M 6207 nBnY
MP13 14603706 6 SERTHE CUMPRESSTON ¢e600 oRn
. | ICRREATT PART
MP14 3050 0441 ) WA RE R E SMIGL T R 38380 3E0-DheL
MP15 n51L-0e T2 & AANBEREIRINING 79134 K513~ Q5D
MP1S X1 50-672G5 1 KHLDIRND ALK (FIND BEAM) 70480 ARG 36085
WP1T 5 FA-008 KNGS TRND BLK 882D D37 0345
HP18 $1Zi -A1401 1 P THALY TON PRAED 0320167401 :
C o : fERASYE: o
MP1Y 00181-67407 L USHBYT THIS 28350 ON1EL-8TAD2
(wAX RITE) A
we2e 0133 1-6¥502 . PUSHRLTTON AGSY ) A%E0 0153167402
. TWRYTED . : '
ma21 DL BI-EIAHNY 1 PUSHOUT ION INORNY 2RI GOL8E-ATANL
‘ .
; i
CYYE: 01331-8T4G) L PUSHBLE TOM S LILLE BE3IL-H780)
(VYEWY
Mpz3 01331-67404 i PUSHBUTTON ASSY 28400 P13-LTA05
15 TORE)
MpI& 0370-645) 5 BE 280 PUSHINITTON HEHOR B NYLON 2UBES D3 1i-0a1
#P25 0018045403 3 TRSULATOREBULHING , Ak RBRAVOR AT G0I80-4540%
MP26 00300-67402 2 KNED ASSYIFDSITHAN 28850 L
MP27 0370--0432 1 KNOB:LEVE T 28480 070-005
nP28 00186-05362 ; VEVE I ZHOR L 2 O80T 8E POLET 1 20400 g O BB 0
ney 0O 1B0-6T404 2 KADR ATSYIBAR WITH BLALE AR oomey 0D UKD~ B TALS
K$30 00§03 ~50261 - 1 RANE D, 3 FRONT e OByt 908
ne31 GOLBE-B0R02 1 PRMEL SYALGNT SUL 2ANBO BRERL O
NIP32 0018200601 1 CSHIELDFLING FILIER SUNEE (0762 00EG!
MP33 A0 1B0-0L 246 i ANACHET ICRDOND L1ME FILTER 26450 BOAE0- 21248
o o ) : o .
MP34 ' 00182-51200 ' 1 BRACKWEY Hi i BILYER (LAPD 2H%80 107 01202
MP35 BOIES 00D ! FARZL INEAR UISPLAY (INCLUDES §3 AN MPST 430 T 0205 °
MP3A 50400447 2 FOCT. REANLEG) SRAAL 6043 D447
‘ ‘ (CABINET PATIT) - o
ME 57 0012001200 1  BRACKET:TRANSISIOR * : 25400 LN 0G|
MI38 5040-0446 2 FOOT: REAR, GHIORT (CABINET PAR{Y 28480 BEAD 0446
MP39 43200211 1 RUBHERTRF I oonne RG] !
NiP4Q 50600445 ‘2 FOOT:B0TTOM (LAUHET PARD) 79530 5040~ 0445
CMPAT 1490-0710 1 STAMD:TILT (CABINET PART) 29480, 1430-0710
MP42 00180-24728 i SPACEFISRUNT (CADINEY PARY) ament b ooR02472Y
wpa3y 0018024726 2 SPACERIBIE (CABINET PART 20480 (118024725
‘ . “ — ‘ )
rMPas 0018024727 3 SPAGERREAR (CABINET PART) ¥BEN0 00180 24727
MPA; £ 040=0459 ! MANDLE: anens SOAT-(:485
M6 | 7403-0128 i GUIDETPLUG-IN LEFT ‘ 280 04030128
MP4T 0403-0129 1 . sum’é_zmm‘s:n\z RMGUT 20680 0403-03129,
MP4R N0 380~01209 ) " BRACKET SCOMMES YOR PLUG- TN 28450 003080-01209
MPHS UO1BGB0117 i CHASHISIDISPLAY (CABINET FART) 2ALGL 00160411 ]
MPSO! | 00180-00115 1 CHASSISPOWER (CASINET PART) 20480 |- 00180-60118
wosL 00780-41104 1 YRANSISTORIHEAT SYNK L 2H6ED Onie0-s11nG |
M52 00180-61103 1 {RANSICIOR:NEAT STHK b 28480 0ULAN-6110%
LLE) 00180-41207 2 |, BRACKET:PLASTIC, CRY 28480 50180~ 61207
KPS 00180-0121C- 1 BRALKET { TRANSEORSIER (FRONT) 28460 POYRO~342 10
NP5S 00180~01214 1, BRACHET I TRANSFGRMER (FRONT) 26460 00180-61214
_ WP58 0400-00 10 2 CRONKET :VINYL 0,260 1D 3 pH0N0 OO
P57 1400-0028 1 CLAMP:STAENLESS STEEL : 68295 Ak
nP3s 0014}-01401 o SHEELDSCRY : 28480 41181 -00601
Hp59 DO131~D0602. % SHYELDICAL 1BRATOR 28480 £181-00802
‘MPBD OU18L~01201 1 BRALEITSCRY TLAMP 26460 0n18L=D1201
HPS1 00180 04128 g COVERIPLATE HVPS 28480 00180-02 124
MP62 0018025402 ° \ PLEXIGLASSTHY ‘ 20480 0015025402
Mp6’s GO180-24718 2 SPACER:MANDLE (CABINET PART) . 26450 1 (18024718
. ’ [
r l\ : _1 —

See introduction Lo this section for ordering information

'
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Tabie 6-2. Beplacesble Parts {Cnm"dé

