Errata

Title & Document Type: 1402A Dual Trace Amplifier Operating and Service
Manual

Manual Part Number: 01402-90903
Revision Date: March 1967

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

Agilent Technologies


http://www.agilent.com/
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G L O T P.tr.agrnphs 1-1tp 2~ 5
. - S r_ o .?‘, _ | '
A ! ! b S : B
| | S m.tcnou | o e |
, S GENERAI. INFORMATION '
|-I DESCRIPTION. S T : I-5. PROBES.
1-2, The ¥’ ‘Model 1402A Dual Trace Amplmer, El;;- o 16, Prnqumlcy»cmnpenb.ﬂed prnbes nrcn.u,nmmr‘nd-
ure. 1-1, s n 20-Me.DC-coupled amplifier pmg-in ed for measurihg in high tmpedance cireults, or for’
uhit which has been -designed for use with b Model redueing signal voltage npplied to the Model 14024, -

140-gertes oscilloscoves, It contains Jual pmplifying  The 10:1 Divider Probes, Modei. 10001A/B (30 Mc)
channels for -nmplifiention - of two Separate input  apd Model 10003A (60 M), provide in effective input

signals, and n funetion control which'determines the impedance of 10 megohms shunted by 10 pf.. The 62:1°
ipresentation of the signal on the Bereen-of the oseil- |, Divider Probe, Model 10002A/B (30 Me), provides
Joscope eathode- ray. tube, -‘The amptified signals from - an c(mctive input impedanee of 0 megobms shunted
the Model 14024 are applied directly to-the defleetion by 2.6 p. The calibrator on the front panel of the
plates of the CRT, Powerts .suppltml to the plug=in osdlloscope provides n square waye which may bhe
unit by the oscillobcope Co  uged for the probe compensation ndjustment deseribed

13, The Model 14024 prnvldnp the Mndel “0 sertes . in Cthe Opumtim, Note ' supplied with" the .pruhe
oscillosmpes with calibrated sensitivities from § ‘| 7 MANUAI. |DENT|F|CATION

‘millivolts per centimeter to 10 volts per conthimeter, S
"DC-co'pling is IlV.iil.lble at all sepsitivities, withpm»' _ AND CHANGES, !
vlbion for AC ‘couplitig it the input, ‘The Model 102A - 8 Informatton’in this manunl npplies direetly to

. “Model 1402A: instruments “with iserinpl prefix of 709- .. .
~{sce manual title pige), The serial prefix-of and
mbtrnment is the first three digits (I, e, those before
the dash, 15 1 000~ 00000) of the serinl number stumped
on a plate attached to the rear panel, -Appendix I, -
Manunl Clmnbob, pr nvides infornation {o adapt this

muy ‘e used in elther vertical or horkzontal plugsin,
cum;mrtments of the Model 140A Oscilloscope, wnd
sensitivity 'is the s.muz hovizontally ns vertically, -
iFront-panel gain ndjubnnents nre provided to eatibrate .
the - sensttivity “for both amplifier channels, Fre-,
quency-compensated p:uheaiuru aviil; 1ble foruse with

402 v Parauri ©. . manuat to an Instrumient with any serinl-prefix lower..
‘the MOdcl 1402 (see Pax u,rlphl 5) e o thap 709« . Serjal: prefixes. of 6525- und below ure -
-4l dual trace operation, the tW“ Sil%"-'l" are coveied in nnother manual,’ hp Part No, 01402-9900t,
presented on the sereen efther on alterpate sweeps ol CAny errors in this_ manual when ibowas l)rinte;l e
the' time base (ALT) or alternately on the sar.e sweep ealled Errata, and these correetions (if any) will ap-

(CHOP) at n chopped . kate-of ‘approxtmately 100 ke. * . piar on the hL‘[l.lt’lh‘ chmu,u sheet hlclu(lud with this
 Except for special cases such as single-shot high- o manal,
~bpeml phenomena,. these twa modes accompmndite nll '

Jual-trave :1ppllmllons. Inteenal triggering udos the - 19, SCOPE OF MANUAL-

Channel : A signil; optionally the combined sipnal may ~ 1-10, 'This m.mtnl supplimnpcr.&ting find maiptenanee |

bt selected for trlggmtnp in the ALTerpate'mode, ‘In *° instruetions for the 4 Model 140°Al)u.tl’; race Ampli-
single trace operation, either one of the shgnals is - fier. The inmnn ation in this manual suppleinents the
L resented: while the opposite channel ty switched off. manuals for the # bodel 140-series os¢ilinseopes,
‘Algebraie- addition (A+D) presents the sin of the two - If a time buse or other piig-in unit s used i com-.
inpat signals, Dual X-Y displny:a iﬂbl) are pl)bbihlk‘ " binatlon with the Modet’ 140.2!\ rurerulm mth-» nunual
(see Fig,ure 3-8) . i R -fox tlnt plu;.,-’m. .
R L s:cnou oo
e e INS'I'AI.I.ATION - g
Gl D ST T O L R T
-1, lNI‘I’lAl INSPECTION o _‘ S T X [-‘LE.CTRICAL cnhCh. Cheek the,eleetrien}

! performance of the Model 1H02A as sopn as pnasihlc
; . v after receipt. Parageaphs 5-3 through 5- 12 epnipin
e _tgen:hzgﬂ::&: “:l;,:g: li1;’eki::i.(:$::tu§;lkigl n;::;;ff b&&’;&: perforniance check procedures which will verify-in-
“he in!btrument for extersnl ‘damage sx;ch as broken : © strument operation within the’ spretfieations listed tn

' ~ by T - + ) »

controls or connictors, smidents or seratehes on the (::‘::’!lﬁylulmng{':ﬁ’b;t;ﬁ::n:b ‘;:i’;::;;g::slhi ‘;3;“:‘:,:‘:_:';'(‘:{ -
- urfaces: I damage'is evident, sed Paragraph - ' .
g g:—lgﬁ)ﬁrcfmn;’n enld 9;1?1]_;#“ ;:Tutc\;idum’u?:l rep'\c‘ki:[,iﬁb,- ‘perform within the specifications when recefved, refer o
“jnformation. - If the: shipping eavton is not dumaged, oW lp rurm,:‘l.:phi 2-‘: ;or reuumnwnqc d c.""'" pmcmiuro .
" check the, cushiontng materkal and note any signs: of - BNGFEpRCEG hg Inforgation, - ' '

S22, ' MECHANICAL CHECL, If uvn el d.un.ll.,e W0

pevere. stress as un indication of mugh handling in - 2_‘. CI.AlMS AND REPACKAGlNG. _

: _trn.nsit. If ithe instrument appears undamaged, per- -~ . .
. form ‘the cleuric.ll Lhm.k givvn in the followln;, o2 5 It phybicnl d.mm,e s evident or i thuin:,lr..-. .
o pamgmph. T T N T ment dous nut mcut bpecmcntionb \shun rucei\mi

J"'iJ' et -l

sre

hay Y w6




Sectlon ll A

' ‘P,aral,rnphs 2-6 to -3 B o o

notl(y the carrfer and the nunrobl lluwlutt Putk'lrrl

~Sales/Service Office ' (see hst nt rear of this mirnual},
- The Sales/Service Office 'w
replacement without w.niting rnr setllcmenmruclaim
‘wilh the currier.

sl afrange for repairor

‘ 2.8, . The originnl hhippim,cnrlnnnndpuckinmua!cr-'

inl, with theioxeeption of the neenrdion-pleated pads,

. shouldheuscﬁ for reshipment,  Thenecordion-pleated

p.lda are, fatigucd with one use wd are it reusable,

" The Hewlett - Packard Sales/Service Office will nlso

provide information nnd recommend; itions on mater-

" jals to be used If the originn) paekaging material bs

not avajlableoris pot reusable, sMaterials used shouid

" include; (l)n(luuhlc-wnnudcnrlnn {chetk withn frejpht .

carrier for test strenpth required), (2) heavy paper

“or bhf.‘(!lb of eardboard to protect nll instrument sur-
. “faces: use extrn material around prujentinh paris of
- the inslrument, (3) i least mur incheb of tightly~ -

I:
o . ’ N i;- R ':-\'

Ve

Kowel slal fst STV ST DI R S L

2-8,

: eil!:u
“as rovertiend nmpliricr in the lowerplug-in compirts

nnm |1
o

. : ; N
b ) |

U Mdel 102A

) .

picked shock-nhsorbing materinlsurroinding the in-

strument,  Close the earton securely with durable

shipping tape, I the instrument ts to be shipped ton
b Snles/Service Office for repalr, nttach it showing
nwner, model, hcrin! number, and lupuirb mquirui

2-7.PREPARATION FORUSE. .

In the Model
140A Osuill:)bc:)pu the. Motlel 1402A ¢an b used i
plug~in vompariment, “bhut 3t is normally used

ment, while the upp:,?r mmp.trlnwnl is used for the

- sweep plug-in unit, To tnstnl] the Mocdel 1402A, slide’ -
~the unit intothenpproprinte compartment in theoseil- .

Lack the plup=in in plice to en- -
. sure pood eleclriml and mechankenl connection, * All

loscope front panei,

necessavy power for the Model 1402A s - mmpliml hy
the oscilloswpu :
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The Mmivl 140247’ is n mupnnc»;m.,,-m unit ror
- the Model 140-series - Oscilloseopes,
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‘Model 1402A - 1, T S Suetion

ORI VIR T BT R T T S ‘ S Paragraphs 3-1 to 3-12
‘ : -]:. ‘ l‘.:‘; . . ! B A -..l B B ' ‘. - . _} ) B : : |
w L 'S!C'"ON m. . B
SN S OP!RATING INSTIIUCTIONS EE o

” '—‘~-3-I. muonucnou.. N © 3-0, CHOPPED, - In CHOPped opermon the Model !

L _ . 1402A switches chamnels nt n rate of approximately
i 3 2. The Model 1402A Dual Trace, Ampltner containa 100 ke, so both signals appear during each sweep.

