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About this Manual

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

HP References in this Manual

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

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

Support for Your Product
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product information on the Agilent Test & Measurement website:
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Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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. scenning feature that mcreases writing speed

Model 183ClD - . . S

eight \gctlons, each covering a specific topip, or aspec o:h-

Oleszoks {Figure 1.1}, The-\menuol Is divide
the manuel ‘ahd can we unfolded ,and’ used for reference
whllereadlngnnv partof the man al.” o . }. o

] e ‘ ~ ‘
: NOTE . ,ﬂ

. T.hroughout the text of this mamfal i
. - the. Hewlett-Packard Models 1830 afd - f,v.l
" - 183D Oscilloscopes shall be celled Model

R 483D e

f\‘

.1 3 This section conteins,,n descriptron .of the Model

183CID The instrument speciflcatrons are listed in Table

“1-1. Table 1-2 lists and deseribes the abbrevitlons used in
"this manual except Section VI The parts list'is a computer

" read .out-and. usés compuiter: abbreviatiops. ' Warranty

information, data for mantial ard instaument identification:
and special accessories avalleb for this instrurnen} are -
described in this sectlon : :

1 4. DESCRIPTION

. %

-

‘ 1.6, The Model 183C/D isa laboratory oscilloscope that . oo
. uses plug-ins, Bbth models are intended for bench use, but '

“the Moide! 183D mey be rack mounted as descrlbed‘n\
Sectlon Ii. '

i
-

1 6 The Model iBaClD has a célibrator and power sup

. the [nstrument. All schematics ‘are. located- et‘the reor of =

-

plies ‘built-in. The. basic Model 183C/D is designed for

operation“from dc to beyond’ 600 MHz with real-time
display, ; Various _plugin- time bases;, verticei amphhers,
samplrng plugins and’ timedomam reflectometers provide i
increased versatility.: Prpwsron has been made for a reduced

J_. -'i R

. 147, AII ectwe components in the Model 1830/0 are..

solid state, except the cnthode-rey tube. The instrument

. 8 BNC connectors ere |.ised for external cdnnecnons

Outputs Include main and delayed gate. srgnals and cali- -
- brator. Inputs for. horizontaf - srgnal external calibrator _
~drive ggnals, intenslty modulation (Z exis lnputl end

external sweep‘resetare provided o

', 1:9, The Mbdel 183C/D s equfpped for hlgh speed

photogrnphy (camera avallable separately), The internal"
greticule illuminatmn includes a puised floodgun mode to

: andpluglnsareriooled byebuiltin blower S

_ . _ . General information
. ’ v, 07 ’.:;,“‘ :
. . f‘ . l .
i - . N - A
t “’. g.‘ l . . . 0 k . \I.t
= . \} . SECTION (. L S
C e ‘ - . " .
- \ . - . L 2 . v , A o ) .
AP Lt GENERAL]NFORMATION e e
P .‘~‘., e !?4" R . T .

’ . g i Wt L * ’ . ' ‘ : - ’
1.1, INTRODUGT!ON L R Ilght the CRT- phosphor and’ greetly fncrease lhe eilective
o o i T sensitivity of high -speed, Aeli developlng films,

1-2. Thls menual provides opereting end servici nfor-
mation for the ﬁewlett Packard” Models 189¢ ani 1§aD_ 110, A celibretor provldes signals w:th 2 nsetime of less '
nto ¥ than: 1 nanosecond and. less’/lhirn*:ts

ringing. The 1" MHz"and 2 kHz calf
. éontrolled . nrnblitude and .pulse’ width to pr vide cali-
bretion for both "the mainframe and plug: iins u The
cpllbrator may be used as« pulse shaper with ‘less_than
:1.nanosecond rlsetlme“und with the period . and %ulse

o width controlled by external inputsignals «

."i'-:- "

Ve

111, CATHODE RAY TUBE

1|l .

l 12 The stondard CRT used in the Model 183C/D ha5‘
_aluminlzed P31 phosphor an internal griticule to elimi-
- hate pardllax, and a non glare safety facepla;e The post*
_accelerator has been divided into two segments, each

with |ts own termmal 10 permit reduced Scanning, The:

‘ center five' ‘centiméters . (vertical and horizontell have

been divided. into 1/2 &éntimeter sections. This permlts .

. _voltage per.division and time per division to. be the same®
“in-full of reduced" scanning even though the size’ of the
. dwrsrons are drfferent .. -

BREF] WARRANTY 3

114, T!uminstrument is warnanted as Ts}ete{;i on the
inside front.cover of this manual, The CRT is covered by,
[ warranty separate from the rest of the Instrument, The

CFlT warranty and warranty cleim forms are loc3ted at

the rear - of this .manual, Should the CRT fail wrthln ‘the
Cvrne specrfled‘on the warranty, return the CRT wrth the

varranty form completed, AN correspondence with a
- Hewlett: Fackard Seles/Semee Office concerningan instru-
ment should reference the complate serlal number -model
‘number and name of t nstrurnent. ‘

‘l 15 ACCESSOR[ES

l 16 "The Model iB:iC/D is equrpped w|th a mesh -contrast

“filter and & reduced ‘scan’ mask. The fllter and mask snap
into plaee under the light shield. The contrast filtér pro-
vides greater contrast in high arnblent fight. The mask

‘blanks out the ‘unused outer areas of the*CRT when

_cord is supplied with each instrument, The Modél 1830
is supplied with all parts and hardware for rack moanting,

'll

1 17 AVAILABLE ACCESSORIES
., "

"1-18.- A series of mobile test stands are avarlable for both *

models The Model lll&A is a portable, trrpod testmobﬂe

v

’ operatmg in the reduced scan modé, A detechable power .
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ST U Refer 1o the Jatest: Hewlete. Pucljard Catalog for muru S S Co Y S g
L . mfurmation on uccessories... A - “ SRR . K Cire
,‘. ‘.. . v' ] N . ) ‘. o ‘,"‘ ; »
T e e J .20, INSTRUMENT AND MANUAL IDENTI-- - _ TR
el FICAT ON T T I R AP ES)
K \ ". B : . ‘ “'_‘ PR ”"I IO o2 ' ‘ l -‘,xl
: \\ ,’ P 121 Tl‘lls mnnual pplies directly o, Modul IBSCID , i X
5 N . mstmments*wnh a-garial prufux number- a3 listed on the RS : . L ! .
N " titfe page, The serigl:prefix’ numbér Wothe dirst group of - R '-; A a2 st
Lo digits i the instrumenit seria)l number (Fidure, 1°2). The . ~ LI S 1 1000-a-20° 4 CURRHN
; Sy oo T insfrument se:lal number is oma tag locbted on the fe.'ir - ,,.-. Figure ‘-! 2 Serfal pm‘fix IHentificaflOn e oy .
e panel Ot a AR .‘, . -_t.'"f"' er aoo . SR g
) S S SR e e | :1_2 ~|NOUIRJES L ._v
' IR} 22 Check lhe seﬁal pre"flx Aumber 'E)f the JnStrument, - 4 Lol e a . RS
oo S+ 1§ 'the serfal prefix nuimber is different from fhat listed on- ‘25 Refer any questioris rqgardmg the manual the = Liro ot
‘i e .the title, page of- 1His manum mfe,- to Secnun VlMpr chaﬁgeosheet or the instrument to the nearest HP. Salesl L
. - coverage! . - Seryice thce Always’ idegtlfy the fnstrument by’ model S
S o L .'-,‘_--‘ . “nufber; edmplete name, and complete serlal,-number In, T
S - o ) ' Cor el correspundence‘Refe?..to the inside rear cover of this A N
St : -1 23 Corrections to errors \h. ihe manual are listed upder marfudl fg.— a world wlde '|l511}19 of Hp Sales!Service. . ‘3 L
Yo - errata on an enclosed MANU LCHANGES;heet(ifaan Oh‘u:es i : ﬁ , oy 7 -
Y e e ""'7 v : T ""sl‘ L '-'- ' . i
L] . - g \ . o ‘ L. vy ... . L} -5
. } ’ .- . hT T - PO L ) o . -
ce RS U T TabeH Spec“ﬂcatlons_, o ‘ I P
Kt ‘,.." 'f\ych.‘r'- ' . C(f).. MREI B !
AL / L HORI'ZONTAI.‘AMPLIFIEB CALIBRATOR b . :
W A : P ~
o R : IR L . ‘ '
R w EXTERNAL!NPUT " . T Yo ea, Y
- | . - Bandwidth: de-coupted, dEtoBMHz ac- <oupled, P}‘hﬁg:'}‘"'g’ﬁm repate 05 ms fer iod) pulsg
. 3 2 Hz to B MH2. ' A
B - ; «- width, 50-us e
ST | Defiection Factgr: 1 V/div. X1; 100" dew. " Mode2: 1 MH‘:‘;;B rate (1 use; r,od pulse -
N .. = X10; accyrpdy, £6%. Vernier prowde#conun T wndth 100 ns: o Y
P ' © « ubus adj¥stment between ranges afid extends o v .
S delleptlon factor to-at leas} 10 Vldlv . R Ac:tt:grif‘!a ‘g“;df%l (;mg goglse é! tO ,5% HO’T‘ ' T
... Dynamic Range' +20V. T S e : b ‘
_ Maximum input: £350V (dc + peak ac) o PLITU TR
input RC: apprbx 1 megohm shunted bv approx Aﬂntggotﬁm?fgg;le 60 mV or‘ 500 mY 'ﬂ% _ ‘ o
20pF, LT LT e ey
‘ A A sounce 500hms no i‘ o o 17
) INTERNALSWEEPl. Lt I miria TR
_Magnifiér: X10; accuracy, 6%, e .
Outputr two rear panel emitter: follov'\'r'ér uutputs . , " PU;S:p::’,APE’%(ME?SUTEf’ wafh 1 GHZ bandwidth .
. ~for main or ‘delaye géte?. {vertical r hari-- Risetime (ﬁegl ins o
- ontal outputs’ w:le used-with sarsplmg plug- - S ‘Overstioot and Ringing: 1:3:% max. o "
P 'tuﬁle :sr‘ap‘:;:'ﬁx dH::Y mwi;: " . Flatnéss; $0.5%jafter 6 ns.with pulse top ar;z_ '
prugin. p. T e base Ime urbation’s averaged SEEEELSS
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., ‘ . ‘ . . o - . -l - 'I,
L . Medel183¢/D - - . Coe . : L ‘ aGenerqillnformation _
‘ o o “Table 1-1, Specifications iCont'd.i o, L v
. me—— — — . e . .
. X o . . . . \-
B EXTEHNA‘ 'CALIBRATOR 'INPUT; callbrator o GENERAL - ST IR AL R
. shaping ‘network shnpes an’' external’ negative b ¢ o 1 Cot
T Iput that exr 3eds ~0.6V péak, Rep-rata oxtends* !"EIGHT (WilhDUtplllu ns) " . oo
. "} 10>"10'MHz tnput R’ -approx 10k. ohms, Rear - y Model 183C" {cabinet): ﬂﬂ?'33 Iy i150k9i. Ship \ e
“ "+ |-, panel’input selected with reor pariel switch and g " ping, 4615 (20,9 kg)., . - A
©« ] o frent panel light lndixtes when. switched,to ux-_ < % Model 183D (rack): net, 35 “’“59"9' shipping, L e
Yo . ternal position. arr . RS 48 I 21 Bkg) L. RO e
R CATHODE RAY TUBE AND CONTROLS / ENVIRONMENT. Mainirame operates within speci B A
A AT . - " fichtions over. the iollowing rnnges S
o ) TYPE: Post ncceierator20 KV accelerating potentlal; ‘ © “Temporature: 0°C to 65°C, - B o
e ' . Jakgminized P31 phosphor {refer to options for .7+ Humidity: 96% relative humiditv to 40° C , T
o Tt other phuspitorsi.safety glass faceplate. . Altitude: To 16,000 ft. R T
o o s - .= Vibration: vibrated in three planes for15 minutds ° o
B e WRITING SPEED {with 10000 ASA film, P31 ¢ . each wlth 0010 inch excursion 10 to 65 H’-nc -
"+ | « phosphot,f/1.3,lens, 1:0.5 object-to-jmage ratio, LI ) . ot
- F 7 and pulsed ftood gun fogging) normt{’i scan, >4 POWER: "50" ZBQV £10%, 48 to Mon Appm" s et
; S B cmlns,.t;.educed scan >8cmlns : 116 watts with 1830A and 1B40A pldg-ins at . R
o . 116V and -60 Ha. Maximum mainframe power S
A _‘GRATICULE normal scan, 6 x.10 dwisnon infernal _ _ at normal (line, 168 watts. R LT
..o .} raticule’ 0.2 subdivisiops ‘on major horlzontal | ' e T oot N Lo
T ) and vertical axes, 1 div = 1 cm; reduced scan, : R o
EURE 6 S 10 division internal graticule (1div=056 cmi . ' ACfoistSOF ::EtSeF T:Stziigt:i:golf: Idw;r?!gﬁdmtfwm “
) ' ,. i [ f et rast reiter, Kk m raw a Q -
ammarad I stper mposed n center ° normal sean gmticuie ' probe holderg4HP Part No, 5050-0464) are also ‘ - o
S FLOOD GUN. illuminates CRT phosphor Normal _ supplied with the 1330 o 1 ".'
o or pulsed mode of. bperution\selected with rear -~ ‘ _ T
7 *~ panel switch, Scale controly adjusts graticule ‘ ) ' ' ~
/] ' iMumination and pulsed modg ‘which ncreases OPTIONS (order by option number). ) o
hot hic writi ed. o - TR ;
.| photosraphic weiting spe \  Q1:R11 aluminized phosphor in fiew-bf P31, | Y
« - | BEAM FINDER: returns trace.to CRT screen regard : S | T B Co A
: L Iess of setting of horizontal or vertical controls, - . . . '
. - ' . ’ \ o LY
S JNTENstTv MQDULAT]ON approx 2v 50 ns DIMENSIONS cabinet {Model 183C), 7- 7/8"wrde o '
t -
1. pulse width (< 15 MHz CW] blanks_trace’ of - 11-3/8" high, 22-3/4" deep behind fronf' panel !
. " nermal intepsity, Input R, 4700 nhms +15V (200 x 298 x 578 mm);-rack {Mode! 183D), see
- “" . blanks trace of anv intensity o L ~  outline drawing o -
‘4-:_‘ .-
s
* r’
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ol Inforrgatioh ~ - .+ . Table I 2 Refcrence Desi nators and Abbrwfntlons K -
b . kA
‘f' '\ , M {-‘ Y s ’ Ty "'k . . ~: ]
- / o o 1 ,r;-.i. e i
' ot SN HEFERENCE DESIGNATOHS o, cr
s . . ‘ , ‘ E ' ﬁ'n iR .
n o - assambly -+ E - n{luc. elnclri:nl part P . = plug UL e (ntegrated clreult
AT = attenuetor, F % luse ot PS5 = powir |upp|y E _.- {untepairablin} :
‘Feslstive termination  FL - = filter ca o e tronsistor - N - vacuunllluh-, neon §* 5
d = maotor; fan - H * hardware . g = rosistor ' v-ﬁ (.. lelb photocet], ste, :
gT - E;;L‘;r'!m o, ',J( : fmkv ‘ AT = thermistor = | o . :SI;.D:J "0"_'."“" N
cp Towogoupling. - L % indugror’ - - . B¢ % ewiteh T W » cable ] KG
CA . ®.dldde LS = speaker x - w transformer X = socket -7 PR
. DL ..® dalayline - M . fmoter T8 . Rt " tarminn) bonrd Y = drysial o7 ‘
‘_ DS L= dwl:- llunalinu Ilampl MP - mnchn_nlqnlpnrt " TP . = lestpoint - o Z C " neiwork-
' ) ' ’ ! I ’ ’ -, ) \ ' .‘\ t .!‘
J 3 ABBRE\/IATJONS ST :
K . i 1 Y
{ [ - Lt o
A = amgperals). FET . = llnld-nlfect -‘ -n" . . = nono nd?) R L ud[o'lrnqu-ncy/
ampl « amiplifier(s) ; ' v trnmlgmr(ll ne* = nor closd Interfevonce. .
Ay = assembly B . ‘ y no, = nor ¥ opon K » rodt mean squere .
,f ampltd - nmpllmdo . . “40 ) " - npn = n "vo-uolltlve- : vru\ln:ru wgrklpg :
. .-G ~ gipa R negative - _ vo ano.;...-
bd » hoard(s) gnd - ur?:undtedl ons = nshosecond g E :
bp - bundpnu Cor a ‘. h (ies) - - 12:§ﬂ?econwollnd e .
o : = henry{iet) - plm“o ) i IRy R
[ - centl (10" l hr : hour'l!} cord gc ‘1“ ~' printad (ou:hnd) ‘_wm‘g:;" e : ﬁg&\;{;} PR
‘Ca = carhon o HP awlatt-Packar " circultls) I " i
 cow -, = gounterclockwlise Hz = hartz s ' poaks . - - - trl e
oux, = coaxlsl . . [ . rmr L mmcr I
- 2uef = coofficlent T ~ k‘nnrmudlntn treq. zg:l:::: ""“?""f" R N :
com = cgmmon - Inud = Intarpal - portof . Foou _-sumlcronu }
CRT' +, cathodesay tuhu - . B8 = poak-to-peak o, usee o e mlu:rowcond _
v’ clockwise k . ™ kilo (10 ) g:gm ‘= program . - V ot WI . . e
w decl (10°) Y . poundls) SR ";eo":‘:;;:m"‘.’ . ver |, vmublu' [ ;
- dncuwl . Ipt - Iow-pnuﬂlmrm ps '= picosecond w/ = wuh .
« externg) m - mllll (‘1 u"’; . pwe ".egr‘lzn\zofkiﬂu‘ - wllo - withﬁut ' .
. ' M ~ froga (10 - ) ' : wiv - = working inverse
« tarad(s) ms = millisacond, rt Y * radio frequency ;. - valtape . .
I Co . ~ : e .. ano

