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Gener 

Serial data transmission 
pi ace on three 1 ines: 
re us an extern 
just or test 

ual pl ug-in modul es t s 
STROBE. e ta must be 

p in to 
e ic strument. 

e t i di ram data transmiss is shown ow. 

STROBE 

The data on the DATA line are ansferred to the parallel/seri 
converter with each rising edge of the CLOCK pulses; a subsequent 
STROBE pulse enables the data at the converter outputse The fol-
lowing BASIC program shows how the user port the PUC can 
dress the module: 

10 POKE 59259,255 
20 OIM A(20) 

30 A(1)=O:A(2)=1 ••. 

40 FOR lT020 
50 POKE 59471,A(I} 
60 POKE 59471,A(I)+2 

70 NEXT 

80 POKE 59471,4 
90 POKE 59471,O:END 

Set user port 
Number of individual data bits, 
20 in this case 
Define individual data 

Read in data; 
Line with significance 2° = DATA, 

significance 21 = CLOCK 

Output STROBE pu~se on line 
with significance 2 

41 



1 

wi modulation generates 
from 500 to 1000 MHz which is ies 

three sel oscillators~ Three phase 
by 

loops 
setting@ ut ( PLL) 

The rna a 1 O~MHz 
to whi 

t oscillator ( 
oscillator 

e-
s :Ui as 
1 inked @ The 10 

reference equency 
justed ±2 kHz and whose 
is re ence frequency 
tors. 

100-MHz 
is 

a cryst 
ncy, 

for the coarse 

ram uces 
which can be ad­

ed by a tor of 100, 
PLL of the RF oscilla-

If the Duplex Modulation Meter option CM-B9 not fitted, the RF 
synthesizer is operated as a generator in the receiver test and 
as a m ing oscillator in the transmitter test. Information on 
voltages and on the locking of the PLLs is ssed to the control­
ler via the analog unit test purposes and trouble­
shooting. 

The output stage divides the frequencies provided by the RF syn­
thesizer such that a frequency range 31.25 to 1000 MHz is co­
vered. Appropriate filters are connected in series with the fre­
quency div iders to ensure that the harmonics ratio required is 
attained. Frequencies <31.25 MHz are generated by mixing the 
100-MHz crystal frequency wi th a corresponding oscillator fre­
quency. 

A controlled amplifier increases the RF signal to the max. el 
of 13 dBm. Fine variation of the level is achieved by mod ifying 
the re input for the control via D/A converters. Amplitude 
modulation is also active and the modulation signal is superim-
po on the reference value the O/A converter. 

The AF synthesizer and the modulation con ler are accommodated 
on the 1st modulation generator module. The AF synthesizer is 
sically a set of shi registers whose outputs are activated in 
succession by a clock generated by the controller. 

802.2020.52 tL 1 B-1 



The output levels are added by a resistor chain to give a sine 
curve. The stepped sinewave produced is freed from harmonics by 
sui table fil ters and output following an attenuation set con­
sisting of D/A converters and selectable voltage attenuators. 

l,ng to 

ler 
AM 

ides level provid modu­
FM paths. converters are u to 

n. 4>M is en-

The an og unit consists of llowi funct uni ts: RF am­
plifier, LO conditioning, demodulators, AF condition and DC 
amplifier. 

The RF signals to be measured are regulated to a constant level 
in the RF amplifier according to the type of modulation and then 
routed to the RF frequency counter and the mixer. 

The LO conditioning amplifies the signals from the output stage 
to the level required for the mixer. Frequencies below 31.25 MHz 
are divided to generate the IF of 455 kHz for signal frequencies 
up to approx. 1 MHz. A generator with amplitude modulation is in-
tegrated self-testing. 

The demodulators contain the IF amplifiers, the AM and FM/<llM de-­
modulators and filters required to suppress the IF. 

The AF conditioning weights the demodulated signal and the signal 
from the AF VOLTM input according to the measuring requirements; 
various filters (300-Hz HP, CCITT filter, 150-Hz HP) can be con­
nected as required (rms or peak values). The signal to be mea­
sured is regulated to a constant rms value for distortion mea­
surements and subsequen freed from the wanted signal in a 
notch filter. 

The rectifiers (peak v ue and rms value rectifiers) are conta 
ed in the DC amplifier. A DC multiplexer connects the voltages 
supplied by the other modules to a selectable DC amplifier which 
passes the signal to the A/C converter incorporated in the digi­
tal unit. 
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The digit unit consists of the lowing function units: 
RF counter, AF counter, AID converter and controller. 

The RF counter counts the 
r 1 to 1 000 MHz 

to generate LO 
from 

AF counter counts 
well as sign s in 
put AF VOLTM. 

ler s 
idu modules are 

STROBE). Power fa I 

of a s 
Hz appl i 

ete instrument. I data 
via. seri data I s 

th an it al bat 

n 
to 

to 
( i 

DATA, 
t e 
when 

ensures at data are 
o 

not lost power failure 
instrument is 

as 
in-

the 
p 

or 

The power pack supplies the strument with the operating vol­
tages of +5 V, +12 V, +15 V, -15 V and +24 V. The voltages are 
generat using a switched-mode power supply so that the instru­
ment can also be operated using standard car bat ies. When con­
nected to the AC power supply (I a transformer reduces the line 
voltage to the voltage requi for the switched-mode power 
supply. 

The instrument operates in STANDBY mode if the power pack is 
switched off from the front panel; all voltages are then switched 
off except the +12 V supply which is used the 10-MHz crystal 
oven and the STANDBY logic. 

Fuses are provided on the input side to protect the power pack. 
STANDBY mode is automatically switched on if one or more voltages 
on the secondary side are short-circui ted wi th each other or to 
ground or if the power pack is operated without a secondary load. 

All keys required to operate the instrument as well as the loud­
speaker potentiometer and the spin whe for fast adjustment of 
the parameters are locat on the front panel. 

The set parameters and the resul ts are output on LCDs connected 
to the front panel via conductive rubber contacts. The loud­
speaker amplifier is also mounted on the panel wi th the 
loud aker control. A ribbon cable connects the front panel 
units to the motherbo and the digital unit. 
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The attenuation set contains the at 
for attenuating the RF synthesizer I 
ators in which the major part of the 
into heat. The connection between 

attenuators is via a 50-~ 
power d , an unit 
rear p are connected. 

ing RE' d 
set during mechan 
scre onto the attenuation set 

uates the voltages the 
via a ribbon c e. 

uator connected to relays 
as well as power attenu­

applied power is converted 
power attenuators and the 
star arr ement to which 

RF-30 0 i on 

to tect the attenuation 
to tect power. A B 

s the attenuat set 
The is connec to 

The oscil scope enables visu display of the demodulated s 
nals, the beat signal and externally applied signals. 

The voltages required for the oscil scope tube, the blanking am­
plifier and the de ection amplif are generated by a switched~ 
mode power pack with an operating voltage of 24 V. The deflection 
coefficient.s and the operating mode are read from the digital 
unit into RAMs, read out by D/A converters and writt.en as ssa­
jous figures on the screen in the form of numbers, let.t.ers and 
arrows. The oscilloscope is powered via ribbon cables which are 
routed to t.he front. panel. 

The function descriptions of the options are contained in the re­
spective service manuals (Section 5). 
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Exce the front panel, 
cil scope, the CMT modules 
pairs can therefore be carr! 
be comple y replaced~ 

power pack, at tenuat set and os-
are designed as pl ug-in cards. Re-

out rapidly or the faul c can 

e ectr ic connections are common mothe 

Loosen the 
feet (marked 

t. Remove 
the reare 

s are rout 

es. 

coaxi 
p 

e via 

es. The au: 1S 

own out via 

Phill ips screws the rear used to secure the 
A in Fig. 4-1); the capt screws remain in the 

the feet and slide out the top and bottom panels to 

Caution: The power plug must be disconnected before removing the 
modules. 

These modules are secured by two rails at the sides next to the 
motherboard. Loosen the Phillips screws marked A in g. 2 and 
press towa~ds the rear using a suitable tool inserted into 
bracket B. Disconnect any coaxial and ribbon cables present and 
remove the modules from the instrument. 

Note: If the IEC Bus/Control Interface option CM-54 and the 
Autorun Control/Printer Interface option CM-BS are pre­
sent, these must be removed before removing the digit 
unit module (see Section 4.2.4). 

Disconnect plugs X60, X61 and X70 from the motherboard. Loosen 
the five Phillips screws marked C and D in g. 4-1 and remove 
the power pack from the arne. Ensure that the cables leading 
from the power pack are not subjected to stress which could break 
the conne lead- ugh f ters. 
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Loosen the Ph lips screws on the rear of the instrument (marked 
D and E in Fig. 1) and remove the option( s) towards the rear 

multi e connectors of the digital unit. 

Unscrew two SMA 
j t and pull off 

connectors 
two coaxi 

from c 
connectors. 

es with a id 

e 
by 
Fig. 

at tenuat se t th the heat si 
which are fi 

screws and remove 

is mounted to assis 
ur screws, two 

2). Loosen 
at s 

drive is fitted on 
screws. Be removing the board, 
overtemperature sensor. 

wi nuts (marked C in 
attenuat set th 

attenuat 
solder 

set using six 
two wires to the 

Note: The attenuation set must not be opened; the internal com­
ponents consist of thin-film substrates which can only be 
replaced in the factory. 

Loosen the hexagon socket screws of the rotary knobs on t 
panel and remove the knobs. Loosen the six screws with which the 
inscription panel is secured (two screws in the centre between 
the displays). Loosen the screws marked A in Fig. 4-3. Disconnect 
the two ribbon cable pI ugs and the coaxial connector X605 from 
the analog unit module. The oscilloscope assembly can now be re­
moved from the front. 

Remove the inscription panel as described in Sect 4.2.6 and 
loosen the screws marked B in Fig. 4 • Disconnect the three rib-
bon cable connectors and remove the panel. 
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Figs. 4-1 to 4-3 show the screws to be loosened to remove the 
modules. 

Fig. 4-1 

A 
( 

B 

c 

Fig. 4-2 
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A 

B 

Fig. 3 
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Exact testing 
out according to 

the manual re 
re necess 

the instrument specificat should carried 
Section 3.2 in the Operating Manual. Each test 

s to a ssible justment. Renewed testing is 
low ng justments. 

1 
carr 
or :If 
out 

justments on e, y i 

c justments, ensure 
to i unin 

ues can e measurement errors. 

es uld ser 
out. If a module must 

a fundament unit 
justment as scr 

outs 
(e.gw d 

Sect 5. 

us 

justment is 
instruments 

uni t), c 

e 
modules 
if this 
viously 

of justments module to module and also with:ln 
ensures that the adjustments do not fect one another; 
is nevertheless possible, re rence is made to the pre­

required setting. 

~ Switch on instrument 

Adjustment po : ~ X61 on motherboard 

Adjustment value: ~ Adjust to 5.3 V ±10 rnV using R12 

Setting: ~ Switch on instrument 

Adjustment int: ~ X61 on motherboard 

Adjustment value: ~ Adjust to 24 V +100 rnV/-O mV us R56 
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Setting:: + Switch on instrument 

ustment : + X58/A21 on 

ustment just to 10 V ±1 mV usi 09 

lout mod e connect to e usi 

n 

Settings: 

Adjustment 

Adjustment 

Settings: 

Adjustment 

e. 

+ Receiver test 
+ Frequencies as in following table: 

Frequency Trimmer 

500.001 MHz C21 
655.001 MHz C51 
825.001 MHz C81 

point: + X9/2 

value: "",' Adj ust to 2.5 V DC ±100 mV using 
C81 

+ Receiver test 
+ Frequencies as in following table: 

F'requency 

575 MHz 
730 MHz 
900 MHz 

int: + X310 

Trimmer 

R49 
R79 
R109 

er e. 

1 p 1 , 

ustment : + Adjust to 0 dBro ±3 dB using R49, R79, R109 

802.2020.52 E-2 



Note: Check 
stage. 

justment 4.3.3.2 before adjusting the output 

Remove e connect usi 
c e. j ustment: $ 

e 
+ 
'Ie 1 

Fre- Level Tr justment ue 
mer 

100 MHz +13 dBm 14 13 dBm ±O.OS dB 
*: 1,00 MHz -16.9 dBm R4S2 .9 dBm ± 0.05 

7.9 MHz +13 dBm R641 13 dBm ±O.OS dB 
'Ie 7.9 MHz -16.9 dBm R663 .9 dBm ±0.05 dB 

ustment point: + X401 or RF IN/OUT on the front panel 

Compare 1 
using RS14. 

of 13 dBm at 1 GHz and 330 MHz and t average 

+ Rece test 
+ Frequency 100 MHz 
+ Level 0.1 dBm 
+ Modulation 80% AM 
+ .AF =: 1 kHz 

ustment point: + X401 or RF IN/OUT on the front 1 

Mj value: + Adjust to 80% AM ±0.1% AM using R503 

+ Remove the module 
cables . 

.,. Open module. 

802.2020.52 

the CMT and connect us ing the 
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apter 
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ings:: + Transmitter test 
+ Fixed equency 15 MHz 

ustment :: + D100/3 

ustment us 02 
TTL lev esent at, 

:: + Transmitter test 
+ Apply 500 MHz, 20 mV to 
+ at: FM 

:: + X610/50 n 

Adjustment value: -1" Adjust to 150 mV ± 5 mV using 7 

Note: The adjustment 4&3@5.2 must be checked before this adjust= 
mente 

+ Transmitter test 
+ Apply 500 MHz p 20 mV t.o INPUT2 
+ Demodulation: AM 

Adjustment point: + X610/50 n 

Adjustment value: + Adjust to 75 mV ±5 mV using RSS 

4 .. 3 .. 5 .. 4 

G ., 

Adjusting the PM Demodulator 

+ Transmitter test 
+ Apply 100 MHz f 20 mV, 10kHz deviat 

INPUT2 
+ Demodulation: FM, ± PK 

2"' 

Adjustment point: + DEMODULATION display 

Adjustment value: + Adjust to 10 kHz± 10Hz using R304 

to 

-). Adjust to 0 VDC ±5 mV at DEMOD connector 
using R213 
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The fol-Note: Check adjustment 4.3.5.4 be 
lowing three adjustments mutually 
just in the ifi and 

one ad-
ain at the 

tter test 100 MHz 
MHz, 10 mV % AMF AI" 

: AM f ± 

1: "'" 8 1 

1 : "'" just to 250 mV ± 2 mV us R1 
(t se t account 

ustment 2: "'" DEMOD connector 

Adjustment value 2: "'" Adjust to minimum limitation 
half-wave using R254 

r sine 

Adjustment pOint 3: "",DEMODULATION display 

Adjustment 

Settings:: 

Adjustment point: 

Adjustment value: 

Check: 

Note: 

802.2020.52 

3: "'" Adjust to 80% ±O.1% using R275 
(take settling time into account) 

"'" Receiver test 

"'" Apply 1 Vrmsp 800 Hz to AI" VOLTM 
"'" Press CCITT 

"'" AF VOLTMETER displ 

... Adjust to 1 V flO mV using R388 

"'" When pressing CCITT ain (off) f the 
play must not change. 

"'" The rms meter should be 
to this j ustment. 

ibrated 

4.13 
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Note: The lowing two adjustments mutually affect one another. 
Check the adjustments at the end and correct if necessary. 

Adjust:m.ent 

j ue 

Settings: 

Adjust:m.ent point: 

Adjust:m.ent value: 

Settings: 

Adjust:m.ent point: 

Adjust:m.ent value: 

test 
1 to AF V01,TM. 

1:; + 1 

1: + Adjust to 1 Vrms ±1 mV us 43 

+ N450/1 

just to s 2 usi 42 

+ Receiver test 
""'" Apply 1 kHz, 1 Vrms with low distortion 

<'0.01%) to AF VOLTM 
+ Press DIST 

+ AF VOLTMETER display 

+ AI ternately adjust to minimum distortion 
«(O~3%) using R557 and R556 

+ Receiver test 
+ Apply 1 Vrms , 990 Hz with low dis­

tortion (~0.01%) to AF VOLTM 
+ Press DrST 

+ AF VOLTMETER display 

+ Adjust to minimum distortion (~O.3%) 
using R566 
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+ Rece st 
+ Apply 1 Vrmsf 1010 Hz with low 

distort,ion ((0.01%) to AF VOLTM 
+ Press DIST 

ustment :: + AF di 

+ ust to minimum di t 
( ( 0 • 3 %) us 7 1 

+ Transmitter test 
+ a f ::::; 10 W to 

OU'1' 

point:: + RF POWER di ay 

Adjustment value: + Adjust to 10.2 W using R672 

Settings: + Receiver test 
+ Frequency 100 MHz 
+ Level 13 dBm 

ustment point: + RF LEVEL display 

Adjustment value: + Rotate R34 until the attenuation set is 
heard to switch and -47 dBm is output on the 
display; subsequently r~tate R34 approx. 1/6 
revolution backwards ' 

Note: Check the switchover eshold from receiver test to 
transmitter test llowing adjustment. The switchover 

shold is at 0.35 W, approx. If the threshold is too 
low, rotate resistor R34 back further. 

The oscilloscope must first be removed (see Section 4.2.6) and 
connected using the adapter cable; remove the mu-metal screening 
of the tube. 

Note: When adjusting f ensure that no high-vol tage parts are 
touched. 
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Setting:: + Switch on strument 

Adjustment @ 

e + aticule 

Adj 

Note:: 

: + ter i 
t v i 
gratic 

tic fi 
a the 
plac 

ds can to errors 
ustment d 

the tube screen. 
S v fur ustments. 

screws of 
am 

ing the 
be checked 
the 

ustment 
ter re­
Manu 

Adjustment is scr Sect 5. 
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This section provides references to the modules poss 
ted wi f ts. 

Note: 

t: The instrument immediate enters 

jumper 5 
(on d it unit) 
inser ? 

Ye 

Remove modul es, 
except digital 
unit, in sequence 

Faulty module und ? 

Insert ~in j 

Power pack faulty, 

5 

rating tage on digit 
uni t faul 

Short-circuit of 
ing vol tage (s) 

802.2020 52 4@17 
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t: 

Br fly isolate 
strument 
supply 

ain. Instrument ? 

ug- jumper 5 
(on d it unit) 
inser ? 

Remove modules, except 
digital unit and RF 
oscillator, in 
sequence. 

Faulty module found? 

10-MHz TTL level 
at X701 (digital 
unit) ? 

Digital unit, cable 
from front panel to 
d ital unit, 
front panel 

does not accept commands 

f Reset 1 
d it, unit 

Insert, -in j 

Data transmission 
blocked 

RF oscillator 
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Fault: No demodulation ay in transmi test 

Power di ay OK ? 
____________ ~ __________ + Attenuation 

No set OK ? 

Yes 

Does RF counter i icate 
correct ncy ? 

Faul ts only wi th 
quencies (31@ MHz? 

Corresponding frequen­
cy to generate IF of 
455 kHz (f >32 MHz) 

sent at X608 
an og unit) ? 

Demodulated signal at 
BNC connector DEMOD ? 

No display of meas 
v ues: AF voltmeter, 
RF tmeter, demodu­
lation, distortion ? 

AID (d 
ampl ifier (an 

802.2020.52 

i uni t) 
og un! t) 

Re ace atte-
nuat set 

RF counter 
( d it unit) 
RF amplifier 
(anal uni t) 

Yes 

LO conditioning 
(analog unit) 

RF oscillator, 
output stage, 
duplex modul at 
meter 

Demodul ators 
(analog uni t) 

Fa t in analog unit 
(DC ampl ifier, 
AF conditioning) 
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Liste mechanischer T eile 

List of mechanical parts 

Bilder zur Liste mechanischer 

Figures pertaining to list of mechanical parts 



Liste zu den Bildern 

st Figs 4-10 .... " :3 

L . St Be s reibung S 
Nr. zeichen zahl 
""""'-'-""""" -----_ ..... --=-"""",- --~-----~~-~~-~~~~~~-=~~-----~- --"""""-------"""'" 
No. Unit/ signation S No • 

• No 
- ---

1 1 MZ Haube 1/1 50 802.2537 
r, 

2 1 MZ Haube unten 5E 1/1 50 396.3838 
Cover, bottom 

3 1 MF Fuhrungsschiene, rechts 396.4757 
Guide rail, right 

4 1 MF Fuhrungsschiene, links 396.4763 
Guide rail, left 

8 2 MF Gediteful3 , vorne 396.4534 
Instrument foot, front 

9 2 MF Au fstellfu~, unten 396.4540 
Foot, bottom 

11 2 ZM Geratefu f3 , hinten 396.4586 
strument foot, rear 

15 2 MF Se i tenleiste T350 396.3073 
Side strip 

16 4 VS M3x6 DIN 965 A4 08L9378 

. 
17 1 ZM Ruckwandf u~, links 5E 802.2337 

Rear-panel foot, left 
", .. 

18 1 ZM Ruckwandf u~, rech ts 5E 802.2320 
Rear-panel foot, right 

19 4 VS Ansatzschr. M4 K.D7985 396.4492 
Screw 

21 2 ZM Tragegriff T350 396.3215 
Ca ing handle 

22 4 MR Griffbuchse 396.3321 
Was 

802.20 52 4. 37 



LfcL Kenn- Stuck- Benennung/Beschreibung Sachnummer 
Nr & zeichen zahl _ ...... _- ...... __ ............ _- ------ ------------------------------- --""""'-....,---_ ...... -
No. Unit/ Qty Designation Stock No& 

Comp.No 
---

4 VS 1 0 DIN 965 081.947 

-> 

4 MF Abde , Griffseite 396.333 
g Ie s 

1 ZM Frontrahmen 1/1 
F'ront ame 

-
31 4 ME' it 396.4692 

S 
---,-~-

32 2 ME' St nutabdeckung 396.4728 
Cover for groove 

33 5,3 M WG HF-Dicht. O-Prot. 1 F 6 Si 396.1035 
RE' seal 

36 V1 1 Oszilloskop-Rohre (V1) 803.0873 
Cathode ray tube 

37 1 DZ Schelle RD 37,3 B12,7 015.8854 
Clamp 

38 1 VS M3x25 DIN 7985 A4 081.9132 

39 1 VS 3,2 DIN 125 A4 082.4670 

40 1 VS 3 DIN 137 A2 005.0296 

41 1 MH Abst. Rohr RD 4,5xRD8x10 033.1706 
Spacer 

42 1 MH Abst. Rohr RD 4,5xRD8x4 033. t641 
Spacer 

43 1 ZM Rohrenhalterung 803.1757 
CRT support 

44 3 VS M3x5 DIN 7985 A4 084.1384 

45 3 VS 3,2 DIN 125 A4 082.4670 

46 3 VS 3 DIN 137 A2 005.0296 

802 2020.52 4.38 E-1 



Lfd. Kenn- Stuck- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl 
--_ ...... ------- """"'---""""'- ---------------~--~-----~----~~ -- ...... _---""""'---
No. Unit/ Qty Designation S No. 

Comp.No 

47 1 V8 ,2 DIN 9021 031.5185 

--- --. 
1 3 DIN 137 005.0296 

---- -- ------
1 ZM schirmkasten afl':i 1'lQt:: 

v...# $ I I vv 

CRT screen case 
- -

50 1 M3x6 DIN 7985 081,,9061 

--,- ----
51 2 VS M2,5x4 DIN 7985 A4 088.0024 

-
52 2 VS 2,7 DIN 125 A4 082.4663 

53 2 VS 2,6 DIN 137 A2 005.0280 

1 MZ Befestigungsring 803.1863 
Retaining ring 

f------ " 

55 1 OS Scheibe (PMMA) DV 803.1805 
Scope screen 

----
2 VS M2,5x5 Zyl. Schraube 088.7693 

Screw 

WS2 1 Kabel (WS2) 803.2053 
Cable 

58 1 ZM Montageplatte 803.1711 
Mounting plate 

A25 1 ED Scope 803.1211 

60 A26 1 ED X/Y-Zeichenerzeugung 803.1257 
x/y character generation 

----
61 1 Deckel fur Scope 803.1740 

Cover for scope 

62 4 VS M3x40 DIN 7985 A4 081.9155 

63 4 1 ED Scope Tastatur 803.1170 
Scope keyboard 

802.20 .52 4. 



Lfd. Kenn- Stiick- Benennung/Bes ibung Sachnummer 
Nr. zeichen zahl 
---- -----~-

_ .......... __ ...... 
--------------------~----~----- ----_ ............. _-"""""""'" 

No. Unit/ Qty Designation Stock No. 
Comp.No 

-
64 4 VS 3 DIN 137 005.0296 

r---- ----- --_. 
65 2 VS 30 DIN 7985 A4 081.9149 

~ 

66 2 3 DIN 137 005.0296 

1----- --
70 1 MZ att.e 803 1792 

Front 1 

71 4 M2, 5 DIN 965 A4 088.4394 

72 1 VS M2,5x16DIN 965 A4 088.0147 

74 W55 1 DX Coax-Kabel (W55) 803.2076 
Coaxial cable 

80 1 MH Dampfungsring 802.3504 
Damping ring 

81 B1 1 EL Lautsprecher 0,5 ViI RD 50 803.0509 
Loudspeaker 

82 1 MZ Dampfungsgummi 802.3491 
Damping rubber 

83 1 MZ Halteblech 802.3485 
Supporting sheet 

----
84 C1 1 CE 470 llF ±20% 25 V 12,5x12,5 803.0715 

85 2 MB Abstandsrohr 336.3731 
Spacer 

86 1 DZ Kabelbi. RD ""·25 B2 015.9038 
Cable tie 

90 1 MZ Buchsenhalterung 802.2372 
Female contact strip 

-
91 2 MZ Verdrehschutz 802.2489 

Twisting protection 

92 1 MZ Verdrehschutz 802.2395 
Twisting protection 

802.2020 52 4.40 1 



L . Kenn- stiick- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl 
---- -----""""'- ..... _---- --~---~--------~----~---~------ -""""---------
No. Unit/ Qty Oesignat Stock No. 

·Comp.No 
f----- ---- -------

93 1 MZ Vers en 332.7426 , 

- ~ 

94 W7 1 OX 1 (W7 ) 803.0050 
RF cable 

----- --- --
95 W5 1 OX tIF-Kabel ( ) 803.0050 

RF cable 
---

96 W4 1 OX 1 ( ) 803.0044 
R!" cable 

97 W6 1 OX HF-Kabel (W6) , 803.0044 
RF cable 

98 W8 1 OX HF-Kabel (W8 ) 803.0080 
RF cable 

100 A10 1 EO Anzeige/Tastatur 802.3662 
Display/keyboard 

101 1 MZ Buchsenhalterung 802.3510 
Female contact support 

102 4 VS Zyl. Schr. M2,5x5 A2 088.7693 
Screw 

103 16 VS M2,5x16 DIN 965 A4 088.0147 

. 
104 2 VS M2,5x6 OIN 965 A4 088.0101 

105 W1 1 OX HF-Kabel (W1 ) 803.0015 
RF cable 

---
106 1 MB Mutter f. Frontrahmen 396.3150 

Nut for front arne 
----

107 1 VS M3x10 DIN 965 A4 081.9390 

108 2 VS M3x10 DIN 7985 081.9084 

110 1 MZ Stutzblech 802.3840 
Supporting sheet 

111 2 tandhiilse 

802.2020.52 4.41 1 



Lfd. Kenn- Stuck- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl 
---=- ----_ ............ -.....,---- ------~~--------------~--~~-~-~ --"""" ................ _---...". 
No. Unit/ Qty Des nation Stock No. 

.No 

112 2 VS f 16 DIN 965 A4 088 0147 

---- ---
113 2 MF Gl 802.3685 

ass ate 
----

114 2 VS ,5x6 DIN 965 088.0101 

---- ----
120 1 if atte 802.3456 

Inscr ion 1 

121 1 OK Dreh. M.MULDE RD37 RD6 078.1192 
Knob 

122 2 OK Dreh. RD1 0 u 5 ACHS-RD4 078.2676 
Knob 

123 4. VS M3x6 DIN 7985 A4 081.9061 

1-----

124 4 VS Scheibe RD3,1/7,2 H1 ,8 CR 396. 18 
Washer 

125 2 VS Zyl. Schr. M2,5x5 A2 088.7693 
Screw 

130 A100 1 ED Motherboard 802.2714 

131 1 MZ Schiene, rechts 802.2495 
Rail, right 

132 1 MZ Schiene, links 802.2345 
Rail, left 

133 6 VS 3 DIN 137 A2 005.0296 

134 4 vs M3x6 DIN 7985 A4 081.9061 

135 2 VS M3x8 DIN 7985 A4 081.9078 

136 1 MZ Zwischenplatte 802.2350 
Intermediate ate 

137 2 VS M3x10 DIN 965 A4 081.9084 

802 20 .52 4.42 1 



Lfd. Kenn- Stuck- Benennung/Beschreibung 
Nr. zeichen zahl 
-_ ..... - ....,.""""'----- -_ ...... _--

-~------~~-~---=~~--~----~----- .-
No. Unit/ Qty Des nation . 

.No 
---- ---

138 2 MZ nst e 802.2366 

1---- -----
139 4 VS M2, 3 DIN 923 

---
140 2 VS 3 DIN 137 005.0296 

----
141 2 VS M3x8 DIN 7985 081.9078 

145 1 MZ Zwi schenwand ' 80262308 
Intermediate panel 

146 4 MZ Feder 802.2414 
Spring 

147 8 VN 2,5x4 DIN 7340 Cu Sn 088.7306 

148 3 VS 3 'DIN 137 A2 005.0296 

149 3 VS M3x8 DIN 7985 A4 081.9078 

150 1 WG Kantenschutz 002.1356 
Edge protection 

151 1 MZ Querwand 802.2450 
Transverse panel 

-----
152 1 MZ Streifen, links 802.2566 

Str , 

154 2 VS M3x12 DIN 7985 081.9090 

155 1 MZ Streifen, rechts 802.2572 
Strip, right 

160 A7 1 ED Dig i tal te il 802.4517 
Dig i tal unit 

161 CM-B5 1 Ablaufsteuerung/DRU 803.3314 
Autorun control 

162 CM-B4 1 IEC-625 Bus-Interface 803.3914 
IEC-625 bus interface 

802.2020.52 4 1 



Kenn- stiick- Benennung/Beschreibung Sachnummer 
zeichen zahl 

.- -_ ....... _ ............ - ---...."....,....., 
-------~------~~~-~~-------~--- ...... _------_ ........... 

I"N' Unit/ Qty Designation Stock NOe 
CompaNo 

1 ED An eil 802.8435 
An unit 

A5 1 ED L Mo at enerator 802.5713 i 

1st modulat generator 

CMT-B7 1 ., 1'1F thesizer 803.2618 , "". 
2nd AP syn s r 

CM-B8 1 HP-Mill ter 803.6813 
RP millivo ter 

CM-B 11 1 DTMF..,.,Au swe rter 803.4610 
DTMF decoder 

CMT-B6 1 NKL-Messer 803.7810 
ACP meter 

A94 1 ED CR-Simulator 804.0119 
CR simulator 

CM-B9 1 Duplex Modulat. Met. 803.5317 
Duplex modulation meter 

171 A4 1 ED Ausgangsstufe 802.7616 
Output stage 

172 A3 1 ED HF-Oszillator 802.8835 
RF oscillator . 

180 W43 1 DX HF-Kabel (W43 ) 803.0344 
RF cable 

181 W9 1 DX HF-Kabel (W9) 803.0096 
RF cable 

182 W10 1 DX HP-Kabel (W1 0) 803.0109 
RF cable 

183 W11 1 DX HP-Kabel (W11 ) 803.0115 
RF cable 

184 W12 1 DX HP-Kabel (W12 ) 80300121 
RF cable 

185 W2 1 DX HF-Kabel (W2 ) 803,,0021 
RF cable 

186 W3 1 DX HP-Kabel (W3 ) 803.0038 
RP cable 

802.2020.52 4.44 



Lfd. Kenn- stlick- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl 
--_ ..... ----_ ...... - ------ -~-------------~-----------~~-- ......"""' ...... _-.."......,. ...... ..",..-=-

No. unit/ Qty Des nat Stock No • 
. No 

------
0 1 OX 1 ( 0) 803.8045 

RF e 
--. 

3 1 ox I (W23) 803.8068 
RF e 

180300044 W4 1 OX HF-Kabel (W4 ) 
RF e 

1 ox 1 ( ) 803.0050 
RF Ie 

W8 1 DX HF-Kabel (W8 ) 803.0080 
RF cable 

W6 1 OX HF-Kabel (W6) 803.0044 
RF cable 

W7 1 DX HF-Kabel (W7) 803.0050 
RF cable 

W13 1 OX HF-Kabel (W1 3) 803.0138 
RF cable 

--- - -
195 W56 1 DX HF-Kabel (W56 ) 803.2082 

RF cable 

196 W16 1 DX HF-Kabel (W16 ) 803.0167 
RF cable 

197 W15 1 DX HF-Kabel (W15 ) 803.0150 
RF cable 

--
198 W24 1 DX HF-Kabel (W24) 803.8074 

RF cable 

199 W21 1 DX HF-Kabel (W21 ) 803.8051 
RF cable 

200 1 ZM Ruckrahmen 5E 1/1 396.2290 
Rear frame 

201 4 MG Rahmenschiene T350 396.2360 
Frame rail 

202 16 VS M3x8 DIN 965 A4 081.9384 

203 1 WT Fuhrungsschiene (gn) 396.7527 
Guide rail (green) 

802.2020.52 4.45 1 



Lfd. Kenn- Stuck- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl 
---....." ---_ ...... _- """'''''''''' ........... _-

------------------~---~-------~ ----""""'--""""---
No. Unit/ Qty Designation Stock No. 

Comp.No 
---

204 1 WT iene (bl) 396.7540 
Gu rail (b ) 

205 1 WT Fuhrungs iene (gr) 396.7491 
Guide rail (gray) 

206 1 WT Fuhrungsschiene ( sw) 396.7533 
Gu rail (bl ) 

----
207 1 WT Fuhrungs iene (rt) 396.7510 

Gu rail (r ) 

208 1 WT Fuhrungsschiene (g e) 396.7504 
Guide rail (yellow) 

209 1 MZ Fuhrungsplatte, oben (sw) 396.7179 
Guide plate, top (black) 

210 1 MZ Fuhrungsplatte, unten (bl) 396.7185 
Guide plate, bottom (blue) 

211 1 MZ Stlitzplatte 5E 396.7756 
Supporting plate 

---
212 2 MZ Massefeder, links 5E 396.7662 

Earth clip, left 

213 1 MZ Seitenblech 803.1886 
Lateral sheet 

214 2 VS M3x8 DIN 7985 A4 081.9078 

-
215 A17 1 ZE Eichleitung fur CMT 802.4223 

Attenuation set CMT 

216 4 VN 5x4,5 DIN 7340 03L2857 

---
217 4 DZ Durchflihrungstulle 118.6630 

Feedthrough 

218 2 VS 83,2 DIN 9021 A.4 031.5185 

219 2 VS M3 DIN 934 A4 016.4398 

220 4 VS M3x16 DIN 7985 A4 081.9103 

802. 20.52 4 46 



. Kenn- Stiick- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl _ ...... -..- ------- ------ -----~---~---------~----~--~~~- ............ _--""""--""""......,."""'" 

No. unit/ Des nat S No. 
@No 

--- -,---
2 VS ,2 DIN 9021 031.5185 

W2 1 DX 1 (W2 ) 803.0021 
RF e 

W13 1 DX HF-Kabel (W13 ) 803.0138 
RF e 

W14 1 DX HF-Kabel (W14 ) 803.0144 
RF cable 

W1 1 DX HF-Kabel (W1 ) 803.0015 
RF cable 

1 Gul3wanne lack. 802.2837 
Cast-iron panel, painted -

1 Trafoeinheit 802.5091 
Transformer 

1 VS 4,3 DIN 6797 A2 016.2837 

1 VS M4x55 081.9626 

Z1 1 FN Netzst. m. Filter 3A 803.0938 
Power plug with filter 

2 VS 3 DIN 137 A2 005.0296 

2 VS M3x10 DIN 7985 A4 081.9084 

1 MZ Massefeder 802.2843 
Earth clip 

S1 1 FR Spannungswahler m. Si. 803.0896 
Voltage selector with fuse 

2 VS 2,6 DIN 137 A2 005.0280 

. ---
2 VS M2,5 DIN 934 A4 088.0230 

249 2 VS M2, 12 DIN 7985 A4 088.0060 

/I 11'7 



Lfd. Kenn- Stuck-: Benennung/Beschreibung Sachnummer 
Nr. ze ichen zahl 
........... -- ------"""'" ------ ----~~-~---~~--~-------~~------ ----_ ..... _ ................... -
No. Unit/ Qty Designation Stock No. 

Comp.No· 

250 1"1 1 SS s. DIN 41662 020.7546 
Fuse 

, SS Schmelzs. T4 DIN 41571 ·020.7600 
Fuse 

254 I X100 1 VK Rande (rot) 219.5300 . . 
Knur cl f ul. (r ) 

2551,~ 1 VK Randelkl. Isol. (blau) 219.5339 
Knurled clamp, insul. (blue) 

'256 1 FR Sicherungshalter GR 087.5022 
, Fuse holder 

257 1"2 1 SS Schmelzs. T16 5x20 332.3789 
Fuse 

260 ABO 1 ED Netzteil 802.3110 
Power supply 

261 1 MZ Kuhlwinkel 802. 08 
Heat sink 

, 

262 1 ME HF-Deckel '802.3040 
RF screen 

263 10 vs M3x6 DIN 7985 A4 081.9061 

265 I 1 Ruckwand Lufter ·802.2466 
Rear-panel blower 

266 W25 1 DX HF-Kabel (W25 ) ·803.0250 
RF cable 

267 W14 1 DX HF-Kabel (W14 ) .803.0144 
RF cable 

268 W9 1 DX HF-Kabel (W9) 803.0096 
RF cable 

269 4 MP Verschlu~stopfen 528.8500 
Stopper 

, 

802.2020.52 



· Kenn- Stuck- Benennung/Beschreibung Sachnummer 
Nr. zeichen zahl 
....... --""", ------- ------ --------------------~--~--~---- --------.....,--
No. Uni Qty Designat Stock No. 

No 
----- ---- ------------

270 E1 1 ZM fter 802.2595 
r 

---
4 VN 5 DIN 7340 031.2863 

4 DZ DurchfGhrungstulle 7xl1 099.3565 
Fe 

----- ---'-------------
4 VS 4 p 3 DIN 125 082.4686 

--~--.... 

4 VS M4x10 DIN 7985 A4 081.9184 

2 VS 3,2 DIN 125 A4 082.4670 

2 VS 3 DIN 137 A2 005.0296 

2 VS M3x6 DIN 7985 A4 082.4670 

280 1 MZ Blindplatte 802.2443 
Dummy panel 

281 6 VS 2 r 7 DIN 125 A4 082.4663 

282 6 VS 2,6 DIN 137 A2 005.0280 

283 6 VS M2 Q 6 DIN 7985 A4 088.0030 

285 1 MZ Haltebugel 802.2420 
Bracket 

286 4 VS M3x8 DIN 965 A4 081.9384 

802.2020.52 4.49 0/E-1 
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---------------------l 
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5 Service Manual for Power Pack 
(See circuit diagram 802.2814 S and block diagram) 

The power pack automatically enters the STANDBY mode when the AC 
supply or battery voltage is applied. 

The transformed AC supply voltage is rectified by a bridge rect 
fier into a high-end vol tage of 28 to 35 V DC which is indepen­
dent of the input voltage. The high-end voltage with battery ope­
ration is the same as the battery voltage reduced by the voltage 
drop of approx. 0.5 V across the protection diode V1 00. In this 
mode the power pack delivers a voltage of 8 to 12 V at the 12-V 
output (dependent on the high-end voltage). This powers the 
switching regulator IC, the monitoring and power-up logic and the 
OCXQ of the synthesizer. Pressing the STANDBY key resets the fed­
back D flip-flop, D70 and the switching regulator is started. The 
power pack then enters the POWER ON mode. 

When loaded, the high-end voltage with AC supply operation drops 
to 20 to 30 V with a superimposed 100-Hz ripple (Vpp ) of 
approx. 1 Vi in battery mode it remains approximately the same. 

A DC/DC converter operating according to the forward converter 
pr inciple chops the high-end vol tage, transforms the squarewave 
pulses and rectifies them again. Four output voltages are pro­
duced. Two storage elements are used for sub'sequent filtering: 
the toroidal core inductor L21 for the 5 V adjustable on the 
switching regulator N1 and a toroidal core with 3 windings L20 
for the output voltages controlled to ±15 V and 24 V by low drop-

'out-voltage PNP series regulators. 

The integrated fixed-voltage controllers N30, N40 and N60 stabi­
lize the ±15 V and the 12 Vi the 24 V are adjustable using IC N50 
with series transistor V54. To ensure that the 12 V still remain 
controllable with battery vol tages less than 15 V, the fixed­
voltage controller N60 obtains its input voltage in POWER ON mode 
from the +15-V output. The swi tehover is handled by relay K30. 
Furthermore, this minimizes the losses at the 12-V output with 
high high-end voltages. 

By resetting the D flip-flop D1, the window comparator N71 
switches off the switching regulator and switches to the STANDBY 
mode in the event of faults such as overvoltages, undervoltages, 
overcurrents or short-circuits of the ±15 V or 24 V supplies. 
Comparator N70.1 also operates in a similar manner if it detects 
an overvol tage at the 5-V output. The current of the 5 V and 
high-end supplies is monitored by various comparators in the 
switching regulator Ie N1. In the event of drastic faults such as 
a short-circuit of a power MOS PET, the power pack is isolated 
from the AC supply or the battery by a blown fuse. 
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5 .. 1 .. 2 Stabilization of the Output Voltages 

The output voltages are obtained by rectifying and LC filtering 
of transformed squarewave pulses wi th a fixed frequency f and a 
variable duty factor: 

Vout = Vin x v x 
T T 

Where: 

Vout Output voltage 

High-end voltage 

v Ratio of the secondary/primary windings 
of transformer T2 

Control phase period of the circuit-breaker 

T = 1/f The period 

The squarewave pulses are obtained by switching the high-end 
vol tage on and off. This is achieved via the primary winding of 
transformer T2 using 5 MOS FET power switches connected in paral­
lel e A push-pull driver shortens the switching periods in order 
to reduce the switching losses. Decoupling of the gates using 
ferrite beads and a resistor prevents the production of high-fre­
quency oscillations. 

R6 and C7 determine the frequency of the RC oscillator (OSC) in 
the switching regulator IC N1 (Fig. 5-1) at 50 kHz. 

The duty factor is generated by the pulse width modulation compa­
rator (PWM-COMP in Fig. 5-1) by comparing a ramp voltage VR 
wi th the smallest appl ied control voltage Vc (Fig.. 5-2). The 
high-end voltage controls the slope of the ramp via R100 and thus 
sets approximately 5 V at the 5-V output. The remaining control 
deviation as a result of load-dependent voltage losses then 
shifts the control voltage Vc via the fault amplifier (AMP) un­
til the deviation is a minimum and the output voltage is exactly 
5.3 V. The control principle relieves the regulator since the in­
fluence of the high-end voltage on the output voltage is a mini­
mum and Vc remains approximately 2.2 V. 

Compensation of the 1800 phase rotation of the LC filter L21-C22-
C23 with a resonance frequency of 420 Hz by means of different 
pole and zero positions (C26, R114, R113, R9, C18) in the trans­
mission function of the regulator guarantee high control amplifi­
cation as well as stability of the control loop. The result is a 
highly constant 5-V output, high suppression of the 100-Hz ripple 
with AC supply operation and thus fast compensation of load 
variations. The voltage at the other outputs (cross-control) va­
~.ies by approx. 1-V, however, depend ing on the load. Add it lanaI 
/egulation of the other outputs using series-connected stabili­
zers is therefore necess 
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Measures 

The Schottky diode V100 protects the power pack at the battery 
input from incorrect polarity. 

The comparators COMP 1 and COMP-2 (Fig. 5-1) on the primary side 
ensure that the power pack only starts up with high-end voltages 
greater than 10 V and switches off with voltages greater than 
35 V ot smaller than 9 V. The comparators receive the correspond­
ing reference voltages from the voltage dividers R1 to R4, 
set the error latch (Fig. 1) which then sets the vol tage Vc 
to zero and therefore suppresses further generation of control 
pulses. 

5 .. 1 .. 3 .. 3 Ltmitation of the Duty Factor 

Duty factors greater than 0.45 may lead to saturation of the 
transformer as a result of incomplete demagnetization. It is par­
ticularly dangerous if the high-end voltage is between 9 V and 
10 V and the regulation stops. The voltage divider R101, R102 
then reduces the control voltage Vc at PWM-COMP and thus pre­
vents the duty factor from risinlg because of the small ramp gra­
dient.- . 

5 .. 1 .. 3 .. 4 Soft Start 

R101 and C14 determine the rate at which the output voltages are 
turned on. If transistor T (see Fig. 5-1) is blocked, C14 is 
charged via R101 and Vc increases continuously, thus leading to 
a successive increase in the duty factor and thus in the output 
voltage. 

The turn-on time is dependent on the high-end voltage and is 30 
to 200 ms: 

t ~ 0.41 s x loge 
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5 .. 1.3 .. 5 Protection of the 5-V Output 

Two comparators (COMP 3 and 4 in Fig. 5-1) integrated in N1 moni­
tor the voltage drop caused by the output current through R22 and 
weighted by the voltage dividers R104 to R107. 

If 

V76 ::::: (Vout + I x 0.047 ~n . 

becomes greater than 0 V, COMP 3 reduces the control voltage Vc . 
until V76 remains os 0 V. This resul ts in a reverse current li­
miting characteristic (foldback): I .. 0.8 1/fJ x Vout. If V76 
becomes >0.4 V nevertheless,· comparator COMP 4, sets the error 
latch and switches off the pulse generation. This corresponds to 
a short-circuit current of 18 A. 

With a voltage greater than 5.6 V ±2% at this output, the com­
parator N70.1 sets the power pack to the STANDBY mode by reset­
ting the D flip-flop D70. This protection is also triggered with 
no load at the 5-V output. 

5.1 .. 3 .. 6 Protection of the ± 15-V and 24-V Outputs 

These three voltages are added via R76 to R78 to approx. 5 V. The 
power pack is switched to the STANDBY mode by N71 via D70 if this 
voltage is outside the window of 4.7 to 5.4 V because of an over­
voltage or undervoltage at one of the outputs. 

N30 and N40 have an integrated foldback current 1 iroi tation which 
is triggered between 2.5 and 5 A. This current limitation reduces 
the +15-V or -15-V output voltage which then leads to detection 
of the fault via the window comparator. 

The current limitation of the 24-V series stabilization functions 
in a similar manner. The base current of V54 is measured in this 
case via R54. The output voltage drops with VBE >0.7 V at V55 
which shuts down the power pack. The inaccuracy of the limiting 
currenc IF is a resul t of the spread of the current ampl ifica­
tion of V54: 

0.7 V 
IF'" (70 to 130) x '" 0.9 to 1.6 A 

R54 
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The undefined current limitation endangers the power pack as a 
result of a continuous overcurrent since the power of the 
switching transistors is not monitored on the primary side. 

To ensure safe start-up of the power pack, the window comparator 
is switched on with a delay via V84. 

V55 limits the voltage prior to the 24-V series stabilization to 
approx. 36 V. The coupled inductor guarantees that the vol tage 
before N30 and N40 is less than 30 V. These three outputs can 
therefore be driven without a load. 

The N60 protects itself from overheating by means of an inte­
grated thermal shutdown. R60 and V61 limit the input voltage to 
33 V with high-end voltages greater than 33 V. 
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5.2 Testing and Adjustment 

The power pack generates five stabilized output vol tag with the 
following current drain values from AC supplies of 100, 120, 220 
or 240 V, in each case ±10% and 47 to 400 Hz, or from a battery 
voltage of 11 to 30 V: 

+ 5 V (4.6 A) divided into 5 V analog and 5 V digital, 

+15 V (2.3 A), 

-15 V (2.0 A), 

+24 V (0.8 A), 

+12 V (0.2 A). 

Wi th this regulated power of approx. 115 W, the active power 
drawn from the AC supply is approx. 190 Wand that from the bat­
tery approx. 175 W, corresponding to an efficiency of approx. 
60% and approx. 65%, respectively. 

The unit also generates a power failure signal which indicates 
with a "Low" level if the 5-V supply falls below 5.1 V ±2% and a 
"High" level for the STANDBY LED. The associated key changes the 
operating mode of the power pack with a rising edge. 

802.281.:LCl? 



5 .. 2 .. 2 Testing the Switch-on and Monitoring Logic 

-+- Remove jumper from P80 and apply a voltage of +5 V to P80. 2: 
the switching regulator is switched off. 

-+- Apply a variable +5 V to P73. 

-+- Apply 20 V with a 2.0-A current limitation at the battery 
input. 

-+- Measure a vol tage > 4.7 V at P80. 3 and 11.5 to 12.5 V at the 
12-V output. 

Testing D70 

-+- A rising edge at X71 (STANDBY) resets D70: the voltage measured 
at P80.3 should be < 0.7 V. 

Testing the ±15-V and 24-V monitoring 

-+- Increasing the voltage above 5.4 V at P73 sets the D flip-flop. 

-+- Set 5 V at P73 and reset the flip-flop again with a rising edge 
at. X71. 

-+- Reducing the voltage below 4.7 V at P73 sets the Dflip-flop. 

-+- Set 5 V at P73 and reset the flip-flop again with a rising edge 
at X71. 

Testing the 5-V overvoltage detection 

-+- Apply a voltage greater than 5.6 V ±2% at P71.1: the flip-flop 
is set again. 

Testing the power failure 

-+- The vol tage at X70 is less than 0.7 V with a vol tage of less 
than 5.1 V ±2% at P71.2; the voltage at X70 is greater than 
4.7 V if the voltage at P71.2 is greater than 5.1 V ±2%. 



5 .. 2,,) Starting-up the switching Regulator 

+ Disconnect the voltage at the battery input. 

+ Connect paO.1 and P80.2. 

+ Connect a minimum load to the output voltages: 

+ 5 V 
±15 V 
+24 V 

5.1 n/5 W 
68 n/5 W 
470 n/3 W 

+ Apply 20 V wi th 2-A current 1 imi tat ion: the power pack starts 
up. 

Setting and testing the output voltages 

+ Set 5.3 V at the 5-V output using R12. 

+ Set 24.0 V at the 24-V output using R56. 

+ Measure the voltage at the ±1S-V outputs: 14.8 to 15.2 V. 

+ Measure the voltage at P73: approx. 5 V. 

. Testing the voltage character ics on the switching regulator 

+ Test the frequency at P1: 47 kHz, f , 53 kHz 

v [V] 

5 

3,7 

0,7 

Fig. 5-3 Frequency at P1 
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+ Testing the ramp gradient at P2 
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dV 
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11S 

approx. 0.75 V 

t (ps] 

+ Testing the controller voltage at P3: 2.0 to 2.5 V DC 

Testing the overvoltage and undervo1tage switch-off 

= Vbatt <9.5 V : the power pack switches off. 

- Vbatt 35 to 36 V: the power pack switches off. 
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5.2 .. 4 Testing the Power Pack under Load 

-+- Disconnect the voltage at the battery input. 

-+- Connect P80.2 and P80.3. 

-+- Connect the standard load to the output voltages: 

5 V 2.2 &1/12 W approx. 2.5 A 

±15 V 8. 1 &1/30 W aprrox. 1 .8 A 

24 V 47 &1/13 W approx. 0.5 A 

-+- Apply 11 V with 20-A current limitation. 

-+- Rising edge at X71 switches on the power pack. 

Testing the high-end voltages before the series regulators 

-+- Pin 3 of N30 and N40 V >16.2 V 

-+- Emitter of V54 V >25.2 V 

-+- No-load on the ±15 V and the 24 Vi 4.5 A on the 5 V 

-+- Pin 3 of N30 and N40 

-+- Emitter of V54 

v <30 V 

V <40 V 

Testing the current limitation 

-+- Set Vbatt ~ 20 V with 20-A current limitation 

Full load Overload 

5 V 4.6 A Max. 5.5 A 
+15 V 2.5 A Max. 5 A 
-15 V 2.0 A Max. 5 A 
24 V 0.8 A Max. 1.6 A 

-+- By decreasing the load resistance of each supply line, increase 
the current of the 4 output voltages until overloading occurs 
and test that the power pack switches off in each case. 
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5.2.5 Start-up with AC Supply Oeeration 

+ Disconnect the voltage at the battery input. 

+ Set the voltage selector to 240 V. 

+ Connect full load to the output voltages. 

+ Connect 240 V power supply. 

+ Check the DC voltage at P : with 264 V AC <34.5 V. 

+ Switch on with rising edge at X71. 

+ Test the DC voltage at the + and - terminals of C4 

With 264 V AC 27 to 30 V 

With 240 V AC 24 to 27 V 

With 218 V AC 20 to 24 V 

5 .. 2 .. 6 Testing the SEecification with the Power Pack Closed 

Voltage variations with input voltage of 11 to 30 V 

+5.3 V ±o.os V ( 2 to 4.6 A) 

+15 V ±O.3 V (0 to 2.3 A) 

-15 V ±O.3 V (0 to 2.0 A) 

+24 V ± 0 . 1 V (0 to O.S A) 

+12 V ±0.5 V ( 0 to 0.2 A) 

Measure the noise voltages on the output voltages using volt-
meter URE with 100-kHz lowpass: <2 mVrms .. 
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5 .. 3 

Fault: 

Cause: 

Fault: 

Cause: 

Fault: 

Cause: 

Fault: 

Cause: 

Fault: 

Cause: 

Fault: 

Cause: 

Troubleshooting 

The power pack does not start or switches off again im­
mediately. 

Incorrect polarity of voltage at battery terminals, 
voltage less than 9.5 V or greater than 35.5 V. 

Fuse blown. 

Short-circuit of output voltages. 

The soft start timing (R101, C14) - switch-on of window 
comparator (R84, C72) - is incorrect. 

±15 V or 24 V not present. 

Series regulator faulty. 
Each series regulator can be tested separately by 
applying the high-end voltage of 17 V to C33 or C43 or 
26 V to C52. 

5.3 V cannot be adjusted using R12. 

5-V current limitation active. 
The limitation can be switched off by removing the 
jumpers P4 and P6 (only for test purposes). 

The switch-on and monitoring logic is not 
operating. 

D70, N70, NBO faulty. 

Test as with start-up after removing jumper at PSO and 
applying +5 V to P80.2. 

STANDBY voltage at C3, C4 too high. 

T1 does not correspond to the specifications (secondflry 
voltage too high). 

High-end voltage at C52 too small. 

L20 does not correspond to the specifications (number of 
±15 V windings too high). 
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Kennzeichen Senennung/Beschreibung Sachnummer 
Component No. Designation Stock No. 

A80 ED NETZTEIL802.3110.02 
NUR VAR : 02 32 
POWER SUPPLY 

A81 FILTERPLATTE 802.3004 
FILTER BOARD 

C1 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C2 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C3 CE 10MF-10+30%35V RD41X40 803.0596 
ELECTROLYTIC CAPACITOR 
NATIONAL ECE-T35R103L 

C4 CE 10MF-10+30%35V RD41X40 803.0596 
ELECTROLYTIC CAPACITOR 
NATIONAL ECE-T35R103L 

C5 CC 10NF+-10%100V5K1200VIE CC 068.4060 
CERAMIC CAPACITOR 
UNION CARE CK05BX103K 

C6 CC 100NF+-10%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C7 CC 2r2NF+- 5%100V NPO VIE CC 060.0936 
CAPACITOR 
ERIE B133-100-COG-2,2-J 

C8 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C9 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 

C11 CC 390PF+- 5%100V NPO VIE CC 060.0842 
CERAMIC CAPACITOR 
UNIONCARB C052C391J2G1CA 

C12 CC 1,5NF+-10%4X5R2000 CC 087.7048 
CAPACITOR 
VALVO 2222 63051 152 

C13 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C14 CE 4,7UF+-20%25V SAL CE 007.3928 
ELECTR.CAPACITOR 
VALVO 2222 122 36478 

C15 CE 10QUF+-20%25V RDaX9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 

C16 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 
CE 100UF+-20%25V RDaX9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 

enthalten in 
contained in 

802.3110.01 

I 
802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 



contained in 

C18 CC 4,7NF+- 5%100V NPO VIE 
CERAMIC CAPACITOR 

CC 060.0971 802.3110.0 

ERIE 8737-100-COG-4,7N ._J 
C19 CC 470PF+-I0%3X4R2000 CC 087.6993 

CAPACITOR 
VALVO 2222 63051 471 

C20 CC 10NF+-10%100V5K1200VIE CC 068.4060 
CERAMIC CAPACITOR 
UNION CARB CK05BXI03K 

1 CE 470UF-I0+50%16V12,5X20 565.8400 
ALUMINIUM CAPACITOR 
ROEDERST EKR 00 FE 347 D 

C22 CE 1000UF-I0+50%25V 17X25 565.9513 
ALUMINIUM CAPACITOR 
ROEDERST. EKROOJG410E 

C23 CE 470UF-10+50% 40V 15X30 CE 087.0572 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C24 TRIMMWERT / SELECTED 
C25 CC 4,7NF+-I0%6X9R2000 CC 087.7102 

CAPACITOR 
VALVO 2222 63051 472 

C26 CC 82NF+-10%50V5K1200VIEL CC 084.5344 
CERAMIC CAPACITOR 
UNION CARB CK05BX823K 

C27 CE 470UF-I0+50%40V15RDX25 629.9776 
ELECTROLYT CAPACITOR 
ROEDERSTEI EKROOHG347G 

C28 TRIMMWERT / SELECTED 802.3110.0 
C29 TRIMMWERT / SELECTED 802.3110.0 
C31 CE 470UF-I0+50% 40V 15X30 CE 087.0572 802.3110.0 

ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C32 CE 470UF-I0+50% 40V 15X30 CE 087.0572 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C33 CE 470UF-I0+50% 40V 15X30 CE 087.0572 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C34 CC lUF+-10%50V7K1200VIEL CC 084.5538 
CAPACITOR 
UNION CARB CK06BXI05K 

C35 CC 100NF+-I0%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C36 CE 470UF+-20%25V12,5X12,5 803.0715 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-471U 

C41 CE 470UF-I0+50% 40V 15X30 CE 087.0572 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C42 CE 470UF-10+50% 40V 15X30 CE 087.0572 802.3110.0 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C43 CE 470UF-10+50% 40V 15X30 087.0572 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

~H\? ?R1Ll. nl ~A BL 2+ 



Benen nung/Beschreibung 
Designation contained in 

C44 CC 1UF+-10%50V7K1200VIEL CC 084.5538 802.3110.0 
CAPACITOR 
UNION CARE CK06EX105K 

C45 CC 100NF+-10%50V5K1200VIE CC 084.5350 802.3110.0 
CAPACITOR 
UNION CARB CK05EX104K 

C46 CE 470UF+-20%2SV12,5X12,5 803.0715 802.3110.0 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-471U 

C50 CC 2,2NF+50-20%9HDK4000 006.0502 802,3110.0 
CERAMIC CAPACITOR 
VALVO 2222 655 53222 

C51 CE 470UF-10+50% 40V 15X30 CE 087.0572 802.3110.01 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C52 CE 470UF-10+50% 40V 15X30 CE 087.0572 802.3110.0 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK470/40 

C54 CC 10NF-20+50%7X8R4000 
CAPACITOR 

CC 087.7525 802.3110. 

VALVO 2222 63051 640511 3 
C55 CE 47UF-10+50% 40V 9X13 

ELECTROLYTIC CAPACITOR 
CE 006.7142 802.3110.0 

ROEDERST EK 00 CE 247 G 
C60 CE 100UF-10+50% 40V 13X17· 

ELECTROLYTIC CAPACITOR 
CE 022.7595 802.3110.0 

SIEMENS E41316-B7107-Z 
C61 CK 330NF+-5%63V5RM MKT CK 099.2969 802.3110.0 

CAPACITOR 
WIMA MKS2/63/0,33UF!5% 

C62 CK 100NF+-5%63V5RM MKT 
CAPACITOR 

CK 099.2930 802.3110.0 

WIMA MKS!2!63!0,lUF!5% 
C70 CC 10NF-20+50%7X8R4000 CC 087.7525 

CAPACITOR 
VALVO 2222 63051 640511 3 

C71 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF!16V+-20% 

C72 CE 10QUF-IO+50% 16V 9X13 CE 006.7165 
ELECTROLYTIC CAPACITOR 
ROEDERST EK OOCB 310 D 

C73 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-10l 

C74 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C75 CE 10UF+-20%35V RD5X5 803.0667 802.3110.0 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 

C76 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-l00 

C77 CC 100PF+-2%4X5N750 087.6906 
CAPACITOR 
VALVO 2222 678 58101 



Kennzeichen Benennung/Beschreibung Sac:hnummer enthalten in 
Component No. Designaiion Stock No. contained in 

CI00 CC 150NF+-I0%100V K1200VI CC 060.1161 
CAPACITOR 
UNION CARB CK06BX154K 

CIOI CC 10NF+-IO%100V5K1200VIE 068.4060 
CERAMIC CAPACITOR 
UNION CARB CK05BXI03K 

CI02 CE 220UF-I0+50%40VI2,5X20 565.9494 
ALUMINIUM. CAPACITOR 
ROEDERST EKROOFE322G 

03 CC 10NF+-I0%100V5KI200VIE CC 068.4060 
CERAMIC CAPACITOR 
UNION CARB CK05BXI03K 

C104 CE 220UF-I0+50%40VI2,5X20 565.9494 
ALUMINIUM CAPACITOR 
ROEDERST EKROOFE322G 

F CI04 CC 10NF-20+50%7XBR4000 CC 087.7525 802.3110.0 
CAPACITOR 
VALVO 2222 63051 640511 3 

CI05 CC 10NF-20+50%7X8R4000 CC 087.7525 802.3110.0 
CAPACITOR 
VALVO 2222 63051 640511 3 

CI06 CE 47UF-I0+50% 40V 13X17 CE 247.4991 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEKU47/40 

CI07 CE 47UF-10+50% 40V 13X17 CE 247.4991 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEKU47/40 

CI08 CC 10NF-20+50%7X8R4000 CC 087.7525 802.3110.0 
CAPACITOR 
VALVO 2222 63051 640511 3 

D70 BL CD4013BE 2XD- FLIPFL BL 086.7021 802.3110.0 
FLIPFLOP 
RCA CD4013BE 

FI SS SCHMELZS.T2 D DIN4I571 SS 020.7546 
NUR VAR : 02 
FUSE 
WICKMANN T2D DIN 41571 T 

Fl SS SCHMELZS.T4 D DIN41571 SS 020.7600 
NUR VAR : 32 
FUSE 
WICKMANN T4D DIN 41571 

F2 SS SCHMELZS.TI6 5X20 332.3789 
FUSE 
SCHURTER 001.2516 

K30 SN 12V 1XUM AG/AU 1A 30W 803.0673 802.3110.0 
RELAY 12V 
SIEMENS V23101-A6-AI01 

LI0 LD STROMKOMP.-DROSSEL 802.2795 802.3110.0 
CHOKE 

L20 LU DREIFACHDROSSEL 803.0609 802.3110.0 
TOROIDAL CORE CHOKE 
VAC ZKB610-145-51-M2 



Kennzeichen 
Component No. 

L21 

L22 

L30 

L32 

L40 

L42 

L50 

L52 

L60 

Nl 

.N30 

N40 

N50 

N60 

N70 

N71 

PI 

P2 

'-----

LD SPEICHERDR.I00UH 5A 
CHOKE 
VAC ZKB419/205~51-BZ 
LD 9UB BEl 6 A 0,012 OHM 
CHOKE 
SIEMENS B8211-B-C22 
LD 25UH BEl 3 A 0,046 OHM 
CHOKE 
SIEMENS B82111-B-C24 
LD UKW-DR.Z=750 OHM 50MHZ 
CHOKE 
VALVO 431202036641 
LD 25UH BEl 3 A 0,046 OHM 
CHOKE 
SIEMENS B82111-B-C24 
LD UKW-DR.Z=750 OHM 50MHZ 
CHOKE 
VALVO 431202036641 
LD 25UH BEl 3 A 0,046 OHM 
CHOKE 
SIEMENS B82111-B-C24 
LD UKW-DR.Z=750 OHM 50MHZ 
CHOKE 
VALVO 431202036641 
LD UKW-DR.Z=750 OHM 50MHZ 
CHOKE 
VALVO 431202036641 

BO UC2840J OA2 SCH.REGL 
REG.PULSE.WIDTH MODULATOR 
UNITRODEUC2840J 
BO SI3152V +15V2AO VREGL 
VOLTAGE REGULATOR 
SANKEN SI-3152V 
BO SI3152V +15V2AO VREGL 
VOLTAGE REGULATOR 
SANKEN SI-3152V 
BO UA723C ADJOAI VREGL 
VOLTAGE REGULATOR 
NSC LM723CN 
BO LM7812CT +12V1AO VREGL 
VOLTAGE REGULATOR 
NSC LM7812CT 
BO CA3240AE 2XMOS OPAMP 
OPERATIONAL AMPLIFIER 
RCA CA3240AE 
BO CA3240AE 2XMOS OPAMP 
OPERATIONAL AMPLIFIER 
RCA CA3240AE 

VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-001 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-001 

enthalten in 
contained in 

803.0444 802.3110.01 

LD 026.4826 802.3110.01 

LD 026.4849 802.3110.01 

LD 026.4578 802.3110,01 

LD 026.4849 802.3110.01 

LD 026.4578 802.3110.01 

LD 026.4849 802.3110.01 

LD 026.4578 802.3110.01 

LD 026.4578 802.3110.01 

374. 9904 802.3110.01 

803.0615 802.3110.01 

803.0615 802.3110.01 

BO 009.0190 802.3110.01 

BO 344.9641 802.3110.01 

302.7040 802.3110.01 

302.7040 802.3110.01 

VL 088.4507 802.3110.01 

VL 088.4507 802.3110.01 



contained in 

P3 VL WIRE-WRAP PIN VL 088.4507 
WIRE-WRAP PIN 
BERG NR. 75 403-001 

P4 FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 

P5 FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 

P6 FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 
2X3POL/PINS 

P7 VL WIRE-WRAP PIN VL 088.4507 
WIRE-WRAP PIN 
BERG NR. 75 403-001 

P71 VL WIRE-WRAP PIN 
WIRE-WRAP PIN 

VL 088.'4507 802.3110.0 

BERG NR. 75 403-001 
P73 VL WIRE-WRAP PIN VL 088.4507 

WIRE-WRAP PIN 
BERG NR. 75 403-001 

PSD VL WIRE-WRAP PIN VL 088.4507 
WIRE-WRAP PIN 
BERG NR. 75 403-001 

R1 RL 0,35W 1,50KOHM+-1%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA0207/1,50K-F-D 

R2 RL 0,35W 3, 24KOHM+-1%TK50 RL 082.6843 802.3110.0 
RESISTOR 
DRALORIC SMA0207/3,24K-F-D 

R3 RL 0,35W 1, 74KOHM+-1%TK50 RL 083.0784 
RESISTOR 
DRALORIC SMA0207/1,74K-F-D 

R4 RL 0,35W 604 OHM+-1%TK50 RL 082.2425 802.3110.0 
RESISTOR 
DRALORIC SMA/207/6040HM-F 

R5 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R6 TRIMMWERT / SELECTED 
R7 RL O,35W 4,75KOHM+-1%TK50 RL 083.1097 

RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R8 RL O,35W 4, 75KOHM+-1%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R9 RL 0,35W 169 KOHM+-1%TK50 RL 083.2164 
RESISTOR 
DRALORIC SMA/207/169K-F-C 

R10 TRIMMWERT / SELECTED 
R11 RL 0,35W 7,50KOHM+-1%TK50 RL 083.1197 

RESISTOR 
DRALORIC SMA0207/7, 





Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R76 RL O,35W 20,OKOHM+-1%TK50 RL 083.1522 802.3110.01 
RESISTOR 
DRALORIC SMA/207/20K-F-C 

R77 RL O,35W 29,4KOHM+-l%TK50 RL 083.1622 802.3110.01 
RESISTOR 
DRALORIC SMA0207/29,4K-F-C 

R78 RL O,35W 28,7KOHM+-l%TK50 RL 083.1616 802.3110.01 
RESISTOR 
DRALORIC SMA/207/28,7K--FC 

R79 RL O,35W 1, 33KOHM+-1%TK50 RL 083.0684 802.3110.01 
RESISTOR 
DRALORIC SMA0207/1,33K-F-D 

R82 RL 0,35W 806 OHM+-1%TKSO RL 083.0555 802.3110.01 
RESISTOR 
DRALORIC SMA0207/8060HM-F-

RB3 RL 0,35W 1KOHM+-1%TK50 RL 082.2160 802.3110.01 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R84 RL 0, 35W 10,OKOHM+-1%TK50 RL 083.1297 802.3110.01 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R86 RL O,35W 511 OHM+-1%TK50 RL 083.0426 802.3110.01 
RESISTOR 
DRALORIC SMA0207/5110HM-F-

I R87 'OL ('\ '4 t::t.J I J,"\,. v r...J yn 1KOH.lvf+-1%TK50 RL 082.2160 802.3110.01 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R8B RL 0, 35W 10,OKOHM+-1%TK50 RL 083.1297 802.3110.01 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R89 RL O,35W 100KOHM+-l%TK50 RL 082.1764 802.3110.01 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R90 RL 0,35W 2,05KOHM+-1%TKSO RL .083.0832 802.3110.01 
RESISTOR 
DRALORIC SMA0207/2,05K-F-D 

R91 RL 0,35W 3, 16KOHM+-l%TK50 RL 083.0984 802.3110.01 
RESISTOR 
DRALORIC SMA0207/3,16K-F-D 

R92 RL 0,35W 3, 16KOHM+-l%TK50 RL 083.0984 802.3110.01 
RESISTOR 
DRALORIC SMA0207/3,16K-F-D 

RI00 RL 0, 35W 105 KOHM+-l%TKSO RL 083.2029 802.3110.01 
RESISTOR 
DRALORIC SMA0207/105K-F-C 

RI0l RL 0, 35W 41,2KOHM+-1%TK50 RL 082.2319 802.3110.01 
RESISTOR 
DRALORIC SMA0207/41,2K-F-C 

R102 TRIMMWERT / SELECTED 802.3110.01 
RI03 RL O,3SW 475 OHM+-l%TKSO RL 083.0390 802.3110.01 

RESISTOR 
DRALORIC SMA0207/4750HM-F-

R104 RL O,35W5,11KOHM+-0,1%T25 RL 084.2500 802.3110.01 
RESISTOR 
DRALORIC SMA0207 



Kennzeichen Benennung/Beschreibung Sachnummer 
Component No. Designation Stock No. 

RI05 RL 0,35W4,75KOHM+-O,l%T25 RL OB4.2445 
RESISTOR 
DRALORIC SMA/207/4,75K-B-E 

RI06 RL O,35W4,75KOHM+-O,I%T25 RL OB4.2445 
RESISTOR 
DRALORIC SMA/207/4,75K-B-E 

RI07 RL 0,35W4,87KOHM+-O,I%T25 RL 084.2468 
RESISTOR 
DRALORIC SMA0207 

R1I3 RL O,35W 931 OHM+-l%TK50 RL 083.0590 
RESISTOR 
DRALORIC SMA0207/9310HM-F-

. R1I4 RL O,35W 9,76KOHM+-l%TK50 RL 083.1280 
RESISTOR 
DRALORIC SMA0207/9,76K-F-D 

R116 RL 0,35W 226 KOHM+-l%TK50 RL 083.2287 
RESISTOR 

SI 

Tl 

VI 

V2 

BIS/TO 
V6 
V7 

VB 

V9 

VI0 

VII 

BIS/TO 
V14 
VI9 

DRALORIC SMA0207/226K-F-C 

FR SPANNUNGSWAEHLER M.SI 
VOLTAGE SELECTOR 
SCHURTER R&S-ZCHNG.B03.089 

2M TRAFOEINHEIT 
TRANSFORMER UNIT 
LU SCHALTTRAFO 
TRANSFORMER 

AK BCY59IX NPN 45V 200MA 
TRANSISTOR 
SIEMENS BCY59IX 
AM BUZ2I N IOOV PMOSF 
POWER MOSFET 
SIEMENS BUZ21 

AE IN5655AJAN 70Vl SUPPR 
SUPPRESSOR.DIODE 
SIEMENS IN5655A JAN 
AG BYW29/150 GL 150V 7AO 
RECTIFIER 
VALVO BYW29/150 
AK BCY79IX PNP 45V 200MA 
TRANSISTOR 
SIEMENS BCY79IX 
AK 2N2222A NPN 40V BOOMA 
TRANSISTOR 
VALVO 2N2222A 
AG BYV21/45 SGL 45V 25AO 
RECTIFIER 
VALVO BYV21/45 

AG BYW29/150 GL lS0V 7AO 
RECTIFIER 
VALVO BYW29/150 

803.0896 

802.3091 

802.2808 

AK 010.5163 

AM 645.7300 

580.9091 

AG 300.6799 

AK 010.3777 

AK 010.5405 

803.0473 

AG 300.6799 

enthalten in 
contained in 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01· 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 

802.3110.01 



Kennzeic:hen Benennung/Seschreibung Sac:hnummer enthalten in 
Component No. Designation Stock No. contained in 

V20 AG BYS28-90 2GL 90V 12A5 803.0638 802.3110.01 
RECTIFIER 
SIEMENS BYS28-90 

V30 AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01 
RECTIFIER 
VALVO BYV 29/500 

V31 AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01 
RECTIFIER 
VALVO BYV 29/500 

V32 AD 1N4448 75V O,15A UDI AD 012.0700 802.3110.01 
DIODE 
TEXAS INST IN4448 GEGURTET 

V40 AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01 
RECTIFIER 
VALVO BYV 29/500 

V41 AG BYV29/500 GL SOOV 7A4 803.0996 802.3110.01 
RECTIFIER 
VALVO BYV 29/500 

VSO AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01 
RECTIFIER 
VALVO BYV 29/500 

V51 AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01 
RECTIFIER 
VALVO BYV 29/500 

V52 AD IN4448 75V O,lSA UDI AD 012.0700 802.3110.01 
DIODE 
TEXAS INST IN4448 GEGURTET 

V53 AE BZX79/C6V8 O,SW Z-DI AE 012.2478 802.3110.01 
ZENER DIOPE 
VALVO BZX79/C6V8 

VS4 AL BDT92 PNP 60V 10AO 0803.0650 802.3110.01 
TRANSISTOR 
VALVO BDT 92 

V55 AK BCY59IX NPN 45V 200MA AK 010.5163 802.3110.01 
TRANSISTOR 
SIEMENS BCYS9IX 

V56 AE UZ4736 36V 5.0W Z-DI 803.0467 802.3110.01 
ZENER DIODE 
UNITRODE UZ4736 

V60 AG 1N4007 GLI000V lAO AG 013.0310 802.3110.01 
RECTIFIER 
AEG-TELEF IN4007 

V70 AE BZX79/B5V6 0,5W Z-DI AE 012.5254 802.3110.01 
ZENER DIODE 
VALVO BZX79/B5V6 

V71 AD IN4448 75V 0,15A UDI AD 012.0700 802.3110.01 
DIODE 
TEXAS INST 1N4448 GEGURTET 

V72 AE BZX79/C4V7 O,5W Z-D1 AE 012.2432 802.3110.01 
ZENER DIODE 
VALVO BZX79/C4V7 

V73 AE BZX55/B5V1 0,5W Z-DI AE 262.5837 802.3110.01 
ZENER DIODE 
VALVO BZX55/B5Vl 

V80 AD 1N4448 75V 0,15A UDI AD 012.0700 802.3110.01 
DIODE 
TEXAS INST 1N4448 

P"I. >"'\"'" A,...., ""I .!II ,,~ ~ . 'i""\'f" "Il f"'t. • 



contained in 

V81 AD IN4448 75V 0,15A UDI AD 012.0700 a02.3110.0 
DIODE 
TEXAS INST 1N4448 GEGURTET 

V82 AD IN4448 75V O,15A UDI AD 012.0700 802.3110.0 
DIODE 
TEXAS INST 1N4448 GEGURTET 

V83 AE BZX79/C4V7 0,5W Z-D! AE 012.2432 802.3110.01 
ZENER DIODE 
VALVO BZX79/C4V7 

V84 AK BCY59IX NPN 45V 200MA AK 010.5163 802.3110.0 
TRANSISTOR 
SIEMENS BCY59IX 

V86 AE BZX79/C5Vl O,5W Z-DI AE 012.2449 802.3110.0 
ZENER DIODE 
VALVO BZX79/C5Vl 

V87 AD IN4448 75V O,15A UDI AD 012.0700 802.3110.0 
DIODE 

, TEXAS INST 1N4448 GEGURTET 
V8S AE BZX55/B4V7 0,5W Z-DI 

ZENER DIODE 
AE 080.4014 802.3110.0 

INTERMETAL ZPD4, 7+-2,5% 
VI00 AG MBR2540 SGL 40V 25AO AG 086.9930 

RECTIFIER 
: MOTOROLA MBR2540 M.ZUBEH ~ 

0 
> 
w 

W49 DX KABEL (W49) 803.0409 802.3004 ii: 
l~ 

CABLE (W49) a: 
.2 

W50 DX KABEL (W50) 803.0415 802.3004 <i 

'" CABLE (W50) c 
:;I. 

W51 DX KABEL (W51) 803.0421 802.3004 
CABLE (W51) 

X3 FP KURZSCHL.BUCHSE OFFEN 
SHORTING PLUG 

FP 342.1895 802.3110.0 

BERG 76264-101 
BIS/TO 

X6 
X20 FV FLACHSTECKER GR4,8XO,8 FV 545.4000 802.3110.0 

PLUG 
VOGT&CO 3826 MS/0,8 VERZI 

X30 FV FLACHSTECKER 2,aXO,8 FV 279.1998 802.3110.0 
FLAT PLUG 2,8XO,8 
VOGT 3775A/O,a/MS-Sla 

X40 FV FLACHSTECKER 2,8XO,8 FV 279.1998 802.3110.0 
FLAT PLUG 2,8XO,8 
VOGT 3775A/O,8/MS-Sla 

X50 FV FLACHSTECKER 2,8XO,8 FV 279.1998 802.3110.0 
FLAT PLUG 2,8XO,8 
VOGT 3775A/O,8/MS-S18 

X60 FV FLACHSTECKER 2,8XO,8 FV 279.1998 802.3110.0 
FLAT PLUG 2,8XO,8 
VOGT 3775A/O,B/MS-S18 

X70 FV FLACHSTECKER 2,aXO,8 FV 279.1998 802.3110.0 
FLAT PLUG 2,8XO,8 
VOGT 3775A/O,8/MS 18 



Kennzeichen Benennung/Beschreibung 
Component No. Designation 

X71 FV FLACHSTECKER 2,8XO,8 
FLAT PLUG 2,SXO,8 
VOGT 3775A/O,S/MS-SI8 

X72 FV FLACHSTECKER 2,aXO,8 
FLAT PLUG 2,8XO,8 
VOGT 3775A/O,S/MS-S18 

X80 FP KURZSCHL.BUCHSE OFFEN 
SHORTING PLUG 

XI00 

X101 

Zl 

Z2 

Z3 

Z6 

BIS/TO 
Z14 

BERG 76264-101 
VK RAENDELKL.ISOL.ROT 
KNURLED CLAMP 
ELMA BV 42267 
VK RAENDELKL.ISOL.BLAU 
KNURLED CLAMP 
ELMA BV 42270 

FN NETZST.M.FILTER 3A 
MAINS SUPPLY-FILTER 
CORCOM 3EF2 
LD FILTER 3NF 25A 10MHZ 
FILTER 
ERIE 1204-050 
LD FILTER 3NF 25A 10MHZ 
FILTER 
ERIE 1204-050 
LD 5MHZ/20DB lOA 
CHOKE 
ERIE R&S-ZCHNG.453.440 

Sachnummer 
Stock No. 

FV 279.1998 

FV 279.1998 

FP 342.1895 

VK 219.5300 

VK 219.5339 

803.0938 

LD 453.7110 

LD 453.7110 

LD 453.4.404 

enthalten in 
contained in 

802.3110.01 

802.3110.01 

802.3110.01 

802.3004 

- ENDE -
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A CPU of type 80186 
clock of 10 MHz; the 

is used. This 16-bit CPU uses an ex 
stem ock is en 5 MHz. 

The CPU has certain i fe s which are scr low: 

b) 

Bus 

of cont status ines Ie i to 
rface, is unit generates e most s 

ss bi ts on lines. least s nif-· 
bits are ava e on a common bus in multi-

16 data bits. It is necess to 
the least s nificant 16 ss bits an 

interface (see ct 5.1.2). 

The CPU contains a chip select unit which provides various 
chip select outputs. This unit can be programmed such that the 
outputs only become active with certain address areas of the 
address bus. 

A differentiation must be made between the memory and periphe­
ral select outputs. Seven selection outputs are available 

iving peripheral modules. The CPU can be programmed for 
memory mapped or separate area organization. The I/O area 

anization is used in this instrument. The peripheral selec-
tion outputs dr the I/O mod es, the timer array; 
converter the d ider. 

There are 6 memory ection outputs present which are not 
sufficient the complete memory space the instrument. 
They therefore first control, together with address lines, an 
exte address decoder which may also be simply omitted as a 
resul t of the preselection in the CPU- internal chip select 
unit (see Section 5.1.3). 

802.4;5170 5 3 



c) Timer 

d) 

This unit contains 
which may operate 

3 programmable timer/counter 
arately or as a group. 

functions 

Timers 0 and 1 have external inputs and outputs. Timer a pro-
vides the ate time the RF counter and timer the gate 
t r AF counter. se gate 

T 2 is 
stem. It 

crements 

an extern 0 

us er 
causes an intern 
e 

un 

ly 
i 

re -t 

unit contains an interr co 
e (NMI ) and maskabl e 

INT3). The NMI conne cted to the 
An interrupt is as soon as the 
drops below a de ned value and measures for 
are initiated (see Section 5.1.11). 

10 ms whi 

ler a 
(INT0 to 

a circuit. 
ating volt e 

data protection 

The pr iori ty of inputs INT0 to lNT3 can be selected. Since 
their number would be insufficient for the instrument, input 
INT0 is expanded into six interrupt inputs using an external 
interrupt extension (see Section 5.1.7). 

Examples of interrupt generators: 
rotary pulse generator (spinwheel), keyboard, lEC bus, Centro~ 
nics interface. 

e) :oMA 

The DMA unit enables the fastest possible data transfer with 
peripheral units. This transmission mode is used together with 
the lEC bus. 

2 Bus 

Since the microprocessor activates data and addresses in mul ti­
plex mode v it is necessary to store the addresses temporarily. 
Addresses A0 to A18 are loaded into intermediate memories. The 
control pulse required (ALE) is provided directly by the micro­
processor. 

The data bus D0 to D15 is controlled via, line drivers. The CPU 
also provides the control signals the data direction and ac­
tivation in this case. 

The address and data buses are local buses of the digital unit. 

802.4517.02 5.4 E-1 



1@3 Address 

The address decoder is respons i e select 
address areas of the complete memory. The input is 
the CPU with certain address lines and lines from the 
logic. A further signal ( ) can used by the CPU 
individual from the memory wi 16-bit word 

s si Ie s t 

d it unit has 
16x8 Kbit. atic 

bat b 
fa s. For e RAM 

i automati 
(see Section 5. 1 

5 EPROM 

the various 
provided 
chip select 

to trigger 
anization. 

i 

is 
its own 

The read-only memory has six IC sockets which can be occupied by 
type 27256 chips. The total memory capacity then 192 Kbyte. 

