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WARRANTY

Werlek wareanls dhal al produsis marfaciued by Wavelek conlorm g published
wavatek specificaticns and are fee from defects in ralerils and workmarship far a period
ol ane (1] year Trom e date ol arlwery whan used unge” rormal oparating cordilions
are] within 1he sarvice condingns 1o which they wuig urmshed

Tne pohgation of Wayvilek ang ng from & Waeraaly ckam ghall be limired (o repairing, or
al ks option. *Bpacing without Shange. any producl wichon Wavelsk's 5008 apinian pooyes
to ne delective within the scope of 0. Warranly. In [he ¢eenl Waveek is nol ablg 1 rnodirty,
tRERIT or replace NG con‘onring defectiva parl: of gorponants 10 a cendition as
wiar-anlied wilhin a reasonabie 1 me afier recaip [hereol. Buyers shall be credled 1or 1heir
value at lhe angnai purchase price

Wavetek must be nobfied in writing af the detect or norcenformiby wilben Ihe Warranfy
pariod and ke affected product returned o Wavelek's laciony or toar aotiornzed serace
canly withln (30 days after discowaiy of such defact or noncorlarrmigy

For product warrsriies reguining relurn 1o 'Wavelek, products mosl Be returned 10 a se nice
lauilily designated by Wavetak Suydgr shall prepay shippirg Charges, Taxes, thuties ard
ingurange for products returmed 1o Wavelek for warranty servico. Except for gmducs
e urned e Buver from anedhan countey, yavetak shall pay lar ratum of produets 1 Boyer.

wavetek shall have no résponsipibity hereundar lor any defect or damage caused by
Improper slorage, impraper nstallation, unaothorized modication, mizusa, neglecl,
inadequalr ma.menanoe, accwlent or for any producl which has been repaired ar altered
b BRyone pihes Than Wawelek orits gutharized reprasenialng and nar in accardance with
instructicns furnisbod by Wavelsk

Excluzlon of CHher Warranthes

The Warranty described above is Buyer's sole and exclusive ramady and no other
warranty, whether written ar aral, is axpressed or implied. Wavelek specif|cally
disclaims the impliegd warraniies of marchaniabilily and filnéass for a particular pur-
pose. Mo glatement, representalion, agracmeant, of wrwlerstandiray. aral Gf whllen, made
oy ar A0ent, Mstnauar. represerative, or employes ol Wavekek, which 3 nol ¢entained
ir the 1arecknng Warranby wall be ainding upon Wavetek, unléss made nowrinng ann
pegculen By marauthorized Wavetek erplaver Under ne circumsiances shall Weavetek
be liaple for any dirach, indirect, speciel, incidental, or congequential damages,
gypensen, losses ar delays {Including loss aof profits) based on condract, ton, orany
other legal theory.
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SAFETY

Th 2 natrurent is wred lor canh giound ng vig ke laciily power witing. Do nol DYress
Barth grounming with lwo Wit Xi#nzien Cerss, olag adaplers, ato.

BEFOEE P LGGEING IN the ingtrument cormp oy weth installation ingtroclions.

M AINTENANEE ray reguiie dower on wiih the instrument covers removad. 1h 5 shouald
be done orly by gualified agraenne aware of ke elecinical hazards,

The mgimment power rescpacle 15 cornesien o 1he ivslramen safely eanin lerminal
wiiF & greendyelicw wirg. Do not aier this crnnect on. sRaterenee 025 of 5 slampad
ingide the rear parsl near the satety earth ferminal )

WaRAMING rates cal allenllon 1o pogsshie injuty ur death hazards nogubsequerl
coerations

CaJTION noles cal allenhen 10 posginle egaiprmant dartage in subsequent oaeralions.
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1.1 THE MDEL 192

The Wavelek Macel 185, o 20 MH2 Sweepihodulalion
Gens-atcr, iz A precslan source ol &ire
trangle “ . square L, AM zpe 80 and do. Al
wawelorms ars lront parel yaidak o lreon 90002 He 10
20 MHr angd can be intespally  anc calemal y
modulated. uinuls ¢an be conlnwedus, higgoered or
galed by an exiernal tngger signal o a frorl pansl
manual migger swilch The Mam genarat can be
gwept fragaency modalaled, O 1o 1007 amplitude
medulated and suppressed carmcr modu.ated asing
1ne auxiliary generalar or an eate mal somce. The guz-
ilia~y generator, in addingn e Deng ar inloonal
minci ation generator, can be used as a7 mdependen:
lunztian generaton Bosh generdlors howe symanclny
conral ol waveforms and can bBe  frequency
modulated by an exlerna signal Each modwlalion
pRrAMEIEr 7As A sl seip lzature (D allaw 15 exass
zeleciicn. Amplitude of 1ne waveforms is waniahble
from 30 Vpp 15 Vpr i LGN down o 1.5
rmvp-p. 02 raference ol che wava‘orm can be oflsed
pod Llively or negatively. Masimum 150 md peak cur-
TR Can e Sontinuous v var ed nver an 30 J6 range.
& svns ouloul prevides 3 TTo lewae intg SRk

1.2 SFECIFICATIONS
1.2.1 Main Genaratoar

Wavaforms

Selectzbie sire ~ , rangle ., aquare o, &M siedd
and dc

aymmatry

Symretry of al wavclonm ouwpds s Carlicugus y
adjustable from 1275 0 1201 Varang Syearmetey grag-
vides war able dity-cpcle puls0s, Eomedibt mnes and
distoned sine waves

Operallonal Modes
Corbinuon s CGanaraglor rans con nealzly sl selecec
Triequensy

Trggersd Geresator is gqu asconl ull leggored Dy
cuteyngl 2qna ar mancal rigger, e Qenerale: one
cormplele wavelntm mye Boab selecied reguaroy
Galed: As Irggered rade excepl cdlpat Conlinuds
I durghion ol gate sgnal. s wavelonrn glarled s
complered

www.valuetronics.com

SECTION
GENERAL DESCRIPTION

Frequency Range
DOUZ HZ 0 20 MHZ n mnge ceerlapping decade
rarges wilh 1% of il scale werier .

Functlon Cutpul

Wave'oms varable (o 30 Ve S5 Yp-p inla S5,
Waseforms may be attenualed corlinuously lo 80 dE.
208 source impedance.

OC Quiput and OC Offzet

Adjuslable belween 15 Yoo (27 3 Vdo nio 50R)
wilh geqral peak plus 42 ofset Irkcd o =15 Wie
f£ 5 e inme 30w, D aliset and wawolopm at-
teruated proparhonately 10 dBsiep 1o 70 o,

Sync Qulput

TTL levzl aulse it S00. Duby oyele vanes wilh S
conirol. GO sawrce '‘mpedance

STV Outpul
J o +5Y open crcust vallage leval proporicnal 10
maln generator requenicy. GO0 sourca impedance

AM—Amplituds Modulation

Either ar mernal signal (AU GEM), or external signal
(kA IM), 0 inlenal plus external signals (ALY GEN
MODE —al, ma-n goenerator FUNCT—AM) amplituge
modulaies [he main gonerator s sine wawea in /ither
The 10 190% & o suppressed carrier mode.

AM Input: 5 Vpg gees 100% rmodutadion 19 Vip

gives sLDpressed carner aperghen. GO0 inpu?
impedancr

Carrier Level (O to 1U0% Al Adjuzlable 16 to G0%%
cf “ull ampl-tude at ‘unction aulput,

Carriar Wull [Suppressed Carrer AM) Adjuslable
+ 2% of full amplifide at ienchicon guipe,
VCi{i—Vaoltage Controlled Qenarator

L fe 1080 1 frequengy change wilh exiemal O o
+ 5V 5 gral. Lipper frequency rted B2 mdalmmom of
range

Slew [ale Py o' range per ks

Lingariyy =0 9% thry XID0K range., £ 5% on 1M
ard Kk
Impenarer 11 ERQ

Triggar Inpul
Inpul RAnga 1Vpp ko £ 10,



Trigger _ewel Ad: — &Y o = G,
Impedanca

Ful=e Widil: 25 na rmistirnurr.

T kR shunlac by 1 O pF.

Aapei tion Hala.

[Mpeut M Hep Hato
1Y 1 MHz
+ 2 bW 10 MM

Fraquency Pracision

Dial Accuracy
= 3% ol ful =gl lrom &£ .0 He (X L MHZ aange.
*+ 5% ol lul! scale on B 10M rRange

1.22 Amplitude Precislon

Sine Freqquancy Rasponie

< +0.2 B all ranges Lhro X 100K
< =05 0B on X 1M range.

< =15 dB on X 104 range.

Slep Altenuator ACCUracy
+ 0.3 o8 wiin 10, 2 and 40 df
+ 0.6 B with 37, 50 and 60 aB
+ 0.9 a8 whih 0 dB setiing

1.2.1  Wavelorm Charactacistics

Sine Dislortkan
<05 an % 100, X 1K ard X 10K, <1 0% on X0 1 [e
= 10

Al harronlce 30 98 below fondarmnental on X 100K,
¥ 1M ange, and 25 J8 below fundamental on X 10M
ranpge.

Squars Wave

RizefFall Time <13 ng {10%: [0 30%|

Toral Akberrat ens: B% gl lul arsplilode 1or cack
waveform paak.

Time Symmatry

SQuare wave variation irem 4.1 10 2 oo dial less than:
=+ 1% o 200 kHz. £10% te 20 MHz.

Trianglz Linsarlty

=590 For QUOCE He 10 200 kHz.

1.2.49 Auxiliary Seaneratsr

Waveformz

Selectaale ™., ™ L, ~1andl. . Symmeiry of -~
and ML afiusiabl= 1:1% thru 1501 -

Frequency Ranga

G 1Hz 1o 100 kHz in 4 ranges.*

Auxlllary Outpul

‘Wavalormes selectanle ard variabla o 10 Vpp (&Y pen
inte: G005,

1-2
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Buxiliary Sync Jutpur

Rear panel ANG TTL 12ve gL lse caincdent with AL
GEM culpaar, Diary Cyche Garieg With symmeiry cantral.
AUX YOG inpul

Rear Pancl ONG L 10 231 dreguency chanie wath
axermal £ 5 agral Lipser frequency iriten 10 max-
wrum of selecled rance 11 kR inpy? mpsdance.

1.2.5 Modes of Oparation

Internal auxiliary generater uged as ihe modulation
S0drnca.

M

Two selup and are opgrate mocs
Sat-Fragaux-Gen-01 Cesables auxiiare generatoer
far main garcralor adjustrmen

Sl AF. Allows vernigr setup of peax deviation. Yer-
mier range i up W 2 10% of main generatar range

FK: Coerate mcde

Swukp
Twio Setup and one operels made.

Sd1 Sard. Allows sgiup of meiin generalor =lart re-
qQuBEMty.

Sal Width, &llows vernier sejup of main generator
shop Troducney.

Sweep. Upeiale moge

AM

Twe selup and one cperate mooe for double sidebard
LT SuporeSsed Chrner operatian.

Sel Carior Alows setup of carrigr amplitude.

Bl AM. sllows the seiup f the medulation lawsl.
&AM Operate mode. O to 100 7% &AM or suppressad
carmel modulzlign al main geraralar by auoxiliaes
gurdraler plua gxtarnal signal if presant al AWM [N,
Aux Dot Gy Qizconnecis the medulatar for indeper-
cdoent operalion ¢l auziliary generalor.

1.2.8 Ganaral

Slability
Al tudes, irequercy and oc alf=ei al FIUMOC outpur afte -
% houswarmup: £ 0 35% for 10 mindtes. = 0.25%: fa-
24 hours.

Envirenmantal

Specilivalions apply al 25°0 B0, Operales 0°C 10
+ 5007,

Dimansions

288 cm 411 in) wide; 133 are (54 in.] high; 28.6
crn (17 Vaoan) i,



Weight
4.6 kg 018 By 2l § 4 kg (14 01 shzping

Faon L AN coecihey it SEnde Roat 2 ja S0 e Iregrencp dar,
LLlrt s B P P N EV R HL SR LY RS I I T-T L TN, R e
S Comlnn GPE

FPowoar

I0ZH 2E0E 208400 + 5% — 10", 2 pBEa HE < TVA
L7:"

AU THY Gag ERMIET oviinns RS IRgueasy caamvain
BRG0P B AT WG 5 S 0 S sy sohng

DT Wamn SYMME TS coarnan S esad ossted gty g
dwnied Qp sEpn0yenze |

1-3
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21 MECHANICAL INSTALLATION

Afer unpacking The inslroment. visud Iy inspect all
external parts 1or passlole damage to connecla-s, sur-
Tace arras, Ao, || d3amage is discovered . tile a claim
wiln ihe carrier wha sranspored [he uqil. TH e shipaing
chAInes znd oacking matccial shauld be saved in
CASS "ESTRMEn; & reguired.

22 ELECTRICAL INSTALLATION

221 Powar Connecilon

WARNING

To pracluda [njury or dsalh dua I shack,
Iha third wirs sarth greund musl be son-
tnuous Io the Iacility powar outlat.
Before connecting 1o 1he facillty power
outlet, axamine exitension cords, auto-
transiormary, eic., belwesn the insiru-
meant and 1he facillty powar cutlel lor &
continuous earth ground path. The sarth
ground path can be |dentiflad al the
plug on the Instrumenl power cord; of
the three 1erminals, the sarth ground
terminal [ the nonmalching shape,
uzwally cylindrical.

CAUTION

To prevent damege 16 the Instrument,
check 1o propar metch of ling and [nsiru
rar! valtage and proper fuse lype and
rating.

hOTE
Linloss orferwise specibed af o yme af
purchgee, i nslrument owas  shipetd
from ine fschory with fhe ooesor Lrdpes
inrmar conrecrsd lor aperaiion on & 120
Vac g supaly and adh o Moamo luse

Carversion o by inpul vollages iquircs a Chsnge
in reRs panel ese hoelesr vollogy card pasetian ana
fee [figure 2-1% gecordirg e o 1ol procedure,

www.valuetronics.com

SECTION
INITIAL PREPARATION

Flgure 2-1_ Yoltaga Salecior and Fuze

1. Cisconnac] 1hw powar cord at Lhe inslrameénl,
oper [uge holde edwer A and relabe lusepull
L Il 26 el Lhe Tuse.

2. Remays he small Qinesd SFcol Doard and
sHIEET oA hng weltage By anchling tRe pronied
circuit boand e posiey Tk esired volage o
e 3 Ieft sde Fush 1he board Temily anio 1L
reeddulc 2

3.  Boiate the ‘useoull back nla che normal pos-
hoe and ingel the ecrrect fuse inlo ihe fuse
helder, 21asc The cover dacr

4. Sonrccl e ac ng cond b the malng connec-
L2 al the rea- ol Ihg uni and the power saurce

Input ¥ac Fuse

Card PosHion
M A0 e 105 Ya amp
120 105 10 126 hoamp
2z0 198 19 231 e mrmp
240 218 o 252 e amp

222 Signal Connactions

Use AGHAU 5080 coaxial cables equipped with BN
conraclas Lo cistrolaabe fag e bs when conresting [his
irslrument 10 gssooidlad equipimenl,

231 ELECTRICAL ACCEPTAMCE CHECKOUT

This checkaul procedurs weritiss 19e gensrala- opera-
fiar. If a malunclics s Teord  reles 10 The Warranty in

241



Ine fromt of thes ranogl A dual irace, 150 MHE band- [FRI& LEVEL 10 q'clock
width oscillascope wmh X100 fime base magnitzalico. FUMCTION ",
a &0 lnad a comzizl 18e and ihrge S04k cables an: DG CFFEET (G0 OFF (Exierdes)
requirst |2 oerlarmn th s cEeckonl LG OFFSET (Mariabla Consron T
CITPUT ATTEN 460, 20, 10 Al exrended
SetLoag i haure 2.2 and preset 1he genaralar front AMELITLOE MAX (o)
pare monltels as olows. then pedonm the sleps in 41'PPRESSED CARAIER .ﬂ.Miexrenﬁed]
1ak R 2| AM CAARIEA LEVEL/MLLL oL cLw
AL GEM MODE AL QUT CNI v
Contral Positlon W THIAEIAM o
FRECYSTART FREC 1.0 ALK GEM FUMNC i
FREC MULT 1K, ALK GEN SYMMETRY '
VERMIERIGY h FREQ CAL (owi ALX SEN FRED 1003k
aM CIff feziended) AlLLX GEN VEANIER . ML (o)
MODE GONT POWER CIN
Mcdal 153 OSCILLDSCOPE
SYNC FUNE | | HORIZ SWP: 3.4 maoly
QuUT . '-') QT THE YERT. CHA: SOy
CHY CH3 CHZ: vy
L J TRIG MODE DO
AL
Figure 2-2, Main Genaralar Chack Selup
Tabla 21, Checkout Procadurs
Siep| Coniral Fmiﬂmmwmﬂun_' Chsarvrtion -

1 | Qsrillgscope
|

Trg lewvel and sio0pe both
Prinsi e,
Foraly dial full cw, wernmier fugll

CH2I. Sguare wave that beging cn pasitive
aniryg _e-l:lga. CH1: 15 Wpep sime wawve,

CHZ: 3quare wired remaing in 2yne for all dlal
positions  Hange is greater than 2 Hz 1o
2000 Hr (10041

Frequency is 1 each range :u:.,r_:.u.[ic.n_

LHA. ampliluck decreases 10 approximealaly
E—_‘n"l:l'F'.

Full cew gives negative offsm. Clipgping
QSCurs when lhy ollset ply s wavelom

peak  ampliude  exceeds spproximately
2 T.0V o SO0 [nilially the negalive peak (s
choped, bul 48 1he de off=e 15 iofated cw the
clipping of "¢ negat ve peak disapacars and
gevenlually Ihe pasitive peak begng 1o clip

2 Dialang
I VERNIEREYR cow. Then The cpposiie. Metormn

didid 20 1.0, varniar to AL

3 |FREQ MLIT Hotale 1o all positians
Hatum te W, pasiior.

4 |AMPLITLIDF 5ot 10 6 Vpp on scape

5 |DG OFFSET Depress DG OFFSET aw toh, then |
relate DG CFFSET Contral cw
(Exencec DG OFFSET upon
camalation )

o
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Tabla 2. Chachout Procedura [cond)

Step Comiral _ Positlon/Operation Obzervation
H o |AMPLITUDE Hosals Cw Wavelarm returnz 10 15 Vpp.
FOaUTPUT Depress bullons in wancJs Oup level varigs from 15 Vp-p

ATTH 10, 200, 4l

combinal ons TRen ce 2ase fl
AurrrnE

10 B 0 47 mi (70 dRl

8 |FLING IEEIE-::[ NS ™, ™ 0 T Dbserve DWIC level; ™. ™ and "L are
(Main Senetaiorn Aesri tn ™ . 15 Wip. Male phase relationships; "o
ir phaye with ™ and " |
9 SYad, o Deprrzs 5YM swilch and retate | Frequency  denreases a0 aporoxmalely
YFAMIERMS Y k. | VEANIFRISYM comnl cow. 100 Hz cow of the 12 @'clock poSilion givas
Extenn 5% M, return 119 ow qives 191 [askewed Sine waw and
WERAMIER!EY M 10 CAL, variable duly cycla pulses can ae abseryad
lor s and 7.
0 |MOOE ard Selacl GATE A pc lewe' nedar zarg voels [Bxcapl 'L {une-
FLIMC Spect v L 0 tioty: guisscen? leval i al negalive paak
(Main Sararztor) A=turr: o ™. valus).
1 |MAMNLAL Prazs, hald and ralages, Abursl cl S lan me paricd 1he MAN TRIG
TRIGASER N el
el up tigger source (200 He felangre 10Ve-p), scopc a0 Mooo! TET as shown i ligure 293,
12 TaIG LEYFI Riteile b roughioi [k 1-The number ol wavelorm cyelesin pacn

i= range. Aeturn
la 15 a'cleck.

gated ‘burst' warias with 1me Inigger leset
Molice ralalionships Belween Channels 1 and
2 wawelorms at e TRIGGEAR LEWEL s
raval o,

[

MODE

Seect TRIG

CHT: A =ingle Triggared “c recuiring al tha
200 H2 wriggo ake,

Remirn all conlredz o e vl

el selop. Sef u) seaon 2T ddodel

fQ':E as shown e figura 2 { '

" | ALY GEN FLINC

Ratalg 1o s, ., o~ , I,

~ . "=, 4y are approdimately 140 Weep, 3
kH:.

5 widinea Rl A RAortale cow. Aeturn toocw CHA AL OUT leve| varies iroim appros imate-
il o, Iy 10 Wo-p 10 O Vp-p.
165 i ALK GER FURMC Aatale lo -1, 1. Mary STand 1 aid appreximalely 10 Wp-p,

and SYMME™RY

symmchy corlrol, Reluin e ™ .

307 M2, SGyramaty vanes fram 19,1 101 19,

1T | Alle GEM FREG Rorale WYERMIER nall FAED Froquorsy sares i Lach angd 0 1he rapge
and WESMIES range positars Aelurm FREQ lirmils a5 ra-kod.
rangc 13 10038 g°d VERN'ER
HER
MOOEL 1 OS50 LLOSCOPE LR BTN FEFE-
fall oy Verily soope /s Gropery rigoerad
’ . ]:t TAIG (AEAR PANE.! fae oanve going esso!
TAIG 5L CHI ':’*;f ' MCDEL 453  OECILLOSCOPE
1] oLt ¥ :
, 5 - { o ‘> [ ] e
L 4 [y
als ! [SH1  CH2
¢ ], o) —1
s GEM ' i NG LOAT]
T | — - - co—

Figure 23, CTheckoul Selup

Figure 2-4, Auxllipry Gengralor Check
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Elap

Gantrel

Table 2-1.

Checkoul Procadure (cont)

Puslllnnmpamlan

Cihsarvetlian

Tef et L e M-::'J-:'f T8z .3,r||:|' ECOGE A5 SNow in fgore 25,

“5 | ALY GEN MODE . Gel e SET FHEQDAUX SEN OFF M cemer frequemy ol 1kHZ cn CH”
19 | AU GEMN FREQ FHLD range [0 .1-3 and '-.-'LHNILHr[Ths zels he rale o modulation )
Farye. YERMIER 12 o'siock, i
20 | ALK GEN MOUE Belest SET AF and wary Approsmateiy 11 kHz cn CH1, Thig
ared WIDTE AT AM WIOTHIAR iAM 10r 11 KHZ on will DB maximum  peak  requency ol
SCOLE o madulated signal
21 | AUX GEN MODE Select F M. 1Bath channels GHI Trequency varnes with n-
Jstantanedus  amplitndes of ALK DUT
[ wavelgrm on CHZ .
22 | AUX GO FUNC - Salect -1 ared tull cow rptation [ {Ramp's instantanenus smplitede coninels
and SYWMMETRY : oweep: & glow sweep up and fast returm 1o
: start frequency.}
23 | AuX GEN MODE Lelpct SET START {Hamp i=s held af ita start volags )
24 | FRESHSTART Se1 dial o 02 and VERNIER GHY Approgimately 2 Bz, {start frequency].
FRED Oial ang full cow,
VERNIER!STM :
25 | AUx GEW MODE L Seleo) SET WIOTH and rotate CHYT Approximately 2 kHr.
aruj WIDTHAFI 3k l WINTHIAFIAM Cw {M Az sweepn fregquency lor range]
26 | ALY BMODE 1 Lelact SWEED Bweep al main generator from 2 Hr o @ kHZ
! [AUXGEMN symmelry is rclated cw, 1he main
] generater sweeps fram 2 kEHz 10 7 Hz
MODEL 193 ¢ OECILLESGORE
(¢ 4 4 -
ALK SYNG FLINC
auT aur cuT
Figure 2-5. FM and Sweep Chack Sefup
Ft'l-”éﬁ:ﬂﬁ MOTEL 195 OSCILLOSCORE
{REAR PANEL| < £, ) ]:!
h e CHY CHE .
ALY, FUNC S Thg
QU LT
e

Figurs 2-8. AM Check Setup

2.1
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Table 221, Chechout Frocedure (conl]

Siep|  Contol

Saf up the Moder 183 and scope as shown i fgure 2-6.

