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11 THEMOBDEL 184

WaveteX Mods: 184, the § MM Seeep Genetalor, s oa
reCAHIN source of sina, riangle, sguzre, sosithiz pulse snd
nestive ke wairior g Plus e vuliungs. Frequency of tie
wavefaram is manuaily and srenoteby warfable from 100 ukz
i b idHez,

Tha genorstor can repetitiviiy sween betwern two individ-
atly set frequencios aRd 8t a oartizufar wiEen rate, Tiw
amplitd: of waveforms is varlable from 20V -, toen
CIETEAT maximum, o - B0 66,

BC refurence of the waviiomms can be ofticl noshlbualy
and regatively

The syrametry of the wavetorms . tEH N dou sy adjusralde
from approxkimately ;18 fo T, Varying symimotry ore.
wicas vartasle duty oycls pulses, sawtooti and asyriretrical
sine waveter s,

A voblage veprasenting gunorator frequency, a Tixed-ampti-
tude pedse traire o that frecuescy, ond a voltzga ranp
regresenticy itequency swesp rate are arovided o front
Panei ouTpET,

1.2 SPECIFICATIONS

Specifications {wiretorm, fracuancy, end amplitude -
Hon), operating modes, Fresision faccuracyd, sl wevearnm
Pty fquaityl are Lswsd in the foticwing paragraphs.,

i.2.1 Yersatility

Wavaiorms

Fivi selectable wavutorms, sie Ny, wrisngle N
scuarg "}, posivive puise N . Negative puise -
plusvariable DC outpus. Symmetry of all wieniarm HITDULE
s continuousiy adjusoals fram approximately 119 to 1620,
Varvirg syimnatry orovides virioble daty ovcle puises, saw-
tooik, oF asymmetiiza; sive wavetorme, Sepaain syns cutput
is inciudac,

Cantrol
Frocuensy sar be cortrailed maneal v, with externa’ voltace
(VU] or with insernally yorerasee ramy voltage,
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SECTION
GENERAL DESCRIPTION

Owurating Fraquency Ranga
Freguency sshactable rom 0.0001 He i B ohbitz jn che
feltowing iincar ranges:

AO00Cr . L 0 . . L posm Hz 1o 0.008 Ha

Xool . A B.001 2 to GOk Hz
H{os oo 0. . CGODE M te 05 1
O - 405 Hz to b He
X1 L v DEHe e B0 He
xaec .o L, Q8 Hzw 500 =z
KWL S Hz whkHz
xiaoe oo oL L. B He w0 50 kHx
D E ] CBCOHz o 500 k-
s, oo L, S B RHZ 0B AH

J!I.;D TE

whin SYMMETEY cuntrof iy used, the GLtGUT
frequeticy i dilfivrent from the il indicated
fraquency. The maximem YTty ratio ab-
tairifle s #lse dependent on the Freimmncy
digf setiing.

Main Durgpat

S0 L Th | variable 1o 20V B Nt open circwait
end 10V p-p it S082 load, DT alisat aof wavefores tor DC
it selectec) &s ajustable o £10 voits coen cirguit ami =&
wolts into HOLYL loag,

SRV RS Dt 10 ar - 10wt int opar eireyit
and {} i 45 e -5 volts iato 5060 lead,

Cutmsl de voitage is timited to approximlety H10 vokt
tpan pircuit and eutout currant s Himited to appraxind oy
130 ma

Ourpat ean be avtenuated from 0 ¢R 1o -80dB: —R)dB
in 20 ¢B steps, plus a 20 4B vernisr for contruas varisticn
{20 B vernisr doms not afiect otfset o 1301

Puriza Cutput

Drpat voltage s TTL cornipatiniz, Sise anc fal: tinws are
Barically 15 ks, Sync is normally a symenatrica: slare
waveform: with SYMMETRY contrast ON. it ks rectarsior




Sweep Quipul
SWEEP DUT connactor provides pomingl T+ B volt
{open oirc Uity ramp iom a 6000 source iMpedancs.

00 Cffset

DO wifset of T T of T, wevelorm, of o if
selectari, is adiustubie 1o + 13 voits open Girguit and 25 voks
inito & BOL toad, Qumpul outrer ic fimited o anproxmately
$30 mds, Wavatonm | offsat is Hmited 0 +10V into &N DPen
cirgLit.

QLY Cutput

& e volihoe proportions to e nsantencous frequency
5 the gererator cutput. 0w 15V, opgn crosit 1 kL
suures impadance.

1,22 Ogerating Meodes

Continuous )
Operating 45 & srendard WG (voltage coniroiied genaratort,
fresquuency ouiput is dutermined by front nznet cunol
settings in conpuncticn Wit external conwst voltage af
VGG N

Triggered

Only one complets eveie of puTtpul appears at G042 CQUT
cannector for sach pulse applied to TRIG N connector
{:ar press of AN TRiG switeh?.

Gatet

Same a8 triggered moda excen: that cutput osuiilations
snntinue for duration ot gating signal appiied w0 TRIG 1M
connector {or as the MAN TRIG switch is depressed).

SwwaepD
The internal famp Qanerator Can aveep the main gonerater
up in freduency wilin @ linear rarmp. The end fraguency

noints eay be peliyidunity set and the time for gach ramp
can be varied from 100s t© 1 ms.

1,23 Voltage Controlied Generator

WG Control Range: Uo 10 <(00: 1 frequency change with
extarnai voltage input,

inpus Impedencel B kL)

VG Voltagn: Q1o SV,

YOG Slew Bate; 2% of vande et £S5,

VOGO Lirearity 0.0001 Hz 0 50 khz £0.5%.

7.2.4  Triggered Gonerator

Triguar pulse s TV P 0 L0V input impeance is 10kG,

12

24 of; miremum pulse width is B ns] maxtmuen repatilion

rate is b Mz

1,25  Horizontat Precision

Dint Accuracy (Symmetrical Viaveform)

2% of $uil seake lor 0.005 Hz o B Mz,

A% of ruading and 2% of fuli scate for 00005 Hz W
05006 Ha,

Freguency Vernier
Auproximately 1% of range, Vemier affecis calloration of
frecuency dial.

Tirna Symmetry
+£1%, far 0005 1o B0 kHz.

1.2.6  Vartical Precision

Amplitude Change With Frequency (Sine
Less than G.1 B 1o 100 kHz.

Less than 0.2 48 1o 1 KRz,

Lass than 1 dS to 5 AlHz,

S1ep Attenuatar Accuracy
+0.5dB per 20 dB step.

Srability
Short Term: £0.08% for 10 mirs:tes,
Long Terms T0.26% for 24 hours,

Farcentages suply 1o amplituds, £ offset and main genw ator
frequency in The linear mede.

Amplitude Symmetry
+1% of ampiitude ranoe to 1 mpez for ail symmc?}icd
wawvefores,

1.27  Purity

Sina Distortion

tess than 0.5% for 10 Hz to 100 kM

Less than 1% for (005 2 1 MHz,

Ali harmorics at least 30 @i doam for 110 D MMz,

Triangle Lingarity
Greater than 99% for 0.0005 He o 300 kHz.

Souara Wave Hise and Falt Time
|ess than 75 ns terminated intn BOLLiomi.

Square Wave Tatal Abearrations
Less §han S%.

126  Eovironmentst

Al spacifications listed are tor u5*C 45°C. For operation
trom 0°0 o SB°C, specificatioe: including horizontal pre
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cisiona, arplitvde syrrreetiy, and sine wave distorticn arz 1210 Power
tlest ated try 3 factor of 2.
R dn TR TIRY o TUaN, TRCY o ZZ0V or Zi0W o

129 Mechanical 2500 50 He 15 400 Hz; less then 25 wetts,
Dimensions
10 %928 6 omowide; 5% 14,5 em kighs 108 ins27.3 om NOTE
deep.

