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1-3, CAI']ATIILIT'IIrS ANll PEnIIOEI'{ANCtr^"i,--
l

rnl Ltr.:cl ?G2t,microwatre spectrum analyzer is intended for inultiple laboratory or

fi"ia ,."u in coniection rvith cbmrnunications and surveillance equ1pment'

\^r^..^ ^:.,...^ .i- l,
Detailed performance specifications for the Moclel 762-\lare given in table I -1'

Salient features of the s5rstem are summarized in the following paragraphs'

1-3. 1 External Power lloquirements

Tire h,Xodet 262-Xlis capable of operating on AC li*e voliage of" f15/nA :'7Acfo t'olts'

SO to ACI/+e+++.sr"singl"e phase, Power clissipation is approximately 70 watts'

1-3,2 FrequencY Range

The n{ocle1 762-2uses the funclameutal and hp;rponics of its jnternal local oscillator

to cove:: the frequencv range from 10 I{Hz tdt& Ctlz, This frequency ra,ge is

eorrered in eight bantls, rvith bailcl selection accomplished by a front' pa:rel control'

The frequ*rr"y r"uding'i* indi.catecl o1 a slide rule dial which is accurate to rvithitl

1oi, of. dial reading *&'MFIz, using an indexing e>ryancled scale in conjunction ri'ith tile

.trur.ing co;ttrol.

1-3.3 I{orizontalDisPIaY

The frequency scan iv;dth on the horizontal (f requency) display is -continuouslv 
adjrist-

ahle betrvee* 1T calib::atec1 fixecl posjtions of the scanvu'i.dth control betrveen 10 l<Iiz

iif.rjrTJi*;1.r, ;; Z GtTz Q1a 1,4;Hzidirrision) full scale. A zero dispersion mode is

also provided. 'Ihe srveep time is sel.er:tabie in seven calibrated steps i:ei'rveen 30

seconcls (3 seconds per cli.vision) to 30 rnillisecotrds (3 msec per dirrision)' in the

fast slreep mode, fiie calibrated swecp speeds are provicled from 10 rnilliseconcls

(1000 microseconrls per division) to 100 microseconds (10 microseconcls per division)'

The su,eep can l:e iniemal free-n:nning, synchronized to the video trigger' to the

AC pou,er line, to an exto,nal sync sigrial,- or i*itiirted by a single sweep pushl--utton

on the front pane). I\,ianuai sweep lcontroited I:y a single-turn-potentiorneter on the

front panel), or external sweep (controlled by an external Sweep voltage) can also be

selected.

1-3. 4 Vertical DisPl a1'

Eitireralinearorir:garithr,ricamp!ituciemaybeselectecl'lnthelineardispla'r'mo4e'
the display amplitucie is proportionaL io the signal voltage.
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Table 1."1 Pe rforniance . Speci f icertions
l

ite rir Parameter Specification

ll

FT

3=l
il

#
ia

#
PJ
*

rJ
{:

J
_l

J
t
&i;

J
I'*tJ
il
&.

u*l
t

J
i*ar

,J
I

J
tll- t

I

U

I

1l
l

t:

6

6. 1

6.2

6.3

I'requency Range:

Center Frequency:

Tuning Accuracy:

f ine T\rning:

Signal ldentifier:

Local Oscillator:

Frequency:

Residual FivI:

Long Term
Drift:

Phase Lock:

Scanwidth:

10 I'{I{z to ffi' lL'4AHr-

Continuously tunable ftor, 10 MHZ ta#l!-'
GHz in S-overlapping b:rnds.

L\o of dial reading *p1\{ltz

A fine tuning control is mounted on tire
front panel with the main tuni.ng control.
Fine tuning resoiution is 500 Hz with a
range of 500 I<IIz on ail bands.

A front panel spring loaded toggle switch
is provided for signal iclentj.fication.

2 to 4 GIlz

Less than i5 kHz
locked; less than
locked-

at L - mixing not. pha.se
150 Ilz rvhen phase

Less than 5A kHz/10 min. at 1 * mixing
at constant temperature a-fter warm-ltp
not phase locked; Iess than 10 kHz/10
min" phase locked.

f'or scandwidths of 5 N{Iiz fu1l screen or
less, first LO phase locked to an intern:rl'
1 MHz reference signal. Front panel
light indicates rvhen first LO is stalrilized.
An override sr.r,itch a11ows operator io
disable pha.se lock circuitn'.

Seiectable from 10 kllz to 2 GHz ftt1l screen
in L, 2, 5, 10 seqnence by an 18 position
front panel rotary switch. Cornbined scan-
width and linearit-v accuracy is better than
*10Ya in the calibrated position. Scant,icith
is continuottsl5' adjustable betrveen cali.-
brated positions by means of a ve::nier con-
trol concentric with the scanrv'idlh su'itch.

. The scanwidth control. has a zerc scan
position. In this setting, ihe anali'zer be-
cciilrls ;1 lL:.tir-'r-1 rerlei."'e il i',iill ct.i.it,.'i i,:e-
(iuericy dei.*r'n;in<:d i;.v ti-re nr:.ln xrirLit'lg clial .

Ari'rplJf,-idc v:ijaficns of tire input RI'r.ersus
tir::e can l:e disple.ved ott lttc C.iiT.

1-4

Zero Scan:



g-I

.r.:ol.lnlcsaJ
ujnurrldo roJ Io;iluoJ ,.{}p!.rluEts Jo silil?as dq

pa:lcalos .'(11ecr1eiuo?ne riiirl,lrpurq,{[ pue
paaris daaxs 'O;,Ily a? :i:-;s ::;-r slo"i1uoc
paarig daaarg putr uorlnlosaU q:Ioq uoqr!\

'lorluoD rtlpl/d
-ueas ;o ?ririlas ,(q paiaalas iioi1rUosaJ

,t,-. .,, --^.r - ,
Lrjiiruri{i{_'} 'o.Loy uI .siurocl t{i] g pu€

t{p 09 ?E pLu}isearii i:0?: ,i'ir,tricsias- }Jpls
'siuloci ..Ip t ?B llo".{tlszairr .)c1i;+ sr.iaEJl-rortv

'r[?JrA\s lauuci ? uo.rJ
liq patl-:rlos O,L{i1i pur3 zl{tT T 'zlpl 00I fz t,'.t ,r r 6,tt ,tr -I]_i u r, -iirr I 'zi{ 009 Jo rilplAlpui;q "{tr

.(aur1 ;r*1,i,\c{-i JC ,tc{.i.lrjbaJJ ol
pozllioJr"{c:Jrls doa,lls) aur.l ,{s1e;i 

lB.riJo:}ui t}"
srin; aorJ ilaons) unil ila;id '(iur:Bis JaS.A,U1I

i B iJ*{ stixa .,{q p a1e it i ur riao,tr.s ) 1i7 rr,:o,trxa
'(uo:uriu, rrsnd 1;ii";cl 

,1{io.}l ,(q n+1.1.lr1ri.u)
cl:rtaig a 13i,rr g : ij iq"'1 !-rj.\" 

.J 
oporu _r no J

'a:j"[ijioa ['tiriri]];-i:o .[0 I().r]u0;_] larii;r-1 .]rroJ] 
Jo

guCSa{i,(i1 1r;ds Jo'i1l:ri.l,.:i lls:oil ir;iilo"JT.Ioii
s,lrolii? dila,1\s lr:rlit€fU 'ai)rj]libi]s {JI ,t ,f uI

Alp/sasiri {- o:l rrrp/}Jo-"n g I uxil.rJ al(l"Jcolos
claaar,s lseg ,ioJ?iroo r{}i.}iLr\trijss io jlurl?as
,{q palcaias aiuli daa.tns runlurlclv {:iJ,ii'V i.il

'acuan[:as 61 'g 'f uI 'Arp/cas l] o:] .zrlp

/costu g uio.rJ alqe+calas daa,rs pJ€puElS
'i{c}I"trs laued luorJ {q paloalas ,papll

-o.rd sdaaArs T€nu"r\l pu" ls"j 'p"repue4g

rlc?r^l-s rt?pl/t\
-u1?cs :(r1 palcolas sB rrscs 3 sasnEc pu?

,LUJ eL{:} uo :}ualuaJzidsip lt:1uozrJorl IInJ
sccnpo;cl s:llol 0T+ ori 0 ruoJJ a3elto,r 3g

'pirloatros puxq .Io rrl?cs iinJ cIn s:1as

ltrp 3urun1 rlritili plru .8ril31as Ulprar.rtscs
s ail I.{ J aA o i{ D:} I,!\s o 1.3IJo1 lailrd 1!-ioJ rI

: uolr; nlosoU runu_rllriggI

:uoilnI0sau?1

: r_ro rlE r lrr oJ 11 a'.ld gOT

:poailg daatrg,21

:ue3s lEu"rilJ-YI

:uEcs 11ri.{ 01

_t

_t

-I

_t

_t

_t

_t

_t
_t
_t
_t
1
-I
l-l

:l

TI

Uor:1t..rr; taar'lg

fi uor r ) s rlo{:} rii'lT trr}aiIJ; ...rtlielrJ; or.i ar-I 
. 
I - I o{rlrJ,

Jalaur€J"d uloll



Table 1-1. Perforrnance Speci{ications (cont)

Item Parameter Specification

l

l6
I
I

Sensitivity: I5,pical C\"V sensitivity
at 100 kllz resolution.

(defined ur$I= r)

Band

I

2

3
4
5

Freouency Ranqe (enz)

0.01 to 1.8
t .75 to 3.75

3to5
4.75 to 9.25

9 to 12.4

lenliLivity
-85 agm
-80
-75
'70
-55

I
la

t
t
t

,

t
,-l

I

20

2L

22

Frequenc5, Response:

Amplitude Display:

Video Duration:

Video I'ilter:

Dynamic Range:

Residual Responses:

Input Impedance:

(rvith 10 dB RF atterruation)
Maximum arnplifude variation is 3 dB or
less over anSr 169 MHz portion cf the
spectru.m up to 12.4GHz. *J*e+.e-L+a

ien

€ft1tet+peet+um-

togarithmic or Linear selected b), front
panel switqh.

Caiibraiion accuracy * 2 dB in L'og, *ZAc/s

in l,inear,

Fronl panei srvitch selects peak detector
to enhance displa-rr- of short duratiori or:
1or,r., PRfr pulses, Three posiiions pror.ided:
LONG, SIIORT and OFF.

1 kllz lorv pass filter selected b1,' front
panel switch.

Display dynamic range ) 70 dB.

Harmonics, hlrm, intermodulation and
higher order distortion products more
thar; 46 dB beiorv hvo equal -30 dBm
sigrals witlt zero llF and IIr attenuation.

Referred to input on 1 - mixing ( -90 dBnr

50 ohm; VS\\IR at front panel lcss than
1.5:1 lvith 10 r1B i1F atter,r:aticn, Type N
cOnn{:ctc r.

23

1*6
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CART DIMENSTONS

LENGTH 32 IN.
WIDTH 19.18 tN.
HEIGHT 36 IN.

Outline Dimensions
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Table 2-1. Rear Panel Controls and Conncctors

Index No.
,Fig. 2-21

Panel Name and
Description

i

F'unction I

6

7

1

2

3

4

5

8

I

10

11

OUTPUTS connectors

VERT

HORIZ

INPUTS connectors

BLANK

SYNC

SWEEP

Air Filters

PEN LIFT connector

Fuse

AC line power select
slide switch

VERT GAIN ADJ
Screwdriver adjust-
ment

LINE INPUT
connector

These connectors provide access to the
vertical and horizontal signals applied to
the scope amplifiers for external monitor-
ing, Full scale defleetion for horizontal
or vertical is +1. 0 nominal volt into 600
ohms.

Connection for an external blanking input.
A +5 voit signal signal cuts off the CRT.