Fouillon/Oparat|on

Choarvalion

CH1- Whar &M i2 selesed . he unmodulated

(Moty: AR CAERIER

27 *hUX GEN MODE Seleci SET CARRIERA
FREQ WLILT IO carrias vl a1 the FLNG OUT decraases 10
|Mzin Gean} . aneta'l e normnal amalitode [0 pravem
FRECUSTART 1.0 Zligping o1 AM peaks. 7.0 Vpp unimooJdiaied
FREC Dial CARrriAr Sacwn an GH!
FUNG [Mair Gen) AWM LEVEL'MULL warigs carria: eyl
25 | ALK GEN WODFE A M
ALK GEN FUNG "
ALK GEMN FREG 3K
ALY LN FREG {9 o'clack,
VERNIER )
25 WIDTH/AF/AM Sdlust for d Yo-p 5ine wave. ZH1: 4 Vprp sins wave. o
a0 aUx GEN WODE 40 CHY: Modulation envelape varles with inglan-
tangaus amphiude of CHZ wawelorm,
i dpprosimately 30% modulation
91 | SUPPALSSED Dopress Supprossed carrier signal an GHT,
| CARRIEH adustng AW CARAIER LEVELMNLILL core

1 paks |

trals the balance of 1qe madulation ende IGne
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az 21 20 108

21 Why BHEERCPASDM ATON LEATALTIE e 1k

WAM"E'I’_EI-:. . N
1 .o . -
L t ;;_ RN
.'\-\. . - ' -'.-._ ._-“{I "n _:f . ".'I-,_ . . . _J 3 .
- = — - o e & 18
1 3 5. e e e e PR
‘ w e ® Ly A eew 1
-'L._' J‘_ R v ht : J#__ Fomemant
, e A SR Y .9, ®. 16
LU N . “rUgHIr LY s = LI T -
c—C¢TerTeT|e 219"
|I:'. A [ A iy Las -1
3 4 g g T B & 14 11 12 131 14 18
24 23

REAA PRMEL

Figure 3-1. Gantrels angd Cannectors.
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A1

CONTROLS AND CONNECTORS

The gomo-alar 1rent panel corlrals and Sonneclass
arg shown 0 figure 3-1 and keyed 10 1he “2ldwing
desciplions,

FRENSTART FREC Dial — Setlings under the
dial indes mars surmmed with &and ruiplied By
& deletrung Lhe maln generatcr Sgnal frequeroy
at FUNC QOUT 15

POWER Pushbutiton == Cepressed 15 power
an, extensed 15 power cif

ALY QUT Connector = This BNG is she aux-
mary qenerglon waderlorm ouipy; The FIXMC
conlqol 21 af the ALK GFMN szlenis 1the wavelorm
ard the WILTHAF Ak conire 23 warias the
waveform level from o 10 Vp-p [0 Y inda
BAA Source impedance s G040

AWM M Connector — This BNC receivax 1he
gyijernal amplizude medulation of suppreseed
carrier signa. When FUNC switch 12 selepis
LkA A 5 Vpp signal gives 10G% medulaticn lor
narmal Ak (ELIPPRESSED CARAIER 18 axdendesd)
or & 14 Vpp signal gives supprassed carrier
operation [ELPPAESSED CARAIER 18 prassed).
Souree impedance = BODE.

FREQ MULT Control — Cutar coax comirdl
selectr nne ol nira frecuency roullip e o dial
1 =efling.

YERMIER/SYM Cantrol — When S0 F iz off
(exlended) inis inner coax conlrol g a2 Lo
adjustment of tha dial 1 zetling. When S¥M 7
swilch = on (deprassied) Lh & Sookedgl var o5 o
gyrmmelry ol the mam goneaior  wawelorms
fnermaly 50% duly cycle) Syeemelry rage is
197 1o 119 il eyl L ball cvlle aling, When
EYHM i uSed. the redin Goavralds frogquendcy 15
divided by 10, Exlurding SYW Swilch ensures
1:1 [BO%a ) Syemirmtry .

VCGE IN Connaclor — This BMG accepis ac or
de woltages to proportiorately  coriral neie
gererale freauecy wiekin 1o rarge deles
rmined by the FRED MULT & Fosmwe wohages
inuraas: he 1-equency B0t D rthe d@al A,

www.valuetronics.com

SECTION
OPERATION

negalbive volages gecrease the requency 1hg
VoG 1M will not drive 1he qenerator Tiequency
Rzyord the normal et of @ range. {LUppes ik,
¢ ¥ FREQ MULT selting. Lower Hrml 171040
upper limil] MUl mpedange 5 S0

BYM  Pushbutton = This switch, whan
depraszed, allows main genaraior wavaelarm
svrnmelry fo be varigd 191 [ 115 range by tha
YEAMIFR!3YM comrol 5 (a5 a rasult. -He mem
generatns frequency is dewided by 13). When
exiendrd, the swich allows [he main generaior
i produce normal (30%: duty cyclal wavefnrms.

QCV OUT Conneclar — Tris BMNC pravides d
easursont: ol J 1« BY lopen circuit) nae
represents Hie main generalor oulput frequency
in 1he range selecled by FAED MULT 4. Source
imnpedance 5 GOHY,

MODE Control — This auler <oax conirol
gelects one ol the threg mamn genaralar
cperating rcdes:

CONT = Coatinuous owipit &t FUNG GUT 15
angd 3¥NC OUT 13 connechn s,

TRIG — & dt lowe! catpul until the geacralor js
Inggered by e AN TRIG 10 rrwith a slgnal al
1ne TRIG IN conneciar 11, When 1nggoied. he
QrRMETRIQr aulput s ane cyole of waeclarm
Tallowes by & do leyel,

GATE — Ag1or THIG except the qutout 15 con-
finunus “er e dueanion of the manoal or estemal
trigger signal The lasl wavelarm cycle stariod is
alwzys completed

TRIG LEVEL Conmtrel — This inner coax canlml
i5a concinngug ly vanable sdjusiment of the trg-
gEC oirciifry Tirleg  caint. When Tl cow, 4
parilve Jong signal al approximately + 59 G -o-
guired frr trngerng rsee figure 3-27 In 1ne full
T O0SION, & pstive going Sgaal at approsx-
marely — 3 oo noe parilive woliague is required
lar friggering o L galad modes. he gonuratar
wi | rur continoausly when she contral is cw of
12 a'clezk

4-1



VTR

|IIII II-II
o - — —d
! 1
- FEW Yy
TAIGIEEH LEVEL , 7 DG
LW = CONTRGL EW QFFSET
‘=~.r e | v 7.5 — FTTT T T T
) ' ____ TROGER ! TR !
A LEYEL y v
A1 ¥Wpp MIN. T — — -
SR Y mE e NEQATIV
) DC FFSET DC OFFSET
Falb +PEY — —III.X] ————————————
STEY — —— —— — — - .. = Z\lz 1[ -
Triggpar algrmal musi e a EXESSIVE EXCESSIVE
prsltm gaing sigried BOSITIVE MEGATIVE
axtesding 1.HEI TRIEER {FFSET Of QEFCET ORH
LEVEL sntting. LIADING LEMALHNG
Figura 3.2. Minlmum Trigger Signal Figurs 3-3. [ OFFSET Canirod
10 MAMN TRIG Pughbubtern — Triggers or gabos 12 SYMC OUT Connectar - TR syne sgnal frarr
Lhe oulpul signals when main ganeralor mode s hig UM 55 TTL Ievelinbo 5L, syrchronous wik
TRIG or GATE B. In trigger mads, ang waeiorm FUNCGDUTASsgnal .r 7, duly 2yZievdneswith
cycle 15 autput when the bullan is pusned. In weiella m sy nmetny, Source mpedance 13 508,
gated mode. wavefDIm I:'g,"C-|E“.5 dare C!::'f'l-'.il'"luﬂl.lﬁlff' 4 O OFFSET Pushbution — Depressed outton
oupu! &5 1ong as the bullan is held i, _ qetvates de olizat 12, Extenoed buttcn enaures
11 TRIG IN Connector — This BNC receives the raie o oifsed
exlernal rigger and gara signals, These signals _
are E.Fl'plll:'lﬂ- k Lhe -“igger and gale |:|r¢|'_|i1 whan 15 FUHC GUT GDI'II'IEGTDF - Thlﬁ. EN': 15 the
1he MODE switeh B s in tha TAIG ar SATE posi- weveform, or de oulpul pl e mAin genarator
Lions. Refar 1o Sectan 1 Trigger [and Gae)The (lane or modulated:. Maximum ouipws 6 30 Yoo
TRIG LEVEL confrol B varies the l.ing peint of (15 Vp-0 nip 500). Source impedance is 500
the TRIG IM sigral. 16 AMPLITUDE Control =— Conlinuously vanes
12 FUNCTION Selectar — Outer ooaxia, knob wawelorm  amphtude  wihin each  CUTPUT
sglects mne of the Free mEin gEnaralor ATTEN 17 range Ful cow rotalion educes
wavelarms (sine. iriangle, 2quare). dr. anc Ak, wavelorm amolitudes oy greater than 10 B, BE
ard de orf'sel wallages are not affected by Ihis
O QOFFSET Cantral — Iner Soaxal control canlral
all3eis the nan generator auldul yedyefarm wer-
veally irom iz nomnal posihon and, when 17 QUTPUT ATTEM Pushbulions — Select the
FUNCTION (outer coaxal swilch) 12 18 -0 ine D attenuation range of the FUNC QUT 18 signal,
nocition, cartrals polarity and virlage af de o True: AHPLITUDE contral 18 3”'3'""'5'5 LONA NS
acl. OC aulpud ranga is 0+ 16%GEE | + 3 Ydsinio wavabpm inul not ded peel varigiigng wihip
E0m. D0 OFFSET switch 14 musl be depressed gach plienuaior range. Each ol the fhree puitens
ro enalle s 00 OFFSET conlicl Exenc:ng the may be used individually for 4020 g0 10 g8
DG CF FSCT switeh ensuws sio wall ot'sel. DG e of 2ftenuation, or presser in cambingt:ors
offsal 340 wane'nrm are stenualac by the QUT tor up e 0 AR o attaruation The aflenuater at-
PUT ATTEN confrel 1T, bul do clises is nat al- wnaates bath ke wavelom and oo offget,
senuated by e AMPLITUCE cormicl 18, 18 SUFPRESEZED CARRIER Pushbuwiion —
Waveiorn pea< woltace plos de ellset & omilco Wilnen piessed. SRIRCIE suppressed  Carndr
o+ TSWde |2 T8 Vao o . See Lguie 3.3 op=aral znand il exlerded. selecls A cporalion.
3-2
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1% AM CARARIEA LEYEL'MULL Contral — In the

Al function [FUMC 120 witk the MODE 2w toh
20 =u" 10 SET CARAIER. Lhiz contral sets the
prdk-le-piak ove of 1y carriar imain generata”
sine wuwe gl FUMG OUT 15,

IF SUFFAESSED CARRER 1§ s pressed. the Ahd
CARAIER LEVELIMJLL wioniral balances 1ne
peaks ol he suppressed carriar signal ak FUNC
U 15

MODE Switch — Culer coas Contrdl 2elecs
ane of three bamic aperating mades o he
auxiliary gerermior Trequercy modolaten fre
quEncy sweap, ne ampliiude madulahon, Ackli.
lional satings allow 1atic setup of these modes .
The followeng sections devoribs 2=ach switch g81-
ling.

SET FREG/AUX GEM QFF — Auxiliary
generalar is wrned off far man generaloe anly
poeration, ar 1o Algw center equency ()
adiusiment fos FM aperaiion, The dial 1 and
FREQ MULT & =eis the cenier frequency (14 lar
frequency modulaiion.

S5ET AF — In preparation 1or FM operalion, -

FUMNC OUT 15 {ireiquency is held a1 the maximium
fraquency daviation da = 4"l The WIDTH/AFY
AM conirol M =8%5 1he maximum frequency.
[Aederr toopravicus paragraph lor To selection.)

FM — Allows lhe auxliary geraratar 19 fre-
quency rmodulalg s main generakar Sreatirg
gm FM sigral af FUMC OUT 15,

SET STARAT — In preparatar lor sweep cpere-
tion, FUMNC GUT 15 1z hald al nitial sweep fre-
gua~ach. Oial 1 and FREG MULT & =ais the initial
frequecy. FUNG 31 sols [he wavelorm tha
canltals the man Qoreratar iegquency.

SETWIDTH = In proparalion for Swocp cpura-
ton, FUNG OUT 18 frequency 12 beld a1 the linal
Swetp requency. The WIDTHIAFGAM cortral 20
gens e final sweer reguency,

SWEEP — Allows the auahaty gencralar Lo
Eweep the main qeneratel crealing 3 fragaency
sweD signal 31 FUNC OUT 16

SET CARRIER = In preparation for &k cpera-
biom, allows getbing of unmody laied oulpud carrler
level (main generator o tput) at FUNG SUT 15
by the &AM CARAIER LFWFL!MLL. control 4% and
AMPLITLIDE cantrol 16.

SET AM — In prepet21on for AM operanon,
holos FURE QLT 13 a1 the valley of the modu iy
tion signa 1rom ihe aulany Qeresalor o aliow
level adjistmen By the WIDTH!AF AN canlmol
20
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22

23

Al

AM — Allcws 1ha auxil'ary generator 10 AM or
SUpPICSS CcArridr moculate the main gensraior
Tar &N 1 suppiesied carrier signal a2t SJMNC
CUT 14,

AU QUT OMLY — Disconnests the auxiliary
QENEraber e e amain genwiglor, Allows the
alxinary Qeneralcr 10 ke wsed as an independent
functinn gener 0r Whidss output is AU QUT 3

WIDTH/AF'AM = [naer soax control serves
severdl funchong dependent upon ke outer
eadx MODE switch 2efing. 'Wilh MODE in aF
poeiton, WIOTH!AFFAM sets 1ha  masimum
positee frequency devialion Wil MOOE SET
WIDOTH, WIDTH!AFMAM 2ok the ol sweaep Tre-
quancy With MOOE o SET aM. WIDTHIAF AR
2ats the wailey ol the FUMNG OUT 15 modulalion
gignal Finally, with MODE in 80X OUT OMLY,
WIDTH/AFrAM conirolg 1he Signal ampliiude a1
AL QLT 3

FUNG Cenlrgl — This puler coax coniol
melects one of live auziliary generalo
wavelnrmes: aine, frengle, square. sewloath and
pulse. Symmeiry of he zawionih and pulse |5
adjustable betwaan 1:19 and 1%1 By *Re nner
coax SYWMMETAY confrol When sawtooih and
pulss are =zelected. he auxiliary generator re-
Quiscy 2 divided by 10,

SYMMETRY — When outar cpax FUMNC conirol
i£ B0t 10 Sawlioath or oulse, this inner coRz £on-
ol waries |he symmatry al sawtacth ard pulse
cover & 1.9 to 11 ramge.

FREZ Coantrol — Cuter coax cantrol selects
orc of lcur auxiliary generatar frequency
ranges, ., 100 Hz,

VYERMIER = Iamor coas cantral provides con-
venods frequency camirel of tha auxilary
gerergmal 1reguency cango seected by cuter
cadx FRED cantral.

ALK YOG Cornecior — This ENG allows up 1o
a 330 auxiiary generalar requency change
witt a + 5V signal Lipoer frequerey is limibed b
I7e maximum af *he =e ecled range  Inpud
imprdanre is 1° kd

ALK SYHNC GUT Connectar — This BN prowidss
aTTl evelpulse wonick leads the &K LT 3208
wAwe by AT lags the sriarg & wave oy 307 ard =
180° auiaf phase v Thihe square wayve ALK BT
CILT daby oy le varizs wil = Sy MMFTRY rontoe 21

3.2 OPERATION

Perferm the n tial reeshou i Soction 2 Tar the Tesl of
Ine irslrument. Any queshicns Concern ng ndivie.aal

2



carlrals  and ronraciors may be oarswernsd o
paradgaph 51

121 Signal Terminalion

Frrape - augnal 12rminatian, ar loading, 2f the garealor
canagsiora 15 necessany for ibs specified ope-ahon,
For esample, ligure 3-4 shows proper e inatian of
-he FLING QLT sennector Placing ke SO0 wermarg
or, of 500 resistace, in aarallel with a hgher o aed-
ance, matches 1ha receiving irsirament mpul moed-
ance 19 198 coax characlerestic ard gerordlar Jutput
impadanee, thereby rmin mizing gigoal oollechon or
powar 185 an The line due o impedanue misralch

HECEIVIMNG
MCHIEL 183 IMSTRUMEMT
oUTRAT AGSE OR EFFECTIVE
|IMPEQ&MLE EQUNALENT CIRCLIT
AESISTAMNCE
SOt l -~
LoD
SIGENAL
OUTEUT LOALD
AMPLIFIER f? - SxT

Flgure -4, Signal Tarminelion

The inmul and cutpar impedances af the gunarator
COrneciors ara

Connectars impadanca
FLIMCCLIT . .. . BC4
SHG QLT . 50O
0N QAT . . .o . ELICAY
b O Al
AUX SYNCOUT.. . . . L L. A TTL
TRIG IM e .. 1.5xit
W3GEOIN L L. e . 10k
LT T A .. HIE
AlE YOG N e . .. 1°KLQ

3.22 Manual Main Generslor Basic Oparation

The ollaw ng s1eps demonstegle seltirg up the man
guadialor P corlinuous operaan, 8o numbers
ara keys I ligu-e 3-1 Roler Lo parageaph 300 agr fus-
tha cxplatahcas of conlies and conreclosst Oul-
puls g0 &t i figure 3-5.

3-4
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Step Contreli/Cannector
1 &I GEM
MODE 20
& FUNCGOUT 1%

Saiting
silect AU¥ SEM OFF.

Ganaest 0 oonder 1es1

vl o paragraph
2.1

3 mM3DL 9 Select CONT

4 5vk 7 Eatecoc.

S FHOOMULT & S0l w0 degiresd range o
Tremuency

6  FROOSETART FROG  Sel o desired Ireguen-

Cnal 1
T FLUNOTIOM 13

<y owiThir G gy,
Lelect desired wave-
farm,

Sel as desired. Lt
ofset o preyen? cho-
ping {Saoc flgure 3-35.

Select for demred al-
enuatar range.

o DG OAOFFSET 14,
Inner Cantrolyg

2 OUTPUT &TTCH 17

A5 an aciual gxercise in operation, perferm steps 1
thrgugh 13 in 1able 2-1.

3.2.3 ¥oltage Conlrolled Main Gansralo
Cparatian

Qiperation of the main generator a3 & vollage conallad
funcipn generaiar (VOB is as for & marually con-
relled function generaigr, only 1he frequensy wathin
parfoular ranges is additipnally controlled by an
external wallage [+ 6BV excursions) imjecied al Lhe
WiZE IM conneciar. Parlorm 1he steps given in para-
graph 3.2.2, anly sat FREQ!START FREQ to dedermuine
a relerence from which the frequency is o be voliage
conrolled.

1. For fragquency cantrol with pos-tive g inpats at
YOG M. sl the digl for g lowar frequengy limit

2. For Irequency canlrol with negative do inpuis at
VOGN, 2ot Lhe dial 1or anupper 1requency imit,

3. For rodulanar with an ac inpar at YOG I, sat
Lhe dial al Lhe desired centar frequency. When
apphying Y3 voltaga, da nat exceed the max-
e dial range ol Ine selecise frequency
range

Fiquie 3 6 15 a remogragh wilh axamp.es of dial and
vollage effecls. Example 1 snews thal with O W0G
Irput. frequoncy 12 delormined by 1he dial setting 10
N this example Examplc 2 staws 1al with 4 positive



MalM GEM MODE: CONT

FUNE W
LT ST VAN AN
Fuhc I | I | | | ! |
STMC CLIT L I I | | | | | I

MaIN GEM MODE: TRIG

TAIG M EATEAMAL SigHa,s 2 % - TRIRGEILEWEL

-

FLIMC, ..

FUNE ~

i

_r""'\\u’_
i
g

OYHC LT (TTL,
T I AT AT A T e A N IR A,
EALE TS

MAIN QEW MODE: GATE

|
TR I X T HIRAL 5l - -I TS TT T TRGGEA LEYEL
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VYOG inpul, oalpul Betgotsy E ing eaded
Example 3 shows Lhal willl @ negates WG mput, cul-
put lrecdsnoy s decreased. (Mole a1 he Qutput Fre-
guency Facior Solumn value Mus! Be mulliplies By a
fraquency rangl: mulmpher 12 gve (he acidal toltpat
‘requarsy )

halE

rORNRAr QRerRiian Ray resdt weion ine
VDD il veidge s ewnesshd, thal s
whern Hhe aftemprad geoerglion Sredutimsy
arcaeds the range wmiits, Thé upoodr Niignd 5
¥ jwmas the menbipner Sethivic, dnd M iDwer
limak g DAONGON of e woper Gl

FREL WCG CUTRUT
ETART FAEQ N EREQUENGY
DIAL [WOLTE) FACTOR
0 -3 T T 0oz
15 -4 -z
n
R -
18 -a+ ‘*ﬂ% - 4
- i
14 -2t + &
- '
1T T 1T Log
- AMPELE 1
10 467 oo EREMRLED 1 g
.\-"'\.
-h'-\.
i+ -, 1T + 12
H'\-\.
B+ rﬂ:: . =+ 11
i1 +3 1y, 18
'\.%E
e
2+ +4 1 =7 14
e L +5 L “u20

AAET b g Dy HAET) MULT saafzi apliy

Figure 3.6. VLG Vollaga-in-Frequency
Namograph

The ap o 100001 WC2G sweop of Lhe generater rg-
QuEengi=s Avai able ineach gege resols om a S es
cursion at e VCE TN cennesion, With [he frecaency
dial gt g 2.0 and the regin gerc-alar YERNIER Tully
cow excursion betwesn - 5 ard O al WG TN pro-
vicde 178 up 10 10001 swoop wiihin e S8l frequency
range.

3.24 Menual Suxlllary Generalor Qparathon

The auxiliary gene-ailor, when osed A5 2 separale
Lnotion grAarator prov des frecocney and lunction
selesson in A continesus mods, (Bald Aumbors qre
kewes 10 figure 31, Reler 12 paragraph 3 1 1or Turther
asplanations of cantrols and conncelcns ) TR 10w
iny sleps demonsirate seling wo of he auxlidry
gencraior for continuous ooeralion

J-
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Slep ConfrglConnagior
P AL DM MODEF 2]

Setling
Sel o ALY OUT oy

¢ AUEGLUT 3 Loannect 10 circuil unde-
tesl, SaLrce \moedance
i5 GO,

3  FAED 2 Salecy desired ire.
quEncy range

¢ VEAWIER 22 =2l o degired lre-
guency within tkhe
range

5 FLIMC 21 Selepl  desired  wave

formn.

Eeleci desired ampli-

boctes b ALY OUT
NEGTE

ALESYNCS OOT Dienierc oy — This resr panal

BN provichas g T fwve! putce wivclh lags the

AL QLT 3 rrigrpgie sgric’ Dy 007

F  WIDTH!AFAM Hb

A= an aclual esercise in operalion, pariom xep: 14
hraugr 17 of tahle 2-1.

