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General

Serial data transmission to the individual plug-in modules takes
place on three lines: 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.

——ed DATA

1 { g 0 0 L CLGCK

g Lm 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: '

1@ POKE 59259,255 Set user port ‘

20 DIM A(20) Number of individual data bits,
20 in this case

3¢ A{1)y=0:A(2}=1... Define individual data

40 FOR T=1T020
50 POKE 59471,A(I) :] Read in data; .
6@ POKE 59471 ,A(I)+2 Line with significance 2° = DATA,

7% NEXT significance 2! = CLOCK
8@ POKE 59%471,4 Output of STROBE pu%se on line
9p POKE 59471,0:END _J with significance 2

802.2020.52 41 ' E-1
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5 Service Manual for IEC Bus/Control Interface
Option CH-B4
(See circuit dizgram 803.3920 S and block diagram)

5.1 Function Description

This module comprises two subassemblies:

+ IEC-bus interface
+ Relay interface

The IEC~bus interface enables the instrument tc be used ag 3
listener or as a talker together with an IEC-bus controller.,

It is also possible to access the eight relays on the module oy
the CMT. The contacts can be assigned as desired.

803.3914.02 5.1 w4
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Fig. 5-1 Block diagram of the IEC~bus/control interface
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Functiong:

+ Read
+ Write
+ Load IEC~busg Ic

It is possible to set the 1¢ to“a_particular mode using the load
cperation., The internal registers of the 8291a 10 are selected tg
this end via the address lines a1, AZ, A3,

The controller addresses the IC via its select input TE by means
of a gpecial range selection line,.

they are applied to IEC-bus Cutput, Dpata transfer with the
CPU can take place under interrupt control or in pMa mode,

The control bus consistg of three linesg:

CPS~8 Clock

DO-8 Data (relay control)
IEC Strobe pulge

5.2 Testing and Adjustment

The module cannot be adjusted. a1l tests shoulg be carried out
using Section 3,

803.3914.02 3.3 E1
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EX TRIMMUERT /4 SELECTED
B& Ri. 0,33W 2,21K0HM+=1%TK5D RL DBZ2.2477
RESISTOR
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SERVICE INSTRUCTIONS

2nd AF Synthesizer Option CMT-B7
803.2618.02
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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 gynthesizer on the
st modulation generator module (802.5713,02).

A signal with 32 timese the frequency of the required signal is
applied to input PILCP {X1.B22). The level can be adjusted in 256
steps using the D/A converter N8 up to a maximum of 177 Vyne.
The two outputs PILOT (X1.B24) and pILINT (X1.A27) provide sig-
nals for the two function units on the 1gt modulation generator
module: PILOT for the modulation control, PILINT for the AF Syn-—
thesizer for two-tone deneration. :

The option also generates an interrupt signal either at phage
positions 90° and 27(° of the stepped sinewave.

803.2618.02 3.1 B



5.2 Testing and Adjustment

The module need not be adjusted.

BeZol Testing the Input Stage

%1.B22 (PILCP): f = 32 x fpyr, i.e. 640 Hz < £ < 800 kHz,
squarewave voltage (View = 0 V, Vgigh =
100 mV) but distorted above £ » 100 kiz
by series-connected lowpass: Vyayx, remains

at 100 mV.
Pi: PTL signal with £ = 32 x fprg
5.2.2 Adjusting the Sinewave Generator

pD1/3: TTL signal with £ = fp1y

P4: Stepped sinewave (32 steps/period) with £ =
Using R31, adjust peak amplitude to 2.5 V £

5.2.3 Testing the Reference Voltage

P3: DC voltage V = +5 V 20.3%.

5.2.4 Tegting the Filter

P5: Sinewave signal with £ = fpyp and Vegpg =
1.768 V %1%

5.2.5 Testing the Level Attenuator

Instrument setting:
Modulation depth from 0 to 100%

The voltage Vyemg at X1.B24 must change from 0 to 1.76 V without
jumps.

803.2618.02 5.2 E~2



5.2.6 Testing the PILINT Cutput
(Internal Pilot Tone Output )

Instrument setting:
Iwo-tone modulation

X1.A27: Sinewave signal with Vegpe = 1.768 v £3%
= frny

803.2618.02 5.3
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c3

ca

cs

cs

ce

Cio
c11
ar.
Ci3
ci4
1S
Ci6
Ci7
ci8
c19
20
c21
22
23
o4
cas
c26
27
c2s
ca9
€30
C3s5
€36
car
38
€80
c61

D1
03

D4
D5

CE 100UF+~20%25V RD8X9 .5
ELECTROLYTIC CAPACITOR
CE_100UF+~20%25V RDBXS,5
ELECTROLYTIC CAPACITOR
CE 22UF+-20%16VSRDXSRAD. A
ELECTROLYTIC CAPACITOR

CE 22UF+~20%16VERDXSRAD. A
ELECTROLYTIC CAPACITOR

CE 100UF+~20%28Y RDBXS, 5
ELECTROLYTIC CARACITOR

CE 22UF+~20% 1BVERDXERAD . A
ELECTROLYTIC CAPACITOR
CE_22UF+~20%18VSROXSRAD . A
ELECTROLYTIC CAPACITOR

CK 1SNF+-1%83V7 50UX13 KP
CAPACITOR

CK 1ONF+=1%B3V7  EQUX13 KP
CAPACITOR

CK 22NF+~5%B3VERM
CAPACITOR

CK 1ONF+~1%63VT  5QUX 13 KP
CAPACITOR

CK_ 3SNF+-1%63VIOQUX13 Kp
CAPACITOR

CK 2, ANF+~ 1963V, 3QUX 1 1KP
CAPACITOR

CC 1OONF+- 10%50VEK 1200VIE
CAPACITOR

CK B,8NF +-1% 83V RMS Kp
POLYPROPYLENE CAPACITOR
CK 4, 7NF+-1%83V6,3X11  Kp
PLASTIC-FOIL CAPACITOR

CK 6,BNF +~1% B3V RMS Kp
POLYPROPYLENE CAPACITOR
CK 3, 3NF+=1%63VE, 3QUX T 1KP
CAPACITOR

CK IBNF+-1%63V7, 5QUX13 Kp
CAPACITOR

CK INF+-2 5%63V RM5  Kp
POLYPROPYLENE CAPACITOR
CK 1,5NF +~1% 100V RMS Kp
POLYPROPYLENE CAPACITOR
CK INF+=2 5%63V RMS  Kp
POLYPROPYLENE CAPACITOR
CK 3,3NF+-2 5%63V RWS KpP
POLYPROPYLENE CAPACITOR
CK 470PF +~1% 100V RMS KF
POLYPROPYLENE CAPACTTOR
CC_10NF ~20+50%7 XBRAO0O
CAPACITOR