Corurection for an external sweep
synchroni zation input. Sweep will be
initiated by a signal of +1 to +50 volts
peak.

Corurection for an external sweep ramp
input. A 0 to 10 volts rarnp signal will
produce a full horizontal sweep.

Removable filters to be cleaned
periodically.

Connection for reiay contact opening
during retrace for pen lift when an X-Y
recorder is used for external monitoring.

Power fuse for the AC line. For 230 VAC
power, a l/Z-arnp Slo-Blo fuse is required
for 115 VAC power, a 1-amp Sio-Blo
fuse is required.

Used to select either 230 VAC line power
(in DOWN position) or 115 VAC line power
(in UP position).

Sets the full scale deflection on the CRT in
the vertical axis.

Connection point for AC line power.
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Table 3-1. Front i'anel Controls and Indicators (Cont)

Index
(Fig.

No.
3-1)

il

il

il

T

!
E

10

Front Panel Name
and DescriPtion

SWEtrP VAR/MAN
control

FOCUS
adjustment

INTENSITY control

GRAT ILLUM
control

BASELTNE BI,ANKING
control

BAND SELECT
thumb control

FrequencY scale

In extreme clocl<wise (CAL) position' the

sweep is calibrated. Turning this con-

irol positions the spot horizontally.on the

Ctft'*lrun SWtrtrP MODtr cot.itrol (index

32) is in the lvlAN/trXT ftoRlZ position'
Wir"" SWEtrp h{ODtr control is in either
STD or FAST position, turning this con-

trol varies the sweeP rate'

Adjusts the focus of the spot otr the CllT'

Pctentiometer contr:ol adjusts the displaS

brightness frorn cutoff to maximum
intJnsity. Intensity is iucreased as

control is tttrned clockwise'

Potentiometer control adiusts the

Lrightness of engraved lines on the edge-

Iightea graticule. Brightness is
in"creased as control is turned clock-
wise; the extrerne counterclockwise
position is a Positive OFtr'

Potentiometer control permits variable
amplitude blankirig of tire dispia-r' to elimi-

"utl tfr" 
bright horizontal baseline and noise

appearitg ui t igtt"t levels' Turning the

clnttot clockrvise blanks the displav from
the bottom up, uritil the lorver half
has been cut off' The exlreme counter-
clocl<rvise position is a positive OFF' and

the control should be iefl in this position
unless blanking is desired'

5
Selects otre of *.€hSfrequencl' ba'nds

for calibraied signal analYsis'
5

Rotating drurn frequencl' diai, iraving eighf
separat! frequenc3z scales to, cover the

"rng" 
from 10 \ll1z toffiG\lz'

Function

11

12

a
I
iI

13

T4

i
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Table 3-1. Front Panel Controls and Indicators (Cont)

Indr:x No"
l

(Fis. 3-1)
Front Panei Nainc
and Description Function

-ie+-
l

l

l

--z*

LD

-ElLl*+&xR-
egnneetsr-

BHffi*irre+-
--+^*iusts+en*-

LIN/LOG
toggle switch

SIG iDENT momentary
contaet toggle switch

RF INPUT

INPUT ATTtrN - dB
selector switch

IIT ATTtrN - dB
toggle switches

VIDEO DURATION - BW
slide control

tcsprnhi,tr aeeepts iri ubs irr bhe t2: * -
-4o-(LGHs range; usi'rg erderr*l rre-,,e

gu;iae-mixe+s-

cpt i n*un+ se*r g it ivi tJL

Selects the response mode of tl-re video
signal. iVlren set to LIN, signal arnplitucie
is linear and left hand graticule scale
appiies. When set to LOG, ampiitude is
logarithmie and right hand seale in dB
applies.

If the correct band has been selected,
the signal displayed tviil move 2 divisions
to the left and reduce in arnplifude app::ox-
imately 6 dB on altemate sweeps r,r,hen
this control is placed in SIG iNDtrNT
position. When placed in IrULL S\\TLrp
position, the fuil local oscillator range
is swept, overriding the SCAN1VIDTH and
FRBQUENCY TUI,IE controls.

This type N RF receptacle accepts thc
input signal to the analyzcr

Selects seven steps of input a-ttenuation
. from 0 to 60 dB in 10 dB steps.

These six toggle srvitches select IF
attenuation in 1 dB steps from 0 to
41 dB.

This 4-position control seiects either
OFF or hl,o ranges of video duration,
SilOllT and LONG, to enhance the dis-
play of short duratlon or low PRF pulse
signals. The 1 KHz position provides a
low pass of 1000 Hz to smooth out noise
in the display.

Together rvith Right hanci lock, secures
the Modei 809-Ytuning unit in the main
Irame. Turn fuliv cloclirvise to iock,
il'I,,rst be unl,-.ckecl tc re:rcve runinil r:nit.,

3-6
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25

26

27

28

29 Left hand lock
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Table 3-1. Front Panel Contr:ols and Indicators (Cont)

Index No.
(iiis. 3-1)

I'ront Panel Name
and Description Function

q^.ra SYNC
pushbutton control

Only one of three pushbuttons can be
depressed at a time; the fourth is a
mornentary contaet pushbutton. Three
pushhuttons select the synchr:onization
mode for the horizontal sweep. In
IIREE RUN setting, the sweep is
internall5, generatecl; in. LINE setting,
the sweep is synchronized to the AC
line frequency; in EXT/\rIDtrO setting.
the sweep is synchronized to either an
external sl,nc input applied to INPUTS -
SYNC connector on the rear pauel
(with tiie VIDEO TRIG ADJ control set
to the EXT position); or b5r the video
signal (u,ith the \liDEO TRIG ADJ con-
trol set to the desired triggering levei).
The SINGLE S\VEEP momentary con-
tact pushbution initiates a singie sl\'eep
each time it is depressed when the EXT/
VIDtrO setting is selected and the VIDEO
TRIG ADJ control (index 33) is in the
EXT position.
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A. PO\\/ER TURN-ON

1. Depress POWER pushbutton O anO observe that ON pilot light 
C2) 

,rru*inates.

2. Refer to instructions under DISPLAY ADJUSTIfENTS and adjust the displav for
optimurr position a-nd clarity,

NOTE: Aliorv instrument to rvarrn up for 30 minutes belore making adjustments,

B. PRELIMINARY CONTROL SETTINGS

Dispi:ay Controls Tuning Unit Contr;ls

_9ol8g1

SYNC @
sxt#nrbq
S\\'EEP VAR/IIAN \g J

SCAN\VrDTHrrDr\, @a- 2oo nrrrz,rDlV
BAND\\'IDTH KHZ -...W AUTO
Selecror LIN /LOG (::)r= t-OC
srAB/oFF toggle :1q, srAB
iNPUr ArrEN - ouQ9 10 dB

s-il tg.

FREE RUN
STD
3 msec./DIV
CAL

Control Setting
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dependentuponthesettingoftheINPUTATTEN_dBeontrol,butshouldneverexceed
+33 dBrn. Tabie 

"3:; fr; the maximum safe input power level that can be applied to

the RF lNpur "*irJ"i"". 
If the irp"t d;"r is altbw*J-to exceed the rever"s specified

in table 3-2, the;;;;i diode irpr;u;'il;;;ii;ffi- Ite"t attenuator can be damaged'

Table 3-2' Maximurn Safe Input Power Level

trlaximum CW InPut
Input Attenuator (dBm)
Setting (dB)

0

10

20-60

+15

+25

+33

d fP nanawidth Selection

Because the spectrum analyzeris a swopt instrument, the input sensitivity

controt is affecteci by the displa5, "t"";;;;; 
and t]rg Ii' bandwidth' Irlormallv' the

STD SWEEp control (or the external"l;;;i is set-for the fastest rate consistent

wiih tlie i*put signai tharacteristics, tf'" 'i''lti-! 
of tl-re SCANWIDTH -qwitch' and the

sett.ing of the Ir dA.NT;wloiil switctr. If the sweep raie is increased above the

optimum value, the lF respcnse ",rrr* 
*i.d*"' andioses its s5rmmet,y-' causing the'

input signal u*piit",riu ;;6- display io';;;;;; --I:,tn" 
input signal level is then

increased tc, resto"irr,rrilr"ri" defilction, input overload wiLl result'

I,I
!

.l

I
1
:

1
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aql uI palzcIpul sI raqunu cluorureq palcalas aqtr '(uo11ec11dde s1q1 ur pazrlrln lou are 3

q8no.rql 9 spueq) r{clI/hs Jcg-Igs (INV€I aql uo palBclpur s1 (g q3norqi I) raqr.unu pu€q aql
'pazrllln Suyaq Jaqr,unu cluoruJ"rl aql slcalas qclqt\ '1or1uoc JCSTgS ONVS aql Jo uorlrsod

aql ,(q paurruJalap sI cluourBr.{ palcalas ar.IJ 'pazlllln arE rolElllcso lBcol lsrlJ aq1
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For bands 7, 3. 4, and 5, the selected harmonic of the first local oscillator is mixed

with the RF input to produce a first IF frequency of 2' 050 GHz' For band 2' the first

harmonic is mixedwith the nr inpuito prodr"u a,firstIF frequency of 260ldHz' In the

wide-scan sweep po"itior" of the SCelnVfnTH/DIV switch (1 MH1 per division or above)'

nf. in equation (2) is the frequency of the selected harmonic of the first local oscillator,

il'}" i; A;;;i; iil i,"" a frequency of 10 MHz to 12.s GHz and f.r is 2.050 GHz (bands 1,

srg
3l'-4, and 5) or 260 MHz (band 2)'

In the narrow-scan positions of the SCANWIDTH switch (less than 1 MHz per division)'

nflo in equation (z) is the fundamental frequency (n = 1) of the swept third local oscillator,

fsie has a frequency of 260 t s MH-2, ""atg 
i1-ob.yyz' The maximum tuning range of

iil,"tiii"alo"uio""iilator is 195 MHz to 206 vtttz (200 + 5 MHz)'

The width of the dispersion sweep is determined by the setting of the BAND SELECT

(wide-scan only) *rA SCANWIDTH switches, and il varied by attenuating the dispersion

sweep sawtooth applied to the lo-cal oscillator being swept' whgn the SCANWIDTH switch

is set to 1 MHz p"i-ai"i"ion or higher (wide scan sweepi, "'{ the FUr'L SWEEP/SIG

IDENT switch is operated to the rull'swEEp position, the first loea-l oscillator is

swept across the entire 2 - 4GHz "ttg", "ugu"il"ts 
of the settings of the BAND SELECT

and sCANWIDTH switches. A 200 MHi per division display is produced.

The bandwidth of the final (4th) Ir frequency (6.5 MHz) is dete-rmined bythe setting of

the BANDWIDTH switch. in the ,rrr"oi fanawiatn positions of this switch, higher reso-

lution of discrete frequency 
"on,po.r"tts 

in the signil of interest can be accomplished'

An IF attenuator, controlled by t"ort-pr..r"I switc-hes, permits the 6' 5.MHz IF signal to

be attenuated by as much as 4i dB befbre video detection is performed' Either linear or

logarithmic video detection may be selected'

The vIDEO DURATTON - BW control on the frrcnt panel provides.a video filter when set

to the 1 KHz position. When set to SHORT or LONG poiitions, displays of narrow pulse

signals can be enhanced.