Section Vi

‘ ‘ 1 ne
P il . hi A e' " |h' .
Reference. |up pace Number ey '} Dascriphic: MW, Mfr Part Number
Designation | Code
RP&AH 00180~22301 ‘2 KECPER Y HANMDLE 26480 nNYLanN~-22301
’ ICABINET PART) .
L1273 D018D-09103 2 SPRING:INSERT 266890 0N1RAN-N91N3
) ' {CABINET PARTY
N RE QoI80-~-01723) 2 CYNSERTIKEEPER PRHAN noyan-a12n
) {CABINET PARTY
BonHf ' oxrat- 00291 1 PANEL L AR, POWER 204K O 13100211
[udee JHIAC-DIRL2. H BRACHE T L ARALY TR 2848 DOLAN-NY2YP
HiMSG DOLBL-HAID 1 TR R AP UST 28430 ONEaL~43301%
- MRPe 0GiB0~0121% 1 BRACKFE TS TRANSFECRMNER REAR) ‘ ‘ | 28480 0n31an-0121%
MP?L ooren-giz2it 1 BRACKETITRANSFORMER (REART 2R4BC ANIRO-01217
Mpre 00185~04703 i SUPPORT 2 TRANSFUORMER 28480 anNLuN-nN4TN
npry oG 80-23701. z SHAET s HEAM FIMDER - 28480 FQIAG-2370%
HET* © o 5060-04%2 ¥ LOVER: POTENT IOWRTIERIFOLYUS! 284F0 LOH0~04953
MBS {0180-24a01 ] NUTSRORY2OKTAL POSITICN POT 28480 00180:24301
MPTE 00 A3-01202 i BXACKETsCRT LONTROL MOUNT ING 2480 NOYAY-N1207
MEYT Q01822070 2 COUPLER s SHAFTY ‘ 284610 nMnigr1-23201
MBYVE NEIRD~GI2AHT 1 BRACKET:VERTINAL LEADS 289&0 nnianN-n1249
. {CABINETY PART)
MpTY NOT USE!:
M8l DO1BO-L4138 1 COVER: TP 204810 001BQ 47238
. ({RACK PAATS '
®Boi :0180-64" 10 COVERIETYIONM L SRs80 SN} IB0-648110
: QRACK PART)
MPS2 . 0018054137 & COVER 28D 23480 00180-04137
IRADH PARY D
Hues3 50600431 i FRAME ASSY:SIDE 28440 506N-N43]
IRACK START) '
Mpidg QoR80~-01217 2 BRACKE S s iyr R {RACK AR T 28480 ONIKN-N1217
' 1]
npas . 5600-0051 ? TRIN STREP PEARO 50006~nN51
(RALY, PHRT}
MpR6 001680-00GC) - % SHIELD:PRST AMOELERATOR PRGHT NLHG-0ns0t
, IRACX PART) ‘ .
P37 5060-0662 b1 KiT2% M RAUK BOUNT 28410 ) 166-0552
({RACK PARY)
Mrge 20000649 1 SPATER:FRONT 284D HANN-0O{LT
{RACIK PART)H :
Mpag 5000-0448°% 1 SPACER:IREAR(BALK PART) 2R&BO 00N NG44
MPGo GEIAN-401032 1 CHAZSYS ASSY:D?&?LA? RHQﬁG GNERG~40INS
(RACK TAXT)
MP9I1 SUL8N-60L0S 1 CCHASKYE ASHYIPOMKR 2R5H0 ON1AN-50LN4
FRACK YARY)
MEGg 1490-~-0030 1 STAMD 2 TELT Jaann 1HM=-0G0130
(RACK PHRTS
PR3 00180-01250 1 BRACKETSVERTICAL 1.7ADS 2H480 norgn-012EN
LRACK PART)
MPY T120-1254 1 TRADEMARK (MP) JAHR0 71201256
nPQs 1200-0037 1 SOCKETSCRT THRE "I2R?2S 9Tr9T
me9s £ 200-005%0 7 CONTACT:ORT S0O0RET 12825 9453~}
mEGT 1200-06408 1 LOVER TN T LGOKETY ?8%“0‘ 120n-04N4
Nik* S8 5060 0648 1 KIT.CNMTEALT FILTRR RLLE 28480 5060 0548
A7 1854~0063 & TRIR & SF MM BN13} PNAINKY
R 1854-0063 TEYR ST Ny RO¥31 2NINSK
;3 1854~-0003 TOTM Y apey AR 2NIANER
Q% 1854~0063 TEYRIST NAN RO1IMNM ZNANS S
G5 1856-0291 11 YLHirssl NPHR 20480 18%4-n291
£i DELEYED
az 21(0-3287 ? H2YAR COMP 2 X 100K OHM 208 L TN 2R480 2100-3287
R3 N, S Re PART OF R2
Ve 21002502 % RIUAR NP TOR OHM 209 1IN 16N 7?8480 2100-2602
219 21005-2543 t RevaAk COMP § MECOHMN Z0% LN VA3 PRH4B0D 21NN 25487
Ris 08683~ 100% ] RSFHD COMP LODK CHNMS 5% 1/4W N2t CH 104%
RY 2100-21017 H 1WA GO BOR QM 0% LM 3/ ?34R0 21n0-1717
e 21002084 i ReVAR COMP SK ORM 20% LIM 1/2W 28480 2100-72004
RG 2R00-26C8 11 RIYAR COMP 10K MM 203 LOC 1740 20480 21N0-2408
St DELETED
57 3101~-00790 1 SHXTCH:SL!QE 79727 G-126
s 3101-0977 2 SWITCH: PUSHBUTYON DPOT 2389 $28-1713p
LY J1N0~134% i SHITCHIRQTARY 1 SFCTION 3 POSETION 58480 ATON- 1245
g% 3 U B L) 1 SHITOMSPUSHAUTTION SPDY \ BINA4L RNa=-61eRY-2T-387
‘ (INCLUDES DS
34 3101.1237 1 SWITCHESLIDE DERT . #2389 3101.1237
' (1154230% OPERAT IORY

See introduction Lo this seeiion for arvdering information

O
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Section VI - L S ' Model 181A/AR

“ | " Tabls 52, Replacesble Parts (Cont'd)