:‘:&e‘:.mgi‘“g’;hcg?:::ll: f 0:5:::9}):(:::;?::%; dtil:sg) ;’lﬂﬁf Chopped operation is intended for comparing signals
.- Model’; 140-geries oscilloscope, With the exception -which require sweep speeds below about 60 micro-,
.7 of FUNCTION, A POLARITY, ! and. SENS CAL,.all ,; _seconds -per centimeter, that is, sweep speeds which
" controls snd inputs are dupiic.tted one set for: Ch.tn- '": are low compared: to the 100-ke switching rate. 'This

. - type of operation permits precise tinme comparisons
: net A -at left, the other t‘orich.umel B at right. Fig~ , X \ _
ure 32 iists the: functi uns ot the controlb .md " because both;signals are displayed unthe samesweep, - - -

When internal triggering is used, the Channel Asignal

connectors. Lo 1 '_ ) :,- S . 15 used to trigger the time base. ‘Switching transients: B
sl © “:are ‘blanked' when the Model 1402A “is used inthe ©
-3. OPKIATINO PROC!DURIS,-, PR e vertical {lower) compnrtment nf the Mmlel 140A
3 4, Figures 3-3 through 3-8 give step-by-stepurev C oscitiobcupe. LT e e
*j nting inutructions for ' the Model- :1402A,. These = e FRE R

: _instructions are keyed to :individual controls, Addi-.
. } tionnt information on the vartous modesof preseatation -
‘i ‘igiven .in Paragraphs 3-6"through 3-13; " The.DC.
Balance and Sensitivity Calibration ndjustments, Fig-
‘ures 3-3 and 3-4, ‘are to be made hefore using the
" 'Model 1402A; Sensitivit cnlibrattonshouldbechecked -
“‘each time the Model IXGZA is tratisferred from one - Y :witchim, tA “;’OPAR”:{ t‘: nergn:we( )iii The ﬁ-t
" compartment’ to the other,"or from one oscilloscope \mo e presents thesum of out-of-phase (differential) -
‘to another. ~TheModel 1402A may be used in either . sigmls, orithe dilierence of in-phase signals, Com- - _
_vertical or “horizontal plug-in compartments of the ,,mon -nmode rejection may be improved by slightadjuste
- ‘Model 140A oscilloscope; however, chopped blanking ' - ““ment of one sensitivity VERNIER :or the uther to nuil.
" akes place only when. the Model 1 402 A is: used in the “thecommon-inode signal seenonthesercen, Useonly
lower (vertical) compnrtment. Lo i -one VERNIER Inorderilo nnintnin nutlihrutmt:tispl.ly. o
f oL s L I jl_ R .7 3-11,DUAL- X-Y. T\w)intlepemlunt X- Ydibpl.tys mayr .o
R T ' T ST be presented.on the CRT of the Model 140A Oseillo-
‘f ;, 5, MOD!S o; PI!SINTATION. Cooi 0T seope by usingtwo Model. 1402A plu;,-ins,ornneMmlet

: . .171402A andanother 1400-series dunl- tencevertical am-
/3:6, SINGLB CHANNEL’ Either Channel A or Ch‘m' plifier, Operating . instruelions are plven in- Fipure '

y
" nel B may be displayed by switching the FUNCTION 3-8, ./ For X-Y mensurement above 10kethedeln
. : v g 2lay line
*_control fully counterclockwise {A) or fully clockwise - - of the Model 1402A may ct A
ay ciause phase-shift ermes
" «(B). In either position the unused channel is switched - *;onter than 2° when used with a 1400-series plug-in

v 27ioff, so ‘that it 'is ‘not- necessary;to. disconnect input that does Y w
S “th pot containadelay Jine. Two Model 1402A's, .
' signat. ‘When internal, triggering is used, time base however, are matcked closely enough that less than

’3 10 ALGEBRAIC ADDIT!ON In AbB uperntton, the
. /sum of ‘in-phase signals applied to Channels A und B
4 ‘I8 presented on screen; or, inthe caseof out-or-ph.nse
' (differentinl) sigpals, the difference of the two signals .
" is presented, Differentiul (B~ A) operation isobtained

N - trigger ing is f""“ the sig{nat dle;‘:lnyed i e . 2°of phase shift beyond 100 ke is nsnurod,‘ and l(‘bb
S - [ N

A 3-7. ALTERNATL. " In ' ALTernate operation, the '}, th'm:t to 1 Me.is typiutl : - S
EER i Model 1402A connects the nutput of one channel to the - 3-12, Ii hibher-frequem.y X-anemtion is dt‘hhﬂ(' the :

o - CRT for the ‘duration of cne sweep, and the output oi }futlowinl_. modilication mul 'utju:,tments inu-.t he per

i : ‘the other :channel-for, the duration of the next Bweep, formed N T _‘ ‘ :

' —Alternate operation is intended for. comparing sign.lls ERIO o N S
e ‘which require fast sweep speeds, 'Although the sweep . . Dib(.()lllll‘L't the de .1y Iine in hotl: Mmtcl l-iuzA'b.‘,'

. 'J ‘may be triggered by an external trigger signal which : .
T LN synchronized with both ‘yertical ‘signals, internat v b Cmsnectn 10-20 nhm ‘l/-t w.ttt I'l.“)iblllr hetween _'
R triggering miay be used, .each sweep being triggered _the L402/R408 jumtimmnd LAO4/R4IG juncttnn in both S
5 .~ by the signal of the chnnnel which is about to be pre- : Model 1402A'€., !tet’er to’ Fi;,uru b= l-i T .

Bented, ./This ‘mode .is useful,when two signals unre-:. .- _ Ly
- Jated ‘in _time nre to be displnyed See albo Pnra- - e Connec ta 10,20 nhm, l/4w'1ttmbistm i:etwuun Lo
grnphS 8 R f : » LT the i LAOE/R40T junctinn ;‘uid Ifloa/ltMIjumti(m in mm P

b3

L : o Model 1402A S,
3-3 ALTBRNA’I‘B, 'rms BY, CH/ A ’I‘his rwte 5 _ G C

. similar to’the alternate mode of operation descried . AR AL, N()TE
- 5 in pnragraph 3-7,  except thatjnternal sweep’ trig-." -f" B R SRR s e
i _; ‘gering is’ Irom the ChnnnelAstgnalouly “This method 0L Jumpering, thc nmptiiier Iemts With
Sof. triggering permits accurate time com;xtrisous be- -_ ;;' S0 sthese resistors tl.l;tlpb chill.ttiml

o tween the two signnls. e te:uiencien. DRI




CSeetlonm .. ST Model 1402A
Pnrngraphba 13 to J 15 i P : C S o :

H

. d. Iﬂbh\ll the Mudcl MO.!A'b ln the Mudel MOA, em dlh'pl ay iy he puaitiunbd apywhere over the 10 ‘
R nnd insert tie same high-frequency signat into mth © - x 10 em aren of the CRT graticule without significant -
Yy T units using Channel A or B funetions, ; _di.n,mrtiun or loss of bundwidth,  Figure 3- lillusnntea r

. Adjust C433, C441, and CA61 in the lower Model typieal bandwidih eurve, o

. 1402A, ns nnceshnry, be;ween the 1-10 Me hand for ' L : Co L Y
minimum phase shift on n 462 line display. C461° is T R ' : :
dominant through the 14 Mc band, CH41 fromdjto 8 - - _— - oy T
Me, and C433 above 8 Mc nltlmu;,h wll three inmmu BT ; : —— '
to some extent. LT o B

S The maximum signal bill'.‘b to’ minimi?etlihlmliun nre : : : ey o
' L5 100X010-em for signals below 10 Me, and 6 X6 em o P B 1 -
" _(centered) forsignalsabove 10 Me, Wlwn these limits .~ p _ - : RE o

.7 are observed, the 1402A X-Y operntion:may typieally

. be less than’ .5° n[ plmae hhm or dlslorllon thrmlg.‘s '

1
viol i 20Me o 20MC - £
ST p3-13, ‘When nmnnl use of lhe Mmlcl MOM 5§85 m,mn : N 'SPBE%’:P::‘::’.F%N';___/
Lo e desiredy remove: the resistors installed above, qud S
- reconpect the delay lines, < The Model 1402A: in the © M e
~ upper_compitrtment should stilt he calibrated,: The A EE
.- :Model F402A in the lower compirtment - must be re- .
7 compeasated for high [requency performance, ujing
~the pmcc(lure bll[)plil’.'(l in P.trn;,r.mh b- 25. T . ' e —
B b 4CM BCM 10CM

’ ‘3-14.BANDWIDTH. S e R

SR N N The bandwidth b[)ﬂtiﬂulli()n of the. Mmlcl HOZA .' s - ) . ' Lo
WL is 20 megaeycles, referenced to a low [requency dis-" . . T TR a
: “ _|pl:}_y ‘of 8 centimeters. . Lincarity 35 such that the 6- oo IFigure 3-11 - Model 14027 Bundidth -
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Madel 1402A°

“seetion
Fipure 3-2

Sy
oL ;

1, ‘Pnbilh)ns (.'Inmwl ;‘\ tr u'é vcrticnlly_m_f CRT,
: ey S
2. 'belecth b!?llbi“vit) n( Ch.nmol A ] R

3. vai(le:a wntlmmﬂb .uljnbtnmnt betwm‘u slvp. 5 of
a --bLNbIllVI Iy: bwiluh L ‘

4, B :ll:\nces (.h:umel A nn:aplifierftu prv.vunt verti-
o ceal skt of trace when sensitivity is changed,

6. Selects bi';.ta.ilg' displayed, mode of display,
inten n.ll tri;,p,m'im, _

6 '-Delerminen pnl n'ily of Ch.mm: A clmpl.u :

-'Z,I' .ll.mceb Ch.lmml B .m:plkfim, ‘

IS."_beleLtb benbitivity of Cll.mnel B

9. vauleb cnntinuunb :uliubtmeut bntweon bh‘.‘])b of _
_’A b[-.l\blTIVlTY o o

R

stgnal -(Chinnel A or cmnbhmd} to be used fm R

L
o hewmp f !
oy Sty
'
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St
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11,

1,

RES

3Slginl inpm mmwch)r t'm" Cli;mnul B,

Comects’ oN) un cli%umnmts (Olt) bll.,n.ll tof.
© Chlusnnel B,

Calibratds Sensitivity of the Model 102,

H v - .-, “ - ‘A". : | - s E .
'Cunhg_cts or discommects signal 'm_ Channel (A,
.bulectb AC c:mplim. m* lJC m)tlpliu;. at Ch;mnc
A input SR .,!‘ .

: bi;.,n.tl inpul u)mwutm [nr Cll el ;\

v

Positions (‘,‘I‘l:innol'. B lt';ic'jeé_ vertieaily on L‘R"I'.&
Loeks pl_u,’:-‘ih unit in pll'.l'u':'é.-_!" .' '

g

belm- ts ;\C cnupli::;, e l)C mmplm;, .\t ( Sl '
B input. L .

!
Lo
i
;

[IE X S

. Figure 32,

Cuntrols.and Copnectors o




- SectiohNI
' ' Figure 3-3

3 © . Model 14027
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et LEVFL to FREE kmN

belect Gh.tn: l!l A. , - o LT
Set INPUT to OFF. L

bet Ch.umel A bE.NblTlVlI‘Y t:) 02 V/LM. |

Center Channel A POblTION comrol R S ;% '

Adju:.t DC BAL. to center tr.u,e.

Release BEAM I-INDER .md recenter trace with
DCiBAL.

Adjust DC BAL for o vertical shift as SENSl- -~ =
TIVIEY :is vuried between .02 V/CM nnd 005 S o
CV/CM: : _ S
Select” Ch.mnel B mui repent btepb 3 throug,h 0 B
usm;, cn)rrea;x)ndhu, (.h.mnel B umtrolb. P
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' Model 1402A

1

En o - . _ I‘ . . Section I
o : : ' Figure 3-4
! .

e

sk FHAEHLRE
L Pt

. b0
' M L

“"'E{')‘:] »nu'u (MY l“b A i

. [ N AT a
. N‘, ll’ \. -
) i s L i
. |
u o .
.m» - n-p m:h- : . ’:5' K
b i

@ - ’nl“ ~-"-:

ey ‘ﬁ.‘f- !

e pb

g

.'-' nmr;

. > i -
525
R Illil RLE

&‘r )5

l{ ﬁi})
.

e

: |m.b~,.n

..’A‘

t ufcyclt‘b o R

b

4,

&=

6

.. Set Channel A SENSITIVITY

belmt (.h.mne ;\

.set C!l.:llllll.‘l.t'\ V,BRNiEIUo CA[._‘.'V ‘ L o
to ;1 V/CM,

TEe.
b

':'fc:ommct- v c';\mmm"roit o cniinuei 'A_.mpu'r'.' |

. . S ; T
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bel bWEEP TIME: tu disp!ny i cunvenient nunlhur