3.2.5 VYoltage Conlrolled Auxlliary Genaralor
Oparation

Dperatian of the auxisiary generator n Voltage Con-
Irzlled Generatos (WGE) mode is very similar 10 w3
cocrdlion ol the main generator [paragraph 3.2.3)
eacepl e it 4 rmaximum of 33:1 frequency change
with 30 [0 £ 5% changs 21 the ALK VGG anpul BMWG (-
1000 1 ahange is maximum lar the main gereralard,

1.26 FM Oparadion

In FM operation, Lhe: nstanlareoe s frequency ol the
cJdtput Signal var.es wath b nslarlarous amplituce
a2l e rmadalalivyg signal (Figure 3-7]. Both main and
Auailiary goeralars may be fregquency madulaled by
uxlernal signals a1 thein WaE inputs [ref. paragraphs
23 and 325 Imfcmal opsravar is the main
gencrator  rodulansd By [he aodiligry  gensraton
Inlemal FM cpomlc s the Samo as o ranaaly
carlralled rran goencralar apeahon (rel. paragraph
A.2.2)1 excepl 1nat, 10 @ckilion, TP main gengrater is
frogquendy redd Jied by the auxiliary gengrator. The
olldwng S1eps demons-ale selbrg ap lhe uniquse
canlrals for F modulanar, (Bold "umbers are kayed
19 ligure 3-1. Aefo o paragraph 3.1 fer Torther
Cpearie hers ol canlrols and conpaciars}

Elap ContraliCanmactor Salting
1 A11% GEMW Moce 20 Select SEY  FREMQHALLX
EN OFF.



T FRAELSTAAT Let 1or FM centar

FREQ Dial 1 trequensy.
FHEDQ MULT 5 and
VERMIERSYM 5
3 Aald GEN MODE M) Salect SET AF.
WIDTH/AF AWM 30 Set [fon puak Tidquency
daviaizar.
4 MUK GGEM
WMODE 20 Salee] FM
L ORJKC A Selec] modulalon
furcnan,
o AlL¥ GEM FREQ, et rodulatian ate
ALlX SEM
WEAMIER 22

AL an Actual egarcise in oporanon, periorm steps 15
thrpugh 21 of Labkilc 2.1

AUE GEMN MODE: FM*"

-|-| |-I—_|,F
FImMe GuT MM GEM FUNL \n“/{\,/
1

1| '
|t
T 1 aiF
ALDCOUT RLIK I5LM BN ! -1 T
| . +

1

1

I L

RN -1 Dy T A RS e D b A FA T A
v 131 paveaber ACR ST e Alr DD 0T aimas wa adidihe b
AL LRER ey s

ALK SYHE OUT (TTL|

Flgura 37. FM Cparallon

327 Swaap Oparation

B4t the main generator and auxiliarg Qonerater may
be swiepd wilh & wrhp woiage apaled [0 thein respeu-

five WOG inputs {rel naragraphs 3.5.5% and 22.5) In-
12rna! Rwieep is the main generaior beirg swepl oy 1he
auxiliary generater. Internal sweep operaticn & 1ne
=ame &= manually coniralled main genaralor opera-
fiar [ref paragrapk 3.2.3], axcent that, inaddition he
auziliary gareralor swasps |he man generatar fre-
quency betwasn bwo presel freqoercy limits (Figue
3-8 The following steps demonzirale selling up 1he
conirols lor frequency sweep of 1ha main generatcr
(8o numbars Aare kayed 1o Lgure 31 Reler to
paragraph 3 1 for further explanations of controls and
SONNED s

Slap ConirolfGannactar Satling

ALX GEN
MOOE A

2  S[TARAT FRED
Dial 1.
FRED MLLT &
and YERMIERIGYM
5

3 AUX GFN
MONF 2

WO HAFLAR 20

Zelect SET START

select slart Trequency

Celect SET WIOTH.

581 maxmdm swesp
{slap! lrequancy.

4 AlLX SEMN Saluct SWEEF
WMODE M
5 FUNC M1 S laGt rrodulanion une-

ticarr.

£ ALX GEMW FAERMD, sel swtep rate,
A1 GEM!

VEAMIEH X2

AR an actual exercse [N operanon, perfoem sleps 22
through 26 of 1ablc 2-1

AUX GEM MODE: SWEEP®

FUML Wil SEH

omn FUHC
I

A GEN
Furic:

Goy GUT an2
A OAT

AL ETR | |
AN ITTL

1

.04 ¢aLH FREG o=
L‘_,,_.-—-”“_ [
— |

— — SET STAAT

n””lblllllllj I
_/VVWH il

|

EE” 'WILITH
W FERE - DTH
|
1

[

Figure 3-8. Sween Qperathon
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1.2 AM Dperalion

In smaohlude madilation, [he metantaneous amahtode
ol the outpl ) gigral waries witn 1ne instanta neous amph-
Iude ol 1he mrrdolation signal fianre 39 The mair
generztar may Be amalitude modulzisd by an exlanal
zsigna with WODE set o 8UX GEM CFF) applizd 1o 1ne
AWM BMLC cannecior A% well a2 imernally modulzisd
oy lhe aaeiliary genaralor. Forinternal 8M operation, sq
up The ganeraler gy for continuous operalion refer g
caraaraph 3.2.2). The lallewing =1eps dermonstrale
cpting Lo The additrmnal contrals for AM Medulatior.
(Bald rumkbers are kayed tofigure 3-1. Relerioparagranh
.1 lor geplanalions of carlrols and cannectors )

Step ControliConmecior
1 Main Generabo

ESatHng
Serlerst AM F UM DT

FUMC 12 decizasas by 508 Lo
pravenl wavelorm  clip-
ping  whean  amplibade
madulating

Z  AUN GEN Select SET CARRIER

MOCE 20

1AM CARRIER Set unmodulated output

£ AUX GEN Sew amplilude modua-
FREQWERMICR hgy rate
]

2 AJX GEN Lelests medulation Funn-
FLMEC 21 Tian

A5 an acta! exerclse n cperauon, perlorm sleps 27
Through 30 of fakble 24,

.29 Syppresasd Camier Operatlon

Opsratipn A5 4 suparessed carier maduleted
generriar iz 1he =ame as [ar AM oparalion [ref
paragrapa 3.2.8%, aicepl tha main generalos carrier s
sappressed (ligure 3-89, The [ollowing =sieps
demarsirate =aling uo e conlrols Far supgpressad
carrier rmodalalion. (Besd nombers aia kaved 1o ligure
3-1. Aeler 1o paragraph 3.1 1or explanalions of can-
trods and cannBclors. )

Slep CondrolNConnector

1 SUFPPRESSELD
CARAIER 18

Satling

Dopressed Selec1s sup-
oressed  Cariler opera-

LEVEL/MLUILL 18  crrriar level lic.
4  AUX GEN Seloc] Ak, 2 AMCARAIER Adjusts for equal balanao
MODE 20 LEVEL/MULL ol modulation envelope
& AJX GEN MODE  Selec the valley of the 19 peaks. Balanced peaks
WIDTH!AFAM  modulaton signal. ENSUIES QIERIest carrer
o SUDPression
B AUX GEN LBelaci AM. A oan aclual axeroze n operation, perlorm sieps 27
MODE 20 hrough 31 of 1able 2-1
MAIN GIEN FuHc- AN ALK GEN MODE: AM
Fire: CuT  SIRPRESEEC '-'
CA&FRIEA F
HELE ASE [ || LJI_II | | ||| L_Jﬂ_m SFT AnmCE
p— R T . -
Fus ULl SLPE GRS | |-| |I | P ‘|'i P_|T It
e *ﬁ‘-ﬂ,ﬂuh' Pt ﬂﬁ*
aolhb il
au CUT AL Rk -’"f-- H\._\
FUNE - MITE
- - o T SUTaAT AILETOTS AR
EFHC O g 1L PII_ IJ L '_I':_I'L L IfmrLFULFJ] WhC AXEE AL T
— — EAT [0 AT M
ALY SEREC O T — -l 11 G i peRoraar
Figure 38, AM Oparation
h
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4.1 INTRODUCTION

Tha Madel 199 cons &is of two complalaly Seperale,
indeoederl funclhicn Qererators \RE Tidin asndrilor
and  sweepimcdulanon  gengrator. This  sactiors
descibes he funchcnal relatianship belwean the Lo
generatons. anc the functan and relatarship ol e
major cirswt element of each generator.

While @ach generakr can operale irdeucndorly.
they car be nlerconneciad {or Trequancy swoen, o
cucney modulatior (PR, doubleside band amplluce
rmadulaban,  and suppressed  carier amnphtode
radulahan drefer to ligure 4-1). For swoeep and FM.
1o sweepimodulaiicn genara lor varics (e Irequendcy
af the main generatar. In AR, Dolh supprossed carrier
and douk’ /s 5ide barnd. St reain gonealor supphes &
carrel signal ihat mises, on e Sweepimadalation
gengrator board, with the rddulanng signal crealed
oy the sweepimodulalion generaior, 10 produce 1ne
amphtude modulated signa. which leeds back 1o the
rhain generator owlpul grmplificr,

SECTION
CIRCUIT DESCRIPTION

Figure 4-2 illustrates the Main Goncralar crguil
elemenls and it functiongl relalicnships, which
paragraphs 4-2 and d-4 desoribe, Figure A-3 £howws
ire Sweepfbodulation Genorater circuoil slermgnts
anc thair Tunctional relationships, which paragraph
4-% and o-f desoribs.

4.2 MAIN GENERATOR BLOCK DIAGRAM
ANALYSIS

A5 shawn in figure 4-2, the YLG (Woltage Controlled
(z=nergbor] sums the vollage inpuls from the FRECY
START FAED Drial, YOG N, sweepiFR Input and tre-
quenay vermer o provide a wallage ceonttal signal 1ar
the posiliva and negaltive currenl Sources gyl ine
o areqlifier. The positive and negative ouerenld
sources ganarale pracisian curents, Inearly relaled
la the cutput of e MEE Sumerang amglher. whch
pass Lhrough e Sureent Switeh 10 the trmirgg capagi-
tors. Additional inear currents ae generated for logp
dic delay compensalcn and the [rqoer basehne com-

[REAT FLMNE
GENERSTOR T

SWE EPIMODLILATION -
GENERATOR SWEER
Fi
IN

SWEEFIFAECILEMCY MODRILATI DFERATILIN

MAIM 1 - SWEERMODLILATION
GEMERATOR

GEMERATOR | CARAIER

SIGMNAL

—
| CHITPUIT

AMPLIFIER FURNG
——m jpaRTOF —— ot
Akl I MR

SIEMAL VGEWERATOR
e —

AMPLITUDE MODULATIONSHPPAESSED CARRIER OGFERATILIN

Figure 4-1.

Model 183 Overall Eleck Diagram
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oergal w1 The SE0W ampld eroprovedes o e vollage
proparl gl 1o 1 ma n genetaion rsguee ey

The curren? seilck, cancrnllied 2y Ihe ysTercs = aul-
aul, causes eilher the posisive corent sourcd ar o
“EGalive  Current SCarge 10 charge  thee brng
wapacitar seleclad ay the fregae ey muitiphe s, YWhon
[ pusilive current source is swelskbed n, 1me chage
an the heming saoacilar will risa inearly produzing the
puglive-gumng triang 8 slope. Likewise 1ne negaineg
currenl source produces the negalive qomg tr argle
sloaps.

The Iriangle ouffer ampltier is § unlly gam ampliter
whaze pa'pint is 1ed o the hysieress swilal, sing oo
vatter and fumctan swilch Tne aystoresis swilck
cperdles a5 a8 wondaw " camgara ko with bk poirets
¢t 1o lhe friangle peaks When the poslewo gaimy
ramp reaches + 1.0V, the hystgresis swnoh 1oggles fo
A o =tate causing Lthe current swilch 1o connec| 10
magalve currerl source. This causes e taing
capacitor vollage 1o linearly rame o — 1 0% A5 the
Lirrvirg  capadciler wallage reaches — 1 DW, bR
Mysloresis swilch figylar to a high s1a1e, swilching in
e pOsitve Current s0urce. The generater loop con
hnues B oscillales producing mifmuo-teneaus thargie
and squard wawes, al 4 fraquency determined by he
Tregquency mulbgdier ard [he magrilcde af 1he timing
custent cantralicd by e sarm ol the dial seting, ke
VGG -npul, and Ro ver Tier.

Depress ng he 5 W Bollon preduces an oesem-
rrerical Waverorm and .4 dielsoroot e 1iequancy by
a factor af 10 The WERMIERSYM conlral creates an
imealance in ke currert sou ces and thercore a0 -m-
balance ir the widelarm Syenretry af 0@ rato af
120 The regul; 5 waniabee duby cycle pulse, vanable
askewed sing wave and Jariabe gawtooin' Crangle:
W MBS

Or The 1R ane X000 rarges 00 d0 [GOp delay sonr-
penzation oircut compensales for celays e e
genaraton 0o, Ths cirewmt Sauwsos the hysloigsis
swelch fnp Dointe B Swilch eaciler o he cyele, and
preverts (e gmmemg Copasaes 1rom chnargmg Deyand
= 1.0, The swicn ooints are adusied [0 proport cr
tc the chargqing currens, 1MUS BrEwnng 3 Zonstart
aranorude a2 frequency 15 varisd

The rapacitance mutiplier = an active circgil wh ch
Simulates capacilarys up e 12,000 timee larger 17an
[he hrning Capacitor. thug allowing «ery Inng cnatging
himies wsing poysically small capaciters This oo rcuit’s
Jmed inine fouwr lowas ! frequency rarges

Tre sing Goove el acceplsa 2 1 0wel Inargle signal
-2 1ne friangle boller ard conderis il 03 5 ne wave

4-2
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carieend, [he co7pus 5 e v he [uaclion swisch 1o
Fe prearnphher

Tne 1ngaer circuil &lows precise 5 nghe or reulliple
wlated) cvzles at e oulpdl ©oresporse (9 carsingl
gner 2gnals cr mangal tagger cperalion, Trwe Irig-
ao- circal operates by halding sFe danng capacitar al
2 wells, wia Ihe loop S10p S3mnal, on 1Ne a0z dive Gaing
Ingngle ramp, anhl 3 ingger sgnal aoccurs, [ the TRIG
made a sing e Zycle 1 oroduced for each 1nigger
sigral above 17e vanable triqger ievel threzhold, [n1he
GATED mode cont nudus cycles are generalod Mo [he
ame perigd al whicn the exlernal 5 gnal 12 abcene 1he
frigger level threshald olas the ime fer complatian of
the last partial cycle The BUN sgral causes 1he
SYNG output 1o s1ay in Ine 1ow sate when The
generalar is quiescent, The TRG AST sgnal resetz The
trigger cirouil ang generalor fo ihe guescenl siate on
pvery QROATAIF cwcle o armil dor the nexl thgger
input, The frgge: baseline compensaton. LOKOFP
BTGP, circ.uil bold=s the generator oydpil al zerg wiols,
LR STOP  {within specified limils] during 1he gures
cenl inlamvals al any posilion fvalue} of the frequency
dim:, FAEQ MULT WG M, or VERMIER

T™u sync circuit acceols the square wave siaqnal om
thi: Poestensiz Switch Or zere cresring detector and
caragls i1 ioa lroe G0 TTL lewel cdped 10 sguare
wawd lurestior {3YNC SELECT anabled) the gync 12 0
oFasé willh the dulpul bol i Irarg'e or zing lunghione
[E%MZ BELECT dizabled), 1ha zere crossing dejector
causas e sys ou'pal o o ir phase withihe zero
CrzEsing af 1he dulpol wavelorm.

Whorn 2quare is sclecloed by e [unstion switch, the
sguare shaper accepts the signal from 1he bysleresis
gwatnh and canvers o 1o 3 clean, fast squag wave
current wh ch drwes the prearplher, Insme, Diangle
or O fumcbens, 1he square 2haoer input and oulpul
are isgbled s as nol eomeeriere sl e solaclad
wWayeform.

The prearripliliar is fad fram ooth the unction swiich
and 1he squar thapar, In all funclians ezcept AM PG
prearmplilier wollage qutpuat drives she autput amplihicr
via [he aimplilude cortrol. Bidwhan the AM funclian is
Serlecied, the vallage aulaud (Carrer signal drives (e
dmplilude medulaior on 1he Swerpibdcd Doard.

Thix Cadbrat AMPLRCT reComaCs INEUT Sd0al s Fran 3§ sec-
Gian a1 T Tunslion Swilsh wa e ampliluce contrel
and dewecs L catpal aneroglar. DG ollsel is achiewad
By aftgellirg e wulaual arrghfisr,

Tha ouipul alterwalar, fed dirgclly fraom be ouipuod
armolifier, provices up 10 70 dB el allarwalion 5o he
gelagled wawa'orr or D5 ofgel, This signal is con-
ested direcily L e FUNG CUT BN
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Figura 4-2. Main Generator Block Diagram
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Figure &3. Sweep/Modulslion Generaior Bloch Glagram
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4.3 SWEEPMCD GENERATOR BLOCK
CHAGRAM AMALYSIS

A3 snoen in Digure 4-3 e meduabien generator WOG
waitage canlrolles gorerdaior] Sysiem Sums wrifaoe
inputs from the FREQ WERMNIES and ALK VED npd te
provids a voltage conlrol signal o0 the positive anc
negaliva cutrenl owsis, The posi we and negative
CUMTERY SOUrSes GOrorate prosis on curmenis, linear y
relatad trr 1ne YOS syE1em oulpul, which oot & the
rnodulation oeneraior loop.

e moduirticn generala edp produces hanglesg
and squarg waves whase freaguency 12 related 10 108
magritude of the coranl from the mocdualor garer-
alor VOO syslem ard e FHEG (HZ) range selected,

The sina converar accepls 1ne 5 VE-E tiangle fram
rhe oy ation gealor 10op and converies il la a
5 Wp-p sine wave. Tha sire canverler autpul is rauted
tn the ‘Loclion swlch, The square awawe  limiter
LOBINES A aquare wave npul direcly from the
rmcdulatisn generator loop and ghapes the square
wiave 10 oriva 1he Turstion Swilch.

The lunction swilch sglecs he sweepmodulalion
qensratnr 7 oulpul wawelorm, either 3 sine triangle or
squarg wave. Almo, Lthe luncton swiich prrbles tha
SYMMETRY contral when pulse o sawlaoth lunction
i5 selegian.

The modulztion coniro! swilching (sweeprgenaraftcr s
MCDE switcn) selacls how [he sweep’moduimticn
geaerzier will madulate [hy ranm gereralor Wher n-
lernal sweep of FM = selected. 1he switch ng circuil
raules [he modulating wavelorm eothe VCG ol 1the
generssor board Or. il AK 15 gelerted, Yhe cirowil
routes ke maodulating waveform 10 the amalitude
rmadulation level sh o,

The ausiligey putpat arpliser per'orms iwo funclions,
Firel, 07 provides a moined of conmtrcihng the eyl
o IDTHIAFIARY ol the modo alng sional  which s
rauied back 1hrawgh. [ne eaacdu 317 an contral swilching
ko the amphtude medelalion level shifler. Secard. i1
supplies an aclpul sigral of the sama fregquency anc
{unction =3 the rwdo altng s1gna' 1o the ALX QUT.
The Ouipys leval i propacfional 12 1he -nedu'al ng
L1gNa .

The ampl tude modulatior evel shfter sums inpats
hem 1he modalation contiel SWitch ng [Inlernal Abd)
and &kd IN Ceort panell. 1L slfts the 30 lewsl of the
wegweform annd drwes the arraicede madulater The
vy shiller gukput level depoends apan e Suppress
g carier swatgn pasiticr. deubhe side Band up bk 205
Yo-p (max b offsel betwedn - Z.2 and -3 aap
oqpgged carrier up te WWRep (mal ) ollsel Between
-22and —2 5V

www.valuetronics.com

The amplilude modulakcn then remes he wdvelam
irom the lewdl shitter (Wcdulaor Orvel and a skae
wave (Zanie Signal om e main gareralae) "o
diflzrenligl culfel ram 1he madulator < ves 1ne
amalitede mcdulal o relciver, whicn soryeess ne
dilferential input 1o a sngle ended aunlout, Trs signa
in touted back o the oilga areabfler Gl e man
generator.

Tne modulalion et Synd Gotput arphhe’ Sen
varls the squde wavs Tiom he modulabion generalse
locp e TTL sdqudr &owidnel (010 + SW open Sircaily Lhak
drives tha AL SYNC BMZ.

4.4 DETAILED MAIN GENERATOR BOARD
CIRGLHT DESCAIFTION

441 YEG and Cumant Sountes

Faler 10 [he Gencralor Board Schematc sheel 4. The
WO M A7 SweeeplFM inpul [Trom SwaendM od boardd)
and FRED VEFRMILH {RibE) are summed with 1he FRECY
START FRED dial plentiomeater (HSE] a1 tha summing
e, W14 pin oot ire WG smoplilier. Full 2oa £anhe
chal causes 3 —5 woll coatrol =igral at tha d.a buffer
aulpst WA pain 2, Ratating the dial 1o minimum, alus
turmng ihe FREC VERNIFR cow produces — 5 my al
L4 pn ¥ The o) ol the buffar drives baoth e
S0 bffer @ad cusrenl sources, The GOV oulpul a1
W4 gin 1 is + 590 owolts at Tuil scaly.

Tre woltage cJtput Iram 14 pin T is proeson al U1
pir t T5e owlpul oF 13 &t pir 4205 Ted Do g 1ol
ghiltsna transistor 04 5o U8 pin &, The collector cur-
rent /i pin T Fens frory gicund Through 881 ard RBO,
AL the vo'trge &7 14 @ 7 owar o5, ampliber M3 and
rransislos G4 adjust 1N Ease drwe of U0 n 6, and
nance the colleclor curie11, ol the wollage ot U3
gin 2 equals [he vollage a1 L1173 pin 1, Because U 5
an array o realched ransstors wath ke bazes con
necled leadlner and al crotice resglars ang egual
wilh VEAMIER sected, al collechor carrents are glao
equal,

The unetive curren] gourde & conlroled by 2 current
cutral signal a1 U8 oin 1. whichog hel at Ooen s by
e sy asl.cnal L13 ping &, T ang * 0, lewsl shafting
Lransista: aSand UT ping Gangd ¥ Tha cureent 177N
A2 rrugt low theeugh HIE, ana because Tese
regislare w10 belh 1RE, a7 equ2l ol apposite base
canhicl wallagse & present o A7 nin B comoared ;i LS
pin G. Becawse the fransilnrs n L7 ase malched and
e Lagsog are ab Ine 32mMa point, 3 posdive SLrmens
S Maws n HYT and nence 1he oosive Surtert
soaree. & s Al amronnt 87 adjustabls balanse is oo
vided] Dy B85 ard B9 e enanle ihR nosilae ard
ragalwe Currents 10 e =81 for orrrest symmetry
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O Whee AN and 108 pangss, Lhe Liring coren G
incrogses oy approaleiatsly 2E% allowing The wso ol
weger 1Ming capacdors and hencs, minntiairg e
Cfrecl 2 any 51y capac [ance, n The f"li';IhE'f FanGeas,
Iy paaliel regctance acroes HEZ dab [BCAL) 5
grivatoT Fan the ragislance on the lower ranges. This
wialdd docreane the carrent 1r'rnuc;,h UH pn & wers |
nol ot sered 1R achan af Q132 pin 12, 014 and
B pims B, 7and & Cor any Wi sethng 1 U4 mn 7
and U132 pin 1. no maler which range 18 sglectked, this
Lorwd 100 Maniang the yolkage at 113 pin 2 equal 1o
pir 1. Bocawse 1he woliage a1 L3 pir 2 remaing con
zlamt 1rorm fange 0 range, the wolage across, and
[heretore the current through SE0 and BE1 2080
remans congan Thig cusrent also flows through L3
pins 7 and & Ta enaile this Surrent 1o reman con-
slant, she seneo lacp drives the base voltage 31 L& pin
B 1N 3 positive direstian. Because all of 1he bases in
44 are at the same poini, the gurrent relative 0 1he
Iower ranges incrrases in N34 Ihrough RET and also
an the callesiors af R pins 1, 14, 2 and &

Variable symrrsatiy is canliedled by BR3 whie h doublos
as Lhe fraquency wernigr. With YEAMNIER selesied.
AGE Tunclicms as 4 SToquendy i wilh one end o
the cantral sonnecled PG grousg and the cirer con-
necbed Lo e - 15 voll supply. The wiges supphes cur-
ranl 1o Lhe summilng nooe U144 gir 6, Addibigna Iy, Ore
end of TkR resislors RBA Ihrough BBT are all ¢on.
neclad 10 the — 15 wolt Supply. For any qwen dial sei-
tiewy, Lhe sorren? thiough &ach af e 1aur fesISkrs is
1. With 3YM selected, BB tunclicns as 4 vanable
symmelry verner with 1he wiper connecied 1 10R
=15 w0t supply One end ol this vemigr supphes cur-
rend b AEY and BH5. whig 1he ather end supplies cur-
rent s HEE and RS With the wemisr centered. each
leg 15 approdimateny SO000G and reduces The currenl
Ineaugh each of 1nese 4 resisions 10 116 |, dividing the
aenerater frequenty by 10 A3 the symmetry conircd
is waried, emillal rasitlancy in 1he posilive and nega-
Tiva curredil souoes Shange anequally. bence The cuor-
tent sources ares unbdalanced and e Lirang 1or 1he
prozlive wavalorrm 15 waried in respact e the nedgalive
weaveoerrn, ressulling  warighle Serrencirg.