’ e
X . e,
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) A AT
oty "'“,\ s2 Thls section contains instructrohs for perlorming
N A inital Inspiction of e Madel-183C/D. Instatietion
| SRR g‘procedures and pressdutions ore presented in step-by- f@r

- order, The procedures for ‘making a claim for warronty
S repoirs and fo; repneking the Instrument for shipment nre -
‘l‘. ,,‘.v nlsodescribed in thissection. P -‘,.!; o RS

o 23

L

INITIAL INSPECTION . ‘.j-'-":-_“, e

‘\,‘. ,‘

: ‘ 24' The instrument'was inspected mechanically ond
: j electrlcally before 5hipment Upon receipt inspect itfar.
.damage ‘that" may . havi.” 'ccurred in transit, Check- for -
f - braken knobs ‘bent’ or* oken corineotors,, and dents or-.
scratr;hes, If damage is found refer to the cla‘lms paragraph
' in: this sectlon Retoin’ the packmg material for possible
futureuse ("{ L o D
- o

uz \\n . .
2 5, hCheck the electrical, performam:e of the instrurnent N
immecmtely,afger receipt ‘Refer tq Section V.for the'pefi- 1
formance chec*k procedure. TJte performanoe check will -
»i r%rmine whether or not the.- instrument Is operating

in the specifrcetions listed in Table 1:1,/Initial" per-
loml

BRI

o LY

r'.,‘

d accuracy of the irlstrument are certified ds

S “instrument . does not ‘operate as’ 'specified, refer to the |
e claimsparagraptrin thls section. :‘,;...- .

".‘ ‘-v.,

25. . PriepAnArlom FOR use -
2=7 POWEn-neo’tnnemenrs ._" .

"f 2.8. . As shipped ithe Mode! lBSGID operatespn enther a
115voit ora 230- valt,. 10%,;5inglé phase, 60 to 400 Hz -
 Puwer source capable;of dgﬁvering 165 watts, The instru-.
“ment can also be operatedy’” twoother voltage ranges of -
" two voltages each:. . {s and 200 volts, or. 125 volts »
. and 250 volts, 10%. 3 opibate on these ranges the power
tranbforrner must be @dllired 8s shown on schematrc 7

: panel VOLTS :AC: switch for properi
ition l'115 or 230)* ORE '

i

5V OBERATION This instrument is shipped

from. the f‘actori/ for 116-Var operation., Befer to trrfﬁ
followmg partigraph for 230—Vac operation. SIS .u:

.:'r.-'-“i

SEpTION "
u—-INSTALLATION

o oppr}dtiate rechtacle -grounds “the, instrument through

L 18'359 rnav Jae rack mounted as descnbed in Paragraph

T’,‘, 216, RACK - Mo rm
3 stateq pm tﬁé insrde front cover of this manual tf the . ¢

B "?'

”f'ment.‘ ' v -'.7 N o t
:, g K' i 3" Sh IR e . -
216 msrnumemcoouno _, s ' “

.:. ‘:
r

swltch selects the proper fpse for the desired voltoge

-
-'-‘..- . .-J ! el

'r2 I‘l THREE CONDUPTOR POWER CABLE o

Y 0, . o - ' v

2 12 Eor. t‘hea‘hrofe;tion ofoperatméﬁersonnel Hewlett ‘
Packard Corffany. recommends that the jnstrument pandl

. -and cabupotlhy‘ﬁrounded This instrument is equipped with -
] thrpe-tondector power cable that, when connected 10 an

ting f rgm a dwo-contact outlet, use ‘a three- -qonductor

“the @ffset pin, To preserve this proteotion feature when >
aﬁptor, and «connect the adapter wire to ground at the

: power,ou e *_; R R A 3 ,
e e e e T
213 msr umenrmounrmc PR

: 2 14 BENCH U$E Asshlpped both the Model 183C and
, thé Model 183D are intended lor bench use. The Model ..

.\

'A«»kit forf-c nverting the.
Model 183D tq }gmnt Gbnfiguration is supiied
witf'f.-ach instrumen ctidis for making the conver.
'sron are gwen below. See Figure 241 for parts identifica-
uon oo
. . r : :
' a._Detach tilt stand by pressmg rt oway from the front
: feet :

. ,' P
.

b Fiernove all plastic feet by pressmg metal button
“and slrdmg feet free. . .- - _- .

\ e

’.) ...

S X ‘Remove nluminum Arim stnp from edch sfde of * '
- mstrument xvith a thin- blade tool.’ . !

W . .
& f"‘ N ',r"\-‘ *

,1c.d Attach rack mountmg f!ange inf space vrhere trim
e ;’&trip was removed {use sCrews provrded with. kit), Large
“notch of flonge should e’ positjon‘ed at bottom of instro-‘

17. The Model 'lBSCID is cooled by a built»ln biower
stem “Afilter is loca;ed on the rear of the power supply
Yand should be cleaned peqodrcallv lrefer to Sectign Vi, -
‘When in use, place the'osc’“ljoscope s0.the air. lntake is nol;
obstructed The fhstrunmnt is designed to operate at tenr .
‘- pemres from 0 Cto +55° c R R A
a',._’_ ;‘.57'\' L o :

-
—

¥
"

n
. .
5 ""; Y

Py SRR S SO S S SRR

f_.-is not hecessbrv to t:lmnge ihe 1. !EV fuse The VOI..TS AC_, Ly -




Y

.f_ 15

-Flgure 2- 2A Gently opply a
! Indax” flngers until he light shleld's uppér ear is’ free from'
- Its slot, Pull-forward stightiy-and release..Next, grasp the -

. ‘- - light ‘shield 8’ shown'in Figure 2-2B; Apply an’ upward,_ i

.

pressure wlth the thumbs unti}; thellght ‘shield's:lower eAr: - ."--L.
“cloars its'slot, pull forward, and remave the light shield, .
. Bg certain to ‘apply pressur‘e" ﬁt the Inner edge’ of the Itﬂtt '_.‘

" shield when releasing the ea in bdth stdps above, Pressure

- applied 10 the.outer edge-, resutts In a swlvel action whlch :" S “
3 mav damege.the ears.i vy oo o

2 20 A centrest filter whlch elso ects as an HFI shleid
*.is- located’ behind  the ilght shield. Usa of the' lllter is
. recommended because it provides comfdrteble vlewlng and.’
RFI shleldmg. Irupet*ic cases, such as when a camera is:
attached, ' removal Of the filter” rrev be desirable, To . ,‘;-'
eccomplish. this, remS’e the Ilght shigld as. ex‘plalned in X
Paragraph 2 19 slrp the ﬁlter out and replace the tht s
shield,’ Mt L BRI
2 21 ‘A reduced scan mash-ls supptied end can be installed
" between the contratt filter and the light shield; To install,
‘remave the light' shield as explelned in Paregraph 219,
shp the mesk ln plece end reolace light shleld

l“"l-‘lﬁur’ei? 2, Bezel Fler_noval
' . ) : . . ' I

-18. CONTHASl FILTER nEouceo AND
&u]c;'t-tr' P sEAN'”"N Asx“"s"‘_mem ,"' ;

219 TQ rernove the Ilght? shidld ‘grasp It Bs shcwn, ln
ward pressdre ‘with the " E

222 POST Accst.énaron coNuecrroug,

The HVPS lhlgh voltage | power supplvl

.a dangerous charge ‘aven when diston.
: nected Alweys use’"an insulated toolw
1" such as o fuse puller to. rembve post - *
]"' accglerator plugs fram qulntupler ]acks. '
. Grouhd the HVPS autputs and the post

223 S' ection of scan rnode Is made by connectlng the
réar - ‘ppstiaccelerator ‘lead to 17 kV: for full scan or 1o
X 6KV for reduced scan, The outputs from the qulntupler
termlnate in three fadts {See Figure 23] 31 and J2 are’

'. " side-by- side ‘tioth heing 17 kV Jacks. J3, the 3.6 kV Jack,
- 7Is located @ short distance away at’ the apex of a trlenpi’e i
" formed by the three jacks. The front post. acceleretor lsar =
‘always connected ‘to J1, The rear post -accelerator conmg .
nector ls conneuted to J2 for fuII scan and to J3 ior re- L RS

B 224 As shipped thl 183C/0 15 connected fos;ull scen, - -

~Ta change modes, remove the cever (left-fronf cover on

_ Model 183C and battom ‘Coyer on 1830} See Figure 8-2 )
. for location of quintupler output iacks Grasp plug on .

end of lead from rear post accelerator” with- fuse puller.

Pull pluq from J2 and [nsert in 43, Replece cover' ,-._:"

EENTTYY Yo

o Modei-;'eacm

and the two post iccelerators can rétain . . .

- _- < this model refer to eppllcable n'tenual-l’o

tlonl' S L S
PR Er Model lﬂO?A serlel prefixed Bfé—-, 3 ebotie,), bas :
.;':-, v been factorv rnodlfied R T w5

R
o226 INSTR MENT.COMPATIBlL'ITY

2 26.- 'he Mod.el IBSCID Is designed to Operete wlth env

: ‘n‘iodlll to meetspecllicatlons,

“a, '. odet teorA “saridl’ p(dfixed 936-.- or_ atiove- lfor
I in;ereonnec-

thls model refer to }pllchble chenge sheet fer lntercon-
: nectionl.r s

.“

EX

AR f'}'lfrneet specrftcetions « i'

. chetions. RN K

5. Modét: tetsA el preflxed 979--or above, Ns :

. -h, The iezo serles,,all serlal prJrim were designed
s to meet speciﬂcatlons. X
' ka2 ok The 1830 series, all serjal prﬂixes were deslgned g
to meet speclflcations. . R

AR B

. ', ,
L}

NOTE iy

S LThe 1830 series vertlcel emplafler were o
Y " not-designed to ‘operate with the’ 1820

' 7'to meet specifldations. G

T2 Ii For IBOO-series plug ins with'serlal preﬂxes below‘

2-28 CL5|M§, ‘

.,

o . statement. I physical d

. e_- Model lBDGA,-etl serlel preilxes wes deslgr]Fd to
) S

f Model 'lBIOA all serial prefix g was designed'to 5 :

i “The, 1840 teries all serlal prel‘lxes were designed

LI 2 29. The warranty statement appliceble to this Instru-‘{

D rnent is printed. lnside the front cover of. this. .manual, . "
’ Refer to the rear of thls manual for the CRT warrenty n
i an\age is found ‘or if operetlon ls T
Y. not as specifidd . when ‘the instrurnent is’ received, notify -
the -carrier. and nearest Hewlett Packerd SaleslSerwce e

. 1800-shrigs piug Jns’ that hava, bheen. modilied of bujlt to'~; .
speclll tions, The.foliowlng lBOO-serlesp[ugjnshave been .

: "'r Packird Sales/Servica 1tk
<=2 a tagshowing

e. Model IBGéA serlal preflxed 934—- ‘oF above lfor ' .‘{.“-; v

i rnenda ions on materlais to be used. Materials Used. for

%
hart' "

been factory modified. e

"v . - N é‘..‘ : .
. erethane foam. © S

serles?lme Bases._',-. O S P S

- those jisted above, contact the nearest Hewlett-Packard ;. -
2y “Sales/Service Office for Instructions. Any plug-in unlt used |,
< with the ‘Mode! 183C/D should be adjusted eccordtng to ISUEE R
lnstructionsln theapplrcabie Operetlng end serwce manual. SR (Y

N "'Installaiien -

dilice immedlatelv (reler o tltelist in I:ack of this manual ‘ R

* forg addrasses), - Thie:HR, SglesIServlce ffice. will arranga

~ for repair or rep) cement wlthcut Vaiti 0 ier settlement f ’
ef'theclaimwlt ecarrler/ PO R _.- . 225 ‘

AR YR L . g B

vt .
..‘-, . BTN ,..“‘ . rn.-‘.

\c‘n '-.

N Lot .t oA ;‘.' : - "‘:
'2 30. REPACKING FOR SH|PMENT.. e ~'-,.ﬂ.’.‘ w
VLot o . . .. O ::.‘," . .
) .‘. S . ("

' 231 i the Model waclo is-to b(muppectmanewleu Lk
& forysarvicé or repalr, attach :
emvn -address), complete inst'rument.,
esé_rlptlon of the servloe rei]ulréd .