CC 10NF~20+50%7X8R4000
CAPACITOR

CC_100NF +~10%50VEK 1200VIE
CAPACITOR

CE 1QOUF+-20%25V ROBXS .5
ELECTROLYTIC CAPACITOR

CE 100UF+-20%25V RDBXS,5
ELECTROLYTIC CAPACITOR

CC 10PF+-0, 25PF3XaNPO
CAPACITOR

CC 10PF+~0, 25PFSX4NPO
CAPACITOR

CE 1OOUF+-20%25V RDBXS,5
ELECTROLYTIC CAPACITOR

CE 1COUF+-20%25v RDBXS, &
ELECTROLYTIC CAPACITOR

MKT

BL CDasacpe
COUNTER

BL CD40158E
SHIFT REGISTER
BL CD40isBE
SHIFT REGISTER
BL CD4094BE
SHIFT REGISTER
BL CD4094Re
SHIFT REQISTER

2XBIN. COUNT
2X48.8H,REG
2X48.SH.REG
8BIT SH.REG
8BIT SH.REG

CK
CK
CK
CK
K
C¥
cC

CK

CK
CK
CK

CK
CK

cc
cc
ce

cC
cC

BL
BL
BL
BL
BL

8O3
B3
358
358
B3

340

099,
340.
08g.
334,
084,
007.
283.
007,
340.
340.
09g.
QO7.
088,
088,
007,
087.
0B7.
0B4.
803.
B03.
087.
0g7.
BC3.
803.

299.
QBg.
088.
588.
586.

0580
-05BC
L6062
-80B2
-0580
358.
358.
340.

6062
6082
8083

L9078

2881
8078
1940
5637
5350

7646 -

1701
7646
9030
8063
6129
7600
6129
6156
7575
7505
7525
5350
0580
0580
6429
6420
0580
0580

6808
7044
7044
77286
7726

MATSUSHITA
MATSUSHITA
NCC

NCC
MATSUSHITA
NCC

NCC
SIEMENS
SIEMENS
WIMa
SIEMENS
SIEMENS
SIEMENS
UNION CARB
ROE
SIEMENS
ROE
SIEMENS
SIEMENS
WINMA

ROE

WIMA

WIMA

ROE

VALVQ
VALVO
UNION CARB
MATSUSHITA
MATSUSHITA
VALVD
VALVO
MATSUSHITA
MATSUSHITA

RCA
RCA
RCA
RCA
RCA

ECE-A1ESS~107
ECE~A1ESS~ 101

SRE 22UF/16v+~20%
SRE 22UF/18v+-20
ECE~ATESS~101

SRE 22UF/ 16V+=20
SRE 22UF/16V+-20%
B33531-A5153~F
B33531~A5103-F
MKS2/63/0,022UF /5%
B33531-A5103-F
53353 1-A5393-F
B33531-A5242~F
CKOSBX 104K
KP1830-288/061-R
B33531-AB472~F
KP1830-268,/06 1R
B33531-A5332-F
B38531~A5153-F
FKP2 1000/2,5%/83v
KP1830~215/011~R
FKP2 1000/2, 5%/63v
FXP2 3300/2,5%/63V
KP1830-147/011-R
2222 63051 64051103
2222 63051 64051103
CKO5BX 104K
ECE~A1ES5-101
ECE-A1ESS-10%

2222 678 09108
2222 678 08109
ECE-A1ESS~103
ECE~A1ES8-101

CD45208E8
Ch4015BE
CD40158E
CDaog4pe
CD4084BE




N1
N2
s
na
NG
I N6
| w7
NB
NO
N1O

N1

§ N100

101
102

P
P10
P11
P30

R1
R2
R3
RS
R7
RB
{ R10

T RT1I

iRi2

i R13

| rid
1 r15
R16
R17
R18
| r19
§ R20

BL CD4AOT71BE
OR GATE

BL. MC1452BBCP 2ZX MONOFLOP
MONDSTABLE MULTIVIBRATOR

4X2IN.  ORG

BO LF412CN SXFET OPAMP
OPERATIONAL AMPLIFIER
B0 LF412CN 2AFET (PANMP
OPERATIONAL AMPLIFIER
BO LF412CN 2XFET OPAMP
OPERATIONAL AMPLIFIER
BO LF412CN 2XFET OPANP
DPERATIONAL AMPLIFIER
BO LF412CN ZXFET OPAWMP
OPERATIONAL AMPLIFIER

gl CD40B3BE 3X2CH,  MUX
MULTIPLEXER

BO LF411CH JFET DPRAMP
OPERATIONAL AMPLIFIER

BJ ADTH23JN BB.D/A-CONY

D/4& CONVERTER
BO LF412CHN 2XFET OPAMP
OPERATIONAL AMPLIFIER

BL CD4CR3BE 3xacH.  MUX
MULTIPLEXER

B0 LF411CN JFET  OPAWMP
OPERATIONAL AMPLIFIER

BO LM311N COMPAR

COMPARATCR

Vi STECKLOETOESE 7,5X%,1
PLUG-IN SDLDERING LUG
Vi STECKLOETOESE 7,5X1,1
PLUG-IN SOLDERING LUG

VL WIRE-WRAP PIN
WIRE-WRAP PIN
Vi WIRE-WRAP PIN
WIRE-WRAP PIN
Vi WIRE-WRAP PIN
WIRE-WRAP PIN
Vi, WIRE-WRAP PIN
WIRE-WRAP PIN

RL. 0,35W2,21 OMM+-1%TKEO

METALFILVMRESISTOR

RL O,35W 10, GKOHM+=1%TKED
RESISTOR

BL O,35W 10,0 OHM+—1%4TKSO
RESISTOR

RL 0,35W2,21 Ori+-1%TRE0

METALFILMRESISTOR

RL 0,35W 10,0 OHM+—1%TKE0
RESISTOR

RL O,35W4,75 OHWM+-1%TREO

METALFILMRESISTOR

RL O, 35W 10, 0K0OHM+~ T4TKS0
RESISTOR

RL O,35W 100 OHW+-1%TKS0

METALFILM-RESISTCR

RL 0,35W 2, 00KOHM+~1%TKE0
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
fL O,35W 50, 4KDHKM+= 1%THEO
RESISTOR

RL O,35W 36, SKORM+~1%TKEC
RESISTOR

Rl O, 35W 27, 4AKOHM+-1ATKE0
RESISTOR

RL 0, 35W22, GKOHM+~14TKEO

RESISTOR

RL O,35W 18, BKOHM+—~1%RTRS0
RESISTOR

RL ©,35W 18, 2K0RM+—1%TKEO
RESISTOR

tKOMM+~ 14TKE0
178 KOMM+=1%TKS0

BL

Bl.