Snoeffivutions appdy fram 10 to TO0% of 2
Waiptel sefected! frequency rengs with SYAMAETRY
8.5 12/3.8 ko net! 12 W/5.5 kq shippirg. congol OFF.
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2.1 UNPACKING INSPECTION

Attar carefully unpacking the irstrument, imspect Uwe ox
ternal sarts for dawwage o krobs, diaks, indicators, surface
arcas, ete. B therz e domage, Dle o clain widh: Ve aarrier
who fransperted the instrument. Ratain the shipping con
G i panidoy eaterial foo ase in case rashipment i
requires,

2.2 PEEPARAYION FOR USE

Befoare conneciing the instru-rent 1o ting povier, be stre the
per parsl TIHAMEOV aed MU0 switches 12 oset to the
vaiug ramrast the jine voitage and taat the fuse is cnrreasl for
“he swetch satting, Be sure tnat the piug on tne power oie
i the proper mete Tor the line receptache,

AC Line Voltage Suritch A Switch 8 Fusa [SBI
90 - 110 113 R AL arg
106 - 125 115 Hil 174 e
580-220 iy ¢ 1/8 armp
210763 230 HI 1B o

2.3 ELECTAICAL ACCEPTANGCE CHECK

This chelout sresedon: verii relar aperation., B
wenalbunction is found, sefer o the Watcanty in the frant of
s mangat AR oscilloscopes, RS ooax eabbe 2ot 505
fesdthirg are needad for this prosedure Migurs 2-11

w i )

SECTION
INITIAL PREPARATION

Pragay tha nenorater front panel soetrols as folbows:

Congrol Poasition
GENMODL . . . . . . oL O T
WAVEFORM . . L . L L . .. N
SYMMETRY oL . NORMAL
FREQ Sange . . . . .« . - . . . . KK
FREC VERMNIES. . . . . . . . . . . cag
Fregqueney Diel . . . - . . . P
AMPLITUDE | . . Co e e O dB

AMPLITUDLE VARIAKLE . Full gicrkwise

DECOFESET . L . e 12 8'cloek
TRIE L2VEL . . . . . . . ., Fuiicountercioclonise
SWEEPRMDDE. . . . . . . . . . COMTSWEEP
SWEEPWIRTH . . . . . . . . MAX

SWEEP TIME | 12 o'cleck

Perform the staps in whbie 2.1, Oniy approximate values sra
racuirad to verify operation.

MODEL 154

EDEZ LOADYT  asCiliD
[ SCapE
Pooour

Figure 21, Accoptance Test Setup

TFable -1, Performence Checloout

Orhsarve af 5O QUT

Stap Controt . Position/Operiiion
[ me m - -
1 POWCE S Push o4
2 WAVEFORM o
30 WAVEFOSM L
4 WEANERDEM int
5 YA ERTER 17

Artisan Technology Group - Quality Instrumentation

Sing wave, T kHe, 10V op
Trianmls wawve

St e Waua

Positive muise

Megasiva pulse

24
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Performanse Checkout {Continuad}

2-2

Step Contred Positien/Operation bbserve at 800 OUT

& SYMMETRY v Freclency + 10, decreasing negatve mibs: widh:

7 SYMMETRY ooy [ecreasing positive puise width

g SYMMETRY MORWMAL - =

| WavEFGRM "y (OFFSET! Sing wave, 1 kHz

Fresuency
T FREQ Range X Freguency = 1 MHz
i FREOQ VEHRNIER oewe Frequency decreases by &t least 50 kiHz
12 FAEG VERNIER CAL -
12 FREQ Range X .00 Datact ganerator rurning
14 FREQ Renage KK —_——
15 Frequency Diad 5 Frequency = 3 kilz
16 Frequency Diat 15 Erequency = 50 Hz
17 Frequency D:ial 1 —— -
pE—— I
18 AMPLITUDE Range -G048 18 mV p-o
18 AMPLITUDE
VARIAELE cow 1mV pao
20 AMPLATURE Ranoe ] 1V pp
21 DC GFFSET o Fositive slew; shout +3Y positlve peak
a2 0C OFFSET cow hegative siew; about —BV negative peak
3 WAV EFORM "y [No GFFSET! Triangle wave
Trigger & Gate

24 GEN MOBE TRIG 0 Vide
25 MAK TRISG Push Generate one cycle
L GENMODOE GATED C\de
7 MAK THIG Push and hoid Continuous ™. waveforms
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Portorminee Clechout {Corvthiued b

Step Central Pogition/Cperation Ebsorve at SO OUT
2 B AN THIG Hesiemr [ Wt
Swaep

29 GEN MODE : SWELP Frequency sweens

ElE SWEEF TIME i o Sweep rate ticreases

A1 SWEER TiviE o S ra ki o (sises
Giseowsnist the malile an S08 OUT sodd connest i 1o SWE TRIT: abprve & ramg plus do. Qoneee: B w PULSE SUT,
CUT: observe 3 5 Vv ramg waveform, Conneet it e GOV ohrerve a 2.4V positive puise,

kY
(£
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31

The gererstor front penel coktrols and conrectors are
shown in figure 371 and <eyed o wie fobowing dewrphions:

@

@

POYER Switch

- SECTION
GPERATION

CONTROLS AMD CONNECTORS (3} SWEEPWIDTH Cantral

Tha SWEEP WD M control cetermines the ameunt
o frecueney ehange thatwil: oocus in sveep mode,

After the swesp start Frecuanaoy = osel by lhe
frequency dial, SWEEF WIDTH cdetermines e
senen stod frequency (see figure 3-2),

Fawer is turned on and off with the FOWER push-
Button, The Traguency dial index {1__{\) |bghits wrheny (5‘- SWEEP MODE Seiector

puwer i loroed nn.

Freguerscy Dial

Fraguency sattings of tne dial mugkiptisd By fre-
@ duermiee ouboal reaueeoy,
it freguency swa}p operation, this dial detarmines
s frenueenoy from which swoep is swring.

guaney oo

4

Fhe BWEEP MODE sstector is enehies oy the
GEM MOBDE seisctor {40 set w SWEEF. Afier
the start frequancy of Lhi genorotor is determined

Y
ALY
b

W FFPWINTR ERUE N LAEY

SEYRMETRY
\

R

@G B @

Figure 3-1. Frant Panel Comrols and Cannaciors

by the fregeeney dial @} . the stop frequensy is
datermiaed by the SWEER WIDTH montrol /:3} .
The SWEEP START and SWEEP 5TOP settings
will hoid the outpat siy

2haY P mvrs amed sion

HTITAT
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STOP __ SWEEP TIME |
freq [
. LEveEL
g‘; sweEp
START / / WIDTH
Faco  pE — L
LevEL |
! 4
82 gv 14 A b e
aur \
!
) 4
SWEEP START SWEEP STOP
FREGUENGY SET BY FREQUENCY SET BY
EREQUENGY BIAL SIVEER WIDTH

Figure 3-2. Effect of Sweap Time and Width
on Qutput Frequency

freguencies, respectively, white the freauency
cial @ and BWEEP $HITH control @ are
adiusted. CCMNT SWELEP allows frequency sweeping
zlwvmen e v s

{6)  SWEEP TIME Control

Frequenpy of the intornal sweep ramp, sod s,
the sweep repetition rate, is govarned by the SWEEP
TihMiz sontrod (zee figure 3-2),

|® Mairt Output Contector

Maximum outout of 10V pp signals intge a 3082
wad [20V o open cwsuit) s provided at the
B0t: OIT connector; ail genorator mode signais
are delivered at this connester, See 17} for ampk
ude of oukuut.,