: . * Q\: ) "y * ‘
2=32 Use tlte orlglnal shlpping certon end packingﬁtaie- -
.ﬁal li‘ the origlnel packing. meterlel Js not avalleblet HP -
les/Service Olfloe will provide lnforrnatiqn and recom- <

t’l

qs'eriel number.gend

shlpplng an Instrument normallv lnelude the follcw[ng F

. . P R R
. f ' L0 . L ' :
- PN ' - . - [
e S, ;t- O

‘], a, A double-Wailed carton. refer to Table 21 for.test :
:‘ strength requlred ' . e e

R
Vo

L - o c, o . o *
by Heavv per?ef or sheets of cardboard to protect ell
! ‘lnstrurnent surfaces; use a nonabrasive material ‘such as
- polyurethane or cushloned paper; such as Kimpak around
.,all proiecting parts. ~ ' .
c. At !east 4 mches if ttghtly packed industrv approv '
ed, shock- ahsorblng material such as extra-firm poly

[

. 3 -b w
Do e T {% :
\ " d, Heavv-dutv shlpping tape for securing outslde oi’ '
=§carton. SRR _t

g 'Table' 2 t Shippinp Carton Test Strength

: L

rp‘\“"” PR

- Gross Weight ib) | - Carton Test Strength {Ib) |

e

: . - L . . ' s Co
X .up to .10 . : 200
S EESR [ XU [ I DA - R
e w20 | 350
fo 1040 0 7L T 500
| - vd0wie0 ] - 600 T
R ‘ _._' ‘: l R N o
e
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CALIBRATOR OUTr Output jack for callbrotor -

signals. e

CALlBRATOR AMPL: Selects emplimde of cat-,":- "

Jbrator, output (—0 EV or -—50 mV Into El}ohm
. Load) - . . . :

CALIBRATOR EXT. lndicator lights when CAL-
"IBRATOR MODE switdl on rear pen’s Ir:Eg(T-
~position, .\

CALIBRATOR FREQ: Selécts fredudney of

Internal oalnbrator slgnal {2 kHz or 1 Ml-l zh.

scope on or off.

»

Power Indicator. lets when power 'is on.

SCALE 'Adjusts fllumination of phosphor- fof

contrast between grsticule and bockgrou nd. .

FOCUS: Controlssharpness of troce o
CINT:. Controls hrightness of trace. - L

of FIND BEAM° Returns dlsplqylto face of CFIT
_ ASTIG Ad]usts epe of spot formed by CHT
- electron beam.‘. )

HORIZONTM. OAL Adlum gain of horizontal
' ampliﬁer._ s o S _
. HORIZONTAL POS Ad]usts horizo tal positlon
ofdisplav. . f
1, HORIZONTAL XI: Selects aXl hor‘izonmr rneo-
" nification, ..t Mo g
HORIZONTAL xto Selects kto horizonm
magnification s ‘h

HORIZONTAL INTfEXT.‘ Horizonta ..displey

. switch_allows selection ‘of. intarnal, stgtnar for

T 19, Grouhd Jack connection for grounding to osf. Ho. -

 POWER: Lifie power switch for mming oscmo-,.'f--.. e;.' VOLTS AC;

c_.#. EXT RESET: '

T b 1m= -A-a
g e

. HORIZONTAL “AG/DC - Horliantsl couplinn
switch for ac or dc slonal lnput

T Homzonm. EXT VERNIER: Allowsvernler 1

nd]ustrnent @f external horiz'bntal input deﬂec-‘ :
tion factor, '

. scope,

" 20.° HORIZONTAL EXT’ NPT Input Ieck forex-. |

ternal horizontal slgnals.' N .o

A, 48-440 Hz. 3-wure ac power cord Input lsck
it power switch for selection ] PR

ofllEor? O-Vec peretlo oo
'.,, ack  for connoction of )

»

external signal to reset time bastlr trigger.

" D. . DEL'D. GATE OUT: BNC Jack provides defayed -]

T . 1 gate signal output for trlugerlrﬁ\utemal equip-
* ment, . '

€ ALlanA'ron EXT INPUT: BNC jack for input, -

Tk of. externel celibrator drive signal,

| F:"" CALIBRATOR MODE: Selector switch for inter-"__‘ o

.-nal or extemal calibrator operatioh,-

" G FLOOUGUN MODE: Selects either cantinuous .

.or pulsed phosphor illuminetion.

W, Z.AXIS INPUT: BNC Jack. for external inpuuo'_. |

o provldo sweep lntenslficetion or blanlﬁing

- MAIN GATE OUT: BNC ]ack for outputofmpln 1
* gate sinnsl r

Ve Ground leck conner:tlon !or ground to

osclllosoope. h

S 230V LINE -1 5A S B...Llne fuse for 230-Vnc'
operat!on. A AN

“ 16V LINE 3A s. e Llne fuse for I15~Vacr.'
operetion.. - e .

‘a

"

external signal sppplied to front-panel iack o f‘}.‘
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' troIs the ampll ;
signal The panel rnatkings for. the CALIBRATOR; QMPL. N

3 2
operotlng controls; available modes ot operation, trlgger!ng
considereticns (frequencies emplltudes,» modes), operat-,
or's checks and adiustments and step- bv step operating :

Instructions for most appllcetions Sl BRI

3 3, QONTROLS AND CONN ECTOHS

3-4 Figure 31 shows the lnstrument front and rear
paneis and provides functional descriptions of the operat-

ing controls,* Indicators. and connectors. The. following -

" patagraphs provlde detailed descriptlons'of controls with_
multiple or complex functionsl. '.
. fo

38, FRONTPANEL o

36, CALIBRATOR. ‘Two “switches and 2 BNGAype

- output Jack are 1ocated on the front panel ofthe instru- .

31. , INTRODUCTION. . ,w e

This seeﬂon contelns en explanation of Instmment o

.

. ment forcalibrator operatjon; The switchesare color coded”

to Identify. positions When the switches are out, a blye .

band is exposed on the pUShbutton. this position corre-
sponds ta the blue Iettering on’ the front panel of the

instrument.: When the switch Is locked in, only the black

* portion b¥. the pushbutton is jstble and the switch’
positio?onesponds to the, black le

ng. | The CALIBRA-
TOR‘FREQ switch controls the fr uencv ieither 2kHz |

or 1 MHz} of the internal multivlbretors that generate the..

"calibration signa!. Tze CALIBRATOR AMPL switch con-

0.5V or —60 mV) of thé calibration

“switch represent the gthplitude. of the calibrator output

_signal when it is terminated into.a 50-ohm 0. 59!: joad, -

SEGTONII - . T o
OPERATION .~ | . o

W
o

~

38 FOCUS AND ASTIC‘ These controls are used 0
obtein the sharpestd[spta\‘! Onca set, the ASTIG normally. . .
.will ‘nof’ need o be rendiusted ‘1f "the 'vertical nmpllfier T
plugin’ is changed rendiust the ASTIG lor optnmum;

dlsplay. L .;t i

'f' = 39 FIND BEAM lnput slgnals with Ierge dc .compo-

nents may. deflect the' trace off the faee of the CRT.

" Pressing the. FIND BEAM. switch will return. the trece to. .
.+ the viewing area, By noting the position of thetracewhen  .* .

the FIND BEAM switch Is pressed, the opérator can adjust

~ the horizontal and vertical.position contrals to compensate -
{ér the offsettlng voltage, The FIND BEAM switch bn* -
“blanks the CRT and reduces the gain of the worizontal
and vertical - ampliliers to” ollow {the: presenta%on [

"appear on screen, {FIND BEAM unblanking may be discan-
nected on sensltwe phosphorsl Réfer to Section vin..

3 10. INT The intensity control adlusts the brightness

" of the trace Normal usage 'Is the position that gives the

" . effect on the sharpness?(

If -the. celrbrator output is terminated Into a high imged-. -~

60—ohm load -‘outpist:- An - indicator light. [abeled. EXT

lights when_the' CALIBRATOR MODE switch s in“the '
EXT. Posltion, When the lamp is I|t the internal mu!tivb—"‘*’ input“signal that is applied to the' horizorital amplifier.

bretors are chsabled

.!._!- . 1,

. _.{r;4

37, 'SCALE. The SCALE. ¢control performs’ dnfferent.';".'.r_.-:'.,
- functions, dependmg on the positiop of the FLOODGUN...

- ance, \the amplltudef is double (—1,0 or —0.1 voit} the ' . '

MODE switch (rear: panel) With the FLOODGUN MODE;@:; R

.

switch ‘in NORM pesiticn, the SCALE control’ is used to

ad;ust the overall Intensity contrast between the CRT- .
background --and the -graticule; With ‘the FLOODGUN.

- MODE switch in PULSED posrtion, the l’loodgun Is turned

" on at'the termlnatlon of each sweep The duration-of the -

floodgun pulse is determlned by the SCALE centrol in

“this mode, In the pFF position of the S(..ALE control the -

floodwn is turned off regardless of FLOODGUN MODE
switch settmg SRR ., .

most' comfortable viewing.. The Intensttv has a degrading .
’&he dasplay if turned up. too_ .

-

high C el

To avoid borning CRT phosphor use - .
only enough Intensitv to provide com- =~ s

. maxlmum counterclockw /pe

311 HORIZONTAL X1 AND X10,- These('switches:

select either X1.0r X10 sweep megmfucati”on by inserting

a precision’ 10:1 attefwator .in, or removing It from, the .~

horizontat emplnfler inputs L

I}

3 12 HORIZONTAL INTIEXT This swuch selects the

“In. thé INT. position the input signal to thé horizontal
arnplul‘ier is taken from’ the.time. base plug-in. In the EXT

posldon the-Input from the time base plug-in is dnsabled;,
and.the input to the- ‘horizontal amplifier ‘s provided
 through the HORIZONTAL EXT INPUT jack on the front ©
panel “The impedance at the ieck is determrned bv the -

tntemal NORMICAL swiieh

LI .
._r + Bt
RO B ¥ ,1

3‘13 HOFIIZONTAL AC/DC This coupllng switch is -

used ¢o. select either ac coupling (capicitive coupledl be-
‘tween "the Homzoymt EXT INPUT jack and

th
horizontal amplifier for elternating voltages or dc couplm% o
for direct-current voltage,’ THe switch. Is color ‘coded to . -

correspond to the front panel markings. 7l
N . o

fortable viewing."When the instrument. . {
5 ‘nat in-use, rotate the INT: conlrol BRI

31
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. _Operation o

. 3 14, HORIZONTAL EXT VEHN]ER. The HORIZON
TAL EXT VEHNIEH -contro! is used for. eontinuous '
adjustment’ of the external horizontal input signal deflec-

. tion factor, When the vernler is in the. maximum clock- - " ",

' “wise position- (detent), the horizontal ampliifier is colibra- ..

. ted.to provide"l .0 V/div horizontai deilection in the Xi ', C
renge ard 0 1 Vldiv in the XiO rnnge . o

.

' 3-15 REAR PANEL.;.

: 3 iB MAIN GATE OUTIDELD GATE OUT. The mein '
ond. delayed gate signals generated by the. tlme-bese piug
-in are accessible at the rear panel through BNC connectors
-Both outputs are isolated by: emitter follower circuits to "
prevent external Ioeding. The MAIN: GATE OUT jack is
nlso used to" provide X-axis “recorder output when e{
Fmpling ‘plugin s’ installed, The DEL'D 'GATE OUT g
0 ack- provides Yexis recorder output when -8 sampling
* plug-in i¢ ised. The plug-ins used in the Model 183C/D
L .‘ and the control settingsempioved determlne whet output Lo
£ signalsere eveiieble el Lt

- _i W !
Fous

et e . .
S Ca PR
p S

*” i
E - ]

C -
‘n..‘

3 17 ZAXIS iNPUTICALIBRATOR EXT INPUT!EXT
'RESET, The Z AXIS INPUT Jack isused to apply external -
intensity modulation. The Input impedance is. 4700 ohms, E o

" and +2;volts will blank a trace of normal intensity The '

_ input signals may vary in frequency from de to 15 Ml-lz
The CALIBRATOR EXT INPUT-is used W apply external -
signals to, “the caiibretor cireuit: when the CALIBRATOR
MODE switch - is in the EXT posltiqn The input signal
may be any waveform that presents a =0.6- volt'peak signal-

- with e “repetition rate’ of ).lp ‘to approximately 10 MHz, -,',,.l
Theexternal input’ impedance is epproximeteiy 10 kilohms, -.'-”. f,'
for negative srgnaj-s less than —12 volts. The EXT RESET _

.. jack-is uséd to electrically reset.the time base when the
S ‘time base_ mode switch Is ln single sweep. External trigger
erming input fequires a positrve -2volt peak Input with-

. & repetition rate of <10 kHz and pulse width ->100 .
o nanoseconds. Otherexternhl trigger voltages must be caleu-
-+ lated. The input reststor iloceted in the plug-ini is51.1

ohm iIBW N S o
E e

- .3-18 INTERNALSWITCHES.

) f””'.-"' .

b

'

B - 'l'
: 319, ‘Two switches are Ioceted on the horizontel ernpll ,
. fier circuit- board. They are in the circuit only when the =~
- HORIZONTAL ANT/EXT switch Is in the EXT. posrtion
" They are’ the bw/phase and norm/cal switches. Access to.

L ithe'Switches is obtained by removing the upper right-hand -
SR side cover on Model 1830 or the piug ins ory Model 1830.
’ ; : B ‘ 5 . ,, "
3 20 BWIPHASE The normal operaung posit?o| “of this
- switch is_ the .bw_position. In the phase pontion, when ' » i .

7 %Y phase measurements are being made, the bandwrdth
Lo “pf the horizontal’ arnphfier is reduced to compensate for -
e . ‘the signal detay- in. the vertical "‘plug- in emplrher and -
" . . increases the accuracv oftthe phase measurement. Setttng
-the swrtch to the bw posmon restores full bandwrdth

" ance ot the' HORIZONTAL EX

: signel with proper terminetiop The*ﬁorm position places:

(‘throuqh 2 24 for instructions on ch

“3-24 -USING THE 1830/0 AS A SIGNAL
SOUﬁCE . .

326, The cni.teimron OUT, MAIN GATE our and” ot

'_eze cAuenA'ron our B

" EXT- positlon, The period of the t with thg -
- time/div_selector of the ‘time base ghd adjusfe between_ N i
. ranges with time base sweep hold off contral. The pulse "‘ RUBS

'to preserve the pulsé characteristics. Chéck the pulse by "
. -feeding the signal Into the vertical plug- -in input. If the
U pulse charecteristics are impaired use 8 better type of '-.;‘..;‘:-
3 'coaxial cable iﬂG 214Iul y U

: 3 29 MAIN GATE OUT/DELAYED GATE OUT

o B
_3 30 The MAiN GATE OUT end DELAYED GATE OUT,',
““ean’ be. used

- ¢an be adjusted with the time base TIME/OIV selector 5" -

" and adjusted between ranges. with ‘the time base SWEEP

:"'HOLD- OFF contrgl, Pulse widths can .be adjusted with o
A .the trme ‘base sweep vernier cont;nl ) .

. S . .';‘: AR SRR S .

2 " ‘3"\‘ . f Model raac;o T

. o P RN .