Loap oelay de comparsator currenis {4+ ICKMP and
= ISMM. are supptied by D16 and LB pin & ana Irack
the 1 ming currenis

Acorran JTRGALY, is supohied by LS pin 14 100168 I1ig
baselne circuil 10 comEensate for variations n adial
Eel-ngs when the grRAgrakor s if A guescen [r-qoer
ar Gated mode.

4.4.2 Cumment Swiich

RA=z‘er w0 sh=el 3. The cutrem swilch is driven oy 1me

4f
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guare wava snal (ISWCTEL] Trom the hysteresiz
gwilch, Lewal shithrg ransator 010 provicdes & can-
Tral sigral 1ar 1ne digde brdoe CRE CR2 CHI0 and
A3, When she cantrol signal is +1 Hwolls, CRI0 12
reversed bidsed, aloeang CHE e coareunl corrent
1r|;|m g pﬂshla’& Curren] source o he 1|ITI!I'II:':| capadc.
1ar seleciad by SWa-[ This produces a pagitive gaineg
ramp. GRET 13 3lso furned on, which reverse thiases
CHE and prevenls current sinking from 1he Timing
CRpACITOr o the negatwe current source When the
contral signal 1 — 1.5 wolts, bodh CRAD and CRY arg
Tarward Biezed, while GHR31 and CHA are reversad
biased At 1his time, current from 1he negalive current
souroe sinks from the liming capacitor, producing 3
negalive going rarmp

443 Triangle Buffar Amplifler

Awter again w0 sheal 3 of Lhe schematic. The sigrai on
thw selecled iming capacilor 15 present ab bolh 1he
gata ol O11, and a1 U3 pan 2. Those deyices prowicdy a
wvery figh mput imgedance 1o the 2aqnal 10 Sveoad leak-
age which would OInerwisc causc ooof 1nargla
lincarty. The ouipul current of Q11 contrals the base
drive 0 amiller folower 213 and hence e ouipul
vollage on the emtter. Ths voltage |s sensed at UG
pin 3, causng US 1o &dust the pase vollage of 012
unhl 1he diterentz' npul of U9 s zera The low
impodance sowrce outoul woltage ab e emitter
1allcaer 213 oy foligaws the high impedance inpul
gugnal at the gate of G171 with 3 circuil gam ol unity

444 Hystereais Swilch

Feter o sheet? L11Q pin b is e nput 10 the positive
peak compargior, while pin 14 is Ine input 1o the nega-
live peak comparator A lave! shitted trinngle signal of
— 9 nlksio — F8vwolizis present Bl gins S and 14 af
W1 Azsume A ppsilive going ramp H18 ang 149 sel
the reference voltege on LGVD pin 4 21 — 009 waltg,
When the voltege an pn & exceeds e reference vali-
2ge on nin 4, the posilive commarater ckarges Riare
anc the voltroe on pin 3 pulses ‘rom an ECL low
[—1 &) la an ECL nigh [ - 0.8}, This signal is can-
nzclad 10 clear direct {pin 4} of T lip lap UL, The oul-
pul of LS pin 2 goas o, while U5 pin 3 gues high
These mutputs loggle e differemtial pair 937 and O8
g ihal 0T s an end 02 is wil. This causes the currant
switch conlrol sigral [TEWCTAL) 10 gu Ieay, which can-
nects the negative currenl source Lo e liming
capacilon, and causes 8 Triangle o begis b ramp
negalive. The nagalve paak comparalon ‘unclions in
an idantical rnanrar 10 e piesilyvg Somparalon axcep:
1hal The refaence wollags &1 LG pircDis — 2.8 walls
Al he negalive rigngly oeak, L0 g0 8 oulses high
CaJsig a e direct gl US g o loygling the current



e fen segnal OSWCTALY high and proedusinn 2 pogi-
tiwl: going ramp. In aodil e 12 beieg oded 10 2lare the
Firsl pesak companiscr oulsa lrom U0 ns Zand B, J5
gluo gnores ehattes” from poth pdsive and nega-
Tive Sompaalars

4.45 Loop DC Dalay Compansallon

The cruit sAlso lozaled or shoel 2 o1 the schematic
diagram. The parpusy al g cirgwt 15 <o anisl Ine
reference vollages or. the caomparatn:s in the lwo
mgnes! frequency ranges S0 that the wiangle peaks
da nol increase in amphlode dug o lonp oelay GF
funclions as g varable pesihee Sor-ant sCarse con-
rtled by be range switch and the main cuneat
souroe Az e geneak)s frequaney is increased the
base wallaye ol 22 progressively Moves regative
Causirg positve cursent Frough A1G ard ircicasing
b e raference veltage on LG 9in g pasil ve cirec-
1ion This capses the negative peak Lo swilch carcnn
ime, compensanng for the laop delay and rmgnian.
irg constant trangle amplitide and Cerec] T eguengy
Iracksnig.

Toe pozilve paak cnmparalor refarence & changed in
an isenlical way. sxcept thal the voltage on L0 pind
becormes mare negative wilh ncreasol [reguency
Od iz 4 v able negative carrenl souce, 1 ard O3
funstian 8% lemaaraiure carmpensghng diodes,

448 Capag[iance Multipliar

Riler [0 sohematic dimgram shedl &, TR Sapacitance
Tmlighar 5 A pregigion ournen 2phber whicn shunts
wl i B 900 % ol the V3G curen] eway [eom the nis-
Araling capacio (05T 0 g oouce 1Pe 100 Through D
frequency rarges. Tirngg surrerl s dvided beiwaan
57 ard R114, Lhoa agan ogtwesr [I13 and tha
selected limang 1es skor (A0 [hrough B2 or ROE)

The sgrat a? W1 ping 2, &, and 75 5 =10 voli
frizgngle. W11 [aing 5 7. and 10) i3 3 non-inverting
amplFfier with a Gain 2 3, The wave'orm g1 U1 pin 1
& a = 1.0 wvol lnangle with 05 vo't spikes a1 #ach
paak A1 any given mMorment, the junction of BR103 and
CEO fterenaaler circdil input] has & lirwes the
volage as [he junclicr ot A0 and Ghs This wolags
dilflerence cavsus o CON2tanl curenl 12 cnargs CLh
Ihenugh R10& and the 2electad wmning resisins. Thus 4
frequercy depundant ZRasqng carrent flows irla the
zJming node of L1 por 1, grocuc.ng an inverled
SOuAre wdve Soraoaent ot the dillerenhimlar cutpa?
l_JI 1 pir' 12 Elr'll-cl|'|-'._‘;| GO R TeIrs cJerent from it e rman
curren® sances and imihng the amoart of sureear
avai gble wcharge 257 The £ Jtrengeal U1 gan
¥ provicas 19 g ke porsiar of 2 waveforrn al U1
pin 12, 3 nee the earglz sopes on U1 pirs 1 and 12
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dres isenhcal, oaly IPC square wave componanl o he
wavelarmal U1 cn 12 @ across [ne b g resisior,
Tue ameanl ol carrent suppbaed 0 charge G35 15
arelore WNis wllage diviocd by the range resestor
vilug, B¢ The raage resmslon s noreased, he feed
bacy fon U1 betwcen ping 1 806 1215 Al ing reaged,
cassra loss corrent be cnarge 555 and increasng e
amnounl of curren] Being 2hurted 0 LT pin 12 by 3
welor oF 10 K each iower frequency range

4.4.7 Sine Converter

Rels- 1 sheel E nl the schemalic. The sine com-
wizrlor aomeerts 1he pullered £1 0 wall peak tniangle
9 & sonpgaidal ¢ aerenl of fmA peak Theinpuol Ir angle
vallane ITHIBWUFS) parmes through a waltage divider
network te the inpul of The dicde al pirs 1, 4 and B, A=
thig signal progress wey incraasas, 1hy dicdya belwesn
nping 1 and 9 i= pregressivaly revdised biasad, sinking
legs currenl Aand caosmg the diooe belwesr pins 2
and 5o pass ircreasinghy miers carnanl oo sinosoidal
marner Ll IFUMNC. This produses: e oostive halt o
ihe sine weawe 3l e Gotput of he preamgdilier. A TR
sarne lure, e Mcdd Betwosn tans 2 8nd B s proagics-
sivaly wverstd Diased, Ths slows and evenloally pro-
varls carren? [eam foenng [fom fhe negalive portlon
o Lhe Sirc Scrwerter,

When [h ool wawelorm misyves negatively, the dicde
botwaon ping 2 and & 15 reversed mased and the diods
Letweeh ping 2 and & progressively candycts, produg:
Ing the negatee ball af the sine wave

H1E4Y sels ihe inpat amplitude lor correct piasirg of
re ming crrversion dicdes, while A1AS adjusis the
tnpu 3 qral fflsel, Themmistier R1A1 Bdjusts the inpus
village @ crnmaensale “or the dicde yollage changs
wilk remperalure Tne nebwors consisling al B16GE,
Hiss and C10% prowedes a signal [SINCKMPY tothe ror-
nverting inpii ol ke preamplilier K compensate o
the &*anir ol dode capacilarco which wau g arher-
wi5= dismor The sirewave peaks al Righ [reguencies,

448 Trigger Clirgudl

R¢tee 1 sherl & Thetrigeer npul &1.8 is added 1a 1he
voliage tom the friger "ewel control A119 ard com-
paredd at U12 gin 5 sath 3 relerenre at LAZ2 04
Wnen she signzl 24 112 pin s s2xceads pin 4 By 2 few
= alls, U2 mon dgoes igh FUED and Cal ensue a
nense e ag-se al J22 pin 5 owhaenis ane af heo wire
DFHed npois 10 U4 o ¢ The seecad npus originales
Iram the MAN TRIG swocch rircn b Whsr 1his swilch is
deprensed, A5 pul & LNE nin 10 low Fin 17005 core
pared s she Wbk refrrence Yoltage al pin 3 latching
pin & high and arewenlicrg Aalss Irigger ng due o
gwrch corlacth bogace 0 13 connecilerd 10 pin A, &
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relerenced o pin 12, cacaing poe 15 1 alz0 g3 hegh,
WEer cchar L2 on 2 crgir 1560 high, 4 il qaes
law bevapse [hiss l'_'lu‘.[JIJlE a-ooanre OHed co U4 pin T,
U4 pars 35 cornecied 2 ping 4 and 10, Berause pin
10wk DI'IZ-"."ID..J5|}' hl!’;h Lld g n 14 was i caJsing a
low @l WA pir & The migge: pu sB low &1 114 pno 4
causes a 10 2 ECL high puse &t L4 pin 2 AL 1ne
some hirme L4 pin 14 goes high a1o afer 1he Llime
delay set by Q125 and 547, L& ain § also goar high.
This causes LU pin ¢ fnoralarn oo

In tha gale made CR14 hods L2 gin 11 high forciag
i 14 15w, Tr l2ngik of the control puse alild pin ?
5 Ao foual b 1he perickd dursing which 114 pin 7 is
hald hgn. In the confinueues mode, Ue pir 2 is held
high by CH1S regardless ol any input Trigger signals.

449 Trgger Baseline

Aa‘er to sheat b In the igder mace. witf no fngger
inpats, LS pin 12 0= held 1o, Oy ERE: Rcx b Qs Elyce g0
ing trangle b trigger reset (TRIG AST) Lgral a1 UE
pin 11 causes LS giv 14 1o g tgn, T larns Q715 o
and (17 en, which toms o Q13 The 279 ermater
woltage is pulled ddwr by e negatiee cormen
sources G20 and 21, caus ng CR1E 10 conduct,
Racause g ancdl is a1 grownd and CR1E 5 malched
10 CRA19. 1he vallage al ke anode ot SR8 lso Zerq.
This causas the thargle onine positive GOIngG rarmp to
=teg al exactly 200 wColts, When 3 1nfgger 3.0 ac-
cuts, US pn 12 goes mgh for gbaut 100s, causing pin
10 1o alse go fgh, Ths wms o G138 and urns off
CH 7, which turpe o248 cagsing the emilter torize
wabout 1.7 voks The reverse liases CRIG2nd CR1S
causity] he generglor 10 run far exacily ane cycle. In
Tho gase mode. LIS pin 12 is held nigk 1or the duratior
ol P npul cgnal cassing ihe gensraion 1o lor s
‘lerwal plus the time required 10 camplete 4 parlial
Cyin,

Ir Lhex [ngger or gated mode, quiescenl staly, oosmve
charging current | tlows in CRTE. Ag Lhe WO Sur-ent
i waroed |oaleo Cgries calcsirg the vollagoe acriss
CA18 10 vary. To prevent 1bis rom cawting a basening
shifl, current (1) must @'so fowon e ielerence Qe
CH10. & negative currenl scurce [ITRGEL) i3 con-
rreched 10 1he hases af Q20 and 021, Megulive Zurrent
(= I7 llowes througn the solleclar of Q23 and B33
Bacausc ol the confiquralion af Q20 ard 021, ard
becauze K153 and R34 are bath “REL an equal
amaount af cureent — 1 gose Fows Lhidugh the collesior
of 92 ano 3134, causing — 2110 Fow gl the junctizn
of A13% and B134, Half ol lhis curien? [ 1) lows
IMrougt CH1Y. whis me rermaining curnient [1ows
Itraugh CR18 Therefora, the anode of CATE wbold al
oo wpls regardless ol the WG sumning  noce
S ek,
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Trae HIIN Rignal iz wsed o hald e sy dulool oo
Cuing Juisnnent pariacs.

4410 Sync

Aeter 1o sochemahe sneest ¢ Foe Sy HC QLT amaolil:ar
ig dr wesy fronm the signal Go UG pin 10 0 he triangle
gnd sirw lunstions, 3nd 1Trom LE pin © wnen the loanz-
tiar =wilch i in 1he square luncoon, Thesa b nouks
gre wirg QFed 81 LG pan * 3

'n the trigngle ang sme functong, SYNC SEL allows
P2 to pull TR hign Sausirgd a o 21 LS pin 2, Thig
enables 1he signal from 10e Zerg Crossing detector
ompul G pn 15, and disables the hysteresis
switch input al & pn 7, When the pos-tive qaing ramp
crasses 0 valls al the 2er Crossng detector inpu;
U0 pin 13, N0 pIn 15 and UG pin 10 oo high Thas
causes a low al Ue aing 14 and 13 UE pin D goes low
and gin 15 goes hgh furnirg on Gh ard furming off O
This resulis Ina hegh @l SYNC QUT Az the trigngle at
U10 pan 13 crosges Owolts in g negalive direclion, pin
15 gaes low, causing O6 [ be lWrned on, produsing a
oy al BYMNG GUT Trnerelars the SYMNC OLT ahvays
1oggles when the Iriangle crosses O volls.

When e square wava furstionis seleclhed, CR pulls
UE pins 4 and E law. UG pins 2 and 11 i Qo Fagh,
dizabnhng the Fera crossing detector input 1roem pla 14,
and enaaling The scuare wavy inpae fram Ue pln T, LS
DN noow drives e SYRC OUT conpdciar Ina simlar
marner 53 L0 po 15 The SYNC OUT 13 In phase
w-th the square waye outpul,

F2e6, & 49 94 resislar sels the GOR outpul impedance,

4411 Sguere Shaper

Tk square shaper schemalic is Iecalad ansveast B In
gauare Tunctian, SR20 pulls U4 pin 13 ke, anabling
the hysteresis swilch inpal [HYS) al 4 pi 120 A luw
at Us gl 12 cauwses a low al U4 agin 15 and a higl at
pin 9. 022 lur-s an while 23 05 farnegd G, procdudsing
A + 13 wall Migh al Lhe Dazes o he Suront Swilsh
corlrdal ranseslaes G2 and Q25 Transsier Q2505 an,
leversd bigzng CRA3. Tranzsior Q24 15 oll allswang
aositive curetm 10 e throudh A14T, ORZ22, Fidd
aral irlu e proaimpl ler node via Fhed

Wher HYS oggos Nigh. 023 uris an ‘orcing e
Dateg af 024 and O2E 1o - 1.7 widts Q24 tuns an
ard 025 s off, Allowlrg Negatad Cortent 10 o
Lhicagh AT ET. CR23, R1&L and ihe he amnplificr riod
wig A &2,

B102 and A154 faren a coirent Jonoe - 10 0bsan o 2
lull scale curen? imo 1he pezaragtihe, Caerahica?
cAaused by titdl SApaCiance s resdusdd By H153 and
G233 Thy owtpas 61700 squea o shaper 15 3 sabizd n all



Clher Aunchians: By fu-mng cr U026 axl CR24 wihich
reverso bigs GAZZ and TR2E and crewenlks carrenl
frarm Howing throcugh A1EZ.

4412 Praamplllier

Fotle 10 sheel 71 the SChermdl © Cadu try, FCooall
funchans, fulseaie aulpu] woliage 15 oracuced when
2 & rngesied g Ik npul Samemineg ngde U e 8,
Trancisior array 11 forms a rascaced dflerential
gage. Transisor QF 515 & fxed qurrent saurce, G256
and G289 1arm a hgrh nain veltage 1alceesr, DC nega-
Tive feecack s apphed throwgr 1852 M s nd. The
clpsed lnop wvollage gein of zhe anplihen s gstermaned
o the rahio of N85 m Ak input resistars, 152 lor
sgJare wave And [ VS fortriangle The sine conwerter
cols el aupphes the carrert Current directly ‘rom L7
oin & b U1 pin & The servo acl cnoal the preamphfier
halds this aoint at Gwyola tharelars no vallags canbe
measured L1 pn 4 is ihe non-imverting -npu? ard iz
wged hath 1o adjust ihe allssl o G volts ar TR2 wsing
H1B5 and ta injec! the sine converlar cormpenaatian
signal [SINCMP| described uwder peragrapn 4 37,
Eine Converier, High frequency compznsation 's pro-
victed by R1AZ, S8, THE ard C143. £ener dicde CRZS
provides incradsed collucior vallage:s far L1 pins 11
ard 18 and alsoe alleas hese o points e be ela-
tively clome ir winlago

4.4.13 Owvlput Amplities

The: QLEpU1 amg: jFer consste of an ac coupled ampli-
fler 100 2gnals gboee aboul 16 kH2, ard 8 oo coupled
ampl e [or 5 grales bolow wboul 16 kHz, and 10 mAain-
fan 2o do aubpu b ellsct wilRln specilied |- mils. Aefer
by the simphified oulpdl amphler schemalic, ligue
44,

Bgg e 200 0Pl wClTade a1 Lhe juachoeraof R203 and
A21& The ocalpal ) A222 and F224 is mairmained at 1
wilbs By oo omplies U2, L2 pin 3 s connecled toa 0
wolb relerarse, |Fihe culput drifts away [romm 0 walls,
Ll wall o SCnced 31 L2 por 3 thoough B2 56 R25T ard
Az254, &raphber LE sl sense o difterenca b lsaen ils
Cipors ard produse an calpol vwallage which adjusis
Th Eeas i the 3o coudled amphfier 10 returm tha oul-
Fas 10 2 woits, Gesguse H218 and AZ23 form Malf of a
balanced bndoe and R334, H256 and K267 farm 1R
geccnd halt, the smpl her node al tha juncbon of AZ18
and [E23 will B2 held gt O walte 33 UE has retarmed the
junstian ol BEsd and R256 133 wols

Ao input of + 1 volt A1 BE S and BELYD i3 sensed] Ay 4
pasitive ncrease al L2 pin 2. cauzing U pin 6§10 G2
negative The ac amplilier autaut gors nesgative 11
responss o the do controd inpnl This condinues gnkll
the oulpul becomes suflicietly negalive o sink &l
the ‘npit currerit, and retarn L2 pin & o O wols The
bridge cacuit causes The Ac amplilier node o e O
volts. |l The mpul is + 1 woll ard 1he nade at the junc-
tion of A# 1A ard RE3% = 0 valts then the input corment
is .28 mA whick llaws 1hrough A#2 S 0 produce an
cutpat vaollage o' - 16.52Y. Tharelora the amplilier
vi'lage gain is 16.02 (RIZAAZ1.

Abowve about 16 kHE, 1The ac amplier contrals e
summing rode dirgclly, sinking ar sourcirsg ourrenl
Fhrougn K223 oy adjusting the autput voltage 1o hold
the noce at O «wdts, The ac amoblier gain s also
A2 R21E — 16,25 This is diveded by 2 at the culpul
termunal. due 1o1be 300 squrce impedance reslsiors
R2e8 and H224, providing 1he Quiput @S also tome-
nated ino 900,

Rafur lo s1eat 7. The o hall of the circuit amplities

i ran
FROM | REZY 2R
PREAMPLIFIER I
AMPUTUDE , A2 H207 FAZ18 iy | CI0CALG
- — e - - -
+ 121U '
— . RETHRII4
A1 Aoty e
% e S | 10
FFSET Ft':'ﬁl]:': Oy ATTEMLIATOR
' r--

‘ i
R253 121K l
- —AR—— -
AZ54

Figura 44, Simplllisd Qutput AmpliFrar
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Hhe peosihee GOl 2 gl the 3qnal, 2nd the bntlom na f
armpi! g3 the nanatee carl QUl ard 31 form an ac
Qe STage. & emiller fnlower stage s formed By S0
andl 333, 10 oroade @ aewe mMprRcarce drive 1o the
seecrd wallage gan saqe GIE ane Q3% Th's siage
diives Tne paraliel ouipes emiller flloaars O30 and
QAL chofne possive side, and G4l &nd 9341 onosbe
negative. Diodes GR2Y and CR&G se1 thermally =takle
bags 10r the output transisiars. Netwarss R 1, B212,
£34 angd C93 byvpass emiller resisior RPOA, whila
Hz4as, Azas, C197 and G108 nypass Afad. As fie-
OUENCY 13 INCreased. 1nese camponen's decrease s
lacal negative feeckhack in the driver R1age, ircreasirg
the migh drequency cain vollage regulators YAS and
YHE have relernrl current imiling ciiouilee st a0 i
al about 220 md 10 prevent darmage n lha event of a
ghirredd transisior. When [Fw affset botbon is depressed,
cliset currsnt iz ineclec directly irlo bolh roges in
properinn to bk feedback resislor values. Tha ampli-
figr reapands exactly as described abs 1or & dé inpul.