{7)  AMPLITUBE Contral

The AMPLITUDE switch affects waweforms, de
ouwrpat end wineelorm e oifser. Tie VARIABLE
controi affects waveTorms only. Maximum wine-
form amalitude is with the O 4B serting of the
AMPLITUIE contro! and with the VARABLE
contrel fully cw f[zez table 3-%). Amglitne: is de-
creased 20 dB with VARIARLE contro! fuily cow,

Talie 3-7. Maximum Wohage at & dB

@ Synchrarizing Pulse Ourpest Conneckor

A Fxed amptitece {D o about BV TTL pulse of
the ganaratar fraguancy is provided at the PLLSE
OUT connecior, This ouspal oen be used as 2
synchraaizing reference for the main output @ .
Phase of e waveforms relative 1o G sync output
is shewn in figure 3.3,

TTL PULSE L !—l;jl_—iﬁj -

YRIANGLE o e /._\..
FINE o —’—/:\.‘{_/LC\K._

SQLIARE ﬁ“[- _,,.,_}__“__:‘:_,

FOSITIVE PLESE o - L«ml_««?m—f g
MEGATIVE PULSE o-— m_

Figura 3-3. Pulse/Waveform Phase Rekitonshin
and Wavetorm Reference Lines

05
Functioa Crpen Circuit ‘Farmination
VIRV AW pp 1 pp
It 3w +10V O o #65Y
1 D1 10V Qo -5V
0o ERRFIY) THY

32
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(§) Dt OFESET Contral

OFfset of waveforms and dc voltege sre controdied
by the D€ QFFSET control, The WAVEFDRI
switch .@ musd bie i omee of toe Four right-hand
sattings, Center of the weveform relwenes {fig
ure 341 iy skmved positive with clockwize rovatian,
nagative with counterctockwisa rotation. Gffser ang
de woltege meximums arg LY {5082 terminated).

ri-@‘ WA EFORM Setector

Sine 7, , wisngle ", ,endsguarc |, wawe
tarens, ane oositive and  negative suuare pulss
trair: v, W are solecked fer octpot oy the
WAVIFDAK selector, with or withewt de ofset
When settardealisel, he dner <ncis {:Egj controks
tae +5Y (B0 terminetads offset. DO is selesied
far do output with volfage cortrolted oy the inner
knob @

QA‘B Mianwat Trigger Control

in TRIG moce @ . the MARN TRIG gushbutton
ts used e triguer & singic oyl of wavaleon auiput

Guaranteed | (888) 88-SOURCE | www.artisantg.com



2

ard, o the SATED mods, o gaw the outper of
weveforme uvll relaased.

NOTE

The TRIG LEVEL comiral @ rirtist b il
O,

fismote Trigger Input Conrecior

The TRIG TN connecton acezpts ‘...'aitage level induts
Hhat trigger anid gate the generstor v TRIG anc
GATED moikes @ . respectiveiv. Thz trigger
lavel control @ determines the luvel 2 winch
the TRIG IN ingat is accepted for triggering o
ating. A positivegoing excursion thrcagh a voitage
wavel, which car Be ser in the range of - 7.54Y 1o
+7 By by the THIG LEVEL sentrol triggers or
gates the generaior operation,

A megative-geing do excursion Threigh the trigger
teval encs gated operation, Flgure 3-4 shows trig:
weriny anc gating of the generater wavefarms at
tire £7, Orce v
grdeelind ovavefor:

gered or geted, & fab eyele of the
P oGuTput 1o oits comadgvion:
whar oating is removed of b B Tor example,
e fazt fuli oyels of wavetorm competas tsell at
vimna B

TRIGGER MOBE GATED MODE
TRIGGER |11 |1 142
LEVEL | |
\ |~ N
" . i3 g, -—
TRIG ik R :'Vr’—sz Eui/
| | ——— —
- e
revovnse vl L TUTLIL
b o
t i s
i ¢ ! 113
’ 3LE R Ia% i
THIANGLE OV :/\, VNA
o 1
1 1
; ~ |
SINE w-——-{\/——w—— —
i NaY
i H
LARE W g I ol
SOUA S
| |
|
[ R
POSPULEE BV o L e T I I
NEGPULSE OV—b o ey [ )

Figure 34, Generator Trigaer and Gatet Control

Artisan Technology Group - Quality Instrumentation ...
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®

Frigner Levai Contyol

The TRIG LEVEL avateni vekerminns dhe lovel at
which the input at the TRIG [N cornseor @
is socepted a5 a 1rigger in the generatos triggsr and
catad modes {ﬁl The drigger iseel can e virged
frnm lubly ciociowise, where a positive-going excur-
sion theu ~7.8Y is a trigger, 10 fuliy countarciosk-
wise, wherg a posilive-going sxouarsian thra +7 BY
15 o wiggar,

Generator Moda Selector
Generator modes ace:
1. Contirdous — An uninterrupred outpet of

the satectsd waveform at the sslectac fre
ey s amedbaen,

2z Triggered — One cyole of the selected wave-
o af the sercewd croeuenoy sng arpliiode
wher te trigger signal is detected at TRIG
e @ ar whan mansdiy brlgge ed st
13

3. Gated — A burst of the selected waveform a1

’ the salacted frequency and amplizsde, whick
sterts when the gate sipnsl 13 detecter] ot
TRLG I and iaststhrough e comple-
e ol iR hesbooyein slarled nefare e
rerneval of the gate signal, or sarts end stops
when manuaiby gated at @

& Automatically Swept Freguency — Sweep
as determirad Dy tha SWEEP MODE oon
trol @

Sweap Ramp Qutput Connector
The internel sweep generator ramp is available at
the 3P O™ comnactor. Bemp freguenoy {5 vars

tiy he SWWEEP TIME dorered Output s 0 10
+8Y ramp, GC003 soukce impedancs,

WWaveferm SYRMETRY Cantral

Normal symmctrical sulpod roseils whan SY M-
METRY s ser o NODINAL! an asyrmetrizal, or
anbiiancec, wavelforry raschts waen 3YRMMETHY
s g2t between P and T Asymrmniric oper-
ticn rechlces genarator freguency 1o approximatsiy
MGth the sermeat sutput.! Fieure 3-5 shows the
atfent of SYRIETRY condrol on the wavetorms.

141

et
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NOTE

When SYMMETRY contrel is used, the outpur
fraquency [s different from the oial indfcated
fraquency. Tin maximum symmetry ratia ob-
ainahfe afsn depends on the Freguency ofal
serting, A tvpfoal exampie is shown i tabfe 3.3

ASYAMRETRY [ SEYMMETRY ABYMMETRY 7
IAOFATE CCW) INDFEM] (ROTATE CWN)

et R (VR I T N D O 2 O T N

LN AN N
SN AVANI VAN Vel

LTI LT e L
SRy i kel ey ol sl s s W

Figure 35, Effzer of SYMMETRY Control

@ GCV Qutaut Connector

GOV CUT provides de excursions of O to abost
+EV wdiich sepresent the outpast fTegeency 0 the
seiected range. Source impedance is ¥ &R,

Fragquency Rangs Cantrel

The s=tectzd range setrings of the FRZQ selecior,
multipiied with tha freguency dial @ setting
tertermine output leoqueency,

Frequeney VERNIER Control

The freguency 5 as labeled on @ and @
when the VERMIER contol is s fuily closkewise
w CAL fcalipratedt. Roteting the VERNIER con
tred counierclockewise decroases oetpedTreguenty.
The renge i3 aporoximately 1% ot the seiected fre-
QUENCY ranga.

