Errata

Title & Document Type: 1201A/B Dual Trace Oscilloscope Operating and Service
Manual

Manual Part Number: 01201-90905

Revision Date: February 1977

About this Manual

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

HP References in this Manual

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

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

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

www.agdilent.com

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

% Agilent Technologies


http://www.agilent.com/�
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ing;general safely p
and npafr of this. frrcfrr.rmcnf. Failure
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GHOUND THE fNSTﬂpMI;NT g y -
To: minimize . shock’ “hazard; the. lnslrument c'haests'a-td Cabinet must” e connected to an’ electrical;
rgrouhd ‘The. tnsfrument rsrequuppedulv‘th.ia three conductor ac|’ power cable,,, The" power . cable .
must” either’ be plugged ntd’ '_an »appraved three;co act ‘e 3ctrrcal outiet or. used ‘with ‘a ‘three- cor}tact
10" wo- contact adapter th the. groundlr,g 'wire (green;',‘_flrmly r‘pnnecled to an’: electrrcal grot.md
l_(safety grcund} ‘at; the power oullet} The povder!iack and 'mating : plug of the power'cable meet
'lnfernargonat Electrotechmcal'c 'mlssron (IEC) 'fety standards, _

0O .uor' onenxra INAN Expr.ost_ve _Amogp{u_ane.‘ o

0. fiat operate the mstrumem J,tn th p'esence of: flammable -gases‘or _t.rnes Operatron ‘of any

'electncal tnstrument‘ in such ap,_envlronmen consti tes a defrntte safety hazard
RN g ff,‘;r

'Operatmg personnel must; -{ ‘ \mstrument covers, Component ';eplacement -and mternal
,(adjustmentsa must : be’ madel by quar;lred mamtenance personnet ‘Do not* replace components wrth
' power  cable . connecfed Under certain . condrt ons, dangerous voltages ‘may‘exist - even . wrth the -
,power cable-i"removed, To avold |n1ur|es always drsconneot power and dlscharge clrcurfs before

| SE CAUTION. \VHEN EXPOSING OH HANDLING THE CRT. B

ﬁBreakage of. the’ Cathode ray Tube (CHTt causes a hlgh v\qlocrty soattenng of glass lragments (fmplosmn) :
To: prevent CRT lmplos:on avold rough handllng ‘orjarring “of.the. instrument: Handllng of the CRT. shall
be dornie dnly by qualrlred marntcnance pérsonnet usung approved safety mask and gloves. i

DO NOT SUB"'I'ITUYE PAHTSUOH ODIFY. INSTRUHEHT

‘Because of the danger of lntroducrng" addrtronal hazards edo not»’lnstall substrtule partsor perform
,'any unauthonzed modmcat:on ‘1o~ the; mstrument. , Ftetur . the ‘instrument - 16-7a’; Hewlett Packard
Sales and _Servrce Offrce for servrce and repalr to ensure. that safety features are mamtalned' [ AR

i _-nmsr-:nouspnocsnuaa wmmuss.

‘}_Dlngerous voltages, capab!e ol‘icauslng death are present fn thls fnsfmment B
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§ v , ted dir the preampl;f Ter cn-curt

Pncknrd Models 1201A and 120!B Duai v 2t 08 capam vely 'coupled Whenaci

race.Osmlloscopes, (figure :1- 1) ‘are general purpose led th guency toff of the mpt.t mgnnlr
dyal chnnne] mstrnments with bandwidths from deto : LR

* 500 kHz. The twe instruments are. electncally identi-.

h vxng variabl ‘persrstence and storage capablh- he eertrcnl nmphﬁers ach ‘have a mlmmum
: | factor:of 100 @V/DIV. Cnhbrated switch

A ST ! positions. provide .a det'lectmn"ftctor range frorn 100
Mode 1201A Oscﬂloscope.re a cabmet ‘model V/DIV'to:20, V/DIV in'hl, 2, 5sequence.A \«'ertu:el1
t:lt stand nnd carrying handle. Fonr le‘gs; : VERNIER;; pern'u cnntmmms 'adj
the rear penmt the mstrument to be used |cnhbrnted steps and f xtends th mnximum "deflection”
'Model 1201B°i is, pnmnnly in-': _ 1 By <
ended for, use as’ n rnck-mounted mstrumeht and. 0 ‘
res no comrersmn to ur.npt lt for use ln a standmd . 1 12. .:'I‘he dunl chnnnel conﬁgumtwn allnws adisplay’
. . '-'*of elther Channel A or Channel B lnput ‘signal, or two
. a8 : BRI :‘-mpnt slgnals mmultaneoual}t in nchopped or nltemate
1y Ali nctwe components- in: Models lZOIA and-‘ ;‘mode, or two, s:gnals in’ nnuK-Y functmn. In the X-Y;*:
1201B ‘Oscilloscopes nre solid state de\'lces except fcr: ' dfunction, the signal connected to Chnnnel Ais npphed
the’ cathode-my tube (CR’I‘) Specrt' cnt ons for Model . to the Vertlcnl deflectlon pIntes. 'aad the Channel B
‘ it --slgnnl is apphed to the Honzontal deflection plntes.
' ST ! : :;'Smce the: phnse s]'uft between Channels Aand B'in
_h va ‘ p rsmtence capab:l:ty is especmlly o ,'ithls mode is, [ess thnn‘ 1" up)_to 100; kHz, phase’ dif-
“for.viewing ! slow speed srgna[s. Adjustment of - ' 'ferences bet ‘S| s’ can be accutately men-" "
. ce-time. can: ‘provide viewing of a’ complete_ guyed. . sl .
: lsplay w:th fadmg‘ sufficient to prevent mterference SR by
with 'the next dnsplny..\The,_dmplay persrsten-‘e can’ 1.0 I: [.3 When usmg nn mtemnl_ rigger 'source, : the
ji fli ~gtill o sweep i8 tr:ggercd by, the’ Ghtmnel Al s:gnal in the'A,
ALT! and CHOP: modes And \by the Channel B signal -
in the B mode. In the GH{OPi mofle. dlsplay“».sw:tchmg

storage, featufe of Model 12
ore mngle-shot phenomena | for later v:eunng ;
ing.: Comparison of, waveforms can be -
mphshed;by stnnng several separate phenomenn: ' il i e
Viewing them plmultaneously : l B cah dxsplny vertlcal]mput 8ig
T nals, versins time, of one or two rhcal s:gnals versus
un extemal hnniontal signal."

’.1_201Ar’B conta:ns two :denhcal vertical 1. 16 The maxtmum nput oltage (e + peal: ac). to.
1 channels for sxngle or dual channel opera- the honzbntal amplifier is ‘1350 volts. . The nmphfie
*Each chnnnel ‘accepts’ smgle-ended or differential ,5"bnndw:dth is dc to 300 ‘kHz. When - the, slgnal is
‘ mput Lngnals, gither.dc or.ac. ‘coupled. Common mode ' ,cnpacxtwely coupled “the lowerll frequency “cut-off. is
rejectmn mtm {CMRR) for d:fferent:al input’ sngnnls ’less ‘than 2 Hz.' Four calibrated’ honzontal senaitivity:-
: ranges from at Ieast 100 db at 0.1 MV/DJV (one dnn- ‘ranges prmnde deﬂeclmn fadtors. 'of 0.} V/DIY 02V/
smn eqhalso% cent:me 30dB at 20 V/ ;DIV 05 V/DIV, and 1 V/DIV. (One division equnls..]
= yn T e 095 cennmeter) "A’. horizontal’ VERNIER prov‘des
‘ contmuously varinble adjustment between cuhbrated
1 peak ac)ts 4 L steps and’ extends the'l V/DIV Range to at lenst 25 ',
{; ally located between eac N lW[)l\f.' LR S
nssodiated’ preamplifie er: tircuit.. In the OFF posmon,-', : ' R :
thls swrtchr dlsconnects the INPUT jack from the cir- | t 17 'l‘he Sweep Generator rnm,'l be tnggered by an
cuit. malung it unnecesspry to. dlsconnect the exgnal \.rf lntemal sxgnnl frorn the vertxcnl nmphﬁer. nlmeslgnal




r weep B !
® eep.rnnges,fmm 0. 1 pSI:.C/DIV}to 5 SEC!DIV
: eequence. ‘A sweep . vemrer prmndes ‘continu

y variable ndjustment between steps and extends’

thevﬁ SEC/DIV range o o mlmmum ‘of 12.5 SEC/DIV
magnifier magnifi es all rang by ten nnd "ads
direct without cnleulutmn. :

118, Single sweep 9perahon may be' used w:th an
eweep to - facilitate more. nccurate measurement of

transient: waveforms. In thls ‘mode,’ the sweep is'im-’

medmtely reset’: when the RESET pushbutton .. m
pressed regardless of ‘the’ location of the sweep. on
the: screen,,’ This: ehmmntes metmg for normnl ter:

‘-'requést. The replaceable parte for the. optmns des-
“‘cribed in'this manual ¢ are listed at the end of Section

VL. The following opt:ons extend theusefulnees nt‘ the _'i

OPTION. 008 (12018 only) Pro'.'ldes three rear panel

nnecters in; parallel with Channel A'INPUT, Chan-.

OPT)ON 009: Promcles for remdbite erase through _
anel bx_ndmg bost conneclor. Refer to pulse cxrc i

qulrements.‘,nf CSA stnndnrde “This! optmn ndds WO
ac ledge this fact

,plate. The senul number isin’ the form:: 0000A00000.
Itis'in ‘two. pnrts- the first four dlglts and the letter:
are the. beruil preﬁx ‘and ‘the last five digits are’ the
suffix. The: pref' x'is the same for all identical inetru’
‘ments; it changes only vghen a chnnge is, matle to the.,'

~instrument./The_suffix however; is uss:gned sequen-
L tmlly ‘and'is dlfferent for: each mstrument.,The con-
" tents ‘of this, mnnunl apply to;instruments with the

serinl number’ prel' xfes) hstecl under ‘SERIAL NUM-

‘-:i BERS on the. txtle pﬂge- !

nl' thzs mnnunl may have o serial number prefix that

“is ‘not listed on’ the title page. This unl:eted eenal
- number prefix. rndlcutes the -instrument, is- drl'ferentj T
; from those described in: this manunl The' manu&l fori
“ this newer mstrument i& accompanied by ‘a yellow-'-- :
'Manual Changes EJpplEmEnL ‘This supplement con-"
. 7. tains "change mt‘ormanon" that explmns how to adeptli .
L he manualto the newer mstrument. vl

24, lnfaddltton’ to change mfurmatmn, .he:aupple-f

: 1ment may contain information for correctmg ervors i

in the manual. To. keep this‘manual a8 current and -
accurate 85 . . possible, Hewlett Packard ‘recommends
that - you® penodmally request ‘the : latest ‘Manual
Changes supplement. The eupplement for thm manugl
is ldenhﬁed with" the" manual pnnt’ date -and_part -
number. both ot' whrch nppenr on the manualft;tle

prefix x “that is not’ hsted on the. tltle page or.in the
 youi\ nearest -




_Vernier. Contmuously variableabetween all: ranges,
extends 'maxir}lfbrn deflectlon factor to at least 50

i"aANwam Ci'to’ soo‘kHz with 8’ maximum

I risetinie of 0.7 usec. 2'Hz to 500 kHz. wl'lenJ AC!" » i i
o 7)(10 MAGNIFIER:*Indi’cates ma

_uupled. Front?panei control pru\uded to’ reduct

Ereduencyu -' :
',Reiection Ratio: Greater than 100 dB (100000 to

1 on 0.1 MVlDiV range, decreasing by less than;';:.
20 dB: per decade of deflection factor to at. least o8

-10 dB_on the 0.2 VDIV t;ange, CMRR Is at least’

A
Voltage-, Qommon mode signal’ up, tu 3:10 Votts {dc;
“pk _ac)’ on 0. MV/D!V to 02 WDIV ranges.._

: Channel A; Channel B; Channels A and B
..(elther CHOPa or ALT) Channels ‘A ‘and. B vs
" horizontal m;ﬁut {CHOP, oniyk:: Channel A vs. B (A

'verttcal,‘; B horlzonml)

;_INTERNAL TRIGGER‘ By Channe! A 'signal for A,

- c#op' and ALTERNATE dlsplays. By Channel B :

Chop frequency s

VERN!ER Contmuously ; ,variable‘ ‘between ranges,'f,j

<0

b :
iflied' sweep ‘speed
‘! :r:.'f«’ L TPy

d:rectly with 15‘35 accuracy '

In_ternal." 50 Hz m above ..500 kl-lz on most s:gnals'-_
" causing : 05 diuision ‘ory ‘more - of ;vertical -
 deflection. Trlggenng‘on lme frequency ignal :

G 0.5 dluis:on | r more vertlcai daflection

‘xterna!" DC} o 1 MHz on signals of .at least 0. 2"
1‘2,‘\mlts pk pk lnput impedance is 1 rnegohrn
‘shunted by approximately 20 pF '

,Tngger Level and Slope: lnternal ‘at’ any pomt on
- vertical - -waveform - dlsplayed FOF: contmuously
- variable from +100 volts to. -100 volts on either
3 stope of the extemal trpgger sugnai

Trigger Coupllng. Dc‘orAC for external, mtemal or |-
Ilne triggenng. Lower AC cut—off’Is 16 Hz for A B

.f "__"‘

; __MAXIMUM lNPUT.Qisso vnir Idc+ Pk acl’




o kHz."(With: np
_cutoff is less than 2 Hz

,arnp!ifiqr risetiine approuimately 200 nséc.
resistance s approximateiv_ 5100 ohms.

INPUT RC" ] megohrnzshunted by apptoxi
pF (75 pFE f.. unns with Op{mn 006

Type: oyage tube,’ 10.5 kV*

,aooe!efatmg potemial aluminized P31 phosphor.

I I e J i

{ 10 division - parallax jfree,,.j‘ nma
_",gfnt.‘cu!e marked lq 0.95 ein sayarss,'S heiizions

shbuttoq\erawr‘e takes approximately 1.2

sec Eand ruets the smep Wnte qun | is blank d ¢ nd

3

CONV - mode, pers
B <1 F phosphor 'STD inode, mntinuousiy variable
from Ies ﬁian 025eonpdsto 1 mlnuteorlonger yi
: u ; ble! from 0.




0"',
'_ nfmrrmtmnfj ‘and.
ng and’ mterfacmg, the::
“Mode} |1201A or: lﬁbmv A Trace: Oscillosenpe. In-;
‘cluded “are’initial mspe)_j!qn \procedures, power and.
"“kHundmg requlrements :r)stallntmn mstructmns, ‘and -
scedures for repnckmg .the mstrument for shipment.

R E f 1 &
- / 1l iy T 3 — REED) BRI
Z-: ; . “:_.lr"- ' — F . .- [T : : PR R

and elect . ‘all_ befo:F
' !‘ - mars ‘or. scratches ri,and
al upqn rece:pt. ‘To, conf m: )thlS,
mstmﬁ;ent 'should be: mspected for: phys:cal dnmage _
ing:‘:rred‘m ‘transit: If the instrument was damageil in:
transit,/file' 2 claim ‘with the amer. 'I'est the 'electri
< edl performnnce pf the mstmment usmg the perfor: Ay i3
anée'test procedures outlinqd in Section' V.. 1f there 1. N PO\VER R"QUlHEM‘Nh A
y‘ the warmnty ui-.th fmnt i 280 Model 1201A or 1201B can be upgmted from any
' ' -‘power source supplymg 115 V or 230V, £10%, 47 to
'Power d:smpatmn i8 approxlmntely 65 ‘J A

Ry |“

: PO!JEB .CORD A
Fig’u're's 2-1 and 22 lllustrate atandard con i{ura*,qg
HP poher cords.{_The number,d:ret:ely\s
ve éach gi,rqwirg is the HP. part number fora power:
rd”gqpi;ibed with a; connecmr of: that configuration..
Ppt power ‘cord'i& not included’ witk the
Jotify; the neamtiup Sales and Servi
' cord will bg provuied. '

= Replace .5t mpere . lme FUSE.
ampere fuse (HP Part No" Euated m Sectmn VI) :

2-10.‘-'HEPACKING FOR SHIPMENT. =
—t 2L the instrument is to be shipped to u Hewlett- :
8120 £ 1521, -Packard Sales/Serv:ce Office ‘for service ‘orrepair,
' R f‘attach a ‘tag showing owner (with addréss), cornplete'-:
_mstrument serial’ number, and a descnptmn of the

2-12. Use the ongmal sh:ppmg carton anrl parkmg
“material. 1 the ongmnl packmg material is’ not ovail- G
“able,” the Hewlett-Packard’ Sales/Service Ofﬁce will
;'pm\nde mt‘ormatmn nnd'recommendanons on maten-
-_alstobeused“--=- : e :




are-\nave" 21 TRIG AND HORIZ INPUT Apphet tnggnr sagnalsto:
Ry sweep generator, or honzoptal smal to horizontal

22. TRIGGER LBVEL. Setects point on tngspr waveform
) U T that starts sweep. In AUTO (cow) sutomatic tnggm
o5 Pf cn'r beam. S N generated at approxlmately 40 Hz rate.