_ Adjust bBNb C.-\I.- for exnctly 10 centimeterb of
vertical denet.lion. B .
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Seetion I s ! g - Model 14024
Figure 3-b Ve o o
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AR R Set COUPLING tv DC if DC unlplink is ue-,ired B :
S, orto AC to bloek I.m,.e pe: umnlrnwnls. '
) Lo R
A 2 Coumeet signakto INPUT, R '
. o 3. "Séioct‘ ‘Chm_u:mll:?\ (ur B),
b 'bol bE.I\bl'l‘lVl’IY to the deaired r.mge For
S c.llibx,lted bensitivlty, st VE.RME.R to (,Al..‘ ;
5...'bet A l’O[ AR[’I‘Y to (;) for- norm.li pubitive»ul) r
\ pl’ﬂbelllnlmll, or Cto - (=) inverted display is
g codesired. ('I‘his c.untml ib efreutive for, (.h.umel
o A unly.) . R
— .;{'- ™ ._.‘ e
Fi;.,ures 5 bim,ie Ch.mnel Oper.ttiun oo
B ; o 3 01p50.1 o
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Model 14024 -
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Section Hf
Fipure 3-6

: j’! bk FHOTTR
NN

PR

R S,

L'i}'

T e

~ Comneet (me'bign.nl to Chinnel’ A INPU'I‘ -nﬁ(l
©set; Chiannel A coitrols: i deanud (pmoeduro
blmwn in Fu,uru 3~ 5)

b

Cunnu:'t bﬂm)llll bi|.,]l.ll t (,h.nmel B l;\PU l‘ .md

- Bet (,h annel B contpuls ps tlebh‘ml

belect CHOP for dlspmy of both bign.lls‘ durinp

the same -sweep, or ALT for display of bi;,ll.ll"::’
{Chopped aperation 1b‘

on  altermite  sweeps,

suitable for slower sweep rates:; alterm m: upn

- tion far fast sweep rates, ) ; B
: , Nntc -

' Intern.ll trigg,erin;, i the mmlu blmwn {5 on -

f

both - channels - (alternately); - the next: two - -

-clockwise. positions of the FUNOTION. um-
tx‘ul usn the Lh.mne A bh.,!l.ll nniy, o

019501

- -Flgure _{i-ﬁ.,DugllT_l';lpc Operation . -
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Model 1402A -

~ Figure 3-7.. i
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Looseleet AvB, ol n J
2. Cuinh’vc_t one signal tu'(,'ll:m_mﬂ A INPUT,
B ; Co P N L. : s sy i
o 3, Connect second sighal ‘to  Channel - B INPUT, . i
A et A vc)t;nnrrv 'ro_m,_ . g
L .i ) . Lo |
3 5. _bet b[-.l\bl FIVITY &awltclteb hs (lEbh‘L‘(l with iden- :
B g _'Hc.il beltim,s fm bebk rebmtb, '
I\r.)to 1 l
!..1 :
Dilferenti.ll (B A) nper.\tmn is omuined b}r j
beltmg., A PO[ AR[TY to (-) in btep -l _
- o !
]
" Fipure 3-7. Algebrpte Addition. : _ S
i iy R 019501,
i g s s
s : [ B
Gl Bl Rk O .
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‘Model 14024

c L Set. E'UK\L'IION of Vurth‘dl (lowor‘ Mmlel I-IO"A

seetion I
Fipiren 3-8

) .
: o

‘, L I SRR 1]
PR

b
]

. plug-in to CIlO!’. Vo
plm,-lh o ALT,

_ mul Ch.\nnul B [Nl’U'l‘ ol vertmnl {ower) plug-in.-

4,'=Cunnuct X (lu)rlmntnl) shgnals tn Chatmel :\
L ANPUT and Chansel . B INPUI of lmrimntnl
' =(uuppor) plug- -,

]

. (lefleutlon. s

i

! r.iutlut,th)n.
by

2, bet I-‘UNC’I‘ION of luni.wnt.\l (upper) Mudelliﬂ”;\' o

5, -Adjust - vurtiuﬂ' benbitwities for nlebhurl Y-'-',-

3. _'Cum}u.t ¥ (vcrlic.\l) bi},lllllb to Ch.nnmlMN PUT -

3."

Lo st oriaongat Ht!llbili\f‘.'lit.'b for tloebh‘ml x-._-_'

.n necessary, switeh lehnn (lnwm) IUNC
-mired compartson of ‘X and Y signals s oob
*tadned (Chamnels A with A and B owith B, or
CA with B oand B - with

‘ gmmnm red,

T

TION contro}l owt of wnd Inky CHOP antil de<

A). Use POSITION
controls -to ide m[y \shich k‘hl]!l]l.‘lb are béipg

1
i

'lhe A POL ARII‘Y h\\ill‘huh ean hu used to
mvursu Ch mnul :\ Hh,nllb ln lmh plup-ins,
] l.

. : mm '
Two blg.,ll.lib upplied to & Model 140 IA (set
Cto CHOP) may also beé compired with one
Csignal ppplied t blm,lu-l:h.umul plug-in
in me uthor Lmnp.lrmmnt. ‘

e

S _I-'ig'u:;e__S;-B._ I_)u';li‘;)(-?’O;ibi;ut'io_n-[m; Two Inglépn"mliet'_l‘t__‘Dis_p'tf.}ysnf
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| Modell402A o

g

“g=.4-1. ov:uu DESCRIPTION, -

© 422 The % Model 1402A Dual Trace Amplitim top-

thins five sic l‘il‘tuilb' two tndependent differentizl

amplifiers (Ch.mnelh Abhnd B), anoutput smptifier; o
~switching Lirmit, ko trigeer amplifier, 'The re-
lationship of these elrenits’ is hown in the bloek

. dingram, Figure 4-1,7 The nput signal for ench chan--
S nel s DC-coupled or AC-coupled through un input
"",'utlenuntul ‘- the amplifiers;, or may he disconnected
No input attenuption is used onthe three most .
.ﬁ,,_*benth!ive ranges. - With the exception that u polarity-
Ciireversig switch 18 provided for Channdl A only, the
©Ctwo dnput anplifier ehannels are essentially identicil, ','-

- 'The switehing eircnit turns.on either or both channels
for one of the five modes of presentation selectable .

(OFF).

by ‘the FUNCTION. control (A, ‘ALT, CHOP, A+B, oy

LB, Sl from elther or both (.h.muel A e Cl: m-

L nel B is’ applied to the differentind output amplifiey, -
" whiehdrives the deflection plates of the oseilloscope’

* enthode-rny tube, A part of the FUNCTION switch bs

- used to seleet either Channel A signalor the combined
! signal from the uutput amplifier-foy application to the ., -
o teiper ;nnpliliu:. :

The differentinl bit..ll.ll from the

steigger amplifier

coseope to ntime base pmg»hnmit for sweep:tripgering,
“The single sensitivity eallbration'contrnl, SENS CAL,
Cis' Joekted by the output umplifier; the two faput ehan-
“nels do pot require. separite front- -panel gain adjuste -
Loments, since these eireuits dre very hlsenbilwu tu ,

' m,inp mul tempm .llm'c L‘ﬂl.‘t‘lb. i
v

4 3. cnncun DETAILS. R

-1 4. Tefer to: the Sehenptie mm,rmnb thmug,hnut o

the. following cireuit tlubc:lptiuns. Chaamel B operi-

L ttion’ bs -simtlar to Chamel *A, uxvupt &a. .mtml m the
Ch.mnel A(ll"bcripth)ll. Sy :

= 4 5 CHANNEL A : Lo SRR
e, 'I‘lw sl;,n.xl is AC- OF DC cuupled tlnuughbmh\j
“and S101B o the input attenitor.
_ sensitive settings of the attenuator, two b\}ill.hwufel'b .
L oure used to bypass the attenuttor seetivns, hnd the '.
-,__ch.uu.,e of sensitivity is il(!l.l’.)lllp“h'ltd inthe amplifier,
“} - 'The next (,02) position nlso uses ho ‘input_ngtention, : -
~The: rentining less sensitive ranges bwml: inoneor.

two of  the, four attemitor: networks, which pmvhlo

“+ attenuntion ratios of 2.5:1 (RITL/RIN2), Bl (R
RIL); 10:1.(R1017R102), 100:1 (R103/R104), Variable

- enpaettors iy these networks nre ;uijnstud to maintain

L 'thc:so dtl()‘a for lli},hfl't‘q\ll}mﬁt‘b by uup.tcltlve:l:vibiun, :

‘4-; lnput uvurlo.ul pmtcctinn bss . pmvidud by R120,

’}ﬂoxaao 1

V102, and:-CRIOL

))05“‘0!1 ur ;the trace. Mll not e:l;ift.

is comocted thirough the vseillo-

\ -DC: BAL control R140 adjusts the
< DC-level th-the lower half of the umplifier, so that
Wil no input bigndl the emitters of Q103 und.Q104

" will:be at the same voltage, Thus when wmplifier gain
“ i changed by operating SENSITIVITY -vontrol), ‘the '7
g 'l‘lw VERMI R

© . seemONWV o
clncun o!scmmow R

N mtim}s. L

S Chanpel A by 5103,

Cqueney is 100 ke,
©haened to gromel (ALT fupetion), the etreuit s based.
©off-in oo monostable conditiviy and wil) produce noputse
W5 enehcthme - the negative-going g

4
. bm.llnn lV .
l'ur:u,rnphb -1 lo 4-1)

mmtml Ri40, when rutited muntervluckv.'iw I'Ll.llll'l,‘b
‘signnl mnplitmlu hy shunting signil seoind the hases
~of Q103 nnd Q104
“for all rangek of SENSITIVITY except .01 and 005,
which are ealihrated (after RIBOC is eorrectly snt)
by R1G0A - and RY50PB - vespeetively, © The output of -
differentinl nmpliﬂer Q103/Q104 can he reversed In
POSITION contenl - RIT0A/ B
vakies the DC level at the output of the Channel A
eirenit for pesitioning of- the display on the CRT,
Slgnnl is. wupled through bwnclmu, dindes CRIM mwl.
CCRINB (whew' these :llm!u.s are bwn:-hml on} to the
untput nmpliﬁm. ~ S
4. s swncumo CIRcun, :

A= 0 The :awltvhim, cimut vunsists - nf W hlm.khu,
nbcill.m)r, an-blanking . pulse umplifier, ond bomnlti- -
- vibrator:, The ywitebing cirenit applivs either ent- -
off bias ur eondueting bis (1) the switehing thiodes nt’
- the output of each amplifies ehibmel {(.!lll() tlmiu;,h
CCRI113, ‘nnd CR210, through CR213) and thas deter-
" mines which-ehannel 15 on -t apiventime, Fipure 4-2
ib fe billlpliﬁl.‘(l nlim,rmn o tlw bwitclnim, cimm.

.4-— 10. -‘BI.OCI\!N(; 'ObLll.l.A'I on,

Jitor Q301 can be astable, mtnu)htuhln or disabled.
When the. umiltm of Q301 35 returned: tlnuup,ls 1307
to" the 5100 yolt supply {{CBOP- function), 'the eireust
s permitted to. oscillate  with o frec-pamping fre-’
queney of nbout’ 200 kilcwyc.lma. The' positive-poing

voltage at the eollector-is coupled through C8217 o S

switeh- the mnltivibmtm' sinee’ the multivibrptor
st switeh twice for o fll eyele, multivibrator. rrn»._-'
- When the emitler of Q30138 ro-

rte sipnal-is recelved

“through. €301 and CR3I0L, 'lllllh in-the ALTermate

- mode, the. mumviln ator switehes ouee for sachsweep T

"On the two nust | 2ol the time e,

Opening the emitter lend i the A,
mB, o B pu.silmns (|i‘nlhl(“: the eireuit !m tlwaw

.-!
!||I[7\

4= Il..ylu\l\l\mr‘ PUlbI AMPLIFIER. *l‘l':u posi=
Ctive-puoing pvutiun of the pnlbotmmIlwblu)ckin;,nm'll- :
“iator has o m:-,:ct o QU2 the negative backswing,
*however, turhs hnh transistor ong produei g i positive :
pulse which blifks the CRT beam, Fransients caused

by switehing in the CHOPped pode thus do ot wppenar -

“ty the CRT sereen.” The Hme period between the -

start of the Mocking oschll llm ‘palse and the negative-

poing backswipg s nbout 20 panoseeonds, which
corresponds to the sinal :lulny introstuewd in theoutput -
mnpliﬁur
uny transtent which by appear, - CR303,1s reyerses
binsed tn CHOP ode, but jn all- ntlwl"powiliuxm s

; fOl\'n'-lld-billbL‘(l to- ;,mund mulunimbtv bl.mkim, h:.n-—

bit‘lﬂb» S

RIGOC ealibrates amplifier gatn .

l)upumllm, o l[m o
: ’p()bilh)ll of FUNCTION swilch, 8301, -Bloeking Oseil- ;

Chins Blanking starts atthe same thne Ag B
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* . 4-12, MULTIVIBRATOR, “Transistors Q303 andQ3od
~'nre cobnected in u bistable multivibrator elreuit, De-

¢
I
oy

". .