\\rhen a signal of unknown frequency is being analyzed, the correct frequency band must

first be determined. To aid in iaentitying ihe coirygt freq,eney band, a signal identifi-
cation feahrre is i.,corporated. First, tnl fnfQUFNCY TUNE control is used to center

the unknown signaio., it" CRT disptay. Then, *ittt tt" SCANWIDTH/DIV switch set for

1 MHz per division (wide-s""r,,*uupi, tt" fff,l SWEEP/SIG IDENT switch is depressed'

This action causes the following events to occur:

a. The third local oscillator is shifted down in frequency by 2 N[llz.

b. The third IF signal is attenuated by 6 dB'

These actions eause a 6 dB down image of the sisnal of interest to appear on the display

to the left of the center line where thJ real signal of interest is being displayed' The

correct band is then determined bv operatitg ttte BAND SELECT switchuntil the image

Harmonic (n =)

1

1

2

3
3
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4-2 MODES OF OPERATION

The spectrum analYzer can-be
by the front Panel controls'
of operation.

operaEed in a number of different modes' as selected
The succeeding sub-paragraphs describe major modes
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1-2.2 Scan Modes

4-2.2, 1 FuIl Sweep,/Signal Identification Mode

This mode is normally used to locate a video signal of interest in the 1,0 MHz to L2.4GHz
range. Initially, the settings of the SCANWIDTH, BAND SELECT and FREQUENCY TUNE
con[rols are irrelevant. The FULL S\\/EEP/SIG IDENT switch is first operated to the
FULL SWEEP position. Each dispersion sweep wiil then cause the first local oscillator
to sweep across the full 2 GHz range. Harmonic mixing will cause any signal in the 10

MHz to 12.1 GHz range to appear on the CRT. The location (distance to the ieft or right
of center) of the signal of interest can then be used to determine the approximate setting
of the FREQUENCY TUNE control to center the signal on the CRT. After the signal of
interest has been centered, the scanwidth is progressively reduced, and the signal of
interest is recentered. Then, with the signal of interest centered, and the SCANWIDTH/
DIV switch set to 1 MHz per division, the FULL swEEP/sIG IDENT switch is set to
SIG IDENT. A reduced-amplitude (6 dB) irnage of the signal of interest will appear to the
left of the centerline. The BAND SELECT switch is then operated to the position where
the image signal is displaced two major divisions to the left of the centerline. The fre-
querdv of the signal of interest can then be read directly from the tuning dial since the
correct band has been chosen.

4-3 DETAILED FUNCTIONAL DESCRIPTIONS

4-3. 1 Model 809-1 Microwave Tuning Unit (figure 9-9 and 9-7)

As shown in figure 4-1, the major functional elements of the Model 809-1
are the lst and 2nd IF circuits, the 3rd and 4th IF circuits, and the Video circuits. The
detailed block diagram for each of these elements is indicated in figure 4-1. The succeed-
ing subparagraphs provide detailed block diagram descriptions for each of the three major
elemenis. The location (reference designation) of each element is indicated on the detail-
ed block diagrams.

4-3.L. 1 lst and 2nd IF Circuits (figure 4-2)

The composite RF signal from the power combiner is supplied through coadal switch
5208 to either the 1st IF mixer (2207\ or to the 2nd IF mixer (2203). The output of the
1st local oscillator (Y201) is also supplied through switch 5208 to either the Lst or 2nd

IF mixer. When the BAND SELECT switch is selecting any band except band 2, switch
5208 routes the signals to the 1st IF mixer, and the 2nd IF mixer receives the 2.050 GHz
1st IF signal and the 1.79 GHz output of the 2nd local oscillator (Y2021. When band 2 is
selected, the lst IF mixer is bypassed, and the 2nd IF mixer receives the RF signal input
and the 1st local oscillator output. The signal path from the 2nd local oscillator to the
2nd IF mixer is intermpted.

\\,hen band 1, 3, 4, or 5 is selected, the difference frequency output of the 1st IF mixer
is applied to bandpass fiiter FL201, producing the 2.050 GlIz 1st IF signal applied to the
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2nd IF r,ixer. Trre 2.050 GIIz 1st IF signal is mixed u'ith the fixed-frequenc5z 1.79 GHz

output of the 2nd local oscillator. ff," iesulting difference frequencY output is applied

through 260 N{Hz amplifierAR20l, proclucing the 260 MHz 2nd IF signal which is applied

to the 3rd and 4th IF circurts'

\\,henband2isselected,theoutputofthelstlocaloscillatorismixedinthe2ndlF
mixer with the ne^ tlg."r input. The resulting difference frequency output is applied

through 260 MHz Amplifier ARz01, producingthe 260 MHz 2nd IF signal which is

applied to the 3rd and 4th II' circuits'

oscillator Y201 is a YIG-tuned oscillator whose frequency is controlled by the main tun-

ing current and the phase loc_k hrning currentJlayo-w-scan mode only)' In the wide-scan

mode, the oscillator center t""qr"r,Eyis established by FREQUENCY TUNE control R201'

and the wide-scan sweep signal controls the tuning range. The wide-scan sweep signal is

derived as follows:

a. The dispersion sweep signal from the display unit is supplied to the harmonic

attenuator (part of eiool, rntich also receives switch selection signals from

the BAND SELECT switch. The sawtooth is attenuated in the harmonic attenua-

tor by an amount linverseiv proportional to the harmonic number) determined

bytheselectedband,producingthewide-scansweepsignal'

.b.TheattenuatedsweepsignalisthenappliedtothescANwlDTHswitch'scaled
,""o"airrs t;A; scanwid'tn selected, ind supplied to 4206 for distribution'

A sweep summing junction on .{208 receives the

output of tn" FREbUENCY TUNE control' The

prodtrces the main tuning current) is a sawtooth

ihe TngQUENCY TUNE control.

4-3.7.2 Wide-Scan Mode

The wide-scan is always selected when the SCANWIDTH switch is set for a scanwidth of

1 MHz per division or greater. In this mode, the dispersion sweep signal from the dis-
play unit is applied to t"he first local oscillator. Phase-locked operation cannot be select-

ed in the wide-scan mode. The center frequency of the dispersion sweep is determined

;; ih" setting of the FREeuENCy ruNE controi, as indicated on the tuning dial. Fine

tiril i" .""i-plished by varying the FINE TUNE control, which adjusts the frequency

of the third local oscillator.

4-3.1. 3 Narrow-Scan Mode

The namow-scan mode is always selected when the sCANWIDTH switch is set for a scan-

width of less than 1 MHz per division. In this mode, the dispersion sweep signal from the

display unit is ,ppfi"J t" ih" tt i"a local oscillator. The first local oscillator produces a

fixed frequency d;ii established b5, the FREQUENCY TUNE eontrol. Phase-Iocked op-

eration is normaliy'used, and is seiected by setting the STAB switch to the up (on) posi-

tion. This action Lrr"u" the first local oscillator to be locked to a harmonic of a 1 MHz

reference signal to stabilize the first local oscillator. When the first local oscillator is

phase-locked, a STAB indicator lights'

4-S.l.4LinearandLogarithmicVideoDetectionModes

Either linear or logarithmic video detection can be selected bv means of the LIN/LOG

wide-scan sweep signal and the d-c
resulting input to the sweep driver (which
voltage centered on the d-c voltage from
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1-3.2.3 Vcrtical Drive Circuits lfigure '1-61

Yicleo from the tuning unit is supplied through the emitter followers to the following points:

{r. The yertical output amplifier (A102), u'hich supplies the video signal to the

CRT circttits.

The baseline blanking comparator (A104) in the cRT circuits'

The horizontal sweep circuits, for use in sync triggering in the video

trigger mode (see paragraph 4-3.2.2-l).

d. Au external device connected to J101'

4-3.2.4 CRT Circuits (figure 4-61

The CRT deflection is controlled b\' the vertical drive signal frnm the vertical drive
circuits ancl the horizontal drive signal from the horizontal sweep circuits. A video

blanking signal, applied to the CRtby a blanking driver (4104) derived from an1'of

the following sources;

a. At the termination of each horizontal sweep, the horizontal sweep circuits
. supply a retrace blanking signal to the retrace blanking amplifier (4104).

b. A baseline blanking comparator (A104) blanks the video below a level
established by the BASELINE BLANKING control (R111).

c, When the horizontal drive is being provided by an external sweep source'
sweep retrace blanking must be provided from an external blanking signal

applibd to J104. This signal is supplied to the external blanking amplifier
(A104).

The high voltages required for cRT operation are supplied by high voltage power supply

4105, inti"tr pirar"ui =1S00-volt outputs. Voltage dividers (A104) and the INTENSITY

FOCUS, ana ASttC controls provide voltages required for the various CRT grids. A

trace alignment coil, controlied by TRACE ALIGN potentiometer R102, permits any

tilt in the horizontal trace to be eliminated.
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Chccl< +15-r,olt outputs o{ tire +15-volt power supplies (PS20l ancl P5202)
in the tuiring unit. If eithe;: r,oi[age is abrronnal, rei;lacc the a.ssocialed
pc,r4rer supply.

b. Measurc r,olt.:rges {rom i:i,n A to pin B, and from pin C to pin I}, of
coax su'itch S208 with the I3AND SBLEC'I switch sei to each band
position. Iror i;ands 7, 3, 4, 5, 6, '/, anrl 8, +22 vcllls shculcl be
present betr,l.'een pins A. ar-rr-1 B, ancl 0 r,olts sh.ould i:e lrresent i:etu'een
pins C and 13. For barrd 2, t'22 volts shcu.ld I:e pr'esent ltetu,een pins
C ancl B, ancl 0 volts should l-ie present betrveen pins A ar:.d B. If
voltages are a]-;no::mai, ;:eplace 4.208" If voltages are'still ai;no::mal,
BAND SELtrCT switch S20T is defective.

c. Check oper::.tion of the tuning unit in each barirl to determine lr.,hethcr:
all bands are abnor:mal, o:: if only certain hands irave abnormall.,, lcw
sensitivity.

d. Check vlhether: operation is abnorinal for ail settings of SCAN$IIIITI{,. 
BANDWII}T}I, Itr AT'IIiId, LII{/LOG, YII]]IO }URATION, FULL
SWtr E ll,/SIG IDII i\'I, and II{PU'l' A'ITIill{ srvitches.

If repla:ement of the moclule indicatecl to be defective ir,. fig,ure 5-3 fails to correct
the malfr:nctien, check the cal:les to the module that is indicated to be defective.
The succeeding subparagraphs describe the checl<s i'ir figjrres 5-2 and 5*3 ir, more
det.ail"

5-2.7 Ilisplay Unit Cireckorit and Trou}:leshooting (figure 5-2)

This diagram is diviclecl into the foilowing rnajor cl-rcckout/tronbleshootiug serl-rences:

a. il)L$f-$:Sg_?llgg, l?owerr: is applied, ancl operatiol of the powtrlt ON
indicator and {an is checkeri. Then the displav is checked for presence
of noise ancl a s\rreep trace" The *22 \rilC and -70 \DC po\yer supplies
are also checked.

b. .3.?lctyg1:gA: This proceiiui:e is pedor:rned rvhen no sweep trace is
present-

cV QqSpeqgq g 'I'his irroced'lre is perfornred rvhen there is no noise on
the swcep trace.

cl. &gUgryg"_ Q, This'procedura checl<s rnisceilaneous se condary
functions.

5-2.2 }ficrowave T'uning Unit Troui;le shcoting (figr-rre 5-3)

This diagr:am is divided into the follovrir:g rnajor troubleshooting seqltences:

a. $liUll:q:S*l^,Sg. Thls scti,-rence is used to isolate malftitrctions lhirt
oCcur ol$:'o-fr?e rtaln bancls.

il
*l
=l
*l
IJ
il
_tb. S_,*ij.*:;l::i*:,I; if :,11 l-,-;:ir.:":

tcrnrinc r,.,ireihe:' l.lie fu.nil
:L,:lt:"i':i:.i.i, ii:1S sli,-tr-:.C'lCrii i:= ,:Se f] t* fl+*

i-lre sent ir: al i cpe riltitif{ rnode:; and sr,'iiclr

5*1.0
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Step 2. Connect the signal generator to the point of test, and set u1r tire

signal generator for the frequency whicir corresp2nds to the inter-

-*diat" frequency normally present at the point of test'

Step 3. \Vith z-ero sigUal output from the signal generator, observe the CRT

dispiay, and notc the level (in dB) which corresponds to the average

noise level.