Reference |upp - . - Mfr .
- ) art Number| Oty Description Mfr Part Number
Desigriation , P Code
i
57 3101-0877 82389 125-1032
T 91601147 ) ; 28480 9100-1117
Vi 50631072 1 CATHDDE RAY TUBE:STANDARD o . 28480 £083-1972
V1 : 5083 1971 : 1 CATHODE RAY Ti.8E:(NON-GRATICULE) OPTION 631 28480 50831971
w1 2920162 1 ~ABLE ASSY:PCWER CORD 28480 © 81201621
w2 00181-61617 1 CABLE ASSY:T7 (131A CNLY) 28480 0016161617
W2 00181-61820 ; CABLE ASSY:T1 (181AR ONLY) 28480 00181-61620
W3 00180-61618 - 1 CABLE ASSY:COAX, DISPLAY SWITCH (CABINET) 28480 00180-61616
W3 001806167 1 CABLE ASSY:COAX, DISPLAY SWITCH (RACK} 28480 0018061517
Wa - ‘ NOYT ASSIGNED
W5 0018061667 1 CARLE ASSY. HORIZONTAL MAGNIFIER 28480 | 0018061667
W8 40191-61605 1 s(:Am.‘as:HTc;mzomAL CRT CONNECTION 28480 00181-61805
CARI:
W6 50181-31609 w1 CakL B HORIZONTAL CRT CONNECTION (RACK) 28480 00181-61606
W7 ' NOT ASSIGNED ‘
w3 061801585 1 GABLE:CRT VERTICAL 26480 00180-61685
Wo 1 MOT ASSIGNED :
wie NNT ASSIGRED \
W11 00181-61612 1 CABLE:SWEEP, GATE OUTPUT 28480 00181-61613
w2 00130-81602 1 CAHLE ASSY:T! PRIMARY (INCLUDES L4) ' 28480 00180-61682
W13 0015061683 1 CsViLE ASSY:LINE (INCLUDES LS) 28480 00180-61683
Ve (718161833 1 CaRi € ASSY:MAIN HARNESS (CABINET) 28480 ¢0181-61633
W13 G01R1 61634 i CARYE ASEY:MAIN HARNESS (RACK) 28480 00181-61634
Wit A NOT ASSIGNED .
W14 COINGR1663 % CABLE ASSY:LOW VOLTAGE PUWER SUPPLY 28480 00180-61653
W17 GIILT 81617 ] FASLE ASSY:LOW VOLTAGE TRANSFORMER | 28480 0018161617
V18 oI50.61562 3 CAGLE:COAK, DISPLAY 28480 - 0018061652
XF1 2 AGO-O0BS 2 FUSEROLDER: EXTRACTOR POST TYPE 75915 342014
XF2 14036084 §1;SEHOLDER EXTRACTOR POST TYPE 75915 342014 .
XF3 14000123 L2 FUCEHOLOER: 3 POLE FOR 1/4” DIA 76915 3 7003
XFd 14000123 FUESHOLDER:3 POLE FOR 1/4” DIA 76815 36 7003
XF6 14050003 156 HOLDER: BRONZE CLIP 95915 3510.11
XQ1 120005041 5 SOCKET: TRANSISTOR ' ‘ 71786 133-32:10-013
XQ2 , 12600641 SOCKET: TRANSISTOR 71785 132.32-10:013
XQ3 © 12000041 SOCKET: TRANSISTOR Y 71786 133.32-10.013
X4 1200-0041 - SACKET:TRANSISTOR . 71785 133.32.10.013
XQF 1200-Gu4') SOCKET:TRANSISTOR } 71785 1233210013
. ) A
. X!
) ,;,;'f
4 LN S g \ ,
Tabls 6-3. Lizt of Manufacturers’ Codes ‘ :
mgn. I MANUFACTURE S NAME \ ' ADDRESS b
. il
00287 CEMCO, INC. DANIELSON, CT. V-
021 ALLENSRADLEY €O MILWAUKEE, WI.
01295 , TEXAS INSTRUMENTS, INC. DALLAS, TX,
02660 , BUNKER RAMO COR?. BROAD VIEW, IL.
04062 ELECTRD MOTIVE MFG. CO. o WILLIMATIC, CT. ;
64713 MOTOHOL A ING, PHOENIX, AZ. Lo b
DES20 WAKEEIELD EMGINETAING INC, ) WAKEFIELD, MA. 019340 i
Groaa FAIRCHILD CalikitA MOUNTAIN VIE™ CA. 94141 - i
07557 CAMPION TO. iHS ‘ PHILADELPHIA, PA. 120 ! B
0BCO6 GE MINIATURE LaMP i1y CLEVELAND, GH. 44112
09134 TEXAS CAPACITUR 10, HOUSTON, TX. 77036 :
14813 CORNING GLASS WORKS , CORNING, NY. 14820
17866 SILICCNIX, INC. SANTA CLARA, CA. 05060
197N . MEPCQ/ELECTRA s Tiih MIMNERAL WELLS, TX. “ 76067 i
37942 , P.R. MALLORY & CO INDIANAPOLIS, IN. 465206
£6289 SPRAGUE ELECT G COY ' N. ADAMS, MA, 01247 .
63295 WITTEK MEG. 0. CHICAGO, IL. £0623
71744 CHICAGO MINIATURL LAMP WHRES , CHICAGE, iL. . 60640
1786 CINCH MFG, £0. CHICAGO, IL. 50007
73536 INDIANA GENE 24 GORP, ' KEASBY, N.. , 08652
TIES HUGH EBY INC. : PHILADELPHIA, PA. 19144
726082 ‘ ERIE TECHNOLOGICA;, PROL, i, ERIE, PA, 16512
73138 HELIPOT DiV. OF BECKMAM it FULLERTON, CA. - 52634
T4a7 SIGNALITE, INC. _ NEPTUNE, NJ. 07753
7502 TRW, INC. PHILADELPHIA, PA, 12108
if'l-ﬂs LITTLEFUSE, NG, DES PLAINES, 1L. . 60016
15136 WALDES KCHINDOR, INC. LONG ISLAND CITY, NY. 1M
T CN INDUSTH!ES WARMIFISTER, PA. 18074
315 ELECTRONIC hvwus THIBD ABSN, ‘ WASHINCTON, DC. 20006
32369 SWITCHCRAFT, INC. CHICAGO, IL. 60630
1703 : MARCO 11DUST RIES ' ANAHEIM, CA. 92803
37930 . TOWER MFG. CORP, PROVIDENCE, R.I. 024(:3
B1214 RATHO MATERIALS CO. g CHICAGO, IL. ' gonieg
91837 , DALE ELECTRONIECS, 140, COLUMBUS, NE. , : £nEN
Q45136 MALCO MFG., INi2. . : CHICAGO, IL. 0650
9015 ) OGREN TOOL, & MACHINE 00 . AUBURN, MA, 01501
48201 SEALECTRO CORY, : MAMARONECH, NY. | 10544

See introduction to this section for ordering informaticn '
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7-1. IHTRODBUCTION.

* Model 181A/AR

Changes and Options

SECTION Vil
MANUAL CHANGES AND OPTIONS

2 This gection contains infermation required
te backdate or update this manual for a specific
insteument. Descriptions of special options and
standard options are also in this section.

v.4, RiAl VAL CHANGES.
. ' \

7.4. This manual applies directly to: the instrurnent
with the sarial prefix shown on the manual {itle page.
If the serial prefix of your instrument is nod the same
as the one on the title page, find vour seriel prefix

in table 7-1 and mnke the changes 1o the manual

ligted for the seriul prefix. When making changes
listed in . e 7-1, make the change with the highest
aumbey firai. For example, if backdating changes
1, 2 anad 3 are requived for your pevial prefix, do
shonge 3 first, then change 2, and finallyv change 1.
If the serial prefix of the instruinend is not listed
sither on the title page or in table 7-1, refer to the
enclosed MANUAL CHANGES shest for updating

information. Alse, if a MANUAL CHANGIES sheet 16

supplied, make ali indicated ERRATA corgections,

Table 7-1. Manual Changes

Serial Prefix Make Changes

748 . i6throl
8il S0 iBithwed
814 Yot i6thrud
827, | 1othrad
838 1&thrubd
840 16 thaud
923 - 16thra’?
936 L {6 thro 8
961 - (181A j6thru?9
652 - (181AR) 1dthru9
077 - (181A) 16thrul0
078 - (181AR) itthruld
959 - (181A) iGthrull
46 | iGthrul2
947 16 thaald
1L30A 16thruls
11448 16thrn 13
12184 16thra 13
CiZ2TA 16thru 13
18304 i6thrw 14
125% 16thrui4
1308A 16thr 14
15188 - (381A) itbthruib
1315A - (181AR; 16thruld
1524A - (181A) 16
1337A - (1814K) 16

!

CHANGE 1

Table 6-2, :
A10: Change to HP Part No. 00181-66506.
F1: Change to HP Part No. 2110-0021; 1.25 A.
F2: Change to HP Part No. 2110-0016; 0.6 A.
MP6T: Change to HP Part No. 00181-00208.
Delete: 410, ALOCR1, A10C1, AlOK1l, AICRZ,

Al0R3, ALOSL.

Figure 8-13,
Replace with Figure 7-1.

Figure 8-14, |
Replace with Figure 7-2.

CHANGE 2
‘Table 6-2,
CR1: Delete.
Figure 8-19,
~ CRI: Delete.
CHANGE 3

Table 8-2,
Al: Change to HP Part No. 00181-66501.
AlLl, Al1L2: Change to HP Part No. 3140-0047;
L:FXD 20 uH.
A1R52: Change to HP Pari No. 0684-1531; R XD
COMP 15K OHMSE 107 1/4W. .
A1R58: Delete.
Figure 8-19,
A1R52: Change valueto 15K OHMS.
A1IRS8: Delete.

CHANGE 4

Table 6-2,
A1R58: Change to HP Pari Mo. 0757-0280; R: FXD
METFLM 1K OHM 1% 1/8W.
Figure 8-19,
A1R58: Change value to 1000 OHIS.

CHANGE 5

Table 6-2, \
ABR16: Change to HP Part Ne. 0757-0485; R: FXD
| ME TFLM 511K OHMS 1% 1/8W.
. ABR1%9: Change to HP Part No. 0757-0767; R: FXD
METFLM 43.2K OHMS 1% 1/4W.
Figure 8-16, ' '
AER16: Change value to 51.1K OHMS.
“A8K19: Change value to 43.2K OHMS.
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_ Changes and Options

R " .