802.4517.0 5 5 



This function unit is used to trig r and scan peripher units. 
The link to the microprocessor consists of the common data bus, 
control signals from the CPU and triggering via the address de-
coder. The I/O data transmission is implemented different 

• Most I/O lines are rammable t 
s D17 D18$ 

s s D17 is 
i 

of 
data 

a series 
seri 

rammed to 12 inputs~ 
the seri 

e t i 
pro v des fur 
converter. 

ude a number 
. Data 

5 and D46 sent a t port 
r s control 1 ines and controls 

It is necessary to extend the CPU-internal interrupt cont 
since the number of peripheral modules which requi.re an i 
is larger than the number of CPU interrupt inputs. 

out-~ 

i 
A/D 

An interrupt expander wi s is therefore connected 
pr to the CPU interrupt line 

Fig. 2 shows the block diagram of circuit. 
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INn INT6 
INn 

INn 

INT4 

INTS 
INT6 

" ~1 
r 

g~ 2 In ext ens 

The it ional interrupt 1 ines INT1 to IN'I'6 are connected to a 
common point via a wired-OR link with seri , intermediate swit­
ches; the lines are taken to the interrupt line INTel. The switch­
es are normally closed. If an interrupt is requested via one of 
the lines INT1 to INT6, the CPU starts the interrupt program and 
a polling sequence. A serial shift register is accessed via the 
I/O port which in turn accesses the interrupt switches. The in­
terrupt program first causes I tches to open. gnal INTel 
becomes inactive. The switches are then 0 in sequence. The 
source of interrupt is identified as soon as sign INTel at the 
CPU interrupt input comes act ag n ram can ser-
vice the actual interrupt request. 

The shift. ister (D33) is controlled by the I/O 
llowing signals: 

CPS-S 
DO-S 
HFe 

Clock line 
Data line 
Strobe line 

The switches (036, 038) are analog switches. 

80 4517 02 5 • 
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The timer array consists a sing chip. It cont ns 5 inde­
pendent timers which can be programmed as clocks, counters or 
pulse generators. Data exchange with the CPU takes ace via the 
common data bus, additional control lines control the chip. The 
timer array also provides a 500-Hz re ence ock to generate 
the gate times the CPU-intern t rs. 

ass nment Fuse ati s e t 

Two identical frequency generator c cuits are present in the di­
g i tal uni t whose output signal is required to generate pro­
grammable sinewave frequencies. The output signal ist first ex­
tended in a monos table fl ip-flop and then passed on at a lower 
level to suppress inter nces. 

Each frequency generator consists an intermediate memory, an 
der, an input memory and a programmable crementer. 

Timer 6 assumes the function of the decrementer generator 1-

Timer 7 assumes the ction of decrementer gener 2. 

The generator numbers are as follows: 

+ Generator 1 (D20 to D23) 
+ Generator 2 (D25 to D28) 

802.4517.02 5.8 E-1 



The interface comprises a 10x8 matrix th the keys located at 
the points i ion. The 10 columns the matrix are 

to an output (D29, D30), 8 rows to an i port 
Both ts are linked to the CPU via the data bus. In add­
selection lines re or write lines Ie to two 
A tr ers an in associat in­

es a test bit to 1 10 rows in succes-
t. In manner e int in~ 

i a was s can 

ci rcui t rece s an ai s as 
moni supply volt ow a critic ue 

ers an inte then carries out a save 
routine and transmits a sig to power-f 1 circuit 1 
ing the 1 ast access to the RAM 0 The RAM supply is then switched 
over to the batte and the RAMs are transferred to low power 
mode. The power-fail signal enters the inactive status when the 
instrument is swi tched on and the cr i tical value of the supply 
voltage has been exceeded. The circuit then triggers a system re­
set and subsequently switches over the RAM supply from the batte­
ry to the power pack. The control signal CSRB for low power mode 
of the RAMs is cancelled at the same time. 

NMIE 

CSRIl 

flAM supply 

I 

-------t---,-SOJls ... lms '/,"< 0,7'1 

VSU·V.SII 

t 
RElay 
change over 

Sequence following transition 

POWFAIL 

RESET 

RAM supply 

CSRB 

s nal POWFAIL from High to Low. 

Se lowing transit of s Low to 
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The AID converter unit consists of the AID converter and a refe­
rence voltage source us as the stem re nce (see g. 3) . 

Input voltage 

converter 

10,OOOV 

Reference source 

Fig. 5-3 Block diagram of the AID converter uni t 

The re rence source is des ned using a temperature-compensated 
reference diode buffered via. an operational ampl if ier 0 The vol­
tage should be 10.000 v ±1 mV and can be set exactly using a 
trimmer. 

802.4517 02 



The A/D converter is used d ital acquisit sever ana­
e succes-log variables and operates according to 

sive approximation. 

t 
ware 

ue 
converter 
into a 
ter. 

arator 

If 
is gh, 
converter 
driven 

converter 

voltage 
is h er 

that 
bin 

so 

conve:r'~ 

i to a 

comparator ou 
teat 

converter has 
is too sm 1 

The ram can s y converter a more accur bi-
n value, however, since the sof polls the comparator and 
has thus access to the result of the comparison. The fin result 
is obtained after 10 such steps. 

The load-independent vol tage Vo at the comparator is obt ned 
from the reference voltage and has a value of -100 mV. This en­
ables negative voltages down to -200 mV to be detected. The upper 
input voltage limit of 10.2 V is above the reference voltage and 
is achieved by increasing the gain the I/V converter. 

The RF counter indicates the frequency of appl i RF signal 
in the range from 1 to 1000 MBzJ the signal is first amplified, 
limited and then applied to a frequency divider and a transistor 
stage which improves the slew rate for low frequencies. The sig­
nals thus conditioned are applied via a diode switch to the d i­
der chain consisting, of a 3-bit EeL d ider, an EeL/TTL converter 
and a 12-bit TTL divider. All dividers in the chain have binary 
outputs which are connected to parallel/seri shift reg isters 
which are read by the processor. The output the d ider chain 
is connected to a special timer chip which evaluates the divided 
frequency further. 

A test is made whether the und ided sign or sign divid 
by 4 is to be applied to the d ider ch n; the signal d ided by 
4 is first measured with a resolution of 10 kHz, the signal is 
measured without the predivider if the frequency is below 
400 MHz, otherwise the divider remains connected. 

802.4517.02 
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The AF counter counts frequencies in the range from 10Hz to 
500 kHz. The signal to be counted is first ampl ifi and then 
appl i two compar ators. The reference signal of the compar a-
tors is then obtained from posit and 
of sig 
e reset 

nal 
excel-

5 to 

\lr.--------. vREF1 

'IIP'--- vREF2 

g. 5-5 Noisy input sign 
voltage indicated 

comparators with re e 

\f 

\f 

-

g. 6 Output signal of comparators wi phase jitter 

\f 

Fig. 7 Output sign of i wi ase jitter 

802.4517.02 5.13 



The signal ground (SIGGND) must 
(GND) • ug-in j 5 must 
d it unit. 

Source 

Measure reference t e 
(XLA,B31) at test int P12 us 
sho +10.000 V ± mV can 
R1 09. 

2,,1,,2 

to the ma ground 
ati 

Measure the DC vol tage at test point P11 after testing and ad­
j usting the reference source. It should be -100 mV ±5 mV compared 
to the signal ground. Apply a binary data word (X value) to the 
input of the D/A converter N100. 

Apply a test voltage Vt to the sign input (MESSDC) (plug 
X 1 .A31 and test point P1 0) referred to the signal ground SIGGND 
(pI ug X1 .A f B30). Vary the test voltage Vt such that the vol tage 
range (see following table) associated with the X value passed 
through Go "-

The TTL level at pin 7 comparator N102 must change from High 
to Low if Vt chang to higher v ues. The comparator vol-
tage Vt associated with the changeover point must be within the 
tolerance associated with the X value. 

The following table lists examples for three different X values: 

Tolerance within which the 
comparator changes from 

High to Low 
X value 

Vt 
Lower limit Upper limit 

0 -240 mV -160 mV 
512 +4.990 V +5.290 V 
1023 +10.190 V +10.750 V 

802.4517.02 5. 14 



Are the supply voltages 
+5 V and VBU 

sent ? 

Is e tern 
o sent ? 

Up D1 n 56) 

Check plug-in jumpers. 
X20,X21,X27 present? 

No 

Check power-fail 
circuit. Sign s 
VBU, CSRB, RESET 
present ? 

Are ocking CPU 
signals at active 
level? (e.g. 
DMA, interrupt) 

Are RAMs and EPROMs 
correctly addressed ? 
(addresses, data, 
control signals) 

Continue trouble­
shooting with logic 
analyzer, emulator, 
oscillos 

802.4517,,02 

Test p 
Ie s. 

10-MHz 
? 

(connector ) 

No 
Yes 

Insert in jumpers. 

iminate level error 
or check interrupt ex-
tens logic. 

Check bus driver and 
address de r. 

5. 15 

source and 
Ie 

Check CPU (D1) 
and repl ace if 
necess 

E-l 



1 circuit 

correct ? 

Is the sign 
correct ? 

POWFAIL s 
1 and 

e 7 p 

No ir 

Is the signal RESET 
correct ? 

Yes 

Change changeover 
of RAM supply. 
Che timing of 
signal CSRB. 

802 4517.,02 

Check RES and RESET 
lines~ Are both lines 
OK ? 

Check CPU (01) and 
replace if necessary@ 

iminate 
faul t. 
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C4 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,1UF/5% .. 9 CAPACITOR 
C10 CC 10NF-20+50%7X8R4000 CC 

CAPACITOR 
087.7525 VALVO 2222 630~1 64051103 

C17 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,1UF/5% 
CAPACITOR 

C20 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 .. 26 CAPACITOR 
C27 CE 10UF -10+50% 63V 9X13 

ELECTROLYTIC CAPACITOR 
CE 022.7650 ROEDERST ELKOEK10/63 

C28 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 
CAPACITOR 

C29 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,1UF/5% 
CAPACITOR 

C30 CC 10NF-20+50%7X8R4000 CC 
CAPACITOR 

087.7525 VALVO 2222 63051 64051103 

C31 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,1UF/5% 
CAPACITOR 

. C32 CE 2.2UF-l0+50% 63V 9X13 CE 022.7637 ROEDERST ELKO EK 2/63 
ELECTROLYTIC CAPACITOR 

C33 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,1UF/5% 
CAPACITOR 

C34 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 CAPACITOR 
C36 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 

CAPACITOR 
C37 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/S% 

CAPACITOR 
C40 CC 10NF-20+50%7XSR4000 CC 087.7525 VALVO 2222 63051 64051103 CAPACITOR 
C41 CC 10NF-20+50%7X8R4000 CC ,087.7525 VALVO 2222 63051 64051103 

CAPACITOR 
C42 CC 100PF+-2%4X5N750 CC 

CAPACITOR 
087.6906 VALVO 2222 678 58101 

C43 CC lNF+-10%63V K2000 CC 
CERAMIC CAPACITOR 

022.0784 VALVO 2222 63051 102 

C44 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 
CAPACITOR 

~ C45 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 " CAPACITOR '" ., 
C46 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 .e , 

CAPACITOR f 
0 C47 CC 100PF+-2%4X5N750 CC (\Q7 c:..nht::. VALVO 2222 678 5810i ~ 

\JI,J I • V<:TVV 

CAPACITOR 
" C48 CC lNF+-'10%63V K2000 CC e: 

" CERAMIC CAPACITOR 
022.0784 VALVO 2222 63051 102 

C49 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 
.. 52 CAPACITOR 
C60 CE 2200UF-10+50%6,3V12X30 CE 534.1133 SIEMENS 841010-B2228-T 

ELECTROLYTIC CAPAITOR 
C61 CE 2200UF-10+50%6,3V12X30 CE 534.1133 SIEMENS B4101O-B2228-T 

ELECTROLYTIC CAPAITOR 
C62 CE 22UF-l0+50% 63V 9X13 CE 006.7120 ROEDERST 

ELECTROLYTIC CAPACITOR 
EK 00 CB 222 J 

C63 CE 22UF-10+50% 63V 9X13 CE 006.7120 ROEDERST 
ELECTROLYTIC CAPACITOR 

EK 00 CB 222 J 

C64 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 
CAPACITOR 

C65 CC iNF+-l0%63V K2000 CC 022.0784 VALVO 2222 63051 102 
CERAMIC CAPACITOR 

C66 CE 2200UF-10+50%6,3V12X30 CE 534.1133 SIEMENS B41010-B2228-T 
ELECTROLYTIC CAPAITOR 

C67 CE 2200UF-10+50%6,3V12X30 CE 534.1133 SIEMENS B41010-B2228-T 
ELECTROLYTIC CAPAITOR 

C68 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 
CAPACITOR 

C69 CC lNF+-l0%63V K2000 CC 022.0784 VALVO 2222 63051 102 
CERAMIC CAPACITOR 

C72 CC 1NF+-10%63V K2000 CC 022.0784 VALVO 2222 63051 102 
CERAMIC CAPACITOR 

C73 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,1UF/5% 
CAPACITOR 

C74 CC 1NF+-10%63V K2000 CC 022.0784 VALVO 2222 63051 102 
CERAMIC CAPACITOR 

C75 CE 22UF-10+50% 63V 9X13 CE 006.7120 ROEDERST EK 00 CB 222 J 
ELECTROLYTIC CAPACITOR 

C76 CK 100NF+-5%63V5RM MKT CI< 099.2930 WIMA MKS/2/63/0,1UF/5% 
CAPACITOR 



C77 CC lNF+-l0%63V K2000 CC 
CERAMIC CAPACITOR 

022.0784 VALVO 2222 63051 102 

C78 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 
CAPACITOR 

C79 CE 22UF-l0+50% 63V 9X13 CE 006.7120 ROEDERST EK 00 CB 222 J 
ELECTROLYTIC CAPACITOR 

CaD CC lNF+-l0%63V K2000 CC 
CERAMIC CAPACITOR 

022.07B4 VALVO 2222 63051 102 

CBl CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 
CAPACITOR 

C101 CC 82PF+-2%6X7NPO CC 087,,6535 VALVO 2222 678 10829 
CAPACITOR 

Cl0S CC 10NF-20+50%7XBR4000 CC 087.7525 VALVO 2222 63051 64051103 
CAPACITOR 

CI06 CE 10UF+-20%35V RD5X5 803.0667 NATION PAN ECE-A lVKS-100 
ELECTROLYTIC CAPACITOR 

C107 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 
CAPACITOR 

Cl0e CC 10NF-20+50%7X8R4000 CC 08707525 
CAPACITOR 

VALVO 2222 63051 64051103 

CliO CE 10UF+-20%35V RD5X5 803.0667 NATION PAN ECE-I, WKS-l00 
ELECTROLYTIC CAPACITOR 

eli1 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 
CAPACITOR 

C 112 CC 100PF+-2%4X5N750 CC 087.6906 VALVO 2222 678 58101 
CAPACITOR 

C1i3 CC 10NF-20+50%7X8R400Q CC 087.7525 VALVO 02222 63051 64051103 
CAPACITOR 

C200 CE 100UF+-20%25V RD8X9,5 80300580 MATSUSHITA ECE-A1ESS-l01 
ELECTROLYTIC CAPACITOR 

C201 CE 100UF+-20%25V RD8X9,5 80300580 MATSUSHITA ECE-A1ESS-l01 
ELECTROLYTIC CAPACITOR 

C202 CE 100UF+-20%25V RDaX9,5 803.0580 MATSUSHITA ECE-A1ESS-l0l 
ELECTROLYTIC CAPACITOR 

C207 CE 10UF+-20%35V RD5X5 803.0667 NATION PAN ECE-A 1VKS-l00 
ELECTROLYTIC CAPACITOR 

C208 CE 10UF+-20%35V RD5X5 803.0667 NATION PAN ECE-A 1VKS-l00 
ELECTROLYTIC CAPACITOR 

C210 CE 'OUF+-20%35V RD5X5 803.0667 ~JATION PAN ECE-A WKS-l00 
ELECTROLYTIC CAPACITOR 

C211 CE 2,2UF+-20%20V 5X 4X 7 CE 022.8104 ROEDERSTEI ETR 1 2.2/20 20% 
ELECTROLYTIC CAPACITOR 

C212 CE 2,2UF+-20%20V 5X 4X 7 CE 022.8104 ROEDERSTEI E.TR 1 2,2/20 20% 
ELECTROLYTIC CAPACITOR 

C213 CE 100UF+-20%25V RDaX9.5 803.0580 MATSUSHITA ECE-A1ESS-l01 
ELECTROLYTIC CAPACITOR 

C214 CE 100UF+-20%25V RD8X9,5 803.0580 MATSUSHITA ECE-A1ESS-101 
ELECTROLYTIC CAPACITOR 

C300 CC 100NF+-l0% 50V5K1200LR CC 092.0777 AEROVOX CKR05BX104KLEVELR 
CAPACITOR 

C301 CC 10NF-20+50%7X8R4000 CC 
CAPACITOR 

087.7525 VALVO 2222 63051 64051103 

C302 CC 4,7PF+-0, 25PF3X4NPQ CC 087.6387 VALVO 2222 678 09478 
CAPACITOR 

C303 CC 100NF+-l0% 50V5K1200LR CC 092.0777 AEROVOX CKR05BX104KLEVELR 
CAPACITOR 

C320 CC 100NF+-l0% 50V5K1200LR CC 092.0177 AEROVOX CKR05BX104KLEVELR 
CAPACITOR 

C321 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 
CAPACITOR 

C322 CC 100NF+-10% 50V5K1200LR CC 092.0777 AEROVOX CKR058Xl04KLEVELR 
CAPACITOR 

C323 CC 100NF+-l0% 50V5K1200LR CC 092.0777 AEROVOX CKR058Xl04KLEVELR 
CAPACITOR 

C324 CC 4,7PF+-0,25PF3X4NPO CC 087.6387 VALVO 2222 678 09478 
CAPACITOR 

C326 CK 100NF+-5%63V5RM MKT CK 099.2930 WIMA MKS/2/63/0,lUF/5% 
CAPACITOR 

C330 CC 100NF+-l0% 50V5K1200LR 
CAPACITOR 

CC 092.0777 AEROVOX CKR05BX104KLEVELR 

C331 CE 470UF+-20%25V12,5X12,5 
ELECTROLYTIC CAPACITOR 

803.0715 MATSUSHITA ECE-'A1ESS-471U 

C332 CC 10NF-20+50%7X8R4000 CC 
CAPACITOR 

087.7525 VALVO 2222 63051 64051103 

C333 CC 2,2NF+-10%5X6R2000 CC 087.7060 
CAPACITOR 

VALVO 2222 63051 222 

C334 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 
CAPACITOR 



C335 CC 10NF-20+50%7X8R4000 CC 
CAPACITOR 

087.7525 VALVO 2222 63051 64051103 

C336 CC 100NF+-1O% 50V5K1200LR CC 092.0777 AEROVOX CKR05BX104KLEVELR 
CAPACITOR 

C340 CC 100NF+-l0% 50V5K1200LR CC 092.0777 AEROVOX CKR05BX104KLEVELR 
CAPACITOR 

C342 CC 10NF-20+50%7X8R4000 CC 087.7525 VALVO 2222 63051 64051103 CAPACITOR 
C343 CC 100NF+-l0% 50V5K1200LR CC 

CAPACITOR 
092.0777 AEROVOX CKR05BX104KLEVELR 

C344 CC 10NF-20+50%7XSR4000 CC 087.7525 VALVO 2222 63051 64051103 CAPACITOR 
C345 CC 560PF+-'10%3X4R2000 CC 087.7002 VALVO 2222 63051 561 

CAPACITOR 
C346 CC 10NF-20+50%7XBR4000 CC 087.7525 

CAPACITOR 
VALVO 2222 63051 64051103 

D1 BC R801a6 16ELCPU BC 393. 1211 AMD R80186 
CPU 

D2 BL SN74lS245N BXBUS-TRSCV 300. 883~~ TEXIl,S SN74LS245N 
Ie BXBUS TRSCV SN74lS245N 

D3 BL SN74LS245N 8XBUS-TRSCV 300.8833 TEXAS SN74LS245N 
IC 8XBUS TRSCV SN74LS245N 

D4- BL SN74lS373N 8BIT-D-REG. 336.7543 TEXAS SN74LS373N 
BL SN74LS373N 8BIT-D-REG. 

DS BL SN74LS373N 8BIT-D-REG. 336.7543 TEXAS SN74LS373N 
BL SN74LS373N 8BIT-D-REG._ 

D6 BLSN74LS375N 2X2BIT-D-RG 328.2281 TEXAS SN74LS375N 
DUAL 2BIT-D-LATCH 

D7 BL SN74LS15SAN 2X1 :4-DEMU 328.2246 TEXAS SN74LS155AN 
SN74LS155N 2Xl :4-DEMUX 

D8 HS SOFTWARE eMT V 802.5336 802.5213.01 PROM 
D9 HS SOFTWARE eMT VI 802.5342 802.S213.01 PROM 
DlO HS SOFTWARE eMT 802.5288 802.5213.01 

i PROM 
Dl1 HS SOFTWARE CMT II 802.5307 802.5213.01 

IS PROM 
'" D12 HS SOFTWARE CMT III 802.5313 802.5213.01 2 PROM "c 

Ol' D13 HS SOFTWARE eMT IV 802. :;,320 802.5213.01 ~~ 
PROM ;; " 

7E~ D14 BL SN74LS155AN 2Xl :4-DEMU 328.2246 TEXAS SN74LS155AN 
:;) '" SN74LS155N 2Xl :4-DEMUX " e ~ :; D15 Be HM6264LP15 8KX8B.SRAM 344.7410 HITACHI HM6264LP15 is 

SRAM ~; 
1-. D16 BC HM6264LP15 8KX8B.SRAM 344.7410 HITACHI HM6264LP15 

SRAM 
D17 Be D8255A PROGR. I/O-IF 086.9830 INTEL P8255A (PLASTIK) (-5) 

I/O-PORT 
D18 BC D8255A PROGR.I/O-IF 086.9830 INTEL P8255A (PLASTIK) (-5) 

I/O-PORT 
D19 BC AM9513DC TIMING CONTR Be 339.4039 AMD AM9513DC 

TIMING CONTROlER 
020 Bl SN74LS373N 8BIT-D-REG. 

BL SN74LS373N 8BIT-D-REG. 
336.7543 TEXAS SN74LS373N 

D21 BL SN74LS283N 4-BIT-ADD. 
IC SN74LS283N 4-BIT-ADD. 

283.1760 TEXAS SN74LS283N 

D22 BL SN74LS283N 4-BIT-ADD. 
IC SN74LS283N 4-BIT-ADD. 

283.1760 TEXAS SN74lS283N 

D23 BL SN74LS273N 8BIT-D-REG. 
8B IT-D-REGI STER 

214.8998 TEXAS SN74LS273N 

D24 BL SN74LS123N 2/MONOFLOP 
IC MONOFLOP SN74LS85N 

235.8468 TEXAS SN74LS123N 

D25 BL SN74LS373N 8BIT-0-REG. 336.7543 
BL SN74LS373N 8BIT-0-REG. 

TEXAS SN74LS373N 

D26 BL SN74LS283N 4-BIT-ADD. 
IC SN74LS283N 4-BIT-ADD. 

283.1760 TEXAS SN74LS283N 

D27 BL SN74LS283N 4-BIT-AOD. 283.1760 TEXAS SN74LS283N 
IC SN74lS283N 4-BIT-AOD. 

028 BL SN74LS273N 8BIT-D-REG. 
8BIT-D-REGISTER 

214.8998 TEXAS SN74LS273N 

029 BL SN74LS373N 8BIT-D-REG. 336.7543 TEXAS SN74LS373N 
BL SN74LS373N 8BlT-D-REG. 

D30 BL SN74LS375N 2X2BIT-D-RG 
DUAL 2BIT-D-LATCH 

328.2281 TEXAS SN74t_S37SN 



031 BL SN74LS245N BXBUS-TRSCV 300.8833 
IC 8XBUS TRSCV SN74LS245N 

032 BL CD4021BE 8BIT SH.REG BL 086.7096 
SHIFT REGISTER 

033 BL CD4094BE 8BIT SH.REG BL 586.7726 
SHIFT REGISTER 

036 BL MC14066BAL 4X ANALOGSW BL 418.0135 
ANALOG SWITCH 

038 BL MC14066BAL 4X ANALOGSW BL 418.0135 
ANALOG SWITCH 

039 BL 74F04PC 6XINVERTER BL 344.6588 
HEX-INVERTER 

041 BL SN74LS32N 4/2INP.OR 266.4687 
IC OR GATE SN74LS32N 

042 BL MM74HC02N 4X2IN.NORG BL 571.3142 
QUAD 2-INPUT NOR GATE 

D43 BL MM74HC74N 2XD-FLIPFL BL 571.3171 
DUAL 0 FLIP-FLOP 

D44 BL SN74LS122N MONOFLOP 303.8957 
IC MONOFLOP SN74LS122N 

D45 BL SN74LS373N BBIT-D-REG. 336.7543 
BL SN74LS373N 8BIT-D-REG. 

D46 BL SN74LS373N 8BIT-D-REG. 336.7543 
BL SN74LS373N 8BIT-D-REG. 

D47 BL MM74C914N 6XSCHM.TRIG BL 282.3423 
HEX SCHMITT TRIGGER 

D48 BL CD4011BE 4X2IN.NANDG BL 252.7337 
NAND GATE 

DS1 BL CD4094BE 8BIT SH.REG BL 586.7726 
SHIFT REGISTER 

D52 BL CD4052BE 2X4CHAN.MUX BL 243.1200 
MULTIPLEXER/DEMULTIPLEXER 

D200 BL SN74LS74AN 2/D-FLIPFL. 266.7934 
IC FLIP-FLOP SN74LS74N 

D300 BL CA3199E 4:1 DrVID 372.1106 
DIVIDER 

D301 BL SP8735BDC 8:1DIVID UHF BL 300.6176 
DIVIDER 

0302 BL SN74LS26N 4/2INP.NAND 280.7567 
IC SN74LS26N 4/2INP.NAND 

0303 BL CD4021BE 8BIT SH.REG BL 086.7096 
SHIFT REGISTER 

D304' BL CD4021 BE BBIT SH. REG BL 086.7096 
SHIFT REGISTER 

D305 BL SN74S197N 4B.-COUNTER 334.3570 
4~IT-COUNTER 

0306 BL SN74LS393N 2XBIN.ZAEHL 300.6982 
IC 2XBIN.COUNT.SN74LS393N 

G1 

Kl 

Ll 

L2 

L3 

Ll00 

Ll01 

L30Q 

L302 

L326 

Nl00 

N101 

Nl02 

EB 3,4V LITHIUM-BATTERIE 
LI BATTERY 

SR 5 V lXU DIL 
RELAY 

565.1687 

SR 340..4551 

LD 25UH BEl 3 A 0,046 OHM LD 026.4849 
CHOKE 
LD 50UH BEl O,3A 2,9 OHM LD 026.4649 
CHOKE 
LO 50UH BEI O,3A 2,9 OHM LD 026.4649 
CHOKE 
LO 100 UH10%8,OOOHMO,084A LD 067.3101 
CHOKE 
LD 100 UH10%8,QOOHMO,OB4A LD 067.3101 
CHOKE 
LD 10QOUH10%72,OOHMO,028A LD 037.8005 
CHOKE 
LD 1000UH10%72,OOHMO,028A LD 037.8005 
CHOKE 
LD 1000UH10%72,OOHMO,028A LD 037.8005 
CHOKE 

BJ AD7520KN 9B.D/A-CONV BJ 300.6499 
O/A-CONVERTER 
BO LF411CN JFET OPAMP 349.3058 
OPERATIONAL AMPLIFIER 
BO LM311H COMPAR 234.4469 
COMPARATOR 

TEXAS SN74LS245N 

RCA CD4Q21BE 

RCA CD4094BE 

MOTOROLA MC14066BAL 

MOTOROLA MC14066BAL 

FAIRCHILD 74F04PC 

TEXAS SN74LS32N 

MOTOROLA MC74HC02N 

NSC MM74HC74N 

TEXAS SN74LS122N 

TEXAS SN74LS373N 

TEXAS SN74LS373N 

NSC MM74C914N 

RCA CD40 11 BE 

RCA CD4094BE 

MOTOROLA MC14052BCP 

TEXAS SN74LS74N 

RCA CA3199E 

PLESSEY SP8735BDC 

TEXAS SN74LS26N 

RCA C04021BE 

RCA CD4021BE 

TEXAS SN74S197N 

TEXAS SN74LS393N 

SAFT LS 3 CNA 

ELECTROL RA 30421051 

SIEMENS 

SIEMENS 

SIEMENS 

DELEVAN 

DELEVAN 

DELEVAN 

DELEVAN 

DELEVAN 

B82111-8-C24 

B82111-A-C17 

B82111-A-C17 

bROSSEL1025-68 

DROSSEL 1025-68 

DROSSEL1025-92 

OROSSEL1025-92 

DROSSEL1025-92 

ANALOG DEV AD7520KN 

NSC LF411CN 

RAYTHEON LM311H 



N103 BO LF412CN 2XFET OPAMP 356.0521 NSC LF412CN 
OPERATIONAL AMPLIFIER 

N20l BO LF157J BIFET OPAMP BO 343.1530 MOTOROLA LF157J 
OPERATIONAL AMPLIFIER 

N202 BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 

356.0521 NSC LF412CN 

N203 BO TL820CN 2X COMPAR 230.2278 TEXAS TL820CN 
COMPARATOR 

N300 BM OM350R ANTENNEN-VERST 
BROADBAND AMPLIFIER 

803 0838 VALVO OM350R SPEZ. 

N302 BO LF156J BIFET OPAMP BO 645.7251 MOTOROLA LF156,) 
OPERATIONAL AMPLIFIER 

P1 VL WIRE-WRAP PIN VL 088.4542 BERG NR. 75 
· . 14 WIRE-WRAP PIN 
P21 VL WIRE-WRAP PIN VL 088.4542 BERG NR. 75 403-003 
· .24 WIRE-WRAP PIN 
P26 VL WIRE-WRAP PIN VL 088.4542 BERG NR. 75 403-003 ">" WIRE-WRAP PIN · ~ "'-u 

R4 RL O,35W 301 OHM+-l%TK50 RL 083.02 "10 DRALORIC SMA0207/3010HM-f-D 
RESISTOR 

R6 RL Q,35W 1KOHM+-1%TK50 RL 082.2160 DRALORIC SMA0207/1K-F-C 
RESISTOR 

R7 RN 9X4,7KOHM+-2% SIL10 H5 RN 327.0804 BOURNS 4310R-l01-472 
· . 12 NETWORK 
R13 RL 0,35W 1KOHM+-l%TK50 RL 082.2160 DRALORIC SMA0207/1K-F-C 

RESISTOR 
R14 RL 0,35W 1KOHM+-l%TK50 RL 082.2160 DRALORIC SMA0207/1K-F-C 

RESISTOR 
R15 RL O,35W 100 OHM+-1%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D 

METALFILM-RESISTOR 
R16 RN 5X3,9KOHM+-2%SIL 6 H5 RN 317.9273 BOURNS 4306R-l0 1--392 

RESISTOR NETWORK 
R17 RL O,35W 332 OHM+-l%TK50 RL 083.0255 DRALORIC SMA0207/3320HM-F-D 

RESISTOR 
.~ R18 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D 
c METALFILM-RESISTOR 
" R19 RL 0,35W 100 OHM+-1%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D .; 5 
.c: '" METALFILM-RESrSTOR 1i ~ R20 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D .. 

METALFILM-RESISTOR '" ~Q.. R21 RL O,35W 100 OHM+-l%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D " '" i:= METALFILM-RESISTOR :::> " >Ii R23 RL 0,35W 3,32KOHM+-1%TK50 RL 083.0990 DRALORIC SMA0207/3.32K-F-D '" " :l '" RESISTOR :;; 
R24 RL 0,35W 3,32KOHM+-l%TK50 RL 083.0990 DRALORIC SMA0207/3,32K-F-D " '" RESISTOR u.. 

R25 RL O,35W 3,32KOHM+-1%TK50 RL 083.0990 DRALORIC SMA0207/3,32K-F-D 
RESISTOR 

R26 RL 0,35W 2,21KOHM+-l%TK50 RL 082.2477 DRALORIC SMA 0207/2,21K-F-C 
RESISTOR 

R27 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 DRALORIC SMA0207/10K-F-D 
RESISTOR 

R28 RL 0,35W 22,1KOHM+-l%TK50 RL 083.1545 DRALORIC SMA/207/22,lK-F-C 
RESISTOR 

R29 RL 0,35W 3,01KOHM+-l%TK50 RL 083.0961 DRALORIC SMA0207/3,01K-F-D 
RESISTOR 

R30 RL O,35W 35,7KOHM+-l%TK50 RL 083.1700 DRALORIC SMA0207/35,7K-F-C 
RESISTOR 

R31 RL 0,35W 4,75KOHM+-l%TK50 RL 083.1097 DRALORIC SMA0207/4,75K-F-D 
RESISTOR 

R32 RL 0,35W 12,lKOHM+-l%TK50 RL 083.1351 DRALORIC SMA0207/12,lK-F-D 
RESISTOR 

R33 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D 
METALFILM-RESISTOR 

R34 RL 0,35W 5. l1KOHM+-l%TK50 RL 
RESISTOR 

082.2348 DRALORIC SMA0207/5,11K-F-C 

R35 RL 0,35W 4,75KOHM+-l%TK50 RL 083.1097 DRALORIC SMA0207/4,75K-F-D 
RESISTOR 

R36 RL 0,35W 12,lKOHM+-l%TK50 RL 083.1351 DRALORIC SMA0207/12,lK-F-D 
RESISTOR 

R37 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D 
METALFILM-RESISTOR 

R38 RL Q,35W 5,11KOHM+-l%TK50 RL 082.2348 DRALORIC SMA0207/5,11K-F-C 
RESISTOR 

R39 RN 7X4,7KOHM+-2% SIL 8 RN 572.1550 BOURNS 4308R-l01-472 
RESISTOR NETWORK 



R40 RL O,35W 3,32KOHM+-l%TK50 RL 083.0990 DRALORIC SMA0207/3,32K-F-D 
RESISTOR 

R41 RL 0,35W lMOHM+-l%TK50 RL 082.7862 DRALORIC SMA0207/1M-F-D 
RESISTOR 

R42 RL O,35W 4,75KOHM+-1%TKSO RL 083.1097 DRALORIC SMA0207/4,7SK-F-D 
RESISTOR 

R43 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 DRALORIC SMA0207/10K-F-D 
RESISTOR 

R50 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 DRALORIC SMA0207/10K-F-D 
RESISTOR 

RS2 RL 0,3SW 4,75KOHM+··l%TKSO RL 083.1097 DRALORIC SMA0207 /4. 75K-F-D 
RESISTOR 

RSO RN 9X3,3KOHM+-2%SIL10 H5 RN 340.2765 BOURNS 4310R-l01-332 
RESISTOR NETWORK 

RB' RN 9X3,3KOHM+-2%SIL10 H5 RN 340.2765 BOURNS 43l0R-l01-332 
RESISTOR NETWORK 

Rl00 RL 0,3SW 6,S1KOHM+'-1%TKSO RL 082.2560 DRALORIC SMA 0207/6,SlK-F-C 
RESISTOR 

Rl01 RL 0,35W 6,81KOHM+-l%TK50 RL 082.2560 DRALORIC SMA 0207/6,81K-F-C 
RESISTOR 

Ri02 RL O,3SW 1KOHM+-l%TK50 RL 082.2160 DRALORIC SMA0207/1K-F-C 
RESISTOR 

Ri03 RL 0,35W30,lKOHM+-0,1%T2S RL 084.3987 DRALORIC SMA/207/30,lK-B-E 
RESISTOR 

R 104 RL O. 35W 301 OHM+-l %TK50 RL 083.0210 DRALOR I C SMA0207 / 301 OHNH'-D 
RESISTOR 

Rl0S RL 0,3SW 1,0 OHM+-l%TK50 RL 099.7860 RESISTA MK2 1,00 OHM 1% TK50 
METALFILMRESISTOR . 

R106 RL 0,21W 820 OHM2% UNGEW. RL 092.6069 RESISTA MK1 8200HM 2% UNG. 
RESISTOR 

R101 RL Q,35W20,OKOHM+-0,1%T25 RL 084.3641 DRALORIC SMA0201/20,OK-B-E 
RESISTOR 

R10S RL Q,35W 453 OHM+-1%TK50 RL 083.0378 DRALORIC SMA0207/4530HM-F-D 
RESISTOR 

Ri09 RS Q,75W lKOHM+-10%CERMET RS 037.7367 BOURNS 3006P-l-1 KOHM+-l0% 
DEPOS.-CARBON POTENTIOMET 

R110 RL O,3SW 7,68KOHM+-l%TK50 RL 083.1200 DRALORIC SMA0207/7,68K-F-D 
RESISTOR 

Rll1 RL a,35W 681 OHM+-l%TK5a RL 083.0490 DRALORIC SMA0207/6810HM-F-D 
RESISTOR 

R112 RL a,35W 3,32KOHM+-l%TK.50 RL 083.0990 DRALORIC SMA0207/3,32f\-F-D 
RESISTOR 

R113 RL 0,35W 10,0f\OHM+-l%TK50 RL 083.1297 DRALDRIC SMA0207/10K-F-D 
RESISTOR 

R114 RL 0,3SW 10,OKOHM+-l%TK.SO RL 083.1297 DRALORIC SMA0207/10K-F-D 
RESISTeR 

R202 RL a,3SW lKOHM+-l%TK50 RL 082.2160 DRALORIC SMA0207/1K-F-C 
RESISTOR 

R203 RL a,3SW 1KOHM+-l%TK50 RL 082.2160 DRALORIC SMA0207/1K-F-C 
RESISTOR 

R204 RL 0,35W 15,OKOHM+-1%TKSO RL 083.1400 DRALORIC SMA0207/15K-F-D 
RESISTOR 

R205 RL 0,3SW 162KOHM+-l%TKSO RL 082.2154 DRALORIC SMA0207/162K-F-C 
RESISTOR 

R206 RL 0,35W 162KOHM+-l%TKSO RL 082.2154 DRALORIC SMA0207/162K-F-C 
RESISTOR 

R207 RL 0,3SW 221 OHM+-l%TK50 RL 083.0084 DRALORIC SMA0207/2210HM-F-D 
RESISTOR 

R208 RL a,3SW 221 OHM+-l%TK50 RL 083.0084 DRALORIC 'SMA0207/2210HM-F-D 
RESISTOR 

R300 RL 0,35W 121 OHM+-l%TK50 RL 082.9859 DRALORIC SMA0207/1210HM-F-D 
RESISTOR 

R301 RL O,21W 33 OHM2% UNGEW. RL 092.5891 RESISTA MKl 330HM 2% UNGEW. 
RESISTOR 

R302 RL 0,21W 22 OHM2% UNGEW. RL 092.5879 RESISTA MKl 220HM 2% UNGEW. 
RESISTOR 

R305 RL O,35W 1,82KOHM+-l%TK50 RL OS2.2277 DRALORIC SMA0207/1,82K-F-C 
RESISTOR 

R306 RL O,21W 1,OKOHM2% UNGEW. RL 092.6075 RESISTA MKl lK 2% UNGEW. 
RESISTOR 

R307 RL O,21W 10 OHM2% UNGEW. RL 092.5833 RESISTA MK1 100HM 2% UNGEW. 
RESISTOR 

R308 RL O,21W 390 OHM2% UNGEW. RL 092.6023 RESISTA MKI 3900HM 2% UNGEW. 
RESISTOR 

R309 RL 0,21W 56 OHM2% UNGEW. RL 092.5927 RESISTA MKl 560HM 2% UNGEW. 
RESISTOR 

R3l0 RL 0,21W 100 OHM2% UNGEW. RL 092.5956 RESISTA MKl 1000HM 2% UNGEW. 
RESISTOR 



R320 RL 0,21W 390 OHM2% UNGEW. RL 092.6023 
RESISTOR 

R321 RL 0,21W 390 OHM2% UNGEW. RL 092.6023 
RESISTOR 

R322 RL 0,3SW 4,75KOHM+-1%TK50 RL 083.1097 
RESISTOR 

R323 RL 0,35W 3,57KOHM+-l%TK50 RL 083.1022 
RESISTOR 

R325 RLO,35W 4,75KOHM+-l'X,TK50 RL 083.1097 
RESISTOR 

R326 RL 0, 3SW 332 OHM+-l %TK50 RL 08:1. 0255 
RESISTOR 

R327 RL Q,3SW 4,75KOHM+-1%TK50 RL 083.1097 
RESISTOR 

R328 RL 0,21W 68 OHM2% UNGEW. RL 092.5933 
RESISTOR 

R331 RL 0,3SW 8,25KOHM+-l%TK50 RL 083.1239 
RESISTOR 

R332 RL O,35Wl,62KOHM+-O,l%T25 RL 083.9546 
RESISTOR 

R333 RL 0,3SW 68, lKOHM+-1%TK50 RL 082.2602 
RESISTOR 

R340 RL 0,35W9,09KOHM+-0,1%T25 RL 084.2980 
RESISTOR 

R341 RL 0,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 

R342 RL O,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 

R343 RL a,35W lKOHM+-l%TKSO RL 082.2160 
RESISTOR 

R344. RL 0,3SW lKOHM+-l%TKSO RL 082.2160 
RESISTOR 

R3S0 RL O,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 

R351 RL O,3SW 681 OHM+-1%TK50 RL 083.0490 
RESISTOR 

R352 RL O,21W 100 OHM2% UNGEW. RL 092.5956 
RESISTOR 

R360 RN 4X 10KOHM+-2%SIL 8 HS RN 291.5154 
RESISTOR NETWORK 

R370 RN 4X 10KOHM+-2%SIL 8 H5 RN 291.5154 

R380 

V2 

V3 

V4 

V5 

V6 

V10 

Vl1 

V12 

V13 

V14 

VIS 

V16 

V17 

V18 

V19 

V20 

RESISTOR NETWORK 
RN 4X 10KOHM+-2%SIL 8 HS RN 291.5154 
RESISTOR NETWORK 

AD 1N4448 
DIODE 
AE 5082-2800 
DIODE 

75V 0, 15A UDI 

SCHOTTKYDI 

75V 0, 15A UDI 

75V 0, 15A UDI 

AD 1N4448 
DIODE 
AD 1N4448 
DIODE 
AD lN4448 
DIODE 
AE lN938 
REFERENCE 
AD 1N4448 
DIODE 

75V 0,15A UDI 

9,OV REF.DI 
DIODE 

75V 0, 15A UDI 

AD 012.0700 

AE 012.9066 

AD 012.0700 

AD 012.0700 

AD 012.0700 

AE 012.4806 

AD 01·2.0700 

AD 1N4448 
DIODE 

75V 0,15A UDI AD 012.0700 

AD lN4448 
DIODE 
AD lN4448 
DIODE. 
AK 2N4029 
TRANSISTOR 
AK BC517 
TRANSISTOR 
AD lN4448 
DIODE 
AD lN4448 
DIODE 
AD 1N4448 
DIODE 
AK BC253C 
TRANSISTOR 

75V 0, 15A UDI 

75V 0,15A UDI 

PNP 80V1000MA 

NPN 30V DARL. 

75V 0, 15A uor 

75V 0,15A uor 

75V 0,15A UOI 

PNP 25V 100MA 

AD 012.0700 

AD 012.0700 

083.7150 

AK 282.2133 

AD 012.0700 

AD 012.0700 

AD 012.0700 

010.2829 

RESISTA MK1 3900HM 2% UNGEW. 

RESISTA MKl 3900HM 2% UNGEW. 

DRALORIC SMA0207/4,75K-F-D 

ORALORIC SMA0207/3,57K-F-D 

ORALORIC SMA0207/4,75K-F-D 

DRALORIC SMA0207/3320HM-F-D 

ORALORIC SMA0207/4,75K-F-D 

RESISTA MKl 680HM 2% UNGEW. 

DRALORIC SMA0207/8,25K-F-D 

DRALORIC 0207 1,62KOHM 0,1% 

ORAL-ORIC SMA 0207/68,lK-F-C 

DRAL-ORIC SMA0207/9.09K-B-E 

DRALORIC SMA0207/1K-F-C 

DRALORIC SMA0207/1K-r-C 

DRALORIC SMA0207/1K-F-C 

ORAL-ORIC SMA0207/1K-F-C 

DRALORIC SMA0207/1K-F-C 

DRALORIC SMA0207/6810HM-F-D 

RESISTA MKl 1000HM 2% UNGEW. 

BOURNS 4308R-l02-103 

BOURNS 4308R-l02-103 

BOURNS 4308R-102-103 

TEXAS INST lN4448 GEGURTET 

HEWLETT-P. 5082-2800 

TEXAS INST 1N4448 GEGURTET 

TEXAS INST lN4448 GEGURTET 

TEXAS INST 1N4448 GEGURTET 

THOMSON 1N938 

TEXAS INST lN4448 GEGURTET 

TEXAS INST lN4448 GEGURTET 

TEXAS INST 1N4448 GEGURTET 

TEXAS INST 1N4448 GEGURTET 

VALVO 

SIEMENS 

2N4029 

BC517 

TEXAS INST. lN4448 GEGURTET 

TEXAS INST lN4448 GEGURTET 

TEXAS INST lN4448 GEGURTET 

INTERMETAL BC253C 



V21 AD 1N4448 75V 0, 15A UDI 
DIODE 

AD 012.0700 TEXAS INST lN4448 GEGURTET 

V30 AD lN4448 75V 0, 15A UDr AD 012.0700 TEXAS INST lN4448 GEGURTET 
DIODE 

V31 AD lN4448 75V 0, 15A UDr AD 
DIODE 

012.0700 TEXAS INST lN4448 GEGURTET 

V100 AE 5082-2800 SCHOTTKYDI AE 012.9066 HEWLETT-P. 5082-2800 
DIODE 

V202 AE 5082-2800 SCHOTTKYDI 
DIODE 

AE 012.9066 HEWLETT-·P. 5082-2800 

V203 AE 5082-2800 SCHOTTKVDI 
DrODE 

AE 012.9066 HEWLETT-P. 5082-2800 

V205 AE BZX79/C8V2 O,5W Z-Dr AE 012.2490 VALVO BZX79/C8V2 
ZENER DIODE 

V206 AE BZX79/C3V3 O,5W Z-Dr AE 012.2390 ITT ZPD3,3 
ZENER DIODE 

V207 AE BZX79/C4V3 0,5W Z-Dr AE 012.2426 VALVO BZX79/C4V3 
ZENER DIODE 

V208 AE BZX79/C4V3 O,5W Z-D1 AE 012.2426 VALVO BZX79/C4V3 
ZENER DIODE 

V21Q AE BZX79/Cl0 0;5W Z-D1 AE 012.2510 VALVO BZX79/C10 
ZENER DIODE 

V211 AE BZX79/ClO 0,5W Z-D1 AE 012.2510 VALVO BZX79/Cl0 
ZENER DIODE 

V300 AE BA483 BER.SCH.DIOD.UHF AE 568.2290 VALVO BA483 
.. 305 DIODE 
V306 AE BA483 BER.SCH.DIOD.UHF AE 568.2290 'VALVO BA483 

DIODE 
V307 AE BZX79/85V6 O,5W Z-D! AE 012.5254 VALVO BZX79/85V6 

ZENER DIODE 
V308 AK BC173C NPN 25V 

TRANSISTOR 
100MA 010.4444 INTERMETAL BC173C 

V309 AK BFX48 PNP 30V 100MA AK 010.3202 SGS BFX48 
TRANSISTOR 

V314 AE 5082-2800 SCHOTTKVDI AE 012.9066 HEWLETT-P. 5082-2800 
DIODE 

V315 AK BFR15A NPN 12V 30MA AK 451.4320 SIEMENS BFR15A 
TRANSISTOR 

V325 AE BA483 BER.SCH.DIOD.UHF AE 
DIODE 

568.2290 VALVO BA483 

V326 AE BA483 BER.SCH.DIOD.UHF AE 568.2290 VALVO BA483 
DIODE 

V327 AE BA483 BER.SCH.DIOD.UHF 
DIODE 

AE 568.2290 VALVO BA483 

V360 AD lN4448 75V 0, '15A UDr AD 012.0700 TEXAS INST 1N4448 GEGURTET 
DIODE 

V361 AK BC253C PNP 
TRANSISTOR 

25V 100MA 010.2829 INTERMETAL BC253C 

V362 AE BZX79/C4V7 O,5W Z-DI AE 012.2432 VALVO BZX79/C4V7 
ZENER DIODE 

V371 AK BC253C PNP 25V 100MA 010.2829 INTERMETAL BC253C 
TRANSISTOR 

V372 AE BZX79/C4V7 O,5W Z-'OI AE 012.2432 VALVO BZX79/C4V7 
ZENER DIODE 

V38l AK BC253C PNP 25V 100MA 010.2829 INTERMETAL BC253C 
TRANSISTOR 

V3B2 AE BZX79/C4V7 0,5W Z-'01 AE 012.2432 VALVO BZX79/C4V7 
ZENER DIODE 

W1 DX KABEL 802.5113 
CABLE 

Xl FP STECKERL.INDIR.64POLIG FP 084.6470 PANDUIT 100-064-033/999 
64-PIN INSERT 

X20 VL WIRE-WRAP PIN VL 088.4542 BERG NR. 75 403-003 
3-POLIG/3 PINS 

RE-WRAP PIN 
X21 VL WIRE-WRAP PIN VL 088.4542 

3"-POLIG/3 PINS 
BERG NR. 75 403-003 

RE-WRAP PIN 
X24 FP INOIREKT.STECKERL.36P. 

5-POLIG/5 PINS 
FP 242.3600 BERG 75160-102-36 

PIN CONNECTOR 
X25 VL WIRE-WRAP PIN VL 088.4542 BERG NR. 75 403-003 

2-POLIG/2 PINS 
WIRE-WRAP PIN 

X26 VL WIRE-WRAP PIN VL 088.4542 BERG NR. 75 403-003 



-", 
'" 

X27 

X28 

X29 

X30 

X11 

X12 

X73 

X74 

X75 

X701 

X710 

2-POLIG/2 PINS 
WIRE-WRAP PIN 
VL WIRE-WRAP PIN 
3-POLIG/3 PINS 
WIRE-WRAP PIN 
VL WIRE-WRAP PIN 
2-POLIG/2 PINS 
WIRE-WRAP PIN 
VL WIRE-WRAP PIN 
2-POLIG/2 PINS 
WIRE-WRAP PIN 
VL WIRE-WRAP PIN 
2-POLIG/2 PINS 
WIRE-·WRAP PIN 
FP IND.BUCHSENLEISTE 64P. 
FEMALE MULTIPOINT CONNECT 
FP IND.BUCHSENLEISTE 64P. 
FEMALE MULTIPOINT CONNECT 
FR IC-FASSUNG 20POL.DIL 
SOCKET 
FR IC-FASSUNG 20POL.DIL 
SOCKET 
VL WIRE-WRAP PIN 
2-POLIG/2 PINS 
WIRE-WRAP PIN 
FJ EINBAUSTECKER SYST.SMB 
ANGLE CONNECTOR 
FJ EINBAUSTECKER SYST.SMB 
ANGLE CONNECTOR 

VL 088.4542 BERG NR. 75 403-003 

VL 088.4542 BERG NR. 75 403-003 

VL 088.4542 BERG NR. 15 403-003 

VL 088 c. 4542 BERG NR. 75 403-003 

FP 278.1913 PANDUIT 100-064-433/999 

FP 218.1913 PANDUIT 100-064-433/999 

FR 092.7142 PRECICONT US020T 

FR 092.7142 PRECICONT US020T 

VL 088.4542 BERG NR 15 403-003 

FJ 602.8804 ROSENBERG R&S-ZCHNG.602.BB04 

F ,) 602.8804 ROSENBERG R&S-ZCHNG.602.8804 

- ENDE -
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R360 BC559[ V360 0303 0302 f' f r r - --" 
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.IOV , 0304 0305 0300 0301 
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module consists two t 
at unit. 

izer 

AF 
25 kHz. 

units: AF sizer 

from 

mV. 

mo~ 

Hz to 
input 

AF 
it 

The TTL signal enerated in is manner clocks the shift regis­
ters 02 and 03 connected as a sinewave generator so that a step­
ped sinewave with 32 steps per cycle, is generated e The change in 
polarity after 16, steps is achieved by the frequency divider 01 
which divides the input equency by 32 and thus loads the shift 
chain with 16 Low levels and 16 High levels per AF cycle. The 
stepped sinewave ba1an to-earth at the output of adder Nl 
and has an amplitude of 2.5 v. 
Three par 1el, active Butterworth lowpass filters th different 
cut-off frequencies are then connected to smoothen the stepped 
sinewave. The f st fil ter used for frequencies from 20 Hz to 
300 Hz I' the second from >300 Hz to 4 kHz and the third from 
>4 kHz to 25 kHz. Th prevents the distortion from being 
increased to a non-permissible level at low frequencies. The au­
tomatically selected filter is connected via N6. 

A signal generated in the same manner from the same frequency 
range and wi th the same 1 (Vrms "" 1.77 V) can be added 
(double tone) at the summing input PILINT (N7). 

The circuit then contains three digital level attenuators with 
which the output level can be finely adjusted. These attenuators 
are the O/A converter NS 256 steps, the fine range attenuator 
N10 wi th 8 steps and the coarse attenuator 1: 10 following ampl 
fier N11 with V = 2.9. 

Switchover between the signal reduc 10 times and the connected 
signal takes place at output X3 the AF synthesizer using a re­
lay because of the high maximum possible level of Vrms = 5.1 V. 

5.1 E-1 



Modul 

The second function un on the modu is the modulation control­
ler where different internal and external signals are combined 
and drive the AM and FM modulators at two outputs. 

signal can be modifi steps (Gain := 

V p 

to 
N16 

constant 1 

1'120 is that 
and ;1 AF synthesi 

sizer constant, 
distr 

\/" N21 (1st s 
to the 

with 

... A programmable level attenuator is used to adj ust to var ious 
operating points on the FM modulator characteristic depending 
on the selected centre frequency. 

... A second level divider 
in 256 steps. 

Optionally: 

used to set the 

-t' Internal preemphas is 4? iYl generat 
(0 dB at 10 kHz, -20 dB at 1 kHz) or 

... Direct output PM. 

8 57 3.02 5.2 

equency deviation 

20 e 



XL 2 (GENCP): f :: 32 x fAFf i. e • 

Pl: TTL s 

Dl 

P4: 

s vo 
1 t dis 

at 

f "" 32 x 

TTL, s 

sinewave (32 st 
v "" 2.5 V ±1%. 

P3: DC voltage V = V ±O.3%. 

Hz < f < 800 kHz, 
"" a V; VHi h 

f ;;, 100
g

kHz 
remains 

Ie) wi 

Sinewave sign with f - fAF and Vrms "" 1.768 V ±1% 

5.3 



Set llowing AF leve on the instrument with f ::: 1 
t 5.10 V AF level. Using RS1 adjust '110 age at XSOS to 

S.10 Vrms ± 5 roV. 

Measure volt at P6 

AF level [ V] I [ v] at 

2~S4 0.877 
2"S6 0.884 
3@84 1.326 ± 
4.48 1.S47 ± 
4.80 L657 ± 
4.96 1 713 ± 
S.04 1~740 ± 
5.08 1.754 ± 
S.10 1 761 ± 2% 

Set the following AF levels on the instrument with f - 1 kHz. 

Measure the voltages at P7. 

AF level [ v] I vrms [v] at 

A "" 4.00 ... ') Q,. ,*.uv ..:... .40"'0 

2.00 2.00 ±2% 
LOO 1. 00 ±2% 
0.40 0.40 ±2% 
0.20 0.20 ±2% 
0.10 0.10 ±2% 

Set the lowing AF levels on trument th f ::: 1 kHz 

Measure the voltages at X505. 

AF level [mV1 Vrms [roV} at X505 

SO.O 50.0 ± 2% 
50.5 50.5 ±2% 

E 2 



Apply the lowing AF leve to 04 with f = 1 kHz. 

Measure the volt 

[rnV] at X504 

2500 
1560 
1000 

625 
385 
250 
156 
100 

at P8. 

[mV] at 

1000 Tolerance: ±1.5% 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

Apply a sinewave signal with f = 1 kHz Vrms = 1 V to X504. 

tting Key sequence Monitoring using oscilloscope 
(receiver 
test) N18/7 At N20/6 

-"" 

two-tone AM 50% EXT EXT sign 1 kHz) 
via EXT and INT1 3 kHz AF INT1 AF synth. s 
( 3 kHz) 50% INTl (3 kHz) 

AM via INT1 OFF AF synth. signal 
50% INTl ( 3 kHz) 

Double modula- 50% INTl EXT signal AF synth. signal 
tion: AM. via INT1 2 kHz EXT ( 1 kHz) ( 3 kHz) 
(3 kHz) 
FM via EXT 

AM via EXT OFF EXT sign 
50% EXT (1 kHz) 

802 5713.02 E 



a sinewave signal with f "" 1 kHz and Vrms "" 1 V to 04. 

Sett 

Double mod ation: 
AM via EXT (1 
PM via INT1 (3 

Double modulat 
AM via INT1 (3 
PM via EX'J.1 

PM via INT1 

% EXT 
2 kHz 

50% 
2 z EXT 

ce Monitor 

At 

z INT1 

- Set kHz PM modulation. 

oscillos 

At N2 7 "" 

EXT s 
( 1 

INT1 s 
(3 kHz) 

- Vary the carrier frequency the range 1 MHz to 1 GHz. 

The measured deviation may deviate ±2%. 

Set PM modulation; carrier equency 500 MHz. 

- Vary the dev ion in the range 100 Hz to 100 AP "" 1 kHz. 

The error may be ± 1.5 %. 

- Set phase modulat 
viation. 

r f ed centre frequency f f de-

When varying fAP f the vol tage at Xl. 1 must change in the same 
direction and proportional to fAP-

.6 E-1 



- Set any FM modulation. The 
stant when varying 

phase mod ation. 
to 

tage at X 1 • B31 must remain con-

e voltage at XLB31 must change 
latter is ang 

5.7 
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Date 
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Partlil list for 

ROHDE&SCHWARZ 16 0381' EE 1~MODUL ONSGENERATOR 
1ST MOD.GENERATOR 

Kennzeichen 
Component No. 

C1 

C3 

C4 

C6 

CB 

CH1 

C11 

C12 

C13 

C14 

C15 

C16 

C17 

1:18 

BenennunglBeschreibung 
Designation 

CE 100U 
Et,ECT 

USHI 
CE 100UF+-
ElECTROLY 
MATSUSHITA ECE ESS 
CE:2 F O:16V5RDX AD.A 
ELECTR IC CAPACITOR 
Nee SRE 6V+ 
CE 100U BRDX9,5 
ELf RD C 
MATS HITA EeE EIS 01 
CE %16V5RDX AD._ 
ElECTROL YTIC C APA,C ITO R 
Nee SRE 22UF/16 
CE 100Uf+-20%25V 8RDX9,5 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 
CE 100UF+-20:ZSV 8R~X9,5 

ECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 
CE 22U 0%16V5RDXSRAD~A 
ELECTROLYTIC CAPACITOR 

0% 

Nee SRE 22Uf/16\1+-20% 
CE 100UF+-20% V BRDX9,5 
ELECTRO C CAPACITOR 
MATSUSHI EC ESS-101 
CE 22Uf+-20%16V5ROX5RAD~A 
ELECTROLYTIC CAPAC R 
Nce SRE 22UF 6 
CK 15N %63V7,5QUX13 KP 
CAPACITOR 
SIEMENse33531-A5153-f 
CK 10NF+ %63V7,5QUX13 KP 
CAPACITOR 
S I EMENS 
CK 22N 
CAPACITOR 

B33 -AS1 
%63VSRM 

WIMA MK 163/0,022Uf 
CK 10Nf+-1% saux13 KP 
CAPACI TOR 
SIEM'ENS 
CK 39N 
CAPACITOR 
SIEMENS 
CiC 2,4N 
CAPACITOR 

833531-1\5103 
%63V10QUX KP 

B33531-AS3 -f 
%63\1 ,3QUX11 KP 

SIEMENS 3 -1\ Z-F 
C C 100N F+-1 SOV5K1200VI E 
CAPACITOR 
UNION CARB CK X104K 
CK 6 NF+-2,5% V R KP 
POLYPROPYLENE CAPACITOR 
WIMA fKP2 6800 ,5% 

0% 
CK 

CK 

CK 

CK 

tK 

CK 

cc 

C!< 

Sachnummer 
Stock No. 

o 

358 

8 62 

803 80 

803 ... 0580 

... 6062 

... 0580 

358.,,60 

340",8063 

34(} '" 90 

099 81 

340",90 

099 .. 1 0 

4 .. 7 

084 .. 53.5 0 

099., 

Sachnummer 
Stock No. 

Blatt 
Page 

enthalten in 
contained in 

1 



AI Datum 
Dat& 

Schaltteiliiste fUr 
Parts list for 

Sachnummer 
Stock No. 

Blatt 
Page 

IROHDE&SCHWARZ EE 1.MODULATIONSGENERATOR 
1ST MQD~GENERATOR 

Kennzeichen 
Component No. 

C19 

C20 

., 

2 

e23 

4 

C25 

t 

«:28 

(;29 

a 

C31 

3 

5 

8 

16 0381 802.. 3 .. 01 SA 

BenennunglBeschreibung Sachnummer 
Designation Stock No. 

CK 41!7NF+-1 \16,3)(11 KP CK 3 .. 01 
PLASTIC-fOIL CAPAC R 
SIEMENS -AS 2-F 
(:1( 6,8N HilliS KP tV( 
POLYPROPYLENE CAPA tITOR 
WIMA fKP2 2, 163 
CI( 3,3NF+-1 3V6 11kP Ck 0 
CA PAC I 
51 EI"IIENS 
CK 'lSN tIC 
CAt CITOR 
SIEMENS -A51 -f 
Ck 1N .. 5 RM5 KP tIC ",61 
POL YPROPYL EN E CAPACITOR 
WIMA· FKP2 1000/2 47 5%1 
CK 1,5Nf+-2,5%63'\1 RMS KP CK 099 .. 
POL YPROPYLENE CAPACITOR 
WIMA FKP2 1500/2 ... 5%/63 
CK 1NF+-2,5%63'\1 RM5 K.P CK 099.6129 
POLYPROPYLENE CAPACITOR 
\!lIMA fKP2 1000/2 .. 5%/ 
CK 3,3N ",,5%63V RM5 KP CK 9 .. 58 
POLYPROPYLENE CAPACITOR 
WIMA FKP2 00/2 %1 
CK 470Pf ",5%63\1 RM5 KP CK 099 ... 6106 
POLYPROPYLENE CAPACITOR 
UlNA FK 0/2",5%1 V 
CC 10N 50%7X8R4000 CC 087 5 
CAPACITOR 
VALVO 63 1 640511 3 
CC 10Nf 0%718R4000 CC 087 
CAPACITOR 
VALVO 63051 640511 3 
CC .100NF+-10%50V5K1200VIE CC 084~ 
CAPACITOR 
UNION CARH CK0581104K 
CC 100NF+-1015DV5K1200VIE 
CAPACITOR 
UNION CARB CK05811041< 
CC 100NF+-1015QV5K1200VIE 
CAPACITOR 
UNION CARS CKO 1104K 
CC 1QNF-20+50%7X8R4000 
CAPACITOR 
VALVO 22 63051 640511 
CC 10N 50%718R4000 
CAPACITOR 
VALVO 2 63051 640511 
CC 10NF O+50%7X8R4000 
CAPACITOR 
VALVO . 63051 640511 
CK 2,7N 6 au 1KP 
CAPACITOR 
SIEMENS 833 2-F 
C!( 3 d3N % RM5 K p. 
POLYPROPYLENE CAPACITOR 
WIMA FKF2 00/2,5% 

3 

3 

3 

CC 084 .. 

cc 

CC 

CC 081", 

CC ",. 

CK 0 

CK II> 

802 

o 

50 

0 

5 

5 

4 

58 

713i01 

enthalten in 
contained in 

SA ElL 

2' 



-i 
c 
@ 

.:!::!>; , 
~al 

-ell:: 
JI@ 
::§'a 
8! § 
'ti 
:3 u.. 

AI Datum 
Date 

Schaltteilliste fur 
Partsllist for 

Sachnummer 
Stock No. 

ROHDE&SCHWARZ 16 03 EE 1.MDDULATIONSGENERATOR 
1 MDD®GENERATOR 802 ... 3 .. 01 SA 

Kennzeichen 
Component No. 

C40 

D1 

D2 

03 

1>4 

9ISITO 

1<14 

N1 

HZ 

SIS 0 
N5 
NO 

1'117 

NS 

N9 

a 

BenennunglBeschreibung 
Designation 

KP 
R 

WIMA 
CE 
ElE 
NCC 

.. 5%63V RM5 
EN E CAPAC 

FKP2 I 
ROX5R/H) ",A 1 

CE 2,2U f+-Z 
El R C 
NATIONAL 
C E 1 (lOU 

HOlYTI£: 
MATSUSIU EC 

Bl CD 2 2XBIN.COUNT 
COUNTER 
RCA CD4520S~ 
Bl CD4015BE 2X4B~SH.REG 
SHIFT REGISTER 
RCA CD4015BE 
Bl CI>401 E 2X4B.SH_REG 
SHIFT REGISTER 
RCA (1)401 

CD4094BE 88lT IH.REG 
SHI REGISTER 
RCA CD4094BE 

SR 5 OOOHM 1MAl liM 1 
REED RE Y 
ELECTROl RA 304 051 

so l 12CN 2XFET OPAfI!!P 
OPERATIONAL AM IfIER 
NSC LF412CN 
BO LI=41 N ZXFET OPAMP 
OPERATIONAL AfIlPLlflER 
NSC L N 

Ell CD 3 X2 eM .. MUX 
MULTIPLEXER 
RCA CD4053BE 
BO zeN 2XfET OPAMP 
OPERATIONAL M'iPllfI ER 
NSt LF412CN 
BJ A015 IN SEl .. D/A-Ct>NV 
r>/A CONVERTER 
MICRO POW", fii!fP N 
BO l 51 N BlfET OPAMP 
OPERATIONA.l .M" Pll f! Ell: 
NSC 351N 
al CD4051BE 8tH .. MUX 
MU PlEXER 
RCJ\ C04· E 

CK 

Bl 

Sachnummer 
Stock No. 

158 

BL 086 

Bl 086 .. 7044 

Bt 586 

SR ... 5364 

6 .. 05 

",05 

565 080 

:3 ",0521 

801 19 

80 1 

BL 9 '1 

enthalten in 
contained -

Blatt 
Page 



AI Datum Schaltteiliiste fUr Sachnummer 
Data Pa.t'Uilist for Stock No. <8> 

ROHDE&SCHWARZ EE 1.MODULATIONSGENERATOR 
16 0387 1ST MOD .. GENERATOR 

BenennunglBeschreibung 
Designation 

BO L 51N BIFET OPAMP 
OPERATIONAL AMPLIFIER 
NSt L 1N 

N12 BJ 2X ANAL CH 
ANA SWITCH 
TEXAS TL 1cp MJG 

N13 aD N 5 FE L .. N .. OPAMP 
OPERATIONAL AM flER 
VALVO NES5 fE 

N15 80 Lf412CN ET P 
OPERATIONAL AM IfIER 
NSe LF 2CN 

N16 BJ 6 CP 2X ANALOGSCH 
ANALOG SWITCH 
TEXAS TL601CP MJG 

7 BL CD4053BE 3X2CH. MUX 
MUL T IPl EXER 
RCA CD4053BE 

N18 BO LF412CN 2XFET OPAMP 
OPERATIONAL AM FIER 
NSC LF412CN 

N19 aD Lf412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC 412CN 

N20 80 L 51N EHf OPAMP 
OPERATIONAL AMPLIfIER 
NSC LF351N 

NZ1 BL CD405 E 2X4CHAN.MUX 
MULTI EXER/DEMULTIPLEXER 
MOTOROLA MC14052BCP 

N22 BO L 51N BIFET OPA"? 
OPERATIONAL AMPLIfIER 
NSC 351N 
BO LF412CN FET OPAMP 
o RATIONAL AMPLIFIER 
NSC LF412CN 

N24 8L CD4052BE 2X4CHAN .. MUX 
MULTIPLEXER/DEMULTIPLEXER 
MOTOROLA MC14052BCP 

N25 BJ AD7523JN 8BmD/A-CONV 
D I Ii. CONVERT ER 
MICRO POW~ MP-7523JN 

N26 BJ AD7523JN 8B.D/A-CONV 
I) IA CONVERTER 
MICRO pow. MP-7523JN 

N27 BO LF351N BIFET CPAM? 
OPERATIONAL AMPLIfIER 
NSe LF351N 
BO L 12tH 21FET OPAMP 
Of' ERATI ONA L A I f1 ER 
MSC Lf412CN 

N29 BO 10M VOLT~fOLLOW 
VOLTAGE FOLLOWER 
NSC LM310N 

N30 BO 10M VOLT.F LOW 
VOLTAGE ER 
NS€: iON 

802 713",D1 SA 

Sachnummer 
Stock No; 

80 05 

SJ 213 4 0 

810 2 

BJ 3 .. 

SL 565 ... 3080 

6",0521 

356 5 

BO 301 .. 6105 

SL 2 ..,1200 

60 301 .. 6105 

81L 243 ... 1200 

801 .. 8219 

801", 9 

80 301 .. 05 

3 21 

266 .. 0923 

Blatt 
Page 

4 
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AI Datum 
Date 

Schaltteilliste fUr 
Pa.rts list for 

ROHDE & SCHWARZ EE 1~MODULATIONSGENERA 
1ST MOD ENER~TOR 

Kennzeichen 
Component No. 

N31 

N100 

Pi 

8IS/TO 
P16 

R1 

R2 

R3 

R4 

RS 

R1 

RS 

R9 

R10 

R11 

R12 

R13 

R14 

16 0387 

8enennung18eschreibung 
Designation 

Ell CD SiBE 
MU PLEXER 
RCA 
SO LM311N 

MPARATOR 
NSe 

Vl WIRE 
WIRE-WR 
BERG 

C 

Rl 5W2,j1"21 0 

8 

1iN 

METAlFILMRESISTOR 

" 

BE 

"UX 

PAR 

1 

50 

RESISTA MK2 21 OHM 1Z T 50 

VL 

RL 

Rl O,35W2,21 OHM+-1ZTKSO Rl 
METAlFILMRESISTOR 
RESISTA "K2 2,21 OHM 11 T SO 
Rl 0,jl"35W 10,0 OHM+-1%1K50 Rl 
RESISTOR 
DRALORIC SMA0207/100HM-f-D 
Rl 0 SW 100 OH"+-1%TK50 t RL 
METALFIlM-RESISTOR 
DRALORIC SMAO 7/100/HM-F-
RL O,35W2,21 OHM+-1%TK50 RL 
METALFIlMRESISTOR 
RESISTA MK2 2,21 OHM 11 T 50 
RL O,35W2,21 OHM+ ITK50 RL 
" FIlMRESISTOR 
RESISTA MKZ 21 OHM 1% T 50 
Rl O,35W 1KOHM+-1ZTK5D 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
Rt O,35W 1KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA020111K-F-C 
RL 0, W 10,OKOHM+ K50 
RESISTOR 
DRALORIC 
RL 0 
RESISTOR 

SMA0207/10K .... F-I) 
10,0f<OHM+- 0 

DRALORIC SMA0207/10K-F-D 
RL 0,35W 100 OHM+ ZTK50 
METAlFIlM-RESISTOR 
DRALORIC SMA0207/100/HM-F-
RL 0,35W 4,15KOHM+-1 SO 
RESISTOR 
DRALORIC 
Rl 0, 
RESISTOR 
DR OR! C SM,P\O 
RL 0 SW 118 KO 
RESISTOR 
DRALORIC SMA/2 

K-f-D 

11K-F-C 
1%T1<50 

Ii 

Rl 

Rl 

RL 

Rt 

Rt 

Rl 

RL 

Sachnurnmer 81att 
Stock No. Page 

8 713 .. 01 SA 5 

5 

enthalten in 
contained in 



AI Datum 
Date 

Sc::haltteilliste fUr 
Parts list for 

Sachnummer Blatt 
Stock No. Page 

ROHDIE&SCHWARZ 
16 0387 

EE '.MODULATIDNS6ENERATOR 
1ST MOD.6ENERATOR 

R15 

7 

R18 

R19 

R20 

R21 

R22 

R24 

R2'5 

Ii 

R27 

R28 

R29 

R30 

1 

2' 

BenennunglBeschreibung 
Designation 

RL 0 5W 60,4KO 50 
RESISTOR 
DRALORIC SMA 
RL 0 5W 
RESISTOR 
DRALORIC 
RL a 5W 
RES OR 
D OR 
RL 0,3 22 
RESISTOR 
DRAtORIC SMA 
RL 0,35W 19,61<0 
R STOR 
DRAlORIC SMA/207/19, 
R L 0,35W 18,21(0 
RESISTOR 
DRAtORlt SMA 1201 118,21<-f-C 
Rt 0,35W 11,4KOHM+ ITI50 
RESISTOR 
DRAtORIC SMA0207/17. -F-C 
Rt O,35W 17,41(0H"+-1 0 
RESISTOR 
I) RAt OR IC SMA 0207 117 #,41( - C 
Rt O,35W 18,2KOHM+-1ZTK50 
RESISTOR 
ORAtORIC S~A 118, -F-C 
RL 0 5W 19,6KOH"+-1ITI50 
RESISTOR 
ORALORIC SMA/207/19,6K 
Rt O,3SW ,6KOHM+-1ZTK50 
RESISTOR 
DRAlORIC SMA0207/22,6K-F-C 
Rl 0,35W 27,4KOHR+-1ITK50 
RES!STOR 
DRAlORIC SMA 0207 ,4K-F­
Rt Q SW 36,5KOHM+-1ITI<50 
RESISTOR 
DRAlORIC SMA020 
RL O,35W 60,41<0HM+ 
RESISTOR 
o RALORIC SMA0207/60 K- F-C 
Rt 0,35W 178 KOHM+-1 %TK5 0 
RE SI STOR 
ORA lOR I C SMA 1207/1781-
Rl O,3SW 10,2KOHM+-1%TK50 
RESISTOR 
DRAlORIC SMA/207/10,2K-F-C 
Rl O,35W 1,74KOHM+-1%TI<50 
RES! STOR 
DRAlORIC SMA0207/1 4K-F-D 
Rt 0 5W 10,OKOHM+- 50 
RESISTOR 
DRAtORIC SMA0207/10K-F-D 
Rl O,3SW 10,OKOHM+-1 1<50 
RESISTOR 
DRAlORIC 11 -f-D 

802.. 13 .. 01 SA 6 

Rt 083 

RL 0 .. 1480 

Rl 083.,,1516 

Rt 0 19 

RL 082",2583 

Rt 083 .. 1 6 

Rt 0 8 

Rt 083 w 

Rt 082 31 

Rl 

Rt :3 

RL 

enthalten in 
contained in 
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AI Datum Schalttaillista fUr 
Date Parts list for 

Sachnummer Blatt 
Stock No. Page 

EE 1~MODULATIONSGENERATOR 
16 0387 1 MOD.GENERATOR 802", 13.,01 SA 7 

5 

R 

R31 

R39 

R40 

R41 

R42 

R43 

R44 

1<45 

R46 

R47 

BenennunglBeschraibung 
Designation 

Rl O.,3SW 
RESl R 
DRAUHHC 

o 

7I'tOK-F-D 
Rl 0 .. 35W 17 
RESISTOR 

50 

D RAlORIC 
Rl 0 .. 3 
RES! R 
DRAtORIC 
Rl 0 5W 
RESISTOR 
DRAtORIC 
Rl. W 
RESISTOR 
DRAlORIC 
Rt 0 5W 
RESISTOR 
DRAtORIC 
Rt 0,35\01 
RESISTOR 
DRAtOI'HC 
Rt O,35W 
RESISTOR 
DRAtORIC 

02 111,4K-F-C 
,6KOHM+ K50 

SMA 0 
19,1KOHM+-

Sf'I'~A 

30,1KO 

SMA0201130,1K-F-C 
53,6KOHM+-1ZTK50 

SMA 0207153,6K-F-
2,61KOHM+-1%TKSO 

Rt 0 5W 8. 
RESISTOR 

SMA020 
6KOHM+ 

DRAtORIC 5"1.0207/8, -F-D 
Rl 0,35W4#64KOH~+-1%TK50 
RESISTOR 
DRALORIC SMA0201,6 F-C 
Rl 0.,35W 6,49KOHM+ %TK50 
RESISTOR 
DRAtORIC S"A020116,4 -F-D 
Rt 0,35\01 6,34KOHM+-1ZTKSO 
I( ISTOI( 
DRAtORIC S~A0207 34K-F-D 
Rt 0 5W 1,15KOHM+-1ZTK50 
RESISTOR 
DRAtORIC SMA02071 15K-f-D 
Rt 0,35W 1, KOHM+-1Z 50 
RESISTOR 
DRAtORIC SMA0207/1,21K-F-D 
Rl 0,35W 3,40KOHM+-1ZTK50 
RESISTOR 
DRAtORIC SMA0207 ,40K-F-D 

R49 Rt 0 W 1 KOHM+ Z 0 
RESISTOR 
DRAtORIC -F-D 

R50 Rt O,35W 2 0 
RESISTOR 
DRAtORIC SMA0201/ 3 -F-D 

RS1 RS O,3W OHM+ O%CERMET 
TRIMMING POTENTIOMETER 
BOURNS -1- SKOHM 

R52 Rt 0,35\01 50 
RESISTOR 
DRALORIC SMAO 12,0 D 

% 

Rl 

Sachnummer 
Stock No. 

R 0 1468 

Rt 0 

Rt .,15 

Rt 

Rt 083 ",,1639 

Rt 08-2 590 

Rl 083 .. 0903 

Rt 083 & 1 

Rt 082 .. 1687 

Rt 083 .. 1168 

Rt 083 .. 11 

Rt 083",1174 

083 .. ,0655 

Rt 083 .. 1000 

Rt ",0778 

RL 083",08 

RS 0 98 

RL ... 0 (; 

enthalten in 
contained in 



8IS 0 
R54 
RS5 

R56 

R57 

R5S 
\ 

R59 

R60 

R61 

R62 

R63 

R64 

R65 

R60 

R 

R6B 

R69 

R70 

R71 

2 

AI Datum Schaltteillista fUr Sachnummer Blatt 
Date Part:> list for Stock No. Page 

EE 1.MODULATIONS6ENERA R 
16 0387 1ST MOD.GENERATOR 802",5 3 .. 01 SA 8 

BenennunglBeschreibung 
Designation 

RL 0 5W 1KO "" ." 
RESISTOR 
DRALORIC 
RL 0",3 
RES! R 
DRALORIC 0 
RL 0,3 1 
RESISTOR 
DRALORIC 
RL 5W 100 0 

50 

M-f-

ME lLM-RESIS R 
DRALORIC SMA0207/1 f.l-f-
"RL 0,35W OH~'1+ %TK50 
RESISTOR 
RESISTA MK2 
RL 0 ... 3511430 ... 10 OHM+-1 a 
RESISTOR 
DRALORIC SMA0207/30,10HM-F 
RL 0",35W 10#,0 OHM+~1:TK50 
RESISTOR 
DRALORIC SftlA 100HM-f-D 
RL 0,35W 10",0 OHM+-1 50 
RESISTOR 
DRALORIC A02 1100HM-F-D 
RL 0 SW 3,83KOH~+-1%T 0 
RESISTOR 
l)RAlORIC SMA ,83K-F-D 
Rl O.,35W OOKOHM+-1% 0 
RESISTOR 
[)RALORIC SMA02071 OOK - F-D 
RL 0 5W 200KOHM+ %TK50 
RESISTOR 
DRALORIC Sf<YA0207/200K-F-D 
RL O,35W 200KOHI'4+-1%TK50 
RESISTOR 
DRALORIC SMA0207/200K-F-D 
Rl 0 5W18 0 OHM+-1 0 
RESISTOR 
DRALORIC SMA0207/18,20HM-F 
TRIMMWERT/SELE D 
Rl 0 ,00 OtH~+ %Tlt"50 
METALFIlMRESISTOR 
RESISTA MK2 2,00 OHM '1 
Rl O.,35W 6,81KOHM %11(50 
RESISTO R 
DRAtORIC SMA 0207/6,81K 
RG 1 .. 62KOHM+-'1 00 1206 
CHIP RESISTOR 
DRALORIC CGB 16 1, «OHM 
RL 0 5W 1Q.!"OKOHM+ %T1<50 
RESISTOR 
DRALORIC 
Rl 0 3 5 
RESISTOR 
() RAl OR Ie SMA 

RL 

RL 

Rt. 

RL 

RL 

RL 

D 
RL 

RL 

RL 

RL 

RL 

RL 

RL 

f) 

Rl 

a 
III 

RG 

1% 
RL 

RL 

Sachnummer 
Stock No. 

",21 

10 

10 

0 

a 13 

082 ",88 

082 

14 

",0826 

0 5 

083 5 

0 

099 .. 7931 

082 .. 2560 

006"" 

297 

Pt f?'? _ 71 n 

enthalten in 
contained in 

::: Rt Ii+ 



R74 

R75 

1<78 

R19 

Rao 

R81 

R82 

R 

R 

R86 

R8? 

Ra8 

R89 

R90 

AI Datum Schaltteillista fOr Sachnummer Blatt 
Date Parts list for Stock No. Page 

EE 1.ftODULATIONS6ENERA R 
16 0387 1 MOD.GENERA R 802.. 13 .. 01 SA 9 

BenennunglBeschreibung 
Designation 

TRIMMWERT/SELE EO 
RL 0 5W 453 OHM+ 
RESISTOR 
DRALORIC Q 
RL 0 III 
RESISTOR 
DRAloRIC SMA OHM-F-
Rl a 1 50 
RESISTOR 
DRALORIC 
Rl a 514 
RESISTOR 
D RIC 
RL 0 51$ 
RISTO R 
DRAlORIC SMA0207J64.90HM-F D 
Rl 0,35W 45,3 OHM+-1%TK50 
RESISTOR 
DRALORIC SMAQ201J OHM-F D 
Rl 0,35W26,7Q OHM+-1%TKSO 
RESI'STOR 
DRALORIC SMA0207/26,70HM-F D 
Rl 0,3SW 47 OHM+-1%TKSO 
RESISTOR 
DRAlORIC SMA I ,SOHM-F D 
RL O,3SW 100 OHM+ %TK50 
M lFILM-RESISTOR 
DRAtORIC SMAO 100/HM-¥-
Rt O,35W 2,OOKOHM+ %TK50 
RESISTOR 
DRAtORIC SMAOZ07 ,OOK-F-D 
Rt a SW 2,OOKOHM+-1%TK50 
RESISTOR 
DRAtORIC SMA020 Z,OOK-F-D 
Rt 0, W 3,57KOHM+-1%TK50 
RESISTOR 
DRAtORIC SMA0207 ,57K- D 
Rt 0 5W 2,OOKOHM+-1 KSO 
RESISTOR 
DRAtORIC SMA 0207 ,OOK-F-D 
Rl 0 5W 1KOHM+-1%TK50 
RESISTOR 
DRAtORIC SMA0207/1K-F-C 
Rl a 5W 3,57KOHM+-1%TK50 
RESISTOR 
DRAtORIC SMA 07,5 f-D 
Rt 0 5W 2,OOKOHM+ %T 0 
RESISTOR 
DRALORIC SMA0207/2,OOK-F-D 
RL 0 5W 3,57KOHM+ 50 
RESISTOR 
DRAtORIC SMA0207/3,5 -F-D 
Rl O,35W 1KOH %TK50 
RESISTOR 
DRALORIC 11K-F-C 

Sachnummer 
Stock No. 