Step 4. Adjust the signal gcncrator output level until the horizontal line
procuced o, ihe CRT display by the sig:ral generator outpttt is
Lxactlr.20 dB al:ove the average noise level noted in step 3'

Step 5. Read anrl record the signal generator output lel'el, as indicated on

the output level meter of the signal generator'

step 6. subtract 20 dB from the output level recorded in step 5 to ol:tain
the average noise 1evel. For example, if the output level yecorded

in step 5 i"s -9S dBm, the average noise level is -95 dBm -20 dB =
-115 dBm.

5-4. DU'IAII,ED TR OU13LE SI{OOTII'TG O F R tr P tA CBA B LE I\{ODU LE S

After locating the clefectiye module using the procedures in figures 5-2 and 5-3, the

malfunctioning rnodule is normal.iy removed and replaced' In some cases, it mal' be

necessary to Isolate, relnove, anri repiace the ciefective part on printed circuit boarcis'

The {olloiving data ii provided to aid in isolating fau}ts to the defective part on prinr-
ed circtiit boards:

a. The cletaiiecl theory clescriptions in Section IV, sttpported by detailed
block diagrams.

b. The schematic diagrarn in Section IX, u'ith supporting voltage data and

wal'eforms.

c. The cali]:ration procedures for individual modules, provided in
sectir:n vII. Theoe procedures can be used in the same manner as

a test procedure for an individt'al circuit board'

The following modules are considered non-repair:ahrle at the field level:

a. A105
b. A209
c. ****
cl. 2202 (except for diode CR1 - see paragraph 5-7)
e. 2203
f . z2a4
g, Y201
h. A208Y202
i. -"HJg.el*
j. s206
k. --{<*sF
1. ATZ 01

m. AT203

L.,
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il
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Tal:le Pe:-f*r m;rnce L'heck Test Equipinont

Itcn-t Re co :l rn r:;i:t1cci T''-t1re *

1

"2

Comb Gerierator

L,orv Fass Filier

CalibrateC
Gerre raior:s

l,eveleC Sil'eeper

.10, 1C0 IviI{z

8 GI{z

*)

KNL Microvlave
5I:,3 B0- t 80 0 -0

.\
HP 60BE /

Various

1,

1.

40C MHz
and 410 l'{Hz

0. 01 - 12 GHz

*flq.*ipmeirt iravitrg eqiiivaient cira.ra*teristics may i-re substituf.ed.

6-3. piiNi;TiofiA.L cHllci{

6- 3" 1 Des*rii;tion

Disirlay ;s r+i. u1.i with rio e;rternaL sig;ia}, risiirg V and TRACiJ ALIGI'I ccntrois"
signal frclti co-',rb gr:ner';itor" tllspla;,r is adjusted, using II, ASTIG, FoCUS' and

\,'i'll-.;.i' C;',II-l {icrir ps:lel) *cntrcrls. 'Va::icus displays, s}rnchronizatian, sweep,
vide* capa.biLities are cireci<eii"

2 Preliixiriary Control Settings

Control Setting

with

and-

S Y,f,C
STI} SWBEP
S\,\rEEp \rAIi//l\{AN
EASELiNE BI-,AN}{ING
RANI.] SELECT
trNl']UT A'lTlEl'{-dB
lI'' ATTEII - rlB
VIIJEO DURA']]1O}.T - B$,I
I,IN/LOG
s1'A1]/OFF
SJ.C IDENT }'I]LI, -q\\'.gEI)
$QASWIDIlH/DIV
BA"ITD\\TDTH KHZ

t1.-3. 3 Prricedure

F''RtrB RUN
3 msec/Dlv
CAI,
OFF
1

0
30
oFF
LOG
OFF
oFd
100 kHz
1 il

il
,{

f,
q
r;

,

{U Dlsc1ay'Setup

ta.) A,:1just Ii'ITENSITY coitt::ol for nclnjrrai
r:*ntrol to position s1&€ep tritce exa*ti;'
ii::r"-' Ar1-l';si 'f il.AC ll '3,'i,IGli qonl::c'l i+
vi; ti'i i:cl"i z*ril-;ll iina.

visibrlii-r,. 'l'hen acijitst V
on l.:qiltitm g: ai-ir:iii* rli-r'r sirln
&1i {t;n swg*E lr:. cr.: tr;,r.1.:. ! 1.,:!

Li -j
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Sii.;;a I Id::itifitd

(a) Set SCA.I'I\\IjDT']{ DIY lc .L )}.fIIz, RAI'ID\,\/IDTII KHZ to 100, and

csnter the disp,rla.7, T],c:n actu..te sIG InitNTlrui.l- swEtrP tc sIG
II]$NT an.d cl:er:k the cli'Epiav. On ait-rlinato sr'veeps, sigiraL r'''ii1

ailirear 1wo divisions t'r; tlie left and app:.'oxirirately 6 dts dorvn in
amplitucle , ir:'.licatillg th-rat the co::rect hend hns ]:een scie*tecl.

(b) Set EP,ldD SEl,itC'I fo 5 a;:.cl actuate Siff II)trNT /ltt:tf S\\ttrEP to
SIG II-)jiNT, noting that,sri aiternate !"tvceps tire siJ;aal is i.lo''r'llloi'e
than tr,vo divisions to Lhc-: lef t, i.ndrc;rting that. the harr:.onic numi:er
corresironrling tc the b,and. se!ected is tr;o high. (The si5;nal rviii
arn?ear. tg the r-.igfut if th.e i *rmonic nurril-rer selected is io the
+ rangc. )

ChccL: ih.: fo}lcv'i:rg f,-ii'tcttr,:.s :

(ai Rct,ate tsASEL;NE IlLAlli\.IliG control and note thai at leasi the
lower haif of the dj si:la; cau be blaniied'

(il) Rotate GRA.T iLLUM ecnt.rol a.nd note that edge-iighted ma.r:klngs
are intensificd.

(c) Place \,TDtrO I]UIIATION - Illi'/ control to 1 kHz and note that noise
in 1l:e displaS' is stnooiheC.

(d) .A.ctuate STD SWI;EP pitsLi:uttons 3, 1,.il, artd ,: sec/Dl1r, and
30, 10, S rnsec/illV, a:rd note that sworjp ra1.c cha:lges a.ccordin;511'.

(e) ;lctivate SIT{C fusir}lutfon to LI}IBI ancl rtcte that sweep is conirclierl
L'.,''r 60 iiz poiver litie f r'ci1:.teilc.v.

(f Actuate S]'NC pushhrittcil to EXT/\,TDIIQ, VfDEO TRICi AIIJ to
BXT. and pirsit siNGLE flWEEP pushbutt*n, noting tlaat a single
s",Yeep is prod.r.rc,ed.

(Si Place swEEP Lt0nli k, nL'\.N/gXT H{i}1IZ and rotate S$,'Ee P V}'F./
h{AN ccnty,ol cciunter.,:1<;ckrvise frorn the cAL position to run i}re
spol across the CRT. fi.r:tiiln to CAL"

iir) Irlace S\YEEp &JC}i]tr l* I'AST. This posiiion genera"tes an

arrip1itr.tiir'-ver:sris-time disp1a3' of a sig:ral'

(i) Advance VIDEO TRIG AI-)J control clcckr,viser and nole tirat s\','eep

triggering occurs at sorne position of the contrcl.

6.4. HIiSID{IA], RESP(}NSIIS

{;-.4.1 Description

ir-!stt-uir-ir.r:ii. ir-; s;wept t'h::oul,iir full loc;r.i os'--illato:: r:trlgc *rrC checke<1 fr-:i: l'ssidilsl
]'e SlJoi]i{i:I rr,,iih fl: iI inni;-i ;ill.en,.tait';r..

{3}

(4)

ti- 4
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*,idtl.r corit-ro1s set oil AUT()MATIC, tiie i:;urciu'idt'h

for a.n aplrroP::iate disi:1a;'.

I

is checl<ed at. riariails cli $i:* rsiot's

Prel imj.narY Co:rtrol Setting

SYN;---
ST'I} SWEE'p
SWEBIT VAli/ltr',l.i
J]Ai{Ii [}ELJ1C I
II\11]1j:f ATTh.N .- dll
Itr A,ilTEN _ ,1j3

\irllrr:c DUI{ATION - BW
I,I}i/LOG
STABz,OFT.
SIG IDENTITU]-]., SY/E]]P
lrIliJQUEt'ICY T{iNE
SC]I,.NV,'1D'Ii{ DIV
P,Ahlnl,vtrDTll Kliz

3-3,2 PrL:o*e.lr.ire

{i-tl. ii {U Gerreral

Setting

F.EIiIJ ]lu}i
10 msec/IIIY and noted
CKL,
-{.

0
i"CI

1 Liliz a:ti r;rtted
l-\Ju
$'I'4.f1'
C TI1I

0. 4L\* {iHz
IL3l'gil- 'ir,,..1

iai copuec| calibrated s;isnai generator' {3;, tabie 6*2) to Rli I}{PUT

{see iigure E*2\, arrcl set lor 400 Ii'{Hz' 
: i

(b) Witi: ir:clicatecl setlii'rgs; of a:ra1yzer, acijilsi sigpal lcvel iir.ea.ch
instance from -2i) d,?,i::r oulpr-1f level to nittain siglra) irt:et{ hL.it}:

fuli scale , checli the rlisplay. At 3 rir, dorvn frorn peak, .:,'irii,h !/
af rlisplay shall lB 0"4 to G.6 division {*2096i, At 60 dB dcrvn from
peak.,rrlj.dth'oft1isp1a-r;,slra11beeu"rra1[,oorIessthair10cii.u.isions
(20 f.i.mes the u'iCtl ai; 3 rlll down)

I-n; r+iFuTi

-io.ulfioazl

Pi6tire 6-7. Performanr--e Checks u'itii Signal Gen*rator

CALIBR}.TED
SIGNAL

G!NiRATOR
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i3i .111:;ce INPiI'f'A'ITtrN - ci13 ro 40' and step II' ATl"iili
atrcl 3C, recttrcling tlispla;" arrririitr;dr:: et each positic;t'

(4)Sigrxilpoal<sha,ilsi.riftirr]CclBinc:rerr:'rents*()oIrespclnil,ingl.o
settings.Deviationateactilltlsifionsh:rllnotellC(:]8d*2dB
(i.C.: di',:sion).

ii:lP rJ'I' ATTENiIA.TOR'AC CT-]RAilY

ri13 to 10,

atielryr;to il
EI
il
il
EI
$l

6-10' j l-)e scription 
; ar:e gui:siitu'ed

A ciiijhl'ate,;i signal is displayecl cn ,$Creel}' and signiLl levei j.:rcreilentl

to restore a pi"eset signal lerreL or, scro*n.'r," inp*f atteilua.tor i-s stelri:eil ir-r. Tire sig*

iral gcncrai,r, ulg:ruiiEr"i req.rlreCls "o""rut*tt 
ivith specifica-tion at each positioi:

*f in1;,.1r; a[ionttatol. 
,

0-.i0. ? Preliminarl Cronlrol se'ttirrss

6*10.

ri-10.3

Control

Q a./h lr1
r:-;-r-r cIIIE1-I;T-r
t>,LY P 1! rrr-ra

swBEP VAli/IiL{}i
:IJAND SllLECT
]i{P{jT,ATTtrN * dE
II";L'ill'XN * riE
VIDIIC DTIP.ATION - BY'7

L'iN/'l,GG
$'r'AlJ OFF
SCA}i\VIDTil /DI\I
BAN],]\\TIDT}i IT}IZ
I'I{EG;:'i 8..${l 11 l:liN E

Setting

trii-E]] RTJN

B *s""/DIV
CAL
1
i! r: [8ti
Noted
1 kllz
I,IN
OFF
100 kHz
100
0.40C GI{z

Procetirlle

(1) (lonnnct t:llibratecl sigr,el gJLtnorai'or (3, tabie.6-2). at RF-I-)]:,l'T
(rig. G-2), set INpuT trTt'rhl - dB i, 0, a:ri1 app15,.- 4$0 l{Hz sign.:rl ai

coiiirut"a polver leve1 of -65 dBm'

1- --- ^^-^^.^ ^+ ,.n ,rh-'r

(2) Ad1ust iii ATTiiN - dB to position signal peak on screen ar" an an:tpiittirie
1 / 

1'cading of 6 on tlie ieit hard (l'IN) scale'

I3,t Arjvance I].{puT ATTEN - clB one step to 10, increase signal generator
\u'' 

i;;;l';;-;s a-B*, arrcl. record exact level setting r:egrired t0 restore

sigrial Peak cn screen'

(4} Repeat step 3 iyt sucr:essir,,e steps of INFUIATTE]{ - ciR of 20, 30, +0,

80, anci 6G d]l: alci j,ncreases of signal 1ev*L eorresponoingiv to -45,
*35, -25, *15, zutd -5 dtsru'

(5) Devialioi:s of ito$,cr leYel to r:estore.sigrle.l pe;,rk shali t151 e3xsgr]:'0" i
\'/ 

d}}, or _ j... c)i ati;sttu:rtr'rr setting, rr'iiicliever is gt.eater.