;4;24. RESET In SINGLE mode, ‘mng pushbutton rasets '

'5& .PEFISISTENCE Deu'easés”(ocw) or - sweep to zeto. releasang rearms cnrcuit. Lamp glows

5. MODE ln NORM sweep periodica!lv imuamd by*:

triggef sumal“SINGLE ‘sweep triggered only once, .
- must be reset manuaily. FREE RUN sweep cycles :

COUPLING tvsancm.r Selacts' capacitive {ac) or
dlrect (dc) q\up!ing of wmcal mput_ngnls. In OFF

et

HORIZ, selects deflction faktor of horizontal input"jfl ‘deﬂemon fncmradpnmemmemmm
§ NAREOE | ) ;,CAL; deflection - factor selected by ;'j_Volpll?iv.-

3

adjustlmm of  horizontal . deflection’ factor IEXT A . -
HORIZlorofsweeptirmldwmon IS'NEEP) SR 32. DISPLAY Sclectssmgle channel chop, alumateorA
3 _ vs.BCRwaplay i ; . :




3-&' CA 1 jack provrdes a‘one volt g
negatwegomg squa"e wave output sug.*l at the power hne
frequencv ~This ! square ',wave is "used ‘or ‘vertical and ' b
honzontal deﬂectmn factor callbratron an'i dmder-pmbe i

) , Th'\'srgnal ampiltude is' accurate to *I 596.', Y

of front punel: coptrol s.e'hmgs,
INTENSITY,, control setting.  Ret:

screen enabla ‘the f

gradually inereasmg the untenmv to detemune the proper
actlon tJ take o’ center lfhe dlsplay (e.g.,.reduce jnpu

eenteredﬂproperiy, the beam wnlll ,
the FIND BEAM pushbutton is released and'lNTENSITYf

A‘ high mtenspty dlsplay“ over, :
extended ‘period ¢ of tnme may cause bum b 3

.- To " avoid ~ damage, "’ el et reco;nmbru!et! /lhat theﬂ-';';; a
: Preoperatlonal Procednres dn’ anur 3-2 t-.e follomd.
" before - applying pcmer "to i the - i rnr,nt Increase -
INTENSITY  slowly' until the displaylis df a'level that_

"' permits comfortable / viewing" ‘and “ad'fmeawrement';
i \mﬂ\out causlng bloommg of the dlsp!a{r

312 Peasmeuce. The PensuerNCE control /sets
“the length of tlme a ymtten dtspaay r@mamsvnsible on the




when wrmng in FAST mode and transferrin
o STORE mode. 10" over 2 hours w:th rnaattmurn
TORAGE leME settmg and. \mtmg ln STD mode and
transferring to- STORE ‘moade. Light _output fs inversely
portlonal to STORAGE TIME :

ort’dur e requires only shor", "stSWEEPiHomz swrrca Ip ‘the SWEEP X1’or
erasire time. - q o D : : "MAG position, this' swltch turns on thesweep generator.

Selection of ‘the MAG position increases. the' gain_ of the
313, ERASE . Pressing the ERASE pushbutton removes . horizontal amplifier, :and therefore- the emount of th

stcred displays from the CRT when either STD or FAST' honzontal def!ection, by a factor of lD.
wnge modes are bemg used A dlsplay that has been store_d BN Pyl e g

or’ written”'at - gl'! “level iof - lNTENSlTYu or
PERSIQ’TENCE {'nay remalmpartrally vrsnble when the_‘ T
ERASE push utton & is° released ’when Tin S MAX

’PERSISTENCE and FAST mooe.’lt rnay be. necessary. in : s"w:th::n::};;goz:::;cj :I?::ttlﬁr nfr::
this case, to" press and release the FRASE pushbuttonr he pTlMEIDIVISION dual and_no

23: 14 PRESENTATI'ON : 'SELECTION "Pushbutton ; L '- Lo :
ﬂcontrols select the mode in which the CRT. functlons. Wr'h\‘ 1y 3 200010 the EXT HOHIZ posmon this switch dlsables the
i RASE pushbutton pressed all stoed andfor persnstnng 5 sweep generator and connects any external input signal to -

. the’ horizontal amplrf:er. The posmon of. the EXT. HORIZ = ,..’:‘

ik - switch. deterrnmes the deflection’ factor of the horizontal -
;Spersistence drsplay maybewmten on the CHT screen Tl he drsplay in VoltsIDwmon Four ranges provide callbrated
STORE mode d;sconnects the uanable pefsrstence and ,"steps fror_n 01 ‘V/DIV tO 1 VfDlV when the Honzontal
CONV functlons and retains wrltten “displays at’ reduced : Y :

:;21 HORIZONTJAL VERNIER. .Thrs control performs‘
‘ he STD pushbutton *dual functions in? conjunctlon wrth the SWEEP/EXT . .

estabhshes the CRT:. m'a condutuon forvanable persustence VORIZ ‘switch. - In the ;SWEEP posltron the ;. Vermer .

ispléy".lf.a‘signal which"canj‘_laterbestor'ed: Use rninimurn ?.- nprowdes'contmuous ed;ustment ‘of ‘sweep . time/division :
' . between - the; calibrated - posrtions of TIMEIDlVISlON

‘ swrtch and -extends the 5 SEC/DIV- to: at least 125

-'SECIDIV “Jn ‘the EXT HORIZ. position,’ it provrdes

:;.'contlnuous adjustrnent of the horlzontal deﬂectlon factor

"extends the 1 VIDiV deﬂection factor 10 at: least. 2,
:;WDIV Rotatmg' this control " full clockwise : into CAl
_detent prowdes the callbrated Ieuels for the tirr

'. 3-22. SOURCE SWITCH Thrs control se!ects the orlgm ;

K of the trigger signal. In s:gnal , LINE. Position, i\the power

. sourze signal is: the tngger s;gnal In" INT- posat:on, the
- gefn eral purpose oscilloscope. The PERSISTENCE control ___',Channel A vertical deflection signal is the tngger' or the'A,
‘does " not . function " in . this mode.: Always adjust “.ALT, or CHOP dtsplay The Chanqel Bvertrcal deflectrcn
'INTENSITY ln STD mode with minumum s:gnal triggers | the sweep for a Channel B d:splay. Wlth the :
' splay  doe om,’ y -2 SOURCE- switch in'the EXT. position, an external. ‘trigger
‘signal connected to. the TRIG & EXT HORIZ INPUT iack
is the trlgger source. o -

1_7_3 18 ST ORAGE Pressmg the “§T ORE pushbutton o : T .

;permlts a written drsplav to be retalned in the oscrlloscope 3-23 ’TRIGGER LEVEL. Thns control determmes the.

-'_for companson measurement,.or photography at a later - voltage leve) at whtch the trrgger source initiates o rrrgger
pulse. When this cont;oi is rotated full counterc!ockmse




position incormng tnqger s:gnals of the proper frequency
nd amplatude \M" overﬁde the autornatlc tngger puI

; s' a coup!ed ‘the voItage Ievel at which the ovemdmg

trigger signal 'nrtiates a sweep cycle is the avehage value of -

e trlgger sugnal and is not selectahle.

Lo

2 L MODE SWITCH. This switch 'selects, the type of -
_sweep operatlon to be used. In FREE RUN posmon, the '
sweep generator runs ‘free at'a rate control]ed by the
_‘-_time!dwision switch.,_In. NORM - position, input tngger
;,signals (internal external o lme) produce asweep on the‘
-CRT. ln SINGLE posmon an - incoming trigger . slgnal
pmduces one horizontal sweep cycle. To reset and arm the. .
‘sweep. generator. ess and release the HESI':T button. The
-indicator’ lamp will - glow: when the sweep generator asx

| ed and extingulsh at the end of the sweep cycle :

! 3-25'|neur JAcxs (CHANNEL A OR B). The + and -
~INPUT 1acks apply ‘an’ external signal to- ‘the' Vertical -

i del!ectlon l..'rI:UItS. For a smg!e-ended sugnal use elther'

' eonnector. denendmg on dnrectuon of deflection desired. " .
Fora dnfferent.el input signal,’ use both, connectors. When
opplyi’ a dtffe‘ennal ‘signal,: the amphtudes of the two -

-;‘input :&-als arr; algebraically. subtracted and the resultant'-.{ }
becomes the seflection srgnal. Common Mode {in- phaseI X

nent', of the |n:.om|ng stgnals 3!8 rejected

: ing’ thls - Iocklng pushbutton
ronnects a. capacltor across the output c:rcurt of .the-.
Ir'_ertlcal preamplrfler. This action results in a reductuon of
the upper. baudwidth frequency 1o approxlmateiy 50, kHz.

- This upper. bandwidth” frequemy Yimit may be vaned frorn
approxlgtately 400'Hz 10 50 kHz by subst utmg other
capacitor . vaIues for’ the': factory select “value; “as
explained 'n',SectIon ' The BW LIMIT swntch must, be.

- o ' _m:ult to- full

eontrol prowdec continuously Variable : control of “the
vertical defI!:tlon factor’ between cal:brated _steps. ‘of the
voits/division switch’ ‘and extends the 20/ V/DIV vertlcal;
" deflection factor 't at! least ‘50 . V/DIV. ‘Rotating  this’
eontrol full clockmse Into CAL detent prouldes cahbrated;

aza vousm

) M_WDIV ‘10 20 WDIV in" RE
VERNIER |s |n CAL detent.

: -29 DISPLAY SWITCH Thts , . five-position swstd'r
“selects the type of . dlsplay presented on the CFIT Input

2,5 sequence whep the

' ’slgnals may be praented elther smgly or sumultaneously as: f.;-‘

f:._in'put -signal..on " alternate " swee _
et CHANNEL B). In the INT pd‘s:tion of the tngger SOURCE-
swltch the CHANNEL A srgnal is selected to trigger thet

ISIO SINITCH (CHA NEL JOR"
B Se!ectton of the vértical - deflection factor, of -the.
 display in MVIDIV or V/DIV is controlled by': this switch. -
+ Seventeen " ranges prowde calubrated steps from " DI"'

the vertrcal deflection plates, and the CHANNEL B mput j.
_ signal |s applled to the honzonta! deflectton platee. S A

4. Position A_LT:-i prse"ms' a;separﬁte display of each
' sweeps - (CHANNEL Athen

Cae) Posmon CHOP ‘presents SEparate dtsplays of each‘ o

channeI 'nput sugnal during everv sweep cycle by swstching :
between the two channels at a rate of approxlmately 100
r kHz.: In’ thls ‘mode,’ lhe sweep " is tnggered by 'the

'CHANNEL ‘A “signal whennn the !NT posmon of the:

* trigger source swltch. -

".u'd;;;'ﬁleinn e’:?tuel. o

231 Z-AXIS INPUT terminals are normaIIy grounded by’

ca: shortmg link. * Z-AXIS - INPUT prowdes a 'method of .
-.-applymg an external mtensuty modulati’on stgna! dlrectlv
< to'the. gate amphfler. Asignal of. approxlmately +2 volts

will blank a trace. of normal i’ntensny, and ‘a sugnal of

; apprommately +B volts: wnll blank any trace mtensrty

. ‘| e

332. openmnc msrnucnous

3-33. To avoud domble damag 1 the CFIT and resu!tant :

j'degradmg of the Operatron ‘of “Model - I20‘IA s

' necessary to obsenre certain precaut:ons when starting to - ©

Juse’ ttus instrument. It is Suggested that, these precautuons
' put mt y -

‘3-35..APPLYING INPUT SIGNALS 'For. measurements

"requ:rmg !ow amphher dellection factors “and’ huyt

impedance !evels a shleIded mput connectlon 10 Model

“1200A is des;rable. An ‘adapter is available that prowdes a:

“shielded banana post-to-female BNC for thts purpose. Two.

adapters can be used to pro\nde shielded connectlons for .}
“differential * input : operation. |, Also - “available is. a0t

9 frequency-compensated divider. probe 103 pro\nde a hly\er B

" input| impedance and reduce t:lrl:mt Ioadmg effects when e

: rneasuremems are made o e -

‘ ~36‘1-TRIGGER SIG tAL REQUIHEMENTS Sweep"-;'-'

truggenng in Model 1201A requlres apphcatson of a signal ;

“that . will start the swe2p Bt the same ‘point  on the

waveform for each recurrence of the s sweep. Synchronous -

.. triggering ' Is necessary. to obtain '3 -stable - hltter-freel
' f’idlsplay of a repetltwe waveform. To obsewe two dlfferent




g hxe ch.f Set INTENSITY, ,fun cew and connect the -
second slgnal 1o be stored‘_ﬂmt ver'tical POSI'I:ION i
, :‘:‘ seoond display s | not to be supeﬂmposed on f|r5t. Slowiy
o ., rotate INTENS!TY clockwise until second display appearé.
F;‘lje;s S“' ORE pashbutton. More than lwo isplays may be
stored fnllomng this procedurei‘- :
g A d;..play 'ﬁh:ch‘; is: stored when the Model 120'IA
power xs turned off and honzomai’ and venical POSITlON

;.»'HequiredS;gaal N
B Amplitude

~ Aties
i Df (kﬂection

'{idoc | Dcwotmuz | 02vioas0v
ﬂmvm e B pkpk(Ac+DCD
--mov B b T

Mz |

o _. , SOHz to




Sy _ i
Aset mode to S7TD, press the ERASE pushbutton for
: approxlr‘nately 2 seconds and then release. This procedure
- may | have 1o be repeated in the FAST mode in the case of

i lf only a portlon of a slow sweep dusplay lsideslred
press the STORE pushbutton when the trace has. been
written to the desired point; the wnte gun is blanked and

the written portion ls stored. g

f_'arnplitude' and ;sweep ~time required fo dlSplay the

Z phenomena will affect the INTENSITY settings necessary -

| 10 ensure sufficient trace afterglow for evaluation of the -

waveform. For.example: With maximum’ PEHSISTENCE o

Tand’ son'le settlng of INTENSITY a'single-shot straight line

dtsplay may bloom. whlle a singleshot ‘display “of a

,wa'veform rnav not. To determine the  best INTENS!TY

setting. connect a slgnal approx:matmg the arnplatudeand |
sweep tlme of. ‘the expected slngle-shot slgnal tn be

pombla wlthout oauslng blooming. Repeat thns procedure

_varvlng ‘the . INTENSITY until ‘the .proper | dlSplav is

hmed Tbis settmg should gwe maxlmum pers:stence to

en wrttten ‘press the' STORE pushbutton and posltlon
STORAZ ‘E‘TIME control ew 10 retaln the dlsplav S

_3—42. Slngle-shot slmals whl’ch requrre a sweep time. o 4
: more thcn 20 mlcrosa:onds per. dwisl'on carl be wrltten ‘

“with moie brrghtnets by switching to the FAST. mode. The

“scréen will be une\renly ifluminated after erasing'in FAST:
"‘_mode and maxlrnum pers:stence. However. INTENSITY'

_ the illumination. A signal written in FAST modé will fade

posmve more rapidly than a slgnal wrltteh in STD rnode. b

)l

“tions ‘for 'the . Model - 1201A " Oscilloscope.  Refer to . .
-fF:gure 3—1 for “he looatlon of. controls. The preoper--f :

Jprehmlnarv, ver;f:catlon check each tsme the Model e

1201A ls operated

This instmment" ls fmed with a plex

- glass! CRT safety, faceplate (HP Part Nf'
i’-'=_50208728) for. ‘operator protectlon To;
~clean the . CRT , faceplate, use o soft
“cloth or tissue. Never Use coarse or®
_ abrasive tissves because these will scratch
‘ !tlteplexaglass. ' ‘,i'zi".;"" R :': v

3-45 PREOPERATIONAL PROCEDURE ‘

3-46 Before operatmg the Model I20|A proceed as
‘ follows e SR S B S SR AP

CAUIIONI,J,

c. Swutch POWER s\\ntch ‘100 on" and observe that :
‘f” indicator. Iarnp Inytts. (Allow time for green illum- C
inatlon to appear on vuewlng area) -

e. lf dnsplav .does not appear,‘
;oclock posmoo and: press FIND BEAM r.llsnbutton ; 3
Adjust controlsa\ts necessary to hold bearn oh CRT L

_ h.’ Adjust TRACE AILlGN e necessary m ahgn trace with,

lhonzontal gratlcule hnes."

| . 3»47. NORMAL AND FREE RUN OPERATION

3-48 To operate the Model I2DIA in the normal sweep | L

tngger mode, prooeed as follows. s S i

| ; ...,‘ G

i . . a. Adjust vertn':al controls for desured dlsplay and connect
3-44 The followmg paragraphs contain operatmgmstruc—i S x s Tent

vertlcal input stgnal
oy .




3-49"1'0 operate the Model J?OIA m the free run mode. 7 :" 5 e o ' ST
RO : 3—55 To operate the Model 1201A in r'hop, alternate, orl e
' dual channel proceed as follows : : ‘

‘ proceed as follows Ay

3Pfoceed as follows'* L

: ) o
Perform steps ln paragraph 3-48 for Normal Sweep

' Trigger . :Mode' operatron and set, MODE swrrch to

o When sweep rs armed the frrst trrgger srgnal mrtrates

-+Model 12GTA/B &+ .00

;n" Set COUPLING to AC or DC

‘ Set VOLTSIDIV swrtch to desrred range

,“'.‘ S e L

" RS PN
“d. Connect smgle—ended |nput slgnal between + or —

TINPUT - JACK: (de'-endmg on' deflectron direction
'desired) and ‘GROUND, ror drfferentual mput srgnals
Cs connect between + and rnputiacks i i

a Set DIbPLAY to CHOP or ALT positron. When usrngr :

EXT HORIZ lnput set DISPLAY to CI-IOP

b Perform paragraph 3-56 steps b through f‘(A or B
Slngle Channell for bolh Vertrcal Channels..= e

T

g. Adjust CHANNEL B POSITION for deslred horlzontal :

. i one sweep. cycle. Lamp extmgurshes at completron of S

-

cycle, and crrcurt must be re-arrned for next cycle. - L :'.

POSITION of drsplay

AT :

3-58. To operate the Model 1201A fn X-Y pr ceed as _ ji._'
followsi . .o _ _ .' » e

e i, RENE T

3 Perforrn paragraph .3.54 steps a through d and stepf ;'j - L

;- conngcting desrred vertlcal slgnal to selected channel
INPUT ]acks. IR R -

b Perform step§ in paragraph 3-52 for Ext Honz INPUT
operation connectmg desired horrzontal srgnal to-

,' ';'*TRIG & HORIZ |ack




‘.Adjust BAL unttl \rertncal trace does not shilt when

“turning VOLTSIDIV swrtchrirom 20 WDIV Vto O'I

CMV/DIVE L

'.'_lf trace is not on CRT screen, Press FlND
: BEAM pushbutton and ad;ust dc BAL untll
t'race rbmams on screen. o -

b.' Adjust INTENSITY and Psnsmemce ‘controls for
-deslred brightness and duration of dlsplayed waveform.-

b Hotate STORAGE TIME control cow as necessary 1o
'ﬁ make - stored ' trace . visible. :{The: bnghter the stored
d:splav, the shorter the storage nme)‘

S Excesswe INTENSITY and PERSIS— ,
o '; TENCEwhen wmmg 3 dlsplay rpduces 3
-.the amount ol" tnme 3 drsplay can be

retamed .
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4-2‘ Model 1201A/8! Dual Trace Osclloscoge consists of -
' mne functional moc*ules two independent tbut identlcall,':g

supplv, a hl@t’h ,,}. e
irtpler. !