RL a 

Rl 003 

RL .. o 

Rl 082 88 

RL 0&2.. 65 

Rt 082 07 

Rt a ,,65 

RL 083 .. 0826 

Rt 083.,08 

Rt 083 022 

Rl 083 

RL 082 60 

Rl 083 .. 1022 

Rl ",,0826 

RL 083 2 

Rl .. 21 
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AI Datum Schaltteilliste fur Sachnummer Blatt 
Date Parts list for Stock No. Page 

ROHDE&SCHWARZ EE 1 "MO{)UlATIONSGENERATOR 

Kennzeichen 
Component No. 

R91 

R92 

R93 

\11 

\12 

\13 

\14 

8IS/TO 

0 

'1111 

'1/12 

\115 

16 0387 1ST MOD.GENERATOR 

BenennungIBeschreibung 
Designation 

Rl O,.3SW 56 1<5 a 
RESISTOR 
DRALORIC -IF-C 
Rl 3SW 
RESISTOR 
DRALORIC SMAO 7/5 -f-D 
TRIr,i\MWE ISELECTED 
Rl 0 5W 1, OHM+-1 0 
RES! R 
DRALORIC 
IH. 0 
RESISTOR 
DRAlORIC SMA -f-( 

AE szx \1'1 I-D! 
ZENER DIODE 
VALVO BZX 9V1 
AD 11\1 48 75'1 0,1 UDI 
DIODE 
TEXAS INST 11\14448 GEGURTET 
AD 1N44.48 75\1 0,1511 UD I 
tHODE 
TEXAS INST 11\144 G RTET 
AE 8Z)(79/C:4\13 0,f?5W Z-O I 
ZENER DIODE 
VALVO BZ Ie 

AK BeY IX NPN 45V OMA 
TRANSISTOR 
SIEMENS BCY59IX 
AE BZX79/C4V3 O,SW Z-II 
ZENER DIODE 
VALVO 9ZX791 C4 \13 
AE BZX79/C4V3 0 W Z-OI 
ZENER DIODE. 
VALVO 8Z179/C4V3 
AD 1N4448 75'11 0,1 UDI 
DIODE 
TEXAS INST 1N4448 GEGURTET 

W1 DX KABEL 
CABLE 

11 FP S CKERL$INDIR.64POLIG 
64-PIN INSERT 
PA NDUIT 100-064 3 9 

X2FP BUCHSENlEISTE64P.ABGEW 
PANDU 100-06 /999 

1504 FJ EINBAUSTECKER SYST.SMB 
FIXE!> CONNECTOR 
ROSENBERG 1 02 

1505 FJ EINBAUSTECKER SYST.SMB 
FIXED CONNECTOR 
ROSEN8ER6 5601 D2 

RL 

RL 

RL 

AD 

AD 

AE 

AK 

liE 

AE 

AD 

FP 

FP 

FJ 

fJ 

802 .. 5713.. SA '10 

Sachnummar 
Stock No. 

082 2190 

11 

..,1 

012 .. 

012",0100 

012.0700 

012." 26 

010 ... 

012 .. 2426 

012 .. 2 

012 .. 0700 

802 .. 5888 

084 .. 0 0 

099 614 

116 

063,,5116 

enthalten in 
contained in 



AI Datum 
Date 

Schaltteiliiste fOr 
Parts list for 

ROHDE & SCHWARZ 1 6 0387 
EE 1.MODULATIONSGENERATOR 
1ST MOD~6ENERATOR 

Kennzeichen 
Component No. 

BenennunglBeschreibung 
Designation 

\I l W IRE -w RAP PIN 
WIRE-WRAP PIN 
BERG NR 
Vl WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR", 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR '" 
Vl WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR 

001 

01 

01 

\ll 

\ll 

\ll 

Sachnummer 
Stock No. 

? 

Sachnummer Blatt 
Stock No. Page 

713 .. 01 SA 11 

enthalten in 
contained in 

- ENDE 



A 

B 

C 
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F 
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0 
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OJ 
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'r 
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ACHTUNG: EGB! 
Elektrostatisch gefahr~ete 
Bauelemente erfordern eine 
besondete Handhabung. 

ATTENTION ESD! 
Efectrostatlc sensitIve 
devices reqUire a special 
handlmg. 

I 



35547 
K 38951 

12.86 PR 
11.87 IS 

Mofle ohne 
Toleranzangabe 

VARIANTENERKLARUNG IVERSION 
VAR02 -GRUNDAUSFUHRUNG IBASIC MODEL 
VAR04 -AUSFLJEHRUNG MIT C-NETZ MODIFKATlON 

Moflstab 1 1 
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5 Service Manual for RF Oscillator Module Including 
Reference Oscillator ~tion (OCXO) 
(See circuit diagram ~2.8835 S and block diagram) 

5.1 Function Description 

The module contains a frequency synthesizer which delivers a fre­
quency of 500 MHz to 1000 MHz with a resolution of 10 to 90 Hz. 
Two phase-locked loops are used for frequency synthesis. The in­
dividual loops are designated as RF loop and VCXO loop. The 
coarse spacing is generated in the RF loop and the fine spacing 
in the VCXO loop. The two phase-locked loops are synchronized 
with a crystal-stabilized reference frequency in order to obtain 
a stable output frequency. The output frequency is derived as 
follows: 

F=(M/N) x 400000+M x 200000 where M=2499 to 4999 
and N=3333 to 10000 

If e.g. a frequency of 750 MHz is set, then M=3749 and N=7498. 

A lOa-MHz crystal oscillator generates the reference source for 
the frequency synthesis. All frequencies generated on the module 
are derived from this crystal oscillator. To obtain even greater 
stability, this crystal oscillator can be synchronized in a 
phase-locked loop wi th an external 10-MHz reference or an oven­
stabilized 10-MHz crystal (option OXCO). 

5.1.1 Reference Section 

The tuning diode V512 is connected in series with the crystal 
(B500) in the lOa-MHz crystal oscillator. The frequency can be 
adjusted within a small range using a tuning voltage which is 
adjustable with trimmer R632. 

The oscillator frequency divided by lOis compared with the 
10-MHz signal of the external reference or the OCXO in the digi­
tal phase detector (D610) to bring it into synchronism. The pul­
ses generated by the phase detector are integrated by a diffe­
rence integrator (N620) into a DC voltage which is applied to the 
voltage-variable diode V512 as a tuning voltage. The tuning vol­
tage is controlled such that the two la-MHz signals at the phase 
detector always have the same phase. Switchover from self-oscil­
lating to synchronized operation of the 100-MHz crystal oscilla­
tor takes place automatically when using the option (OCXO). 
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5.1.2 VCXO Loop 

The 20-MHz signal from the reference unit is converted in the 
amplifier (V200) from ECL to TTL level and applied to the pro­
grammable !II divider. 

The !II divider is a decadic counter with 4 digits. The counter is 
incremented with each clock pulse. The preset input of the indi­
vidual counters is activated via the NAND gate (0202/2) when a 
count of 9999 is reached and the N divider is reset by the next 
clock pulse. Because a clock pulse is needed for loading the 
counter, it counts one step more than 9999. The required divider 
ratio at the output of the divider is therefore 10000 minus the 
initial count. If e.g. the divider ratio is to be N = 7498, 
(10000-749B) = 2502 must be loaded into the counter. This value 
is stored in BCD in the shift registers (0205, 0206). The output 
signal of the !II divider (2 to 6 kHz) is then mixed in the sub­
sequent phase locked mixer to 10.002 to 10.006 MHz. 

The voltage-controlled crystal oscillator (VCXO) consists of the 
oscillating transistor V230 and the resonant circuit elements 
B230, V232, L230, C232 and C233. The voltage-variable diode V232 
enables the frequency to be tuned in the range from 10.002 MHz to 
10.006 MHz. The oscillator signal is converted into a TTL level 
by 0250. The output of 0250 pin 10 is used to drive the divider 
D255 (100:1). The signal is applied from pin 1 of 0250 to an ac­
tive mixer D262 where it is converted down with 10 MHz from the 
reference section. The low intermediate frequency is applied via 
the lowpass filter R264, C264, R265, C265 to the comparator N260 
which converts the signal to TTL level for the digital phase de­
tector. 

The phase detector, consisting of D210 and 0202/4, compares the 
phase at pins 12 and 9. The signal at pin 12 is the output fre­
quency of the N divider. The phase detector generates positive 
pulses at pin 5 if the frequency at pin 9 is higher than that at 
pin 12. These pulses cause the tuning voltage to drop following 
the inverting integrator N220 in order to reestablish synchroni­
zation. If the phase-locked loop has locked, only very narrow 
pulses are present at pins 2 and 5 of phase detector D210. 
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5.1.3 RF Loop 

The output frequency range from 500 to 1000 MHz is generated in 
the RF loop. This range is divided amongst three oscillators. 

Range in MHz 

Osc. 1 
Osc. 2 
Osc. 3 

500 to 655 
655 to 825 
825 to 1000 

, Transistor 

V30 
V60 
V90 

With negative impedance at its base, the oscillating transistor 
reduces the damping of a series resonant circuit. The inductance 
of the resonant circuit is generated using a coaxial cable in or­
der to keep the microphony as low as possible. A voltage-variable 
diode is used for the tuning. The tuning voltage is applied to 
the cathode and the FM signal to the anode of the voltage-va­
riable diode via RF chokes. The output power of the oscillator is 
set by the oscillating transistor using the adjustable constant 
current. A switching stage with two transistors driven at TTL le­
vel switches on the operating voltage for the oscillator as well 
as a switching diode to decouple the RF in the forward direc­
tion. The decoupling amplifier (VI58) increases the output power 
of the oscillators from 0 dBm to 10 dBm. Following the decoupling 
amplifier, the signal is applied via an attenuator pad (RI60, 
R161) to output connector X310 and via a second pad (RI64, R165) 
and a hybrid amplifier (N300) to the M divider. 

The M divider is a programmable high-frequency divider with a 
fixed divider (0310) and a selectable divider (D315). D310 di­
vides the oscillator frequency by 4 down to between 125 and 250 
MHz. 0315 with the internal selector 11/10 operates together with 
auxiliary counter (0330) as a decadic counter stage in the 4-dig­
it M divider. 

D315 commences with the divider ratio of 11:1. The counters (D330 
and 0331) are incremented s imul taneously after 11 input pulses. 
Once 9 has been reached on the auxiliary counter (0330), it swit­
ches the divider (D315) to a ratio 10:1. The auxiliary counter 
remains at its final value. The pulses divided by 10:1 are then 
only counted by the main counter (D331, D332 and D333). Once the 
main counter has also reached 9, the divider is again set to 11:1 
by a reset pulse and the other dividers are set to the entered 
ratio. A new counting cycle can then commence. For example, if 
the dividing factor is 2654, the auxiliary counter and the main 
counter count 4 pulses and then the divider is switched from 11 
to 10. The divider divides the input frequency by 10 for the re­
maining factor of the main counter (=261). The input frequency 
must deliver 4 x 11+(265-4} x 10 = 2654 pulses for the complete 
counting cycle; this corresponds to the above dividing factor. 
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The M divider must be loaded with the difference between the fi­
nal count and the dividing factor because it counts upwards. Ten 
additional input pulses are used because the loading of the coun­
ters requires 1 clock pulse and the divider is set to a factor of 
10 during this period. For example, if the divider ratio is to be 
M = 2654, then (10009-2654)=7355 must be loaded into the coun­
ter. This value is stored in BCD code in the shift registers 
(D360 and 0365). 

With FM switched off, the output signal of the M divider 
(approx. 50 kHz) is directly applied to the phase detector (D390) 
via a gate (D371). The phase detector compares this signal with 
the frequency of the VCXO loop divided by 200 and readjusts the 
RF oscillator using the subsequent integrator (N400) if there is 
a difference in phase. If FM is switched on, the control band­
width should be small to enable frequency modulation with low mo­
dulation frequencies. This is achieved by switching over the in­
tegrator time constants and reducing the phase detector current. 
Furthermore, the input frequency of the phase detector is divided 
by 5 using divider (D370). 

5.1.4 Control and Diagnosis 

The module is controlled via a serial interface. The data for a 
complete setting are stored in 6 shift register Ies (D360, D365, 
D205, 0206, D2, D18). 

Eight different test points on the module can be polled by the 
multiplexer (D15) for diagnostic purposes. The tuning voltages of 
the oscillators are also constantly monitored by window discrimi­
nators (N240, N440, N660) and the loop-OK line is set to Low if 
the 1 imi ts are violated. 
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5.2 Testing and Adjustment 

5.2.1 Adjusting the 100-MHz Crystal Oscillator 

+ Plug the module onto the service adapter (included in service 
kit). Remove the OCXO option if fitted. 

+ Connect a voltmeter to anode V506. Adjust the voltage for mini­
mum (9.5 to 11.2 V) using L500. 

+ Connect a voltmeter to X11 (j umper X 11 remains inserted) and a 
frequency counter to RF connector X304. Set the frequency to 
100 MHz ±100 Hz using trimmer R632. The voltage at xll is to be 
8 ±l.S V. Change L512 to 0.18 ~H if the voltage is too high and 
to 0.27 ~H if the voltage is too low (trimming value). 

+ Carry out the fine adjustment with the module closed. Adjust 
the frequency to 100 MHz ±SO Hz using trimmer R632. 

5.2.2 Testing the Synchronization with an External 
lO-MHz Reference Frequency 

+ Set instrument to "External reference frequency". 

+ Connect frequency counter to RF connection X304. 

+ Apply a frequency of 10 MHz with a level of -7 dBm to connector 
REF 10 MHz. Operate the signal generator and the frequency 
counter with the same reference frequency. The output frequency 
at X304 must change from 99.99995 MHz to 100.0005 MHz when the 
input frequency changes from 9.999995 MHz to 10.005 MHz. 

5.2.3 Adjusting the Reference Oscillator Option (OCXO) 

+ Set instrument to "Internal reference frequency". 

+ Wait 15 minutes for instrument to warm up. 

+ Connect calibrated frequency counter to X304. 

+ Adjust the frequency to 100 MHz ±5 Hz using trimmer "REF. 
FREQ. OPTION". 
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5.2.4 Testing the VCXO Loop 

a) Instrument setting: frequency 500.1 MHz. 

+ The tuning voltage at X6 must be > 3 V. 
+ The frequency at X3 must be 10.002 MHz. 

b) Instrument setting: frequency 500.3 MHz . 

.,. The tuning voltage at X6 must be > 12 V. 
+ The frequency at X3 must be 10.006 MHz. 

5.2.5 Frequency Adjustment of the RF Oscillators 

.,. Apply a DC voltage of 2 V ±0.1 V to X9/2 and 3. 

+ Connect an RF analyzer or a frequency counter to RF connection 
X310. 

+ Set trimmers R49, R79, Rl09 to maximum current . 

.,. Adjust the frequency according to the following table using 
trimmers C21, C51 and C8l: 

Instrument setting Frequency at X310 Trimmer 

520 MHz 500 MHz + 5 MHz C21 
700 MHz 655 MHz + 5 MHz C5l 
900 MHz 825 MHz + 5 101Hz C8l -
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5.2.6 Testing the RF Loop 

+ Connect a frequency counter and a power meter to RF connection 
X310. Check the level and the frequency with the following in­
strument settings. 

+ Frequency setting on instrument: 501 MHz 
654 MHz 
656 MHz 
824 MHz 
826 MHz 

1000 MHz 

+ The frequency must agree with the setting. 

+ The level must be 0 dBm ±3 dB. 

+ The tuning voltage at X9 must be between 2 and 20 V. 

5.2.1 Testing the Spurious PM 

Test the spurious FM with the module closed. 

+ Connect modulation analyzer to RF connection X310. 

+ Set various frequencies between 500 and 1000 MHz on the 
instrument and measure the spurious FM. 

+ The spurious FM (weighted to CCITT, RMS) must be < 8 Hz. 
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5.3 Troubleshooting 

Troubleshooting can be readily carried out using the DC voltages 
and signal levels specified. The inductors L30, L60 and L90 must 
be checked if the RF oscillators have a high microphony sensiti­
vity. The inductors must be positively adhered to the circuit 
board. 

5.3.1 DC Voltage Values 

Source VSOO loS V ± o. S V 

Emitter V540 2.2 V ± 0.3 V 

N520/pin 1 1 3.8 V ± 0.5 V 

N570/pin 1 1 3.8 V ± O. S V 

Emitter V230 6.8 V ±1 V 

D260/pin 6 8.6 V ± 1 V 

N400/pin 3 2.S V ± 0.3 V 

Emitter V30, V60, V90 -9 V ±1.S V 

Collector V158 6.S V ± 1 V 

802.8835.02 5.9 E-1 



5.3.2 Signal Level 

N520/pin 7 100 MHz EeL 

N580/pin 7 10 MHz TTL 

D202/pin 3 20 MHz TTL 

Pl 2 to 6 kHz TTL 

P2 2 to 6 kHz TTL 

X3 10,002 to 10,006 MHz approx. 4 Vpp 

X7 10 MHz approx. 30 mVpp 

N260/pin 3 2 to 6 kHz 50 to 150 mVpp 

X8 50 kHz TTL 

P3,P4 50 kHz (10 kHz with FM) TTL 

5.3.3 RF Level 

The RF levels have been measured using a 500-n probe. 

P5 500 to 655 MHz -12 to -3 dBm 

P6 655 to 825 MHz -10 to 0 dBm 

P7 825 to 1000 MHz -12 to -5 dBm 

P8 500 to 1000 MHz +5 to +10 dBm 

P9 500 to 1000 MHz -4 to +5 dBm 

Pl0 500 to 1000 MHz -12 to -5 dBm 

Pl1 500 to 1000 MHz -6 to +2 dBm 

P12 125 to 250 MHz +4 to +9 dBm 
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5.3.4. Testing the Control Signals for the M Divider 

Frequency Control signals at 
setting on 
instrument D365 D360 

(MHz) 11 12 1 3 14 7 6 5 4 1 1 12 1 3 14 7 6 5 4 
- - - - - - i_ I-- - - - - - - !-

80-2 (1) 1 1 0 0 0 0 0 (1) 0 (1) (1) (1) ill 0 0 
801.8 0 1 1 0 11) 11) (1) (1) 11) 11) (2) (1) (1) 0 0 1 
801.6 (2) 1 1 11) 11) 11) 0 (2) (2) (2) (1) 0 0 0 1 0 
801. 2 0 1 1 Q) (2) (2) (2) (1) 0 Q) 0 (2) 0 1 12) 0 
800.4 12) 1 1 (1) 0 0 Q) 0 Q) 0 0 0 1 0 12) 12) 
800 (1) 1 1 12) (1) 0 (1) (1) (1) ill (2) 1 0 (1) (2) (2) 
798 ill 1 1 (2) (1) (1) (1) 0 (2) (1) 1 (1) 0 11) 0 0 
794 11) 1 1 0 11) 11) 0 0 (1) 1 (/) 11) 11) 11) 11) 11) 
786 (/) 1 1 (/) 0 (1) (1) (/) 1 (1) 0 0 (Il 0 12) 0 
782 0- 1 1 0 (2) (1) (1) 1 (1) (Il 0 11) (Il 11) (Il 0 
762 ill 1 1 0 ill ill 1 (2) ill (I) ill ill ill 11) (2) 12) 
722 12) 1 1 (I) (2) 1 (I) (/) (I) 12) 12) 0 12) (I) 0 (2) 
642 0 1 1 0 1 0 12) (I) 0 ill (Il 0 ill (1) 0 (1) 
842 ill 1 i1l 1 1 (I) (I) (/) (/) (/) (/) (/) (/) (1) (I) (/) 

5.3.5 Testing the Control Signals for the N Divider 

Frequency Control signals at 
setting on 
instrument D206 D205 

(MHz) 11 12 13 14 7 6 5 4 1 1 12 13 14 7 6 ·5 4 
- - - - - - - i_ I-- - - - - - - .-

500.1 i1l (2) (/) i1l (2) (/) (/) (/) 0 0 0 0 0 0 0 0 
500.6002 0 1 0 1 0 0 0 (/) i1l i1l i1l i1l i1l i1l i1l 1 

1000 i1l 0 i1l 0 i1l i1l i1l 0 0 i1l 0 0 i1l (/) 1 12) 
999.8 i1l i1l 0 i1J i1J i1l i1l i1l (1) i1l i1l ill i1l 1 i1l 11) 
999.4 i1l i1l i1l i1l i1l i1l i1l (/) (/) i1l (/) i1l 1 i1l i1l i1l 
999.2 i1l i1l (/) (/) (2) (/) i1l (/) i1J 0 i1J 1 0 0 0 0 
998.2 0 0 i1J i1J (1) i1J i1J (I) (I) i1J 1 (/) (1) 0 (1) (1) 

996.2 (1) (1) 0 (1) (1) (1) (1) (2) (1) 1 (1) (1) (/) (/) (/) (/) 
992.2 (1) (1) (/) 0 i1J i1J (/) (1) 1 (/) i1l i1l i1l (/) i1l (/) 
990.2 i1l (/) (/) i1l i1J (/) i1J 1 i1J (/) (/) (/) (/) i1l i1l (/) 
980.2 (/) i1l (/) i1l i1l i1J 1 (1) (/) i1l (/) i1l i1l i1l i1J i1l 
960.2 i1J i1l i1J i1l i1l 1 i1l (/) (/) i1l i1l i1l i1l i1l i1J i1J 
920.2 i1l i1l i1l (2) 1 (/) i1l (1) (1) i1l i1l i1l (/) i1l (/) (/) 
900.2 (/) (I) (/) 1 (/) i1l (1) (1) (/) (1) (1) (1) (1) i1l (/) i1l 
800.2 (/) (2) 1 i1l i1l (/) (2) (2) i1l (2) (2) (/) (1) (1) i1l i1l 
600.2 i1l 1 i1l (1) (/) (1) (1) i1l (1) (1) (2) i1l i1l i1l (/) (/) 
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5.4 Interfaces 

P3 IillJ E!l 
~X6 

@P2 

P4 XB 
~X3 

@P1 

§X4 

rrr:IJX9 X2 
~ 

0 
0 0 C81 
(21 (51 LSOO 

0 

~~Xll 
[§J 

[§J [§J X12 
R49 R632 

R79 Rl09 LJ! 

I 
u w I I . '::1- .t::J . L:J .. 

X310 X30S X304 X303 X302 

Xl 

Bild 5-2 Location of the inputs/outputs and trimmers 

Terminal Designation 

X302 REF. INT/EXT 

X303 10-MHz clock 

X304 100-MHz ref. 

X305 100 MHz La 

X310 RF output 

X1. 3 Loop OK 

Xl.23 Test 

X1. 31 FM input 

Serial interface 

X1.6 
X1. 8 
Xl. 10 

802.8835.02 

Strobe 
Data 
Clock 

Frequency Level 

10 MHz o dBm ±3 dB 

10 MHz TTL 

100 MHz 0 dBm ±3 dB 

100 MHz 0 dBm ±3 dB 

500 to 1000 MHz a dBm ±3 dB 

DC 0 to +5 V 

DC 0 to +5 V 

50 Hz to 100 kHz a to 1 Vrms 
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) Kennzeichen 
Component No. 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

E230 EQ 10,006 MHZCL30HC49-1D3 EQ 090.2366 
QUARTZ CRYSTAL UNIT 
QUARZKERAM N. R&S SACHNUMMER 

B500 EQ 100,OOOMHZ (5.)HC-43/U EQ 950.6346 
NUR VAR : 02 
QUARTZ CRYSTAL UNIT 
QUARZKERAM N. R&S SACHNUMMER 

E500 ED QUARZ MIT THERMOSTAT 802.7145 
NUR VAR : 04 

C3 CC 10NF-20+50%7X8R4DOO CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C4 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C6 CC 470PF+-5%50V NPO 1206 CC 099.8515 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A471JFA 

C9 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

CI0 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 

Cl1 
WlMA MKS/2/63/0,lUF/5% 
CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 

C12 
WlMA MKS/2/63/0,lUF/5% 
CE 10 UF+-20%25V 7X 5X11 CE 023.5980 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 3 10/25 20% 

C13 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

C15 CC 470PF+-10%3X4R2000 CC 087.6993 
CAPACITOR 
VALVO 2222 63051 471 

C16 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 

C17 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C18 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C19 CC 47PF+-2%5X6NPO CC 087.6506 
CAPACITOR 
VALVO 2222 678 10479 

C20 CC 47PF+-5550V COG 1206 CC 099.8496 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A470JFA 

C21 CT 13PF 7RDX13TK50 250V CT 450.7283 
TRIMMER 
TEKELEC LUFTTRAT54 0 0 

.•...••.... .£ •.•. 

enthalten in 
contained in 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C22 CC 270PF+-5%50V NPO 1206 CC 099.8867 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A271JFA 

C23 CC 270PF+-5%50V NPO 1206 CC 099.8867 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A271JFA 

C24 CC 47PF+-5550V COG 1206 CC 099.8496 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4 70JFA 

C27 CC 6PF+-0,5PF50V NPO CC 099.8709 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A6RODFA 

C29 CC 10PF+-0,5PF50VNPO 1206 CC 099.8480 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206AI00DFA 

C30 CC 6PF+-0,5PFSOV NPO CC 099.8709 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A6RODFA 

C31 CC 8PF+-0,5PF50V NPO 1206 CC 099.8721 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A8RODFA 

C33 CC 8PF+-0,5PF50V NPO 1206 CC 099.8721 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A8RODFA 

C34 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
V I TR)l.J'!ON VJ1206A220JFA 

C35 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C38 CC 330PF+-IO%3X4R2000 CC 087.6970 
CAPACITOR 
VALVO 2222 63051 331 

C40 CC 4,7NF+-IO%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

C41 CE 4,7UF+-20%20V 7X 4X 8 CE 022.8110 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 2 4,7/20 20% 

C48 CE 1,OUF+-20%35V 5X 4X 7 CE 022.8185 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 1 1/40 20% 

C49 CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C50 CE 47UF-10+50% ~OV 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 247 G 

C51 CT 9,2PF TAUCHTR.RD 7X12 CT 025.7367 
AIR-TYPE TRIMMER 
TEKELEC LUFTTRAT5200 

C52 CC 270PF+-5%5DV NPO 1206 CC 099.8867 
CERAMIC CHIP CAPACITOR 
VITR.AMON VJ1206A271JFA 

C53 CC 270PF+-5%50V NPO 1206 CC 099.8867 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A271JFA 

+ 
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~: 04 1087 
) Kennzeic:hen 

Component No. 

C54 

C55 

C59 

C60 

C61 

C63 

C64 

C65 

C68 

C70 

cn 

C8l 

C82 

C83 

C87 

C89 

C90 

C91 

! C92 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

CE 10UP -10+50% 63V 9X13 CE 022.7650 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEK10/63 
CC 10PF+-O,5PFSOVNPO 1206 CC 099.8480 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A100DFA 
CC 5PF+-O,SPF50V NPO 1206 CC 099.8696 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206ASRODFA 
CC 4PF+-0,25PFSOV NP01206 CC 099.8680 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4ROCFA 
CC 2PF+-O,25PF50V NP01206 CC 099.8673 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A2ROCFA 
CC 5PF+-0,5PF50V NPO 1206 CC 099.8696 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206ASRODFA 
CC 22PF+-5%SOV NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 
CC 10NF-20+S0%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 330PF+-10%3X4R2000 CC 087.6970 
CAPACITOR 
VALVO 2222 63051 331 
CC 4,7NF+-10%6X9R2000 CC 087.7102 

. CAPACITOR . 
VALVO 2222 63051 472 
CE 4,7UF+-20%20V 7X 4X 8 CE 022.8110 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 2 4,7/20 20% 
CT 9,2PF TAUCHTR.RD 7X12 CT 025.7367 
AIR-TYPE TRIMMER 
TEKELEC LUFTTRAT5200 
CC 270PF+-5%50V NPO 1206 CC 099.8867 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A271JFA 
CC 270PF+-5%50V NPO 1206 CC 099.8867 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A271JFA 
CC 3PF+-O,25PF50V NP01206 CC 099.8350 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A3ROCFA 
CC 10PF+-0,5PF50VNPO 1206 i CC 099.8480 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A100DFA 
CC 2PF+-O,25PF50V NP01206 CC 099.8673 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A2ROCFA 
CC 2PF+-0,25PF50V NP01206 CC 099.8673 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A2ROCFA 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

C93 

C94 

C95 

C98 

C99 

ClOD 

C1l6 

Cl39 

Cl40 

CI4l 

C156 

C160 

C162 

C200 

C201 

BIS/TO 
C211 
C212 

C220 

C221 

Benennung/Seschreibung 
Designation 

Sachnummer 
Stock No. 

CC 3PF+-0,25PFSOV NP01206 CC 099.8350 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A3ROCFA 
CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 
CE 4,7UF+-20%20V 7X 4X 8 CE 022.8110 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 2 4,7/20 20% 
CC 330PF+-10%3X4R2000 CC 087.6970 
CAPACITOR 
VALVO 2222 63051 331 
CC 4PF+-0,25PF50V NP01206 CC 099.8680 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4ROCFA 
CC 4,7NF+-10%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 
CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 
CC 330PF+-10%3X4R2000 CC 087.6970 
CAPACITOR 
VALVO 2222 63051 331 
CE 1,OUF+-20%35V 5x 4X 7 CE 022.8185 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 1 1/40 20% 
CC 1NF+-IO%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10PF+-0,5PF50VNPO 1206 CC 099.8480 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A100DFA 
CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 2,2NF+-IO%5X6R2000 CC 087.7060 
CAPACITOR 
VALVO 2222 63051 222 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

CC 27PF+-2%4X5NPO CC 087.6470 
CAPACITOR 
VALVO 2222 678 10279 
CK 1UF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/1UF/10% 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

1087 
Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

C348 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C360 CC 220PF+-2%6X7N750 CC 087.6941 
CAPACITOR 
VALVO 2222 678 58221 

C362 CC 47PF+-2%5X6NPO CC 087.6506 
CAPACITOR 
VALVO 2222 678 10479 

C364 CC 47PF+-2%5X6NPO CC 087.6506 
CAPACITOR 
VALVO 2222 678 10479 

C366 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 

C367 

C370 

C371 

C380 

C390 

C400 

C401 

C402 

CHO 

C411 

C412 

CH3 

C426 

C450 

VALVO 2222 63051 640511 3 
CC lONF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7XBR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 081.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CK rOONF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 
CK 470NF+-5%63V5RM MKT CK 099.2975 
CAPACITOR 
WIMA MKS2/63/0,47UF/S% 
CE 22UF-10+50% 63V 9X13 CE 006.7120 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 222 J 
CK 470NF+-10%160V27X7X17 803.0721 
WlMA MKP10 O,47UF160V 0% 
CC 4,7NF+-10%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 
CK 470NF+-IO%160V27X7X17 803.0721 
WIMA MKP10 0,47UF160V 0% 
CC 1,5PF+-O,25PF3X4P100 CC 087.6193 
CAPACITOR 
VALVO 2222 678 03158 
CK 220NF+-IO%160V18X7X14 803.0496 
MET.POLYPROP.CAPACITOR 
WlMA MKPIO O,22UF160V 0% 
CC 470PF+-5%50V NPO 1206 CC 099.8515 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A471JFA 

enthalten in 
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Kennzeichen Benennung/Bescnreibung Sachnummer enthahen in 
Component No. Designation Stock No. contained in 

C461 CC 470PF+-5%50V NPO 1206 CC 099.8515 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A471JFA 

C501 CC 18PF+-2%3X4NPO CC 087.6458 
CAPACITOR 
VALVO. 2222 678 10189 

C503 CC 2,2NF+-10%50VX7R 1206 CC 099.8444 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y222KFA 

C504 CE 47UF-IO+50% 40V 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 247 G 

C505 CC INF+-IO%50VX7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI02KFA 

C506 CC 2,2NF+-IO%50VX7R 1206 CC 099.8444 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y222KFA 

e507 CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C50B CC 220PF+-5%50V NPO 1206 CC 099.8850 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A221JFA 

C509 CC 15PF+-2%3X4NPO CC 087.6441 
CAPACITOR 
VALVO 2222 678 10159 

C510 CC INF+-10%50VX7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 

C515 CC 2,2NF+-I0%50VX7R 1206 CC 099.8444 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y222KFA 

C516 CC 10PF+-O,25PF3X4NPO CC 087.6429 
CAPACITOR 
VALVO 2222 678 09109 

C520 CC 2,2NF+-10%50VX7R 1206 CC 099.S444 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y222KFA 

C525 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C530 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C540 CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

CSSO CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C551 CC 1NF+-IO%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C561 CC B,2PF+-O,25PF3X4NPO CC 087.6412 
CAPACITOR 
VALVO 2222 678 09828 

802.8835 01 SA BL 8+ 



Kennzeichen 
Component No. 

C562 

C570 

C575 

C576 

C578 

CS79 

C580 

CSB1 

CS82 

CS83 

CS85 

C586 

CS90 

C591 

C594 

C595 

C596 

CS97 

CS98 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

CC 18PF+-2%3X4NPO CC 087.6458 
CAPACITOR 
VALVO 2222 678 10189 
CC 1NF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640S11 3 
CC 100PF+-2%6X9NPO CC 087.6S41 
CAPACITOR 
VALVO 2222 678 10101 
CC INF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC INP+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 100PF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 
CC 15PF+-S%50V NPO 1206CC 099.8750 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A150JFA 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC lONF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC INF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 82PF+-5%50V NPO 1206 CC 099.8821 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A820JFA 
CC 4,7NF+-IO%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 
CC 330PF+-IO%3X4R200C CC 087.6970 
CAPACITOR 
VALVO 2222 63051 331 
CC 680PF+-10%4X5R2000 CC 087.7019 
CAPACITOR 
VALVO 2222 63051 681 
CC 4,7NF+-10%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

enthalten in 
contained in 
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Kennzeicnen 
Component No. 

C599 

C600 

e601 

C602 

C603 

C604 

C610 

C620 

C621 

C622 

C623 

C630 

C631 

C633 

C634 

C640 

C641 

C642 

C650 

Datum':-, < •.••..•.••••.. 
"Date':-' 

1087 
Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

CC 330PF+-10%3X4R2000 CC 087.6970 
CAPACITOR 
VALVO 2222 63051 331 
CC 560PF+-10%3X4R2000 CC 087.7002 
CAPACITOR 
VALVO 2222 63051 561 
LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 
LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 
LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 
CC 1NF+-I0%50VX7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CK lUF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WIMA MKS2/50/1UF/10% 
CE 22UF-I0+50% 63V 9X13 CE 006.7120 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 222 J 
CC 470PF+-10%3X4R2000 CC 087.6993 
CAPACITOR 
VALVO 2222 63051 471 
CK 1UF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/1UF/IO% 
CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 1NF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 68PF+-5%50V NPO 1206 CC 099.8815 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A680JFA 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 100PF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 676 10101 

Blatt 
. 'Page, 

enthalten in 
contained in 
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) Kennzeichen Benennung!Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C667 CC 47PF+-5550V COG 1206 CC 099.8496 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A470JFA 

C66S CK 1UF+-I0%50VSRM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/1UF/10% 

C700 LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 

Dl ElL MM74HC4051N 8CH.AN.MUX ElL 099.9670 
8CH.ANALOG MUX/DEMUX 
NSC MM74HC4051N 

D2 ElL CD4094ElF SBIT SH.REG ElL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D15 BL MM74HC4051N 8CH.AN.MUX BL 099.9670 
8CH.ANALOGMUX/DEMUX 
NSC MM74HC4051N 

D18 13L CD4094BF BBlT SH.REG BL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D54 BO LT337AH -ADJOA5 VREGL 803.6665 
VOLTAGE REGULATOR 
LIN.TECHN. LT337AH 

D150 BO UA78M12HC+12VOA5 VREGL BO 569.3155 
VOLTAGE REGULATOR 
FAIRCHILD MA78M12HC 

D200 BL 74F162PC BCD DEC. COUNT BL 099.9892 
BCD DECADE COUNTER 
FAIRCHILD 74Fl62APC 

D202 BL MM74HCOON 4X2IN.NAND BL 571.3194 
QUAD 2-INPUT NAND GATE 
MOTOROLA MC74HCOON 

D203 BL 74F162PC BCD DEC. COUNT BL 099.9892 
BCD DECADE COUNTER 
FAIRCHILD 74F162APC 

D205 BL CD4094BF 8BIT SH.REG BL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D206 BL CD4094BF 8EIT SH.REG BL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D207 EL MM74HC162N DEC. COUNT. EL 099.9570 
SYNC. DECADE COUNTER 
NSC MM74HC162N 

D208 EL MM74HC162N DEC. COUNT. BL 099.9570 
SYNC. DECADE COUNTER 
NSC MM74HC162N 

D210 BL MM74HC107N 2XJK-FF CL EL 099.9534 
DUAL J-K FLIPFLOP W.CLEAR 
NSC MM74HC107N 

D250 EL SN74LS02N 4/2INP.NOR 266.4658 
IC NOR GATE SN74LS02N 
TEXAS SN74LS020N 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No, Designation Stock. No, contained in 

D255 BL MM74HC390N 2X4B.COUNT BL 099.9640 
DUAL 4-BIT DECADE COUNTER 
NSC MM74HC390N 

D260 BO MC1496L MOD/DEMOD BO 473.9024 
MODULATOR/DEMODULATOR 
MOTOROLA MC1496L 

D310 BL CA3199ESEL 4:1 DIVID 801.8354 
DIVIDER 

D315 BL SPB647BDG10:1DIVID UHF BL 300.6747 
DIVIDER 
PLESSEY SP8647BDG 

D320 BL 74FOOPC 4X2IN.NANDG BL 344.6659 
QUAD-NAND-GATE 
FAIRCHILD 74FDOPC 

D330 BL 74F162PC BCD DEC. COUNT BL 099.9892 
BCD DECADE COUNTER 
FAIRCHILD 74F162APC 

D331 BL 74F162PC BCD DEC. COUNT BL 099.9892 
BCD DECADE COUNTER 
FAIRCHILD 74F162APC 

D332 BL 74F162PC BCD DEC.COUNT BL 099.9892 
BCD DECADE COUNTER 
FAIRCHILD 74F162APC 

D333 BL 74F162PC BCD DEC. COUNT BL 099.9892 
BCD DECADE COUNTER 
FAIRCHILD 74F162APC 

D360 EL CD4094EF 8EIT SH.REG BL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D365 EL CD4094BF BBIT SH.REG BL 41B.0064 
SHIFT REGISTER 
RCA CD4094BF 

D370 EL MM74HC390N 2X4B.COUNT BL 099.9640 
DUAL 4-BIT DECADE COUNTER 
NSC MM74HC390N 

D371 BL MM74HC02N 4X2IN.NORG BL 571.3142 
QUAD 2-INPUT NOR GATE 
MOTOROLA MC74HC02N 

D380 BL MM74HC74N 2XD-FLIPFL BL 571.3171 
DUAL D FLIP-FLOP 
NSC MM74HC74N 

D390 BL MM74HCI07N 2XJK-FF CL BL 099.9534 
DUAL J-K FLIPFLOP W.CLEAR 
NSC MM74HCI07N 

D395 BL MM74HCOON 4X2IN.NAND ElL 571.3194 
QUAD 2-INPUT NAND GATE 
MOTOROLA MC74HCOON 

D400 BL MM74HC02N 4X2IN.NORG BL 571.3142 
QUAD 2-INPUT NOR GATE 
MOTOROLA MC74HC02N 

DUO BJ IH401AJE 4X ANALOGSCH BJ 334.3870 
ANALOG SWITCH 
INTERSIL IH401AJE 

D530 BL MCI013BL 4B.COUNTER ElL 564.8407 
COUNTER 
MOTOROLA MCI0138L 

+ 



Kennzeichen 
Component No. 

I D590 

D610 

D630 

D670 

L21 

L23 

L24 

L26 
L31 

L50 

L51 

L53 

, L54 

L56 
L61 

L81 

L83 

1.84 

L86 
L91 

Benennung/Beschreibung 
Designation 

BL SN74LS04N 6/INVERTER 
HEXINVERTER 
TEXAS SN74LS04N 
BL MC4044P PHASE-L-L 
PHASE LOCKED LOOP 
MOTOROLA MC4044P 
BJ TL604CP 2X ANALOGSCH 
ANALOG SWITCH 
TEXAS INST TL604CP 
SR 5V2000HM 1MAL UM 1 
REED RELAY 
ELECTROL RA 30421051-02 

LD O,33UH10%O,220HMO,830A 
CHOKE 
DELEVAN DROSSEL1025--08 
LD 0,33UHIO%0,220HMO,830A 
CHOKE 
DELEVAN DROSSEL1025--08 
LD O,39UHIO%O,300HMO,710A 
CHOKE 
DELEVAN DROSSELI025-10 
LL SPULE 
LD O,33UHIO%0,220HMO,B30A 
CHOKE 
DELEVAN DROSSELI025--0B 
1.D O,22UH10%O,140HMl,045A 
CHOKE . 
DELEVAN DROSSEL1025-04 
LD O,22UHIO%0,140HMl,045A 
CHOKE 
DELEVAN DROSSEL1025-04 
LD O,22UH10%O,140HMl,045A 
CHOKE 
DELEVAN DROSSEL1025-04 
LD 0,33UHIO%O,220HMO,830A 
CHOKE 
DELEVAN DROSSELI025--08 
LL SPULE 
LD O,22UHIO%O,140HMl,045A 
CHOKE 
DELEVAN DROSSELI025-04 
LD 0,15UHIO%0,100HM1,230A 
CHOKE 
DELEVAN DROSSEL1025-00 
LD 0,15UHIO%0,100HM1,230A 
CHOKE 
DELEVAN DROSSELI025-00 
LD 0,15UHIO%O,100HM1,230A 
CHOKE 
DELEVAN DROSSEL1025-00 
1.1. SPULE 
LD O,15UHIO%O,100HM1,230A 
CHOKE 
DELEVAN DROSSEL1025-00 

Sachnummer 
Stock No. 

266.2010 

BL 443.2980 

BJ 300.6199 

SR 267.5364 

LD 067.2B05 

LD 067.2805 

LD 067.2811 

802.7474 
LD 067.2805 

LD 067.2786 

LD 067.2786 

LD 067.2786 

LD 067.2805 

802.7422 
LD 067.2786 

LD 067.2763 

LD 067.2763 

LD 067.2763 

802.7516 
LD 067.2763 

enthalten in 
contained in 

802.6455 

802.6455 

802.6455 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

L140 LD 0,33UH1O%O,220HMO,830A LD 067.2805 
CHOKE 
DELEVAN DROSSEL1025--08 

L156 LD l,OOUH1O%l,OOOHMO,390A LD 067.2863 
CHOKE 
DELEVAN 1025-20 

L230 LD 15,OUH1O%2,800HMO,157A LD 067.3001 
CHOKE 
DELEVAN DROSSEL1025-48 

L255 LD 220 UH10%21,OOHMO,052A LD 067.3147 
CHOKE 
DELEVAN DROSSEL1025-76 

L259 LD 4,70UH10%1,200HMO,239A LD 067.2940 
CHOKE 
DELEVAN DROSSEL1025-36 

L304 LD 1,50UH10%0,220HMO,560A LD 067.2886 
CHOKE 
DELEVAN DROSSEL 1025-24 

L347 LD 2,20UH10%O,400HMO,415A LD 067.2905 
CHOKE 
DELEVAN DROSS'ELI025-28 

L348 LD 2,20UHIO%0,400HMO,415A LD 067.2905 
CHOKE 
DELEVAN DROSSELI025-28 

L349 LD 2,20UHIO%0,400HMO,415A LD 067.2905 
CHOKE 
DELEVAN DROSSELI025-28 

L500 LD 115NH/22PF Q50 ALUKERN 807.3077 
COIL-CORE 
TaKa E521 AN-070023 

L501 LD O,39UH10%0,300HMO,710A LD 067.2811 
CHOKE 
DELEVAN DROSSEL1025-10 

L512 TRIMMWERT / SELECTED 
L550 LD 4,70UH1O%l,200HMO,239A LD 067.2940 

CHOKE 
DELEVAN DROSSEL1025-36 

L561 LD O,39UH10%O,300HMO,710A LD 067.2811 
CHOKE 
DELEVAN DROSSEL1025-10 

L575 LD 4,7DUH10%l,200HMO,239A LD 067.2940 
CHOKE 
DELEVAN DROSSEL1025-36 

L579 LD 0,047 UH 10% 249.5995 
CHOKE 
INDUSTRIA BAUREIHE1025,O,04 

L595 LD 1,OOUH1O%l,OOOHMO,390A LD 067.2863 
CHOKE 
DELEVAN 1025-20 

L599 LD l,OOUH1O%l,OOOHMO,390A LD 067.2863 
CHOKE 
DELEVAN 1025-20 

L600 LD O,47UH10%0,350HMO,660A LD 067.2828 
CHOKE 
DELEVAN DROSSEL1025-12 

Rn? RR1~ n1~. Rr.14+ 



Kennzeichen 
Component No. 

L633 

NIO 

N22D 

N240 

N260 

N300 

N400 

N440 

N520 

N570 

N580 

N620 

N650 

N660 

PI 

BIS/TO 
P4 

RI 

R2 

Benennung/Besc;hreibung 
Designation 

LD 0,33UHIO%O,220HMO,830A 
CHOKE 
DELEVAN DROSSELI025--08 

BO NE5532AFE 2XL.N.OPAMP 
OPERATIONAL AMPLIFIER 
VALVO NE5532AFE 
BO LF156J BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF156J 
BO LM393N 2X COMPAR 
COMPARATOR 
NSC LM393N 
BO LM311N COMPAR 
COMPARATOR 
NSC LM311N 
BM OM345 ANTENNEN-VERST 
ANTENNA AMPLIFIER 
VALVO OM345 
BO LF356BJ BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF356J 
BO LM393N 2x COMPAR 
COMPARATOR 
NSC LM393N 
BL MCIOHl16L 3X L.RECEIV 
LINE RECEIVER 
MOTOROLA MCIOHl16L 
BL MCIOHl16L 3X L.RECEIV 
LINE RECEIVER 
MOTOROLA MCIOHl16L 
BJ SN75140P 2XLlNE REC 
LINE RECEIVER 
TEXAS INST SN75140P 
BO LF156J BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF156J 
BO LM393N 2X COMPAR 
COMPARATOR 
NSC LM393N 
BO LM393N 2X COMPAR 
COMPARATOR 
NSC LM393N 

VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

1-POLIG 

RL 0,35W 402 OHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/40~OliM-·F-D 
RL O,35W200 OHM+-O,1%TK25 
RESISTOR 
DRALORIC SMA0207/2000HlI1-EI-E 

Sachnummer 
Stock No. 

LD 067.2805 

BO 356.0450 

BO 645.7251 

BO 803.0696 

BO 394.8755 

BM 285.1596 

300.6053 

BO 803.0696 

803.0538 

803.0538 

801. 8254 

BO 645.7251 

BO 803.0696 

BO 803.0696 

VL 088.4542 

RL 083.0326 

RL 083.7808 

enthalten in 
contained in 

+ 



Kennzeichen 
Component No. 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

R3 RL O,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-

R4 RL O,35W 51,1 OHM+-l%TK50 RL 082.9536 
RESISTOR 
DRALORIC SMA0207 /51, 101'lM-·FtD 

R5 RL O,35W24,90 OHM+-l%TK50 RL 082.9236 
RESISTOR 
DRALORIC SMA0207/24,90HM-FtD 

R6 RL 0, 35W12, 10 OHM+-l%TK50 RL 082.8930 
RESISTOR 
DRALORIC SMA0207/12,10HM-

R7 RL O,35W6,19 OHM+-l%TK50 RL 099.8050 
METALFILMRESISTOR 
RESISTA MK2 6,19 OHM 1% 

R8 RL 0,35W6,19 OHM+-l%TK50 RL 099.8050 
METALFILMRESISTOR 
RESISTA MK2 6,19 OHM 1% 

R9 RL 0,35W 274 OHM+-l%TK50 083.0178 
RESISTOR 
DRALORIC SMA0207/2740HM-

RIO RL 0,35W 511 OHM+-l%TK50 RL 083.0426 
RESISTOR 
DRALORIC SMA0207/5110HM-

Rll RL O,35W15 OHM 1%TK50 RL 082.9020 
RESISTOR 
DRALORIC SMA0207/150HM-F-D 

R12 RL 0,35W 2,21KOHM+-l%TK50 RL 082.2477 
RES LSTOR 
DRALORIC SMA 0207/2,21K-

R13 RL O,35W 1KOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R14 RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R15 RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R16 RL 0,35W 562 OHM+-l%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/5620HM-

R24 RL 0,35W 221 OHM+-l%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-

R26 RG 10 KOHM+-1%TKI00 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10, FT 

R27 RG 825 OHM+-l%TKI00 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 

R29 RG 47,5 OHM+-l%TKI00 1206 RG 007.5566 
RESISTOR CHIP 
DALE CRCW1206 47,50HM T 

R30 RL O,35W 2,21KOHM+-l%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-

enthalten in 
contained in 
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ROHDE&SCHWARZ<~.te l'Rrl 

.. ..... 04 10B7 Ii 
) Kennzeichen 

Component No. 

R35 

R40 

R41 

R42 

R45 

R47 
• 

R4B 

R49 

R50 

R51 

R52 

R54 

R56 

RS7 

R59 

R60 

R65 

R70 

I R71 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

RL O,35W 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
.DRALORIC SMA0207/2,74K-F-D 
RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 562 OHM+-l%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/5620HM-F-
RL O,35W 47,5 OHM+-1%TK50 RL 082.9507 
RESISTOR 
DRALORIC SMA0207/47,50HM-F D 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 3,32KOHM+-1%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 
RL O,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RS O,5W500 OHM+-IO%lOXIOX RS 247.7878 
CERMET POTENTIOMETER T 
BOURNS 3386F-l-SOI 
RL O,35W 681 OHM+-l%TK50 RL 083.0490 
RESISTOR 
DRALORIC SHA0207/6810HM-F-
RL O,35W 3,24KOHM+-l%TK50 RL 082.6843 
RESISTOR 
DRALORIC SMA0207/3,24K-F-D 
RL O,35W 332 OHM+-l%TK50 RL 083.0255 
RESISTOR 
DRALORIC SMA0207/3320HM-F-
RL O,35W 221 OHM+-l%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-F-
RG 10 KOHM+-1%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 
RG 825 OHM+-l%TKlOO 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 
RG 47,5 OHM+-l%TK100 1206 RG 007.5566 
RESISTOR CHIP 
DALE CRCW1206 47,50HM T 
RL O,35W 2,21KOHM+-l%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-
RL O,35W 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 
RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 562 OHM+-l%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/5620HM-F-P 

enthalten in 
contained in 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R72 RL O,35W 47,50HM+-1%TK50 RL 082.9507 
RESISTOR 
DRALORIC SMA0207/47,50HM- D 

R75 RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R77 RL 0,35W 3,32KOHM+-l%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R78 RL 0,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R79 RS O,5W500 OHM+-IO%10XIOX RS 247.7878 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-501 

R84 RL 0,35W 221 OHM+-l%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-

R86 RG 10 KOHM+-l%TKlDO 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10, FT 

R87 RG 825 OHM+-l%TKlOO 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 

RB9 RG 47,5 OHM+-l%TKlOO 1206 RG 007.5566 
RESISTOR CHIP 
DALE CRCW1206 47,50a~ T 

R90' RL O,35W 2,21KOHM+-l%TK5D RL 082.2477 
RESISTOR 
DRALORIC SMA D207/2,21K 

R95 RL 0,351>1 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 

RI00 RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RIOI RL O,35W 562 OHM+-I%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/56 

RID2 RL O,3SW 39,2 OHM+-l%TK5D RL 082.9420 
RESISTOR 
DRALORIC SMA02D7/39,20HM-F D 

RI05 RL 0,35W 10,OKOHM+-I%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

RI07 RL O,35W 3,32KOHM+-I%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

RID8 RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RID9 RS 0,5W500 OHM+-IO%lOXIOX RS 247.7878 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-501 

R1l6 RG 825 OHM+-l%TKlDO 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 



I Kenozeichen Benennung/Beschreibung Sachnummer enthalten in Component No. Designation Stock No. contained in 

R155 RL 0, 35W 47,50HM+-l%TK50 RL 082.9507 
RESISTOR 
DRALORIC SMA0207/47,50HM-F D 

R156 RL O,35W 47,5 OHM+-l%TK50 RL 082.9507 
RESISTOR 
DRALORIC SMA0207/47,50HM- D 

R157 RL 0, 35W 27,4KOHM+-l%TK50 RL 082.2583 
RESISTOR 
DRALORIC SMA 0207/27,4K-F-

Rl60 RG 33,2 OHM+-l%TK100 1206 RG 007.5520 
RESISTOR CHIP 
DALE CRCW1206 33,20HM T 

R161 RG 121 OHM+-l%TKI00 1206 RG 006.8903 
CHIP RESISTOR 
DALE CRCW1206 1210HM F T 

R162 RG 100 OHM+-l%TKlOO 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 lOOOHM F T 

R163 RL 0,35W 47,5KOHM+-l%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 

R164 RG 215 OHM+-2%TR200 1206 006.8961 
CHIP RESISTOR 
DRALORIC CGB3216 2150HM2% 

R165 RG 100 OHM+-l%TKlOO 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 1000HM F T 

R166 RL O,35W 475 KOHM+-l%TK50 RL 083.2593 
RESISTOR 
DRALORIC SMA0207/475K-F-C 

R16S RG 121 OHM+-l%TK100 1206 RG 006.8903 
CHIP RESISTOR 
DALE CRCW1206 1210HM F T 

R169 RG 10 KOHM+-l%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

R200 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100 

R201 RL O,35W 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 

R202 RL 0,21W 221 OHM+-1%TK50 RL 092 .1367 
RESISTOR 
RESISTA MKI 2210HM 1% TK5 

R205 RL 0,35W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 020712,21K 

R210 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R211 RL 0,35W lO,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R221 RL 0,35W 4,75KOHM+-l%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

+ 



Kennzeichen 
Component No. 

R222 

R223 

R225 

R226 

R230 

R231 

R233 

R234 

R235 

R236 

R240 

R241 

R242 

R243 

R244 

R245 

R249 

R2S0 

R2S1 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No, 

RL O,35W lO,OKOHM+-l%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,3SW 1,82KOHM+-l%TK50 RL 082.2277 
RESISTOR 
DRALORIC SMA0207/1,82K-F-C 
RL O,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL D,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 1KOHM+-1%TKSO RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 150 OHM+~1%TK50 RL 082.9942 
RESISTOR 
DRALORIC SMA'0207 /1500HM-F- P 
RL 0,35W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 02D7/2,21K-F-' 
RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
D~~LORIC SM~0207/10K-F-D 
RL O,35W 2,21KOHM+-l%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-1 
RL 0,35W 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 
RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 
RL 0,35W 33,2KOHM+-1%TK50 RL 083.1674 
RESISTOR 
DRALORIC SMA0207/33,2K-F-C 
RL O,35W lOOKOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL O,35W 39,2KOHM+-l%TK50 RL 083.1745 
RESISTOR 
DRALORIC SMA/207/39,2K-F-C 
RL O,35W 100 OHM+-l%TK50 RL 082.65~3 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F-
RL O,35W 2,21KOHM+-l%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-
RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

. .' 

enthalten in 
contained in 



Kennzeichen 
Component No. 

R252 

R253 

R254 

R255 

R256 

R257 

R258 

R259 

R260 

R261 

R262 

R263 

R264 

R265 

R266 

R267 

R300 

R302 

I R303 

Benennung/Beschreibung 
Designation 

RL O,35W 475 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/4750HM-F-P 

I 
RL O,35W 2,21KOHM+-l%TK50 
RESISTOR 

. DRALORIC . SMA 0207/2, 21K-F- ~ 
RL 0,35W 2,21KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-,r 
RL O,35W 150 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1500HM-F-P 
RL O,35W 6,81KOHM+-l%TK50 
RESISTOR 

··DRALORIC SMA 0207/6,81K-F-~ 
RL O,35W 1,82KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1,82K-F-C 
RL O,35W 100 OHM+-l%TK50 
METALFILM-RESI STOR 
DRALORIC SMA0207/100/HM-F-p 
RL 0,35W 274 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/2740HM-F-D 
RL 0,35W 3,92KOHM+-l%TK50 
RESISTOR 

I 
RESISTA MK2 
RL 0,35W 3,92KOHM+-l%TK50 
RESISTOR 
RESISTA MK2 
RL 0,35W 475 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/4750HM-F­
RL O,35W lO,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 1KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 1KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 100 OHM+-l%TK50 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F-D 
RL 0,35W 1KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 221 OHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/2210HM-F-P 
RG 26,1 OHM+-2%TK200 1206 
CHIP RESISTOR 
DRALORIC CGB3216 26,10HM2% TK 

Sachnummer 
Stock No. 

RL 083.0390 

RL 082.2477 

RL 082.2477 

RL 082.9942 

RL 082.2560 

RL 082.2277 

RL 082.6543 

RL 083.0178 

RL 083.1039 

RL 083.1039 

RL 083.0390 

RL 083.1297 

RL 082.2160 

RL 082.2160 

RL 082.6543 

RL 082.2160 

RL 083.0084 

006.8749 

enthalten in 
contained in 

RG 82,5 OHM+-l%TKlOO 1206 RG 006.8861 
CHIP RESISTOR 
DALE CRCW1206 82,50HM Ie T 

802,8835.01 SABL21+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R31D RL 0,35W 1KOHM+-l%TK50 RL 082,2160 
RESISTOR 
DRALORIC SMA0207/lK-F-C 

R311 RL O,35W 1KOHM+-1%TKSO RL 082.2160 
RESISTOR 
DRALORIC SMAD207/1K-F-C 

R312 RL 0,3SW 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/lK-F-C 

R3lS RL 0,3SW 68l0HM+-l%TK50 RL 083.0490 
RESISTOR 
DRALORIC SMA0207/6810HM-F-

R316 RL 0,3SW 1,SOKOHM+-l%TKSO RL 083.0732 
RESISTOR 
DRALORIC SMA0207/l,SOK-F-D 

R320 RL O,35W 475 OHM+-l%TK50 RL 083,0390 
RESISTOR 
DRALORIC SMA0207/4750HM-F-

R333 RL 0,35W 2,2lKOHM+-1%TK50 RL 082,2477 
RESISTOR 
DRALORIC SMA 0207/2,2lK 

R334 RL 0,35W 4,75KOHM+-l%TK50 RL 083,1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R400 RL O,35W 100KOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C . 

R40l RL 0,3SW lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R402 RL 0, 35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R403 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R404 RL 0,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R405 RL 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R406 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/l0K-F-D 

R407 RL 0,35101 100KOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R410 RL O,35W 27,4KOHM+-l%TK50 RL 082.2583 
RESISTOR 
DRALORIC SMA 0207127,4K-

R411 RL 0,35W 3,32KOHM+-1%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R412 RL 0,35W 33,2KOHM+-l%TK50 RL 083.1674 
RESISTOR 
DRALORIC SMA0207/33,2K-F-C 

+ 



Kennzeichen Benennung/Beschreibung Sacl-tnummer entha-Iten in 
Componen1 No. Designation Stock No. contained in 

R420 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
ORALORIC SMA0207/10K-F-D 

R425 RL 0,351'1 15,OKOHM+-1%TK50 RL 083.1400 
RESISTOR 
DRALORIC SMA0207/15K-F-O 

R428 RL 0, 35W 1,82KOHM+-l%TK50 RL 082.2277 
RESISTOR 
ORALORIC SMA0207/1,82K-F-C 

R429 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R430 RL 0,351'1 47,5KOHM+-l%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 

R440 RL 0,351'1 2,21KOHM+-l%TK50 RL 082.2477 
RESISTOR 
ORALORIC SMA 0207/2,21K-F-

R441 RL 0,351'1 33,2KOHM+-1%TK50 RL 083.1674 
RESISTOR 
DRALORIC SMA0207 /33, 2K-F-C 

R442 RL 0,351'1 20,OKOHM+-1%TK50 RL 083.1522 
RESISTOR 
ORALORIC SMA/207/20K-F-C 

R445 RL 0,351'1 1KOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R450 RL 0, 35W 100KOHM+-l%TK50 RL 082.1764 
RESISTOR 
ORALORIC SMA0207/100K-F-C 

R451 RL 0,35W 22,lKOHM+-1%TK50 RL 083.1545 
RESISTOR 
ORALORIC SMA/207/22,lK-F-C 

R460 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-O 

R461 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
ORALORIC SMA0207/10K-F-O 

R500 RG 34,8 OHM+-2%TK200 1206 006.8778 
CHIP RESISTOR 
ORALORIC CGE3216 34,BOHM2% TK 

R501 RG 4,64KOHM+-2%TK200 1206 007.0712 
CHIP RESISTOR 
ORALORIC CGB 3216 4,64KOHM 2% 

R502 RG 2,37KOHM+~2%TK200 1206 007.0641 
CHIP RESISTOR 
DRALORIC CGE 3216 2,37KOHM 2% 

R503 RG 3,32KOHM+-l%TK100 1206 RG 007.5789 
RESISTOR CHIP 
OALE CRCW1206 3,32KOHM FT 

R504 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
ORALORIC SMA0207/100/HM-

R505 RL 0,35W 825 OHM+-l%TK50 RL 082.2502 
RESISTOR 
ORALORIC SMA 0207/8250HM-

Rn? RR,o; 111 C:h l'>f.")'" 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten' in 
Component No, Designation Stock No, contained in 

R506 RL 0,35W 5,62KOllM+-l%TK50 RL 082.2190 
RESISTOR 
DRALORIC SMA0207/S,62K-F-C 

RS09 RL O,21W 82 OllM2% UNGEW. RL 092.5940 
RESISTOR 
RESISTA MKl 820HM 2% 

R510 RG 383 OllM+-2%TK200 1206 006.9022 
CHIP RESISTOR 
DRALORIC CGB3216 3830llM2% 

RS12 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F'-D 

R513 RL 0,35W 10,OKOllM+-l%TKSO RL 063.1297 
RESISTOR 
ORAtORIC SMA0207/10K-F-D 

R520 RG 215 OllM+-2%TK200 1206 006.8961 
CHIP RESISTOR 
DRALORIC CGB3216 2150llM2% 

R521 RG 681 OllM+-l%TKlOO 1206 RG 006.9080 
CHIP 'RESISTOR 
DALE CRCW1206 6810HM F T 

R522 RG 681 OllM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F T 

R525 RG 681 OllM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F' T 

R530 RG 681 OllM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F' T 

R531 RG 681 OllM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F' T 

R532 RG 681 OllM+-l%TK100 1206 RG 006.90BO 
CHIP RESISTOR 
DALE CRCW1206 6810HM F T 

R540 RL 0,35W 221 OllM+-l%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-F' 

R541 RL 0,35W 3,92KOllM+-l%TKSO RL 083.1039 
RESISTOR 
RESISTA MK2 

R542 RL 0,35W 6,BIKOllM+-l%TK50 RL 082.2560 
RESISTOR 
DRALORIC SMA 0207/6,81K-F 

'R543 RL 0,35W 221 OllM+-1%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-F-

R560 RL O,35W 100 Or~+-1%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F'-

R570 RL O,35W 681 OHM+-l%TK50 RL 083.0490 
RESISTOR 
DRALORIC SMA0207/6810HM-F-

R571 RL 0,35W 681 OllM+-l%TK50 RL 083.0490 
RESISTOR 
DRALORIC SMA0207/6810HM-F-

802.8835 01 SA BL24+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R575 RL 0, 35W 681 OHM+-l%TK5D RL 083,0490 
RESISTOR 
DRALORIC SMA0207/6810HM-

R578 RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R579 RG 562 OHM+-1%TK100 1206 RG 006.9068 
CHIP RESISTOR 
DALE CRCW1206 5620HM F T 

R580 RL O,35W 221 OHM+-1%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-

R581 RL 0, 35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R582 RL 0,35W 1KOHM+-1%TK5D RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R583 RL O,35W 100 OHM+-1%TK50 RL 082.6543 
METALFI LM-RES ISTOR 
DRALORIC SMA02D7/100/HM-

R590 RL O,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-

R591 RL O,35W 22,lKOHM+-l%TK50 RL 083.1545 
RESISTOR 
DRALORIC SMA/207/22,lK-F-C 

R592 RL 0,35W 475 KOHM+-l%TK50 RL 083.2593 
RESISTOR 
DRALORIC SMA0207/475K-F-C 

R593 RL 0, 35W 10,OKOHM+-l%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R594 RG 2,15KOHM+-2%TK200 1206 007.0635 
CHIP RESISTOR 
DRALORIC CGB 3216 2,15KOHM 2% 

R595 RL O,35W 100 OHM+-1%TK50 RL 082.6543 
METALFI LM-RESI STOR 
DRALORIC SMA0207/100/HM-

R597 RL O,35W 100 OHM+-1%TK50 RL 082.6543 
METALFI LM-RES ISTOR 
DRALORIC SMA0207/100/HM-

R600 RL O,35W22,10 OHM+-l%TK50 RL 082.9188 
RESISTOR 
DRALORIC SMA0207/22,10HM-

R601 RL 0, 35W 221 OHM+-l%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-

R602 RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R603 RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R604 RL 0,35W 1KOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 



Kennzeichen 
Component No. 

R610 

R611 

R612 

R620 

R630 

R631 

R632 

R633 

R640 

R642 

R650 

R651 

R652 

R653 

R654 

R655 

R656 

R660 

R661 

Benennung/Beschreibung 
Designation 

Sachnummer 
Slock No. 

RL 0,35W 332 KOHM+-1%TK50 RL 083.2441 
RESISTOR 
DRALORIC SMA0207/332K-F-C 
RL O,35W 332 KOHM+-1%TK50 RL 083.2441 
RESISTOR 
DRALORIC SMA0207/332K-F-C 
RL O,35W 68,1KOHM+-l%TK50 RL 082.2602 
RESISTOR 
DRALORIC SMA 0207/6B,lK-F-
RL 0,35W 68,lKOHM+-l%TK50 RL 082.2602 
RESISTOR 
DRALORIC SMA 0207/68,lK-F-
RL O,3SW 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,3SW 2,74KOHM+-1%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 
RS O,7SW10KOHM+-IO%CERMET RS 037.7396 
DEPOS.-CARBON POTENTIOMET 
BOURNS 3006P-1-10 KOHM+- 0% 
RL O,35W 2,74KOHM+-l%TKSO RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 
RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC S~~0207/100/HM-F-
RL 0,35W 15,OKOHM+-l%TK50 RL 083.1400 
RESISTOR 
DRALORIC SMA0207/1SK-F-D 
RL 0,35W 332 OHM+-l%TK50 RL 083.0255 
RESISTOR 
DRALORIC SMA0207/3320HM-F-
RL O,3SW 15,OKOHM+-l%TKSO RL 083.1400 
RESISTOR 
DRALORIC SMA0207/1SK-F-D 
RL 0,35W 10,OKOHM+-l%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL 0,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RG 1000 OHM+-1%TKIOO 1206 RG 006.7271 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM T 
RL 0,35W 2,74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 
RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

.Blatt .•• 
:-;:page 

enthalten in 
contained in 

802.8835 01 SA BL26+ 



Kennzeichen 
Component No. 

R665 

R666 

R667 

R668 

R669 

R671 

R672 

V12 

V21 

V22 

V30 

V40 

V45 

V48 

V50 

V51 

V52 

V60 

Benennung/Beschreibung 
Designation 

RL 0,351'1 
RESISTOR 
DRALORIC 
RL O,35W 
RESISTOR 

I DRALORIC 
RL 0,351'1 
RESISTOR 
DRALORIC 
RL 0,.351'1 
RESISTOR 
DRALORIC 
RL 0,351'1 
RESISTOR 
DRALORIC 
RL 0,351'1 
RESISTOR 
DR.r..LORIC 
RL 0,351'1 
RESISTOR 
DRALORIC 

33,2KOHM+-1%TK50 

SMA0207/33,2K-F-C 
1,82KOHM+-l%TK50 

SMA0207/1,82K-F-C 
100KOHM+-l%TK50 

SMA0207/100K-F-C 
3,32KOHM+-l%TK50 

SMA0207/3,32K-F-D 
39,2KOHM+-l%TK50 

SMA/207/39,2K-P-C 
4,75KOHM+-l%TK50 

SMA0207/4,75K-F-D 
lO,OKOHM+-l%TK50 

SMA0207/10K-F-D 

AE BZX79/C5Vl O,5W Z-D1 
ZENER DIODE 
VALVO BZX79/C5Vl 
AE BB809 26/ 6PF CDI 
TUNING DIODE 
VALVO BBB09 
AE BB809 26/ 6PF CDr 
TUNING DIODE 
VALVO BB809 
AK BFR96 NPN 15V 75MA 
TRANSISTOR 
VALVO BFR96 
AK BC173c NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AK BC253C PNP 25V lOOMA 
TRANSISTOR 
INTERMETAL BC253C 
AK BC253C PNP 25V 100MA 
TRANSISTOR 
INTERMETAL BC253C 
AE 8B809 26/ 6PF CDr 
TUNING DIODE 
VALVO BB809 
AE BB809 26/ 6PF CDI 
TUNING DIODE 
VALVO BB809 
AK BFR96 NPN 15V 75MA 
TRANSISTOR 
VALVO BFR96 

Sacl"lnummer 
Stock No. 

RL 083.1674 

RL 082.2277 

RL 082.1764 

RL 083.0990 

RL 083.1745 

RL 083.1097 

RL 083.1297 

AE 012.2449 

AE 092.9616 

AE 092.9616 

AK 093.2738 

010.4444 

010.4444 

010.2829 

010.2829 

AE 092.9616 

AE 092.9616 

AK 093.2738 

enthalten in 
contained in 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

V70 AK BC173C NPN 25V lOOMA 010.4444 
TRANSISTOR 
INTERMETAL BClnc 

V75 AK BC173C NPN 25V 100MA 010.4444 
TRANSISTOR 
I NTERl-1ET AL BC173C 

V78 AK BC253C PNP 25V 100MA 010.2829 
TRANSISTOR 
INTERMETAL BC253C 

V8l AE BBB09 26/ 6PF CDI AE 092.9616 
TUNING DIODE 
VALVO 1313809 

v82 AE BBB09 26/ 6PF CDr AE 092.9616 
TUNING DIODE 
VALVO BBBD9 

v90 AK BFR96 NPN I5V 75MA AK 093.2738 
TRANSISTOR 
VALVO BFR96 

VIOD AK 13C173C NPN 25V lDOMA 010.4444 
TRANSISTOR 
INTERMETAL BC173C 

VIOS AK 13C173C NPN 25V 100MA 010.4444 
TRANSISTOR 
INTERMETAL 13C173C 

VIOB AK BC253C PNP 25V lOOMA 010.2B29 
TRANSISTOR 
INTERMETAL BC253C 

V1l5 AD BAV99 2X70V 0,1 A UDI 911. 0092 
DIODE 
VALVO BAV99 

V145 AD 13AV99 2X70V 0,1 A UDl 911.0092 
DIODE 
VALVO BAV99 

VI5B 13M MARS 13B.AMPL 656.4720 
BROADBAND AMPLIFIER 
MCL MARS 

V162 AE BARIS SCHOTTKYDI 007.3440 
DIODE 
THOMSON BARIB 

V175 AD BAV99 2X70V 0,1 A UDr 911. 0092 
DIODE 
VALVO BAV99 

V200 AK 2N2369A NPN 15V 200MA AK 010.46BO 
TRANSISTOR 
VALVO 2N2369A 

v210 AD IN444B 75V 0,1511. UDI, AD 012.0700 
DIODE 
TEXAS lNST IN4448 GEGURTET 

V211 AD IN4448 75V 0,1511. UDl AD 012.0700 
DIODE 
TEXAS INST IN444B GEGURTET 

V220 AD IN4448 75V 0,15A UDI AD 012.0700 
DIODE 
TEXAS INST IN4448 GEGURTET 

v230 AK BC173C NPN 25V lOOMA 010.4444 
TRANSISTOR 
INTERMETAL BC173C 



. 

Kennzeichen 
Component No. 

V232 

V233 

V400 

V401 

V402 

V403 

V405 

V412 

V420 

V425 

V460 

V500 

V506 

V512 

V550 

V590 

V650 

V651 

V652 

Benennung/Beschreibung 
Designation 

AE BB809 26/ 6PF CD'l 
TUNING DIODE 
VALVO BB809 
AD IN4448 75V O,15A UDr 
DIODE 
TEXAS INST 1N4448 GEGURTET 
AE BAV45 35V PICOAMP.DI 
LOW LEAKAGE DIODE 
VALVO BAV45 
AE BAV45 35V PICOAMP.DI 
LOW LEAKAGE DIODE 
VALVO BAV45 
AE BAV45 35V PICOAMP.DI 
LOW. LEAKAGE DrODE 
VALVO BAV45 
AE BAV45 35V PICOAMP.DI 
LOW LEAKAGE DIODE 
VALVO BAV45 
AK BC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 
AE BZX79/CIO O,5W Z-D1 
ZENER DIODE 
VALVO BZX79/CI0 
AK BC253C PNP 25V 100MA 
TRANSISTOR 
INTERMETAL BC253C 
AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AD IN4448 75V 0,15A UDl 
DIODE 
TEXAS INST 1N4448 GEGURTET 
AK BFY90 NPN 15V 25MA 
TRANSISTOR 
VALVO BFY90 
AE 5082-2800 SCHOTTKYDI 
DIODE 
HEWLETT-P. 5082-2800 
AE BB909s 25/ 3PF CDI 
TUNING DIODE 
VALVO 8B9098 
AK BFY90 NPN 15V 25MA 
TRANSISTOR 
VALVO BFY90 
AD IN4448 75V 0,15A UDI 
DIODE 
TEXAS INST IN4448 GEGURTET 
AL BD438 PNP 45V 4AO 
TRANSISTOR 
VALVO BD438 
AK 8C173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 

(,/i((.· .. ··.i\ .' 
'Blatt. 

·(s,oo~...: . !'age . 
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Sachnummar 
Stock No. 

AE 092.9616 

AD 012.0700 

AE 252.5386 

AE 252.5386 

AE 252.5386 

AE 252.5386 

010.4444 

AE 012.2510 

010.2829 

010.4444 

AD 012.0700 

AK 010.4550 

AE 012.9066 

AE 092.9600 

AK 010.4550 

AD 012.0700 

AL 010.0403 

010 .4444 

010.4444 

enthalten in 
contained in 



Kennzeichen Benennung/Beschreibung Sachnummer en1halten in 
Component No. Designation Stock No. contained in 

V670 AD IN4448 75V O,15A UDI AD 012.0700 
DIODE 
TEXAS INST IN4448 GEGURTET 

V671 AI< BC173C NPN 25V 100MA 010.4444 
TRANSISTOR 
INTERMETAL BC173C 

V672 AD IN4448 75V 0,15A UDX AD 012.0700 
DIODE 
TEXAS INST IN4448 GEGURTET 

Wl DX HF-KABEL 802.6578 802.6455 

Xl FP STECKERLEISTE 32POL. FP 514.4550 
MULTIPOINT CONNECTOR 
PANDUIT 100-232-033/999 

X2 VI. WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

X3 VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

X4 VI. WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

X6 VI. WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

X7 VL WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
2-POI.IG 

X8 VI. WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
2-POI.IG 

X9 VI. WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
3-POI.IG 

Xll VI. WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
2-POLIG 

X12 VL WIRE-WRAP PIN VI. 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
2-POLIG 

X302 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 

X303 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 

X304 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 

802.8835 01 SA BL30+ 



Kennzeichen 
Component No. 

X305 

X310 

Z2 

BIS/TO 
Z8 

Benennung/Beschreibung 
Designation 

FJ EINEAUSTECKER 5YST.5MB 
ANGLE CONNECTOR 
ROSENEERG R&S-ZCHNG.602.880 
FJ EINBAUSTECKER SYST.SMB 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 

LD 10GHZ 50DB100V10A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

Sachnummer 
Stock No. 

FJ 602.8804 

FJ 602.8804 

LD 451.4636 

enthalten in 
contained in 
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5 Service Manual for Attenuation Set 
(See circuit diagram 802.4223 S and block diagram) 

Caution: The module must not be opened. The guarantee is other­
wise void and the instrument must be recalibrated. 

S.l Function Description 

The switches on the attenuator pads are driven by D1, a shift 
register (serial in/parallel out), via the power drivers Dl0, 
D11, D12, D13. The power attenuator pad (Ll is driven via D3 and 
V8 because it is necessary to switch the pad from the RF over­
voltage protection (limiter diodes Z9) in addition to via the 
controller interface. The signal path in this case is: Z9 .,. Z11/ 
Z12 .. comparators Nl .. D3 (pin 6) .,. V8 .. power attenuator pad. 
Once the limiter diodes have responded, the circuit V50 and V60 
effects the diodes so, that they are fully driven in the forward 
direction for approx. 10 ms thus the RF power, which may be up to 
50 w, is short-circuited until the power attenuator pad Z10 is 
switched on. If the function of the limiter diodes is no longer 
required, they can be switched in the reverse direction using V9, 
Vl0 and Vll so that they do not produce intermodulation. The com­
ponents V15/R2 and V1/R27 determine the operating point of the 
limiter diodes. 

The attenuation set is connected between the output stage of the 
RF synthesizer and the input/output of the instrument. The func­
tion of the attenuation set during the receiver test is to at­
tenuate the level of the RF synthes i zer. Two 40-dB at tenuator 
pads f two 20-dB at tenuator pads (one as part of the 12-dB power 
divider), one 10-dB attenuator pad and one 5-dB attenuator pad 
are used to this end. The smallest possible resolution is there­
fore 5 dB. The intermediate values are produced electronically by 
the output stage (802.7616.02). 

A differentiation is made between two cases in the transmitter 
test: on the one hand, the signal passes directly via the power 
divider. If the power divider is bypassed, the signal on the RF 
overvoltage protection switches the divider on. The power is di­
vided amongst 3 paths in this second case: to the rear (RF 
-30 dB) for further external processing, to the power meter and 
to the demodulators. 

The signal of the power test point of Z10 is applied via Z13 and 
Z14 to the subtracting amplifier N5 whose output X41.16 is con­
nected to the A/D converter. Once this analog signal has been di­
gitized using the comparator, a power above a threshold of ap­
prox. 1 W indicates to the controller via D3 using an interrupt 
that a power is present. The power measuring diodes can also be 
biased in the reverse direction via N5 (pins 1, 2, 3) in order to 
prevent intermodulation whilst relinquishing the power measuring 
function. 

802.4223.02 5. 1 E-1 
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5.2 Testing and Adjustment 

Potentiometer R34 is used to adjust the response threshold of the 
RF overvoltage protection. The adjustment is carried out in the 
complete instrument (see Section 4). 

5.3 Interfaces 

Connector Input Designation 
Output 

Wl I/O RF IN/OUT 

W2 I RF IN 

Z13 0 Input voltage 
z 14 0 Reference voltage 

Z 1 1 I/O positive 
overvoltage protect. 

Z12 I/O negative 

X41. 16 0 Power: DC 
X41. 13 a Power: Trigger 

X4 1 • 11 I Data 
X41. 12 I Clock 
X41.15 I Strobe 

X41.3 0 Interrupt: Power 
X41. 14 0 Interrupt: Thermo 

X41.8 I +24 V 
X41.7 I +15 V 
X41. 1 0 I -15 V 
X41.5 I + 5 V 

*) Dependent on R34 in unloaded status 
**) Threshold with VRP = approx. 1 V 

802.4223.02 5.3 

Value 

I: 5 mW to 50 W 
0: 1 V 

1 V 

VpK RF - 16 dB 
-0.25 V ±O.l V 

+3 V 

] *) 
-3 V 

VpK RF - 16 dB 
TTL **) 

CMOS 5 V 
CMOS 5 V 
CMOS 5 V 

CMOS 5 V 
CMOS 5 V 

<10 rnA 
<40 rnA 
<10 rnA 
<10 rnA 

B-1 
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Kennzeichen 
Component No. 

11.170 

Cl 

C2 

C3 

EIsno 
C7 
CS 

C9 

CI0 

Cll 

C12 
C30 

C31 

C32 

C33 

C50 

e60 

Dl 

D3 

DID 

Benennung/Beschreibung 
Designation 

ED ANSTEUERUNG EICHLEIT. 
NUR VAR : 04 

Sachnummer 
Stock No. 

802.4298.04 

CK lOONF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 
CK 100NF+-5%63V5RM MKT CK 099.2930 

. CAPACITOR 
WlMA MKS/2/63/0,1UF/5% 
CE 220UF+-20%25V RD8X14 803.1063 
ELECTROLYTIC CAPACITOR 
NIPPON SXE 25 VB 220 SXI 

CE 100UF+-20%25V RD8X9,5 803.0S80 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-IOI 
CE 100UF+-20%25V RDBX9,S 803.0S80 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-I0l 
CE 470UF+-20%25V12,SXI2,S 803.0715 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-471U 
CE 470UF+-20%25V12,5XI2,5 803.0715 
ELECTROLYTIC CAPACITOR 
Y_\TSUSHITA ECE-AIESS-471U 
TRIMMWERT / SELECTED 
CE 22UF-10+50% 63V9x13 CE 006.7120 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CEl 222 J 
CE 47UF-I0+50% 40V 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 247 G 
CE 100UF+-20%25V RDBX9,S 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-101 
CE 47UF-10+50% 40V 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR 
ROEDERST EK DO CB 247 G 
CK 680NF+-10%50VRM MKT CK 099.2981 
CAPACITOR 
WlMA MKS2/50/0,68UF/I0 
CK 680NF+-10%50VRM MKT CK 099.2981 
CAPACITOR 
WIMA MKS2/50/0,6BUF/I0 

BL CD4094BF 8EIT SH.REG 
SHIFT REGISTER 
RCA CD4094BF 
BL CD4013BE 2XD- FLIPFL 
FLIPFLOP 
RCA CD4013BE 
BJ SN75361AP 2XTTL/MOS-LC 
LEVEL CONVERTER 
NSC DS75361N 

EL 418.0064 

BL 086.7021 

BJ 294.8490 

enthalten in 
contained in 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.0 

B02.4298.01 

802.4298.01 
802.4298.0 

802.4298.01 

802.4298.0 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.0 

802.4298.01 

802.4298.01 

802.4223 01 SA BL 1+ 



Kennzeichen 
Component No. 

BIS/TO 
D13 

Kl 

BIS/TO 
K5 
K7 

K9 

Nl 

N3 

N5 

Rl 

R2 

R3 

R4 

R6 

R7 

R8 

R9 

RIO 

R14 

R15 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

ZM ELEKTROMAGNET 294.8425 
ELECTROMAGNET 

ZM ELEKTROMAGNET 294.8425 
ELECTROMAGNET 
ZM ELEKTRO¥~Gl{ET 294.8425 
ELECTROMAGNET 

BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO TL074IN 4XFET OPAMP 568.7528 
OPERATIONAL AMPLIFIER 
TEXAS INST TL074IN 

RL O,35W 4,75KOHM+-l%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 
RN 5X4,7KOHM+-2% SILI0 H5 RN 647.5779 
RESISTOR .NETWORK 
BOURNS 4310R-I02-472 
RL 0,35W 10,0 OHM+-l%TK50 RL 082.8852 
RESISTOR 
DRALORIC SMA0207/100HM-F-D 
RL O-WIDERSTAND DIN 0204 RL 069.0000 
O-OHM RESISTOR 
DRALORIC OMA 0204 
RL 0,35W 18,2KOHM+-l%TK50 RL 083.1480 
RESISTOR 
DRALORIC SMA/207/18,2K-F-C 
RL 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,35W 11,5KOHM+-1%TK50 RL 083.1339 
RESISTOR 
DRALORIC SMA0207/11,5K-F-D 
RL 0,35W 47,5KOHM+-1%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 
RL 0,35W 5,11KOHM+-l%TK50 RL 082.2348 
RESISTOR 
DRALORIC SMA0207/5,11K-F-C 
RN 5X 39KOHM+-2%SIL10 H5 RN 569.3184 
RESISTOR NETWORK 
BOURNS 4310R-I02-393 
RL 0,35W 1,50KOHM+-l%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA0207/1,50K-F-D 

,iii ...... . 

enthalten in 
contained in 

294.8760 

294.8760 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.429B.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 



Kennzeichen 
Component No. 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R25 

R26 

R27 

R29 

R30 

R31 

R32 

R33 

R34 

R3S 

R37 

Benennung/Beschreibung 
Designation 

RL O,35W 221 KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/221K-F-C 
RL O,35W 221 KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/221K-F-C 
RL O,3SW 4,7SKOHM+-1%TKSO 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 
RL O,3SW 4,75KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 
RL O,3SW 14,7KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/14,7K-F-D 
RL 0,35W 301 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/3010HM-F­
RL O,3SW lKOHM+-1%TKSO 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RS O,5WIKOHM+-I0%10X10XS 
CERMET POTENTIOMETER 
BOURNS 3386X-1-102 
RL O,35W 12,lKOHM+-1%TK50 
RESISTOR 

I DRALORIC SMA0207/12,lK-F-D 
RL O,3SW 3,'()lKOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/3,OlK-F-D 
RL O-WIDERSTAND DIN 0204 
O-OHM RESISTOR 
DRALORIC OMA 0204 
RL O,35W 100KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL O,35W 10,0 OHM+-1%TKSO 
RESISTOR 
DRALORIC SMA0207/100HM-F-D 
RL 0,35W4,75 OHM+-l%TK50 
METALFILMRESISTOR 

Sachnummer 
Stock No. 

