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Curastortstics

11 Uses

Thanks 1o 1ts bigh output power the Power Signal Generator SLU can be used
Where the output level of the ccnventionsl signal generators 1s no longer
suffictent. Tts main applications are: measurement of the overdrive suscsptl-
i1ty of recetvers, measurenents on varastor-type multipliers, power tran-
sistors and anplifiers; plotting of antenna radiation pattems, and measure-
ments on attenuators and filters with high stopband sttenuation. In all these
applications, the sutomstically controlled output power of the SNLU is of
Partiouler advantage.

Another advantags for an sccnomiosl test assembly is the possibility of
extornal and intermal frequency sweeping within a frequency subrangs. The
sawtooth voltage of any osoilloscops can ba used as swesp voltage. Intemal
frequency sweeping 1s designed for Necording purposes (sweep ime 20 sso),
the X-axia defleation of the XY recarder being controlled by the suwtcoth
voltage.

The very wide frequency rangs of 25 to 1000 Mz 1s divided into seven sub-
ranges with an exmact linear scale. Pushbuttons provided bastds the frequency

nally applted voltage of between O and +10 V. This enables remote frequency
elestion over the Mhole frequency renge. ¥hen weasuring the behaviour of
narrowband f1lters with sharp cutoff characteristics, the freguency of the
SMI oan be synohronised with arystal-acsuracy and stability by means of an
external aynchronizer, such as Frequentkontroller - SHDA/SNDF BN 100.4502.

e output power 1a controlled by means of an ALC amplifier Wiidh serve
also for amplituds modulation. This onsures an extremely inear modulstion
ven in the cave of high modulstion depths. In swltch posttion SWEEP EXT.
B¢ the fnput for externsl sweeping can also be used for frequency modula-
thon.

R 29706 - 6



1.2 operating Principle
For each frequency subrange of the SNLU a voltage-tuned osetllstor in
Provided which operates at the output frequancy. The linearization of the
tantng charaoteristic 1s achieved by means of a varisble diode network.

Tiwoe broadband power enplifiers (one for the subranges 1 o 4, one for the
subranges 5 and 6 and one for subrangs 7) bring the power level wp to 2 W
@w.

A% the same tine, these szplifiers provide satisfactory isclation, preventing
the osolllator frequency fron betng affected by load changes. Each osctlla-
tor 18 assoctated with & lowpass f1lter which s connected in seriss with the
Power aaplifiers. Thus, hamonic suppression better than 30 dB is ensured
over the entire frequency rasge.

The output power 1a regulated by means of a broadband directional cowpler
systen for indloation of the cutput power and sn ALC amplifier whidh oon-
rols the gatn of the power anplifier stages. This ALC smplifier oan slso
be used for external levelling if extemal notworks are involved in the oon-
trol process. It 4a furthermore posstble to use 1t for amplituds medulation,
the rodulation veltage being superimposed upon the referance level of the
HIC etroutt. The divestional cowplers provide a reststive output lmpedance
f 50 0 at & constant BF. The output power can ba reduced in steps of 5 B
down %o 35 dB by meens of a varisble step attenuator connected in sortes.

Range switching, frequency seloction within the subrangos and output attenu
ation oan be remote controlled end progremmed. A BCD oods pro s
15 avatlable as an option.
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L3 Spectrications

Prequency £ndieation eTROr ».ve.s.
Pine tuntng ..

‘Proqueney Stant)ity
o4 trequency deviation
fega Attt
o modee oD, it . 4 i,
AM EXT. and SWEKP INT. 20 sac .. range

in modes SWEEP EXT. and
SWEEP BXT. Af +1vesssensen

Bffoct of temperature veriations .. 200 x 105/
Effect of AC-supply voltage
ariations .. cerevenis <mxlo /qoﬂ

Drift (after 70 min of operaticn) . 100 x m.‘/m min

Effect of load .. 230 x 107 (between short and open efroutt)

Suppreseton of harmanien.

(R¥ output 1) ..

Tangs 13 >30 a5y
for a1l ofher ranges, see dtagran

R 29706 - 11



Suppression of intermodulaticn products with tvo perallel-ccnnected SLJ
sigmal generators

oy 3 o R s

G sosket
121074
1003

11 msoe (in modes WROD., AN DNT.
1 idiz, AM KET.)

433 dBs (29310 V tat0 50 0
430 aBa (1 W); 7.07 ¥ 1ate 50 0
23 am

.,“,,} peak pover
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Source tnpedance . - 3

Refleotion coofriotent with regulation
of tnotdent wave .......
with load varfations faster than
regulation
% 0-dB attemuation of cutput
BEORUBLOT ok sens i rinanns
8t > 548 attanustion of output
BELRRUBO «vonrarirs

<15 (R < 1.35)

cevees €306 (VR < 1.86)

S 15 (v < 1.35)

Gomestor .. Deztfix B, adsptable

Without 1oss of output veltage, the source impedanice can be matched
% 60 0 or 75 1 by means of matehing pada.

v,
Hoter. for tnatoation of the inotdent output pover and voltage 22 (output
voltage with patontaratnstion) .

Seate ... e 4220433 dB 3010V

Srror of tndtoation .

< 10.8 an; 1958 with fe.a
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Input for external level sontrol ........ rear ENC sooket

sere 403 10 46,5 ¥ (dependtng o
£ fine OUTPUT POVER

651
220 a8
AMtenuation of output power
flne Loiinnieens 10 a8

35 4B 1n 5-aB steps

“eves £ 4012 dB por 5-4B step

R output II (reer) . BC soaket

Output power ...

70,18 belox pster tndiontion
(-8 to 43 am)

e 00

Source Inpedance «.....uv..

Moaulatton
Tntemal AN, 1 Wiz

Modulation frequency ... v 1 ki 415 Hr
Modulation depth ... 50 to 808
Envelops distortion ...vesees 5%

External AM

Modulation frequency rangs ..
Nodulation depth ...

2.5 %0 10V, for 80% modulation
1.5 10 (0 aeoket)
5% at 1 Kz and 70% modulation

single swesp of one frequency
subrange within 20 seo

Output for requency-proportional voltages in the modss SKEEP INT. 20 seo,
‘SWEEP EXT., PROGR. and UIOD.

Output voltage L otoskoV
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External sweep

0 to 50 Hz (sawtooth)
1 subrange, maxtmm

0t 410V

Tnput tmpedance . 100 18 (BC socket)

External sweep 4 .

froquency modulation with centre
en ‘manual or

Frograsmed adjustment

Frequency range ..rvriins e 0t0B ki
—— 1x10%
Input impedance ... wwssaeess 100 k0 (BNC socket)
Bavelope atstortion at 1,
ER ) .
awoep
Programing

SMLI without programming witt (200.1009.02)
T dnputs for setting the frequency renges

1 Saput for analog contool of the frogsency wWthin a rango
(input. regeteenents 0 5 410 V tor &gy 4o Tong)

7 inputs for setting the cutput power in 5-dB steps
ML with programming wtt (200.1009.03)

‘Frogramning of frequency range (3 bits), frequenoy (100 steps per Tange,
9 bits) and output power (5-4B steps, 3 bits) in BOD code

- negative logle
max. of 28 V/50 nh to chassis
+esers DI/TH-compatible inpute

Logle function of programing inputs

Froquency error with programeing

Resotting error
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Programing spoed
In mode SWEEP EXT. 4€

vestdval froquency |residusl smplitude
et vardation

10 mseo after frequency selection ..
10 maeo after range selestion

In modes UNMOD., AM INT. 1 iz,
e e

vestaual frequency |residual amplitude
artet, variation

100 msso after frequency selection
100 msec after Tange seleotion .....

<8
<%

output attenuator

Sttehing time . ree § 40 msec

Life . lcxmsan-uum.

Generel Deta

AG SUBBLY w1 evrererinririies 115/125/220/235 ¥ 10, 47 to W40 B
(180 vR)

Nominal temperature +10 o +40%

Shelf temperature .. 20 o +70°¢

Overall atnenatons (W x H x D) 48 x 19% mn x 436

16.6 kg

LG +vveneenennenienin

1.4 Aecessories Supplted
Fower Cord 025.2365.00 (2 @ Long)
15 Recomended Extras
B For mataiiing to other charastertstic
Aupedances:
Matching Pod DAZ 50/60 & «.......... 242.1013.02  oonnectors: Desifix B
at both ends
Matohing Pad DAZ 50/75 & wvrees 242.1513.02
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The matehing pads contaln & 10- series resistor. The reflection cosffictent
of ‘the source inpedance and the output voltage are the seme as for the 50-0
set. The output power 1s reduced:

by 0.79 aB with the Matohing Pad 50/60 1

by 176 4B with the Ustehing Pad 50/75 @

B For intercomnestion of to or three wnits for measuring the inter-medulation
or cross modulation products:

For charastertstio lnpedance 500 |60 |58

Thres-port, Junetion Box
Four-Port Jusotion Box DV
348 Directional Covpler ZPW

“enies 100.5205.50( 100.5203.60 | 100.5203.70
201401802 - -

110.1730.50 | 110.1730.60 | 110.1730.70
110.1746.50 | 110.1746.60| 110.1746.70
s 110.0752.50| 110.1752.60 | 110.17%2.70

P> For frequency ayncizontzation of the SHLU with the Frequency Controller of
SHDR/SHDA (100.4512) up to 500 Mg

Syne Adapter for the SYII ...

233.9015.50

Connestor for remote control 018.5862.00

B For programmtng:
Code Gonverter 0N 244.6015.03 for converting the sorial data input in the
ASCIT code into paallel data output in the HOD code.

P 7or sweeptng:

Sweap Untt SMII-Z 213.5010 for the Trequency range 25 to 1000 Mis or for any.

destred subrange. Selectable sweep tine 10 to 1000 mssc or stngle internal
sweep for recording (2 to 200 sec).

The start/stop frequencies can be set independent of each ofher and resd on
the SMIJ with an accuracy of 2% or they can be detemined with crystal

acouracy via an external counter.

‘here are two adjustable frequency markers displayed on & conneoted oscil-
Loscope or reconder for spotting the frequency on the test ourve.
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2. Preparation for Use and Operating Tnstruotions
2.1 Legend to Pront- and Rear-pansl Controls

(sce Figs, 2-1, 2-2)

Refuo. | Labelitng

Funotion

1 25 - 1000

Linear frequency acale

2 1.7

Pushbuttons for the sslection of the

frequency ranges 1 to T. Lamp 17
acotated with the frequenay Fange

ated 1ighte

3 425/430/+33 dBa

Mater.for.the injostion of the open-
etroutt voltage () and of the power
of the tncsdet vave.
Vith 50 0 reststive termination, the
Indtonted pover 1a the powsr 1nto the
Loat. In the oase of missatoh, the
power tnto the lgad 1a given by
P2 Py T W0 Py, = e
Indtonted on the meter and 5 = rerlestion
coattictent o the losd.
The sstting of the outiut attenustor 3
by which the output pover fs reduced
st 4120 bo. taken 1nto scount, With
extormal Loveling, the reading on

tar 3 ressine constant. The, mter
can, theretore, not be used for sntics-
tdon of the outmt power.

~
ouTPUT FOWER

-

Rotary knob for fine sdjustoent of the
output powe

5 ouTPUT POMER
0/-5/-10 t0-35 @B

Rotary switoh for ooarse adfustment of
the output pover 1n steps of 5 @B,
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Rof.No.

Labelling

Funetion

PoRER

Pushbiitton for switehing on the AC
supply voltage. Lights when the
snstrunent 13 swltohed on and goes
off vhen fuse 23 has Blown.

o, [

Rotary knob for adjueting the
frequency.

Pushbutton for the selection of
progremmed operation. In this mode
of operatton, frequency range,
Srequency and output pover oan bo
renote controlled via socket 25
PROGR. THUT (sse section 2.5).

RP oUTPUT
R =00

Output socket (adaptable)

Pushbution for the selection of the
W mode. The frequency rengo 1s
selected with the pushbuttons 2 .
e frequancy vhich 1s adjusted vith
mob 7 1s indicated on sosle 1 .
A frequency-proportional voltags can
be arawn at socket 28 .

SHEEP THT. 20 500

Upon Gepression of this pushbutton,
& saytooth voltage s produced
snternally wiich sweeps the frequancy
range selested with the pubbutions

2 i 20 sec. The sawtooth voltage 1a
avatlebie et socket 28 (E= 0o 40V,
Ty = 10030,

A new sewtooth voltage sweep 1a inttiated|
by releastng and agatn depressing
sushbutton 11 .

1
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Rof.o.

Zavelling

Funotton

swEEp EXT.

Tn this mode of operation, a frequency
range sslected with the pushbuttons 2

equiranent: 0 to 10 V (for ons coplete
range) . Frequency Tange of the sweop
voltage: O - 8 kiiz sinevave or 0 - 50 Hz
sawtooth.

Purthemore, 1t s possible to sweep

cnertspoed AG veliagn 15 wpiod fo
socket 16 . The magnitude of the DC
Vetage of etuwen s 10 durninn
[ ——
Goernin . s st of e A2
Vliage, 10 s vm S 1n o

05 D2 votagn £ G vetiagn S 0T,

I thte nd of oporacio, e resael
L L0 10,

SWEEP EXT. 62

PR —
oty sdsust vith th mabticos
2 o o 7 o progeemed oun b
st rmeteintly vith e vobage
optted v sese 36

Sensitivity ~ 1 x m'}/w Frequency
range of the sweep voltage: O - 6 Kkiz
s o 0 - 501 sertota.