43.  Figyte 41 i;a s:mphﬂed’block fiagram showing the
interrelan’ionsnip sif, these nlodu.es A complete functlonal

blocxf_cliégram ’f lnctuded ln Sectidn vin.

n‘,

nnt inlhny i waa Intended a5 '3 text ‘of el»mentary‘f"/;
e:ectrpnics, con‘talns ‘brief * basic circuit- sehematlcs and

. dlsédsslons., ese baslc circuit discussions are intended for -

: the technjﬁlan to aid him'in-undétstanding the operatingr.}
characteﬂstlcs of . the HP. Mode]’ i?OlAIB Dual : Trace
Oscilloscdpe. ) Technfclans already farnillar ‘with -
Hewle}tt -Packard. instruments ; ‘may  wish' 1o omit:
gonslderatlon of the’ prehminary lnformatton and proceed

darectfy t0 the functxonal descnptlons.'

f , Vo
49, When two input signals from- different sources are
~simultaneously spplied to the two inplts of a differential’

i amplifier, those portions of each ‘signal ha\nng the same
‘oscll'at:on characternstles are . rernoved by the: common
‘mode element of the differential amplmer. In other words,”
.the two _signals are subtracted almhrancally and only the
,resultant slgnal }$ amplified and apphed to ‘the’ output of-
the ampllher. A differential amplifier may’ also be used to

: ‘convert- a guund-referenced smgle-ended s:mal at one:

- ,lnput into:a doubleended samal at the output of the

.iamp_lifi'er.’ - g
. : R T ‘410, The two sldes offthe Basu: Dliferential Amphﬂer
a7, An attenuator is a de\nce (used' to recluce the i :'uo“'“ m:y bereten'ed ‘3:5 ;mel ""g:"dk" r':: ime:tfing
odue tot ecomrnonmo eement tween the amphifier- .

narnphtude Of o, mput ﬂmal o an output s:q:al In : emitters. RQis called the eommon mode element because i
it Is common 1o the emitters. of Q1 and Q2. When'a scmal
. "is applied to the A lnput the AOu.t slglal is inverted and
the'B Out, slgtal is not’ tnverted. 1The opposute ‘condition
emsts when the sngtal is applled 143 lnput. Both outputs
l;ave the sarne amphtude but are 1 but-of phase \mth

l.'R2!(R1+R2) Thls ratlo shows R2 to be approxlrnahelv
?_.;11 100 of the total resastanee therefore itis’ said to have 3.

__mn be matched wnth the R2C3 t:me-constant. _Tlns rnakes
requency compensatlon possnble over a wude spectrum.




“ 'Madel_'_'t:o_tAlp_ﬁ

4—16. An Astable. Multlvibrator ls a: freerunning -square
wave generator. !T ransistors Q1 ‘and. Q2'in_the figure
Alternate 'between on and off states. This action produces.
square wave outputs at thelr respective collectors. : :

4-17. Amme that 01 ls conductmg, Q2 ls off 02 is B
'charglng. and C1is dischargmg. The dlsoharging action of
“+C1.tends to dnve the base of Q2 negatwe. When the base
" of Q2 becomes suffncleotiv negatwe. Q2 turns on and
begms 10 conduct. ‘This causes B Outpt.t to become. less
negatwe..'l'hls voltage. swing in ‘a. positive dnreet:on s
e -.poupled through 'C2 to Q1 bese. Q1 base now goes ln a.
posstwe direction’ ‘and tums Q1 off. The resultlng negatlve o
- swing at A Qut is counled tl'.tougt ct 1o the base of Q2. .-
Thls completes one ualf-cvcle._ Now ,,the R2!C2 e

~A’Out, coupled through c1, ‘turns Q2 off. The R2/C2 and
“R3/CY time constants -are ' equal ! and prov:de astable .
operatlon. Afull cycle is oornplete and because the action 5
+.Is - self-sustaining the Multwlbrators contmues to free-run

4-13 The- output arnphf‘er in: thzs instmment takes 4.1& scam‘rr'rmecgn Rl e e
advantage of -the lhigh gain: without loss of, frequ*ncy RS e R R L S
response provided by 'a cascode amglifier. In the circuit s . — :

‘shown in- ngure 4-4,-Q1, the driver transistor; is 8 low ;-
voltage ‘gin, “high “current ' gain. transistor, . When two :“'
cas:ode arnphf‘ iers are used ina dlfferential conftguratnon
an’ unreg:lated supply /‘to the output translstor, 02 dos
fnot affect the power match of the transcstors. :

: 4-14 Because M;Iler capacity does not affect the curreot

@l’n of a traoslstor, ‘the use of acun'ent amphher in the ;
jitst stage end a voltage ampltfter ln the second stage .
-essentially. eliminates Miller capacnance in thecircuit. The .
-,voltage gein of a Cescode Amphﬁer can be approxlmated ’
jbv he formula.i .

‘i."“AsrAa.Lﬁwa..fﬁriBﬁifsiﬁe:"'

TR e

- The . Schm:tt Tngger is . assentaally a bcstable
‘tnggefed multw:brator. It could also be calied a squaring
cm:ult bewuse a sine wave at the. input produces a square :
- wave at the’ output.’ With 'no signal input applied, Q1 is .
- biased into the on state by the R1/R2 voltage divider,. The

' . bias’ volt‘age on Q1 base' also determmes the common

"1 in the on:state, 02is biased off by-the. Q1 collector -
i voltage and R4/R5. A suffncnent positive change appl ied to
(i the! base of Q1 {such_as the positive partion of a sine
N wavel biases Q2 into the on condition. At this moment, . ¥

.'Q1 is turned off. 02 remains on until a sufficient negative
chaﬂge blases Q‘I on. At thls pomt 02 is. bsased off. f'f s

and generateasquarewaveattheoutput. DTN i ot

i emltter voltage lthe voltage dmp across RE). Wheo 01 is 7- :




7 of vertical display: Chainel A " Channel B: Channel ‘A vs
‘ Channel 8; Alternatlng, or Chopped The DISPLAY switch

4—_2& In Channel A dusplay mode ‘the Multmbrator locks '

REE LY Current ‘Source”A. This enables Channel ‘A’ Vertical

N Amplafrer, and dusables Channel B Vertll:al Ampllﬂer. The
t 'g___t_rsame prmcnple lsused in ChannelBoperatlon. = o

T 4-29 ln ChannelAvsChannel BMode Vertical Ampllfler e
Sl Adls enabled by’ the Multivibrator. Vertical ‘Amplifier B is .
o enabled bv the HonzfA vsB Current Source. Channel A
_ ertrcal output operates;as in; Channel Al drsplay.:but v
*Channel B vertical outth is switched to ‘the l-lonzontal ;
N ‘Output Amphfrer bv the A’ vs B sectlon of the DISPLAY
.. switch. - This recults in dlsplav of Channel B srg-lal ina.
o hohzontal plane. S KA

- 4-30. In the ALT dis.play mode. Channel A and Channel B
. = f*operate as outlined above except that the. Multwlbrator
"’ 1. 0 th“ variation: °f the s‘h“‘"t T"'99°' both: " operatesin a bistable cundition.'A trigger from the Sweep
~transistors are biased either on or off: With no signal input, . o Generator swl,tches the Multivibratar at the beginning of
S and Q2 are both on. A pos:twe 59nal apphed to the . each s m causmg d‘ splay of Cbann o A then Channe! B
. Input turns Q1 off and allows its collector to go pasitive. - on altern te RN
At the same: time, the positive collector voltage turns Q2. ona 3 sweeps, o TR DT SO
off‘and" the: ermtter _output: of Q2 ‘goes posmve. A sl L
'.:'mfflciently negattve mput ‘turns both Q‘l and 02 on and 5
v:.the output t_pes |n a posmue dsrectnon. o : S

4-22. FUNCTIONAL DESCRIPTlON

f..?ié%ré#?;--Cohmiéméﬁi%'rvﬂ-séﬁeitifT_'r’i_ss'ef'- :

4-31. ln CHOP dlsplay,.the 'lllultlwbrator is in‘an astable S O
'condition and switches between Channel A and Channel B - SR
“Current’ Sources at a 100.kHz rate. The Current Sources N
“enaole their respectwe Vertuzl Arnplnhers at the same rate RRRRERR &

and provldea tlme-shated dusplay
. T

|l'

& 4-32_ HORIZONTAL oen.ecnou

e 4-33. The honzonta[ cm:urts generate sweep tnqgers, _
" sweep signals, and condition the external horizontal input f i“- e
P sngnals. The SOURCE swnf'h pretelects the type of trigger
.' © Luinput. to beused INTIml 1L EXT (externall ‘or LINE.
L An INT tragw s:gtal t.u 'nthe Venlcal Preamplsher
_ LA ;“:‘ output is demed from the vert:c:l mput signal selected
4_25. The input sm ato the Vertlcal Preamplrﬁer may be 5 - for dlsplay. Trlgger sig'uals from an EXT source arerapphed
S 10 ‘an’ attenuator ' 1o limit" slg:al amphtudes at the:

either. smgle—mded lreferenoed to g'ound) or differential . S
. Honzontal Preamphfner input and to establush the

: llndependent of ground). The input signal lsapphed to'the

. P - deflectuon factor. The LINE tngger slg'lal is supplned bv
;;-‘.Vertleal p“h“ throuyr the COUPUNG switch. The | the Low Volta Power Su I at the fr uenc of. the
o COUPLlNG switch'is preset to connect the signal durectly R irna wer:urce  SupPlY e y oo
(D) ‘or. cepacntwelv {AC). The COUPLlNG switch rnav_ ‘pf rypo 3 R ,' [ R f‘_- N
.;::also be used to disconnect the input signal and gound the"“' : SRR ' S PR
" attenuator input. When ‘the VOLTS/BIV. ‘switch s set to ..:e~j‘-4 34 ThB selected tﬂager trom !he Horlzontal
‘ one of the ‘eleven most sens:twe posruons. the srgnal is Preamplther |sapplred to the Tngger Gererator and Sweep
‘applied. without' attenuatton t0. the appropnate Vertml _ Generator ‘where' horizontal sweep uoltages, unblankmg
e Preamplaflerandoonuertedtoadlfferentral sag:al : :‘1 o ',__-_'!gate signals, ’and 'ALT - sweep signals are developed. The - 5
SN l_sweep voltage rscoupled through the Honzontal P}mpltflcr J
4-27 The Output module recenres the sngnal from the to the Honzontal Output Amplrfler in the Output module. e
Preampllher moda!e. develops uertu:al CRT: deﬂectnon ;‘ ibratc

| "_The ALT' trlgger sngnal is. applled to the Multm
voltaps, and applres them. to the CRT vemcal deflectron pro\nde reqprred smtch[ng for ALT dnspla §

PRI
.

"‘ lnformation apphes equally_ tol Channel B

an FRTN
[ AT




=j4—35.1 Selectlon of: EXT HORIZ apphes the inpis 'sagtal
.':thmugh an’ attenuator 10" the l-lorlzomal Preamplll’ier
’-_Bypassmg theTﬂgger Generator and Sweep Generator. the:
';s;g-lal is ‘applied ‘tothe output rnodale where dlfferentral
) horizontal CRT voltages are developed o

_"4—36VARIABLE PERSIST ENCE AND S'l' ORAGE :

"4—37 Smce varlable persustence and storam may be
unfamlllar to the reader thls sectlon “will deal with basic

theory of operatlon to oid m understandlng the ooncepts L7

4-3& The storage CRT oonsa(sts malnlv of a corwenttonal N
+ electron gun {write gun): with associated deflection plates’ " -
and alummized phosphor \newmg screen. In: addltlon oot
 contains a flood qun, flood bean shaping and accelerating '~ .}’
mdS. a collector: mesh, ‘and ‘storage mesh.’ A s:hematlc

d’amng of‘thns CRT is shown in F:glre 4-8.

4-39. ]’he wrlte Qun: 1funct|ons ‘as’"a '’ conventional
electrostatlc dellectnon gun. Elements Whld'l provide
storage and vanable perslstmoe are located between the
wntegmandthephosphorﬁ - R e

4—40. The flood mn is Iocated phvslcally |ust outstde the
honzontal de!leetlon plates and emits a cloud of electrons”

from its cathode. ThlS cloud of electrons s draped and
elerated toward the. viewing area by the ooll:mator (the .
coatsng on the’ lnslde of the funnel section of the glass)

and the collector rnesh Potentials on the storage mesh and |

storag surfaee exert further oontrol of flood eleotrons , e
‘as. they arrive at: the storag surface. where storage of

mformatlon takes place ;

: Flgure 49. is the basis for storag of lnformtim on the
 storage surface. Tbe polnt where the nurnber of electrons:
‘_‘leawng the.storage surfaee is the same as the number of
s 'electrons arriving is “cailed the first crossover point. When '
more electrons’ are” ‘leaving lthan errlvlng. the storage - -
- surface_potential rises; when more. eluctrons are arriving
L than Ieevlng. the storage surface potential deu’eases o

 GECONDARY EMISSION RATIO .-

' the storage mesh and storage surface ootent-als during the
.ERASE cyole. Wher’l e ERASE pushbutton is pressed the
_storag mésh and storage surface e broumt 10 the'same -
;épotmt;al as the collector mesh +158 V. When the cRASE :
pushbuttm is re!eased bolh stm melh lnd storag
rface are &opped toa potentsal of approximately ~125'
volts. Dunng -an erae tlming control period 'of
appmxlmtely 1 second an RC chargmg aclion hnngs the
:storege mesh up to +14 volts. Capaclnve coupling, created
ffbv the dielectric material in thestorage surface, causes the .
o 'storage surface to follow this charging action and bring the
storage surface potennal to 0 volts. At the end of the one
*: second  erase - tnmlng control peﬂod Y- the storag mesh
 polential is returned to +4 volts’ and the storag surface

'potentnallsremmedto-wvolts. L PP

4-43. erte g.m electrons (wlth ‘mucb hlyter than f:rst
o cromver energy) charge the storag surface in a posmve
dlrectlon ‘only in the arees where they strike the storag
surface. Flood electrons ‘pass through thesc areas and are
" pulied to the \newmg area by the mgh post aocelerator -
"aotennals T




444, The method of obtammg vanable perssstence IS:
represnted in Figure 4-11. After erasure, the. un\wltten
‘ storege surla:e is'at appmxlmately ~10 volts. Those areas :;
”of the storage surfaoe struck bv electrons from ‘the wme
:.gun become chargd 1o near zero volts. The wntten areas '

', are clamped near zero volts. When erase pulses are applied 7

to _the 'storage: rnesh ‘the. storag surface. is capacutwelv
increased 10 volts for the duation of the pulse, While at’

attract and; capture’ flood un electrons. This tends to .
. lower the potentlal ‘of written areas because it charges the
capacitor {created by the drelectnc material) towards zero

' the storage surface drops 10 volts. The unwritten areas of

. written” ‘areas return 103 slightly negative: potential,

- s:lmewhat lower {more negatwe) than their initial value.
This decrease in potentlal redu.:es the abllltv of the post .
.-aocelerator potenual to reach tt.rough ‘4nd capture tlood
mn olectrons.' and trace bnyltness is sl ly'nly reduced ;

5;4-45 A tram of erase pulses g'adually erases the written
 trace as shown in’ Flg:re &11: The repetmon rate of the

CLare allowed througr to the phosphor viewing screen atall

: dow under sorne condmons.

sawma:srsseéu’e

this potential the,, written areas "of .the storage’ surface . .

volts, When the stirage medt returns to its normal level, s

“the storage surface returnto a ‘=10 volt potentlal and the :

‘erase_pulses varies the persistence of- the written trace.,
"Whll! the storage mesh i is pulsed posatwe, flood electzons

- areas on the storage surface, causmg a llgtt backgound )

446.? When the storage mesh potentnal is reduced to about SO

' j =30 vo!ts in the. CONV_(conventional) rnode lt acts asa

oontrol g’ud to flood: electrons repel!mg them from the

' viewing. phosphor. It has little effect: on-the write'gun B
electrpns allowmg them to- pass through to the we\mng'; '

: 447 l-lowever. some of these wme g.m electrons strrke
: ’th_e storage surface and drive it in 3 positive clurectlon. At
“high INTENSITY mttmgs. this change in potentlal |svery: L
rapnd. The energy from this sudden chanp is con\rerted;' D
“into’ heat i the storage surface and rnay burn ‘the_ .
dlelectnc matenal In the storage modesof operatlon. “this. _
burmng actnon is wslble as trace bloomlng. However trace

bloornmg {s not visible dunng CONV operahon. 'l'herefore. R ]
‘the INT ENSlTY level ’ should be set |ust below the -:'
blooming point in ST D rnode before smtchmg to the_?_ :

CONV rnode of operatton. _:.‘: "

4-4& Fade posat:ve of the., storage surface (musmg the'
f entlre vuewmg area to he |Ilurnmated) limits the viewing - ' |
L time of a persrst:ng trace. Thls effect is caused pnrnarnly‘. G
by’ flood: ‘qun electrons |omzmg residual’ ges molecules. .
"1_.1 Fade- posntwe is reduced by turmng off the flood gun*'
- except for \hﬂef periods durtng use in the STORE mode.
- These turn-pn per:ods oocur frequently at the MINUTES :
end of the STORAGE TIME control end produce a trace,';- -




_'prearnp!if’ or rnput. This providos a oonvenient method 0
detetrnining a'zero voit base: line on the CRT In the six |
least sensitive switch positions (0.5 V/DIV to 2 V/DIV),
the Input Ahenuator providos a 1(!] ) attenuation ratioto -
: R = extend the deflectlon factor to 20 voltsfdwis:on In’ th‘e
450! Schematu: diagams in Section VI!I may beused in '_fremammg 11 swltch posntlons (O.I MVIDIV 10, 0.2
oomunctibn wlth ‘the folfowmg discussuon To' simplifyﬁ:' ©UVIDIV), the input sigtal bypasses; the attenuator ant! is
reai:hng. short: form refsenoe desig'lators are uséd in the';' = : "applled dlrectlv to !he Vemcal Preampllher “j] R
 text. The first time a ‘component is refesenced in the text,. [PTS LA
“the, complete referenoedesagtwtorisgiven Componentsof '4 54." VERTICAL PREAMPLIFIER Field Effect j
- ‘the same module subsequently mentioned, are referenced | Transistor. AFET), IAtAmtAJmB provides ‘a jhich "
T by component desuglator only. For example It the ﬂrst irnpedance [nput to prevent !oadmg thecircuit undertest ,' a i
'\‘_'oomponent referenced on module 1A1Al s Q1 it will be’ '.w-‘a_For snmpl:city, the | preamphfrer can be dlscussed by
T referenced 1A1A1Qt and any other oomponents on this 7 individual ozrcuit. When 'broke.. down, the preamphﬁep
same boa 10 e 1.7 consists of two Feedbock Ampliﬁers (Q1A/Q2/Q3/Q6 and .