RL 083.2270 

RL 083.2270 

RL 083.1097 

RL 083.1097 

RL 083.1397 

RL 083.0210 

RL 082.2160 

RS 247.S917 

RL 083.13S1 

RL 083.0961 

RL 069.0000 

RL 082.1764 

RL 082.8852 

RL 099.8021 

enthaiten in 
contained in 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.0J 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.0] 

802.4298.0] 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

RESISTA MK2 4,7S OHM 1% T['SO 
RL 0,3SW 10,0 OHM+-1%TKSO RL 082.88S2 802.4298.01 
RESISTOR 
DRALORIC SMA0207/100HM-F-D 
RL 0,3SW 10,0 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/100HM-F-D 
RS O,5W5KOHM+-IO%10XIOX5 
CERMET POTENTIOMETER 
BOURNS 3386X-1-502 
RL O,35W 18,2KOHM+-l%TKSO 
RESISTOR 
DRALORIC SMA/207/1B,2K-F-C 
RL O,35W 11,SKOHM+-l%TK5D 
RESISTOR 
DRALORIC SMA0207/11,SK-F-D 

RL 082.8852 802.4298.01 

RS 247.7978 802.4298.0, 

RL 083.1480 802.4298.0: 

RL 083.1339 802.4298.01 

802.4223 01 SA BL 3+ 



Kennzeichen 
Component No. 

R38 

R39 

R40 

R41 

R42 

R43 

R44 

R50 

R51 

R52 

R60 

R61 

R62 

SI 

V1 

V2 

V3 

EllS/TO 
v6 

Benennung/l3eschreibung 
Designation 

ItL 0,35W 
RESISTOR 
DRALORIC 
RL 0,35W 
RESISTOR 
DRALORIC 
RL 0,35W 
RESISTOR 
DRALORIC 
RL 0,35W 
RESISTOR 
DRA1.ORIC 
R1. 0,351'1 
RESISTOR 
DRALORIC 
R1. 0,35W 
RESISTOR 
DRA1.ORIC 
RL 0,351'1 
RESISTOR 
DRA1.ORIC 
R1. 0,351'1 
RESISTOR 
DRALORIC 
R1. O,35W 
RESISTOR 
DP_h.LORIC 
RL O,35W 
RESISTOR 
DRALORIC 
RL O,35W 
RESISTOR 
DRA1.ORIC 
RL O,35W 
RESISTOR 
DRALORIC 
R1. O,35W 
RESISTOR 
DRA1.ORIC 

10,OKOHM+-l%TK50 

SMA0207/10K-F-D 
5, 62KOHM+-1%TK50 

SMA0207/5,62K-F-C 
2,OOKOHM+-l%TK50 

SMA0207/2,OOK-F-D 
lKOHM+-1%TK50 

SMA0207/1K-F-C 
226 OHM+-1%TK50 

SMA0207/2260EM-F-P 
10,OKOHM+-1%TK50 

SMA0207/10K-F-D 
10,OKOHM+-1%TK50 

SMA0207/10K-F-D 
475 OHM+-1%TK50 

SMA0207/4750EM-F-
20,OKOHM+-l%TK50 

S~'-V207 /20K-F-C . 
82,5KOHM+-l%TK50 

SMA0207/82,5K-F-C 
475 OHM+-1%TK50 

SMA0207/4750EM-F-P 
20,OKOHM+-1%TK50 

SMA/207/20K-F-C 
82,5KOHM+-1%TK50 

SMA0207/82,5K-F-C 

ST OEFFNER 71GRD C+-6%SH 
THERMO SWITCH 
MICROTHERM R&S-ZCHNG.294.879 

AE BZX85/C5V6 1,3W Z-D1 
ZENER DIODE 
THOMSON BZX85/C5V6 
AE BZX79/C8V2 D,5W Z-D! 
ZENER DIODE 
VALVO BZX79/C8V2 
AD 1N4448 75V 0,15A UDl 
DIODE 
TEXAS INST 1N4448 GEGURTET 

Sachnummer 
Stock No. 

RL 083.1297 

RL 082.2190 

RL 083.0826 

RL 082.2160 

RL 083.0090 

RL 083.1297 

RL 083.1297 

RL 083.0390 

RL 083.1522 

RL 082.2302 

RL 083.0390 

RL 083.1522 

RL 082.2302 

294.8790 

AE 092.8232 

AE 012.2490 

AD 012.0700 

enthalten in 
contained in 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

602.4298.01 

802.4298.01 

802.4298.01 

802.4298.01 

802.4223 01 SA BL 4+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

V7 AE BZX79/C1S O,SW 2-D1 AE 012.2S55 802.4298.01 
ZENER DIODE 
VALVO BZX79/C15 

V8 AK BC173C NPN 2SV lOOMA 010.4444 802.4298.01 
TRANSISTOR 
INTERMETAL BC173C 

V9 AK BC173C NPN 2SV 100MA 010.4444 802.4298.01 
TRANSISTOR 
INTE~M.ETAL BC173C 

VI0 AK BC253C PNl? 25V 100MA 010.2829 802.4298.01 
TRANSISTOR 
INTERMETAL BC253C 

Vll AK BC253C PNl? 25V 100MA 010.2829 802.4298.01 
TRANSISTOR 
INTERMETAL BC253C 

V12 AD 1N4448 75V 0,15A UDl AD 012.0700 802.4298.01 
DIODE 
TEXAS INST 1N4448 GEGURTET 

V13 AD 1N4448 75V 0,15A UDl AD 012.0700 802.4298.01 
DIODE 
TEXAS INST IN4448 GEGURTET 

V14 AE B2X79/C5V6 0,51'1 2-D1 AE 012.2455 802.4298.D 
ZENER DIODE 
VALVO BZX79/C5V6 

~ V15 AE B2X85/C5V6 1,31'1 2-D1 AE 092.8232 802.4298.01 > 
: 2ENER DIODE • 
:~ THOMSON B2X85/C5V6 
-" V16 AE BZX79/C8V2 0,5W2-D1 AE 012.2490 802.4298.0 ;; 
• ZENER DIODE , 
> 

VALVO BZX79/C8V2 
V17 AD IN4448 75V 0,15A UDl AD 012.0700 802.4298.01 

DIODE 
TEXAS INST IN4448 GEGURTET 

V18 AD 1N4448 7SV O,lSA UDl AD 012.0700 802.4298.01 
DIODE 
TEXAS INST 1N4448 GEGURTET 

v20 TRIMMWERT / SELECTED 802.4298.01 
V50 AK BC173C NPN 25V 100MA 010.4444 802.4298.01 

TRANSISTOR 
INTERMETAL BC173C 

VS2 AD IN4448 75V 0, lSA UDl AD 012.0700 802.4298.01 
DIODE 
TEXAS INST 1N4448 GEGURTET 

v60 AK BC2S3C PNP 2SV 100MA 010.2829 802.4298.01 
TRANSISTOR 
INTERMETAL BC253C 

V62 AD IN4448 7SV 0,15A UDl AD 012.0700 802.4298.0 
DIODE 
TEXAS INST IN4448 GEGURTET 

W27 DX KABEL W27 803.0273 
CABLE 1'127 

X41 FR IC-FASSUNG 16 POLIG FR 249.6091 802.4298.01 
16-PIN IC-SOCKET 
PRECICONT US016T 

802.4223 01 SA BL 5+ 



enthalten in 
contained in 

X42 FP INDIREKT.STECKERL.36P. FP 242.3600 802,4298.0 
PIN CONNECTOR 
BERG 75160-102-36 

X113 FP STECKERL,ABGEW,36-POL. FP 087.9105 802.4298,01 
ANGLE PIN CONNECTOR 
BERG 75168-114-36 

Z1 DT DAEMPFUNGSGLIED40nB/50 912.5269 800.9205 
ATTENUATOR 40DB/50 

Z2 DT DAEMPFUNGSGLIED20DB/50 912.5252 800.9205 
ATTENUATOR 2DDB/50 

Z3 BD DAEMPFUNGSGLIED SOB/50 912.5281 800.9205 
ATTENUATION 5DB/50 

Z4 DT DAEMPFUNGSGLIED10DB/50 912.5246 800.9205 
ATTENUATOR 10DB/50 

Z5 DT OAEMPFUNGSGLIE040DB/50 912.5269 800.9205 
ATTENUATOR 40DB/50 

Z6 DT DAEMPFUNGSGLIED 40B/50 912.5230 800.9205 
ATTENUATOR 4DE/50 

Z7 DT 2X14DE OAEMPFUNGSGLD. 915.0400 800.9205 
Z8 DT VERB I NDUNGSLE I TUNG 912.5298 800.9205 
Z9 ED UEEERSPANNUNGSSCHUTZ 800.9570 800.9205 
Z10 ED LEISTUNGSVERTEILUNG 915.0300 800.9205 

- ENDE -
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)sfuhrung Bauteilseite 
omponent side 

~sfuhrung Lbtseite 
Jlder side 

u 

Mane ohne 
Toleranzangabe 

v 

VARIANTENERKLARUNG /VERSION 
VAR 02 - GRUNDAUSFOHRUNG / BASIC MODEL 
VAR 04- AUSF. MIT C- NETZ MOOIF. 

Monstob : 1 

Halbzeug, Werkstoff 

1 KSA Tag Name Benennung 
~-+---------+----+--+~~~~~--~~~ 

Bearb. 05.87 HO 
Gepr. 

Norm 

EICHLTG. ANSTEUERUNG 
ATTENUATOR [ONTROL 

z 

Z 'h Nr Blatt·Nr. 

1-.. -+--.. --+-----+--1 L&SCHWARZ e,c n.,. 802 . 4298.01 ! ED v. 2 BL 

And. Anderungs- T INamel-----==-----!--.,..,,---::-:L:-::-:-::-::-:-:---,-.,-c::---'----'-----! 
Zust Mitteilung og zu Geri::it CMT reg. i. V, 802.2020 V erste Z. 
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5 Service Manual for Analog Unit 
(See circuit diagram 802.8435 S and block diagrams 5-1 to 5-5) 

5.1 Function Description 

The analog unit is divided into the following function units: 

+ RF amplifier 
+ LO conditioning 
+ Demodulator 
+ AF conditioning 
+ DC amplifier 

It conditions the signals to be measured according to the re­
quirements and converts them into corresponding DC voltages. The 
analog unit is driven via two separate data channels. 

5.1 .1 RF Amplifier 
(See circuit diagram 802.8435 S, sheet 1 and Fig. 5-1) 

The RF amplifier controls the RF signals applied to the two se­
lectable inputs to a constant level and then applies them to the 
RF counter and the RF input of the mixer. Amplifiers and atte­
nuator pads connected in series suppress the LO mixer signal suf­
ficiently at the inputs of the RF amplifier. 

The signal from the power distributor is switched off by a diode 
switch in order to reduce the crosstalk between the inputs if the 
switchover relay is switched to the other input. A selectable at­
tenuator pad is connected ahead of the following PIN diode atte­
nuator to increase the dynamic range. The attenuator pad is 
switched on or off according to the result of the power measure­
ment. A temperature-compensated peak-value rectifier detects the 
RF signal at the RF counter output and applies it to the integra­
tor to generate the PIN attenuator voltage. The integrator ope­
rates with a selectable time constant and reference voltage de­
pending on the type of modulation (FM, ~M or fu~). 

The output signal of the rectifier is compared with a reference 
and a signal is then generated which informs the controller if 
the signal at the input is too small for the RF counter. The mo­
noflop in this signal path bridges the dips which result with am­
plitude modulation. 

802.8435.02 5. 1 8-1 
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5.1.2 LO Conditioning 
(See circuit diagram 802.8435 S, sheet 4 and Fig. 5-2) 

The RF synthesizer in the instrument generates frequencies in the 
range from 31.25 MHZ to 1 GHz with a 1 evel of -6 dBm ±3 dB for 
frequency conversion. The LO conditioning circuit generates the 
level required for mixing and divides the LO frequency to enable 
evaluation of frequencies <30.795 MHz. 

The LO condi tiorling circuit also generates the test signal for 
the demodulators. This test signal is generated by dividing the 
LO frequency to the IF of 455 kHz. This signal path is also used 
to calibrate the deviation of the RF synthesizer. 

The LO signal present at connector X4 is directly applied to the 
mixer for frequencies >31. 25 MHz via a selectable ampl i fier and a 
PIN diode switch. Frequencies in the range from 31.25 MHz to 
62.5 MHz are amplified to TTL level and applied to the frequency 
dividers. A 1:2 divider is connected in series with the programm­
able 7-bit divider in order to achieve a duty factor of 0.5. This 
arrangement enables dividing factors of 1/2, 1/4, 1/4(N+l), (N=0 
to 127) to be set. Unrequired dividers are switched off to sup­
press subharmonics. 

The output signal of the programmable divider is applied to the 
test generator. This divides the frequency to 455 kHz and passes 
it on to the demodulators via a selectable voltage divider. The 
voltage divider can be bypassed using a switch which is opened 
and closed at the rate of 222 Hz (455 kHz : 2048). The result is 
amplitude modulation with a modulation frequency of approx. 
110Hz and a modulation depth of approx. 45%. If the RF demodu­
la tor is to be tested, permanently close the swi tch and fre­
quency-modulate the input signal to the LO conditioning circuit. 

802.8435.02 5.3 E-l 
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5.1.3 Demodulators 
(See circuit diagram 802.8435 S, sheet 3 and Fig. 5-3) 

This section conditions the frequency and level of the RF signals 
converted in the mixer and demodulates them according to the type 
of modulation AM, FM, ~M. 

The RF signal converted in the mixer to the IF centre frequency 
of 455 kHz is applied to the first low-noise amplifier stage via 
a 72S-kHz lowpass which suppresses undesired mixer products. The 
signal is then applied directly or via a further amplifier with a 
series~connected 25-kHz bandpass filter to the regulated (AM) or 
limiting amplifier (PM, 1M). The bandpass filter is used for se­
lection wi th remote measurements and adjacent-channel power mea­
surements. 

5.1.3.1 FM (1M) Demodulator 

The PM demodulator operates according to the principle of a coun­
ter discriminator. The FM signal is converted in a limiter into 
squarewave pulses of constant width (monoflop); both the positive 
and negative edges of the FM signal are used for triggering. 
Twice the IF, in this case 910 kHz, is thus present at the mono­
flop output. If the pulses of constant width are integrated, a DC 
voltage is produced which is proportional to the number of pulses 
per unit of time and thus the frequency of the input signal; the 
AC voltage component is the required demodulated AF voltage. 
Since the phase modulation corresponds to the frequency modula­
tion when the modulated signal is integrated, the counter dis­
criminator is also suitable for demodulating phase-modulated sig­
nals. A sui table f il ter corrects the frequency response of the 
demodulated signal. 

The PM demodulator is frequency-linear up to 20 kHz; deemphasis 
with a time constant of 750 ~s can be connected if required. 

5.1.3.2 AM Demodula.tor 

The AM demodulator operates as a bidirectional rectifier with 
subsequent lowpass filters. The AC voltage components are fil­
tered out from the output signal of the rectifier and the remain­
ing DC voltage appl ied via an integrator to the controlled am­
plifier, the DC voltage is used with PM to switch the signal path 
on and off (squelch function) since it is a measure of the signal 
strength of the IF. 
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5.1.4 AF Conditioning 
(See circuit diagram 802.8435 Sf sheet 2 and Fig. 5-4) 

The AF conditioning circuit processes the two main AF paths in 
the instrument (demodulated and externally appl ied AF signals), 
weights them and applies them to the meter rectifiers, the oscil­
loscope (if fitted), the loudspeaker amplifier, the tone sequence 
decoder and the AF counter. 

5.1.4.1 Signal Distribution 

The external AF signal is applied directly to the main signal 
switch via a selectable 20-dB attenuator pad and also via the se­
lectable CCITT filter. 

The demodulated signal is applied to the main signal switch di­
rectly via a selectable 300-Hz highpass filter to suppress any 
pilot tones and/or via the selectable CCITT filter. The following 
combinations are therefore possible at the output of the switch: 

AF external Demodulated signal 

Demodulated signal 

AF external, CCITT Demodulated signal 

Demodulated signal, CCITT Demodulated signal 

AF external AF external, CCITT 

AF external Demodulated signal, CCITT 

Us ing further selectors it is poss ible to apply each of these 
signals to the peak-value meter, rIDS meter, SINAD meter, tone se­
quence decoder, AF counter, loudspeaker and oscilloscope. 

5.1.-4.2 RMS Path 

The rms signal to be evaluated is applied to the lSD-Hz highpass 
filter via a selectable 40/0-dB amplifier whose gain is deter­
mined from the result of the rms measurement. The highpass filter 
is connected when measurements are made in FAST mode (cf. Section 
5.1.5, DC Amplifier). The signal is applied to the DC amplifier 
via three calibration switches which are required to determine 
the offset and gain errors of the rms meter. 

802.8435.02 5.7 E-1 



5.1.4.3 Peak-value Path 

The peak-value path is similar to the rms path. A signal inverter 
is fitted instead of the lSD-Hz highpass filter so that the posi­
tive and negative peaks of the signal can be measured in the case 
of demodulation since the peak-value meter only detects positive 
signals. 

Prior to the inverter, the external modulation signal connected 
via the modulation control is applied to the peak-value meter via 
a selector to enable calibration if necessary. 

5.1.4.4 SINAD/Distortion 

The SINAD/distortion meter is basically a controlled amplifier 
wi th a series-connected notch fil ter. A constant rIDS value is 
used as the setpoint; the output signal of the ampl ifier is 
square-rooted, integrated and applied to the controller, an OTA 
in the negative feedback path of the amplifier. The fundamental 
frequency (1 kHz) is subsequently filtered and the rIDS we igh ted 
from the regulated signal. A three-pole notch fiI ter with pole 
frequencies at 990 HZ, 1 kHz and 1.01 kHz is used as the filter 
in order to intercept small differences between the fundamental 
frequency and the pole frequency. 
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5.1.5 DC Amplifier 
(See circu it diagram 802.8435 S, sheet 5 and Fig. 5-5) 

The DC amplifier circuit conditions the incoming AC and DC volt­
ages for the subsequent A/D converter. 

5 ... 1 ",5 ... 1 !lMS Meter 

The rms meter is an IC which basically multiplies the input sig­
nal and subsequently generates the mean value. The rInS meter is 
operated in two modes, fast and slow, in order to achieve a 
higher measuring rate.· The selection of the two modes involves, 
on the one hand, changing the charging capacitor required to ge­
nerate the mean value and, on the other, the switchover of the 
cut-off frequency of a 4th order lowpass filter with an optimized 
transient respense connected in series wi th the IC. The cu t-off 
frequencies of the input voltages are 50 Hz in the slow mode and 
150 Hz in the fast mode. A 2nd order highpass filter is connected 
ahead of the rms meter to prevent AC voltages to be superimposed 
on the DC output voltage at input voltages <150 Hz in the fast 
mode (see Section 5.1.4.2, !lMS Path). 

5.1.5.2 DC Multiplexer 

All DC voltages to be measured are combined and cyclically scan­
ned on the DC multiplexer. A selectable amplifier ensures that 
the subsequent A/D converter operates in a high resolution range 
as far as possible8 

The DC voltages applied to the DC multiplexer are: 

+ Peak-value meter (demodulation, MOD. EXT. input) 
+ &~S meter (AF voltmeter, spurious modulation) 
+ Distortion/SINAD meter 
+ Power measurement 
+ AM demodulator 
+ Adjacent-channel power meter 
+ +5-V calibration voltage 
+ PIN control voltage of the RF amplifier 
+ Self-test voltages 
+ RF millivoltmeter 
+ Ground 

802.8435.02 5. 10 E-1 
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5.1.6 Calibration 

The analog unit of the instrument contains 
ration routines which counteract influences 
temperature fluctuations. 

The main calibration routines are: 

Calibration of the 
+ RF synthesizer 
+ peak-value meter 
+ rms meter 
+ DC multiplexer. 

5.1.6.1 Calibration of the RF Synthesizer 

a number of calib­
such as aging and 

The RP synthesizer is calibrated with respect to the PM charac­
teristics; a specific deviation is set at a defined RF frequency, 
measured by the analog unit and stored as a reference value. The 
signal required in the transmitter test for mixing is divided on 
the LO cond i tioning circuit to the IF of 455 kHz, appl ied to the 
PM demodulator via the test generator and then measured and 
stored in the usual way. 

5.1.6.2 Calibration of the DC Multiplexer, Peak-value 
Meter and RMS Meter 

The corresponding IC is calibrated by connecting its input to 
ground via a switch and then measuring the offset voltage. In or­
der to correct gain errors, an extremely accurate reference volt­
age of +1 VDC is applied, measured and stored as a corre·ction 
factor. For measuring the offset voltage, the input of the cor­
respond ing Ie is connected to ground. In addition, an AC vol tage 
of 40 mV is applied to the rms meter from outside. Since offset 
voltages can be strongly temperature-dependent, this calibration 
is carried out immediately after the instrument is switched on 
and repeated cyclically at extended intervals of time. 

802.8435.02 5. 1 2 £-1 



5.2 Testing and Adjustment 

Basic setting of the module is to be performed before each ad­
justment: 

1 1 1 o 0 0 010 0 a a 0 0 010 0 1 a a 0 a 010 0 0 0 0 a 0 0 

a 10100111001000000001 

* 1st bit of the shift register, 
last bit to be shifted in. 

The designations of the adjustments refer to the front panel 
labels. 

5.2.1 LEVEL FM R81 Adjustment 
(See circuit diagram 802.8435 S, sheet 1) 

Setting: Bit No. l=H, 2=H, 3=H, 4=H 

+ Terminate X609 with 50 n. 
+ Apply 500 MHz, 20 mV to X601. 
+ Adjust level at X610 to 150 rnV ±lO rnV using R87. 

5.2.2 LEVEL AM Rae Ad~ustment 
(See circuit diagram 8 2.8435 S, sheet 1) 

The LEVEL FM R87 adjustment must have been carried out before 
starting this adjustment. 

Setting: Bit No. 3=L, 4=L 

+ Terminate X609 with 50 n. 
+ Apply 500 MHz, 20 mV to X601. 
+ Adjust level at X610 to 75 mV ±5 mV using R88. 

5.2.3 LO TTL Rl02 Adjustment 
(See circuit diagram 802.8435 S, sheet 4) 

Setting: Bit No. 48=H, 49=H 

+ Apply 62.5 MHz -3 dBrn ±3 dB to X608. 
+ Set TTL level at Dl00/3 using Rl02. 
+ Check whether TTL level with half the input frequency 

is present at>P30. 

802.8435.02 5. 1 3 E-1 



5.2.4 PM DC R213 Adjustment 
(See circuit diagram 802.8435 S, sheet 3) 

Setting: Basic setting 

+ Apply 500 MHz, 20 mV to X601. 
+ Apply 500.455 MHz, -6 dEm ±3 dBm to X608. 
+ Terminate X610 with 50 n. 
+ Connect X609 to X607. 
+ Apply 10 V ±O.5 mV to Xl.A21. 
+ Adjust DC voltage at X602 to 0 V ±5 mV using R213. 

5.2.5 DEMon LEVEL R304 Adjustment 
(See circuit diagram 802.8435 S, sheet 3) 

Setting: Basic setting 

Repeat the first five steps given in 5.2.4: 

+ Apply 500 MHz, 20 mV, 100 kHz deviation and 1 kHz AF to X601. 
+ Adjust rIDS voltage at X602 to 3.535 V ±1 mV 

(corresp. to 5 Vp ) using R304. 

5.2.6 AM LEVEL R197 Adjustment 
(See circuit diagram 802.8435 S, sheets 3/5) 

Setting: Bit No. 3=L, 4=L, 35=H, 36=L, 37=L 
Same as in 5.2.4 except: 

+ Apply 500 MHz, 20 mV, 99% AM and 1 kHz AF to X601. 
+ Adjust DC level at D680/1 to 250 mV ±2 mV using R197. 

This adjustment influences the AM DC R275 and AM SYMl"1ETRY R254 
adjustments and these must therefore be readjusted. 

5.2.7 AM SYMMETRY R254 Adjustment 
(See circuit diagram 802.8435 S, sheet 3) 

Setting: As in 5.2.6 

Same as in 5.2.6. 

+ Connect oscilloscope to X602. 
+ Adjust the limitation of the bottom 1-kHz half-wave to 

a minimum using R254. 

This adjustment influences the AM DC R275 adjustment and this 
must therefore be readjusted. 

802.8435.02 5.14 E-1 



5.2.8 AM DC R275 Adjustment 
(See circuit diagram 802.8435 S, sheet 3) 

The DEMOD LEVEL R304, AM LEVEL R197 and AM SYMMETRY R254 adjust­
ments must already have been carried out. 

Setting: As in 5.2.6 

Same as in 5.2.6 . 

.,. Adjust rrns voltage at X602. to 3.535 V ±1 mV 
(corresp. to 5 V ) using R275 • 

.,. Check the AM LEV~L R197 adjustment. 

5.2.9 CCITT R388 Adjustment 
(See circuit diagram 802.8435 S, sheet 2) 

Setting: Bit No. 17=L, 18=H 

.,. Apply 800 Hz, 1 Vrrns to X603 • 

.,. Adjust the rInS voltage at P15 to 1 V ±1 mV using R388. 

5.2.10 LEVEL R543 Adjustment 
(See circuit diagram 802.8435 S, sheet 2) 

Setting: Basic setting 

.,. Apply 1 kHz, 500 mV to X22/2 • 

.,. Adjust rInS voltage at X23/1 to 1 V ±5 mV using R543. 

5.2.11 BALANCE R542 Adjustment 
(See circuit diagram 802.8435 S, sheet 2) 

Setting: Basic setting 

.,. Apply 1 kHz, 500 rnV to X22/2 • 

.,. Adjust an accurate sin2 using R542. 

5.2.12 1 kHz R557, R556 Adjustment 
(See c~rcult dlagram 802.8435 S, sheet 2) 

Setting: Basic setting 

.,. Apply 1 kHZ, 1 V to X23/2 • 
.,. Adjust the minimum voltage at P24 using R556 and R557 

alternately. 
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5.2.13 990 Hz R566 Adjustment 
(See circuit diagram 802.8435 S, sheet 2) 

Setting: Basic setting 

.,. Apply 1 V, 990 Hz to X23/2 • 

.,. Adjust to minimum voltage at P25 using R566. 

5.2.14 1010 Hz R571 Adjustment 
(See circuit diagram 802.8435 S, sheet 2) 

Setting: Basic setting 

.,. Apply 1 v, 1010 Hz to X23/2 • 

.,. Adjust to minimum voltage at P26 using R571. 

5.2.15 POWER METER Adjustment 
(See circuit diagram 802.8435 S, sheet 5) 

The adjustment is made in the instrument (see Service Manual for 
Complete Instrument, Section 4). 
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5.3 Troubleshooting 

5.3.1 Removal and Installation of ICs 

The analog unit is a multilayer module, i.e. the printed circuit 
cons lsts of several boards adh ered together. Great care must 
therefore be taken when removing ICs. The rcs must be completely 
freed from tin using a desoldering tool and gently removed from 
the holes since the lead-through bushes could otherwise be torn 
and thus lines detached from the central layers. 

The solder side of the module contains chip capacitors, chip re­
sistors and chip ICs. Since these ICs are also adhered (automatic 
fitting), they should only be unsoldered if known for certain to 
be faulty; the ICs are often mechanically damaged because of the 
high soldering temperatures required so that corresponding spare 
parts should be available. New rcs should first be fixed using a 
non-conducting adhesive and then soldered at a low temperature 
using a very fine soldering iron. 

An important indication of a mechanical defect in ICs (break in 
the subs trate support, spl i tting or overheating of the soldered 
connections) is the function of the IC at frequencies above 
approx. 100 MHz; this particularly applies to chip capacitors. 

5.3.2 Data Channels of the Analog Unit 

The analog unit is addressed by the controller via two separate 
data channels (5 6-bi t and 12-bi t wide). The following tables 
listing the Ie connections and the function can be used to test 
these data channels. 
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Table 5-1 Slow data channel 

I 
! 

I 
I 

Component Function 

097/4 

097/5 

097/6 

D97/7 

097/14 

097/13 

097/"12 

097/11 

0465/4 

0465/5 

0465/6 

0465/7 

0465/14 

0465/1 J 

0465/12 

0465/11 

0466/4 

0466/5 

0466/6 

0466/7 

:lIt66/14 

0466/13 

D466/12 

:;466/11 

I 
! 

Selection of X601 or X604 as input 

Switch on/off the ZO-dB attenuatar pad 

FMI AM tlm. constant of control 

RF level at X609 / 50 mV or 25 illY 
to F'M or AM, respectivelly 

None 

None 

None 

None 

Connect calibration switch A ahead of rms meter to 
continuity or ground 

Connect calibration switch B ahead of rms meter to 
continuity or +5 II 

Switch on/off 40-dB amplifier in peak-value path 

Connect MOD~ EXT signal to peak-value meter 

None 

S.itch on/ofF 40-dB emplifier in rrns path 

Switch on/off 150-Hz HP in Tms path 

None 

Switch an/off ZO-dB aUenuation at Af input 

Connect AF or demodJl.tion signal to CeITT filter 

Switch on/ofF 300-Hz HP in demodJlation branch 

None 

Connect beat or AF/demadulation signal to loudspeaker, 
i.\.F counter, I)scilloscooe 

Connect Af'" or demodulation signal to peak-value path 

I Main distribution switch 

;.lain distribution switch 
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Function wi th H level 

X601 

Sw itched off 

FM 

50 mY, FM 

Ground 

+5 Y 

40 dB switched on 

Switched off 

40 dB switched on 

150-l1z HP switched on 

20 dB switched on 

AF signal 

S.itched ofF 

Seat signal 

AF signal 

See rable 5-2 

See Table 5-2 

E-1 



Component Function 

Connect AF /demociJlatiarYbeat or pole filter signal 
to oscilloscope 

Ctmnect calibration swi tch C ahead or rms meter to 
continuity 01." ground 

Connect rms Clr peek-value path to loudspeaker, 
AF counter9 oscilloscope 

Connect froS or peak-value path to distortion control 

Connect cailbration switch C ahead of peak-value meter 
to continuity or ground 

Function with H level 

Pale filter signal 

Ground 

Peak-value path 

rms path 

Ground 

Connect calibration swi tch B ahead of peek-value meter +5 V 
to continuity or +5 V 

Connect calibration awl tch A ahead of peak-value meter 
to continuity or ground 

Connect At or democLlation signal to rms path 

IF distribution switch 

If distribution switch 

Switch orYoff FM demaciJlator 

Selection of demodulation 

Selection of demodulation 

Switch arYeff demaciJlaUan signal, 

Switch orYeff automatic IF level system (squelch) 

Gain of demaciJlatian Signal, G = 'lor G = 4 

None 

None 

Swi tch orVoff cal.ibration generator 

~dJlation of calibrar.ion generate£'9 AM or FM 

None 

Divider f~ctor of LO conditioning 

Divider factor of LO conditioning 

Switch an/off first divider in LO branch 

LO f't'~uency <.31.25 J'1Hz or >51.25 MHz 
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Ground 

Af signal 

See Table 5-3 

See Table 5-3 

Switched off 

See Table 5-4 

See Table 5-4 

Switched on 

Switched ofF 

G = 4 

Switched 0 ff 

AM 

See table 5-5 

See table 5-5 

Swi tched f)n 

>31.25 MHz 
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Table 5-2 Main distribution switch 

D466/12 13 Function 
--

RMS path Peak-value path 
--

L L AF signal Demodulation signal 
L H Demodulation signal Ground 
H L CCITT filter Demodulation signal 
H H AF signal CCITT filter 

Table 5-3 IF distribution switch 

0320/4 5 Function 
--

L L IF narrowband, 25 kHz 
L H IF wide band 
H L Calibration of RF synthesizer, test 
H H Calibration of adjacent-channel power filter 

Table 5-4 Selection of demodulation 

D320/7 14 Function 
--

L L AM demodulation 
L H FM demodulation with deemphasis 
H L ~M demodulation 
H H FM demodulation 

Table 5-5 Divider factor of LO conditioning 

0104/13 12 Function 
--

L L Divider factor : 2 
L H Switched off 
H L Divider factor : 4 
H H Divider factor : 4 (N+2) 

The divider factor N is determined by the data at 0105, 
H level corresponds to divider factor O. 
The MSB is 0105/5, the LSB is 0105/11; the data width is 7 bit. 
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Table 5-6 Gain of DC amplifier 

D698/4 5 6 Function 

-- --
L L L 0 dB 
L L H 6 dB 
L H L 16 dB 
L H H 26 dB 
H L L 36 dB 
H L H 46 dB 
H H L 56 dB 
H H H inpermissible 

Table 5-7 DC multiplexer 

D698/7 14 13 Function 

--
L L L Peak value 
L L H rIDS value 
L H L Distortion 
L H H Power 
H L L AM DC 
H L H RF millivoltmeter 
H H L Adjacent-channel power 
H H H Test voltages 

Table 5-8 Peak-value meter 

D698/12 1 1 Function 

--
L L Measure peak value 
L H Hold peak value 
H L Reset peak value 
H H ---
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Table 5-9 Premultiplexer 

D697/5 4 Function 

L L Test voltages / slow rms measurement 
L H Ground / slow rms measurement 
H L PIN control voltage / fast rms measurement 
H H +5-V calibration voltage/ fast rms measurement 

0697/4: Switchover to positive or negative peak value. 
L level corresponds to negative peak value. 

5.3.3 'rest Points 

Circuit diagram 802.8435 S, sheet 3 (demodulators) 

Pl Amplified output signal of mixer. 
In normal mode, frequency fIF = 455 kHz, 
level approx. 135 mV (typical). 

P2 Control voltage for controlled amplifier. 
In normal mode with AM demodulation approx. 2 to 6 
VDe, with FM demodulation approx. 2 V. 

Pl, P4 

P5 

PE> 

p7 

I'll 

Difference outputs of controlled amplifier. 
In normal mode with AM demodulation, no clipped 
signal V~p ~ 1 V; with FM demodulation, squarewave 
signal of approx. 2.8 Vpp. 

Sum of signals at P3 und P4. 

Voltage of -5 V generated from the 10-V reference 
voltage. 
Tolerance ±1% + tolerance of reference. 

+5 V, otherwise as p6. 

Output signal of FM demodulator. 
TTL level, frequency 910 kHz. 

Pl0 Amplified signal of P9. 
Level: Vop = 10 V corresponding to tolerance of 
reference voltage. 
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Pl1 Output signal of 1M filter. 

P12 Output signal of AM demodulator. 
Positive full-wave rectified signal of P5. 

P13 Signal to switch the demodulated signal on/off. 

Circuit 802.8435 S, sheet 2 (AF conditioning) 

P14 AF signal at X603 divided by 1 or 10. 

P15 Output signal of CCITT filter. 

P16 Selectable input/output signal of 300-Hz highpass. 

P17 Output signal of l50-Hz highpass. 

P18 Signal to rms meter. 

P19 Signal to peak-value meter. 

P20 Negative operating voltage to supply the CMOS switches, 
VDC = -10 V ±5% + tolerance of -15 V operating 
voltage. 

P21 Positive operating voltage to supply the CMOS switches, 
VDC = 6 V ± 10% 

P24 Output signal of l-kHz notch filter. 

P25 Output signal of 990-Hz notch filter. 

P26 Output signal of 1010-Hz notch filter. 

Circuit diagram 802.8435 S, sheet 4 (LO conditioning) 

P30 Frequency at x608 divided by 2. 
Frequency range 15.625 to 31.25 MHz, 
level: TTL. 

802.8435.02 5.23 E-1 



5.3.4 Interfaces (Pin Assignments) 

5.3.4.1 Coaxial Connectors 

X601 

X602 

X603 

X604 

X605 

x606 

X607 

Low level range input of RF amplifier. 
Impedance: 50 (l 

Level: 5 to 500 mV 
Frequency: 1 to 1000 MHz 

Demodulated signal. 
Impedance: 600 (l 

Frequency: DC to 20 kHz 
Level: 5 ~p corresp. 

5 YO corresp. 
5 vp corresp. 

to 100 kHz 
to 100% 
to 25 rad 

t.F 
AM 
M 

with ~M, frequency range 300 Hz to 10 kHz. 

AF voltmeter input. 
Impedance: )100 k(l 
Frequency: 50 Hz to 50 kHz 
Level: 100 ~V to 35 V 

High level 
Impedance: 
Frequency: 
Level: 

range input of RF amplifier. 
50 (l 
I to 1000 MHz 
31.6 mV to 1.58 V 

Output for oscilloscope. 

IF output for adjacent-channel power. 
Impedance: 1.5 k(l 
Frequency: 455 kHz ±12.5 kHz 
Level: approx. 250 mV 

RF input of mixer. 
Impedance: 50 (l 
Frequency: 1 to 1000 MHz 
Leve 1 : 50 mV ± 3 dB FM 

25 mV ±3 dB AM 
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X608 LO input. 
Impedance: 
Frequency: 
Level: 

50 n 
31. 25 to 1000 
-3 dBrn ±3 dB 
-6 dBm ±3 dB 

MHz 
31.25 ( f ( 62.5 MHz 
62.5 < f < 1000 MHz 

K609 RF output of RF amplifier, 
Impedance: 50 >l 
Frequency: 1 of 1000 MHz 
Pegel: 50 mV ±3 dB FM 

25 mV ±3 dB AM 

K6l0 Counter output of RF amplifier. 
Impedance: 50 n 
Frequency: 1 to 1000 MHz 
Level: 150 rnV ±3 dB FM 

75 mV ±3 dB AM 
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5.3.4.2 64-contact Multipoint Connector 

la Output for controller: RF level too small (CMOS level) 
lb Power supply +5 V 

3a Strobe for fast data channel 
3b Clock for fast data channel 

4a Strobe for slow data channel 
4b Data for fast data channel 

Sa 

10a,b 

l2a,b 

l7a,b 

l8b 

19a,b 

2la 

25a 

26a 

27a 
27b 

28a 

29a 

30a,b 

31b 

Data for slow data channel 

Clock for slow data channel 

Power supply +5 V 

Power supply +15 V 

Output for AF counter 

Power supply -15 V 

10-V reference voltage input 

Output for loudspeaker amplifier 

Input to measure MOD. EXT. 

Self-test voltages input 
Power measurement input 

RF millivoltmeter input 

Adjacent-channel power meter input 

Output of signal ground for AID converter 

Output of DC voltage for AID converter 
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5.3.5 Troubleshooting Diagr~ 

Incorrect or no demodulation measurement 

Correct demode 
signal at X602 ? 
5 Vp corresp. to 
100 kHz, 
100% AM, 25 rad 

Fault only with AM ? 

IF of 455 kHz 
at Pl ? 

No I 
". 

Yes 

+ 

Fa ul t only wi th 
F ~ 31.25 MHz? 

i 
.,. 

No 1 Yes 

RF syn thes ize r OK ? 
". 

Yes 1 No 

Frequency counter 
OK ? 

Demodulation via 
INPUT2 OK ? 
----------r-----------". 

No 1 
Yes 

RF amplifier 

802.8435" 02 

DC amplifier 
AP conditioning 

RF ampl i f ier 
AM demodulation 

PM demodulator, 
squelch, 
controlled amplifier 

Divider in 
LO conditioning 

RF synthesizer 

Mixer, 
LO conditioning 

RP amplifier, switchover 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

Cll9 CC 330PF+-5%50V NPO 1206 CC 099.8873 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A331JFA 

C120 CC 3,3NF+-10%50V X7R 1206 CC 099.8909 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y332KFA 

C121 CC 330PF+-5%50V NPO 1206 CC 099.8873 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A331JFA 

C122 CC 330PF+-5%50V NPO 1206 CC 099.8873 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A331JFA 

C123 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C124 CC 3,3NF+-10%50V X7R 1206 CC 099.8909 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y332KFA 

C126 CC 100NF+-IO% 50V5K1200 C CC 082.3473 
CAPACITOR 
VITRAMON VJ1812Y104KFA 

C129 CC 220PF+-5%50V NPO 1206 CC 099.8850 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A221JFA 

C130 CC 100NF+-1Q% 50V5K1200 C CC 082.3473 
CAPACITOR 
VITRAMON VJ1812Y104KFA 

C131 CC 330PF+-5%50V NPO 12().6 CC 099.8873 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A331JFA 

C132 CC 330PF+-5%50V NPO 1206 CC 099.8873 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A331JFA 

C133 CC 100NF+-10%50V X7R 1206 007.5237 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y104KFA 

C135 LD FILT.40DB/10GHZIOA300V 911. 0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 

C136 LD FILT.40DB/IOGHZI0A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 

C137 LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 

C138 LD FILT.4DDB/1DGHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 

C141 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-100 

C144 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-IOO 

. C147 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
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Kennzeichen Benennung/Seschreibung Sachnummer enthalten in Component No. Designation Stock No. contained in 

C150 CK 1,8NF+-l%63V6,3Xll KP CK 283.1699 
PLASTIC-FOIL CAPACITOR 
SIEMENS B33531-A5182-F 

CISI CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206AI01JFA 

C152 CK 7,5NF+-1,25%63V7,5QUAD CK 213 .4376 
CAPACITOR 
SIEMENS 1333531-A5752-F 

C153 CC 56PF+-2%5X6NPO CC 087.6512 
CAPACITOR 
VALVO 2222·678 10569 

C154 CK 6,8NF+-l%63V6,3QUXllKP CK 099.1927 
CAPACITOR 
SIEMENS B33531-A5682-F 

C155 CC 56PF+-2%5X6NPO CC 087.6512 
CAPACITOR 
VALVO 2222 678 10569 

C156 CC IPF+-0,25PF3X4PI00 CC 087.6170 
CAPACITOR 
VALVO 2222 678 03108 

ClS7 CC 10NF+-I0%SOV X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C15a CC 390PF+-5%50V NPO 1206 CC 099.8880 
'./-.';c._' CERAMIC CHIP CAPACITOR 

VITRAMON VJ1206A391JFA 
C159 CC 10PF+-0,5PFSOVNPO 1206 CC 099.8480 

CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206AI00DFA 

C160 CE 10UF+-20%35V RDSX5 803.0667 
ELECTROLYTIC CAPACITOR' 
NATION PAN ECE-AIVKS-IOO 

C161 CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C162 CC 10NF+-10%SOV X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C163 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CARACITOR 
VITRAMON VJ1206Yl03KFA 

C165 CE 10UF+-20%35V RDSX5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-IOO 

C166 CC 10OPF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 

C168 CC 10OPF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 

C170 CC 390PF+-5%50V NPO 1206 CC 099.8880 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A391JFA 

Cl71 CK lUF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/S0/lUF/l0% 
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Kennzeichen Benennung/Seschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

Cl72 CK lUF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WIMA MKS2l50/lUF /10% 

C175 CK IDONF+-5%63v5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C176 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-I00 

C177 CK 22NF+-5%63V5RM MKT CK 099.2881 
CAPACITOR 
WIMA MKS2/63/0,022UF/5 

C180 CC 10NF+-I0%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 

C181 CC 10NF+-I0%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 

C182 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

CIB3 CE 10UF+-20%35v RD5X5 B03.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-IOO 

ClB4 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-Al\~S-lOO 

Cl85 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C190 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C195 CE 2,2UF+-20%20V 5X 4X 7 CE 022.8104 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 1 2,2/20 20% 

C202 CE 10 UF+-20%16V 7X 4X 8 CE 022.8085 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 2 10/16 20% 

C205 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NeC SRE 22UF/16V+-20% 

C206 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C210 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C211 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C212 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C213 CK 100NF+-5%63VSRM MKT CK 099.2930 
CAPACITOR· 
WlMA MKS/2/63/0,lUF/5% 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in Component No. Designation Stock No. contained in 

C215 CC 12DPF+-2%6X9NPO CC 087.6558 
CAPACITOR 
VALVO 2222 678 10121 

C216 ex 1DONF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS!2!63!O,1UF!5% 

C217 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C220 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C221 ex 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS!2!63!O,lUF!5% 

C223 CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C225 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF!16V+-20% 

C226 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF!16V+-20% , 

C230 CK 22NF+-1%63V8X8X11 KP CK 213.4553 > 
• 

-5:--:--;:-:; - CAPACITOR 
• SIEMENS B33531-A5223-:-F « 

~ C231 CK 560PF+-1%63V6,3X11 KP ex 283.1660 • PLASTIC-FOIL CAPACITOR • , 
SIEMENS E33531-A5561-F 

C232 CC 10PF+-0,25PF3X4N750 CC 087.6787 
CAPACITOR 
VALVO 2222 678 57109 

C233 CK 11NF+-1% 63V 7,5QUAD CK 099.1679 
CAPACITOR 
SIEMENS B33531-A5113-F 

C234 CK 10NF+-l%63V7,5QUX13 KP ex 340.9076 
CAPACITOR 
SIEMENS E33531-A5103-F 

C235 CK 27NF+-1% 63V 10QUAD CK 099.1685 
CAPACITOR 
SIEMENS B33531-A5273-F 

C237 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS!2!63!O,lUF!5% 

C238 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS!2!63!0,lUF!5% 

C240 CC lONF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C241 CK 10NF+-5%63V5RM MKT CK 099.2869 
CAPACITOR 
WIMA FKS 2!100!O,OlUF! !l, 

0 

C250 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 

8_Q_Z .8435 01 SA BL 7+ 



Kennzeichen 
Component No. 

C251 

C253 

C254 

C255 

C256 

C261 

C262 

C273 

C274 

C275 

C282 

C283 

C284 

C285 

C300 

C302 

C303 

C305 

C306 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No, 

CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 6,BPF+-O,25PF4X5P100 CC 087.6270 
CAPACITOR 
VALVO 2222 678 03688 
CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CE lOUF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-IOO 
CC INF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 1NF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 3,9PF/O,25PF63V3X5NI50 CC 099.5545 
CAPACITOR 
VALVO 2222 678 33398 
CC 10NF+-I0%50V X7R 1206 CC 099.B521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-I0%50V X7R 1206 CC '099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ12D6Y103KFA 
CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-100 
CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 
CC 10NF+-I0%5DV X7R 1206 CC 099.B521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CE 22UF+-20%16VSRDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CK 220PF+-2,5%63V RM5 KP CK 099.60B7 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 220/2,5%/63V 
CC10NF+-I0%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-I0%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CK 680PF+-2,5%63V RM5 KP CK 099.6112 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 68D/2,5%/63V 
CK 470PF+-2,5%'63V RM5 KP CK 099.6106 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 470/2,5%/63V 

enthalten in 
contained in 

802.8435 01 SA BL 8+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C310 CK 2,2NF+-2,5%63V RM5 KP CK 099.6141 
POLYPROPYLENE CAPACITOR 
WIMA FKP2 2200/2,5%/63 

C311 CK 470PF+-2,5%63V RM5 KP CK 099.6106 
POLYPROPYLENE CAPACITOR 
WIMA FKP2 470/2,5%/63V 

C312 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-100 

C3-13 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-IOO 

C315 CC 27PF+-2%4X5NPO CC 087.6470 
CAPACITOR 
VALVO 2222 678 10279 

C340 CC 27PF+-2%4X5NPO CC 087.6470 
CAPACITOR 
VALVO 2222 678 10279 

C350 CK 1UF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/lUF/10% 

C3S1 CK 100NF+-S%63VSRM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/S% 

~ C352 CE lOUF+-20%35V RD5X5 803.0667 • • ELECTROLYTIC CAPACITOR f 
~ NATION PP~ ECE-A1VKS-100 .. C353 CC 10NF+-10%50V .X7R 1206 CC 099.8521 .. · CERAMIC CHIP CAPACITOR = = 

VITRAMON VJ1206YlO3KFA 
C354 CC 10NF+-10%50V X7R 1206 CC 099.8521 

CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C355 CK 6;8NF+-2,5%63V RM5 KP CK 099.6170 
POLYPROPYLENE CAPACITOR 
WIMA FKP2 6800/2,5%/63 

C356 CK 6,8NF+-2,5%63V RM5 KP CK 099.6170 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 6800/2,5%/63 

C357 CK 100NF+-5%63VSRM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C358 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 

C359 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C360 CK 6,8NF+-2,5%63V RM5 KP CK 099.6170 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 6800/2,5%/63 

C361 CK 6,8NF+-2,5%63V RM5 KP CK 099.6170 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 6800/2,5%/63 

C365 CK 68NF+-1%63V12X12X12 PP CK 303.7067 
CAPACITOR 
SIEMENS B33531-A5683-F 

802.8435 01 SA :t3L 9+ 



Kennzeichen 
Component No. 

C366 

C370 

C371 

C372 

C373 

C380 

C381 

C382 

C383 

C384 

C385 

C386 

C387 

C391 

C392 

C393 

C400 

C402 

C403 

D:aium 
Date 

$<..h~:iti~Wi.~:te ,;,fci~ 
P·arts: 'Hst -;.for 

ED .·Ji..NALOGTEII.. 
S'~~hnu~mei 
s,<>ckilli, 

108.7 B{li;$.435.0J; 
Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

CK 68NF+-l%63V12X12X12 PP CK 303.7067 
CAPACITOR 
SIEMENS B3353l-A56B3-F 
CK 68NF+-l%63V12X12X12 PP CK 303.7067 
CAPACITOR 
SIEMENS B33531-A5683-F 
CK 68NF+-l%63V12X12X12 PP CK 303.7067 
CAPACITOR 
SIEMENS B3353l-A5683-F 
CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 
CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 
CK 20NF+-1%63V6,3QUXll KP CK 334.5550 
CAPACITOR 
SIEMENS B33531-A5203-F 
CK 20NF+-l%63V6,3QUXll KP CK 334.5550 
CAPACITOR 
SIEMENS B3353l-A5203-F 
CK 20NF+-l%63V6,3QUXll KP CK 334.5550 
CAPACITOR 
SIEMENS B3353l-A5203-F 
CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CK 3,9NF+-l%63V6,3QUX11KP CK 340.8057 
CAPACITOR 
SIEMENS B33531-A5392-F 
CC 100PF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 
CK 6,8NF+-l%63V6,3QUXllKP CK 099.1927 
CAPACITOR 
SIEMENS B33531-A5682-F 
CC 56PF+-2%5X6NPO CC 087.6512 
CAPACITOR 
VALVO 2222 678 10569 
CK 1NF+-1,25%63V7,5QUAD. CK 213.4353 
CAPACITOR 
SIEMENS B33531-A5l02-F 
CK lONF+-l%63V7,5QUX13 KP CK 340.9076 
CAPACITOR 
SIEMENS B33531-A5103-F 
CK 100NF+-l%63V l1RDX22 CK 024.6438 
CAPACITOR 
ROEDERST CK1853-410/06/l% 
CK 560PF+-l%63V6,3Xl1 KP CK 283.1660 
PLASTIC-FOIL CAPACITOR 
SIEMENS B33531-A5561-F 
CK 47NF+-l%63V7,5QUX13 KP CK 099.1904 
CAPACITOR 
SIEMENS B33531-A5473-F 

enthalten in 
contained in 
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Kennzeichen BenennungJBescnreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C404 CK 47NF+-1%63V7,5QUX13 KP CK 099.1904 
CAPACITOR 
SIEMENS B33531-A5473-F 

C405 CK 20NF+-l%63V6,3QUXl1 KP CK 334.5550 
CAPACITOR 
SIEMENS B33531-A5203-F 

C406 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C407 CK 100NF+-5%63V5RM MKT eK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C408 CE 1DUF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 

C409 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-AIVKS-100 

CUD CC 10NF+-IO%5DV X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA . 

CUI CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

CU5 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-Alv~S-lOO 

C416 CC 10NF+-I0%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJl206Yl03KFA 

CU8 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C419 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C420 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION p~ ECE-A1VKS-100 

C425 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,1UF/5% 

C426 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C427 CC 10NF+-10%5DV X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C428 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C429 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C430 CK 1UF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/lUF/10% 

802.8435 01 SA BL11+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C435 CE 10UF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 

C436 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C438 CE 22UF+-20%16VSRDXSRAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCe SRE 22UF/16V+-20% 

C439 CC 10NF+-10%50V X7R 1206 CC 099.8S21 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlD3KFA 

C440 CE lOUF+-20%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 

C445 CK 1UF+-10%5DV5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/lUF/10% 

C446 CK 1UF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/lUF/10% 

C448 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C449 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C451 CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C452 CC 10NFt-10%50V X7R.1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C455 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C456 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C457 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C458 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C465 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C470 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C475 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NeC SRE 22UF/16V+-20% 

C480 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 

802.8435 01 SA BL12+ 



Kennzeicnen 
Component No. 

C485 

C500 

C501 

C502 

C511 

C512 

C513 

C521 

C522 

C523 

C530 

C531 

C533 

C540 

C545 

C550 

C552 

C553 

C555 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No, 

CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-I01 
CK 1UF+-IO%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/1UF/10% 
CC 22PF+-2%3X4N750 CC 087.6829 
CAPACITOR 
VALVO 2222 678 58229 
CC 4,7PF+-0,25PF3X4NPO CC 087.6387 
CAPACITOR 
VALVO 2222 678 09478 
CC lONF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 3,3PF+-O,25PF3X4NPO CC 087.6364 
CAPACITOR 
VALVO 2222 678 09338 
CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CE 10UF+-20%35V RD5X5 8.03.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CE 10UF+-2D%35V RD5X5 803.0667 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 
CK 1UF+-IO%5DV5RM MKT CK 099.2998 
CAPACITOR 
WIMA MKS2/50/1UF/IO% 
CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CK 1UF+-IO%5DV5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/1UF/10% 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 5,6NF+- 5%100V NPO VIE CC 060.0988 
CAPACITOR 
ERIE 8737-100-COG-5,6N -J 

enthalten in 
contained in 
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Kennzeichen Benennung/Beschreibung Sachnummer ' enthalten in 
Component No. Designation Stock No. contained in 

C557 CC 5,6NF+- 5%lOOV NPO VIE CC 060.0988 
CAPACITOR 
ERIE 8737-100-COG-5,6N -J 

C565 CC 5,6NF+- 5%100V NPO VIE CC 060.0988 
CAPACITOR 
ERIE 8737-100-COG-5,6N -J 

C568 CC 5,6NF+- 5%100V NPO VIE CC 060.0988 
CAPACITOR 
ERIE 8737-100-COG-S,6N -J 

C570 CC 5,6NF+- 5%lDOV NPO VIE CC 060.0988 
CAPACITOR 
ERIE 8737-100-COG-5,6N -J 

C573 CC 5,6NF+- 5%100V NPO VIE CC 060.0988 
CAPACITOR 
ERIE 8737-100-COG-5,6N -J 

C580 CC lONF+-IO%50v X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO3KFA 

C581 CC lONF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C582 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C601 CK 10ONF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WI¥A MKS/2/63/0,lUF/5% 

C603 CC lOONF+-IO%50V5K1200VIE CC 084.S350 
CAPACITOR 
UNION CARE CKOSBXI04K 

C635 CK 10ONF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C636 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C637 CK 4,7NF+-2,5%63V RM5 KP CK 099.6164 
POLYPROPYLENE CAPACITOR 
WlMA FKP2 4700/2,5%/63 

C638 CC lONF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C645 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C646 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C647 CK 220NF+-5%63V5RM MKT CK 099.2952 
CAPACITOR 
WlMA MKS2/63/0,22UF/5% 

C648 CK 470NF+-5%63V5RM MKT CK 099.2975 
CAPACITOR 
WlMA MKS2/63/0,47UF/5% 

C650 CK 680NF+-10%50VRM MKT CK 099.2981 
CAPACITOR 
WlMA MKS2/50/0,68UF/10 

802.8435 01 SA BL14+ 



Kennzaichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No, contained in 

C651 CK 470NF+-S%63VSRM 'MKT CK 099.2975 
CAPACITOR 
WlMA MKS2/63/0,47UF/5% 

C653 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C654 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C655 CK 330NF+-S%63VSRM MKT CK 099.2969 
CAPACITOR 
WlMA MKS2/63/0,33UF/S% 

C656 CK lUF+-10%50VSRM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2iSO/lUF 110% 

C660 CE 2,2UF+-20%3SV 7X SXll CE 022.8191 
ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 3 2,2/40 20% 

C661 CK 100NF+-S%63VSRM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C662 CK 100NF+-S%63VSRM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

~ C663 CE 10 UF+-20%16V 7X 4X 8 CE 022.808S > 
• ELECTROLYTIC CAPACITOR ;; 
• • ROEDERSTEI ETR 2 10/16 20% • .. C664 CE 10UF -10+S0% 63V 9X13 CE 022.7650 .. 
• ELECTROLYTIC CAPACITOR , 
• 

ROEDERST ELKOEKIO/63 
C670 CE 4, 7UF+-20%20V 7X 4X 8 CE 022.8110 

ELECTROLYTIC CAPACITOR 
ROEDERSTEI ETR 2 4,7/20 20% 

C671 CK lOONF+-S%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C672 CK lOONF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C675 CK ,lOONF+-S%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C676 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C680 CK lOONF+-5%63VSRM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C685 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C686 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 

C687 CK 10ONF+-5%63VSRM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,lUF/5% 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C700 CE 470UF+-20%25V12,5X12,5 803.0715 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-471U 

C701 CE 470UF+-20%25V12,5X12,5 803.0715 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-471U 

C703 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

C704 CC 10NF-20+50%7XSR4000 cc 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C705 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C706 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

D76 BL CD4053BE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D96 BL CD4D47AE MULTIVIBR. BL 086.7221 
MULTIVIBRATOR 
RCA CD4047AE 

D97 BL HEF4094BT BB.SHIFTREG 803.0867 
8 STAGE BUS P~GISTER 
VALVO HEF4094BT, GEGURT T 

DI00 BL SN74S74N 2XD-FLIPFL. .266.6621 
FLIP-FLOP 
TEXAS SN74S74N 

DI01 BL 74F161PC 4B.BIN.CNT BL 34.4.7103 
4BIT SYNC.PRES.BIN.COUNT. 
VALVO N74F161N 

DI02 BL 74F161PC 4B.BIN.CNT BL 344.7103 
4BIT SYNC.PRES.BIN.COUNT. 
VALVO N74F161N 

DI03 BL SN74LS153N DATENSELEKT 266.4729 
IC MULTIPLEXER SN74LS153N 
TEXAS SN74LS153N 

DI04 BL HEF4094BT 8B.SHIFTREG 803.0867 
8 STAGE BUS REGISTER 
VALVO HEF4094BT, GEGURT T 

DI05 BL HEF4094BT SB.SHIFTREG 803.0867 
8 STAGE BUS REGISTER 
VALVO HEF4094BT, GEGURT T 

D106 BL CD4040BE 12B.COUNTER BL 086.71BO 
COUNTER 
RCA CD4040BE 

Dll0 BJ TL601CP 2X ANALOGSCH BJ 213.4530 
ANALOG SWITCH 
TEXAS TL601CP {MJG} 

D220 BJ NBT20F lXLINE REC BJ 289.4502 
LINE RECEIVER 
SIGNETICS N8T20F 
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Kennzeichen Benennung/Beschreibung Sachnummer entheJten in 
Component No, Designation Stock No. contained in 

D225 BL HEF4011BT 4X2IN.NANDG 350.4154 
NAND GATE 
VALVO HEF4011BT 

D280 BL CD4052BE 2X4CHAN.MUX BL 243.1200 
MULTIPLEXER/DEMULTIPLEXER 
MOTOROLA MC14052BCP 

D282 BJ TL601CP 2X ANALOGSCH BJ 213.4530 
ANALOG SWITCH 
TEXAS TL601CP {MJG} 

D315 BJ TL601CP 2X ANALOGSCH BJ 213.4530 
ANALOG SWITCH 
TEXAS TL601CP {MJG} 

D320 BL HEF4094BT 8B.SHIFTREG 803.0867 
8 STAGE BUS REGISTER 
VALVO HEF4094BT, 

D352 BL CD4053BE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D410 BL CD4052BE 2X4CHAN.MUX BL 243.1200 
MULTIPLEXER/DEMULTIPLEXER 
MOTOROLA MC14052BCP 

D415 BL CD4053BE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D430 BL CD4053BE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D435 BJ TL601CP 2X ANALOGSCH BJ 213.4530 
ANALOG SWITCH 
TEXAS TL601CP {MJG} 

D445 BL CD4053BE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D450 BL CD4053BE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D455 EL CD4053EE 3X2CH. MUX BL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D465 EL CD4094BF 8EIT SH.REG EL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D466 BL CD4094BF BElT SH.REG BL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D467 BL CD4094BF 8BIT SH.REG BL 418.0064 
SHIFT REGISTER 
RCA CD4094BF 

D470 BL CD4053BE 3X2CH. MUX EL 565.3080 
MULTIPLEXER 
RCA CD4053BE 

D650 BL MC14066EAL 4X ANALOGSW BL 418.0135 
ANALOG SWITCH 
MOTOROLA MC14066BAL 

D675 BL CD4052BE 2X4CHAN.MUX EL 243.1200 
MULTIPLEXER/DEMULTIPLEXER 
MOTOROLA MC14052BCP 
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Kennzeichen Benennung/Seschreibung Sachnummer enthatten in 
Component No. Designation Stock No. contained in 

D680 BL CD4051BE 8CH. MUX BL 339.4174 
MULTIPLEXER 
RCA CD4051BE 

D685 BL CD4051BE 8CH. MUX BL 339.4174 
MULTIPLEXER 
RCA CD4051BE 

D695 BL SN74LS05N 6/INVERT. OC 266.7911 
IC INVERTER SN74LS05N 
TEXAS SN74LS05N 

D696 BL SN74LS05N 6/INVERT. OC 266.7911 
IC INVERTER SN74LS05N 
TEXAS SN74LS05N 

D697 BL HEF4094BT 8B.SHIFTREG 803.0867 
8 STAGE BUS REGISTER 
VALVO HEF4094BT, GEGURT T 

D698 BL HEF4094BT 8B.SHIFTREG 803.0867 
8 STAGE BUS REGISTER 
VALVO HEF4094BT, GEGURT T 

E160 ER 455KHZ-BANDP.KER.B:30K 803.0809 
455KHZ-BANDPASS,CER.BW30K 
MURATA CF'W 455 B 

H600 EF 6V 0,02A OHNE SOCKEL EF 803.0815 
LAMP 6V 
BUERKLIN 33 G112 

K5 SN HF-RELAIS 12V IXUM 803.0821 
RELAY 
SDS RFlE-12V 

KI66 SR 5 V lXU DIL SR 340.4551 
RELAY 
ELECTROL RA 30421051 

K168 SR 5 V lXU DIL SR 340.4551 
RELAY 
ELECTROL RA 30421051 

K350 SR 5V3600HMIMALIRH-JC-GEH SR 412.0027 
RELAY 
CLARE PRME 15.005 

Ll LD 680 UHI0%60,OOHMO,030A LD 067.3201 
CHOKE 
DELEVAN DROSSEL1025-88 

L2 LD 680 UH10%60,OOHMO,030A LD 067.3201 
CHOKE 
DELEVAN DROSSELI025-88 

L20 LD 390 UH10%35,OOHMO,040A LD 067.3176 
CHOKE 
DELEVAN DROSSELI025-82 

L21 LD 390 UHI0%35,OOHMO,040A LD 067.3176 
CHOKE 
DELEVAN DROSSEL1025-82 

L25 LD 390 UHI0%35,OOHMO,040A LD 067.3176 
CHOKE 
DELEVAN DROSSELI025-82 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in Component No. Designation Stock No. contained in 

L26 LD 470 UH10%42,OOHMO,036A LD 067.3182 
CHOKE 
DELEVAN DROSSEL1025-84 

L27 LD lOOOUHIO%72,OOHMO,028A LD 037.8005 
CHOKE 
DELEVAN DROSSELI025-92 

L30 LD 390 UH10%35,OOHMO,040A LD 067.3176 
CHOKE 
DELEVAN DROSSELI025-82 

L33 LD 270 UHI0%25,OOHMO,047A LD 067.3153 
CHOKE 
DELEVAN DROSSELI025-78 

L46 LD 470 UHIO%42,OOHMO,036A LD 067.3182 
CHOKE 
DELEVAN DROSSEL1025-84 

L50 LO 390 UHI0%35,OOHMO,040A LO 067.3176 
CHOKE 
DELEVAN OROSSELI025-82 

L55 LD 390 UHI0%35,OOHMO,040A LD 067.3176 
CHOKE 
DELEVAN DROSSELI025-82 

LI00 LO 470 UHI0%42,DOHMO,036A LD 067.3182 
CHOKE 
DELEVAN DROSSELI025-84 • L123 LD 100 UHI0%8,OOOHMO,084A LD 067.3101 

, 
• CHOKE E 
~ 

DELEVAN DROSSELI025-68 • 
.! L130 LD 1000UH10%72,OOHMO,028A LD 037.8005 ;; 
• CHOKE • • 

DELEVAN DROSSELI025-92 
L149 LD I,ODUHI0%I,ODOHMO,390A LD 067.2863 

CHOKE 
DELEVAN 1025-20 

L150 LD 18UH+-2% 0,36Al,95 OHM LD 283.1001 
MINI CHOKE 
JAHRE 74.11-18ROG 

L151 LD 18UH+-2% O,36Al,95 OHM LD 283.1001 
MINI CHOKE 
JAHRE 74.11-18ROG 

L180 LD 100 UHIO%8,00OHMO,084,A LD 067.3101 
CHOKE 
DELEVAN DROSSELI025-68 

L185 LD 100 UHI0%8,OOOHMO,084A LD 067.3101 
CHOKE 
DELEVAN DROSSELI025-68 

L210 LD 100 UHI0%8,OOOHMO,084A LD 0~7.3101 
CHOKE 
DELEVAN DROSSELI025-68 

L212 LD 100 UHI0%8,OOOHMO,084A LD 067.31Cl 
CHOKE 
DELEVAN DROSSELI025-68 

L213 LD 100 UHI0%8,OOOHMO,084A LD 067.3101 
CHOKE 
DELEVAN DROSSELID25-68 

L216 LD 100 UHI0%8,00OHMO,084A LD 067.3101 
CHOKE 
DELEVAN DROSSELI025-68 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

L315 LD lD,DUH1D%3,3DOHMO,144A LD 026.4184 
CHOKE 
DELEVAN DROSSEL1025-44 

L340 LD 10,OUH10%3,300HMO,144A LD 026.4184 
CHOKE 
DELEVAN DROSSEL1025-44 

N10 BO MC1558JG 2X OPAMP 275.0816 
OPERATIONAL AMPLIFIER 
NSC LM1558J 

N15 EO MC1558JG 2X OPAMP 275.0816 
OPERATIONAL AMPLIFIER 
NSC LM1558J 

N45 BM OM350R ANTENNEN-VERST 803.0838 
BROADBAND AMPLIFIER 
VALVO OM350R SPEZ. 

N50 EM OM350R ANTENNEN-VERST 803.0B38 
BROADBAND AMPLIFIER 
VALVO OM350R SPEZ. 

N55 BM OM350R ANTENNEN-VERST 803.0838 
BROADEAND AMPLIFIER 
VALVO OM350R SPEZ. 

N70 EO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N90 BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N100 EM OM350 ANTENNEN,..VERST EM 334.4,953 
ANTENNA AMPLIFIER 
VALVO OM350 

N1l5 EM TFM2 MIXER 1. OGHZ ElM 302.6080 
MIXER 
MCL TFM-2 

N120 EM OM361A ANTENNEN-VERST ElM 334.5314 
ANTENNA AMPLIFIER 
VALVO OM361A 

N130 EO LF156J BIFET OPAMP BO 645.7251 
OPERATIONAL AMPLIFIER 
MOTOROLA LF156J 

N170 BO LF157J BIFET OPAMP EO 343.1530 
OPERATIONAL AMPLIFIER 
MOTOROLA LF157J 

N175 BO MC1590BGCS HF AMPL BO 455.4047 
HF AMPLIFIER 
MOTOROLA MC1590BGCS 

N180 BO LF156J BIFET OPAMP BO 645.7251 
OPERATIONAL AMPLIFIER 
MOTOROLA LFl56J 

N190 BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N205 BO MC1558JG 2X OPAMP 275.0816 
OPERATIONAL AMPLIFIER 
NSC LM1558J 
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Kennzeichen Benennung/Beschreibung Sacl'mummer entha4ten in 
Component No. Designation Stock No. contained in 

N230 BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N24D :SO LF411CN JFET OPAMl? 349.3058 
OPERATIONAL AMPLIFIER 
NSC LF411CN 

N250 BO LF411CN JFET OPAMP 349.3058 
OPERATIONAL AMPLIFIER 
NSC LF411CN 

N270 EO SE5534AFE LOW N.OPAMP 301. 3335 
OPERATIONAL AMPLIFIER 
SIGNETICS SE5534AFE 

N290 :SO LF41lCN JFET OPAMP 349.3058 
OPERATIONAL AMPLIFIER 
NSC LF411CN 

N300 BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N310 BO NE5532AFE 2XL.N.OPAMP BO 356.0450 
OPERATIONAL AMPLIFIER 
VALVO NE5532AFE 

N350 EO LF411CN JFET OPAMP 349.3058 
OPERATIONAL AMPLIFIER 
NSC LF411CN 

0 N352 BO LF411CN JFET OPAMP 349.3058 > 

! OPERATIONAL AMPLIFIER : , ~' 
NSC LF411dr e 

• 
'" N355 . BO LF412CN 2XFET OPAMl? 356.0521 

OPERATIONAL AMPLIFIER , , 
NSC LF412CN 

N365 130 LF412CN 2XFET OPA.Ml? 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N380 130 LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF4l2CN 

N385 130 LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF4l2CN 

N400 130 NE5532AFE 2XL.N.OPAMP BO 356.0450 
OPERATIONAL AMPLIFIER 
VALVO NE5532AFE 

N4lS BO NE5532AFE 2XL.N.OPAMP :SO 356.0450 
OPERATIONAL AMPLIFIER 
VALVO NE5532AFE 

N425 BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF4l2CN 

N435 BO NE5532AFE 2XL.N.OPAMP BO 356.0450 
OPERATIONAL AMPLIFIER 
VALVO NE5532AFE 

N445 BO LF412CN 2XFET OPAMP 356.0521 
OPERATIONAL AMPLIFIER 
NSC LF412CN 

N455 BO CA3240AE 2XMOS OPAMP 302.7040 
OPERATIONAL AMPLIFIER 
RCA CA3240AE 
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Kennzeichen 
Component No. 

N460 

N500 

N505 

N510 

N520 

N530 

N550 

N565 

N570 

N580 

N600 

N630 

N635 

N640 

N645 

N650 

N660 

N670 

N685 

Senennung/Beschreibung 
Designation 

BO LF156J BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF155J 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 
BO LM13600AN 2XOTA 
TRANSCONDUCTANCE AMPL. 
NSC LM13600AN 
BO MC1595L MULTIPLIER 
MULTIPLIER 
MOTOROLA MC1595L 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 
BJ PKD01FP PEAK DETECT 
PEAK DETECTOR 
PMI PKD01 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 
BJ AD536AJH RMS/DC-CONV 
RMS/DC-CONVERTER 
ANALOG DEV AD536AJH 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BJ AD636JH RMS/DC'-CONV 
RMS/DC-CONVERTER 
ANALOG DEV AD636JH 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 

Sachnummer 
Stock No. 

BO 645.7251 

356.0521 

349.3058 

803.0796 

BO 451.4365 

356.0521 

356.0521 

356.0521 

356.0521 

356.0521 

356.0521 

349.3058 

358.6256 

349.3058 

BJ 350.2639 

356.0521 

BJ 350.2780 

356.0521 

349.3058 

enthalten in 
contained in 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R41 RL 0,35W 511 OHM+-l%TK50 RL 083.0426 
RESISTOR 
DRALORIC SMA0207/5110HM-F-

R42 RL 0,35W22,10 OHM+-l%TK50 RL 082.9188 
RESISTOR 
DRALORIC SMA0207/22,lOHM-F D 

R45 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 1470HM2% K 

R46 RL O,35W 130 OHM+-l%TK50 RL 082.9888 
RESISTOR 
DRALORIC SMA0207/1300HM-F-

R47 RG 34,8 OHM+-2%TK200 1206 006.8778 
CHIP RESISTOR 
DRALORIC CGB3216 34,80HM2% TK 

R48 RG 56,2 OHM+-1%TKI00 1206 RG 006.8826 
CHIP RESISTOR 
DALE CRCW1206 56,20HM T 

R49 RG 68,1 OHM+-l%TK100 1206 RG 006.8849 
CHIP RESISTOR 
DALE CRCW1206 68,10HM T 

R50 RG 23,7 OHM+-2%TK200 1206 006.8732 
CHIP RESISTOR 
DRALORIC CGB3216 23,70HM2% TK 

~ R51 RL 0,35W 130 OHM+-1%TK50 RL 082.9888 • 
,:k.,;-. 

RESISTOR ~. 

~ DRALORIC SMA02D7/1300HM-F-
i R55 RG 38,3 OHM+-2%TK200 1206 006.8784 • CHIP RESISTOR 0 = 

DRALORIC CGB3216 38,30HM2% TK 
R56 RG 178 OHM+-2%TK200 1206 006.8949 

CHIP RESISTOR 
DRALORIC CGB3216 1780HM2% K 

R57 RG 10,0 OHM+-l%TKlOO 1206 RG 006.8649 
CHIP -RESISTOR 
DALE CRCW1206 10,0 OHM FT 

R58 RL 0,35W 130 OHM+-1%TK50 RL 082.9888 
RESISTOR 
DRALORIC SMA0207/1300HM-F-

R60 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGE3216 1470HM2% K 

R61 RG 34,8 OHM+-2%TK200 1206 006.8778 
CHIP RESISTOR 
DRALORIC CGB3216 34,80HM2% TK 

R62 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 1470HM2% K 

R65 RG 274 KOHM+-1%TKI00 RG 007.4460 
RESISTOR CHIP 
DALE CRCW1206 274KOHM % 

R66 RG 56,2 OHM+-1%TKI00 1206 RG 006.8826 
CHIP RESISTOR 
DALE CRCW1206 56,20HM T 

R67 RG 4,64KOHM+-2%TK200 1206 007.0712 
CHIP RESISTOR 
DRALORIC CGB 3216 4,64KOHM 2% 

nn", f"I" ............ --



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R70 RL O,35W 274 KOHM+-1%TK50 RL 083.2364 
RESISTOR 
DRALORIC SMA/207/274K-F-C 

R71 RL 0, 35W 4, 75KOHM+-1%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R75 RN 4X 100KOHM+-2%SIL 8 H5 RN 333.9497 
RESISTOR NETWORK 
BOURNS 4308R-102-104 

R76 RL O,35W 47,5KOHM+-l%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 

R77 RL 0, 35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

RBO RL 0,35W 2,00KOHM+-l%TK50' RL 083.0826 
RESISTOR 
DRALORIC SMA0207/2,OOK-F-D 

RBl RL 0,35W 5, 62KOHM+-l%TK50 RL 082.2190 
RESISTOR 
DRALORIC SMA0207/5,62K-F-C 

R85 RL O,35W 47,5KOHM+-l%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207 /4 7, 5K-F 

R86 RL 0,35W 59,OKOHM+-1%TK50 RL 083.184,5 
RESISTOR 
DRALORIC SMA0207(59,OK-F-C 

R87 RS O,5W2KOHM+-I0%lOX10X5 RS 247.7961 
CERMET POTENTIOMETER 
BOURNS 3386X-1-202 

R8S RS 0,5W100KOHM+-I0%10XIOX RS 087.7683 
CERMET POTENTIOMETER T 
BOURNS 3386X-I-I04 

R90 RL O,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-

R91 RL O,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R95 RL 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R96 RL 0,35W 8,06KOHM+-l%TK50 RL 083.1222 
RESISTOR 
DRALORIC SMA0207/8,06K-F-D 

R97 RL 0,35W 4,75KOHM+-l%TK50 RL OB3.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R98 RL O,35W IMOHM+-l%TK50 RL 082.7862 
RESISTOR 
DRALORIC SMA0207/1M-F-D 

R99 RG 4,64KOHM+-2%TK200 1206 007.0712 
CHIP RESISTOR 
DRALORIC CGB 3216 4,64 2% 

R1DO RL O,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R102 RS 0,3W 1 OKOHM+-l 0 % CERMET RS 006.9145 
TRIMMING POTENTIOMETER 
BECKMAN 67W 10KOHM 10% 

RI03 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESI STOR 
DRALORIC SMA0207/100/HM-F-

RI06 RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DF.J.;.LORIC SMA0207/1K-F-C 

RI07 RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RllO RG 3,16KOHM+-2%TK200 1206 007.0670 
CHIP RESISTOR 
DRALORIC CGB 3216 3,16KOHM 2% 

Rlll RG 3,16KOHM+-2%TK200 1206 007.0670 
CHIP RESISTOR 
DRALORIC CGB 3216 3,16KOHM 2% 

R1l2 RG 100KOHM+-l%TKlOO 1206 RG 007.1948 
CHIP RESISTOR 
DALE CRCW1206 10DKOHM T 

R1l3 RG 100KOHM+-l%TKlOO 1206 RG 007.1948 
CHIP RESISTOR 
DALE CRCW1206 100KOHM T • R1l4 RL 0,35W lKOHM+-l%TK50 RL 082.2160 > 

RESISTOR 
DRALORIC SMA0207/1K-F-C 

~ R120 RG 100 OHM+-l%TKlOO 1206 RG 006.8884 • CHIP RESISTOR , , 
DALE CRCW1206 1000HM F T 

R121 RG 100 OHM+-1%TK100 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 1000HM F T 

R122 RG 23,7 OHM+-2%TK200 1206 006.8732 
CHIP RESISTOR 
DRALORIC CGB3216 23,70HM2% TK 

R123 RL O,35W 20,OKOHM+-l%TK50 RL 083.1522 
RESISTOR 
DRALORIC SMA/207/20K-F-C 

R124 RL O,35W 37,4 OHM+-1%TK50 RL 082.9407 
RESISTOR 
DRALORIC SMA0207/37,40HM-F D 

R125 RL O,35W 1,50KOHM+-1%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA0207/1,50K-F-D 

R126 RL 0,35W 1,50KOHM+-l%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA0207/1,50K-F-D 

R127 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 1470HM2% K 

R128 RG 20,0 OHM+-1%TK100 1206 RG 007.5472 
RESISTOR CHIP 
DALE CRW1206 20,OOHM F T 

R129 RG 51,1 OHM+-l%TK100 1206 RG 006.8810 
CHIP RESISTOR 
DALE CRCW1206 51,lOHM T 

Q('\"} O,,"5e: 1"'\, ~, 



Kennzeichen 
Component No. 

R130 

R131 

R132 

R136 

R137 

R138 

R139 

RHO 

R150 

R151 

R154 

R156 

R157 

R15B 

R159 

R160 

R161 

R162 

R163 

Benennung/Seschreibung 
Designation 

RL O,35W 10,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 100KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,35W 20,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA/207/20K-F-C 
RL 0,35W lKOHM+~1%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RG 1000 OHM+-l%TK100 1206 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM T 

Sachnummer 
Stock No. 