{20 VEG Input Connectar

DC wvoltage excursions of ¢ 1o 25 velts at the
VEG M connactnr contral froquoncy within the
selected range. Positive :nouts increase freguenciss
et by the frequency dial @ and range con-
trol @ . gned negativa inpurs decrease the fre-
cugnoies. Input impedanca is 5 k&, Fregusnoy
exprsions of 1000 1 are possibla.

32 OPERATION

Oparation isdiscussed in tarms o7 the Tour generatar modss:
coentinuouws, triggered, gated and sweep pius VCG.

320 Signal Termination

Prooer signal termniration, or foading, of the genarator son-
nestors i noeessory for its specified oparation. For example,
the proper termingtion of the main oLtput 5 shown e
figure 3-8, Placing the 5007 mrminator, or G080 resistarice,
in mecetlel with 3 higher impedarce matenes the receiving

BECEIVING
MODEL 184 INSTRUMENT
CUTFLT ) i BFFECTIVE
IMPEDANCE RG34 OR i CIRCUIT
5050 EGLHVALENT | RESMSTANGCE
~—t A
AUTPUT 5080 L.mng : ISIGNAL
AMPLEFIER i LOAR)

Figure 36 Signal Terminatian

Table 3-2. Dial Setting

Fracuency Range X100k

Diad Serzing 7] Mfl 3 2 l 1 )
bdicated Frequensoy B30 kH: 400 ki 300 kA2 200 kHz { 100 kHz 50 ke
Output Frequency A4 kg kx I(H;z 23|(Hz f IEI-:H: A 55 kiz
Moximum Symaewy Rado 181 - 1 s 51

3-4
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irstrmuznl inpDut impedance to the gererater cotput im-
padance, thereby minimizing sional reflection or power loss
an the lina due to phase angle smismateh.

The input and outpul knpedance of the gener slor canne:lars
are listed betow:

Connecior impedance
B Gkl A0CL
TRIG 1IN H L
FULSE QGUT {TTL) *

WP CUT 3008
YIG N Bud?
GCV QUIT Tl

‘The BLILSE CHIT eonnector can drive up 1o 20 Transistor-7ranistar
Logic {TTLY fads {love level Lewgsr UV end 34V, and Ligh fevet
bevween 2.4V and BWE .

3.22  Continuous Operation

Basic, ar contintous, operation of the gerarator inuaives
turning on powsr, selecting a contfinuaus ooEpur mods,
selocting @ wevetorm, and setting the guiput s:gnal frequency
and amyplitude. Whers oparation s orilica | allov & el
hour warm-up period. Tha foilowing sieps Cemoanstrate use
as 2 basic funstion gererztor:

Step Control/{Connentor Setting

1 HEE QLT Tonnest cirocit [roter
peragraph 3.2.13.

2 PLLEE OUT Use for external synchro-

nlzatfon, if recuired,

3 GEN MOBT CONT

4 WAVEFDRM whocse one of the lef-nand

seet oo weveiorms 1F de o

de offset is desirad, use

Fight-huzud sel.

& SYMMETRY MOBRMAL ordesired asyin-

mutry. {Affects freauency

cafibration.!

g FREG &g dasirec for frequency
rarige .

7 Frequency Dial As dasired for exast fre-
LIy ’

fi FALD WERNIZR CAL, wdess extrame fre-

gquehcy  accuracy (s rae

Artisan Technology Group - Quality Instrumentation ...

Stap ControdfConpector Setting

gitired, inowhich case, mon-
tor with a frequency coun-

ior,
El AMPLITURE A desired,
10 AMPLITUDE As desired,

VARIABLE
11 OC OFTSET As desirec {step 4, nght
hand set of waveforms
sl e choseny, CW pns:-
tive offset, cew negative
cffset. Ses figure 3-7 for
pustrictions.

TRIANGLE
WAVEFORK OV - J\ ‘,r- —
INTO S0 LOAD )
_EY e -
cnr.
DFFSET
ﬁv—r —_ — = — —
\J /"\ /\
VoY
wBY e e e e —_
FOSITIVE NEG!&TIVE
DEC OFFSET DC OEFSEY
5V — - - — — — —
T\ N/
f
ﬂmmﬁ -
/o /
W o— — i s \-_4_. —
EXCESSIVE EXCESSIVE
POSITIVE NEGATIVE
QFFSET OF OFFSET OR
LOADING LOADING

Figure 37. DC GFFSET Contral

323 Trigger Mode

Cparation s 3 triggered one cycle penerator is as for 2 basis
funcilion generator, onty the operading mode is driggered
TRIGH instead oF continuons ICONTI, and a menusl or
remote trigger (MAN TRIG, TREE IN} s usxi o szact the
sintie oyelz of wwciorm_ Zerfore the stzps givan ik
paragraph 3.2.2, oniy set the GEN MODE sontroi in step 3
tor TRIG. Refer o paragrapl 3.2.4 foe tiggenng.

ADTE

T sigmat af SWE QLY van be used sy source
af repetitive trigger pues

Guaranteed | (888) 88-SOURCE | www.artisantg.com




3.24 Triggering

harneal trgger as follow::

Step Controd/Cannectar Setting
1 THIG LEVEL ik cow,

2 MAR TRIS Press for exchoyeiedesired,

Reormoe trigoer as foilows:

Step Conatrol/Connector Setdne

1 FREG LEVEL Roate the TRIG LEVEL
CONTEQ. oW IC 521 negative
tielrts as fow as -7 by
throush which e positive-
going TRIS 1N sornscror
il cars poss b oarowide
wiggering. SOW sets post
tiva thresholds o up
+7 BV throunh which apos-
itivegeing THIG 1A gvel
oan pass o provids trigger
ing.

2 TRIG IN Apoly a positive-noing vidi-
aga {tnrough the thweshold
sez in the presoding step)
1o the TRIG tN sonnastor
o provice remodr brigoer-

ing.
CAUTION

Avoid vpitage: greater than 50V at TRIG IN
1o prevent damage to the ganerator.

3.25  GATED (or Tore Burstt Moda

CGperation 85 a gztec ar wre burst generatar §s as for g trig
ae-wd generater, ondy the coerating mode s GATED, ang
tedimeirny the MAN TRIC or removing tho ramoie drigysr
voltage ends the surst of gutpur waveform. Perform the
steps of paragraph 3.2.2, coiy sot the SEN MODE contro:
te GATED. Refar to paragrack 3.2.4 tor tringering.

2.2.6  SBWEEP Mode

The ganaalor o
frecusngiss within & given rangs. Oneration s like ¢on-
tintous mode, only 3 sepsrately corwoded, internal ramp
cine eronvices anoacditional VEG input o ponitol
waguarey. [This nzlly-generatac rzmp s also avaiable

or g repeiiie swaeg of ot

36
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it ke SWEOOLUET coannentur,’ 3

i h

peragrapk 3.2.2, only set the GEN MOLDE contrel insten 3
tor SWEEF anc inciude tae following steos:

Step Centrol/Connector
1 BNEEP MGHE
2 Fraquancy Diat
3 SWEEP NODE
4 SHEEP WIDTH
a SNEEP MODE
3 SWEEP TIME
3.2.7  Voltage Control — VEG

Satting
HNEERP START,

Desired start sween
Frunguaniy

SWEEP STOF.

Desived stop swacp
frequency.

DOMT SWEERR

A desired.