S '_0181041051071. an lntefstage ‘Attenuator, and‘a- Unity
' " Gain ‘Amplifier (010101 1/Q12). Feedback Amplifier gain,
A sl > L ro s determined by the amount of resistance switched into .~ -
':_ 4—52. Venn:al Preampllf‘ er Mothlu for Channel Aand the emitters of 06 and Q7. Front panel BAL odjustment ; -;“'
.;"Channel B.are: ldentical and the followmg mformation O J'.',equallzes the pc voltage across the: Interstag ‘Attenuator: i

i-_j pllesto both - \:;; b x__"';- 50" that changmg the attenuetor does not affect the DC
: :‘u.sat INPUT ATTENUATOR The- lnput Anenuamr-'j A 1 T

fi:":(WDIV switch) receives an input signal through the +or — -
o front panel COUPLING smtches where sdirect . (DC) B common mode slgtal apphed to the lNPUTS (+ nd' =)
- capacut:ve (ACI or gounded mput (OFF) oouplnng is= : !f;appeafs at the input (junctlon of R26 and 8271 tothe " .
:—:selected. The OFF smtch pomion dneconnects the front ,Umty Galn Amphfaer (010]011[012) The output of this AT

A s it ‘
L IR

¥
\

__=f4 55 /COMMON . MODE - REJECTION RATIO. Any: i

STORAGE | MESH -
: POTENTIAL

SToRAGE ‘sumFace . |-
> FOTENTIAL |




Soun:es on and off at’ a 100 ‘kHz rate. This: switching
ar:ttén alternately enables eaoh Vertucal Ampllﬂer o drive
the commOn Vertical C‘utput Amphf’ er and Tesults. in a
tlme-shared- d:splav of. both channe!s. T i

applied throuyl 03 ond 04 and to thecﬁ’ams of Q!A and
QIB‘- This signal volmm bemg equal to the voltageon the
mte'g_-}hreates ‘8 zero-volt potentlal .acrass . the . FET.
Therefore the FET cannot’ amplafy the gate stqtal “This
estab!iﬂtes a high Cornmon Mode Repctlon Ratio (CMRR) st : B '

of ot Ieost 'IOOMO tn 1 {100 d8). for the. 100 uVIDlV f 4-64 TheAvsB posltion supphes —50voltsto !ocktheA
rang ‘with a.; maximum CMHR input of 20 volts ~side of the Muitivibrator i an on condition and supply
peak to-peak from Dc to 10 kHz : o e current 10 the Channel A First Half Cau:ode Amplifier, ln

e Sy R -.'thls operatirg mode, the horlzontal .defiection circuit

4-56 Pressmg the Bw lBandwtdth) umrr pushbutton -f?«:v‘-Current ‘Source, Q18, is switched mto the. First Half -
connects a capacnor across thg Feedback Ampl;her output - Casoode Ampluﬁer Df Channel B Output from the Channe! B
cln:uit and attenuates nolse Jovel by limiting... hrgh B Fnr«t Half Cascode Amplifier, Q7/Q3, is now opesating’ ﬁ.7’ I
frequency gain to 50 kHz. Various bandwudth limits may .j. in con[unctron with the Horizontal Second Half Cascode -
be' achieved by substituting capacitors of other values as  Amplifier, 01”012 o preznt Channel 3 Output in g Xl L
outlined in Sectlon Vo Pressing the BW: LIMIT pushbutton 'orizontal plane. S : L D
again re!eoses the switch and restores bandwrdth to normal

- 4—65. Slgnals from' the Prearnplrher are coupied to the
Output Amphf:er consastlng of two oascode amplrflers in a i
: SRR _-ljd:fferentrai conhg;ratnon and operatrng as explamed under
4-58. FIRST HALF CASCODE AMPLIFIER’ The sngnal IS Prehmmary Informaiion at: the begrnmng of. this sectio
from the. Vertical Preampllfler is r:oupled throuyt Emitter - {_The ampltfier output slg'lal is applied to the CRT vertr f‘\
Fol!owers IASQ‘IIQZ to the First Half Cascode Amplifier-: deﬂectlon plates. A ;- .
of the : Vertical Output Amphfrer When Channel ' A isi D 1y : B PAARRS S
selected the. DISPLAY “switch’ turns on the Channel, A" 4-»6. HORIZONTAL DEFLEC‘I’!ON CIRCUITS.
Current Source, Q14; and Channel A srmal is arnphfled bv SENNT S &
' ‘ 4 Lo 4 67 SOURCE S\NEEPIEXT HORIZ,‘._.
5 ' : SR "-.' _f:: ,COUPLING These front paneli control ‘switches provlde_-'_.f
4-59 POSITION Rotatmg elther channel POSITION ' gz'selectable directionof incoming 'horizontal signals tothe
'oontrol oauses ‘a’ current rncruse |n ‘ane’ sade of the appropnate crroults for producrng the desared horrzontal
‘emplifierandadecrease in'the other. side: Outputvo'rage ; N R g
' frorn the Cascode’ Arnplifrer changes proportronatelv wrth . / RO s TR
the r:urrent change and shlfts the vertlcal dtsplav up or o 4-6& The'SOURCE swrtch selects INT EXT or LINE,s :'_E R
' < 1:'_tngger signal 'source. In the INT positton a'trigger signal -
Tt g G PSRN “ffom. the  Vertical : Prea.iplifier .of -the"channel hemg'
4'50- DISPLAY. CHANNEL A “position 'PTO\"dBS "_'59 g f-'drsp!ayed isapplredtothe Honzontal Preamphfrer. B
'?volts to saturate the A side of the Multivibrator, 0151'016.\ e _ 2 ok
. This | tums on the Current Source for Channel A, 014 and .74.549_ ln‘lEXT: posutlon, a tngmr srgtal fmm an' e,nemﬂ
supplies current’ 10 the’ Orannel A First,Half ‘Cascodes " source s applled from the TRIG & EXT HOR!Z jack, to
i - . “-_'the Honzontal Preamphfrer. SEDRE T

4-57. yERTICAL AMPLIFIEH

3 i i

" l—Gl. CHANNEL B position applres -50 volts to saturate'
-the B suh of the Multnnbrator.\ 015!016 Thls turns on
'the B Current Soun:e. Q18 and  sppplies r:urrent to the Bt
: Channel, B First Half Caa:ode A71phfterS. 07!0& :

‘-,4-70. In the LINE =,posmon, a wmdmg from therl.ow
3 ‘Voltage Power Supply transformer prowdes a triggr sag'tal
ot the frequency. of the; prlrnary power source' to Ihe;-
S Horlzontal Preampllfrer -_ 1 o -

4-62.-ALT Doﬁltlon sets the Multwlbrator foroperatlon in 4 71 The SWEEP/EXT HORlZ swltch dem“.'.';,‘eg -,.’:
8 brstabie condrtlon A trigger supphed by the Sweep ‘whether the input sag'lal is applied to the trlggzrorrcultsor ) L
Genaator at. the begmnmglof each sweep causes the 1o thehonzontal deflectronclrcutts. gt SICI
“Mult:vibratorto ohange state.. Wrththistypeof operatlon RO o SRR e e e
 Channet Ais displayed durmg one sweep and Channel B'is™ 4.72_ The COUPLING swttch may be used to. oouple the S :
_drsplayed on' the next sweep. The selected 5“999 W " input signal. capacitively (AC} or. dlrectly lDC) to the‘ A
.,deterrmnes the rateof dnsplay alternatlon. e :‘5'.:“Hor’zoﬂta] Prearnpllherx g o :

! FR
‘.JJ.:“

4—63. cHop sstting suppl:es-—-ﬁﬂvoltsto bothsrdesof the z,fna HORZONTAL. PREAMPLIFIER, The Horizontal
hﬁulnwbrator lnlith_lscondltlon, thﬁ Multmbratorbecomes Prearnpllflef. ‘IA4AIOI.’02103104I05 isa drfferentral-f_i' el

\‘ St ; . ‘
f,-;‘.,.,_ Ly D LT F AL




feedback amplifier having a single-ended signal. applied 1o’
.one; side (Q'Il and a variable pC input voltage fro;n the
front panel TRIGGER. LEVEL 'control applied 10 the’
other side- l04l “This’ variable DC voltage determines the,
mplntude Tevel required of an. irooming sag'lal to trigger a
sweep. A single-ended simal is taken from' thecollector of .
'Q3 and applied, through the su.obe switch m the Trigger
’Generator Polanty _Ampltfier RE : L

o __4—74 HORlZONTAL AMPLIFIEB."‘—. Output from the
' 'f":eollector of Q3 is also applied through the SWEEP/EXT"
-HORIZ sw:tch to the Horizontal Ampllfier, 1A4010!O|'l
. The Emitter Follower, " O‘ID ‘serves. an u'npedance
_oonverting functron for., the feedback arnpl:fier The .
. amplified signal from the collector. of Q11 is fed back 10 * -
"010 and also applsed to the l-lorizontal Output Amplifler

}4—7& Posiuon.| centenng and rnagnification of k the

' horizontal deflection signals are contralled at this: point.”-

~ '.Posnion and. posltlon-centerlng of the honzontal dlsplay
a ':on the ‘CRT. viewing area are.. controlled - by using

1A4ATR36 and 1A4RA4 to regulate the amount of current - 4-82. THIGGER SCHMITT The Tngger, JSchmitt

”-.identihed a5 1A4A1012/Q13  oh the Sweep Generator

‘applied to the horizonta) amplifier from Emitter Follower '
JA4A2Q1. . In the: MAG position : of - the SWEEP/EXT
HORIZ swstch the current drawn from Q1 is mcreased by
'a factor of 10, This i increases the POSITION gain of the |
';i_-lonzon:al Amplifier, by a factor of 10 Posutaoo centering R
f,is supplled hy RENA ' : SR

v 78, rmeoen oenemuon cmcunr Y ;:_

a7 eomnmr AMPLIFIER, The Poianty Amphfter is,
“identlfled . as. IA4A106/O7 The s:glal -from the P
'Honzontal Preamplrfier output is applued througt the -
SLOPE swtteh The SLOPE switch pern-uts preselection of
negat-ve slope or pqsutwe slope dlsplay of the horizontal
gnal W|th the SLOPE switch in the negative positl,on the :
sig'ral is’ applted to the base"of . Q6." ‘The ‘non- invertmg
‘action of 06 provides the desired display. With the SLOPE .-
switch n. the positive pos:tion the slgtai is applied to the
base of 07 Mter e it is. inverted to provnde the desired"

mﬂll?&@iﬂgdlsp!a{ S

Polanty Arnphfier{ns further amplrfled by Q8. As the
coliector of QB rtses, more; current flows througt ‘the
tunnel diode, CRa, untll it switches to'its. high voltage
o state, Thrs shapes the emphfled trigger slg'ual mto a fast
’ nset'me 450 mV!posttilrestep used to svntch 09 '['

479’ when the TRIGGER LEVEL eontrol is fn AUTO

A4C2/C3 i the LI L
detent, 1AGC2IC3. are connected in series With the o \\TeCRATOR, Figure 412 Integator, block )

© - diagram, shows the ‘electrical equwalent of the Integrator * .
i and Timelesion switch portions of the Sweep Generator . "/ .~
" schematic. In order. for a linear ramp to be generated, the '
ﬁ r-flnteg-ator Tiput. must. draw little or-no current. Thisis "
aocomplished by the use of Soun:e\f-‘ollower. 016 The el

- Polarity; Amphfler inputs, to_remove the low DC.input’
impedance of the: Ampllfier IA4AIQG is blased by o
R‘lSIR'IB and 07 Is: biased ' bv Rl4 and the AUTO
feedback - voltage through :1}:8 AUTO feedback s .

'i_:pnerated by applymg Trlgger Ampllfler output voltage

:"f- ‘voltaw holds Q7 r near its most sensitwe region The voltage :
5 ;' “level at which ovemdmg trigger signals initiate the sweep is_ -
U not selectahle in this; oosmon, due to the AC’ ooupling of:," o

.'value. E :; S

_];4-eo. SWEEP Genenn'ron GREUT. .
T 4B MODE This ‘front panet control pro\ndes selection

“of. three types of sweep operation: NORM allows normally
- triggered sweeps, 'SINGLE allows one sweep cyc!e through ..

© nomrsynchronous ' sweep Bt B rate: selected by the.
".'TfmeIDivmon switch. - NORM: _operation’ s extensively i

RUN are dlscussed in more detail in later paragraph&

" from the Trigger Generator is differentiated and appliedto ' '
.the input ‘of the' Trigger Schitt, Q12/Q13. - This’ sa -

i ‘_operate in the same state. -: | s; i

‘-_.{‘Control Schmit, ,020/021, has;. armed " the Trigger
. Schmitt the oircuit is ready to' accept an mcoming trigger '_ L

4-8‘4 negative trigger siytal is appiied by the Trigger

negativegoing pulse iz applled to Emitter Follower OM
;'_‘The output ftom 014 taltes three paths. PR

-4-7& TRlGGEB ‘AMPLIF!ER The output from the ST

_j‘eontrol circuit. - Q23 biases Q15 in_an off condition, e
"'.FCRQICRtOICR'I‘I are - reversebiased enablmg the_ PR

Model 12018 1

througlvR3I to ClE.‘As-.Cls : charges. and:- dlscharges,

“sufficlent . current is ‘drawn by ‘OB to. causé ‘the tunnel |-
diode, CR4, to fire at a rate’ determined by timeconstant. ",

é{RSIICfB. This firing rate of 40° Hz presents a baseline in "
’; the absence of @ trigger ‘signal. (Faster sweep speeds * -

require an, increase in INTENS!TY Ievel ) AUTO. feeobock

;1A402!C3 and theretore the sweep triggers at its average [

Coaay
R

‘the “armed circuit, and’ FREE. RUN allows | continuous,; .

. discussed in the tollowing paragraphs. SINGLE and FﬂEE'f.,‘__‘

*schematic. With the MODE switch in NORM, -the pulse

complementary Schmitt Tngger in vshlch both transistors_‘fj;

ri- N

Generator. The Trigger: Schmitt, Q12/Q13, turns on and 8’

S An- ALT sweep sigtal is epplred to the
Multivibrator RN D BT

- f:_'b. An. unblanking sigtal is applied o, the Gate :

W Arnphfler..

,_'... .

| -. ¢ A sigwal lS applied to the Ramp Control

4-85. HAMP CONTROL “The Ramp Control consists of A
" Q15, an emitter controlled switch . and Q23 part of the

lntegator to initlate a sweep SRR




 Mose 1A

;current_ithrouyt Rt lRlZ thmuyt RlBi is offset by the

current through Cp {CS5 and Cé). The thurrent fsalmost
i constant because the voltage at both ends of Ry | is almost
constant. “The gate voltage of 016 Is controlied at'a near
" constant value by the negative feedback through Cy. Since
" the Rt current is constant, the current throudt ct must
also beconstant. s - el

i

4—87 Because a constant curre\pt throug‘t ‘3. capacitor
o deveIOps a Iinear ramp across the’ capacitor. and because -
-/ Q16'gate voltage is near oonstant the Integrator output
voltage must,. therefore. approach a Imear ramp. Rate of -
i chan of-'this ram can’ he varied bv changmg Rt andfor

" 488 .In sum, then. Souroe.F‘oIlower‘OlB provides the
a high irnpedance n acesaarv for the Integrator; Q17 provides
: the required I-lgr gain, and Q18 provides - the - Iow

489, cour_riot. scnmrr AND HOI.D OFF The
(.ontrol Schmitt‘ (Q20/02!i turns off at a predetermined :

.. Hold-Off. circuit. The Trigt_pr Schmitt s dlsabled whlle the
b i Control” Schmitt is turned off: and its output goes’ more

2

capacitors on: ‘the Sweep “Timg switch.- At this point Q23: -
“turns on’ and charges the Hold oft capat:ttor, turns on the
Oontrol Schmitt; enables ‘the Trigoer Schmitt; and returns..