4414 Culpul Alterualer

Almo rafer e shedl 7. Euch allenualar bution selecls
an indepsndsn wollage divder. which nas S0 npui
and oultul mpedances e carrecty Wad the amphfier
and [0 provide g conglant 308 impedance ar 1he
FUMGC CUT termmnal,

The 1008 allenualor nas & 3061 wodtage devision
ralio. The 2048 asienuator has & 1001 waltage divisian
raty, and the 40dB stage has a 1001 ralin These
rabics malhply nwallage, For peample if the 2008 and
40de butions are depressed ne valtage division ratio
15 100 The allengatars add algebraically in dB,
Ingrefore any ellenuatian from 10 10 TOdE rmay be
selectrd in | KR slaps

4.5 SWEEFP MODULATION HOARD DETAILED
CIRCUT DESCRIPTICN

451 Modulsdion Genemlor VOIG Systemn

Aeter 1o Sweap'tod board schematic sheel 1. Tha
medulation gencralar W5GE Sy Eicm cang s15 ol an inpu?
DoaafPisn . b @ibieds Current Sowics, ard nagalive cur-
raril sparee.

4.51.1 Inpui Buftar

Thi irnpeat Duffer U7 pan 7 osums inputs from the ALY
VG (16 und FAED WERKIER The nufter drivos
batt pesitive currenl sourcs irveria U1 pn 2 and 1ne
negative curren! Scwrce 1 owin 50 WiEh FREQ
WEHMIEH full e and na &UX WIS iepul, Lhe Bulfar
gURDl es — O 546Y, ard - 2014V with FHEC VERNIEH
full ccw

4-110
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4.51.2 PosHive Curran] Source

L1 pine Y s an armplifier wilkh @ gain el — 113l dives
17 posiineg oo renl Souwrse D pin 13

The positive curnent Scurcs produscs & currenl That
charges 1ba modulalicon  gendralar  leop 0mng
capacilar, The: pagileed currerl Scurce recaives ibs
inpul al U1 gin 13, The oupdt U1 am 1415 de coupled
by a zenar diode CFY and resistor R13, which ahifts
1he oo bigs, 10 the 1w bases F pins 11 and 14, Tme
besa bias U1 pins 11 arvd 14 conlrals the emittar cor-
rens Ut ping 10and 13 Eritter rezsistors B14 and A1E
are matched and supaliad by Lhe 2ama P 5 Supply,
Ihus provic nyg wogual ke Surrens aed, congecocsl by,
aqual vaolleclar cui-eats The collechor cunent U2 pin
121 owes Lhigugh resisle A1 ard the tungHon swilch,
lo1he negulve curmer] Bawice The colecter U2 pin 1z
conecls w U pir 12, this provides the 1eedback o
slabilize 170 posiee Curfenl SCurce Tha nallegbor ur-
renlar U me 15 whichegqualsthe callector cur-an; L7
pin 1201 0ws (G tRe corrent awitsh -n the modukaticn
yoeraratcr icop lzes paragraph 4 5 2 1] The REC aetwnrk
R*2 ana ' azross L mnz 2P and 13, pravide larp
gah lizalion

45.1.3 HNegative Cummant Sourca

The negative source is airmilar "o the pasilive saurce,
esrep] 1 supplies tha current lhat discharges the
mogdulation genaereior kop's liming capacilar. The
negalive curren] spurce receives i1s input al U1 pin 9
irpm 1ne imput buller U1 pin 7. The amplifier aolput U
pin & Jdoees 1he bwg trangistor bases U2 pna S and &
wia 10 oo mas shifltrrGR2 anc A3 As with The aosilive
current sanrca, the emillar resistor: A24 and S25
ara maftched and biazcd e The - 18Y Supply.
itharalore, the callestor corents U2 pins & and 3 ara
gojual. L2 pir 9 deloees e Curténd swabchom the modo-
lation geacialor leop jreter te paragraph 4.85.21. The
AC nelwerk, T2 and R22, acrogs U pins D ard 10 pro-
wide loop Stabilice oo,

4.5.1.3 Symmetry Coniral

When Lhe funchon gwitch s et 1o a symmeirical
wivEPLI . BINE, 1HANQIS oF 2quara. 1he Syrmmetry con-
irol A19.8 shorted Out, Theg alows the current o Tiow
dirgelly from 1hg posiive o the negative current
SOureE.

Bu1 |t the ramp of plUlse is selected, 5W2-H carnects
toowiger of the SYRMMETRY polenticmsiar 10 circuit
ground. and SWI-L opens 1he short agmss R19 This
ifcreases the oAl resisiance in fhe siring R17, A14
AZ1 by tey imes, us redacing the co-rent ard fre
guency e 111080 Az the SYMMETRY polentinmetsr 15
rojated from ane end (o 1he gther, mne ocurrenat



mescages a5 IPe athaer decreasos hds changing hc
Glapo ol cacn hall cysle aves a 18,1 range welheu?
changhng the “reguency

4.5.2 Modulation Generator Loop

Pefer 1o SweerMod board scheralc snest 1 The
mdulabion geeralar loop conslst o the current
swllch, biming sapacikors and tnangle baffer and
hysierems switch

4521 Current Swlich

The current switcn gelects whch current scurce will
charge or discharae the timing cagacilar. The
Fiysteresis switch W13 gin & conirols the current
swilch

Whean the hysteresis cifpud is Pigh [+ 34, dipde LR
pins 4 and 9 carductr curment, Q2 is revar=a biasad,
and the pasilive current source charges the timing
capaciiar. In addilion, irenzisior 41 is fervard biasad,
ihs rewerse hiamirg dipde I3 pins 3 and 4, this sinka
tha nagalive currant source o tha 4+ 18 supply.

Whan 1he hysterasis mutpat is oy [— 3W) diode U3
pins 3 and 4 i5 loraard biasesd, his reeedr S Disos
iransislar 21, Lhe currenl nowe lows Treem Lhe Siming
capacilor Through the diode U3 pin 3 and 4 10 1he
nEGATYD Currant source. Moanwhile, fransastar 32
crdut s Courten, which rowcrss Eases diede LS pins
4 ard 8, thus thee - 1EY Sappaly Sinks W0 curiesnt frafm
Ther AoGEitive SUrrenl S0urco,

4.5.2.2 Timing Capacitor and Triangle Buffar

The mmng capacitor CF and GG 1ogelher wilh the cur-
renks from the curlenl souices determing he fig-
guengy of [he moduldtion generalor loop, On v
ranges §— 100 arnd 3K - 100K, [Re Currdrit Sourcus
ety chaige and disgcharge e imng capaciors,
But, an the 1 —3 ang 100 - 3K ranges. roesistors Fdg
and R4s zele as o capacilance mumplior. A4E Son-
nechs Detween the cuncid Switeh and tha firming
capaciior, while H47 prowdes a shunl la 97% of |he
current, nug reducing the current al Lhe  tirming
capacitar 1o 3% ol The Corea® ‘roen the currant
SOIRZES,

Tha triangle buffer LN 2 pin &, & wnity gain non jimwvert-
ing ammilier, {ollows the woltege agross he Linmng
capaciiar.

4.5.23 Hysterasls Swilch

Reli e fwoephmod Dodarnd schematic shaesl 1 and
ligure 4-5.

The nysteresis switch U3 and 113 operates a8 a com-
agaraler. Whars the riwngle inpul reaches the positive
li]mit 4 1 2.8%]1 e Switcch oulput togg-as e — 3, And,
whien e Inangle feachos the ragative limil (- 2.5
Lhe: swvitch ceatpol Sogghes oo P 3. Tha hysteresis
G [CH Caffod? O w0s R0 Corrent Syalch, Souzre wiwve
Frroler, and ~ncdulanars Qeeneralcr Sy tutpul armpi-
Ficar, Frgures 4-5 shows & simphlied schcmat-c and 1im-
iny diacraim.

« W5

TRIAMELE A
INFUT

-1y

B swircH
AuTPyT B

TRIANGLE
INPUT

SWYITEH QUTPLT F— - - -— -3

-F=-- 424

-— - 2

Figura 4-5. Hysteresis Switch

www.valuetronics.com

411



Curing ‘he ‘rizrgir's posilve-aoirg ramp. the
hysieresis swrtor Quipul -3 = 3, Correnb Hlews Trom
rhe + 15% sLaply 1nrmogr S0 aneds oins Hand 210
rhe srianale bulle- ouipul J12 gin G, Al he same lime,
currert Flows [rom the syesleevsis swobcn acloel LT3
rn B chrongh BEA UG pins & ard 8, anc SaT 1o the
=25 supply. Dindes U3 pirs %, & oand 20 8 ars
reverse nipssd SRAIRN B30 arovides nagalive [red-
back whls resisors ASS ano AIC provioe oosnive
fredback.

Ag he triangle feaenes the pasil ¢k limil + 2 5, the
diadss L ping 2. B and S 6 beqin zondachon This
alzo decregses 1ha ooreert Iheongh digdes LA pirs 2,
S and &, & This caures a pesilive increase in The vaoli-
age lrwal gl U13 ain 2. &5 U13 pin 2 becomas slighily
rmare positive, with respect lo pin 3, U713 pin G will
inRtantaneausly Toggle G — 34,

Cur ng Ihe Inargles negative-go.ng ramp, |he currart
thieagh dicdes JE ping 2 8 and 5, 6 innrpases, whils
the current Whrcugh dipdes U3 oins 2, 5 and B, &
decieases and pueniyally. cuaoff.

&5 the rangle reaches 1ne nagative limiz, - 2.5%. the
dipgdes LS mns B, B and 2 & hegin concaction. This
decreases lhe curren; thenugh U3 pins &, B and 2, 8-
s Torcng W gin P sl-ghfly more negarive, witt
espec] Topir & wnich causes ine oiEpus n R b oog-
gl o+ 3Y

453 Square Weave Limller

Felar tm Swesapfdad board s hgmalic sheel 1 The
sguare wave limiles, which ectives s input 1o Ehe
hysierecis =wilch, limnks Lhe fgquarc wawve peaks 10
+2.8Y and routas Lhe Scuai: wave [ Lhe funchos
nwiitch.

Whan [nd beglergsis Swilch outpdt W13 pin 5 goes
high § + 3%, diodes GHR4 and CH! are ‘owarg b ased,
gnd dindes GAS and CAG are reverse Diased. This
allows Surtent Mow 1rom [Me + 15 supply. throwgh
R2%, CH4 and R27.

Tha 4 ades CRS and GRS are toraard biased when the
hys1eresls swolch aulout 5 Iow = 3V, zlso dicdes
CRE ard CHY are reverse ased Now current Tlows
from cirouil grourkd Through B2r, CRE and HZ23 10
- 15% =supply.

4.5.4 Sine Cormarbtar

Refar 17 Sweaphdod board schemahe sheel 2 The
ENe corwerter circuil casverls @ bollered o F 5y
Inargle 19 a 2.0V sing wavatorm The 5 ne Zon-
wartar Lees b peahacar charactesiztics of 1ha diode
o monverl @ livear loang:e sleoe 1 a 2.nusadal cunve
Tre sine corverler cank-sts af 2 diogde nevenrk. b ffar

412
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grrplilier. and leampialare Compensaled = 10Y sep-
phos The boangle fram the madu ahien gens Goor 1o
1% reduced inamoltude By resistcrs B4 gnd B42 and
‘eods 1ne hacs revgrk LM png L H and o

Tha telowing sgchar T usirases the eocralion of the
il nelwars wher shaping a gsine wave,

Al he negalive peak of he input triangle 172 diodos
U4 pinz 4. 4 and 5 B are forward blased, which
reverse biases e ping 2, 30 Also. dcdes J4 pins 1. 3
and &, Bare cul ol which farward ases U4 pins 2, 8.
When the input triang e sloge inc reases 1rom ncegative
b posilve peak. dindes DA png 1. 9and 6, & bagin o
conducl, which Secreases the current through U4
ping 2, & &1 the same lime, dindes LM pins 3, 4and 5.
B gecrease corduchan, which causes digce U4 plas
?. 5 1g hegin conduclion. When the triangle reaches
the gositive ek, dicde L4 pins 2, S is forward biased
and LM pins 2, Ais culall The curren; rom the dicde
netwark Ud pin 2 drives 1he sine butler LIE.

Shaping the negative-going slape of the Line waye &
cirnilar (o ihe posilive-going slope. Excepi, when the
inpy friangle ramps positive 10 negalve, dipdes L4
Eins 1, and B, B decraass conduclion and dicdea L4
Fins 3, 4 ard b, B increass conductian. Thiz. aven-
tually formard diases dicds U4 pin 2, 8 and raverze
higses diode L pins 2, 5.

T-e sine buller UG pin 6 sums "he currenis suppled
by 1he diode netwark 1a produce a GVpHD SRR wave
that drives 1be lunction swwitch.

Tne hbias fa- 17 diode retwork is supplied by
temperalure  comparsated  =10%  supplies. The
=~ 10V supply s amplilier. U5 pin * with a gain of
— 2% whch e relaranced o the — 15Y supply. The
— 10 mupply i armplitier US oin 7, with a ga'n of —1
witich i% reterenced b the + 10 supply. A lBrmpera-
ture sensirg cewice, AT, adjusts the gain of the
+ 10 supply, which gives the £710V supplies a
regRlive temperaturg ool

4.5.5% Functlon Swllch

Rpizr 10 Swaepibad badrd schematic shest | The
ungpan switch selacls The fuaclion fwavelorm) gFf the
sweepimod generatar. Water BWZ2-A routes  the
geleqiea funct on, {Eine, [iangle or square] o SW3-0
of the Meduafian Conlol swilching, Walers BWE-B
ang [ mpnire The currest ssarce whar a pulze or
sawiorda Tunction is salecled.

4.56 Modulation Conbel Switehing

Sefer tn sweepdmod board scoenmalic sheet 3 Th=
mdulation contral switching, which selecis ke
swespimodu al ar gensrdtor opa 3l ng mods. con-



asts of Pe MOIE znd SUFFRFSSEND DANRIFT
Zwilsies,

The BMACDE swtcn s a four waler swich Waler SWi-
A n bty anc SET Ak - les =itnar a mndnlahng signal
(AR o A de level JSET A from the aasidare aulonl
smpl fi2r kG the AM level shilla- Walzr W3-8 wher
MCEE 15 getta SWEFP SFT WIDTH, SET START, FM
LET 4F. and SFT FREC, ronnacls sithr- 2 maduiai.ng
s mal [SWEFP and FM) cr 2 og 'evsl (SET WIDTH S=T
START, SF~ aF, anc BET FREO 1rom ihe ausikang ous-
pul ampribes o e SWEEFSM O IM Aab the main
gengrator VOO Wafer SW3EL cantrols hias amplifiers
W1 pins 1 ared 7 parl ' 1he auziliary aulaot amplilier
lable 4-1 shows -he bias amplfiers actput leve s
relative b MODE svatch sellings. Waler SW3-0 con-
tials 1he npul conditicns, vie 1the WIDTHIAFSAM Son-
tral, Agr the aunx’liary ouipul amplilier: for ALS GUT
DMLY and Ak SW3E-D routes the wavelorm (FUMGC) o
ong ond 1IC3) of 1he WIDTH@AFIAM contral; for SET
A SET WIDTH. and SET aF 5Ww5-0 grouncs ore end
(ER] o e WIDTHAFAM conral; and for 3ET CAR-
RIEA. SET START, and 3ET &F SW3-0 sharts out the
WIDTH!AFIAM coniral

The SUPPAESSED CARRIER oontrals Lhe has and
gain of the ampliede madalation leecl shiller. When
SUPPRESSED CARRIER is prossed, ang sectlon of
SWd sharls qul B118. Lus mareases the Jan of the
amplitude modulalic: el sholler, and amowes
R 26, which wad in pRralle! wilh BEES. Az, e ather
section now suppis: 3 + 15Y bias when 3ET AM 15
selectad.

457 AmplHude Modulation Level Shilter

The amplitude madalalion eyl skitler Sums inpLls
Fram 1hé rmodalalicn conerdl 2wlichng 3 clerencs
lenvalt or &g wedwlormsl Sucpressed Sarier switch
SV (e reforenes lovel), and the Ak 1N BRNG 14 [an
ptermal signall, This crewb shifts 1he de level,
depending Wpcn 1he posiion of 1he SL~PARESSED
CARDIER Awtrk, That drives tha Amplitade Madulator.

458 Auvzillary Qulput AmplHier

Refer to swoepmod board schematic sheet 3. The
auxiliary aulpul amplilgr canssts of a single ampliticr
)3, Tha amplihor inpot signal arigicates al The sine
canveriar, Square wave limitar, ar modulation gener-
atar loap Grianglsd and 15 seectrd by the lunclion
sw toh to be roated thrcugh the Mode switch al 1hae
mroddlation sonie Switching 0 198 WIDTHMAF AM
contral The WL THIAFIAM contral vanes 15e lave| o
the auxiliary oupul Sgnal The putput from U0 gin 7
provides de ofiset 12 the mvarinainput of the aoxiliary
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Tabla 4-1. Biss Amplilier Levgla V3 Modes

Supprasged Biay Armplifier Leval
Camler

Maode Swlich Swilch MEPA1 WOPInT
SET FRED Mo allecl + 5 - T
AL GEM OFF
52T AF Mo anacl -254 =Gk
Fa Mo alec o Hi
SET STAAT Mo attec o an
SET wICTH ha atao = 4.8 - o
SWEEF hlo alfec: — 2.5 — &y
SET CARRIZR hla alfam iy o
et
Ahkd Mo affect o M
AL CLIT ORLY Mo a*fect o ow

culpolb amphher U9 g 2, Lhiz rocde switch SW 345
ccalegls 1the do oHgel Hefe Lo [he fabie on 1he
schomalic stwel 3. The ausiliary curpul Signal feeds
B The ALK OUT BNC and MODE swach SWa-o ano
B for sween. Trequency ar amphtuce modulalions.

It the MOOE switch iz se1 10 SET FRLQ, SET START,
or SET GARRIFR, bath ends of the WIDTHrAF!AM are
sharted tegether, RIDE has no affect, This kases Lhe
Auziliary outpul ameliliers outpy; na level dependent
upan 1ha Maode EW3-C selecied: O for SET CARNER
and SET START, and + 5% for SET FREC Thes allows
eaiting of iron? panel caontrals for tThe generator bogrd.

If the miode switch o 201 10 SET AF, SET WIOTH, or
SET aM, a do level, rofersnced 1o ground 12 con-
nected 1o the WIDTHIAFMAKM control Thie lowel
represents & de eouva ent of tha modulaling Sigal
anc allows static set up conditiars of 1me mMain
genergter The maxmum oo avel applied o the
WIDTHAF 'AM caniral deperds anthe mode seloclad
and SUPPRESSED CARRIER switch pasition, refar 1a
table 4-1.

When ALK GEMN OFF iz sclected. lhy oulpat from U 10
uin ¥ [LOOIP STOP snuls <l e correrd source in the
rricciuia! an gars alor WCE syslam.

4,52 Amplliude Modulalar
Seler 1o sweanimod Boans schemalic sheatl 2. The

4413



amipliede miodn alar LT @ a wine-kand “cur-quadran;
maioher ha) iz gontgured az an amplitude
rgculalar The annp ilade mod.dater ampducea ar out-
out cysrent thebis 1he hnezr produgt of the CARRIFA
SGNMAL U pin 9 and MOELY ATOR RIVE LY pin 3.

Trne DARRAIFR SIGYAL | or ginatling at ke riRin genera-
or preasnp ibee FJNSG-AM onyy drives the rane
neerhing & nput 7 piz Swich a higed + 0205 ne wave,
Apsslores AT3. R 570, anc F7a bias the invart g
nput U7 ma 12 al dvde, chis provides Fe raference
voliage [or the CARSIER S GMAL.

Tne MOQLLATICHN RRIVE signa Trom the amplitude
modulzkion lewsl shiller, coniro s the nverling ™ input.
“his ggnal lewvel depends upon the bype ol AM
geleclad  gouhle-m-neband modulatiocn — 245 o
— 500 [mas} and suppressed warrier medulation O 14
— L. {maz). The MOOULATICN DRIVE =ignal i
re'srenced 10 — 2.5Y at the non-inverting Y inpat U7
pan d

The rngdulatar puiputz L7 pins 2 and 14 sach receive
4 ma current 1-om. ke amphtude madulation -eceiver.
The modulatar diffarentialy varies Lhess curmn®s up
o £2 ma.

4,510 Amplitude Modulation Reggiver

Feler tn sween/mon beard schemaas sheet 3 oand
1gure 446 There ampliiude modalanon receiver con.
werls the disrenbal curren; drom the amphiiode
mndu Rior 10 8 sirgleerdses gl signal, whigh
cdrives the ouipul amplifier ©1 1the ma n oereretar The
receiver consists of lwo amplifiers (& Bridge amphifier
and ouiput ampliler) and & resisor Bridge

To best understand Fis cirocuil re'er to the simplified
schamatic ligure 4-6. Bazically. resistors A92, RS,
F191, and B1:03 lorm a rasisior bridge. Woen the GLr-
rens |[E and IT irom Lhe madu.ator oulouls LT ping 14
and 2 are equal, the bridge is belanced ang 1he gukpaut
E2 i= OW.

Tha amplitude modulator dillarentially variez ihae gor-
renis 16 ard I7. For example, when 17 ircreases and |18
decreazes, batt an aguAl but pppasite ampunt, <or.
rent 12 increases. while current 13 remeing unchanged
This incregwes 1he vallage E1. A5 a result, surrand 14
increases, bul the madulater demencs less current 145,
Lherafore, Ine corranl 15 Howing throogh B103 equels
Lhe difleerce betawoen & and [T Thos, E2 swings
gL ki

REF

WOILTRGE

ua PIN 4
UE FIN &
Us FIN 7
Ez
B FIN 3
I3l 83 A101 l T le,
L -
103
U? I 2 u? PIN 14
Iy I5
AMPLITLICE MOCULATOR

Figure 46, Ampiflude Modulation Racelver

£14
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Far e cpps e oalar Ly, the o~adulator demanos less
ourrem 17 gl T En 2 and mare currerl B al UF pir
A, Tis decredsed curerd |7 dec-sases Lhe volgge
ET1 which decregses e cunent 90 Hul reow, [he
moadulalor colput LT pin 14 demnos raod currend 16
all al wehick canmod B Suoplicd by carneny 4 aad e
dilleiece in carienl muzt e supohed by 15 Dulpul
vid lagu B2 Ndw v G 0aSitivge,

The brickye armplifien (Geeions of U8 and 04; 5. pphas
o diied @ bage B5 (0 [he regator e dge | swpphes
dll e currenl fen The A9E, A3 1695 o the b dge. and
parl ol curenl f2- the R10°, F103 og of ihe brdge

The catpul aralifier (sections of U8 and G50G sup-
plias 1ma recaivar ouloul signal £2 The wo!tagoe L2
reries beno functions; 1| supplie [he AN Big 3 which
dr wes the reenn generalor oulpat armplihie, and pre-
wides 3 purient source ar 50k for 3 porlicn o1 the
a5 sl brodge.

Bath amplfiers ara lied o a common reference
voltage. Resislars R9G and R100 as ransistoss LA

www.valuetronics.com

pit 14 and WE pin 11 (59 sweepdmad sehematis
sheel A which seree a5 achve IDa0S fir 19e npol sfan-
sizlars a1 fhe arpifirrs These aclive loads =1 the
caulles carrenis Trem WA pins 4 ane ¥ The rmitler
cu-renli aollesivaly pEss theough S129 e ground
Ihes wallane Ao across BP9 provides 1e referenag
vallzga for ing armplifiers.

4.511 Modullion Ganearatar Syre Sutpul
Amplifiar

Aol Lo Swoopimac bodrd schormatis shesl 1. The
riodulzlien Jencalas Syne gulpul amzhlnzr, diiven by
L Fepslecesms Swatcn 21 the modulslicn gonesalar
Ieedpe. Citeedes 3 TTL level dubpeat st AL SYRIZ DT
J7 The amplit.er Q3 5 5 randater Swilct Ihat is
Turicsd aft and an by the dileng sguare wWave, Thea
couses he callactor gl 310 swilsh Betviean + 5 and
a4 {0 03]
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51 FACTORY REPAIR

Wanvelek ramla-ns a lactory orparment for Those
CUSETNS Nl Jcssessing ihE recessary pE rsannaor
Tesl ogquipment o mainiain the instrumen?, Hoar
mgrurnent is resurned 1h the Tactery las cabiargtoe or
1eawic, o detaled descripticn of 1the spec lic probtare
=nculd oe gliipched Inomin mize lurraroune lire.