Operatisn with voltege comrni can be done in any mode
out s ususily done i conbingous wode; the freduency

FACTOR OF
FREQUENCY VLG S05 U7
PIAL SETTIMNG VOLTAGE FREQUENCY
- S e O
4 BV —— — g
-~
384
e
T Lot A
T o -.'._?R:/
<
3 W bl - warpn
- M. T
- gt
€ P T ...
s T
o
7. {' 1V e —i 2
~
.
J F% L N -
. ral
.
Yo N s
.
\“‘6}44
L S e ~a " -
N
s
e 4 S BT LY Y \ -y

Figura 3-8, VLG \.’oitage-tn-)-quuency Meamograph




within a particular range is additionally controdiled with de
leyels within +5V, injected at the YCI3 IN conrector. Per-
fores the steps given iy paragraph 3.2.2, anly set the fra-
quency dlal to detarmine araference from which the frequen-
cy is to he voltage ¢ontrolied:

1. For frequency conrrol with positive de inputs at
VG IN, set the diai for a fowsr himet from which
frequency is to be incressed.

2, For freguency conoob with regative de inpoets at
VCG IN, set the dial far 2n upper limit from which
frequency is to be decreased.

3. For modutation with an ac input at YOG N, set
e dist a1 the desired center freguency. Do not

exceed the maxirmum dynsmic renge of the selegred
fIogUency rarme,

Figure 3-8 is & nomograpd with exanpies of the frecuency
dial effect as a reference for VCG IM vpltages. Exarmple *
shows thet with OV VCG input (2no columnj, fregquency
{3ret catumn} is as determined by the frequency dial setting
of 2 {ist calumnl. Example 2 shows that with a positive
VCGE input, ouvtput fregquency is incressed. Example 3 shaws -
that with a negative VYOG inaut, output frequency is de-
creased. [(Note that the Factor of 50 CUT Freguency
eolumn must e multiplied by the freguency raoge in order
to give the actral 500 GUT frequency.) For fuit 100001
linear mede WCG sweeo of the generator frequenciss, set
the FREC VERNIEA full cow.

37
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27T VOLTARE GUONTROLLED GENERATDR

The haar of the generaior cofsisis of the postae and naga-
tive surcent sources, the current switch, timing capacitars,
triangle aplifier, and vysteresis soi ko Higues 4-3

Thie posibie e oegabve oo snrees generale sgal
but ooposite potarity curcents which enarge and discharge
the timing capaciter selected by the range szlector. The
currert seileh: sabich s contralied by the Fryste
sefects either the positive or the negative currert as she
it to the capaciter. Since the capacitor « bein
by o ocwerene soures which oh :
vohage acrcss the capacites forms a riangle wavetorm. This
wiaveform s fed through tne wiangie buffer ampl-fier to die
fysteresis switeh, The hystavess switeh determinegs when
the iriangle wavetormn reazhas oredetermnined positive and

sotivi peak walues, When this ncours, the ootpaat of e
wwsteresis ¢hangces state and causes the current switch to
sehers GO [alarily sentb. The cugpst of the
irysteresis zwitch s 2 sguare wave whose edges corraspond
1o the wiangle pear values, .

s bk,

The magniwde of the current produced by the current
SOns 1 Copenoend aon the outeut of the VYOG amplifier.

v varying the cutput of the VG amplif:ar, e fraguency
of {he tizngle e ageare wveborms miry be eontrolisg,

A4

b oreer o genarste e waves, the triangie waveform is
sine shaped in the sae cooverter ciewt with nonlinear
clarrants. The waveform switch selects the waveform of
intarast & a pordon oF the sigaal s selected by the ampdi-
Bitte poienlomaetes and aopbied @ the aetpot ameatiie
The output ampiifier s czpanie of driving & 5000 load and
may D8 de effast. Tie am
atterdstor which can provice 80 d2 of attenuetion in 20 4B
steps. AR additiona: 20 dB of sttenuation can be obteines
froey Hes i

i TP s ot to s BOS

eantrad

Tho speare wove from e hysterasis awitek b5 slso apnlied
12 the TTL gvng pulss genarator, whote square wave outpat
i TTL sompitidie.

To changs Deguesoy panges, «bfivcant linieg camacitons
may be selzcted by the “requancy range switch Cn the very
slowi freguancies the oepasitancs ewlibipd

¢ bemonies antive,
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SECTION
CIRCUIT DESCRIPTION

This circuit senses the capacitor charging current ang then
sabtrasts @ certzis perseniage oF it from the sapacitor. Aia
weilt, thir copacilor doos oot charge as fast, and the b
GUEnGY, a5 & result, is lower,

Geveral things can affect e frequency of the geng-ator by
varying the ouvpst ol VoG
guenay dis: of the function peserator whish feeds & voltage
to the VOO anpiifier. Yo acoitios oo the fraguency dial, the
frocpemmey voenier feeds oo owolmne o e VYOG amptiticr
The rarge of the vernler is approximawmby 1% of the full
scaie frequency. Finally, an external voltage applied o the
YOG ngut can eontrob the frzaueney of the qererator locn.
The VCG input allaws fracuengy maodulation of the gen-
arate: by an externzl sigrat.

wplitier, Chie g the fre

bhindae nanmsd conadibions the genesator Bap s with the
apsitie ard aegative current scurces baiancec. This resubs
in symmatrical sing, tangie and sguare waveforms, of 0
the case ot 450 sguare wanrroemi, o daty oesde o BO% By
varyirg the symmetry contral, the current sources may be
uribalanead whickh rasalz inothe gereration of asyvivinewal
waveforms. This sllows the gensration o7 nilses, ramps, and
oiher waveshapss.

In the riggar sode, tiwe generator is stopped by ke triggsr
r eomnneres the autpey of the trianale

rodo grenand is gl deisaes fask tho rigng crmont
of zurrent away from the tapecitor 1o keep frat zero vots.
Trwis lavel ds kaows as the nigger basehing. Whar an axte-nal
siqrad is appdizd to the wigaer input, it is shaped :nto & fast
rise time putse by the squaring cireuit ard is sophed o the
wrrger logio drewst, This ehogit @ baer s of F the ogas
amaoiifier for one cyele of the outpat wavelorm, Tringger
inpt may akso be made manually by the meraz! trigger
I

The wigoer fogic cirzuit also allows the generetor o runin
the gated moce. In this mode the gansrater witl sun as 'Gng
tive,

an B Wigger cepu sienal b pasidie Whon i
the gererator wodl centinde ®© runy untd the last cycle &
carplete arcd then “ama at Eee wigear

02 DA

ae avel

Toe GUA anrpl e a0 anstog cutout vo fage prodsotiians:
to the {nsTantangods outnut frequency of the generato’.
Tis ot tha G

W omrngdiier whiaely senness B positive

!




cervent seurcs cutput and gererates a voitage proportions!
HERLREEHAE

4.2 SWEEP GEMNERATOR'

The internal swesp generator zan fregnency medulate the
rnafn genorator. |1 generalss @ posdive-gang Hness rampa
siyral which can bocovpolled in Soth period and ampliteda.
This signal iz added ¢ that of the mair fracuaney diat and
iz apphied to the VYOG smpiifier. This resaits o0 g linzacdy
inorsing FR swizep, .

Traa e saween samp
with a consiant curte

otdtaires by charging the capacitor
wm the log corrent sou e, When
ko ot reaches o prodetormined
vatiee, the comperator wms or tha discharge curvent sourse

Hhe posdive pems of

+
R}
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ERSIEHTIR AN OF e pera v ds, Wlhien
whis oeint is reached, the comperator resets anc turns off
e dischergs current source. A navy ramp ovole now beging.

Tae buther grmpfifles arovides 3 high irput mpecarice to
e capse ior, fhes essueing o bRl
prawides the power required to crive the main genarater

WG circuit. )

inoar ramp. it ako

Tre log current sodrce bas a bul
whiicie alloaws o 5

i log convertar sircuit
s e redl onntrol woprovide saeecn
rates ¢f 1 razte 100s: a 10° contra: range.