* the Sweep’ Generator to 2 condmon readv to accept the :

next incorning trugger srgtai IR ;; e

4-90 SINGLE sweee MODE With the MODE sv/'tch m‘

" this’ posmon operat:on .of ;the Sweep Generator " is
bas:cally the ‘same. However, after . the ‘sweep'. feedback "
s signal turns: the Control Schmitt off, R&3 and R84 keep
the Contro} Schrnltt off and the Hold-Off circuit cannot

“turn 'the Contro) Schmitt on again. Because of this action, . -

. the Trigger’ Schmitt cannot arm “and subsequent trigaers

““cannot nitiate '3 sweep, Pressing the RESET pushbutton

imtiates an An'nmg Delay: cycle by’ applying B rnore ﬁ )
v back-biased. This effectively dlsconnects the Pulse Shaping ;

posttrve voltage to. the ibase of 025 and’ chargmg C31.-

When the pUshbutton is. reieased C31 discharges. draws

impedance ou;wt to suppiy current needed bv Rt and Ct :

‘, “'positive portion’ of the rainp siblal and is held off by the . .

positive. This * fofward-biases CRO/CR10/CR11.  This -
-action’, stops the: ‘ramp siytai and: discharges the' timing : ,;:

junction in.
allows ‘the’ Control Schmitt A 3
indicator Iamp Iights ‘during the time the Control Schrnitt
is in  the on “cuhdition. At ‘the oornpietion of the arming
delav period the Trigger Schmitt is armed: and the. first,
K trigger signal that arrives initlatesa single sweep cycle S

~4'9t _FREE-RUN. When' FREE; RUN operation: -
.seiected ‘a negattve voltage is applied to the input circuit SR
=" of the Sweep Generator This turns the Trigger Schmitton .

o and mitiates a sweep cycle. When the cycle completes, the s
Tri - Schmite is still turned en’by the negative voltage ati

nput, ‘and another sweep. cycle Is initiated. In’ this

mode. the sweep runs free'and does notrequire any mput RS
triggermgnals. v T

o as2 eur.se aoan‘o clncurrs sro AND FAST

4—93 Storage Pulse cirouits are designed s provide ’;' o
- outputs to' CRT elements which, in turn, control display.
1 characterlstics required bv the various modes of operation*

"Refer to the- waveforms adiacent to ‘the’ Pulse Board -
. schematic ' in’ Section Vil - 1o, \usuailze the operattonal
{changes which take place neach mode . "

; PERSIS‘I’ ENCE control 1Rll determines the amount oi i
g current: available’ from the’ Pulse Timer current source, :_"=-' L

imaoa C4 charges to @ potential which tirns Q4 on. C4 + .+ i

dlscharges through Q4, Q4 turns off and C4 again begins . :
1o build a ramp voltage The recurrence frequency of this -
“action is speeded or retarded by changing the setting of
':?the front panet PERSISTENCE control. The cutput of Q3
~ results in a pulse with: n\verv sharp spike which is coupied N
"through: C5 .to .the Multivitrator. . This’ portton ei the RS
"clrcuitry is active inali modes of operation EA LA, SR

4.95. MULrlvianaroa “The. Mult:vibrator, _ ostoe
\.‘operatmg in’ a,monostabla condltion, receives’ the puises
Jrom the Pulse Timer, and applies a negatlve going puise

Puiser. 07 o _ I I
4-96 OUTPUT PULSER The negatwe-going pulse irom
tne Multiwbrator turns on the Output Pulser, Q7; and the _j
output of Q7 becomes an amplified positive-going pulse.
The amount of ampililcatmn is controlled by the set‘mg
. of the Fast Wnte Depth Admstment ‘R21, or the Standard
- Write® Depth adjustment, ' R22,. dependmg on’ whether AN
* FAST" or’ STANDARD - mode " Is- being - ‘used. TheseJ, R
posrtwe—going pulses are them passed ot o the CRT
. Starage Mesh Backing Electrode. In STANDARD or.FAST .
' modes of operation, all the: other’ clrcuits of the Pulse .,
Boardareina qurescent conditlon untll an ERASE cycle is B
imtrated '

Ty 97 ERASE TIMING AND .EnASE 'PULSEf
SHAPER _The Erase Timer and Erase Pulse shaper circuits = *
areina quiescent state during operation in either STD or o
- FAST. write modes. Erase Timer, Q9 ision QB is turned wo
.‘oft, -and CR5 in the Erase Pulse: Shaping ‘circuitfs

curcultfrom the ]unctronoi CR4and CRB._, R ‘-



‘Model 1201A/B -

the followmg actions take place simuitaneously: /..

gl g :
/A +158 volt: potential s connected by the = (1" L Sy loven iy 011 i held in the off state during

'_pUshbutton switch' to-the: Erase Timing’ clrcuit at:R36. .1 0" the
-the: dlscharge time of CIOIF47 approximatelyt 40 maec.’
,CRQ ls forward biased end CQ charges to approxlmatelv 5 - When Cl0 s ul schar ged, " turns on and the Sweep an d

K vol B b CR 10 is fom,d blased and saturates 010 ;,, the Blanltlng Control returns to its quiescent state. ¥

Sweep and,, Blanking -, Control. * This ‘turns - Q11 off, - o
-~ forward-biasing CR14 and, by changing the DC pofential, - 4-100; A‘ “‘:1‘ P"‘"; ia" “':“"“’ in ;’"’ "i""‘: B:""‘ "a‘"’
the Sweep Control Schrnltt to change states. Thls L returned to the condition they were in pr]or o depressing

' causes gy . the ERASE pushbutton, and pulses from 'the Pulse Timer

l'"“ t th I B " )
tefmln:‘te:;;r;% b:::me: ::::rd‘bnased appllesaposrtwew '1i Eav agaln be epplted ta’ the Storage ’Me”h Backmg .‘

Lo tvoltage to the Gate Amp'lfler. end blanks the CRT wnte e et » i
“‘gun. : LT . 4-101 PULSEBOARD CIRCUITS. STORE MODE l

d. +158 volts is also applled to the ;unctron ‘of R32 " '14-102. FLOOD GUN. GRID CONTROL AT+H12.6 volt:
fand CRB in’ the Qutput: Pulser circuit, andbrings: the ™. potential is: 'applied 'by the STORE: pushbutton” to the:
. Storage Mesh Backing Electrode anid the Collector Mesh to.} ,_(,’,-iunctlon of RA4/RE of the Flood Gun Grid Control. This
+ the.same’ potentral Also' from this point; a reverse-buas ls posltlve-golng voltage ls applued to the collector of Q2.
applred to. CRG and Q8 is wrned on. When Q8 is tirned - “'When a: negatlvegomg pulse from Q5 collector is applie
“on,’ €7 discharges through Q8: and -forward-bizses CRS. " " to the base ‘of 02, Q2 turns off while C3 charges through
.--;The forward-bias’ on” ‘CRS places’ approximately’ ~12.5 .ar and\RS Thls charglng actfon cont:nues during the 1
“volts_at -the junction : of: 'CR4/CR5/CRE. This" voltage usec pulse width of\.the pulse from Q5. 'When “the
Jreverse-blases CR4 turnlng |t off and holding CR6 off." ‘_'negatwe-golng pulse from Q5 ls temoved, Q2 turns on and
CHL .The -¢ircuits remain ln this state as long as. the \ a negatlve-golng step is coupled to the hase. nf (o} through
ERASE pushbutton ls depressed ’ ‘C1. and turns Q1 off. This lction results ina r,nsltwe pulse
: . ‘on‘ the collector’” of ‘01 :'which has i duration’ of '\
ol ‘appro:ttrnately 30 usec. This pulse is appried to the Flood "f;
‘8. The +158 volt’ potential is removed from 335 i ': "/Gun" Accelerator -and " turns. the Flood Gun on for the

_negatrve step .is coupled through 'c9 turr.tng Q9 off, and = ! duration llme of the pUlse A IR SO S -
€9 beglns to drscharge through R37IR38. 'lhe collector of i ‘--f!‘s 4-103 The recurrence of these posttlve pulses at the O
i collector of Q1.{s now ‘determined: by ‘the setting of: the i
- STORAGE TIME . oontrol 1Rl2uwhlch replaces the
_.‘LPERSISTENCE oontrol when the STORE pushbutton ls NIy

: l'l-t...ll I3

- followtng clrcuit actlons pccur slmultaneously 'ﬂ,'-

remalns otf“dunng ‘the"” ‘dischirge time - of CQ
_(appr\oxtmately lsecondl 09 then resumes rts normal on i

of R32ICH8 the atorage Mesh Backing. Electrode goes in
the tdlrection of " =50 volts through
RSTIR32IR331835IR36 However. with’ the hrgh posltive
potentral removed,: CR6 is forward hlased and . turns on,
etfectwely clamping the Storage Mesh Backlng Electrode
at. approxlmatelv =12.5 volts. 08 is now turned off and
c7 ‘begins : to: charge toward - a voltage determlned by i
R2_7IR28. /As C7 charges, CRE becomes reverse-biased and
turns off, ‘effectively disconnecttng the Erase Pulse Shaper i
from the Output Pulser elroult, b T
e The § rncrease of positwe potentlal at the eollector
“of, [o1:} Is coupled 10 the base of Q13 in"the Colltmator'
' -Cantrol.” The -output ‘of Q13 s increased and, results.in °
o\'rer-coll:matron whrch ensures thorough erasure of the o
storagesurface. SLAL S e ( SRS
d.“The’ |ncreased posmve potentlal at’ the collector
of 09 also reverse-blases CR11.and turns it off. The anode RIS
- of, CR11 s, then at’a small’ positive potenual whrch s 3'4—107 When the CONV pushbutton ls depressed a ?153 S
applaed 1o’ the base - of, and ‘saturates, - Q5.. ‘With'Q5": . volt” potentlal is removed from the Pulse Board at.R24,
. saturated, pulses from the Pulse Timer' cannot cause the ' ' and’ the voltage ' divider 325/3311332/33313351536 S
. Multivibrator to change states. In thrscondltaon, no pulses ; ' brings  the ‘Storage : Mesh - ‘Backing - Electrode 10 "'
-"‘arg applied to the Output Pulser, - = 5 approxlmately ~30 volts. CB4 is reverse-brased preventtng
e Co dlscharges inabout 1 second and 09 turns on ‘Output Pulser slgnalsfrom passing throligh. Thrs action, in_»
05 ls no longer satm ated and deltvers pulses to the Output : effect. produces conventional oscrlloscope operation by
R . St dlsablrng thevanable perslstence acttons. R

f,-saturatlon voltage at the base of 07 to prevent Bny Pulse
“Fimer: pulses belng passed on to the Storage Mesh Backlng
=,‘.E[ecu(,d(e L i s ?-_-. -;

—4-105 A slrght amount of secondary grld emlsslon lrom :
the’ wnte ‘gun s posslble euen when the CRT is. blanked. | )
It large deflectmg voltages are applled to the f‘RT vertl L

: :mode or durlng the erase r:ycle deflectlon assernbly’
1A provldes the necessary voitages ; 0 verucal output
amplifiers - ‘IA305/1A306 to deflect the wnte gun beam’’
" off screen and | prevent the electrons emltted by secondary
grid emissron from wrlttng on the center Or the CRT
'!‘target'area; ] S SN t s A




Perforrnance Checl_t"f:

"5.2. Thig " section " provides  the ..perforrnance ‘checks -
'{lParagraph 5) and the agjistment grofedures {Paragraph:
5.9 for Mode! 1201A/B. Troubleshooting information,
' Schernatic diagrams, i end cOmponent locatlon photographs_ -

i 'wen in Table 1- Lk Thls check may be’ used as an incornlng_h
u_ahtv control %nspection, as e periodnc operational check X

5—4 Test equipment required to maintain and check the‘:‘, ?_ G S 5 : :
:pa'formance of Model 1201A/B s listed in Table 5-1. Test 57 Performance Check Records are included in this
,.‘equlpment having characteristics equal’ ip those Jisted in »‘rnanual ‘As the, iniiial performanoe check is accomplished :
the table may be used for the performance checks and . »"enter ac!ual readmgs on these fon'ns at the reer of this“:
a Sl - - B LTI . . PR

' 05rtho IDOVdc
20, Z%accuracy

[jso Hz to 500 kl-!z, up to eo Volt
: pealr-to—peak. at 500 kHz, 2Q Volt

Performance Check

Ad1ustment Procedure i
Performance Check T

A l};
o Ad|ustment
Prooedure S

[ rotomoncocrese

4 Adjustment
": * +Procedure :i .

iy Adjustment Procedure
Performance Check f .f_f

$quareWave *“‘ =
‘ Generator

nsetl’me = 0 5usec -

Frequencv Compensatedr, o5 , 10 1;DCto 30rnHz. 10 megohms , Ad]o;rmen; L },‘ e ' ‘
: 19 pF; 2%"600 Vo!ts'risetlme ;'Procedure‘f. R G

2

Adjustrr;ent
Procedure o




58 The: M ormance Chcck is contamed' in Table 53

‘zBeforeJ performing each” Procedure step,- be ! 'sure the'f

corresp ding control senings have been made I\!ote‘_=

_‘;correspondlng result shown be'ore procedmg to the«next

. step. Do notfattempt to enter Table 53 in mid-semence" f
‘because! succeeding steps are depentierit,upon the control -’

““settings and mults of preceding steps?’ Before going onh to L

'Tabre 53 pe.'form the foIanmg prelirnlnary checks

: brigm. Ad;ust for norrna! \uemng Ieve] Do not bloorn th
: diq:!ey R o

59 Ao.lusmem Paoceoune.

5-10.! Procedures for adjustnng‘ ‘Model 1201AIB are:
detailed in the’ fo!lowmg paragraphs. Reoornmended test
equipment is listed.in Table &1. Equmrnent meeting the .
“minimum : required :characteristics - may'. ‘be substituted. -
Adjustment !ocatuon phoros are on a foldout sheet at the‘-‘ '

: rear of this sectlon.

_5-11 Perfonn the adwstment procedure in the sequence;
iven. Do riot start’ adjustments in mld-sequence because
succeeding steps are dependent upon control settlngs and R R

*results of prewous steps.
_5-12. ow'vouAGE Powen sum.v.

e

|des :nformat:on for makmg checks ;1{"
f the Power Supply Voltages as an aid to troubleshoonng.'_"_,

se 3 Drgnal’ Voltmeter to make these ohecks. '

e Horate FOCUS throum its range' The drsplay‘ .
should be defocused at each extreme of the range and

v t ' \.m vo't .‘.

‘a Monftor the 150 volt supplv output (\nolet mre on :
1A5} using the D:gltal Voltmeter and 100 l Dw:der Probe‘

b Note voltage readlng oarefullv (about 0.

c._ Multlply readlng of step b hy 58.30

: "Use of the 100:1 Dmder Probe: m‘sreps
OB through d prowdes automalic
-correctlon for occuracv of. t-e prol:re1 !

Adjust msnn'e'iii obtaln a reading the same u ;

‘:;_ mlculated in step c (approximatelv -29.1 BVI

‘;.'."‘PEFISISTENCE s
' INTENSITY . ...
'-Vert lnputs il

k 2 Adjust 1A8R2I and 1A8R"2 !o mldrange,'__

fl-jLooo GUN :GRID adjustment 1ABR55C to. midrange
WRITE GUN INTENSITY LIMIT, 1AGR11, fuuycw ~

3 Adjust 1ABB498 STANDARD COLLIMATION

ad]ust 0 FLOOD GUN :Iluminatlon just fl!ls CRT \newing He




_ .ES'NEEPIEXTHORIZ
. Presentation 'ielecto :
i PERSISTENCE . .
L Tt ‘ __mreusurv'-.-.-.

‘ - INPUTS L. Vis ¥
2.7 Press’ ERASE pushbutton then adjust FAST DRI K
COLLIMATION adjust. ‘IA8R490 £y flood gun electrons O ,Sweep MODE I R FREE RUN-
just fill CRT viewing ai'ea . RN

2 b.. Adjust WHITE GUl‘l INTENSITY LlMIT IASRH
ccw until a famt trace appears on CRT viewmg area T

s sAoARDwaITE n ADSUST.
Tl R'I’ DE HADJUST : tFncus dssplayandposutlonstartofsweepnearcenter;,

Preaentatnonﬁe_lector A S . : , ,
INTENSITY s ‘ - ' et
RS _-‘ Do not bloom dlsplayorleave iton CRT N
- T e x‘;"‘ longerthan necesaary :
Chset STANDARD WRITE DEPTH ad. 1ABR22 SERE |
- fully cew i and press ERASE pushbutton Vuewlng o s '
B areashpuld gowgreenendhold ) o R

Doy E- . B - 3
S —{ y . R AN R S SO RO P
’ L I ] .

c. Rotate 1A5H22 ow in small lncrements pressmg'.: 4'_31;',‘_“.I'gmﬁgggelector

ERASE vmh each adjustment iuntit complete era. By A

sureof CRT vrewmg area is acheved S PEHSISTENCE ..................... :

- ‘ : e Pres and release ERASE pushbutton while ad;usting

d. Ad;ust 1A8R22 approxlmately 10 degrees further: }. 1y '|A5R" WRITE. GUN INTENSITY LjmIT: ADJ chi'
' : ST ‘until bnghtspotatstartof sweeppstappears. :

------------

l

9 f._Adjust 1AGRH ow to po:nt where pressrng and"
* releasing ERASE pu.-.hbutton causes bﬂy'nt spot at stan of ‘
sweep to iust dmppear . LR

“,A sllgn spot mav appear whlle ERASE,_ s
: .._'push‘button is . being - pressed ' and 0
" released, but.no ‘residual spot should-""”‘i L
L exist after ERASE is completed and no -
".?'spot shou!d appear for \15 seconds after
erasure : . _

" b Erase! CRT, sdjust 1ABR21, FAST WRITE DEPTI-I‘L:
‘adj, until a° .mrform prefogged backg'ound appears\on' !
CRTvlewlngarea.~.;'.i D o -

: 5:':-'c.
most uniform baclu_round |llum|natio

Adjust 1Aan4sc FAST ool.uwmou ADJ for;

L ,_‘52& S‘I'ANDARD wnmnc seseo AND SI'ORAGE

51& GATE ADJUSTMENT.

a.Set"""‘. a.Set

e T _'_'INTENSITY D it e Full cow

e SWEEPIEXTHORIZ. Veveawssn X100 0 SWEEPJEXT HOR!Z' IR PO :

SweepMODE oo LSINGLE -0 g ation Selector -
INTENSITY ‘ e Rllow T iDivigon - Lsesneis:

SR R it STORETIME...............

b. Measure gate output at pmtlon of 1AER4IC!0 P s VOLTS/DIVL L .'.-.J.;.‘.".';...'.;.'i.-.'

usngxgltal Voltmeter. : }-‘ e ;,; i S 'SweepMODE Lol L S

R ' SUeTaw e PERSISTENCE ., .

rerrrar s




b. Connect 80' Hz slgnal output of osctllato. 5 Chani

)

A+ INPUT and adiust “for.; B_dl\nslon of :vemcal

TR setVOLTSIDIV 1o 5mwm\}; sweep MODE " to
e .SINGLE  PERSISTENCE .: to - full :. INTENSITY -
N 'to full cw. press ERASE pushbutton to erase CRT. _

; L' o Press sweep RESET to wnte dlsplay. o

: Te Obsenre usable trace to remam on CRT for at Ieast
'i,_rﬁoseconds. ‘. »_ ! * T

"...-.......i ..Fullccw
: PresentatlonSelector_. CeeesidVdL FAST
S TimeIthsnon ; . ; con .. ._0 5=MSECIDIV
e SGMVIDIV _
i ..... Full cow ;_ o
. : fbt ERASE CRT Set to NORM

: Sweep MODE
E INTENSITY to wewable Ievel R

c. Ad;ust osclllator for 2 kHz stgnal and 8 dnnsrons of
g :verttcal deﬂectton. _f Sl
SR SRR

’PEHSISTENCE fully I:W' VOETSIDIV to 5 MWDI‘V

: i5-22.' Use_ Athese control settmgs when maknng the
="Ad;ustn'tents m the followmg paragaphs. : ,f o

.. -oo'

. ........;.. ,J.........Fullccw

','SWEEPIEX'I'“HORIZ
"‘Exmomz.....; |

T

rmnlmum requ:red to make test

- _525 HORIZONTAL VERNIER BALANCE.

. ': d Adlust tMAtmnA m return spot to center

. S ‘ R o e Repeat stbpsbthroughduntal there is nochangein RIS
d. Set Sweep MODE 1o SlNGLE lNTENSlTY full cw, = L ‘ .

s ‘;, <. Adjust Generator output tor 9 d:vlslons horizontal :

-6-24. Homzou'rAL oen.ecnon FACTOR o
2. Set . SWEEP/EXT - Homz_

COUPLENG to DC. .