" Bection1V.
Paragraph 4-12.

©cut -off {output more ponitive),'
_yoltages,

nr

£

pending oh the position of the FUNCTION switeh the

multivibeator . may be switched by positive triggers.

~from Blocking Oscillator Q301 (ALT vy CHOP), locked
in either of its two stable states (A or B), or disabled

(A+B): Figure:4-2 jllustpates sigonl conditions for,
ALTernate operntion at a-time when Q303 has heen

switehed on‘(output more negative) nnd Q304 has heen
With these output
CIILL and CHI1Z2 sre forward-biased,

- which shorts.Channel A signial.- The current of Chan-

¢

are ' reverse-binsed, which diseonnects Chamel A

fore “off”, In Chanpel B, diodes CR211 nd CR212

- apre binsed .off ' and CR210 and CR213 are foward-

3

i‘,';

binsed, which permits signal from Channel B output

‘transistors Q203 and Q204 to be coupled to the output.

“pel A oubjit trimsistors Q103 and Q104 ows through
Q303 of the muitivibrator, Divdes CR110 and CR113

* output from tiie output amplifier,” Channel Ajs there- .

i

Model 1402A
amplifier,’ *Channel B s therefore son’?, When the
next sweep starts, n positive tripger ‘
verses the stites of Q303 (off) and Q304 (on), 'Thix

reverse-binses the fouy diodes which wereon{CR111,
© CR112, CR210, nnd CR213), and forward-binses those.

“whichiwere nff (CR110, CR113, CR21}, nfd CR212),
CThus Channel A is switched .on and Chitnnel B s

switched off, and for ench followlng ~successive
- Bweep,.

onand off,  In CHOP mode,:the channels ayre switehed

" at a 100-ke rate, as determined by the free-running

pate of the blocking oseillnlor, - In the A position of
the FUNCTION switeh, -12.6 volts is applied through

R332 to CR211 apd CR212, which forward-hinses these

diodes and reverse-biases CR210;and CR213, - The

; “pultivibrator bs disabled by R334 which Himits current
“avatlable to Q303 and'Q304; und the output of Q303 i

near gprownd - (less hegative than when conducting).

“Diodes CR111 and CR112 are therefore reverse-
biased, nnd Channel A signal §s coupled throgh CR110.

from Q301 re-~

the two channels will be switehed alternitely -

i I

¢

i

n

[rrtimmre R SRR

BLANKING CHMOPPED. i~ _
: - PULSE BLANKING 3
T 77| . AMPLIFIER: * 7O :CRT :
g W cf Tezoz .. CATHODE . N
- : g ] 2 myB -1 S —I
g o N wos | |
i T ; t R V '_ I '!b o 1. . : . . .
; i : : Lo -i;naaa T CRIN. - L CRI2 ‘f
. B . - JU e
. - .7 §—= @~CHANNEL A SIGNAL—> —¢
:Il . i i b '] . ; i E . i . . 4 ‘.' 15
K 1 Bl o 3 om0 CRIIZ ¥
I R o ey | ok _
! ,l | G . : _mlao Ty B o 3 , Jd w’
I IR -1 N\ R RITS. RI74 |
| ALTERNATE |: BLOCKING |~ T — W M—e :
| ey osegaor e A T
g AT o PR ' z !
- 3 : CHOP) . L [A+8] -
. 12,6V
! A9 , o o i
. - I jerri0 - cRu
IS ) 1 T . L
. . , . . ¢~ -CHANNEL .B SIGNAL=> — 1| {1~
] - : . } j . .} : _"E ' ) ._ . ; . ;. . . E ..!_‘ .
EUART 4 Smaz | Y CRAL CR212 W
4 ‘O_J .._:|| . .: . . . . :. . N - . | :
. [GA° [riT) | [chor] | T o E
. S on R e — iy _._VEB%XB_' _ : e
| R3o7 | T — . 1
:' ARG cur oFF) | R N v
T vioov LT . _ TV
: D oy o QUTPUT.
‘ T - Lot AMPLIFIER ¢ N
- ; [ ) JABRA—C D] .
) .
§ ‘Figure 4~2, Switching Cireuit Simplified - R
S e R e L s 01050-1
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Model 1402A

" and CRYI3 to the output muplilirzi'. In klmh'pusitinn '

of the FUNCTION: switeh, thereyersesituation holds .

~true, With =12,8 volts being applicd through B335, In

the A+B mode the multivibeator s also held oper-

' atiye by R334, and -12, 6 volts 1s ppplied tothe junetiog
of RT3 .nnd RUT4, which forward-binses . CRII0

CR113, CR210, nnd CR218 while -reyerse-hiasing

. "CRI1}, CR112, CR211, and CR212, ‘The sjpnals of
' both ehannels are thus added and npplied to the oustpal

umpliﬂord

413, OUTPUT AMPLIFIER, .

. 4=14, Signals from Channel A-or Channel B-{or both
T i A+Bmode) are nmplifheiby eommon base amphfiers

. Q401/Q402 nnd are applicd to delay Tnes :DLAO and
DL402,. The purpose of the delny introduced by these
lines is to permit starting of the sweep trice fnitdyande
of the display of p-vertieal shmaly Thus IFn fst-rise
“oyertien) skgnal Bs nlso used to teigger the sweep, the

entire pulse rise will bie displycd onthe CRT sereen,

“Trigper pickolf s - ahend of the delny dnes, at the
- Junetions of R401/R402 and - IRA05/R406, - ~Posiiiop
Adjustment RA09 sets DC levels ' to be the sume fn
‘hoth hadves of the output amplifier,
.made by centering the trace with po DC differentind =

_fnput tn Q401/Q402, SENS CAL control R423 ndjusts’

© . gigoal degeneration hetween - the bases of Q405 and
'Q408, pidt s set for_enlibrated sehsitivity of theMade).
. 1402A, High-frequency adjustients CA3Y, Ci4l,and -
- - €461 ndjust high-Trequeney pain in the third, fourth,
- und sixth stages Yespeetively,
Cadjustments provides fregqueney compensation of -

Euch of e three

different thne constamt, and the adjpstiment aving the

- lopgest time constant, CA61, shouldbe hdjustedfirst,.
Diodes CR461, CRA62, CIABL, and CRAGZ irenornilly -
reyerse-biased, nnd provide volthpe overload profee -~
“tion for VAOLA/B, V402, tnd V403 by elumping the
*enthodes of these tubes to =126 yolts,” . Qutpt Plate. -
" Voltage ndjustmunt R460 adjusts the voltage applied .
% to the defleetion plates for optimum’ ' foeus “operation” -
< of the CRT. The BEAMNFINDER switeh,  loeatedton -

" thie pseflloscope front panel, reduces current available

415, TRIGGER AMPLIFIER.

to-output tubes V402 anad V403 by nllowing 474 to he'

~. inserted in series with the enthode supply, Withstape
__current'thus reduced,  the difference in CRP defleetion -
- plate voltages will-be kol enowgh th Jocate the benee
“onsereen, regardless . of sipoal amplitude Or-the
“osetting-of POSITION coptrols, - 20 e o

b . e

" 4-16, Differontinl signal fron Clmnnol- Ay _:Itppl‘h;-d '

!: .
019.59..3-:7 e

to Q501 wl Q502, and differentint sigpal from the

- owtput pplifier: (which may be either Chanpel A o

Channel B stgna), or both) bs applicd to Q503 and

. QB04, - A part of FUNCTION switch 8301 seleels

J ‘- ..

P ll:"_‘ o
ke i

< Adjustment i

T 4_)-“-..

: CSeetion 1V
Parnpraphs 4=18 to A=18

either ope of these trjpper sources (Channel A only
for the two dunl tened functions desjprated TRIG BY
“CH. A, br the combined signal for the four remiining
positions) and the sipnal is AC-coupled through CB11 -~

and CH12 to differenting nmplifier Q505/Q506, Sliphtly ©

CJess . sensitive teipperingmay e aoted on TRIG BY

“OCH, A ALT when using the 6 and 20 millivolt settinps

of the SENSITIVITY coptrol, “3yne Bal ~ ndjustment
R614 balunees the differentind-signal npplicd to the

© o time se, The output of the secopd differeptinl wm-

plifier, Q507/Q508 is npplicd throwph emitter follow.
Cers Q500 and Q510 Lo the time bise. plug-in, - Diode

- CRB4Y s reverse=binsed inall fubction positions ex-

copt CHOP, effeelively discomuecting Co42 and CHI2.

" In CHOP position CR641 §x forward-binsed, which -
places CHA1 ppd CHAZ’ uernss, the output of Q507 wnd
Q508, 'This reduces the bandwidth: of ‘the stape il
prevents 'switehing teansients from-being applied o

“the time base teiggering eirentt, Extended bandwidth

is notirequired in the CHOP hode sinee this type-of
-display is suitable only for vertien) sipnals' consider-

_nbly-helow the 100-ke chopping rate. - The ealibeator
©ovoltage divider, shown on the teigger snplifier sehe-
- matde, divides the Sbevolt. line-fregueney  ealibeator o

voltape' to ealibpated voltages of 120 millivolts, 60 -
millivolts, and 30 millivolts, These voltupes dre.
avadlable b terminad posts on the brigper wmplifier

~hogrd for use in checking sensitivity enlibration (see

piragraph 6-23 for recommendedprovedure inmnking

- sensitivity adjustment),

417, DUAL X-Y SWITCHING,

She 18, When tve Model 1402A implifiers are wsed for

Cdual XY measurements, the vertieal plug-n - Qower

_eompartment of the Midel 140A) 15 used  in -CHOP '
SMODE, The frequeney of the bloeking oseillator . -

- this plg=in (nhout 200 ke) determines -the switehing

rite of-bothamits, oid. provides choppett hlanking to
the ‘CRT o the vseihloseope, The blucking osetllntor
whveform bs applicd through the vseilloseope to the
base of the bloeking oseititor iy the hopizontnl plug-
in, The horizonta}'plag=in_(upper compirtment - of

the Madel 140A) is used bn ALT ode, and sineethe.
- Dloeking oseliltor §s incthe moposteble condition, jt

is teigered by the 200-ke swhtehing - waveloym . re-

o eejved from e vertiénd plug-in, i thustswitehes

At the sme rate. Beeause the pultivibritors in the '
two Model T02As will ot ilways he dnsthe sapwe

ST state when the Tiest chopping pulse bs Poeelved, e

Cseleetion of ehanhels for X=Y . comparison is random

U Dot seleetable from the from panel), Howeyer, by

operating the FUNCTION switeh of the: vertieal plig--

i obeof aind' into CHOR L fow tinws, the desired
X und Yiehannels ean be epused to siiteh on topether,

thus permitting comparison of Chimel A Whth A und .