RL 083.1297 

RL 082.1764 

RL 083.1522 

RL 082.2160 

RL 082.2160 

RL 082.2160 

RG 006.7271 

RG 1000 OHM+-l%TK100 1206 RG 006.7271 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM ~ T 
RL O,35W 49,9 OHM+-l%TK50 RL 082.9520 
RESISTOR 
RES ISTA MK2 
RG 51,1 OHM+-l%TK100 1206 
CHIP RESISTOR 
DALE CRCW1206 51,10HM F T 

RG 006.8810 

RL O,21W 10,0 OHM+-l%TK50 RL 092.1715 
RESISTOR 
RESISTA MKl 10,OOHM 1% TK 0 
RL O,21W 1,21KOHM+-1%TK50 
RESISTOR 
RESISTA MKI lK21 1% TK50 
RL O,21W 221 OHM+-1%TK50 
RESISTOR 
RESISTA MK1 2210HM 1% TK5 
RL 0,21W 1,82KOHM+-1%TK50 
RESISTOR 
RES ISTA MK1 1K82 1% TK50 
RL 0,21W 2,00KOHM+-l%TK50 
RESISTOR 
RESISTA' MKl 2K 1% TK50 
RL 0,21W 10,OROHM+-l%TK50 
RESISTOR 
RESISTA MKl 10RO 1% TK50 
RL 0,21W 10,OKOHM+-l%TK50 
RESISTOR 
RESISTA MKI 10KO 1% TR50 
RL 0,21W 1,50KOHM+-l%TK50 
RESISTOR 
RESISTA MKl lK5 1% TK50 
RL 0,21W 90,9 OHM+-l%TK50 
RESISTOR 
RESISTA MK1 

RL 092.1450 

RL 092.1367 

RL 092.1473 

092.0283 

RL 092.1567 

RL 092.1567 

RL 092.1467 

092.0125 

enthalten in 
contained in 

802.8435 01 SA BL28+ 

i 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in Component No. Designation Stock No. contained in 

R164 RL 0,21W 1,21KOHM+-l%TKSO RL 092.14S0 
RESISTOR 
RESISTA MKI lK21 1% TK50 

R16S RL O,21W 1,SOKOHM+-l%TKSO RL 092.1467 
RESISTOR 
RESISTA MKI IKS 1% TK50 

Rl66 RL O,21W lO,OKOHM+-l%TKSO RL 092.1S67 
RESISTOR 
RESISTA MKI lOKO 1% TKSO 

R167 RG l,47KOHM+-2%TK200 1206 006.9980 
CHIP RESISTOR 
DRALORIC CGB 3216 1,47KOHM 2% 

R168 RL O,21W 10,OKOHM+-l%TKSO RL 092.1S67 
RESISTOR 
RESISTA MKI lOKO 1% TKSO 

RI69 RG 3,16KOHM+-2%TK200 1206 007.0670 
CHIP RESISTOR 
DRALORIC CGB 3216 3,16KOHM 2% 

R170 RL 0,3SW 2,21KOHM+-l%TKSO RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

RI71 RL 0, 3SW 221 KOHM+-1%TKSO RL 083.2270 
RESISTOR 
DRALORIC SMA0207/221K-F-C 

! Rl72 RG 28,7KOHM+-2%TK200 1206 007.0964 , 
CHIP RESISTOR ~, , 

! DRALORIC CGB 3216 28,7KOHM 2% 
R175 RL 0,35W lKOHM+-l%TKSO RL 082.2160 

RESISTOR . 
DRALORIC SMA0207/1K-F-C 

R176 RL 0,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RI77 RL 0,35W 221 OHM+-l%TKSO RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-F-

RISO RN 4Xl,OKOHM+-2%SIL 8 H5 RN 291.4370 
RESISTOR NETWORK 
BOURNS 4308R-I02-102 

RI90 RL 0,35W 4,99KOHM+-l%TK50 RL 083.1116 
RESISTOR 
DRALORIC SMA0207/4,99K-F-D 

R191 RL O,3SW 32,4KOHM+-l%TK50 RL 083.1668 
RESISTOR 
DRALORIC SMA0207/32,4K-F-C 

R192 RL O,35W 4, 75KOHM+-l%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R195 RN 4X lOKOHM+-2%SIL 8 H5 RN 291.S154 
RESISTOR NETWORK 
BOURNS 4308R-I02-103 

R196 RL 0,35W 665 OHM+-l%TK50 RL 082.2419 
RESISTOR 
DRALORIC SMA0207/6650HM-F-

R197 RS O,3W2,OKOHM+-IO%CERMET RS 006.9139 
TRIMMING POTENTIOMETER 
BECKMAN 67W 2KOHM 10% 

nf'\<"\ ............. .. ~ - -



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R198 RL 0,35W 30,9KOHM+-l%TK50 RL 083.1645 
RESISTOR 
DRALORIC SMAD207/30,9K-F-C 

R200 RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R201 RL O,35WID,OKOHM+-O,l%T25 RL 084.3064 
RESISTOR 
DRALORIC SMA0207/l0K-B-E 

R202 RL 0,35W10,OKOHM+-0,1%T25 RL 084.3064 
RESISTOR 
DRALORIC SMA0207/10K-B-E 

R203 RL 0,35W10,OKOHM+-O,I%T25 RL 084.3064 
RESISTOR 
DRALORIC SMA0207/10K-B-E 

R204 RL O,35W10,OKOHM+-0,1%T25 RL 084.3064 
RESISTOR 
DRALORIC SMA0207/10K-B-E 

R213 RS 0,3W 500 OHM+-I0%CERM. RS 006.6675 
TRIMMING POTENTIOMETER 
BOURNS 3296W-1- 5000HM+- 0% 

R214 RG 13,OKOHM+-l%TK100 1206 RG 007.5837 
RESISTOR CHIP 
DALE CRCW1206 13,OKOHM FT 

R215 RG 13,OKOHM+-l%TK100 1206 RG 007.5837 
RESISTOR CHIP 
DALE CRCW1206 13,OKOHM FT 
.TRIMMWERT 

R220 RG 4,64KOHM+-2%TK200 1206 007.0712 
CHIP RESISTOR 
DRALORIC CGB 3216 4,64KOHM 2% 

R221 RG 4,64KOHM+-2%TK200 1206 007.0712 
CHIP RESISTOR 
DRALORIC CGB 3216 4,64KOHM 2% 

R222 RG 1000 OHM+-l%TK100 1206 RG 006.7271 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM T 

R223 RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R224 RL 0,35W 374 KOHM+-l%TK50 RL 083.2493 
RESISTOR 
RESISTA MK2 

R225 RL O,35W IMOHM+-l%TK50 RL 082.7862 
RESISTOR 
DRALORIC SMA0207/1M-F-D 

R227 RL 0,35W 402 OHM+-l%TK50 RL 083.0326 
RESISTOR 
DRALORIC SMA0207/4020HM-F-

R228 RG 38,3KOHM+-2%TK200 1206 007.0993 
CHIP RESISTOR 
DRALORIC CGB 3216 38,3KOHM 2% 

R230 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

802.8435 OlSJ,. BL30+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in Component No. Designation Stock No. contained in 

R231 RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F'-D 

R232 RL 0, 35W 60,4KOHM+-l%TK50 RL 083.1851 
RESISTOR 
DRALORIC SMAD207/60,4K-F-C 

R233 RL 0,35W66,5KOHM+-0,1%T25 RL 084.4648 
RESISTOR 
DRALORIC SMA/207/66,5K-B-E 

R234 RL O,35W 14,3KOHM+-1%TKSO RL 083.1380 
RESISTOR 
DRALORIC SMA0207/14,3K-F-D 

R235 RL D,3SW lIS KOHM+-l%TKSO RL 083.2058 
RESISTOR 
DRALORIC SMA0207/115K-F~C 

R240 RL 0,21W 10,OKOHM+-1%TKSO RL 092.1S67 
RESISTOR 
RESISTA MKl lOKD 1% TKSO 

R241 RL 0, 3SW 75,OKOHM+-l%TKSO RL 083.1916 
RESISTOR 
DRALORIC SMA/207/75K-F-C 

R242 RL 0,35W lO,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D ; R250 RG 4,64KOHM+-2%TK200 1206 007.0712 

, 
· \,:- CHIP RESISTOR • DRALORIC CGB 3216 4,64KOHM 2% < 
• R252 RL 0,35W 243 OHM+-1%TK50 RL 083.0126 ~ 
• DEPOS.-CARBON RESISTOR , , 

DRALORIC SMA0207/2430HM-F-
R254 RS O,3W lOKOHM+-1O%CERMET RS 006.9145 

TRIMMING POTENTIOMETER 
BECKMAN 67W lOKOHM 10% 

R260 RL 0,35.W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

R261 RL 0,35W 3,32KOHM+-l%TKSO RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R262 RL 0,3SW 3,32KOHM+-1%TKSO RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R263 RL 0,3SW 2,21KOHM+-l%TKSO RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

R264 RG 464 OHM+-2%TK200 1206 006.9045 
CHIP RESISTOR 
DRALORIC CGB3216 4640HM2% K 

R265 RL O,3SW 475 OHM+-l%TK50 RL 083.0390 
RESISTOR 
DRALORIC SMA0207/4750HM-F-

R266 RL O,3SW 511 OHM+-l%TK50 RL 083.0426 
RESISTOR 
DRALORIC SMA0207/S110HM-F-

R267 RL 0, 35W 511 OHM+-1%TK50 RL 083.0426 
RESISTOR 
DRALORIC SMA0207/5110HM-F-

802.8435 01 SA BL31+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R270 RL O,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R271 RL 0, 35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R272 RL 0, 35W 143 KOHM+-l%TK50 RL 083.2112 
RESISTOR 
DRALORIC SMA/207/143K-F-C 

R273 RL 0,35W 143 KOHM+-l%TK50 RL 083.2112 
RESISTOR 
DRALORIC SMA/207/143K-F-C 

R274 RL O,35W 22,lKOHM+-l%TK50 RL 083.1545 
RESISTOR 
DRALORIC SMA/207/22,lK-F-C 

R275 RS O,3WI00KOHM+-I0%CERMET RS 006.9168 
TRIMMING POTENTIOMETER 
BECKMAN 67W lOOKOHM 10% 

R279 RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R281 RG 10,0 OHM+-l%TK100 1206 RG 006.8649 
CHIP -RESISTOR 
DALE CRCW12 0 6 10,0 OHM FT 

R282 RG 10 KOHM+-1%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKO~f FT 

R283 RG 38,3KOHM+-2%TK200 1206 007.0993 
CHIP RESISTOR 
DRALORIC eGB 3216 38,3KOHM 2% 

R284 RG 38, 3KOHM+-2%TK200 1206. 007.0993 
CHIP RESISTOR 
DRALORIC CGB 3216 38,3KOHM 2% 

R285 RL 0,21W 39,2KOHM+-1%TK50 RL 092.1638 
RESISTOR 
RESISTA MK1 39K2 1% TK50 

R288 RL 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMAD207/100K-F-C 

R289 RL D,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R290 RG 38,3KOHM+-2%TK200 1206 007.0993 
CHIP RESISTOR 
DRALORIC CGB 3216 38,3KOHM 2% 

R291 RL 0,35Wl,50MOHM+-1%TK50 RL D99.81,38 
METALFI LMRESI STOR 
RESISTA' MK2 1,50MOHM 1% T 50 

R292 RL 0,35W 56,2KOHM+-1%TK50 RL 082.2231 
RESISTOR 
DRALORIC SMA0207/56,2K-F-C 

R294 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R300 RL 0, 35W 14,3KOHM+-1%TK50 RL 083.1380 
RESISTOR 
DRALORIC SMA0207/14,3K-F-D 

802.8435 01 SA BL32+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R302 RL O,35W 3, 57KOHM+-1%TK50 RL 083.1022 
RESISTOR 
DRALORIC SMA0207/3,57K-F-D 

R303 RL O,35W 511 OHM+-1%TK50 RL 083.0426 
RESISTOR 
DRALORIC SMA0207/5 

R304 RS O,3W lKOHM+-lO%CERMET RS 006.6681 
TRIMMING POTENTIOMETER 
BOURNS 3296W-l-

R3D5 RL 0,35W 2,15KOHM+-l%TK50 RL 083.0855 
RESISTOR 
DRALORIC SMA0207/2,15K-F-D 

R306 RL 0,3SW 4,87KOHM~-1%TK50 RL 083.1100 
RESISTOR 
DRALORIC SMA0207/4,87K-F-D 

R310 RL 0,3SW 3,09KOHM+-l%TKSO RL 083.0978 
RESISTOR 
DRALORIC SMA0207/3,09K-F-D 

R311 RL 0,3SW 3, 83KOHM+-l%TK50 RL 082.6614 
RESISTOR 
DRALORIC SMA02D7/3,83K-F-D 

R314 RL 0,351'1 604 OHM+-1%TK50 RL 082.2425 
RESISTOR 

'. DRALORIC SMA/207/6D40HM-
0 R315 RL O,35W 604 OHM+-1%TK50 RL 082.2425 > 

" RESISTOR ,v-·-
?~ DRALORIC SMA/207/604 
!~ R317 RL O,35W 3,OlKOHM+-l%TK50 RL 083.0961 • RESISTOR ' , :. 
i DRALORIC SMA0207/3,01K-F-D 

R318 RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R350 RL 0, 35w 909 KOHM+-l%TK50 RL 083.2858 
RESISTOR 
DRALORIC SMA0207/909K-F-C 

R351 RL O,35W 97,6KOHM+-l%TK50 RL 083.2006 
RESISTOR 
DRALORIC SMA0207/97,6K-F-C 

R352 RL 0,35W 4,75KOHM+-l%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R353 RL 0, 35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R354 RL 0, 35W 4,12KOHM+-l%TK50 RL 083.1051 
RESISTOR 
DRALORIC SMA0207/4,12K-F-D 

R355 RL O,35W 30,9KOHM+-l%TK50 RL 083 .. 1645 
RESISTOR 
DRALORIC SMA0207/30,9K-F-C 

R357 RL 0, 35W 39,2KOHM+-l%TK50 RL 083.1745 
RESISTOR 
DRALORIC SMA/207/39,2K-F-C 

R360 RL 0, 35W 110 KOHM+-1%TK50 RL 083.2041 
RESISTOR 
DRALORIC SMA0207/110K-F-C 



Kennzeichen 
Component No. 

R361 

R365 

R366 

R370 

R371 

R380 

R381 

R382 

R385 

R386 

R387 

R388 

R389 

R390 

R391 

R400 

R401 

R402 

R403 

Benennung/Bescnreibung 
Designation 

Sachnummer 
Stock No. 

RL O,35W 26,7KOHM+-1%TK50 RL 083.1597 
RESISTOR 
DRALORIC SMA/207/26,7K-F-C 
RL O,35W 29,4KOHM+-1%TK50 RL 083.1622 
RESISTOR 
DRALORIC SMA0207/29,4K-F-C 
RL O,35W 1,78KOHM+-1%TK50 RL 082.6643 
RESISTOR 
DRALORIC SMA02b7/1,78K-F-D 
RL O,35W 604 OHM+-1%TK50 RL 082.2425 
RESISTOR 
DRALORIC SMA/207/6040HM-F-~ 
RL O,35W 110 KOHM+-l%TK50 RL 083.2041 
RESISTOR 
DRALORIC SMA0207/110K-F-C 
RL O,3SW 76,8KOHM+-1%TK50 RL 083.1922 
RESISTOR 
DRALORIC SMA0207/76,BK-F-C 
RL O,3SW 28,OKOHM+-l%TKSO RL 083.1600 
RESISTOR 
DRALORIC SMA/207/28,OK-F-C 
RL O,3SW 5,62KOHM+-1%TKSO RL 082.2190 
RESISTOR 
DRALORIC SMA0207/5,62K-F-C 
RL O,3SW 21,OKOHM+-1%TK50 RL 083.1S39 
RESISTOR 
DP~LORIC S~~/207/21,OK-F-C 
RL O,3SW 19,6KOHM+-1%TKSO RL 083.1516 
RESISTOR 
DRALORIC SMA/207/19,6K-F-C 
RL O,3SW 1KOHM+-1%TKSO RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RS O,SWSOO OHM+-10%10X10X RS 247.795S 
CERMET POTENTIOMETER 
BOURNS 3386X-1-S01 
RL O,35W l,96KOHM+-1%TK50 RL 083.0810 
RESISTOR 
DRALORIC SMA0207/1. 96K-F-D 
RL O,35W 18,2KOHM+-1%TK50 RL 083.1480 
RESISTOR 
DRALORIC SMA/207/18,2K-F-C 
RL O,3SW 18,2KOHM+-1%TK50 RL 083.1480 
RESISTOR 
DRALORIC SMA/207/18,2K-F-C 
RL O,3SW S,90KOHM+-1%TKSO RL 083.1145 
RESISTOR 
DRALORIC SMA0207/S,90K-F-D 
RL O,3SW S,90KOHM+-1%TKSO RL 083.114S 
RESISTOR 
DRALORIC SMA0207/5,90K-F-D 
RL O,3SW 5,62KOHM+-1%TKSO RL 082.2190 
RESISTOR 
DRALORIC SMA0207/S,62K-F-C 
RL O,3SW4,64KOHM+-l%TK50 RL 082.1687 
RESISTOR 
DRALORIC SMA0207/4,64K-F-C 

enthalten' in 
contained in 

802.8435 01 SA BL34+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R404 RL O,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F-

R405 RL O,35W 26,lKOHM+-1%TK50 RL 082.2431 
RESISTOR 
DRALORIC SMA/207/26,lK-F-C 

RU5 RL O,35W 300KOHM+-l%TK50 RL 082.7840 
RESISTOR 
DRALORIC SMA0207/3DOK-F-D 

RU6 RL 0, 35W 1,50KOHM+-1%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA02D7/1,50K-F-D 

R417 RL O,35W 1,54KOHM+-1%TK50 RL 083.0749 
RESISTOR 
DRALORIC < SMA0207/1,54K-F-D 

R425 RL O,35W 35,7KOHM+-1%TK50 RL 083.1700 
RESISTOR 
DRALORIC SMA0207/35,7K-F-C 

R426 RL O,35W 5, 62KOHM+-1%TK50 RL 082.2190 
RESISTOR 
DRALORIC SMA0207/S,62K-F-C 

R427 RL 0, 35W lIS KOHM+-1%TKSO RL 083.2058 
RESISTOR 

; DRALORIC SMA0207/11SK-F-C 
~ g R430 RL D,3SW 100KOHM+-l%TK50 RL 082.1764 , 

RESISTOR ,,:,,; .. 
DRALORIC SMA0207/100K-F-C 

,,. 
~!! 

R43S RL O,35W 300KOHM+-l%TK50 RL 082.7840 s: 
• 0 := RESISTOR 
; DRALORIC SMA0207/300K-F-D 

R436 RL O,35W 1,SOKOHM+-1%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA0207/1,50K-F-D 

R437 RL O,35W 1, 54KOHM+-1%TK50 RL 083.0749 
RESISTOR 
DRALORIC SMA0207/1,54K-F-D 

R445 RL 0,35W 2, 21KOHM+-1%TKSO RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

R446 RL 0,35W 2, 21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

R447 RL O,35W 10OKOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R448 RL O,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R451 RL O,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R452 RL 0, 35W 249 OHM+-1%TK50 RL 083.0132 
RESISTOR 
DRALORIC SMA0207/2490HM-F-

R455 RL O,3SW 16,9KOHM+-1%TK50 RL 083.1451 
RESISTOR 
DRALORIC SMA/207/16,9K-F-C 

802.8435 01 SA BL35+ 



Kennzeicnen Benennung/Beschreibung Sachnummer entnalten in 
Component No. Designation Stock No. contained in 

R456 RL 0,35W 102 OHM+-l%TK50 RL 082.9788 
RESISTOR 
DRALORIC S~~0207/1020HM-F-

R460 RL O,3SW 49,9KOHM+-l%TK50 RL 082.6114 
RESISTOR 
DRALORIC SMA 0207/49,9K-F-

R461 RL O,35W 2,21KOHM+-l%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

R471 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/1DO/HM-F-

R472 RL 0,35W4,64KOHM+-l%TK50 RL 082.1687 
RESISTOR 
DRALORIC SMA0207/4,64K-F-C 

R475 RL 0,35W4,64KOHM+-1%TK50 RL 082.1687 
RESISTOR 
DRALORIC SMA0207/4,64K-F-C 

R480 RL 0,35W 10,0 OHM+-l%TK50 RL 082.8852 
RESIST0R 
DRALORIC SMA0207/100HM-F-D 

R485 RL 0,35W 10, ° OHM+-l%TK50 RL 082.8852 
RESISTOR 
DRALORIC SMA0207/100HM-F-D 

R500 RL O,35W 30,lKOHM+-l%TK50 RL 083.1639 
RESISTOR 
DRALORIC SMA0207/30,lK-F-C 

R501 RL 0,35W 59,OKOHM+-1%TK50 RL 083.1845 
RESISTOR 
DRALORIC SMA0207/59,OK-F-C 

R502 RL 0,35W3,92MOHM+-l%TK50 RL 099.8238 
METALFILMRESISTOR 
RESISTA MK2 3, 92MOHM 1% T 50 

R510 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

RS11 RL O,3SW 100KOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R512 RL 0,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R513 RL O,3SW 100KOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/l00K-F-C 

R514 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-P-D 

RS15 RL 0,35W 16,9KOHM+-196TK50 RL 083.14S1 
RESISTOR 
DRALORIC SMA/207/16,9K-F-C 

R520 RL O,3SW 10,OKOHM+-l%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R521 RL O,3SW13,7KOHM+-1%TK50 RL 082.6608 
RESISTOR 
DRALORIC SMA0207/13,7K-F-D 

802.843S 01 SA BL36+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R522 RL 0,35W13,7KOHM+-1%TK50 RL 082.6608 
RESISTOR 
DRALORIC SMA0207/13,7K-F-D 

R523 RL 0,35101 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R524 RL 0,35101 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R525 RL 0,35101 3,01KOHM+-1%TK50 RL 083.0961· 
RESISTOR 
DRALORIC SMA0207/3,OlK-F-D 

R530 RL O,35W 2, 74KOHM+-1%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 

R531 RL 0,35101 2, 74KOHM+-l%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 

R532 RL 0,35W25,5KOHM+-1%TK50 RL 083.1580 
RESISTOR 
DRALORIC SMA0207/25,5K-F-C 

R533 RL 0,35W25,5KOHM+-1%TK50 RL 083.1580 
RESISTOR 
DRALORIC SMA0207/25,5K-F-C 

0 R534 RL 0,35101 37,4KOHM+-1%TK50 RL 083.1722 > 

RESISTOR 
£ DRALORIC SMA/207/37,4K-F-C 
~ R540 RL 0,35101 10,OKOHM+-1%TK50 RL 083.1297 " • RESISTOR , 
• 

DRALORIC SMA0207/10K-F-D 
R541 RL 0,35W 1, 47KOHM+-1%TK50 RL 083.0726 

RESISTOR 
DRALORIC SMA0207/1,47K-F-D 

R542 RS 0,5W20KOHM+-10%10X10X5 RS 087.7660 
CERMET POTENTIOMETER T 
BOURNS 3386X-1-203 

R543 RS 0,5W20KOHM+-10%10X10X5 RS 087.7660 
CERMET POTENTIOMETER T 
BOURNS 3386X-.1-203 

R544 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R545 RL 0,35101 1,47KOHM+-1%TK50 RL 083.0726 
RESISTOR 
DRALORIC SMA0207/1,47K-F-D 

R550 RL O,35W 30,1KOHM+-1%TK50 RL 083.1639 
RESISTOR 
DRALORIC SMA0207/30,lK-F-C 

R552 RL O,35W 11, mCOHM+-1%TK50 RL 083.1322 
RESISTOR 
DRALORIC SMA0207/11K-F-D 

R553 RL 0,35W 11,OKOHM+-l%TK50 RL 083.1322 
RESISTOR 
DRALORIC SMA0207/11K-F-D 

R555 RL O,35W 26,7KOHM+-1%TK50 RL 083.1597 
RESISTOR 
DRALORIC SMA/207/26,7K-F-C 

802.8435 01 SA BL37+ 



Kennzeichen 
Component No. 

R556 

R557 

R558 

R559 

R560 

R561 

R562 

R565 

R566 

R567 

R568 

R569 

R570 

RS71 

RS72 

RS73 

R574 

R580 

R581 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

RS 0,SW5KOHM+-IO%lOXIOX5 RS 247.7978 
CERMET POTENTIOMETER 
BOURNS 3386X-1-502 
RS 0, 5W5KOHM+-10%10X10X5 RS 247.7978 
CERMET POTENTIOMETER 
BOURNS 3386X-1-S02 
RL O,35W 26,7KOHM+-l%TK50 RL 083.1597 
RESISTOR 
DRALORIC SMA/207/26,7K-F-C 
RL O,35W 2,OOKOHM+-1%TKSO RL 083.0826 
RESISTOR 
DRALORIC SMA0207/2,OOK-F-D 
RL O,35W1~02KOHM+-O,1%T2S RL 083.9169 
RESISTOR 
DRALORIC SMA0207 
RL O,35W 51,lKOHM+-1%TK50 RL 083.1822 
RESISTOR 
DRALORIC SMA/207/51,lK-F-C 
RL O,35W S,49KOHM+-1%TK50 RL 083.1139 
RESISTOR 
DRALORIC SMA0207/5,49K-F-D 
RL 0,35W 20,OKOHM+-1%TKSO RL 083.1522 
RESISTOR 
DRALORIC SMA/207/20K-F-C 
RS O,5W5KOHM+-IO%lOX10XS RS 247.7978 
CERMET POTENTIOMETER 
BOURNS 3386X-1-502 
RL O,3SW 18,2KOHM+-1%TK50 RL 083.1480 
RESISTOR 
DRALORIC SMA/207/18,2K-F-C 
RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL 0,35W 2D,OKOHM+-1%TK50 RL 083.1522 
RESISTOR 
DRALORIC SMA/207/20K-F-C 
RL 0,35W20,OKOHM+-1%TK50 RL 083.1522 
RESISTOR 
DRALORIC SMA/207/20K-F-C 
RS 0,5W5KOHM+-IO%10XIOX5 RS 247.7978 
CERMET POTENTIOMETER 
BOURNS 3386X-1-502 
RL 0,35W 17,4KOHM+-1%TK50 RL 083.1468 
RESISTOR 
DRALORIC SMA0207/17,4K-F-C 
RL O,35W 10!OKOHM+-1%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,3SW 20,OKOHM+-l%TK50 RL 083.1522 
RESISTOR 
DRALORIC SMA/207/20K-F-C 
RL O,35W 5,49KOHM+-1%TK50 RL 083.1139 
RESISTOR 
DRALORIC SMA0207/5,49K-F-D 
RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

enthalten in 
contained in 

802.8435.01 SA BL38+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R582 RL 0, 35W 750 OHM+-1%TK50 RL 082.2360 
RESISTOR 
DRALORIC SMA0207/7500HM-F-

R600 RL 0, 35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R601 RL 0, 35W 107 KOHM+-1%TK50 RL 083.2035 
RESISTOR 
DRALORIC SMA0207/107K-F-C 

R635 RL 0,35"1 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R636 RL 0, 35W 150 KOHM+-1%TK50 RL 083.2129 
RESISTOR 
DRALORIC SMA/207/150K-F-C 

R637 RL 0,35"1 100 OHM+-l%TK50 RL 082.6543 
METALFI LM-RES ISTOR 
DRALORIC SMA0207/100/HM-F-

R650 RL 0,35W 2,43KOHM+-l%TK50 RL 083.0884 
RESISTOR 
DRALORIC SMA0207/2,43K-F-D 

R651 RL 0,35"1 5,11KOHM+-l%TK50 RL 082.2348 
RESISTOR 

; DRALORIC SMA0207/5,11K-F-C i i5 R652 RL 0, 35W 15,4KOHM+-1%TK50 RL 083.1416 ' > , , 
RESISTOR ~,,;:;" 

~a: DRALORIC SV~0207/15,4K-F-D 
;~ R653 RL 0,35W 7,50KOHM+-1%TK50 RL 083.1197 , . , , RESISTOR : ' ; DRALORIC SMA0207/7,5K-F-D 

R655 RL O,35W 2, 55KOHM+-l%TK50 RL 082.2354 
RESISTOR 
DRALORIC SMA/207/2,55K-F-C 

R656 RL O,35W 5, 36KOHM+-1%TK50 RL 082.2460 
RESISTOR 
DRALORIC SMA 0207/5,36K-F-

R657 RL 0,35"1 12,1KOHM+-1%TK50 RL OB3.1351 
RESISTOR 
DRALORIC SMA0207/12,lK-F-D 

R658 RL 0,35W 5,90KOHM+-1%TK50 RL 083.1145 
RESISTOR 
DRALORIC SMA0207/5,90K-F-D 

R660 RL O,35W 24,3KOHM+-1%TK50 RL 083.1574 
RESISTOR 
DRALORIC SMA/207/24,3K-F-C 

R670 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R671 RL 0, 35W 4, 22KOHM+-1%TK50 RL 083.1068 
RESISTOR 
DRALORIC SMA0207/4,22K-F-D 

R674 RL 0, 35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R675 RN 4X 10KOHM+-2%SIL 8 HS RN 291.5154 
RESISTOR NETWORK 
BOURNS 430BR-102-103 

802.8435 01 SA BL39+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

a685 RL 0,35W 14,3KOHM+-1%TK50 RL 083.1380 
RESISTOR 
DRALORIC SMA0207/14,3K-F-D 

R686 RL 0,351'1 9, 76KOHM+-l%TK50 RL 083,1280 
RESISTOR 
DRALORIC SMA0207/9,76K-F-D 

R687 RL 0,35W 3,09KOHM+-l%TK50 RL 083.0978 
RESISTOR 
DRALORIC SMA0207/3,09K-F-D 

R68S RL 0,35W 976 OHM+-l%TK50 RL 083.0603 
RESISTOR 
DRALORIC SMA0207/9760HM-F-

R689 RL 0, 35W 309 OHM+-l%TK50 RL 083.0226 
RESISTOR 
DRALORIC SMA0207/3090HM-F-

R690 RL 0,351'1 97,60HM+-1%TK50 RL 082.9771 
RESISTOR 
DRALORIC SMA0207/97,60HM-F D 

R691 RL 0,35W 45,3 OHM+-l%TK50 RL 082.9488 
RESISTOR 
DRALORIC SMA0207/45,30HM-F D 

R695 RN 5X 10KOHM+-2%SIL 6 H5 RN 099.2675 
RESISTOR NETWORK 
BOURNS 4306R-IOI-I03 

R696 RN 9XIOOKOHM+-2%SILI0 H5 RN 542.5092 
RESISTOR NETWORK 
BOURNS 4310R-101-104 

VI AE BM83 BER.SCH.DIOD.UHF AE 568.2290 
DIODE 
VALVO BA483 

V2 AE BM83 BER.SCH.DIOD.UHF AE 568.2290 
DIODE 
VALVO BM83 

v3 AE BM83 BER.SCH.DIOD.DHF AE 568.2290 
DIODE 
VALVO BM83 

V6 AD 1N4448 75V 0,15A UDl AD 012.0700 
DIODE 
TEXAS INST 1N4448 GEGURTET 

VIO AK BC173C NPN 25V 100MA 010.4444 
TRANSISTOR 
INTERMETAL BC173C 

Vll AK BC253C PNP 25V 100MA 010.2829 
TRANSISTOR 
INTERMETAL BC253C 

VIS AK BC173C NPN 25V lOOMA 010.4444 
TRANSISTOR 
INTERMETAL BC173C 

VI6 AK BC253C PNP 25V lOOMA 010.2829 
TRANSISTOR 
INTERMETAL BC253C 

V17 AK BC253C PNP 25V lOOMA 010.2829 
TRANSISTOR 
INTERMETAL BC253C 

802.8435 01 SA BL40+ 
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Kennzeichen 
Component No. 

VIS 

V20 

V21 

V23 

V24 

V25 

V26 

V27 

V28 

V29 

V32 

V40 

V41 

V65 

V70 

V77 

V78 

V80 

V95 

Benennung/Beschreibung 
Designation 

AK BC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 
AE BA483 BER.SCH.DIOD.UHF 
DIODE 
VALVO BA483 
AE BA483 BER.SCH.DIOD.UHF 
DIODE 
VALVO BA483 
AE BA483 BER.SCH.DIOD.UHF 
DIODE 
VALVO BA483 
AE BA483 BER.SCH.DIOD.UHF 
DIODE 
VALVO BA483 
AE BZX79/C5V6 O,5W Z-D1 
ZENER DIODE 
VALVO BZX79/C5V6 
AE BZX79/C9Vl O,5W Z-DI 
ZENER DIODE 
VALVO BZX79/C9Vl 
AE MA47111 200V PINDI 
PIN DIODE 
M/A-COM MA47111 
AE 5082-3081 100V PINDI 
PIN DIODE 
HEWLETT-P. 5082-3081 
AE 5082-3081 lOOV PINDI 
PIN DIODE 
HEWLETT-P. 5082-3081 
AK NE85637 NPN 12V 100MA 
TRANSISTOR 
NEC NE85637 
AK BC253C PNP 25V 100MA 
TRANSISTOR 
INTERMETAL BC253C 
AD IN4448 75V 0,15A UDI 
DIODE 
TEXAS INST IN4448 GEGURTET 
AE 5082-2804 2XSCHOTTKYDI 
DIODE 
HEWLETT-P. 5082-2804 
AE 5082-2804 2XSCHOTTKYDI 
DIODE 
HEWLETT-P. 5082-2804 
AE BZX79/CIO 0,5W Z-DI 
ZENER DIODE 
VALVO BZX79/CIO 
AE BZX79/CIO O,5W Z-D1 
ZENER DIODE 
VALVO BZX79/CIO 
AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AE BZX79/C4V7 O,5W Z-D1 
ZENER DIODE 
VALVO BZX79/C4V7 

Sachnummer 
Stock No. 

010.4444 

AE 568.2290 

AE 568.2290 

AE 568.2290 

AE 568.2290 

AE 012.2455 

AE 012.2503 

803.0773 

803.0780 

B03.07~O 

801.8231 

010.2829 

AD 012.0700 

AE 012.8724 

AE 012.8724 

AE 012.2510 

AE 012.2510 

010.4444 

AE 012.2432 

enthalten in 
contained in 

802.B435 01 SA BL41+ 



Kennzeichen 
Component No. 

V99 

Vl23 

Vl25 

Vl26 

Vl56 

Vl60 

Vl66 

Vl67 

Vl68 

Vl69 

Vl75 . 

V200 

V205 

V220 

V222 

V264 

V265 

V266 

V267 

Benennung/Beschreibung 
Designation 

AD 1N4448 7SV O,15A UDI 
DIODE 
TEXAS INST 1N4448 GEGURTET 
AK 13C253C PNP 25V lOOMA 
TRANSISTOR 
INTERMETAL 13C253C 
AE BA483 BER.SCH.DIOV.UHF 
DIODE 
VALVO BA483 
AE 13A483 13ER.SCH.DIOD.UHF 
DIODE 
VALVO BA483 
AK BFT66 NPN l5V 30MA 
TRANSISTOR 
SIEMENS BFT66 
AK BC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 
AK BC253C PNP 25V lDOMA 
TRANSISTOR 
INTERMETAL BC253C 
AD 1N444B 75V 0,15A UDI 
DIODE 
TEXAS INST IN4448 GEGURTET 
AK BC253C PNP 25V 100MA 
TRANSISTOR 
INTERMETAL BC253C 
AD 1N4448 75V 0,15A UDr 
DIODE 
TEXAS INST 1N4448 GEGURTET 
AE BZX79/C9Vl O,5W Z-D! 
ZENER DIODE 
VALVO 13ZX79/C9Vl 
AE 13A483 BER.SCH.DIOD.UHF 
DIODE 
VALVO BA483 
AL 130139 NPN SOV lAO 
TRANSISTOR 
VALVO ,130139 
AD IN4448 75V O,15A 001 
DIODE 
TEXAS INST IN4448 GEGURTET 

.AE BZX55/135Vl 0,5W Z-D1 
ZENER DIODE 
VALVO BZX55/B5Vl 
AK BC253C PNP 25V 100MA 
TRANSISTOR 
INTERMETAL BC253C 
AE 5082-2800 SCHOTTKYDr 
DIODE 
HEWLETT-P. 508~-2800 
AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AE 5082-2800 SCHOTTKYDI 
DIODE 
HEWLETT-P. 5082-2800 

Sachnummer 
Stock No. 

AD 012.0700 

010.2829 

AE 568.2290 

AE 568.2290 

AK 252.5728 

010.4444 

010.2829 

AD 012.0700 

010.2829 

AD 012.0700 

AE 012.2503 

AE 568.2290 

AL 274.8994 

AD 012.0700 

AE 262.5837 

010.2829 

AE 012.9066 

010.4444 

AE 012.9066 

enthalten in 
contained in 

802.8435 01 SA BL42+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

V279 AE B2X79/C6V2 0,5W Z-D1 AE 012.2461 
ZENER DIODE 
VALVO E2X79/C6V2 

V280 AE EZX79/C4V3 O,5W 2-01 AE 012.2426 
ZENER DIODE 
VALVO EZX79/C4V3 

V281 AE BZX79/C4V3 0,5W 2-D1 AE 012.2426 
ZENER DIODE 
VALVO EZX79/C4V3 

V284 AD IN4448 75V 0,15A UDl AD 012.0700 
DIODE 
TEXAS INST 1N4448 GEGURTET 

V290 AD 1N4448 75V 0,15A UDl AD 012.0700 
DIODE 
TEXAS lNST 1N4448 GEGURTET 

V351 AI< EC253C PNP 25V 100MA 010.2829 
TRANSISTOR 
INTERMETAL BC253C 

V352 AE BZX55/B5Vl O,SW Z-D1 AE 262.5837 
ZENER DrODE 
VALVO BZX55/B5Vl 

V353 AE BZX55/B5Vl 0,5W Z-D1 AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5V1 .. V354 AD 1N4448 75V 0,15A UDr AD 012.0700 > , 

:c~-c- - DIODE 
~ TEXAS INST 1N4448 GEGURTET .!! V355 AE BZX55/E5Vl 0,5W Z-D1 AE 262.5837 ;; 
• ZENER DIODE • • 

VALVO BZX55/B5Vl 
V356 AE BZX55/B5Vl 0,5W Z-D1 AE 262.5837 

ZENER DIODE 
VALVO BZX55/B5Vl 

V365 AE BZX55/B5V1 0,5W 2-D1 AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5Vl 

V366 AE BZX55/B5V1 0,5W Z-D! AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5Vl 

V405 AE BZX55/B5Vl O,5W Z-D! AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5Vl 

V406 AE BZX55/B5Vl 0,5W Z-D1 AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5Vl 

V415 AE BZX55/B5Vl 0,5W Z-D1 AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5Vl 

V416 AE BZX55/B5Vl O,5W Z-D1 AE 262.5837 
ZENER DIODE 
VALVO BZX55/B5Vl 

V425 AE BZX55/B5Vl O,5W Z-D1 AE 262.5837 
ZENER DIODE 
VALVO BZX55/BSVI 

V426 AE BZX55/B5Vl O,SW Z-D1 AE 262.5837 
ZENER DIODE 
VALVO BZXSS/B5Vl 

802.8435 01 SA BL43+ 



Kennzeichen Benennung/Beschreibung 
Component No. Designation 

V435 AE BZX55/B5V1 O,5W Z-D1 
ZENER DIODE 
VALVO BZX55/B5V1 

V436 AE BZX55/B5V1 0,5W Z-D1 
ZENER DIODE 
VALVO BZX55/B5Vl 

V445 AE BZX55/B5Vl O,5W Z-DI 
ZENER DIODE 
VALVO BZX55/B5Vl 

V446 AE BZX55/B5Vl 0,5W Z-D1 
ZENER DIODE 
VALVO BZX55/B5Vl 

V448 AE BZX55/B5Vl 0,5W Z-D1 
ZENER DrODE 
VALVO BZX55/B5Vl 

V449 AE BZX55/B5Vl O,5W Z-DI 
ZENER DrODE 
VALVO BZX55/B5V1 

V472 AE BZX55/B5Vl O,5W Z-D1 
ZENER DIODE 
VALVO BZX55/B5V1 

V475 AE BZX79/C6V8 O,5W Z-DI 
ZENER DIODE 
VALVO BZX79/C6V8 

V476 AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 

Sachnummer 
Stock No. 

AE 262.5837 

AE 262.5837 

AE 262.5837 

AE 262.5837 

AE 262.5837 

AE 262.5837 

AE 262.5837 

AE 012.2478 

010.4444 

V510 AF HLMP1200 LED RT RD3 AF 273.0448 
LED 
HEWLETT 5082-4487 

V660 AE BZX79/C10 0,5W Z-D1 AE 012.2510 
ZENER DIODE 
VALVO BZX79/C10 

v661 AE BZX79/C10 O,5W Z-D1 AE 012.2510 
ZENER DIODE 
VALVO BZX79/CIO 

V674 AK BC550B NPN 50V 100MA AK 007.2050 
TRANSISTOR 
SIEMENS BC550B GURT,POL.C E 

WI DX HF-KABEL 802.8512 
RF'CABLE 

W2 DX HF-KABEL 802.8535 
RF CABLE 

W3 DX HF-KABEL 802.8558 
RF CABLE 

W4 DX HF-KABEL 802.8570 
RF CABLE 

Xl FP STECKERL.INDIR.64POLIG FP 084.6470 
64-PIN INSERT 
PANDUIT 100-064-033/999 

XIO FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 

enthalten in 
contained in 

802.8435 01 SA BL44+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

X22 FP INDIREKT.STECKERL.36P. Fl? 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 

X23 FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 
2X3POL. 

X24 FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 

X30 FP INDIREKT. STECKERL. 36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 

X31 FP INDIREKT.STECKERL.36P. FP 242.3600 
PIN CONNECTOR 
BERG 75160-102-36 
4X2POL. 

X601 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.88 

X602 FJ EINBAUSTECKER SYST.SMB FJ 063.5139 
FIXED PLUG 
RADIALL R.114 554 , X603 FJ EINBAUSTECKER SYST.SMB FJ 063.5139 ~ 1$ FIXED PLUG ' , • , 
RADIALL R.114 554 11\'-"-' 

>, 
X604 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 ~!l: 

; . 
=:; ANGLE CONNECTOR , . 

ROSENBERG R&S-ZCHNG.602.88 . , 
: ' ; X605 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 , 

ANGLE CONNECTOR " 
ROSENBERG R&S-ZCHNG.602.88 

X606 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.88 

X607 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.88 

X60B FJ EINBAUWINKELST. SMC FJ 249.9684 
ANGLE CONNECTOR 
RADIALL R 112 669 

X609 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 

X610 FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 

Zl LD 10GHZ 50DB100V10A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

Z2 LD 10GHZ 50DB100V10A4RDX9 LD 451. 4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

Z5 LD 10GHZ 50DBIOOVIOA4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

+ 



Kennzeichen 
Component No. 

Z20 

Z25 

Z26 

Z30 

Z50 

Z101 

Z102 

Z103 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

LD 10GHZ 50DBIOOV10A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD lOGHZ 50DBIOOVI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DBI00VI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DB100VI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD lOGHZ 50DB100VI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DB100VIOA4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DBIOOVIOA4RDX9 LD451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DB100VI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

enthalten in 
contained in 

- ENDE -
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General 

Serial data transmission to the individual pl ug-in modules takes 
pl ace on three 1 ines: CLOCK, DATA and STROBE. The data must be 
read in using an external controller, e.g. PUC, in order to ad­
just or test the modules independent of the basic instrument. 

The timing diagram for data transmission is shown below. 

DATA 

1 0 0 0 0 L CLOCK 

rL STROBE 

The data on the DATA line are transferred to the parallel/serial 
converter with each rising edge of the CLOCK pulses; a subsequent 
STROBE pulse enables the data at the converter outputs. The fol­
lowing BASIC program shows how the user port of the PUC can ad-
dress the module: . 

10 POKE 59259,255 Set user port 
20 DIM A(20) Number of individual data bits, 

20 in this case 
30 A(1)-O:A(2)=1 ••. Define individual data 

40 FOR I=lT020 

] 50 POKE 59471 ,A( I) Read in data; 
60 POKE 59471 ,A{ I)+2 Line with significance 2° = DATA, 

70 NEXT significance 21 = CLOCK 

80 POKE 59471,4 
:J 

Output of STROBE pu~se on 1 ine 
90 POKE 59471,O:END with significance 2 

802.2020.52 41 E-l 
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5 Service Manual for lEe Bus/Control Interface 
Option CM-B4 

(See circult diagram 803.3920 S and block diagram) 

5.1 Function Description 

This module comprises two subassemblies: 

+ IEC-bus interface 
+ Relay interface 

The lEe-bus interface enables the instrument to be used as a 
listener or as a talker together with an lEe-bus controller. 

It is also possible to access the eight relays on the module by 
the CMT. The contacts can be assigned as desired. 

803.3914.02 5.1 



I + 
~ Data Oala 

Conlrol signals K ") ... ... 
IEC bus Ie Line lEe bus 

drivers connector 
00 to OK " " .. ... 
Data bus Conlrol lines Control lines 

... 
A 1 to A3 ) 
Address bus"" 

... 

Conlrol bus 
Relay interface 

~ .-~.---

Relay Relay Relay Relay Relay Relay Relay Relay 
1 2 3 4 5 6 7 8 

.~ . ,/ 

Connector for relay contacts 

Fig. 5-1 Block diagram of the lEe-bus/control interface 
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5.1.1 lEe-bus Interface 

The IEC-bus interface is based on the talker/listener IC 8291A 
GPIB. This IC provides all the interface functions which must be 
carried out between the controller and the lEe-bus output and can 
be directly addressed by the controller via the data bus and cer­
tain system control lines. 

Functions: 

.,. Read 

... Write 

... Load lEe-bus IC 

It is possible to set the IC to a .particular mode using the load 
operation. The internal registers of the 8291A IC are selected to 
this end via the address lines Ai, A2, A3. 

The controller addresses the IC via its select input CS by means 
of a special range selection line. 

All lEe-bus signals pass via bidirectional line drivers before 
they are applied to the IEC-bus output. Data transfer with the 
CPU can take place under interrupt control or in DMA mode. 

5.1.2 Relay Interface 

The interface circuit for triggering the eight relays corresponds 
to the standard interface circuit with serial-to-parallel data 
conversion" 

The interface circuit provides a control bit for each relay so 
that the complete interface need only provide eight par~llel con­
trol lines. 

The control bus consists of three lines: 

Cps-s 
DO-8 
IE:C 

S.l 

Clock 
Data (relay control) 
Strobe pulse 

Testing and Adjustment 

The module cannot be adjusted. All tests should be carried out 
using Section 3. 

803.3914.02 5.3 E-i 
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113 TRIMMWERT I SELECTED 
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111 

B I 51 TD 
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5 Service Manual for 2nd AF Synthesizer Option CMT-B7 
(See circuit diagram 803.2624 S) 

5.1 Function Description 

This option is largely identical with the AF synthesizer on the 
1st modulation generator module (802.5713.02). 

A signal with 32 times the frequency of the required signal is 
applied to input PILCP (Xl.B22). The level can be adjusted in 256 
steps using the D/A converter N8 up to a maximum of 1.77 vrms . 
The two outputs PILOT (Xl.B24) and PILINT (Xl.A27) provide sig­
nals for the two function units on the 1 st modulation generator 
module: PILOT for the modulation control, PILINT for the AF syn­
thesizer for two-tone generation. 

The option also generates an interrupt signal either at phase 
positions 9cP and 27cP of the stepped sinewave. 

803.2618.02 5. 1 E-1 



5.2 Testing and Adjustment 

The module need not be adjusted. 

5.2.1 Testing the Input Stage 

Xl.B22 (PILCP): f '" 32 x fPIL' Le. 640 Hz ( f ( 800 kHz, 
squarewave voltage (VLow '" 0 V, VHigh = 
100 mV) but distorted above f ) 100 kHz 
by series-connected lowpassl Vmax • remains 
at 100 mV. 

Pl: TTL signal with f '" 32 x fpIL 

5.2.2 Adjusting the Sinewave Generator 

D1/3: TTL signal with f '" fpIL 

P4: Stepped sinewave (32 steps/period) with f '" fPIL' 
Using R31, adjust peak amplitude to 2.5 V ± 10 mV. 

5.2.3 Testing the Reference Vo1tage 

P3: DC voltage V = +5 V ±0.3%. 

5.2.4 Testing th~ Filter 

P5: Sinewave signal with f = fPIL and Vrms '" 
1.768V±1% 

5.2.5 Testing the Level Attenuator 

Instrument setting: 

Modulation depth from 0 to 100% 

The voltage Vrms at Xl.B24 must change from a to 1.76 V without 
jumps. 

803.2618.02 5.2 E-2 



5.2.6 Testing the PILINT Output 
(Internal pilot Tone Output) 

Instrument setting: 

Two-tone modulation 

Xl .A27: Sinewave signal with vrms = 1.768 V ±3% 
f = fINT2 

803.2618.02 5.3 



~DE&SCHWARZ 
MONCHEN 

R 29500 Bl. 2 

Schaltteill isten 
Stromlaufe 
BestOckungsplane 
Parts lists 
Circuit diagrams 
Components plans 



Cl 

C3 

C4 

C5 

C6 

C8 

C10 

Cll 

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 
.. 34 
C35 

C36 

C37 

C3a 

C60 

C61 

01 

02 

D3 

04 

05 

CE 100UF+-20r~5V RD8X9,5 
ELECTROLYTIC CAPACITOR 
CE 100UF+-20%25V R08X9,5 
ELECTROLYTIC CAPACITOR 
CE 22UF+-20%16V5RDX5RAD.A 
ELECTROLYTIC CAPACITOR 
CE 22UF+-20%16V5RDX5RAD.A 
ELECTROLYTIC CAPACITOR 
CE 100UF+-20%25V RD8X9,5 
ELECTROLYTIC CAPACITOR 
CE 22UF+-20%16V5RDX5RAD.A 
ELECTROLYTIC CAPACITOR 
CE 22UF+-20%16V5RDX5RAD.A 
ELECTROLYTIC CAPACITOR 

803.0580 

803.0580 

358.6062 

358.6062 

803.0580 

358.6062 

358.6062 

CK 15NF+-l%63V7,5QUX13 KP CK 340.8063 
CAPACITOR 
CK 10NF+-l%63V7,5QUX13 KP CK 340.9076 
CAPACITOR 
ck 22NF+-5%63V5RM 
CAPACITOR 

MKT CK 099.2881 

CK 10NF+-l%63V7,SQUX13 KP CK 340.9076 
CAPACITOR 
CK 39NF+-l%63Vl0QUX13 KP CK 099.1940 
CAPACITOR 
CK 2,4NF+-1%63V,3QUXllKP CK 334.5637 
CAPACITOR 
CC 100NF+-10%50V5K1200VIE CC 084.5350 
CAPACITOR 
CK 6,8NF +-1% 63V RM5 KP 
POLYPROPYLENE CAPACITOR 

007.7646 

7NF+-l%63V6,3Xl1 KP CK 283.1701 
L CAPACITOR 

6, +-1% 63V RM5 KP 007.7646 
YPROPYLENE CAPACITOR 

CK 3,3NF+-l%63V6,3QUX11KP CK 340.9030 
CAPACITOR 
CK 15NF+-l%63V7,5QUX13 KP CK 340.8063 
CAPACITOR 
CK lNF+-2,5%63V RM5 KP CK 099.6129 
POLYPROPY~ENE CAPACITOR 
CK 1 ,5NF +-1% 100V RM5 KP 
POLYPROPYLENE CAPACITOR 

007 _ 7600 

CK 1NF+-2,5%63V RM5 KP CK 099.6129 
POLYPROPYLENE CAPACITOR 
CK 3,3NF+-2,5%63V RM5 KP CK 099.6158 
POLYPROPYLENE CAPACITOR 
CK 470PF +-1% 100V RM5 KP 

CAPACITOR 

. 
007.7575 

CC 087.7525 

CC 087.7525 

CC 100NF+-10%50V5K1200VIE CC 084.5350 
CAPACITOR 
CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 

100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
CC 1 F+-0,25PF3X4NPO CC 087.6429 

CC 1 ,25PF3X4NPO CC 087.6429 
CAPACITOR 
CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 

BL CD4520BE 2XBIN.COUNT BL 299.6908 
COUNTER 
BL CD4015SE 2X4B.SH.REG BL 086.7044 
SHIFT REGISTER 
BL CD4015BE 2X4S.SH.REG SL 086.7044 
SHIFT REGISTER 
BL CD4094SE 8SlT SH.REG BL 586.7726 
SHIFT REGISTER 
BL CD4094BE 8SIT SH.REG BL 586.7726 
SHIFT REGISTER 

MATSUSHITA ECE-A1ESS-l01 

MATSUSHITA ECE-A1ESS-l01 

NCC SRE 22UF/16V+-20% 

Nec SRE 22UF/16V+-20% 

MATSUSHITA ECE-A1ESS-101 

Nce 
Nce 

SIEMENS 

SIEMENS 

WIMA 

SRE 22UF/16V+-20% 

SRE 22UF!16V+-20% 

B33531-A5153-F 

833531-A5103-F 

MKS2!63/0,022UF/51. 

833531-A5103-F 

833531-A5393-F 

B33531-A5242-F 

CK05BX104K 

KP1830-268/061-R 

B33531-A5472-F 

KP1830-268/061-R 

833531-A5332-F 

B33531-A5153-F 

FKP2 1000!2,5%!63V 

KPi830-215/01'-R 

FKP2 1000/2,5%/63V 

FKP2 3300!2,5%/63V 

ROE KP1830-'47!01'-R 

VALVO 

VALVO 

2222 63051 64051103 

2222 63051 64051103 

UNION CARB CK05BX104K 

ECE-A lESS-l01 

ECE-A lESS-l01 

2222 678 09109 

2222 678 09109 

MATSUSHITA ECE-A1ESS-l0l 

MATSUSHITA ECE-A1ESS-l0l 

RCA 

RCA 

RCA 

RCA 

RCA 

CD4520SE 

CD4015BE 

CD40i5SE 

CD4094BE 

CD4094BE 



06 

07 

Nl 

N2 

N3 

N4 

N5 

N6 

N7 

N8 

N9 

Nl0 

N 11 

Nl00 

III 

112 

1'1 
.. 8 
P 10 

P 11 

P30 

Rl 

R2 

R3 

R5 

R7 

R8 

Rl0 

Rll 

R 12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

Bl C040716E 
OR GATE 
Bl MC14528BCP 2X MONOFlDP 
MDNOSTABLE MUlTIVIBRATOR 

60 LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
60 lF412CN 2XFET DPAMP 
OPERATIONAL AMPLIFIER 
60 LF412CN 2XFET DPAMP 
OPERATIONAL AMPLIFIER 
BO LF412CN 2XFET oPAMP 

IoNAl AMPLIFIER 
12CN 2XFET OPAMP 

luec"ATJONAL AMPLIFIER 
CD4053BE 3X2CH. MUX 
TlPLEXER 

BL 

BL 086.7315 

356.0521 

356.0521 

356.0521 

356.0521 

356.0521 

BL 565.3080 

349.3058 

801.8219 

356.0521 

MUX BL 565.3080 

WI RE -WRAP PI N 
RE-WRAP PIN 

WIRE-WRAP PIN 
RE-WRAP PIN 

WIRE-WRAP PIN 
WIRE-WRAP PIN 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 

349.3058 

BO 394.8755 

VL 078.2747 

VL 078.2747 

VL 088.4507 

VL 088.4507 

VL 088.4507 

VL 088.4507 

a 35W2,21 OHM+-l%TK50 RL 099.7948 
FILMRESISTOR 

,3SW 10,OKoHM+-l%TK50 RL 083.1297 
STOR 

0,3SW 10,0 OHM+-1%TKSO RL 082.88S2 
RESISTOR 
RL 0,35W2,21 OHM+-l%TKSO RL 099.7948 
METALFILMRESISTOR 
RL 0,35W 10,0 OHM+-l%TKSO RL 082.8852 
RESISTOR 
RL 0,35W4,75 OHM+-l%TKSO RL 099.8021 

ILMRESISTOR 
RL 0,35W 10,OKOHM+-l%TKSO RL 083.1297 
RESISTOR 
RL 0,3SW 100 OHM+-l%TKSO RL 082.6543 

ALFILM-RESISTOR 
0,3SW 2,OOKOHM+-1%TK50 RL 083.0826 
ISToR 
0,3SW 1KOHM+-l%TKSO RL 082.2160 
ISTOR 

3SW 178 KoHM+-l%TK50 RL 083.2187 

60,4KOHM+-l%TK50 RL 083.1851 

36,SKOHM+-l%TK50 RL 083.1716 

RL 082.2583 

RL 082.2219 

19 , 6KOHM+- nI,TK50 RL 083. 1516 

18,2KOHM+-l%TKSO RL 083.1480 

SSS 

NSC 

NSC 

NSC 

NSC 

NSC 

RCA 

NSC 

SCL4528BE 

LF412CN 

LF412CN 

LF412CN 

LF412CN 

LF412CN 

CD4053BE 

LF411CN 

MICRO pow. MP7523JN 

NSC 

RCA 

NSC 

NSC 

BERG 

BERG 

BERG 

BERG 

LF412CN 

CD4053BE 

LF411CN 

LM311N 

R&S-ZCHNG.078.2747 

R&S-ZCHNG.078.2747 

NR. 75 403-001 

NR. 75 403-001 

NR. 75 403-001 

NR. 75 403-00i 

RESISTA MK2 2,21 OHM 1% TK50 

DRALoRIC SMA0207/10K-F-D 

DRALORIC SMA0207/100HM-F-D 

RESISTA MK2 2,21 OHM 1% TK50 

DRALORIC SMA0207/100HM-F-D 

RESISTA MK2 4,75 OHM 1% TK50 

DRALoRIC SMA0207/10K-F-D 

DRALoRIC SMA0207/100/HM-F-0 

SMA0207/2,00K-F-D 

DRALORIC SMA0207/1K-F-C 

DRALORIC SMA/207/178K-F-C 

ORALORIC SMA0207/60,4K-F-C 

DRALORIC SMA0207/36,5K-F-C 

DRALORIC SMA 0207/27,4K-F-C 

DRALORIC SMA0207/22,6K-F-C 

DRALORIC SMA/207/19,6K-F-C 

SMA/207/18,2K-F-C 



! , 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

R33 

R34 

R35 

R36 

R37 

R38 

R39 

R40 

R41 

R42 

R43 

R44 

R45 

R46 

R47 

R48 

R49 

R50 

R51 

R53 

R54 

R60 

R61 

Vl 

V2 

X1 

RL D,35W 17,4KOHM+-l%TK50 RL 083.1468 DRALORIC SMA0207/17,4K-F-C 
RESISTOR 
RL O,35W 17,4KOHM+-l%TKSO RL 083.1468 DRALORIC SMA0207/17,4K-F-C 
RESISTOR 
RL O,3SW 18,2KOHM+-l%TK50 RL 083.1480 DRALORIC SMA/207/18,2K-F-C 
RESISTOR 
RL O,35W 19,6KOHM+-l%TKSO RL 083.1516 DRALORIC SMA/207/19,6K-F-C 
RESISTOR 
RL O,35W22,6KOHM+-1%TK50 RL 082.2219 DRALORIC SMA0207/22,6K-F-C 
RESISTOR 
RL O,35W 27,4KOHM+-1%TK50 RL 082.2583 DRALORIC SMA 0207/27,4K-F-C 
RESISTOR 
RL O,35W 36,5KOHM+-1%TK50 RL 083.1716 DRALORIC SMA0207/36,5K-F-C 
RESISTOR 
RL D,35W 60,4KOHM+-1%TK50 RL 083.1851 DRALORIC SMA0207/60,4K-F-C 
RESISTOR 
RL O,35W 178 KOHM+-1%TK50 RL 083.2187 DRALORIC SMA/207/178K-F-C 
RESISTOR 
RL O,35W 10,2KOHM+-l%TK50 RL 082.2331 DRALORIC SMA/207/10,2K-F-C 
RESISTOR 
RS O,3W2,OKOHM+-101-CERMET RS 006.9139 BECKMAN 67W 2KOHM 101-
TRIMMING POTENTIOMETER 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 DRALOR!C SMA0207/10K-F-D 
RESISTOR 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 DRALDRIC SMA0207/10K-F-D 
RESISTOR 
RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 DRALORIC SMA0207/10K-F-D 
RESISTOR 
RL O,35W 17,4KOHM+-l%TK50 RL 083.1468 DRALORIC SMA0207/17,4K-F-C 
RESISTOR 
RL O,35W 57,6KOHM+-1%TK50 RL 083.6830 DRALORIC SMA0207/57,6K-F-C 
RESISTOR 
RL D,35W 19,1KOHM+-l%TK50 RL 083.1500 DRALORIC SMA/207/19,lK-F-C 
RESISTOR 
RL O,35W 35,7KOHM+-l%TK50 RL 083.1700 DRALORIC SMA0207/35,7K-F-C 
RESISTOR 
RL D,35W 30,lKOHM+-1Y.TK50 RL 083.1639 DRALORIC SMA0207/30,lK-F-C 
RESISTOR 
RL O,35W S3,6KOHM+-l%TK50 RL 082.2590 DRALORIC SMA 0207/53,6K-F-C 
RESISTOR 
RL O,SSW 2,61KOHM+-1%TK50 RL 083.0903 DRALORIC SMA0207/2,61K-F-D 
RESISTOR 
RL O,35W 8,06KOHM+-1%TK50 RL 083.1222 DRALORIC SMA0207/8,06K-F-D 
RESISTOR 
RL O,35W4,64KOHM+-l1.TK50 RL 082.1687 DRALORIC SMA0207/4,64K-F-C 
RESISTOR 
RL O,35W 6,49KOHM+-1%TK50 RL 083.1168 DRALORIC SMA0207/6,49K-F-D 
RESISTOR 
RL O,35W 6,34KOHM+-1%TK50 RL 083.1151 DRALORIC SMA0207/6,34K-F-D 
RESISTOR 
RL O,35W 7,15KOHM+-l%TK50 RL 083.1174 DRALORIC SMA0207/7,15K-F-D 
RESISTOR 
RL O,35W 1,21KOHM+-l%TK50 RL 083.0655 DRALORIC SMA0207/1,21K-F-D 
RESISTOR 
RL O,35W 3,40KOHM+-l%TK50 RL 083.1000 DRALORIC SMA0207/3,40K-F-D 
RESISTOR 
RL O,35W l,69KOHM+-1%TK50 RL 083.0778 DRALORIC SMA0207/1,69K-F-D 
RESISTOR 
RL O,35W 2,37KOHM+-l%TK50 RL 083.0878 DRALORIC SMA0207/2,37K-F-D 
RESISTOR 
RL O,3SW 1,0 OHM+-1%TKSO RL 099.7860 RESISTA MK2 1,00 OHM 1% TK50 
METALFILMRESISTOR 
RL D,35W 10,OKOHM+-l%TK50 RL 083.1297 DRALORIC SMA0207/10K-F-D 
RESISTOR 
RL O,35W 10,OKOHM+-1%TKSO RL 083.1297 DRALORIC SMA0207/ lOK-F-D 
RESISTOR 
RL O,35W 100 OHM+-1%TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D 
METALFILM-RESISTOR 
RL O,35W 100 OHM+-l1.TK50 RL 082.6543 DRALORIC SMA0207/100/HM-F-D 
METALFILM-RESISTOR 

AE 8ZX79/C9V1 O,5W Z-DI AE 012.2503 
ZENER DIODE 

lN4448 75V O,1SA UDI AD 012.0700 
lODE 

STECKERL.INDIR.64POLIG FP 084.6470 
IN INSERT 

VALVO 8ZX79/C9V1 

TEXAS INST 1N4448 GEGURTET 

PANDUIT 100-064-033/999 



X2 FP BUCHSENLEISTE64P.ABGEW FP 099.0614 PANDUlT 100-064-533/999 
- ENDE -
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5 Service Manual for Adjacent-channel Power Meter 
option CMT-B6 
(See circuit diagram 803.7832 S) 

5.1 Function Description 

The internal RF synthesizer, the RF ampl ifier and mixer modules 
on the analog unit and the adjacent-channel power meter module 
are used for adjacent-channel power measurements. 

The adjacent-channel power meter module consists of two circuits 
which are almost independent of one another: 

... A aOO-MHz fixed oscillator of high spectral purity with a 1:2 
divider. 

... A 455-kHz IF section with the weighting filter, selectable 
amplifiers and an rms meter. 

If a transmitter with an RF <200 MHz is to be measured, the 
transmitter frequency is directly converted to 455 kHz using the 
internal RF synthesizer. The signal quality of the internal RF 
synthesizer is sufficient in this frequency range to enable mea­
surements up to approx. 80 dB. 

If the transmitter frequency is in the 70-cm band (approx. 
450 MHz) or in the 900-MHz band, conversion to 400 MHz or 800 MHz 
is required .. 

The adjacent-channel power measurement is made as follows (see 
flowchart) using the filter (E160) (the filter has a 3-dB band­
width of approx. 3.5 kHz, a 6-dB bandwidth of approx. 4 kHz and a 
stopband attenuation of more than 80 dB) and several conversion 
processes. 
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Start adjacent-channel measurement 

r-------------------------------------+ r---------------------------+----------------------------, 
Calibration: The filter characteristic is measured using 
the internal RF generator, Of interest are: 
+ The passband peak 
+ The right and left 3-dB points (subfilter bandwidth) 
+ The right and left 6-dB points 

F---------------------------------~+ r---------------------------+---------------------------, 
Reference measurements: Detection of the nominal wanted 
channel. The subfilter bandwidth is applied to the wan­
ted channel by means of several conversion processes. 
The conversion frequencies are selected such that the 
subfilter bandwidths are combined with the 3-da points. 
with the 10-kHz and 12.5-kHz channel spacing: 2 subfil­
ter bandwiths, with the 20-kHz channel spacing depending 
on the individual subfilter bandwidth: 3 or 4 subfilter 
bandwidths, with the 25-kHz channel spacing: 4 subfilter 
bandwidths. 

The intermediate results (true rms values) are collected 
by the computer and stored. 

~--------------------------------+ 
r-----------------------------f----------------------------~ 

Adjacent-channel measurement: The 6-dB point of the fil-I 
ter is converted to the limit of the nominal adjacent 
channel nearest to the carrier. subfilter bandwidths are 
then added to the 3-dB points until the adjacent channel 
is covered. The wanted channel always remains in the 
stopband of the filter during these measurements. 

The intermediate results are collected by the computer 
and stored. The computer calculates the carrier-to-un­
wanted power ratio from the measured value for the wan­
ted channel and the adjacent channel. 

No 

lother measurements if necessaryi 

Upper numeric limit reached 
with adjacent-channel 

measurements ? 
L-------+------------~--------r_---------! Yes 

+ 
Is it time to 

No calibrate again? 
L---------~+----------------------r----------1 Yes 

I 
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5.1 .1 SOO-MHz Fixed Oscillator 
(See circuit diagram 803.7832 S, sheet 1) 

This part of the circuit contains a broadband phase controlled 
aDO-MHz fixed oscillator (V70). The signal is first divided by 2 
(D10) and then by 4 (D30) by coupling out with R67 and then 
applied to the phase comparator D35. The 100-MHz reference signal 
is applied to the phase comparator from X911 via line receiver 
D36. The loop filter N60 provides the control loop with a band­
width of approx. 100 kHz. The aOO-MHz signal from the decoupler 
R68 and the signal from 010 divided by 2 are applied to the RF 
relay Kl 00. The 800-MHz or 400-MHz signal is appl ied to the LO 
gate of mixer Ell0. 

Transmitter signals with frequencies <200 MHz are applied from 
X917 to X916 without conversion. Transmitter frequencies of 
approx. 450 MHz (70-cm band) are converted with 400 MHz to 
approx. 50 MHz and appl ied to X916 for further conversion. Cor­
responding conversion for transmitter frequencies from the 
900-MHz band takes place using the BOO-MHz fixed frequency. The 
level at X916 after conversion is the same as that at X917 before 
conversion. 

5.1.2 455-kHzIF section 
(See circuit diagram 803.7832 S, sheet 2) 

This part of the circuit receives the IF of 455 kHz with a level 
of approx. 270 mV which is amplified by V155 to approx. 
1 Vrms • The ceramic fil ter wi th a pass bandwid th of approx. 
4 kHz and a blocking of above 80 dB separates the wanted channel 
and the adj acent channel us ing the conversion processes carr ied 
out by the internal RF synthesizer. The circuit then contains 8 
amplifier stages with a gain of 0 or 10 dB in order to drive the 
input of the rms meter N215 in the correct dynamic range. The rms 
meter is an active multiplier circuit with the same signal at 
both inputs (pins 5 and 9). The integration required for the rms 
measurement is handled by C222. Square-root extraction has been 
omitted which means that the DC voltage at output Xl.A28 cor­
responds to the square of the rms input voltage at Pl0. The use­
ful range of the DC voltage at output Xl.A28 is between 0.5 and 
5 V. 

803.7810.02 5.3 E-l 



5.2 Testing and Adjustment 

5.2.1 Testing the Fixed Oscillator 

Test equipment: RF synthesizer, e.g. SMPC 
Spectrum analyzer 
100-MHz crystal oscillator, 
e.g. from the basic instrument 

.. Apply unmodulated signal of 50 mV to X917 • 

(at X9l7) 
(at X916) 
(at X9l1) 

... Switch relays K120 and K 121 to the conversion path . 

... RF analyzer setting: centre 50 MHz, span 200 kHz 

.. Connect Kl00 to the SOO-MHz branch (pin 1) and set RF synthesi­
zer to 850 MHz. 'A 50 MHz, 50 mV (±1 dB) signal with a high 
spectral purity must be measured on the RF analyzer • 

.. Connect Kl00 to the 400-MHz branch (pin 9) and adjust the RF 
synthesizer to 450 MHz. The RF analyzer should indicate the 
same signal as before. 
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5.2.2 Testing the IF Section 

Test equipment: AF synthesizer, e.g. SPN 
DC-Voltmeter 

(at X918) 
(at Xl.A28) 

Measure the filter characteristic over its total dynamic range 
using the selectable amplifiers (0 and 10 dB). 

I f-.. -------20kHZ-----... -l1 

CD 
"0 
o 
o -

The relationship between the AC voltage and DC is logarithmic be­
cause the data are squared in the rms meter: 

Vrms 
VDC (logarithmic) = approx. 10 x log 

803.7810.02 5.5 
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5.2.3 Adjusting the Fixed Oscillator 

Test equipment: spectrum analyzer 
Voltmeter 
lOa-MHz crystal oscillator 
RF synthesizer 

Carry out the adj ustment with the cover closed, since with the 
cover opened other results are obtained. The test setup corre­
sponds to that in Section 5.2.1. 

5.2.3.1 Adjusting the Oscillator 

+ Apply a 100-MHz reference (EeL) to X911 • 

.. Apply 850 MHz (50 mV) to X917 . 

.. Connect spectrum analyzer to X9i 6, 
centre 50 MHz ,"span 500 kHz • 

.. Connect voltmeter to P18 • 

.. Set R78 and R52 to centre positions . 

.. Set output frequency to 800 MHz (50 MHz on analyzer) 
using C65 and adjust tuning voltage to 12 V ±0.5 V at P18. 

5.2.3.2 Adjusting the phase Control 

Adjust the control bandwidth to 100 kHz using R6l. 

3 

1 = corred 
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5.2.3.3 Adjusting the Level Converter 

If the phase control does not lock when the power supply or the 
100-MHz reference is switched on and off, the offset of the level 
converter must be adjusted. 

+ Adjust R52 such that the PLL always locks. 

5.2.3.4 Adjusting the Oscillator Output Power 

+ Connect analyzer to Kl. 

+ Measure level of 400-MHz signal. 

+ Set level of SOO-MHz signal to the same value 
(approx. -7 dBm) using R78. 

+ Check that both levels are the same. 

5.2.4 Adjusting the IF Section 

Test equiplllent: AF synthesizer 
DC voltmeter 
Oscilloscope 

Adjusting the Offset 

+ Apply 0 V to X918. 

+ Set all amplifiers to 10 dB. 

(at X9l8) 
(at Xl.A2S) 
(at Pll) 

+ Adjust to a v (+10 mv/-O mV) using R222. 
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5.2.4.2 Adjusting the Balance 

.,. Apply 270 mV, 455 kHz . 

.,. Set all amplifiers to 0 dB • 

.,. Remove C222 . 

.,. Set the following signal shape on the oscilloscope using R226. 

2.2 ~s ; 4 5S kHz 
fundamental wave 

.,. Insert C222 again • 

.,. Check offset adjustment. 

803.7810.02 

1 = not adjusted 
2 = correctly adjusted 
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5.3 Interfaces 

Connectors Input De- Value Tolerance 
Output signation 

X917 I HF 50 mV 

X916 0 HF 50 rnV ± 1 dB 

x911 I 100 MHz ECL(to +5V) 

X918 r ZF 270 mV 

Xl.A28 0 DC 0.5 to 5V*) 

XI.AB r Data CMOS 5 V 

Xi.B1D/AID I Clock CMOS 5 V 

x1.A3 I Strobe CMOS 5 V 

X1.Al/Bl I +5 VD approx. 230 rnA ±30 rnA 

X1.A13/B13 I +5 VA <25 rnA 

Xl.A 17/B17 I +15 V approx. 60 rnA Without relay 
+60 rnA/relay 

X1 .. ~,.19!B19 I -15 V approx. 40 rnA ±10 rnA 

Xl.A15/B15 I +24 V approx. 4 rnA ±2 rnA 

*) Useful range of input voltage 
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SchaJtteiliista fUr 
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ROtIDI'il:&SCHWARZ 01 0:3 8 6 
eMT-B6 NKl-MESSER 
CMT-86 Aep METER 

Kennzeichen BenennunglBeschreibung 
Component No. Designation 

A 91 ED NKl-MESS E R 
AeF' ME TEfl 

1120 ill( Hf-KABEl 1r120 
Ill' CABLE 

1<121 Ol( H f-KABEl W21 
Rf CABLE 

1123 1))( HF-KABEl W23 
Rf CABLE 

1124 Ill( H F-KAIl EL W24 
ill' ell BlE 

I 

~,--

Sachnummer 
Stock No. 

Blatt 
Page 

803.7810.01 SA 1 

Sachnummer 
Stock No. 

803~7832.02 

803.8045 

803.8051 

803.8068 

enthalten in 
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AI Datum 
Date 

Schaltteilfiste fUr 
Parts list for 

ROHDIE&SCHWARZ ED NKl-MESSER 
ACP I'lETER 

Kennzeichen 
Component No. 

«:2 

C3 

1:5 

C6 

C10 

C11 

(12 

C14 

C15 

C16 

C30 

1:31 

(;32 

C35 

C36 

1:37 

06 0487 

Benennung.IBeschreibung 
Designation 

CC 1NF+-10%50VX1R 1206 
CERAMIC CHIP CAPACITOR 
VrTRAMON VJ1206Y102KFA 
CC 1NF+-1015DVX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206V102KFA 
CC 10NF+-10IS0V X1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 1NF+-10150VX1R 1206 
CERAMIC CH I I" CiH'A CITOR 
VITRAMON VJ1206V'02KFA 
CC 1NF+-10150VX1R 1206 
CERAMIC CHIP CAPACITOR 
VITRI\MON VJ1206Y102KFA 
CC 10NF+-10%5QV X1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KfA 
CC 1NF+-10%SOVX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KfA 
CC 1NF+-10ZS0VX7R 1206 
CERAMIC CHIP CAPACITOR 
VrTRAMON VJ1206V102KFA 
CC 1NF+-10Z50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VIiRAMON VJ1206V102KFA 
CC 10NF+-'OZ50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206V103KFA 
CK 33NF+-5%63V5RM MKT 
CAPA CnOR 
WIMA MKS2!63!O,033UF/5 
CC 220PF+-5ZS0V Nro 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A221JFA 
CK 33NF+-§%63V5 RM MKT 
CAPA CITOR 
WIMA MKS2/63/0,D33UF/5 
CC 1NF+-10150VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KfA 
CC 1NF+-10150VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 1NF+-10150VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 1NF+-1015GVX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1Z06Y102KFA 
CC 100NF+-l0% 50VSK1200 C 
CAPACITOR 
VITRAMON VJ181ZV104KFA 

I Sachnummer 
Stack No. 

CC 099.8438 

CC 099 ~8438 

CC 099.8521 

CC 099.8438 

CC 099.8521 

CC 099.8438 

CC 099.8438 

CC 099.8438 

CC 099.8521 

CK 099.2900 

CC 099.8850 

CK 099.2900 

CC 099.8438 

CC 099.2438 

CC 099.8438 

CC 099.8438 

Sachnummer Blatt 
Stack No. Page 
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AI Datum 
Date 

Schaltteilliste fUr 
Parts list for 

Sachnummer Blatt 
Stock No. Page 

ED NKl-MESSER 
AtP I"lETER 803.1832.01 SA 2 

, Kennzeichen 
Component No. 

BenennunglBeschreibung 
Designation 

Sachnummer 
Stock No. 

C55 CC 10NH-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y'03KFA 

C56 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VliRAMON VJ1206Y103KFA 

(;59 CC 2,2N F+-10%50VX7R 1206 CC 099.8444 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y222KfA 

(;60 CC 2,2NF+-10%50VX7R 1206 CC 099.8444 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y222KfA 

C61 CC 10NF-20+50%7X8R4000 CC 087 •. 7525 
CAPACITOR 
VALVO 2222 63051 640511 :; 

C62 CC 1NF+-iO%50'lJ(7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 

C63 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 64051' :; 

C64 CC 1NF+-10163V K20DD CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C65 CT 9,2PF TAUCHTR.RD 1X12 CT 025.7367 
AiR-TYPE TRlf'MER 
TEKELEC LUfTTRAT5200 

C66 CC OF5PF+-O,25Pf50V NPO 099.8650 
CERA!'IC CHIP CAPACITOR 
ERIE GR42-6 0,5PF NP05 V 

C67 CC 12PF+-5150V NPO 1206 CC 099.8744 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A120JFA 

C68 CC 121' F+-5%50V NPO 1206 CC 099.8744 
CERAMIC CKIP CAPACITOR 
VITRI\MON VJ1Z06A120JFA 

C70 CC 7PF+-0,5PF50V NPO 1206 CC 099.8715 
CERAMIC CHIP CAPACITOR 
VITRA~ON VJ1206A7ROCFA 

t71 CC 5PF+-0,5Pf50V NPO 1206 CC 099.8696 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1Z06A5RODFA 

(72 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

t73 CC 4PF+-0,25PF50V NPo1206 CC 099.B680 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4ROCFA 

(75 CC 22PF+-5%50V NPC 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

e80 CC 4,7NF+-10%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

C90 CC 1NF+-10%50VX7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
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Kennzeichen 
Component No. 

1:91 

e92 

1:95 

c100 

1:101 

1:103 

(;105 

1:106 

1:107 

<:108 

C110 

C111 

C11S 

1:116 

c117' 

(120 

1:121 

t122 

C123 

iii Datum 
Date 

Schallleilliste fUr 
Parts list for 

ED NKL-MESSER 
ACp METER 

8enennungIBeschreibung 
Designation 

CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMDN VJ1206Y103KFA 
CC 1NF+-10X50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206V102KFA 
CC 47NF+-10Z100V5K1Z0D C 
CAPACITOR 
VITRAMON VJ1812Y473KFB 
CC 1NF+-1015Dvx7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 1NF+-10%5DVX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KfA 
CC 10NF+-10%50V X1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ12D6Y103KfA 
CC 10NF+-10%50V X1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ12D6Y'03KFA 
CC 1NF+-10%SOYX7R 1206 
CERAMIC CHIP CAPACITOR 
YITRAMON VJ1206V102KFA 
CC 4PF+-D,25PF50Y NPo12D6 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ12D6A4ROCFA 
CC 1NF+-1D%50VX1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206V102KFA 
CC 1NF+-10%5DYX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206"02KFA 
CC 1NF+-10%50YX1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 41Nf+-10%100V5K1200 C 
CAPACITOR 
VITRAMON VJ1812Y473KFB 
CC 10NF+-10%50V X1R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 47NF+-10Z100V5K1200 C 
CAPA e1 TOR 
VITRAMON VJ1812Y413KFB 
CC 15PF+-5Z50V NPO 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A150JFA 
CC 27Pf+-5Z5DV NPO 1206 
CERAMIC CHIP CAPACITOR 
YITRAMON ItJ1206A270J FA 
CC 27PF+-5Z5DV NPO 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A270JFA 
cC 15PF+-5Z501t NPQ 1206 
CERAMIC CHIP CAPACITOR 
YITRAMON VJ1206A1S0JFA 

Sachnummer Blatt 
Stock No. Page 

803.7832.01 SA 3 

Sachnummer 
Stock No. 

CC 099.8438 

CC 082.3438 

CC 099.8438 

C C 099.8438 

CC 099.8521 

CC 099.8521 

CC 099.8438 

CC 

CC 099 ... 

CC 082.3438 

cc 099.8521 

CC 082.3438 

CC 099.8150 

CC 099.8409 

CC 099.8409 

CC 099.8150 
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AI Datum 
Date 

OOHDE&SCHWARZ 

SchaJtteulist. Iilr 
Partslistfor 

Saci'lnummer Blatt 
Stock No. Page 

06 0487 
ED i'lICl-!'!E SSER 
ACP II ETER 803.7832.01 SA 4 

Kennzeichen 
Component No. 

8enennungIBeschreibung 
Designation 

Sachnummer 
Stock No. 

C124 CC 41NF+-10%100V5K1200 C CC 082.3438 
CAPACITOR 
IfITRIlMON VJ1812V4i'3KFB 

(156 CE 100UF+-20%2S11 BRIlX9 ",5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 

C157 CC 1NF+-10%6311 K2000 CC 022.011\4 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

c158 CC 10NF-20+50%7XBR4000 CC 087.7525 
CAPACITOR 
VALIIO 2222 63051 64051H 3 

C159 CK 100NH-,%63I1SRM MKT CIC 099.2930 
CAPACITOR 
WIMA MKS/2/6!/0,1UF/51 

C160 CE 100UF+-201251l 8Rlll(9,5 803.051:10 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ES5-101 

(;165 CE 100Uf+-20%25V BRDX9 .. 5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1E5S-101 

C166 CK 100NF+-5163V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MK5/2/63/0,1U./51 

C167 CE 100UF+-20%2,\I 8RI)(9,5 803.0580 
ELECTROLVTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 

<:168 CK 100NF+-5163V5RM MIT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0.1UF/51 

<:170 CK 100NF+-,1631l5RM MKT CK 099.2930 
CAPACITOR 
WIMA M15/2/63/0,1UF/51 

'171 CK '00NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS!2!63JO,1UF/5% 

I:H2 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,1Uf!SI 

C175 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63!O,1UF/5% 

,176 CK 100NF+-51631l5RM MKT CK 099.2930 
CAPACITOR 
WIM~ MKS/2/63/0,1UF/5% 

t177 CK 100NF+-5163V5RM MKT CK 099.2930 
CAP" tITOR 
WIMA MKS/Z/63/0,'UF/SI 

c180 CK 100NF+-5%63I1SRM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63!0,1UF/51 

c181 CK 100NF+-5%63V5RM MKT CK 099.2930 
("PA CITOR 
WIMA MKS/Z/63!O,1UF/5% 

(182 CK 100Nf+-SI63V5RM MKT CK 099.2930 
CAPACITOR 

MKS/2/63/0,1UF/5% 

enthalten in 
contained in 
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~ AI Datum SchaJtteiliist. fur Sachnummer Blat! 
Date Parts list for Stock No. Page 

ROHDE&SCHWARZ ED NI<L-ME SSER 
06 0481 IiCP MEiER 803.7832.01 SA 5 

Kennzeichen BenennungIBeschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

c185 tK 100NF+-5%63V5RM i"IKT CK 099.2930 
CAPACITOR 
IoIH!A MKS/2/63/0 0 1UF/5% 

C186 tK 100NF+-5%63V5RM I'IK1 tK 099.2930 
CAPACITOR 
IHMA ~KS/2/63/001UF/5% 

(;187 CK 100NH-5%63'15RM MKT (;1( 099.2930 
CAPACITOR 
WI Mli MKS/2!63/0,1UF/5% 

C190 CK 100N 1'+-5%63:11 5R III i'lKT CK 099.2930 
CAPACITOR 
!<lIMA MKS!2!63/0,1UF/5% 

c191 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
\JIM.A MK5/2/63/0,1UF/5% 

C192 CK 100N F+-5% 63V5R M I'IKT CIC 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,1UF/5% 

C195 CE 220UF+-20X16V10RDX10 803.0850 
ELEKTROlVTIC CAPACITOR 
NATIONAL EC E-A1CSS-221 

C196 CK 100NF+-5%63VSRM MKT CK 099.2930 
CAPACITOR 
WH1A MKS/2/63/0,1UF/5% 

1:191 CE 100UF+-20IZ5V 8RDX9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AiESS-10'l 

C198 CK 100NF+-§%63VSRM MKT CK 099&2930 
CAPACITOR 
1111'11\ MKS/2i63/D,1UF/51 

C199 CK 100NF+-SI63V5RM I'IKT CK 099.2930 
CAPACITOR 
I41MA MICS/2/63/0,1UF/51 

C200 CK 100NF+-5%631f5RM MKT tIC 099.2930 
CAPACnOR 
WIMA I>IKS/2I63 10, HJf 151 

CZ01 CK 100N 1'+-5163115RM MKT CK 099.2930 
CAPACITOR 
W1MA MKS/2/63/0,1UF/S% 

C202 CK 100NF+-5%63I1SRM MI<T 0: 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,1Uf/5% 

1:205 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WHli\ MKS/2/63/0 g 1Uf/5% 

C210 CK 100NF+-SX63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,1Uf/5% 

1:211 CK 100NF+-5%63VSRM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2!63!O,1UF/5% 

C212 CC 1,5NF+-10%4X5R2000 CC 081.7048 
CAPACITOR 
VALVO 2222 63051 152 

C214 CC 1,SNF+-10%4X5R2000 CC 087.7048 
CAPA e1 TOR 
\I AL VO 2222 63051 152 

01'\" '"11'11"1 ........ -- - - - -



Kennzeichen 
Component No. 

(;220 

1:221 

<:222 

e223 

(;230 

(;240 

C242 

£:250 

1:251 

(28::. 

ill Datum 
Date 

Schaltteillisto fUr 
Parts list for 

Ell NKL-I'lESSER 
Atp METER 

BenennunglBeschretbung 
Designation 

CE 22UF+-20%16VSRIlXSRAD s A 
ELECTROLYTIC CAPACITOR 
Nee IRE 22UF'16V+-20% 
CK 100NF+-5%63V5RM ~KT 
CApACITOR 
WIMA MKI/2/63!O,1Uf!5% 
CE 22Uf+-20%16V5RDX5RAD.A 
ELECTROLYTIC CAPACITOR 
NCe IRE 22UFl16V+-20% 
CK 1QONf+-5%63V5RM MKT 
CAPACITOR 
WIMA MKS/2i63/0 e 1UFf5% 
CE 22Uf+-ZQI16V5RDX5RAD.A 
ELECTROLYTIC CAPACITOR 
Nee IRE 22UF!t6V+-20% 
CC 100PF+- 51100V NPD VIE 
CERAMIC CAPACITOR 
UNIONCARB C052C101J2G1CA 
CK 470NF+-5Z63V5RM MKT 
CAPACITOR 
WIMA MKS2f63/0.4-
CC 3,3NF+-10%6X7R200r 
CAPACITOR 
VALIIO 2222 I' 
CC 3,3NF+-10%6)f' 
CAPACITOR 
IIALIIO 
~" 1QOUP 

MA1,h 
C286 CC 10NF­

eA pA C I TO R 
IIAlIIO 

(287 CC 'ONF-20+~ 
CAPACITOR 
VALVO 222" 

010 BL SP8605Sl>G 2:1DL 
OIVII)ER 
PLESSEY SP8605BDG 

Sachnummer 
Stock No. 