A mmwerp outper signal can drive XoY recorders or ciiver
devices.




53 FACTORY REPAIR

Wavetsk rmintains o factory rensir department for thoge
customiens aot possessing the recessory porsonnef ar test
eCiiprmen: e maintaln the instrument, S 2n instrement is
returned o the factory for catibration or reose, @ detailed
desrintion of the specific problem shoold be gtached to
mipmize turnaround tima,

52 REQUIRED TEST EQUIPMENT

Saentrum Anzhyzer .. BRO Rz o5 MHz
Woluneter |, Micrevolt do messurament {3 0% aacuracy)

SECTION
CALIBRATION

1 Unless otnerwise noted, ali messurements made at thy
5080 DUT connector shouid be brunabai inm a
805 1:20.19%) inad.

@ Test Foins (TPs) and sgiustments are on the main
baard untess noted atherwise.

kS Before connaecting the unit 1o ar ac source, chack the
ac Hna circuit to makse sure the 115/230 and M0
switchies ane set gt the corroct position [see pars-
graph 2.2},

4. Start the satthrdion by sotbing thetront penet savctehes

Ositloscope, (sl Channel 153 MMz bandwidth as Toliows:
Diswrtion Analyzaer | RN Tir B
Etn:x‘mer d Yo 10 MHz :U.‘!‘}iaccuracw SREQAerge . . . . . . PRI
£0¢: Load *0.1% accuracy Freguency Dial . . . . . . . .. . . . B
53 KEMD AT eR FREQVERMER. . . . . _ . . . . . . TAL
' MOVING GENERATOR COV SYMMETRY . . . . . . . . NORMAL
p o ; ) he i GENMCDE . . . . . . . .. Lo CONT
: h g oarcd Bornss, irved oipy HET T, o i E .
:;r|i11anf:uctu¥i..mr. IS, |rvu?t o lr';ltrur'le"i., #ouR WAVEFDHAR | L 7. (Mo Offssth
the Four serews in the cover, and lift off the bottom cover. AMBLITUDE . . . . . . o
AMPLITUNE VARIABLE . . . Wax cw
5.4 CALISRATION SWEEPMCDE ., . . . . . . SWEEP §TART
, ) o . SWEEPTWME . . . . o ... .. 100
After referring to the tollowing preliminary taty, porform
calibration, as necesary, per table 5-1. i perferming partiat
zalibration. check previous settings and adiastrnenss for E. Allow e unit to wsrm st least 30 minates far
uppkicabifity. final ealibration,
Table 6-1, Calibratinn Chart
Cal Controd Blasired
Step | Check Testor Poinds Sertings Adjust Result: Ramarks
1 {Fowior i Vodtmetar L84 {+) AME  jH1E Vde #5D V| Cround is 84 -1,
TiSuppiy
2 [Reguatars CaG [~ =18 Vo 2150 my |
3 CBO [+) +HV E2G0 MY

Cover the instrurment ard altow & 30 mimsle warm up. Keap covered 28 much as possinle during calibration,

4 |Amelitier  {Yolweter Gl19
OHfget B tar
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[GEN MODE: TRIG | R192
WAVEFORN:

OV 5 i T amptifiar cutput.

-,
"




Table 5«1, Calilmation Chart {Continued)

Control Dasired
Sren Check Tester Settings Adjusl Hresults Ramerks
8 Amalidior |Weoltmezer R OUT fRizd 1OV jCmV
J— Orffzet -
. AMPLITUDE VARI-L . .
ABLE: max cow ? Fepeet sters S anc §
7 |Timz Dual channsd SENMQDE: ZONT | 132 Thne symmetry Fobow procedires m
Symmetry scope WWANERDIRM: T, SR Hgure B-1.
FREQ: X 1K
THal: &
Seone time bass:
20 psSuiv
& FREO: X 100K R35 Frblove precederr o
Diat: (& ; figure 3-1.
2] : Heoust stepsBand 7.
10 WCG Zern Sare ai for step ¥ R:3 Minireum fregqueniy
skiftwhile shorting
end ogmming VOG 1N
BNC 1o ground
1 |Siee Distor-{Eesionlion ane ERED: X 1K Ray, Distordon <0.16% |Ff minimuem distor
zion lwzer heiith 5043 : VERNIER: CAL i3 tioh canrot be met,
tarringTion) Diait b refar to table 6-1.
{ WAVEFQRM: "y
12 Dinl: 1 Gistormion ~L0.2%  {If ediuszment was
recestary, reseat
sioqy 141,
13 FREC: X 10%
i
14 iHigh Frea FREC: X 1 L4 Minimem risetione
i Sine Bl 1 wiith minimum
H3istrrion WAVEFOAM: "L overshoot
—........—..;: prere -
18 Spectium WANEEDRM: . Nore A narmonics Be- | IF aer, refer
: anzhyzer low —32 4B frem  [to table 5-1.
i 1 ta B R
18 [Frequercy [Courter WAVEFORM: "L A21  [BO xRz 100 HE
FREQ: X 10K
Diat: 3
i? ERED: X M {22 5 MHz 420 <iHz Rapeat steps 15 and
; iB.
: Crong: C16B i
18 FREQ: X 100K _C17 {5001 kHz Grone: G181
P nEcessary
-2
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Tabiz B-1. Calitration Chart {Continued)

Cat Cuntral Desied
Stap | Chack Taster Moints Settings Aatjiest Resutts Hemarks
1€ iFrequsncy | Couater 500 OUT IFREC: X 100 None | SO0 L4 M2
20 FREG: X 1K 6 kHz £100 Hr
ral FREC: X 1OK B0 &1 kHz
23 | Tima Dual channel FREC: X 10 Red Time symimetry " iFoliow procedure in
Symmetry | scope Seope Timeg base: A% figure 5.1,
0.1$ard!\f
23 {Frequancy | Counter Ciai: & FEE i) L0L T M on Coange RET i
M LA ps TECES5TY .
......... :
24 : FAED: X .01 MNore § B MHz 203mH. |
188s to 217s.
76 : FRIQ: X 0 C& Mz + 1 mdz or
205 £ 400ms
24 FREC: X i 3.5 Hz + 1dmHz or
25 £ Adms
27 FREC: X 1 & Hz & 10mHs 57

i &, 4, 3,
2,15

.28 T d4ms

Diated Fren
=100 He

FRED: K T
Diai: .5, %, 2,
3,43

(st Frec
T 100k Mz

Aeroye the four screws attaching the main board o e g staoeietls. Pal the birdom cowver on, Bl eoosed
insert the screws. Place the instrurnent on Its Toey and remove the top cover Tor sweep board access,

30

Sweep
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i .
Dseilloscone

SWe OUT

SWEEF MODE:
CONT SWEEP

Wb SWEREP 'I'IM_E_
set SIVP QUT 1o naar
100 Hz, Adternate
SWEER MO b
tween CONT SWEEFR
and SWEEF STOP
whils perigrming
srep 31,



Tahie 5-1 Gafibration Chart {Gontinuces)

Cal Cortrol Dsarad )
Step ! Chweok Tester Polnts Sartings Axijizsg Rasults Remarks
31 | Sween Osailicsoope - SWE GLT { hia charge HSweap  |CONT SWEEP

hoerd  |amphitede - SWEREP)
1z STOF amplityde

T my
GENERATOR  |. OSCILLOSCOPE
a5k QUT 4 o CHANNEL &

1——-—0 CHANNEL B

1. ABIIST OSCIL L ASSOPE.

TRAIGGER: INTERMNAL AND ALTERMATE Lo
CHANMMEE A NOBRREAL o
CHANMEL B INVERTED

2. ADJUST FREQUENCY DIALAYEANIER
FOR ONE CYLLE DM 3UOFE, -

N SWITER X 10 SWEEP MAGNIFIER ON.