P v ——
kL 0 107,
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Rof o,

Labelling

Punotdon

AT 1 K

Tn this mode of cperation, the frequency
acjusted ulth the pushbuttons 2 and
Jsb 7 ts smplitude modulated.
Modulatton frequency: 1 dis. Hodulation
aspn: “o,

Ustng the estary Imob 4, sot the level
such that It 15 at least 6 4B below the

et output pover. Tndicatton on

o E

Tn this mode of operation, the frequency
adjusted with the pushbuttons 2 and
Toob T can be amplitude modulated
Wi & voltags applied to soket 16 .
Fodulaticn frequency range: 10 Hz -

10 Wiz, Modulation depth: 9OF max.

Toput requirenants 6.5V, Sor.m « 90K
Ustng the rotary kb 4, set the leval
such that 14 ts at least G B below the
vaxtm output pover. Indiestion on

meter 3.

Socket to whioh the veltages for tio
modes of operation MM KT., SWERP EXT.
A7, SUEEP DX, are applicd.

Lap which lights when the assoclated
frequency range has been selected
with the pushbuttons
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Het.No.

Labelling

Function

A OUTPUT 2

HE output socket.
Output impedance: 50 8

The output power 1s approxinately
30 4B below the indleation on

meter 3 . The posttion of switch 5
1o Lrrelovant.

. ALe

Input for external leveling of the
output power (sse section 2.3).

sw ReUT

Taput for extermal freguency
synehrontzation via RF output 2
20 with a synchronizer (see
nection 2.6).

Sorew cap contadning the fuse for
the selocted AC supply voiltage.

220 VT1.6D 235V
USVTR5D 125V

Fuse panel containing the power
fuse 23 and the spare fuses.

PROGR. TNFUT

Tnput for remote control of

PROGR, depressed (see sestion 2.5).

AC supPLY

AC supply voltage receptacie

B

L} swymoom comeor

Output, ssckata for the sweep voltage
internally produoed in the modes of
operation SWEEP INT. 20 seo, SWERP
EXT., PROGR. and TNAD.

Output voltage: 0 to +i0 V.

2,y = 100 0.
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Preparation for Use

2.0 Mdjusting to the Looal AC Supply Volia

‘The S compldes with the safety reguletions according to VIF M1 for
©lass of protestion T which requires Losulation of tie AC supply voltage
ofreults and perfest permanent intercomnection and comecticn to the o
fused eartn conductor of all accessible parts of the instrument whioh would
Lmmeaiately carry voltege in the case of & Tault. IVECRTNT: Only earti-
contact type outlets for power plus!

Te tnstruent 1n factory-adjusted for opevation from 220 V. Prdor to
switabing on, chock that the fuse panel 2k (Fig. 2-2) fs adjusted to the
o0l AC supply voltage. Te four adjustable AC supply voltages are sngraved
4n the four comers of the fuse panel. The line beside tie screw osp in the
upper Left-hand comer mist alueys point to the value of the evailable AC
BUply Voltage (tum penel aocordingly!). To adjust the instrument for another
AC supply voltage and for fuse replacanent proceed as follows:

&) Unscrew soreu cap 23 with the power fuse (uppor leftehand cormer of fuse
panel 24 ).

) Remove aover of fuse panel 2

©) Toko the required fuse fron the fuse container provided on the inside of
the cover and tnsert. into screw cap.

a) Place pin of the cover 2k in the guide hole snd burn the cover until the
mazker 1ina potnts to the avatlable AC supply voltage.

) Sorew down sorew oap.

o fuses are provided each for the AC cupply voltages 220/235 V and 115/125 V.
If the same AC mupply voltage 15 always used, only one type'of spere fuses may,
of course, be stored 1n the three contalners. Fine-uire fuse T 1.6 D DOV k571
(1 8) 1o Tequired for 220 ¥ end 235 ¥ and Zine-vire fuse T 2.5 D DTN ML

(2 4) for 115 and 125 V. AC supply voltage flustustions of u to $10F do not
affest the perfomance spesiTioations aseording to section 1.3 "Specttioa-
“1ons" . Grester fluctuations of the AC supply voltage must, havever, be
avotded. Tn this case, & transfomen or stabllizer is to be comected to the
input of the Lnstrument.
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2.2.2 switentng

e AC supply voltage for the instrusent {s sitched on with the
POVER owiteh 6 . The laup provided in the pover switoh 1ights vhen
the instrusent 1a suitehad on. Tt goes off when the power fuss 23
has blom.

1¢ overlosding during operation actustes the overcurrent protection
of the regulating otroutts causing the failure of one or the other
function of the Instrument, this fatlure can be eliminated by
awitohing off the power switch and switohing 1t on again after
saversl seconds, The regulating circutts operate again nomally
when the instrunent fs ewitehed back on.

2.3 Bxternal Leveling of the Sigmal Oenerator

Internal Leveling keeps the voltege amplituds of the incident wave,
f.6. the open-oireult voltage constant. ¥or keeping other parameters,
such as the voltage st a mismatohed test ften constant the possibility
of external leveling fs provided.

Setup:

For the external portion of the control loop the . following conditions
pplye
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) The gatn between the sovkets of the SHLU AP OUIPUT 9 and EXT.
MEC 21 mist be {1, taking into ascount the output attenuator
etting.

b) The out-off frequency of the external porticn of the control loop
st be 3 200w,

©) The input voltage at the mocket EXT. ALC 21 must be posttive
Tt mist not be greater than +7 V.

Basto sontrol loop destsn

RE ampifier

outpur
POWER &,

Operating prinetple of the ALC cireutt: The set value adjusted with
the potentionetor OUTPUN POVER 4 1a compared fn o difforentisl
amplifior agatnst the mensured value of the controlled quantity. From
the reaulting difference the ALC amplifier derives' the corresting
vartable which controls the gatn of the KF amplifier such that the
controlled quantity corresponds to the set value,

For externnl leveling the {nternal meter amplifier is separated from
the input of the ditferential anplifier. In'this case the messured
valus of the controlled quantity 1a the voltsge applied to the snput
EXT. ALS 21 . Changeover from internal to extemal leveling ia
ffeoted by means of the OR ciroutt at the input of the differential
Bmlifier when the voltage applisd to the fnput BXT. AIE 21
Grester than the voltage supplisd by the internal meter amplifier
hich 13 46.5 7 at full-scale daflection.
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AdJusting the external AIC: 'The gain in the external portion of the
control loop (between RF OUTPUT 9 and tnput socket EXT. AIC 21 )
mist be fncreased untl the output power of the SALU (or ALC voltage
o be measured at the feed-through capacitor CB7 of the RF anplifier
I11) begtns to deoresse. Tis indlcates that the internal meter
anplifier hes been switshed off by weans of the OR oirouit and that
now the ALC kesps the controlled quantity applied to sockst EXT.

ALC 21 constant, f.e. 1t is proportional to the set value adjusted
With potentionoter OUTPUT POMER . The decrease of the output power
cannot be cbserved on meter 3 of tho SLU, The meter reading
rematns oonstant. The indication 1s, therefore, not valid witn
external levolling.

2.4 Bxanples of Swept-frequency Measurenents

The capbility of external fraquency sweeping pernits a swept-frequency
test assenbly to be set up 1n confinetion with an osoillossope
supplying a sswtooth voltage.

The awtooth voltage spplisd to the input sooket EXT. 16 must
be exaotly 10 ¥, for swesping cne frequency range, O corresponding
o the scale beginning and +10 V %o the scale end. The shortest
poratssible ewoap tina for & linear frequency sweep 1s 20 mase,
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1_Attenuation Keasurement in Conjunotion with Osofll

Test sotups oscllascape

AT

Displey of attenustion characteristic on the sereen of an osoilloscope

via o dtode probe.

242 Messurement tn Conjunction with

Test setup: Oscilloscope.

]

o
o

u:m:\:v?O

o 1
-

Display of refisstion charaotertatic an the scroon of an osetilossops
via a diode probe.
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43 and Attenuation Weasurements in
Congunetion with ZR2

In conjunction with the Reflectoreter Type ZRZ rapld and extremely accurate
refloction and attenuation measurencnts ave posaible in the frequency range
25 to 1000 Hs. The measurenent vesult is displayed on the soresn of an

osctlloscope which also supplies the swesp voltage for the sigmal generator

4n the form of & sawtosth stgnal.

P
T —
e 13 owodind
e Frs
| o e |
=
SMLU. o f—o
GEm g O 7
e T
%
4 upeton st 1 G i eaien BT
Pililon

000 00 cjpum

Dnicton et
gy e

The high outpst power of the SNLU pernits the dyammlo range of the Deflection
Amplifier LIN-LOG for logarithmic alsplay to be Mully ubllized, Ths, swept-
frequency measurenents are possible over  dynamic renge of 60 dB (typlal
value 70 as).
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2 Progremming the S

For programicd operation the pusbutton FROGR. 8 must be depreased. Fre-
quency vange, frequency and the attenuation of the output attenuator can be
prograsmied via the socket PROGR. INPUT 25 . Tt 1s poasible to chooms between
o transient tine constante for frequency Progreming:

o) 7o stomer resancy shanass dsrecs pskbutten WD, 10 o adteson
o puatition TR, . The trnstent tine cnstant 15 e 13.5 rave.
e zosamt 2 15 <70 x 1070 In the case of resiency Simping over
he antive range the programed nemial valus of fhe femancy with i
sccuracy of 115 16 readhed enly after soveral transtont pariode, &b the
o ster 80 mse T th case of salier freaieny uepe, e tine
roqtred t8 corresponioely 1o,

5 For xapta uquency changen degness pushutton SYIED KA. 0€ in addition
o sunbattan TROR. 8 - (Sooket 1T, 16 rapainn free.) o time
Sequtrut to-reuch the prgranted noral value of the frenimey Eth
2ceurecy of +1% 15 thus reduced to < 2 msso (requency change within one
Tange). e restéual 74 5 ncrosace, hoveeer, to < 100 8 165,

For programing the attenuation of the output attenustor, the attenvator
setting adjusted with siitch § s malntatned. Tt 1s only possible to progrem
attenustion values that are grester than the attenuator setting sdjusted with
switeh 5 . To progran the whole attenustion range, swltch 5 must be set to
0.

In programmed operation the modes SWEEP EXT. &7, AM TNT. 1 iz and AY EXT.
can be selected by depressing the respsctive pushbutions.

e programning input 15 mads w of an Anphenol receptacle ST-20360 witk
36 contacts. The mating free plug 1s Amphenol 57-30360 (RES Stock No.
B 018.5562) .

2.5 SN without Progremming Unit Y9 (Ident. No. 200.1009.02

(For contact wiring of the programing socket 25 see Fig, 2-3)

The frequency renge 1s selected by connesting the respective contacts of
the souket ROGR, TNEUT 25 to chasels (nax. switching voltage:
433V nax. svitehing eurrent: 50 mA).
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‘e frequency can be resote controlled by applylng a voltage of O to 410 V
to the enalog input (0 corvesponding to the frequency at the lower range end
and 4110 7 corresponding o the frequency at the upper range end).

The attenuation of the output attenuator 1s adjusted by connecting the
espective contacts of the socket PIROGR. TNPUT 25 to chassis (max. switohtng
voltages 428 V; max. switestng cwrrents 50 m).

2. SMIO with Programuing Untt Y9 (dent. No. 200.1009.;
(For contact wiring of the programing socket 25 mee Pig. 2-4)

Frequency renge, frequency end the sttemuation of the cutput attenuator can
be progremed. Programiing input 15 1n D code with negative logie fwistion.
If sertal data lnput in the ASCIT code 1s Tequired, then a Coda Converter

POH 204,8015.03 1n %o be connected accordingly. By awltching the frequency
inputs, @ frequency~deteraintng voltage of between O and +10 V oan be adjusted
in 0.1-V steps. The neseusary tuntng voltage can be found in Plg. 2-5 for
every desired frequency: O corresponding to the frequency st the lower range
end and +10 V corresponding to the frequency at the wpper Tange end. Henoe,

100 frequency steps ave possiile in esch range. In the event tiat thls reso-
Lution 1s not suffiolent, an extemal D/A converter with more than 10 bits can
be used for programing. For this purpose, remove e wire Link between the
soldering pins A and B on the programing unit Y9 (200.5240) and solder between
the soldertng pins C and D. The external D/A converter mist be comected to
the analog 1nput of the socket PROGR. TNPUT 25 .

Traquency renge and attenuation are programed by connecting the respective

contacts (see Pis. 2-I) to chassis (max. svitchtng voltage: +5 Vs max.
awttoing ourrent: 3 mh).

2.6 Synchrontzation of the SN

The SMIU can be syndironized vie the SYNC INPUT 22 . The sensitivity is
approzimately 1 x 10747,
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An 1deal synchwontzer 1s the Freguenskontroller 100 Aste
With respect to frequency and control Tange. Tt pemits syndhronization of
the SMLU 1n the frequeriey Tenge Tron 25 to 490 Miiz.

For adaptation of the Frequenzkontroller to the synehwonization sensitivity
of ‘the SHU the Syn Adspter 233.9015.50 must bo used. The thres {nstruments
aro hooked up as follows (see also Fig. 2-6):

SYNC ADAPTER

sme sne
acsumy  REweuT oo et
Acsooiy
s A B X 33
3 i
H k]
[FREGUENZKONTROLLER
B R ouTPT Svhe eUT

Preparation for syndirontzation (see Fig. 2+6 and the section on
aynchrontzation in the panual for the Troquenakontroller):

Adgust the ssired frequency range With rotary sitch 102 .

Set etten 103 to £,

The Freguenskonteoller indicates e frequency of the SULU.
Rajust the destred frequenoy (7,) cosrsely with the pushbuttons 2
and knob T on the S

Set awitoh 103 to f,.
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Vary kach 100 unt11 the meter of the Prequenskontrollor reads a
erequency (£y) that s by 100 kis higher when , (£, = £, + 100 Kie).
In position £, a test voltage s appiied to the SNLY and Sta eymohront-
sation sensitivity sdapted to the Prequenskentroller by pens of knob
10 . This adfustumnt must be repested whenever the frequency ix
onanged.

Set switch 103 to SOW. Tn this switch position, the SHLU is
synohrentzed with the Frequenzkontroller.