Bl

8L

80

Vi
Vi

Vi
Vi
Vi

RL
RL
RL.
RL
RL
RL.
RL
Ri.
RL
RL
RL.
RL.
RL
Ri.
RL
RL
RL.

290 .6866
086.7315

356.0521
356.0821
358.6521
356.0521
356.0521
565.308C
348.3058
801.8218
356.0521
565. 3080
349.3058
3894.8755

078.2747
078.2747

088 .4507
088, 4507
0BB.4B07
088 . 4507

099.7948
0B3. 1287
0R2.8852
0998 .7948
0B2.8882
089 .8021
083. 1287
082.6543
0B3.0828
082.2160
0B3.,2187
083. 1851
083.1716
082.2583
082.2219
083. 1516
083. 1480

MICRD POW.
NSC
RCA
NSC
NSC

BERG
BERG
BERG
BERG

RESISTA
DRALORIC
DRALORIC
RESISTA

'DRALDRIC

RESISTA

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALDRIC
DRALORIC
BRALORIC
DRALORIC
DRALORIC
DRALORIC

CHa0718E
SCLAG2BBE

LF412CN
LE412CN
LE412CN
LF412CN
LF4120N
CD4053BE
LF4T1CN
MP7523JN
LF412CN
CDA0B3IBE
LE4T1CN

LM31TIN

R&S~ZCHNG. 078, 2747
R&S-ZCHNG.078.2747

NR. 75 403-001
NR. 75 403-001
NR, 75 403-Q01%

NR. 785 403001

MK2 2,21 OH8 1% TKSO
SMA0207/10K—F~D
SMAQ207 / 100HM=F =0
MKZ 2,21 OHM 1% TK5O
SWAQ207/ 100HM=F =D
MK2 4,75 OHM 1% TKS0
SMAQ207/10K-F=D
SMAO207 / 100/ HM~F =D
SWAQ207 /2, 00K=F =D
SMAG207/ 1K=F~C
SWA/207/178K~F~C
SMAQ207 /60, 4K~F~C
SMAQ207 /36, BK-F~C
SMA 0207/27, 4K-F=C
SMAQ207 /22, BK~F=C
SWA/207/19, BK=F~C
SWA/207/ 18, 2K~F~C




uns afte Rachia vor

R21
R22
R23
R24
R2B
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R3%
R40
R41
rR42
R43
R44
R45
RAG
R4T
R48
R4
R8O
RE1
RE3
R54
REO
REB1

'R
V2

X1

RL G, 38W 17, 4KOHM+~1%TKS0
RESISTOR

RiL O,35W 17,4K0DHM+=1%TKS0
RESISTOR

RL 0,35W 1B, 2KOHNM+=1%TKS0
RESISTOR

RL 0,35W 18, BKOHN+~ 1%4TKE0
RESISTOR

RL C, 35W22 , BKOMM+ = 1%TKBOD

RESISTOR

RL O,3BW 27, 4K0HM+~ 1%TKS0
RESISTOR

RL O, 35W 38, BKOHM+~1%TKED
RESISTOR

RL 0,38W 60, 4KOHM+~ 14TKSD
RESISTOR

RL 0, 38W 178 KOHM+— 1%TKS0
RESISTOR

RL O, 38W 10, ZKOHM+~ 1%4TKED
RESISTOR ‘

RS 0, 3W2, OKOHM+= 10%CERMET
TRIMMING POTENTIOMETER

RL O, 35W 10, OKOHM+~ 1%TK50
RESISTOR

RL O, 35W 10, CKOHM==1%TKS0
RESISTOR

RL 0, 35W 10, OKOHM+~1%TK50
RESISTOR

RL 0O,35W 17, 4KOHM+~ 1%TKS0
RESISTOR

RL 0,35W 57, BKOHM+— 1%TKS0
RESISTOR

RL 0, 35W 19, TKDHM+~ 1%TK50
RESISTOR

RL O, 3BW 35, TKOHM+— 1% TKS0
RESISTOR

RL O, 35W 30, tROHNM+- 1%TKS0
RESISTOR

RL 0O,35W 53, BKDHM+=~ 1%4TKSE0
RESISTOR

RL O,38W 2, 61KOHM+~1%TKS0
RESISTOR : .
RL C,35W B,08K0HM+-1%TKS0
RESISTOR

RL O, 35W4, GAKOHM+ - 1%TKS0

RESISTOR

RL C,38W 6, 49KDHM+~ 1%TKS0
RESISTOR

RL O, 35W 6, 34K0HN+~ 1%TK50
RESISTOR

RL Q,35W 7, 15KOHM+—1%TK50
RESISTCR

RL O,38W 1, 21KOHM+=1%TKS0
RESISTOR

RL 0, 35W 3, 40KOHM+~ 1%TKS0
RESISTOR

RL O, 35W 1, 6OKOHN+-1%4TK50
RESISTOR

RL Q,35W 2, 37KOHM+~ 14TK50
RESISTOR

RL 0,35W 1,0 OHM<+-1%TKE0

METALFILMRESISTOR

RL O, 35W 10, OKOHM+~ 1%4TK50
RESISTOR

RL C,35W 10, CKOHN+-1%TK50
RESISTOR

RL O,35W 100 OHW+-1%TKE0

METALFILM-RESISTOR

RL 0,35W 100 QMM+~ 1%TKE0

METALFILM-RESISTOR

AE BZX78/C8V1
ZENER DIODE
AD 1N4448
DICDE

O.5W Z-DI
75V 0,154 UDI

FP STECKERL.INDIR.G4PDLIG
64-PIN INSERT

RL
RL.
RL
RL
Ri.
RL.
RL
RL
RL
RL
RS
RL
RL
RL
RL
RL
RL
RL.
RL
RL
RL
(N
Rl
RL
RL
RL
RL
RL.
RL
RL
RL
RL
Ri.
RL
RL

AE
AD

Ep

012.
012,

084,

.1488
. 1488
. 1480
L1816
L2219
2583
L1716
. 1851
.2187
. 2331
.9139
. 1287
L1297
L1297
. 1468
6830
. 1500
L1700
. 1639
L2890
0903
. 1222
1887
.1168
L1151
.1174
0655
. 1000
.Q778
L0878
. 7860
. 1297
1287
6543
6543