CHANGE 6

Page 5-7,
Delete paragraph 5-38.
Page 5-8,

Delete paragraph 5- .,59.»

Figures 5-3 and 8-4,
A1RbBH: Delete. CALIB FREQ. ADd.
Table -2,
Al: (‘hmge to HP Part No. 00181 66511
A1R29, A1R30: Change to H? Part No. 0757-0468;
R: FXD METFLM 130K OHMS i% 1/8W. |
AtR33: Change to HY Pavt No. §757-0407,
‘R FXD METFLM 200 CHMS 1% 1/8W. |
A1R34: Change to HP Part No. 0757-0760; R: FXD
METFLM 20K OHMA 1% 1/4W. |
AiR59: Deiete. ‘ ”
Figure 8-7,
A1R29; A1R30: Change value to 130K OHMS
Ai1R33: Change value to 200 OHMS.
A1R34: Change vaiue to 75K OHMS.
A1R59: Delete, make grovnd connection o boitom
~end of A1R29 and A1R30.

. CHANGE 7
Tabile 6-2, ' ‘ |
Delete: C7, C8, €9, L4, L5 MPi, MP3, MI‘W..,

MP33, MP34, MP35, MP40, MFP 78 MPE3, W10,

W12, W)J W14, W15.
Add: 5000-0447;, COVLR: BOTTOM RIGH‘h
5000-0448; SLIDE: LATCH.

. MP2: Change to HP Part No. 5000-0448.
MP4: Change to HP Part No. 5000-05639.
MP35: Change tc HP Part No. 00180-0020:.
MP43: Change to HP Part No. 5020-0481.
MP44: Change to HP Part No. 5620-0480.
MP45: Change te HP Pari INo. 5020-05607.
MP46: Change to HP Psrt No. 001860-43101.
MP47: Change to HF Part Neo. 00180-43102.

. MP49: Chsoge to HP Pari No. 00180-60101,
MP5H0: Change to HP Part Ne. $02180-60102.

\. MP67: Chauge to HP Pari No. 00180-00203.
. MP81: Change to HP Part No. 5000-0455.

W2: Change to HP Part No. 00180-81603.

| W8: Change to H Part No. GD180-61604,

W9: Change to HP Part Mo, 60180-61605.

A)C12: Change w6 #P Part No. 01890 00’39 C: FXD
100 uF 12 VDCW.

ASBR3: Change to HP Part No. 0757 0399, i: ¥XD
METFLM 82.5 OHMS 1% 1/8W.

Model 181A/AR

 Pigure 87,

A1CRS: Delete connection to emitter of A1Q3 and
coniect to +100 VE.
C12: Change value to 100 uF.
Figure 8-19,
Delete: C9.

| Figure 8-22,

Revise power input circuit as shown in Figure 7-3.
A8R3: Change value to 82.5 OHMS. -

CHANGE 8

Figure 8-22,
Delete connections between T1-1 to J‘J 10 and M- 8
to J3-26.
Figure 8-23, \ ,
Delete connections between T1-1 to 43-10 and
T1-8 to J3-26.

CHANGE 2

Table 6-2,
MP16: Change to HP Part No. 0370-0350.
MP18: Change to HP Part No. 0370-0454.
M P19: Change to AP Part No. 0370-0456.
MP20: Change to HP Part No. 0370-0457.
MP21: Change to HP Part No. 0370-0455.
MP22: Change to FiP Part No. 0370-0452.
MP23: Change to HP Part No. 0370-0458.
A2L1, AZL2 Chaage tc HP Part No. 9140 (047,
L FXD 20 uH.
ABR35: Change to HP Part No. 0757-0436, R: PXD
METFLM 4.232K GHME 1% 1/8W.
ABVI, A8V2: Change to HP Part No. 1940 ()()IJ
vV vul?a@ﬁ reference 82 +1.0V.
Figure 8-7, Schematic,
L1, L2 Change value to 20 k.
Figure 8-23, ;
ABR35: Change valuve to 4320 OHMS.
A8V], V2: Change value to 82V.

HANGE 10

Talle 62, |
- Delete: A3C22, ASHSE, A3RS6, ASRST.
Add: A3LZ, L: FXD 22 uH. :
Change: Parts as shown in Table 7-2.

Figare 811,

Revise Schematic as shown in Figure 7-4.

Tulve 7-2. Change 10, HHP Part Numbers

7-2

Reference, Change to HP ce
Designator Part Number Descrip "‘0'?"
A3 00181-66507 A: HORIZCNTAL AMPLIFIER BOARD
A3C? , . 01600075 C: FXD CER 4700 PF
A3C2 - 0131-0004 C: VAR MICA 16-150 PF
A3C3 0140-0221 C: FXD MiCA 440 PF
ARl 0757-0465 R: FXD METFLM 100K OHMS 1% 1/8W

®

[




Model 181A/AR

|

Table 7-2. Change 10, HP Part Numbers

Changes anc Options

Reference Change to HP .

Designator Part Number ‘ Descnptwn
A3R2 0757-0344 ~ R: FXD METFLM 1 MEGOHM 1% 1/4W
A3R4 0761-0076 R: FXD METFLM 18K OHMS 5% 1W
A3R5 0757-0282 R: FXD METFLM 221 OEMS 1% 1/8W
A3R6 ' 0757-0847 ~ R: FXD METFLM 274K OHMS 1% 1/ 2W
A3R7 2100-1418 R: VAR CAR COMP 50K QHMS 20% 1/2W
A3RS8 0757-0440 " R: ¥XD METFLM 7.5K OHMS 1% 1/8W
A3R9 ‘ " 0698-H420 R: FXD METFLM 3.87K CHMS 1% 1/8W
A3R53 - 2100-2030 R: VAR 20K OHMS 30% J.uN
A3Q1 - 1855-0020 TSTR: FET
A3Q2 1854-0083 TSTR: SI NPN
A3CR1 -~ 1901-0096 DIODE: SI .
MP49 00180-00113 CHASSIS: DISPLAY
MP50 00180-00114 CHASSIS: POWER j

CHANGE 11
Table 6-2, Figure 6-1,
" Add: MP98; HP Part No. 5020-0549, POWER PLUG ' Replace with Figure 7-5.
PACER. Figure 8-23,

Change: Parts as showr in Table 7-3.

F1: Change value to 1.6 AMP.
F2: Change valne tc 0.8 AMP.

Table 7-3. Change 11, HP Part Number Changes

Heference Change to HP Description
Designator Part Number L
Ly I 2110-00056 FUSE: 1.6 AMP (SLOW BLLW)
F2 2116-0020 FUSE: 0.8 AMP (SLOW BLOW)
J1 1251-0148 CONNECTOR: POWER :
MP32 50:20-0650 SHIELD: LINE FILTER
- MP34 00180-01247 BRACKET: LINE FILTER (CAP)
MP35 ' 00181-00208 PANELREAR, DISPLAY
MPe7 | 00180-00235 PANEL: REAR, POWER
Wi - 81200078 POWER CORD
CHAMGE 12 MP82: Change to HP Part No. 5000-0444; COVER:
SIDE (RACK PARTY); Mfr. Code 28480; Mir. Past
Table 6-2: No. H(0-0444.

MP1: Change to HP Part No. 5000- 8424: COVER:
TOP RIGET (CABINET PART); Mfr. Code 26480;
Mfr. Part No. 5000-8424.