The signal generator frequency can be finely adjusted to the desired
value by means of the fine adjustrent knobs FREQ. FINE within the lock-
potnt Tange of the Frequenakontroller (20, A0 or 80 kif2). The control
voltage reading on the Frequenzkontroller should 1ie within the black
region, which corresponds to the maxtmm control range. This condition
can be fulfflled by varying the frequency tuning knob 7 on the SHLY
acoordingly, without affesting the frequency as it in controlled by

the refarence frequency because of synchranization.
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2 Matntenance and Repatr

1

Roquired Measurs

ient and Acoessories

Wo.| O Type of tnstrumant, e | Ontorvo. | ses
required spectfiosticna
@ Tecommnded RS instrument acation
PR — 31
T 3007, 0 - 1 ki, 3z
meagurement ervor < 0.4 % 323
@  Digital Miltinoter vow | 100.0e18.02| 3ok
! or
UGC 51| 234.0508...
240511,
2 | O fmeter
T 500 b,
3 e 343,
° 1 kHz ~ 1000 MHz, 5 3.8,
‘measurement error < 1 3.4.8.
@ Heotronte Comter Wit w2 | 100.609...
Prug-t
1 kilz - Mz 100.6045.02
10 16 - 800 s 100.6080.00
MHz ~ 6 Gz 110.6119.02
L stortion meter
0.2 -1 %at1 ks
@ Direot-esaing Distortion
Meter FIZ 100.6100.02
5 o] EENN
0.1 = 2 W, 25 - 1000 Milz 3.5,
® Hicrowmve Power Neter ms | 100.2mm.00 | 2HE
with 50-0 Probe 100.2440.50
with High-Power Attenuator RED 100.2962.50
10'ds 10,5 a.
6 O Wave enalyzer 3T,
25 = 1000 iz, dymamto > 60 a
@ Analyskop EZF 100.8831.52
with U Ero | 210,00
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Type of instrument, Type
required spoct fioattons

Feoommended R4S instrunent

Order No.

se0

seotion

O

Osettioscope
50 miV/on, O - =
oot outpet > 10,7,
cestigusy o
e serten 5o, 550, 560,
530, 5000,

3T

o

pusserential amplacer give-tn

Differential Ampli: Tektro-

whth Tektronix mmump. nix TAZ2
of the sertes 540, 550 or or 1ATA
7000

Termometer with
thernaseter probe.

EREH

Dumy load, potentioneter
2100, 24

3.2,

Diode
10 - 1000 Mz,
froquency response < 10,5 dB

Yartable-ratto tranatomer
- 240 ¥, 100 A, 50 Hz

R 29706 - 34




2 Ctroutt Deseription
(See fumotion dlagrem 200,100 53)

4 separate osoillator is provided for each of the seven frequency subranges.
These oscillators, which operate at a low output Level omn be tuned over &
reletive frequency range of 1:1.75 by means of varactors. The frequency sub-
ranges overlap by 5%. Mo operating end the tuning voltage are well stabi-
14zed and the osoillators are tenperature-controlled ensuring an extremely
stable output frequency.

The tuning voltage for the oscillators is provided by & dlods matrix, Tt ccr
verts & froquency-linesr tuning voltage into a non-linear one whidh corre-
sponds to the tuning cherastertstio of the osolllators. Tus, a lincar seale
characteristic fa obtalned. Wien a partioular frequency range pushbutton in
deprecaed only one osofllator and the associated dlode network ave crbtched
into eireutt. The froquency-Linear tuning voltage at the fnput of the dlode
matrix 4s elther internally produced or externally spplied mcoording to the
selected mode of operation, In the UMD, mode, for exanple, 1t is supplied
by @ helical potentdometer wiLch Ls ganged with the frequency tining knob.

The oscillators are followed by three pover ampliffers widdh boost the level
02 W (or 1 W in renge 7), one amplitier (I) being provided, for the oscil-
lators 1 to 4, anothier one (II) for the osclllators 5 and 6 and the third
one (III) for oscillator 7. The brosdband amplifters used far this purposs
do ot require any frequency tuning.

e succeeding lowpsss filters wilch act as hamontc filtars are associated
with the different omolllator ranges. Tis, & hamonio muppression of better
%han 30 4B s ensured over the entire frequency rangs. The £ilters ave
Bwitehed over by mesns of Teed relays togother with the frequency rangor

A broedband dtrectional coupler aysten consisting of two divectional couplers
for the frequency renges 25 to 200 M and 200 %o 1000 Miiz 1s provided for
the measurement and {ndfcation of the output level. The rectified output volt-
#ges of the directional couplors are amplified separately in the meter empli
f1er. e larger one of the two voltages aocording to the frequency range 1a
used for the indfention of the output power. In addition, 1t is conpared in
the ALC emplifier against the set value adjusted with the potenticmster
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OUTPUT RO, From the resulting difference the ALC voltege s obtained
which controls the gatn of the RF anplifiers T to IIT. The ALC amplifier,
moreover, protests the cutput tranststors of the RF amplifiers against over-
loading. If the maxioun peraissible current is resched, the ALC voltage
Teduces the gain of the RF auplifiers accordingly.

The directionsl couplers are followed by & varishle attanuator on which an
attenuation of up to 35 dB can be awitch-selected in 5-dB steps. This ensbles
remote control of the output power.

‘e atfferent modes of operation can be selected by means of puehbuttons:

Tn the UNMOD. operation, the tuning voltage 1s tapped on a helical potentiom-
ster which ts ganged ¥ith the frequency tuning knob.

In the SVEEP EXT. mode, the tuntng voltage i externally applied to the
sosket EXT. If & voltage as & function of tine is applied to the socket EXT.
one trequency subrange can be swept.

In the SWEEP TNT. mode, che frequency subrange can be swept in 20 seo with
an tntemally produced sawtooth signal.

In the SVEEP EXT. Af mode, the frequency trimuing potentiometer vemains con-
nected to the input of the dlods matrix. An extemally applied sweep sigial
passes via an anplifier directly to the tuning inputs of the oscillators.
This permits swesping of the frequency about an adjusted centre frequency.

In the AM EXT. and AM INT. modes, amplitude modulation is scoomplished by
electrically varying the reforence level of the ALC efreult. The AN signal
applied to the socket EXT. (or the internally produced 1-kiz signal) is
amplified and superimposed on the reference level of the ALC ofrcult.
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Spurtous voltages in the SWIEP INT. 20 seo, AM INT. 1 iz, AM EXT.
and DSIOD. modes are suppressed by comnscting a capacitor at the
output of the dlode matrix to chassis. The capscitor i disconnected
I the other modes of operation beomuse of the rapid frequency change.

Tn the PROGR, mods, frequency vange, frequency and the attenuation
f the output attenuator can bs Temste controlled via o socket at
the rear of the instrusent. The tuning voltage applied to the anelog
inpat of the socket PRODR. TNPUI 1s comnected directly to the input
of the diode matrix.

If the programsing unit is incorporated in the SNV, frequency range,
frequency st the sttenustion of the output attenuator can be
atgitarly programmsd in 50D code. 100 frequency steps are possible
in eaoh range.

2.1 Osefilater Untt Y1 (2002511

32,11 Osetlintors 1 - & Y12 (200.3060)
Oseillators 5 - 7113 (200.26k0
(500 ciroutt dingrans 200.2511 8, 200.3060 5, 200,260 )

The cscillators used are of the varastos-tuned transistor type. Both
the 0soillator tndustance apd cepacttance of the oseillators 5, 6 and
7 are sajusted to obtatn the bandeidth required. The Inductance la
veried by tuntng the varactors whish are connsated in series with the
inductance (e.g. the dlodes G1 1 and G1 2 of osolilator 7 are comneoted
tn sertes with 11),

To 4solate tie oscillators from the subsequent R amplifiers, sach of
the oseillators 5, 6 and 7 is followed by a 50-0 10-4B attenuator
and eaon of the oscillators 1 to ¥ by-a one- or to-stage buffer
amplifier. The attenuators are optizally soupled to the oseillators
via an industance. The buffer ampliffera are comsoted to eultsble
taps on the osctllator-cotls for good coupling.
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The operating point of the osoillator transistors is adjusted by means
of the potentionsters R10 to K70 (oiroutt diagram 200.2511 5). The
output power of the osofllators 1 to b available at the output of the
butfer amplifiors 1s ) 46 dBu and the output pover of the osollators
5,6 and T avatlable at the output of the sttenustor pads is 3 +10 déa.

e oactllators 1 to & and 5 %0 7 are housed tn two RF-tight ovens in
wntch the temperature 1s kept constant to 465 12°C, This ensures &
high frequency stebility at variations of the asblent temperature snd
inintzes the vara-up period of the osoilletors. The two transistors
TI03 and 183 are used as hester eloments. The temperature 1s measured
Via the two thermistors Rill and R91. The tho assosiated cantrol
amplifiers sve losated on the ciroutt board 200,3230 (atroutt dtagran
20,2511 5). In addition, s thermistor (RL, F21, A1 and FS1) 1o
provided tn esch of the oscillators 1 to  to mininize the temperature
effeot on the frequency.

2 D1 rix Y11 (200,3262
etroutt diagrans 200.2511 § and 2003282 5)

«

Tha“djode matrix converts the frequency-linear tuning voltage appearing
at its foput into & non-linear one which s available at its output.
This is necessary in order to btain a frequency-linesr tuntng
characteristic of the signal generator in spite of the non-linear
tuntng characteristic of the csoillators. A separate matrix is
provided for each of the seven osetllators, The eight potentiomsters
of esch matrix permit the inttial value of the tuning surve (s.g. A3V
for osotllator 1), the initial rate of riss (s.g. RAL for osetllator 1)
and stx rise variations of the tuntng ourve (.g. BB to FB3) to be
adjusted. At the break points of the different rise variations,
funotion of the tnput voltage, The current
flowtng 1n the matrix 1s split into two portions after the break-
potat diodes (o.g. G1 30). One portion is inverted in the operational
amplitier Bl and, in the operationsl amplifier B2, added to the sesond,
not-inverted portion, The cutput voltage of the matrix is avatlable at
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the fesdbsck resistor RI3T of the oparational smplifier K. Posttive or
negative rise variations can be effected according % wilch of the two
surrent portions sdjusted with the potenticmeters 1s larger. The output
Yoltage of the diode mateix i adjustsble between O and +0 V.

The matrix uses matnly metallized resfstors snd potentiometers which
ensure o high sigal-tonolse ratio and low temporature offect. The
stgnal-to-notse ratlo ts further improved by (8 provided et the output
of the matrix. Tn operation modes with rapid frequency change OB 1z
atacormscted when the respective mode pushbuttans are depressed.

2 Amplifier T Y21 (2006081
(see oireult dlagrams 200.1367 § and 200.6081 3)

The five-stage smplifier I covers the frequency range 25 to 200 Miz.
The srplifier stages 13, TL and 122 operste in class C and the firat
tuo stages, T1 apd T2, 1n class h.

1L transfornation ciroutts made up of dissrete elsnents ave used for
matehing the stages to each other. The low-valued lnput lapedsnces of
the tranststors T21 and 122 ave stepped up by means of the 1:4 line
‘transtormers T2l and 22, respectively. e transtormers onsist
of short coaxtal line sections of 10 0 charasteristio fapedance.
Forrite beads are lid over the outer cnduotor of these line sestions
in order to suppress guided waves on the sheathing. The galn is
controlled by the ALC veltage from the ALC amplifier 200.5510, which
15 used a8 supply voltage for the third and the fourth stage. T
minim output power of the amplifier is 3b dBx and its gain u at
least 28 4B.

3.23  Meplifier ITY) (200.3618)
(soe otroutt dlagran 200.3618 3)

‘The four-stage anplifier IT oovers the frequency rangs 200 to 600 Miiz.
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The £irst and the mecond stage (1, T1L and T21, T31) operate in
©lass A and the third and tho fourth stege (T41 and TSI, T61) fn
class C. The operating points of the class A stes

o stabilized
by means of a collector ourrent stabilization oiroult comprising

the transistors T2, TI2, 722, T52. Two NP tranalators are connested
in parallel via 3-8 couplers in the first, th second and the fourth
stage for isolation of the amplifier stages. Thia mekes for very
go0d matching of the input and output of these stages to the 50-n
charscteristic inpedance. Matohing of the transistor input and
output tnpedances to the 50- chargeteristic dnpsdance is achieved

by means of transformation ofreutts in strip-Line technique. The
osoillators 5 and 6 are isolated fron sach other by connecting

thelr outputs Via the dlsgonal gaten of the 3-dB input coupler to

the amplifier.

The gain fa controlled by the ALC voltage from the ALC anplifier
200,540, which 1 used s supply voltago for the third amplifisr
stage. The operating potat of the second stage 1s adluated with
potentioncter R25 (see circult diagran 200,1009 ) in the supply
voltage line. The mintms output power of the amplifier s 3h dBn
and 1ts gain 15 ot least 24 4B,

3.2.h__ Aspiifier IIT VA (200.4189)
(see otreutt diagran 200.5189 3)

The five-ntage amplifier III covers the frequency range 565 to
1000 Mz,

Tsolation of the stages from edsh other, stabilization of the class A
stages and matching of the R transistors are based on the ea
principle as enployed in amplifier II (ses meotion 3,2.3). The gatn
18 controlled by the AIC voltage used as supply voltags for the
panultimate stags (T51). e operating point of the second stage
(21) 1s adpusted with potentiomster R2h (see clreutt disgrem
200.1009 8) in the supply voltage line. The minimm output power

of the anplifier 13 31 dbm and its gatn is st least 21 8B,
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325 Filter Untt Y2 (7001367

3250 Blters) ted

Filters 5 to 7 Y73 (200.1896;
(see ciroutt atagrans 200.L36T §, 200.2240 5 aad 2001696 )

The AW ampl tlors are followed by sevon Lowpess Cilters corresponding to the
seven csetllators {the Tumbors of the iflters vefor to the respective fre-
quency ranges). The f1lters exibis o high stosband attenvation enmuring
supproseion of ths hamonics occurring in the © class stagos of the NP anpli-
flers. Tho sultohing of fae filters 1s acconplished via reod sontacts by means
of the rasgo switch. ALl sever filters are accommodated in a comon casing
togethor with emplitier T and His indioating wit. The 1

seotion filters 1
4o are nade up of dlsorete elencnts. They are located on the ciroult board

200.2740. The ftiters 5 o 7 are of the coaxial-line type. The filters 5 and

6 are located on the ctroult bosrd 200.1909. Pilter T 15 located on the otroutt
bosrd 2002128,

2.