1 .‘. [ !‘!, . . .
32i NORM/CAL In the cal po i thei ut. imped o

UT jack J1 is 60
ohms. The: calibrator’ output.'may be’ fed.’ into~ the . .
HORIZONTAL EXT. INPUT ieck to provide o caljbrating

an impedence converter in the circuit "that converts’ ™
“the'Input impedanie of the externel horizontal inputtoi T
megohm shunted by 26 pF to prevent ioeding the extemel e e
signel source, ." o ' A

3-22. R‘EDUCED SCAN OP,ERATION

3 23 The Modei iB3CID is shipped connected for fuil
“scan operption. Ah'internal connection change is required -
to change to reduce scan mode, Rgfer to paragraphs 222 .,
ing scan rnode ‘

A YE
v r_\.",_,‘?-‘

DELAYED GATE OUT can be used as signal sources. .~ « '
The. pitig-ins used in the Model . 183CID and the’ control -

" settirigs empioyed detérmine the output signals available, R
The following’ paregrephs describe the signais obtainable ST

om outputs s oL
Lf Tsa LT e ‘.‘_ R

* 322, The cairbrator In the Model iBSClD ‘can beused s

a pulse generetor ‘that provides an output pulse with less Sy

“*  than T nanosecond risetime with +3% or less overshootand ~ “~ - -
" 'ringing. The output pulse amplitude is ~0.5 o -006 , - i

volt-into a BO0-ohm load, or —1.0 or Q.1 voit into a high -

_impedarice, To use the fain gate output signal as a pulse . L
" source {with time-base plug-in installed), connect a short . - 1'" )

cable from MAIN GATE OUT 1o the CALIBFATOR EXT
INPUT, and set the CALIBRATOR MOQDE switch to the /

width s ed;usted with the time base sweep vernler T
i:ontrol v : L .

N

3-28. Keep the output cable length as short as possible . 3-;'~' .

-l' vy

a5 pulse generators {with' time-base plug-in
installed) Either output will: provide a -0, 7vo|t pulse
. with a risetime of ‘about 25 nanoseconds Putse periods. "

. »
P ‘,',‘ R .o et .

-‘i..'
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3 31 FLOODGUN OPERATION

S 3 32 The phosphor on the IBSCID can be iIIumidated bv
... ..enInternal'CRT floodgun. THe ‘tHoodgun has two modes . &
R S T of operation: normal and pulsed. Operation I selected by '
Setoo s 7 the 'ELOODGUN -MODE switch, in the normal . mgde, .
et T seaiellluminetion is continuous, Thls mode’fs recommend

i ."ed for phosphor illuminetion in low ambient iightviewing

; o © .- photographing repetitive signals when a gratlcule exposure
o .0 lsdsbired on the photograph '

IR S R

e '.;'- ‘,, ‘ cr:{:iét‘i/ﬁs. The normat ' mode may also be uséd . for - -

EE 33, The. pulsed mode is used for photographing trnn
", sient signals in slngleosweep cperation. The floodgun
* +.Hash occurs during the decay period of the phosphor (at
TR - the ‘end ‘of the sweep). Writing speed s significantly .
i increased by the. combined-effect of .film post fogging °
S e - and phosphor exeitation The time period for the CRT
ﬂobdwn is determined by the SCALE control setting

3-34 NORMAL FLOQDGUN OPERATION iRepetitive
- Sweepr) T _

[ . * H

'n

b e --" . ?

" NORM. B N ;}’
I’ : N T '. ‘ ‘) . + V”AI ‘.- .l-‘ i ‘| V - ' ’
G : + o
T b Adjust Model 1838/0 and plug-in conlrols fo;-

- desired trece dlsplev

X ‘_\'r: "

) ., ¥
o T -

| d..'-;qa'idsz eéALE'Edr{_&oi"fp} 'désifa& gfg'ti}cuie ';Sojntf_a"s:. | -:;i'f

SR X For photogrephv, ad;ﬂsr. trace’ brightnes slightlv
i abiave background fevel.: Exposs' film using hormal pro-
.. - tedures for camera used. Shuttar time and aperture should
o be set !or a grav background as shown in Fiqure 3 2 S

-and

. Set FLOODGUN MODE switch on rear panel to | ‘,,x'

T ';{Frgure 3. 3 ecare Iilurpinetion Pilsed Floodgun Mode :

o ~ {Transient Photographv)
BEEE NOTE

. Tﬁis method expom the graticule ond |
duspieyed trace simultanecusly. The in-

tion, Ultreviolet scale flluminatien pro-
vided, by some cameras. is not required
shouid be turned off, Slight read-
lustment of the INT and SCALE ‘con-
7. trols 'can be maqg td obtain the best
. ‘. contrest. g , L
. l“'r
3 35, PULSED FLOODGUN OPERATION iSinglp Trnn
s:enti : Ly

5 A

o Set FLOODGUN MODE swiu:h on reer panel 6o
PULSED. . .

P .

b Adlust Mode{ IBSCID and plug in controls for

.desired trace dnsplay using ‘a test slgnal 1o establish verti-
cal sensitlvity, tngger control and sweep time settlngs

.

[ Adjust INT end FOCUS controls for sharpest trace,.
For best results set_these controls using a low repemion
‘rate sugnai or smgle shot display obtained in kingle sweep
" while’ repealedly pressing the RESET. puvbutton Tngger
lhe time base with a repemive signal _

-~

ra light-gathering churaclerietics
“and the: typefof il

used, A typical setting for P31 vt
- phasphior, thé'Mddel .195A.Camera operated at £/1,3, an

ASA 10,000 Speed Polaroid film is between 12: 00 end
2 00 9 c!ock on 1he SCALE comrol pomter

LT

e. Check*ﬂoodgun opernlion by nliowmg the time base
" to trigger in single sweep while observmg the CRT screen

through the camera. A bnef ilash ,r.houtd be wsnble.

33

~ - ternal floodgun provides scale illumina-- . s

SR d Adjust | SCALE comrol Sottmg depends on the type " -
Y ;.‘._of CRT phosphor,,cn




o~ Model 183C/0.

1, Schcamem cdntrols for desired nperntion, u.r.uutlv R o . ‘ o

' timeorbuib Lo LT o NOTE, B

- . S Tho nbov procndul'n ellminntes the'
T N . . ’ A AT N L
SO , LT .need for ‘separate Tilm presensitizing, = -
Ty ' often ufed to Improve writing “speed - -

C T Ak A e T e and/or-expose the CRT graticule, When "
9. Opun cnmern qhutter and’ nllow sweop to trigger. FE '»-w using high-speed film such asASAwOOO_

. Close pnmern shutter and develop fifm. IR LR £ ' Speed . Poloroid . type 410; allow the "
e T T P phu‘sphor to décay: far, | to.2 minutes .
L ' " after the camiefa viewing hood is closed PR

. oL s . . before the, photograph is.mknn. ,Other-'_ e
e T e T o ise, residuat ‘light' from -the phnsphor Lo
B j: S Sl e i!rpm.phosphor excitation: bv ‘amblent’
e Cw : S e SR ;‘; . " light)'will- cause film over expasure with

h. Check the ng Iwe! on, the film for [} rnedium grey Sy _ long ‘shutter times, When photogrnphlng .
_background " as_iltustrated. ln Figure 3-3, If necessary, . o with large- -aperture ‘openings, focus the
readjyst thi scole contrnl for praper post fogging on the SERUR R cnmern cnrafully on the CRT phesphor

" titm,. Counterclockwise rotallon glves a darker. buck-v Sy :'1_-- © plane, Consult camera operntlngwinstruc--

ground N R tlonsforfowsingprocedure. ;
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'tion contalns fum:tlonal deserlptlons keyed
rall block diagram ‘of the Model 183¢/D, and -
liled block 'dlagrams ‘of circuit groups. A detailed
explenetion of elreult functions. keyed to tha schematlcs,
R provlded after thﬂ bldck diagram discussion. Tho sche

' Tmatles ere Ioeated ln See'tlon Vi,

4 OVERALL DESCRIPTION

:"_44 The Model resc/o is's baske xv exls dlsplov

v _‘osellloscope with self-contained- power supplies and cali- -~
- bratar,, Two slgnnl protessing”’ circuits ‘are employed to’

3 " emplifv the horizontal output signas’ from the time: base -
: :.'plun -in-and todntensity the trace during the 3weep ‘period,.
A low voltege power supva powers the horlzontal signal

S ompliller, -calibrator, gate-sighal . nmplifier. hv regulutor. .

"> ~and the plugin modules. A" high voltago power _supply
. generates the potential for ‘the CRT, Fjgure 4-1 Is o block -

diagram of - the -ovefall - lnst[ument showing the varuous -

- circults of the Model resc/o

: '-.:4 -5, To obtoln an x ) 4 displav pn the CRT three signals
., -must be eupplled The signal required for vertical deflec- -
_-tion (Y-axis) .onthe  CRT' must be ‘supplied from an'

*. external source, normally a plug in vertical amplifier, The . ;
.. vertical deflection . voltage is' connected, to the vertical

S defleetion plates of the CRT and na signal processing or

" ‘amplification takes place in the Model 183C/D: The horl

- . zontal AX- axis) signal Is pror.esoed and emplifled by the
CR horizontal amplifier in the mainframe,’ The third $ignal - .
{unblanklng gpte sl’gnall _must coincide with the horizontal .

_signal to turn on the CRT intensity as the horizontal ' sig:..
_nal SWeeps ‘the beam across the CRT; The unblanking gate

; signal is processed and amplified by the gate: emplufiern o
-~ .and applied as a ‘modulating voltage to the intensltv grid -
" oftheCRT. The harizontal and gate slgnals may be applied. -

» to the . mainftame through external input lacks from
."sourees other an the plug in modules. ' ¥

B . T L
. ' it
e N AR . . . B I o
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. ‘4-7 Low VOL‘I‘AGE powen SUPPLY (LVPSl

| ! ,

o 4—8 The LVPS contains five power supphes i module-":-' R
' that Is removable for servlcing The LVPS provides all_‘.;"' S

"“voltages required for. the Model 183C/D except the high

. voltages requlrecl for the CHT A coollng ‘blower and
' " -associated circuit ‘are- also enclosed ‘within -the module,

- The LVPS module Is located in the bottom rear portion
o 'of the Model 183C and right rear - of Model lBSD

.1‘ sy RS ; . .."'__ o

._‘49 The Ilne power tmnsforme?hes teps on the prlmnry
= winding that allow aperation from 100/200, 116/230 0r ", I
“. 126/260 volts ac’ {all - values £10%). The - transformer - . -
'"_'must be. reconneeted as shown .on Schematic 7 If other . - .
'-';;,thnn 116/230volt ac operation’ Is desired. The VOLTS, "~ - -
- AC: switth connects the two' prlmnry windlngs of the . .

transformer’ in’ serles or parallel, The power SUPPIV wlll o

cl operate on ec voltages of’ 4B to 440 Hz. AT

Ciige lO The LVPS provides regl.tlated ‘butputs. of +00,
-100, +35 +16 and. -126 volts de.’ A-separate. zener-' _

regulated output of -12.6 volts dc_operates the cooling

"--blon.ler. The LVPS provrdes e voltages’ of G.3 volts

, for the CRT filament and 3 volts tor pltot lamps and plug- ..

" In”syne voltpge. “The " block . diagram { Figure 4-2) shows
-+ ' the interconnections. between the five de supplies Each .
B supplv is referenced 1o the +1DD volt supply for a constant -,
voltege eompanson, _'i'he +10tl volt supply lk refereneed i

¢ . - I

"oy ZENER
. REFERENCE -
. SUPPLY

+100V OUTPUT

+100V SubpLY
AR s REGULATED -

e ¥ 100V REFERENCE - -

+ 38V QUTPUT.
REGULATED

+ 35V SUPRLY

13V SUPPLY - R
.ovtnvet.uez
CLANR)

e 4 15Y OUTPUT
: REGULATED:

=126V SuPRLY
(WERVOLMGE
. GLAMP) -

=246V QUTPUT
- " REGULATED

— -movourpur
aeeut.n:e

e lm-c-.e

:
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to a temperewre:cdmbensated gvolt zenar diode, All

supplies ara simllar to eech other, In‘reguletor ond current-
et
fooe b . '_ N

.r4 -11, Integrhted elrcuits tcons!stlng of I'ive lrenslstors
each) are used for the differentlul ampﬂﬂer-compnreter .

clrcuits, driver-amplifier clreults and. current limiting. The
+15-volt and —12,6- volt supplies use oniy four of the tran--

slstarsin the five-transistor array and usa a separate trnnsis- R
tor to control the higher current of the series reguletor. ‘ i.

4-12. THEORY OF OPERATION “.VPS) (See SChe-

de 13 A typlc{al Iow volt‘age power. supply Is shown in X
hlock diagram form.in Flgure 4.3, Unregulated voltage is

supplled by the transformer ‘and bridge rectifier and ap-
plied to ‘the series reguletor. The sarles regulator is blased
on by the direct-coupled driver circuit. Voltage is supplied

" from the serles regulator, throunh the cusrent sénsing cir-:"'r
- _Gult, to the output of the supply Voltage at the outputof .
' 'the supply Is compared by the differentiel ampllfier to u'-.‘

G, o

Mode! 1830/0

Jl:" . i -‘.' - . ..c' l_

voltene supplled b\l the +100-w;ft eupplv The dlfferent
voltnge is applied to the driver cireuit which. eontrols the .,
.. serles " regulator, Excessive current wIII e!so couse the
- driver trnnsistor o limit the eefles'
Flgure 4-4.15' a simplified schony ati ¥t/ control circuit,

‘ ’ ., Serles regulator Q1 supplies all ebrrent 10 thé cutput, The -

" driver clreuit, Q2 and Q3,. is n[,t)urtlngton smplitier that -
supplies “the’ pase. current: to Q1. The differentlal cornpa—
rator circuit, Q4 and. as, compares the voltage’ supplled

+ from the +1 OO-volt supply .and the output voltage from j :‘.-."
e vqltege divider R4 and RbB. Potentiomoter- R5 adjusts the

si.lpply output voltege Current sensing. transistor Qg Is
biased by, the voltege drop ecross F|1 nnd voltage divlder
R2 and Ra

RS ‘_‘__ ..)_-’ k. i
4~14 VOLTAGE HEGULATION ln operet!on, OI is
" biased on Iy Q2 and Q3, and voltage is ‘developed ecross -
F|4 and RB. Base bias for 04 is determined by the settlrrg
"of "RG.’ When the volfnge at the base of Q4 lncreesee
- above ithe voltage at the base of Q5, the collector current
- of 04‘Increnses. reduclng the blas at the bases of Q2,03 .
and Ql When the base voltege of QI Is reduced the

lator. outplit; \- o
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;lgureu Simplifled Powereupply Cor\trol Circuit”. - L
i oonduatlon by a trenslent or ovefvoltage conditlon

vottage output et the emitter is reduced Lower \roltage
‘ supplied to the base of 04 w:ll reverse the operatlon.

v
. 1

4 15 CURRENT LIMITING Current flowlnl through 81 _

creetes 8. voltage drop that: opposes ‘the volta'b across . ,'
' reslstor R2. When the gutput current lncreases to a level -

thet the base-toemltter, junction of Q6 Is forward biased,
" current limiting starts"flf theload on the supply is incredsed

" after Jimiting has started the voltnge drop across, R2 will: | _
* decrease, The current ‘required through R1'to keep Q6 .