B with B, or A with Bajd B with A,

o . - y







‘BectionV - oy D COE SRR - Model 14024
Table 5-1 T R : e _ ' '

A o 0 Table 5»1,“Equl;imént Require:'l_ror'TéSts and Adjusln'mn_ls o

Instrument | Recommended | Regred e - | Ref
TYbe . Model = - ] Chnrm.t:.riblicb K r chuirecl for ‘ | Parn:

1 Signal . ' Tc;.lmnix | Frequency 60 ke 10_20 ML; _ Common-Mudc Rejccnon Glmck; 60 |

Lo Genernlor ’r‘ypc 190 1 uutput lv Zv . DN S
IR I R _ S BnmlwidtllCthk : :' L] e

Tortas vomnemr | lﬁﬁ-TBBAh | AC output 50 my io 100 ¥ pp; Sensitivity Cheek 1 6-10
L . Calibrator |-~ =+ nLcurnLy +0, 51, : S L o

3, Pulse.) | - Tektronix .| ‘Output 250 mv; rise time less | ‘Rise Time, Check; - o ) Be12 o
0 G%nern_tor "Type 107 tlmnﬁnb, frequency 400 ka & N

Hu.h Frcquemy Adjustmcnt f Be25

'4. Square - | ' #p211A "'Frequcncy"lo kc;_'uutput-(_l..". v - {. ‘Attepuntor. Compensation - 5-24 3
WnVe B e N F PR L R Atljustmenl : N R
Generator S ' . o oL o .:. RO -1 l. . . . “5 ,. . o : - .

i : - i

1.6, DC Volt- . 4124 E‘ull-scnle ranbe lv, 100 v; s | DC Level Atljustment’ S e h-22

3 meter Lo i neeurney, 1% flonting ' . SRR R ,

e e ] common le“i' S | Treigger Ampliner Bnlnnue o oB=26
R Y I L Co | Adjustment S E

R B v oL N B

6, Audio i}  #200CD | Output 3v p D; Irequency . Sensitivily Adjuslment 0 e o
Do Oseillator | o 0T 400. Lpb, : ERARY 1 o ) o

y "I. L i . rekironix ’ To indiéatm agpr . v |+ Input: Capaeity A(ljusthmn_l | b-24 TR
i Typblao .J‘ l l“: =.1}: ' . . :. .‘;‘. : .:I) ‘ P L . ) .




[

' bpm.iﬁcnlimm.lf ndjustment §s - required, -

btrument nmckb its hpeciﬁultinnbi(I‘uhlo 1~ l)

-3. PERFORMANCE CH !CK

5 4, Thc performance cheek: i intendeq to determine:
- whether or not the instrument §s operaging’ within jls

i Purapraph 6-13, To cheek calibratoy nuurmy and

apcillnsmpe‘mununl.. _ L RIRCT I
5-5, TEST. EGUIPMENT.I e e

5-6. “Test. m;uipmmh remmnmndud hn‘thvperﬁnm-
: ince cheek:ds listed iy Tadble 5-1,

items 1, through 3,°

refer o

“other specifications for the nbcillnbuapo, refer v tlw -

~ Simidar-instraments, having the libtml l!ll-lllll.ll.‘lihlil.h )

‘may be substiluted,
a5 7, PROCEDURE

R
sy

L 6-8, “Install the Mt)(lcl 14021\ in- lhc clebilml plnp -

cunumrtmonl of gn 4 Model 140-series oseilloscope,

= depending on whether the plug~in.is inlended ‘for tuse:

a5 i horizontal or i vertical amplifier, Iy the follow:

Ling perfurmnnm check procedure-ft Is nssumed that
-the lower (vertieal) comp trtment of the- MmlellthA _
ib bcitu, used to:test the’ Mmlol 14024, '

5.9, COMMON MODE REJECTION. e
M.’[‘

. “h Set’ FUN(‘T]ON [T T ‘s b_p e

B _' A pOLARlTY [ r } (B t LI A (") .
. VERNIER (both) v+ o v oo v v CAL:
~Channel Aand BSEl\bl’l ey .o 0.2

b. Apply - 500 kilmynlmbibn.tl fromi - the Sil,ll:ll

: “Genernlor:, (see -Table 6-1) o hnth Clmnnel A sl '

Clmnnel B INPUT Lunnnclom. R

e AdjualSip.mIGuncmmrnulput fm lO-cmdihpln}
on bolh ll'meb.

d. Ser FUNC’P[ON Y e e .
:-Channel A il B SENSITIVITY . ! »

._L .
mn
0.02

e l)is;)lay lmip,hl hhoukl not be l,xunlm lh.m 1

v i:cnlimuler.

"L Set Channel And B byNsrrmrv 1o’ .01,1 3

;,. Diapl.uy hei;,hl blmuld nnt ho ;,rmlm than 2

i wnlinmlers. T
. L 3
l.l Sct’ PUNCT!ON P ' P P r b ’ LIAS l" b i
Ch.mnel A nnd B SI-,l\bITlVll‘X ves T

L A(ljllhl Si;,n.\l Gnnomlnr uutput hn lo-cm (Its— . |

pluy o)) bo!l: traces, .

j Sel I-‘UNCTIO‘\,, e i e Am
Ch'mnel A mul B SBL\SITIVII‘Y vieE 0. 005

E'-,

01959 2 “ . ’ ",E_‘:: ‘. i

Al.’l‘ DR

huLliun v

noa e SECTION Y L
. F"J o T N L MA|N|'ENIANCE s '.‘fz . _ ' L :
5.] IN'I‘RODUC'I’ION. e R ; ke l)ilhpluy hvh,hl blll)llld nut he ;,rumm th,u:z o
1 W il g B
4i-B=2" 'This, section covers mninmn.mcc lrnul:lualmut— . conthbetersy S Ce -
gy and :\djublment of the Madel MDZA Duat Trace 5.0, _SENSI_TIVITY; b b
Ampliﬁer. “The performainee check (l’ur:u,mphs b-1 L et RTON '
~ through 5-12) miy be used at- incoming inspection nr i, Bet: gluﬁgﬁ.ge?n’, EA’) Prrnr ot A
> after ndjustments have been made to versy that-the in-  VERNIER Ao st SNt CAL

h. t.uhuu::t Vullmutvl Cnlihr.unr ontput lnLlunmul '

A ]NPU'[‘

e Cheek ) SHN.’:]TIV[ TY rnm,ub hy setting anl-‘

meter Cnlihrnlurmulbht\Sl’l’lVlTY controls ns shown
“in Table -2, Vertien def Iouiun in unch L‘i}bt‘ h|ll)ll|l|
be 10 em £0, 3 em, .

o, Itepenl Steps a thmum v Im Ch.nmul B.

- Table - 2 Sensitlvily Check

© - SENSITIVITY Cnlibrntpr Oulput-
0~ 'V/CM .. | 100 - VOLTS |
L -
R R
1 Moy 0 LU
S 1 | B
02 TR o ;
01 ;_ N T
¢ 005 e N |
5 W, BANDWIDTH C R
1_\_50" I'UN TlOi\.._. I.hiDbbb:t!D-‘ A

SENSITIVITY (A), » v v v v
VERN!E“ (A)r »'b‘.- [ N (5 »

by Apply n 1 Me sigal from Signal
Chansel A INPUT,
of Signal (:enemtur._ o S

LI

, ¢, Adjust bip)ul (mnv:.mn mnplnmio fm b cm'
o deflection.

e Ch.uu,e frm;ucm_\, ) 20 Mc '
hhl)lll(l he 4.2 ¢l or greuter,

1. e. chull Slvps n lhrmu.h d for (_h.lnnvl 15

r\mo R

'{.Whun Y Mmlol 1402A is mhmllvcl for the ﬂlbl
time ina Model 140A Oscilloscope with - sei-

2o ial) prefik of 307-, 413-; . 425-, or 437 pro- -
7 eeed ns follows o uhlnin rnll b.uulwhlth und
rise time, - X
(1) Remove variable. cnpncnm Cl lmm Ihv_{;'
7 Model 140A> _ -

e Romijubt C461 5n Modtel mozn for upll- i

g mum flat. Inp on pulw

l’mm,mphh -l b=l

002 N

» b 0 00')..‘-..
QA[»
Geperptor to
Use a 60- ulnn Jond RCXOsS: unuml

Vurt,i 'nl tlv_.‘l}ccl_h_m- o ',




Model 1402A

" Bection V o L L . - .
Pnrngrnphs b~ l2tn 5-1!3 . o ' S : R
542, RISE TIME, AP - 1 ADJUS'IMEN'IS..
L Connm.t Pulse Generptor to Chnnlml A INPUT, B-14, Paragraphs 5»‘7 tw 5-26 give the Iltljtlbli'tll.’llt
Atmchnﬁo ohny ll)lh'.ll\l!l‘l)bbmllpult)fPuthGcnem[ur ~ proeedure for the Madel 1402A, I difficulty Js en-:
b Set: FUNCTION | A eountered in mnking any ndjustment, referto Parp- _ '
" [ R RN , T {1 v lures. " .
;SBNSI’I‘[\’I‘I‘Y(A) SCOUES : ! 0 0 lrnph =27 o) troubleshooting procedus s, ) '
CCOWERNIER .. b b AR CAL 5-16, EQUIPMENT NEEDED FOR AWUSTMENTS : _
- SWEEPTIME. + »vvv s ! 0'5' USECYCM - 'Testiequipment recommended for the adjustiment pro-
.' is“,mp MAGNIFIER . vy » v v v » X100 cedure is listed th Table :6-1, itews 3 thiough- %

B - Ly inst ts-ha he listed ¢ ster '
el Obminn -0 stop, mhctimofmmlo”bln 007, Similar instruments-haying | e isted charneteristies