Direotional Couplers
(see otroutt atagran 200.1367 8)

Because of the Linited bandwldth of divectional couplers, two directional
couplers are required for the {ndleation of the vide frequency range of 25
o 1000 Mz, ey ALEfer in fhe centro frequency end, 88 & result, in the
coupling attenuation. The frequency response of the coupling attenvation of
the two direstional oouplers Ls compisated by capasttors (C1 and OF). The
output voltages rectified n the two diodes G1 1 and G 3 pass to the reter
amplifier Y2 (200.1715). From the meter anpliffer the tho voltages ave
applied to the lnput of the ALC amplifier 200.5540 where they ave combined via
an O elroutt. In this way, Lt s cnsured thst always the dtreotionsl coupler
With the lower coupling attenustion is comested to the neter and the ALC
amplifier. The transition from one directional coupler o the other ts
effected conttnuously at 200 Mz, The two direotional couplers ave of the
stripline type using teflon as substrate.
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3.2.5.3 Meter Amplifier Y23 (200.1715)
(asa otroutt diagrans 200.1367 8 end 200.1715 8)

e meter amplifier boosta the two rectified output voltages of the
atrectionsl couplers separately to tha level required in the ALC
smplifier. The gain is sdjustable with the potentioaters RT and RI7.
‘e potentioasters 5 and RIS are used for offsst o

3.2.5.4_Variable Attenuator Y25 (200.1573)
(see ciroutt diagrams 200.1367 8 and 200.1373 5)

The variable sttenuator consiats of four Tt-seotions with 5 4B (1x)
and 10 48 (%) attonustion. The T -sections and the through line are
switched by eight motor-drivan wipers. Apart from through comnsation,
1t 1a possible to adjust attenustions betwesn 5 dB and 35 dB in

5-dB stepa by appropriately connseting the T-seotions in series,
Prootss adjusteent of the wipers and gold-plated contaot planes
intntze reflestions at the ewitoh contasts.

The DO motors are controlled via the attenuator awitch S3 from the
oroutt board 200.1573, The diodes 01 5 to 01 16 provide loglo
oonf1gurations which control the motors via the control transistors
sccording to the position of the attenuator ewitch. The motors are
sories-comected n paira. If the sttenustor switch 1a set to O dB,
the ‘transistors T2, T3, TS to T32, T3 and T35 are conducting and
the transistors T1, T, 76 to 31, T34 and T36 are cut off. The
motors adjust the wipers to the through-connestion position, In
poattion 5 dB of the sttemiator sitoh, the 5-dB contact is comnected
o chaseis cutting off the transistor T3 and causing T4 to becoss
conduetive whish in turn outs off the transistors T2 and TS end
causes T and 16 to bacose ondustive, This reverses the polartty

of the two motors Mol and Mo commesting the two wipers to the

5-48 attenuator section. The motors No3 to HoB are controlled in

the same manner,
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3,26 NIE Ampliftor 8 (200.55%0)
(ace otroutt atagran 200.55% 8)

The controlled quantity (output veltage of the directional couplers
or extornal voltage applied to input EXT. ALC) appearing at the tnput.

t value (potentiometer
+ The resulting differense deteraines the correcting
vartable (ALC voltage) available at the output of the ALC amplifiar,
hich controls the gatn of the HF amplifier sccordigly.

RE amplif

Divectonal coupler RF outPUT

o
Sanie®

e
Monund vlon
(outpt power

B A

A second control eiroutt which also acts on the gain of the I asplifier
Linits the ourrent of the final stage of the RF amplifier 1f 1t excseds
the maximm pernissible value.
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2.2:7 Modwlation Dott ¥5 (200.5440)

(see etreutt atagren 200.5440 8)

K2 osolllator

The 1-kilz osetllator supplies the modulation froquency of 1 iz required
for the tnternal amplitude modulation. Tt 1s designed as & Wien-
Robinson bridge coupristng the operaticoal asplifier HL. The

frequency in the feedback arm s adjustable with potentiometer RL.

The amplitude of the 1-iiz frequency is sdjusted with RIS

A anpister

The A amplifier boosts the AM signal epplied to the input EXT. or
the tnternally produced 1-kfiz stgnal to the required level. It
sonststs of two stages cowrlsing the two transistors 120 and T21.

Susep contral eireutt

The sweep control cireutt produses the sawtooth signal required far
internal frequency sweeping (SUEEP INT. 20 sec). At the end of the
sawtooth signal, the IF osoillator ia evitched off.

The capacitor (31 4s charged by the censtent current souree T30,
The constant chavging current ensures a linear voltags rise at
output A Wnen C31 has reachied +10 ¥V, T3 conduots cutting off T
The switch-off point ie adjustedle with R42. As the voltage st the
base of T32 drops to zero, T2 is cut off causing Dl to conduct.
s, capasitor G31 i not charged sny longer and the current of
the constant current source T50 1a drained off vis 131, K3, When
1 conducts, T35 becomes conductive cutting off T56. As a result,
the RF osotllator, somscted to chassts vis T56, 1s sitehed off.

4 Anplitier

The 1:4 anplifier boosts the fnput voltage for the diods matrix in
the modes SWEEP EXT., SWEEP IND. 20 seo and FROGR, Tt cansists of

R 29706 ~ 44



an operational amplifier and a two-atage tranaistor amplifier connected
in series. The output signal pastes via the respsctive mwitch contacts
o the input of the diode matrix and, In addition, via resistor RSO to
the soaket SAWTOOTH OUTPUT.

3:2.8 _ s28-V/:21V Stabilizer Y6 (200.5479)

(see otrouit diagrams 200.1009 8 BL. 2 and 200,5479 8)

The AC voltage srriving from the power transfommer s rectified fn
the bridge-conneoted rectifter 01 3 and applied o the collsotors
of the three transistors T3, T6 and TS which are cascaded. The
stabilized +28-V output voltage 1s available at the enitter of 75
acting as control olenent. The b
T1 ts pleked off from this voltage via voltage divider RIb toRA]

and compared agatnst the Zener voltage of G1 3 (8.2 V), The nostnal
valus of 428 V 1s adjusted with RI6. Deviations from the set valus
are ampliffed 1 71 and applisd to the bass of the control transistor
5 via T3 and T6, deternining the regulstion, The voltage at resistor
723 controls a current liniting ofrouit. RZ3 1 a reaistor wire which
1a located in the cable harness betwaen enifter T5 and the +26-V.
solcering lug (retaintng sorew of T4 on the resr punel).

If the urrent excosds 4.6 1, tranaistor T7 conducts inoreasing the
Anternal reststance of TS and dacressing the voltage at the emitter
(constant current regulation). To prevent transistor TS fron being
overdriven the overcurrent protestion 1s actuated 1f its collector-
enttter voltage beconss inadnissibly high. If the emitter voltags
falle below the base voltage of T2 (+12 V), the latter aondusts
cutting off transistor TS via T3 and T6. As a Tesult, the stebilizer
13 dtsconnected. After the SMLU has been switohed off, capaeitor C5
dtacharges via R9 and F32 so that when the overlosd has been removed
and the instrunent is switched back on, trensistor T2 1s out off
and the stabilizer is opsrating agatn noveslly,
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The supply voltage for the +21-V stabllizer 1s provided by the +28-V
voltage. The stabilized +21-Y voltags ia avallable at the emitter of
transistor T4 which serves as control element. A portion of the output
voltage 1s tapped on the voltagé divider R21 to R23 and applied to
the cperational amplifier Bl where 1t is campsred against the
reference voltage of the reference dlods 01 7 (9 V). The output
voltage of Bl depends on the devistion of the +21-V voltage from the
set value; 1t 1z used for driving tranaistor M. The nontnal valus
of 421 V 13 adjusted with F22. The voltage at FI8 causes the tran-
sistor 1 o becone conductive at an cutput currext of 550 mA. This
makes the base of T more negative incressing the internal reststance
of ¥ (scnstant current regulaticnl:

3.
(see otroutt dtagrans 200.1009 § BL. 2 and 200.5504 §)

H6V/4H0-1 Stabi1tzer Y7 (200.550%)

Tho 446-V/440-V stabilizer YT camsists of two identical stabilizer
otroutts, ane stabilizing the two positive and the other the two
negative voltages. In the following the stabilizer eireult for the
o voltages +46 V and +40 V 1s desertbed.

Te AC voltags arriving from the power transformer is Tectified in
the bridge-conneoted rectifier G1 1 and applied to the collectors of
the two transistors T5 and T6 which are cascaded, The stabilized
+46-1 voltage 1e avetlable at the emitter of TS acting as control
clenent. The base voltage for the somtrol transistor T7 ia ploked

off fren this voltage via voltegs divider RI¥ to RI7 and compared
agatnst the Zener voltage of 1 3 (8.2 V). The nomtnal value of

+46 ¥ {5 adjusted with RI6, Deviations from the set valus are
anplified in 7 and applisd to the base of the oontrol transtster 15
via T6, deterntning the regilation. An overeurrent limiter protacts
the stabilizer aginst short-tise overlosding. At approx. 250k
transistor T2 becones conduotive and prevents further urrent incresss
by stabilization via loop 6, T5, T2 which, in turn, decresses the
stabilizer output voltsgs.
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e supply voltage for the +h0-V stabilizer olrauit is provided by
the +6-V voltaga, The stabtlized +40-V voltage 1s availshle at the
emttter of transistor T8 Wiloh serves as oontrol slement.

A partion of the cutput voltage in tapped on the voltage divider R23
to R25 and applied to the operationa} anplifter Bl where 1t s
compared against the reference voltage of the reference diods 01 8.
o cutput voltage of Bl depends on the deviation of tha +h0-V voltage
£rom the set valus. It Ls used for driving the control transistor 18.
The nomtnal value of +£0 V is adjustsd with Reh.

2,10 Programning Unit ¥9 (20

20,

The programing wnit Y9 persits the programed adfustment of the fre-
quency, frequency rangs and attenuation of the output section. The
tnformation fed in at the programing nputs is in the BCD cods,
negative logic; 1.6, the inputs must be comected to chassia in order
to obtatn the loglo level 1.

By wiring the programsing inputs 7 to 15 (Fig. 2-4) a frequency-linear
tuntng voltags betwosn 0.1 V and 10 V can be adjusted 1n 0.1-V steps
at output 1. Thus 100 frequency steps are possible in each range. The
input Information 1n BCD code 1 converted to an anslogue tuning
voltage at output 1 by means of the integrated clreult modules B, 5
and the operaticnal anplifier Bh. Bl 1s & 10-bit owrent soures. The
1ndividusl ourrent sources are switched on via the programing inputs.
The current valuss are deternined by the Tesiatance network in B

The currents are added st the sumation point (input 2 of BY). The
operational smplifier Bh produces the tuning voltage st output 1 which
15 proportional to the sun surrent. For spplications in which &
resolution of 100 frequency stepe 1s not suffictent, an external D/A
converter with more than 10 hits can be used. For this purpose the
wire link betueen points A and B sust be comeoted between points C
and D. The external I/A ccaverter s comeoted to santaot 18 of taput
socket B,
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The programing tnputs 1, 2, 3 for the frequency Tanges and 4, 5, 6
for ths attenustion sre compested to BD-dseimal converters via
Anverters. The cutputs are comdeted to the ewltching lines of the
range selector or of the vartable attewator.

o AL with operaticnal amplifiers B2 end 23 produce the £6.0 V for
e T.C. modules.

3.3 Mechanteal Destm

The mechantoal strusture of the SULU cansists of the front panel, the
chassts and the vear panel. Tis two RF snplifiers IT and I (13 and
¥) are accomodated in two RP-tight casings which can be swing back
after loosentng two sorews (Fig. 3-1). T osoillator casing (11) 1a
located on the left-hand side of the instrument. After the top cover
45 Temoved the diode matrix (Y11) is accessible (Fig. 3-2) wiieh oan
be swng towrds the front after loosening the bwo serews provided

at the Tear end of the board. The csctllator etroult board 20,3230
15 arranged undermeath the diods matrix. The osoillators 1 to 4 (V12)
204 5 to 7 (¥13) are mounted on the uwnderside of the cseillator castng
(Pig. 3-3). The osoillators are accessible after remcval of the
bottan cover, The filter wnit Y2 is located in tha centre of the
instrument.

Amplitier T (¥21) 1s accommodated in the top oover which oan be with-
aram after removal of four screws. The filters 1 to 4 (¥22) are
located underneath amplifier T. These two assenblien are coupled with
a printed-otroutt type comector. The connection 1n interrupted shen
amplitier T ta rencved. For servioins, amplifier I is placed on the
osoillator castng (Fig. 3-1) and the comection {s established with
the two interconnested cables 1 (200.5962) and 2 (200.5985). If 1t
15 only necessary to measure at the amplifier output, comnesting
cable 1 will be sufficent. Filter 7, neter amplifier Y24 snd the
atrostional couplers are accessible after removing the over an the
nderside of the filter wnit Y2 (Pig. 3-3).
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he variable ettenuator Y25 1 mowrted between the filter casing and the
front panel. Te four attenuator seotions R4L to RH ave arvanged at the
stdes. Above the vertable attenuator the bosrd with the motor control
(200.1573) 1s located.