MP2: Change to HP Part No. 5000-8422;, COVER:

L BOTTOM RIGHT (CABINET PART); Mir. Code
28480; Mfr. Part No. 5000-842E. ' o

MP3: Change to HP Part No. 5000-8425, COVER:
TOP LEFT (CABINET PART);, Mfx. Code 28480;
Mfr. Part No. 5000-8425.

MP4: Change to HP Part No. 5000-8423;, COVER
BOTTOM LEFT (CABINEY PART), Mfr. Code
198480, Mfr. Part No. 5000-8423.

MP&0: Changs to HP Part No. 5000-0446; (‘OV ER:
TOP (RACK PART); Mfr. Code 28480; Mir. Part
Ne. H000-0440. :

MP81: Change to HP Part No. 5000-0592; COVER:

"BOTTOM (RACK PARTY Mfr, Code 28480; Mfr.
Pari No. 5000-0592. ‘

MP87: Change to HP Part No. 5060-0775; Kﬁ‘ .)H
RACHK MOUNT; Mfr. Code 23480; Mir Pm't No.
BOHO-077H.

CHANGE 13

Table 6-2:

- Add: C9. HP Part No. 0160-3502; C:FXD TI
DIOXIDE 0.30 PF 5% 506 VDCW; Mir. Code
78488:; Mfr. Part No. GA.

Add: MP79, 4P Part Neo. 00180-06101; 'L\UG CRT
PIN: Mfr. Code 28480; Mfr. Part No. 00150-06101.

R2 Change to HP Part No. 2100-2076; R:VAR
COMP 2 x 100K OHM 200 LIN; Mfr, Code 28480;
Mfr. Part No. 2100-2076.

MP75: Change to HP Part No. 00180-25703; NUT:
HORIZONTAL POSITION POT, Mfr. Code 28480;
Mfr. Part No, 00180-25703. |

7-3




|
¢
|
|
|

\\

Changes and Optioms

MP87: Change to HP Part No. 5060-8740; KIT: 5 H
.RACK MOUNT' Mfr. Code 28480; Mfr. Pari Mo.
- 5060-0775.

Delete: MP96.

| cHANGE‘ 14

Table 6-2:
AlR12: Lhange to HP Part No. 0757-0461; R:FXL»

MET FLM 68.1K CHM 1% 1/8W; Mfr. (‘ode

91637: Mfr. Part No. MF-1/10-32.

AlR15 and A1R17: Change to HP Part No. 07‘37 |

075% RFXD FLM 13K OHM 1% 1/4W; Mfr.
Codz 28480; Mfr. Part No. 0757-0756.
Figure 8-7: f |
Al1R12: Change value to 68.1K.
 A1R15 and A1R17: Change value.to 13K.
CHANGE 15

Table 1-2:

Under Writing Speed change Max write mode to

1000 div/msec.
Table 6-2:
A10: Change to HP Part No. 00181-66510; ASSY:
MODE SWITCH, Mf\" Code 28480; Mfr. Part No.
001831-66510.
Delete: A10C2 through AIO(A Al()LRZ \10(4R3
A10Q1 through A10Q4, A10R4 through A1CR11.
AIOR! throagh A10R3: Change to HP Part No.
0687-1021; R:FXD C()MP 1000 OHM 10% 1/2W;
Mfr. Cede 01121; Mfr. Part No.. EB 1021.
V1: Change HP Part No. to 5083-19H2.
‘Wi4: Change HP Part No, to 00181-61616.
W15H: Change HP Part N('; to 00I81-61618.
Paragraph 7-10c:

Change HP Part No. to .)()8.% 1951.
Figure 8-14:

‘Replace with figure 7-9.
Higure 8-16:

Delete: A10C2 through A10C4, A10CR2, A10CR3,

A10Q1 through A10Q4, A10R4 through A10R11.
Add: Wire {(94) from S7 to A10 wire (94) output.
Replace: A10 Mode Switch Board Schematic with

figure 7-10.

o & : . bl et i
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\ CHANGE 16
Table 6-2:
AG: Change o HP Part No. 00181-66505; ASSY:
PULSE CIRCUIT BOARD; Mfr. Code 28480;
Mfr. Part No. 00181-66505.
Add: A6Q5; HP Part No. 1854-0071; TSTR.:SI NPN
(SFLFCT]‘JI) FROM 2N3704); Mfr. Code 28480,

Mfr. Part No. 1854-0071.
A6R16: Change to HP Part No. 0757-0462; R:FXD

. MET FLM 75K OHM 1% 1/8W; Mfr. Code 28480,
Mfr. Part No. 0757-0462.

AleQ Change to HP Part No. 0757-0190; R:FXD
MET FLM 20K OHM 1% 1/2W; Mfr. Code 28480;
Mfr. Part No. 0757-0190.

~ Add: A6R21; HP Part No. 0687-4741; R:FXD COMP
470K OHM 10% 1/2W; Mfr. Code 01121; Mfr.

Part No. EB 4741.
- A10: Change to HP Part No. 00181- 66516 ASSY:

MODE SWITCH; Mfr. Code 28480 Mfr Part No.
00181-66516.
Figure 8-16:.
Add: A6Q5 and A6R21 as shown in figure 7-8.
AG6R16: Change value io 7HK.
A6RI19: Change value to 20K.

7-5. STANDARD OPTIONS.

7-6. The following standard options are modifica-:
tions installed on HI” instruments at the factory and
are available on request.

OPTION 003: Operatmn with 1007200V input power
Cire it change shown in figure 7-6.

OFTION 004: Operation with 110/220V ‘}input power.
Circuit change shown in figure 7-7.

OPTION 631 Standard CRT (V1) is replaced by non-
graticule P31 phosphor CRT.

OPTICN H49 (not ccvered in this manual): Remote
program capability is provided for the MAX WRITE,
WRITE, NORM, STORE, and ERASE functions of
the instrument. Front-panel pushbutton control is
still available for the operator.
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SECTION Vi

SCHEMA‘I’!CS 'AND TROUBLESHOOTING

O-I lNTRODUCTION.

- 8=2. This section contains schematics, repair and

replacement information, component-identification il-

lustrations, waveforms, test conditions and an over-
all troubleshooting tree. Figure 8-2provides a guide
‘to locating possible problems. Table 8-1 defines sym-
“bols and conventions used on the schematics. A dis-
" assembly procedure for removing the cathode ray
tube (CRT) is also contamed in this section. |

'8-3. SCHEMATICS.

8- 4 Schex;natlcs are prmted on fold-out pages for
eagy reference to the text and figures in other sec-
tions. The schematlcs are drawn to show the elec-
‘tronic function of the circuits,

assemblies. Nen MIL-standard symbols and conven-
tions used in the schematics are definedin Table 8-1,

| 3-5. The schematics are numbered in sequence lwith
a bold number in a box at the lower right-hand corner
of each page. These numbers are used to cross raf-

s erence signal connections between schematics. At
each circuit breaking point, a notation is made of the

mgnal name and a number (in bold type). This num-
ber indicatPSthe associated schematic which contains
the source or destination of the signal. - To find the
source or destination of any point on a givenschema-
tic, turn to the schematic referred to by numbe ¢ and
find the name of the s*gnal in questlon. .

8-6. A i'eference designations table on each schema-
~ ticlisisall componeénts shown onthe schematic. Com-

ponent reference designators which have beendeleted

from the scnematic are listed below the table.