2503
0700

6470

DRALORIC
DRALORIC
DRALORIC
DRALDRIC
DRALORIC
DRALORIC
DRALORIC
DRALDRIC
DRALORIC
DRALORIC
BECKHMAN
DRALORIC
DRALJORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
BRALORIC
ORALORIC
CRALORIC
ORALORIC
DRALCRIC
DRALORIC
ORALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC .
RESISTA
DRALDRIC
DRALORIC
DRALCRIC
DRALORIC

VALVD
TEXAS INST

PANDUIT

SMAQ207/17 , 4K~F -
SMAD207/17, 4K ~E=C
SMA/207 /18, 2K~F~C
SNA/207/18 , BK~F~C
SMAQ207/22 , BK~F~C
SMA C207/27, 4K ~F-C
SMADZ0T /36, BK~F~C
SMAQ207/60, 4K-F-C
SMA/207/178K~-F-C
SMA/207 /10, 2K-F~C
G7W 2KOHM 10%
SMAQR0T/ 10K ~F D
SMAQ207/10K-F=~D

SMADRG7/ 10K-F=D

SMAQZQ7/17, 4K~F~C
SMAQZO7 /57 ,BK~F-C
SMA/207/18, 1K-F=C
SMAQ207/35, TR=F-C
SMAG207/30, TK-F-C
SMA 0207/53,6K-F~C
SMAC207/2,81K~F-D
S¥AQ207/8,0BK~F~D
SMAQR207/4, BAK~F~C
SMAD207/6, 49K ~F -
SMAQ207/6, 34K~F~D
SMAD207/7, 18K~F~D
SMAQ207/1,21K-F~D
SMAD207/3, 40K~F-D
SMAD207/1, BOK~F~D
SMAQ207/2,37K-F-D
MK2 1,00 OHM 1% TKSO
SMAC207/10K~F~D
SMAQ207 / 1OK~F D
SHAC207/ 100/ HM-F =D
SMAQ207/100/HM-F-D

BZXT5/C8V1
TN4448 GEGURTET

100-064-033/989
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SERVICE INSTRUCTIONS
Adjacent~channel Power Meter
Option CMT-B6
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5 Service Manual for &dj acent~channel Power Meter
Option CHMT-B& |
(See circuilt diagram 803.7832 8)

9.1 Function Description

The internal RF synthesizer, the RF amplifier and mizer 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 B00-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 thisg frequency range to enable mea-
Surements up to approx. 80 4B.

If the transmitter frequency 1is in the 70-cm  band (approx.
450 MHz) or in the 900-Myz band, conversion to 400 Mz or 800 MHz

. A
1s reguired,

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-dRB bandwidth of approx. 4 kHz and a
stopband attenuation of more than 80 dB) and several conversion
processes.

803.7810.02 5.1 : E-1



Start adjacent-channel measurement

|

+

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

4

F

neference 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 freguencies are selected such that the
subfilter bandwidths are combined with the 3-dB 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
handwidthe: with the 25-kHz channel spacing: 4 subfilter
bandwidths.

’

The intermediate results (true rms values) are collected
by the computer and stored.

- |

¥

Adjacent-channel measurement: The 6-dB point of the fil~
fter is converted to the i1imit of the nominal adjacent
channel nearest to the carrier. Subfilter bandwidths are
rhen 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 ratic from the measured value for the wan-
ted channel and the adjacent channel.

J

Other measurements if necessary

Upper numeric limit reached
with adjacent—channel

Ho ‘ measurements ?
. .

{ Yes

¥

Iz it time to

No calibrate again ?
Y

l Yes

¥
. J

803.7810.02 5.2 : -1



5.1.1 B800-MHz Fixed Oscillator
{See circulit diagram 803.7832 5, sheet 1)

This part of the circuit contains a broadband pPhase controlled
800~MHz fixed oscillator (V70). The signal is first divided by 2
(D10)Y 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 %911 via line receiver
D36. The loop filter N&O provides the control loop with a band-
width of approx. 100 kEz. The B800-MHz signal from the decoupler
R68 and the signal from D10 divided by 2 are applied to the RP
relay K100. The B800-MHz or 400-MHz signal is applied to the 1.0
gate of mixer E110,

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 applied to X014 for further conversion, Cor-
responding conversion for transmitter frequencies from the
900-MHz band takes place using the B800-MHz fixed frequency. The
level at X916 after conversion is the same as that at X917 before
conversion.

5.1.2 455-kHz IF Sectiocn
{See circuit diagram 803.7832 S, sheet 2)

This part of the circuit receives the IF of 455 kHg with a level
of approx. 270 mV which is amplified by Vi55 to approx.
1 Vepg. The ceramic filter with a pass bandwidth of approx.
4 kHz and a blocking of above 80 4B Separates the wanted channel
and the adjacent channel using the conversion processes carried
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 (ping 5 ang 8). The integration required for the rms
measurement is handled by C222. Square-root extraction has been
cmitted which means that the DC voltage at output X1.A28 cor=-
respends to the square of the rms input voltage at P10. The use-
ful range of the pC voltage at output X1.A28 is between 0.5 and
5 V.

863.7810.02 ‘ 5.3 F-1



5.2 Testing and Adjustment

5.21% Testing the Fized Oscillator

Past equipment: RF synthesizer, e.g. SMPC (at X817)
Spectrum analyzer {at X916}
160-MBz crystal oscillator, {at X211}

e.g. from the basic instrument

Apply unmodulated signal of 50 mV to X%17.

Switch relays K120 and K121 to the conversion path.

RF analyzer setting: centre 50 MHBz, span 200 kHz

Connect K100 to the 800-MHz branch (pin 1) and set RF gynthesi-
zey +o 850 MHz. A 50 MHz, 50 mv (£1 d4B) signal with a high
spectral purity must be measured on the RF analyzer.

Connect E100 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.

803.7810.02 5.4 E-1



5.2.2 Testing the IF Section

Test eguipment: AF synthesiger

¢ 2.0, SPN (at X218)
DC=Voltmeter '

{at X1.A28)

Measure the filter characterigtic over
using the selectable amplifiers (0

its total dynamic range
and 10 dB).

100dB

| 20kHz -]

The relationship between the ac¢ voltage and DC is logarithmic be-
cause the data are squared in the rms meter:

. . Vrms
Vpe (logarithmie)

]

approx. 10 x log

- gain (dB)
Vref

803.7810.02



5,2.3 Adjusting the Pized Oscillator

Test equipment: Spectrum analyzer
Voltmeter
100-MHz crystal oscillator
RF synthesizer

Carry out the adjustment with the cover closed, since with the
cover opened other vesults are obtained. The test setup corre-
sponds to that in Section 5.2.1%.