The power trensfommer Tel {s accomodated 1n the Tear comer on the Tight-
side. The programring unlt ¥9 i provided between the power transforser Trl
end the ilter untt (only n model 200.1009.03). A cassette containing the
modulation unidt Y5, the to supply voltage stabilizers Y6 and YT and the

AL ampiitier ¥ (Fig. 3-4) Ls located in front of the power transformer. For
servicing, these plug-in bosrds can be operated outeide the cassette on the
adapter 200.6546.

The three tensistors M, T5 and T6 of the +26-V/521-Y stabilizer Y6 and the
transistor T1 of the ALC siroutt are mounted on & heat sink at the resr panel
1n order to provide for efflefent cooling.

4 ustmente

4.1 Power S

T voltage specifioations are subjeot to the operation of the instrument
from the yated AC supply voltage. The DO output voltages of the stabilizers
(¥6, ¥7) are to be adjusted with the ald of a algital voltmeter, such as
Type UOHD, so that a setting scouracy of better than 0.4% Ls obtained.

Moasurtng e required (ses sestion 3.1): Digttal voltmeter (1),

omcillosaops with diffevential erplifier (8), vartable-ratto transformer
(12).

+46-7/+ 0= Stabiiizer YT (200.550
Adjuist DC voltage between contacts 17 (+) and 4 = 6 (&)
with RIG o 6 V.

AdSust DG voltage betwoen contacts 11 (+) and 4 - 6 (&)

th B2k to .. 0 .
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AdJust DG voltage betwaen contacts 2 (<) and A - 6 (L)

with B39 to ... o0 v,

Adjust DG voltage betwean eontacts’3 () and 4 - 6 (L)

ith B2 to ... a6V,

Check the spurdous voltages of the stabilizer with the atd of an
osc11l0800pe with differential input over the bandwidth 0.1 Hs -

Xz,

Spurtous voltages at a deviation of -10§ fron the AC supply voltage
of 220 Vi

o0 vottage | B Test potnt to sosket Bulh.4/.5/.6 (L)
ey | <o, Butk17
oy | <20, k.1
wov | oo Bak.2
46V <6 L™ Bulk.3

/421:¥_Stabilizer Y6 (200547

Depreas one of the rangs pushbuttons 1 to 7.

Adjust IC voltage between contacts 7 (+) and 15 - 17 (L)
*ith RI6 to

Adjust DC voltage between contacts 1, 2 (+) and 15 - 17 (L)
ith 22 to Ly,

Check the apurious voltages of the stabilizer with the ad of an
oseilloncope with differentisl input over the bandwidth 0,1 He - 30 kiz.

o vottage | By, | Tast point to sooket Bul3.15/.16/.17
By | s, Bz
ey crw Bui3./2
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5.2 Adjusting the Current Limiting of the AF Amplifiers

Adjust the response threshold for the current linit control of the
final stages in the RE amplifiers. For this purpose, a variable
dumry 100d mist be used with which the maximm permissible current
of the final stage is adjusted.

sestion 3.1): Voltmeter (1),

Measuring equipment requtred (
amster (2), dumay losd (10).
Press pushbutton FROGR. (programming inputs not wired).

Conneet, voltmster to the control voltage (s.g. to CBT on ¥A).

Current Ltmiting of arplifier ITT (v8, 200.4189)

) Conneot aumy load (adfusted for maximum resistanse) {n series
With the ameter between feed-through capaoitor CB8 (¥4) and

ohassts.

Adjust the dummy 1ond for a current of 130 mh.

@) Tum potentioneter KB (on Y8, 200,5540) cowntercloskwise until
the sontrol voltags starts to decrease.

Check for ancurate adjustment vary the dummy losd to see whether
threshold for the control voltage decrease is at

the respons
130 15 mh.

Adjust the dumry 1oad for a ourrent exceedtng 130 oA, The control

voltage mist now drop o zero.

Connect dunmy load (sdjusted for meximum resistance) in seriss
With the ammeter between feed-through capsottor CB9 (1) and
ohassts.

£) Adjust the dummy load for a current of 130 mh.

) Tum potentioseter KB (on Y8, 200.5540) counterolociowise until
the control voltage starts to decrease.
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1) Cheok for acourate adjustment; vary the dumy load to see whather
the responas threshold for the control voltage dsoresss s at
130 45 =,

X) Adjust the dumy Joad for a current exceeding 130 mA. The control
voltage mist now drop to sero.
Current atting of amplifier IT (Y3, 200.3618)

8) Conneot dumy load (adjusted for axtmm resistance) in sertes
W1th the ammeter betwsen lesd-through filter D51 (Y3) and
ohassis.

) Adjust the dumey load for a current of 260 mA.

©) Tum potentioneter REB (on Y8, 200.5540) counterclockwise until
the control voltage starts to decresse,

Check for acourate adfustment; vary the dummy load to ses whether
e reaponse threshold for the control voltage deorease s at
260 35w,

AdJust the dusmy load for a current excesding 260 ih. The control
voltage must no drop to sera,

£) Conneot dunmy load (adjusted for maximum resistance) in series
With the ammeter betwsen lead-through filter D61 (Y3) and chasats.

&) Adjust the dumy load for a current of 260 mh,

B) Tum potentionster RS (on Y8, 200.5540) counterclociontss until
the control voltage starts to decrease.

3) Check for acourste adjustaent; vary the dummy load o ses whether
he reaponas threshold for tha control voltage deorease ix at
20 45 oA

=

Adjust the dussy 1oad for 4 ourrent exceeding 260 WA, The control
Voltage must now drop to zero.
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Current Limiting of smplifter I (¥21, 200,600

) Conneot dumry load (adfusted for maxtma resistance) in series with
the ameter between load-through filter DIl (121) wid chassis.

4

Aajust the dumy load for a current of 800 mh.
@) Tum potentioaeter G (on Y8, 200.5540) counterclocloeise until

the control voltage starts to decreass.

) Check for accurate adjustent; vary the dumy load to sss vhether
the response threshold for the sentrol voltaga decresse is at
500 420 mh.

Adjust the dummy load for & current exoeeding 800 wh. The control
voltaga mst now drop to zero.

43 Adjusting the Medulation Untt ¥5 (200.5ki0
AL voltages must be measured to comon chassis earth T (contacts 1

and 2).

Hoasuring equipnent required (see seotion 3.1): Distortion meter (3),

atgital voltmster (1), oscilloscope with differentisl amplifier (8),
frequency sounter (3).

16k ampigstor

) Selaot the modes of operation UMD, and FROGR. (programtng
nputs not wired).

S

b) Adjust the voltago at the aput of the diods patrix (Bul1.1)
with potentionster 150 (%5) to reves 040,05 aV.

) Select mode of operation SEEP EXT.

) Selest eny dsaired froquency ranga.
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) Snort-cireult input EXT. and oheck the spurious voltage at
the input of the diode matrix (Bull.1) with the aid of a
atfference-voltags measuremsnt over the bendwidth 0.1 Hx
o3 iz,

) Peratsatble spurious voltage ..

cos

5) In the case of spurious voltage 3.0.5,5V, , the operational
anplitier B5 must be replaced.

Sweep control

To obtain cotneidence of the frequency ranges and the scale ranges
in the mode of operation SHEEP INT. 20 ses, the final value of the

Bweep control tuning voltage must be equal to the final valus of the
voltage at the frequency tuning potentionetes

a) Select the mode of operation BMOD.

) Tum the frequency tuning knob FRER. fully clockuis

©) Measure the voltage at the input of the diode matrix (Bull.1)
¥ith a digital voltmeter.

) Select the mode of operation SWEES INT. 20 ses.
©) Select any destred frequency range.

£) Upon completion of the sweep set the voltage st the input of the
dtode matrix (Bull.l) to the previously measured value, using
potentioneter Ri2 (Y5). To adjust a reduced voltege, & new sweep
st be started.

&) Permtastdle doviation . e 350 8,

Miiz ogetllator

) Seleot the mode of operation AM INT. 1 idiz.

) Tum potentiometer AT clockvise until the oscillstor osoillates
reliably (measure at output Bul2.16, using oscillossops).
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©) Comneot the digltal voltmeter and the frequency counter to the
output of the AM smplifier (Bu12.13).

djust the voltags on the digital voltmeter with KB to ... 700 410 uy

&

Aajust the voltese on the Trequency counter with Tl
o revre 995 41 B
(Hith the tnstrument. slosed the frequemcy rises sligitly

because of the higher tesperature so that the noatnal valus

of 1000 415 Tia 15 obtatned.)

Chock the spurious voltage (with the ald of a difference-
voltage measurenent) and the distorticn at the output of the
1-iz osctllator (Bul2.16).

Required atgaal-tomolss ratlo (bandeldth O = 1 ) rever 2 45 @B

Measurenents Superiapose & IC offset voltags on tha

stgnal at the osollloscops.

Peratsstble atstortion «.vvrs. S0k

If the measured spurtous voltage and distortion are inadsissible,
turn AT counterslockwise wtil the required valuss are cbtatned,
taking into constderation, however, tiat the voltages at the
dratn of TL must rematn within the perntustble rangs of <10 to
80 mV. The two sdjustnents are interdspendent and must be
repeated, 1t necessary.

.4.h___Adjusting the Oselllator Unit Y1 (200.2511)

Unserew the RE cables Kb, K5, K6 and KT from the asplifier inputs.
Prior to the following sdjustnents, the instrument should be svitched
on for spproximately 10 minutes.

dJusting the terperature sontzol

Adjust the two temperature control oireults to the nosinal temperature
by varying the reference voltags.
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Measuring equipment required (see seotion 3.1)1 Thermonter (9).
Adjustnent procedure:
) Adjust the oven temperature of the osofllators 5 to T

(113, 200.2640) with 70 (on otreutt bosrd 200.3230)

t 65 12
b) Adjust the oven temperatura of the osoillators 1 to §

(112, 200.3060) with RI0O (on eircutt bosrd 200,3230)

0 . 65 2%

With the diode matrix YI1 swung back introduce the thermometer probe
through the cable psssage of the RF eable K4 on the oseillator board
200.3230 $ato the oven of the oscillators 1 to k.

e oven of the oseillators 5 to 7 1s accassible through one of the
cable passages of the Y cables K5, K6 or K.

NOTE: By tuming the potentionater counterclocirise, the oven
temperature 1s tnereased.

After the adjustment has been made, watt several minutes before
proceeding to the temperature messurement to allow the ovens to
warm up to the new teaperature.

Adjusting the operating potnt

For adjusting the operating point of the cacillators proceed as
tollons:

A) Adjusting the operating point of the osofllator transistors
B) Adjusting the frequency range limits

©) Checking the operating potnt adjustment.

Measuring equipment requtred (ses seotion 3.1)1 Power meter (5),
frequency counter (3), digital voltmeter (1).
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A

Adjusting the operating point of the osefllator transtators

Select. the mode of operatton UMD,

Set, the potentiomater sssoolsted with the oseillator to be adjusted
(on dtode mateix Y11, 200.3262) to midwey posttion.

Connect a power meter to the output of the oseillator to be
adgusted (K, K5, K6 or K7).

Suitoh the oscillator into eireutt by depressing the respective
range button,

Tune the caeillator through it range by means of the frequency
tuntrg kaob ¥REQ.

AdJust the potentiometers RIO o 70 (sorvesponding to the
respestive oscillators; see oireutt dlagrem 200,2511 S) according
%o the follontng criteria (sbserve oscillator performance on the
pover meter) :

Feliable oseillator start
B o power discontinuities when changing the frequency

Tn the ranges 1 to ¥, the poner mist be .

> e > 6 dBm;
P> in the ranges 5 to T .

Feveee s > 10 dBn,

The potentfonsters o be adjusted are accessible on the sireutt
bourd 200,3230 with the diode matrix smng back.
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In the case of malfunctioning st the renge Limits 1t should be
taken into considersticn that the oscillator and the soale ranges
aight be slightly offset. The ossillator and the soale ranges are
brought to cotnoidense in the subsequent adjustment of the frequency.
range 1imits, After adjusting the operating point of the oscillators
1t 1s necessary to alvays adjust the corresponding potentiomsters

on the diode matrix Y11 (ses sestion 3.4.8).

B) _Adjusting the frequency Ltat

The level of the osoillator frequency range is detornined by the
oseillator induotance. The extent 6f the frequency range depends on
the range of varistion of the varsstors, Tuning through the frequency
rango 1s possible by varying the tuntng voltage from 0 %o 430 V
(adjustable by means of the diode matrix). If the initisl frequency
and the final frequency of the scale range are not reached by this
variation of the tuning voltage, the oscillator frequency range must
be shifted by altering the ossillator inductance:

TThe frequency range of the oseillators 1 to & can be shifted to lower
frequencien by turning in the ferrite cores of the cotls L1 to Lh.
By turming thom out, the osotllator frequency ranges can be shifted
to higher frequencies.

The froquency ranges of the osofllators 5 o 7 can be shifted by
bending the cotls L1, Lil, 121.

The cotls are acoessible from the underside of the instrusent after
the 114 of the csoillator oven YL and the covers of the two oscillators
have been removed..

Adustment_prosedure:
#) Seleot the mode of operation NAOD,
) Conneot atgital voltmeter o output A of the dicde matrix Yil.

Conneat frequency counter to the cutput of the osoillator to ba
sdusted (Kb, K5, K6 or KT).
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B

Set the cursor to the left end of the soale.

Range.
(seloct with 1 2 3 s H 6 7
button)

djus % | RS | w6 | mv | W8 | RS9 | mo

Ton-iode matrix)

Aagunt tor [m] | 26| 32 | 70 | 8 | 18 | 3 | s6s

Permtssible deviation e € 0.5,

If any one frequency cannot be adjusted, shift the oscillator
frequency range concerned by adjusting the respeotive osctllator
tnductance accordingly.