" tursred on ‘will be less, resultingln the current through Qr

“to_be lolded back below the nllowable power dissipatlon E P

Ievel of 01

, TANT cunaeur sounce l+100-volt “sup-
plvl

AWikld-effect -transistor -is used in. the. +100volt )
..supply. fo provide a ‘constant current. athtthe base of the - -

I3

Darlington ndrlver amplrfier. The field- efteét transistor ' ;

supplies a Cbnstent,current ol approxlmatelv &5 an

4 OVERVOLTAGE CLAMP cmcutT l+15-volt andi_r .

12, 8-volt supplies). The +15.volt ‘and =12, B-volt sup
- have an overvoltage protection circuit - lneorporatlng

sillcon contrlled rectifier.. The SCF} ‘Is connected across

me supply output to ground and / when trrggered into

shorts the supply cutput. Gate bles and trlggermg voltnge
~for t’he SCR ari developed across a breakdown diode and
© resistor, When the.voltage (or a transient) exceeds the
_avalanche voltage of the breakdown dlode, -the-SCR is
“turned. on-and the output of the supply is shorted to
ground The SCR will l-ceep the supply shorted until the
lnstrument is turned ‘off, allowing the SCR to return 0.
the off condltion, L :

-4 13 BLOWEH MOTOR cmcun The cooling blover

“Is* located in. the LVPS module. The fan is driven by a

"_ Ppermanent. magnet, -brushless .dc‘ mator, - The ‘motoris -

. communtated - by - swltchlng transistors lnstead of the
conventlonal brush end armature system. »

2 Y .
Ca s e

4-19 Hall-effect generators lnstalled Inside the motor
esemblv ar ositloned o provlde slne and osine signals.'
Qutpirt fro the generetors twrns on the' transistors in ~
sequence .to create a¥rotating . llux field to drive the
. permanent magnet armature. Back emf. developed inthe -

"7 motor windingsis reetrfled and fed back for constant: speed

reg_llatlon. o /
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4-20 mcn VOLTAGE mwsn SUPPLY.IHVPSI e

.21, Figure 45 is o block diagram of the HVPS which

'producos operating potantlals for the CAT. In full sean -
operation, the CRT requires a 20. kv potential betwcmb

. apode ond cathode. This raquirement is satisfied when the
+17 kv output 'of the HVPS s supplied to the post ‘accel-

_‘When&the Model 183C/D Is operated in th

erators and the -3 kv output is supplied t fbuathodc.

" output: of the-
+3.6 Kv output'of the'rear post accelerator and the =3 kv

- output to, the cathode. tn both’ modes, the ~3.1 kv out- -
put - lmodulated by the output of the gate amplilier}

is supplled to the CRTJntensltv grid‘\

e
pr e

*'.r}tl'_t ¢ SR ,1' : -

- 422, YHEORY ‘OF OPERATION iHVPSI (See Sche- _' B

.matlcﬁl . !' SRR S

.‘.

5 4-23 A blocking osclllator is used 10°g Anr:'rr‘tcrate the high'-

‘ volto 2 requlred for electron acceleration

-‘Voltége generated in Q2 collector, windmg of. the trans-

" former - steps_up in -the secondaries and is rectified to’. "
'provide the CAT voltages The voltagé in.the collector o
':wmdmg Is also coupied to the basa windmg asa regenera-
*tive’ voltage,’ Capacitors A'ICZ and’ A7C3 arg’ blocking &
. capacitors. that are charged by current source trcnslstor_’- '

A7Q1. Field-effect transistor (FET)-A7Q3 senses voltage

" from a.30: l voltage dwider ocros the cathode supply‘
Qutput S Y ‘

44

Figuro46 Block Dlagram VRSt ; P

educed scan,
mode, reduced occeleration of. the CRT ei tron beam Is-

‘ required This is accomplished by supplying rthd +17 kv,

IVPS 'to the front post acceleratar, the . ' the base wiqding goes to zero and Q2.turns off, causing -

RS
d 24 thn power is opphod to the instrumem A\llB
blosod on by voilays supplied from the. +100-volt source

;the base currents of A7Q2’ ond A7Q1; saturating them,

\..As the collector current through A7Q11 Increases, AJe2 and
« . ATC3 begin charging As the capocltors chargo, the base
- of Q2 driws curment and conducts heavily, As Q2 draws

collector current through the transformer winding, voltage-
s induce&back to the bate of 02, cousing regeneration
"and a more pronou nced turm on; ; Whn the current through

RE tb the voltagn divider. Currcnt through the FET increoses : :

. the collector wlnding bécomes constant, the voh‘,age across -

‘the ‘collector current to get to zera. Sinco the current is
changihg through' the winding, the voltage reverses direc

tion, The remainder of the cvcle is completed by the emf" ..' L

of the transformer. Amplitude of the oscillators applicd

“to the secondary circuit Is controlled by the’ volta

% . base of 02

divider ‘and roguiator which vﬁry the dc blas. nﬂled ta - :

'unreg.llated portion *of the +16-volt supply in the LvPs,

‘The unregulated voltage is approximotely +23 volts cnd

‘the CRT. Two ' L fused vrith an'0. 8 ampere slow blow fuso. S

o \g‘ldings of the high voltoge transformer are “used for the
- okillator . afhd provide a natural- lrequoncy of 26 kHz.

.v_ A '

:‘- .{'_-durlng the first half-cycle of the, input voltage and adds

+the ‘energy, to .the next stage during the following half

-+ cycle, The qulqmpler cutput . is @ filtored half. wave
“vectified CRT voltage, Half-wave rectjfier circults are used

" to'produce the —3000;volts for the CRT cathode and tho
-Slwvolts for the CRT lntensity grld N

= !¢2E‘quratln9 power for the HVPS is "‘“"""”d fromthe . .

4«26 A qulntupler ivoltage multipller) ls used to produco ~“. S
;- the +17 kilavolt output. A tap, from the first multiplier '
- “section ‘of the quintupler produces’ the +3.6-kilovolt out:
o put; Each capacitor stage of the qulntupler stores energy
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' 'delnyed time-base operntlon the CRT ls driven further

. 429 The. oalj.brator sectiorr lFlgure 46) provides two

vibrators; operaﬂhg at fréquencies of 2 kHz and-1 MHz. -
‘The ‘multivibrators  are ‘selected -for- operatlon by ‘the "

- of each rnultwibretor is aocurately controlled bv temp- .
S eraturg compensnting components. Both osclllators pro-".
) "'f.duce negative pulse signals that* drive a pulse-shaplng

-'._circult._ s :

',.-7431 PULSE SHAPING CIRCUIT, The pulse-shapingcir- ;'. oo

~ cisit, consists: of four current switches contained in-an.;
T integreted clrcuit. All current switches transistors. {eight) :
" areon a common, thinflllm substretm “Thisprovides -
.. uniform’ temperaturs charocterlstlcs to *maintain pulse
:,performance. -Qutput’ pulses’ of the shaper Gircuitiare
"‘negatlve pulses of less than 1 nanoseoond risetime. The “ o

L e e
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_output is fed through ] swltched Xl or xto attenuotor toa
. front-panel’ BNC' jack. The Xl or XlO attenuator switch’

selects an output of either 500° mV or 50 mV {into 60-0hm

loadl All signals for calibration,-whether generated inter-
. nally or externally, pass lhrough tho pulse-shaper circuit, -

4 27 The CFIT retreco blanklnq and trace intenslflcation
signelsure Supplied from the gate nmpilfier and applied :

' in-series. .wlth the intensity grjd d¢ voltage. The Intensity
nrld ‘voltage,’ mddulated . by_the' gate “amplifier signals, - |
controls the'CRT from cut'off to on condition. When .
“extrd lntensity is. requlred for special purposes ‘such’as

' ":4-32 EX!IZEHNAL CALIBRATION MO'DE Switching the

intocondubtion..‘ SR , ) o CALIBHATOH MODE switch to EXT rgmoves enabling
. L v " e voltege from the intéfnal multivibrators and applies it to
4-28 CALlBFlATOR SEgTION ST e T Tthe [Schmitt thiggér circoit. Impedanée’ conversion and

b amplltude Ilmiting of ‘the_external input signal Is accom-
.jpllshe by an emitter-follower circdit, Signals from lhe
modes of operation' internal and external These modes emltter- ollovver are applled to the: Schmitt triggor

of. operathn are selected by’ the CALIBHATOR MODE.

¢t

switch. In ‘both- 'modes calibration” signals are shaped. e "t? NOTE L ':?‘ .
. to provldeacloan pu!se outpufofpredetermlned rlsetime e L I ‘ K :
.andamp!ltude. R U ". .' . . _ An ‘external signal of negatlve polanty
' 430/ INTERNAL CALIBRATORS, Tho internal calibra- .. ‘mustbe  used 10 oparate the-calibratr,. - v
"o tion’ signals-are generated by two emitter-coupled muiti- .*- R '

" An emitter-follower input circuit provides a high imp

'ance for external 'input signals and a low impedance out-

put. The: input to the’ emitler-follower is amplitude and °

. _Gurrent limited to' prevent overload damage’ The output is
L limited ln ompinude to approxlmatelv 08 volt, :

"‘ .o . . : . "
. Ve :

CALIBRATOR: FREQ switch;: The period and’ pulse width™.

|'-l

A 4 34 SCHMITT TRIGGER CIRCUIT TheSchmnt trigger
s an input switching circuit that is “turned on by negative

puises from the emitter-follower. The circuit turns on and
1. remains: oanor the duration of the external pulse.. The
: rtrigger output puiso has a risetime of about 3 to 4 nano-
‘seconds and an amplltude of nbout 0 5 volt.

. 433 EMITTER FOLLOWER AND LIM!TER CIHCUIT

o
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435, THEORY OF oeennrion CALIBRATOR. (See

Schemeticﬂ S ey

tei'i'iel multivibretors of the. celibrntor are dissbled."As .

K &ee EXTERNAL MODE. 1 the extemni mode, both
own - in’ Figure 4-G, the externnl maoda - signal - path s ,' -

- through: the emitter; follower, Schrnitt trigger ond puise

shnper to the output BNC leck USRI ,'-{-,‘- ‘

T 4 37 The base oi A303 presents an impedence oi npprox
imetoiy 10 kilohms for- hegative signals of fess than 12

-voits Positive’ signeis greater than 05, volt-and negative

. ‘signals. exceading 12 volts ye clemped by A3CR3 and

T -trnnsist r A4D1:
 hsenceof o signal, When a negative signal is appli
. base of A4Q1, the change in dc level turns off A4Q1 ond *-
' turns on A402 A4Q2 remains jna conduetlng state uqtil .
the negative signal ‘at the base'of-A4Q] Is removed, Zener

A3CR4: Negative pulses, with ‘sn’ amplitude of approx: S
" imately 0.6 folt, ‘bias A3Q3 " Into ‘greater conduction, .*
. “ pedance converter, nnd ‘tronsfers o negetivo‘
pulse th ough a cobxial cable to the bese ot Schmitt trigger
A4Q1" is normally, "condutting . in the
tothe,

A3Q3is

diode, A4VR1, allows the base of A402 to be maintained
‘8t 'the propi

+ude or php si'lift e

\ o. .'._i A :

:'4‘38 Puise

“by. ,A4C19 a

brator provides negetive pulses with either 0.6 volt or 50

‘r""?'dc Ievei in the off state and transfers the"
. signal frof’Yhe -collector of A4Q1 withoot Ioss oi empli

eper A4Ui is composed of current switches '

" that determin »the pulse shape. ‘Pulse response Is ediusted

'A¥R32, The amplitude_of the -output -
pulse is odjusted with A4R34. The, output of the. pulse

: sheper is attenuated by a 60-ohm dwider natwork. selected: ‘
by the CALIBRATOR -switch, The output of ‘the call-

: operqted The intensliying section of thg
o switch Is disconnected when Using sensitiu ‘phasphors I’

emitting iight Lower frequency plug-in units requjre ons

mV smplitude when. connected to a 50-ohm load, Openw,"‘.:

i .'circuit voltages (measured with'a high impedance instru..
' menti gre twice the 60-ohm. ioeded voiteges or 1 0 volt’

“d

.\ e .

S 39 iNTEHNAL MODE ‘When the ceiibretor switch on -
~the rear panel is in'the iNT‘position the Schmitt trigger -
circuit is disabled end voitage is applied to,the calibrator
o multwibretor selected (2 kHz or 1 MHZ). The multivibra ~
- tors operate in the ‘hstoble rpodund are identlcal except
for irequency controlling components Refer to the 1 S
. ‘MHz multivibretor on Schematic. When power is epplled L
.. one of the transistors will begin to turn’ on, If A4Q3 s ;._';

"on first, the current will flow through A4R3, A3Q3 and

. between the. two transistars is controlled by adjusting - -
" the ratio of the emitter currents. Potentiometer A4R14 "
permits changing. the ratio” of the emitter. currents to .
edjust the duty cycle. The period of oscillation Is controli- B

‘ed by ‘base bias adjustment. potentiometer A4R16. The o

. A4R12, charging A4CS through A4R13 and A4R14; When " -
" A4Q4 attains o negative notentiel at the emitter jt begins e

PO

1. turn, on and A4Q3 turns off. The switehing'intervel S

multivibrator outputis coupied to the pulse shaper through -~

'A4VR2, The. pulse shaper and output divider operations. .~ .
L ere the' same ior internei end externel mode signals L

4.40 GATESIGNALAMPLIFIER. e

It i,

441 ‘Y the Mode) 183C/D, e in(ensity of the CRT

trice s controlled by the gote amplifier output The gate

- amplifier output modulntes the high voltage applied to the L

- CAT intensity,grid, The modulntion.turns on or blohks out .

~the trace on_the .CRT, Signels arg supplied ta tha 'gate

i

~ amplifier from the plug-ln modules'and the Z/AXIS INPUT. .- N

- jack, The’ beam-finder clrcult Ig nlso a signal source fbr the -

" gate empiiiier. Increasing the CRT heam lntensity when'
FIND BEAM

'the CRT, Figuro 4-7 s 8 block dlagram showing functions.
ond 'signal paths for' the gete ompiliier, alt rnete trlgger
drcuir end CRY noodgun control

with the sweep Thei ey ygrid of the CRT is normellv
intensitv control provide enough positive’ drive at’ ‘the.
intensity ‘arld to_turn: the’ beam on.: Retrace btenking
, occurs when the unblnnking gate is turned oii <

443, CHOP BLANKING When multiple chennels are.
displpyed ina cnopped mode, the gats, amptifier suppiies
. switched lntensity control* determined by 4the vertlcel
plug -in signals, High-frequency vertica! plug-in units such -
"as the Model 1830A do not require intensity modulation
for chop bienking es the speed of switching- batween
- channels s fast enough to prevent. the phosphor from

intensity bienking in the chop moda. The vertical plugin -

"”‘ unit:. .supplies- the ‘proper. blanking signal for. the gate’
- -amplifier to. cutoff the. CRT- during chanhel switching ST
Chop . hlanklng wIII aiso operete the puised iioodgun A

LR

the ‘sweep period (time for -one co,[npiete sweep cvcle]

‘..-.. it
i

o 4-44 When using a0 iBOIA 1BO2A or IBO4A an elternete Ly
trigger signel is supplied from the gate amplifier ot theend .~ - ¢
of a sweep 1% synchronize chonnel_switching with CRT .
blenking There' Is one switching pulsa per sweep/when ~ -

. Ionger than 30 usec. For the sweep periods shorter than -’

' binsed to cutoii‘ The nblnnking gate together with the .

30 usec, 8 countdown cirpuit Iimits the putses to Intervals - o

of 30 usec, This time Iimit aliows the multivibrator in. the
. vertical emplifier to reset before the next pulse Is oppiied o
- When _using :an  1830A, - an .alternate trigger signei is
: eupplred from the horizontnl time base :

’E

4 55 DELAYED GATE Signels ior intensiiicetion oi the R X

deleved portion of e trace pre suppiied 10 the.gate empli

. fier from the time base deley generator, A delayed-gate - PRI
_- output.signal s’ avallable -at the DEL'D GATE OUT:',
i .connectar, . The. deloyed-gate obtpul’ is isoleted by'an-. (T
"emitter-follower - emplifjer 50 externol loading will. nou o
affect the intemal operation of the CRT intensiiicetion '

gridsignel. P AT

......