5.2.3.1 Adjusting the Oscillator

+ Bpply a 100-MHz reference {ECL}Y to X911.
» Bpply 850 MHz (50 mV) to X917.

+ Connect spectrum analyzer to X916,
centre 50 MHz, span 500 kHz.

+ Connect voltmeter to Pi8.
» Set R78 and RS2 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 RE1.

i = correcf

803.7810.02 5.6 B~



5.2.3.3 Adjusting the Level Converter

iIf 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 ¥1.
+ Measure level of 400-MHz signal.

+ Set level of B800-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 egquipment: AF synthesizer (at Z918)
DC voltmeter (at X1.A28)
Oscilloscope (at P11)

5.2.4.1 Adjusting the Offset

+ Apply 0 V o X918.
+ Set all amplifiers to 10 4R,

+ Adjust to 0 V (+10 mV/-0 mV) using R222.

803.7810.02 5.7 E-1



Bedobod Adjusting the Balance

» Apply 270 mV, 455 kHz.
+ Set all amplifiers to 0 dB.
+ Remove C222.

+ Set the following signal shape on t

e 2.2 ps 5 435 kH2 ———m—

Fundamental wave

+ Insert €222 again.

» Check offset adjustment.

§03.7810.02 5.8
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5.3 Interfaces
Connectors |{Input Dgw “ Value Tolerance
OQutput| signation

£817 I HF '50 my

X916 C HE 50 mv *1 4B

X911 I 100 MHz ECL{to +5V)

%518 I ZF 27C mv

X1.A28 o Do 0.5 to 5v*)

X1.A8 I Data CMOS 5 v

X1.B10/A10 I Clock CMOS 5 v

X1.A3 I Strobe CMOS 5 Vv

X1.A1/81 I +5 Vp approx. 230 mAl +30 mA

X1.213/8B13 I +5 Vp <25 mA

X1.A17/B17 I +15 v approx. 60 mA Without relay
+60 mA/relay

¥1.A1¢/819 I -15 V¥ approx. 40 ma 10 ma

X1.215/015 I +24 # approx. 4 mA £7 mA

*)} Useful range of input voltage

802.7810.02
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AZ  Datum Schaltteilliste fir
Data Parts list for

CMT=B6 NKL-MESSER

Sachnummer Blatt
Stock Na. Page

“| o1

0386| CMT-B6 ACP METER 803.7810.01 o, 1
Kennzeichen Banennuﬁg/Beschreibung Sacknummer enthalten in
Companent No, Dasignation Stock No. coniained in
B9 ED NKL-MESSER 803.7832.,07
ACP METER
W20 DX HF-KaBEL w2n 803 .8045
RE CABLE
Wet DX HF-KABEL W21 803.8051
RF CaBLE
He3 DX HF=KABEL w23 803.8048
RF CaBLs
W24 DX HF-KABEL w24 803 .8074
RF CagLE
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ROHDE& SCHWARE

At Datum Schalttsillista fir
Date Parts list for

ED NKL=MESSER
06 |0487 | ACP KMETER

Sachnummer
Stack No.

803.7832.01 g4

Blan
Page

L

Kennzeichen
Compenent Ne.

Benennung/Beschraibung
Designation

Sachnummer
Stock No,

enthalten in
contained in

ungs alle Rechte vor

1
c2
€3
€5
e
7
¢10
€11
12
14
€15
€16
€30
€31
32
€35

€36

i L3ET7

- VITRAMON

CC TNF+=10%X50¥%X7R 1204
CERAMIC CHIP CAPACITOR
YITRAMON ¥J1206Y502KFR
CC TNF+=T0%50VX7R 4206
CERAMIC CHIP CAPACITOR
VITRARON Yd12086¥Y102KFA
CC TONF+=10Z50V X7R 1206
CERAMIC CHIP CABACITOR
VITRAMON Yd1208Y103KsA
CC INF+={0ZSOVXTR 1206
CERAMIC CHIP CAPACITOR
YITRAMON VI {206Y102KFA
CC INF+=10250VXTR 1206
CERAMIC CHIP CAPACITOR .
VITRAMON VYJi206Y102KFA
CC 10NF+=10%50V X?R 1206
CERAMIC CHIP CAPACITOR
VITRAMON Vd1206Y103KEA
CC INF+=-10ZS50VX7R 1206
CERAMIC CHIP CAPACITOR
YITRAMON VST206Y1Q2K R
CC INF+=10%Z50VXTR 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC INF+=10ZS0VXTR 4206
CERAMIC CHIP CAPACITOR
VJ1206Y102KFA
CC TONF+=10%50V X7R 41206
CERAMIC LHIP CAPACITOR
YITRAMON VJ1206Y103KFA
CK ZINF+=5%463VSRM MKT
CAPACITOR

WIMA MKS2/63/0,033UFF5Y
CC 220PF+=85%50V NPO 1206
CERAMIC CHIP CAPACITOR
YITRARON VI 120642214 FA
CK 33NF+=5%63V5RHM MKT
CAPACITOR

WIMA MEKS2/6370,033UF/5
CC INF+-10Z50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON Y4 1206Y102KEAR
CC INF+~10%S50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON V4 1206Y102KER
CC INF+=10%S0VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON ¥J1206Y102KER
CC INF+=90%50VX?R 1206
CERAMIC CHIP CAPACITOR
VITRAMON Yd1206Y102KFA
CC 100NF+=10% 50VEKIZ00 ¢
CAPACITOR

VITRAMON VI1812Y104KFA

£C

€¢

£

€c

£

ce

cc

cC

¢

ce

144

cc

CK

¢

£c

cC

£C

£e

099 .8438
099 .8438
099 8521
099.8438
099.8438
099 .&529
099 8438

9% 8438

99 .8438

099 .8521

099 .2900

099 .8850

09%.2900

099 .8438

099 .243¢

099 .8438

099.8438

082.,3473

RO FE&T% N4 oz




Al Datum | Schaltteillists fOr

Dats Parts list for
EDp MNKL-MESSER
06 10487 | ACP KETER

Sachnummer
Stock No.

Blatt
Page

B03.7832.01 sa 2

" Kennzeichen
Component No.