6- 10



!
_l

l
_l

_l

-J

_l

_l

_l

_l

l
J
3
3
5
3
3

)

tI
I

I

lI'T-9

"{i*ti.i]3 I;r};xis qil.li a.}r-I13t1d

-.{.{ro.l Jo} pp{car{c arts s';cnpc'.;r.i ul}1-}€Inpoutralul "iia;};;}s {lnJ l}3r{31dsip ptre p'3u}qrrloD

irJ.B d-{.}u*nba"ry rT tu?.rn}JTp zi-I}ri 61 's.rcle"rerio$ ieu-816 lstt"tit}xo *&q trroJ; siz'c#ig

ucI?rl,$.rasa$ T'r,;1-g

g*r{\'-d ifil'{vhl,rfi 'er-g

'(u"roy protar aergi dols oIIl Jo anl"A
aq3 rio t{p S'0+ iilitl;,l\ fiq IIEI{S clals qcea ro} Ie oi ;ti:51s tr"luaurartTll {gi

'[F pu*? 'lZ ' 'L '9 'g ;o si]u11lss Ap - ]igJJ,Y J{ roJ i rjais leodoil 4t}

'"rclz.i*ua3 iurrEis uo le.ral
1erfi;s l*-i?-fi?I.r14,[]1;: p;o113; pue '9 ,lc 3:4pee* quad pu.its aroisar ('1 'roX

*i:,:t.no.? leir.llpe r.io 1,:j.-.1 p:u35s :yndu3 isnip'e 'gp T Dl Err, * N[.[;[Y gI ]as {*}
.suol.rl{F g }G lraaras ri* :1uori 1euB1s ;o Suipe+:.r api'a1i<Iure UIB;.qo

o? Ia^ai 1er#;s ;-r4e;a:ue3 1vrr8Is isnipz '*nO tF Ap - I.ItrJ.LY,{I q:}14\ (z)

' '(z-g 'Bt,q)
J..LlcL\I .,iH :1" (Z*p otqq 'g) ,ro1e;rar-lafi 1eus1s zl.{trtl r}0? paleJCI-I1",) ?3auu03 (r)

zH$ c07'0
,1tr].4 00i
7:I$t 00I

.{.{c
gVJ,S

NiT
,'.H21 t-

p.40N
rJp 08

I rf -r7/'l (vv

.Alfi7/casu'r g1

GiLS
NnIi fiIil{,{

aJnpo.)oJd I'TI*9

gl'ulJ, Lct{gr1&guJ
ZII} F{JOIA\C$IVfl
rlltl IIJGIA{-I{VJS

dtr tr/Yrs'TTo"{/JN rifiI Ci!{
'J,ilo/flYJs

p6,r/NIT
A\g * NGiJ,\rUOO Oi{ffL\

trP*ii3J,J.iliil
fr.P - N:I.LIV,L.|jr]]lJ

J}5TTIS fiNYfi
NVIII./ llY;\ d 3l SIrt-$

d[gA\s s,T,g
::rAOlU C:TgA\S

3Id.{"S

"role.roua3 pil',1is
:1eecl iuulirs ioa

tsuliiergroJluoS

s.3u1t1erg 1o.:.nTio3 d"reurw11o.r.1 U 'tl-g

i 'udr1?a5g1cads r{:ii/rr pai"{iIfioc gr lo^al
ar.i,l, 'uI porldols e;€ ilorl€nua1i" ,{I Jo s'}ua-r;ia.rouT s? ulaJcs 'rr{-} }?,\ai
t* eJ-']?fioJ o? pol#r^ sI JOlBJouo"'r? 1*u5J1s pD$?JC[I1"J e uro.riJ 1eri35s ai1;

uo4rlr,rasog I'IT-g

. ,". i'l
.{

.:

L:

UGJ,YNN$JJ,Y JiI"I I_9



6-1:2.'a, P ;:ci irn i nar'.y Control

{lcntrol

Scltings

S}'NC
s\\rtrEP tucjnl
S,f D Slt/IlE],r
Sp,,jj.rlIr VAli/MAl{
Illilil.) SII1,I:lCT
Il:fpu'i AT'1'rlN - dB
rli.', L"r'ilN .^ cl.! r

VTI]HO EURATICI'{ - EW
],Ihlj-(lc
ti'i'l,i- tir't,; "t' ii'
lijlc iI] lil:i'['//tri'uLJ, s\\I]i tr p
it{-.A }i\ri i.l)l'! i,;'fi1!
E:\.ii.tfil,,il.i'i'l; iiti z,

1.' ii i-,i]11 ll 11 i.lY l-^uN-rt

liett.ing

I'HEE RUh{
$'il)
3 ms*.;/ii\r
CAL.
1
0
U

OHtr'
.LOG
oI,'l-
()llI'
5 MHz
:0c
0..tr05 GHz

ii"-12" 3 illoc,ad.t-ir:e

(l; Corurr:cL tr: iiF il'lt']IJT ttvo r:alii:rated si"gnal generaiors
coritlrj;it-'ii in a 5 <iR t::c (r;:,<: {igu:'c 0-'!i,

ia.bie G-2;,

{2} Set cne sig:ral generatt-rr a', 4?fr'MHz, *24 clBm. sig:ial 1e','e1; *let
lire r:tl:er ttt.41A ilLiiz. *24 '3B,rri sip;nal trevel, Trvo signals should

i{

be ai learqf

. !r t-

\ ,' i-l I j-{
! ii , !'

{3} Chr:ch l.he dlsplav, lniern:*ditiation prodrrcts sha}l
46 d.B do.'vtr on riglrt haurj s*ale. r

CALiSfuJ.IED 5IGi.{AI.
Gf IJE RAiOR S, -24.,F1{ LEVEL

ilj$irli' 6.-il. l]."-n*r:ric Prrn[€

:il
':l

f,

,{ l0 MFiZ

6 -1:l

d
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6-14" I ilescrlption

\\'ith center' lrequenc], adjusi,ed at the center of
corresporldirrg lc',.eiied su'eclti;rg signal source
a.mpiih;cle tj.er.iation b), hrning the sig:ral source

6-14. 2 .t-reliniilary Controi Setti_ngs

Ccntioi

S)'NC
. STD S\\/I]trP

S\\Itr EI, V.rRi/l\{.AN
IIA*h]D S}lL.IiC'I
II\'PUT ATTtrN * CB
I]T ATTIIN". CR
VIiJiiO IJ'UIIATION .- BW
LiIl,r i t)G
STrillz'0FF
SCANWiDTII,/DiV
BAI{N\\IIDTiI KI.IZ

G-'1.i. i] .l)i:oclCrrrc

eacir segrnent c,f
connecteC, each
a.cross the i;anrj.

interest, and the
banri is ci;es]1e.1 fu,

Setting

Fl1trtr RTIN
3 msecrlDlr/
Cr\ L
lrloted
30
0
OFF
I,OG
otrF
100 Mi{z
1 000

{1) Cr,:ne;:al

(a)

(b)

t r,\

Iinsu::e that oulpr:t of each sweeping slgnal sou.rce has been checi<ecl
r,r'ith a pov,/el: iretei: zurci determined to be flat across tl're range tr.i'l:c 

sr,,'e1-rL,

.,"::;tj,:,y" 
,.

Ccrnnlct s\y{:epel:s {5, table 6-2) and po\r/er rneter as stror.l,n in
tigpre 6-4. Use exterrial 10 dB pad and set signal sour'ce ievr,l
to ol,itain -0 to -10 dBm level incident to RF INPIJT con;:ector.

sloil'l-v hme ea.cir slveeper across the indicated ranges and ot-rserve
ihe dis1rla3r fcr ampiitude variations.

(d) Am1-rlitudc
100 IvII{2,

va;:iatian (fiatness) shali be no greater thzrn B dT,/
/'

:.,.ft:/'

ti-14
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6-[5. .l I)oscritr:lion
I

Ihle output of a icverled sweelll.tr is swept utcross the fr-equency range of the .r:,*Fpecti\,€
mixer. Hr:sponse fla.tness anil sensiii*',ity are checkeci.

Respoilse Flatness

G-75.2. L Procedure

(r.) c crlu.ipmeni as shcwn in -Figure 6*5. Use a ii6000-1 43 {Jable,4ss;,,
EXT'h{Xi1. Be certain

mixer.
f,,'!-+ rer, io connecl. the rnixer to the analyzer
fh.: n^hl nd inar'tr<eC MIXEiI js connr":cted to the

(?) Set tlie s;wee selcctc,r ccntriii in fl.tc swee't-' g';'ire:'ato:: ic CW. Sct Star'{./
CW ero::,|;:cJ i.t-r re center of the microtrave i:;lnd to be measured. {},'1ocie} 71i0A:
i5 (llIzi (},{*d*l 21A: 22 GItz\ and (Lfcclel 7722A: 32GHz7. Use the sr,',eeper
iial tr: cir:tc ::i-rine tenc-\/. Use a1:propria.te prccedure to er'sure that
$rveep(:r.' is leveled,

36000- i43
CABLE ASSY

Figure 6-5. Waveguide Mixers Check

EXT lvixR

V;\R l/,ts18
ATTENUATOii

t] - I t).'\
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Ili:signa"tion ['r-rr:3{i"t

lief*rcnce
Parag.rlirlr
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eAND-(iAl+r- -*:.efir$it6;.-
$gJ-+B"ft.r*F -..--I+ffi+-
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B/r.N]l GiUl{ fi.208lt11,
AIU (tsanCs R1?, Ri3,
1 * t) , R14, Ri{;

I}C I,EYEL AzCIR3?
ADJ

lIi.,

ASl]IG

TRACE A,:JGN

V}JRT GAIN

IrlltrQi_uiNrlY
TUhTB

rri FREQ

I,O "iIItEQ

4208R46

A.208R36

I'r"oui: llanei
(712--B)l

Irr+nt Panel
i?12*x)l .

-l:'rcnt Panei
{7r-2;$t

'P.ear 
Pane}

{?ne-E}l
i, 1 ;
.,"*Slxprrt Panel

{80$*Y{) |

.$!d*.Panel '
{8o$-"i t

Side Panel
, (B,}9rgil .