_ 4 46 Z AXiS iNPUT A BNC connector is Iocated on the e
reer ponei of the instrument for extemel control oi the S .

1
[

o

. Modelipacid LT




i e g o
i b [ .'ﬂ'..l
R ; N : o L
AN °°""'°" v ] CURRENT- ! coumumnn <O L ! TRezans . 1o o
‘.' mm.mta AMPLITIER. : —- ”?p —e oty |
1 e /l | ,,Lfgﬂ I N euThur
; Lo i o . ) ’ ] . e '
" L oo I l’.:z - . L . N C ’ *
N o R T R
o Lol Tes SRR T c ‘
. =L oy ' .
. T \' . e L : o
SN L .1 e -.4., e "
ALTERNATE |0 . 7 0 o e .
COTRIGGER. | L e
“COUNTDOWN R ;
| [ amrren ) V. "I urent.. “ eMiTTER -
R roLLoweR s i URRENT. .. EMITTER ° lLlEHN&TE
CoT T DIFFEREN= BWITCH | ; FOLLOWER LIl Gt
: AR mron Q10 YT Qs e ‘O.Ul uy

) V‘A _' . >4 k_’:"l -
' FLooD G'Ur;f'n B ear
"'ng%EcR S P
CONTROL - I P LA
""'"""'"""“" TCT XTI B ey
S S ‘ ) : . ,";&ggo
i ! (‘4"‘_ ’ PleSED - . _‘2’ ‘ . . . =ol.ITPI,j'r
‘ - e I ::3:{ L 3 A 2ov
e I Y
.: e ' _ N ;pufd;
IR T Figuru47 Block Dlagrnm GateAmplufier '

CRT lntensitv Iho Z Axls INPUT can'be used as the- "
‘gate . control  {or spectal uppﬂcntions such as -marking’

aportions of the trace for identihcntion. The lmpedance of
“the Z AXIS INPUT is 4700 ohms. A +15-volt Input will

" 447. THEORY. oF orenAnon GATE Ampurﬁsn'
| .-'v.(SeeSchemltlctﬂ R TR NN PR

e S :.‘
R R

"4-43 The horlzontal amplihér plug-ln suppliesa negntive, ’
- 2-mA ‘signalthat terminates inta - 100 ohms at'the gate

~amplifter input, To convert. the current input to.a voltage :

LK

. " pulse;: common-bgse amplifier -ABA1Q1 - is uspd, The ; e
" ‘common-base configuratlon presenis 8 low impedance to -
: the I‘nputcurrent and nvolmge output of about -1, 3volt o

To prevent capacifive ioadmg of the col[ector of ABAIQI

two- emitter»followers {ABA1Q2 and ABA1Q3J) are useddw
 for -the .impedance matching. The output of ABA103

L i
. .4-49 Em[tter-fullowers ABAIQB and A8A107 drive com
o plementary pair ABQ1 and ABQ2. A, feedback path from
the gate amplifier output to’ the input. of ABA1Q6 ‘and
. ABA1Q7: establishes the galn of the oulput section and :

... .drives 8 ‘common:base “amplifier and -a voltage-clamp

- completely, blank any intensity,’ The 2 AXIS INPUT will . - ..

. - provide comrol wilh signals from dc to approximately_ P
ISMHt. TR o

circuit, The voltage clamp at the emitter.of ABA1Q3 is

" a fast switching, hot-carrier diode ‘ABAICR3. The glamp
Yo determines the. amplitude \Gf the. gate pu|se and s set by
“. the back bias voitage: applied from INT control R1, As

" the’ negativu pulse is applied, the. diode is farward biased

'shunt[ng the current thrOUgh A8A103 T

n? "r,

provides compensanon adjustment, The maxlmum output

--smal voitage is apprbximately 73 volts peak-to-penk to

- -'drwe theCRT intenslty gnd Voo ‘




-.“!i’} _Thﬂﬂl’.v ‘ o s . “r’,"

Tk |

" and ABA1Q14'ore conduoting he eolleetor cutrent of .
ABAIQM flowing through ABA1R37 and ABAIR4 "does’ -
not .cause enough voitage drop 10 turm . on ABAiQiS
ABA ICR 12 clemps the bese of ABAiQiS at+ ?00 m\f

4 51 Tlte nttt.rnete trigger input cireuit is driven bv the
-emitter of ABANQ2 and Is isninted from the gate dmplifier
" clreult by isolation nmpliiier ABA1Q10: The sighal-at the:
emitter of ABA]QIO is epprnximately 0., 3v negative
._pulse, The hegative pulse is differentiated Joy: ABAIC12

n . “coincides with the treiling cdges of 'the gate' puise ‘and s
* used ‘to wrn on tho cureent ‘switch at the base- of '
ABAIOI] The, signal at the eoliector of ABAIOIO is a’
positive pulse and Is-differentiated by ABAiCSO and

isused toturnoffABAiQ‘iZ"“ e

4 52 When ABAIOII turns oh the current through
‘ ABAI1QIT ond. ABA1Q14 combines and . flows through
'ABA1R37: The voltage drop across ABA1 R37 is not suffj-:.

_cient to turn on ABA1Q13, When ABA1Q13 tuns on lts,
collector potential will-go toward ground ond ABA1Q14-
conducts heavier, The emitter potential of ABA1Q14 goes -
toward ground and ABA1C14 discharges through ABA1Q14 -
and ABA1Q41, ABA1Q13 does not turn off until ABAICS

age of ABA1Q113 goes to —12.6V and turns of f ABA 1014,
7 ABA1Q14 will remaln off until its emitter is-—13,3V" 85
v, determingd’ by’ the RC time constant of ABA1C14:and’
& ABA1R43 {approximately 30 usec), If enother positive
" :spike turnd on ABA1IQTY bafore ABA1Q 14 turns on, the-
‘base voltage of A8A1013 vvill not drop beiow +700 mv .

_ endwril notturnon. R e

4 53 Ft.oooqutv iScnte ’liiurnirtationi The. c\r phos-
phor Is. llumipated by the. operation 'of o separate flood.
gun ' mounted,wtthin the CRT., The - scale intensitv is
_controlled’ by the SCALE control and.the. FLOODGUN -
“MODE switch,.The FLOODGUN MODE switch allows '
selectton of either a pulse or normal. dc:corﬁrolled opera:
‘tion of ‘the floodgun. A voltage dtifefen& between. the -
cathode and control “grid_ of the floodgun -controls the
intensity of the CRT phosphor light ou}'put ‘This method:
of scale iflumination’ provides the advantage of increasinq
the ef{ective photogrephic writing speed. of. the 1830[0
camera-Yilm combination AII components requirecl fi
the iioodgun ‘circuit, w:th the. exception of the SCALE
.. control and FLOODGUN MODE switch ere on the gate
- nmplifJer beardn ; o

ke ? . 454, NORMAL m.oooGUN MODE tcﬁ operation)
When the rear-panel. | FLOODGUN MODE swhtch is placed -
in the NORM ‘position, the' phosphor. itumination *is =
“eohtinuols ahd controlled by the SCALE potfntiometer. g
Aemo".ie -drives the CRT. flaodgun and is’ biased on In
- * the normal mode. The'bias at ABA1019 base is controlled. .
by the settmg of SCALE potentrometer 92 to provlde a’

-’I_

" ",i“iv S

Lok EO ALTERNATE THiGGEFl CIRCUIT. Wth the t‘.Urr -
s v orent swilcl\ nnd countdown cireuft are n thalr t1uieseent '
~ state, ABA1Q11, and’ ABAIQH off and ABAiQin;

. muitivi'bretor. The ‘output pu
s ' -‘negetive output pulse to the CRT floodgun. The width of =
- the oytput pulse js determined by the'RCtime’ q.onstent

_-.6nd ABAIR35, The positive spike. from the diiierentintor 5 "_
ABAiQi? Thepulse nmplitude isconstnnt., SR R

ABA1TRGB. The negative, ‘spike - irom the, difierentietor
S . provide & nominel 3volt per: division ioﬁv frequencv

.+ Vartical deilectien plates provide an clecsrical field thut o

s discharged, When ABA1Q13 turbs off the collector volt:

*the’ plug-in verticel ampiifier and interconnecting trens
. rntssion Itno : : .

. N
f
FER

. eveilabie for the HP.180-series osoﬂescopes requirg.a CHT

gloed Highemirequency plug in vertical ampliiiers desianed

"Modei iBSCID :

Iow lmnedance to drive the CRT iloodgun. The !Ioodbun
. is controlled by the de bias epplied between Its cethode J

tmdt.ontrplgrid e T / R

456; PULSED FLOODGUN MODE, 1k the pulssd mode L
‘of .peration,’a one shot’ multivibrator (ABA1Q16 ond” '
ABAIOi?i is ec_tlveted by the FLOODGUN MODE switch. " B

FIRN1
Vagriog

from ‘the multivibrator:

< S
A pesiﬂve pu Ise from’ the :tjzt’down circuit triggeri tho X
is inverted : bv ABAIQiB o provide ‘a’low-impedance. f‘-"‘

‘(ABAICIG, "‘ABAIR53’ and, R2) at the. basa of i&unsistor

ese CATHope RAV TUBE rcnn ., i !: 04

Sy

4 57 The CRT used in the Model 133CID is fdesigned to

deilection factor, ,The ‘total transit time for ong electron
."through ‘the deflection structure Is.about.2 nbnosecond

propegetes nxiaiiy nlong the helical- shpped deiiection N
- 'phates ot tho scme velocitv a5, the eiectrdn beem to be
deilected o Sl

4 58 The portions of- the helixes tk ore closest 16 the R WA
‘clectron beam act ss the deflecting plates, with the re- -~ " v 5 -
meinder of the heljx providtng a delav that corresponds to . '
“the time required for the electron beam to’ proceed to the _ R ‘
“néxt plate; The effective transit time is reduced to the ~ . ' "+ ¢
length of time required for the electron beam to traversa " ' TR Lo
a single pair of plates,’ nbout IOﬁ picoseconds. Multiple o R
pairs of plates are combined into:one stiucture, driven as o * AR
a ‘constant impedence trensmissien line of 2 nenosecond e
totaidelav.._‘ T S S T p

! v'

4 B9.. The post ecceieretor region of the CRT has been . ;".. N
spltt into wo segments to provide for reduced scan opera- - '
tion Heduced scan Is achieved when 8.6 kV is appiied to . .
the rear segment while 17 kV is apjlied to the ffont. seg-
ment. Far full scan operation 17 kV is eppired to botii
segments S S ‘

4 60 The deflectton structure matches the trnpedance of

461, cer TERMINATION e

*r

4 32. Lower frequertov piug in vertice‘ empiifiqrs currentlv -

vertieal plate termination that operates as o cepacit ve. '

‘to” operate *with . the: Model | 183A/8/C/D Osciiloscope -
require the CRT v?el deilectron system to appear-asa.

trensrnission line. - foth modes are’ eccomplished ‘auto-" e R
matieeilv byedtod Itohing matrix In the Medel 1830/0
- that” is controlied bv vhltege supplied from the piuq in
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L ,*_4-53 THEORY OF OPERATION cm:rcnmmmrfm
RN ;.cmcun'.. TR .

'A “In the ﬂgure. the 180-series mode (camcitive loading) and

. tion of each rnode.

g 4-65 CAT TERMiNATION 180 MODE Asshown in the"’

" tion plateglheCRT Thecyrrent flows through VIAICR..
- and VIV

b

i f4-64 Figure 4~B Is a simphfied Schematic of the CRT-,' -
" “-termination circbiit, Two ‘modes of opefatuon ‘ara’ shown_

*"the, 183 niode {transmission Iine. termination); Refer to; - -
Schematic 5. The following paragraphs describe the Opere~ o

27180 mode of Figure 4.8, the output of the $ertical plug-in - .'
- unit applles epproximately 2.1 mA to each vertical deflec- .

R2 at one plate and VIAICR3 and VIATCRS
- . atthe other, With the diodes forward biased, the deflection- -
plates withln the CRT are effectwelv shunted and eppear '

" S _:- Figﬁeﬂ-a Slmplified Schematic CRT Terminanon CIrcuIt - RS

-

as a capacutwe load to the vertical output amplaﬁer. High

impedence resistors VIA1R end VIA1R2 provtde a. de .
current path for the diodes .

466, CAT. TEHM{NATION 183 MODE. \ When the terth
-.'.inntlon circuit Is operating in the 183 modn shown in "t

figure 4.8, a current of epproximately 100 mA Is supplied

v balar{ced Ioad
-«'330 ohms. " ”_

| .'4-67. HORIZONTAL AMPLIFIER

-from CRT bias-control transistor Q1. The current flows
'A10R1 and’ diodes ‘ASCR1,
'A1OCR1 and through each deflection plate to the output
rof the. verticel amplifier, Resistors AOR1.and A10R1 from
at’ termlnates the vertice! amphfier intof

through - resistors ‘A9R1,

‘-z' . s Y

| 4~68..Figure 49 Fs a block dlagram of the horizontal
- amplifier. The horlzontal amplifier is used with Internal or .’
external slgnal source lnternal s:gnals are obtained from :
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‘time-base piug in unit, Externel signais arge upplied to' i

erng signal input Impedance is.? megohm shunted by
roxirnotely 26 pF. The'Input to the impedance conver-
is a source-follower field-effect . transistor. The FET.

vides a high input Impedance to pre\ent signal Ioadmg '

9. HGHIZONTAL X1-8nd” X10  switches control a

sision attenuator for both internal or external modes

:peration. “The switches solect either X1 or X10signal '. ' '4 72 Theatteruhqr outputis coupled t6 the complemen- ) '

_,“tcrv feedback. amplifier composed of A2A101, A2A1Q2
dnd two trapsistors of ‘integrated circuit A2A1U1, The -
“bias orr- feedback nmplifier A2A1U10Q5 is ndiusted with -

:nuation, The norm-cal switch and the bw-phase switch _
-m0unted on the. horizontal ernpliiier circuit board.:
en the norm-cal switch Is jn norm position, external

wals are connected through-the jmpedance converterto o

horizontal amplifier. With the switch in cal position.

ernal signals by pass the Impedance converter. nnd cone:
t darectiy to. the horizontal amplifier, The ¢a ibrator_._‘- '
0T, fore -

1wl can’ be apphed to. HORIZONTAL EXT |
brating the hoﬂzontal amplifier, The inﬁ;edance of the

ernal input to the horizontal arnplifier is 50 ohms in the- S

© 473, The output of the differenuai amphfier is coupled o
through zener diodes’A2A1VR1 and A2A1VR2, providmg'_ S
. adc. level shift. Tha output from differential. amplifiers-. ..

" A2A103 and A2A1Q04 is’ empiiiied ‘by emitter-followérs:
pedance to"

0. THEORY op OPERATION HOHIZONTAL AM & K drive the final d:fferentlal current switchs ges:

‘mode, providing the proper loading for the calubrator

put. . The bw-phdse switch, when in‘phase position
reases. the bandwidth of the impedance converter-and -
e X-and Y. arnplifters

uces the phese shift between

n\mng more accurate phase me rements PRI

FIER iSee Schematic 2) S i

i
2

Externai sagnals are npphed to the high irnpedance' R
ut of FET A2A1017 The lnput couplmg may be C o

‘."eith throtgh: it A2A f dc,
impedance converter through a front: -panel lack o ér eci rou cnpac or 101& or. direct or de

The output of the FET ‘is emphﬁed by emitter -follower

A2A1Q18. External- balence potentiometer A2AIB20§ o
. ediusted for.0 volt de- across the extefnal vernier control .