5.2 REQUIRED TEST EQUIPMENT

Vo lmeler Mi livol? o rmeazarcmee|
M % wouaracyy, rus (ms

Disciltoscnpe, Dual Chanrae| 100 MMHZ Danfdwdsk

Calner 20 MUZ U Y aceurany)
lnle Qs annutacy, Fw
Dista-tior Analyse Tr 200 kHF
MGSEL Coax Calc S Elenglh BNC male confacts
Snecirum Arily2er Tn 0 MHz

53 COYER REMOWAL

MITE
Bigfter e reMandnid) (e Covars Jisconnact e
wiglearment frpm Jhe 532 power sourse.

Ireweer| e nskrumenl ard remoee [ oo serees e the
baram cawer Berrawve Lthe bollere soesr,

hC1rL

Hamave the Cowte SOy Wahal )G Bereesary
i make aoiws N e OF MeAsRmEn's

54 CALBRATION

After refz-ring i b o Ipaaing preliminary data, perlorrm
calbration, g: eeessary, peelabla b-' 520 :f perlarm-
iy pariial caliarahor, corek pravicas setings and
A USME LS o a0 canil by Fgure 5-1 shows gendiato
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SECTION
CALIBRATION

baard calibrahicn poinis whilg liqurae -2 s19ws
swirnimo<] Baard saharalipr poinis

nWOTE
The sornoieiicr cf The caiife s o o peedure
rafurss Ihe il e nd WO Lo s Qe

CALIBRATION LIMITS AND
TOLERANCES ARE NOT

INETRUMENT SPECIFICATIONG

fnEk e spenSicanons are Qiver i Sec-
Nion @ Gf Hs manas

1 &lreasyrer-enis made At the FUMCT G QT con-
aector mug heterminateciniaa G0= [ £ 105 oaed.

WARNING

'With the covers removed, dangeraus voltage
polnla may be axposed Contact wilh any ol
thage polnte could cause sarlous injury or
dealbh.

F. Blart thy calibralicn by emMoving covors 45
dessribad in paiay aph 5.5 canneching [he w13
gnac saunct o Elhrg Lhese bond panel Bwilches

g Jollows,

ST I (eslenden
TR 5 LEYEL 12 a'clock
0% OFFSZET Of [extentect

QUTHUT ATTEM
Alx GEM MOTF

d dBE [all exlenosc)
HET FREQ)ALIE SEM OFF

d Al aw the unil toowearm up st least 3 Paars o heal
cahbrabon Ksep lhe nsiroment cowe s ol inaio-
Fannmedl Remave coversory tomake gdjustrmeae | s
CI e RsuUramenls=.
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€.1 FACTORY REPRIA

Wayetek maintains a faclary repalr sepsrimant for
(Fase custemers nal pussessing the necessary par-
soanel ar st equipment [ reamtain the ingtrumens IF
an inslrument s relurwed Lo the faciory frr ealibralion
ar repair, a detailed description o1 the speoific prob-
lorm zhouk] be atlachad to mmize tuenaround 1ime

62 BEFQRE YOU START

Bineo ne ireJbles hooting guide can oossib .y cover all
e pedarnal pronlams . e aim of thes guide o, 10 give
a methadalagy wnich it apalicd consisienty, will lead
e the problem area, Thereloie, F i3 nAGEssAry 1o
fanlganze yrgrsal with e instrament by reviewing
rhe ynctional descriplion and ke detailed cirouil
descnauon in conjunciiar with the schematic Suc-
cesstul troubleshoating depends upca uncersiardiong
the crcwil operation wethin aach fonchinnal alack as
wezll ags 1me nlack relationships,

For swespimod board prablems, refar 1o paragraph
& E. Far all other problems, refer 1o paragraph 6.2

E.3 GEMERATOR BCARD TROUBLESHOQOTING

WAANING
With 1he coware removed. dangeraus
wolage points may ba axposed, Contact
with any of these points could cawse
&anous injury ar daath.

Taole & gives an indes © common aaneElar Doard
syimplurs, For @ach symplom a  rouble:heaking
guidc i rolererced IFaregraphs 6 3 1 throogh B.3.15)
at wher corgc iy 100 cwed, will I=ad la & sclolion 10
1 prablem

The Iroubleshconng guide is arranged in hrew |3)
levely

v Identtily i cperly 21 Zonbeols
? lzolate the faulty lanctional blocks
3 Idenhly oo lau by cirouwil o compone”,

ingdiv dual carrpong  ircableshogting is given in oara-
graph 6 7, resommended 1850 equiomenl is gver e

www.valuetronics.com

SECTION
TROUBLESHOOTING

paragqrapk 9 F ard c rouil schematics are in tbe back
o1 ths manual

In all proklems;
1. Double check for proper control settings
2. GCaligrate or rule ool saliprelion as A problem.

d  Inspect componanis, wiring ard circuit baards 1ar
heal damage.

4. Recahirale as necessary aflar circuil repain.

Find ;kFe nztrument symplomin table 6-1 and oreceed

as directed 19 1he proner troubleshoating paragraoh

gee paragraph 65 lor sweerpimod ooard redaled
problems,

Tabla &-1. Ganaralor Baard H-Iqt_i_d_l‘_'mhliml

SymHem Farsgraph
Fuse bkrs, 75 Ghad [aMp, EA
Py supipdy =100 1Ypp rple or 201 2 B3z
sl Yicd k.
Ttz el 13l " grghongg mgharbad ar E313
rrigsing.
Srjuaiy Autpal Sausried o meEsing E34
e weave talpealf Jes10e T Or migping 6315
Trii:l.rlull_‘ aglpul dizlanad ar missing, 636
Sy pulput dexloted of mismg | FIME DL 6317
ranral.
Ciures we R IFBauBnsy S0 2r [nang & £33
ro: pfl emgesfive S0uare wave oulshool ard
rigelal 1me
o Irsjueacyt solare segta il B35
T smin-welry Caraa ba ad J5ied salbon B.310
s licalio.,
Mecuarsy gocargcy 210 FAELQRSTART FAELD a1t
izl respar-sa probsms
Trigyer. Gale ard Tr¥gar bagellna groblams., a5
dellage a1 W20 IN cornaclar ral clangirg 513
Mgy wEy prepdly,
O efls2 odl lonciicnang corngcly Ed"4
Wa wsle genmral 'y ook E3'a

631 Fuse Blows, Mo Didl Lamp
1. Fusw sicd incgroct f0r wallage setting.
2  Line wiFlagu seleclar incorrestly aositioneon.
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AEVERIED
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REFER T EROUND 11
LoaOP DELRY [ATE AWO
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3. L zconnes; Ph Y oac wnltages are now carrecl,
r'en I the power supnly gu de, garagraph G.d 1.
It rad, nspecl dhe 1rarglarmer and  pemwer
receptacls

B.3.2 Power Supply = 100 m¥p-p Alpple or Jul ol
apacilicaiion

1. Check ine voltage seleater lor correc| pesition.

Z. Hine supply is QY. check 1or 2 shorl e lwyasn 10c
1aulty supply And ground by liftiag Lhe jumpes gl
rear of the boarg

2. LIPS from the koasd H1ne wollages at PS are ol
close to the walyes skawn on The scieenalic tabls,
nspest 1he trgnslormer and poweer receplacile. 1T
Ihe v tagrs are normal, connect P4, than ] Lhe
wenpers (redr ol board) for Taully supaly. IF Lhe
supphes are still bad, refer 1o paragraph G.4.1. 11
nol, ihe problam iz caused by AR excesRsive cur-
renl drann by 1l gRAErEior circuils.

B.3.3 Al Wmvaforms at FUNC CUT Dislorted or
Misging

Improparly =gl conlrals.
1. QLATPUT ATTEN or AMPLITUDE controls incar-

recily =Hl boa lew 10r Soope Q3in or wolimatsr
rangsa

2 FUMNCTION switch incarrecily sel e DO or AW
MCDE switch incorrectly €% 10 TRIG or GATE.
4 S¥M or OC QFFSET beltors depressed.

Functional block salation.

1. Nerily power supoly vollages are withkin + 5% ol
raaminal, with 1255 1an 100 mvp-p ol ac rippla. 1
rol, rater b oaagraph 6.,

2. Check for a nanhnear inangle, @ the friangle is
realncar on any one ranga, cnack far a 'eaky
capacitor onhat -ange, If she friangle s ranlinear
in o than ore range. chec or leaky capaci-
lg-s i fauly active companents ‘0 1he frequency
mulnaler and triangle buller cacuis

[

IF the: waveform is bad in one af the Faur lowas!
rarges (1. 1, 10, 1900) b the remairirg rangaes
are noremal, eler 6o 1ne capacilance mulipier
clide 4.5,

4 ke waveforr o bad only in 1M ar IGM FREC
MLULT powilions, refer 10 paracraph €.43 H The
dalay camporsanan CItCLI appeArs normai, rele-
to ligurs 61,

g Il scaai wayh synmatry, mezsured 50 FUMGC

www.valuetronics.com

OUT, = put of specilicalion and canned e cali-
bratad, refer 1o paragraph 6310

§ N none of the abgwve candilions apply, refer o
figure E-1.

£€.3.4 Sguana Wave Distortad or Missing

Imprapery et conifpls
1. E¥YM button depressed,

-

7. Fxceszmive do g'fset gverdriving output annplier,

Funclichal ook isclation

1. Verity power supMy voltages are within 2 5% of
nomingl, with lezs than 100 mypp of ac npple. [t
nif, refer 1o paragraph B4 1

2. Il the waveform is bad in gne or more ol 1he fodr
lcwees! ranges (1, 1, 10, 100). bl the remaining
ranges are narmel, reler o pafagraph § 4.9

A If zymmatry iz e 0 specification and canrol be
calibrated refer to paragraph .3 10,

4. If none of e shove cenditions apply, refer o
figura -2

8.3.5% Sine Waye Clstoried or Missing
Improperly sl cont eas;

1 SYW Gutlon depressed

2. Eacesswe do olfzel overdelang output arrolifier.

Functiongal hlock isalatiae

1. Wity ponmer Sopgly wollayge:s are wilhin £ 5% of
narmingl. wath less Wao 100 reNp-p of ac ripple.
nat. rater W paragraph B4.1.

2. Cheack F viangle [ nealinearity al FLIND QLUIT.
i il s nantioear Ea1 anly onare ranga, check lar
g leaky vapdac ler aroihal sange. [F 1he triangle is
rirlirgar N orelie ban ane rarge, chechk far A
Mg sy sanasilor W faulty aslive compansnt in 1he
Traquency rualhiplier and viangle batfer circuits.
(MOTE Zarme nonlinearity abowee 200 kHf 's no--
mia anad ot specified.

3 N lhe wayslon is oad in one or more of the fogr
Wawps® rarge: 1, 1, 13, 100]. bul the renainng
iy ang rannal, elar 9 paragraph G4 8

. Warify Lhal square wawva syimrretry, al FLNS QT
i 1 oepecilivatian. [T rel and canacl ba calibratad
resfie- i paragraph 6.3 10,

I nenae 91 ke abewe concitions aaply, reler 10
ligure G-3

L
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IF THE PROELEM 19
FREGHJEMGT FELATET.
SET UNIT T THAT
FREQUENCY

NG

HOAMAL
ECL SHIARE
WAYE AT ™
PN 127

OELAY COMPEMEATICH
GUIDE & 4.3 INCLLDI M

MEFER T LG

M Priaky
= I BCHARE
AYE &8 R
CATHODEY

= [CHP ARWD 4+ KWW

——— .

IF THE &BOYE
WILTAGES ARE hCA-
MaL REFER TO
HYETERES|S SWIMTCH

SOUARE WAYE AT TPZ
|8 MPLITL D E
A

YES

NCToANL
t 1%%Yp

HHIARE WAYE
AT RI22?

REFER 1O CHECK

oLTPUT BAFTPLIT
MLFLIFIER ATTENUATOR
BUIDE 2 4.12

GAMEE 45
L R
REFERA T REFER TD
SIARE FREAMPLIFFER
SHAPER FUINE &d 14
GUIDE &4.12

Figura 6-2. Square Quiput Troubleshooting

E.3.8 Triengla Dislerted or Migsing

Improoerly @1 contrals

1

a.

EYM button oepregsed
Expassive du oMsel geerdriving dulput amp.iler

Functional Block 1salation

1.

wer by power tupply wallages are wikin = 5% i
nominal will 1055 than 100 mivp-p ol ac ripp'e o
ned, refan 10 paragraph G 2.1,

Cmeck the trangle for ronlinearity al FUNC OUT
If it "= nonhnear, bol anty an angange, check for
a leaky capaciar on nal rarge. [F e rargle s
rarlinear on more man ong “angde, check or a
IeAky cavadilor or fa iy aslive camacnent in the
{raquency muoll.plier ard hiangle buter cirg.ils.

-4
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[MOTE: Same roabngarily aboye 30 kHZ is nor-
mal ard ] specihed )

I¥ Ine waweloim s bad in gne or more of the tour
lawest ranges (5. . 10, 100 bt 1he remrinirg
raqges are normal, meler o paragrapn .4 5.
Warify sguarnt wave symmetry 31 FFNG GUT is 'n
specilication. If not and cannol be calib-aled,
refar 1O pa-agraph 6.3 "0

IF none ol 1o above conditiors apply, refer 1o
figure E-4.

637 Sync Quipul Distoned or missing {(FUNC

OUT Normal}

Irnprapsly 22t cantrols,

Bacauss e FUMG OLT 15 noemal, this cannal e
causat by nnprapoly el conbrols,



SIME QUTPLUT
DISTORTED OR
WIS

FF THE PRLOBLEM 3
FAEOUENCY RELATED,
SET UHIT TD THAT

FRECLEEHCY
h iy
r 18 ¥p JINE
WO v YES
AT RE
=]
GLE HHAVE I 15:1? SIME ¥iAWE
17
[ L 3 -
REFER TO CHEGH L3 PEFER TO CHECK
EAME DIHIVERTER FHE.I-;:EIFIEH AMFLIFIER QUTFLIT
OUIDE BA+
4 VAUIDE 0.4 44 GLADE 8.4 15 ATTEMUATER
Frgurs B3,  Sina Culpui Troublsahcoating
TR|ArGLE
QUTRT DISTORTEDR
0 W1
IF THE PAGBLEM
I6 FAEMHIENGY
MELATED, SET LIHIT T4
THAT ERECRIENGY
CIAMAL
1 LAYD
NO T RIAMELE WAVEFCAM ™ TES
AT TR
AMPLI
hIRMAL HRaRAL
£ 1%p + 15Vp YES
TRIAMGLE AT THIAHGLE AT
PeM R
-
REFEA T CHEGHK 5B AEFEA TO
Té ANGLE AHD auTRUT i
BUFFEA GUIDE PREANEL FIER AMPLIFIER ATTENUATOR
Ban GUICE 0.4 14 GUICE #.4.15

Figure B-4. Triwgle Qutpul Troubsshooling
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EXCESSIYE

AOLL OFF

WAYE + 1.0V
< 1% ABEARATIONS.
<8 ra AUIOEIFALL

REFER T
PREAMPLIFIER TAIANTLE YEE
GUIDE &.4.11 PILL CFF AT TP

<x Fafrt

L 3

HHIH FREMMENCY
SHE OA TRIAMMGLE

TAYE £ 14V
3% ABEARMTHMNG,
Bk PREAEFALL

v£3

WavE AT JUMNGTION
OF RZipFIM
7

REFER T
a1
N2 G | iawiPREQ IMCLIPCR KL B ain ATTENUATOR
H SINCME LIME :
MIILT 108
AF0
- N + 1%‘
AEFER, TO AEFEA T Eﬂu‘ﬁE AYE
LO0OF ODE LY TAIANGLE + 0.3, c2
CCHPEMEATION BUFFER SUINE HD ABERFATIQNG, TES
QAUIDE %.4.1 :F N1 -1 TTHEigzﬁﬂ“

G

SHIARE SH 4FER:
GUIOE® 4.12

REFER T
PAEMNFLIFIER
OUIE & L T4

Figurs 8-5. High Frequancy Wavaform Troublashooting

Funchgnal nlack isslalicar

1. Ifthersis no ECL squaie wave ab UG pin 10, reler
1o paragragh 4.7, Il there 5 an ECL square
weiave, reler to paragraph G.4.B.

€.3.8 Excessive High Fraquaney Sine or Triangle
Acll ON

Impropeily sel conirals
1. Excessiwe do o'iget owardriving oulpol arapiher.
2. Wity S04 IEd an the cable 21 asc lascope end.

Furchoal block salatan

1 Verily pdwer Supply vallages arg within + 5% cf
nominal with lass than 100 myp-5 0 ac rippe
na: refer o paragraph 6.4 1,

g6

www.valuetronics.com

2. I none of the abowve canditions apply, refar to
figure B-5. Use & X10 probe wilh a wery short
ground lead snd a spechum amelyzer, RF
volimeter or g 200 MHz bandwidth scape when
portormars] 3ine of tangle rHl-off 18813,

538 Low Frequency Square Wave TilH

Irmprogerly 5o conirels;
1. Scops impopeily 2el 10 ac.

Furciicrnal blochk isalaton:

Vv OWRrly poeer suppiy w0NR0GS &0 withan £ 5% 0
nomingl, and lass Than 100 mvE-E of ac nppla, 1
raol. refer to paragraph E.4 1

2. N qone of ke above coooilinms apoly, refer 1o
Tigare 6-6



FAEDCLENLY
qOuUsAE ‘WaVE

SRIIARE

MO

S0 La.RE
WAVE
TILTED

AT AL

VES

- w

TILTED
AT TRZT

tES

SOUARE
WiA'YE
TILTED AT
AL Gg-THI'JI.'-IE

YE=

REFER O CUTE|T
AMPLIFiER GUIDE
BEATH

CHEGH OUTeLT
ATTEMUATER

AEFER TG REFER TO BELHIARE
PAF A WMFLIFIER OUIOE LZHAPER QUIDE
IR RE d.a12

Figurg 5B,

Low Frequensy Squars Wave Troubleshooting

6.3.10 Tima Symmatry Cannol Ba Adjusied To
Within Spacilicalions

Impraperly sat conliols
1. SvM nullon depressed

Furclinnal Blocs 1Gelal on;

1. Werily power supply voliages are wilhin 3% oof
nominal, wiln legs than 190 myvpn of ac npple. [f
not, refur lo paragraph 6 4.1

2. If gymreey 15 out ol specificalion in one of the
Fouar towest rgnges [ 1, L 10, 100), bul the reman-
ing ranges are rormal reler lu oaradiaph § 4 9.

3. If symmetry 15 o0l of specilicatior on FREQ MUILT
seltings “M ar 10M only, refan locaragraph § 4.3.

4. T the vollages across ASE and F9T a7 ral equa
(wpically 3.8y, Frag Dial 2.0 Frog Mot 190K o
Bs5] ol L paragraph 6.4.2

£.311 Fraguency Accuracy and FREQ/ISTART

FREQ Dial Responae Problems
Imarapeily et cartrals
1. 8¥M bullon Jepressed
2. Exlernan signal sonneciec to WG in BNG
3. WERMIES ralin FREQ CAL posilan.

Furcicral b ock igalation
1. Werily powver supply wallages are witkin e b% ol

www.valuetronics.com

rceniral wotk less than 100 myp-gad ipple. 1P aat,
MHCr 10 caragraon G4.1.

2 N the problern Goeurs [none of 1me bear [oweest 18-
quency tanges 1.1 10, 100), Dot 1he remalning
ranges ang paeral, refer fe samgaph 6.4.9.

3 Nihe frequency aoouracy is cul 01 speciicaban
on FREEQ MULT settings th and 108, refer o
paragraph 6.4 3

4 ke trequersy s out of specificanan, bt anly on
ane range, check the range capacitor for 1hat
range.

5 N ihe groblem acouts oo ibe 1K, 10K, or 100K,
range. check 1 range Sapacitar

B On the 1K range and frequency diat set ar 2.0,
check for 3.8Y acmss Red and RGT Asg the FRE-
CHETART FREL] dial is riased | 1his voltage should
linrarly srack the dial sevings within + 3% af {4l
ccale Nonat refer o paragraph &2 2

¢ If none ol ne abnwe conditions appy, refer 19
figLre -

6.3.92 Trgger, Gallng and Trgger Bazeline
Froblams

Impraperly s2l canlrols:

1 MODE incarreclly a1 1o SOMT.

7 FLMNCTION incorrec!ly sast 1o OC

A, DG OFFSET overdriving output amplilier,

5-7



FHECIUEMCY
AUDLUR&CY
FROBLEMS

L J L

CHECK LA LHECH U134,
FilsS 5,7 Ol& ANL Af;':ﬁ:#;m
AN CURAENT GUAREMT RILACE OLICE
BOLIRCE GhMDE ECHIACE GUICE Bas
B 4.2 543
+ 1R2W
AT LT PN § LA
T
L J
CHELCK U13, CHECH uf
Q15 AHO CURAENT AR CLURREHT
RCHIRCE GUIOE SOURCE GUIDE
B.4.2 naz
Figure BT. Frequency Accursty Troublashoasting
Functional block iolatian: THIG L FWFL: 12 o'clack
1. werify power supply voltages a8 withln = 5% ol 3t 1me scope as follows:
nominal, with less than 100 mVpo o ac npple. 1 Horizonal: 30 ey
npi, refer to paragreph G.4.1. varlical: 1 Vidry

2. N 1he frigger basasline canrdt b cabbrated wihin
specilication, et MODE Lo GAYE and moniker the
amitter of 19, Wilh TRIG IN dieconneciad, rotals
the TRIG LEYEL cow. The wahage shoold Jo abcu,
= 0.7 Wde, Aowling b TRIG LEVEL v shougld
cugnge This volage o aboot 1 1.0 Wdo, If Lhase
voltage readings aw norma, check CHID and
A1

3. I rone ol Lhe abave comdtions apphy, refer o
gL B2

4. For kigh freaaency (1W and 10M ranges) frigger
ar gate aroblems. sl the controls &5 1allows:

FHECHSTART FREZ 20

FARZ MULT: 14K
SYM: i3FF
MCCE: TRIG ar GATE

iDepends on sympiam-
CGATE prefared)

G4

www.valuetronics.com

Injocl a 16 MHZ 1 Wo-p Trigger signal and reler o
ligure &-0.

€313 Yoltage Al VCQA IN Conneclior Kol Chang

ing Freguency Froperly

Impraperly s&t controls:

1.

2.

Excessive VLG IN vollage for dial seting (maxi
i inpt vollage is 4+ 0.0 Voo wilh FRECYSTART
FRED sei 31 .02 and tha Frag WERMIER turmed
S

WMGGE (AU GEMY incorractly =el to FM

Funelicnal Dlack 1s¢alian”

1.