-, f*'s..H)*-

.1;@ne+-
- "i8ij$-s) -

-[*yi Panel
' (8*eAq) |

ifop Panel
(8oe-qt

t7-, 1

n-.q 1

7*2,7

7-2,1.

7 -2.2. L

n4a1
I U. a. L

7-Z.Z.i

I

-?=h*;-t-".--

ffi*

E O n r:
I -4. a. L}

7 -2, SYSTE},I ALIGN}dEITT

?-N.1 Display Unit ' '

Refer t{r Cperating Instruc.tio:':s, paragrfiph 3-4, 'and adjiist display uuit t;:o*.l panel
controls as Cirected. Lf u*ahle to obtain satisiaciory a-djustments, r"efer lo
Cali.bration rnsir"r.rr':tions, Pa:.'agra.1;h ?-3. 1 anri adjust: i.niividual controls ;s
r*quired.
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NCiTE

Llse SIG IDEI{T crl:ltro-l to ensure l:h,af a-t'iji-rst}:rerrt$ ;r're

made on in-i:antl siS"rra-i. Fiace tc *i'{, check }:esponse,
place to OFF. . .

{gi Check aver&ge noise lei'el. if noise iuvei rloes not meet the value
s;;e*ifieii, trouble exists jn t"he IF' section,

Band Al'erage Nc'ise i-evel

65 dE don'n

63 dE do:ra

tiu Ctli aov.rn

54 dB'lowx

53 dIi down

7 *2,2, a. pha.qe Lock Offset Adjustment. ' If 'slgnaL jumps off scieen when STAB/
OFtr control is ptraced to STAB, adjust DC LEVEL eontrol R37 to obtain a condition
vrhere the phase loched sigaai remains in convenient display positiou when.cor:t::ol
is set tn STA B.

f7 -Q /1A T TET} A 'I-Tr.}N!.lI U'.

Follorg th.e sequenee of adjustments as
ma.rizq*tl in table ?-3.

Table ?*3. Caiibraiion Adjustments

Filnction ControL Location Referenc{} Paragraph

+12ii HI

+13V

+?0V

+200Y

-6V
Dispersion Zero

Balance

Dispersi*n Widilr
TvaBR?'GAIN

D, C, tr,el'el

Floriz, Gain

D. C. Level

Sxternal *sr';**i:

A101 Forver Suppl-;

i;101 Power S:-ipply

AlC1 Power $upp1y

Al-G1 Pcwer Supply

A10X Porver Supply

.4.102 Sweep & Yert. Ar:lp.

'4'1.92 $weep & Vert. Anrp.

Display Unit Hear Panel

A102 Sweep & Yert. Amp.

Alil? $rveei: & V*rl, rlrnp,

ALi)Z $weep & Vert. Anrp.

AtS3 ilast S."1.;ei:,/U3.nc .{mp.

I{,29

R2

N.72

RlB

R*2

R1

R70

R1"09

RSel

$.55

1163

H] 3

'I -.], r, l-

7-3. 1. 1

?-3. L. L

arntlc-J.4.1

r -,J. 1. I
EO10
:'d. L. d

n,11trI -d. i". n

ar'l.f

?'*3. l-, 2

?-s. l. :
arnlnl -.1, I, s
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5:F

ERefcrencc Parr3rapir

,\.{anual Sra.'ec;:

hiaxim,rm
Iutensilry

1r)!1T\-
-ir') \ U(.,

--18VIIC

I.cw Frcq

ii jrJir lrretl
r)h.f I :'l
/r!lu lJ. i-,,

Freq

1st L,{ixer
Inpu.t

2050 1\{1iz Il'

lst h,liv*er
()utput

Bancl i Gain

Barrd 2 Galn

Band 3 firiin.

Band 4 Gain

Band 5 Gai:r

Lineziri'iy A<ij

J,inearitj: ./r.ci:l

Linealii3,' Adj

LinearitS, ACj

,Lmcarri} AoJ
l

F.esP'*nse Adj

Oscili::tor rtdj

Osr:illetor
Cor:npensa"tion

Srzur Width Cal

A:nplitude
Peaki:rg

LIN ilclj
7.-i-l {;{i.- -^' ..,-.J

X10 4.103 Eest $,,veep/Sync 1{}11p:

Rl0 A1.04 }iigh Va)tage D:vidt:r/
).)iani.r"ing

R4J. Ai08 RF Board (inten:ai)

R51 A208 F.F Boa.rci (icternal)

R36 &2AB B.f' Board" (exter^nal)

R4r,i ,'.'AZQ9 III Er;a::d (external)

Iiining Y202 2nc1 L. O.
SIr:g

Iuning ZZA2 lst l!{ixer
Siug

S}ugs A208 RF Board (exlernaii
l a: Aft, lJ.. u

Tuiring 2202 lst l\{ixer
Slu;:;

R11 A208 EF l3oard (externa}

R12 A208 RF Boa.rd (extemali

R13 4.208 RF Board (exten-. al)

H14 A20B .F tsoard (exte::nai)

F'15 A208 i:lI,' -E"Jt:ar:C (e:iierrial)

Fl4? A20I Srrl Converter Foa.rcl

Il57 A20i 3rd i;onverter Boa::rl

i15B A201 3r:d Converter B+ard

Ii6l- A201. 3i'C Converter Board

R43 A201 3rd Converter Board

f{67 .'r201 3rd Corivcrler PoarC

C? A201 3rc1 Converter Board
(risc iilatrir)

n69 A.201 Sr'd Converter ]3oard.
{oscill ato r)

H25 i'rZ01 3rd .Converter Eoarcl

C44 AzAi l-lN-i,OG Ecar"ii

IISE A:05 LI1\".I-OG Board

Itf': l:l{15 LI}]"-l iJC 3r-.riri
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7-3.2. 1. S

7--3. 2, "1. I
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7-3 I Discial' Urrit

Caliltrati*rls of indiviC,u;ll circ,rii. ]-'roariis'1:JC colilrc[e ri rvith i:oarils inetal]ecl in
t.lrc disnla;.' unit

7^:j.l.l A101 Pr;rver'$r.rppi;, Boa.rcl, Ii*l'ei'to tz,-ble ?-4 a:rti l'et li, f , 1'r;ltage '

coirl.rols es inciicaterl" [Ise a cligilai. r,tl$rreter' (iai:ir ?-1;.

(:A.l.JTION

i{o sricriT ciF"cUI:t' pEq'r}lcTloii Is PE'C\ric"trD iN T}IIS
ii-BtrMEI,Y" IviAi..il Ct{F- l'Ail\ 1,'OL'T'}'tll'-il}i,{:1 1'$ SET IIOR '
CCftT.EC'1' YT},I-,T,IGE fi-.!}IGE, OT.TiERIAiI-qJi, EUIiNOU T
Ol:' \r(-rL.'llLILTIlIl AriC D, C. UIllCt[T l'vLAY RESI- ]"T.

Tal:,le 7*4. Ai{}1 Pi;oei'Supply Iir;a.ril Lr' O. V6}tage Adjui;tit:ertts

D.'il. thitage Conir"oI F'in -No. Limits - irDC

+12V liL

+1 2:/

-17nTr

+200v

-{iv

R29

R2

r)-i a

11112

l; l-

1$

J.'

:t0

+i1. !) to 72.1

+l1. t] to 12. l-

+ 6!1. 0 tr: ? l-. 0

+19[i to 2C2

-ti. 06 tc -"5, 94

?-S. i..2 ,{10? iiweep anil Vertical li.rn1rlifi.t::' Rqaid. Se.i osctlioscop* as it:dica-
tr+ci for s':aelt tr:si. point ifigurc ?-2). Proreed as follows:

(1) r"\'ith clii;pla.y rrnit. ccnr'"rols SYNC at ii{i, STi SWEEP at;} msec../
1;11r, ancl esciiloscofjcr$jet tG tV/DIV r,'r:rtica1, '5 ms,"lJ11"r 1:orizoni'al,
.nppl-v p-;.'i:he to lriri 1!" Adjust Di.sl:ersion ?-lero"Balalce ill tcr

pr.,sition blLse r:i. r:.r"r:tr.].(A, fiEure 7-:l) a1; -2,6Vl:0,05'\/. A.cl"|r:st

Dispel"sio:r \\ii:ltii ti?C to pcsiti.on peah oi ral"flp aL -2^ 6V '10,05V.

l";oTIl

Uni * s s {,thi; r","'i s c :pecif ied, s'avefo rro s oi-

figure 7-2 are noiairrg.I. -v-oltages ca;r be
',r ii.liin :1A'i-,".

Set, r:sr:iillscope fci I u1V"I;li' vel'lica1, 5 mi,../D11r horizontiil"
Cri;urer:t, funciinn L:,insretor ttttl:La 7--i) {-o J07-24 (fig':-re 7-,"-l).

Apply prob,; to piii 8.

flr:f ;i i

l,lake t"'t"-r:i;n i';t;tt i:l:i.e lirl*: ,r1' 1','.1v*3 j5 n:l at grrc'rin'd

pi-:ittri:.i:i, 3,,r.-i t:l-i r r;ii 1-,;" ir,riii-'l i'i(:rr. {llr*rX i;in I ali
,Ji.li T, ,lrdir;st I]. C. i. ':1:.:cl l{6J ii ii;.rce 5ttti,.', kt,:e1;11,-,

I). C. irn'r:L s.s llfi'l au i-r;su;5ru.

iz) T
T
tlt
ila .i-

i-:
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(3) Adjust i/ f ront pane), c9r1t,1cf 
'tc 

porii.lion bai;eli[e of \\'ave r;ti l:':tLcrrr iir:ie of

graticule" 
- 

Acljlst VltR:1, Gl,1li,i ,*r.o ;r*r,"1 
"r,r'r.11.,1 

i-n nhta,in 7/_2-s.cre*:u

ciispia;r {+ c}ivisi,o..,rs). xol'jnij:"ni i.,9' i1^1,-ei 115*,;o ojrtiljn 35r,,r i;r:8-}i illi;"rtrd

.. G,,, ligur e ,!^2's. Readj,.ist tri ;riiri viaB-'f G:IIN s166i1"r.rls if ne.i:es,"-;arv, il'ticch

arJl.t).l,purlurs-vEiI:')(}t"},-oarllal.ielfiir:0.5'tde{ler:tiorrsig;:e"l.

(1,) Sct,:rscilloscoire ,or 2gti/Til'i. Appl:r l::9ir.'e tc pin 5 and ar'ljrst !'I iront'

pa.rrel 
"onttot 

to o'r;tai:t sta.r-q, ot tiace ei le{t of scl'een oue mitlo:: riivision

(0.2 Di.",. t-cutside left hanri .,,ie-rticai 
li"*.?f g::a"ticuir:", ,1d1":l Hoxtz.