: ‘may be substituted, :
polnts on pulbe blmult'l hc less llmn lB nnnnsemndm iy Be i ed SRR f
‘ _ N ) : - Be-16, LOCA'FIO\' O[‘ AD.IUSTME.N'I‘S. Fi;,ure 5 1
o ' ane o Lo shows tl;e Joeation of nll internnl ll(ljllblltlelﬂb dn’ llm
' ' iel 1402A, ; .
SR W[mnnModelHOZAIbinslnllml for the ﬁl‘bl e _:Mnm 2A o -
g - - ctime ing Model 140A Oseilloseope with a ser- k.
o -+ il prefix of 407-, 413-, 426-, or 437-, pro- C ‘7 PREUMlNARY PROCEDURE :
o ‘;f:g ﬁ;lfc"n"‘,”‘f to nhlnin full: bmulwitlth d B 18. Install theli\lodel 1402A I’ ihe lllwm compirt-
e po X ) _ " ment of the oseilloseope,  If-n Mode) 140A Osefllo- -
R Sh))dnf i‘;%‘;f variable an.u.imr Cl f""" t!m © . seope ds used, install another plug-in, preferably n
e Mokt o © 7 lime bage such ns the Model 14204 or Model TI2IA, 0 -
S @) Rendjuht cqm in M:)del 1403,\ m|~ npli-: i the upper compartment,  Turn on the instnmwnl : S
mum flnt lnp on pulbu : o hady nnnw buveml mhm!cu fnr warmup. ) i
R L _ B P : - i
S . T ’ - INTERNAL * . AT _
- A CCZ%HP S o CALIBRATOR “gyye |
o FOND N -3 Al : - BAL
S 1 .COMP- C s, R50C \ . RbI4
i . c214° . Lo . ,OI GAIN J .j20My . "
- Sy ap NCSNC L0 INPUTCAR 0 RR50A [ Lohu\ POSITION DC LEVEL )
2-‘“5;’34““" A !CHANNELB) 005 GAINf - [ GOMY\ " “Apg ./ Apu o
_ _ : -'2 oNp NON\L 0 .c23 o R2s0Baf [ -3OMV. ui409 [+ “RAGO. f
“CHANNEL / - 16205 ’ IR Y B S | A -
B\ 5 COMP v
. oy ,2 COMP |~
1 cf o ceoz T
2 INPUT CAP
I 1 I
.05 COMP :
' caiz. '
2 INPUT CAP_
N - CI04
o /1 COMP - :
K cl - ;
12 COMP . ; .
Tewos 1
RN S J.o 1 comp T
4y | CHANNEL: /. - chia
el AL Y 2 coMP \ \
o h T oo | SRS AT W W\ UETEINY SEUREEE SN
EERRRE b ' ~ . INPUT CAP,005 GAIN\ '\ 2ND HF ST HF. 3RD HF
N DI B ‘"E}JOT, cAP - (CHANNEL A}  RISOB" \ \ * ADJ ~ ADJ = ADJ - . .
: i o . TR o ] EER w0l GAIN. Caai° Ca6l S CA33
n ShobeoMe S e LRISOAT Y L e o
g . Ly T ORGAIN s b
-.oscomp‘.-.,-_' oL RIBOE I FE
' IR S R o w L 1A0RA~ A =16
T Pigare 51, Loeation of Adjustments g T
BE ! L - NIy - . o .
o i { ' H .
u Y

i e AR A T o TR RN VR L0 8 TGS 0 e B ke “L\;‘th“ damt,




Mmlél MO2ZA . ' S y Lo ' C Beetion v
' ' BT ' - ' l'nrm.,r;lphs 5-!0 1 5 -20

[ AR : :

5,19, DC BMANCE ADJUS]’MENT. e vy et Chmnw! B, 005 (min :uljuhllm'm Irn mink

b
. T Be20, Adjust DC BAL 1o eliminate traee r;!h/ill wlwl; mum tll‘fluctinn ' : .
© . SENSPTIVITY b5 switched bepween 005 V/CM wnd .
.02 V/CM,  Perform for both chapnels, 5:24. INPUT CAPACITY AND MTENUATOR N
| , o » COMPENSATION ADJUSTMENT
1 5.2),POSITION ADJUSTMENT, IR S ot

{1 SQ[’ FUNC'IION o bir-n LI T T T 4 C”Op .'E A . ‘_ 3 .

e TN Plaoke b cljUhlmenth are given for Chamel A - with

‘ © POSITION cojtrols » » » » > 120%lock “ 7 gordesponding  Channél B ndjustments i -

Lohy Ct.'llll.‘l' hath traees ahout center of sreen wllh - parentheses, ey CI31 (231, Perform

Position Adj R409. . . Sadiustments for Channel . Ay then repent for
Cinnnel B when instrueted. ‘

5.22, DCFEVELADJUSTMENT S O So SENSITIVITY to /02 v/eM.

oty Short the plates of VAOZ und V403 topether and e Conneet: 1-C Meler to Chamnel A INPUT mul

© - esure e yoltage hetween this short and the - 250 ! ' ;
“yolt supplys This may be done by elipping one yolt- ndjust CL3L (231) for 43, Hepeat [or Channe) B,

H N 1

meter Joad o pins 12and 24 (logether) of P1, the 2% v Apply 10 ke square wave o Chamnel A INPUL
~Cpin eonneetor jpthe, Alodel $40A, and the ntlmr yoll- - Ohmin ipittern 10 eny hiph, and make the hdfust-
‘mutm Icn:i o the 250 vnll hllppl}h L : —oments indieated i Teble 5 3 Repeat for (.lmnnel B, -
S -,5 ‘ A - ' C ey Cnmmut I-C Mulur ln Chumnel A lM’_U’I‘ mu!
S b. bm the \'nllnw tn 'ID \’l)llh wilh ne: Lu\'u Azli ~ - adyust CLOL-(C201) with SENSITIVITY nt .2, and ]
. 460, DR | © CID3(CR04) with SENSITIVITY ak 2 for 43 pf, .
s 23, ssusmvnv Amusmem ' _', S Tabled- 3, Atenuator muummem ‘
L Set SENSITIVETY oy s 0,02 vfcm ) —
I .l ERERN VEIlNII’("} Yoy ') [ S S S PR R SN (‘J\l# - bBNSlT[V!W (V/Cnl)l ' . C"!‘-'Litf)l By N
L INPUTChmel A) Ly e 0N T T e Sl ez ey
.‘l R ) lNPU'I' (Cth'lll(‘l B) PRSI 1 By oKy ()[l 1., ' 1 .;' . a i | Cllﬁ (“5)
ER by Conneel B 1y p=p sigal from Voltmeter Calis . - R T cloR(202)
. © hesbor o Chamnel A INPUT, . A b 1 __.Clll 211)
B "" L Jl 'l‘urn SENS CAL vnmplvloly t'luukwihu ' ‘-’_‘: ' ;‘ : g:ég gé; o
IR d ‘wl OZGninmtju.slmumrmulnmtﬁvnnlu[lucliun, :

u} ;\lljust bbhb CAL Moy u\nclly b em defledtinn. - : 5 25 HIGH FREQUENCY ADJUSTMENIS

B i S <1 A AR SR m‘vﬁ,‘;
T T memos Lol TR
' 'll ke, Set bl-‘NblllVll’Y l" 01 WCM L . b, Cnnnoct 400 ke Pu}w GcnummrhiwnllnCh.m-_ o
L i Set L0 Gulny ntljllhllllt'lll for 10 em dullwunn. .7 nel A INPUT through B0-ohm termination, S
R “Change biwllll input to-0, 05y pepn o e, Obtain @ 6 cm deflection nnd adjust CA61, (.-lll
. Lo S §r Set bPNSlTlVII‘Y o 005 ViCM. Land C'I.B l'l)‘l‘ uplinmm Flat top on |)lllhl.' | : |
: G _k, ek 005 Gain mljn-mnunt rm ll) cm tlu[luc inn. 7 ' : o Nule T

'

I)\. b‘.‘l" FU!\CTIO\' T .'» [ R R AFB

SO A POLARFEY & o i o -When i Model FHOZA s insmllml for the first

‘time o o Model 140A Oschlloscopewithwser-

i B - A& l} bl‘aNblTIVl rY . n b E IR . 3 03 V/Ch‘ ‘i“l "

T Pl " A ] Co prefix of 407-, 413., -L!I’»» or 437~ pro-

St CINPUT (©hannel B) s s b e ON G paed s follows Lo nhmin ‘Tall lmml'.vi:ﬁh and

S Apply 3y pep 400 ops hlli(.‘ wave to lmth Chmuwl o vise thne, S
L ARBAnputs, S0 1) Hemove \minhle cnp wilm Cl l’mmlhu foo T
L : T Model M0A D 7 T
. P Acljusl Clmnne_l B 02 (;nin ml]uskmunl for mini- 7 {2) Readjust CA61 in° Mudul l-sz [m uptl-

;‘““'“ deflection, : e o mum flattop o pulse, | .
9 Ch.m;,c billt‘ wnvc nmplitmlo tu .Z\' p p. .' R 8 5 26 TRIGGER AMPLIFIER BAI.ANCE o

e Set bbNbli‘lVlTY to . 0L \’/ CM. - SO n. Meusure the DC volt.u.,obctwuen the mltput leml:, o
h.,SLl Chmmel B, 01 b.lhl:\(ljllbhnl‘nl l'nr mlnimum t)l’ the trigper 'unplil‘ier. “This iy lm done’ ot the

‘i:-f o 'dellcdion. C R ) 0 ends of ‘RB51 and  RH52 which hre csmnecled to, the,
_ AL o ' black and white conx lemds,

. b N U '») i‘ [» _’.'J_.._'..I.: o .
l Ch'm;,a she wiye umplituo to.1v p P : . b, Set thib voltage to zero with' &tlc B.tl mljust-— =

e .  u. Scl SLNb[TlVlTY to 00.) V/CM. y s 4 . .ment RBH Shonld bo ] t.-5 vnlt. R

H

el 01959 z




- Seclion V

4Pnrngrnphs 5 .27 to 6-30 -

." P o Table 6-4, ’l‘rohbieshnoﬂng for Unhalunee

. Model 1402A

OUTPUT AMPLIFIER

' Stey o Shbrt_"l‘ngethelf‘r

Effeet .

. Commuon; Fnult
‘(or Procedure)

L Pins 8 ond 8 of V401

© Trace centers

Proceed 1o next step

Trace toes not center, |

Y402, or V403, or CRA61 or CRAG2

2 | Pips2und? of V401 -

i P

Trace conters

‘Praceed to hext step

Trace does not center

. V401 or CR4561 or CRAB2

al 3.1 unction of . R431 and Q105
- und Q406 Colleclor o

Collector:to Jupction of R436. 5

“Trace centers

. Proceed to next_*step .

“Trace does pot center ] -

Q407 op Q408

to-

~4 | Junction of R421 and R422
L Junutlon of 1425 nid ‘R424__ "

| 'Teace centers -

- Proceed to next step

. Trace does not cepter

| Q405 or Q406

B Jum.tion of mumm L405... _
1 '-Juncl!on.nf Rdlﬁ.nml L408 "

© Trace centers

“Proceed to hext step i

. 'I"Jrnco'does not conter |, Q403 or Q404

e il

N .
l_N’l’U'[‘ AMPLIFIERS

1. pase .o'r'c';nofs"’=
SRR [T
.B-!b(_’ ()l' Qllli

10 comer both posrr[cm: :
L L‘l)llll’ﬂlb) ‘

N

Tinee Conlcrs' o

. X )
Proceed o hext slep

c.hsmnel checks norma),

I Ihe trace does not cenler on one channel, cheek the other
lennel before making i’ component replncemcnk. T only e
the "Common Fault” is then me nf
the: teansistors (QL03 le ur. Q203/Q204) i the channel

‘where the trnee does not center; I the traee fnils to center
ok both channels e trouble mny be one of the following:
{1)"€lther (or botir) mptehed transistor pake’ Q103/QL4 or

, Q203/Q204), or (2) incorrect switching cirenil levels (see

Table 5-6) or (3) the common-base bhu,e Q‘IOI/QfIU.!, in

Cthe nutpul nmplifier,

‘;:

| ~‘Base of Q101
R S e
) ano of Q102

' Trace cehters &

Proceed lp, r}ext_'slcp

* Trace does not center

- Q1071 or Q102

8 - Junclion of R132.and- V102
e A {
B Pin 7 nf VIOI

' Trace centers

CRMOC

Trnce'dncs' not. c'ehtbr

P

vmx, or cmo:, or CRI0Z i 1.

Nofl‘B. SlQ[)b 6 lhmugh 3 mny bc used Ior Clmnnel B' rc[ercnw designntions nrc 200~ scrics

i
1

- an :adjustment,

= 27. nouu;suoonuo.f

RER 1N JB "I‘he lollowlng p.irm,r.nphb outline pror.edures J
- for locating and clearing problems inthe Model 14024, -
.. -Be-sure that the truhblo cannot be eleared by making
waveforms and DC voltage levels-- :

are showu with the schem.nm :Ihgram:a.