Gl FREQYSTART FREDQ 10 2 5. FREQMLULT ra 1K,
and Wiz W wilh ng inpul Megsure voltege
ac-eas BEE ard RIT (-2 8 Wig). 1n additian, Bs
ihe frequency dial & rolated 1he voltage linearly



TAIGGER OR
GATE
FAOBLEMW

W T TOGGLE
T ECL LOW
-1 BEY) WHEM MAM
PAESEELC AMD
% LEvE
VERMIER

il

TR £

ACTATED?
CECK U2
AN TOLGRER tam e PULBEE ECL MIG YES
GUICE B4 1D - 0.9%; FOA 10113 WHE'
AN TAKG BUTTOMN
PRESGED™
k| r
CHECH LU REFER TQ
AND TRICKIES TRIG BASELINE
GUIDE & 4,10 GLIE f 4 1
Figura 6-8. Trigger Gate Troubleshooting

TES

LS

TRIG 0L

REFEH
—0 TRIG
BASELIRE Lidi L
E.q.1'

Figuré &8,

CARTLRC LR
(10 ra MILGE IH

HIG:H FEFC
TRIGGLMGATE
JHUHLEM

BE &L USTEC T
ATTAIM AN ECL LEWE
FULSE AT L

e

CMECK W1
FANS 2
THACLK:H
AMD 0 SEOCIATED
CIRCUMAY

rHECE,

U4 aMO
AGEICIATED
CIRCLTRY

High Frequency TriggeriGala Traubieshaaling

tracen FREMSTART FRFG settings wilhin £+ 3%
tull scale il funclions property, chack RGY, AGE,
PED ared assocated cirggitry, bol if nol, el 15
paragraph 6.3 11,

6.3.14 DC Olisat Mol Functioning Comectly
Improperly =81 conlrols:

1. Sigral peak plus ollee excesdng + o — 7.5Y

(with a Q00 lgad), o £ 15Y Opsr oot

Check CUTPUT ATTEN mince this 2's0 atlen.aies
autput offsei.

www.valuetronics.com

Functional block isolation.

1. Wenlfy power supply w2l Iages are within = 5% of
Acminal woeks 153 Rar 100 myYpo of ac ipple. o
nat, refer 10 paragraph G.4.1,

Take e falldwang vallaga measuraments with
the DG OFFSET bullon depressec and |he DC
COFFSET contral rotaled cwe

gh Tha jurclian al AZED ane GI1E should wary
frarn +B.CW [ — B.OW.

By UZ pan 2 sheald bald =1 0 0.
-3



Cr L2 g & showld vary Trom — 1 GY 100 + 1 0y
(Dehing ol hig volage is ypical pegaase ol
conslanl camporsation by L2 of warighions n
outpat lriansistar Surrenls.)

4. If rone of Lhe abows conditians apply, reler 12
parzgraon &.4.15

£.3.15 Varahle Symmeatry Prablems
Impraperly et canrols:
1 BYM buYion is incarrectly extended.,

2 Mawe: When S¥M is depressed the auiput fregquency
shiould ba one-ienth Ine selenied trequendcy.

3. DC affyet is averdriving the ouipul amaolifier,

Functional black izcdalicn:

1. Marily pawer supply wvalages within =+ 9% ol
ricarminal wilh 1855 Lhar 1390 myypp al ac ripple H
nat, réler Lo paragraph 6.4.1.

2. When the voilaga al the right lag al RBA
{Y"ERMIER!MEYM CW) iz —18Y and when the wali-
ago at the left log of AR (VERMNIERSYM) ig
= 13Y, rmeler 1o paragraph B.4.2, 1T not, chack BRE
ar«d SYvH.

8.4 CIRCUIT GUIDES

Cargint quides prow de listings of vohage fevels waye-
‘o, and linls that, when osed with ihe achematios,
are elplul Imizolatieg fauty crguts, Table 6-2 15 an
index O ercuil quides.

Table 5-2._ Ciroull Quide ll'l-'ﬂ_ﬂ_:[

—I:'.:_IT-:uH Guide Faragraph
Power Suppy 541
Current Source Gag
Lanp Delay Compengatian 43
Current Switch Gaa
Hys larosis Switch Gas
Trigngw: Huffer Gag
Zera Crossing Detectar 64T
Sync G485
Capacilanse Mulgher G489
Triggen G410
Trig Bascling £.4.11
Squarc Shaoer Bd41Z
Sine Gonverter I E4.13
Ereampliier B.4.14
Culpul gt her Bd15

Bt [

www.valuetronics.com

E41 Powear Suppiy GQuide

1. To delermne a fauly powsr supy, chack lor
Lhe woiltagas given n table B-3

2 If Ime regulator input iz Bad, remowe PGS oand
chack for:

3. SNeiled or open diodes (CR1, OR2, ar GRA).

0. S3Nciled gr apen capacilors at the npul of
1hc raguiaglar,

<. Ehocl betwsen the regulaior metal roont-
ing tab ardd Fassis ground.

3. N Ehe regolalie inpa? is gaod, chegk lar;

3. Shoried or open capacitars a1 the autpu] of
ihe ~cgulatc.

B 3hor oclweer regulator metal mounting
tab and chassis ground.

C Excessive Inadiryg by main board circuils,
to wenfy, M wrnper of lhe appropriale
SUply,

d If all of the above condilions appear nor-
mal, replace 1he voltage egulakor.

Tabla 6-3. Power Supply Checks
Musimym LT ER T
Reguistor PR
It Culpul
Valtge Ripplw Ripgie
Supply Tl rmnos 1] =M
* 13¥ Belance L v §ac -
1
=13y sl 15 vas 10 mv
-9y o] 15 vas 10 my
= By P30 15 vas 10 mi
- B A L) 15 Yuc 1 mi
= F +1 15 W 15 Vuc . 1} my
= 5 +=1 15 Wac 15 Yue 110 mi

ra% WEasurad balwean + 15 and — 15 gubplias,
M} Measura and (e + 15V sapply (¥ 5l
gy — 12 apply = — -V yg £ 01,

E.&42 Curmenl Saurca Gulds

Top of Dial Check: Sel the controls As 1allnees: then
poiformn e Shicks o fable B4,

Canlrgl Selling
FRECHETART FAED: 2.0
FREO MLULT 1K
VERMIER FREC AL
S CHF frstended)



WCE M Gisconne:ied
SWWODE (ALK (3EM) B 2T by

YC G Check: 5=l tke contrals as loliaws; Then perforrm

Varipble Symmeiry Check: Sel the conirols az
gshown Then measure the wolage across resisiors
NE4. RE= Nab, BEs BAS and F97. The measured

1he checks ir saale £-5.

Gontrel Salling
FREC =TART FRAEG 0.2
FHED MULT 1K
WENRIER Ful cow
Ev'iA o featendedl
W I PO YOAC P

BACHTIE §ALIK (GEM)

ALY OUT DMLY

Tahla &4, Currend Sul._l_n:u Check (Top cf CHal)

Test Polnl Daslred Results
L4 pin 7 -5 x 5Ydg
Lhapins 1. 2 -5 x S Vdo
kepsure acrass RAZ +38 + 3& Voo
LIg pin B _ -0 3 x 103 Vde
Meagure acrass RB4 and AZ3 | +38 + 38 Vdo
i3 pin 6 = .01
UT pin & 102 = 102 Vdo
Measure across ARG and AT | + 38 x 28 Wdc

Tahle B5. Cumenl Sourcs (WCG IN)

Test FPoim

Dazirad Ha:uhim

LI7? pin B

+14.38 + 1.44 e

L3 pin B [disconnact V&G W)

—14.3 = 1.43 vdc

0 MMz Range Check: Sel the conlriis as shown
belaw, then perla m Lhe checks in 1ake &6

Conlrol Salling
FREQISTAAT STOM 2.0
FREQ KL 1084
YERMNIER FEL SaL
S'r'M Ot (exlendad)
YCGE M iscornecied

MODE [ALUX GEM)

ALE GEM DMLY

Tabla 56, Current Source Check (10 MHz Renge}

Tast Painl . Desired Reguits
Measure across K9 =59 + QWA
Meazure acrass FRS +605 + 51 \VWde
LA pin & - HE o+ G Wdc

www.valuetronics.com

viltages shauld read =+ 3038 = Q4

Conlrol Saltings
FRECWSTART STOIF 20
WEMAMIER 12 o'clack pasilicn
| Disconrsaclad
FREC: MLUILT 1K

EYh

{n [depressead]

.43 Loop Ceiay Compesnsatlon Guids
Set e contide as shown. then perlarm the Ghecks in

1anle B-7.
Controls Satingn
FREQISTART FREG PRt
VERMIER FREQ AL
VGG M Disconnacted
FRECH MLILT 1018
SYM 011 {ex"endad)

) _'[ghlt 8.1. Loop Dslay Compensalion Thacks

Tasl Poind
1 oardd O emtbers

27 Base and colechor,
232 DAse

22 calkteckar

22 aad 04 emrier

_Pl_-sl_rld Rasults
+ B2 & 92 vdo

+8.5 £ 89%d

+OE8 + OF Y
- B0E = 91 Wi

3 aned 134 Dases. | - B2 * B3 Wdo

23 walleskor L

a4 salleska- 43 &+ 42 do

O gl 4 —16 + 16 Y
[+ Peak relerence:

‘N mn 9 =217 A 22 vos
[= Feak releranca)

8.4.4 Curranl Swlhich Quids

Sel e contrals as  skown. Lhen laks wawalonm
measurements Seler b hgure 510,

Contrals Satlings
FEELSTART FRFO A0
FREQY Wi T 1K
S 0 textenged)
B OE COMNT

611



1
i
PLEY = = =l g —— g
Z!__A__‘é_ — —4¥
cran anoe [ L d_ _ i Y

426V~ — - - % ns
| TRANSITIINS)
|
010 BASE | N I T
| i |
1BV — - 5 N2
| TRANSITIONS
Q10 EMITTER | — 1 _ ey
1
i
|

|
R J—
« 1.4 N: _]q; _Q,__ & 0.4
CRICATHOREL — |~ i .o N -8y

Fd YOLTAGE QRGP

Figura &10. Cummeni Swiich Wavelnrma

6.4.5 Hyslerezis Swheh Gulde

Lo 1he controls as shenwr; then perlarm the chacks in
table 6-R, erd take wayiorm Mmedsurements. Refar 1o
flgure &-L1.

Conlrols Latlings
FRECHSTART FREQ 20
FREG MLULT 1K
S ]
MODE COMT

Table 6-3. Hysteresls Swiich Gulde

Teat Poind Duiudw

10 in & a5 k0% Vo
1+ Prak relerenca)

g pin 9 —38 = 28 Vde

- [ = Pegk ralerence)

Q7 ard O8 emittars 30 * E-_'-_"I:I-!:

G-14

www.valuetronics.com

-0 -—-— —

WD FING
5 AHG 10

0By —— = —q—_——— ——
WUt PIl A I | -l -[
L — —-18W

L
o

|
- OBV —T—-{—— —_———
M0 FIN 8 | —[ R
T
(|
-u.av~-|——— - —_ =
VAN 2 ' I 1.6%
| | -
' b |
—-DEY ——- — - I_
U5 FIM 3
I___ - e —— =1V
] | |
+ 7Y = i —_ —_ [
7T COLLECTOR i
—_ _ — —11¥
1 1
L
©T BASE ; ] T iy
I r_ B -
(.
N ————r—1- - |
{18 BASE ! a2
Figure &11. Hypiamasia Switch Waveforma

446 Trimngle Buffer Gulde

Setihe conirals a5 shown: sher perform the crecks in
Wble 59 and ke wavelorm mensurements. Heler 10
fiqure 12 If, after sgtting the conires, the Qenarato:
loop does o run, il FES A EZS and injecta = 1.0V
frianale inio A45

Conirply Sailings

FRECSTART FREQ 20

FREQ MUILT 1K
S o
M0 CONT



Table 6-4. Trdangia Buifar Chacks

Tzl Point Desled Retults LD PIM 14
&1 dran +65 = EB5 Vs
12 emitler 0.3 % .03 Vpao lrargle, L1 BN 16
offs@l — 10 + 1 Ve L} _ _ | e
2172 base 0.3 + .03 Vpp liangle, | _ ! — . —Dav
offsel —0 3 + .9 Vdc LD F 14 |
—_ —_ —_— - — 1.BY
213 collector +50 % 5Vds D!
—_. - - —_ - - —1.B¥
Ui PIM 12 I I
- - _ —— -2a¥

fln TAWG mpde, ne ngut, soHage iz — 1.2 Yoo
Figura 6-13. Zern Crapsing Dalector Wavafonms

0311 SOURCE (8|
FUNCTIOM: SINE 0 TRaaNGLE
—_— —— 1Oy
| f113 EMITTER % .. OOV
U% PIMS 2 ANHD 3
011 GATE, "/"—Jr + ---1m
M3 EWITTER &) - - —_—— — -Day
LS P 10
L _ - Y
12 GOLLECTOR,
311 BASE |. - - -— !_—a-.a'.r
1M PIN 13
- - —_—— i
FUNCTION: SQUARE
L#2 PN A - - — _ -Da¥
UEPIN T
- - - | _ -vav
(af Reguiras & X10 Proba ihigh impetance - - T —-0.8¥
L& FIN 13
- - _— 1B
Figure §-12. Trangle Buflar Wayelorms ALL FUNCTIONE
A - — —ay
UE FIH 13 [ |
:_ - - — _—— -1
'I — . - - Ay
UE PN B
.47 Zere Crogsing Detector Quide - - - _—— - 1b¥
- - — _ -0E¥
Yt the conircds as s=honn; Thon Lake weaweelrm :
rncandrements. Asfer 1o figure 6-13. LE PN 15 b I -
| - — — — — — — 0
Conirply SeHings :— - —_ — 4 5O¥
i [
FEEQUSTART FRED 2.3 cowectoR || N T T
FSEQ MULT 1K [EYNC OUT DPEN CIRCUIT)
5rM Qan
MODE COMT Figure 8-14. Sync Wavslorma
£-13
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648 Sync Guide

Se1 the conirols as shown tker perorm the ghacks in
lable 610 and 1a%e waveform measuremeniz =ee
ligures §-14.

Conlrcla Sattings
FRECYSTART FRES  *0
FRECH MULT 1H,

SYM o
WODE CONT

Teble 6-10. Sync i:hll:k__

Dcaired AL
Eumallan:
Snm or Tikirgle Funeion;

Teal Podnt ‘W SOLAnE W
R4 cazhrdrn 17 2 13 W -5 = 5\"l:|-!:
I_,u pirs A e I: 1+ .7 ¥ —-d3 = A3 vd;
L pirg 7 a1m 11 18 & 16 Yoo _na = 08 vde
. UG e 1BYEIE | —1E + 16

649 Capecitance Multipliar Gulde

Set the controde as shown. 1hen lake 1he wavelomn
measyurarmant=. Aelar 10 figure B-15.

Conirols Sallings

FREQISTART FREG a.n

FREC MULT 1a
SYh Mt
MOTHE COMT

e _+ 1RV
. — 415
T 4 BRY

—— —hHE
—- -B3¥
— - 11.5%¥

Figura 6-16. Capaclianca Iullulnlilpﬁlr Wavetorms

E-14
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8.4.10 Triggar Gulde

TEIG or CONT Chack: Sel the comirnls as shown;
then take the wavetorm megsuremenls. Pefar o
tiguie 16

Conirals Satiinga
FRAEQISTAAT FARED 2.0
FAES WILILT 1K
MOCE TRIG or COMNT
TRISG IN +1¥ 1 kHz Square
wars
—_ — —_— +1¥
JE
{TRIG INp N - — =1¥
H d
U112 MM S : : Variga Datwsent — 08 pnd — LY
Il 1 23 TRIG LEYEL in rotatied.
|
| _! - - - 1
U12 MM A
| —_— — e — 1Y
_— — —_———— =0y
U4 FINT
- —_— - — -
—— N — — - =AY
Lk FIN 3
—_— —_ —_—— — =AY
L)
L4 PIW 11 : : — 5.0 viko
'I__ _ OBy
L4 FIN 14
- a — 1.0
L4 FIN E - - — — — - Dhiv
FILSE 'lu'l'IDTH | /-\
12 ny __I_ |; ; L _amy
| -
U4 PN 2 - - = - == 0.8y
PUILEE Wb TH: |_|
10 ne _ — — =18y

Figure &18. Trigger Wavelorma (TRIG or CONT)

GATE Cheacka: 501 lhe conlrols az shown; then take
iha wawvalarm measuremenis. Hafer 1o figure 617,

Condrals Satings
FREQ'ETART FREQ 20
FREC MLILT 1K
MCDE GATE
TRIG IN + 1V 1 kHz Square wave



—_— —_— + 1y
B
TRIGIN; | _ __ - Y
1 1
I % |
| 1 | Warps batwean - 08 ara - 20
L1z PIN 5 : I | &8 THIG LEVEL ig rolated,
|
1 L __ -1
L T
| _ — e -1EY
| r
| o __ — __ -D&v
Lk PN 7 |
[ _ _ —18%
—_ — __ _ —Daw
|
Lk PIN 3 |
[ ! I__ - _— =1y
(I
[ '
U4 BN 11 | I =07 Wdc  (ECL HIGH)
| [
| | r
| 1
UAPIN 12 : | —18vde (ECL LOW
t |
[
Pl
U4 PIM S : : r - 18 Ve (ECL LOW)
1
| o — e — — — — DY
Ud FIN 2 I
1 _ - _ -8V
Flgura 81T, Triggar Wayelorms (Qale)
6411 Trigger Basaline Guide

Trigger o« Gata Mode Problems: 5e1 the contis A5

showen; then Take Lhe wavelorm measdrements Beler

1 ligure -1 8.
Contiols Satlimgs

FAEGQVSTART FHED R

FREG MULT 10k,
M i3
MCDE TRIG or GATL

iDepends on Symo-
fom—GATE pre-

1erred

TRI{G LEVEL Anproximalely
cenfered

TRIG IH = 1V 10 kMHzZ Square
wWEYE

www.valuetronics.com

ll.a J
(TAIE 1K} L L L T

| -l — —__ . - _ __ -a8g¥
LS P 12 :||| 1 !A_ A:mn:
(TRIG CHLY
- e - i - -1BY¥
_ . e _ -dav
L5 PIN 12 '[
faaATE CML
: " _ _ —_ —tav
SR —— e _ apaw
Y 'RE :
- _ R - Y
L S S T
1
UG PIN 14 -
— _i [ . 1Y
P! : |
Q17 EMITTER | | | =15 & 15 Wdc
T
_ Y T 1Y
Q1B BASE | I_
__:___ - e b _ —tgav
| _I _ — e 1Ty
[
Q1% EMITTER | | L
S 3oL __ -oww
[ |
1o I
I |
QX EMITTER | | I
ANTH I | 5+ & Wdc
oz1 EMITTER | | |
] 1 |
(. |
P! ! o
| e — —— + 1.
13 0.0v
|
EMITTER I

Figura 6-16. Trigoer Basellne Wavafarma

Continuous Moda Problams: Set the conlrols as
Shemmey; thien fake the wavelorm measurmen;s Befer
1 Ehle 511,

Gonirals Saliings
FREWETAHT FRLO 24
FRED WMLUILT 10K
ST M o
MODE COM T

G-15



Table 6-11. Trigger Basellne Check {Continusus) Tabks €-13. Sine Canverter Checks
Tegt Point i Daziragd Results Taxsl Paint Dasired Regulls
Llh pin 12 ' -8 + .0HYdc Junctor +14.8 & 1.5 Wdn
LS pir 14 | 18 = 1ayge  F170 and R173
Q17 rmitler | —15 x .15 %dc Junetrur —-14.8 + 1.6 \de
A173 and R174

1% ha=e | +26 + .26 vdc -

- L3 pir 2 [0.0% [Full scale
1% emitler + 1.7 £ 17 Wdc currem = 2 mdb
20 amitiar +E55 = 5RYdc
021 emifler +55 ~ £5Y%de 6.4.14 Freamplitler Quide

119 rmiller

= 1.0 friangle

B.4.12 Sguare Shapar Guide

Bt 1ne cortrolz as shown; fhen parform the chacksin
iable 612 angd rake wAvelarm mersuremenis. Asfer

0o fgure B19

Coanralg

SaHings

FRELISTART FRETQ] 24

FREL MLILT 1K

S o

K{ODE COMNT

FURCTION Sua Table E-12 and

Figure 5149
Table 812, Squara Shaper Chacks
Dexlrad Results

Test Palnl | Sine or THangls ! Equlr-u___
Q22 orminer - 30 % 3vde - 30+ 3 Wl
Udpin1d | -08 % 08%¥ds | -43 = 43 Yo
Q26 base -048 + 0B Ve —d4.7 & 42 Wdo
CE2E cmiller -1.8 :_"_.15"-"!:]!: -q4.0 = 4 Vi
CHZ4 anede . +18 2 ABWVIC | 1.5 £ 15 Ve
B.413 Sina Gonvartar Gulde

Set 1he carlrals s shawon: than pe -ferm the checks ir
iakle 513 and rake wavalorm rmgasurermants. Relo

1o 1'gure G-20.
Conlrols
FRECWSTART FRECQ
FREGC: MULT
=
WOCE
FUMCTIOM

BB

www.valuetron

Sathings

2.0
1K
CHI
COMT
Sine

ics.com

O Prablems: Set ihe FUNCT DM contral (o O0G. 1hen
perfarm 1he checks in (able §-14

Table 8.14.  Freamplifier Chacks (D)

Tesl Foinl | Desired Resulis
"M pin 2 +14 B8 = 1.5V
M pin 3 | -7t ovvee
M pin 13 -14 x 14Vae
LH pin 9 ~0.7 + 07 Vi
U1 pin 4 0.0 + S0 m
L1 pin £ a0 + 10my
111 pin 12 +54 + 58 vac
U1 pin 11 +BE + 66 Vde
27 base Lj—E.E- + 36 Ydo
027 emitter 103+ 1 vde
328 collector +113 2 1.1 vde

VIFINT

L3 FN B

U3 Plras

U3 PiM 3

L FIMA

Figure §-20. Sing Convarler Wavelorms




SIHETRIAMNGLE SCHARE

I EMITTER
| H
1 I__ —_ I — =Dy
L PN 12 |
l_..__-._ — - —— — — = 1.B%
I - — —_ — — =iV
a2 RASE =18 £+ 18 Yde | I
A
| - — —_— I__ - 2.2
I
215 Base -8 x {AvaOC I
|_._—._. - —_—— — — —38¥
|
—_— —_ —_—— e — 1AV
r
223 GOLLECTCR 12 + 13 Ve I |
: - - — - 1.%
|I — — ——— — ¥D&w
2% EMITTER - 1.2 = 12 Wdkc | |
! - - —_— —-1.2
'I — —_ —_—— — +0.ay
CR21 AN HE 0d + 10 mde |
: - - - l.- - =fdv
'I i — a1
Qi EMITTER -15 £ .15 ¥d I s
—_ —_ - - — =R

Figurs B<18. Squany Shapar Wavaforma

Function Prablems: Sa1 1ha canlils a3 shown; 1hen B.4.15 Outpul Amplifier Gulde
. F H
toke the wawelarm measurcments, Befer 1 Tigure el the conlmls as shown: than 1ake the wayefarm

B2 rroasuroments. Raler 1o 1akle §-15
Coandrols Eatlings Controls Satlings
FREQ!START FREL} a0 EUNCTION oc
FRECH MULT 1K O GEFSET o
YR ]
'F-“L?h'f'gmm g‘?'ge Table 8-15. Output Amplifier Checks
1]
Tazl Peint [ Dezirad Besulia
R b o R Bae £107 2 12 Ve
073 BASE A0 Err s | 4! 1_:!: 17 Wide
I— —-- - - - - — -0y Cammzizlca + 19 * 149 Yoo
- - - -— ———= 18 gp Coalharloar +000 + 2.3 vic
EMITTER | ] L o e Buse HEALEREL:
51 Ermill 113 £ 1.1 wd
Figure 6-21. Preampliflar Wavefprms | EMiler T G
. G orlar -19 + 19 Vae

BT
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Table -15. Outpul Amplllier Checks {Contingad)

Tesl Folnl Daslirad Rasulls
031 | Collectr - ox 2NV
Base +133 = 1 5vie
e Emitter +15% + 1.9 %Nd:
| Zaollectnr + 0.7 + 3 Voo
o Emirte- +100 =+ 0E v
L Colectar + 275~ 23V
3 I Em.ter +0O0E + DI5 Yao
CRET Cathode + 23+ 75 do
Anade + 06 — D§Wde
JRE IFpat + 31 + 31 W
) Cauip + 74+ AN
L34 i lector —228 x 23V
! Basz — 143 + 18V
[t Emitier —19 + 15 vde
I Collector —0.05 .05 Vg
Qi Emriser -5 + 005 Wl
Caotlector -+ 21 Vde
Q4% Emitigr =DA% 05V
CR28 Anpde 23 + 3 vde
235 Baze —{1E + J&Vde
' N —31 + 31 Vde
YHE AL —213 = 21 Ve
ouT —234 = 2avie
Uz Fin 2 04 + 10 mvde
Fin ﬁ_ — 045 = G5 Vg

65 SWEEPMOD BOAAD TROUBLESHOOTING

WARMNIMG

With the covers removed, dangerous
vipltage points may be exposed. ontacl
with any af thase polnls could cawae
gerlpue injury or daalh.