-+ and set d¢ standard for 0 volt.. ; R

© . Adjust .INTENSITY, FOCUS, and Vemcal and’f.-: SR
‘Horizontal POSITION cootrols 0 place dot on Ieft hand S

vemcalgrat:culelme.: N R T ;

‘ notepos:t:onofspot._ e

_ J wuth Honzontal POSITION control; move spot o opposute j: g ." '
ot s-de of center an amount equal to amount noted in step b.

»  Rotate it cow, unnl sweep stops. Center betwee
twopomts. R :

it Mogel 1Z01AB

1001, wmv and

“b:, Connect dc standard to TBIG and HORIZ lNPUT

-d. Set d..standard for 1 uoltdc output.\.”. ' g
-e. Adjust 1A3R4D to place dot on rlght hand vertu:al‘.f‘ g :
g-at:eulelme.,;_- f: ' S LA i
‘£~ Repeat. steps b through e untll 1 volt lnput causes FER
IOdnnslon deflection, - -0 Lo 1 Ly

g Dlst:onnect oc Standard

B Center spot wnth Hoiizontal POSITION control.

b. Rotate Honzonta!

Vemier oontro! full pcw and

: Py (ﬁ R . ! :' S

G Return Honzontal Vet'nler o8 to CAL detent and

i
.\

spot Iocatlon. I

52& _ﬂonlzomAL ATTENUATOR comeens;mou N
.“'a Set SWEEPIEXT Homz o 0. 1 VIDJV "

toTRlG&HOBIZINPUT;ack.- R

PRI
o

deﬂectlon (2 dotsBdivisionsaparti R

d. Adlust 1A4LI to ehminate any talls on the dots;-"" :
lthese tails are caused by preshoot or comer-roundmg ong -
the square mve ﬂat—top) R

N

szv.szutoltmsoen. B T B
" TRIGGER LEVEL . , AUTO RN
" SWEEP/EXT HORIZ ... xt
T'melDwmon M eeesasnreanns SMSECIDN o !
'COUPLING: I PRSI Y.
CSOURCE .....uuiieeiiitiider e en INT 0
SweepMODE........................NORM sl
HORIZVEHNIER cm. '

b. Connect osedloscope CAL 1 Volt output to Channel
A+INPUT SERRE L e T
. Center 1AGATRZY. - b f
--d. Adjust - TA4ATR34B . cw untll sweep free-runs.
these L




.‘.....i..(+)
b. Connect Tlme Ma’k Generator to Channel A +

INPUTand set !orSusec trrne marks. R * i‘

N

e Set TimeIDwisnon to 5 USECJ’DIV (Vermer in CAL)
Adjust TRIGGER LEVEL control for stable drspiay ‘

i bs Ad;ust 1A4AIF|36 50 beg:nning and end of dlsp!ay,;'f“ y

- are'same distance from center of graticule m cw and cow d AdlUSt Honzontal POS|T|0N control to place flrst a

extremesof Honzontal POSITION control DiaEr tlme markonleft edgemtlcuie line. .: _‘ RN
SR ) e Adiust 1A4AIR1OB to obtam “one ume
GO markldmsion. : ’f‘-; - SR S

Ut Set TimeIDNisron to 0 5 MSECIDIV and change o -
O 5 msec time: marks. Admst TRIGGER LEVEL controi

forstabledlsplay TR

g Adjust 1A4AlRlOC to obtaln one tlme

n\arkldwlslon iy R L A

SN R h Set TlrnelDivis:on to 50 MSECIDIV and 50 rnsec
e UsmgHORIZONTALPOSITION comrol place end’_' s tnmemarks. ST R T 5 -
ofsweepothhdmston., TatEs e e e S A RS T S N o

PyET Y e -k 08 Admst ‘IA4AIRIOD to ohtam one tlme
_;‘markldwrsion. ’ : _.\_, ST g

:-.:a. Obtain free-runmng dusplay wnh no vemcai inpul

B and both COUPLING swrtch&sOFF S

RO

1

: :=-'b Set \dlsplay to . m|d~screen reference wnh _
Voltleivnsron VF.RNIER in CAL detent BRE _;‘ L

i s Rotate VEHNIER out of CAL detent chock forw
drsplay shrftthrouy\ :ts range ‘ S

. Ad;ust IA4A1 H34A to posmon beginmng of swee
:wnhm 1 dnuslon of cemer of grancule. i =

et d Ad|ust 1AIA1R19 untnl no dr..plav shift occurs wnh
“'rotation of- Voltlennsnon VERNIER Return VERNIER :
f'-!_ro CAL detent: -/ ../ 05 T R

f Ad;ust Honzontal POSITION control 10" :p!acg'-f'

negat ‘e-g?ing ed#eof squarewave on ggmer gatlculelme. e e. Perform arnphher balance procedure in paragraph
e : TR ' "’3'59" -3 o TR L L N U .._.'.:ﬁ.'
. . SetDISPLAYtoB .ﬁ A PR o

..ih Ad;ust iA4A1B34A to place negatlv& tn rtron - :_ ' i =
of'muare wave on oenter gratrcule Ime. " ‘9° 9 po -"'.:‘, g. Repeat steps a through e for Channel B adjustlng
o ‘ r‘lA2A‘IR19|nstepd it R I

5-33. OUTPU'I' AMPLIFIER GAIN.
a.sep > \ . ‘-}_ S o

DISPLAY...... A '
Voltslpwision {both) ......uies .-, L VIDIV
+COUPLINGlbom).. T JUC IR [




(i

N
ol

5-3& INPUT CAPACITANCE AND ATTENUATOR

!j T b Connect LCR Meter between Channel A ]+INPUT
and GROUND termlnals » . S

k

-------

b Connect 5 volt output from DC Standard to Chan ’

nel A +INPUT

d. ChangeDISPLAYtoAvsB R

e Connect S-UoIt output from DC Standard to Chan
neIB+lNPUT et -

Dlsconnect DC Standard

_COMPENSATION. .

“~COUPLING -
2 TtmeIDlvrslpn ,

g. Adjust amphtude of Square Wave Generator for 6
dwistons verttcal deﬂectlon . . .

: T Adiust 1A1A2(25 for best square wave response
= .:‘: i DtsconnectSquareWaveGenerator .

s .l I

1 Connect LCR Meter between Channel A +iNPUT ',

and GROUND termmals "

k Ad;ust, IAI A204 for 45 pF readrng on LCR Meter

m. Set Vohstmston to (12 V’DIV —COUPLING to
Dc and +COUPL!NG to OFF x

.;‘and GROUND termma!s g

" Dlsconnect LCR Meter

Sw e e :toChanneIA-lNPUT i
R c Adjust !A3R4A for 5 dmstons vertlcal deﬂection '

o sea cmnn eAunce.

'”HOkHa

‘1A2A1c16 in stepd and 1A2A1C17i in step £

n.- Connect LCR Meter between Channel A g

p. Ad;ushtA'lA202 for 45 pF re’__
“q Set Voltstivrsion 05 wmy : i
o B B
s Connect 1 kHz slgnal from Squae Wave Generator

L ]. .‘ , o : )

BT Adjust Square Wave Generator amplrtude for 6

o Tff’-;dnnsaonvertrcal dlspley o TR

t. Adjust 1A1A202 for best squarewaveresponse. "
u DlsconnectSquareWave Generator v | ‘

v Connect LCFI Meter between Channe! A —INPUT

& -: i.,andGROUNDtermma!s. B T Ty

|

25w Adjust 1A1A2CY for 45 pF readlng o LCR Meter,
RS Dast:onnect LCR Meter ,"zi‘j v L s_

tl.,. . P

. Repeat steps a tttrough w' for Channel B, ad;usting

o i‘.'tAzAtcu in step ¢, 1A2A2CS in step h; 1A2A204 in
step 'k, 1A2A1C2 in step’fp‘ 1A2A2(:2 En step and'
- 12z tnstepw S =

CMRR must be ad;usted wrth the mstm- i
ment eovers instatled S

‘.&"

oy 1.-.

a. SnortChamelA+and INPUT jackstogether

TR b. Connect a 20vo|t peeltto-peak. 100 stignal from.:3 s
Lo the Oscillator to the Channel A+ and -INPUT iaclts and 'Y
v "‘GROUNDtermmds. e : S o

f Connect 1 kHz sngnal ‘from Square Wave Generator
~mChanne!A HNPUTS ol T

c. Set Voltstiviston swm:h to 01 MVIDW
COUPL!NG to! . DC DISPLAY to A
freerunnmgtra:e. P , : _

ol Adist ‘IA‘IA1C16 fOf minimum vertlcal deﬂection‘ i
“"-['(Zdwisronsorlml SR -

P RO ]
\)

e, Ad;ust Osclllator output to 20 volts peak to-peak at ;

o ;'-

St Adis TATAICE? for minimum verttcal deﬂecuon?_”,.';‘"5"',-'". i
' f_ o, |2dwisronsorless) : , : =

b

g. Repeat steps a ttu'ouyl f for Channel B _adjustmg'__ _

T . ._'.‘ ' ) : v ) - _.1 IACEY 'y
¢ i ; R R i
‘ . B ' . N D
5 I " LA
L ' ~ . - | .
s BT L : e !
p : E : e
. NER [ r A L
R oy : ,
|.‘ L . : ‘:‘ b - L

i Mods! 12014787 . 1

and obtain P




PRES.SEL ... ... 05
SWEEPIEXT HORIZ ‘
" SWEEP MODE ;...

swsep SPEED .
INTENSITY e i

e e brennen
-

---------------

RPRS o

: e
- [

o PEHSISTENCE

Depms ERASE pushbutton
for 2 sec. and release o

. CRT glows with uniform - -

ﬂood of green |I|uminatm

|, Rotate Psnsmence"'-:;

oontrol maximum cw.

Illuminatlon decreasa ¥ '.‘13
" until screen is dark when
‘| PERSISTENCE :sfullcw.__'

T RotatePERSISTENCEfuII e .

ay ot

,~ Obtain trace using INTEN- ,
i SITY and POSITION controls.
lDO NOT BLOOM TRACE. l

Rotate INTENSITY cw.

Dlsplay shall sntens:fv as
INTENSITY oontrol ts

" rotated. t-‘: '

CRT- v:ewmg araa not
|llum|nated ;

i Dlsplav remalns on
screenL ]

Dlsplay mred at .

reduced intensity. " - S R

EERER

*'Display at about the .

- : .
T R
L ) . RERN

Rotate INTENSITY oontrol
“to full cwandremm
. rotate PERSISTENCE oontrol
.to full cow,and mum, ‘

hold ERASE pushbutton m' T IR
i for2sooonds. S S I

same mtensaty as STD

B

= v:ewmg area.

-] PERSISTENCE *..

= S AT
BRIV ‘_:':-"1

" Display remaison_

screen. L, Tl

| PRES. SELECTOR .

SR oneseoondandrelease

Pres ERASE pushbutton for

" Display should disappear. |

' Performance Check




Pebtarmance Check | o " Model 1201A/B!

muh—a Perfomnnucmk lt:ont'd)

Rt STORAGEOPERATION icONT'D) s R
ster| coumo;.ssrrmcs S| PROCEDURE- p | it CRESULT U] Tt

B

M PERSISTENCE AND STORAGE {Cont'd) i L

: : T D R AT YU EVRR R AL Lo ! v
B S B i‘j AR " -RotatelNTENSlTchuntll __Dlsplay shouldgradually SN
A S e e T | -+ display appears; return . | disappear and CRTvnewing e
T SR SRS TR S § "INTENSITY full cow. Rotate E areashouldhavegreen N B
“ b owo oo PERSISTENCE control cew. | glows

RN SWEEPTIME..;....‘]...OSSECIDIV. ;Check"tail”ondlsplay ':Tailnot&ngermam DIEEN PR
o | PRESISEL: W iiavas ciiiatahs .STD ", of normal intensnty “o ) osdivision, e o)
07| PERSISTENCE tiwisioi.inFulleew [0 o e T D
SWEEPMODE....-.-..-;'.'."‘...'-.'.' ‘AUToi_ R S SR B CORAE I B
INTENSlTY T T R T BT (ORI R] ISR

e R “VERTICAL AMPLIF!ERS e
2. A J i '_ A " DEFLECTION FACTOR CHECK EEIEEE

B VERTICAL(A&B) e ‘ o ConnectDCStandard K \‘ o e e
fVemaer R R T -1 twith Dvolt cutput) - S R TR IR
CDISPLAY . ouiviii. il VAL mCHANNELA e
+Coup|mg : .+INPUT L R R T PR
Ooup!mg..;. S T B
S HORIZONTAL ey _-*Ad;usnzowa _

| Time/Division ... .. Y MSEC/DIV,,. | ; base line'to h_otmm, B

o SLOPE R "_rt_ S . ;;‘...; -a_--;" o o ; yatim‘e bines ot

'.QTRIGGEBLEVEL U Y - B R A

- f’\;\COUPLING D [

| Vertual Sensttwnv,- :,'i'_" DC Standard .:' g I Vertica! Deflecnon of. 5d|v
Y RIS A ou!put el o 008 div unlessotherw:se o
2°WD|V‘_?-::.'," RN IEEETRR AN B shown. ., NN
CAOVDIV. o s b e ‘NV(_Z' T T ) : L ;‘. Ry 2
‘L:. SVDIV - | BV e el
DIl e :i. 30V R IRy 5.""*- iDinlv RN PR S
oD T MOV e e L
ESWIDIV 1 | e BV T e L
Beooaviow o e s 3V B 2038 dive s
CoTsomvioiv | OV g
o aamvipiy LT 0 e 03V . -6div. 20.08div. " - Y :
SpaemvIv [ OV e
CUlesMvoIv T BamY e e e
amvpive oo 80mve s o g 6div. 20.18div. ¢ - T
ST pMVDIVL e e e e
S eSMVDIV T f BV s
OZMV/DIV ) .:.\ S 3I1'IV : A _;..E_idly.i_:o.iﬂdw. - ‘;'.
L0AMVIDIV e AmVooo ': D
el ‘ 05mv S . oo '

! _"L.‘. R : L




Mogel 1201A/8.

_.Td:leﬁ-&hrfomm(:hock (Cont'd) N

' VERTICAL 'AMPLIFIERS (com’m

CONTROL SETTINGS

(717"l PROCEDURE -

Rt IR DEFI.EC‘!ION 'FACTOR CI-IECK(Cont'd)* STy

+Couplmg(A) ...............OFF

-Coupling(A)........ .-.;-.JDC

yed

Fa

Vert.Sensnhmv.;... e D5VIDIV

Vert. Sensitwitv e D 2 WDlV

-DCStandard t0 CHANNEL
_Output.......,...:w R e
Output

Connect dc slgnal from o

av o

Ve’rii(;al Deflection of:© 1

Cawiorsaw |
‘sav.t0tbd o |

DISPLAY 3

+Couplmg(AandB)-....;‘,;1...06

,\-

' _:.—Couphng(AandB) ..........OFF

-

.Connectdcsngnal.- Lo TN BU
-from DC Standard - g_{'._il_" R
:toCHANNELB I8 ERTIE :
;*lNPUT

' Hepeatstepbabove

' 3 +Couplmgl8) .‘............,.OFF

I ~Coupling {8} ..+....s.- DG

Repeat srep c above for
4 CHANNEL B lNPUT

. DISPLAY- '.“.)'l...'.;;‘;' TR
- +Coupling {A'and B) ... i DC
fi‘..—Ooup!ing (AandB)-.. wijeais - -OFF

: fC&nﬁect;i kHz Oscillator output |-

| to CHANNEL A +INPUT. .- B

R Vert. Sensmwty IA and B} . .l_ WDIV

o -.f-‘ Adlust Oscsllamr output for i
v 8 divisions display. Monitor * . .
output with AC Voltmeler 1

and nole readmg

Ad;ust Oscillator frequency to
500k|'|2- .:;.- .,‘\11 ;. By o

Set' Oscnllator output to"' -
same readmg notedln stepb

o _Beéofdléiﬁp_li'tufde bi uisp_la_y,

' Deflectlon ‘at:

dwislons. o 3\ R 4,71'1

1 CHANNELA et :
f +Coupllng....,......‘._..-. ves
=Coupling s ;s i iiiaeis)

‘1. Connect t_'_kHz_Osci!lator_bUtput R R
|".to : CHANNEL A')’—INPUT._'?

L
R

ge;",é,a': ’s't'e?p‘;s*ﬁmdgh e. B

i i R

Deflect;on at’ least 5.6

dmsions. S

Set Oxillator frequEmv tD =: ! -
50kl-lz.-x SR TS BIE §

.'Jn.'

 hommaonne

| divisions.

*Deﬂe'ction Iess lhan 5.7 | -ﬂ-
i

5 9 L



./ -Performance Check

1 .
IS

Model I20‘IAIB

PROCEDURE

i ;BAuomomtcom'd) i

Release CHANNEL ABW LIMIT switch.

o, CHANNEL B +INPUT

DISPLAY ...L.....;.’;......t. B
.

ﬁ. REpeat steps b through e._ -
W : AN A .-'. 'tl:

eflectlon at
dmsuons. e

'"‘cuANNEE

:+Coupling ..

Cohnect 1 KHz Oscillator output
to CHANNELB INPUT SR

L Y
N R

-—Coupllng.......i..;..i.;t..DC"-'

: ﬁ : 'Bepeat ét‘e_'p_s b ﬁﬁm:@'_e;.-z i
e iy AU TR L ;.-;\].l;

Deflectton at
dlvisuons.

| cHaNNEL B *

Press BW LIMIT swntch

- .|:Set Oscillator frequencyto. L
,50 RHZ. k A :.1

STy T e
R ST

Repeat steps h and j

Deflectlon
divisions.

lesﬁ_"_,::tltari-_‘5,7 R

' -'-NOISEIDISPLAY RATIO .

IR BV

AP TIEEEL

'_.MODE‘.l.‘..._-..'.’l.."-..... |
“'{’ 4Coupling {A and B). .._..'......OFF‘--_;-
- =Coupling {A and 8} ... .....OFF
- Vert Sensitivity -,
iAndB)LL 3
“BWLIMIT(B) .. ctw.o v Released " |

FREE RUN

o I Mwo:vl_‘=*

lnoise)

Record atnplitude of dtsplay i

';;O.Soivisions orless. o)

b

DISPLAY‘.................... .