D5 LOSCORE
SCHEEN, : . CHANNEL & DISPLAY

; CHAMNEE B DISPLAY
\ / Fi

% /

& e ADJUET TO <207 BIVESION
h - e

TIME SYMMETRY = 100 a/b¥
SPECIFICATION: *0.1%

Figure 5-1. Fime Symmetry Mersaroment

o
I
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&1 INTRODUCTION
This section is orgenized as follows:

Chroult goard Access

Hasic Technigues

Troutlesheotisg individual Components
Troodsleshoolimg Gieide

[Refer to paragraph £.7 for reguired o5l egquinment}
MOITE

Waverek maiitaing a factory repafe depar fment
far Hrage cuskarnirs not possessing the necessary
personnel or test equipment to mairtain the
irmiremizat, F an ingtrument 5 returnsd o the
factory for calibration or repair, & deiaiied
deseriptain ol the specific problem shauld pe
attschied to minimize turnarownd Hme.

6.2 CIRCUIT BOARD ACCESS

Turr tho instrumant cver, remove the four serews in the
bottor cover and remove tha bottom cover. For sweep
Loard  ac o main
boord to i iong standoffs, niace the instrument right side
A BNG refrove ha tepr cowvar,

cass, recncwe the lour sorews heobding

8.3 BASIC TECHNIQUES

Troubleshoating racuires ne speeial echninae. Listed helow
are a few remindars of basie eiecoonic fault isolation.

T.  Chect control settings carsfully, Mzny simes & seen-
ingiy melfunction iz an gworeect conibeos seling, ar g
knob that has loosened on i shaft,

2 Clweex pssocinod equinment connections, Make sure
that &l conrections are sscurely cornacted o the
O '

s b,

3 Parform the calibration processre
fication indications can be corrected by performin
specific calibration orocedures.

By at-ed spe:-
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SECTION
TROUBLESHOOTING

4, Visuaihy chesk the interios of the nstrurment. Look
frst ssch iswlicitions @s broken wirzs, charred compo-
neats, and locse fesds.

6.4 TROUBLESHODTING INDHVIDUAL COMPONENTS
£4.1  Transistor

A transisior is defeetive if more than one welt §s messured
acToss its base amitter [unction in the forward direction.

A transistor when used 83 2 swilch may have a few volis
rewersR Dias vol{age.

I the colipcior and emstler voltages are thie same, but the
Base emittar voltame o5 less than B00 W forward woltegs
{or reversad thast, the wansistar is defective,

A transisstor fs defactiva if its bese nurreng o Beger toan 1%
of s creittar current {salculate currents from valtage across
the base and sritwer seriss resistars),

842 Diode

£ diode is detertive i there s grester than 1 volt [typically
.7 volth forward voitags doross it {excapt Zener amd LED).

B.4.2  Operatianal Amplifier

The "+ and “~" jnputs of an operational amplifisr wedl
nave less than 18 W woliage dilberencs when aporating
under normat penditions,

IT the oumput waitage stoys at maximum positive, jts '+
irput ualtege thovld be mors positive than s 7" i
wGltage, or vice uersa; ofherwise, 1he opersliotal e
iz defoctive.

B.44  FET Transistor

hNoogale cerrent stoutd be drawn oy the gae of an FET
wansistor. {f so, the transistor is defective,

The gate-to-souroe voltage is always revarse biesec Jncer a
ne b oparating conditioin, s.g., the sonce vol lege is more

pusilive then e gate voltage for 2MbSES, and the source

-1




wolian iR omuears nenhtivee i
Citherwise, 1ne FET is defecu

gaber woltage for @ 2NDAS2. &5 TROUBLESHOOTIMNG GUIBE
-

Tal:le 6% provides a kst of cossiple maPunetion sympterss,
B.4.45 Ui praaet i Leve the.r probable cavses, and the prescribad ras
the foult w0 2 spocidic s v chocicinn tha paramnidaes
shortet capesitors have rero volts scross thelr termingls, civen for the test poirts. Tnen check tne do operating
yoltages &t the o

ses. Localize

5 o7 schid-state cevices. Check asmoaied
Dpered capacitor can b2 located thut not @ : t impedarce oammeter
§ good capacitor conwected in paraller with the capacitor foower offi befors raplacing & suspected sermuconduster

avws) by eisinn

aneor test and ohsersing o esod bog ofhoe alarment.
Tabrie 6-7. Troukleshooting Guids
Symptom i Corrective Procedures

POWER SUP2LY PROBLEM

Blowun tuss 1. Chock tlue the HIALO and 1167230 switches at the rear Dz21e. 09 et correctiv. (Retfer to
ozragraph 2.2

2. Replaes g i Lt biowws agzin, rafer to tha following steps.

3. Exarvine cirneit basrds and wiring for sourze of shortciceuit.

A, bhse an chimmeser to detsct passiaie short circaits betwesn powes spndy &nd ground and
metwern indivie el ey supnlng,

B dzginle szoh per of the cirouit oy enpiugging the swaep boe-d and ursslde-ing the jumpers
slong tae sowsr seppiy path, Pleg in dtha swonp A NEse furnpiers Gresbiy g
to isotate g ovesigeding cwclin, Freguently, a sharted capaciter .5 the praslem.

ek andlorep

IG5V supply voltsge Isclate tre power supply from most of the genarator circuits by Jnsoidering the two jurmers
ke norm:l neer the U erad of T8 ae the mae cirouit board. I stpply woltags returns to pormgl, thers
is an axtra leadira cursent from 8 generazor eirotit; othorwtse, rochivsshoot the powee suppiy
varislabry .

15V supply voltage Peaver suppiv ei
above narmal

£ malfunazion.

$BY ragulator voltage solate the requlars from generator circuits Dy unsolderiag any lands at BT, E18 ars
aamer vegulaior wokiage eturrs to rormal, there i= an extra lozding serrent from a generatcr circuit;
atharwise. the troshlz is in the regubator, Heplace 10,

B EEHE AT B M1 L0 sl at the rear panel is not setcorrectiy. iRefer to pacegraph 2.2}
or front parel abnormakiy
oright o dirm

CUTRUT WANVZFORM PROBLEMW

oot wetweForem ot D1 Busunr Jroww sePpHY LOtEAdEsS RTS NORna] el
500 OUT ard PULSE |
CUT (GEN MOTIE at {2 Tewrporarhy rermove Q44 on ma toard. 1T genevator runs, problaw s in the wrigger ard
CONTS ‘ gate logie circuit. L2118 wise, ouaie s it tae g
3-2
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Syrrepiom

Tubb: 6-1. Trautdashooting Guids {Continued}

Lorrective Frocedures

Mo Gutput waveform as
G052 DT, but PULE=
OLUT normat, or afl vizve-
forms greatly distorted

Both waveform amgli-
e and fregueney
jittering

Dhstortsd sine and
square wavetorms,
bt trisngle wave-
torm rermial

Half of sine and
SYLIEIE W vELTE Ty
missing

Distorted wiangie and
sing waveformes at one
particuiar frequensy
range

Distorted wavaform ar
qererator not running
whert X 007 Hz thaa
w10 Hz selecten

Sine distortion out of
specification at fre-
wuency hobows 500 EHz

Set the AMPLITUDE VARIABLE full cow and sat WAVEFOHEM o DI IF the nulput vol g
at BOSL OUT can be adjusted 16 £13V into open circuit with the DT OFFSET centrbi, the
probiem i3 in the preamnpliier; atherwise check the potput ampliier.