Table E-14 gives an incod Ol Cammen SeeSenmnod
board sympiaoms For eddh symplom o 1roukese oot
ng guide g referenced (Paiagroohz: €.35.1 1wowgh
G531y ihgl, when congsihy e lGwed, wall l2ad b2 o
solution M the problem

The froublesncating guids 2 arangec in shree 5
evels.

g-14
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1. lcenhty impreperly sat contros,
2 lzolate the faulty functiaral blocks
3 lagnhfy 1R 13uiky ¢ rowt or component,

Indiv dua comporert rouDleshoohng 15 greh i para-
qaraph & 7. recommeanced 1850 &quipmert s given in
oaragraoh 5 ¢ ana circuil schemanss are n tho bacs
1 Fhis mangs

Im all prociems:
t  [oable check for proper confrol se1ings,
Lalinsaie or e ail calenration 23 a problem,

pE

. Inspeci camponerts, wir ng and circo o ros for
neal damagr

4. Recalibrale sz neceszary alier cirguit repa:T,

Find the instrument symplam 0 taole 56 and pro-
ceed as drecied 10 the proper  frogbleshaoting
paragraph

Tahle §-16. Sweep/Mod Hoard Related Problams

Symptam Parmgraph
amplizude kiedulation A1 FLIMC 0T 651
iglorled o Migsing
All 'Wavaorms AL sk QLT Gistoried G52
£ Migigrg
Cutput A1 AL BYMNC QUT Disle- lagd oo GRa
MzEing
coop Wil Mol Oecillate 6 5.4
Ahnarmal Wavelorms QU OUT) 6 5.z
Ywauveionm Semmatry Ool Gl Speedication 6 5.8
Incoi-ez] Frequences BET
Loop Qge llales In ALK DaER OF & RACICHE 6 &kH
AL WCL ‘npul Has ko B'leed 6549
Warlable Sypmmayy Bad AR
o Inlernal FW 5 5.11

.51 Amplliuge Modolation at FUNC OUT
Digtared or Misging

Imarooery sl conird =

1 alUX GEMN MODE and FUMG (Maw Genarglor)
awilches must by 2e7 10 A0,

2 WIDTHAF AR warmitn mosl ndl B ally Sow.
ALY GEM and ran geraralor Ireguency 100 Gy,

BACICE (Mai Goendraor] swilch incarreclly 201 160
TRIC ar SGATE.

L. Combingnon ol QUTPUT ATTEM and AMPLITULDE
CONrOis escRERNEY redacing signal,

g, [0 OFFSET avercriving arnplifisge.
Funeclional block sciatior:

H th=2 amp ilude modulatied sigra! al e lunclion Cul i
dislored ar missing reler W figure G-22,



v 1.5Y

TRARMGLE AT

Ly M B
k]

REFEFR TD

L=

PSHELSE FLUMCTION
SenTCH
i L adn
LA YT WS R

AIPLITLOE
MOPUML ATICH

MISSING

FLUHICTICN OUT

PIATORTED OR

TRIAMGLE AT
LT MM
1

&5
TRIANGLE AT
B CUT
bl

PEFEH TD
AL DT
AMFLIFFER
GLICE
B.BEw

YES

www.valuetronics.com

CHECH MODE
ST CH
IPMIEE Mg
=D L R L PO

vES

+ 1,05y
1M EASUAC
'WITH HIGH

rES

"MPEDANCE
DEYICE)

MalH GEMERATUH BLARD

'

CHECK WDOF
Al 1GH IERERR
MODE BOARS
Sl

1
EINE WAVE rEE
AT F198 1
7 SWEEMMO BONAD
10 +03Y
SINE WAVE QIME WAVE
EMITTEA 028 ATUT RIN T
] 7
3 ¥
PEFER T CHECK RAEFER T
E'Hmﬂmaﬁf& B LN SEITER CHELH, AMPLITLMOE
""EEL“DES et PGEMERMTOR BORRA d1 R g MOOULATOR GUIDE
ANG R4 S50 1.7
2w
THIANIGLE AT YES
THE JUNGTION OF
AI17 AHD A118
¥ i
RFFER Trs MalM GEMERATOA BAOARD
Ak LpE
WOOULE 10N ¥
LEVLL SMIFTER
GUIDE 662
r 0w
MO MOOULATED YES
L QIGHAL AT
SAEER MG BIAAD JIrPIM 1
¥
=
AW
MIDULATED MO LATED TES
SIG;IF-L A SICMAL AT
W 2
]
AT‘EEEIHTJEE ChECK =UNCTIAN AEFER TO
AOOULATION CHECA SAITH APLIFLER
RECENER J1 PR IGERCAATOR GLIIGE
SUIOE GAT HL-AHLY ZWEF 414

Figure 8:22. Ampglitude Modulalion Traublesheoting
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Laow
WILL HLT
CSGILLATE

ENEERI 0 My

NS

Cud AT LEAET GHE

FES

AANGE JUMRCTIOMN
41 N0 R
1

l

FEFER TD
TABLE B17

= G VYFS

A1 U0 M T
=

+ 0.5 YE%

-3Ad
ATUZMKWA
a

YOILTAGE

Lt WA EFORME
SAME AT L2 PIN 2

CHECR
ANC 12 PIN &
1

WY Lox

MO YES
' AT LM P 12
a
| L
LEELCK MUODE
anITGH CimECH CHECT CHELK
SWEERMOD g CR13 1]}
BOARDT
WG
Figura 824,
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Oacilisdor Loap Fallure

¥

REFER T
AMPLANTULCE . o
WMODULATCR
B.B.B

TES

LIFT mn AT ETD
AR IHJECT &
+ 23 TRIAMGLE

F -
TRAMGLE
AT 2
AN
T

HO

SHGPET U1d Pivd

T3 SSHUUNL
%

0
GAARAE
WAVE AT
"3 PIN E
T

"/

b}
REFERA T
MO ATHIN
CENERLTOR
LOGE LIS
b

G-20

REMCIYE
Sr0RAT
L1 PN

Ll
ALUMAE
WaYE AT
M3IFRANA

SHELK
1] Pa,
Flh, A1

RMEFER TO
WIDILATICH
[ENERATAA
LR O

B6Z




652 Al Wavalorms Al AUX CQUT Disiorled or
Missing

Irrprogper y et controls,
1. AUE GEM Frequency set [oa law,

2. alx GEM MODCE ros; be sel 10 FM SWEER, A,
cof ALL QLT QLY

4. WIDTHMAF AR mus? nol be Aol cow,
Funcoang Bloek isalation

It al waveforms a1 ALK DUT remaing diskarmed or
mrissng, reler to liqurs 6-23

8.53 Output Al AUX SYNC OUT Distoried or
Mig3ing

Improperly =21 coni-ols:
1 AL GFN frequency too low

2 AR GEN MODFE incorrectly se1 to SET FREQ ar
SET wWIDTH

Funchinnal Block 1=o.ation:

ITa + 30V squase wave i3 g1 L1Y pin 2. reler 1o para.
araph & 6.4 i not, refer 10 parsgrapn £.o 4

6.5.4 Loop Will No1 Osclilale
Irprooerly =21 oontmals;
1. AU¥ GEM frequancy set laa ow

2 AUk GEM WONFE incomresty sef 10 50T FRED or
SET WIDTH

Fungtignal alock scation:
IF the loop slill does nel 2scillate, reler o fiqure B.24.

6.5.5 Abnormel Waveforrme At AUX QUT

1. Abnormal square weve sine ardd trigngle normial;
If & + 2 AY =quare wawve is present 31 the cathode
ol R4, check Tunclion swerch (Sweco'Mode
board] SWa-A

If no1, reler I paragraph 4 6.5

2. Abnorrmal sine wave, squanre and triangle narmal .
Ifa £33 5% sir|e wave is prasen! ai UG pin 6, check
e funchoa swatch (Sweeplbod board) SW2-4

IT not, reler Lo paragraph § 65,
3. Abnorrreal triangle, squAre and sine nommgl;
Chack [uriclion sentch (SweeprMod bogrd) SWeE.a,

ALL waWERORRY
AT ALK 3L AHE
LETOATED UH
LB L

SYWEEFMID ACARD

(1n) YES
+*
LF:"‘I.:;IETI'J.:-S. CHELCE PUMCTICH
: T AWITCH (3WEEF:
Q2ILLATE MO BOARM
mo L T2

Figura 8-23.

+ 29% wES

L]
THIAHGLE AT
W

= 1.0v
TRAIAMGLE AT
Fi%

HO YES

e
SRITCH [EWEER! n:-u'r||=u'
MECD BCLA R AMPLIFIEN
G
E.A B

Disletad or Mizsing Wavrslorms at AUX SUT

www.valuetronics.com
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_Table 6-17. Dscilleier Rangs Check

Incparative Range b Chack
ZENACK and 10012K | GE Rnc W 1-A
ANQEes ooy :

- 1
100 and 10 Cooand BW1-A
ranges only

115 and 103K A46, BAT and SW1-B
range_ﬂnl-,.'

€558 Wavalorm Symmeiry Qul ol Specilication
Impopeity 81 controls;

1. AWM SEM FUME awilch incorreclly g2t 1a ML or
=T,

2 Bignal ‘neotrectly connecled o ALK YOG inpul.
Funclicrmal Blcck 12alaton;

1. Werlly O acress 19 I not, check AUX GEM
FUNC swilch Su2aC

3. RAeler b paragraph 645 1, especatly U1 and 2.

657 Incammact Frequencies
Improcarly sel canlrols:
1 ALK SGEMN FLNC seelch incoractly s81 Lo =

2 Bagmal mcorreclly connestad e AL WOSE npuedt.
30 WIDTHIAFAM incosreclly set dull cow.
Functional block isalation:

H the fraquéncies ara sl inceeracl, refar 1o 1abla 6-18.

65548 Laop Oscillates in ALNK GEN QFF MODE
ImMprdpserly st conlrals:

ALY GEM MODE swilch nol ==t 14 ALiX GEM {FF.
Furelieral block isalatian:

IF the Swasp'tod genseralor conlinues 1a ostillgle,
refar 10 figura 625

BS54 AUX YCG Inpul Has No Effect
Functlonal olock Eoatar
H 1he Sweepimod generaior TeuengIss Are Coiess

AP ECILLATES
IN ALK GEN OFF
MOOE

SWEEMMOD BOARD

N NLE
GHECY WYOOE
SWITCH 1E8WEEP! FHEGH
MGOE BOARDN L1
RIS
Figure 5.25,

=+ 1ROV
ATLUOFM T

~_

i YES

CHECE, CHECH
SH 03]

Loop Oscillales In AUX GEN OFF Mode

-2
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IMTFRMAL
FREQUENCY
WI0NL ATIOHN
PACBLFMS

SWEERMOD BCARD

E el )
TRIANGLE &1
E&?

TES

£a 5%
TRIAMGLE AT
I PN B
7

HEFER TO
LCAOP WILL
T
DELILLATE
Eod

=4
TRIAMEGLE AT
LM

YER

L 3

CHECGH K LW CHECE, MOCE
SITCH 1SwEER, SWYITCH GYWEEP
MGG BOIR P MOD BPJAHDN
EANZ A, W3 D F

Hr}

=0 E\TEE-
TRIAMGLE AT

EaT

290
FHIGMCGLLE &1

YES
IHRYEG

GEMERATCR 80aRE

LD

TRIAMGLE AT

JAa g
o,

YES

¥ ¥
REFER T} CHELHE WL HEFCR [0
AEILLAAY ENLTCH CUHREN1
auTROT WHPEL PN ZOT CHEGK Ja SOURCE
ARELIFIER AC& =0 540 8. alUI0E
GRH N2y eHbA 25 B.L2
Figure &-26. Mo Interngl Frequency Modulalion
E-23
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ma AUX VOGS input), check J1E, J& pin 1 and 2 and RS
IF ot reler 1o pargcrank B 52

Table 818. Incomect Frequency Check
Incomrecl Range Chack

CEAang SW1-A

S0k an:d 10013k,
rangss anly

I and 113 Cooand 5Wwh-A

ranges andy

A13 ane 10083 K
rariga oly

R4 F4? andg
SWi-A

hadulatian Gensrglor
VG Bystern B and
SWi-B

A4 ranges

§.5.10 Variabla Symmeiry (SweepiMcd Board)
Bed

Functian black ispiation:

*

H symrmetry /s noreal in e, S o L furcivons,
check SWE-B, W22 and AY H rapl, refer 1o para-
araph E.5.1

6.53.11 Mo Intamal Fraquency Meodulatlan
Imgroperly 32t cortrols:;

1. FAEBQWSTART FAEG sett 2 1)

2 WIDTHIAFIAM incorrecily zet tull oo
Funectional bloek isalation-

If the swespdmod baard still does nat Trequendcy
modulate the generatos board, refer tg figure §-76.

4.8 SWEEPMOD HDARD CIRCUIT GUIDES

wrgint guickes provide listings of woltage levels, wave
forms, engd hints ihal, when useq with 1he s¢hematigs,
ere helpiul in izoleting faulty circuit?. Tagle B-19 i3 an
irgdey of oircuit guides

Table G108 Clrcuit Guida lncdex

Clreuit Guida Peragraph

Modalation Generation YOG Syglam B

Madulation Gereratar Loop &2
Souare Wave Limiter B.E.3
Maoalatlon Gen Sync Ol Amp B.&.d
St Gonwerie [ BA5
Amplitude Modalarn- BGg
Amplilede Modaation Regeiver E& T
aplitude Maoddalation Lewel Shifter B.5.A
Auxiliary 20iput Amp E&Gd
5.

www.valuetronics.com

.51 Modulalion Generalor YOO System Guida

Bel ‘Fe conirole as shown Delody. Then Dedarm e
cnecks in lable s.20,

Canlrel Sattirgs
ALK GEM FURG T T« R
alrs GEN MODE A
AR W3S Input Cusconnesied

__Table 5:20. VCG System l:hm:lu_-
Doypiragd Rypulin

Tl Falml ALY GEM YERHIER

OCW o )
JTpim fard 11 T =+ 1 mid —550;5-5-“_'-"!
J1pmm | FID 1 +350 * 55 my
11 pun 14 vd o+ v 4.5 = &
J1pin 12 ToE WaImv -r::..'ul,:l-;_-_ﬁl-::-.-'
Lz gir IDared 13 +E£5 + ARy 1 4.5 = d45¥
JZ pin | 114 ¢ 14d¥ +3A.5 = Y
GAY wnodr FAD + BY -3+ -
111 gin & -Td4 + FYT O+ WY
Uz pin 4 and ¢ 4K + dEY -4 5 = AgV
LIF Nk 149 + | a¥ =34 = =Y
ZHY cathrade -r 8 + By +3 + IV

€.8.2 Mmdulslion Ganemtor Loop Gulde

Sal lha ALK GEN MODE switch t AM; then {ake the
wvglarm measu-emerts. Reler to figure B27.

563 Square Wave Limiter Guide

Set the ALk GEN MODOE switch o Abd; then teke the
wigveform measurements. Sog rigure E-248.

€4 Modulation Generator Syne Output
Armplifar Quide

Set 1 ALK GEN Mode switch 1o AM, then Lake wave-
Torm Mmeasurements Refer to figure G20

BE5 Sine Converter Guida

Sat |he 4400 GEN MODOE switgk tp AW then perfarm
My checks in lakle B-21 and 1ake waveform measyrea.
rmants. Falaer to figure 630
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Tabla 8-21. Sine Conveitior Chacks
Test Pnlry_i__ Deslieel Ragulls
RSTAT junctipn =-2.3 %+ i Wdo

|
UG pine e 3. Us plns 2 |
and & _l]_t 10 rmv'dc

888 Ampliiude Modulator Guida

Se1 the contrals as snown; than parferm the chasks n
lable 522 aad ‘ake the wavelorm measurenments,
Reter 10 lgurd 621,

Control Salling
Al¥ GEM WMODOE AbA
WIDTH!AFARM Full ow
Al CARAIER LEVEL/MULL Frll cw
SUPPAESSED CARAIERA CFr
FUNC [Main Genaraton) AbA

687 Amplitude Modulation Racaiver Gulda

Sal the car:lrals as Shcwwn; Lhden e e Shocks in
1able G-23 and rtake wawCiorm mroasuremems. Aelar
10 ligure B-32.

Coniral Gettings
AR GER MODOE Ak
WILTH AR A bd Ful cw
AM CARAIER LEVELNLILL Ful cw
aUFPRESSEDR CARRIEA )l
AL GEMN FLIMNC Sire
FLMC (Main Gernaraior} Ak

E-rt
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e 622 Ampiitude Modulsior Checka

Tesl Paint Decslred Raaulls

L7 pin A +1.40 = C.14 Yoo

L-.ﬁi'"l 2 1196 = 019 YVuo
rricasuredd w Ll high
MECance sowicel

L7 pind -13¢C :T.E-.*.f-::lc o

LI pin & —3h £ 025V

LY pin G — 38 r Q58 We

U7 pirt 1 —1.35 = 213 Vdo

Fpirﬂ_.? 0+ 10 mYydu
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uUr PiM 3

U7 PIR 1

Figure §-31.
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AmplHude Modulalor Wavelcrms

Table 6-23.  AM Recaiver Guide

__ Tasgt Folny Dagired Resulis
LIG pir 3 —147 = 14 Van
LIgi pir 4 +1.7% £ 12 Var
L& pins 5 and A 1 +7 +« 2vie

g pirs 10 and 13 +121 + 1.4 Y
L& pin 11 + 135 + 1.3 vdc
Crd collzcior + 135 + 03
26
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EEE Amplitude Modulation Laval Shifter Guide

341 tha confrols as shoan; then lake the wawelonm

measurarieails, Felar 1o ligure 5-33.

Cantral

ALNK SGEM MCDE
WIDTHIAFAM

A CAAAER LEVELMNMULL

SUPPRESSED CARRIER
AL GEM FLIMNE
FLUIMNG (Wain Generatory

Satting

A
Full Gw
Full e
o))
Triangle
A

659 Auxillary OQuiput Amplitier Guide
Sal tho comrees as showe; 1en lake the wavetorm

measuarma-is,. Fefer [ ligure B-34.
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£7 TROUBLESHOUOTING INDIVIDL AL

6.7.1
1.

COMFONENTS

Transigtor

A franzsisiar is defsclive if more than e vall is
mrasUred ACross i1 basa-amitler junclian in the
gravard direction.

& transistor whan ueed as a swilch may have a
few valis reversa bias yoltage across base emivier
unction,

If Ihe craleciar and amitter wollacas are fhe same,
aut ke base emittar voliage is less than 500 ml
faremard willage (or reverred blaz), 1ha transistor
iz defectiva

& trarsistor is defaclive iF 15 base current ib
larger 1han V0% ol 1% crnitte current iea' culatc
curren:s Tromm volade acros:s 1he bage ardd amiter
EETiSs rasisiars.

In & tranzisior differantial oaic [common erminer
ctpges] eilbe- their base vallages are 1he sarg in
ngrenal aperating condition, or He cna with usy

www.valuetronics.com

Forward "-"ﬂ|1ﬂgl=-' ACrss (M5 0ase et |um:1u:|n
should ba olf {ne collecter current); otherwlse one
€l Lhe transistors is defective

E¥.2 Dimdn

Adiode (excupl & ranerd is defective if thare s gregier
than ong walt jbypically 4.7 walfh forsanrg woltage
acrass L,

ET.3 Oparsilonal AmpliRer

1.

The "+ and ™ —"" inpuls of an operational
amplifier will havy lass than 15 my voltege differ-
ence when operaling under normal canditians.

When the cutpul of thd amphifiar = Sonnecied o
the =" mput (voltags follower eonnection], the
output should be 1he same vixtage as 1ta "'+ "
input volage, olhenvelse, 1he operational amplilier
15 deleclive.

If the oulput vollage slays al maximum posilive,
the " +'" input voltage should be Mmore poesitive
than ' ="' inpat wHEZgE, OF VICE Yrsa; offwisg,
the gperatignal amplifier is defectlve.

474 FET Tranghator

1.

Mo gate current should be drawn by The gale of an
FET tranaisiar. If o, the transsion is defectlve,

Tha gale-lo-sourca wollage iz shways reversa
biased under a narmal qperating condition. e g..
thta Soourcer witllage is more positive 1han {he gate
voltuga for 2ME4B5, and {he squrce woltage is
mara negative Than gate vpitage for 3 ZNS462
Clhetrwiisa, the FET is defective.

N 1o dowite Supplying gate wollege o an FET
saturales, the FET has too karge B Yaa (pinch ol
1ar the cléCuil and should be replaced.

67.5 CapacHor

1.

g

Shorted capaciors hawe OV across Their terminaks.

Opened Capacikerl can e noated (bul nal always)
Oy using] & Qood Capacilér connecied in parellel
wlth 1he capacilor under tesl ardd observing 1he
resuitira] e

Leaky capacitors wall atten hawe a desreased wal k-
age across their termemals.

8.7.6 Digital ECL ICx

1

M

Tre device .5 aperating correct v il 1he eatpul nigh
stale is —JB1 10 —DSEY and ow Slate s — 1.65
=180y

Tne irput must shcw the same fwo levals g in
shep 1.

527
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71 DRAWINGS

The foflowing Aassembly drawings (with pans hs1s} ard
schematics arg in the arrangement shown Delcw,

T2 ADDENDA

Under Wavelek's proquc] improvemeni program. the
Ialast elecirpnic desgrs ard Sirguits are INCorporared
indp each Wavels insirument as quickly a3 develop-
ment ard {esting permit. Eecause o the fIme nesded
12 compage and print instruction manuals, il 13 nol
always porsible 1o inglude the most recent changes 1n
e inifial printing. Whensver 1hls occurs, addendum
pages are prepared 1o sumerize the changes macke

DRAWING

mStrument Schamatic
Chazsis Assarmdly
Ghassis Parls Lishs

Gararalor Board Echamalic
Ganaralor Board Assembly
Ganaraior Board Parts List
Ganaratar Board Switch Detant
Gonaraiar Board Seatch Pans List

Ewooaphod Baard Schamalic
Ewaaphod Baard sszembly
SwaepMod Baard Paris Lis1
Ewoaphod Switch Detem
Sweephiod Switch Parts List

Aear Panel Assarmbdy
RAear Panal Pasts LIy

Frord Parel Assembly
Froni Paral Parizs List

www.valuetronics.com

SECTION
PARTS AND SCHEMATCS

and are ingerled immediately insida tha réar cover. I
N Shsh panes axisd, 1he manual is camrreci aa prinfed.

.3 DADERING PARTS

When ordering spare paris, please specify part
number, circuit ralerance, board, =atial numbar of
unil, and, il apalicakle, 1he function parfprmed.

MOTE

An  axtavmhly  dfrawing nombsr 8 nof
NESesadnily the assembly parl number.
Howéaver, The assemnbly parlt Vst nomber is
tha asadrodly gdrl Arrider.

OAAWING NMUMBER

0000182
O132-HG 1
116 D00

2103-00-2325
[ 171-00-0034

V1 L-O0H0 S0
01 02-00-05G3
1202-00-0053

0 D3-00-084 7
1 100034 7
1 1 DNOHCH Y F
01 0:2-00-0355
1202-00-0SE

Q120052
1101000362

01C-00-0as2
11071000082

T
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