'

Repeatstepa. ! :

-0, 5 dl\nsuons or les

aotate" both VERTICAL
/| POSITION controls. -

'Traces move independently
*with nointeraction., R R

Rotate siboth: VERTICAL
POSITION controls. E

Ie'ast '_ 56 e

Traces move independenuy
"withnolnteraction.\. a8 B

B IR
l‘ PR ;
S

', COMMON MODE REJECTION RATIO '

DISPLAY e ;‘.';‘;;‘.

st A
bDDDlDDD'Dl.

+Coup|ing(AandBl Ciiieviees.DC

: f-j-;"COUpllnglAandBl.........._.Dc

“Vert, Sensmwty a5
(AandBl 0.1 MVIDIV

;- | Connect 29 volt pk-pk 100 Hz

sine wave ‘from Oscillator to
CHANNEL A + “and --INPUT (+
and shortedl and g'ound

K

..Deflection of 2. dWlSlons o] R

tess. 2

LT

Set Oscillator frequencv to

) ‘IOtz. IR

'Deflectlon of 2 dlvisions or
IHS- I TR

eand = T

Remove short frorn VEBTICAL '

S
R
Ve
“J - )

CDISPLAY Ll
\ert. Sensitivity .

tAandm......;i';f.. OIMVIDIV

1

Connect Oscillator output

soririesnt B

‘ toCHANNEL B+ and —INPUT

l+ and shorted) and g'ound

Ias.

Deﬂectlon t,)f 2 dlvisions or f'.'? &




Model 1201A/8.

CONTBOL SETTINGS -

+'1 PROCEDURE

COMMON MODE REJEC’I’ ION RA'I'IO (Cont'd}

‘ 1w Hz” ‘:‘ A

'Set Oscillator frequency to

Removeshortfrom-rand - g

LAVBPHASESHIFT | i1

DISPLAY AvsB
Vert.Sensitwit\( : :
(AandBi.....;;

Connect 100 kHz sine wave
. from Oscillator 0 CHANNELs
A and B +|NPUT

e
. -

| a' horizontal 'and vertical display

Ad|ust Oscillator output to obtain

ol’ 5 d iwsions.

'.1,,

visible) shall be OI dwision
or less.

Minor; diarieter of ellipse {if

‘:_Vert.Sensitivitv ‘ TR
"_ (AandBi.............OSWDIV

B?PEa_t_st_eosaend_b;;'i.;.»I.'

, Sameasstep b, Ty B

."

VERTICALPOSITION RAHGE ]

N
RN [ N

‘:‘nmemivfs.on 4L MSEC/DIV
,5;+Coupiing (A and B) Wk _. RN DC

0 i!miv [

g foraverticaldeﬂect:on of .
8dwisions. PRI el i

: '.‘Appiy IDO kHz sIne wave S
_:’frorn Oscillator ougput.! to .
. the CHANNEL B +INPUT. "
':1 ‘Adjust the Oscillator’ output

i Displcy must be able to’

top and bottorn

move out of grat:cule area at.

.‘_.Applv - Osciliator output
i to CHANNELA+!NPUT

m.

Dlsplav must be able to:
move out of gtaticuie area at

- top and bot.om._

Homzomm_ AMPLIFIERS - P O

2 SWEEPT!MES

l
,

T

+Coupling(A) RO URRNKIN » |+
-—Co.:pling(Al...... '..;....OFF
Sl . NORM

0 Verticat Sensitivity as required for 3 to 5

daws!ons of vertlcal deflection

'..........L.A" :

Connect Tirne Mark Generator

1
H
; : L
Sk e
ER R I P
i : B
P
s : )
a . .
'
Y
| b
: r -
. Qo T
" . 4
i
i
)

o CHANNELAHNPUT’




on feft edge graticule line)

" BSEC/OIV: .
. 2SECHOWV
" 1.SEC/DIV.
.1~ 0BSEC/DIV, -
0.2 SEC/DIV",
'0.1 SEC/DIV
_ ‘so MSEC/DIV.
: 20 MSEC/DIV -
10 MSEC/DIV
- 5MSEC/DIV.
. 2MSEC/DIN,

05 MSEC/DIV & =~
-+ 0.2 MSEC/DIV -

' ‘0. 1'MSEC/DIV -
50 USEC/DIV
- 20 USEC/OIV

' 10 USEC/DIV -
B USEC/DIV. .,
2 USEC/DIV |

Tlme!Division lSet first time mark

CIMSEC/DIV

Set Time Mark uenerator
for marker period of '

| ‘;.1ussclmv B B

' dwisions, within'£0. 3y
dwusnon of right edge; i
-~ -g'atlculellne.

Il ttme marks in I,Os,

RSN A M

. MAGNIFIER AND sﬁE'Ep"n_Mé VERNIER'

s SWEEP‘ LT e MAG

 Time/Division . -+ -+ 1 MSEC/DIV.

T e e
Marke;; period.. ., ... .1 msec.

11 “marks - in 10 dmisions

| 208 diviston. e

< SWEEP . il
-.‘j_TfmeIDivision

' Méfker period .. ;. /oy v - msec.
SRR L e A e T :division- g

"6 marks | in 10 dl\nsfons *0.5

Vemierr.;......'....‘.’....fullccw

.TimeIDiwsion Gl .0 2 MSECIDIV

At Icast 6 marks |n 10

. dwisions.

Vert.Sensutiwty...,...‘.. DSVIDIV
Timmivisron CeleE L0 MSECTOIV:

Horiz.Vernier ’CAL _

APP‘V 1 kHZ Oulput frOm SATSOU §

uare Wave Generator to SRR

'= CHANNEL A +INPUT. .

. Adjust Generator for 4.~ ' :"

2] divisions vertical deﬂection. "

;.. Adjust HORIZONTAL. -

< v | POSITION toputthe R B PR
: .,.negatwegomgedgeon ,‘ | BRI

: ‘the center graticule lme.

Center of i magnihed*

i 9 at approximate center of grattcule

Wavéfﬁr'ni shall
centered iO 5 division. ‘: e

remaln




. 'Modél 1201A/B"

Joar-alls

A baselme shall be dlsplayed
settings “of .the
_TtmelDivlsmn switch
“{display” will’ “be - dlm at
fastest repetmon ratesl

Connect 50 Hz Osclllator output B '

o CHANNEL A +INPUT

o “,l_ G e

L obtam 05d|\nsu

!’

Adjust Oscnllator output to"
: del'lection. ,

. startmg on’: posutwe-golng

A stable dlsplay with sweep’

-portion of, wa\reforrn.

A stable dlsplay with sweep
startlng on: negatwe gomg
‘portion of waveform. i

PR

"Stoble\displav,'

IV P

Set Osclllator frequency to

SOORHz. {To check: upper lrmnt,
_use a. dlfferent Oscrllator andv
satlat’ 1’ mHz.) LAY

kHz. Triggers correctlv at 1

Instrument tnggers on oppos-
ite. slope from 300 to ‘500

MH:_'_‘”‘ RN

Flepéa_t stepsc throuoﬁ e
R R I S NI T AEE &

; -"A_s,l,n steps_,‘t:,tl;e._;j-.."

Connect Oscillator .
| to CHANNEL® A"+ INPUT - |+’
"and__to TRIG & HORIZ INPUT, ' -+

I

output

! obtaln ‘4 dn’nsnons deflectlon i

Adjust Oscillator output to

\_startlng on r;egatwe—go‘lng

Stable dlsplav ‘with: sweep '

portlon of waveform. '_;’..‘ ;

. "S'able dlsplay wnh sweep

' ‘portion of waveform.

atartlng an posntwe—going '

Set !Osclllator frequency to 50

‘Hz and adjust’ output for4 ol
dwnsrons of deflectlon.

‘Suble dlsplav wnth sweep :
]startlng on: posrtwe—golng
pOfthl'l of waveform. s

‘ Stable dlsplay wath sweep

o _portjon of waveform. §

starting - on negatme—-gomg

MODE...‘.......' :

Adlust Osclllator output for * ‘

i Swee occurs only once. - -
. TRIGGER LEVEL ..... H,EI_N;ZE ; 0. 5 division deﬂectton. Press p BRI V T )
SOURCE ----- RO lNT sweep RESET button al‘ld lf A ST
.. = - necessary. adjust. TRIGGER ; BRI
_ ¢4 | LEVELto tnggersweep. S f : ey
EREERUN L _ Unsynchromzed normal
B Y e : lntensity dlsplay,. S




Model 1201A/B

, Connect a dc signai
" from DC Staridard.to
UT."

TRIG& HORIZI

All settings'_si'lould give 10
Jdi\iisin:iris of deflection‘ ‘*0.3

10" G & HORIZ IN”UT

C_onnet:t 1. kHz Oscillator omput

Adiust Oscil!ator omput for_
.10 “divisions: horizental

\!oitmeter and record readlng..

deﬂection.Monitor autput. with .

Set’ Osclllatcr c‘ttput"to ;
same mding recogded inktepb

Deflection shail be at Ieast 7
divisions.




Al
I
gl
- by
3
¥

oty

| ; PERSIS‘TENCE AND STonAsg -

Displav -intehmfsesu
a8 comrul mtates.

 PERSISTENCE . ..

[RATIREN

R iNTENSITY '




CMING

VERTICAL AMPLIFIEHS

DEFLECT ION FACTORS

0.5 MV/DIV_

© 05 wmv.* :
0.2 V/DIV!

1 MVIDIV

'.;}5_.827di\_t.' ‘
4 85div'.~
s 5 82 div, .

- 4.85div.
_ 4.89div, -
5 82div. -
14,85 div. -
“4.85div. .
5 82 dlv._ L

V.

- Ei"l 5 div..

“5.15 div.
G.IBdN.
5,15 div. .

5.15d|v. o

6 18 dw.
585 dw.-‘
" 6.85 div.’
5 18 div.
5.85 div.

': 6.18 (Liiv.f

B85div.

6ABdiv. .
+815div. 0

Independe'mu
dlsplays. LT

Independent
dlsp!ays. '

Couphn'g A and B)
L 20V, pk-pk 100Hz'

,,.

Z

- W ——

- - ———————

——

‘ '- -




‘Mode) 1201A/B

REFERENCE:“ o

STEP

DESCRIPTION

\..

UM

COMAX

T o 'ﬁmbszaskﬁi@!‘ﬁﬁm‘“"‘"" -

g B 2 v pk;ﬁk._ 10 kl:?z . R

RS ;i

02WDIV et T

|

0 5 V/DIV

I R L
“ 7 0.00div.

VERTICAL

i

Bl Bl B3

a dwision dlsplay S

T3

8 dnnsion display

 OH sreen

. ‘_"\

- HORIZONTAL AmpuFlens_f:ﬂi.:.:;;_ B

L " SWEEP TIMES

C 20 USECIDIV
. 1QUSEC/DIV

“2SEC/DIV. )
CASECIDIV
L0.5SEC/DIV ;s
-0.25Ecm1v_l '

,0.] SEC/DIV -
Lsecmlvr._
‘;_-20 ASEC/DIV. -~

T2MSEC/DIV.
. 1MSEC/DIV

"“BOUSEC/DIV

.‘;s'usscmlv o
“2USEC/DIV. L

S 0B MSEC/DW.
LU 02ZMSECDIV.
0.4 MSEC/DIV. = 5%

i oo

1omsscmw3:;_ Lo
UBMSEC/DIV.S

1 ussclmv,: P

" 11in9.7 div.

" 11in 9.7 div.:

L Ain 9.7 div.
" 11in 9.7.di

1%in 9.7 div.

= 11in 9.7 div.
* 1in 9.7 div.

4 11in 9.7 div.

ll in 9.7 div:
jilin!).'i’t‘.‘m'.

Y in9Tdiv )

CUinagdiv. |

e 11 97div.
~11in 9.7 div.
11in97d:v._‘ T
1in87div. | —

1in9.7div. -
1IN 8.7dive | e
‘l1 in97dw.?";~

e in9.7_div.-:¥' Jom il

U Nin 9T div. | e

: ," 11in 10.3div.

1" 1tin 103 dive

11in103 div.” ¢

SV 1%in 10.3div. -

“11in 10.3div. -
\l 11 in 103dlv o
“11in 103 div. -
11in 103 div. -
_11 in 10.3div.:
“M'in103dv.
11 in 103 dwv.- :
©31in10.3div. |
1 in10.3div.. -
/ 11in 10.3div.

T 11in 10.3di.
S 1in 103 dive -

“11in 10.3div..

. 11in 10.3 div. -
-~ 1in 103d|v. '
. 11in103div.
2 11,in 10.3 div. -

MAGNIFIER AND SNEE TIME VERNIER

AP

I MSECIDIV

M 1. 10-5di"-

11!“-9-5("\'- : '

_‘E_‘r‘ ST e

s




* Model 1201478

osscmmou T R ey
N ;‘ S N e | ACTUALY T E U MAX

DA e mnmmmnmvmsmmm _' R RIS e

L{--Fu!lch Bln. Ill()dw. L : : - S : ,,;lf,'f.“; v

Centered +‘!IZ“ :
: 'dN. B R O N IR I

| TRIGGERING . e

Basellne With a" K : !.' R '. - U ’s :
I 'settings: cof e :
'Tirneannslon R A

_ 'Stab!e posmve P O AR
PR R ro ,-unm SN e .'. — 4' _,:._1 : l‘
'SLOPE....'.'-_.-’_..‘A.';'.‘.."J'.'.".f'_‘-‘ ‘Stable . negatwe_ R BRI §
k S ,-.‘,_-;.‘ v e n|m - Y — . : _.,:. .‘.;.‘. B ’
& COHP"M --.---_'.-';--“-';_-',-:?.".‘.‘.-"AC ~ |:stabledisplay. o f T i
b SOUHCE EXT . Stable .. negative [« e L
il ) "'m l
Stahle positive ‘
v - ;Stah!e pomwe, N DT
st o) trigges. AT
L i “‘Stable,negatlve N PR

| SINGLE Sweep opefation {.-
- [FREE RUN operation.

X Unsynchromzed
.}recmring sweep
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©i7] . CAPACITOR-FXD 22UF +~10% I1SVDC T,
:7.|" CAPACITOR-FXD.IUF «-lu-nmvncm.vs
- CAPACITOR-EXD 22UF +=20% JOVOC TA-

,CAPACITOR EXD 02UF *m-m IMDCCER
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. DIDOEGEN FRP 100V 200MA DO-7 -
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" TRANSISTOR NPN 5L PD=J500W FT=300MHZ . R
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7-2 Thls sectmn contmna mformntmn requlred to

bnckdnte th:s manunl for a spec:f' c mstrument
i

7—4 Thls mnnual npphes d:rectly fo mstmments hav-
ing’ the same- serial - prefix ghown onthe ‘manual
“title ‘page. li‘ the serial preﬁx of your matrument is ~
‘not the same a8 the one on the titie page, find your:'

‘serial prefix in. Lable 7-1 and maks. all changes to the -

“manual’ ‘that are Listed for, that’ sennl ‘prefix. When
“making. chonges listed in ‘table 7—1 make the change '
.with'the hlghest ‘number first. For exnmple, if back-
. dating changes 1, 2, and 3 are required for your serinl.’
-prefix, do change 3. firat, then change 2,'and fi nally

‘change'1. It the seria} prefix of the instrument is-not " - '

“listed either on- the title page or.in table 7-1, refer to
" the enclosed MANUAL CHANGES sheet for updntmg
-information. Also,if a MANUAL ‘CHANGES sheet is.
supphed make aledlcnted ERRATA correctmns '

'l‘able 6-2 fo : ;
Change HP Part No. 01200-40503 to 01200-40501
lABCT Change to HP: Part.No.: 0180-0049 Cr fxd

" al elect 20 UF —10 +75% 50 wVde,

IABCB Change’to’ HP Part No. 0180-1746 C fxd
~tant eléct 15 UF 10%, 20 dec b .
Delete IABCIB ‘

IASRJB Change to HP Part No 0757-0482‘_‘!{ fxd

“metflm 511K ohms ‘l% 1/8W
F:gure 8439,

IABC'? Change vnlue to 20 UF ; o

IABCQ Change value to’15 UF - e

A 1 Voo
: . NELRREIRY

CHANGE 2

Table ll e s PR
Change ernse ume to appmxxmately l Bec, L
'I‘able 62, RN
IAIAI Chnnge to HP Part No. 01200-1:‘»6501 '

CHAN683 ' . ' ; F '| ) e

'l‘ab]e 6—2
‘1A6: Change to HP Pnrt No 01201-66503

' Add: 1A6Q5, HP Part No. 1854-0071, Q: Si npn,

“Delete: JABC17, mscmo ond, 1A6CRI11.

 Add- 1AGR21, 076720280, R: fxd metfim woo'bhms i
1% /BW. _ -

7-3 “H‘ANUAL cnmees RN &

o ManUBIChanges

Table?l Manuul Changes
o serial Prefix| " Make Changes
o 901_--.‘;(:20.1;&)3-; RV 1, 1216
Ceo- Con201B) <L 181006
993 T Q20IA). "-'>9 12:16° .
Lg9o. (1201B), 28,1006
Co2ee (1200A) Tl BB 12060
824 - (20IBY o 3-8, 1016 . -
S 976. HIZ0IA) . ¢ L 49,1216
o ‘97‘_7, (12018) o 481006
R emAY o B 126 )
978 CmBy o o BB OG-
CHILTA (12014) 84,1216
7 1120A. (1201B) 68,1016 |
LA aamA) i 79,1216 -
©IL30A {1201B) 0 ¢ 78,1016
CLMIAT201A) 8,9,:1216
C1144A° (1201B) |, 106
A20TAL (23K L 21b\
C1201A TU201B) L ALY
1216A° (1201A) . C1R16 L
“1209A° {1201B) 3216 1
Ty C1ZMAC (1201A) 1406
. 00917,00919, oo ) K
(}0901-(:%)92.5 e e
00926 00929, . - LR R
' 00938 00941 G e e
" and above b oy
*1234A (all other 1201A) 13160
T 1251A {12014) | ST S U5 [
. 1216A " (1201B) - \ o131
- 1245A, IZ.JOA(1201B) 14160
I311A (1201A) . 16, 16
13064, ldllA(lz()lB) _ 16, 16
BRIV T Y.V R T DR
.BUA(IZO!B) e

Add 1A6R2.3 0698-3451 R fxd metﬂm 133 k ohms
_ 1% 1/ BW A I
. Delete: IAGR.M :
hgurp&rl’) b
- Replace with figure 7.1, \
I-:gure B46, .0 A

"-l'_ Modlfy schematlc accordmg to f’ gure 7-2

.-] e | . . ) _. L -f::
cumcu D \ }?'/ S -'f\‘ o
e j"l:'. ‘a:' S ‘t o . L
Tables-.a " T DT
IWI Chunge to HP Part No 8120-1202 W power
cnble. .