Set the oursor o the right end of the s

Range
(seleot with
range button)

w1 | om2 | ms | ma | ms | m6 | miT

tags wie
on dtode matrix)

And M8 | Ri9 | Rs0 | RSI | RS2 | 3 | Kok
(1f adjustoent 55 | Rs6 | RS7 | RSB | W9 | RGO | meL
with A1 to RAT 62 | R63 | Rh | RGs | W66 | HET | REB

proves insuffictent
Adgust vor [l M4 | 75 | 126 | 212 | 356 | 600 1010

Perntssible deviation .

The output voltage of the diods matrix mey only be Inereased to &
maxtmum of +30 V. If the nominal value of the frequency la still
not reached, the osofllator frequency range consemed must bo
shifted by adjusting the respective osoillator inductance
accordingly. Check the frequency at the end of the frequency rangs
Which called for coil adjustment and adjust, 1f necessary, After
the adjustaent, glyptal the ferrite cores of the oseillator colls.
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€)_Cheeking ¢

After odjusting the range limits, check the oscillator charasteristios

o operating potnt sdjustaent

B continuity of tuning,
B output power,
B reliability of start of oseillation.

Adjust the operating points, 1f necessary.

Adjusting the Weter Amplifier Yob (200.1715)

Meter amplifier, directional couplers, meter dicdes, ALC smplifier
and RP anplifiers make up the control otroutt used for keeplng the
inoident power of the signsl generator constant.

RE ampiifier

Signal genertor

from osittor Sonat

Meter amplifer
er

Refertnce

Rectification of the RP signal and amplification of the rectified
oltage are effested via two separate indicating systems: in range
25 to 200 Miz, via diods G1 3 and operational amplifier B2; in

range 200 to 1000 Miz, via diode G1 1 and operational amplifier Bl.
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Zero adjusteent of the meter amplifier

Por zero adjustnent, the biaa of the two meter diodes and the
corresponding reference diodes are adjusted o the same value.

Measurtng equipnent required (see seption 3.1): Voltmeter (1).

Adjustnent prosedure:
2) Seleot the mods of operation PROGR. (programaing inputs not wired).
b) Conneot, voltnetor between DI2 at the filter casing snd chassis.

) AdJust potentioneter 5 (on Y23) for a residunl voltage of § 20 W.

4) Comnect voltmeter between DI¥ at the filter casing and cha

©) AdJust potentioneter RIS (on Y2H) for a residual voltage of § 20 w¥.

Adjuating the gatn

The interastion of the meter amplitier and the other control siroutt
©lements can be seen from the above diagran. The ALC amplifier controlling
the gatn of the RF anplifiers keeps the output voltage of the meter
amplifier ecnstant acconding to the set reference voltage. In a cloged
control etreutt, gain variations do not affect the output voltage of

the meter amplifier but ita input voltage which 1s a measure of the
output power of the instrument.

Measuring equipsent required ( tion 3.1): Pover meter (5).

Adjusteent prosedure:
a) Turn potentionetera R2h and R25 (+28-V/s21-V stabilizer ¥6) fully
elookutse (0 a),

B) Tum potentiometers R20 and R26 (amplifior I ¥21) fully elociise
(250 0, seen from the front panel),

) Turn potentiometers RILA and RIZ7 (ALC amplifter ¥8) fully
oloskuise,
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@) Comest power moter to RP output 1.

) Adjust potentioneter QUIPUT POWER for full scale deflection on
the meter at 40 Miz.

£) Adjust the gatn of the meter anplifier with potentiomster R1T
(¥24) for signal generator output power of 2 W

&) Adjust potentiometer RIT (24) for equal positive and negative
deviation of the output power of 2 W in the range 25 to 125 Miz.

b) Deternine minimum cutput pover (at approximately 80 Miz).

Adjust: the output power to the same valus st 600 Miz 1n rangs 6,

ustng potentienster K (v24).

Reduce the output power lovel to 29 dii at 40 Mz, using

potentionster OUTPUT ROWIR, und chock the frequency Xesponss of

the cutput power in the Tange 25 to 1000 Miiz.

) Maximum perntasible vartations ..

4.6 Adjusting the ALC Anplifter Y8 (200.5540)

e maxinun Output power of the SKLU 1s determined by the reference
voltage rasge of the ALC aplifier.

Heasuring equipnent roquired (see sestion 3.1): Power meter (5).

Adjustment procedure:

a) Tum potentioneters R2k and F25 (120-V/421-V stabilizer Y6)
fully clockntss (0 0). Only for first-tine (astory) adfustoent.

b) Tum potentioneters R20 and F26 (amplifier I Y21) fully elockwise
(250 0, soen froa the front panel). Only for firstetine (faotory)
adjustent.

) Couneot; pover meter to RF output 1.

@) Set. the OUTAUT POVER switch to O dB.

&) Tum the OUTFUT FOWER knob fully olosiortse.
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£) At & fraquency Within the renges 1 to 6 adjust potentioneter RI2]
(ALC amplifier ¥8) for wn output power which 1 0.4 dB above the
power corresponding to £.5.d, on the meter of the SMLU,

) Tn the frequency range 7 adjust potenticmster RLLh (ALC amplitier Y8)
for an output, power of 30.5 dBa. To this end, st output attemstor
o =35 dB with the output tavminated.

387 Adjusting the R Amplifiers

The RF amplifiers sct as cntrol slements in the cantrol ofroutt. Toe
ALC amplifier controla the gain of the RF anplifiers and, consequently
the cutput power of the SNI. The ALC ofreult and the gatn of the

RP esplifiers s chocked by measuring the ALC voltage at the output

of the ALC axplifier. A Kigh ALC voltage indicates a low galn and &

1ow ALC voltage indtostes & high gain of the RF mplifiers. The
measuremente o the A amplifiers ave best carried out in svept operation.

Test setup:

L R .

gy

Measurtng squipnent required (ses seotion 3.1)1 Diode probe (11),
osetlioscope (7), analyzer (6).
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387 RE Anplifier T Y21 (200.6081)

L4£6 AF emplifier I by loosening the 4 retaining sorews from the filter case
and conneot the amplifier output with the filter input via the two sdapter
eables 200.5962 and 200.5565. The cables ave attached to the side of the
osctliator oase (see Pig. 3-1).

Adjust, wode TINOD.
Tam rotary knob OUTUT BOIR to ite right stop.
Set rotary switsh OUTPUT POVIR o 35 4B.
At 212 Miz adjust the control voltage to
With the trimers 26, 35,

Seleot frequency renge  and tune the fresuency through. If, during this
procedure, th collector ourrent of T22 Lnorseses sbove 670 A (easure at
DI1), the urrent wist be reduced by s1ight Tesdjustment of C35. The curvent
of the final stago depends to o great cxbent on hs length of the connecting
cable between th aplifier output and the filter input. The current must
therefore be cheoked after comnection of the amplifier. The potenticmeter A1l
ab the ampliffer inpub mist, at 25 1%s o 21justed sk thet the
voltage is betuesn 7 V and B V. et 1s carried out i oxder to
prevent subharmontos.

rol,

en dieck e acllootor ourment of T22 and the sentrol. voltage over the
entiro. frequescy taage foom 25 ¥l %0 215 M0z, 1, mist § G70 wh and
Vo £V
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Ciecking the RF Amplifier I in the mode SHEFP EXT.

) Apply  sawtooth voltage with an anplitude of 10 0.2 V and mintmm
sweep tine of 20 mseo to socket EXT.

b) Connect the oscillosoope probe ta the ALC voltage (s.g. Dil st
amplitier 11).

) Comeot the diods probs to the RF OUTPUT after setting a suitable

attenuation with the switch OUTPUT PONER, which should, however,
not e less than 10 dB.

) Select the mode of operation SHEEP EXT.

) Observe the ALC voltago and the cutput stgnal in the ranges 1, 2,
3 and & on the osaflloscope, varying the output power over the
total rangs of adjustment of the potentiomster OUTRUT POWER. The
osol11ograns represent the charasteristio curves of the ALC voltage
and the output stgaal as a functicn of frequenoy.

£) If the ALC voltage or the output signal esnibits spurious bursts
of oseillation (see filustration below), potentioneters K20 and
26 and/or trimers C26, (75 1n amplifier I (¥21) must be adjusted
ancoretngly.

ouput
] ey
Framarey
N e
Pesciion
e /
I Lotage

Fraquancy
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To o 50, uiteh off SLU and Tenove amplifier I from the fllter container
aftar loosentng the four retatning sorews. Tion comect the amplifier
output to the #1lter input with the two adspter cables 200.5962 and
200.5585. (They are attached to the alde of the osolllator cse.)

Turn potentiometer 26 counterclockwise (sean from the front panel;
Tesistance decreases) wittl no spurtous bursts of ogelllation ocour in
the frequency rangss 1, 2, 3 and h over the total range of edjustnent of
the potentioneter GUTEUT POWER. As the resistence of R26 decreases, the
ALC voltage tnoresses. Tt must not exceed 425 V in any of the ranges 1,
2, 3 or 4 17 the potenticaster OVTPUT POVER 1a advanced ell the way ond
at least 10 4B are set on the OUTRUD POWER awitoh.

If the spurtous bursts of csotllation camiot be eliminated by mesna of
potentionster 126 or it the ALC voltage exseeds 425 ¥ 1n one of the
ranges, 1,2, 3 or 4, potentioneters R26 and R20 mist be adjusted alter-
nately, lkewtse trimers (26 and 035, 1f necessary. The restriction

of 1tem g) as to the ALC voltage must be bserved.

Connest analyzer to RF OUTPUT II at the Tear of the instrument. The
level at RF QUTSUT I must be < 10 din.

The RF QUTPUT on the front panel 1s not terminated.

Set the OUTPUT PONER awlteh to 0 dB.

In the oase of mismatoh at the RF OUIPUT the normally contimuous char-
actertstic of the ALC voltage may exhibit irregulartties at a high out-
put power level. The o not indteate eny

but mark the onset of current liniting st excessive cutput transistor
ourrenta.

ALC vottage

Onset of currant limiting Fraquency
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1) Observe the ALC voltage acconding to item o).
) Observe the output signal in the ranges 1, 2, 3 and h on the analyzer
with slow sawtooth voltage sueep, varying the utput power over the
total vange of adjustment of the potentioaeter OUTPUT POMIR.
THe subiarmontcs should be dows more than 50 dB.
5) If the ALC voltage exhibite spurious bursts of cscillation or if
o5 are cbserved besides the output signal, §t is necessary
%o adjust potenticasters R0, R26 and trimmers (26, C35 in emplifier T
acooratng to ttess £). g) and h).

P Amplttier I1 Y3 (200.3616

4) Apply & sawtooth voltege With an eeplituds of 10 10.2 V and mintmum
sxeep tize of 20 maso to socket BT

) Comect the osot1losaopa probs %o the ALG voltags (s.g. DAL at
wplitter IT).

) Gommect the diods probe to the RF OUTFUT after setting a suttable
attemtion with the svitch QUTEUT FOWER, which should, however,
not bo Less than 10 dB.

) Selact the mode of operation SWEES EXT.
) Tum the potentionster OUTPUT FOVIR fully elockwise.

£) Allow the instrument to wers up for at least 10 minutes.

&) Tum potenticmeter R25 (+28-V/+21-V stabilizer ¥6) counterclocketse
until & maximum ALC voltaga of +15 V is cbtatned in the ranges 5
and 6.

Observe the AL voltage and the output signal in the ranges 5 and 6
on the osctlloscope, varying the output power over the total rangs
of adjustnent of the potentiomster OUTPUT PONER. The oscillograns
Teprepent the sheracteristic ourves of the ALC voltage and the
output sigaal as & fmotion of frequency. Tha ALC voltage snd the
output stgaal mist niot exiibit any spurious bursts of osoillation
1)

&

(see seation 3.4
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1) Connect, analyzer to FF OVIPUT T at the rear of the instrusent.
e level at RF OUIPUT IT must be < 10 dBa.
e RP OUTPUT on the front panel 1o not terninated.
Set the OUIPUT FOVER switeh to 0 a5,

) In the case of mismatch at the FF OUTPUT, the normally continuous
oharacteristic of the AIC voltage may exhibit irvegularities at
& high output power level, The irregularities do not indicate any
mlfunctiontng but mark the onset of current liniting at excessive

output tranststor eurrents (see section 3..7.1 K)).

1) Observe the ALC voltege according to item h).

&) Obsarve the output signal in the ranges 5 and 6 on the anslyzer
with slow santooth voltage sweep, varying the output power over
the total range of adjustment of the potentiomater OUTPUT POVER.
Tho eubharmones must be down more than 50 dB,

3873 FP Amplifier TIT YA (200.8189)

) Apply @ sewtooth voltage with an awplitude of 10 40.2 V and
Einimm aveep tise of 20 neoe to socket ET.

b) Conneot the oscilloseope probe to the ALC voltage (e.g. DL at
asplister T1).

) Connect the dlods probe to the RF OUTPUT after setting
sultable attenuation with the OUTPUT POWER switch, which should,
however, not be less than 10 dB.

4) Seleot the mode of operation SVEEP BXT.

) Turn the potentiomater OUTPUT POVER fully clockwise.

£) Allow the instrument to warm up for st least 10 minutes.

&) Tun potentionetor T2k (+2B-V/%21-V stabilizer ¥6) counterelock-
wise until a meximm ALC voltage of 415 V is obtained in range T.

k) Observe the ALC voltage and the output stgnal in range 7 on the
oBci1l0acops, varying the output power over the total range of
djustaent of the potentiomstex OUTPUT POWER.. The oscillograss
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Tepresent the characteristic curves of the ALC voltage and the
output algnal as & function of frequerioy. The ALC voltage and the
output signal must not exhibit any spurious bursts of casillation
(see ssotion 3.4.7.1 1))

1) Conneot analyzer to RF OUTPUT I1 at the rear of the instrumnt.
The Level at RF OUTPUT IT must be < 10 dBm.

Tho R OUTPUT on the front panel 1s not terminsted.
Set the OUTPUT POMER switeh to O dB.