CK 099.2930 

358.6062 

Sachnummer Blatt 
Stock No. Pago 

enthalten in 
contained in 



Kennzeichen 
Component No. 

D30 

035 

036 

0165 

OHl5 

1>195 

1>205 

1>206 

10110 

E160 

1(100 

((120 

K121 

1..5 

1..60 

1..65 

AI Datum 
Date 

Schaltteillist. fUr 
Parts list for 
ED NKL-fitESSER 
lIep METER 

BenennungIBeschreibung 
Designation 

BL CA3199E 4:1 DIVIDER 
OIV! DER 
RCA CA3199E 
BL MC'2040L PLL-pHASE-DET 
PHASE FREQUENCY DETECTOR 
MOTOROLA MC12040l 
Bl M(;10116L 3)(l. RECEI\( 
UNE RECEIVER 
MOTOROLA M(10116L 
Bl CD4053BE 3)(2<:H. MU)( 
MULTIPLEXER 
RCA C04053BE 
BL CD40538E 312CH. MUI 
MULTIPLEXER 
RCA CD4053BE 
BL CD4053BE 312CI1. MUX 
MULTIPLEXER 
RCA CI>4053BE 
Bl CD4053BE 3X2CH. MUX 
MULTIPLEXER 
RCA CD4053BE 
Bl CD4094BE 88IT SH.REG 
SHIFT REGISTER 
RCA CD4Q948E 
BL CD4094BE 88IT SI1.REG 
SI1I fT REGISTER 
RCA CD40948E 

BM TFM2 
MIXER 

MIXER 1.0GHZ 

Mel TFM-2 
ER 455KHZ-BANDp.KER.B:3K 
455MHZ-BANDPi\SS,CER.,BW3K 
MURATA CFK455J-A SELEKTI RT 

SN HF-RELAIS 12V 1XUM 
RELAY 
SOS Rf1E-12V 
SN HF-RELAIS 12V 1)(u,", 
RELAY 
SOS Rf1E-12V 
SN I1F-RELAIS 12'11 1XUM 
RELAY 
SDS R f1E-12V 

LD 10,OUI110%3,300I1MO,144/1 
CHOKE 
DELEV/IN DROSSEL1025-44 
lD 1D,OUH10%3,300HMO,144A 
CHOKE 
DELEVAN DROSSEL1025-44 
LD 10,OUH10%3,300HMO,144A 
CHOKE 
DELEVAN DROSSEl1025-44 
Ll INDUKTIVITAET 
INDUCTOR 

Sachnummer Blat! 
Stock No. Page 

803.7832.0'1 SA 7 

Sachnummer 
Stock No. 

312.1106 

BL 302.581'1' 

Bl 565.3080 

Ell 565.3080 

Ell 565.3080 

Bl 565.3080 

Bl 586.1'1'26 

803.0844 

803.0821 

803 •. 0821 

lD 026.4184 

803.8080 

enthalten in 
contained in 



AI Datum 
Date 

ROHDE&SCKWARZ 

Schaltteilliste fur 
Parts list for 

Sachnummer Blatt 
Stock No. Page 

06 0487 
U NKL-MESSER 
AtP METER 803.7832.01 SA 8 

Kennzeichen BenennunglBeschreibung 
Component No. Designation 

L70 LD 12,OUI11012,700HMO,160.11 
tHOK E 
DELEVAN DROSSEL1025-46 

Ll1 LD SPULE 
COIL 

L73 LD 12,OUH1012,700H~0,160A 
CHOKE 
DELEVAN DROSSEL1025-46 

L14 LD SPULE 
COIL 

LBO LO 10,OUH'OI3,30DHMO.'44A 
CHOKE 
DELEVAN DROSSEL1025-44 

L90 LO 10,OUH1013.300HMO,144A 
CHOKE 
DELEVAN DRDSSEL1025-44 

L'05 LD '0,OUH10%3.300HMO,'44A 
CHOKE 
DELEVAN DROSSEL1025-44 

L106 tD 0,047 UH 10% 
CHOKE 
INDUSTRIA BAUREIHE1025,O,04 

L107 LO 0,047 UH 10% 
CHOKE 
INDUSTRIA BAUREIHE1025,O,04 

l108 LD 0,047 UH 10% 
CHOKE 
INDUSTRIA BAUREIHE1025,0,04 

L109 lD 0,047 UH 10% 
CHOKE 
INDUSTRIA BAUREIHE1025 "O,04~ 

Sachnummer 
Stock No. 

803e8H)O 

LD 067.2992 

803.8100 

lO 026 • .4184 

LD 026 .41 84 

249.5995 

249.5995 

249.5995 

L115 til 10,OUH10X3,300HMO,144A til 026.4184 
CHOKE 
DELEVAN DROSSEL1025-44 

L1Z0 Lil 0,10U"1010,08DHM1,400A LO 067.2740 
C HOK E 
DELEVAN DRDSSEL10Z5-94 

L1Z1 LD D,15UH10Z0,'OOHM1,230A Lil 067.2763 
CHOKE 
DELEVAN DROSSEL1025-00 

L122 Lil O,10UH10Z0,080HM1,400A LD 061.2740 
CHOKE 
DELEVAN DROSSEL1025-94 

L125 LO O,12UH10XO.09DHM',300A tD 067.2757 
CHOKE 
DELEVAN DROSSEL1025-96 

L126 LO O,1ZUH1010.090HM1,300A LO 067.2757 
CHOKE 
DELEVAN DROSSEL10Z5-96 

L1Z7 LD O,'2UH10Z0,090HM',300A LO 067.2757 
CHOKE 
DELEVAN DROSSEl1025-96 

l213 LD 100 UH10IB.000HMO,OB4A LD 067.3101 
CHOKE 
DELEVAN DROSSEL102S-68 

enthalten in 
contained in 



AI Datum 
O.te 

SchaJlteilliste fUr 
Parts list for 

ROHDE&SCHWARZ ED NKL-MESSER 
Aep METER 

Kennzeichen 
Component No. 

L214 

L285 

N1 

N5 

NbO 

N90 

1'1105 

1'1115 

N165 

N175 

1'1185 

1'1195 

1'1215 

1'1230 

N240 

1'1250 

1'1280 

1"2 

06 0487 

BenennunglBeschreibung 
Designation 

LD 100 UH10%8,OOOHMO,084A 
tHaI( E 
DELEVAN DROSSEL1025-68 
LD O,10UH10%O,08DHM1,4001\ 
CHOKE 
DELEVAN DROSSEL1025-94 

BM 01'1345 ANTENNEN-IIERST 
ANTENNA AMPLIFIER 
VALVO 01'1345 
BM 01'1345 I\NTENNEN-VERST 
ANTENNA AMPLIFIER 
VAL Vo 0111345 
BO SE5534AFE LOW N.OPAMP 
OPERATIONAL AMPLIfIER 
SIGNETIC. SE5534AFE 
BM 01'1350 ANTENNEN-VERST 
ANTENNA AMPLIFIER 
VALVO 01'1350 
BM oM361A ANTENNEN-VERST 
ANTENNA AMPLIfIER 
VALVO OM361A 
BM OM3S0R SPEZ. B9.AMPL 
BROADBAND AMPLIFIER 
VALVO OM3S0R SPEZ. 
BO LF412CN 2XfET OPAMP 
OPERATIONAL AMPLIfIER 
NSC LF412CN' 
BO Tl072ACP ~XFET oPAMP 
OPERATIONAL AMPLIFIER 
TEXAS Tl072ACP 
BO TL072ACP 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
TEXAS Tl072ACP 
BO Tl072ACP 2XfET OPAMP 
OPERATIONAL AMPLIfIER 
TEXAS TL072ACP 
Bo MC1595L MULTIPLIER 
MULTIPLIER 
MOTOROLA MC1595l 
80 CA1558E 2X OPAMP 
OPERATIONAL AMPLIFIER 
RCA CA1558E 
BO LM308AH PREC. OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LM308AH 
80 LF411CN JFET OPAMP 
OPERATIONAL AMPLIfIER 
NSC LF411CN 
eo UA7905UC - 5V1AO VREGL 
VOLTAGE REGULATOR 
FAIRCHILD U~7905Ue 

ilL WIRE-WRAP PIN 
WIRE -WR AP "IN 
BERG NR. 75 403-003 

Sachnurnmer Blatt 
Stock No. Page 

803.7832.01 SA 9 

Sachnummer 
Stock No. 

LO 067.3101 

LIl 067~2740 

301 .3335 

9"1 334.4953 

8M 334.5314 

803.0838 

340.6054 

340e6054 

340.6054 

80 451.4365 

80 083.5570 

BO 257.4788 

349.3058 

80 282.5449 

ilL 088.4542 

enthalten in 
contained in 



AI Datum 
Oats 

Schaltteilliste fUr 
Parts list for 

Sachnummer Blatt 
Stock No. Pa96 

ROHDE8.SCHWAI'IZ ED NKl-MESSER 
AtP METER 

Kennzeichen 
Component No. 

BIsno 
1'18 

R1 

R3 

1<4 

R5 

116 

R7 

R8 

R10 

R11 

R12 

R13 

R14 

R35 

1'36 

R40 

R41 

R43 

06 0487 803.7832.01 SA 10 
BenennunglBeschreibung 
Designation 

RG 42,2 OHM+-2%TK200 1206 
CHIP RESISTOR 
ORAtORIC C683216 42,20HM2% TI< 

Sachnummer 
Stock No. 

RIO 006.8790 

RG 42,2 OHM+-2%TK200 1206 RG 006.8790 
CHIP RESISTOR 
DRALORIC CGe3216 42,20HM2% TK 
RG 42,2 OHM+-2%TK200 1206 RG 006.8790 
CHIP RESISTOR 
DRALORIC (6B3216 42,20HM2% TI< 
RL 0,35W 130 OHM+-1%TKSO Rt 082.9888 
RESISTOR 
!)RAlORIC SMII0207fBOOHM-I'-t 
RG 56,2 OHM+-1%TK100 1206 
CHIP RESISTOR 
DRIIlORIC CG63216 56,20HM1% TK 

RG 006.8826 

RS 21,5 OHM+-2%TK200 1206 RS 006.8726 
CHIP RESISTOR 
DIAlORIC C6B3216 21,50HM2% TI 
RS 56,2 OHM+-1%TK100 1206 RS 006.8826 
CHIP RESISTOR 
DRAlORIC CG83216 56,20HM1% TK 
Rt 0,351/ 130 OHM+-'\:I:TK50 Al 082.9888 
RES ISlOR 
DRALORIC SMA020111300HM-f-t 
AS 100 OHM+-1%TK100 1206 RG 006.8884 
CHIP RESISTOR 
DRAtORIC 1:663216 1000HMH , K 
RG 100 OHM+-1%TK100 1206 
CHIP RESISTOR 
DRAlORIC (683216 1000HM1% K 
A6 56.2 OHM+-1ITK100 1206 
CHIP RES!STOR 
DRALORIC (&83216 56,20NM11 TI 

RG 006.8884 

RG 006.8826 

Rl 0,3501 432 OHI"+-'I%TK50 Al 083.0355 
DEPOS.-CARBON RESISTOR 
DRALORIC SMAD2D7/4320HM-F-! 
RL O,3SW 432 OHM+-1ITK50 RL 083.0355 
DEPOS.-CARBON RESISTOR 
DRlllORIC S!'lJ\0207l4320HM-F-[ 
Rl 0,35W 536 OHM+-1%TI(50 
RESISTOR 
DRAlORIC SMII02D7/5360HM-F-t 
Rl D,35W 49,9 OHM+-1%TI(50 
RESISTOR 
RES!STA MK2 
RG 511 OHM+-1%TK100 1206 
CH II" RESISTOR 
DRAlORIC (;683216 5110HMH '1< 
RG 511 OHM+-1%TK100 1206 
CHIP RESISTOR 
DRALORIC (683216 5110HM1% '1( 

RS 511 OHM+-1%TK100 1206 
CHIP RESISTOR 
DRAlORIC (683216 5110HM1% 'K 

Rl 083.0449 

RG 006.9051 

RG 006.9051 

RG 006.9051 

enthalten in 
contained in 

803.7832 01 SII SL1D+ 



Kennzeichen 
Component No. 

R44 

R50 

R51 

R52 

R53 

RS4 

RS5 

RS6 

R51 

R58 

R59 

RoO 

fl61 

R62 

R63 

RiS4 

R67 

R68 

R7S 

AI Datum 
Oat. 

Schaltteilliste fur 
Parts liot for 

Sachnummer Blatt 
Stock No. Page 

ED [<jl<l-"'ESS ER 
lIep METER 803.7832.01 SA 11 

l3enennunglBeschreibung 
Designation 

Sachnummer 
Stock No. 

RG 511 OHM+-1%TI<100 1206 RG 006.9051 
CHIP RESISTOR 
DRALORIC C6B3216 5110HM1:( 'I< 
RG 51,,1 OHM+-1%11(100 1206 RG 006w8810 
CHIP RESISTOR 
DRAlORIC 1:663216 51,1 OHM1~ 
Rli 750 OHM+-1%T1<100 1206 RG 006.9097 
CHIP RESISTOR 
DRAlORIC C&63216 7500HM11 K 
RS O,5W200 OHM+-10110X10X RS 087.7554 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-201 
RG 750 OHM+-1%TK100 1206 RS 006~9097 
CHIP RESISTOR 
DRAlORIC CG83216 7500HM1Z K 
RG 51,1 OHM+-1ZTK100 1206 RG 006.8810 
CHIP RESISTOR 
DRAUlRIC (;683216 51,1 OHM': 
RG 90,9 DHM+-1ZTK100 1206 RS 006.8878 
CHIP RESISTOR 
DRAlORIC CG83216 90,OOHM1Z TK 
RG 90,9 DHM+-1%TK100 1206 R6 006.8878 
CHIP RESISTOR 
DRAtORIC C6B3216 90,OOHM1% TK 
R6 619 OHM+-1ZTK100 1206 RG 006.9074 
CHIP RESISTOR 
DRAtORIC CG83216 6190HM1% ' K 
RS 619 OHM+-1ZTK100 1206 RS 006.9074 
CHIP RESISTOR 
ORALelR!C CGB32166190HM1%' II: 
RS 619 OHM+-1ITK100 1206 RS 006.9074 
CHIP RESISTOR 
DRAtORIC (;683216 6190HI'I1% ' K 
RG6'9 OHM+-1%TK100 1206 RG 006.9074 
CHIP RESISTOR 
ORAtORIC (683216 6190H1'I1% K 
RL O,35W 2,87KOHM+-1ZTK50 Rt 083.0949 
RESISTOR 
DRALORIC S~A0207/2.87K-F-D 
Rl O,3SW 100KOHM+-1%TK50 Rl 082.1764 
RESISTOR 
DRAtORIC SMA0207/100K-F-C 
RL 0 ,35W 2,87KOH~'+ -1%TI<50 Rl 083.0949 
RESISTOR 
DRALORIC SMA02D7/2,87K-F-D 
RL O,35W 316 OHM+-1ITKSD Rt 083.0232 
RESISTOR 
DRALORIC SMA0207/316oHM-F-
RL O,35W 75,0 OHM+-1%TK50 RL 082.9665 
RESISTOR 
DRAtORIC SMA0207/750HM-F-~ 

RL O,35W 75,0 OHM+-1ZTK50 RL 082.9665 
RESISTOR 
DRALORIC SI'IA0207/750HM-f-D 
RL O .. 35W 1KOHIH-1%TK50 Rl 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

enthalten in 
contained in 



iii Datum 
Date 

SchaJtteiliiste fUr 
Parts li.t for 

Sachnummer Blatt 
Stock No. Page 

ED NKL-MESSER 
ACP METER 803.7832.0'1 SA 12 

Kennzeichen 
Component No. 

Benennungl8eschreibung 
Designation 

Sachnummer 
Stock No. 

R76 HL 0,3511 2.67KDHM+-1%TK50 AL 083.09'0 
RESISTOR 
DRAlORIC SMA0207/2,07K-F-D 

1<11 III 0.3511 1i<OHM+-1%TK50 III 082.2160 
RESISTOR 
DRAlOIUC SMAD207/1K-f-C 

1<78 RS 0,511S00 OHM+-10%10X10X RS 247.7878 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-S01 

R79 Rl Or!SW 56,2 OH"+-1ITI<50 I'll 082.9571 
RESISTOR 
DRAlORIC SMII0207/56,20HM-F 0 

R80 Rl O,35W 562 OHM+-HTK50 Rl 083.0461 
RESISTOR 
ORAlORIC SMA0207/5620HM-f-t 

R90 RS 42,2 OHM+-2ITK200 1206 R& 006.8790 
CHIP RESISTOR 
DRAlORIC C&B3216 42,20HM2% TK 

R9' RG 46,4 OHM+-2ITI200 1206 RG 006.8803 
CHIP RESISTOR 
DRAlORIC CG83216 46,40H"2% TK 

R92 RG 42,2 OHM+-21T1200 1206 RS 006.8790 
CHIP RESISTOR 
DRAlORIC C&B3216 42,20HM2% TK 

R93 Rl 0,3501 130 OHM+-1%1K50 Rl 082.9888 
RESISTOR 
DRAlORIC SMA0207/130DHM-F-

R1 00· RS 162 OHM+-1ITI100 1206 R& 006.8932 
CHIP RESISTOR 
DRALORIC 1:693216 1620HM11 1 K 

R101 RS 90 .. 9 OHM+-1ITK'I00 1206 RG 006.8878 
CHIP RESISTOR 
DRAlOR!C C683216 90,OOHM11 TK 

R102 RG 162 OHM+-1ITI<100 1206 RS 000.8932 
CHIP RESISTOR 
DRAlORIC C693216 162DHM11 K 

R103 Rl 0,35W 127 DHM+-1ZTK50 RL 082.9871 
RE II STOR 
DRAlORIC SMA0207/121oHM-F-

1<10S Rl O,35W 130 OHM+-1ITK50 Rl 082.9888 
RESISTOR 
DR~lORIC SMA0207/13DOHM-F-

R'10 RS 100 OHM+-1ZTK100 1206 R& 006.8884 
CHIP RESISTOR 
DRAlORIC (;683216 1000HM1% 1 K 

R111 R6 61,9 OHM+-1ITK100 1206 R6 006.8832 
CHIP RESISTOR 
DRAtORIC (683216 61,90HM1% TK 

R112 RS 100 OHM+-1ITK100 1206 RS 006.8884 
CHIP RESISTOR 
DRAlORIC CGI':l3216 1000HI'IU 1 K 

R115 Rl O,3SW 130 OH"+-1ITK50 RL 082.9888 
RESISTOR 
DRALORIC SMA0207/13DOHM-F-

R125 Rt O,35W 10,OKOHM+-1ITKSO Rl 083.1297 
RESISTOR 
ORAtORIC SMA0207/10K-F-D 

enthalten in 
contained in 



Kennzeichen 
Component No. 

RHO 

R135 

1<155 

R156 

R158 

1<159 

I< 160 

R161 

R165 

R166 

R170 

1<171 

R175 

R176 

R180 

1<181 

Ri8S 

1<186 

AI Datum 
Date 

Schalt!eilliste fOr 
Parts Ii.t lor 

Sachnummer Blatt 
Stock No. Page 

El> NKL-MESS ER 
A CP METER 803.7832.01 SA 13 

BenennungIBeschreibung 
Designation 

RL 0,351>/ 
RESISTOR 
I)RALORIC 
RL 0,351.1 
RESISTOR 
DRAlOR Ie 
Rl O,35W 
RESISTOR 

10.DKOHM+-1%TK50 

SMA0207l10K-f-D 
4,75KOHM+-1XTK50 

5MA0207/4.751(-F-D 
499 OHM+-UTKSO 

DI<AlOI<IC SMA0207/4990HM-f-

Sachnummer 
Stock No. 

III 083.1297 

Rl O,35W 169 KOHM+-1XTK50 Rl 083.2164 
RESISTOR 
DRAlDRIC SMA/207/169K-F-C 
Rl 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL O,35W 2.74KDHM+-1XTK50 Rl 083.0926 
RESISTOR 
DRAlORIC SMA0207/2,14K-f-D 
RL 0,35W 402 OHM+-1ITK50 RL 083.0326 
RESISTOR 
DRAlOR Ie St'lA0207l4020HM-F-! 
Rl O,35W 1.87KOHM+-1ZTK50 RL 083.0790 
RESISTOR 
DRALDRIC SMA0207/1,87K-F-D 
IL O,35W 2,OOKOHM+-1ITK50 RL 083.0826 
RESISTOR 
DRAlORIC SMA0207/2.00K-F-D 
Rl O.35W 215 OHM+-1XTK50 Rl 083.0078 
RESISTOR 
DRALORle SMAD207/21S0HM-F-1 
Rl.O,35W 100 OHM+-1ZTKSD RL 082.6543 
METALF!LM-RESISTOR 
ORAlORIC SMA0207/100/HM-F-
RL 0,35W 2.15KOHI+-1ZTK50 RL 083.0855 
RESlSTOR 
DRAlOR!C SMA0201/2.15K-F-D 
Rl D,35W 1KDHM+-1ZTKSO Al 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 2,26KDHR+-1ITK5D RL 083.0861 
RESISTOR 
DRAlORIC SI'!A0207I2,26K-F-D 
Rl 0,35M 1KOHM+-1%TKSO Rt 082.2160 
RESISTOR 
DRAlORIC SRA0207!1K-F-C 
RL 0.35W 2,26KOHM+-1XTK50 Rl 083.0861 
RESISTOR 
DRAlORIC SMA0207!2,26K-F-D 
RL O,3SW 1KOH"+-1ITK50 RL 082.2160 
RESISTOR 
DRAlORIC SMA020711 K-f-C 
Rl D.3SW 2,26KOHM+-1%1K50 Rl 083.0861 
RESISTOR 
DRALORIC SMA0207!2,26K-F-D 
Rl 0,35W 11<0HM+-1%11<50 Rt 082.2160 
RESISTOR 
DRAlORIC 5MA0207/1K-F-C 

enthalten in 
contained in 



AI Datum 
Oat. 

Schallteilliste fUr 
Paris list for 

mHDE&SCHWARZ ED NKL-MESIER 
AtP METER 

Kennzeichen 
Component No. 

11190 

R195 

11196 

11200 

H201 

R210 

R 21 'I 

R215 

R216 

R217 

R218 

1<219 

R220 

R221 

R222 

HZ23 

R230 

H231 

06 0487 

BenennunglBeschreibung 
Designation 

Rl 0,3501 2,Z6KOHM+-1%TK50 
RESISTOR 
DRAlDRIC IMI\0207/2,261(-F-. 
III O,3SW 1KOHM+-1ZTKSO 
RESISTOR 
DRIILORIC IM'&'0207l1K-I'-C 
Rl 0,3501 2.26KOHM+-1ITK50 
RESISTOR 
DRAlORIC IMII0207/2,26K-I'-1 
Rl 0,3501 1I<0HM+-1 %T1<50 
RESISTOR 
DRAlORlC SMA0207/1K-f-C 
Rl 0,35W 2,26KOHM+-1ITI<50 
RE SISTOR 
DRALORIC SftA02D7/2,26K-F-D 
RL O,35W 'KDHM+-1ZTK5D 
RESISTOR 
DRAlDRIC SNA0207/'K-F-C 
Rl 0,35W 499 OHM+-1%TI50 
RESISTOR 
DRAlORIC SMADZ07/4990HM-F­
Rl 0,35\.1 499 OHM+-1%TK50 
RESISTOR 
DRALDRIC IMA0207/499DHM-F­
Rl O,35W 1KOHM+-1ZTK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
Rl O,3SW 1KOHM+-1%TK5D 
RESISTOR 
DRALORIC IMA0207/1K-F-C 
Rl O,35W 10,7KOHM+-1ZTK50 
RESISTOR 
DRAlDRIC SMA0207/10,7K-F-D 
Rl 0,3501 10,7KOHM+-1%TK5D 
RESISTOR 
DRAlORIC SMA0207/10,7K-F-D 
Rl O,35W 10,0 OHM+-1ITK50 
RESISTOR 
DRAlORIC IMA02D7/100HM-'-D 
Rl O,35W 3.65KDHM+-1%TK50 
RES ISTOR 
DRALORIC SMA0207/3,651<-'-( 
Rl O,35W 4,02KOHM+-1ZTK50 
RESISTOR 
DRALORIC SMA0207/4,02K-F-D 
RS O,5W100 OHM+-10110X10X 
CERMET POTENTIOMETER 
BOURNS 3386X-1-101 
Rl 0,35W 4,02KOHM+-1%TK50 
RESISTOR 
DRAlORIC IMA0207/4,02K-F-D 
Rl 0,35W 12,1KOHM+-1%TK50 
RESISTOR 
DRAlORIC SMA0207/12,1K-F-D 
RL 0.35W 10,OKDHM+-1XTK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

Sachnummer Blatt 
Stock No. Page 

803 & 7832.01 SA 14 

Sachnummer 
Stock No. 

RL 083.0861 

Rl 082.2160 

i'lL 083.0861 

Rl 083 &0410 

RL 08380410 

Rl 083.1316 

Rl 083.1316 

Rl 082.8852 

RL 082.2260 

I'll 083&.1045· 

Rl 083&1045 

Rl 083.1351 

Rl083.1297 

enthalten in 
contained in 



AI Datum 
Date 

Schaltteilliste fUr 
Parts list fo, 

ROHDE&SCHWARZ Ell NKL-MESSER 
ACP METER 

Kennzeichen 
Component No. 

1<232 

1'233 

R234 

R235 

R240 

R241 

R242 

R243 

R244 

R250 

R251 

1'252 

1'255 

R260 

R265 

R270 

R271 

R272 

1155 

06 0487 

BenennunglBeschreibung 
Designation 

Rl 0,3511 
RESISTOR 
DRAlORIC 
RL 0,351/ 
R ESIS TOR 
ilRilLORIC 
RL 0,351/ 
RESISTOR 
II RIILORIC 
RL 0,351/ 
RE SISTOR 
IlR!lLORIC 
Rl 0,351>1 
RESISTOR 
DRIILORIC 
RL 0,35W 
RESISTOR 
DRIILORIC 
RL 0,35111 
RIO SI STOR 
/) RALO RIC 
Rl 0 .. 3511 
RESISTOR 
DRALORIC 
RL 0 .. 3511 
RESISTOR 
DRIILORIC 
Rl 0,35111 
RESISTOR 
/) RAlORIC 
RL 0 .. 3511 
RESISTOR 
DRlIlOR Ie 
Rl 0 .. 3511 
RESISTOR 
IlRlllORIC 
RL 0 .. 3511 
RESISTOR 
l'IR!llORIC 
RL 0,3511 
RESISTOR 
DRAlORIC 
Rl 0,3511 
RESISTOR 
DR Af .. OR Ie 
Rl 0,3511 
RESISTOR 
I)RALOR Ie 
Rl 0,3501 
RESISTOR 
DRAlOR Ie 
RL 0,35101 
RESISTOR 
I) RA LO RIC 

260 OKO 1-11'1 +-1 %1K 50 

SMA0207/2,OOK-F-D 
10,OKOHM+-1Z1K50 

SMiiO 2071101< -F-I) 
21,OKOHM+-1%1K50 

SMA/207/21,OK-F-C 
10 .. OKOHM+-1 %11<50 

SMA0207l10K-F-D 
40,21<0I1M+-1%TK50 

SMA/207/40,ZI<-F-C 
40,21(0H"+-1ITI<50 

SMA/207/40,2K-F-C 
, OOI<OHM+-1ITK50 

SMA02011100K-F-C 
100KOHM+-1%1K50 

SMA0207/100K-F-C 
200KOHM+-1 %1K50 

SMAO 2071200 K-F-D 
2001<0HM+-1%T1<50 

SMA0207/200K-F-D 
2 00K0I1M+-1 %TK50 

SMA0207/200K-F-D 
200f(OHM:+-1 %1K50 

SMA02D7/200K-F-D 
10,0 OHM+-1Z1K50 

SMA0207/100HM-F-1l 
10,0 OHM+-111K50 

SMA0207/100HM-f-D 
499 OH"'+-1%11<50 

SMA0207/4990HM-F-
10,0 OHM+-1%TK50 

SMA0207/'OOHM-F~D 
499 OHI'I+-1 %TlCS 0 

SMA0207/4990HM-f-
10,OK0I1M+-1ITK50 

S Mil 020711 01< -F-I) 

AK BCY79IX PNP 45V 200MA 
TRANSISTOR 
SIEMENS BCY79IX 

Sachnummer Blatt 
Stock No. Page 

803.7832.01 SA 15 

Sachnummer 
Stock No. 

RI.. 083.0826 

Rl 083.1539 

Rl 083 •. 1297 

Rl 082.1764 

Rt 082.1764 

RI.. 083.2235 

RL 083.2235 

Rl 083.2235 

RI.. 082.8852 

Rl 083.0410 

Rl 082.8852 

enthalten in 
contained in 



AI Datum 
Dale 

Schaltteillist. fUr 
Parts list for 

ROHDE&SCHWARZ ED NKL-MESSER 
AtP METER 

Kennzeichen 
Component No. 

\/56 

\/66 

1170 

\i75 

\/125 

1/126 

11127 

11130 

\/131 

11132 

I/13S 

1/136 

11137 

\/155 

11206 

n70 

1111 

)(1 

06 0487 

BenennungIBeschrelbung 
Designation 

AK BCY79IX PNP 4511 200MA 
TRANSISTOR 
S!EMENS BC'I'791X 
AE 8B405B 
TUNING DIODE 

111 21"1' CD I 

VALVO B8405e 
11K BFR96 NPN 1511 75MA 
TRANSISTOR 
VALVO BfR96 
11K BCY59IX NPN 45V 2001'111 
TR liN Sl STOR 
SIEMENS BCY59IX 
liE BZX79/c20 0,5111 I-D1 
ZENER DIODE 
VALVO BZX79/C20 
11K 9C337-40 NPN 4511 800MA 
TRANSISTOR 
INTER METAL BC337-40 
AD 1N4448 7511 0,15A UDI 
!)lODE 
TEXAS INST 1N4448 GEGURTET 
AE BZx79/cZO 0,5W Z-Dl 
ZENER D lOIlE 
VALVO BZX79/c20 
AK 8c337-40 WPM 4511 SOOMA 
TRANSISTOR 
INTERMETAl 8(337-40 
AD 1N4448 7511 0,15A UP! 
Il IOD E 
TEXAS INST 1N4448 GEGURTET 
AE BZX79/C20 O,5W I-Ill 
ZENER DIODE 
VALVO BZX79/CZO 
AK BC337-40 MPH 4511 SDOMA 
TRANSISTOR 
INTERMETAl B(337-40 
All BAY71 3511 O,12A UIl! 
[) I 00 E 
THOMSON 
AD FI>700 
DIODE 

BAY71 
2011 0,05A UDI 

FAIRCHILD FD700 
AK 8CY59IX NPM 4511 200MA 
TRANSISTOR 
SIEMENS 
AI> 8A'I'71 
DIODE 

8 C..,59IX 
3511 O,12A UIH 

THOMSON BAV71 
AE BZX79/C9111 O,5W Z-Dl 
ZENER DIODE 
VALVO eZX79!C9V1 

I)X KA8 EL 1<11 
CABL E 

FP STECKERl.INIlIR.64POlIG 
64-PIN INSERT 
PANDUI T 100-064-033/999 

Sachnummer 
Stock No. 

A K 010.3777 

AE 596.6839 

AK 093.2738 

AK 010.5163 

AE 012 •. 2584 

IttD 012.0700 

AE 012.2584 

303.9524 

AE 012.Z584 

303.9524 

AD 012.0500 

AI< 010.5163 

liE 012.2503 

803.8097 

FP 084.6470 

Sachnummer Blatt 
Stock No. Page 

enthalten in 
contained in 



AI Datum 
Oat. 

SchaJtteiliiste fOr 
Parts list for 

ImHDIE&SCHWAI'IZ ED NKL-I'iE5s lOR 
ACP METER 

Kennzeichen 
Component No. 

)(911 

)(916 

)(917 

)(918 

Ii 

220 

z21 

ISO 

1:60 

180 

z115 

2125 

2130 

06 0487 

BenennungIBeschreibung 
Designation 

FJ EINBAUsTECKER SVST.SMB 
ANGLE CONNECTOR 
ROSENBERG RIS-ZtHNG.602.880 
FJ EINBAUSTECKER 5V51.51'\8 
ANGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 
FJ EINBAUSTECKER svsr .SMB 
ANGLE CONNECTOR 
ROSENBERG RIS-ZCHNG.602.880 
FJ EINBAUSTECKER SVST.sMB 
ANGLE CONNECTOR 
ROSENBERG RIS-ZtHNG.602.880 

LD 10GHZ 50D8100V10A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.4631 
Ul 106HZ 50IlB1001110A4RDX9 
LEAD THROU6H fILTER 
ERIE R&S-ICHNG.451.4631 
LD 106HZ SOOB1001110A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463e 
U) 10Gf'Z 50DB1001110A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.4S1.463/ 
lO 10GHZ 50081001110A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463c 
LO 106HZ 50DB1001l'OA4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 106HZ 50DS1001110A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.4631 
LD 106HZ 50DB1001110A4RDX9 
LEAD THROUGH FILTER 
ERIE R&S-lCHNG.451.463 
LD 10GIH 500B100V10A4RDX9 
LEAD THROUGH fILTER 
ERIE R&S-ZCHNG.451.463 

Sachnummer Blatt 
Stock No. Page 

803.7'832.01 SA 17 

Sachriummer 
Stock No. 

FJ 602.8804 

FJ 602 •. 8804 

LD 451.4636 

LD 451.4636 

LD 451.4636 

LD 451.4636 

LD 451.4636 

LD 451.4636 

LD 451.4636 

enthalten in 
contained in 
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5 Service Manual for Display/Keyboard Module 
(See circuit diagram 802.3410 S) 

5.1 Function Description 

The display/keyboard module consists of five units: 

+ Key detection 
+ Rotary pulse generator (spinwheel) 
+ Display control 
+ LED/illumination control 
+ Loudspeaker amplifier 

5.1.1 Key Detection 

All keys on the front panel (except the STANDBY key) are combined 
into a matrix. 

In the reset state, the columns (KQO to RQ9) are held Low (sta­
tic) by a port of the main controller, the flip-flop D7.I being 
reset by a pulse on line RESKFF (active High). 

The signal REPEAT (active High) is produced by ANDing (D6) when 
any key is pressed and leads to an interrupt of the main control­
ler on the digital unit module (KEYINT, active High, edge-trig­
gered). The number of the pressed key is determined by the soft­
ware as follows: 

a) All column inputs KQ1 to KQ9 to High, KQO to Low. 
If one of the row outputs KAO to KA7 is Low, the pressed key 
is at position KQO/KAx (0 < x < 7). 

b) Repetition of a). 
For all columns (KQ1 to KQ9 in succession to Low). 

c) The value is only processed further if unequivocal pressing of 
a key has been detected; the interrupt is otherwise ignored 
(contact bounce or simultaneous pressing of several keys). 

d) The keyboard is activated again following key det!"ction, i.e. 
all columns are set to Low and the flip-flop is reset. 

Key debouncing is also handled by the software, i.e. the key de­
tection routine only starts 20 rns after the interrupt has been 
generated (switch-on bounce) and resetting of flip-flop D7.1 
20 ms after the signal REPEAT has dropped out (switch-off boun­
ce) • 
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5.1.2 Rotary Pulse Generator 

The rotary pulse generator is a magnetic disk with 12 north and 
south poles, two permanent magnets for latching in and two Hall 
generators with associated logic to detect movements and direc­
tions (24 pulses per rotation) • 

When the spinwheel is rotated, two squarewave signal s wi th a 
mark-to-space ratio of 1:1 are present at test points P6 and P7 
offset in phase by 90 degrees. Each rising and falling edge at P7 
generates an interrupt for the controller via D4.IV, D3.I, D3.II, 
D2.111, D4.1 and D4.I1 (DREINT, active High, edge-triggered) pro­
vided that flip-flops D3.1 and 03.II have been reset by pulse 
ORERES (active Low). The direction information provided by Dl.1, 
D1.1I, D2.I and D2.I1 is transferred by the reset pulse (ORERES) 
to flip-flop OS.1 and is available at connection DREDIR (High 
corresponds to clockwise). 

Evaluation sequence: 

1. Reset rotary pulse generator (Low pulse at ORERES). 

2. Second reset following interrupt by ORE1NT (High) + direction 
information available at DRED1R. Buffer counter (software) is 
incremented or decremented by main controller. 

3. DRE1NT is enabled on the digital unit module. 

S .1.3 Display Control 

The LCDs are driven in mUltiplex mode by special drivers (Dl0 to 
D18). The multiplex depth is 4 (backplanes), the multiplex fre­
quency approx. 200 Hz. 

The drivers are in the basic status following the switch-on reset 
(>100 ms !) at connection RESET (active High), Le. all LCD seg­
ments are dark. The drivers must first be initialized (COMMAND 
mode, LCDCD High) via the lines LeDS1 (data, active High), LCDCK 
(clock, active Low) and LCDCD (command/data switchover). The in­
ternal memory of the drivers is then loaded with the contents of 
the display via the same lines (now in DATA mode) in the form of 
a 16-byte string. The 1 ine OPTPOL is used to synchronize the 
slower drivers with the main controller, i.e. this line becomes 
High following each byte and stops the processor until the data 
have been processed. 

The individual drivers are selected by the shift registers D20 
and D21 via the serial channel LCD-SEL (strobe) in conjunction 
with DO-L and CPS-L (data/clock). 

All drivers are provided with a system clock of approx. 100 kHz 
(PS) from D18 via buffer D26.1I/D26.111. 

The display contrast depends on voltage Vl1 which is generated by 
Vl/Nl.1. 
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5.' .4 LED/Illumination Control 

All LEDs (except the STANDBY LED) are controlled by shift regis­
ters D22, D23 and D24 via the serial channel LED (strobe) in con­
junction with DO-L (data) and CPS-L (clock). Since LEDs of dif­
ferent luminosity are used, an additional driver (D25) is re­
quired for the green LEOs. The display illumination is controlled 
via 11 buffer (V2) and a delay element (.R30/C30) in order to com­
pensate for the PTC effect of the lamps. 

5.1.5 LoudSpeaker Amplifier 

The AF to be amplified is coupled to xl1.A8 at low impedance (im­
pedance ... 0 Q). The control circuit for Nl 00. I is on the analog 
unit and is identical to the control of Nl00.II. The lamps are 
used at this point for dynamic compression because of their PTC 
effect. The compl ementary output stages V1 a a/Vl 01 or Vl 04/Vl 05 
enable the high output currents which are required because of the 
low circuit impedance. 
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5.2 Testing and Adjustment 

5.2.1 Key Detection 

Test: 1. Apply Low to KQO to KQ9. 

2. The line REPEAT must become High when each key is pres­
sed. If not: key faulty. 

3. After resetting the flip-flop D7.1 (pulse >500 ns at 
connection RESKFF, active High), a High must be present 
at connection KEYINT following pressing of any key un­
til the next reset. If not: D7.I faulty (or control 
1 ines) • 

Adjustment: none 

5.2.2 Rotary Pulse Generator 

Test: When moving the spinwheel, a squarewave voltage with a 
mark-to-space ratio of 1: 1 and a frequency 12 x rpm/ 
3600 Hz must be measured at test points p6 and P7 with a 
phase offset of 90 degrees. Deviations from TTL level at 
test points P6 and p7 indicate a fault in the Hall genera­
tor B1 or B2. The Hall generators are maladjusted if the 
phase offset varies greatly from 90 degrees. 

After resetting flip-flops D3.1 and D3.II (Low. pulse at 
input DRERES >500 ns, TTL level), the interrupt output 
DREINT must assume a High level each time the spinwheel is 
moved and the direction of rotation (High with clockwise 
rotation) following reset of output DRBDIR. 

Adjustment: none 
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5.2.3 Display Control 

Test: Correct operation of the display driver largely depends on 
the initialization and data transmission by the control­
ler. It is therefore recommendable to carry out the test 
in the instrument using the firmware test aids (e.g. D 12 
SPEC) (see Sect ion 4). 

Adjust-
ment: All drivers are supplied by D18 with a system clock of 

approx. 100 kHz (P5) via buffer D26.II/D26.III. Potentio­
meter R29 can be used to compensate for component toleran­
ces. Since the write speed directly depends on this clock, 
R29 is set such that flickering of the display is just no 
longer visible (or set to 100 kHz at P5). 

The display contrast depends on voltage Vl1 generated by 
Vl/Nl.I. The controller R26 can be used to optimally ad­
just the contrast (for the respective viewing angle, gene­
rally viewed below 30 degrees from above). 

5.2.4 LED/Illumination Control 

Test: All LCD segments and all LEDs must light up simultaneously 
when the instrument is switched on. 

Adjustment: none 

5.2.5 LoudSpeaker Amplifier 

Test: Apply an AC voltage with 1 kHz/l0 mV to 1 V to Xl1.A8 (AC 
coupling as result of bias of -7.5 v, internal resistance 
of source corresponding to lamp H 100 or 100 Q as substi­
tute) • 

Check the output signal depending on the position of the 
loudspeaker control and the input level using an oscillo­
scope or loudspeaker CAC coupl ing since a bias of -7.5 
V! ) • 

Adjustment: none 
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5.3 Troubleshooting 

All segments 
activated ? 
----------~---------+ 

Yes 

All segments of 
equal contrast ? 

OK 

802.3662.00 

Large parts of a 
display dark? 
----------~---------+ 

Yes 1 
Check assembly and 
rubber contact of 
the d ispl ay. 

Check assembly and 
rubber contact of 
the d ispl ay. 

5.6 

Check solder 
contacts on 
LCD drivers. 

E-1 
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A10 ED ANZEIGE / TASTATUR 802.3662.02 
VAR/ONLY MOD: 02 

DISPLAY KEYBOARD 
Al0 ED ANZEIGE/TASTATUR 802.3662.06 

NUR VAR/ONLY MOD: 06 
DISPLAY KEYBOARD 

81 EL LAUTSPR.0,5W RDSO 803.0509 VALVO AD 2099 225 

C1 CE 470UF+-20%25V12,SX12,5 
ELECTROLYTIC CAPACITOR 

803.0715 MATSUSHITA ECE-A1ESS-471U 

W45 DX KABEL (W45) 803.0367 
CABLE (W45) 

- ENDE -



B1 

62 

C1 
· .8 
C10 

C 11 

C12 

C13 

eso 
C10C 

C101 

C103 

C201 
· .207 
C220 
· .226 

D1 

D2 

D3 

04 

05 

06 

D7 

08 

010 
· . 16 
017 

D18 

D20 
· .24 
025 

026 

H1 

.. 6 
H7 

HS 

H9 

H10 

ZUGEH.5TROML./CIRC.DIAGR. 
802.34105 

as UGN3020T HALL-EFF.SW. 85 336.4750 
HALL-EFF.SWITCH 
as UGN3020T HALL-EFF.5W. 85 336.4750 

. SWITCH 

CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 

100NF+-5%63V5RM MKT CK 099.2930 
AcnOR 

CE 10 UF+-2~/'16V 7X 4X 8 CE 022.8085 
ELECTROLYTIC CAPACITOR 
CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 

4,7UF+-20%10V 5X 4X 7 CE 022.8056 
ELECTROLYTIC CAPACITOR 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
CC 10NF-20+50%7X8R4000 CC 087.7525 

CC 100NF+-10% 50V5K1200 C CC 082.3473 
CAPACITOR 

10NF-20+50%7XBR4000 CC 087.7525 
ACITOR 

CC 10NF-20+5~;'7X8R400c CC 087.7525 
CAPACITOR 

BL SN74LS74AN 2/D-FLIPFL. 266.7934 
Ie FLIP-FLOP SN74LS74N 
BL SN74LS32N 4/2INP.OR 266.4687 
Ie OR GATE SN74LS32N 
BL SN74lS74AN 2/D-fLJPFL. 266.7934 
IC FLIP-FLOP SN74L574N 
BL SN74LSOON 4/2INP.NAND 266:4641 
IC NAND GATE SN74LSOON 
BL SN74LS76AN 2/JK-MS-FLP 266.2026 
Ie FLIP FLOP SN74LS76N 

CD4068BE 1XBIN.NANDG BL 569.3161 
NAND GATE 
BL CD4013BE 2XD- FLIPFL BL 086.7021 
FLIPFLOP 
ZM DREHIMPULSGEBER EM 336.3348 
NUR VAR/ONLY MOD: 02 04 

PULSE GENERATOR 
UPD7225G-OC LCD DRIV 8J 392.5320 

ALPHANUM.LCD CONTR/DRIVER 
BJ UPD7225G-00 LCD DRlV BJ 392.5320 
NUR VA Y MOD: 02 04 

CONTR/DRIVER 
UPD7225G-00 LCD DRIV BJ 392.5320 

VAR/ONLY MOD: 02 04 
IALYHANliM. LCD CONTR/DRIVER 

CD4094BE 861T SH.REG BL 586.7726 
FT REGISTER 
SN7406N 6XINVERTER 237.0487 

Ie HEX INVERTER SN7406N 
BL CD4069UBE 6XINVERTER BL 086.9999 

INVERTER 

LED GN RD3 
MOD: 02 04 

LED RT RD3 
MOD: 02 04 

LED RT RD3 
MOD: 02 04 

AF HLMP1700 LED RT RD3 
NUR VAR/ONLY MOD: 02 04 
LED 
AF HLMP1700 LED RT RD3 
NUR VAR/ONLY MOO: 02 04 
LED 

AF 252.5570 

AF 099.9134 

AF 099.9134 

AF 099.9134 

AF 099.9134 

SPRAGUE 

SPRAGUE 

VO 

MA 

WIMA 

UGN-3020T 

UGN-3020T 

2222 63051 102 

MKS/2/63/0, 1 UF /51-

MKS/2/63/0, 1 UF /5% 

ROEDERSTEI ETR 2 10/16 20% 

NCC SRE 22UF/16V+-20% 

TEXAS 

TEXAS 

TEXAS 

RCA 

ETR 1 4, 7/10 20% 

VJ1206Y103KFA 

2222 63051 64051103 

VJ1812Y104KFA 

2222 63051 64051103 

2222 63051 64051103 

SN74LS74N 

SN74LS32N 

SN74LS74N 

SN74LSOON 

SN74LS76AN 

C04068BE 

CD4013BE 

ELECTR UPD7225G 

ELECTR UPD7225G 

ELECTR UPD7225G 

CD4D94BE 

SN7406N 

C040690BE 

GEN.INSTR. HLMP1503-1503-1B/19 

HP HLMP1700 

HLMP 1700 

HP HLMP 1700 

HP HLMP170C 



H 11 

H12 LED RT RD3 AF 099.9134 HP HLMP1700 
MOD: 02 04 

H13 LED GE R03 AF 099.9140 GEN.INSTR. HLMP-1719 
MOD: 02 04 

H14 LED GE RDS AF 099.9140 GEN.INSTR. HLMP-1719 
MOO: 02 04 

H15 LED GE RD3 AF 099.9140 GEN.INSTR. HLMP-1719 
MOD: 06 

H16 LED GE RDS AF 099.9140 GEN.INSTR. HLMP-1719 
MOD: 06 

H17 LED GE RDS AF 
MOD: 02 04 

099.9140 GEN. INSTR. HLMP-1719 

· .21 
H22 AF 099.9140 GEN.INSTR. HLMP-1719 

HaD AF 099.9140 GEN.INSTR. HLMP-1719 

Hl00 6V O.02A OHNE SOCKEL EF 
LAMP 6V 

803.0815 BUERKLIN 33 G112 

Hl0l EF 28V 24MIL.A DRAHTANS. 
· .106 LAMP 

EF 455.2238 MGG 1280-00 

H107 28V 24MIL.A DRAHTANS. EF 
VAR/DNLY MOD: 02 04 

455.2238 MGG 1280-00 

Hl08 EF 455.2238 MGG 1280-00 

Nl 302.7040 RCA CA3240AE 

N100 803.1057 TEXAS TL072ACD 

80342.2291 
VAR 02/FOR MOO 02 
TIONAL AMPLIFIER 

P 1 7SEGM. 11MM TFL 803.0521 X R&S-ZCHNG.803.0521"O 

P2 7SEGM. 11MM TFL 803.0515 VARITRONIX LCD 4X 

F3 4X 7SEGM. 11 MM TFL 803.0515 VARlTRDN!X LCD 4X 
Y 

P4 4X 7SEGM.l1MM TFL B03.0515 VARITRONIX LCD 4X 
Y MOD: 02 04 

Y 
PE WIRE-WRAP PIN VL 088.4542 

RE-WRAP PIN 
BERG NR. 75 403-003 

pe WIRE-WRAP PIN VL 088.4542 
RE-WRAP PIN 

BERG NR. 75 403-003 

P7 WIRE-WRAP PIN VL 088.4542 
RE-WRAP PIN 

BERG NR. 75 403-003 

Rl 2.21KOHM+-1%TK50 RL 082.2477 DRALORIC SMA 0207!2.21K-F-C 

R2 2. 21KOHM+-l%TKSO RL 062.2477 DRALORIC SMA 0207/2.21K-F-C 

R3 15.0KOHM+-l%TK50 RL 083.1400 DRALORIC SMA0207/15K-F-D 

R4 3. 32KDHM+-l%TK50 RL 083.0990 DRALORIC SMA0207/3.32K-F-D 

R5 RN 291.4387 430BR-101-332 

Rl0 RL 083.1297 SMA0207/10K-F-D 
· .21 
R22 22. 1 KOHM+-l %TK50 RL 083.1545 SMA/207/22.1K-F-C 



R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R40 
· .44 
R45 

R46 

R47 

R49 
· .52 
R53 

R60 
· .62 
Rl00 

Rl01 

R102 

R103 

R104 

R105 

R106 

51 

· .9 
S 11 

512 

513 

S14 

515 

S16 
· . 19 
521 

522 

523 

524 

IRL 0,3SW 100KOHM+-1%TK50 RL 082.1764 
. RESISTOR 

RL 0,3SW 681 KOHM+-l%TK50 RL 083.2735 
RESISTOR 
RL 0,35W 47,SKOHM+-l%TK50 RL 083.1800 
RESISTOR 
RS 0,5W5KOHM+-10%10X10XS RS 247.7890 
CERMET POTENTIOMETER T 
RL Q,3SW 5,62KOHM+-l%TK50 RL 082.2190 
RESISTOR 
RL 0,3SW 200KOHM+-l%TK50 RL 083.2235 
RESISTOR 
RS 05W200KOHM+-l0%10Xl0X RS 087.7590 

POTENTIOMETER T 
RL 0,3SW 100KOHM+-1%TKSO RL 082.1764 
RESISTOR 
RL 0,3SW 100KOHM+-l%TKSO RL 082.1764 
RESISTOR 
RN 4X120 OHM+-2%SIL 8 H5 RN 291.4470 
RESISTOR NETWORK 
RL O,SSW 121 OHM+-l%TK50 RL 082.9859 
RESISTOR 
RL Q,21W 1,00KOHM+-1%TK50 RL 092.1444 
RESISTOR 
RL 0,3SW 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
RL O,SSW 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
RG 121 DHM+-1%TK100 1206 RG 006.8903 
NUR VAR/ONLY MOD: 04 
FUER VAR04/FOR MOD 04 
CHIP RESISTOR 
RL 0,3SW lKOHM+-l%TK50 RL 082.2160 

POTENTIOMETER 802.3704 
POTENTIOMETER 
RL O,3SW lKOHM+-l%TKSO RL 082.2160 
RESISTOR 
RL Q,3SW 221 OHM+-l%TK50 RL 083.0084 
RESISTOR 
RG 215 OHM+-2%TK200 1206 006.8961 
TRIMMWERT/SELECTED 
CHIP RESISTOR 
RG 1000 OHM+-l%TK100 1206 RG 006.7271 
CHIP RESISTOR 
RG 4,64KOHM+-2%TK200 1206 007.0712 
CHIP RESISTOR 
RL 0,35W4,64KOHM+-l%TKSO RL 082.1687 
RESISTOR 

S8 TASTER lXA OHNE KNOPF 58 238.3850 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 
5B TASTER 1XA OHNE KNOPF 56 238.3850 
PUSHBUTTON SWITCH 
58 TASTER lXA OHNE KNOPF SB 238.3850 
PUSHBUTTON SWITCH 
58 TASTER lXA OHNE KNOPF 58 238.3850 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 
58 TASTER lXA OHNE KNOPF 58 238.3850 
NUR VAR/ONLY MOD: 0204 
PUSHBUTTON SWITCH 
SB TASTER lXA OHNE KNOPF 58 238.3850 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 
58 TASTER lXA OHNE KNOPF S8 238.3850 
PUSHBUTTON SWITCH 
58 TASTER lXA OHNE KNOPF 5B 238.3850 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

TASTER lXA OHNE KNOPF 58 238.3850 
PUSHBUTTON SWITCH 
58 TASTER lXA OHNE KNOPF S8 238.3850 
PUSHBUTTON SWITCH 
58 TASTER 1XA OHNE KNOPF 58 238.3850 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

DRALORIC SMA0207/100K-F-C 

DRALORIC SMA0207/381K-F-C 

DRALORIC SMA/207/47,5K-F-C 

BOURNS 3386F-1-502 

DRALORIC SMA0207/S,62K-F-C 

DRALORIC SMA0207/200K-F-D 

BOURNS 3386f-1-204 

DRALORIC SMA0207/100K-f-C 

DRALDRIC SMA0207/100K-F-C 

BOURNS 4308R-l02-121 

DRALORIC SMA0207/1210HM-f-D 

RESISTA MKl lKOO 1% TKSO 

DRALORIC SMA0207/1K-F-C 

DRALORIC SMA0207/1K-F-C 

DALE CRCW1206 1210HM F T 

DRALORIC SMA0207/1K-F-C 

DRALORIC SMA0207/1K-F-C 

DRALORIC SMA0207/2210HM-F-D 

DRALORIC CGB3216 2150HM2% TK 

DALE CRCW1206 1,OKOHM F T 

DRALORIC CGB 3216 4,64KOHM 2% 

DRALORIC SMA0207/4,64K-F-C 

SIEMENS 

SIEMENS 

IEMENS 

IEMENS 

IEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

STBll M.LED-LOECHERN 

ST811 M.LED-LOECHERN 

STBll M.LED-LOECHERN 

STBll M.LED-LOECHERN 

STBll M.LED-LOECHERN 

ST611 M.LED-LOECHERN 

STBll M.LED-LOECHERN 

STBll M.LED-LOECHERN 

STB11 M.LED-LOECHERN 

STBll M.LED-LOECHERN 

STB11 M.LED-LOECHERN 



: ,,::k?~~~\ 
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::~~~~?n:~,i~~·.:::: 
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S25 S8 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

526 58 TASTER lXA OHNE KNOPF 
· .29 PUSHBUTTON SWITCH 
531 58 TASTER lXA OHNE KNOPF 

PUSHBUTTON SWITCH 
532 58 TASTER lXA OHNE KNOPF 

PUSHBUTTON SWITCH 
533 58 TASTER lXA OHNE KNOPF 

PUSHBUTTON SWITCH 
534 S8 TASTER 1XA OHNE KNOPF 

NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

535 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOO: 04 
PUSHBUTTON SWITCH 

S36 58 TASTER lXA OHNE KNOPF 
PUSHBUTTON SWITCH 

537 58 TASTER 1XA OHNE KNOPF. 
PUSHBUTTON SWITCH 

S38 58 TASTER 1XA OHNE KNOPF 
PUSHBUTTON SWITCH 

S39 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

541 S8 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 02 04 

· .45 PUSHBUTTON SWITCH 
546 58 TASTER 1XA OHNE KNOPF 
· .49 PUSHBUTTON SWITCH 
SS3 58 TASTER lXA OHNE KNOPF 

NUR VAR/ONLY MOD: 04 
PUSHBUTTON SWITCH 

554 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 04 
PUSHBUTTON SWITCH 

555 58 TASTER 1XA OHNE KNOPF 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

556 S8 TASTER lXA OHNE KNOPF 
PUSHBUTTON SWITCH 

557 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

S58 S8 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 02 04 
PUSHBUTTON SWITCH 

S59 58 TASTER lXA OHNE KNOPF 
PUSH8UTTON SWITCH 

561 S8 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 04 
PUSHBUTTON SWITCH 

562 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 04 06 
PUSHBUTTON SWITCH 