Gain RD5 fcr friil sca.Le iroriz,;irial rleIle,-rtiotr" sti that i;i'at'e exterr'ils ot:c

r:niro: c1lvisj.cn {0.1 D;r,,) o,;t,sie1e rigLt,li:rnr] ve"rii*a] li:,i* cf P;::ai:.cirle"

Arljr*{; D.C. Levei RGi} io -i:i;pter the rvave ori th.e oscjlloscc-rpe (3, fi3-u::e

7-21.checl{atJ10{ouTIlt:fs-11OBIZ)o'1ie'arpant:lior'l'0"i''defieclicn
^;^--lft !t,r !4 

"

(5)Cherljr"forrc-tra{]epl.i}gg''v-i1-i..1^,1"'llreappiiedtopin14(D,figr"rrr:1,_2,\:
check for iiol.l-c,ff pi:lse u,iti: F::obe appiied to pin 26 (li, Iigure 7-2i'

n::.[,iEqffi] i ,-**:;*-*^t;;;l I-L-: l-.;; i I I r: i

i 
"o*r*^r,.r, 

I r L'-"-'*r i i^-" i i i t"t'ii"{t"t'I
L_-*"} l i*-*r'-q-.l-*-f1=-i I i+r-*- -*r

- :fl:::'I- i l-" - J

Fisitr.e ?-3" A]"c2 Swe{rp i+-nci:' Vcrtical it,n,:plifier Boaiit Test Sci::1':

7.-8.1.S 410:; jiast S:,r,eepr/S1't:.c Alnfrliiier tsoa;:ci' Cor:ne ct frii:ciion gcil'el-atol: it:rbie

?_J) t. trx.1,s\\,8;;;r.,,ur.,. 1,r.rr"r.'-'srrt-aiupln5,. ur:rrii c n1.rol Sw}jlrp :'r{GilE i* iIA}ii

fiXT. Sej: fu"iiction gcnei::tor iar ncsitit'e lami.s*'t'tr:oth' 1OrJ pea'k-lc--pcak 108 Hz'

A*3-r-ist E;<te;:riai Sr"i-p ntg fcr iuit i,"rtr,o"t"f CisptrlLi'{.s": ST,T-irp VAF.'''}I'\}t.cetrirol

tc centcr sweepi. Discor:i,ect fr-rncrio*!=rrurri!L:_ luiust nillr:r*]- Sit'eep coltr*1 |-'-t'
to cbtain fr-il excurrsiotr ac.oss g-"a,tlc,itI uzirsi"' S'ul"FlliP VAn/i,TAIli frotrt panel con'urol

it ,"*.i-a fi:lt3r cloclrvise"

,i-3. i..4 Ai 04 Fiigh .,,,oitage Divide:: anc Ijlankirig Eoal.ri-. with fuqction gene'':':;-
(talrie ?-1) connecied to ,t*-'l+ as shor'vn in fig*re ?*3, set for i0V sarn'too'ih' 1kl{z'

Ftotate ,i{:f ENS.I:I'Y f r"ont panel c'nt,rol iully i,ior:i<rvise, aur-; adj*si lrla:imur:r lnicrrsi'q;

li16 scr i.ir,;r"t displal'l,.nt o.,oi*s bioomin!; ai exIre.ne fl\\'$eili.]1g of i'r:T'Iili31TY cc'it-

t'ol. Set funcii,u'gl*t*tor aniplittlde and freq;:ency fc;': a fuli scre*;i dispi'ai'p:iieni'

a,nd. arijr1st fiist*::ti;n H2g tc obta.ir a recij.iinenr r15si:lay

7-3.2 'j rtnilis ],rriit

Cal ji:rrstiot:s of irlir:ro1r'iii,ij chassis (I:iE' seciicn) fiiusl b* r:on'-i''tc::]t].'l t]t' tir: EF a:"''j

IE. $*:etior.s sep:rr:lte ci, T'o lli+irataie ;.t-l' anci il' s+;clii;i'is' FrJCr'':i':ci ;s lciic'i ''

(ti Hern';'le iour 6-32 sctrel:'li it;lil bcltorr"r ccf i:r"

'7 l.c

FUt iaT IOl'l
C'INEr(ATOt
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I6.aol aSILtll iJi asiJl;clli f1:'1:.: il 3sE.rti lB -zo.I dleg,lil {DELI:J Frt Ui?,r\\:l1rltalloS (Z)

,{leleixtxo;rddt .t+ 1t},101 i}$i*.'x ;r-,i tislii

{}

0
ZiDT I

ii\{lT

rie r
t.l+gtrsorl ,{r-iy

I
nlfi/'o+st* g

"liiiii 3E1.iJ

3q'11a9iorlrrca

s1crlr'ioc ias '7-;, o;;t-8i-l

ID^aT o$ioi"{ i'l'a'8- L

:s/.\cl[cJ s"
iii u;v\rlr"is se ]ltrft siiltrili pi;'r? 1[TiJ'r "{eidsp ?ceiiuc3 '}i3c113

'.,{r?s*a.}*u se IS}J. ;c}.i?iio.t

Srjr\ BT* isr;ipy 'U u1d * ggg Y'1? 3. A 26'ZI'oi gC'8 [- .(c] :t3:rtii] ',{-:t*qo;;olr iB i?t{
ir),ilriii:) 3{L\';I^ lsnfpy ""tri,i80z1",'iz }{ti't 8t'aI'- c.}1 3+l:'l;- J.$}}i$:}t:3 (r-r olq?.i}

r.)3'd{.Lr}Ii}A iu}ISlp " :[]I:!\ "L\iEati .rE Agey 's,rBeilcA i-13l1;ii:l3f{ '3'a[ \'7,'7'E-L

1u'r.I-irs.ro.{ rrfj;j}.{t.$ 31';il ,{'ticr.;i* i}+r1 iii.rE.r-o,ltcti '}'{I *!{r; illirl rt'eidslp ai{l ,#;"LtId
-tJlltiI?ii l;uuod ill,rn '0I9*000/,8 'rli.:- 1,ied '3i1i o;::.rr*riirJii;lri 11'jr;oild.; 3* i.;.r:d '.]lqE;:

'1ili)ua.Lya ar{J 'arlocsoi11as$ ge;.:.:alxa u" piie e-acJii.JJ Ju.i'.r;cl "3'd{ i"llranzo 5tt1sn

irlrislldrr,c?,l: er1 ,{eu sa:rnp'+oo-rci aSOr{J ';I01?eJqIIi?3 SIIrs?r1'f +:\E,:rloJoi}i I-'7,'g-L

'acr-ronh+ls osJo,\aJ
u1 srials Fuic.Sa*oy oq; fiuprc11o; ,,{c1 suoll.roli ,i{I puu ,{U aql aIquI'Jt,qY

. '?,ri0zuv 1i? t"itr/A slqrc .;iT loolnioasllt

ilir ;q:J;e.r1,s IJTI lr;r" W
?:lpris affil1 .i.-,r.rar,ha;J ie?31l} *.tr i*uld llIoJI LIIOJ,{ dt,Lte sISS"t{i} o,\?lAo"{cItfi
*irIis uaq,l -rJIss"q3 gl.l3jao.rciljl;o.IsaJ r"uo.IJ'*-,tt3"Itls f,g*} oe\1 pII" *piS

rllgil 1rioJ:5 s,ta.Iit. f8-9 6;?.i(n aAglII?J 'uor11s+d iq"ti,tiiir LIl SIrn:) t$IiA

'As& uI u@ pell{r€lE:*c}a?rt}UrJ0? '

-sJeN-

i"Bj{J,4f,'S.,:r:t-{no"srtrfiysr4{Lilra+*;iIfi{€*CIffi*?{F& q+m{ IitdnJ, n}}igftbg}i.t ar\oura}f (t'i

.i.i;r:l.E't1iii:;i.lilt lnriur I;;(};; slil":l *IZlli iDeiiuocsl{1- ie)

'{.',..Iiroci $CiV 3Aoillo.r 0il?r fg0ilY r-Lr0.r:I 3'iiiil} ticqq:.I {j l-:..11{ -}Jauuo1riiTfi (Z)

"i.{}r 0?-
I.ail" tI[Ai alqEa .j{$ }ca{Irrc;s!( (f)

tlp - "i'I:t.lJ.v JI
.?p - II|*J,LY J,ndlil

^16.9 " rqCi*Lt'tii]fi OIISIA
SCT/idlT

yI{X - IiJ,CI.^tltTi{Y{j
Ai{ii iircl+5-r{Y3s

J',JII'igs {titYf,
dtr:r-,lls {{;, 1r,r|,\d

L,i r. r.r. , t,,i .i 
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iiiTE t.JDl:R CAf,LE

s?ti s\l'llnl-.
.BAi'ill flE].rC'.i
iicANwIll?;I/i ill1'r

trrANllWIl-)'-l'i1 - l{Hz
J.Ill-/ uOG
1.'Tl)trO IJUII]LTIO}I - B\t

!
!

- - ci,i,
a
I
I

l ilu:^e '/"4. l{oise Le'rel 'i':':ot i-ietrt"i:r

./.-3, 11. 1" 3 iiir:l'llrar:i,,ing Calil-.:"atic::t.. Conneet co:nb gciteuttor, louv pa::e fiiier'
,i C,ri uacl i{;aliie r*i} as showri it ftEr:'e'l*l:, Set cr:nir'ols as follo-"vs:

Ccntrol, Settirrg

3 n:rr,ce/DIY
1-

2C i{Iirr
100
LOG
O]IF

u
__-L*l

I
ur.iri 

i

_"*J

cpl',1tj.
GTN:RATOR

l"igilre ?-I. Dj.al 'l"i"ackiag 'iest Sef,lti>

(f ) Iici;.,ic ll li[Ql;tr]igi' l1-liiii knri'i.' <:lor:kr"'isc |o si(ip ai){f i-'€'

p.3jiti€i rii.oi-r.l {,Ii iile cai to rigi,l oi scili{;' zt''!'o" i'.;i:iii: ::-i -

;r 1.jl{U ltnoh coi"ttiiii;:,-:lociiit'1se to sttlp '-il:rl circcli l1-ii f oin:- ''
or,'l]:e r:ic:i tt; l.:ft r,f f . ir Gl{z:ical+ rear-iinll.

!** 
--*-l

i ,,.i1", 
i

-.t^-..--**-*'*. r

r*';-**
i :rcrtor"t
l , -
I 'rl
lq;i.ipL,"i'J*'".*---

.t.-'rvti v- - cr"'"

f -1,
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I uos tu]A t
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i
I

[:'",,.'''-

r\ifi,iA fi'0
AIrJT'1tiu 61

{.*ll ,{lii:rti A.r.:
..:}r\'I' UTJ .I

i:{ir
Suiqan .ri{Ii{ /trlV

ct[IlTrl\S "I'{ii,':I
p+?olt

A.IiI/**'';t'u g

-6;;::-- -0u:}.+-rD

:s^'lctricJ rlll Flr-1.TlECc ia$ '9-2, a;nfl"i.J tl1
i; i"rlrfrl,lp :Q{jr0{)go1} rcco 1;aruoJ' oli;::,Jfiau ptli.],:;r.'.\o.I

};

,'ilucll
.f,U gA. ..:tIoac o 1i 1;:s' g

SYii{ UKI'{ JXg
$L)',I,/i'{I',I

?riX - IiJC{I-&\'3iil'tiU
& ].{f/i ii,1, ilIil\].t Y 3 s

tr\i.[.'s
T,'\.JrT TCr rf l.-I-J<r &Yti i Lr! Ul{ , *

Clillrtr\1s fi.[,$i

.Suiiteg

&1loi{fi i;z {-;-7, ait"it:1i

{'tot,t ) '.,r "i ;si':5
pz-i gp ;4
i L a r.':

ir)
'irli{j tj'I pIIz O,rsz sl si,;i]-rt;a*: l'x'.p lloq^\;a:]IJ6.1 1;aoJ35 ;z '+,r;1'ledsa.r

;:.ruili1.rsor-1 aq u'i,rc ar-l-i.I ulilT plm;TjrrEis l"Gtl iTiull (: Ft.H 7 edois 3uadog

'uiio;{,is J8 Jc+uo} i,lr- lii:i;:a<b ;:ull Q}6i si{i} u*1:11sc:<I

tl1 [o;jr.Loc (,{crroni;ex;J,q3ig} $'}LitigZy lsr.iiry '('rH} 6'1} a:r;i qi{I aii'}
AJi:luapr c1 uitrlJal Fiil-rlrtrl 'XYa;,:rp 3:i 0:tdls'r,:""r:i "daq1 ee 1uu31s 1?'Xl aql