1, Pewer supply out of requlation due to ac lin2 voitage heing too fow. Check lire voitage.
MWizka sure the HIJLO switch setting on resr panel is correst. {Fefer 1o paragraph 2,24
2, Peroer supply rmifunction. (Refer to Power Supply Probiers.}
Sine comverts ang souare shaper metfunctdor. Check for detective dicde,
NOTE

If & cliods f5 bad, the entire sei of cight ioges sfoutd be renioed with 2 now
matched set, or sefect 3 olfode thar gives minimurr sing distortion st ] kHz

1. Defective diodas SR17 or CR21.
2. Defective switeh wafer or loose zontact of SW3-A and SW3-E.
1, Check for datective timing capacitor of the range {215 thry £221,

2. Checkc £8 thru C10, £13, C25 and C94, i* distartion shown at X ¥ MH» rangs.

Capacitance multiplier malfunction,

T, Syuare wave time syometry s eot cabilwazed correcthy.
2. Defective corpanend, i sine convertar and sgquere shaper,
NGTE

i a hiodde e Daad, Bhe entive set of aight diodes showid e reglaced with 2 new
ratched ser, or select 8 dicdse that gives minieuem sine distartion ab 7 kMz

3. Resistor 103, %111, 1312 ur K114 is oot of wlstsnce. Cennect 10 %0 trim potentio-
meters in locations merked B11 and A112. Adiust the twvo trim potentiomeaters and alo
RBE and H71 to obtain less thar 0.15% distortion. Remove the potentionisters, measurs
the resistance and repiace with standard 3/8W resistors 1F §.38% distortion sdll cannot be
achisved, remove both R1106 2ad R713 anc copnect & 5000 trim potentidmerer in each
focatn, Acjes tha twa wran potentometess BER and B7Y for less than OVEES aistarlion,
Raplace potentiometers with standard 1/8W resistors.

&, If sine distortion js OK ot 1 k#z, but out of specificetion ot 19 kHz, chacl tor defecrive
C3t, 032, C38, Q6 ang Q4.
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Table -1, Trouhleshnoting Guidn [Continundi

Sypnptom

Corrective Procedures

Fioation at fre
lenoy qgrocts Han
BCOwtz

Pt tive slope of triangke
IARIEH i

freguanoy dial variad

soonsian ! when

Negative sicpe et irianale

seatlals Consiant whes
frequeray dizl va-ied

Syrneliy canried e
adusted o spze bHeation

SyrrTieiny uenrse 51
frequency ord ot dial

HE

Syounety oot af space
firatinn a1 X 10 fre-
Guency range o helow

TR SYMMETRY FRCBILEM

fi cow riseffatl tima, If so, checl for defestive capacizor ir the e

me

1, Chack s s
arnpdifier and outpaT

2. Frecumroy dind noousary end sine clstovtion problems at X TR rence are due to the cxonss
aeaking or redi-off of the wiangiy woebene. Capacitors C25 and C3%, alse €29 anc 034,
newt to b oseecisd for mexirum fatness of toe wriangbe pesio wiilingues s ey of ©FI
T obeck 4o liar of the wiangis peak voltege, a hak fremuency omcificicopz end o X 10
scope probe {00 180 Mz hendwiddih} shodle be used. The ossiiletcops proge should be
ok racsky ropenseted and s ground fead ength shoold keep

2

FUL G TR T

-

Cf cnaavgle is cistocted, eneck for defective cepacitors 8 thre D90, 13, CUE apd (04

4. Crecs for defestive diedes CRID ar CR1T.

1. Petestive 05, 08, CE 108 s zociared alrouitey,

2. Datective D8 ben 057 anc CRG tira TR E,

Bl ks 103 ane associated ciroudtry,

wiive 034 Ehei 2712 and SR thrs SRS,

Brefagtive 06, D14, RI3. R34 RdDand R4°

Check for nigh teakage companents 8, Q& thru DY el 014

Detective 10 and asscoieted sirouitny.

FREQUENCY ADCURACY PROBL

Frac _hmoy aocurasy
out of specification
al MYk ke cEege

Frequensy sooaracy out
cfspec ficatior at X 10K
arc A D EHE rannes

Frogueney au.a

out of 3oecifoation
ar X 1 MHz range

£

ation at tha sane portien

T, Misrnalcied cial and potentiometer, §f frequency i ot ol spe
fvho dink i oy tange. Tasurz that the number or the bacof tha dict matedies B numier
of the sotentiomale:.

2. Defomviue iz pot

satprated whan frequoenoy hab uosel o e

al

O VG amplifar 102) or orent sourse [C3G
top (5,090, Chack for ceteotive (31, 8, 102 snc associated ol cuitty,

Checl for detretive DY (ke G033, C38 2nd RED th-u RGE,

Check for defectve C25, C2R, C20, 034, 035, 960, RE7, CRIDanti 2811,
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Table 6i-1. Troubleshooting Euide (Continuedt

SYmpom Gowrective Frocodurns
Frecuency ascuracy 1. RSO mnd RHS Do BBE ore mesmatobed, Bedective BO7.
put of spemiticonon )
at X001 w0 X 10 Mz 2. Defective 108, 106 and asscoizted cirouity.
ENH
3. Uf wiancle is cHstorted when dist is set 1o the rop (5,00, defestive regulator Q22 awi 02z,

MOHGE OF OPERATION PROBLEM

Chabrml ned Bneagresmenk Trigrer snd gave logio circuit or 108 maifenotiorn.

with GEM MODE switch

5RTEING }

Garmrales tuntuig in wnlae i pin 11 08 108 5 Do D 4V [lagic serol when TRIG mode is selected, the problem is in
trigger of gated mode the trioger smplifier {042 taru C4351, Oherwise, troubieshoot ICE, 108 and assouiatad cirnbdiy .
Gunerator can he iy Sguaring cireu:t malfunctian.

gevad by opgrating MAN
THEIG siwtch, Dacl oy
by external signs

REQUENSY SWEEP PRABLEM LAY components on swvaep board) !

Grreramor freguaney 1. # 1C7 pins 2 and 3 do not have satme volage iavel, the bButfer amplifier (G171 2md GF)

ROT SWESEI fO FATD is dad.
signai st BWVE O i
CSEMN MODE at SWERLEH 2. Comparator fEp-flop (QF thra Q10) is bac.
SWELP MODE at COMNT
HNEEP) 3 Legeurrent source (Q3 thru QB is bad,

a5
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71 DRAWNGS

The foHowing assembily drawings jwith parta liss) and
schematics are in tha arrangerment shrove i below.

7.2 ORDERING PARTS

When ordering spare parts, plesse specify part number,

clreuit reference, Doard, serial nummber of unit, aed i
apptigadla, the fnction performed.

CHASS1S

Schematic
Agsembly Drawing
Parts List

MAIN BOARD
Schematic
Agssernhly Drawing
Pores List

SWEEP BOAAD
Buhematic

Assembly Drawing
Parts List

SECTION
PARTS AND SCHEMATICS

13 ADDENDA

Under Wavetsk's progiuct improvament program, the latest
elestronic deswes and pircuits sre incorporated into esch
Wavetek instrument as quickly as development ard testing
permit. Because of the tdme nesded to compose and prine
wistrusben manuals, it is not abways possible to include the
most recent changes in the initial printing. Whenever this
occurs, addandusy pages are prepared to summarize she
changes mede end are inserted mmedistely inside the rear
caver. | no such pages axist, the manual is corvest as printed.

Orawing No.

0004-00-0054
0102000313
1101-00-0556

9103.60-0126
0101-00-4126
1100.06-0128

MIC3-00-HM22
101-03-0123
1300-00-0123

7-1
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