PRl

"‘75-29 LOW AMPLIFIER. GAIN,
o' gain is too low o be 'u!justed properly with the SENS
7 CAL control wnveforms Ior the \Fy Model MOA 10V¢ i

b

‘Whenever overall

. C}\DIBRATOR Siglml nreprovided for truuble.%hootiﬁﬁ

LI A

itk g i

i To locate the trouble, truece the ealibrator signal from’
the input through ' each suceessive stage, wsing the -
" test points and waveforms (2 through 11) provided with *
‘the schematics - until  the [ulty ‘stage: s -located, -
- Switehing frem Channel A to .Channel B will ndd i
- determining whether the trouble is iutheoulput nmpli-
AP

Iier or one of the input amplifierb.

5 30. UNBALANCE.
nmpliﬂer is geperally caused by malfunetiononfn com-

ponont(s) on one bi(lf.‘ or btm,e of the- amplifier o
- om0

CL R

: L e B
o S I T B

RINSIERRPET By S

" Unbalance i:; ‘n dmerentl.\l'




Matl:'l'e_l udza

L

Table b-B, Switehing Troubleshooting -

‘  BeellohV
Pnrngrnphb 5-91 tn 5-36

SWITCHING CONDITIONS TROUBLESHOOTING PROCEDURE
: : Docs Not S L  Repair
zoperntns -1 -Operate  Check | .~ Condition Procedure
| Chop, Alt | A, B, or | DC Vollnges nt Tust: Points | Voltages in error | Check for good switeh
S -] A+B 20 nnd 21 (sec ’l‘nblu 5 6) - “conhections and solclm
R 1. . ) . . . jnints.
A/B,A+B | ALTWmWd | m .anerorms at Test Point | No signal Replace Q301 |
L . 'Chap - 19 (transistor cake and - : ' -
- eolleetor are ted Signal present ‘Proceed to b,
logether) N R o .
b, Waveforms nt test point (1) Nosignal | (2) Replace Q303 and/or
i Lo or 1 b weos
. ' (3} Stil mo signal | (4) Trace signal through
: : ' g o . B ; | omultivibrater eirenlt,
; A,B, A+B CALT ) Waveforms at Test Point | No Signal - Check Time Base.plog- i
. n.nd Chop L ' 23 - i ah

G .'

“and J1/P1 connncttuns.

:_' Signal presﬁcnt Replncc ci301

© - 1.7} No blanking
“ . | ‘position

R
O '.:

IR R
: 5

Waveform at Test Point -
22°(Pin 15 of J1 in 1404) . -

Signal present . Cheek 7 Axis switc.h
= o0 ] onvear panel of MOA
L for INT position: ' /. b

<0 by XE st not opcrming

check for good Jonnec- f

Co tionb on switeh, :

oo - k¢ s pot npernting

T replncn switeh,

| No Sigoal . Remove CR303,
v b X signal nppenrs

3 . 2| replave CRI03,

2 ‘ o, 10 stg)) ho signal -
, proceed to d, :

IES No Signal e, *Replace Q302

fi - Still no sigeal | g, Trace signal -
' © | through elrenit, .
: i

1Bt 31, . IMPROPER SWITCHING - UPE.IIA’HON
5-6 is provided - for’ step-by-step. truuhleslmottng.

cnn be lsolnted to -ejther irpm nmplitler or tothe -
, -output. amplifier by setting ‘the FUNCTION control
" “first to one channel and then to the other,: If balance
"I “possible on'one . chamnel ind not the.other the |
. unbalance is pot in the output nmplmer ankd unneces-— ‘
'sary steps cnn be elimhmed :

N

_'I‘roubleshooting voltages are- lisled in 'l‘nble 5-

- 5-32, INbUFFICIE:NT TRIGGBR AMPLITUDE. Inaur» e
. Micient pmplitude, of the trigger signal can bp caused
¢ -either :by low.gain in- the fnput nmplifier or'in the
-+ trigger amplifier, “Input amplifier gnin canbe checked
7 by procecures in -Paragraph 6-20,  Low gafn in the,
- trigger hmplifier:can be located by tracing n Modeal’
~;140A 10V 'CALIBRATOR signal connected to either -
. input, throughiehch stage of amplification using test
© point waveforms (12 - 17) pmvided with the trigger",

S '_‘01959 R

' mnphfier buhem.ltlc

'l'.lble '

Waveforms at Test Poipts 18

¥

and 19 pre-nlso provided for tumhluslumtim, whun

Che umel A sip,n i is llbl.‘(l rox tng;.mim,

. 5 ‘33. ADJUSTM!N'I‘S FOLLOWING

COMPON!N'I RIPLACEMEN'I. FUR

. 5 35. SIRVICING ﬂCH!D CIRCUIT IOARDS.

-f.:'B -36, Etuimd chreult boards used in the Mudel 1402A
~have ‘compopents oh one side of the board with « plated
- “tonduetive layer of metal through component holes,’
" fg: Sexvice Note M- -20D also contains useful informa~-
tion on etched Lil’LUit rep mx] 'I’he tmxmt.mt btepb ;

and considerntla.ns 'lre* .

: .,-\, R .
RS s . . . i 5 5

' _5 34 Table 6- 7 dists .uljuatnmnls to be smade after o
: repl.uoment of tubea, tnmsibhnh, or diodes, - B

f i, Use i low he.lt (37 to 47 5 W\lltb, Iess th.m BOU’F .



: .Séél.lon Voo

Cidling temperiture), slightly bent ehise} tip (1,/10 to
1/8 inch dinmeter) ‘soldering iron, and o small
dinhicter; high tin content solder, I a rosip, sulder
is used, clepn the nren thoroughly after soldering,

'b.-cd:hmnents mny he removed by plnclng the -
-‘goldering. fron on the compopent lead on elther side.

of - the -bonrd, and pulling up-on the dend, If heat §s

appiied to the compunent stde of the hoard, preater
care is required to nyveid dampge to the component .

T fespeelally true for diodes), I beat dipmge nuy

oceur, greip the lend with o pair of pliers to poyide’

- heat sink between the soldering frob and component,

' i:,_ If a component is-trbvi()u:sly damaged or fanlty,
eilp the leads elose to the component atid then unsolder
. the leads from the board, S

fdo Lirge  components such us potentiometers pnd -
- tsbe sockets may’be removed by rotuting the soldering
“fron from:-leénd to lead apd npplying steady pressure
“tolift the part frce (the nltermativeisto elip the leads |

- of u damnged paxt),

‘¢, Since the conduetor part of the etehed efrenit -

" bonrd £5 n metal-plated surfice, covered with solder,

. use enre to avoid overheating and lifting tfi_e'c'_tmduchn' f' -

.
_ T g

b

" touthpick, !

Model 1024

1

~from the board, A conductor mny he cemented biek

i place with g quick-deying neetate base cement (use’

sparingly) having pood insulating. properties,  An-.

other method. for- repair §5 to solder n seetion of
good conduetion wire nlong the damnged aren, :

f, Clenr, the solder trom the eircuit hoard hole

_before inserting a new component Jopd,  Hent the
solder ‘in the hole, remove the iron, and quickly
insert o pointed yon-metallie object, such us 0

1

k. Shape the new component leads and clip to

woper lenpth, Insert.the leads in the holes and apply -

reat . and solder, preferably on the conductor side.,
1

- Table 6-6, Switching Cireuit Troubloshooting Yoltages -

— DC Voltage at | DC Voltages nf
F.UN--CT[ON_ " Test Point 20 | 'Test Point 21
CA b e e
CCALT b eBe o =8
) R I A D
CCHOP: 1. 3.1 S S S

J A’B T "lv! “t "1;1_' Co
' B . RIS 1 NERERE T 1
T : S R . . e
. A
i
, .
b
| ; LN
‘ 1 S
y g : :
§ ’ ‘ N
i 1 ‘ ; \

MMM TV S e P T I R W ]




Model 14024 - f Section V |
A © Table 5-7
. ) e ; 1 . ) . ’ ._'\ . .
e ‘ o Table 67, A_tljusnnenis Folluwing Component Replicemont - -
_ Component Funebion Adjustiment Ref Parn,
_, ST 111100 AMPLIFIERS '
| V62, 202, Gl Ovm Joad Neon Lmnp ano_'
V101, 20 Chthade Follower ‘yput Capaeily - 5-24
) ! . . . . iy DOOS’ holj .02 Gllil) 5"23 :' .
o , A | ' DCBAL - B-10
-Qi04, 102, 201, 202 Emitter Followok - 1,006, ,01, ,02 Gnin 6-28
L 5 DCBAL B-10
- Q103, 104, 20,7204 Differentinl Amplifier - . 005, .01, ;02 Gain H-23
B I SO ’ Areplnee in PAirs) o DC BAL . 5-10
| oerin, 1, 2n, 2e2, | Gating Djode None
| “CRrG, 113,.210, 213 [ Tsolntin Diode Nowe
_ TR _ . OUTPUT AMPLIFIER -
Qo 402 ~Amplifier SR DC, BAL  6-10
Ly . K N CBENSCAL . - 1523
L o . ~Position Adj. o h-21
QD3 Aoy ~ Emitter Follower - DCBAL -1 |
R SR ~ BENS CAL h-23
Q405 406 ., .| 1t Disrerentinl Amplifier ‘DC BAL - . B-1p
I NS R Sl ' SENSCAL = Cpe28
ST _ _ _ o !f%l,'zmly 3rd HF A_dj.‘ CB-25
qQion, 08 2 Differentinl Amphitier CADCBAL 6-10
BT AT SR L SENS CAL 23
= 18t, 2nd, Brd HE Allj Be2b
V401 o Cathude Follower DC BAL . 51D
v L SENS CAL = 523
AR T - sty 2n(l 3rd HF A(Ij. 526
| vao2, 403 | output Ditferentinl Amplifier, DC BAL KRN T
C S | . CSENSCAL . - 523
R g . ‘st 2nd, Brd HF A:Ij 525
© G461, 452, 461, 462 | Trunsient Protection Diode CNope.
R | TRIGGER . WP LIFIER
' .Qﬁdl..502,.e503.-,50_‘f | Emiter I-‘ullnwm N | ) ."Nul‘mi‘_ o ,V o
. QB605, 506, 5O7, HOB Differential AmpliIEm. :Syne Bal b-26 .
. Q509, b1 . Emitter Follower . ~ Syne Bal 5-26"
CRH4 . ‘Chop Opemtinn H. F, Trapstent Diode | . None
o B T LT swvrcnmc CIRCUIT :
- . s .‘t‘.li' o - . X ] J . ‘ : . o
.’-CRBOI, Jl).! 304 305 ‘Clippey Dioclo K I _ None- ‘
S oemses 07| Blocking Dledes : o[- None :
S+ <11) B 1| Bloeking Oscillator- = ' 70 L L None g
o qaee oo oo | Blanking Pulse Amplifiur _ " Nome-
¥ ,QSOS, .504 , ‘ 1 Multivibrntor e cey ot ! . None
om0z | i 57
o ?Iw : '.;M'. -’.‘. E .j_-. ]
.":: m ) . N B M o
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Mndul 14024' _

.. APPENDIX |
MANUAL CHANGES

Appcndix I L(Jnllllllb all information rvquir ol tu aehpt
this manual to Model 1402A Yertieal Amplifivks manu-
factured prior to the ones coyered by this manl,

Check your instrument's serinl prefix Incated on the

plate at the back of the fnstrument, I the serin) pro--

fix does not mateh the serinl prefix given on the front

pige 'of this manual, find the serial prefix in the table

and make the ruquiru:l chanpes, For informmstion on

Erratn, refer to the change sheet supplicd with this

manual, Al chanpes deseribed herein adapt- the
standard instrument as manufactured, and do not apply
to units subsequently modified in the field, Serial

Instrument Serinl :
Prefix -

236- e ' L

Make Chunp,eﬁ

01050-1

Appendix 1

prefixes 620~ and helow are unvurml fnunother m.mn.hl

“hp l’lrt No, 01402-09001,

CHANGE )

Table §- 2
A2: uh.im,o m hp Part No, 01402-66602,
Adt change to hp Part No, 01402-66504,
MISCELLANEOLS, R
“Bracket: Jeft hide' dnjote,
‘Hrockel: right stde; delete,
Bracket: switeh; chiange to bp Part No,
01402-01203, .
Guasct: left side; ‘ch;mg,u to ]l]) P.lrt Nn. o
-01402-00101,
Gusset: right side; ch.m;,v to hp Part No,
01402-00102,




.
v
1
;
LR PR L




St MANUAL CHANGES
o P o ' MODEL 1402A
. L | DUALTRA(CEAMPLI‘FIER

‘Manual Serials Prefixed: 708~
Manual Printed MARCH 1067 . )

1
T

S s , Make nII changes listed below as Errata, check the lollowing tahle for vour lnstrument serlal preflx and!or serlal number

and make listad changets} lo the manual .