563 5B TASTER 1XA OHNE KNOPF 
NUR VAR/ONLY MOD: 04 
PUSHBUTTON SWITCH 

564 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 04 
PUSHBUTTON SWITCH 

565 SB TASTER lXA OHNE KNOPF 
PUSHBUTTON SWITCH 

566 58 TASTER lXA OHNE KNOPF 
NUR VAR/DNLY MOD: 02 04 

· .69 PUSHBUTTON SWITCH 
575 58 TASTER lXA OHNE KNOPF 

NUR VAR/ONLY MOD: 02 04 
.. 79 PUSHBUTTON SWITCH 
S80 58 TASTER lXA OHNE KNOPF 

NUR VAR/DNLY MOD: 02 06 
PUSHBUTTON SWITCH 

580 58 TASTER lXA OHNE KNOPF 
NUR VAR/ONLY MOD: 04 
PUSH BUTTON SWITCH 

~~~h.n.¥~mi;t 
$,\<>#kf\io{ .. 

A{efiEte~i~i: 
;:;~¥n~:fa:~~~'~'r:i 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

S8 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

56 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

56 238.3850 SIEMENS 

S8 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 236.3850 SIEMENS 

58 238.3850 SIEMENS 

S8 238.3850 SIEMENS 

58 238.3650 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

58 238.3850 SIEMENS 

S8 238.3850 SIEMENS 

834.9020 SIEMENS 
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STS 11 M.LED-LOECHERN 

5T811 M.LED-LOECHERN 

ST811 M.LED-LOECHERN 

STBll M.LED-LOECHERN 

ST811 M.LED-LOECHERN 

5T611 M.LED-LOECHERN 

STB11 M.LED-LOECHERN 

STBll M.LED-LOECHERN 

5T811 M.LED-LOECHERN 

5T811 M. LEO·-LOECHERN 

ST811 M.LED-LOECHERN 

5T811 M.LED-LOECHERN 

ST811 M.LEO-LOECHERN 

ST811 M.LED-LOECHERN 

STBll M.LED-LOECHERN 

STa 11 M.LED-LOECHERN 

STell M.LED-LOECHERN 

STall M.LED-LOECHERN 

STe 11 M.LED-LOECHERN 

STB11 M.LED-LOECHERN 

STB11 M.LED-LOECHERN 

STS 11 M.LEO-LOECHERN 

STBll M.LED-LOECHERN 

5T811 M.LED-LOECHERN 

STell M.LED-LOECHERN 

STe 11 M.LED-LOECHERN 

ST811 M.LED-LOECHERN 

STB11 M.LED-LOECHERN 

V42263-DOOll-AOO9 

Siaii 



V1 AK BCY591X . NPN 
TRANSISTOR 

45V 200MA AK 010.5163 51 EMENS BCY59lX 

V2 AM 2N6659 NKAN 35V FET 
MOS-FET 

AM 303.9324 SILICONIX 2N6659 

V4 AD 1N4448 75V 0.15A UDI 
DIODE 

AD 012.0700 TEXAS INST 1N4448 GEGURTET 

V100 AK BC337-40 NPN 45V 
TRANSISTOR 

SOOMA 303.9524 INTERMETAL BC337-40 

V101 AK BC327-40 PNP 45V 
TRANSISTOR 

SOOMA 303.9518 INTERMETAL BC327-40 

V104 AK BC337-40 NPN 45V aOOMA 303.9524 INTERMETAL BC337-40 
TRANSISTOR 

V105 AK BC327-40 PNP 45V 
TRANSISTOR 

SOOMA 303.9518 INTERMETAL BC327-40 

X13 FR IC-FASSUNG 20POL.DIL FR 
SOCKET 

092.7142 PRECleONT US020T 

X14 FP WINKELSTECKERLE!ST ,36P FP 243.3578 BERG 75168-113-36 
3-POLIG/3 PINS 
ANGLE PIN CONNECTOR 

X14 OX BUCHSENEINHEIT X14 834.9614 
NUR VAR/ONLY MOD: 04 
CONNECTOR X14 

X15 FM BUCHSENLEISTE 9P.W.WP. PM 614.3760 FCT F 954 
NUR VAR/ONLY MOD: 02 04 
CONNECTOR 

X 11A FP WINKELSTECKERLEIST.36P FP 
8-POLIG/B PINS 

243.3578 BERG 75168-113-36 

ANGLE PIN CONNECTOR 
X 116 PP STECKERL.ABGEW.36-POL. FP 087.9105 BERG 75168-114-36 

8-POLIG/8 PINS 
ANGLE PIN CONNECTOR 

X12A FP STECKERL.ABGEW.36-POL. FP 087.9105 75168-114-36 
10-POLIG/10 PINS 
ANGLE PIN CONNECTOR 

X12B FP WINKELSTECKERLEIST.36P FP 243.3578 75168-113-36 
10-POLIG/10 PINS 
ANGLE PIN CONNECTOR 

~ - ENDE -
> 
~ 
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I I I L I J I &. -

LJ[ L L--;,- L-Zuordnung Taste - Funktion 
siehe Blatt 3 

Sl* S2* S3- S 

0) nur fUr VAR 06 -- I L-only for model 06 
S11 S12 S13* S 

*) nicht fUr V AR 06 
I L-not for model 06 -

521' S22 S23 S 

I L~ 
S31 S32 S33 S 

- -- r - L~ A10 S41' S42- S43' S 
802.3662 

-' 
-S62° 

N 
X12 

i KO.9 810 . 

~ KQ8 89 
KO.7 B8 

oIj 
KQ6 87 II.! g KO.S 86 

~i KQ4 B5 
KQ3 84 
KQ2 

flI KO.1 
KQe! 

RE5KFF 

X13 .sv ;5V 
.5V .5V 

R611 R62 a !E 1k 1k 011 u 
SN74LS74 

[ Rl R2 }6 4 S 021 I -0 r- Z,2k 2,2k 
2 0 

SN74LSl2 '" '" 5 1 .... ~ 0. r?-
~ 

~ .[ .5V poe 6 L ~1 

L s; 1 0. 
J p~ 

R 
..j" ~ 
en en 

B2 '" '" N '" '" ""' UGNJ01J UGNJ013 02[ 10 1. .£ S ~ to LW 
12 '-

~ 1 6 
0 

0. 9 5 

A 11 G 0 

08' 
e B u 

13 R 
0. 

-It ..j" D11I OX> "" SN74LS74 6 .0 
~ -

X13 
~ -

18 ~I o " DRERES i ~ ~ . . !l; ~ ~ 
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b b 

, 

L-~ I I I T JI ~ 

S4* S6' S7' ~S8' S9' SS' 

-- I 1 1 I 1 - ~ I-
S14* S1S' S16 S17 S18 '5;19 I-

-~- L 1 I ! 1 
S24' S25' S26 S27 S2B S29 " 

-'- I 1 1 T 
534 • S36 S37 S38 S39' 

~ I - I 1 - 1 L 
544' S45' S46 547 548 S49 !l-I--

1 l_-_ L L r ~ 
, '-SSS, S56 S57' SS8- S59 

T I I 1 T 
'---565 S66" S67' S68' S69' 

1 r r L- r _1 z 3 4 5 6 

R4 Ir r 
S75" S76" S77' S78" S79" 15k ; 

I . 

L ____ 

RS 
7x 15k 

.5V .5V 

! R60 R49 OSI 
lk SN74LS76 lk 2 

4 
S 
J 0. ~ 

031 1 
[ 

SN74LS74 16 K 
p! .5V 

f..< 
0. 

R52 ~S 5 R 
lk 0. 

3 C 
2 D o.oL D4m 04N 1 R SN74LSOO - SN74LSOO ,.L 

~ ,!l. 
~ ozm 041 041I • ~ & 

IlL & 031I SN74LS32 SN74LSOO SN74LSOO 
SN74LS74 <---i. Lfi 4± L.!cs ~ 1 

6 

0. 9. 10 & & 
11 [ 

r-
12 0 - J- < 13 R 0. 

-

7 8 



... 

X12 
AB KAfIJ 
A7 KA1 
A6 KA2 

A5 KA3 

A4 KA4 
A3 KA5 

:- A2 KA6 
A1 KA7 

C20iY .SV 
- !-ir-10n 14 

.,. 2 10 

I R51 07l 
rL lk CD4013 

1- -Ls X1 3 

.5V ~ 0 0. 1 KEYINT 
13 J C 

~R o:~ 

3 H 
4 12 
5 13 
9 14 
10 IS 
11 16 

& 

12 17 

3 REPEAT 
07I[ 
(04013 

06 
(04068 

Vss 

-1 
I±~ 0.P-

.J1 1>( o:~ ~ R 

.SV 

C20L.C204 14 8 
C207 

E : : : : : : I t1~t-' 1. 

R3 01. ... 04 1 7 I·SV 
Drou fSlcht 051 15k 07 Top view R49 SN74LS76 
01... . .04 1k z .... 

7 S X13 06,07 4 
J 15 

DREOIR 0. 16 
[105 .5V 

( .5V 

H 16 9 16 K 14 OSll ' 10n 5 

p : : : : : : : 
0. R50 3 

R 1k SN74LS76 
7 5 05 
9 11 ) 

8 6 [ 13 Draufsicht )0 12 10 ,- Top view K 
8 8 R 05 

Stromlauf gilt fur VAR 02, 06 X13 
Circuit- diagramm is valid for model 02, 06 

lie 17 OREINT 

Zekhn.-Nr. Blatt <8> Stromlau! zu 
Frontplatte I Front panel Z 

802.3410 S 1 
r--lreg, i. V. lerste z. v. : CMT B02.2020 V 802.3410 
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I MEMORY I 1 2 
X13 
12 
B 
1 
0 2 

X 
B 

11 
1 

A 1 

2 
2 
3 

3 
4 
4 

B 
A 
B 
A 
B 
A 

B 
A 

A 

5 

B6,B7,A 
B 

5 
7 

6 
8 

13 X 
13 
14 

15 
9 

10 

X12.B3 

X12.B2 

X13.7 
X12.Bl 
X13.6 

Xl1.A8 

PSEM I 
OATIM 

STREM 

VBAH 

STANDBY 

. -

, 
STANOBYLED 

LCOSI 

LCDCK 

LCOCD 

RESEi 

i 
~ 

OPTPOL 

CPS-L 

LCD-SEL 

OO-L 

LED 

T ransferspeicher 
3 4 5 6 7 8 9 X1S' 

1 I 
dV 

.15V 

-15V 

.24V 

.5V 

.. 
.5V 

J,C1DO 
IlOn 

~4 

lN4448 

.. N100.2 

? 

Zuordnung Treiberausgang 
• LCD-Segment s. B1. 3 

BP 

BP1-4 

SSO 31 

~ JV ,..-
010 

~P07225 3 · 
4 · 
5 · .. 2 

~ 

H8D .5V 
w 

::; (/0 ~ cs HI1LP1719 t R~ Si u SCK 

1:'1 11 52 & 12 13 10 F 
gelb/yeUow lOOk 

1 'i'.2 

0261 D26N 
C04069 12 1 13 

.SV 
Q1 

/ 

[ R46 
1k 

...l CLK 

1 STR '"'-
15 OUTPEN '---

':J r 

01 \.L-J 
2 SEllIN • fL-/ 

.~ 

.~ 

• .!L/ 
..!.L/ 
1L/ 

08 ~ 
SEROUT 10 

020 
C04094 

3 



P1 P2 

BP DATA BP BP BP DATA 

BP1-4 BP1-4 BP1-4 BP1-4 
[1 [2 
1n 1n 

fV .-_L-__ -L
3
_
1,L-_-. ',5

3

.V .-_JL. __ -L' _
1 
L---",ii f:::: r ~~~'r-_...L __ -,-'_1-,-_-, ,s. 31 

I 011 ill 012 l DB ill 014 

4 1"---1----------

_____ ~PD722_5._, __ I=-'-_+---...!'PD722~---f_ R 11 ~PD7225 3 _~PD7Z2~ ___ _ 

-f--__ -- - -- -- -- -",4_-1-- __________ 1-'4_ ..... 1~-<$ 
5 f--+-- --------
l----------

5 5 R12 = -:::,.-_-__ -_-____ 1-"1 __ + __ , ___ --=--=--==~ ~ 

11 9 52 8 11 13 10 11 9 52 6 12 13 10 VLL 11 9 52 8 12 13 10 1119528 12 13 10 

-

..L eLI( 

1 STR 

15 OUTPEN 
'I 

2 
SERIN 

r 

0.2 
/ 

0.1 4 
; 5 
• F"-

.L.. 
L 
.lL 
.1L 

. lL 
D.B .1L 

SEROUT 1L 

021 
(04094 

5 

0.3 

.sv 

r IR47 
~ 1k 

..L (LI( 

1 STR 
15 OUTPEN ..., r 

0.1 4 

2 SERIN 5 

6 
7 

14 

13 

12 

o.B 11 

SEROUT 10 

022 
CD4094 

6 

025 R40 

0.4 
/ 

.5V 

SN74LS06 4x 1~~ ,,-"'-
1 

l 

5 

.9. 
11 

13 

1 1 r; 1 

41 I l H1*6x HMLP150l 
4 A H2*grtinlgreen 

61 ~ 15 6 Ll H3* 
8 8 IT A HI.· ,-==..J 
10 2 OF :;1 HS* 
11 4 IJ .::; H6* 

6 - 15 1 H7~l700 
81 17 

L'--".J ~H8* " 
rot Ired 

R41 
1 4x 00 

Zuordnung LED - Funktion 
s. BL 3 

0.5 
/ 

..l.CiJ( 
1 

STI 
15 au' 

1 SEF 

'-
02 
CD4 

8 



--
P3 P4* 

BP BP DATA BP BP ( 

/~ £ 

.IV .5V 
BP1-4 BP1-4 BP1-4 BPi-4 

C3 [4 CS [6 
1n 1n 1n in -

;3 .~~~ 7, R13 31 .IV 31 R16 31 

JV 
33 :::: ~ 10k rl 

10k 

- 015 016 017' 018 
.1- R 14 ~P07225 1 ~P07221 ~ I~ ~PD7221 

P--
~PD71 

loki 
________ p- R 17 ------

4 4 _____ 4 
fL-- ------

5 R1S 5 I 5 -------- -----R1~~ 
E; -cL ~ 2 --------eL- 2 --_. 

-

.K 

TR 
UTPEN 
1 

ERIN 

)23 
D4094 

VLL 11 9 12 8 12 13 

0.6 

/ 

r R42 
4x 100 ~ 

10 11 9 52 8 12 13 

0.7 
/ 

w..CLK 
'--_''-1STR 

'-_-.:'S=-jOUTPEN 
-, 

4 2 r:-ll "', 
0.1 f----"-T-C::J-C'--l:;+-, H9' 4x HMLP1700 

S 41 ~ 13 _, H10' IH9-H121 cot/red 2 SERIN 

6 61 ~ Is 
81 ~ 11 -, H,,' 

1 h H12" , 
14 2 ,,.=;""11 H13' 
13 41 ~ iJ H14" 
12 61 ~15 V< H1S 

0.8 1-'-"'--_-=--8 -;.-IC "---'J-i-I7:......-li>t "--fH16 
L:_:.J ~ .. 

SEROUT 10 R 4 3 
4x 100 4. HMLP1719 

IH13-H161 gelb/yell." 024 
CD4094 

10 

_ N 

Si d SCK c:l 
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r 

11 9 

R44 
4x 120 

52 8 12 13 

0.8 
/ 

10 11 9 52 8 

026II 026lJ] 
R28 

~ 4 1 1 200k 
6 5 

P5 

H1D1 H102 H103 

G ~_~ 
" 

4 2 r:-:ll 
0. 1 i-'s----"4-:-IC ~J-+b'--4'>f V" ,---, H17' 

r---""+CJ-+'--4'>f-. H1S" 
6 61 Is.~ 
fE---"-8 IH:::J-1"'"7 --,0+-1> H19' 
r7-----'~~~--~__+H20. 
14 R4SL--:::::'..J v 
P--.....:..;=-I,--,c:..:J--~ "__+ H2,. 

~ 
• ·tlL 5x HMLP1719 R30 1 /I:: Q8r'1'--_______ 4Q1e~lb~/Ly'e~ll~ow~ _ _C::J_~~-~( _+11" 

1 

F 

10 ;oOk .I ,C 
SEROIJ ""- ~ [30 I 4,1~ 

'It) nicht fur VAR 06 
not for model 06 

, 
Klpheknnh> fllr DnJ(".ker7eunf"rl.<'. durr:h dJese 70ne moolic:hst nur lettunaen hihren 



DATA 

31 

018' 
.PD1225 Voo 
----VLCDl 

----VLCD2 

----VLC03 

----
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N c '" • ...J /0 W ~u 0::: ES 
B 1 12 13 10 

Ok 

ot-Z4V 

D V2 
2N2219 

12 

7,33 

3 

4 

5 

2 

6 

.IV 

[7 [8 
ln 1n 

R19 R22 R25 
10k 22,1k 41,5k 

R26 R20 
5k 10k 

(11 R21 

IO'l~ 10k 
R23 
lOOk 

R27 
5,62k 

681k 

2 

N11 VLL 
l CA3240 [12 + • I 10~ 4 

.5V 

N111 
CA3240 6 

1 

5 • 

• H108 

R105 
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-l1V 

-l1V 2 
R10 -l1V 
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[25,[26 

H 
[20Fr 
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410u 

-15V 
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Pl 

Treiber 10ri'-"l+, " Treiber 10rtver TreiberlOriver i I Treiber 10river Tf 
P 1 

012 PIN 
P 1 010 011 012 1 PIN P 1 010 011 012 PIN P 1 P 1 0 ' 010 011 i 010 011 012 PIN 

1,2 X X X 15 46 X 31 89 X 48 106 X 35 125 
3,4 X X X 16 47 X 32 90 X 49 107 X 34 126 ) 

5,6 X I X X 17 53 I X 34 91 X 50 108 X 32 127 ) 

7 X 19 54 X 35 I 92 X 47 109 X 3 1 128 ) 

8 X 20 6 1 X 36 93 X 46 11 0 X 30 129 , , 
9 X 21 62 X 37 94 X 45 111 X 29 130 , , 

10 X 22 68 X 38 95 X 49 112 X 28 131 , , 
16 X ~ , 23 69 X 39 96 X 44 113i X 47 132 , , 
17 X I 124 74 X 40 97 X 43 114, , X 27 133 

I : 
, 

I~ 115 ,1161 X 134 23 X I 25 75 X I 41 98 42 X IX 18 
X 26 76 X 42 99 41 11 7 I~ 26 135 

oJ X 27 77,78 X X X 17 100 X, 40 11 8 I 25 136 
31 , X 28 79,80 X X X 16 10 1 X 39 11 9 I X 24 137 

36,37 X X X 18 81,82 X X X 1!1 102 X 38 120 I X 23 138 
36 X 

I 
29 83,84 X X X 17 103 X 48 121 'r ! IX 22 139 

39 X 30 85,86 X X X 16 104 X 37 122 i i X 21 140 
44,45 X X X 18 87,88 X X X 18 105 X 36 123 X 46 141 

124 X 19 
\ , 

'7 1 " J \ 2 .I L 
3 III 4 -



r/Oriver 
11 1012 PIN 

I X 19 
47 
46 
45 
44 
43 
42 
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5 Service Manual for Oscilloscope Module 
(See circuit diagram 803.1211 S, sheet 1 and 2 
and circuit diagram 803.1257 S) 

5.1 Function Description 

The oscilloscope module can be divided. into three subgroups: 

.. Power pack, blanking amplifier and deflection amplifier 

.. Preamplifier 

.. X/Y character generation, triggering 

5. L 1 Power Pack. Blanking Amplifier and Deflection 

The power pack generates from a +24-V DC voltage the voltages re­
quired for the deflection amplifier (140 V) and the blanking am­
plifier (+33 V) as well as the acceleration voltage (-1.7 kV) and 
the filament voltage (6.3 V) for the C~T. The DC voltage is con­
verted to the required values by a pulsewidth-controlled DC push­
pull converter. 

The HT voltage for the CRT is regulated in order to prevent pic­
ture distortions as a result of varying beam acceleration. Since 
the other voltages are also controlled at the same time, the fi­
lament voltage can be adjusted by adjusting the HT voltage. The 
control voltage is generated using a high-impedance voltage divi­
der from which the voltages for the intensity and focus are also 
tapped. 

The blanking amplifier supplies the voltage required to suppress 
the flyback and undesired signals. A transistor switches a 
voltage generated by the DC converter to the cathode of the CRT 
for this purpose. An opto-isolator is used for the control of the 
cathode voltage since the cathode is at a high negative po­
tential. The blanking frequency is increased by additional ca­
pacitive coupling of the blanking signals. 

The deflection ampl ifier appl ies the vol tages required for beam 
deflection to the CRT plates. The differential cascode amplifiers 
have a high cut-off frequency with a low working current. The am­
plifiers for X and Y deflection are almost identical in design. 
The X and Y positions of the beam can be adjusted by super­
imposing an adj ustable DC voltage. 

803.1111 .00 5. 1 E-1 



5.1.2 Preamplifier 

The preamplifier adjusts the amplitude of the signals to be dis­
played for the Y amplifier. The signals can be applied either ex­
ternally with AC or DC coupling or internally with fixed AC coup­
ling. A total of 15 different gain settings can be selected cor­
responding to the signals to be displayed. 

5.1 .:3 X!Y Character Generation and Triggering 

with the oscilloscope in operation the X and Y deflection coeffi­
cients are output on the screen with the corresponding units (mV, 
kHz, %) in order to provide the user with information on the ope­
rating status. For this purpose the RAMs are written by the in­
strument processor and cycl ically read out by the oscilloscope. 
The characters are controlled in the X direction via a 7-bit D/A 
converter and in the Y direction via a 3-bit D/A converter. One 
bit of the RAMs is used for blanking. 

The characters are basically written during the flybaclq the cha­
racters are thus synchronized with the standard screen display so 
that no gaps are produced in the individual displays as can occur 
in chop mode. 

Triggering is automatic. Part of the signal applied to the Y am­
pI ifier controls a selectable current source via a comparator. 
The current source charges a capacitor which results in a linear­
ly increasing voltage used for the X deflection. If no voltage is 
applied to the Y amplifier, a self-oscillating oscillator is se­
lected which then drives the trigger circuit. 

803.1111.00 5.2 B-1 



5.2 Testing and Adjustment 

Note: Care must be taken when testing and adjusting the oscillo­
scope because of the high voltages present. 

5.2.1 Adjusting the Filament Vol tag€; and the Intensity 

Settings: 

Checkpoints: 

Adjustments: 

+ Switch on instrument 
+ Set intensity control R28 to minimum 

(fully counterclockwise) 
Allow approx. 5 min to warm up 

+ Cathode of V18 (-) 
+ Cathode of V15 (+) 

+ Adjust R29 so that a picture is just no longer 
visible 

+ Adjust filament voltage to 6.2 V using R6 
+ Set R28 to maximum (fully clockwise) 
+ Adjust R27 until the filament voltage is 6.35 V 
+ Check the dark position of R29 

5.2.2 Adjusting the Astigmatism 

Settings: + Switch on instrument 
+ Set average intensity 

Checkpoint: 

Adjustment: 

+ Screen 

+ Optimize the picture sharpness in the centre and 
at the edges alternately using the R25 (focus­
ing) and the R43 (astigmatism) 

5.2.3 Adjusting the Blanking 

Settings: 

Checkpoint: 

Adjustment: 

803.1111.00 

+ Switch on instrument 
+ Set maximum brightness 
+ Select maximum deflection frequency 
+ Apply a 20-kHz sinewave signal to the external 

input 

+ Screen 

+ Suppress the flyback using R36 
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5.2.4 Adjusting the Time Base and the Deflection Amplifiers 

Settings: ... Switch on instrument 

Checkpoint: 

Adjustments: 

... Apply 1 V, 1 kHz to the external input 

... Screen 

... position the arrow on the screen using R61 and 
R64 such that it is located above the labelling 
of the selected function 

... Adjust the X deflection coefficient correspond­
ing to the applied frequency using R20B 

... Adj ust the Y pos i tion of the arrow us ing R84 
such that it is just visible above the bottom 
edge of the screen 

... Adjust the Y deflection coefficient correspond­
ing to the applied amplitude using R81 

5.2.5 Adjusting the Preamplifier 

Settings: 

Checkpoint: 

Adjustment: 

803.1111.00 

... Switch on instrument 

... Set maximum Y sensitivity 
• Select internal or external input 
... Set R146 (Y position) to centre position 

.. Screen 

... Position the beam in the center of the screen 
using Rl0l (internal) or R112 (external). 
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5.3 Logic Tables for Oscilloscope Settings 

0202 
Function 

7 1 4 13 12 11 
- - - - -

Time base in mS/div 20 L L L H L 
10 H L L H L 

5 L H L FI L 
2 FI H L FI L 
1 L L H H L 
0.5 H L H FI H 
0.2 L FI H H H 
O. 1 L L H L H 
0.05 FI L H L H 
0.02 L H H L FI 
0.01 H H FI L FI 

05 
Function 

4 5 6 7 14 1 3 12 
- - - - - - -

X deflection in V/d iv 10 H H H H H H L 
(external) 5 H H H H H H H 

2 FI FI H H L FI H 
• Fl FI H L L H FI , 
0.5 H H H H H L H 
0.2 H FI FI H L L H 
o • 1 H H H L L L H 
0.05 L L H L L L H 
0.02 L H L L L L Fl 
0.01 H L L L L L H 
0.005 L L L L L L H 

05 D1 
Function 

11 4 5 6 
- - !-

Switchover Internal L H 
External H L 

'-- - 1-
Coupling External AC L 

External DC H 
'-- - 1-

LED On L 
Off H 
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~,4 Logie Tables for Control of Character Generation 

D203 
Funct.ion 

4 5 6 7 14 13 12 
-- - - - - - I-

X coordinate 0 0 0 0 0 0 0 
LSB MSB 

1 1 1 1 1 1 1 

D203 D204 
Function 

1 1 4 5 6 7 
f--- - -- -

y coordinate 0 0 0 0 
LSB MSB 

1 1 1 1 
f--- - -- i_ 

Z signal On 0 
Off 1 

f--- - --!-
Reset address counter RESET 0 

RESET 1 
r-- - --,-

Chip select CS 0 
CS 1 

I 
f--- - --,-

Load RAM LADEN 0 
LADEN 1 

803.1111.00 5.6 E-1 



5.S Troubleshooting 

no Picturel 

Current drain of 
+24 V <0.2 A ? 

HT voltage present? 

Remove Vl, 
picture present ? 

Blanking amplifier, 
deflection amplifier 

No or incorrect 
character generation 

Control logic 
according to table, 
section 5.4 ? 
----------~---------+ 

Yes ! 
+ 

No 

Address 
counter (P207) OK ? 

switchover pulses 
at D222/12 ? 

----------,----------+ 
Yes 1 

NO 

Blanking OK ? 

----------,----------+ 
Yes 1 No 

RAMs D206, D207, D208 

803.1111.00 

Nl, Vl, V2, transformer 

D202, D203 

D209, D225 

N200, N201, D223, D225 

N207, blanking amplifier 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C1 CE 220UF+-20%25VRDI0X12,5 801.8331 
ELECTROLYTIC CAPACITOR 
PANASONIC ECE-A1ESS-221 

C2 CC INF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C5 CE 47UF-10+50% 40V 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 247 G 

CIO CK IUF+-IO%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/lUF/IO% 

Cll CC 10NF+50-20%HDK6000RD19 CC 022.0710 
CERAMIC CAPACITOR 
RESISTA QBX619/10NF/2KV 

C12 CC 10NF+50-20%HDK6000RD19 CC 022.0710 
CERAMIC CAPACITOR 
RESISTA QBX619/10NF/2KV 

C13 CC 10NF+50-20%HDK6000RD19 CC 022.0710 
CERAMIC CAPACITOR 
RESISTA QBX619/10NF/2KV 

C14 CE 100UF-I0+50% 16V 9X13 CE 006.7165 
ELECTROLYTIC CAPACITOR , 
ROEDERST EK OOCB 310 D . , , 

C15 CK 100NF+-20%100v QUADER CK 006.5033 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKT1822-410/0 

C16 CK 100NF+-20%100V QUADER CK 006.5033 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKT1822-410/0 

C17 CK 100NF+-20%400V QUADER CK 006.5256 
PLASTIC-FOIL CAPACITOR 
ERO MKT 1822-410-40-6 

C1S CC 47PF+-10%6KV15N750 CC 022.1051 
CERAMIC CAPACITOR 
RES I STA QFU615-47PF+I0% 

C19 CC 47PF+-10%6KV15N750 CC 022.1051 
CERAMIC CAPACITOR 
RES ISTA QFU615-47PF+I0% 

C20 CC 47PF+-I0%6KVI5N750 CC 022.1051 
CERAMIC CAPACITOR 
RESISTA QFU615-47PF+I0% 

C21 CC INF+50-20%2KV9RD K6000 570.7744 
CERAMIK DISC CAPACITOR 
RES ISTA SDRU RBX609 KV 

C22 CK 100NF+-20%250V QUADER CK 006.5179 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKT1S22-410/2 

C23 CK 100NF+-20%250V QUADER CK 006.5179 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKT1822-410/2 

C24 CC INF+50-20%2KV9RD K6000 570.7744 
CERAMIK DISC CAPACITOR 
RESISTA SDRU RBX609 1000P 
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19.0.787 
Kennzeicl'len 

Component No. 
Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

C30 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS/2/63/0,1UF/5% 

C31 CC 1,2NF+-10%4XSR2000 CC 087.7031 
CAPACITOR 
VALVO 2222 63051 122 

C32 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,1UF/5% 

C33 CC 1NF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C40 CC 33NF+-10%50V5K1200VIEL CC 084.5315 
CERAMIC CAPACITOR 
UNION CARB CK05BX333K 

C41 CC 100NF+-IO%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C42 CC 100NF+-I0%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C50 CK 220NF+-5%63V5RM MKT CK 099.2952 
CAPACITOR 
WlMA MKS2/63/0,22UF/5% 

C51 CC 18PF+-2%3X4NPO CC 087.6458 
CAPACITOR 
VALVO 2222 678 10189 

C52 CC 68PF+-2%6X7NPO CC 087.6529 
CAPACITOR 
VALVO 2222 678 10689 

C53 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-I01 

C54 CC 100NF+-I0%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C55 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-IOI 

C56 CC 100NF+-10%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C57 CC lOONF+-IO%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C60 CC 100NF+-I0%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C61 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-I01 

C62 CC 100NF+-I0%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05BXI04K 

C63 CE 100UF+-20%25V RD8X9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-IOI 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

C64 

C6S 

C66 

C70 

C7l 

cn 

C73 

C74 

C7S 

D1 

D2 

D3 

D4 

D5 

K1 

L1 

L2 

L3 

: :SGhaH~t~ii':i~d~e )u+ 
P,arts/Hst :f~~ 

Benennung/Beschreibung 
Designation 

CC 100NF+-IO%50V5K1200VIE 
CAPACITOR 
UNION CARB CK05BX104K 
CC 680PF+-IO%4X5R2000 
CAPACITOR 
VALVO 2222 63051 681 
CC 680PF+-IO%4X5R2000 
CAPACITOR 
VALVO 2222 63051 681 
CE 100UF+-20%25V RD8X9,5 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-10l 
CC lOONF+-IO%50V5K1200VlE 
CAPACITOR 
UNION CARB CK05BX104K 
CC lOONF+-10%50V5K1200VIE 
CAPACITOR 
UNION CARB CK05BXI04K 
CE lOOUF+-20%25V RDaX9,5 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-I01 
CC 100NF+-I0%50V5K1200VIE 
CAPACITOR 
UNION CARE CK05BX104K 
CC 100NF+-IO%50V5K1200VIE 
CAPACITOR 
UNION CARE CK05BX104K 

BL CD4094BE 8BIT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BL CD40S1BE SCH. MUX 
MULTIPLEXER 
RCA CD4051BE 
BL CD40S1BE 8CH. MUX 
MULTIPLEXER 
RCA CD4051BE 
BL CD4053BE 3X2CH. MUX 
MULTIPLEXER 
RCA CD4053BE 
BL CD4094BE 8BlT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 

SR 5V3600HMIMALIRH-JC-GEH 
RELAY 
CLARE PRME 15.005 

LD 50UR BEl O,3A 2,9 OHM 
CHOKE 
SIEMENS B82111-A-C17 
LD SOUR BEl O,3A 2,9 OHM 
CHOKE 
SIEMENS B82111-A-C17 
LD 270 UH10%2S,OOHMO,047A 
CHOKE 
DELEVAN DROSSEL102S-78 

Sachnummer 
Stock No. 

CC 084.5350 

CC 087.7019 

CC 087.7019 

803.0580 

CC 084.5350 

CC 084.5350 

803.0580 

CC 084.5350 

CC 084.5350 

BL 586.7726 

BL 339.4174 

BL 339.4174 

BL 565.3080 

BL 586.7726 

SR 412.0027 

LD 026.4649 

LD 026.4649 

LD 067.3153 

Sacjitiommet 
sihcik,<Ni."~ 

enthalten in 
contained in 
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Kennzeichen 

Component No. 

L4 

Nl 

N2 

N3 

NIO 

N11 

N12 

N13 

N14 

N15 

N16 

N17 

0109 

EIS/TO 
0114 
0212 

Pl 

EIS/TO 
P8 

Rl 

Benennung/Beschreibung 
Designation 

LD 270 UH10%25,OOHMO,047A 
CHOKE 
DELEVAN DROSSELI025-78 

EO SG3524BN OAl SCH.REGL 
REG. PULSE WIDTH MODULATOR 

I SILICON GE SG3524BN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF412CN 2XFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF412CN 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 
EJ TL607CP 2X ANALOGSCH 
ANALOG SWITCH 
TEXAS INST TL607CP 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 
EJ TL607CP 2X ANALOGSCH 
ANALOG SWITCH 
TEXAS INST TL607CP 
EJ TL604CP 2X ANALOGSCH 
ANALOG SWITCH 
TEXAS INST TL604CP 
BO NE5532AFE 2XL.N.OPAMP 
OPERATIONAL AMPLIFIER 
VALVO NE5532AFE 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 
BO RC4558DN 2X OPAMP 
OPERATIONAL AMPLIFIER 
RAYTHEON RC4558DN 

VL STECKLOETOESE 7,5X1,1 
PLUG-IN SOLDERING LUG 
- R&S-ZCHNG.078.274 

VL STECKLOETOESE 7,5X1,1 
PLUG-IN SOLDERING LUG 
- R&S-ZCHNG.078.274 

VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-001 

RL O,35W 9,09KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/9,09K-F-C 

Sachnummer 
Stock No. 

LD 067.3153 

BO 099.8596 

356.0521 

356.0521 

349.3058 

BJ 339.6160 

349.3058 

BJ 339.6160 

BJ 300.6199 

BO 356.0450 

349.3058 

BO 475.1672 

VL 078.2747 

VL 078.2747 

VL 088.4507 

RL 082.2177 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

· ... . .•... •••.•• S"ph"JMin~' .~I~{t 
S ,.,"kt<!i· . Pssl 

.• •.. ...... I\.\l 03 .• Till.nlsA I \.~ 
Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

RL O,35W 6,04KOHM+-l%TK50 RL 082.6089 
RESISTOR 
DRl;.LORIC SMA 0207/6,040HM- -C 
RL O,35W 4,99KOHM+-l%TK50 RL 083.1116 
RESISTOR 
DRALORIC SMA0207/4,99K-F-D 

I RL 0,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C' 
RL 0,35W22,6KOHM+-l%TK50 RL 082.2219 
RESISTOR 
DRALORIC SMA0207/22,6K-F-C 
RS 0,5W20KORM+-10%10X10X5 RS 087.7577 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-203 
RL O,35W 4,12KORM+-1%TK50 RL 083.1051 
RESISTOR 
DRALORIC SMA0207/4,12K-F-D 
RL 0,35W lKORM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RF 0,5 W 3,9 MORM +-5% 007.1802 
DEPOS.-CARBON RESISTOR 
RESISTA SK4/3,9M5% 
RF 0,5 W 3,9 MORM +-5% 007.1802 
DEPOS.-CARBON RESISTOR 
RESISTA SK4/3,9M5% 
RL 0,35W2,21MOHM+-l%TK50 RL 099.8173 
METALFILMRESISTOR 
RESISTA MK2 2,21MOHM 1% T 50 
RL 0,35W2,21MOHM+-1%TK50 RL 099.8173 
METALFILMRESISTOR 
RES ISTA MK2 2,21MOHM 1% T 50 
RS 0,25W 2,2MORM+-30%LIN. 803.0973 
POTENTIOMETER 
RUF 0473-300 2,2MOHM+ 30 
RL O,35Wl,82MORM+-1%TK50 RL 099.8150 
METALFILMRESISTOR 
RES ISTA MK2 1,82MORM 1% T 50 
RS O,5W1MOHM+-I0%lOXIOX5 RS 087.7602 
CERMET POTENTIOMETER T 
BOURNS 3386F-l-105 
RS 0,25W 1MORM+-20%LIN. 803.0967 
POTENTIOMETER 
RUF 0473-300 IMOHM+-2 % 
RS 0,5WIMORM+-I0%10XIOX5 RS 087.7602 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-105 
RL O,35Wl,50MORM+-l%TK50 RL 099.8138 
METALFILMRESISTOR 
RESISTA MK2 1,50MORM 1% T 50 
RL O,35W 10,OKOHM+-1%TKSD RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

enthalten in 
contained in 
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Kennzeichen Benenn ung/Beschreibung Sachnummer entha!ten in 
Component No. Designation Stock No. contained in 

R33 RL 0,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R34 RL 0, 35W 221 KOHM+-1%TK50 RL 083.2270 
RESISTOR 
DRALORIC SMA0207/221K-F-C 

R35 RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R36 RS O,5W10KOHM+-10%10X10X5 RS 247.7903 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-103 

R37 RL 0,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R38 RL 0,35W 10,DKOHM+-l%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R39 RL 0, 35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R40 RL O,35W 221 KOHM+-1%TKSO RL 083.2270 
RESISTOR 
DRALORIC SMA0207/221K-F-C 

R41 RL 0,35W 221 KOHM+-1%TK50 RL 083.2270 
RESISTOR 
DRALORIC SMA0207/221K-F-C 

R42 RL 0,35W 56,2KOHM+-l%TK50 RL 082.2231 
RESISTOR 
DRALORIC SMA0207/56,2K-F-C 

R43 RS 0,5W50KOHM+-I0%10X10X5 RS 247.7910 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-503 

R44 RL O,35W 56,2KOHM+-1%TK50 RL 082.2231 
RESISTOR 
DRALORIC SMA0207/56,2K-F-C 

R45 RL O,35W 150 KOHM+-1%TK50 RL 083.2129 
RESISTOR 
DRALORIC SMA/207/150K-F-C 

R46 RL 0,35W 150 KOHM+-l%TK50 RL 083.2129 
RESISTOR 
DRALORIC SMA/207/150K-F-C 

R47 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R48 RL 0,35W lKOHM+-l%TK5D RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R49 RL 0,351'1 lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R50 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R51 RL 0, 35W 4, 99KOHM+-1%TK50 RL 083.1116 
RESISTOR 
DRALORIC SMA0207/4,99K-F-D 

803.1211 01 SA BL 6+ 



Kennzeichen 
Component No. 

R52 

R53 

RS7 

R58 

R60 

R61 

R62 

R63 

R64 

R65 

R66 

R67 

R68 

R69 

R70 

R71 

R72 

R73 

R74 

$d\1:tt!~ihste' ,:f'ci>. 
Far-is> Hst :f()f 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

RL O,35W 20,OKOHM+-1%TKSO RL 083.1522 
RESISTOR 
DRALORIC SMA/207/20K-F-C 
RL O,35W2S,5KOHM+-l%TK50 RL 083.1580 
RESISTOR 
DRALORIC SMA0207/25,SK-F-C 
RL·O,35W 1KOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 1,74KOHM+-l%TK50 RL 083.0784 
RESISTOR 
DRALORIC SMA0207/1,74K-F-D 
RL O,35W 49,9KOHM+-l%TKSO RL 082.6114 
RESISTOR 
DRALORIC SMA 0207/49,9K-F-
RS O,5W50KOHM+-IO%10X10X5 RS 247.7910 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-503 
RL O,35W 13,DKOHM+-1%TK50 RL 083.1368 
RESISTOR 
DRALORIC SMA0207/13,OK-F-D 
RL O,35W5,76KOHM+-1%TK50 RL 083.6824 
RESISTOR 
DRALORIC SMA0207/S,76K-F-C 
RS O,5W2KOHM+-10%10X10X5 RS 247.7884 
CERMET POTENT I OMETER T 
BOURNS 3386F-1-202 
RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 1KOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 150 KOHM+-1%TK50 RL 083.2129 
RESISTOR 
DRALORIC SMA/207/150K-F-C 
RL 0,35W 150 KOHM+-l%TK50 RL 083.2129 
RESISTOR 
DRALORIC SMA/207/150K-F-C 
RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

R75 

R76 

R77 

R78 

RBO 

RBl 

R82 

RB3 

R84 

R85 

R86 

R87 

R88 

R89 

RIDO 

RI0l 

RI02 

RI03 

RI04 

lS 
Benennung/Beschreibung 
Designation 

RL O,35W 10,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 4,99KOHM+-l%TK5D 
RESISTOR 
DRALORIC 
RL O,35W 
RESISTOR 
DRALORIC 
RL 0, 35W 
RESISTOR 

SMA0207/4,99K-F-D 
20,OKOHM+-1%TK50· I 

SMA/207/20K-F-C 
20,OKOHM+-l%TK50 

DRALORIC SMA/2D7/20K-F-C 
RL O,35W 57,6KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/57,6K-F-C 
RS O,5W50KOHM+-I0%10XIOX5 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-503 
RL O,35W 13,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/13,OK-F-D 
RL O,3SW S,90KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/S,90K-F-D 
RS 0,SWIKOHM+-I0%10XI0X5 
CERMET POTENTIOMETER T 
BOURNS 3386F-I-I02 
RL 0,35W ID,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,3SW 10,OKOHM+-l%TKSO 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 10,OKOHM+-l%TKSO 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL 0,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W IMOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/1M-F-D 
RS 0,5WIOKOHM+-ID%10XIOX5 
CERMET POTENTIOMETER T 
BOURNS' 3386F-I-I03 
RL 0,35W 56,2 OHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/56,20HM-F D 
RL O,35W 100 OHM+-l%TK50 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F­
RL O,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

::':~tatt 

?:~-g:e 

ElA'l;,lZlJ.; •. O.lsA 8 
Sachnummer 
Stock No. 

RL 083.1297 

RL 083.1116 

RL 083.1522 

RL 083.1522 

RL 083.6830 

RS 247.7910 

RL 083.1368 

RL 083.1145 

RS 087.7560 

RL 083.1297 

RL 083.1297 

RL 083.1297 

RL 082.2160 

RL 082.2160 

RL 082.7862 

RS 247.7903 

RL 082.9571 

RL 082.6543 

RL 082.2160 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

RI05 

RI06 

R110 

R11l 

Rll2 

Rll3 

Rl14 

Rll5 

Rll6 

R117 

R118 

R120 

R12l 

'R122 

R123 

R124 

R125 

R126 

R127 

Benennung/Beschreibung 
Designation 

RL O,35W 1,02KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/l,02K-F-D 
RL O,35W 56,2 OHM+-l%TK50 
RESISTOR 
DRALORIC 
RL 0, 35W 
RESISTOR 
DRALORIC 
RL 0, 35W 
RESISTOR 

SMA0207/56,20HM-F D 
806 KOHM+-1%TK50 I 

SMA0207/806K-F-C 
200KOHM+-l%TK50 

DRALORIC SMA0207/200K-F-D 
RS O,5WIOKOHM+-10%lOXIOX5 
CERMET POTENTIOMETER T 
BOURNS 3386F-l-103 
RL O,35W 56,2 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/56,20HM-F D 
RL O,35W 100 OHM+-l%TKSO 
METALFILM-RESISTOR 
DRALORIC SMA0207/l00/HM-F­
RL 0,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 1,02KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/l,02K-F-D 
RL 0,35W 56,2 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/56,20HM-F D 
RL O,35W 47,5KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 
RL 0,35W 100KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,35W 100KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/l00K-F-C 
RL O,35W 100KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/l00K-F-C 
RL O,35W 681 OHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/6810HM-F-P 
RL 0,35W 4,99KOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/4,99K-F-D 
RL 0,35W lKOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 2,OOKOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/2,OOK-F-D 
RL O,35W 1KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

. i'.' i I 
..... 

•. .••• .••• \i ..... i 
Sadr~~wrner", ,,-:: 
Sto~k,Nr~: . . 

8D3,12.1l.DIsA 

Blatt 
Pag'€: 

Sachnummer 
Stock No. 

enthalten in 
contained in 

RL 083.0610 

RL 082.9571 

RL 083.2806 

RL 083.2235 

RS 247.7903 

RL 082.9571 

RL 082.6543 

RL 082.2160 

RL 083.0610 

RL 082.9571 

RL 08~.1800 

RL 082.1764 

RL 082.1764 

RL 082.1764 

RL 083.0490 

RL 083.1116 

RL 082.2160 

RL 083.0826 

RL 082.2160 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R128 RL 0, 35W 499 OHM+-1%TK50 RL 083.0410 
RESISTOR 
DRALORIC SMA0207/4990HM-F-

R129 RL O,35W 100 OHM+-1%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100 

Rl30 RL O,35W 200 OHM+-I%TK50 RL.083.0049 
RESISTOR 
DRALORIC SMA0207/200 

RI31 RL 0,35W 200 OHM+-1%TK50 RL 083.0049 
RESISTOR 
DRALORIC SMA0207/2000HM-F 

Rl3S RL O,35W 681 OHM+-l%TK50 RL 083.0490 
RESISTOR 
DRALORIC SMA0207/6810HM-F-

RI36 RL O,35W 10,OKOHM+-I%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R137 RL 0,35W 2,OOKOHM+-l%TK50 RL 083.0826 
RESISTOR 
DRALORIC SMA0207/2,00K-F-D 

R138 RL O,35W 3,01KOHM+-1%TK50 RL 083.0961 
RESISTOR 
DRALORIC SMA0207/3,01K-F-D 

Rl39 RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SV.A0207/1K-F-C 

RHO RL 0, 35W 2,OOKOHM+-l%TK50 RL 083.0826 
RESISTOR 
DRALORIC SMA0207/2,00K-F-D 

RHl RL 0, 35W IKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RH2 RL O,35W 499 OHM+-l%TK50 RL 083.0410 
RESISTOR 
DRALORIC SMA0207/4 

RH3 RL O,35W 499 OHM+-1%TK50 RL 083.0410 
RESISTOR 
DRALORIC SMA0207/4990HM 

RH4 RL 0, 35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

RH5 RL O,35W 22,lKOHM+-1%TK50 RL 083.1545 
RESISTOR 
DRALORIC SMA/2D7/22,lK-F-C 

RI50 RL 0,35W 51,1 OHM+-1%TK50 RL 082.9536 
RESISTOR 
DRALORIC SMA0207/51,10HM-

R15I RL 0, 2SW 51,1 OHM+-I%TK50 RL 082.9536 
RESISTOR 
DRALORIC SMA0207/S1,10HM-F 

RI52 RL 0, 3SW IO,OKOHM+-l%TKSO RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R153 RL 0, 35W 51,1 OHM+-l%TK50 RL 082.9536 
RESISTOR 
DRALORIC SMA0207/51,1 D 
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Kennzeichen 

Component No. 

R154 

R155 

R156 

R157 

RIS8 

R160 

Tl 

Ul 

VI 

V2 

V10 

Vll 

V12 

Vl3 

V14 

VIS 

V16 

VI7 

I 
I 

i 

Benennung/Beschreibung 
Designation 

RL O,35W 51,1 OHM+-l%TKSO 

Sachnummer 
Stock No. 

RL 082.9536 

enthalten in 
contained in 

RESISTOR 
DRALORIC 
RL 0,35W 
RESISTOR 
DRALORIC 
RL O,35W 
RESISTOR 
DRALORIC 
RL 0, 3SW 
RESISTOR 
DRALORIC 
RL O,35W 
RESISTOR 
DRALORIC 
RL O,35W 
RESISTOR 
DRALORIC 

SMA0207/51,lOF~-F r-D 
10,OKOHM+-l%TK50 RL 083.1297 

SMA0207/10K-F-D 
4,99KOHM+-I%TK50 I RL 083.1116 

SMA0207/4,99K-F-D 1 

3,48KOHM+-l%TK50 RL 083.1016 

SMA0207/3,48K-F-D 
6,49KOHM+-1%TK50 RL 083.1168 

SMA0207/6,49K-F-D 
lKOHM+-1%TK50 RL 082.2160 

SMA0207/1K-F-C 

LU HOCHSP.TRAFO 803.1305 
TRANSFORMER 

BP SFH601-2 OPT.KOPPL.5KV 346.5795 
OPTO COUPLER 
SIEMENS Q6800D-A5058 

AM BUZ20 N lOOV PMOSF 586.S5S0 
POWER MOSFET 
SIEMENS BUZ20 C6~078-H130 rH2 
AM BUZ20 N 100V PMOSF 586.8580 
POWER MOSFET 
SIEMENS BUZ20 C67078-H130 H2 
AD 1N4448 75V 0,15A UDr AD 012.0700 
DIODE 
TEXAS INST IN4448 GEGURTET 
AD IN4448 75V O,15A UDI AD 012.0700 
DIODE 
TEXAS INST 1N4448 GEGURTET 
AG BY709 GL 12KV 4MA 254.2761 
RECTIFIER 
VALVO BY709 
AG BY709 GL 12KV 4MA 254.2761 
RECTIFIER 
VALVO BY709 
AG 1N5804 GL 100V 2A5 AG 453.4762 
RECTIFIER 
UNITRODE 1N5804 
AG IN5804 GL 100V 2A5 AG 453.4762 
RECTIFIER 
UN I TRODE IN5804 
AG BYV96E GLI000V DA8 AG 099.9034 
RECTIFIER 
VALVO BYV96E 
AG BYV96E GLI000V DAS AG 099.9034 
RECTIFIER 
VALVO BYV96E 

803.1211 01 SA B1.11+ 
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Kennzeichen 

Component No. 

V50 

BIS/TO 
V53 
V54 

X210 

X21l 

X213 

X215 

X217 

Benennung/Beschreibung 
Designation 

AE BZX79/C5V1 O,5W Z-DI 
ZENER DIODE 
VALVO BZX79/C5Vl 

AD IN4448 75V O,15A UDr 
DIODE 
TEXAS INST IN4448 GEGURTET 

FR IC-FASSUNG 16 POLIG 
16-PIN IC-SOCKET 
PRECICONT US016T 
FR IC-FASSUNG 16 POLIG 
16-PIN IC-SOCKET 
PRECICONT US016T 
FP INDlREKT.STECKERL.36P. 
P IN CONNECTOR 
BERG 75160-102-36 
3-POLIG/3 PINS 
FP INDIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 
FP INDIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 
3-POLIG/3PINS 

Sachnummer 
Stock No. 

AE 012.2449 

AD 012.0700 

FR 249.6091 

FR 249.6091 

FP 242.3600 

FP 242.3600 

FP 242.3600 

enthalten in 
contained in 
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4P AI Datum Schaitteiiliste fUr Sachnummer Blatt 
Date Parts Ii.t for Stock No. Page 

n X/V lEI (PENER lEUGUNG ROHDE&SCHWARZ 
11 0387 X/Y MARKER GENERATION 803.1257.01 SA 1 

Kennzeichen 
Component No. 

Benennung/8eschreibung 
Designation 

Sachnummer 
Stock No. 

C200 CC 10NF-20+50%7XBR4000 CC 087 525 
CAPAC ITOR 
VALVO 2222 63[51 640511 3 

C201 CC 10NF-20+5C%7X8R4000 CC 087.7525 
o PA C1 TO R 
VALVO 2222 63051 640SnD3 

C202 CK 56NF+-1. %63V7.5QUAD CK 213.4399 
CfliPAClTOR 
SIEMENS B33531-A5563-F 

c203 CK 6.2NF+-1Z6JV6,3GUX"KP CK 340.9053 
CA.PACnOR 
SIEMENS 833531-A5622-F 

C204 CC 10PF+-O,25P!'3X4NPO CC 087.6429 
CAPAC! TOR 
VALVO 2222 678 09109 

C205 CC 10NF-ZO+50%7XBR4000 CC 087.7525 
CAPACITOR 

BIstTO 
(; 211 
(;212 

,. 

1:213 

C214 

C215 

1:216 

<:217' 

C220 

(221 

1:222 

e223 

C224 

C225 

VALVO 2222 63051 64051' 3 

CK 100NF+-5Z63VSRM M~T CK 099.2930 
CI\P~ CHaR 
WI~A MKS/Z/63/0,'UF/5Z 
CE 100UF+-20Z25V BRDX9,5 803.0580 
ELECTROLYTIC CAPiHlTOR 
MATSUSHITA E CE-l~,,1 Ess-1 01 
CK 47NF+-5Z6JV5RM MKT CK 099.2917 
CAPACITOR 
1I1i'A '~KS2J63/0,047UF/5~ 
CE 100UF+-20125V 8RDX9.5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-/1ESS-101 
CK 100NF+-5Z63V5RM MKT OK 099.2930 
CAPACITOR 
WI 1''' I"KS/2I63iO ... 1UF!57. 
CC 1NF+-10163V K20eo CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
or 470NF+-5%63V5RM MKT OK 099.2975 
CAPPcCHOR 
WIM" MKS2!63/0,47UF/5Z 
CC 220PF+-Z%(;X7N750 ac OC7.6941 
CAPACITOR 
VALVO 2222 678 58221 
CO 10NF-ZD+50Z7XBR4000 CO 087.7525 
CAPACHOR 
VALVO 2222 63051 640511 P3 
cr 100PF+-2~6X9NPG co 087.6541 
CAPACI TOR 
'>',"lLVO 2222 673 10101 
CO 5,6PF+-O,25PFJX4NPO CO 067.6393 
CAPACITOR 
VALVO 2222 678 09568 
or 5.6PF+-O.25PF3X4hPD 
CAPACIT0R 
VtLVO 2222 678 095t8 

ct 087.6393 

enthalten in 
contained in 

1"03.1257 01 SA BL 1 + I....... __ --I ____________ --'-___ ~-~-



AI Datum 
Date 

Schaltteillisto fUr 
Parts list for 

Sachnummer 
Stock No. 

ROHDE&SCHWARZ • 1 
I 0387 

ED XI, lEICPENERlEUGUN& 
XIV MARkER GENERATION 803.1257.01 SA 

Blatt i 
Page 1 

2 1 
Kennzeichen 
Component No. 

c226 

BIstro 
(;229 
C230 

C233 

0200 

11201 

1)202 

D203 

D204 

I) 205 

11206 

0207 

1>201" 

0209 

0220 

0221 

D222 

0223 

0224 

BenennungIBeschreibung 
Designation 

CC 100NF+-10150V5K1200VIE 
CAPp,cnOR 
UNION CARB O.O%x104K 

OK 22NF+-5Z63V5RM MKT 
CApAC!TOR 
WII"A MrS2!63/0,022UF/5 
co 82PF+-216X7HPO 
CAPACITOR 
VALVO 2222 678 10829 

Ell Ctl4051f:lE SCP. MUX 
r~ULTIPlEXER 

RCA CD40518E 
Ell HEF4104Bp 4)(CONV. 3S 
lEVEL CO HIIERT ER 
VALVO HEF4104Dp 
Bl C 1>4 094B E SSH 8M .RE G 
SHIfT REGISTER 
RCII CD4094BE 
Ell CD40948E SSIT SK • REG 
SHIFT REGISTER 
RCA CD40948E 
BL CD4094BE SDlT Stl • REG 
SHIFT REGISTER 
RCA CIl 4094[,E 
BL CD4040SE 12B.COUNTER 
COUNTER 
R e/\ CD4040ElE 
Be TC5514P 1KX4B.SRAM 
SR !\!" 
TOSHIBA TC5514P 
Be TC5514P 11<:<4&. SRAM 
SRAM 
TOSHIBA TC5514P 
Be iC5514P 1KX4B.SRAM 
SRAM 
TOS HIS A iC5514P 
Bl C£>40478E f'ULTIVI8R. 
MUl n'IISR.HOR 
RO, C!)4047BE 
Ell CD4001sE 4X2INP.NORG 
NOR GATE 
RCA (04001&E 
BL CD4093BE 4XSCHt'.TRIG 
S CHMITT-TRIGGE R 
RCA CC4093EE 
al CD4069UBE 6XINVERTER 
HEXINIfERTER 
R CP CD4D,~90DE 

8L 0040538E 3x 2 C H • I"UX 
f~UliIPLEXER 

RCiI CD4C53EE 
!?L CD4 0538 E 3X2CH .. r,1U )( 
/"Ul iIPlEXER 
RCI< cr'4f1538E 

Sachnummer 
Stock No. 

CC 084.5350 

tIC 099.2881 

CC 087.6535 

Ell 9.4174 

III 252.7395 

Bl 586.7726 

Ell 586.7726 

el 586.7726 

BL 086.71,,0 

344.1411 

344.1411 

344.1411 

81. 349.2980 

ElL 086.6960 

BL 516.3338 

Ell 086.9999 

BL 56S.3e80 

8L 565.3080 

enthalten in 
contained in 

1'03.1257 01 SA BL 2+ 



i' 
e 
Jl 5 2. 
11~ , 

J!j ~ 
e= 
"," • • ,~ § 
." 

~ 

Kennzeichen 
Component No. 

!>225 

N200 

111201 

N2(]2 

111203 

111204 

1112.05 

N206 

111207 

N208 

P200 

P201 

SIsno 
P207 
1'208 

6IS/TO 
P210 

R200 

R201 

R202 

AI Datum 
Date 

Schailleilliste fUr 
Parts lisllor 

Sachnummer 
Slack No. 

Blal! 
Pago 

E!! XIY ZEI CHEN ER ZEUGUNG 
X/Y MARKER GENERATION 803.1257.01 SA :3 

Benennungl8eschreibung 
Designation 

BL M01453880P 2X MeNOFlOP 
MONDST~BLE MULTIVIBRATOR 
MOTOROLA "0145388CP 

80 lF412CN 2XFEY OPAMP 
OPERATIONAL AMPLIFIER 
NSe LF412CN 
80 LF412CN 2XFEY OPAMP 
OPERATIONAL AMPLIFIER 
NBC lF412CN 
BO lF412cN 2XFET OPAMP 
OPERATIONAL A~PLIFIER 

NSC LF412CN 
BO lF351N DIFEY DPAMP 
OPERATIONAL A~PLIFIER 

NSC LF351N 
BO LF3S1N BIFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF351N 
Bj Tl604CP 2x ANALOGSCH 
ANALOG SWITCH 
TEXAS INST TL604CP 
BJ TLe04CP 2X ANALDGSCH 
ANALOG SWITCh 
TEXAS INST TL604CP 
BJ Tl604CP 2X ANAlDGSCH 
ANALOG SWnCfl 
TEXAS INST Tl604CP 
80 ICM75551PA TIMER 
TIMER 
INTERSIL ICM7555IPA 

FP INDIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 
ItL I.!IRE-IIRAP PIN 
I<'IRE-WRftP PIN 
8 E RG NR. 75 403-003 

FP INDIREKT.BTECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 

RL 0,35\.1 681 V()P!H'-1%TK50 
RESISTOR 
DRALORIC S"A0207/J81K-F-C 
RL 0,351.1 340 KOPfi+-1%TI<5D 
RE SISTOR 
RESISTA l'·t'.2 
RL O,!5W 165 ~CP"+-'XTK50 
RESISTOR 
RESISTA ~'{(2 

Sachnummer 
Stock No. 

BL 252.7389 

356.0521 

356.0521 

356.0521 

80 301.61 05 

80 301.6105 

i3J 300.6199 

SJ 300.6199 

8J 300 .. 6199 

80 303 _9260 

FP 242.3600 

ilL 088.4542 

FP 242.3600 

RL 083.2735 

RL 083.2458 

RL 083.2158 

enthalten in 
contained in 



AI Datum 
Date 

Schaltleilliste fUr 
Psrte list for 

Sachnummer Blatt 
Stock No. Page 

ROHDIE&SCHWARZ i 1 0387 
ED XIV ZEICHENERIEUGUNG 
XIV MARKER GENERATION 803.1257.01 SA 4 

Kennzeichen 
Component No. 

R203 

R204 

R 205 

R206 

R20? 

R20a 

R209 

R210 

R211 

R 212 

R213 

R214 

R215 

R216 

R217 

R2i8 

1<219 

R.220 

R221 

BenennunglBeschreibung 
Designation 

RL 0,35\01 66,SrOH!'!+-1!>;TK50 
RESISTOR 
DRAlORIC S~H\0207166,5K-F-C 
Rl O,35W 32.4KOHM+-1ITK5D 
RESISTOR 
DRALORIC SMAD2D7/32,4K-F-C 
RL O,35W 16.2KOHM+-1ZTK5D 
RESISTOR 
DRAlORIC S~A02D7/16.2K-F-D 
RL O,35W 6,34kOHM+-1%TK50 
RESISTOR 
DRAlDRIC SMAD207/6,34K-F-D 
Rl O,3SW 3,09KOHM+-1ZTK50 
RESISTOR 
DAALORIC SMA0207/3.09K-F-D 
RS O.5W2KOHM+-10%10X10X5 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-202 
RL 0,35W 2.21KOH~+-1ZTk50 
RESISTOR 
DRALORIC SMA 0207/2,21K-F­
RL O,3SW 56,2rOHM+-1ZTK50 
RESISTOR 
DRALORIC SMA02C7/56,2K-F-C 
Rt O,35W 100KOHM+-1ZTk50 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
R L 0,35\1 1 OOKOHf'I+-1 %TK50 
RESISTOR 
DAAlORIC SMA0207/100K-F-C 
RL O,35W 100KOHM+-1XTK50 
RESISTOR 
DRALORIC Sf'lA0207/100K-F-C 
RL 0,35\1 10,OKOHM+-1%TK50 
RESISTOR 
DRAlORIC SMA0207!10K-F-D 
RL O,35\115,2KOH~+-O,1%T25 
RESISTOR 
DRALORIC SMA0207 
RL 0,35\1 1a,2KOHM+-1ZTKSO 
RESISTOR 
DRALORIC SMA/20Z!18,ZK-F-C 
RL O,35W21.5KOHM+-1ITKSO 
RESISTOR 
DRALORIC SMA0207/21,5K-F-C 
RL 0,351-1 5,62KOHtH-1%H50 
HE 51 STaR 
DRALORIC SNA0207/5,62K-F-C 
RL a,35w 4,32rOHM+-1%TK50 
RESISTOR 
DRAlORIC S~A0207/4,32~-F-D 
RL 0,3511 ,o,orO~"+-1XTK50 
RE SISTOR 
DRALORIC S~AC207/'OK-F-D 

RL O.35W 4.02KD~~+-':TK50 
RESISTOR 
DR~LORIC SMAC207/4,02K-F-D 

Sachnummer 
Stock No. 

Rl 083.1874 

Rl 083.1439 

RL 083.1151 

RL 083.0978 

RS 247.7884 

RL 082.2477 

RL 082.2231 

RL 082.1764 

RL 032.1764 

RL 082.1764 

Rl 083.1297 

Rl 084.3412 

RL 083.1480 

RL 082.1741 

Rl 082.2190 

RL 082.6572 

Rl 083.1297 

RL 00.1045 

enthalten in 
contained in 

8C:3.1257 01 SA aL 4+ 



ill Datum 
Oat. 

Schaltteilliste fUr 
Parts list for 

Sachnummer 
Stock No. 

Blatt 
Pago 

ED X/Y ZEICHENERZEUGUNG 
X/Y MARkER GENERATION 803.1257.01 SA 5 

Kennzelchen Benennungl8eschreibung 
Component No. Designation 

RZ22 RL O-WIDERSTAND DIN 0204 
O-OHr\ RESISTOR 
DRAtORIC OMiI 0204 

Rl23 RL O,35W 56.2KOH~+-1ZTK50 
RESISTOR 
DRAtORIC SMA0207/56,2K-F-C 

R224 Rt 0,35W 22.'KD~M+-1ITK50 
RESISTOR 
DRALORIC SMA/207/2Z.1K-F-C 

R225 RL O,35W 1MOHM+-1%TK50 
RESISTOR 
DRALORIC SMA0207/1M-F-D 

RZ26 RL O,35W 1B.2KOHM+-1ZTK50 
RESISTOR 
DRAlOR!C SMA/207/,a,2K-F-C 

R230 RL O,35W 100KDHM+-1ZTK50 
RESISTOR 
DRAlORIC SAA0207/100K-F-C 

R231 RL O,3SW 1~OHM+-1ZTK50 
RESISTOR 
DRAlORIC S~A0207/'M-F-D 

R232 RL O,35W 12.1KOHM+-1Z~K50 
RESISTOR 
DRALURIC SM~G2C7!'2,1K-F-D 

RZ!! RL O,35W 150 kOHM+-1%TK50 
RESISTOR 
DRALORIC SMA/207/150K-F-C 

R234 RL O,35W 'MOHM+-1ZTK50 
RESISTOR 
DRALDRIC SMA0207/1M-F-D 

R235 RL 0,3501 4,99KOIHI+-1%TK50 
RESISTOR 
DRALORIC SN~0207/4,99K-F-D 

R236 Rl O,35w 475 KOHM+-1%TK50 
RES!STOR 
DRALORIC SMAG207/475K-F-C 

R237 Rl O,35\< 562 KOHM+-iXTK50 
RESISTOR 
DRA.LORIC SMA0207/562K- F-C 

AZ]! Rl O.35W 9,09KOHM+-1ZTK50 
RE5ISTOR 
DRALORIC SRA0207/9,09K-F-C 

R240 RL O,35W 4.99KOHM+-1ITk50 
RESISTOR 
DRAlORIC SMA0207/4,99K-F-D 

R241 RL D,35W 1MOHM+-1%TK50 
RESISTOR 
DRALORIC SPA02C7/1M-F-D 

R242 Rl O,35W 100KOHM+-1ITK50 
RESISTOR 
DRAlORIC SHA020?/100K-F-C 

R243 Rl O,35W 10,OKOHH+-1%TK50 
RESI STOR 

RlSO 
DRALORIC SMA0207/10K-F-D 
RL O,3SW5J.5~o~r+-O.'%T25 
RESISTOR 
DRALCRIC srp0207 

Sachnummer 
Stock No. 

R L Ot.9 .0000 

Rl 0&2.71:62 

Ill. 083.1480 

Rt 082.1764 

Rl 082.7862 

RL 083.1351 

Rl 083.2129 

RL 082.7862 

Rl 083.1116 

Rl 0.33.2593 

Rl 082.7862 

RL 082.1764 

RL 0&3.1297 

RL 084.4419 

enthalten in I 
contained in, 

! 
I 
I 
~ 



Kennzeichen 
Component No. 

R 2 51 

R252 

R253 

R254 

R255 

R 256 

R257 

R258 

R259 

R260 . 

R261 

R262 

R263 

R264 

R265 

11200 

11201 

V202 

AI Datum 
Data 

Schaltteilliste fur 
Parts listfor 

Sachnummer 81att 

ED X!Y ZEICHENERZEUGUNG 
XI' ~ARKER GENERATION 

Stock No. Page 

803.1257.01 SI\ 6 

BenennunglBeschreibung 
Designation 

681 KOHM+-1ZTKSO 

S c'!?, 0 20 7/3 81 K-F-C 
332 KOHM+-1%n50 

Sf'>P 0207133 21<- !'-C 
162KOHR+ %TK50 

SMA 02 0 71 1621< - F-C 
82 ,5KOHI'I+ -1 % n. 50 

RL 0,3511 
RESISTOR 
DRfo,LOR I C 
Rl 0,35\.1 
RESISTOR 
I>RAlORlC 
Rl 0,35\J 
RESISTOR 
DRill OR 1 C 
RL 0,3501 
RESISTOR 
DRAlORIC SMA0207/82,5K-F-C 
RL 0,3511 41,2KOHM+-1ITk50 
RESISTOR 
DRALORIC SMA02C7141.2K-F-C 
Rl O,35W20,5KOhN+-'%TK50 
RESISTOR 
DRIILDRIC SMA/207/2D,5K-F-C 
RL O,3SW 10,2KDHM+-1ITK50 
RESISTOR 
DRALORIC SMA/207'10,2K-F-C 
RL O,35W 681 kDH~+-1:Tk50 
RESISTOR 
DRALORIC SMA0207/381K-F-C 
RL O,35W 332 KOH~+-'ZTK50 
RESI STOR 
DRALORIC SMA02071332K-F-C 
RL O,35W 162KOH~+-1ZT~50 
RESISTOR 
DRALORIC SMA0207/162K-F-C 
RL O,35W 59,OKOH"+-1%TK50 
RESISTOR 
DRALORIC S"A02D7/59,CK-F-C 
RL 0,35W 14,OKOHM+-1%TK50 
RESISTOR 
DRALORIC S1' "02.07/14K -F-I) 
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D RAt OR Ie 
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AK 8CY59IX NPN 45V 20or~~, 

TR AN S I STOR 
SIE[IIENS rnS9IX 

Sachnummer 
Stock No. 

RL 083 ijO.2735 

RL 082.2154 

RL 082.2302 

RL 082. 19 
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RL 082.2331 

RL 083.2735 

RL 083.2441 

RL 082.2154 

RL N'3.1374 

Rl 083.1374 

RL 083.1165 

A E 012.2426 

AK 010.3777 

enthalten in 
contained in 
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~ AI Datum Senaitteillisto fUr Sachnummer Blatt 
Oat. Parts list for Stock No. Page 

ROHDE&SCHWARZ ED 'In ZEI C HE NE R ZE liGON G 
11 0387 XIV l'tAR~ER GENERATION 803.1257.01 SA 7 

Kennzeichen SenennunglBeschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

11203 AD 11114448" 75'1 0,15A liD I AD 012.0700 
IlrObE 
TE XA S INST 1N4448 GEGURTET 

11204 AE ezx79!f;4117 0,5"\1 Z -01 AE 012 .2432 
ZENER DIODE 
VALVO SlY. 791 C4 \/7 

11205 AE 8ZX791C4V7 o ,5W Z-DI /I.E 012",2432 
ZENER 01 OD E 
IIALIIO f3ZX791 (4117 

11201 AD 1N4448 75\1 0", i 5A !JD! AI) 012.0700 
DIODE 
TEXAS INST 1N4448 GEGURTET 

IIZ30 AI) 1N4448 7511 0",1511. UDI II!) 012.0700 
DIODE 
TEXA S INST 1 N444 8 GEGURTET 

11240 Af) 1N4448 7511 O,iSA VDl AI> 012.0700 
DIODE 
T E)(~ S INST 11'1444<' GEGURTET 

\/241 AE BZX79/c4V7 0,5>1 Z-DI AE 012.2432 
ZENER DIODE 
VALVO ElX?9!C4V7 

I 
X211 ox STECKEREINfiEIT 803.2060 I - ENDE -

803.1257 01 SA 8l 7-
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Ansicht und Leitungsfuhrung Bauteilselte 
View of tracks on component side 

803.1263 DV34 .. OV64 

I-

ACHTUNG: EGB i 

Elektrostatlsch geta,rrd< 
S(lueiemente edO/der" 
besondere Handhabung 

ATTENTION ESD I 

Electrostat.c sensitive 
devices requ,re a specli 
handiong 
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Ansicht und Leitungsfuhrung Lbtselle 
View of tracks on solder side 
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To!eranzangobe 

Monstob 1: 1 
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Blatt-Nr. 
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Zust Mitteilung og zu Gerdt CMT reg. I. v. 802 .2020 I erste z. 803.1111 
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Halbzeug, Werkstoff 
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Bea,b. 05.87 LS 
Gepr. SCOPE 
Norm 

Zeichn,-Nr. 

803.1211.01 
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Blatt-Nr. 

And. 
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Mitteilung Tag 

I ED v 2 BI. 
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Ansicht und Leitungsfuhrung Bauteilseile 
View of tracks on component side 
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LS DV34 - DV64 

Achtungl MOS-Bauteile 
Caution. MOS components 
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Ansicht und Leitungsfuhrung Lcitseite 
View of tracks on solder side 
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32910 8.85 (0 Mane ohne MaOsiab 
T oleranzangabe 1 : 1 

Halbzeug, Werkstoff 

lKGA Tag Name Benermung 

Bearb, 10.84 LS 
Gepr. Oszilloskop - Tastatur 
Norm Oscilloscope keyboard 
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t; 6 7 
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X/Y Marker generation 
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Stromlauf gilt fur VAR 02 i 
Circuit diagramm is valid for model 02 
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Stromlauf zu Zelchn.Nr 803.1111 SI 
~ CMT Oszilloskop [MT Oscilloscope Z reg. IV 802.2020 V I erste Z. 
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DO-L 
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Circuit diagramm is valid far madel 02 
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zu Gerot CMT re~. i. V 802,2020 V I erste Z. 803,1111 
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5 Service Manual for RF Millivoltmeter Option eM-BS 
(See circuit diagram 803.6820 S) 

5.1 Function Description 

The functional principle of this option is based on the compari­
son of the rectified voltages of two circuits. 

In addition to the meter rectifier for the RF voltage to be mea­
sured, the probe and the insertion unit each contain a reference 
rectifier of similar design to which an AC reference voltage ge­
nerated in the instrument is applied. The difference between the 
two rectified voltages is further amplified in the instrument. 
Since the voltages from the rectifiers may be less than 1 ~V, the 
input amplifier of the option is designed as a chopper-stabilized 
DC voltage amplifier. This consists of the chopper transistors 
V46 and V48, the amplifier V50 and N60, the synchronous rectifier 
D55, the transistor V65 and the amplifier N70. The generator D40 
supplies the switching voltage for the chopping amplifier and the 
synchronous rectifier. The amplified voltage is applied to the 
feedback branch D25 via V80 and Val. Transistors vao and V8l act 
like a rectifier which allows positive voltages to pass through 
but blocks negative voltages. This is necessary to stabilize the 
control loop. 

The DC output voltage of transistors vao and VBl is converted in 
D25 into an amplitude-proportional squarewave AC voltage with a 
frequency'of 5 kHz. The switching voltage for D25 is provided by 
generator D30. The transformer T20 together with the capacitor 
C20 and the resistors R22 to R24 constitutes a dampened resonant 
circuit whose resonance frequency is 5 kHz and which converts the 
5-kHz squarewave oscillation into a sinewave voltage. This volt­
age is amplified in the driver amplifier Nl0 and applied to the 
reference rectifier in the probe (or insertion unit) via trans­
former Tl. The gain of this driver amplifier can be adjusted 
using R21 which sets the full-scale value of the display. 

Because of the high gain of the control loop, the amplitude of 
the reference voltage is adjusted such that the difference be­
tween the rectified voltages becomes zero except for a small off­
set. Since the diodes in the meter and reference rectifiers are 
selected with the same characteristic, the rms values of the in­
put voltage and the reference voltage become equal with the same 
waveform (sinewave). 

The feedback circuit therefore produces a proportionality between 
the DC output voltage and the rms value of a sinewave input volt­
age. The display is therefore proportional to the rms value of a 
sinewave input voltage. The accuracy is largely dependent on the 
equality in the characteristics of the four diodes within a 
probe. 

The input voltage taken from transistors vao and V8l is applied 
to the AID converter on the digital unit (802.4517.02) via the 
selectable amplifier N110 (0.20 dB) and the analog multiplexer on 
the analog unit (802.8412.02). 

803.6813.02 5.1 E-1 



5.2 Testing and Adjustment 

The ambient temperature must be between 20 and 25 0 C and the in­
strument must have been switched on for at least 10 minutes. 

The probe is used together wi th the ENe adapter (insertion adap­
ter) as a URV probe. An insertion unit can also be used but a T­
piece must be inserted so that the internal conductor is acces­
sible for voltage measurements. 

with a gain of 20 dB, first adjust the offset to 0 mV at N110. 
The gain of 20 dB at N1l0 is retained for the following adjust­
ments. 

Resonance adjustment 

Apply a voltage with a frequency of 1 MHz and an amplitude 
Vrms '" 1 V to the probe. Using R30, adjust the output voltage 
at X1.B29 to a minimum as exactly as possible. 

Chopper adjustment 

Disconnect the test voltage and 
Measure the voltage at X3. 14 us iug 
the AC vol tage component (approx. 
M5. 

Offset adjustment 

set R38 fully clockwise. 
an oscilloscope and adjust 

22 Hz) to a minimum using 

Adjust 
between 
probe) • 

R38 such that the output voltage 
o and 3 mV (a voltage must not 

at X1.B29 
be applied 

varies 
to the 

Gain adjustment 

Apply a voltage with a frequency of 1 MHz, an amplitude of 
Vrms " 1 V ± 1 mV and a distortion factor <0.3% to the probe. 
Adjust the output voltage at Xl.B29 to 10.000 V ±10 mV using 
R21. 

Fine adjustment for low RF voltages 

Apply an AC voltage (1 MHz, 1.2 mV ±1%). Adjust the output 
Iloltage at X1.B29 to 12 mV using R38. 
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5.2.1 Testing the Reference Generator 

The AC output voltage of the reference generator must be approx. 
300 mV at X3.S with a DC input voltage of 1 V at X3.13 (caution: 
internal impedance at test connector X3. 5 = 10 ka.) 

5.2.2 Replacing the Diodes in the Probe 

If one or more of the diodes are destroyed because the 
permissible input voltage has been exceeded, all four diodes 
must be replaced. A set of four diodes can be ordered from Rohde 
& Schwarz under order number 243.9001. Replace as follows: 

... Push back the cable bushing . 

... Remove the fixing screw of the probe sleeve • 

... Remove the probe sleeve in the cable direction • 

... Replace the set of four diodes GL1.I to GL1.IV using tweezers. 

!!! Do not solder, diodes are to be inserted !l! 

If it is necessary to carry out soldering work on the probe, 
first remove the four diodes from their sockets to protect them 
from high temperatures. 

5.2.3 Replacing the Diodes in the 10-V and 
100-V Insertion units 

If one or more of the diodes are destroyed because the 
sible input voltage has been exceeded, all four diodes 
replaced. A set of four diodes can be ordered from 
Schwarz under order number 288.8304. Replace as follows: 

permis­
must be 
Rohde & 

+ Unscrew the labelled cover. All four diodes are now accessible. 

+ Pullout the diodes GL1.III and GL1.IV. The connection wires 
are plugged into miniature sockets and are not to be soldered. 

+ The diodes Gll.I and GL1. II are also plugged in. First pull the 
wire facing the coaxial part upwards out of the miniature 
socket; then pull the diode to the front and thus the other 
wire from the miniature socket located in the chamber par­
tition. 
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Kennzeichen Benennung/Beschreibung Sachnummer antnBlten in 
Component No. Designation Stock No. contained in 

C1 CK 22NF+- 5%63V RD SXI8KS 024.4258 
CAPACITOR 
SCHUEMANN CKS22DOO/5/63/4DO 

C2 CC INF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

CIO CE 22UF+-20%16V5RDX5RAD.A 358,6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 

Cll CK lUF+-lO%5DV5RM MKT CK 099,2998 
CAPACITOR 
WIMA MKS2/50/lUF /10% 

C12 ce 33PF+-2%4X5NPO ec 087.6487 
CAPACITOR 
VALVO 2222 678 10339 

C13 CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCe SRE 22UF/16V+-20% 

C14 CK 220NF+-20%100V QUADER CK 006.5056 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKT1822-422/0 

'i C20 CK 10NF+-l% 63V RD 7X18KS 024.4593 , 
CAPACITOR ! , 
SCHUEWu.'fN' CKSIOOOO/l/63i40 < . . 

~- C26 CK 1UF+-IO%50V5RM MKT CK 099.2998 .~ 

g'li: 
CAPACITOR ~~ , . 

MKS2/5D/lUF/10% ~~ WlMA • C30 CC 1 NF+- 5%100V NPO VIEL CC 060.0894 
• c : . 
;; CERAMIC CAPACITOR 
~ 

ERIE 8133-100-COG-INF-~ 

C40 CK 47NF+-20%100V4X9XIIMKT CK 087.0914 
CAPACITOR 
ITT 42515-12747 

C45 CK 100NF+-5%63V5RM MKT CK 099.2930 
CAPACITOR 
WlMA MKS!2/63/0,lUF!5% 

C46 CC 1PF+-O,25PF3X4PIOO CC 087.6170 
CAPACITOR 
VALVO 2222 678 03108 

CSO CK 470NF+-5%63V5RM MKT CK 099.2975 
CAPACITOR 
WIMA MKS2/63/0,47UF/S% 

C51 CE 47UF+-20%10V6,3RDX5RAD 377.0308 
ELECTROLYTIC CAPACITOR 
NATIONAL ECEAIAKS470 

C55 CK 220NF+-20%100V QUADER CK 006.5056 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKTI822-422/0 

C56 CE 22UF-I0+50% 16V 9X13B 
ELECTROLYTIC CAPACITOR 

CE 086.4368 

ROEDERST ELKO 22/16 
C60 CE 22UF+-20%16VSRDX5RAD.A 358,6062 

ELECTROLYTIC CAPACITOR 
NCC SRE 22UF!16V+-20% 



Kennzeichen 
Component No. 

C6I 

C63 

C65 

C70 

C7l 

C75 

cao 

Cl00 

CIOI 

Cl05 

ClOG 

ellS 

ellG 

D25 

D30 

D40 

D55 

DllO 

Benennung/Beschreibung 
Designation 

Sachnummer 
Siock No. 

CC lOOPF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 
CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CK 220NF+-20%100V QUADER CK 006.5056 
PLASTIC-FOIL CAPACITOR 
ROEDERST MKT1822-422/0 
CC 33PF+-2%4X5NPO CC 087.6487 
CAPACITOR 
VALVO 2222 678 10339 
CC 100PF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 
CC 2,2PF+-0,25PF3X4NPO CC 087.6341 
CAPACITOR 
VALVO 2222 678 09228 
CK 47NF+-20%100V4X9Xl1MKT CK 087.0914 
CAPACITOR 
ITT 42515-12747 
CE 22UF+-20%16V5RDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CE 100UF+-20%25V 8RDX9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 
CE 22UF+-20%16V5RDXSRAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CE 100UF+-20%2SV 8RDX9,5 803.0580 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-IOl 
CE 22UF+-20%16VSRDX5RAD.A 358.6062 
ELECTROLYTIC CAPACITOR 
NCC SRE 22UF/16V+-20% 
CE I,OUF+-20%3SV 'SX 4X 7 CE 022.B185 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL TA-ELKOETR1-I/35 

BL CD4016BF 4XANALOGSCH BL 086.8040 
ANALOG SWITCH 
RCA CD40I6BF 
BL CD4047AE MULTIVIBR. BL 086.7221 
MULTIVIBRATOR 
RCA CD4047AE 
BL CD4047AE MULTIVIBR. BL 086.7221 
MULTIVIBRATOR 
RCA CD4047AE 
BL CD4016BF 4XANALOGSCH BL 086.8040 
ANALOG SWITCH 
RCA CD40l6BF 
BJ TL601CP 2X ANALOGSCH BJ 213.4530 
ANALOG SWITCH 
TEXAS TL601CP {MJG} 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

D115 

N10 

N60 

N70 

N110 

R1 

RIO 

R11 

R12 

R13 

R14 

R20 

R21 

R22 

R23 

R24 

R26 

R30 

Benennung/Beschreibung 
Designation 

BL CD4094BF BBIT SH.REG 
SHIFT REGISTER 
RCA CD4094BF 

BO LM308N PREe. OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LM308N 
BO LM308N PREC. OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LM308N 
BO LM308N FREC, OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LM308N 
BO LF411CN JFET OPAMP 
OPERATIONAL AMPLIFIER 
NSC LF411CN 

Sachnummer 
Stock No. 

BL 418.0064 

BO 247.7510 

BO 247.7510 

BO 247.7510 

349.3058 

RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRAtORIC SMA0207/100/HM-F-P 
RL 0,35W 12,lKOHM+-l%TK50 RL 083.1351 
RESISTOR 
DRALORIC SMA0207/12,lK-F-D 
RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALF!LM-F~S!STOR 

DRALORIC SMA0207/100/HM-F-P 
RL 0,35W 332 OHM+-l%TK50 RL 083.0255 
RESISTOR 
DRALORIC SMAD207/3320HM-F-
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F-
RL 0,35W 51,IKOHM+-l%TK50 RL 083.1822 
RESISTOR 
DRALORIC SMA/207/51,IK-F-C 
RS 0,5W20KOHM+-I0%10XI0X5 RS 087.7577 
CERMET POTENTIOMETER T 
BOURNS 3386F-I-203 
RL 0,35W 30,IKOHM+-l%TK50 RL 083.1639 
RESISTOR 
DRALORIC SMA0207/30,lK-F-C 
RL O,35W 24,3KOHM+-l%TK50 RL 083.1574 
RESISTOR 
DRALORIC SMA/207/24,3K-F-C 
RL O,35W 30,IKOHM+-l%TK50 RL 083.1639 
RESISTOR 
DRALORIC SMA0207/30,1K-F-C 
RL 0,35W 1,21KOHM+-1%TK50 RL 083.0655 
RESISTOR 
DRALORIC SMA0207/1,21K-F-D 
RS O,SWI0KOHM+-I0%10XI0X5 RS 247.7903 
CERMET POTENTIOMETER T 
BOURNS 3386F-l-103 

enthalten in 
contained in 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No, contained in 

R31 RL O,35W 4l,2KOHM+-l%TK50 RL 082.2319 
RESISTOR 
DRALORIC SMA0207/41,2K-F-C 

R35 RF 0,5 W 10 MOHM +-5% 007.1854 
DEPOS.-CAREON RESISTOR 
RESISTA SK4/10M5% 

R36 RL O,35W562 OHM+-0,I%TK25 RL 083.8662 
RESISTOR 
DRALORIC SMA/207/562 

R37 RL 0,35W 1MOHM+-1%TK50 RL 082.7862 
RESISTOR 
DRALORIC SMAD207/1M-F-D 

R38 RS O,5WIMOHM+-ID%lOXIOX5 RS 087.7602 
CERMET POTENTIOMETER T 
BOURNS 3386F-I-I05 

MO RL 0,35W 221 KOHM+-l%TKSO RL 083.2270 
RESISTOR 
DRALORIC SMA0207/221K-F-C 

M5 RS O,SWIOOKORM+-10%10X10X RS OB7.7583 
CERMET POTENTIOMETER T 
BOURNS 3386F 100KOHM 

R46 RL 0,35W 47,SKOHM+-1%TKSO RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,SK-F-C 

M7 RL 0,35W 47,5KOHM+-1%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 

MB RL 0,35W 47,5KOHM+-1%TK50 RL 083.18.00 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 

M9 RL 0, 35W 47,5KOHM+-1%TK50 RL 083.1800 
RESISTOR 
DRALORIC SMA/207/47,5K-F-C 

R50 RL 0,35W4,75MOHM+-1%TK50 RL 099.8250 
METALFILMRESISTOR 
RESISTA MK2 4, 75MOHM 1% 0 

RSl RL 0,35W 825 ORM+-1%TK50 RL 082.2502 
RESISTOR 
DRALORIC SMA 0207/82 

R52 RL 0,35W IMORM+-1%TK50 RL 082.7862 
RESISTOR 
DRALORIC SMA0207/1M-F-D 

R53 RL 0,35W 100KORM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

R55 RL 0,35Wl,50MORM+-1%TK50 RL 099.8138 
METALFILMRESISTOR 
RES ISTA MK2 1,50MOHM 1% 

R56 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R60 RL 0,35W 1KORM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R61 RL 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

Rr1<.hR?rl nl ,ca 1'\1. .1+ 



1.)< i..i ; \.L .••.•••• ......... ....... .i,~;:;,\) .. 
. .... , 

Kennzeichen 
Component No. 

R62 

R63 

R65 

R66 

R70 

R71 

R75 

R76 

R77 

R79 

Rao 

RBI 

RB2 

R90 

R91 

RIOO 

RIOI 

RI0S 

RI0G 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

RL O,35W IOOKOHM+-l%TK50 RL 082,1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,3SW lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 100KOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RF 0,5 W 10 MOHM +-S% 007.1854 
DEPOS.-CARBON RESISTOR 
RESISTA SK4/10M5% 
RL O,3SW lOOKOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,35W 100KOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,35W 43,2KOHM+-l%TK50 RL 083.1774 
RESISTOR 
DRALORIC SMA0207/43,2K-F-C 
RL 0,35W 1MOHM+-l%TK50 RL 082,7862 
RESISTOR 
DRALORIC SMA0207/1M-F-D 
RL 0,3SW lOOKOHM+-l%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL 0,35W 221 OHM+-1%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/2210HM-F- . 
RL 0,35W lO,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL 0,35W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-
RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,3SW 47,5 OHM+-1%TK50 RL 082.9507 
RESISTOR 
DRALORIC SMA0207/47,50HM-F D 
RL 0,35W 47,5 OHM+-1%TK50 RL 082.9507 
RESISTOR 
DRALORIC SMA0207/47,50HM-F rD 
RL 0,35W 121KOHM+-1%TKSO RL 083.2070 
RESISTOR 
DRALORIC SMA/207/121K-F-C 
RL 0,3SW lOOKOHM+-1%TKSO RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL O,35W 121ROHM+-l%TK50 RL 083.2070 
RESISTOR 
DRALORIC SMA/207/121K-F-C 
RL 0,35W lOOKOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 

enthalten in 
contained in 



Kennzeichen 
Component No. 

Benennung/Seschreibung 
Designation 

.... · ... ··.··.iii; 
Sachnummer 
Stock No. 

RIIO RS O,SW20KOHM+-IO%lOXIOX5 RS 087.7577 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-203 

Rlll RL 0, 35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

Rl12 RL O,35W 9,09KOHM+-l%TK50 RL 082.2177 
RESISTOR 
DRALORIC SMA0207/9,09K-F-C 

RI13 RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RIl5 RL O,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/l0K-F-D 

Tl LU UEBERTRAGER 1 292.5641 
TRANSFORMER 1 

T20 LU UEBERTRAEGER 2 332.9335 

V35 AE BAV45 35V PICOAMP.DI AE 252.5386 
LOW LEAKAGE DrODE 
VALVO BAV45 

V36 AE BAV45 35V PICOAMP.DI AE 252.5386 
LOW LEAKAGE DIODE 
VALVO BAV45 

V45 AD 1N4448 75V O,15A UD! AD 012.0700 
DIODE 
TEXAS INST 1N444B GEGURTET 

V46 AM 2N41I7SELNKAN 40V FET 248.2486 
FET 
INTERSIL 2N4117/R&S-LV 

V47 AD 1N4448 75V 0,15A UPI AD 012.0700 
DIODE 
TEXAS INST 1N4448 GEGURTET 

V48 AM 2N4117SELNKAN 40V FET 248.2486 
FET 
INTERSIL 2N4117/R&S-LV 

V50 AM 2N6485NKAN-DUAL-FET 292.5712 
FET 
INTERSIL 2N6485 

v65 AM 2N6485 NKAN-DUAL-FET 292.5712 
FET 
INTERSIL 2N6485 

V75AE BAV45 35V PICOAMP.DI AE 252.5386 
LOW LEAKAGE DIODE 
VALVO BAV45 

V76 AE BZX55/Bl1 O,5W Z-DI AE 012.2190 
ZENER DIODE 
VALVO BZX55/Bl1 

V77 AE BAV45 35V PICOAMP.DI AE 252.5386 
LOW LEAKAGE DIODE 
VALVO BAV45 

V78 AD IN4448 75V O,15A unr AD 012.0700 
DIODE 
TEXAS INST IN4448 GEGURTET 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

veo 

VBl 

Vl0a 

VI0S 

VllS 

Xl 

X3 

X4 

X511 

. 

Benennung/Beschreibung 
Designation 

11K BCY59IX NPN 45V 200MA 
TRANSISTOR 
SIEMENS BCYS9IX 
11K BCY79IX PNP 45V 200MA 
TRANSISTOR 
SIEMENS BCY79IX 
11K BCY79IX PNP 45V 200MA 
TRANSISTOR 
SIEMENS BCY79IX 
11K BCY59IX NPN 4SV 200MA 
TRANSISTOR 
SIEMENS BCY59IX 
AD IN444B 75V 0,15A UDI 
DIODE 
TEXAS INST IN4448 GEGURTET 

FP STECKERL.INDIR.64POLIG 
64-PIN INSERT 
PANDUIT 100-064-033/999 
FR IC-FASSUNG 16 POLIG 
16-PIN IC-SOCKET 
PRECICONT US016T 
FP INDIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 
FP WINKELSTECKERLEIST.36P 
ANGLE PIN CONNECTOR 
BERG 75168-113-36 

Sachnummer 
Stock No. 

11K 010.5163 

11K 010.3777 

11K 010.3777 

11K 010.5163 

AD 012.0700 

FP 084.6470 

FR 249.6091 

FP 242.3600 

FP 243.3578 

entnalten in 
contained in 
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ngsfLihrung Bauteilseite 
component side 

JngsfLihrung Lbtseite 
I sol der 5 ide 
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D 32956 10 \05 

And. Anderungs- Tog Zust. Mitteilung 
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MoOstab, 1 
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HF-Milliyoltmeter Z 

Zeichn.-Nr Blott-Nr. 

803.6820.01 
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v Bl. 

reg. i. v. 803,6813V erste z. 
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5 Service Manual for Transfer Memory Module CM-Z1 
(See circuit diagram 803.7532 S) 

s.t Function Description 

This module is used to record and reproduce programmed instrument 
settings and data. The entered data are retained by a built-in 
battery supply, even if the module is not connected to the in­
strument, and can be read out again on the instrument or over­
written at any time. 

The module can be divided into the following function units (see 
Fig. 5-1): 

... Interface to instrument 

... RAM 

... Internal interface 

... BUSY display 
... Battery supply 

Interface to 
ins trurnent 

A 

< 
" v" 

Prated. 
circuit 

A 

, 

BUSY 
display 

Internal interface 

Control Address ~ 

~us , iUS 
~ 

RAM 

Fig. 5-1 Block diagram of the transfer memory 

803.7510.02 5.1 

Battery 
supply 

Data -
bus 

7 

-

B-1 



The reason for the transfer from blocks I to II and III to IV is 
that the address must be stable in the RAM when the change from 
"Disable" to "Read" or from "Read" to "Disable" takes place. The 
contents from .1\.0 to A12 do not change within a cycle. A12 appears' 
first on the data line and CS2 last. With block III, D7 appears 
first on the data line and D0 last. 

5.1.4 

The BUSY display visibly indicates a read or write access to the 
transfer memory. Since the signal STREM is activated at least 
once with every read and write process, this signal can be used 
to drive an LED stage. The short intervals between two STREM 
pulses prevent the BUSY LED from flickering. 

5.1.5 Battery Supply 

The RAM is powered by a buH t-in"· b'ack,-up ."batte:rY if the instru­
ment power is missing. In addition, the section of the internal 
interface circuit which provides the control sig.nals (WE, OE, 
CS2) for the RAM is also connected to the back-up supply. The RAM 
remains in the low power "Data hold,")m9d"e.~fC~2,.·= o. 

, ""~}' <t', ... ",'_., .. j':~~·:J'" '; ~,;d 

f': 
1,'" 

• ~." , •. ,j 

5.2 Testing and Adjustment 
1 ,,," , /, ~ 

".,," J:,.,,' 
I: 

,-.- , 

~,.- "'''" /" '''''', , <--~~' ~ 
The module need not be adjusted. Al.~ ;t.~'s.ts ,sqoq;Ld be carried out· 
using Section 3. 

803.7510.02 5.4 E-1 



Kennzeichen 
Component No. 

1:4 

04 

1)5 

101 

1"1 

1'2 

R1 

1'12 

R3 

R4 

1110 

AI Datum 
Date 

Schalttoilliste fUr 
Parts list for 

ED TRANSFERSPEIC~ER 
TRANSFER f'!EI'IOR'I' 

BenennunglBeschreibung 
Designation 

Sachnummer 
Stock No. 

, 
CC 10Nf-20+50%1X8R4000 CC 081.1525 
CAPACITOR 
lfAUIt) . 2222 63051 640511 O~ 
CE 1DOUf+-20125V 8RD19,5 803.058D 
ELECTROLYTIC CAPIICITOR 
I'\IIT5U5Hl111 ECE-1I1ESS-101 
CC 10NF-20+50%1IBR4000 CC 087.1525 
CAPACITOR 
VALVO 2222 63051 64D5"D~ 

ac HM6264lP15 BKIBs.SRAI'I 
S RA f'! 
HITIICHI HM6264lP15 
Bl CD4094af BaIT 8M.REG 
sHIH REGISTER 
RCA CD40948f 
BL CD4094BF BBIT SH.REG 
SHIH REGISTER 
RCA CD4094Bf 
St CD4094BF BBIT SH.REG 
SHIFT REGISTER 
RCA CD4094BF 
Bt CD4021BE BBIT SH.REE 
sHIFT REGISTER 
RCA CD4021BE 

EB 3,41J lITHIUM-BATTERIE 
U. BATTERY . 
SAfT lS :5 C.NA 

\ll WUE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
III lURE-WRAP PIN 
lURE-WRAP PUI 
BERG NR. 75 403-003 

RN 5)( 22K!HIfi!+-2%Sll 6 115 
RESISTO II NETI/ORK 
BOURNS 4306R-101-223 
Rl 0,21101 22,11<0HM+-1I1'1<5D 
RESISTOR 
RESISTA 1'11<1 221<1 11 TI<50 
Rl 0,21W 22,11<0HI"I+-1ITK50 
RESISTOR 
RES!STA MK1 22K1 11 TK50 
Rill 4X 10KOHM+-2ISIl 8 H5 
RESISTOR NETIIORK 
BECKMAN MOD.164-3-101<0HM 
Rl D,35W 10,OKOHM+-1ITKSO 
RESISTOR 
DRAlORIC S~A0207/10K-F-D 
RL O,3SW 41,5KOHM+-1%TK50 
RESISTOR 
DRAlORIC SMA/201147,5K-F-C 

344 & 1410 

Bt 418.0064 

Ell 418.0064 

BL 418.0064 

Bl 086.7096 

VI. 088.4542 

RI<! 470 •. 0501 

Rl 092.1609 

Rl 092 .1609 

RN 291.5154 

III 083.1291 

Rl 083.1800 

Sadmummer Blatt 
Stock No. Pago 

entha/ten in 
contained in 



I 
! 

R12 

R15 

Fl30 

R40 

113 

\/8 

IIH) 

\,11 

li12 

FlL D.i~~iB.DD OHM+-1ITK50 
RESISTOR 
DIlAtORIC S~A02D7/2DDHM-F-D 

, ,", .", ~ ~ 

lit O,351t1"10,OKOH!'I+-UTK50 
RESISTOR 
~RALORIC SMAD2D7/1DK-F-D 
~t 0 ... ~51t1.1 KOHfIi+-1%TK5D 
RESIStOR'-
~RALORIC IMID207/1K-F-C 
Ilt O,Z1W 1.DDKDHfII+-1ZTKSD 
~ESISTOR 
REIIITA !'IK1 1KDD '1 ll<50 
Fll D,35W 1DDKDHM+-iZlKSD 
RESISTOR 
DRAlORIC SMID207/10DK-F-C 
AL D.35W 1KDHM+-1ZlK5D 
I!EIISTDR 
ORAlORIC SfIIAD2D7I1K-F-C 
Al O,3SW 100KDHM+-1ZTK50 
RESISTOR 
ORAtORIC SfIII0207/1DOK-F-C 
RN 4X6.8KOHM+-2% SIL 8 H5 
~ESISTOR NETWORK 
BOURNS 4308R-102-682 
RN 4x6.8KOHM+-2% Sll 8 H5 
RESISTOR NETWORK 
BOURNS 4308R-102-682 , 
i 
'E SI179/C5.' O.SW I-DI 
ZENER DIODE 
VALVO BI179/CSV1 
Ae: BIX79!CS.1 O;SW I-I)! 
ZENER DIODE 
VALVO SIX?9/CS., 
AE BZX79/CSY1 O;SW I-I)I 
ZENER DIODE 
\l'A l\l 0 SZ1791 C5\11 
Ae 6Z179/C5V1 O,5W I-DI 
;ZENER DIODE 
VALVO Sl179/C5\1' 
AK 6eS1? NPN 3DV DARl. 
TRANSISTOR 
$IEMENS Be511 
IF HLMP170D LED RT RD3 
!LED 
HP HtMP170D 
AE 5082-2800 SCHOTTKYD! 
UODE . 
~EWLETT-P. 5082-2800 
~E 5082-2800 SCHOTTKYDI 
DIODE 
~EWLETT-P. 5082-2800 
IE 5082-2800 SCHOTTKYDI 
DIODE 
HEWLETT-P. 5082-2800 

I: ",.' ,,-, ~'} ·,,1 :; 1:' c;'f,' :t,:,\ ~l 
')"...., , ...... ,:.:.~_';.."·,~ ..... ,_ . ..:..,._....:;L~'~",_"._" .... 

:;;" !,,'J :'" Sachnummer Blatt 
, ,c'J , Stock No. Page 

, ; """":"_N,'f __ <-'~ 

': '803'6 ~;i'2 ~01 SA 

:1 .'_ ,'.-

enthalten in 
,C,' contained in 

III 082.2160 
•. 

RL 092.1444 " 

III 082.1164 

Ri.. 0112.2160 

Rl 082.1764 

RN 212.8578 

RN 212.8578 

AE 012.2449 

IE 012.2449 

liE 012.2449 

AE 012.2449 

AI( 282.2133 

AF 099.9134 

liE 012.9066 
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5 Service Manual for Duplex Modulation Meter Option CM-B9 
(See circuit diagram 803.6020 S and block diagram) 

5.1 Function Description 

The duplex modulation meter replaces the mixing oscillator re­
quired to convert the RF to the IF which means that the instru­