Renennung/Beschreibung
Designation

Sachnummer
Stock No.

anthalten in
contained in

€35
€56
£59
€60
€61
€62
€63
Céé
€65
66
€67
C68
€70
£71
€7e
c73
€75
€80

€50

ce T0NF+=-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y903KFA
¢C JONF+=10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ41206Y103KFA
£c 2,2NF+=10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  ¥J1206Y222KFA
¢e 2,2NF+=10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y222KFA
¢¢ 10ME~20+50%7X8BR400O
CAPACITOR '

YALVO 2222 63051 6405114
€C iINF+=10Z50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y102KFA
¢C 10NF=20+50%Z 7X8R4000
CAPACITOR

VALVO 2222 6%051 646405110
ce INF+=10%63V K2000
CERAMIC CAPACITOR

VALVO 2222 63051 102
¢T §,2PF TAUCHTR.RD 7X12
ATR=TYPE TRIMMER

TEKELEC LUETTRATS200
g¢ 0,5PE+=0,25PFS0V NPO
CERAMIC CHIP CAPACITOR
ERIE GR&Z-6 0,5PF NPO5SC
CC 42PF+=5%50V NPO 1206
CERAMIC CHIP CAPACITOR
YITRAMON  VJI206ATR204FA
CC $2PF+-5%50¥ NPC 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A1204FA
cc 7PF+-0,5PF50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A7RODFA
cC SPF+=0,5PE50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAKON  VJ1206ASRODFA
CC 22PF+=5%50V NPC 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A220JFA
€C 4LPF+=0,25PF50V NPO1206
CERAMIC CHIP CAPACITOR
VITRAMON  VS1206A4LROCFA
CC 22PF+=5%50V NFC 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A220JFA
CC 4, TNF+=10%6X9R2000
CAPACITOR

VALYO 2222 63051 472
cc INF#=10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI 1206Y102KFA

3

3

¥

ce

tC

ce

(M

&L

(4N

£e

e

€T

£e

e

c<

cc

cC

cc

e

€C

€C

(199 .8521
099 . 8521
099 8444
099 . 8444
087 .7525
059 . 8438
087.7525
022 .6784
025.7367
059 .8650
099 .8744
099 8744
099 .8715
099 .8696
099.8396
099 .€680
099 .8356
087 L7102

099 .6438

grs_7EIZAG0T S4

gL 2+
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ROHDE & SCHWARZ

Al Datum | Schaltteiffiste fir
Date Parts list for

ED NKL-MESSER
ACP METER

06 10487

Sachnummer
Stock No.

803.7832.01 g4

Biatt
Page

3

Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

£91

£e2

€95

€100

€101

¢ia3

ci05

€106

cic?

€108

€110

€11t

€115

€116

ci17

C120

€121

122

€123

CC 1ONF+=10%50¥ X7R 1206
CERAMIC CHIP CAPACITOR
YITRAMON Vdi206Y103KFa
CC TNF+=10X50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ4206Y]02KEA
€C ATNF+=102100vSKI200 ¢
CAPACITOR

ITRAMON  VJ9812Y4T73KER
CC INF+=10%Z50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRABON  VJ1206Y102KFA
CC INFe=10%Z50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y102kFaA
CC 1ONF4=10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y403KEA
CC 10NF+=10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y103KFa
CC INF+=10Z50VX7R 1206
CERAHMIC CHIP CAPACITOR
VITRAMON  VJ1206Y102KFA
CC 4PF+=0,25FPF50V NPO1206
CERAMIC CHIP CAPACITGR
VITRAMON  VJ1206A4R0CFA
CC INF+=10%Z50VX7R 12054
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y102KEA
CC INF+=10%Z50VX7R 1204
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y102KFA
€C INF+=-10XS0VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y102KFA
CC 47NF+=10%X100VSK 1200 ¢
CAPACITOR
VITRAMON  VJ1812Y473KER
CC 1ONF+=10Z50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y103KFA
CC 47NF+=10Z100v5K4200 ¢
CAFACITOR
VITRAMON  VJ1812Y473KER
CC 15PF+=5%50¢ NFO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A1504FA
CC 27PF+=-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A270JER
CC 27PF+=5%50¥ NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A270454
CC 15PF+=5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJI1206A1504F4

¢

cC

e

£c

£c

e

ce

e

€e

€

£c

e

€c

c¢c

£

€c

€¢

£c

0698521
099 8438
DB2.34%8
099 .8438
099 .8438
099 .852¢
899§852?
099 .8438

099 .8680

099 ..