"toeliminate. dc 'shift ds the vernier” control is fotated
" through its range. The dg current from. .potentiometers -

RBA and REB,, combined with the signal provides horje
zontol positioning s R ¥ .

de-balance’ potentiometer AZAIR17 -to avoid 'dc shift -

when the ottenuator is switched. The odtput of the '\
: feedbackemphfierdrivesdtfferential ampltfiersA?AlUim =
-and” A2A1U1Q3, The signal applied to A2A1U103 is -
adjusted by A2A1R24 to control the gain oi the dsiferen-‘ :
tnal pair. forhorizontnl calabration ‘ . e

‘-J' L

‘_

A1A1Q5 and A2A106 providmg alow.

\p:

';4-74 The output emplifters are com 'ementary feedback
! amplifiers that convert t
voltage output The current Iimiting nction of differentrai, o

current, signals to an amplified




s
il

oy ) i -
ModuIIIBSC/D" : o

pnir A2A1(17 and- A2A108 und resistors A2A1H46 and
"A2A1R47 limit the oOtput voltage: to' the - horizontal

deflection plates to between +10 and +86 valts, repardless.
- of tlw Ir;put signnt When lhn FIND BEAM swltch B

o

’ "prcssedl the. carrant.. ao dnlieruminl pnlr A.'ZA!O? and~
imiting the ouipul ‘to between, .

, AZA108 is. [;:ducud
% 10 and - +40- volts. “The, reduced- volmm.,prwn.nts lhc
traceirom being drfvunpff the ORT facn. - ‘._, -







Instrumnnl

i

Typu

Mode!

o Regured o fY
'Chuructcrlstics

1_-'; \_Snmplinn
. Oscillpscope

[ i
e

' :

Gnncrhtor

> Dlglta_ill_';;' :

Electronlc .
Counter

Constant' R
Amplitude

“-;, .;,.“ B

Monitor -
Oscullosoopc
2

60‘1 Divider
Probe

Time mark
Genemtor 8

50-ohn1 TEE
Connectcr :

3 ‘}; 50-ohm' B
Conncctor

50-ohm e
Termlnatlon

DC Pdwer |

:
-—‘..

HP 140A\

C1410A

| .- - I.424A

HP 3440Al :

{34434 plug' In

fek:frcniX' o
| Tqu.IBI SR
Slgnnl Generator I G LRI

' HPIBOA 5
I1801A ]

>

I

- | HP 09500090

Al

{Hpe213A,

‘ TelcnlcEng.,.,
: TBP500-504AA1

E GH: Bandwidlh £

100-kstqunrcwavn ot IV._'.':':
.-ynrlablo pulse delny 38
-‘.’ .

1 MHz, accuracy
3 pqrts ln 109

> . I

. 8 Mﬂ_fba’ﬁ{:lwidglq :

4 BOV. gk capabllitv

20 M;z bnndwidth

- ) Idicider prabe s
> Use with Dlgital Voltmeter

Cullbrnmr Hcsponse Chcck

Cuiibrntcr Rnsponsu Ad[ust

Cnllbratcr Rcsponsa Check'r '
Cnllbrntor Rpspcnsc Adiust .

Cnlibratcr Amplltudq Chct‘.k
Calibratur Duty Cvcle Chuck
Low Voltage Adjust = "% &
High Voltagc Adjust: >, -
Calibrator Amplitude A:ﬂust
Cutibrntor Dutv Cvcla A iust

v .”'F'z

Cnlibrntor Fruqucncv Check
Cnlibmtor Frpquencv Adlust

[ 'Ib :

I\-lcr_izcr_itct Ban:jvéiﬁthﬁf}ﬁeck
Horizontal Bandwidth Adjust

Pertormance Chccks Lol
and Adiustments

Performance Chccks
arld Adlustments

Performance Checi(s
and Ad]ustmems

"'Callhratcr Ampiitude Check
-_Cahbratur_ Amplitude Adiust




provided at’ the end of the performance check for record-
".Ing measurements obtained when the Instrument is initial-
Iv checked, This record may be used to compare ineesure-
: ments taken at later dates with ‘the’ origlnel The' proce-
dures for’ making all in proal edjustments are covered in’
 Paragraphs 5-21 through’6-39; Phiotographs_showing the’
*lacations of eil in f ed]ustment controls are presented
lnFigureBJf‘ ST 5

sectlon epply to the Model 183C/D ip both’ full scan ang "

end time | per divlsion ‘rafer to the') centimeter’ divisions
n; peduced scan,: the 1/2 cdntiivster divisions are. used. -

~ins and. X and Y. elign, estigmetism end pettern adjust on
_the. nﬁinfreme must ‘be * re-adjusted :when, scan’ mode is
chenged Refer. to.the Opereting endservice Manual for
the plug ins being used; SR S

‘B4, TEST EQUIPME'NT

. : ”55 Test equipment required for procedures - this
‘ '-‘._'section is- iisted InTable. 5. K Test equipment equivelent
“to thet recommended may - be_substituted, provided it
. meunts ‘the required characteristics listed in the tablg. For:

56, gggeogmauce CHECK, " -

A s

.,l to determine whether or, ot the instrument is operating
fwithin the specifications 'i'abie 1-1. ,’i‘ his check can be ..
used |s"part- of an’ incoming inspection i es a’ periodlc
operetionel test, or o chpck cellbration eft!r repairs or
‘--‘adlustments have been made._ : - :

B8 The first time the performence check is med‘e enter
“the results on the Performance Check Heoord at'the end

69, Do the 'performence;check in ‘the. sequenoe I|sted
' Successive, steps-are dependent tipon control settings end
] '; ‘ results of previous steps o L

"'.“K

'.B if : Set the Iine'voltege seiector switch ioceted on the

o 52 Thissection contnins stepby-step procedures ior.
checking the’ instrument specificetions us_given. in>Table -
11 of this menunl ‘A table lperformenoe check record) is L

1; reduced scan modes. In: full ‘scan, the'volts per division . .T C’ jﬂ - 8

'7. The calibrate’ adiustment on’ the front -pane! of the plug- -'

of the procedure Remove the record from fhe menuol end i

, g ._'rear panel to the appropriate setting (116 or 230 Vec)

[

5 3.. Tho perform"‘oe ecks and~edjustments in' thls""'"", i i

. '_fbest resuits ‘use, reoentiv cehbreted test equipment. T R L
T Set CAtlBHATOR MODE switch (rear penel} o

3 "_57. The following subperegraphs describe procedures

e generetor "and sampling ° time hase trigger controis until- S
: negetive pulse isobserved

o :*'-end 90% ampirtude of pulse should be iess than 1 ns.‘ >

" ",interconnectlon oiequipment. RPN

' etor output controls for -i {0- volt squarewave at epprox-_

. -~ d, Connect pulse generetor outpul t° CAUBRATOH o

- e. et CALlBRATOR AMPstitch for50mV output :

: represents 1% of totel puise empiitude per divislon

: Insteli plug ins end, epply power bv turning on the iront-
‘:_' panel POWEFi'switch end ellow ar Ieest 15 minutes ior
werm-up SR

,':_‘..5 i:! This check requires a8 pulse genereter end a sem- o
pling’ osclliosoope with eccessories. Seq Figure Gl for TR

L

N B

A up it TR
: .‘.io?m rr.;yr‘gng A

neu-s.u '

Figureti N Celibrntor Response Test Setirp S

l ‘." " Y
!-’e. Connect 50-ohm tee directiv to’
output Terminate tes. into 50-chm ioed
pling osciliosoope chennel’ A probe to tee.-

b Connect pulse - generator - trigger output to semp
plmg time base for external triggering Set puise gener* .

Lienaron”_'_ L
pnnect sam- - .

imatelv 100 kHz.

EXT . "', R

‘,.--.- ’..

'EXT mpur _.z.S_

f While observing sompling oscilloscope, edlust pulse

: ,:Jg =Set verticei sensitivity of sampling oscilioscope m‘_“‘,_f, o
10 mV/diviand edjust vernier to obtem exactly iO dsvi o
sions vertical deﬂection.. o - -

- .
f '."

W h Measure risetime oi pulse Fiisotime between 10% .

r‘-

ﬁampling oscilloscope

: i ' Change vertical sensrtrvity of L
to, 1 mVldiv. Do not' adjust, vernier. Sensitivity scalenow © -




N top should be flet :o s% efter s_ns. 58

oW
.

o 0utput amplltude should be ~0. 995 10 --1005\/

' j'Perl'or'm.ance Checlt o

: l Observe top of pulse lmugnlfy t[me scule} Pulse
, top, with all, perturbatlons averoged, should be lllrwlthln
- 30.5%. after B:ns Overshoot should be less_thon £3%..

'k, Chnnge vertlccl sensltlvitv of sampllnq oscilloscope '

' to 100 mV/diy. -5 s

L_Set CALlBRATOR AMPL swltch to o 'av :

.l'"

m. Recheck rlsetlme as ln step h Rlsetlme shpuld be

| . Iess than l ns. l..'_i,-, ¥

n. Chenge ver'ﬁ’l sensitlvlty of sempllng oscl
;ta 10 ‘mV/div; Observe overthoot' of less than :t3

"_‘o Dlsconnect equipment. .

e, CALIBRATOR AMPLITUDE c;-neclt

! 7 and a: dc power supply._ s

lbrator shouid be 0 :!: UOIW‘

. Applv -1 0 Vdc to CALIBRATOH EXT meu*r on“'.‘f S

';_reerpenel Lt “;; "

.. d, Set CALIBBATOR AMPL switch to 60 mV Dlgital e
.+ Noltmeter: should ’indicate from ~0,0990 to)~0,1010V.-
" Using digital,. voltmeter (high lmpedance), callb;ptor out- -
“put’ s etfectlvely open clrculted and output emplltude is’---'-

: twlce panel marklngs

" o Changa CALIBRATOR AMPL. witch’ setting t6 . ‘_
G086V positlon Outputshould be from -0 990 to -1 OIOV S

616, CALlBBATOR ourv cvcus AND Fneousucv i

HECK ;
5 17. The dutv cycle check requlres a dlgltel voltmeter

a ‘The . frequency check - requlres an " electronic counter.”

R a. SettALIBRATOR MODE swltch on reer panel to :

. h. SEt CALIBRATOR AMPL switt:h to 0 BV
i . Set CALIBRATOR F "Eo switch o 2 kH

d Connect dlgltal voltmeter to CALIBHATOFI OUT

Ui i, Repeat step d vvith CALIBRATOR FREO switch in”
1 MHz position. -

TR f. : DWNtmeter and connect electronlc counter
) m cAL OR OUT: Eo L S

g Set CALlBRATOR FREQ swltch to 2 kl-lz Fre

et quency should 7 between 1990 end 2010 Hz on cbunter. -

52

Pu se

a; Connect dlgltnl voltmete\rt to CALIBRATOR OUT R

- "1-_swltch to E}(To 5 l=

¥ '-"ifi;'to Hal
' 5 16 The emplltude check requlres a digltal voltmeter '

' f.'a 18, HORIZONTAL

_C.

" 5 2o HORIZONTAL MAGNIFIER cnecx

" Connect short cable from CALIBFIATOH OUT t0 .
' HORIZONTAL EXT |NPUT on Model 183C/D R

B _- EXT VERNIER TS STE ::- b oboane

R . L e

h. Chanjo CALIBRATOH FREQ swltch to 1 MHz.

l Dlsconnect test equlpment. ;" e .
AMPLIFIEH emwmm, |
CHECK." ", . ‘

: 6 19 The bendwldth check requlrcs a constent emplltude;’- o

-‘slgnel generetor, N S
: 'a; On Madel’ 183CID set HOHIZONTAL INTIEXT f' {
’_Lrl A tor

b Set EXT VERNIER m cm_ ﬂeten :

Set herlzontal megnlfler swltch to )(1_ j__ Sl

d nnect constent emplltude signel generetor output"'
ZONTAI. EXT INPUT : e L

e;- Se; oonstent e?nplltude signel generetor frequencv e

" "-to approximately 760 kHz and adjust smplitude for . .

C exactlv 10 dlvlslons horlzontal dellectlon on Model 183CI o
'-‘D. R

s “b; Set’ CALIBRATOR MODE swltch {roor panel} 0
L EXT Set CALIBRATOR: AMPL to OEV 0utput of cal rf'
: 2 be at Ieast?ldlvlslons .

. 2 f, lncrense constant nmplltude slgnnl generetor fre-f; iy
quency.to, 8 MHz. Horlzontnl del‘lectlon on CRY should "

1 ‘-
a0

ig Dlsconnectslgnal generator.. :

b Set Model IBSCID controls

ey ACALIBBATOFfAMPL L e BOmY
<’ CALIBRATOR'FREQ.. . .. - 2kH2
. HORIZONTAL INT/EXT . S
“hotizontal- megnlﬂer RURRURTRIEINNS & MR

norm-cel i';‘.f. PRI .--;;.‘,._... e cal. lFigure 5-4) "

L c. 'Increase displeleT end nd;ust HORIZONTAL POS: :
to observe two bright dots qn Model 1BSCID CHT Dots Sl

should be 1 dlvlsion apart.”

(:.r

d Set megnlﬂer p)thutton to )(10

i f'.'lDlsconnect cebl }.and' return : norm-cal swltch to‘f
“norm. Return l-loelzomm. INT/EXT 10 INT, - .

5 21 Thls cornpletes the performance'checks of, the .
183C/D Oscilloscope Record “the.® Information ~

r‘.,;_-,obte ed from the precedlng steps on the Performence
- Check Aecord included in, thls sectio»l Fletaln the record
r'i;'for future reference EEET I RIS SR

TE

‘.—-..-;'.! _' Model macxo T

CAl. [detentl?i




PEHFORMANCE CHECK RECOHD
183C/D

h\'

Instmment Surlal Number

B CALIBHATOR RESPONSE 50 m\? |
o Rlsatlme

~Flat top’ (ufterﬁ nsl
_ sOvershout SR

Rlsetlma S

~Flat top (nfter 5 ns)

Overshool e
o S e ' Yo

CALIBHATO_R FI_ESPONSE 0 5V“__

'TLCAL:HRATOR AMPLITUDE' S domv
S 05V

L T B ‘fM&.

oy HCALIBRATOR DUTYCYCLE-r« -zkrrz ;  R -00995--0 1oosv
i S .,13' ‘1MH: -00995 -o1oosv

O

CALIBRATOH FREQUENCY. e 2kHz _1‘990-10‘10‘ Hz'
i R .-: _ IMHz L s [ 696 1005 KHZ -

.>7. 1div: -

10 £0.5 div




Model rescm R '*:,..-‘._“_"f‘ zf.ffj e - co ‘A‘am‘smnt.