_.Deletc w2, o e B | )
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‘ MOdEI 1 20”\/8 f -l . ; I'Il‘i .:-‘; - ' : x e
,. L --.'_; L ;_) ! . .:I _.'-. - B . . }r e '
HANGE 4 (Conl’d) o '

: g |' . _7:,:7 ‘. . -"7_ e BT
uble &) l(,unt’d} o "

..Add 'HP Part No, Ol"{)l 205()1 mee. Cubmet renr
“1 4 (Model 1201A only).. iy o
R l)elete. HP Part No. 01201 ZU")UJ
PR Dnletu' HP Part No. 01201 50503, -
g l)elete 1310 nnd 183 o s

o _'l‘uble 69,

. B
S i

Chungc HP' ‘Purt No. 012004)411.3 ’l‘Q I (,over,
'CRT, 1201A only; to HP Purt No. 012004)4105
,l-Ql Cover, LRT U e
cHANGE 10 SRR

-= "4‘
e

: Chnm..e HP Part No. 01701-04108 'TQ K Cnver‘ s 3
“CRT, 1201B only,toHP Part No.012004)4105~TQ o

U Figure 843, : T

. “Modily primary. wmng purtlun of LVPb schemntlc I 1; Cover, CRT.

1 nccnrdmg to ﬁgure 73, ; ' Lhunge HP Port No. 01201 I)U).Ob to HP Pnrt No --'
R ' 01‘?01002.01._ T e s !

?;anuees
"ﬁmmeﬁz S
AT thlngu to HP Pm't No, ()ileI bb504 .
e “1AL0: Change to HP Part No. 120161101, "\
Lo Lhunge HP: Purt No. 01201 "7601 to HP Pnrt Nu

0018004101, N \ R T T
% Change HP Part No,\ﬂl"!{)l 202 to HP PartiNo.' CHANGE 12 T T T L
DL20125 201 Vo Ty R e IR R VR
TR e _' A EERRRLE R “l'nble b-.l ChﬂbSlS M:bcelh‘mp.’ous.. o ‘
‘CHANGEG .‘\ : ! * Delete: HP -Part No. 5060- 0.148 'l'Q L K:t contmst
SUREIER T -l\' N S *hller SR . Ty S
Lk 'l’ublu h— " ‘ v : S SR o l"n' -' -
SN 19 (‘hnn;.u to HP Pnrt No 1400()048 NI CHANGE 13 RIS
'; Add 1RY, Ei L 0()[) nhm l'lemble urcu:t NSR p/o S ‘ SR .
o BOBRRI0N, _ ‘l‘ublu b-" . L B
Vo Add 1R10,. b 1000 ohm t'lcxlble c:rcmt NSR p/o - CIV1: Change to HP Part No 0838182, . ¢
. 5083"1:0 BT R TN = Delete: 1A8R8.l msRm and IABRES.
Fijrure 839, > AT R Figure 839, : ST 3
L Add »IRJ IUO() nhms in senes wnth (94!)) wire from _ N'lldlfy ClTCUll as shuwn in: f;.,ure 7 4 Tty
: Add lRl{) l()l]{) uhmsm series, wnth (945) wnre from_~ e ‘CHAHGE 14 N SR I
: cm; R ‘ RSN | , .‘_’; L
NI B '-i" : ." - 'I‘nbleb—‘.!,:- ' W
HAHGE? ’ T S 1A Change to HP Purt No 0120! bb.JUB :
L ‘ 0! R IAbRIl ‘Change to HP Yart No. 21000981' R:var
'I'nble b-.! BRI C 1 me ruhm .Z()'Jh IIZW o o ‘
L I)elete lW! R s A B -
R o cmuens R
A L L ' 'l'ublpb-" T I S L A
S -Z"'; ‘ Add IABCRJ HP Purt Nu lJl)l OUZb‘CR S..'
'l‘ablu b-z.":.--z i Delete: IABRSS. S A S

 Deleter 1 1ALL, lAllCI IAIlCRl

,I"'J"s (4, IALIRI- R8. S IR
Belete' l-lgurez, 847 undB48 ‘ o :';}"
cnmuee S SR

. Tobldg, B A :
‘., . 1VE uumge to HP Pm-t No 508.3210() 'rm Vi
V- . CRI. .

LT 1IWE Change to HP Part Nu. 01201 blb24 w: main,
1201 A only. ¢

“Change HP. Pm No (nzoo 04114 to HP Part No. '

013004013, ‘ SN

. v Lhun)..e HP Pur_t No. nUl.’,Ul)-deU to HP Part No
o 01260641045 0 [ o
K .;'g: ; (Jhnm,é HP. Purt No..()lel 0020.) to HP Pnrt No o
Vo ouumozo. : _ U
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| cmnesn BT RN
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o cumcs}ils‘_ - 1,,\

'l‘nble b~2, E N ST SR WA,
C1VLE: Lhnnge to HP Pnrt No 5(}8.3 21{}0 ' o
l)elete 1W4 S o

l‘lgureB—d?, B B O

~ Change R86 to CR3 I N
.l‘lgureB-JE) Coa) AR '1‘ e
0 Add: IABCRJ unode to ground in pluce of lASRBb
1‘ e o . : _J -

b
s s . [

TubleBd, - NI
C1AL 1A2: Change HP Pnrt No. to 01200—68504 \
1A1AL, 1AZAL Lhnnge HP Part No. to 01200-66516.

1A1AL1CS, lAlAlCIﬁ 1A2AIC 5.1 IAZA1C1G:.
. (..hunge to HP ‘Part Nu. 60 Jl.?.’? C fxd mvlnr o
0,022 uF 5% 400 wVde. e ,’f "

“1AIAICT, 1AIALCS, 1A2A1CT, 1A2ALCS: ‘Change
© to *HP Part No: 01500084 fC fxd cer Dl uF. :
‘+BO—.£D‘H: XOOdec, R T S S T S IO
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: Man’u'al Ch'anges o

‘..._-’cmuss 1s (Cont'd)

ek
o .055 _:-

J‘ l

f~.-’l'uhle b-" ({_,‘unt’d).; : -

" 1A1AIR}, - 1AIAIR30,

ol

1AZAIR3, iAzAmao

i

Change'tn HP Part: No 0757—0342 R: I'xd metﬂm _: :

100 k' ohms: l% 174 W. -

Add TA1AIRIS, IAlAlRI? 1AQA1R15 1AaA1R17
'HP Part ND. 0757-0433 R: fxd metﬂm 3320 ohms

1% 1/8 W.

|

1A1ALCS and, IAIAICLS: Lhnnge vulue to 022 UF
IAIAIRS and IAIVA“RJO Change value to 100K. .

v I

HZeEVF
s

.,L .
.'? s

ar

R3S L
s '“KT Vv
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mn-nm IO-T‘B
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S E
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o ' Delete: 1A1A1VR4 1A1A1VR5 1A2A1VR4 l e
1A2AIVRS, © 0 o e
. Poge 8-13, figure B-13,

Coh

Model 1201 AIB

lAlAlC'? nnd IAIAICB Chunge vnlue to () 1 UF

lAlAlVRE :Change symbul to reslstor Des:gnnt.ev

?_1 lAlAlRl? (JJzO nhms); e
Puges 17 t'gureBl‘) '.

‘1A1A1RI15 (3320 chms).

o lAIAlVR-!* Chnnge symbol to resnstor. Deslgnate

IAZAlCd and IAZAICIF) Change vnlue to 022 UF
,1AZA1R3 and 1AZA1R30: Change value to 100K,
‘1AZA107 and 1A2A1CS: (,hul}ge vulue to 0.1 UF

SE

IABAIRIB {3320 ohms).

lAZAlRI? (.1.32{) ohms)

SR 1

N
o
O

. :. 1A2A1VRS5: Change symbol to- resmtor. Des:gnnte

IA.ZAIVR4 Change symbo'l fo res:stor Deslgnute
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3-1. m'rnoouc'non it

8-2. This section contains detailed inforrnation on repalr -
Et end repl». ‘nent, component  identitjcation; voltage and:
" waveform mesasurement conaitions, and troubleshooting.

. This inforrnetion is ol keyed to the appropriste schematic *

\
,’1

diagam In this- way, all data concerning any specific .
" cireult board “and should be prefixed with the! membly

’ -‘, : circuit fs Iocated inoneplace. .. L
; 8-34 SCHEMATIC DlAGRf\MS R

8-4. _ All schematic diagams for tbe Moclel 1201AIB are -
i this section. {Refer to the List of lilustrations to find 2

; .; circuit’tw dexcription.) All schematic diagrams are. drawn:-"‘
" i 10 'show the'electronic. function of the circuitr'; and a

I ' . given scheinatic may ‘contain parts’ of sever.-il different

, - physical “assemblies. Table ‘8-1 contains; geileral notes
conoerning the symbols and conventio'is used.\ Schematic
diegarns also contalin waveform test polnts and typical DC .

e ‘are located adjacent to the appropriate circult schematic. -
" Note that all schematic diagrams are printed so the entite

- schematic unfolds cutside the "right—hand edge of the

“‘rnanual .to  facilitste referenoe from text to. ‘cchematic.

another, in regutar sequence, by lining up the nqht margln
. of one dieg'am with the left margin of the next. o

. e
5 REFEHENCE DESIGNATIONS f
-8—6. The unit systern 'of reference desimqtiont used in*
‘this. manual 'is. in accordance ‘with the provisions of the
American’ Standard. Electrical ‘and Electronics Reference,
.Designations, datei; August. 1965r published by’ Arnericen}:
-Standards. Asmclation, inc. Minor \variations, due to designi
L end manufacmsing practices not’ “specifically covered by, .
"' the 'standard, may ' be. noted.. A brief - explanation is
| ‘presented here for those urfemilir: with the unit
designation system ; PR

8—7.
L number. This - letter—number .combination is' the basic |
v 'designation for ‘each: component. Components which are
‘ ' separately_replaceable and ere a part of an assembly or ' -
: sub-aseembly, havs, in addition to the basic desighation, a

\ prefix desigtation which - identifies the assembly _ or "
' mb»essernbiy on which the baslc component s physically‘ '

located

r‘-, )
1

. ee : Components not physically Iocated on an assemblv .
; ' or : sub—assembly, have thelr’ basic reference designation -

prevent\ confusion in cases where components, notl

scner.m'ncsmoTnoual.esnoo\rme T

- “voleages;. waveform and voltage messurement conditions -

:‘, ‘Main simal paths may "be followed from onej circuit to "“\'

Each component is u:lentified by a class ietter and o

i
physicaily\located on en assembly or mb—assemblv. are
functionell’y shown on that assembly. The unit 1" prefix
" indicates a oornponent that s mounted on the chassis and
i

isnotephysice! Utofanymodule. : o

B9 AII componentl d-lowrr on the shaded erees s of the
schematic diagerns ere physically located on an etched

 number assigned to that circuit hoardle.g resistor R2.0n
" the 1A2' assembly 'Is rafesred 1o as 1A2R2). There may
" also be'an R2 on several other schematics beit the assembly
« designation - will ‘be’ different (TA3R2, 1A4R2, etc.);
" therefore, each. component in the instrument hes its own
~unigue reference desimetioin L .\5 PURTEN
810, In general the numericel desigtation of essemblies
is based on the physioal iocation of the assemblies in the
complete instrument ! Assemblies - ‘are * numbered
. consecotiveiy, beginning w:th one. If an aseembly number
Is assigned and later ‘deleted; this number Is not reused and
_isshown ' in ‘the Replaceabie Parts list: as “deleted”.

g Schematiesalso IIstdeleted tefermcedesimetions. e

B-'I‘I COMPONENT IDENT IFCATION

8—12. Section V contairs photogephs showing end
identifving locations of the ediustments for:each of the
" modules. Components located on etched circuit boards are
identified, slong with 8 grid location’ index, in pictures
opposite th 'pplicable schernatic diagram. in cases where

‘ . circuitry appeers cn'more than one ‘'schiematic, rel‘er to grid

" index to determine which figure identifies the oomponent
of interest " o . :

u‘ o
i .

e-13 rnouecesuoorme. A
e.u. GENERAL | S

8-1 5. The most important requirement for systematic
troubleshootlng is,a 0ood understanding of the instrument
circuits and their- opcration Refer to Figure 81 for e
i -block diagram and to Section IV for principles of circuit
. operation. To Isolate a trouble’ to-either the oscilloscope
mainiramp circuits or the vertical or horizontal amplifiers,
" use the basic operating procedures of Section Il) to Isolate
a trouble to 8 circuit associated with a front panel control.
Also check for proper, output from tow and high voltage
-power supplies because these voitages affect . the CRT

. V_display end oper ation of the amplifiers.

| 816 vrsum_ msrecrron.
b preflxed by the unit designator °1"", This has been doneto

v

. \8—17 lt s recommended tnat prior to using waveforms

o and DC voitage checks for troublediooting, 8 thorough

[ T

5 8'1

= :5,:»,1_



Senrice TP E T
-l'.\i3,?,--‘ Lo

: S
AR

visual inspection ‘of the instrument he made. Check for ,

_burned orilloose components, loose . wire connectlons,

faulty switch contacts, cold ‘solder - ioints. or any other S
similar condition ‘that would suggest a source of the .
faulty operatron persists p'ooaad “to. the W

trouble. ‘IF
electrical eckout, ..o

8-18. EI.ECT RICAL CHEOKOUT.

8-19 Typlcai wa\reformrl are. located near the schematic

diagram concerned . Before “attempting waveform ‘
*mea: rernents,
condiuons }shown near their respective waveforms. Check
'waveforms' in proper signal flow sequence; an incor: rect

.waveform 'ior none at all) indicates circuitry likely to beat

fault. Test points given on schematic diagrams are shown
at an electrical point easily reached dn the circult board'at’
the electrical/physical point of connection. Check typical
‘DC voltages {shown on the schematicl in .the suspected

‘circuit . to further jsolate the trouble to a speciﬁc o :
component Conditions for 'measuring DC voltages are
given adjacent 1 the appropriate schematic Always allow -

time for a stable DC voltage leve! to be reached before -
‘noting a reading When. locating test points on the boarg
assemblies, note that small ‘dots etched on the board

identify emitter Ieads of transistors and cethode Ieads of

diodes. ;,-.,'- , o LE

s When measuring pC- voltages, use .
' extreme care not to short any supplv A
‘voltagesorcomponents. R -

Note

Where two: DC voltages are shom on
.. schematics {one in parenthesesl, check
e -_carefuliy for the two different =
PR f_s-'-’measuraments conditions - described
" 'v . opposite the schematic.. When only one

© “Tvoltage is given, either set of
: . measurernent conditions applies.

8-20 REPAIR AND REPLACEMENT

g2t Neerly all eiectrical components are accessible from .~ .
‘the : component "side of - the "etched, circuit boards. ‘_'
“Component. identification fs summarized " in ‘Paragraph

‘811 Section Vi provides a detailed parts list In Table 6-2
to0. \allow ordaring ‘replacements "~ either . from -

‘Hewlett—Packard or '8 manufacturer recommended by - .

your Hewlett—Packard  Sales/Service . Office. - .Where

suitable, transistors in the Model 1201A/B are replaceable
by ‘2N-numbers shown in the Replaceahle Parts List. In -

‘cases u.here no 2N-nurnber is listed, ‘the transistor has
been “manufactured to "meet ' design’ parameter ;
speciiications These transistors should be ordered through
‘your: Hewlett—Packard SaiesIService Office giving the:

Mode! and Serial Number of your instrument and the HP o

Part Number needed

822" Mechanical and miscellaneous eiectrical parts are’ )
also Iisted in Table 6-2. If satisfactory ‘'operation or repalr .

Rl

82

'cannot ‘be - accomplished

refer “to the . table of. measurement -

) __Model_'iZO'lNB.‘ '

contact the nearest B

“ Mewlett—Packard SaleslService Office shown In the listat

‘the back of this manual.

8-23. SERJICING CIRCUIT BOARDS _
8-24 Etched circuit boards in this inso'urnent have

‘ components mounted - on “one side of the board," |
conductive surfaces on both sides, and piated-througb SR
~ component mounting holes. Hewlett—Packard 'Service

" Note M—20E contains useful information on servicing

etched circuit boards. Some important considerations are: .-

&, Use law-heat (37 to 47,5 watts, less than BODF
idling temperature), siightly bent chisel—type {1 {16101/8
diameter' _

i, inch . diameter) - soiderino iron, and smail

rosin --core solder.

b Components rnay be remo\red by placing the

soldering iron on the component lead on either side of the

board, and pulling up an the lead. If heat is applied to the o
component side of the board, greater care is required to -
" avoid damage to the’ component. (especially true for

semiconductors). If heat damage is apt to occur, grip the

lead {between the component and the soidering iron) with
] pair of pliers to providea heat sink. '

" cia component Is obviously damaged or faulty,clip |

the léads close to the component and then unsolder the
ieads from the haard : ‘

d l.arge components such as potentiometers may be

. removed by, rotating the soldering iron from lead to lesd
and applying steady pressure o lift. the. part free. The

alternative is to ciip the leads from a damagﬂd Paﬂ S

‘e, Since the oonductor portion of the etched circuit
- bhoard is'a rnetal—plated surface covered with solder, use:
" care to-avold overheating which causes the 'conductor to -

lift away. from - the board. ‘A lifted conductor. may be -
cemented back [n place with a quick—drying acetate—base'
cemept -(use’ “sparingly) having good insulating qualities.

Another methad of repsalr is to solder @ section of mod - A

oonductlng wire along the damaged surface. o

inserting a new component - lead Heat the solder in the
-~ hole, remove the fron, and quickly insert a pointed
non—metaliic obiect such as a tooth—pick. :.

g Shape the new cornponent ieads and clip to proper
Iength. insert the leads into the holes, apply heat, and

- solder ipreferably on the side opposite to the componenti

. Due to its extreme sensitivity to ieakage :
currents, “the 100 uV.  preamplifier
‘module circuit is covered with Dryfilm. .

- After changing components on this

- board, be sure all parts of the board are
R clean 2

if shipment for repair is '
recommended see Section n forrepackaging informatlon. RS

f. Clear ‘solder from the component hole befora

_
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