) In the case of alsmatch at the AP OUTPUT the normelly continuous
charactertstic of the ALC voltage may exhibit irregularities at
a high output power level. The trregularities do not indioste any
malfunotioning bt merk the onget of current liniting at excessive
output transtator currents (soe sestion 3.4.7.1 K)).

1) Observe the ALC voltage sccording to item h).

m) Observe the output signal in range 7 on the analyzer with slow
santooth voltage swesp, varylng the output power over the total
Tange of adjustment of the potentiomster OUTPUT POMER.

e subharmontcs muat be down Bore than 50 dB.

4.8 Adjusting the Diode Matrix Y11 (200.3262)

e dfode matrix converts the frequency-linear tuning voltage at its
fnput into the non-linear tuning voltage of the oscillators. The output
voltage characteristio is sdjusted with the potentiometers.

Heasuring equipnent required (see sestion 3.1): Frequency counter (3),
osetlloscope with differential amplifier (5).

Adjustient
a) Seleot the mode of operation UMD,

) Vary the potentiomster OUTPUT POWER until the meter reads
approxizately 7 V.
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©) et a suttable attenustion with the OUTPUT POWER switch and corneot
‘the frequenay ounter to the RP OUTPUT,

@) Atter rangs switehing allow for a warm-up period of 1 min for the
frequency ranges 1 to  and of 10 min for the frequency ranges
5 %o T. Prior to selocting a frequency within the ranges 5 to T
allow for a warm-up period of 2 min. Between the different adjust-
ments with the potentiomsters replace the cover on the diods matrix
to ensure that the normal operating temperature 1 maintained fn
the oseillator casing V1.

) Adjust the potantiomote:
of the ndividusl range

In the order of the settings 1 to 8

£) For the adjustuent of the mtrix according to the following table
1t 15 necessary to repeatedly and alternately adjust the irst
two potentiometers of each range until the required setting
acouracy of 500 x 10°C i obtatned. The setting of one potentiometer
influences the settings of all following potentiosoters, 1
after adjusting a particular potentioseter , all following
potentionsters mst be Tesdjusted.
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&), | settine volafs |y |s e |7 |8

4| cursor on 20,8 25,6 | 27.2 |28.8 [ 33.0 | 368 [31.6 [ a0
Adjust potentfometer | R34 | R4l | RAB | RS5 | R62 | R69 | R76 | R83

3 [ ror o frequency o
i3] 24.8 | 25.71) 27.20| 26.80| 33.00| 38.80| ¥1. 60| 44,00
Adjust potentiometer | R35 | 42 | RA9 | RS6 | W63 | R70 | R77 | RBA

2[7or a trequency of
i) x2.30]13.95{ 6251 49,00 .20
AdJjust potentiometer | R36 | RA3 | R50 | R57 | R64 | R71 | R78 | W85

3| for a frequency of
70.50]73.20{77.30[81.50| 53.60{ 1102 1180 | 128.5
Adjust potentiometer | R37 | RUM | R51 | RSB | R65 | A72 | K79 | RB6

& [For » froquensy of
118.9 |1237 [130.2 [138.0 {1580 [1853 1987 |2100
Adjust R38 | RM5 | ms2 | RS9 | R66 | R73 | RBo | mB7

5 [ for a frequency of
199.7 [207.5 (2185 [2315 |265.0 3110 3337 [353.0
Adjust potentiometer | R39 | RA6 | R53 | R60 | R67 | R74 | RB1 | B8

6| for a frequency of
pais 3362 [349.6 368, 3900 170 [ses.o sez.s |55
Adjust potentiometer | RYO | RA7 | RSk | R61 | REB | R7S | RB2 | RB9

7 [7or » trequency of
(i) 569.0 [591.3 |623.0 [659.0 [75%.0 [886.8 [946. 6 /1001

6

h) Peratostble deviation . e g 500 %107

£) If any one of the first three settings camot be obtained, the
resistanos connected in series with the potentiomster concened must
be changed accordingly, viz.
£roquency too high ——> resistance mist be incressed;
froquenoy too low ——> resistence must be decreased.
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Spurtous voltage of the mitrix
a) Select the mode of-operation UNNOD.

) Measure the spurious voltage between output A of the diode matrix
and the comon chassls earth (1) on the otroutt board,

) Chesk the spurtous voltage with the aid of a difference-voltsge
measurenent over the range 0.1 Hz to 300 kiiz,.Two

surenents

must be sade for each frequenay range, one at the lower end of the
range and another ons at the upper end of the range.
Spurtous voltage

,zio:vuvwx
. -~
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Adjusting the Programsing Ustt Y9 (200.5040)

Measuring equipnent required: (ses section 3.1)

B

Digital Madtinater (1) and
Osct 1oscope Mith differential emplifier (7 + 8)
Setting securacy of voltages % 0.,
Adjusting the cporating voltases
Adjust the I voltage between test point 6 V and solder con-
nection & (6) £0 weruciesinenenn .07
with B3k
Adjust the DO voltaga between test point -6V and solder aon-
nestion 4 (6) to ... 4

4

Adjusting the offset voltags of the operaticnal amplifter Bi

For this procedure none of the progran inputs Bi9.T to B9.16
must be wired, Adjust the offset voltage betwsen solder oan-
nections A and § (6) with potenticneter RHL to .

o av.

Adjusting the maximm tuning voltage
Depross pushbuttons FROGR. and URHOD.

Short-connect contact 7 of the programing socket B9 (tnput "10")
to chassta.

Adjust the D0 voltage betwsen contact 1 (+) of Bl n the dtods
matrix and the central chassis point to the same valua as for
UROD. operation with the tuning potenticmster turmed fully clock-
wise, using Ri2 (on ¥9).

Cnesking the spurtous voltage of the Programing Unit

Depress buttons FROGR. and UAHOD.
ook the spurtous voltage of the programsing unlt by means of &
atfferential voltage measurement for a test bandwlath of 0.1 Hz
4030 iz at the following test pointa: solder ocnnestion A

and & (6) on ¥9.

Vith contact 3u9.13 (input 0.1) short-oireuited,

0.5 Y,

g av.
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Darsteliung Anschiag links.
Shown af the lefhand stop.

Bilg 3-5 Schematische Darstellung des Zeigerseilzuges
Fig. 3-5 Diagram of cursor pulleys
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Sachnummer 3

S0 sa o2

Kennzeichen

Banannung /Beschreibung

‘Sachrummer

enthatanin

BE 0,25 W 10 £0me sk

A HETSSL100 nuu.-«nxu aw
RF 0,25 W 22 -
SF 0733 b 5u romw s5x
5 0025 k 100 KOUN =51

RF 0,25 ¥ 5t
AV HETSSLGOKONM+=20X1,65%

AX BEY9O WUR VALV
A 2hors o Sescosen
HERSTELLER SESCOSEM
FY90 WUR VALVO
AK BEY90 WUR VALVO
A% BETSD NUR VALYO
AX geva0 Hue
V918 U SeScosen
NEReTELLER Sescosen

ar

0070370

910.6799
2003260

010.6799

20023260

20,3160

200.3160
20023160

200.3160
200.3160
200.3160
20023160
20023160




12, Datem

Schaeita i Sectourmoier |
ROHDE & S

e 100374| oszrtiaton sen.t 2003060 sa | 03
Kennzochon Benarmung /Beschveibung ‘Sachmummer ertrotenin
e AKX 207 0BRTSLPNPNLOVZOONT A AK 0104473 2003160
™ A 2H918 WUR SE 20023260 20023160

HERSTELLER SFSCO

10 AK ZN708RTSTPNPNAOVZOOM A AX 0104473 200.3160
o3 AL ZN3036 SINPK 90V AL 010.1051 2013060
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Darstellung ~Bauteilssite Companents side with tracks

Leitungstuhrung Bauteilseite

< 103150
Boune

Blatt Nr.2 -
[ ey
200.3160

o

Datom eme. 2:1

7 272 =
o7 Tk ] Platte
9.74] Gn




S k3 . L.

A N e
|

i
s o bt i i
S e A

Darstellung  Bauteilseite, Leitungsfuhrung Leiterseite

Components side with. tracks on rear

Ausgang HF 1...
Output RF 1.4

Batt N3

Zo
2003160

2001009V
=




Tempaive e Blott Nr.2
I
| 200.3230 -
M";'_‘, 2001009V 200.2634
- ]
| Platte z
3 h 4 T ] ~ T 5 % T )




Darstellung Bavkelseite,  Leitungsfihrung Bauteilseite P
Components side view With tracks -
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ROHDE.& SCHWARZ | [

Wineen__ 111 lodey lon
s e g e

D g s B, Vet

¥ 00RNATRLX t 2003202
it vy - 7
HATALE guta Tas hoyinst 80 009,1300
HATAIC <070 Y08 OAe 0 009,130
100PRen2OR HOKT00 RD3 €6 008,
3OMF T0V Apiaxai YOPE HRR
80PPeSOa20R HOKAOO0 RDS €6 008,0403
$aVz1 $1e0100E 230V 40 onuenny
BAVaL $1-010DE 280V 0 o082
150101
Ava] $1o01008 280V
101008 250V
Azl S1e01008 250V
1001
V21 31S0I00E 230Y
AV2L $1S0100E 280V
Aval siesions 2o 200,328
i 100,3282
i fit 200
b uvu Sicbioos sioy
1501008 250V
4 230y
30y
H Vi1 31aia0d 330V
010 v
H 230v
H 230V
1 250y
8AVZ1 51201008 250V 20003041
AD BAVZL $1-01008 250V 40 082,0837 200,3282
1934 51 TSV TIHIA 40 012,0698 200,328
£ Y24 20V 3X LeOW LaDY 1389 200,2202
oLes § Zv24 26y 3K LW Zadl 082,369 | 20013202
oLes E Y30 30V 5% 1,0 FedI 012,320 200,828
Glse P15 $% Oo¥ 2e01 AE 012,274% 00,3
iyt P27 35 0144 TaDl AE 012,2778 20031
oLos P18 3% 0saW 2e01 48 012,278 00,3202
n L 0513 10OKDHNes1NTKSO AL 067,3010 200,300
a2 L 0,13W _182KCHNex15TKS0 AL 067,207 20033202
1] L 0/3W 332 KOHMen13TKSO 200,328
" L 05 332 KOHNes1RTKEQ 200,2282
x L osi3u 22iKgHeLATKEO 200,308
i L 0. 12IKOHK4nIRTKEO 00,3102
4 2003202
A 20013202
# L 0s3W 1,0 NOHNes1NTKED 200,320z
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ok & SoRwany
13 o3y 200,3008 % |2
[ [T prm— ertatonin
054 681 KCHMeo13TKSQ | AL 087.6700 | 200.3282
0,130 180KCHNea1£TKS/
015%  12KOHMe=15TKSD
s 1zioues1T0
AR
5" 302 Kb ks
051 KMo~ 157K50
08 KOHHe~ 137K50 00,3202
TRINMNERT™
0,150 221KOHMSeISTKSO | AL 087809 | 200.328
THRVERT
R R L LS AL T L
ERT
’=;au 392 kounee1aTko | AL osTeed | 200,310
0JS  S62 KOMNea13TKSO | RL 087,668 | 200.3282
" oI looKokeesiatcso | K oetsole | 200.3eer
a2 I L A R
L 0s1sN 100KOHHes1STKSO - | Rl 07,3010 | 200,328
R EHAWERT
430 SOKONMeSTORLIN PIN 2003447 | 20,3202
HERST, BECKNANN INSTRUM,
023W_E0DKOMMa=20KLIN PIN 00,4220 | 200,322
HERST BECRGRN INSTAK,
3% 100KOWNe:20KLIN PIN 00,3600 | 200,328z
Kensr, Becniin INSTRURC
o l 11 200,4220 200,322
o5y oIN 204220 | 20003202
MII".IHKNMN
0% N 00,3601 | 200,320
nun. N
015¥ e & 00,3601 | 200.3202
FRsr Sktknivn. INETAUN
(] 03 i N 2003601 | 200,318
HERST, .
s 043W_100KDWH» ] 00,0000 | 2003208
MERST, BECKNANN INSTRUM,
g N ' SOKDKeaZORLIN PTH 00,3047 | 200,308
WERST, BECKHANN INSTRUN,
0 0234 100KDKMeSZORLIN PIN 00,3601 | 200,322
NERST, BECKNARN INSTRUM, y
a1 23W_ 100KOHN4=20RLIN RIN 200,360 200,3202
HERST, BECKNANN INSTAUM,
w2 (OHNo=2 i 200,307 | 200,302
T, BECKNANN INSTRUN,
1] 254 *SOKDWNASZONLIN BIN 2003041 | 20,9202
HERST BckuiTn INSTAUR,
e s34 100KOHMe=ZOKLIN PIN 0003601 | 200,300
HERST, SECKMARN. ENSTAUN,
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200,0202 5a |03

BenennungSeschraibong

Sachnummer

re—

043W 200KOHMe208LIN PIN

MERST, BECKNANN INSTRUM,
023N 220KOHNe=20% KURVEL

AL 0 15W 472 5KOMNeo1RTKSQ

WIDERSTANDSPAERCHEN

NIDERSTANOSPAERCHEN

WIDERSTANOSPAERCKEN

IsEAETANDIRALRCHIN
"

3.2 Dineelstise
io ohneciaruse

90KDHMeS1ATK2S
‘1okghKes STK2S
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25w 100 Kokk
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0428 ¥ 130 KOWK
579 SINPN 1ROV ToMIA