, '523 Procedures for ndiustlng the Model 183(.‘./0 Osclllo i - of Model -183C, end Iet the heat sInk hnnn down on the"._,ﬂ
"+ stope sra glven In the followlng paragraphs, Perform the. . . " .M°d°| 1830" " R S TR
t . adjustments in the' sequence presented, Succéeding” step
S e dependent on. settlngs end ed]ustments of prevlous
PR steps' ! . e e

;

(Flguro 5-4I wIth dIgltaI voltmeter end hIgh voltoge probe .
. - t,‘. l‘ PR

, £ 'd Adiust A7FHOIor -aooo tav.. _

523 m’eensrrv Aodus'msms, L ,

" "’f":",- S When the Instrument is operatlng with - ; ';*_ ‘a; Set horizontsl INTIEXT sztch to EXT. R e
R ‘the covers removed dangerous volteges: » FEE RS o ey o

amexposaj . L i A 2 . L. R st
. : _.;;_;*- Tt r : 'jf',- .' b Set displev INT eontrel fullv oounterelockwlse S

- _;=-~~'_ - - N ks Connect Monltor Osclllosoope to gate output test,: -
. 524 Remove the oovers ‘on the Model IB:!CID bv re- i c’
. -moving the attaching screws"and lifting the cover free, ;._ : point IFIgure 5'4' U"W 60: IdIvIder P"’b" ' -

+ - Install plugdn units in the malnfreme. Turn power on and ’ .'-' SrA N
allow 16 minutes for instrument warm-up, L . d Adi““ ABMH?‘ f°"°*° BV- Lol

e Set HORIZONTAL INTIEX'I’ sztch to INT

e e
Voo *

f. ‘ Set displev INT eontrol epproximatelv IO degrees.“ l

STTR A e i R —7 _Irom fully oounterclodtwise. N

. l’< 2 ',{ . ‘~._,!, : Lo 411' ot ; S : . ) o e *r Ly L : ‘_‘.‘; X o
5 26. Connect the dIgitel voltmeter to eech test poInt e, g Ad]ust ABMRB for gete pulse emplitude of 0 EV N
~listed below’ and mlke the edjustrnents Indlcated See- Ch o :

) Figure 64 st the end pf thIs seq:tion to identify potentio h Set HORIZONTAL switch to EXT. _I ey
: meters. ; o i ‘ ‘ '

s e e monitoroscilloscope.
\_/ Testpoint Voltage Aﬁiust . -an ek :

AIAITPI +1oov .-_-Atmnn"'.'_‘.f oy ‘_f'spotislustbarelyvisibreoncnr o

AIAI TP2 +a§v' é';-5'»A1Atnz4ﬂ;; g k Set Homzonrntmt Exrswnch toINT

A1A1 TP:I +1av ‘_jf_-:_ Ammaa.l?j‘.; 1, Set tlme base plug In ho Izuntal sansItIvIty for 0.05

CUCEN ’ "'--‘i‘_-,'usecldiv. S

A1A1TP4 .—lzev_ Ammse'f}'

r,

rn Ad|ust disp}av IﬁT oontrel for ado-volt gate pulse

_-,,_mm TPB, -1oo_v> A1A1RBG CUUagRY e L
T : WL S * _}; n Adjust ABA!C? end ABA‘ICB for minirnurn over

S e T '-',' I, S ,'___'_j,"‘shootand undershoot. __‘ e _. e
; 521 HIGH VOLTAGE POWEFI,.SUPPLY ADJUST- Do S Pl _--‘,
: MENT T T R o Hemove poWer from Instrument : . g
i __'5 2. ASTIGMATISM ADJUSTMENT

e, Set HORIZONTAL INTIEXT switeh to. EXT

b. Center spot wlth horizontel arfd vertlcel posntion
. controls SO ;‘:_ : e ,“.'...

7, Power should 'be off-rwben removlng or replacing ;
; theheetslnk.‘, e T -

o ;5.";.‘ c: Ae,ust FOCUS end ASTIG eontroIs for smallest .
iR ,,'roundfspot R ‘ ERTE '

522"ADJUSTMENT PROCEDUHE e h Hernovo heat: sink on Year of . dispIey porﬂon oI-= .
RETAED R ',.Instrument by removing four screws, Set hent sink on top,.‘-_j--.-

&, Measure. cethode supplv volteee at’ TPI 3000\! '

\7‘

Adjust display INI oontrol for exectly +5 OV on o

l AdiustintensitylimitA?RIScloekwlseuntII focused_ B




‘.‘-AdIUstr‘nhn_ts_ . A ‘_f o L' o e Modul iascm
T 6:30, THACE ALIGNMENT ADJUSTMENT [ AXlS) S Sot CALIBHATOR AMPL swnch to, 50 mv S R
SRURRE o . .‘ I o 'ﬁ.i-
R U Set horlmntnhime base plug rn modo kwitch tof_ SRR 4 Adlust A4R34 nmplltude nd] for dlgltel voltmoter R S
,,m,m, Co L L ‘,_'__.'.Indicetionof—()l:tOOW..._.._,.,_A. LA e
! IJ On Model IBSCID pross HOHIZONTAL |NTIEXT_ g $et CALIBRATOH AMFL swltch to UGV Volt-
Ewitch to INT, i L e o meter. shoutd . Indicate ~0.890 to.~1.010V, If. voltaga
. o ceed e T U me edi tws eled od t A4 3 i
S el e Adlust FOCUS foroptimurn disp]ay of free running S ::e;s;.l' red s no " SP cll re ]u‘s MR 4nccord nd m
S busolln/: TR L LT . _"L,‘ R P o _.5
L ' L h. Disconnect digitnl voltmoter* N

Rriss

. d, Ad]uat A4R49 50 horlzontol trnce Is p\ireliel with CaTEa _
L "*5-34. cnuenmonnesponsc ADJUSTMENT.,_

| middle horlzontel graticu!e Iino on C}Q‘T v

t

531 TRACE ALIGNMENT ADJUSTMEN‘I‘ iY AXIS) o, Connect BOohm tee dlrectlv to ChLIBRATOR
. connector., . Tl

b Termlnme toe wltbnﬁoohm loed R

STy

.iv

n. Sot HOHIZONTAL INTIEXT switoh to EXT

..r.,

b Connect oonstnnt amplitude s!gnel gencrntor to % : c. Connect channel A probe of sempltng osci!loscope
chnnnel Ainput, of vertir,'al plug Jdn and set for approxi- : to tee connector{F'IgureB ll R T
mate!v 50 MHz and exactlv 6 dlvislons of nmplitude on f‘ cLE :
Model 1830!0 CRT : ,,1 DI d Set CALIBHATOR MODE swltch (roar penol) to

JEXT. e
: ' ' 1
. e Connect pulse generntor output to CALIBRATOR

' _A‘_‘f trnceon CRT. S
s "‘ri EXT INPUT, Set puise generntor to epproxlmntelv 100

ST d Adiust A4FM7 and HORIZONTAL POS untll truce ‘. kHz ot —l OV S e LR
LT sdenpatly parel[el with mlddle vertlcal greticule Iine on. et DAIPRITC 5 ' SR
AR A CHT T A L I - f Connect pulse generetor trigler output to externll
T e . '-ﬂ R trlggerofsemplingtirnebase. e [
T 532. PATTERN.ADJUSTMENT B ;:J O ;. o e e
L : IR . g Set CALIBHATOR AMPL switch toOEV
TR TR R Set HOHIZONTAL lNTIE‘XT selector switch to,*'i, - e
: INT . Sl T h Whi!e observing sampling oscilloscope, adjust pulsa
] : T SERIR R : delay of generator and trigger’ controls. of sampling tlme .
S y b Set horizontal tlme base plug In for 1 usec/div end " base until negativa pulse Is observed.‘ RSO
Lo internaltrigger[ng SRR RPN ‘i. B IR
gt C TR [ S ;‘- . Sot vertlcal sensltivitv of sampllng oscltloscopo to
A e annec[ constant amptitude signai generator to o 100 mV/div’ and ad;ust vernier to obtein exectlv 10 dl _
' "channel A input of vertical ‘plug-in- and sét for approxi-’ VlSiOHS vertlcal deflectlon... ‘. e O '
matelv 50 MHz and exactly 6 dtvisions of amplatude on AR RTREE R Ll e e
: Model 1330/0 CRT. TR R e Measure risetime of pu!se. Risatlrne between 10% :
.t B A AR qu BO% emplrtude ‘of pulse should be Iess than U
E od, Adiust A4R5'l for streightest posslble edges on the s & ol
o rectangularpattern EERIO I o ST k Change vertcaﬂentltivity of sampling oscillosoope 3
- DA :" S e to 10 mV/div. Do not ‘adjust vernler. Sensitivltv scale now ..
'-ae. Disconnect signel generator. = i' e represents 1% ofpulseampiltude perdlvlslon. SRR .’;'-‘
. Observe top of'puiso and ad]ust A4R32 and Adc19
n:'_:,pu!se shape_for optimum risetime end .minlmum over-‘

: shoot. Overshoot tolerance ls :t3%.t 8

e-r'r 3 K

‘m. Checlt pulse with callbrator output at 50 mV dnd
rcaﬁjust both renges if necessary

. r

Disconnect test equlpment.

-_ b Set CALIBBATOH MODE switch (rear;panell to

' v;'.-;.j. o Set CALIBRATOR AMPL sw'itch to OBV Output SF D LRI |
: should be 0 ‘.t OOIV R 5»35 CALIBHATOR DUTY CYCLE AND FREQUENCY

. ‘l'- R




Model iBIICI o

. _ h Connm:tdlgitel voltmnter 10 cm.rennron our
o c. sm CALIBHATOR Moofgwnch m INT

- d; Set CALIBHATOR FREQ switeh to 2 kHz nnd
eilow I minute for stebilizntion. oy

--.i;_ RO A

S g8 Set CALIBRATOR AMPL twlteh to . sv'" i

i —995t°r"5" A

counter to CALIBRATOH OUT. R TR PRI

GRE h. Adjust A4H21 untii frequenev is between 1990 nnd
v 2010Hz - _ IR

l Ffepeet steps c through g for optimum results

": allow I minute ior steblllzetion IR

e L e
-

IR

v;; -995tp‘-IOOBmV L

counter to CALiBHATOR OUT

;o 1005kHz.7_ : s
p. Disconnect elet:tromc counter. AR
. '36 HORlZONTAL AMPLlFIER BALANCE -ADJUST
L MENT., -

.

a Set Model iBSC/D controls. -

NP

Lo norm-cal

' ur’
s -.'_.g Ad|ustA2A

637, HORIZONTAL AMPLIFIEH GAIN ADJUST
-:"‘MENT. R

Y e
,

f Ad]ust A 20 for digitei voitmeter Indicntlon of

g. Discon;iect digitni voltmeter nnd t;onnect electronic

' ‘ tdriver admstment} for: exactlv 10 dwisions of horlzontnt
I Chunge CALIBHATOH FHEQ switch to 1 Ml-iz nnd o

it.,Connectdigltal voltmeter to CALIBRATOR OUT.. s

Adiust A4R14 for dlgitai voltmeter iudfcation of =
m.iolsconnect digital voltmeter nnd connect electronic
i ‘. CCin, Adiust A4R16 untII frequency is between 995 end .

' o. Repeat steps i through m for optimurn results. N _'

»

HORIZON_‘I’AL INT/EXT -, SRR ) 3
l-------u---'-..norm IFigureG-4} ’,

": - b Disconnect vernier ooaxiel cabie fFIgure 5-4) Irom ;" |
horizontal amplifler board ediacent to bw phase swltch'

By -8 Adiust HORIZONTAL POS control f0l’ ho hOl’l ' r Connect time- rnark generetor to’ both r:hannel A

zontai movementofdotwhile switching magnifser between;' P
Xi and X10 (this may not necessarily occur et center of, ;

i e. Adjust HORIZONTAL POS cantrélon Model 1836/
D to align frrst marker with ieft' edge of - gratucule

1H90 to positlon spot at center of CRT :

e .;‘ :‘Adiust'menls L

. M - i“ " . . N - LI .
f ) ,
v . : O -

e. Set Model 'IBIIC[D controls':-

g 'j=HOFfIZONTAL EXT VEFINIEH. . CAL idetenti
L HORlZONTAL |NT/EXT.;»--.-...-- '_ ) :
o Charizontal magnifleri.s oSN 0D s R
"CAL|BHATOR FHEQ ssc-senn:hhsp .
tr CAL'BRATOR AMPL e e b .| nOasv-
;norm-cel switch TR \\. A .'. o "cel"

b Connect CALIBRATOR OUT 0 HOHIZONTAL, ‘
E)(TINPUT wjth shortcoexiui cable S o
: er Increese display INT end edlust HOHIZONTAL -

POS 0 observe two dots on CHT.r
)9 8 R e L

" d. Adjuit HORIZONTAL GAL Iiro'nt panel. ierew -
deflection between dots. N T U

sae JHORIZONTAL AMPLIFIER FREOUENCY ne
seonse ADJUSTMENT..." " = "o

‘.: ; a. Leeve equipment connected as In Paragreph B- 37

b Set Modei IBSCID controls

Norm-cel switch . . e L Veendes o onorm
horizontal magnifier EESTTR USRI .i , %10

e Ad|ust dispIav INT and HOH[ZONTAL POS ‘Cbn
trols ta observe two dots on far left hand and rlghbhand
sides or CRT R :

d Ad|ust A2AIC21 for best dot sitape (o tails)

639, HORIZONTAL AMPLIFIER HIGH SPEED AC-
lCURAC‘I’ AND LINEARITY ADJUSTMENT

i ] . A

8. SetModel 183CIDcontrofs' ’ff T o
HORIZQNTAL mwexr et '.'. .o INT

horlzontai magmfter O X1

. \

b Set piug in time base controls for externai Bc trrgf ' R
gering and ] sweep time of 10 nsldw. f S BRI

input of vertical amp!rfter and external input of time base i
", Set Ilme mdrk genql"ator of 100 MH:.(\-_ S ok

L
A AT

d Ad ust THIG%ER LEVEL on tirne base for stable‘l I
presentetuon . ; S R Lo B

N

r,,\,

B .: f The iith marker ‘should be within 15 mlnor dic -
visions of rrght edge of graticule ' : =




PRI N | 1lth' mnrker is not within 15 mlnor divisians of .

right edle of greticule refer to appropriate time base :

N i Set tirne-mark generator to 600 - Ml-lz.
' output from Tek 184 must be filtered using A TELON Ic”

Ak Notq we\re.form-'that appeers'et right edge of gretl- .
cu!e. Witlt ‘HO_RIZONTAL POS control rn_ove waveform

S Positie, iirstnegeﬂve slopeto’ intersect first-divisiqn
% graticule at-center - horizontal line. The' negative slope gof -
feurth marker after first~diyision gretiegie Ilne'sbo id

:VIOth,: and 100th diyision of megnifled sweep.‘To locete .
;:desired peint, use following pi'ocedure. EUAD T

3. Select . env. poirrt'between second end eleventh e

graticuie line ‘to be" "viewed: With HOHIZONTAL POS'

: 4 Press HORIZONTAL x1u pushbutton and polnt'
seieeted w[ll remain st center sereen.

R { meesurements Indicate that-.rthe sweep ‘is; not -
within teierance in steps LK o, end i!, edjust’ A2A1C14

o :Change ‘sweep time on: horizental time base to
: 20 ns/div and reche yidfi

" sweep speed, rech'eck bath'speeds. |t may. be necessary to -

. compromise. the setting of: A2R1C14 and A2AICI5 at

I nildiv nt 2 nsloﬁ‘ L

- CONSTANT AMPLITUDE
f .BIGNAL SENERATOR

d, Set' eonsteﬂt amplitude signal ge ,erator to epproxi