8- 7 All components within the shaded areas of a
. schematu' are physically located or etched circuit
“‘boards. Components not physically located on an

B .etched circuit boardare shown in the unshaded areas

‘of the schematic. '

"g-8, Transistors and dio\de‘s‘packaged in metal cans
having one lead in commeoenwith the can will have the
connection shown on the schematic by a heavy dot.

8-9. REFERENCE DESIGNATIONS.

8- 10 'I‘he unit byqtem of reference designations used
in this manualis in accordance with the provisions of
USA Standard Y32, 16-1968, Reference Designations
for Electrical and Electronics Parts and Equlpments

dated March 1, 1968. " Minor variations from the

standard, due to design and manufacturmg practices

may be noted : :

8-11, Each electrical component s asmgned aclass

Jetter and munber. This letter-number combination

is the basic referance designation. Components which

N

y ‘ Any one gchematic
may include all or part of several different physical

are not part of an. asqembly have only the basic ref-
erence designation. Components which are part of
an assembly have, in additionto the basic designation,
a prefix demgnation indicating the assembly of which
the component is a part (resistor R23 on assembly Al
is called A1R23). ;

8-12. Assembhes are numbered’ coneecutlvely. If
an assembly reference de51gnat10n is asmgned and
later deleted, that number lb not reused.

- 8-13. COMPONENT LOCATIONS. -
8-14.‘

Loecations of components on assemblies and
subassemblies are illustrated in photos adjacent to
the schematics. Since the schematics are drawn to
show function, portions of aparticulal‘ assembly may
appear on several different schematics. ‘Note that a

" small dot etched on the board identifies the emitter
'lead of transistors, the source lead of a “ield effect

transistor (FET), the cathode lead of diodes, and the
positive side of electrolytic capacitors. The compo-
nent-location photo is printed next to the schematic

.that shows most of the circultry on the assembly.
Components located on the chassis are identified in |

Iigure 8-3. The location of all adjustments are

shown in Section V..  An exploded-view drawing that
shows mechanical (and some electrlcal) parts is lo-
cé twj in Section VT ' ,

8-15. - BOARD CONNECTIONS
8-16. Square-pin connectors are identlfied on cir-

‘cuit boards by the color code of the connecting wire,

' 8.17. SEMICONDUCTOR REPLACEMENT.
8-18. Figure 8-1isincludedtohelp identuy ihe leads

in the common shapes and sizes of semiconductor de~
vices, When removing a semiconductor, use long-

nosed phers as a heat sink between the devn'e ‘and

the soldering iron. When replacinga semiconductor,
ensure sufficient lead length to dissipatethe solder-
ing heat by using the same length of exposed lead as-
wag used for the eriginal part

8-19. TROUILISHOOTING.

~ 8-20. ’[‘he most important prerequlslte for success-

ful troubleshooting is understanding how the instru-

"ment is designed to operate and correct use of front-

panel controls. Suspectedmalfunctions may be cansed
by improper contro’’ settings or circuit connections,

" Before doing the test and/or troubleshooting proce-
dures, read Section III (Operation) for an explanation

of controlb and general operating considerations, and

- Section IV (Principles of Operation) for an explana-
- tion of circuit: theory ' ‘ .

8"2 10
instrument. Look for locse or burned couponents
that might suggest a source of trouble. Check to see
that all circuit board connections are makmg good

8-1

If trouble is suspected, visually inspect the

1l




" . voltages in the unii.
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contact and are not shortmg to an adjacent Cerl.llt if

nio obvious trouble is found, check the power supply

Prior toanyextensive trouble-

- shooting, check the externalpower sourcesalso. Fig-
ure 8-2 lists severil of the most comunon malfunctions

.and probable sources of trouble.

8-22.. DC VOLTAGES.

8-23. DC voltages are indicated on the schematics
for active components (transistors, etc). Conditions
for making the voltage: measurements are given in
Table 8-2.

- 8- 24 TEST POINTS

8-25. Test points are shown on the schematrcs with
this symbol ( @ ), and correspond to test point jacks
oi: etched circuit boards. They do not necessarily

correSpond to waveform measurement points,

8:26. WAVEFORMS

8-27, Waveform measurement romts ( v w1th a

number enclosed)are pluced on *ne schematics along
main signal paths, The numbersinsidethe measure-
nient point symbols ( %/ )are keyed to corresponding
waveforms ad]acent ic +aca schematic. Conditions
for making the waveform measurements are given in
Table 8-2.

8-28. REPAIR AND REPLACEMENT.
8-29, The followmg paragraphs provxde procedures for

replacmg components inthe instrument and basic con- -

siderations when repairing etchedcircuit boards. Sec-
‘tion VIprovidesa detailed parts list to allow ordering
of replacement p'trts If satisfactory repair( or oper-
‘ation) cannot be obtained, contactthe nearest hp Sales/
Service Office (addresses at rear of this manual). If

shipment of the instrument to the Sales/Service Office |

‘for repair is recommended, see Sectionll of this man-
~ ual for repackaging and shipping. mformatxou

© 8-30.HIGH VOLTAGE SUPPLY REPAIR.

8-31. The following procedure should be used when
replacing the High Voltage Rectifier Assembly (A5),
and the High Voltage ’I’rlplor Assembly (A9).

,t
!>CAU1'ION§

To prevent CRT d.mmge when troubleshoot- .
ing the H. V. supply, disconnectthe CRT soc-
ket and disconnect secondanode connection
(H. V. connector block). This will leave
the capacitive load of this tripler on' the

H. V. transformer andmaintainthe nor m.tl
45 kHz osc1llat1on '

I

‘'a. Remove thotop left side cover of Model 181A or .

top cover and left side cover of Model 181AR.
.b.  Remove two serews from hv cover and lift up

¢. Remove four screws holding rear panel of dis-
play chassis and let hang.

d. Unsolderthe five wires from sm'lll prmtedcn- ,

cuit board mounted {0 A5T1.
8-2

. Model 181A/AR

‘e.. Removethe white, gray, red/blue, and red/white
wires from prmted circuit board Al (HV Control Assy)

NOTE

To remove AS a.nd A9 as’a umt omlt
steps f through h. v

f. Remove four screws from HV Rectlfler Assem-

“bly (A5).

g Remove the gray wire and the yellow w1re com-
ing from the HV Tripler Assembly (A9).

h. The A5 Assemblycannow be removed by pulling
out and toward front of instrument.

i. Unsolder wireson H. V., connector block that
is mounted on chassis.

8-32. HEAT SINK REMOVAL.
8-33. There are two types of heat sinks used in the

" 181A/AR. The friction type heat sink is used on Al

and A3 assemblies. The transistors can be removed
from the heat sink by carefully pulling the transistors
from heat sink with a pair of long nosed pliers. A
heat dissipater casting type of heat sinkisusedin the
low voltage power supply (LVPS), They are shown in
the exploded view in Section VI. The transistors may
be removed by removingthe two screwswhich secure
them to their sockets.

8-34. CRT REMOVAL A‘ND REPLACEMENT.
8-35. Remove the CRT as follows: | \

| WARNING I

To prevent personal injury, wear a face
mask or goggles when handling the CRT.
~ Wear protective gloves and handle the
. CRT carefully.

a. Remove plug-ins from the oscilloscope.

b. Remove all four covers from the Model 181A-
or the top and bottom covers from the Model 181AR.

c. On tho Model 181AR, remove the shield )two
screws) next to the CRT post ‘accelerator lead (shield
is between CRT and plug-in compartment).

d. Remove the flexible three conductor CRT lead
from the connector block.

e. Remove the ‘connections fromthe neck pins on
the CRT (use long nose pliérs through access holes).

f. Remove rear display panel.

g, Loosen clamp at rear of CRT.,

1""1,:{. h. Carefully remove CRT socket.