INL893 SINPN 120¥ S0OMIA

200,4220

RS 0680716

L0

7,4937

200,3482
200,3482

o8,
082,7940
082,5399

07,0806
007,0812
A% Q10,3434

AR 010,3470

200,308

2003282

00,3208

2003208
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SR,

s

BR, 5 T
[—
A VERSTAERKER 11 BER.S V. 67 20,3613 200.3618
STRONLAUF 260,36125
€1 ¢ 680pF+-10%100V3K1200 © 082.3209 200.3618
sts
¢
s €C 4, 7NF +80- 204H0K 5000 cc 022.0626 200.3618
c6 €C 4/ 7NF+B0~20KHDKE 000 £C 0220626 20003618
7 CE 230NF35V 5X 4X 71A/QUA CE 0228162 20073618
8 CE 100NF35V 5X 4X 7TA/QUA CE 0228156 2003618
i3 CE 220WF35Y 5X. 4x 7TA/QUA cE 0228162 20013618
&1 £C 680PF+=10%100V3K1200 ¢ 08213200 20013618
s1s
14
15 £C 4, 7NF480-20XHDK6000 ¢ 0220626 200.3618
16 CC 4, 7HF +80-20XKDKS000 €€ 02210625 20023618
€17 CE 250MF35V 5X 4X 7TA/QUA £ 02218162 20073618
18 CE 100NF35Y 5X 4x 7TA/0UA CE 022.8158 20023618
€19 €F 220MF35V SX 4X 7TA/CUA ce 022.8162 20013618
€21 €€ 630PF=10X100V3K1200 C 82,3209 20073618
815
26 -
c2s CC 4, 7HF+B0-20£H0K6000 £e 022.0626 200.3616
26 £C &, 7HF+B0-20XHDK6000 cc 022.0626
27 CE Z3ONF3SY 5X 4x PTA/OUR CE 0228162
c2e €E 100KF35Y 5X 4X 7TA/QUA CE 02218156
29 CE 220NF 35V 5X 4x 7TA/aUA ce 022.8162
€31 ¢ 8B0PFa=10X1D0V3K1200. € 4213209
815
36
€35 €6 4, 7NF480=20HDK6000 cc 022.0626
63 €C 4, 7HF +B0=20KHDK6000 €c 022.0626
€37 CE 2BONE3SY SX 4X 7TA/QUA €€ 022.8162
39 CE 220MF3SV SX 4X 7TA/GUA €€ 02218162
a3 CC 6B0PF+-10%100V3¥1200 ¢ 13209
cok €€ 680F4~10X100v3K1200 08213209
51 cc 20 M50/ 188 cH1p cc 022.4767
52 €C 480PF4=10X100¥3K1200 € 082.3209
€53 CC 6BOPF +=102100V3€1200 € 823209
6 ec N150/188 cuip cc 02214767
sz £C 6BOPFe-102100V3K1200 € 8223209
€63 T 8BOPE+=10X100¥3K1200 ¢ 082.3209
1 cc 0/ ® cc 92214650
72 ¢ HPO/18 B CHIP ¢ 02224650 20023618
o1 w (B00MH2)2X800 PE L0 006.8049 200.3818
011 w (BOONHZ)2XB0O PF L0 0068049
021 i3 (80DMNZ)2X800 PF L0 00618049
031 w 00MH2) 2XB00 PF L0 006.8049
041 w (BOOMH ) 2X800 PF LD 0068049
051 o (BOOMHZ)2XBOO PF LD 0068049 20023618
061 LD 75 08 (BDOMNZ)ZX800 PF L0 0068045 20003818
o 0ROSSEL z 200.3860 200.3618
o1 DROSSEL 2 20073660 200.3618
21 DROSSEL z 2003680 200:3618




32 Datum | Schabttsta Swcrmimar | o

ROHDE & SCHWARZ
WONCHER s{0x74| vemstacaxen 11 agr.s . 6|  200.3618 sa |62

Kennzsichen Benennung /Beschreibung. Sechnummer. entratnin

31 DUOSSEL z 200.3660 200.3618

1 ORDSSEL 7 20004137 20073618

€2 PROSSEL H 2003850 20003618

52 SPULE 20013253 20013818

1 DROSSEL z 20,3660 20023618

Loz SPULE 20003253 20013618

o) spuLe 2003676 20023618

180 GROSSEL 2 20024689 20023618

i3 z 200.37%0 200.3618
EiNGovioERsT.RF 0260050

Rz RE 0,5 % 470 OWK »<5% RF 007.1331 200.3618

83 RE 0,25 4 1 KOWMansE RF 007.025% 20013613

w4 RF 0,25 W 15 KORM »=5% RF 00700393 20023618

w5 RE U325 % 18 Kown vest RF 00700406 200,3618

RE RF 05 % 390 OB +=5% &F, 00701325 20023618

®? HF 0J5 W 470 OnM 4a51 RF 00701331 200,368

TH 1N 2003660 11

w0 sLA z 200,3776 200,368
uvm SioeRst.ar 026.0050

11 pLATTE z 200.379% 200.3618
sm HIDERST. A7 02,0050

R1z ¥F 0071331 200.3618

813 w03 T koo sy

14 RE 0,25 ¥ 15 KDHM +-5%

15 RF 0,25 % 1R KOHM w5

R4 KE 01574 390 Onk +-5% 097.1325 20073618

17 RF 015 IR RF 00701321 20003618
EvTh 1M 200.5680 111

21 PLATTE z 200,3753 200.3618
EING.WIDERST.RF 0260050

22 HE 0.5 W 470 O 4253 RE 0071331 200.3618

&23 RE 0,257 2,2 Kowm +=51 F 0070203 200.361

Rzt R 0070406

R2s RF 07,0787

R26 RF 00710064

27 F 00701331 20023618

028 RF 0282008 200.3618

31 z 20023818 20033618
ma nmsv smro26.0050

#32 V22 KE 007.1177 200.3618

33 W AR RF 007.0263 20003618

16 RE 0725 ¥ 27 OuMen5% RE 007.0064 20023618

837 RF 05 W 470 OHM 4=5% RF 00701331 200,316
ENTHL IN 200.3660 131

238 RE 0,34 104K +=5% RF 028.2008 2003618

41 RF 0,5 ¥ 22 OMMs=5X RF 007.1177 20033618
ENTHL (N 2004137 L41

Rz RF 0,5 % 470 ORM 4=5% RE 0071331 200.3618
ENTHL 1H 200.3660 Liz

s RF 0,34 270N +=51 #F 028.2108 200.3618

b RE 0734 &,70kn +=5% RF 028,1930 20033618
EVTH tn 3003660 62

w4t RF 0725 4 5,6 KOHM +=5% RF 007.0341 200.3618

&5 PLATTE z 2003769 20003618

EING.MIDERST, RFDZ6.0050




momeno

e soammer | 28
MMDESSEINARY || sy s s i s | wosere a] os
Kennzeichen B "Srthaitenin




e et wicne e
P
o : i
0= O
3 3 e
Ll

N ED
T
N
v

SEE
f e " EHHAAk
3 & THATSE00L 2 (29 x|9]
Lol T T ]
:
p i sis »
e !
W 3
3];’. i s
5
E 2
] o
! 774 s ¥
| head el 5 x
[ fone Pl
| wea ] i' -
| N
|
1 i}
! H
|
af | e T
@l i \ub L e
Lagd )
) .|
i
w7l
= g

(o1 i v
{oawren) Baion 1y

i

H
=E
B



— 2 ~ L - e L] - I . 47
. 6001002 | ABOOIO0Z | 7 | gNg ag [ IDISPA ® |
j BORCIT A et e s
/ t R s
. el
)\\
7
: ; e SEEE
w b e s
wl e T 2L Fhy of i T | o
- I8 T [ 1L i
e | |
. i i |
] 1 &1 |
L I gy b
| v |
o ! el :
! : -
- i i g i XLSLAYE. 1 st
!
J i, @ Da &t we Nl B
I 18 Szl ¥
| i
| i w0
|
o £ 1 1
I 1
5 ! !
e v o T 8L od iR — |
Sudsay. L 151 wall | 3. {
o 2 . !
- e Tid G N . Lod
i i #5
", 2
. i &
T
- e
' aiiks sl
Lot
- ne P




i
i

e

LU




sl e e

ettt

e

T

st

A2 Datum | Sohatsilise fir Sechaummer N
ROHDE & SCHWARZ ]
winewen o4 [1072 111 BER.Y 200,4189 A | 0}
Kenaeichon Benanong Beschveibung Ssctnummer anshatten in
1 VERSTAERKER 111 8ER.T 2 20044189 200,418
STROMLAUF 200441895

4% 85TPF NPO/IB 8 CHIP €6 02244630
2 g0 e R4000 5 cHID €
3 0 PF R4000°5 CHIP <
7 %0 b R4bos 3 cm <
5 680 PF R4000 5 CH
o 3 5nre100030amoRad00TAAD
7 220NF38V 5x 4X 7TA/QUADER
5 NF38V 5% 4X 7TA/QUADER 9
33 220NF35V X 4X 7TA/QUADER 5
1 8470F NPO/1B 6 CHIP H
12 680 PE R4000 5 CHIP 5
13 830 PF R4000 3 CHIP 9
14 680 PE R4000 5 CHIP 5
15 680 PF R4000 5 CHIP 5
16 27 5NF+1004204HOK4000TRAP 4
17 220NF33V 5% 6X 7TA/QUADER 189
19 220NP33V 5% 4X TTA/QUADER 189
21 84TPF KPQ/1B 8 CHIP 189
c2z 80 PF R4000 5 CHIP 189
€23 680 PF R4000 5 CHIP c 189
<24 680 PF R4000 5 CHIP < 189
25 880 BF R4000 5 CHIP ¢ 189
€26 1 31E 1005 208110K4000TRAS 4 o
c27 20NF38V X 4X 7TA/QUADER £ 5
28 SONF33Y 3% 4x 7T/QUADER E 02 o
29 20NF38Y 58X 4X 7TA/QUADER E o
31 ., TPE NPO/1A 8 CHIP ¢ 02! 9
32 80 PE R4000 5 CHIP 3 5
33 80 PF R4000 5 CHIP c o
24 80 PF R4000 5 CHIP ¢ 5
35 80 PF #4000 5 CHIP C 5
36 c 5
37 35V 5% 4X 7TA/QUADER 1 o
38 F33V 3x 4X 7TA/QUADER £ o
39 5X_6X 7TA/QUADER £ 9
7 NP0/15 8 CHIP ¢ o
52 F R4000 5 CHIP C 9
43 F R4000 5 CHIP C 5
s F 74000 5 CHIP C 9
45 F 74000 5 CHIP C 9
46 c 9
47 33V 5 4% 7TA/QUADER £ o
49 280 8% 4x TTA/QUADER 189
51 NPo/18 189
52 Ta000 5 Ehib 8
¢33 F R4000 5 CHIP 9
34 R4000 § CHIP 5
css F R4000 5 CHIP 5
cs6 NPO/18 8 CHIP 5
o1 NPQ/1B 8 CHIP 5
oz F RAD00 § CHIP 5
63 #4000 5 CHIP 5
o4 F #4000 5 CHIP 02,4850 5




R e N
ROHDE & SCHWARZ ‘

MONCHEN |04 [1072 111 BER,7 20014189 SA| 02
aonmsiehen [ — [— et o
cos 580 PF R4000 5 ¢ tc 032.4830 200,4189
124 8,7PF NPO/I8 8 CHIP CC 02244850 20044
12 690 PF R4000 5 CHIP ©¢ 0224830 20,4
€73 680 PF 24000 5 CHIP €C 022,4850 200,4189
1343 680 PF \lbocn 5 CHU €C 022.4830 20044189
€75 680 PF CHIP CC 022,4850 200,4189
€81 I.SNI-ZO'%XNDKWOQ DF KD €8 023,0038 200.4189

81s

ca9

Lst OROSSEL 1 20044450 200,4189

Lot DROSSEL 2 20014350 200,4189

54% DROSSEL z 20044550 200.4189

A1 z 200,4772

k2 048 k270 ol ousn £ 00701302

R3 0725 W 222 KOMH +5%

b 25 W 10 KOWN o3%

15 25 W 1,8 KOHM a3%

k6 22 8 27 ooes F 07,0064

K1t PLATTE 7 20044272
EING WIDERST. RF02610050

K1z 015 W 270 TN +-5% #F 007,1302

w3 53

16

R22

23

K24

k25 Tooiaiey

K26 RF 007i006% 20074189

31 20014272 20014185

w2 #F 007,130

R33 RF 00740293

R34 RF 007.0408

§as ¥F 007,078

K36 RF 007,0064

Rt 20014272

R42 RF 007.1302 200.4189

#i3 20074189

Rao RF 00710064 20074189

H52 RF 00741302 200.41

833 aF 007.0033

&34 5 0070033

Rs3

RE7 IF ou.nn

k61 PLAT 13 4250
Eikc koenst. Rroze.00s0

ez o RF 007.1302 200,438
BT D G0tusaa L . >

Ret 0,34 820KH o5 #F 028.3314 200.4189

L3244 PLATTE z 200.4250 2004189
EING,HIOERST. RF026.0050

w1z 025 % 270 CHH +-5% RF 007.1302 200,41
ENTH, IN 20,4550 L71
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A2 Ostum | Sohateitiss for

EnE

ROHDE & SCHWARZ 1
wonowen 04|30 i
Keanichan. Benannung /Beschrolbung
w7r 053W 820K ek RF 028,2314 200.4189
s1r ETNBAUSTECKER SUBMIN. 27 EJ 0700151 20036189
519 EINGAUSTECKER SUBMIN, 27 FJ 07010151 20024189
n TRANSISTOR z 20044243 20044189
T2 BCYISIX SIPNR 45V200HIA 20014189
T TRANSISTOR z 200,4189
2z BCYTSIX SIPNP 43V200HIA 20014189
121 TRAN: z
122 BCYT9IX SIPHP 43Y200MIA
31 RANSISTOR z
122 BCY9IX STRNP 43V200MIA
Te1 TRANSISTOR z
T4z BCY7S1X SIPNP 45V200H1A
351 TRANSISTOR z 0014189
Te1 TRANSISTOR z 20,4189
™ TRANSISTOR H 20,4243 20014189
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