082.3438
099 .8521
082 .2438
099 8750
099.8409
099 .840¢9

099 .8750

o P o een




Al Datum | Schaltteiliiste fir Sachnummer Blatt
Dats Parts list for Stock No. Page
AOHDE & SCHWARE | ED NEL-BESSER
06 [04B7 | ACP METER 803.78%2 .01 sa &
Kennzeichen Benennung/Beschraibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
£i2é CC 4TNE+=10%100V5K1200 ¢ €L D82.3438
CAPACITOR
YITRAMON YJI312Y4TIKFR '
L1556 CE 400UF+=20%25V BRDAG 5 803 .0580
ELECTROLYTYIC CAPACITOR
MATSUSHITA ECE~A1ESS-101%
€457 €C INF+=10%X63Y KZ2000 CC 022.0784
CERAMIC LAPACITOR
VALVO 2ez2 63051 102
£458 CC 10NF-20+50%7X8R4000 cC 087.75¢25
CAPACITOR
YALVO 2227 630517 64051143
£15% EK T00NES=5R63VSRN i £g (0992930
CAPACITOR
WIKA BESF2F63 /0, TUF/SHE
€160 cE 100UF+=-20%25Y BRDXYD,S 803, 0580
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE~-ATESS-101
€145 CE 100UF+-20%25¥ BRDXT 3 B3 .0580
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE~-ATESS=101
€166 CK 100NE+=-5X63VORM KT CK 0%99.2930
CAPRCITOR
WIMA MKS/2£63/0,1UF /5%
€167 CE T00UF+=20Y25V 8RDX?,5 803.0580
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-ATESS-101 ]
C168 €K 100NF+=-5463V5RR MEY CK 099.293C
CAPACITOR
WIMA MKSF2 46340, 1UFISE
€170 CK T00NF+~S5%Z63V5RM BKYT cK 099.2930
CAPARCITOR
WIkA RKS /2763570, 1UF/SK
ci7t ¢k TOONF+#=S%K63VORM MKT tK 099.2930
CAPACITOR
HEIFA MKS F2/6340,TUF 5%
cive CK 400NF+=SX63V5RHM BET €K 099.2930
CAPACITOR '
WIRA MKSF2/63/0,TUF IS4
€175 €K f00NF+=5%X63V¥5RR MKT CK (099.2930
CEPRCITOR
WIMA MKS/2F63F0,1UF/ 5%
€176 £K 100NF+=5%63V5RM MECT tK 09929320
CAPACITOR
WIMA BES /276340, 1UF/5%
€177 CiK 100NF+=5%63V3RM WK T €K 099.2930
CAPACITOR
WIMA MES /276370, TUFFSR
£180 CK 400NF+=-3Z&63V3RM MKT CK 099.2930
CAPACITOR
WIMA MES/2F63/0,9UF/ 52
€181 c¥ TO00NF+=5Z63VERM wKT £k 02,2930
CAPACITOR
HIMA MKSF2/63/0,1UF/5%
€182 CK T00NF+=5%ZA&3Y5RM MET K 099.2930
CAFACITOR
WIWA MKS/ 26340, TUFFSE
803.7232401 SA  BL &4+
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@ Al Datum | Schaltteillists fir Sachnummer Blat
Date Parts list for Stock No. nge
ROHDE& SCHWARY ED NKL-MESSER ,
, 06 |0487 | ACF METER BU3.7832.01 g 5
Kennzeichen Benennung/Beschraibung Sachrummer enthalten in
Component No. Designation Stock No. contained in
£185% €8 100NF+=5XZ43y5aM MET CK D99 2930
CAPACITOR .
WIma MKSA2/63/0,TUFFBY
Ci84 CK TO00NF+=5%63v5RH BKYT CK 099 .2930
CAPACITOR
WIma MKS/EF63/0,1UFFS5Y
€187 CE JOONF+-526TVSRM MET CK 099 ,2530
CAPACITOR g
WImg MKS/2/627/0,1UFF5%
Ci94g £K ?Q@NF+«5%63V5§%_ MET €K (99,2930
CAPACITOR
' WIMA MKSF2/763/0, 1k sy
£i91 CK T00NF+=5%63V5RHM BKT CE 09%.2930
CAPARCITOR
WIMA MKS/2/63/0,1UF /5%
€192 CK TOONF+=SY43VERHM MKT €K 099.2930
CAPALITOR
Wima MKS/2/63/0,1UF /52
€195 CE Z220UF+=-20%14Vi0RDBX10 803 .08580
ELEKTROLYTIC CAPACITOR
NATIONAL ECE~ATCSS=221
€194 CK TO0ONF+=SZ&3VYSRM MKT C¥ 099.2930
CAPACITOR .
WIMA MKSZ2763/40,1UurISY
L1167 CE T100UF+=-20%25Vv BRDX9 .5 803.0580
ELECTROLYTIC CAPACITOR :
MATSUSHITA ECE-21ESS-304
ci98 CK TODNF+=52Z&3VSRM BETYT CK 099 .2930
CAPRCITOR
WIka MEKS/2/6370,1UF /52
£19¢% CK JOONF+=5X43V5RH MET CK 099.2930
CAPACITOR :
HIMA MKS/2/6370,10F75%
€200 CE T0CONF+=5ZABVYSRY MET €K 0%9.2930
CAPACITOR
WIMa MKS/2L63/0,1UEF/5Y
€201 CK 10ONF+=5%63VSRM MET CK 099.2930
CAPACITOR
WIMA MKSF2/63/0,1UF#5%
€202 CK TOONF+=5Z63V5RHM MKT CX 09%.29%0
CAPRCITOR
Wimea MEKS/Z2/6340,1UE/52
£2ns LK 1D0NF+=5%263V5RM MKT €K 0%99,2930
CAPALCITOR
HIMA MKSF2/6340 ,1UuFssY
€210 C¥ TO0NF+=S%43VERM MY CR 092.2930
CAPACITOR ’
WIMA MKS/2/6370,1UFF5%
€214 CK TOONF+=SZ63V5RM MKT €K 0%9.2930
CAPACITOR
WIMA MKS/2/63/0,1UF/5%
£212 CC T,5NF+=10%4XSR2000 CE 087.70438
CAPACITOR
. ¥ALVO 2222 63051 152
€214 €C 1, 5NF+=T10%4X5R2000 CC D87 .7C48
CAPACITOR
VAaLvo 2222 630%1 152

© AT e e e




@ Al Datum | Schaltisilliste fr Sachnummer Blait
Diate Parts list for Stock No, Page
BOMHDE 2 SCHWART ED NKL~MESSER
06 {048T ACP METER BO3,.7832.01 sa &
Kennzeichen Bensnnung/Beschreibung Sachnummer enthalten in
Component No. _ Designation Stock No. contained in
€220 CE 22UF+=20X16VSRDASRAD A 886062
ELECTROLYTID CAPACLTOR
HEC ‘ SRE Z2UF/16¥+=-207%
£221 £ JOONF+=-S5Z43VERE BET cK 069 .2930
CAPACITOR
WIMA MKSZ2/63/0,9UF /5%
c22¢ CE 22UF+-20%16VSRDASRAB.A 358 6062
ELECTROLYTIC CAPRCITOR ‘
ML C SRE 22uUF/186V+-20%
€223 Ck T00NF+=5Z63V5RHM MET LK 099 .2920
CAPACITOR
HIMA MKSF2/63/0,1UFF5%
€230 £E Z2UF+=-20X96VYSRDBASRADA x57
ELEETROLYTIEC CaAPACITOR
HCE SRE 22UFft6V+=20%
£240 ¢ 100PF+- 5%100V NPO ¥IE
CERAMIC CAPACLITOR
UNIONCARB C€052C1014261¢CA
€242 CE L7ONF+=-5263VY5RAE KT
CAPACITOR
WI¥A MKSZ2F63/0,467
£250 CC J 3NF+=10%6XTR2000
CAPACITOR
VALVO 2222 ¢
€251 £C T 3NF+=10%6Y
CAPACITOR
YALVO
ot o e 1 QQH F &
€282
M&T o«
£286 ¢C 10NF=
CAPERCITOR
VALYO
£287 £ TONF=2045
CAPACITOR
YALVO 222c
8190 BL $PR&6058DG 2:1DI.

DIVIBER
PLESSEY SPaetsiBbE
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ROHDE & SCHWARZ

Schalttsilliste fiir
Parts list for

ED NKL~MESSER
ACP METER

Al Datum
Date

06 10487

Sachnummer

Stock Ne.