‘ i. Remove front-panel CRT light slneld by
’ ,squeezmg at midpoint, top and bottom.
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'sc¢ rews

e ‘
§CAUTION 3;

Do not place CR’I‘ face down after removmg

This may cuase damage to CRT by placmg

“charged particules on storage mesh of tube.

k.. Place one hand on the face of the CRT and, with
the other hand, slide the CRT forward and out of the
instrument bemg careiul not to catch neck pms on the
trace allgn coil.

8- ’*6 To 1nstall a CRT, reverse the above procedure.
After the CRT is mstalled perform the adjustment
procedure in Section V.

8-37 SERVICING cmCun BOARDS.

8-38. Etched clrcuxt boards m this 1nbtrument have
components mounted ¢ onone side of the board, conduc-

. tive surfaces onboth sides, and plated-throughcompon-

ent mounting holes. Hewlett-Packard Service Note
M-20E contains useful information on servicing etched

circuit boards. Some important consmeratxons are as

follows:

a. Use a 37 to 47. 5 watt chisel tip soldering iron
with a tip diameter of 1/16 to 1/8 inch, and a small
dlameter rosin core solder.

- b. Components may be removed by placmg, the
soldermg iron on the component leads o either side

‘j.’ Remove CRT bezel by removmg four retammg “

Section VIII

of ‘the board and pulling the\component stralght away

from the board. If heat is s q\pphed to the component
- If a component is obviously damaged or faulty,

‘chp the leads close tothe component and then unsolder
* the leads from the board. Do

d. Large components, suchas potentlometers, may
be removed by rotatingthe soldering iron from lead to
leadand applying steady pressure to lift the part free.
The alternatwe istoclip the leads of the damaged part
and remove them individually.

e Excesslve‘ heat or force will destroy the lami-
nate bond between the metal plated surface (conductor)
and the board. I thisproblem shouldoccur, the lifted

. conductor may be cemented down wiih a small amount

of quick-dryingacetate base cemen’ having good msu- ,
lating properties. Another method of repair is to-

_solder a section of g,ood conductlng, wirealong the dam-
aged area. :

f. Before replacmg a component, heat the remain-
ing solder in the component hole and clean it out with
a toothpick or "solder sucker. " Sharp pointed metalic
toolsare not recommended since they may loosen eye-
lets in boards or remcve plating from the inside of holes

“on plated-through etchcd circuit boards.

g. Tin and shape replacement component leads to -
fit exnstmg holea ‘ :
/

h. Install the replacement component in the same
position as the original (refer to Paragraph 8-21).
side of the board, greater care is required to avoid
damage to the components, especially semi-conduc-
tors. Heat damage may be minimizedby gripping the
lead with long nose pliers between the soldering iron
and the component, 'thereby forming a heat sink.
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~ Refer to MIL-STD -15-1A for schematic sy

1 .
f

Etched cichii board '

Front-panel marking

Rear-panel marking

Front-panel contro!

Screwdriver adiustmerit

-

’P@ble 8-1. Schematic Not_eé 0

v

)

\

v;'blols not listed in this table.

r

" Field-effect transistor -
. {P-type base)

Field-effect transistor

. {N-type base)

Breakdown diode
~ {voltage regulator)

High Voltage

" P/O = Part of 1= Circuits or components drawn
o T \. “ with dashed lines (phantom) show
. CW - Clockwis¢ end of vari- q—,,l\ : funbction on'ly anc}gre not !n‘tended
] | , able resistor - ,~; to be comp ge. e .cnrcmt.or
N ) ~a component is shown in detail on
. . ) h W : N R ‘
~wNe = No connection o another schematic.
W | = Waveform test point (925) = Wire colorsare given by
/ ) {with number) numbers in parentheses
- ' using the resistor color code
= Common electrical point [ {925) iswhtred-grn |
. {with (I’etter) not necessarily 0 - Black 5 . Green
) groun 1- Brown 6 - Blue
RN o 2-Red  7- Violet
| Dani = Single-pin connector on board 3 - Orange 8 - Gray |
.47 4 - Yellow 9 - White
- , -
5 > A >__ = Pin of a plug-in board \
L (with Jetter or number) Switch wafers are identified
e | ‘ as follows: '
b ) : ‘
& = Coaxial cable connected IF IR 3"'\ }R 'F\ /'R
: y o to snap-on jack i | = o Fﬁ =
L N r '{__L - @ = =]
- - "] o . —— ] =) o dh ‘m"i
- = Coaxial cable connected /
2F 2R 2R

2F

Optimum value selectecl
at factory, typical

value shown, part may
have been omitted.

r—-j—-—llz directly to board , | | .

Wire connected to p%essure-fit
socket on board

'T':l

Unless otherwise indicated:
resistance in ohms
capacitance in picofarads
inductance in microhenries

‘Main signal path

Primary feedbackvpath

Secondary feedback path

1]
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_ Model 181A/AR
y . ) P

. T T WAV!FORMS .
S .The test point waveforms, us given 1nt1gures preced-
ing the schematic dmgrams, were taken nnder the
Jfollowing eonditions:

L MODEL 181A/AR OSCILLO COPE

B SRR ST [ WRITE
- PERSISTENCE......c...... wedeve.. MINIMUM
DISPLAY.......... [P ciereeen INT -
INTENSITY........ erserresaenes s MINTMUM’ o
HORIZONTAL ’ : '
. Tlme/Dlv...........,....\ ..... <. 20psec
VERTICAL -~
o Polarity......chiiiiei it ees +rUP
Display....ccovvrvvreieninnnnieineene. ALT
TRIGGERING
Trigger Mode................ooovnn AUTO
B T - INT
) 15 ¢ 1= T +
MODEL 180A/An MONITOR OSCILLOSCOPE) -
' DISPLAY....,.. e e INT
MAGNIFIER ............................. X1
HOR.IZONTAL:-; e ,
“Triggering........ TR TR INT
CSlOPE.L v e e e e e euee +
/ bweep Mode. ..... e e, AUTO
" VERTICAL . \
Polarity... .. S T R +Up
Dlsplay. R channel A

Table 8-2, Waveform and DC Voltage Measurement Conditions

tothe applicable waveform photo.

. The DC voltage readings, 'as given on the schem.&hc

- precedmg the individual schematie.’

Any exceptions to these conditions are noted ‘Ldjacent

Note

DC VOLTAGES

diagrams, were taken under the conditions listed be-§ - *
low. o

CPERSISTENCE. oo erinennnns MINIM UM

. HORIZONTAL POSITION........... CENTERED
DISPLAY. . v it v it ve e INT
CANTENSITY. oot iveine e eaennnns .MINIMUM
MAGNIFIER..... e e b e i X1
Line Voltge. .o oo v eevin i iiieininnenns 115V

NO PLUG-INS

Excepticns (if any) are noted in the waveform figure
All voitages mmburod with reference to (‘hasbxs
ground.