Serll_l PuﬁxorNu_mbeir.,. e MakeChanges ¢ Serlal Ptefix or Number  Make Changes v
T T D R L |
S -ERRATA )
P-wo Jbedt, o bagebas, Figuess, Co
EE _Add to BANDWIDTH specl!lcation, e R240; Relocate "CW’ note to opposite end of reslstot,

:In 8 Mode) 143A0sci"0=c°pe..&' P Pages-ls, Figue 59, BT
- "DCeoupled: dcto I6MHz & ' . . ‘ ReplacewithnttechedFlgule5-9 ' '

75 AG coupleds 2 Hz toJEMHz '_ L A Pegeﬁ -17, Figure 59, .. .- o :
Pege3-2. Paragraph 3-16, ., . ' R332: Change value to 301, e
PR - Add: When used in a Model 143A Oscllloscope o 3333_ Change value to 300, -
s - ", he bandwidth speclficatlon s 15MHz. IR nge 518, Figure 513, '
' . S Pege 61, Paragraph 5-11,stepd, - R "'1 . -Onthe grid ocator, delete c460 at 85 and add 0440
.~ Change: d, Change frequency to 20 MH: lin Model BRI ‘atBB.
""" 143A change frequency to 156 MHz), Vertical ; . Onthe photogrnph reverse CRdGI and CR462.
e ' deflection should be 4. 2 divisions o gteater. Pege 5-19, Flgure 514, . N
HER Pm 52, Paragraph 6-12c, 7. Add ssterisk (") adjacent to C462 to show Optlmum
e Add following to note st end of paragreph: | ", - value selected at factory, typlcal value shown.
IR WheneModel 1402A is installed for the first Page520 Figure 5-15, o
SRR tlmo ir'a Model 143A or 143S, ‘proceed as follows " Replace with attached Figure b- 15 b ,
. - to obtain full bandwidth and tise time; - " A Page 521, Figure 517, ° '
: 7 (1) Replace C462 in Model 1402A with a lerger R573: Change value 10 15, GK.
. fixed clplcitor {nominal value 200 pF). R -RB74: Change value to 15. 41(
-{2) Readjust C461, C441, and C433 in Model _ Page 5-22, Figure 5.]3 . : :
..~ Y402A for optimum flat top on pulse _' ) . ‘Delete connection between pins 206nd 21, l..abel
Peg.‘r 5-3 Peuguph 5-28, o o . pin20°'NC’ (no connectlonl Label pln 21 -12, 6\!
. Understepc: Chlnw Note to rsad Note T Table 62, .
ADD' Note2. i . - R ~A2: Change 1o HP Part No, 01402—-66507
Wlth Model 1402A installed in o I43-series S A3r Change to'HP Part No. 01402-66508,

rnalnframe, the range of C461, C441, and e 70110 C153, C210, C253; Change to HP Part No,_ -
v G433 may. notbosuﬁiclent 10 make proper i 0160—2256, Ciixd cer B2 pF 600vdew, Mfr L

'_.ﬂadiustment instepc.In'thiscase, replace - .~ - Code 72982, Mfs Part No, 301-000~COHO- 8290‘

77 7.C482 with a cepacitor of approximately’ . . " C15, C251: Change to HP Part No. 01602261,

<. 200 pF, Then rerun this edjustment. ST e cer 16 pF B% B00vdew, Mir Code 72082,

? PloeB-B ‘Figure 6.2, . " oo Lo o M Part No. 301—-NPO—16PF . SIS

..~ C251: Change Ac to A3 e T " C462: Add to descllptloncolumn(fectmy selecled

91035-13 Flwre&ﬁ B value) '

/ -+ R148: ‘Rejocste’ ’CW' note to opposi'e end of reslstor. S 0302' Change 10 HP Part No. 1853 0080, JST R'
. ‘”RI73lnd RIM' Chengtvalue to 898 ohrns. ".' _ - 8) PNP Mfl 30131 Mir Pm No 2N1888
.2 Ly Iig Novernber 1974 RERL B L ‘_ O :'_l" SRR “3,\, I. C .' éupplementAfor S

';,AHletlddilinnstothlschnngesheet et o | -'7;_ - 101402:90903 . .
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. EBﬁATA (Conrd)

lele 6-2 {Cont'd), -

QSOI Q502: Change 10 HP Part No. 1853 0016;

© | @ pnp Si; Mfr HR Preferred teplacemem.

A RIOI Chnnge to HP Part No, 06988400, -
R:fxd met fim 800k ohm 1% 1/4w, Mfl
.28480, Mfr Part No. 0888—6400,

” A R102: Chenge to HP Part No, 07670049, R: fxd_

2 met fim 111k ohm 1% 1/2w, Mfr 28480, Mfr
‘Part No, 0767-0049. - -

A R103: Change 1o HP Part No, 07670057, Rifxd

' met fim 990k chm 1% 1/2w, Mfr 28480, Mfr
“-Part No. 0767-0057.

A 'R104: Change to HP Part No, 07670040, a fxd

iy imetdim 101k chim 1% 1/2w, Mfr 28480
Mfr Part No, 07670040, .

A RHI Change to HP Part No, 06984077, R:fxd
met fim 600k ohm 3% /4w, Mfr 28480 Mfr -

_Part No, 0608-4077, .

N Bm Change to HP Part No, 0688—6684, R:ixd
- metflm 667k ohm 1% 1/dw, Mir 28480, Mt:

' Part No, 0698—6684,

A B113: Change to HP Part No'ossa-eam R: fxdx -
-met fim BOOk ohm 1% 1/4w, Mir 28480, Mir

‘Part No, 08986654,

A R!21 Change 1o HP Part Nd 0757—0059 ‘R: btd R
- met fim 1. megohm 1% 1/2w, Mfr 28480 Mf: :

* Part No, 0757-0059. -

rma 20d R174: Change to HP Part No. om—ooaa

‘R:fxd depc 698 ohms 1% 1/2w, Mir HP, *

: A 'R201; Change 10 HP Pait No, 06986400, R:fxd
. et flm 500K ohm 1% 1/4w, M1y 28480, Mir

Part No. 0668-8400.

A R202: Change to HP Part No. 0757-0049 Rifxd .
' ~met fim 111K ohm 1% 1/2w Mfr 28480 Mfr

~:Part No. 0797-0049, : -
A B203 . Change:1o HP Part No. 0757--0057 R.fxd
et fim 890k ohm 1% 1I2w er 28480 Mfl
Pm No, 0757—0057. '

LI

N

f

Table 6-2 (Cont’d), . ; :

" A’R204: Change to HP Part No. 07670040, R: fxd

© metfim 107 ohm 1% uzw Mir 28480 va ’
" ‘Part No, 0767-0040,

A RZII Change to HP Part No, 0698—4077. R: btd
“met flm 600k ohm 1% /4w, Mir 28480, M1y
Part No, 0698—4077. ‘

" A R212: Change to HP Part No. 06986684, R: fxd

met fim 667k ohm 1% 1/4w, Mir 28480, Mlt
- Part No, 0608—6684.

A R213: Change to HP Part No, 0698-6654, R:fxd ‘
met fim BOOk ohm 1% 1/4w, Mf; 28480 Mfr
Part No, 0698—6654, :

‘A 'R221: Change to HP Part No, 0757—-0059 R fxd :

) met fim 1 megohm 1% 1/2w, Mfr 28480, Mfr

‘Part No, 0767-0059, ‘

A R332: Change to HP Part No, 07670334, Réfxd . -
" met fim 301 ohm 1% V4w, Mf 28480, Mfc

Part No, 0757—0334. .
A R333: ‘Change to HP Part No. 0757-0334 R: fxd
. met fim 301 chm 1% /4w, Mfr 28480 Mt o
-Part No, 0767-—-0334
A 8481 Change to HP Part No, 0698-E884, R: de
" met fim 22 ohm 6% 1/4w, Mfr. 28480 Mir
" Part No. 0698-5884.

i .

A RB73: Change to HP Part No, 0688=4006, Rifxd |

' ‘met flm 15.6k ohm 1% 1/8w, Mh 28480 Mfs
-Part No, 0698-4006, .
A RB74: Change to HP Part No, 0698 3540 R fxd
* . met Him 16,4k chm 1% 1/Bw, Mfs 28480 Mh _
‘Part No. 06983540, J ’

- V101, V201, V401: Change loHPPanNo 5080 |

o410, .

M:scellaneous : ' ' C
“Add: HP Part No.: 01420—-01202 Bracket cable.

- Add: HP Part No, 176A~141C; Piate insulator, ..

B
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CHANGE 1 '.
_Tnble 62, ' ' AR
R149, 8249 Change to HP ParlNo 21002293 same -

_ description and Mfr, - . _ SR
o ,:Ts" ; ’j | .

g

1 ! }i]
- : !
) OPTIONO090 - -
Model 1402A Option 090 s identical 10 the standard : ! o
- Instrument except for the addition of two HP Model
'I(NJWA or 100128 Plobes. _ .
N
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REF
DES!G

GRID |

-
o
o

c611

c812 '

e
(=10
CE4Y
CBa2
C560

- Q50%

Q506
Q507
Q508
Q%09 -
[¢].311]
R512
R513
AS14
R515
ABIG.
RE2Y '
R622
R523
A624
R525

©IABIY
RSJZ -

A533
R534

" .RB3S

RE43

- REAR, -
" RBSBY

RE52

A5B0
R561
R571'

.AB72

. RE73
RE74

R " Figure 6-15, Component Locations on Trigger Amplifier Board A3
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REF: | GRID [ REF | GRID
pESIG | Lot | DESIG | LOC
. C300 B3 |R304 " C2
ci103 - BB |RIs . B3
cioa . B3 |B3IN B2
- 3 B2 |A32 B
c312 B | RN B2
.- S c313° B2 fRMIA - B3 y
: IR c321. Ba |R¥B B2
A B ¥ ca22  c4 |RIN B3,
S -.3'-‘,_ capy  caA |RI22 T CA
N ' CR30T €3 [RI?3 CO
. S - CR102 C2 |R32s C4
S ; . CR3I0Z B2 [P C4
; i CR304 C3 |R3I27  BA
CHIos CB5 |Ras  Ca
PR qioy B2 |R32®  CH
: & Qo2 B2.jJA3I0  BAa
. B a303. 83 |RI3L B4
, Qo4 - B4 |RIIZ BB
: L R301 B3 | R333 B4
. . RI02 C2 |RA334 B3
R103 BH | TOOY c
15
M ) ‘ C . ' .
! ) : JADZA-A-2BA
: . A . . i
. ‘Figure 5-9, Component Lacations on Switching Circuit Board A2
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