;,:'lr1f1.: Aql l'c lrt-rl-il{ (lliioL' jrllli,'I 0cI tliix i!';;;unlo 'zlHl:; a 'i $ilq}Bal
;rrirgt.il*rl is:rl) [i.r"un {}fr.f,'.\-}it}{}1.i qoili ;{t'liii, Ti.ildi{il"i}t1}Jii e4€}r.: :tiatcig

';i;-]a;(i:i IU;i#:Iir3i):lt it;;:I 1l;tlirq aL{} r-tu-;tsor.[ oi IfiJ'}itl{r 1r(cra'irb'
*.";.r.1 ,.io'1) ggl-ig0Z"y 'it;:rf1,'y 'fl to? c:| .te.|L''rlatl llrip gNli-1, ,\ii}li{il.h:lUd

'oHrm;^-lill{ o? ict?ilcc tri.l1l:i, .TI'{.id 1;;S ';)s'icr.i:}tlJ cile} 01 loJir"loc iaurrl
luo;J cilll,i.hlY'lFi ii.lII'Iiig.r61 1sr;ip* 'r'Fr4 ii!.r l' "rcJ ,rox:"r".,Jua-3 qluo* 1:}s
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,.I i1','q:e,.J
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(2) tJsiirg e poiver iitetcr and 20 ciX pad, clii:cli fcl apprcxir"l1"1-lt:l3r

])()\\rc]: lev{ri ai trX:l I'IXl1 connecLor.
.i0 CBm

r:cmb

l
I

f
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I
r
1
f,
.j-

Ir
fl&

I
f,
t

I
r
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I
r
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a
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I
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I
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?-S. 2. 1. 5 R*Cr:r,..r1iil i,, C. {Y202i
gcnerator' (tai-rie 7*1) as shorvn

Contrci

s1]"'l-r $\r/Efip
Rri.llD SllI,ECT'
:JT^B
$ C;rbl t r,'i l;'1' 11/I}p,r
Eli-L',Utr i:.'I l! ' !',1I7-

1,Il{/1,(]G
ii"l Ai"l'lrFi - dB
VII]EC i)Ufu\]]iON .- B\\i
Cov':b Geripi:aio-,:

GE I''IE P"ATf)N

I'r"er|..ienc5r" Conite*{. dip;ital voitmetel and
irr fig.re 7-7. ilet i:oirt.r'ois as follo"t's:

Sa{tir,r'

10 msec/Dlr"
2 artd nated
o]rF
5 11,11{:. ancl noted
100 lJIz
I,CG
0 arrd noted
CF]]
10 NIIiz a-iid iioteci

BASELit,tt--*--
R IST

i

I

l_._,_J
L*-..*.-*

t-----r
i__:: i

ccli.lciDil'icI

l,.irrrrr.e ?_7" y2cz Second tr,, o. Ter;l S*rupA -i.'. +\

(1) Ciheck;':?08 pirr L5 for'"-13" 02 to -12.98 YDC. Acijust A2CrR41 if
nec0ssal'-v.

{2i \Yii.}r ai;*r'e *qeitinlqs, i-r.djrist }'I}Ifl T'iJNi:l ctrnit'ol ioi: iiiBxiri:u::-r
t',:i.sriir^t r ise (.-\, iigr"lic 7-71. Il'' ilir.' ';i; ljs ir'qillt .f,--rlic','.'. ilir n.:
i,af.,r- j: i.;iir'j'i,-.'i..,' a"-.:t,,C i "
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ai{}.t i}}f eql Joxlroi ';e:ralrue iun-rlcads l"uralxJ uo.,ie;isip aql {}aq}

'{g*; e.:r,5IJ 'y) dr;.rp oi:ilaseq ,.ln{.uixeul J.rJ
Snis 3u1tni.{1r,rr+ 1nCtr1 Jax}rrf :1sg lsnipr p$r* lIim "r.':;:c{sip Z-Z\L\\o

{tirisrp ar{? {oaqc 'a3rt,: si} Jo Ja}ual rJI ic;ir.toc ,TNOJ, tLUtrjI aoeid

II
I
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I
Ij
IT
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's*ir .irir::r1 1**[pr 'intu)rool ]ictu*ocrr '{i--1 er.irntl;J 'gi -*i}';il?lrlii?i-li
i"ruT ?r(ir.Jij rriiollqo.c{ &orrcpl{}'r,1!oc ul?'}q0 o3 Sriis gu;uai 'c ''j. piiz isnipv it)
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lion,:

S'i.I] fj'hiECP
BAND SE1l'C'i'
STA"]J
scAi{i,VIi} i];I//DIv
PggltflItTH - iiIlz
LIi,{/'1"{lG
Cclirb Gsne ra.Lor

iii;ise -[.cver1, clB

't,3

- I,2

-4.2 app;:oxima-tely

3 i:r s*c/I)I'r'
i
\J ll ,t

, i,1iIr: a.:rd yroted
l0
I-OG
i0 I{i{:, ar:,d 1 }Iliz Xfodr.;1a:ic:n

T-3.i:.2 I-F Sectror: Calibration. C;r.lib::ritions ?..re ticir:i:rali1'r:otrclr-rcteii. witil funir:p;
unii asscrrllle'ci, r,,'ith bottcrn ccvo:i i."ertoverl. Exieirrui ]roweti' suppiies r.uci

oscillosc,:ilc irray l;e applieC, l:-ti. t1:e e:riln'lei' cr;,i:Io, p.ari ctf cplicuai ;'rlaintelaice
I(it, l.:irt No. -l?000-610, is cor:r'oni*i:i. fr.ri: ritilizi::g t,ire rlisplay unit icr pox'ei sollrce
arrci:1,:l:,iriux. Acccss to cor.tr:r:ls cli cii'ctlit boards is ri.il.ilinr.:d i:3'using the exietrrlcr
cald fu"L'liishi:ri i:r the opticnai k-it.

aYn,1r1]r\'l J .I'r

Circtrii iio:rrd cai jltrei;lonll r','iil bo perio;:i:red a$ m',rch
:.s. pcssii:le u'lth the hoar:d jnstailed i:l opc::atiitg
posii.ioii. idake c('rI'tij"ifi. that goocl gt'r:i;nci cotrl.ar:i. is
,.lL'-r.incil',r'1lct, i (:- l rii ui L l, ; 3 l,clr'tl ; el i t: r'i ir: i l;hi;; g
v.rifll s;lNsnde r car:c.

'i *3.2,2.7 'iiiirri Curi./rriet: Boalri i.qU 0i). Coitreci digitnl vL:Itineler', cc;:nl:
ger:;..r'at+:: ant"i i,o',r'pir"ss fiiter: ilzlile i'""i) a.s showi: in iir.;ur.; 'l'-10. lJisc\-nrLect
260 hllii: innut cal,.1c i\:2ial froni .il, i7:il"i e,xl.euiier car:d installed, coru;,eci Llir

RF cai:le l;et-l,ecn circuit J;iiard conne*tn;.' i2 and Te:ci:l,t.acL? cn cttasEis for
AZAZ}2, Set r:ontrois as f,r;i1,,:rvs:

Ccrntroi $etting

,.

6-3

(2)

{3)

{tl Rotate sha;:ii:g ci::cu.it ct:iir,:is fi,i-i, I{57, fi5S, 116,1 ful1.i' c}ock,i"ise (or
' uriiil r:* efJ+ct is obse.rvrrd on scree*). Tirr:n aC,trst IIiIE TLINE irorrt

pa,-,ei i.o ol:iai:r 6. 95 to T. 0i YDC re;idri",*:g on Or"j!I.
,it
I,i.l

Set SCAi'lWiDTIlr'DiV to b00 kiiz and adjusl h:tring cap;acltor Li7 (ihrou:-lir
hole in co."'cri io centci' titt 250 IIIiz rt:srron:nr'i.

Set comb genelaicr fcr'l ItHz ir:te rpci:rticn m:rrl<*rs to obtniti.r.t least
fivc sirle h:r.nds orr eacli si,-j."' r:f i:60 ]lillz r.'esp.rist {nal s;multaneousi;;
vis;irle). Tule i'Ili.}i Tlilill ccr:iro1 ir; cllrci":r:,'iser riii^t'clicn ur':til:"i1 fi'-:
siCehirnlls tt right of 2e{i }1}1::::tslrct,i(-'r: 3.1'{) +:+)cscd. .\riii:si il 5l ru
pl:.cc ';he iiilO )11i2 la::1;{!ii.){; on sclein.

'i.-'13
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(ii) Acijr_rs1. li5d, .r.15Y, 1,i{,7, resi'rtigi.irE i'; in scqttc:iti'c giYcn, lo aiig:r 2nci' 3::d,
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in figure
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Contrr:i iiet'ring

Sl'D S\VtrEP
EAND SELIiCT
STAB
SCA,N\\'IDTT1/DLV.

" BAND\I'II)TH - KiiZ
LIN/LOG
IF AT'i r-N - dR
INPII]] A'ITTJ'N - dR
Sigral G t: L-l':ratoi' Freqir.encl

Ca1ib.'.'ateci Levcl

il) Check fcr" frrli sca.le flispb-v at inltiai
of -30 dllin fails io protluc* IulI scale
gein R1.l on RF'boarC A208'

it:) Set BAitD\\'Infll - KHz fo 1000 ancl checi': for fuil scale display,
nlrrs or mintrs 2 dB, 1'{o,.r'set:}3AND\\'IDIH - KHz lo 100 a^nd

ch'jstr{ for sarne ler.ei dispia;r (full scale +2 dB).

(J) Set BAND\\'IDTI{ - lKtlz to 10, decrease SCAN\\'IDTH/DIV as
ne.ressar'y for *onr;enient disi lay, set SIIA13 to OIiI, a-nd

a,ljust 10 Kliz colrtrol ]193 for f,.lll scale clispl"al','pius or milius
2 ciB"

10 rrlsec//Di'Y
1

CFF
50 lvfHz; and'rroteci
AT-l'IO i.:rci r.oleC
LOG ancl notcd
0
(,

-tr00 l\IH:,
-3C CBm

settings. If ca-librated iriput
signal,, ailjust irand 1

NOTE

If necessa.rSr t,: cai.it,raie at 1 kHz [6n{11riii{.h, the' procedure is sin:ilar to steps 3 or 4, using 1 kHz
conil:ol R8? to adjust for frill scale di.splay.

(4) Set BANDWIDTH -
convenienl. dispiay,
scale r:lispi-a5r, plus

KHz to 0,3, .acljust SCANWIDTH;'DIV fcr
a-nd acijust 300 IIz control RBG for full
or minus 2 dR.

i.:.

',l;!
(5) Srvitch to I,IN. set EAND\1IDTIi - KHz to 1000, SCANIVID:IH/IIIY

to 1 ilIHz, adjust signatr getlerator for 7 divisions amplifude and
check sifriai rvir'ith ai 2 clil-isions dorvn ftrr: 1 divislott phis or minus
1 minor division.

{6) Repeat slep 4 at BANIfI\{Df'}I - Kt{z of 10, SCANWI.DTH/DIV of
i0 kI{2.

(?) I{epeat step ,l at B.AND\\TDt}'{ - K}Iz of 1,, SCAN-r,\IIDTHi DIY of 1 k}Iz-

(s) set BAND\\/IDTFI - K}{z tc 0. 3, SCAN\\TD']]}{/DIY to 1 kHz, adjust
signal levei for 7 Civisions, a:td clteck signal width at 2 riivisions
d<lrrryrfor0.3division,plugo.::nrinus1miirordivisiorr'

. NCTI]

The 1,:;;iirhviiih checlis r'"'il1 cietcrmine if thc 6' 5 ]Iilz
c::.vsta.l filte:' Lnar"cl ig sr+rviceal:rle. If checks are
tinsatisiactorr', r'etr,t:-*rr tJrE board. tr: factc'r]"

'? - l.l:l
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