Voltage readings are considered normal if within
10% of voltage given on schematic,

It

" See Table &-2 for Measurement Con”".ions

W | B 5ousscxow
LV : 5V / DIV

R U £ T T AU

SUSEC/DIV
5V/DIV

I8IA- A-9A

Figure 8-6. Waveform at Test Points in Outpuf and Gate Amplifier circuit.
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See Table 8-2 for measurement conditions. -
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Figure 8-10. Waveforms at Test Points in Horizontal Amplifier Circuit
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" A NEW ITEM

’2,M,arch'1981 ‘ R T | a T | | R '. ‘v
F’agg1 of‘i | . o - ' ”] HEVJLETT
e e WA packarD

Printed in .U,S.A./

. MANUAL IDENTIHCAT!ON —"T
Model Numbet 181/»/AR

" ; Date Printed: Septemb.n 1976

| par meéa'er: ' nmm 30916

Tt
)

Thls su pn!ement comams nnportant mfnrmatmn for correr*l”vg man ual errcirs and for aoaptmg the manual

o ‘stmmenm wntdn ning 1mpmvementb made aftor *he pnntmg ’)f *ho manual

'I‘o use thxs Sap plv'nen‘t .
M xlu all X PHAT A cerrections.. , ‘
‘Aake a“ appwpna"e srnal numbev *eiml,»d changes mdlcated in the tab‘pfs helow. -

B e Serint I"ef" 7 Nunl'er . Makag‘Manual (Jmngos e - ‘:s‘en,ul‘ Prefix on NUMbEr o ‘Muk(‘,» lemxg;l_(~3ha|ngus —
19 B o 1,1.1 IR Y
- S~ r\ ' N .
20452 (181A) b 192 ‘
, 20434 {181AR) " i T . ‘
2112A(181A) 23 Y N

- v WL s - BEYL Rl

S

2120A(181AR) ’ U

" ERRATA

Table 6-2. Rep!aceab!o Pdrts
Chango&h ATR54, HP Part No. 0692-0169, RF 16 25M 5% lW Mvr Code 48480 Mfr Part No. 0699- 0169
Change: ABR3, HP Part N, (698-8427, RF 29M 10% 1W, Mfr Corle 28480, Mfr Part No. 0698-8427.
Change: A1GCR1, HP Part No. 1901 0036 DIODE rJ"RECT1KV bOO MA DO-29, Mfr Code 04713, Mfr Part
. No. SR1358-12. ,
/ Change: MP35, HP Part No. and Mfr Part No to 00181 00224
Change: MP45, HP Part No. and Mir Part No. to 1440-0152.
Add: MP99, HP Part No OQOb 0779, GASKET LIGHT StAL Mi‘r Code, 28480 Mfr Part No. 0905- 0179
~Delete: XF1.
Adc. XF1A, HP Part No. 21 10- 0564 FUSE POST. Mfr Code 28480 Mfr.Rart No. 2110- 0564,
“Add: XF1B, HP Part No. 2110-0565, FUSE CARRIER, Mir Code 23480, Mifr Part No. 2170-0565.
Add: XFE1C, HP Part No. 2110-05€9, NUT-PLASTIC, Mfr Code 28480, Mir Part No. 2110-0569.

NOTE

Munuul ¢ hung( supplmmnm are revised ps often as necessary to keep mmnunls as current and accurate as possible. Hewiett- Packard
recommends that you pertodically request the latest edition of thls:snpplement Free copies are available from all HP offices. When

[

~requestinglcopies guote the mtmuul ldenhﬁwtlon information from vour aupplement or the model number and print date from the

title page of the ranual.
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Model 181A/AR . | I ~ 00181-90916

CHANGE1
Table 6-2,

. Add: H15, HP Part No. 2190 0018, Qty 2, WASHER-LK HLCL NO. 6 . 141 IN-1D, Mfr Code 28480, Mér Part
~ No. 2190-0018. ‘
~ Add: H16, HP Part:-No, 2360-0195, Qty 2, SCREW MACH 6-32 312 IN-LG PAN HD-POZI, Mfr Code

28480, Mfr Part No. 2360-0195.

Add: H17, HP Part No. 3050-0010, Qty 2 WASHER- FL MTLC NO: 6 . 147 IN-ID, Mfr Code 28480, Mfr
No. 3050-0010. y

Change: L3, HP and Mfr Part Nos. to’ 01741 66001.

Change MPES8, HP and Mfr Part Nos. to 00181 -00605.

, 1
o N

CHANGE 2

Table 6-2, Replaceable Pans

Change A7, HP Part No. and Mfr Part No to 00181 66522, .

Add: A7C2, HP Part No. 0160-2903; Qty 2, C: FXD CER 05UF +20% 500VDCW Mfr Code 28480
Mfr Part No. 0160-2903.

Add: A7C3, HP Part No 0160-3494, Qty 2, C: FXD FLECT 47UF i+ 5% ZOOVD(‘W M r Code 28480,
Mir Part No. 0160-3494

Ard: A7C4, HP Part No. 0160-3494, C FXD ELECT 47UF + 5% QOOV!')CW Mfr Code 28480,
Mfr Part No. 0160-3494. :

Add: A7C5, HP Part No. 0160-2903, C: F)(D CER OSUF F?O% SOOVDCW Mfr Code 28480, 3
Mfr Part No. 0160-2903. | oo \ o

Flgure 8-23. Schematic 5, | o o : o
_ Make changes shown in figure 1 of this manual change sheet. ' B

»AQ.'CHANGE3

Page 6-7, TBblL 5-2. Replaceable Parts,
N Chdnge A8 HP and Mfr Part Number to 00181- 66'523 '
Change ABC2 to HP Part Number 0180-0269, C:FXD, ELE(,T 1UF +50-10% 150 VDCW Mfr Code ’36?89
Mir Part Number 30D105G150BA2-DSM. ,
~ Add ABC11, HP and Mfr Part Number 0140- 0176, C: FXD MICA 1OOPF 2% 300 VOCW, Mfr Code 28480.
* Add A8C12, HP and Mifr Part Number 0140-0176, C:FXD MICA 100PF 2% 300 VDCW, Mfr Code 28480.
“Change ABRS5 to HP and Mfr Part Number 0757-0060, R FXD MET H M 24 3K OHM 1% 1/2W, Mfr Code
28480,
Crange ABR8 10 HP and Mfr Part Number 0757- 0060 R FXD MET FLM 24 3K OHM 1% 1 /2 W, Mir Code
28480.
Change A8R9 to HP and Mfr Part Number 0757 043‘5 R FXD MET FLM 3920 OHM 1% 1,8 W, Mfr Code
128480..
Change ABR10 to HP and Mfr Part Number 2100-1773, B:VAR WW 1000 OHM 5% TYPE H 1W, Mfr Code
28480.
- Change ABR11 to HP and Mfr Pdrt Number()757 0767, R: FXD MET FLM 43 2K OHM 1% 1/4W Mfr Code
28480. : ‘ :

Page 6-8, Table 6-2. Replace‘able Pmt‘;,
Delete ABR31. I
Add ABR38, HP and Mir Part Number 0757-0770, R: FXD MET FLM 56.2K CHM 1% 1/4 W, Mfr COde
- 284860, ' :
Add A8R39 HP and Mfr Part Number 0757 0766 R FXD MET FLM 39.2K OHM 1% 1/4 W Mfr CodP
28480, ,
~ Deiete A8V1 and ASVZ ‘
~ Add ABVR4, HP Part. Number 1902- 0187 DIODF BREAKDOWN 9.0V 5% 500 MW, Mfr Code 04713, Mfr
Part Number 1N937.

Page 8- 15 Figure 8 22,
Roplace A8 Component ldem:flcanon with Figure 2 of this manual change sheet. |

Page 8-15, Figure 8-23, ,
Make chdnges shown m Figure 3 of this manual (,hangp sheet.
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