ment is able to transmit and receive simultaneously. 

The module contains a frequency synthesizer which generates fre­
quencies in the range from 31.25 MHz to 1000 MHz. Two phase lock­
ed loops are used for frequency synthesis. The individual loops 
are designated RF loop and VCXO loop; the RF loop generates the 
coarse grid and the VCXO loop the fine grid. The two phase locked 
loops are synchronized to a crystal reference frequency of 
100 MHz in order to stabilize the output frequency. The reference 
frequency must be applied to the module. 

5.1 .1 Output Frequency 

Three oscillators generate frequenc ies of 500 MHz to 1000 MHz; 
lower frequencies are obtained by dividing. The output frequency 
is calculated according to the following equation: 

M 
Fout = (0.2 x M + 2 x ) x [MHZ 1 

N T 

M '" Coarse divider factor 2499 to,4999 
N = Fine divider .factor 16666 to 50000 
T = Octave divider 1 , 2, 4, 8, 16 

5.1.2 VCXO Loop 

The VCXO loop provides the reference frequency for the coarse 
control loop of the RF loop. A programmable frequency divider di­
vides the externally applied 100-MHz reference frequency to 
values between 2 and 6 kHz; the voltage-controlled crystal oscil­
lator (VCX010.002. MHz to 10.006 MHz) is fine-tuned via a phase 
locked loop in this frequency range. The output signal of the 
VCXO is mixed with 10 MHz derived from the 100-MHz reference fre­
quency. The filtered mixture product (2 to 6 kHz) is applied to a 
phase detector whose output voltage tracks the VCXO. The VCXO 
frequency is adjusted to the frequency of approx. 50 kHz required 
for the coarse control loop by dividing. 
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The frequency range of the VCXO loop of 50.01 to 50.03 kHz has 
been selected such that the range of 1 step of the coarse control 
loop of 200 kHz is covered. The ::-esolution of the total system 
resul ts from the maximum change l.n frequency of the VCXO loop 
with a change in the divider factor N by 1. The most unfavorable 
value is with M at a maximum and N at a minimum and is approx. 
36 Hz. Since the ranges of the coarse control loop and the VCXO 
loop overlap, the divider factors M and N must be adjusted opti­
mally before triggering in order to minimize the frequency error. 

5.1.2.1 Programmable Divider by N 

The fractional method and the pulse swallow method are used si­
multaneously in this divider~ D520 is a fast EeL prescaler which 
can divide by 10 or 11 and is provided with a control signal (:10 
or :11) by the auxiliary divider 0575, 0585. The signal at the 
output of B 12 with a frequency of approx. 10 MHz is appl ied to a 
monoflop to increase the pulse width and is then divided into the 
following two branches: 

1. The programmable synchronous divider D540 to D560 
2. The auxiliary divider D575, D585 

The auxiliary divider is a shift register which shifts the data 
applied in parallel to the input with a 10-MHz clock in serial to 
the prescaler once during each AF clock and thus controls the di­
vision ratio 10:1 or 11:1. 

The sequence described above represents the well-known pulse 
swallow method with frequency division. The fractional method is 
also implemented using the arrangement D590, D597 and D595. 

The three components form an up-counter with programmable step 
sizes which generates an overflow signal at 256. The counter 
clock is the output signal of the synchronous prescaler (0540 to 
560); the step size is applied by the memory Ie 0592 to the input 
of adder D595, 0590. If an overflow results (pin 9), an additio­
nal "1" is written into the shift register operating as an auxi­
liary divider which causes a 1:10 divider cycle to be replaced at 
0520 by a 1 :11 cycle. An additional 100-MHz period used in this 
manner increases the divider ratio N by an amount <1 (fractional 
method). Example: N = 200.1 is generated by dividing 9 times in 
succession by 200 and then once by 201. 
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5.1.2.2 Fractional Divider 

A resolution of approx. 36 Hz (see Section 5.1.2) is insufficient 
for some appl ications. The modul e can therefore be extended by a 
fractional divider which expands the N divider factor by up to 
255/256 yielding a resolution <1 Hz. The non-harmonics resulting 
from the principle used are a disadvantage and lead to a dete­
rioration in the spurious PM. 

The fractional divider consists of Ies 0590, D595, D97; control 
takes place via 0592 (see also Section 5 .. 1.2.1). 

5.1.3 RF Loop 

The output frequency range of 500 to 1000 MHz is generated in the 
RF loop. This range is divided amongst three oscillators. 

Range 

Osc. I 
Osc. II 
Osc. III 

f in MHz 

500 to 
655 
825 

655 
to 825 
to 1000 

Transistor 

V30 
V60 
V90 

The oscillating transistor (BRF96) reduces the damping of a se­
ries resonant circuit by its negative impedance at the base. The 
inductance of the resonant circuit is implemented using a coaxial 
1 ine to keep the microphony as small as possible. A vol tage­
variable diode is used for tuning; the tuning voltage is applied 
to the cathode of the voltage-variable diode via RF inductors. 
The output power of the oscillator is set with the adjustable 
constant current of the oscillating transistor. A switching stage 
with two transistors driven at TTL level switches the operating 
voltage on for the oscillator as well as a switching diode to de­
couple the RF in the forward direction. 

The M divider is a programmable high-frequency divider with a 
fixed prescaler (D310) as well as a switchable prescaler (D315). 
The first prescaler (0310) divides the oscillator frequency by 4 
down to 125 to 250 MHz. The second prescaler (D315) with the in­
ternal swi tchover 11/10 operates together with the so-called 
auxiliary counter (D330) as a decadic counter stage in the 4-di­
git M divider. 

The prescaler 11/10 starts with a divider ratio 11: 1. After 11 
input pulses, the counters (D330 and D331) are simultaneously in­
cremented by 1. If the 9 has been reached on the auxiliary coun­
ter (D330) this switches the prescaler (D315) to a divider ratio 
10:1. The pulses divided by 10:1 are then only recorded by the 
main counter (0331, D332, D333). If these have also reached the 
9, the prescaler is again set to 11: 1 by a reset pulse and the 
other dividers to the entered divider ratio. A new counting cycle 
can then beg in. 
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For example, if the divider factor is 2654, the auxiliary counter 
and the main counter count 4 pulses before the prescaler is 
switched from 11 to 10. The prescaler divides the input frequency 
by 10 for the remaining divider factor of the main counter (= 
261). The input frequency must deliver 4 x 11 + (256-4) x 10 = 
2564 pulses for the complete counting cycle, which corresponds to 
the above dividing factor. 

The M divider must· be loaded with the difference between the 
final counter value and the divider factor because it is an up­
counter. An additional 10 input pulses are used because the load­
ing of the counters uses one clock pulse and the prescaler is set 
to the dividing factor 10 during this time. For example, if the 
divider ratio M is to be 2654, (10009 - 2654)=7355 must be loaded 
into the counter. This value is stored in the shift registers 
(0360 and 0365) in BCO code. 

The output signal of approx. 50 kHz from the M divider is applied 
to the phase detector, the signal is then compared with the fre­
quency from the VCXO loop and controls the oscillators via the 
subsequent integrator. 

5.1.4 Octave Divider 

The actual RF synthesizer only delivers frequencies in the range 
from 500 to 1000 MHz; lower frequencies must therefore be ge­
nerated by dividing. The output signal of the oscillators is app­
lied to the dividers via a buffer amplifier (N130). The octave 
divider consists of a 2:1 divider and three 4:1 dividers. These 
are connected such that divider ratios of 2, 4, 8 and 16 are pro­
duced. The output signals of the individual dividers are applied 
to the output amplifier via switching diodes. 

Since the duplex modulation meter can only control the LO input 
of the mixer, filtering of the harmonics produced by dividing can 
be omitted. Subharmonics of the LO frequency may lead to unde­
sirable non-harmonics, however, and all unrequired frequency di­
viders are therefore switched off. 

5.1.5 Control and Diagnosis 

The module is controlled via a serial data interface. The data 
for a complete setting (with fractionater) are stored in 8 shift 
registers (0360,0365, 02,018, D550, 0565, 0580 and 0592). 

Five test points on the module can be called up by the multi­
plexer (015) for diagnosis (self-test). The tuning voltages of 
the oscillators are also constantly monitored by window discrimi­
nators (N240, N440 and N660) and the loop OK line is set to LOW 
if the limits are violated. 
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5.2 Testing and Adjustment 

5.2.1 Frequency Adjustment of RF Oscillators 

.. Apply DC voltage of 2.5 V ± 0.1 V to X9/2 • 

.. Connect an RF analyzer or frequency counter to X309 . 

.. Adjust the frequency using trimmers C2l, C51 and C81 according 
to the following table: 

Instrument setting 

520 MHz 
700 MHz 
900 MHz 

Frequency at X309 

500 MHz ± 5 MHz 
655 MHz ± 5 MHz 
825 MHz ± 5 MHz 

Trimmer 

C21 
C51 
C81 

.. Insert plug-in jumper X9, screw on cover. The control voltage 
can be measured through the hole provided in the RF shielding; 
the correct value should be 2.5 V ± 0.1 V for the following 
frequencies: 

Frequency at X309 

500 MHz 
655 MHz 
825 MHz 

Trimmer 

C2l 
C51 
Ca1 

5.2.2 Level Adjustment of RF Oscillators 

.. Apply DC voltage of 12 V ± 0.5 V to X9/2 • 

.. Connect RF analyzer or power meter to X309. 

+ Adjust the frequency using trimmers R49, R79 and Rl09 according 
to the following table: 

Instrument setting 

520 MHz 
700 MHz 
900 MHz 

803.5317.02 

Level at X309 

-3 dBm ± 3 dB 
-3 dBm ± 3 dB 
-3 dBm ± 3 dB 

5.6 

Trimmer 

R49 
R79 
Rl09 
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5.2.3 Testing the RF Loop 

... Connect a frequency counter and a power meter to the RF termi­
nator X3 09. Check the level and frequency with the following 
instrument settings. 

+ Frequency setting on instrument: 501 MHz 
654 MHz 
656 MHz 
824 r.1Hz 
826 MHz 

1000 MHz 

... The frequency must agree with the setting • 

... The level must be -3 dBm ± 3 dB • 

... The tuning voltage at X9/1 must be in the range 2.5 V to 20 v. 

5.2.4 Testing the Spurious PM 

The spurious FM must be tested with the module closed. 

+ Connect modulation analyzer to X309 . 

... Adjust frequencies on the instrument in the range from 500 to 
1000 MHz and measure the spurious PM • 

... The spurious PM (weighted to CCITT, RMS) must be <12 Hz. 

5.2.5 Testing the Frequency Dividers 

... Connect DC voltage source (2 V to 20 V) to X9/2 • 

... Connect RF analyzer to X309 • 

... Set the following frequencies on the instrument and sweep the 
complete voltage range in each case. 

f in MHz: 900, 700, 520, 450, 350, 260, 225, 175, 130, 113, 
87, 65, 57, 44, 32 • 

... Check on the analyzer that no non-harmonics or subharmonics 
occur . 

... The level must be -3 dBm ± 3 dB in the complete frequency 
range (approx. 30 MHz to 1000 MHz). 
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5.2.6 Testing the VCXO Loop 

a) Instrument setting: frequency 500.1 MHz 

+ The tuning voltage at X6 must be >3 V. 
+ The frequency at X3 must be 10.002 MHz. 

b) Instrument setting: frequency 500.3 MHz 

+ The tuning voltage at X6 must be <12 V. 
+ The frequency at X3 must be 10.006 MHz. 

5.3 Troubleshooting 

Troubleshooting can be readily carried out using the specified DC 
voltage values and signal levels. The inductors L30, L60 and L90 
should be checked if the RF oscillators have a high microphony 
sensitivity. The inductors must be adhered firmly onto the cir­
cuit board. 

5.3.1 Frequencies at the Output of the N Divider 

The frequency of the N divider should be tested at P1 in the case 
of small frequency errors «200 kHz). 

a) Determination of M divider 
factor: 

b) Determination of N divider 
factor: 

FOUT 
t"i - INT (---

50.01 
• 250) [MHZ] 

N = 2xM/(FOUT - 0.2xM)[MHz] 

c) Determination of frequency at PI: Fp1 = 100 MHz/N 
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5.l.2 DC Voltage Values 

Emitter V30, V60, V90 -9 V ± 1 .5 V 

X6 3 to 12 V 

X9 2.5 to 20 V 

P12 12 V ± 1 V 

Pl1 -11 V ± 1 ,5 V 

D140/6 (switched off) <0.5 V 

D1 60, D170, D180/2 (switched off) <0.5 V 

N400/3 2.5 V ± 0.3 V 

D260/6 8.6 V ± 1 V 

Emitter V230 6.8 V ± 1 V 

5.3.3 Signal Levels 

N500/4 100 MHz EeL 

0510/5 10 MHz EeL 

P5 approx. 10 MHz EeL 

P6 approx. 10 MHz TTL 

0570/12 100.02 to 100.06 kHz TTL 

P1 2 to 6 kHz TTL 

P2 2 to 6 kHz TTL 

Xl 10.002 to 10.006 MHz approx. 4 Vpp 

N260/3 2 to 6 kHz 50 to 150 mvpp 

XB approx. 50 kHz TTL 

P3 approx. 50 kHz TTL 
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5.3.4 Control Signals for Octave Divider 

Frequency at X309 in MHz Control signals at D18 

Pin 
4 5 6 7 14 13 12 

500 to 1000 0 1 1 1 1 0 0 
250 to 500 1 0 1 1 1 1 0 
125 to 250 1 1 0 1 1 0 1 
62.5 to 125 1 1 1 0 1 1 0 
31.25 to 62.5 1 1 1 1 0 0 1 

5.3.5 Control Signals for the M Divider 

Frequency Control signals 
at X309 
in MHz D365 D360 

Pin 
1 1 12 13 14 7 6 5 4 1 1 12 13 14 7 6 5 " 

802 0 1 1 0 0 0 a 0 0 0 0 0 0 0 a 1 
80 1 .8 a 1 1 a a 0 0 0 0 0 0 0 0 0 1 a 
801 .6 0 1 1 0 0 0 0 a 0 0 0 0 a 1 0 a 
801 .2 0 1 1 0 a 0 0 a 0 0 a 0 1 0 a 0 
800.4 0 1 1 0 a a 0 a a 0 0 1 0 0 0 0 
800 0 1 1 0 a a a 0 0 0 1 0 0 0 0 " v 

798 0 1 1 0 0 0 0 o . 0 1 0 0 0 0 a 0 
794 a 1 1 a 0 0 a 0 1 0 0 a 0 0 0 0 
786 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
782 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 
762 a 1 1 0 0 0 1 a 0 a 0 a 0 0 a a 
722 0 1 1 0 0 1 0 0 0 0 0 a a a a a 
642 0 1 1 0 1 0 0 a 0 a 0 0 0 0 a a 
842 0 1 a 1 1 0 0 a 0 0 0 0 0 0 0 0 

803.5317.02 5. 10 E-l 



5.3.6 Bit Pattern 

D360 0365 D2 

Data 4 5 6 7 14 13 1 2 11 4 5 6 7 141312 11 4 5 6 7 14 13 12 11 

Units Tens Hundreds Thousands NC OSC~ NC 

lSB M LSB M LSB M LSB M 

I 018 I D550 D565 

4 5 6 7 141312 11 4 5 6 7 14 13 1 2 11 4 5 6 7 14 13 12 11 

Output divider NC Decade divider Decade divider NC 
!-

Octave divider N divider N divider 

0580 0592 

4 5 6 7 14131211 456714131211 

Unit divider Fractional divider 

N divider 1/256 to 255/256 

803.5317 .02 5. 11 B-1 



5.4 Interfaces 

Coaxial Interfaces 

Pin Frequency 

X931 100 MHz (input) 

X932 100 MHz (output) 

X939 31.25 to 1000 MHz 

Multipoint connector Xl: 

A12, 
A15, 
A17, 
A19, 

A2, 
A7, 
A9, 
A 11 , 
A14, 
A16, 
A 18, 
A20, 
A30, 
A32, 

A 10, 
AS 
A6 

B21 
A23 

A13, B12, 
815 
B17 
B19 

B2 
B7 
B9 
B 11 
B14 
B16 
B18 
820 
B30 
A32 

810 

803.5317.02 

B13 

Level 

-3 dBm ±3 dB 

800 mvpp ' ECL 

-3 dBm ± 3dB 

+5-V power supply 
+24-V power supply, 
+15-V power supply 
-15-V power supply 

Ground 

Clock 
DATA 
STROBE 

Data programming 
Test voltages 

5 .12 B-1 
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Kennzeichen 
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BenennunglBeschreibung 
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ED [)UPLEX-MO[)ULATIONS-f'I 

DX H F-KA8EL \13 
Rf-CABL E 113 
D)( HF-KABEL 0121 
R 1'-(; AB LE Ii 21 

Sachnurnmer 
Stock No. 

Blatt 
Page 

I'\OD ULA T.M ET. 
803.5317'.01 SA 
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Stock No. 
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Kennzeichen Benennung/Seschreibung Sachnummer enthaiten in 
Component No. Designation Stock No. contained in 

B230 EQ 10,006 MHZCL30HC49-1D3 EQ 090.2366 
QUARTZ CRYSTAL UNIT 
QUARZKERAM N. R&S SACHNUMMER 

C3 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C4 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C12 CE 10 UF+-20%25V 7X 5Xll CE 023.5980 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL ETR3-10/25 

C17 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C18 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C21 CT 13PF 7RDX13TK50 250V CT 450.7283 
TRIMMER 
TEKELEC LUFTTRAT5400 

C22 CC 22PF+-IO%lOOV2NPO CHIP CC OB2.2931 
CAPACITOR 
VITRAMON VJOB05A220KFA 

C25 CC 12PF+-5%50V NPO 1206 rr 
~~ 099.8744 

. CERAMIC CHIP CAPACITOR . 
VITRAMON VJ1206A120JFA , 

C26 CC 9PF+-O,5PF50V NPO 1206 CC 099.8738 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A9RODFA 

C27 CC 3PF+-O,25PF50V NP01206 CC 099.8350 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A3ROCFA 

C30 CC 5PF+-O,5PF50V NPO 1206 CC 099.8696 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A5RODFA 

C31 CC 7PF+-O,5PF50V NPO 1206 CC 099.8715 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A7RODFA 

C32 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

C33 CC 7PF+-O,5PF50V NPO 1206 CC 099.8715 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A7RODFA 

C35 CC lONF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C40 CC 4,7NF+-10%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

en CE 4,7UF+-20%20V 7X 4X 8 CE 022.8110 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL TA-ELKOETR2-4,7/2 

+ 
095.0026-1186 



Kennzeichen Benennung/Beschreibung Sachnummer entha!ten in 
Component No. Designation Stock No. contained in 

C48 CE 1,OUF+-20%35V 5X 4X 7 CE 022.8185 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL TA-ELKOETR1-1/35 

C49 CE 1,OUF+-20%35V 5X 4X 7 CE 022.8185 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL TA-ELKOETR1-1/35 

\ 

I C50 CE 47UF-I0+50% 40V 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR I I ROEDERST EK 00 CB 247 G I 

C51 CT 9,2PF TAUCHTR.RD 7X12 CT 025.7367 
AIR-TYPE TRIMMER 
TEKELEC LUFTTRAT5200 

C52 CC 22PF+-10%100V2NPO CHIP CC 082.2931 
CAPACITOR 
VITRAMON VJ0805A220KFA 

C53 CC INF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C54 CE 10UF -10+50% 63V 9X13 CE 022.7650 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEKI0/63 

C55 CC 2PF+-O,25PF50V NP01206 CC 099.8673 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A2ROCFA 

C56 CC 12PF+-5%50V NPO 1206 CC 099.8744 
CERAMIC CHIP CAPACITOR 
VITP_'.MON VJ1206A120JFA 

I C57 CC 5PF+-O,5PF50V NPO 1206 CC 099.8696 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A5RODFA 

C60 CC 3PF+-O,25PF50V NP01206 CC 099.8350 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A3ROCFA 

C61 CC 3PF+-O,25PF50V NP01206 CC 099.8350 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A3ROCFA 

C62 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

C63 CC 4PF+-O,25PF50V NP01206 CC 099.8680 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4ROCFA 

e65 CC 10NF-20+50%7X8R4000 ce 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C70 CC 4,7NF+-I0%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

e71 CE 4,7UF+-20%20V 7X 4X 8 CE 022.8110 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL TA-ELKOETR2-4,7/2 

C81 CT 9,2PF TAUCHTR.RD 7X12 CT 025.7367 
AIR-TYPE TRIMMER 
TEKELEC LUFTTRAT52 0 0 

e82 CC 22PF+-I0%100V2NPO CHIP ec 082.2931 
CAPACITOR I 
VITRAMON VJ0805A220KFA 

803.6020 01 SA BL 2~' 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C84 CC 4PF+-O,25PF50V NP01206 CC 099.8680 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4ROCFA 

CBS CC 4PF+-O,25PF5DV NP01206 CC 099.8680 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A4ROCFA 

C86 CC 5PF+-O,5PF50V NPO 1206 CC 099.8696 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A5RODFA 

C87 CC 2,3PF+-O,25PF50V2NPO CC 093.5566 
CAPACITOR 
VITRAMON VJOB05A2R3CFA 

CB8 CC 22PF+-5%50V NPO 1206 CC 099.8396 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A220JFA 

C89 CC 2PF+-O,25PF50V NP01206 CC 099.8673 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A2ROCFA 

C92 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C93 CC 3PF+-O,25PF50V NP01206 CC 099.8350 
CERAMIC CHIP CAPACITOR 

. VITRAMON VJ1206A3ROCFA 
C95 CE 4,7UF+-20%20V 7X 4X 8 CE 022.8110 

ELECTROLYTIC CAPACITOR 
ERO-Tp~ryAL TA-ELKOETR2-4,7/2 

Clob CC 4,7NF+-1O%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

CllO CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C111 CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C1l2 CE 10DUF-10+50% 25V 13X13 CE 208.4007 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEK10 0/25 

C116 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 

C120 CC lONF+-1D%5DV X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 

C123 CC 1NF+-10%50VX7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl02KFA 

C124 CC 1NF+-IO%5DVX7R 1206 CC 099.8438 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YlO2KFA 

C125 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 

C126 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 



Kennzeichen 
Component No. 

C131 

032 

C133 

C134 

Cl35 

C140 

CI4l 

C142 

C143 

C144 

C145 

C146 

C160 

C161 

C162 

C163 

C164 

C165 

C166 

Benennung/Beschreibung 
Designation 

CC 100PF+-5%50V NPO 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206AI0IJFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 

I
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI02KFA 
CC INF+-IO%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CE 1,OUF+-20%35V 5X 4X 7 
ELECTROLYTIC CAPACITOR 
ERO-TANTAL TA-ELKOETR1-1/35 
CC 1NF+-10%63V K2000 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRJl..MON VJ1206Y102KF.h. 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 470PF+-5%5DV NPO 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A471JFA 
CC INF+-IO%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 4,7NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y472KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC lONF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 

Sachnummer 
Stock No. 

CC 099.8415 

CC 099.8438 

CC 099.8521 

CC 099.8438 

CC 099.8438 

CE 022.8185 

CC 022.0784 

CC 099.8521 

CC 099.8438 

CC 099.8438 

CC 099.8438 

CC 099.8438 

CC 099.8521 

CC 099.8438 

CC 099.8515 

CC 099.8438 

CC 099.8450 

CC 099.8521 

CC 099.8521 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

C168 

C170 

Cl71 

Cl72 

C173 

C174 

Cl75 

Cl80 

C181 

C182 

C183 

C184 

C185 

C190 

C191 

C195 

C196 

C202 

C203 

Benennung/Beschreibung 
Designation 

CC 100NF+-10% 50V5K1200 C 
CAPACITOR 
VITRAMON VJ1812YI04KFA 
CC 10NF+-10%5DV X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-I0%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 470PF+-5%50V NPO 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A471JFA 
CC INF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 10NF+-I0%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%5DV X7R 1206 
CERAMIC CHIP CAPACITOR 
VITR~~ON VJ1206Y103KFA 
CC 470PF+-5%50V NPO 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A471JFA 
CC 1NF+-10%50VX7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y102KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC lONF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC lONF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF-20+50%7X8R4000 
CAPACITOR 
VALVO 2222 63051 640511 3 
CC 10NF-20+50%7XBR4000 
CAPACITOR 
VALVO 2222 63051 640511 3 

Sachnummer 
Stock No. 

. 

CC 082.3473 

CC 099.8521 

CC 099.8521 

CC 099.8515 

CC 099.8438 

CC 099.8521 

CC 099.8521 

CC 099.8521 

CC 099.8521 

CC 099.8515 

CC 099.8438 

CC 099.8521 

CC 099.8521 

CC 099.8521 

CC 099.8521 

CC 099.8521 

CC 099.852::' 

CC 087.7525 

CC 087.7525 

enthalten in 
contained in 
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Kennzeichen 
Component No. 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

C210 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C211 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C220 CK lUF+-10%50V5RM . MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/1UF/IO% 

C221 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C222 CC 10NF-20+50%7XBR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C223 CE 22UF-I0+50% 63v 9X13 CE 006.7120 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 222 J 

C225 CK 220NF+-5%63V5RM MKT CK 099.2952 
CAPACITOR 
WIMA MKS2/63/0,22UF/5% 

C226 CK 47NF+-5%63V5RM MKT CK 099.2917 
CAPACITOR 
WlMA MKS2/63/0,047UF/5 

C230 CE 47UF-10+50% 40V 9X13 CE 006.7142 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 247 G 

C231 CC 10NF-20+50%7XBR4000. CC 087.7525 
CAPACITOR 

- VALVO 2222 63051 640511 3 
C232 CC 100PF+-2%6X9NPO CC 087.6541 

CAPACITOR 
VALVO 2222 678 10101 

C233 CC 100PF+-2%6X9NPO CC 087.6541 
CAPACITOR 
VALVO 2222 678 10101 

C250 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C251 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222. 63051 640511 3 

C255 CE 47UF -10+50% 63V 13X17 CE 022.7672 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEK47/63 

C257 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C259 CE 100UF-IO+50% 25V 13x13 CE 208.4007 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKOEKIOO/25 

C260 CC INF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C261 CC INF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

entha!ten in 
contained in 
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C262 CK 1UF+-10%50V5RM MKT CK 099.2998 
CAPACITOR 
WlMA MKS2/50/lUF /10% 

C263 CK 220NF+-5%63V5RM MKT CK 099.2952 
CAPACITOR 
WlMA MKS2/63/0,22UF/5% 

C264 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

BIS/TO 
C267 
C268 CE 47UF-10+50% 40V 9X13 CE 006.7142 

ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 247 G 

C300 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 

C301 CK 10NF+-5%63V5RM MKT CK 099.2869 
CAPACITOR 
WIMA FKS 2/100/0,OlUF/ % 

C302 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206AI01JFA 

C303 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206AI0IJFA 

C304 CC 100PF+-5%50V NPO 1206 CC 099.8415 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A101JFA 

C305 CE 470UF+-20%25VI2,5XI2,5 803.0715 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-AIESS-471U 

C310 CC INF+-10%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C311 CC 1NF+-I0%63V K2000 CC 022.0784 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 

C3l5 CC 10NF-2D+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C320 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C330 CC 10NF-20+5D%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

BIS/TO 
C335 
C340 CE 100UF-IO+50% 16V 9X13 CE 006.7165 

ELECTROLYTIC CAPACITOR 
ROEDERST EK DOCE 310 D 

C341 CE 100UF-IO+50% 16V 9X13 CE 006.7165 
ELECTROLYTIC CAPACITOR 
ROEDERST EK OOCB 310 D 

803.6020 01 SA BL 7+ 



Kennzeichen Benennung/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

C343 CE lOaUF-10+50% 16V 9X13 CE 006.7165 
ELECTROLYTIC CAPACITOR 
ROEDERST EK aaCE 310 D 

C358 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C359 CC 10NF-20+50%7X8R4000 ~ CC 067.7525 I 
CAPACITOR 
VALVO 2222 63051 640511 3 

C366 CC 10NF-20+50%7X8R4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C380 CC 10NF-20+50%7XSR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C390 CC 10NF-20+50%7XBR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C400 CK 100NF+-5%63VSRM MKT CK 099.2930 
CAPACITOR 
WIMA MKS/2/63/0,lUF/5% 

C401 CK 470NF+-5%63V5RM MKT CK 099.2975 
CAPACITOR 
WIMA MKS2/63/0,47UF/5% 

C402 CE 22UF-10+50% 63V 9X13 CE 006.7120 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 CB 222 J 

C410 CK 470NF+-I0%160V27X7X17 803.0721 
WIMA MKP10 O,47UF160V 0% 

. C411 CC 4,7NF+-10%6X9R2000 CC 087.7102 
CAPACITOR 
VALVO 2222 63051 472 

C412 CK 470NF+-I0%160V27X7X17 803.0721 
WlMA MKP10 O,47UF160V 0% 

C426 CK 220NF+-10%160V18x7X14 803.0496 
MET.POLYPROP.CAPACITOR 
WlMA MKP10 O,22UF160V 0% 

C501 CC INF+-IO%200V5K1200VIEL CC 068.4047 
CAPACITOR 
UNION CARE CK05BX102K 

C502 CC 10NF-20+50%7XBR4000 I CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C504 CC 10NF-20+50%7XBR4000 CC 087.7525 
CAPACITOR 
VALVO 2222 63051 640511 3 

C510 CC 100NF+-10%50V5K1200VIE CC 084.5350 
CAPACITOR 
UNION CARB CK05EX104K 

C520 CC 10NF+-I0%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

C530 CC 6PF+-O,5PF50V NPO CC 099.8709 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206A6RODFA 

803.6020 01 SA BL 8+ 



.. 
• < , 

Kennzeichen 
Component No. 

C540 

C545 

C555 

C560 

C570 

C571 

C575 

C585 

C590 

C595 

C597 

C60l 

C602 

C603 

D2 

D18 

D50 

D140 

Benennung/Seschreibung 
Designation 

Sachnummer 
Stock No. 

CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-IO%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 

I CC 10NF+-10%50V X7R 1206 I CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Yl03KFA 
CC 10NF+-10%50V X7R 1206 'I CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-10%5DV X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
CC 10NF+-10%50V X7R 1206 CC 099.B521 
CERAMIC CHIP CAPACITOR 
VITP~~ON VJ1206Y103KFA 
CC lONF+-10%50VX7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206YI03KFA 
CC 10NF+-10%50V X7R 1206 CC 099.8521 
CERAMIC CHIP CAPACITOR 
VITRAMON VJ1206Y103KFA 
LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 
LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 
LD FILT.40DB/10GHZ10A300V 911.0705 
LOWPASS-FILTER 
ERIE 9900-001-6020 

BL CD4094BE 8BIT SH.REG 
SHIFT REGISTER 
RCA CD4094EE 
BL CD4094BE BElT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BO LT337AH -ADJOA5 VREGL 
VOLTAGE REGULATOR 
LIN.TECHN. LT337AH 
BL SP8605BDG 2:1DIVID UHF 
DIVIDER 
PLESSEY SP8605BDG 

BL 586.7726 

BL 586.7726 

803.6665 

BL 092.9280 

entha!ten in 
contained in 

803.6020 01 SA EL 9+ 



Kennzeichen Benennung/Beschreibung 
Component No. Designation 

D150 BO UA78M12HC+12VOA5 VREGL 
VOLTAGE REGULATOR 
FAIRCHILD MA78M12HC 

D160 BL CA3199E 4:1 DrVID 
DIVIDER 
RCA CA3199E 

D162 BO CA30B1F 7XN TR.ARRAY 
TRANSISTOR ARRAY 
RCA CA30B1F 

D170 BL CA3199E 4:1 DIVID 
DIVIDER 
RCA CA3I99E 

D180 BL CA3199E 4:1 DIVID 
DIVIDER 
RCA CA3199E 

D202 BL MM74HCOON 4X2IN.NAND 
QUAD 2-INPUT NAND GATE 
MOTOROLA MC74HCOON 

D210 BL MM74HCI07N 2XJK-FF CL 
DUAL J-K FLIPFLOP W.CLEAR 
NSC MM74HCI07N 

D250 BL SN74LS02N 4/2INP.NOR 
IC NOR GATE SN74LS02N 
TEXAS SN74LS020N 

D255 BL MM74HC390N 2X4B.COUNT 
DUAL 4-BIT DECADE COUNTER 
NSC MM74HC390N 

D260 BO MC1496L MOD/DEMOD 
MODULATOR/DEMODULATOR 
MOTOROLA MC1496L 

D310 BL CA3199E 4:1 DrVID 
DIVIDER 
RCA CA3199E 

D315 BL SP8647BDG10:1DIVID UHF 
DIVIDER 
PLESSEY SP8647BDG 

D320 BL 74FOOPC 4X2IN.NANDG 
QUAD-NAND-GATE 
FAIRCHILD 74FOOPC 

D330 BL 74F162PC BCD DEC.COUNT 
BCD DECADE COUNTER 
FAIRCHILD 74F162APC 

BIS/TO 
D333 
D358 

D359 

D360 

D365 

BL CD4094BE 8BlT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BL CD4051BE 8CH. MUX 
MULTIPLEXER 
RCA CD4051BE 
EL CD4094BE 8BrT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BL CD4094BE BBIT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 

Sachnummer 
Stock No. 

BO 569.3155 

372.1106 

BO 455.0506 

·372.1106 

372.1106 

BL 571.3194 

BL 099.9534 

266.4658 

BL 099.9640 

BO 473.9024 

372 .1106 

BL 300.6747 

BL 344.6659 

BL 099.9892 

BL 586.7726 

BL 339.4174 

BL 586.7726 

BL 586.7726 

enthalten in 
contained in 

803 6020 01 SA BL10+ 



Kennzeichen 
Component No. 

D380 

D390 

D395 

D510 

D520 

D530 

D540 

D545 

D550 

D555 

D560 

D565 

D570 

D575 

D580 

D585 

L21 

L24 

Benennung/Beschreibu n9 
Designation 

BL MM74HC74N 2XD-FLIPFL 
DUAL D FLIP-FLOP 
NSC MM74HC74N 
BL MM74HCI07N 2XJK-FF CL 
DUAL J-K FLIPFLOP W.CLEAR 
NSC MM74HCI07N 
BL MM74HCOON 4X2IN.NAND 
QUAD 2-INPUT NAND GATE 
MOTOROLA MC74HCOON 
BL MC10138L 4B.COUNTER 
COUNTER 
MOTOROLA MCI0138L 
BL SP8647BDGIO:IDIVID UHF 
DIVIDER 
PLESSEY SP8647BDG 
BL PC74HC123 2XMULTIVIB 
DUAL MONOST.MULTIVIBRATOR 
VALVO PC74HC123 
BL 74F191PC U/D-BIN.CNT 
UP/DOWN BIN.-COUNTER 
FAIRCHILD 74F191PC 
BL 74F191PC U/D-BIN.CNT 
UP/DOWN BIN.-COUNTER 
FAIRCHILD 74F191PC 
BL CD4094BE BBIT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BL 74F191PC U/D-BIN.CNT 
UP/DOWN BIN.-COUNTER 
FAIRCHILD 74F191PC 
BL 74F191pC U/D-BIN.CNT 
UP/DOWN BIN.-COUNTER 
FAIRCHILD 74F191PC 
BL CD4094BE BBlT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BL PC74HC123 2XMULTIVIB 
DUAL MONOST.MULTIVIBRATOR 
VALVO PC74HC123 
BL SN74LS165N 8BIT-S.REG. 
SN74LS165N 8BIT-S.REG. 
TEXAS SN74LS165N 
8L CD4094BE BBlT SH.REG 
SHIFT REGISTER 
RCA CD4094BE 
BL SN74LS165N BBIT-S.REG. 
SN74LS165N 8BIT-S.REG. 
TEXAS SN74LS165N 

LD O,33UH10%0,220HMO,830A 
CHOKE 
DELEVAN DROSSELI025--08 
LD O,39UHIO%D,300HMO,710A 
CHOKE 
DELEVAN DROSSELI025-10 

· ii .. . .... . ... · ........ . 

Sachnummer 
Stock No. 

BL 571.3171 

BL 099.9534 

BL 571. 3194 

BL 564.8407 

:8L 300.6747 

BL 099.9540 

BL 344.6871 

8L 344. 6871 

8L 586.7726 

BL 344.6871 

BL 344.6871 

BL 586.7726 

BL 099.9540 

353.3088 

BL 586.7726 

353.3088 

LD 067.2805 

LD 067.2811 

·····,···;,L.·.··. 

enthalten in 
contained in 

803.602001 SA BL11+ 



Kennzeichen Benennung/Beschreibung 
Component No. Designation 

L25 LD SPULE 
COIL 

L26 LL SPULE 
L30 LD SPULE 

COIL 
L31 LD O,33UH10%0,220HMO,830A 

CHOKE 
DELEVAN DROSSELI025--08 

L50 LD O,22UH10%O,140HM1,045A 
CHOKE 
DELEVAN DROSSEL1025-04 

L51 LD 0,22UH10%O,140HM1,045A 
CHOKE 
DELEVAN DROSSEL1025-04 

L52 LD O,22UH10%O,140HM1,045A 
CHOKE 
DELEVAN DROSSEL1025-04 

L54 LD 0,33UHIO%O,220HMO,830A 
CHOKE . 
DELEVAN DROSSELI025--08 

L55 LD SPULE 
COIL 

L56 LL SPULE 
L60 LD SPULE 

COIL 
L61 LD 0,22UH10%O,140HM1,045A 

CHOKE 
DELEVANDROSSEL1025-04 

L81 LD 0,15UH10%O,lOOHM1,230A 
CHOKE 
DELEVAN DROSSEL1025-00 

L84 LD O,15UH10%O,lOOHM1,230A 
CHOKE 
DELEVAN DROSSELI025-00 

L85 LD SPULE 
COIL 

L86 LL SPULE 
L90 LD SPULE 

COIL 
L91 LD 0,15UH10%O,100HM1,230A 

CHOKE 
DELEVAN DROSSELI025-00 

L112 LD 1,20UH10%O,180HMO,620A 
CHOKE 
DELEVAN DROSSEL1025-22 

L120 LD 100 UH10%8,OOOHMO,084A 
CHOKE 
DELEVAN DROSSEL1025-68 

L133 LD 100 UH10%8,OOOHMO,084A 
CHOKE 
DELEVAN DROSSEL1025-68 

L140 LD 0,33UH10%O,220HMO,B30A 
CHOKE 
DELEVAN DROSSEL1025--08 

L145 LD 470 UH10%42,OOHMO,036A 
CHOKE 
DELEVAN DROSSEL1025-84 

Sachnummer 
Stock No. 

801.6422 

802.7474 
801. 6422 

LD 067.2805 

LD 067.2786 

LD 067.2786 

LD 067.2786 

LD 067.2805 

801. 6422 

802.7422 
801. 6422 

LD 067.2786 

LD 067.2763 

LD 067.2763 

801. 6422 

802.7516 
801.6422 

LD 067.2763 

LD 067.2870 

LD 067,3101 

LD 067.3101 

LD 067.2805 

LD 067.3182 

enthalten in 
contained in 

802.6455 

802.6455 

802,6455 

803 6020. 01 SA BL12_": 



Kennzeichen 
Component No. 

L146 

L163 

L166 

L173 

LIB3 

L230 

L255 

L259 

N120 

N130 

N165 

N190 

N195 

N220 

N260 

N300 

N400 

N500 

09~_nn2f;-11Rf'; 

Benennung/Beschrei bung 
Designation 

LD 470 UHIO%42,OOHMO,036A 
CHOKE 
DELEVAN DROSSELI025-84 
LD 470 UHIO%42,OOHMO,036A 
CHOKE 
DELEVAN DROSSELI025-84 
LD 39D urllO%35,DOHMO,040A 
CHOKE 
DELEVAN DROSSELI025-82 
LD 470 UHIO%42,OOHMO,036A 
CHOKE 

i DELEVAN DROSSELI025-84 
LD 470 UHIO%42,OOHMO,036A 
CHOKE 
DELEVAN DROSSEL1025-84 
LD 15,OUHIO%2,800HMO,157A 
CHOKE 
DELEVAN DROSSEL1025-48 
LD 220 UHIO%21,OOHMO,052A 
CHOKE 
DELEVAN DROSSELI025-76 
LD lO,OUHIO%3,3DOHMO,144A 
CHOKE 
DELEVAN DROSSEL1025-44 

EM OM350 ANTENNEN-VERST 
~_~TENNA .~LIFIER 

VALVO OM350 
EM OM350 ANTENNEN-VERST 
ANTENNA AMPLIFIER 
VALVO OM350 
EM OM350 ANTENNEN-VERST 
ANTENNA AMPLIFIER 
VALVO OM350 
EO LM124J 4XL.P.OPAMP 
OPERATIONAL AMPLIFIER 
NSC LM124J 
BO LF156J BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF156J 
BO LF156J BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF156J 
BO LM311N COMPAR 
COMPARATOR 
NSC LM311N 
BM OM345 ANTENNEN-VERST 
ANTENNA AMPLIFIER 
VALVO OM345 
BO LF156J BIFET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF156J 
BL MCI0116L 3XL. RECEIV 
LINE RECEIVER 
MOTOROLA MC10116L 

Sachnummer 
Stock No, 

LD 067.3182 

LD 067. 3lB2 

LD 067.3176 

LD 067.3182 

LD 067.3182 

LD 067.3001 

LD 067.3147 

LD 026.4184 

BM 334.4953 

BM 334.4953 

BM 334.4953 

300.6353 

BO 645.7251 

BO 645.7251 

BO 394.8755 

BM 285.1596 

BO 645.7251 

BL 282.3275 

enthatten in 
contained in 

803.6020 01 SA BL13+ 



Kennzeichen I 
Component No. 

PI 

P2 

P3 

P5 

P6 

Pll 

P12 

1"48 

Benennung/Beschreibung 
Designation 

VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

Sachnummer 
Stock No. 

VL 088.4542 

VL 088.4542 

VL 088.4542 

VL 088.4542 

VL 088.4542 

VL 088.4542 

VL 088.4542 

VL 088.4542 

R12 RL O,35W 2,21KOml+~l%TK50 RL 082.2477 
RESISTOR 
DRALORIC. SMA 0207/2,21K-F-' 

R25 RG 46,4 OHM+-2%TK200 1206 006.8803 
CHIP RESISTOR 
DRALORIC CGB3216 46,40HM2% TK 

R26 RG 10 KOHM+-1%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

R27 RG 825 OHM+-1%TK1DO 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 

R30 RL O,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R35 RL O,35W 2,74KOHM+-1%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 

R40 RL 0,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R41 RL 0,35W 562 OHM+-l%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/56Zv.u·, .-

R42 RL 0,35W 68,1 OHM+-l%TK50 RL 082.9636 
RESISTOR 
DRALORIC SMA0207/68,lOHM"F D 

R43 RL O,35W 3,24KOHM+-I%TK50 RL 082.6843 
RESISTOR 
DRALORIC SMA0207/3,24K-F-D 

enthalten in 
contained in 

803.6020 i 01 SA BL14+ 



Kennzeic:nen Be nen n un g/Besch re i bun 9 Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R44 RL O,35W 332 OHM+-l%TK50 RL 083.0255 
RESISTOR 
DRALORIC SMA0207/3320HM-F-

R45 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R47 RL O,35W 3,32KOHM+-l%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R4S RL 0,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R49 RS O,5W500 OHM+-I0%lOXI0X RS 247.7878 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-501 

R50 RL O,35W 681 OHM+-1%TK50 RL 083.0490 
RESISTOR 
DRALORIC SMA0207/6810HM-F-

R56 RG 10 KOHM+-l%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

R57 RG 825 OHM+-l%TK100 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 

R60 RL O,35W lKOHM+-l%TK50 RL 082.2160 
RESISTOR 
DRJ..LORIC S1><-'\.0207/1K-F-C 

R65 RL 0, 35W 2,74KOHM+-1%TK50 RL 083.0926 
RESISTOR 
DRALORIC SMA0207/2,74K-F-D 

R70 RL 0, 35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R71 RL 0,35W 562 OHM+-1%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/5620HM-F-D 

R72 RL 0,35W 56,2 OHM+-1%TK50 RL 082.9571 
RESISTOR 
DRALORIC SMA0207/56,20HM-F D 

R75 RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R77 RL O,35W 3,32KOHM+-l%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R78 RL 0,35W 1KOHM+-l%TKSO RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R79 RS 0,5WSOO OHM+-10%10XIOX RS 247.7878 
CERMET POTENTIOMETER T 
BOURNS 3386F-1-501 

R86 RG 10 KOHM+-1%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

R87 RG 825 OHM+-1%TKI00 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 82S0HM F T 

803.6020 01 SA BL15+ 
MlFi nn:H,-11RR 



Kennzeichen 
Component No. 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

R90 RL O,3SW lKOHM+-1%TKSO RL 082.2160 
RESISTOR 

. DRALORIC SMA0207/1K-F-C 
R95 RL O,35W 2,74KOHM+-l%TK50 RL 083.0926 

RESISTOR 
D~~LORIC SMA0207/2,74K-F-D 

RIOO RL 0,3SW lKOHM+-l%TKSO RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RIOI RL O,35W 562 OHM+-l%TK50 RL 083.0461 
RESISTOR 
DRALORIC SMA0207/5620HM-F-

RI02 RL O,35W 56,2 OHM+-l%TKSO RL 082.9571 
RESISTOR 
DRALORIC SMA0207/56,20HM-F D 

RI05 RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

RID7 RL 0,35W 3,32KOHM+-l%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

RID8 RL O,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RI09 RS 0,5W500 OHM+-IO%10X1DX RS 247.7878 
CERMET POTENTIOMETER T 
BOUP~S 3386F-I-501 

RI16 RG 825 OHM+-l%TK100 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 

R120 RL 0,35W 100 OHM+-l%TK50 RL 082.6543 
METALFILM-RESISTOR 
DRALORIC SMA0207/100mvt"·r 

R121 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 1470HM2% ~K 

R122 RG 100 OHM+-l%TK100 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 1000HM F T 

R123 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORI C eGB 3216 14 7 OHM2 % :K 

R130 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 14 70HM2% ~K 

R132 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORI C CGB 3216 14 7 OHM2 % ~K 

R133 RL O,35W 162 OHM+-1%TK50 RL 082.9971 
RESISTOR 
DRALORIC SMA0207 /16?1 ~ 

R134 RG 75,0 OHM+-l%TK100 1206 RG 006.8855 
CHIP RESISTOR 
DALE CRCW1206 75,OOHM " T 

R135 RG 237 OHM+-2%TK200 1206 006.8978 
CHIP RESISTOR 
DRALORIC CGB3216 2370HM2% ~K 

enthahen in 
contained in 

803.6020,01 SA BL16+ 



contained in 

RHO RG 422 OHM+-2%TK200 1206 006.9039 
CHIP RESISTOR 
DRALORIC CGB3216 4220HM2% K 

R141 RG 100 OHM+-l%TK100 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 1000HM F m , 

I R142 RG 75,0 OHM+-l%TKI00 1206 RG 006.8855 
CHIP RESISTOR 
DALE CRCW1206 75,OOHM T 

R157 RL O,35W 27,4KOHM+-l%TK50 RL 082.2583 
RESISTOR 
DRALORIC SMA 0207/27,4K-F-

R159 RG 10 KOHM+-l%TKI00 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

R160 RG 10 KOHM+-l%TKI00 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

R161 RG 237 OHM+-2%TK200 1206 006.8978 
CHIP RESISTOR 
DRALORIC CGB3216 2370HM2% K 

R162 RG 100 OHM+-l%TK100 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 1000HM F T 

~ R163 RG 75,0 OHM+-l%TK100 1206 RG 006.8855 > 
2 CHIP RESISTOR ~ 

:' ~ DALE CRCW1206 75,OOHM .~ T '! 
R166 RL 0,35W 221 OHM+-l%TK50 RL 083.0084 .. . 

RESISTOR , , 
DRALORIC SMA0207/2210HM-F-

R167 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 1470HM2% K 

R16S RG 38,3 OHM+-2%TK200 1206 006.8784 
CHIP RESISTOR 
DRALORIC CGB3216 38,30HM2% TK 

R169 RG 147 OHM+-2%TK200 1206 006.8926 
CHIP RESISTOR 
DRALORIC CGB3216 1470HM2% K 

R170 RG 10 KOHM+-l%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 lO,OKOHM FT 

Rl71 RG 10 KOHM+-l%TKlOO 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

Rl72 RG 100 OHM+-1%TKI00 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 lOOOHM F T 

R173 RG 75,0 OHM+-l%TKI00 1206 RG 006.8855 
CHIP RESISTOR 
DALE CRCW1206 75,OOHM T 

RIS0 RG 10 KOHM+-l%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

RIBl RG 10 KOHM+-1%TKI00 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 

803.6020]01 SA BL17+ 
095.0026-1186 



Kennzeichen 
Component No. 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

R182 RG 100 OHM+-l%TK100 1206 RG 006.8884 
CHIP RESISTOR 
DALE CRCW1206 1000HM F T 

R183 RG 75,0 OHM+-1%TKI0D 1206 RG 006.8855 
CHIP RESISTOR 
DALE CRCW1206 75,OOHM T 

R190 RG 1000 OHM+-1%TKI00 1206 RG 006.7271 
CHIP RESISTOR 

SIS/TO 
R194 
R195 

Rl96 

R210 

R211 

R221 

R222 

R223 

R225 

R226 

R230 

R231 

R233 

R234 

R235 

R236 

DALE CRCW1206 1,OKOHM T 

RG 10 KOHM+-l%TKlOO 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 
RG 10 KOHM+-l%TK100 1206 RG 007.0793 
CHIP RESISTOR 
DALE CRCW1206 10,OKOHM FT 
RL 0,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 4,75KOHM+-1%TK50 RL 083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 
RL 0,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 1,82KOHM+-l%TK50 RL 082.2277 
RESISTOR 
DRALORIC SMA0207/1,82K-P-C 
RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W lO,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/1DK-F-D 
RL 0,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL O,35W 150 OHM+-l%TK50 RL 082.9942 
RESISTOR 
DRALORIC SMA0207/1500HM-F-) 
RL O,35W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-C 
RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-1 

enthalten in 
contained in 

803.6020 01 SA BL18+ 
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Kennzeichen 
Component No. 

R249 

R250 

R251 

R252 

R253 

R254 

R255 

R256 

R257 

R258 

R259 

R260 

R261 

R262 

R263 

R264 

R265 

R266 

R267 

Benennung/Beschreibung 
Designation 

RL O,35W 100 OHM+-l%TK50 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F­
RL O,35W 2,21KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA 0207/2,21K-F­
RL O,35W lKOHM+-l%TK50 
RESISTOR I 
DRALORIC SMA0207/1K-F-C 
RL O,35W 475 OHM+-l%TK50 t 
RESISTOR 
DRALORIC SMA0207/4750HM-F­
RL O,35W 2,21KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA 0207/2,21K-F­
RL O,35W 2,21KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-r 
RL O,35W 150 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1500HM-F-D 
RL O,35W 6,81KOHM+-l%TK50 
RESISTOR· 
DRALORIC SMA 0207/6,BIK-F­
RL O,35W 1,82KOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1,82K-F-C 
RL O,35W 100 OHM+-l%TK50 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F­
RL 0,35W 274 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/2740HM-F-D 
RL O,35W 3,92KOHM+-l%TK50 
RESISTOR 
RES ISTA MK2 
RL O,35W 3,92KOHM+-l%TK50 
RESISTOR 
RESISTA MK2 
RL O,35W 475 OHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/4750HM-F-P 
RL O,35W lO,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 
RL O,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W lKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/1K-F-C 
RL 0,35W 100 OHM+-l%TK50 
METALFILM-RESISTOR 
DRALORIC SMA0207/100/HM-F­
RL O,35W 10,OKOHM+-l%TK50 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

. 

Sachnummer 
Stock No. 

RL 082.6543 

RL 082.2477 

RL 082.2160 

RL 083.0390 

RL 082.2477 

RL 082.2477 

RL 082.9942 

RL 082.2560 

RL 082 .. 2277 

RL 082.6543 

RL 083.0178 

RL 083.1039 

RL 083.1039 

RL 083.0390 

RL 083.1297 

RL 082.2160 

RL 082.2160 

RL 082.6543 

RL 083.1297 

enthalten in 
contained in 
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Kennzeichen Benennu ng/Beschreibung Sachnummer enthalten in 
Component No. Designation Stock No. contained in 

R300 RL O,35W 221 OHM+-l%TK50 RL 083.0084 
RESISTOR 
DRALORIC SMA0207/22 

R303 RG S2,5 OHM+-l%TK100 1206 RG 006.BS61 
CHIP RESISTOR 
DALE CRCW1206 82,50HM T 

R310 RL 0,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

""'''''l"'l ., RL 0,35W lKOHM+-l%TK50 RL 082.2160 L\..1.J....L 

RESISTOR 
DRALORIC SMA0207/1K-F-C 

R312 RL 0,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R315 RL O,35W 681 OHM+-l%TK50 RL 083.0490 
RESISTOR 
DRALORIC SMA0207/6810HM 

R316 RL 0,35W 1,50KOHM+-l%TK50 RL 083.0732 
RESISTOR 
DRALORIC SMA0207/1,50K-F-D 

R320 RL O,35W 475 OHM+-l%TK50 RL 083.0390 
RESISTOR 
DRALORIC SMA0207/4750HM-F-

R333 RL O,35W 2,21KOHM+-1%TK50 RL 082.2477 
RESISTOR 
DRALORIC SMA 0207/2,21K-F-

R334 RL 0, 35W 4,75KOHM+-1%TK50 RL ·083.1097 
RESISTOR 
DRALORIC SMA0207/4,75K-F-D 

R358 RL 0, 35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R400 RL O,35W lKOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

R402 RL O,35W 10,OKOHM+-1%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R403 RL O,35W 10,OKOHM+-l%TK50 RL 083.1297 
RESISTOR 
DRALORIC SMA0207/10K-F-D 

R405 RL 0,35W 1KOHM+-1%TK50 RL 082.2160 
RESISTOR 
DRALORIC SMA0207/1K-F-C 

RHO RL 0, 35W 27,4KOHM+-l%TK50 RL 082.2583 
RESISTOR 
DRALORIC SMA 0207/27,4K-

R411 RL O,35W 3,32KOHM+-1%TK50 RL 083.0990 
RESISTOR 
DRALORIC SMA0207/3,32K-F-D 

R425 RL 0, 35W 15,OKOHM+-l%TK50 RL 083.1400 
RESISTOR 
DRALORIC SMA0207/15K-F-D 

R428 RL 0, 35W 1, 82KOHM+-1%TK50 RL 082.2277 
RESISTOR 
DRALORIC SMA0207/1,82K-F-C 



Kenm:eichen 
Component No. 

Benennung/Beschreibung 
Designation 

Sachnummer 
Stock No. 

R500 RG 681 OHM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 

iBIS/TO 
R5D4 
R510 

R511 

R520 

R521 

R522 

R523 

R524 

R530 

R570 

R571 

R601 

R602 

R603 

V12 

V21 

V30 

V40 

DALE CRCW1206 6810HM F T 

RG 681 OHM+-l%TKlDO 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F T 
RG 681 OHM+-1%TKI00 1206 RG 006.9080 

I CHIP RESISTOR 
DALE CRCW1206 6810HM F T 
RG 1,78KOHM+-2%TK200 1206 007.0006 
CHIP RESISTOR 
DRALORIC CGB 3216 1,78KOHM 2% 
RG 681 OHM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F T 

! RG 681 OHM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F T 
RG 681 OHM+-l%TK100 1206 RG 006.9080 
CHIP RESISTOR 
DALE CRCW1206 6810HM F T 
RG 1,47KOHM+-2%TK200 1206 006.9980 
CHIP RESISTOR 
DRALORIC CGB 3216 1,47KOHM 2% 
RG 3,83KOHM+-2%TK200 1206 007.0693 
CHIP RESISTOR 
DRALORIC CGB 3216 3,83KOHM 2% 
RG 8,25KOHM+-l%TK100 1206 RG 007.0770 
CHIP RESISTOR 
DALE CRCW1206 8,25KOHM FT 
RG 825 OHM+-l%TK100 1206 RG 006.7259 
CHIP RESISTOR 
DALE CRCW1206 8250HM F T 
RG 1000 OHM+-l%TK100 1206 RG 006.7271 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM ~ T 
RG 100D OHM+-l%TK100 1206 RG 006.7271 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM Ie T 
RG 1000 OHM+-l%TK100 1206 RG 006.7271 
CHIP RESISTOR 
DALE CRCW1206 1,OKOHM " T 

AE BZX79/C5Vl 0,5W Z-DI 
ZENER DIODE 
VALVO BZX79/C5Vl 
AE BB405B 11/ 2PF cor 
TUNING DIODE 
VALVO BB405B 
AK BFR96 NPN 15V 75MA 
TRANSISTOR 
VALVO BFR96 
AK BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 

AE 012.2449 

AE 596.6839 

AK 093.2738 

010.4444 

enthatten in 
contained in 
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I ··;(.li21 
Kennzeichen Benennung/Seschreibung 

Component No. Designation 

V45 AK BC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 

V48 AK BC253C PNP 25V lOOMA 
TRANSISTOR 
INTERMETAL BC253C 

V50 AK BC253C PNP 25V lOOMA 
TRANSISTOR 
INTERMETAL BC253C 

V51 AE BB405B 11/ 2PF CDr 
TUNING DIODE 
VALVO BB405£ 

V60 AK BFR96 NPN 15V 75MA 
TRANSISTOR 
VALVO BFR96 

V70 AK BC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 

V75 AK EC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 

V7B AK EC253C PNP 25v 100MA 
TRANSISTOR 
INTERMETAL EC253C 

VBl AE EB405B 11/ 2PF CDr 
TUNING DIODE 
VALVO B£405E 

V90 AK BFR96 NPN 15V 75MA 
TRANSISTOR 
VALVO BFR96 

Vl0a AK BC173C NPN 25V lOOMA 
TRANSISTOR 
INTERMETAL BC173C 

VI0S AK EC173C NPN 2SV 100MA 
TRANSISTOR 
INTERMETAL EC173C 

VI0S AK EC253C PNP 25V lOOMA 
TRANSISTOR 
INTERMETAL EC253C 

Vl15 AD EAV99 2X70V 0,1 A UDI 
DIODE 
VALVO BAV99 

V145 AD EAV99 2X70V 0,1 A UDl 
DIODE 
VALVO BAV99 

V146 AD BAV99 2X70V 0,1 A UDl 
DIODE 
VALVO BAV99 

V147 AD BAV99 2X70V 0,1 A UDl 
DIODE 
VALVO BAV99 

V163 AD BAV99 2X70V 0,1 A UDl 
DIODE 
VALVO BAV99 

V170 AD IN4448 7SV O,lSA UDl 
DIODE 
TEXAS INST IN4448 GEGURTET 

····L .................. . 
. .$.a'Cn:nUr.rH:n'er 
St~~'k ':r;k 

8.03 .... ;;0 tb '. 01 SA 

Sachnummer 
Stock No. 

010.4444 

010.2829 

010.2829 

AE 596.6839 

AK 093,2738 

010.4444 

010.4444 

010.2829 

AE 596.6839 

AK 093.2738 

010.4444 

010.4444 

010.2829 

911.0092 

911. 0092 

911.0092 

911. 0092 

911. 0092 

AD 012.0700 

enthalten in 
contained in 
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5 Service Manual for DTMF Decoder Option eM-51l 
(See circuit diagram 803.4627 S) 

5.1 Function Description 

This option processes double-tone sequences to DTMF. The received 
sequences are already decoded as they enter and the resul t is 
stored until called for processing by the microprocessor. The 
following criteria must first be entered: 

a) - EST mode (early steering): 
fast decoding without tone duration check 

- STD mode (steer ing delayed) : 
normal decoding with suppression of too short tones 

b) Number of tones in the expected sequence 

A tone sequence can then enter the decoder via the input ampli­
f ier D1 (G = 0.5, 1, 2) where it is immediately decoded into a 
4-bit wide word per tone. The decoder generates a data change 
pulse each time a word appears. This pulse acts on the clock in­
put of shift register 020 (4 bit wide, 80 bit long) via switches 
03, 030 and pulse shaper 025. Thus the word which has just been 
decoded is transferred to the shift register with each data 
change pulse. 

Each data change pulse also increments the counter 023 which is 
blocked via switch 024 when the programmed length of the sequence 
has been reached. The flags TFOK and SCINT are then set to inform 
the microprocessor that the entered tone sequence has reached the 
expected length (interrupt poss ibil i ty). Further information is 
available to the microprocessor by interrogating D22: 

a) "Tone sequence running" is signalled at D22/5 by monoflop 025 
by a Low level. The time constant has been selected such that 
it is retriggered by each data change in a valid sequence but 
drops out following an (invalid) pause of 700 ms. 

b) If a further tone does not occur within 700 ms of the last 
tone, a High level at D22/5 and 6 signals that the tone se­
quence is finished. 

The tone data are now present at the first locations of shift re­
gister D20. They must be completely shifted through by the micro­
processor before they can be read. This is carried out with the 
decoder deactivated (06 and D7 High, only High levels are shif­
ted). With each sh ift pulse, the word present at the output of 
020 is transferred in parallel to register D22 for serial output 
and the next word from 020 is shifted following the elapse of the 
time constant of D25 (1 ~s). Thus 4 tone data and 3 sequence data 
are present with each serial output from D22 to the microproces­
sor. 

803.4610.02 5.1 E-1 



5.2 Testing and Adjustment 

The module cannot be adjusted. The following tests can be carried 
out. 

5.2.1 Recording Status 

D9/14 " H 
010/13" L 
D10/12" L 

5.2.1.1 programming the Tone 

D9/ 5 6 7 Number of 
double tones 

L L L 3 
H L L 4 
L H L 5 
H H L 6 
L L H 7 
H L H 8 
L H H 9 
H H H 10 

5.2.1.2 Input Amplifier 

Sequence Length 

At P3: input signal (tone sequence) ampl if ied by factor G 

D9/4 

L 
L 
H 

D1 0/11 

L 
H 
L 

G 

0.5 
1 
2 

5.2.1.3 Decoder Selection 

09/12 09/13 Signal 

H H Double-tone sequence at P9 

803.4610.02 5.2 E-1 



5.2.1.4 Decoder 

5.2.1.4.1 Oscillator Frequency 

At D5/8: sinewave signal, f = 3.57 MHz 

5.2.1.4.2 Output Code 

At 
Pl1 (LSa) 

[ 
P12 
P13 
P14 (MBS) 

Bit pattern associated with each tone in a sequence, Hand L de­
pending on standard. . 

DTH!!' code 

fLow fHigh Character Output code 
Q4 Q3 Q2 Q1 

[ Hz 1 [Hz 1 14 13 1 2 11 Pin 

6 9 7 1 2 0 9 1 (2) 0 0 1 
6 9 7 1 3 3 6 2 (2) 0 1 0 
6 9 7 1 4 7 7 3 0 0 1 1 
7 7 a 1 2 0 9 4 0 1 0 0 
7 7 0 1 3 3 6 5 Q) 1 0 1 
7 7 0 1 4 7 7 6 Q) 1 1 \1) 

8 5 2 1 2 0 9 7 (2) 1 1 1 
8 5 2 1 3 3 6 8 1 III 0 III 
8 5 2 1 4 7 7 9 1 III 0 1 
9 4 1 1 3 3 6 0 1 III 1 (1) 

9 4 1 1 2 0 9 '" 1 III 1 1 
9 4 1 1 4 7 7 "* 1 1 \1) 0 
6 9 7 1 6 3 3 A 1 1 0 1 
7 7 0 1 6 3 3 B 1 1 1 \1) 

8 5 2 1 6 3 3 C 1 1 1 1 
9 4 1 1 6 3 3 D Ql 0 0 0 

5.2.1.5 Data Change 

At P10: One TTL pulse per tone 

D10/4 = H ,(EST mode): data change before appearance of 
associated 4-bit code at Pl1 to P14 

D10/4 = L (STD mode): data change after appearance of 
associated 4-bit code at pl1 to P14 

At D25/10: as at P10 but pulses of equal duration, T = 1 ps ±50% 

803.4610.02 5.3 E-1 



5.2.1.6 Sequence Control Signals 

TFOK SCINT 
(X 1 • A4 ) (X1.A22) 022/5 022/6 

Standby L L H L 

Tone sequence running L L L L 

Programmed sequence length H H L L 
has been reached 

Tone sequence finished L H H H 

TFOK: H As soon as the programmed number of date changes has 
been reached 

L 700 ms after start of last data change pulse 

SCINT: H As soon as the programmed number of data change pul­
ses has been reached 

L With strobe for 08, D9, D10 

700 IDS after start of last data change pulse 022/5: H 
L As soon as a data change arrives and retriggering of 

D25 takes place with further data change 

022/6: H 

L 

700 IDS after start of last data change pulse if the 
programmed number of data changes has been reached 
With strobe for D8, D9, D10 

5.2.2 Read Status 

D9/14 "' L 
D10/13 = H 
D10/12 = H 

At X1.B4 (DATIN): 

Sequentially read tone data 

with each piS from microprocessor to X1.B8: 

4 tone data (MSB first), 
3 sequence data ("SCINT", "Counter Reset" and "Tone sequence 

finished") • 

803.4610.02 5.4 E-1 
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Kennzeichen 
Component No. 

t1 

C2 

C5 

t6 

C7 

(;8 

(;9 

1:20 

1:24 

1:26 

C27 

C28 

(29 

(30 

(40 

1:41 

p,;z Datum 
Date 

12 0486 

Schaltleillist. lOr 
Parts list for 
EE DTMF-AUSWERTER 
OTl'lf DECODER 

BenennunglBeschreibung 
Designation 

tK 100NF+-5Z63V5RM MKT 
CAPACITOR 
WIMA MKS/2/63/0,1UF/SZ 
CK 100NF+-5Z63V5RM MIT 
CAPACITOR 
WIMA MK5/2/63/0.1UF/5Z 
CC 1NF+-10Z63V K2000 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 1NF+-10Z63V K2000 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CC 1NF+-10Z63V K2000 
CERAMIC CAPACITOR 
VALVO 2222 63051 102 
CK 100NF+-5%63V5RM ~KT 
CAPACITOR 
WIMA MKS/2/63/0,1UF!5Z 
CC Z20PF+-2Z6X7N750 
CAPACITOR 
VALVO 2222 678 58221 
CC 220PF+-2%6X7N750 
CAPACITOR 
VALVO 2222 678 58221 
CK 100Nf+-5%63VSRM MKT 
CAPACITOR 
WIMA MKS/2/63/0,1UF/5% 
CK 1DDNF+-5Z63V5RM MKT 
CAPACITOR 
WIMA MKS/2/63!0.1UF/5% 
CK 'DONF+-5Z63V5AM MKT 
CAPACITOR 
WIMA MKS/2/63ID.1UF/5% 
CK 100NF+-S%63VSRM MKT 
C ApACI TO R 
WIMA MKS/2/63/D,1Uf/5% 
CE 2,2UF-10+50% 63V 9X'3 
ELECTROLYTIC CAPACITOR 
ROEDERST ELKO EK 2/63 
CK 100Nf+-5Z63V5RM MKT 
CAPACITOR 
WIMA MK5/2/63/0,1U'15% 
CK 'OONf+-5Z63V5RM MKT 
CAPAC ITOR 
WIMA MK5/2/63/0.1UF/5% 
CK 100NF+-5%63V5RM MKT 
CAPACITOR 
WIMA MKS/2!63/0.1UF/5% 
CE 100UF+-20%25v 8RDX9,5 
ELECTROLYTIC CAPACITOR 
MATSUSHITA ECE-A1ESS-101 
CE 22UF-10+S0% 63\1 9x13 
ELECTROLYTIC CAPACITOR 
ROEDERST EK 00 C8 222 J 

Sachnummer 
Stock No. 

Blatt I" 

Page 

!Hi3.4627.01 SA d 
Sachnummer 
Stock No. 

CK 099 ~2930 

CC 022.m'84 

CC 022.0784 

0: 099.2930 

CC 087 ~6941 

CC 087.6941 

CK 099.2930 

CK 099.2930 

CK 099.2930 

CE 022.7637 

CK 099.2930 

CK 099.2930 

CK 099.2930 

803.0580 

CE 006.7120 

enthalten in 
contained in 



Kennzeichen 
Component No. 

<:42 

C43 

Ct.4 

BISITO 
1.41 
C71 

1>1 

1>2 

1)3 

1>5 

1)6 

D8 

09 

1>10 

1)20 

022 

1>23 

024 

DZ5 

A:z. Datum 
Date 

Schaltteilliste liir 
Parts list for 
EE OTMf-AU5WERTER 
OTMF DECODER 

BenennunglBeschraibung 
Designation 

CC 2:20PF+-2%6X7N750 
CAPACITOR 
VALVO 2222 678 58221 

80 LF156J BHET OPAMP 
OPERATIONAL AMPLIFIER 
MOTOROLA LF 156 J 
BJ TL601CP 2)( ANALOGSCH 
ANPILOG SWITCH 
TEXAS TL601CP 
BL CD4052BE 2X4Ctl.MUX 
MUL TIPLEXER/O EMULTIPLEXER 
M010ROLA MC14052BCP 
BO MT8870SE OTMF RECEIVER 

DTMF RECEIVER 
MITEL MT8870BE 
81... SN74L5253N 2X4TO-1 MUX 
DUAL MULTIPLEXER 
TEXAS SN74LS253N 
BL SN74LS253W 2)(410-1 ~ux 
DUAL MULTIPLEXER 
TEXAS SN74LS253N 
BL CD4094BF 8BIT SH.RES 
SHIfT REGISTER 
RCA CD4094SF 
ElL Co4094BF B8lT SH.RES 
SHI FT REGISTER 
RCA CP4094SF 
8L CD40948f 8BIT SH.REG 
SHIfT REGISTER 
RCA CP40948f 
Bt AM2847PC 4X80B.SREG 
QUAD 80B. SHIFTREGISTER 
AMP AM2847PC 
HL CD4021BE 8BIT SH.REG 
SHIFT REGISTER 
RCA Co40218E 
BL CD4017BF DEC.COUNTER 
COUNTER 
RCA CD4017BF 
BL CD4051BE 8CH. MUX 
MULTIPLEXER 
RCA CD4051BE 
BL MC14528sCp 2X MONOfLOP 
MONOSTABlE MUlTIVIBRATQR 

I SSS SCl4528BE 

I 

Sachnummer 
Stock No. 

Blatt ! 
Page 

803.4627.01 SA 2: 

Sachnummer 
Stock No. 

803.0580 

CK 099.2930 

CC 087.6941 

80 645 ~ 7251 

Bl 243~1200 

803.0744 

803.0738 

BI.. 418.0064 

enthalten in 
contained in 

I 
803.0750 I 

BL 086.7096 

Bl 339.4174 

BL 086.7315 
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Az. Datum 
Date 

Schalttei11ist. fUr 
Parts Ii.t for 

RCHI:IE&~ EE DTMF-AUSWEATER 
DTMF DECODER 

Kennzeichen 
Component No. 

026 

030 

0100 

1'2 

1'3 

1'5 

BBIT() 
PH 

R1 

R2 

R3 

Rio 

R8 

R9 

Rl0 

Al1 

R12 

R13 

114 

12 0486 

BenennunglBeschreibung 
Designation 

Bl C~4013BF 2XD FLIPFL 
Fl.IPFlOP 
RCA CD4013BF 
BJ TL601CP 2X ANALOGSCH 
ANALOG SWITCH 
TEXAS Tl601CP 
Bl CD4052BE 2X4CH_MUX 
MULTIPLEXER/DEMULTIPLEXER 
MOTOROLA Mc14052BCP 

ilL WIRE-WRAP PIN 
BERG NRa 75 4Q3-001 
ilL WIRE-WRAP PIN 
BERG NR. 75 403-001 
III WIRE-WRAP PIN 
BERG NR. 75 403-001 

ER 560KHZKERAMIKRESONATOR 
560KHZ CERAMIC RESONATOR 
MURATAERIE CSB560P 
EQ 3,579545MHZ eL30 HC43U 

Sachnummer 
Stock No. 

Vl 088 a4507 

ilL 088.4507 

III 088.4507 

EQ 091.0396 

RL O,35W 10,OKOHM+-l%TK50 Rl 083.1297 
RESISTOR 
DRALORIC SMA0207/10K=F-D 
i'lL O,35W 4.99KOHM+-1ZTK50 Rl 083.1116 
RESISTOR 
DRAlOAle SMA0207/4,99K-F-D 
Rl D,35W 1D,DKDHM+-1ZTK5D Rl 083.1297 
RESISTOR 
DRAlORIC SMA0207/10K-F-D 
RN 5X3,9KOHM+-2%SIl 6 H5 RN 317.9273 
RESISTOR NETW()RK 
BOURNS 4306R-101-392 
RL O,35W2,OOMOHM+-1%TK50 ilL 099.8167 
METALFILMRESISTOR 
RESISTA MK2 2,OOMOHM 1% T 50 
RL 0,35W 1MOH~+-1%TK50 RL D82.7862 
RESISTOR 
DRAlORIC SMA0207/1M-f-D 
RL 0,3SW2,00MOHM+-1%TK50 Rl 099.8167 
METALFILMRESISTOR 
RESISTA MK2 2,00MOHM 1% T 50 
RL O,35W2,00MOHM+-1ZTK50 i'lL 099.8167 
METALfILMRESISTOR 
RESISTA MK2 2,OOMOHM 1% T 50 
Rl O.35W 221 KOHM+-1ZTK50 RL 083.2270 
RESISTOR 
DRALORIC SMA0207/221K-f-C 
RL 0,35W 10DKOHM+-1%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207/100K-F-C 
RL O,35W 100KOHM+-I%TK50 RL 082.1764 
RESISTOR 
DRALORIC SMA0207'100K-F-C 

Sachnummer 
Stock No. 

I Blatt 
Page 

:3 
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Kennzeichen 
Component No. 

R15 

1'16 

H20 

1'130 

1'135 

1'140 

R42 

1'143 

R44 

R45 

FllO 

III 00 

R110 

v1 

liZ 

\/3 

V4 

p.z Datum 
Date 

Schaltteilliste fUr 
Parts ustlor 

Sachnummer 
Stock No. 

Blatt ! 
EE DTMf-AUSWERTER 
DTMF DECODER 803.4627.01 SA 

pa
g

: t 

BenennunglBeschreibung 
Designation 

Rl 0,351,1 10,OKOHM+-1%TK50 
RESISTOR 
DRAlORIC SMA0207/1DK-F-D 
Ri.. O,35W 10,OKDHM+-1ZTKSO 
RESISTOR 
DRAlORIC SMA0207!10K-F-D 
Rl O,35W 1MOHM+-1ZTK50 
RESISTOR 
DRALURle SMA0207""-F-D 
RN SX2,2KOHM+-2Z SIl6 H5 
RESISTOR NETWORK 
BOURNS 4306R-101-222 
Hl 0,35W 10,OKOHM+-1%lK50 
RESISTOR 
DRALORIe SMA020111DK-F-D 
IL 0.3SW 1MDHM+-1ZTK5D 
RESISTOR 
DRAlORle SMA0207f1M-F-D 
Il D,35W 10,0 OHM+-1Z1K50 
RESISTOR 
DRAlDRle SMA0207/100HM-F-D 
Al O,3SW20,00 OHM+-1ZTK50 
RESISTOR 
DRAlORIC SMA0207f200HM-F-D 
i'lL O,35W 10.0 OHM+-1ZTK50 
R E51 STOR 
ORALORIC SMA0207!100HM-F-D 
RL O,35W 1D,DKOHM+-1Z1K5D 
RESISTOR 
DRALORle SMA0207!10K-F-D 
RL O,35W20,OO OHM+-1ZTK50 
RESISTOR 
DRAlORIC SMIl:0207/200HM-F-D 
Rl O,35W 10,OKOHM+-1ZTK50 
RESISTOR 
DRALORIC SMA0207/10K-F-Q 
Il 0,35W ZO.OKOHM+-1XTK50 
RESISTOR 
ORAlOIlIe SMA/207/20K-F-C 

Sachnummer 
Stock Ne. 

Rl 083.1291 

Hi.. 083.1297 

Ri.. 082.7862 

RN 504.0174 

Rl 083.1297 

Rl 082.7862 

Rl 082.8852 

I'll 082.9142 

Rl 082.8852 

I'll 083.1297 

Hl 082.9142 

III 083.1297 

Rl 083~1522 

Rl 0,35W2,OOMOHM+-1ITK50 III 099.8167 
METAlFILMRESISTOR 
RESISTA MK2 2,OOMOHM 11 T 50 

AE BZ179/(9\11 0.5W I-DI AE 012.2503 
ZENER DIODE 
VALVO Bzx79/C9V1 
AE BZX79/C3U3 0.5W Z-Dl AE 012.2390 
ZENER i>IOPE 
ITT 1PD3.3 
AE B1X55/C2\17 0B5W I-PI AE 086.8228 
ZENER DIODE 
AEG-TElEF. BZX55!C2v7 
AE BIX55!C2v7 O.5W I-D1 AE 086.8228 
ZENER IlIODE 
AEG-TElEF. BIX55/C2V7 

I 
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J;z Datum 
Data 

Schaltteillisle fur 
Parts list for 

ROHDE&~ EE DTMF-AU5WERTER 
DTMF DECODER 12 0486 

Kennzeichen I3enennungIBeschreibung 
Component No. Designation 

\15 il.D 11'14448 75V 0,1511 UIl! 
DIO!)!:' 
\lAlVO 11'14448 I SIS ITO 

I V8 

X1 FP STECKERL.INDIR.64POLIG 
64-1' IN INSERT 
PANDUIT 100-064-033/999 

%2 FP BUCHSENLEISTE64P.ABGEW 
PANDUIT 100-064-533/999 

)(11 Ff' INDIREKT.STECKERL.36P. 
P IN CONNECTOR 
BERG 75160-102-36 

)(12 FP INO IR E KT ~S TEC KERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 

)('I5A FP INO I REKT .:ST EC KERL.36 P. 
PIN CONNE nOR 
BERG 75160-102-36 

Xi 58 fp INDIREKT.STECKERl.36P. 
PIN CONNECTOR 
BERG 7S 160-102-36 

)(21/\ FP INOIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 7S 160-102-36 

,,"">!In fP INDIREKT$SiECKERLc36P~ A'"tO 

PIN (ONNE eTOR 
BERG 75160-102-36 

)(22 ... FP INDIREKT .STECKERl.36p. 
PIN CONNECTOR 
BERG 75160-102-36 

)(228 FP INDIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 

)(231'1 FP INDIREKT.STECKERL.36P. 
PIN CONNECTOR 
BERG 75160-102-36 

)(238 FP IND IREKT .STECK ERl.36P. 
PIN CONNECTOR 
BERG 75160-102-36 

Sachnummer 
Stock No. 

Blat! 
Page 

803.4627.01 SA 5 

Sachnummer 
Stock No. 

enthalten in 
contained in 

AI> 012.0700 

1'1' 084.6470 

FP 099.0614 I 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

FP 242.3600 

- END E -

a:03.4627~01 SA Bl 5-



Kennzeichen 
Component No. 

V173 

Vl75 

Vl80 

VIB3 

V210 

V211 

V220 

V230 

V232 

V233 

V400 

V401 

V402 

V403 

V412 

V600 

WI 

Xl 

X3 

095.0025-1186 

Benennung/Beschreibung 
Designation 

AD BAV99 2X70V 0,1 A UDI 
DIODE 
VALVO BAV99 
AD BAV99 2X70V 0,1 A UDr 
DIODE 
VALVO BAV99 
AD IN4448 75V O,15A UDI 
DIODE 
TEXAS INST IN4448 GEGURTET 

; AD BAV99 2X70V 0,1 A UDl 
DIODE 
VALVO BAV99 
AD IN4448 75V O,15A UDI 
DIODE 
TEXAS INST IN4448 GEGURTET 
~D IN4448 75V a,15A UDr 
DIODE 
TEXAS INST 1N4448 GEGURTET 
AD IN4448 75V a,15A UDI 

, DIODE 
I TEXAS INST IN4448 GEGURTET 

AX BC173C NPN 25V 100MA 
TRANSISTOR 
INTERMETAL BC173C 
AE BB809 26/ 6PF CDr 
TUNING DIODE 
VALVO BB809 
AD IN4448 75V O,15A UDI 

; DrODE 
TEXAS rNST IN4448 GEGURTET 
AE BAV45 35V PICOAMP.DI 
LOW LEAKAGE DIODE 
VALVO BAV45 
AD IN4448 7SV O,lSA UDI 
DIODE 
TEXAS INST lN4448 GEGURTET 
AD IN4448 75V O,15A UDI 
DIODE 

I 
TEXAS INST lN4448 GEGURTET 
AE BAV45 35V PICOAMP.DI 
LOW LEAKAGE DIODE 
VALVO BAV45 
AE BZX79/CI0 O,5W Z-DI 
ZENER DIODE 
VALVO BZX79/C10 
AD IN4448 75V 0,15A UDl 
DIODE 
TEXAS INST 1N4448 GEGURTET 

DX HF-KABEL 

FP STECKERL.INDIR.64POLIG 
64-PIN INSERT 
PANDUIT 100-064-033/999 
VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

Sachnummer 
Stock No. 

911.0092 

91L 0092 

AD 012.0700 

911.0092 

AD 012.0700 

AD 012.0700 

AD 012.0700 

010.4444 

AE 092.9616 

AD 012.0700 

AE 252.5386 

AD 012.0700 

AD 012.0700 

AE 252.5386 

AE 012.2510 

AD 012.0700 

802.6578 

FP 084.6470 

VL 088.4542 

.,. .... .•.. I 3 

enthalten in 
contained in 

802.6455 

803.6020 01 SA BL23+ 



Kennzeichen 
Component No. 

X6 

BIS/TO 
X9 
X931 

x932 

X939 

XI0A 

X10B 

XI0C 

XllA 

XllB 

XllC 

Zl 

Z4 

Z5 

Z6 

Z7 

095.0026-1186 

Benennung/Beschreibung 
Designation 

VL WIRE-WRAP PIN 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

Sachnummer 
Stock No. 

VL 088.4542 

FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
ANGLE CONNECTOR I 
ROSENBERG R&S-ZCHNG.602.880' 
FJ EINBAUSTECKER SYST.SMB FJ 602.8804 
kL"JGLE CONNECTOR 
ROSENBERG R&S-ZCHNG.602.880 
FJ EINBAUWINKELST. SMC FJ 249.9684 
ANGLE CONNECTOR 
RADIALL R 112 669 
VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 
VL WIRE-WRAP PIN VL 088.4542 
WIRE-WRAP PIN 
BERG NR. 75 403-003 

LD 10GHZ 50DB100VI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DBI00V10A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

, LD 10GHZ 50DBI00VI0A4RDX9 LD 451.4636 
I LEAD THROUGH FILTER 

ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DBI00VI0A4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 
LD 10GHZ 50DBI00VIOA4RDX9 LD 451.4636 
LEAD THROUGH FILTER 
ERIE R&S-ZCHNG.451.463 

enthalten in 
contained in 

- ENDE -

803.6020101 SA BL24-
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5 

S.1 

Service Manual for Autorun Control/printer 
Interface 9Ption eM-BS .... . 
(See circult diagram 803.3320 S) 

Function Description 

When used in conjunction with the CMT, the option enables the 
following functions: 

... Recording of programs and data for complex. programmable rou­
tines . 

... Setup of a Centronics interface, 

... Setup of relay contacts which can be directly set by the user 
via the instrument keyboard. 

The module can be divided into the following functional units 
(see Fig, 5-1): 

.,. RAM 

.. EPROM 

.. Internal interface 

.. Centronics interface 

... Relay group 

.. Battery supply 

803.3314.02 5. 1 B-1 



Data bus 00 to 015 I 

__ Batteryl---I RAM EPROM 

Control bus t t /\ 

Address bus Alto A 14 

Control bus 
~ 

Printer interface Relay interface 
v 

, 
Centronics Relay Relay Relay 
interface 1 2 3 

t f t 
Connector for 
relay contacts 

. 

Fig. 5-1 Block diagram of the complete autorun control 

803.3314.02 5.2 E-1 



5.1 .1 Interface 

The interface between the autorun control and the CMT comprises 
the following signal groups: 

16-bit wide data bus 
14-bit wide address bus 
7-bit wide control bus 

6-bit wide control bus 

3 power supply lines 

] For the memory 

1 For the internal interface 

1 line to measure the battery voltage 

The data and address busses enable communication between the me­
mory on the autorun cont.rol and the controller of the CMT. The 
same applies to the control bus which supplies the memory control 
signals. This bus also contains special selection lines which are 
exclusively used for the memory res of the autorun control. 

The control bus enables the controller to address the Centronics 
interface and the relays via the internal interface. A printer 
can also transmit a BUSY signal to the controller via this bus. 

The three supply lines are used for +5 V, ground and the instru­
ment battery voltage. 

The battery voltage of the autorun control can be checked by the 
instrument via a special line. 

5.1.2 RAM 

The total storage capacity of the RAMs is 16 Kbyte. The circuitry 
used means that 8K words at 16 bit each are available for the 
controller. The RAMs are addressed via special chip select 
lines. The RAMs on the autorun control have a battery back-up. 

5.1.3 EPROM 

The storage capacity of the EPROMs is 32 Kbyte. As far as the 
controller is concerned, th is memory compr lses 16K words at 16 
bit each. The EPROMs are addressed via special chip select lines. 

803.3314.02 5.3 E-l 



5.1.4 Centronics Interface 

This interface is addressed by the controller via a 2-byte se­
r ial-to-parallel converter (shi ft reg ister). One byte prov ides 
the data for the printer. The controller uses one special line to 
inform the printer of the data validity (CENSTR). The BUSY signal 
of the printer is converted in the internal interface circuit in­
to an interrupt signal for the controller and stored. The CENSTR 
signal resets this interrupt signal again. 

Fig. 5 shows the assignment of the individual bits following 
serial-to-parallel conversion. The following signals are used for 
this conversion: 

cps-s 
DO-8 
ABL 

Clock 
Data 
Strobe pulse 

last bit on the First bit on the 
serial data line serial data line 

~ID0ID1 IDZI03ID4!D5ID6!07!R1 IRZIR31x Ix Ix Ix Ix l~ 
'--_______ 11 11 ____ -1 

Data bits for 
Centronics 
interface 

Relay 

control 
bits 

Not used 

Fig. 5-2 Data at the output of the serial-to-parallel interface 

5.1.5 Relay Interface 

As can be seen in Fig. 5-2, the control bits for the 3 relays 
originate in the same shift register which also carries out the 
serial-to-parallel conversion of the data for the printer inter­
face. Thus the clock, data and strobe are also identical with the 
signals in Section 5.1.4. The first 5 bits transmitted on the da­
ta line are not evaluated. 

803.3314.02 5.4 8-1 



5.1 .6 Battery Supply 

A built-in battery buffers the CMOS-RAMs if the module is separa­
ted from the instrument. When connected to the instrument, the 
RAMs of the autorun control are fed by the power pack. With the 
instrument switched off, backup of the instrument and the autorun 
control CMOS-RAMs is handled either by the internal battery or 
the autorun control battery depending on which of the two bat­
ter ies has a higher charge. Both batter ies are used equally if 
the autorun control is left in the instrument. 

5.2 Testing and Adjustment 

Adjustment of the module is not necessary. All tests should be 
carried out using Section 3. 

803.3314.02 5.S E-l 



ROHDE & SCHWARZ 
MONCHEN 

R 29500 BL 2 

Schaltteillisten 
Stromlaufe 
Bestuckungsplane . 
Parts lists 
Circuit diagrams 
Components plans 



AI Datum 
Date 

Schaltteilliste liir 
Parts list for 

Sachnummer 
Stock No. 

Blatt 
Page 

ROHDE&SCHWARZ 12 0387 ED ABLAUFST./DRUCK.INTF. 
AUTO RUN CoNTR!PRINT INTF 803.3320.01 SA 1 

Kennzeichen 
Component No. 

C1 

C2 

C4 

C3 

I)Z 

D5 

Do 

D9 

61 

1<1 

1(2 

BenennunglBeschreibung 
Designation 

CE 22UF-10+501 63V 9113 
ELECTROLYTIC O.pAClTOR 
ROEDERST EK 00 CB 222 J 
CC 220NF+-10150V7K1200VIE 
CERA~IC CAPACITOR 
UNION CARB CK06BX224K 
CE 10UF+-ZOI35V 5RDX5 
ELECTROLYTIC CAPACITOR 
NATION PAN ECE-A1VKS-100 
CC 100NF+-10Z50V5K1Z00VIE 
CAPACITOR 
UNION CARB CK05SX104K 

Be Hf46264LP15 eI<X8B~SRIH\ 
S RA r< 
HITACHI HM6264LP15 
Be HM6264lP15 SKIBS.BRA" 
SR!\M 
HITACHI HM6264LP1S 
BC 027256 PROGRAM. 
PROM 
ENTHAlTEN IN EPROM-SATl 
INCLUDED IN SeT Of EPROM 

I 
803.3866 
Be 027256 PR06RAM~ 
PROM 
ENTHAlTEN IN EPROM-SATZ 
INCLUDED IN SET OF EPROM 
803.3866 
Bl CD4094BE 8BIT SH.RES 
SHIFT RESISTER 
RCA C04094BE 
Bl SN7406N 6XINVERTER 
Ie HEX INVERTER SN7406N 
TEXAS SN7406N 
Bl NM74HC245N eXB.TRANSC 
OCTAL TRI-ST.TRANSCEIVER 
MOTOROLA Mc74HC245N 
BL CD4094BE 8BIT SH.RES 
SHIFT REGISTER 
RCA CI>4094BE 

EB 3,411 lITHIU~-BATTERIE 
II BATTERY 
SAFT lS 3 CNA 

SR 5 II 1XU OIL 
RELAY 
SIEMENS IIZ3100-114305-cOOO 
S R 5 V 1 XU D!l 
RELAY 
SIEMENS 1123100-114305-(000 
SR 5 II 1XU OIL 
RElII'I' 
SIEMENS 1123100-V4305-(000 

Sachnummer 
Stock No. 

803 ~0667 

CC 084.5350 

344.7410 

344.7410 

803.3908 

8L 586.7726 

237.0487 

ElL 571.3242 

565.1687 

SR 340.4551 

SR 340 •. 4551 

Sf( 340.4551 

enthalten in 
contained in 



AI Datum 
Oats 

Schaltteilliste fUr 
Parts li.t for 

Sachnummer 
Stock No. 

Blatt 
Page 

AOHDE&SCH\MARZ 12 0387 
ED ABLAUFST./DRUCK.INTF. 
AUTO RUN CONTR/PRINT INTF 2 

Kennzeichen BenennunglBeschreibung Sachnummer enthaiten in 
Component No. Designation Stock No. contained in 

R1 RL O,3SW 3,32KO""+-1XTK50 RL 083.0990 
RESISTO R 
DRALORIt SMA0207/3,32K-F-D 

112 Rl 0,3S11 1 KOfHH-1 %TKSO i'lL 082.2160 
RESISTOR 
DR'&.lOR Ie SI'''0207l1K-F-( 

R3 i'lL 0,35\/ 4 .. 751(0 HM+-1%TK 5 0 Rl 083.1097 
RE SUiTOR 
Il RAL OR I c: SMA0207J4,75K-f-D 

R4 I RL 0,35W 22,1 KO 1-I"+-1%TI<50 RL 083.1545 

I RESISTOR 
D:RAlORIC S!'A/2G7/22.1K-F-C 

RS III o ,35W 2 .. 211(014"'+-1%11(50 ilL 082 ~24 71 
RESISTOR , 
IIRAlORlC SMA 02Q7I2, 2.1 K-f- I 

1'16 RL 0,35\/ 10,OKDHM+-'ZTK50 RL 083.1297 
RE Sl STOR 
ORALORIC S!ltA0207110K -F-i) 

\/1 AD 1 N4448 75\/ 0,151\ DIH All 012.0700 
DIODE 
TEXAS IN 5T 1 N4448 GEGURTET 

B IS/TO 
V3 
\/4 liE 5082-2800 S C HO TTl<'!' D I liE 012.9066 

[lIOE>E 
HEWLETT-P. 5082-2800 

xi FP STECKERL.IN~IR.64POLIG FP 084.6470 
64-PIN INSERT 
PANcun 100-064-033/999 

)(4 III III RE-WRAP PIN \/L 088.4542 
WIRE-WRAP PIN 
BERG N R. 75 403-003 

)(5 VL WIRE-WRAF PIli! III 088.4542 
lURE-WRAP PIN 
BERG NR. 75 403-003 

)(25 I'M BUCHSENLEISTE 36POL. 375.6550 
CONNECTOR 
Af'1PHEIliOL 57lE-40360-27 CO 

X26 FM WINKElBUCHSEIIIL.9POL. Fr' 243.1346 
fEf'AlE CONN ECTOR 
FCT F9S5-1<45 

l(48 fF' KaRZSCHlUSSBUCHSE FP 491.7042 
SHORTING PLUG 
PI( 452-70302 

)(58 FP KURZSCHlUsseUCHSE FP 49'1.7042 
SHORTING PLUG 
PK 452-70302 

- EIliOE -
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