Blatt
Pags

803.7832.01 gp| 7

Kennzeichen
Componert No,

Benennung/Baschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

D30

B35

B3é

Bt65

173

B18s

2165

Dz2gos

b2oé

E110

Et160

K700

K120

K121

£1

L5

L6h

Lé&s

BL CA3199E
DIVIDER
REA CAR3I199E

BL MC120460L PLL-PHASE-DET
PHASE FREQUENCY BETECLTER
MOTOROLA MCT2040L

BL mci10116L 3XL. RECEIVY
LINE RECEIVER
MOTOROLA MCI0796L
BL CD4LOS3BE S¥ZCH.
MULTIPLEXER
REA

BL CD4OS3BE
RULTIPLEXER
RCA

BL €D&0OS3BE
RULTIPLEXER
RCA

BL CB40OS3BE
MULTIPLEXER
RCA

Bl CD40G4BE
SHIFT REGISTER

RCA COAOQLBE

BL €b40%94BE 8BIT SH.REG
SHIFT REGISTER

RCA CDLO94LEE

4:% DIVIDER

MUY

CO4053IBE
IX2EH.  BUX
CD40538BE
3X2CH. RUX
Co4053BE
3NZCH.  MUX
C04053BE
BEIT SH.REG

BM TFEMZ
MIXER
BCL TF¥ =2

ER 435KHZ~BANDP.KER.B23K
455MHZ-BANDPASS ,CER,. ,BW3K
MURATA CFK455J~8 SELEKTIE

MIXER 1.06HZ

SN HF-RELAIS 12V 1XuUW
RELAY

Sb§ RETE=12V
SN HF=RELAIS 12V 1xus
RELAY

SbS RFTIE=12V¥
SN HF=RELAIS 12V 1xum
RELAY
S§DS RF1E~-12V

LD 10,0UHT0XI, 300HM0, 1444
CHOKE

DELEVAN DROSSELI0Z25~44
LD T10,0UHT0X3,300KM0, 1444
CHOKE

DELEVAN BROSSELT0E5=44
Lo 10,0UHT0Z3,300HK0, 1444
CHOKE

DELEVAN DROSSELI025=44
LL INDUKTIVITAET

INBUCTOR

RT

BE.
BL
BL
BL
BL
BL
BL

BE.

BW

LE
LD

LD

372.1106
202.5877
282,3275
565.3080
565 .3080
565.3080
565.3080
586.7726

5B6.7726

302.6080

8030844

B0Z.0821
803.0821

803.0821

?

026.4184
026.4184
026.4184

803.8080




ROHDE & SCHWARZ

Al Datum | Schaitteflliste fir
Date Partg ligt for

Sachnummer Blatt

Page

£ED NKL-MESSER
06 {0487 | ACP METER BOZ.7832.07 sa 2
Kennzeichen Benennung/Beschraibung Sachnummer enthalten in
Component No. Designation Stock No, contained in
L70 LD $2,.0uUHI0%2, 700HMO, 1604 LD 067.2992
CHOKE
DELEVAN DROSSELTO25 =46
L7 LB SPULE 803.8100
CoiL
L73 LD 12,0UR1B8Z2,700HR0,1604 b [67.2992
CHOKE
DELE VAN DROSSELICZS~46
L74 LD SPULE 803 .8100
COIL
LEO LD T0,0UHTOZ3,300HM0,T44A Lt 026.4184
CHOKE
BELEVAN BROSSELT0Z25~44
Lg0 L0 10,0UHI0%3,300HK0, 14644 LD 026.4184
CHOKE
DELEVAN DROSSELTOZ25=44
L1053 LD %0,0UR10%Z3,300HMO,T44A LD 026.4184
EHOKE
DELEVAN PROSSELT025~44
£106 Lp 0,047 UH 10% 2469.5993
CHOKE
INDUSTRIA BAUREIHET1G25,0,047
L107 Lo 0,067 UK 10% 249.5995
CHOKE - .
INDUSTRIA BAUREIHETOZ25,0,047%
1108 Lh 0,047 uH 10% 249 .5995
CHOKE ‘
INDUSTRIA BAUREIHETD25,0,047%
L109 Lp 0,047 UM 10% 269.5995
CHOKE
INDUSTRIA BAUREIWET025,0,047
L1115 Lt 10,0UHI0Z3,300HM0, 1444 LD (026.4184
CHOKE
BELEVAN BROSSELIOZS =4 4 ‘
Lt20 .0 0,10UH1070,080HMT,4004 Lb 067.2740
CHOKE
BELEVAN BROSSELI0EZ5-94
L1241 LD 0,915UHI0Z0,1008M1,23048 LD Q&7.2763
CHOKE
DELEVAN BROSSEL1025~00
Li22 L 0,10UHT0%0,080HK1,400A LD 067.2740
fHOKE
BELEYVAN DROSSELICZ5=94
Li25 LD 0,12UHI0%0,090KMT,3004 Lh D67 .2757
CHOKE
BELEVAN DROSSELI0Z5-96
L1246 L 0,12UH10%0,090HMT,3004 Lp 067 ,2757
CHOKE
BELEVAN DROSSEL1025=-96
Li27 LD 0,12UHY0XC,050H®T,300A LD 0672757
LHOKE
DELEVAN DROSSELTI0Z25-96
L2913 LD 100 UHI0%E,C00HMO, 0844 L 067.2101

CHOKE '
DELEVAN BROSSELI0Z25-=68

GMT FTRES

nd ©8 @t B
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ROHDE & SCHWARZ

Al Datum | Schalttellliste fir
Date Parts list for

ED NKL-MESSER
ACP BETER

Gé 0487

Sachnuerirner
Stock No,

803.7832.01 g

Blatt

Page

Kennzeichen
Component Ne,

Benennung/Beschreibung
Designation

Sachnurnmer
Stock No.

anthalten in
contained in

L214

LEBs

“?
NS
Nel
N9Q
M105
NT15
N163
N175
N1E85
N195
N2T5
MZ30
NZ4&D
NZ50

NZ28O

P2

LD 100 UHI0ZB,000HMO, 0844
CHOKE

DELEVAN DROSSELTIOZS 48
LB G,?ﬁﬁﬁ?ﬁ%ﬂaﬁﬁﬂﬁﬁﬁyéﬁﬁﬁ
CHOKE
DELEVAN BROSSELT025=94
BM OM345 ANTENNEN=YERST
ANTENNA AMPLIFIER

VALVO OM3 45

EW OM345 ANTENMNEN=VERST
ANTENNA AMPLIFIER

YALVOD OM345

B0 SESS34AFE  LOW N.OPAMP
GPERATIONAL AMPLIFIER
SIGNETICS SESS34AFE

BM GK3I50 ANTENNEN =VERST
ANTENNA AMPLIFIER

VALVO OMES(

BM OM36TA ANTENNEN-VERST
ANTENNA AMPLIFIER

VALYO OM3I4614A

BHM OM350R SPEZ. . BB.AMPL
BROADBAND AMPLIFIER

VALVO OM350R SPEZ.
BO LF&12CN ZXFET OGPaMP
CFERATIONAL AMPLIFIER

NSC LE&f2CNn

BC TLOTZ2&CP SXFET OPAMP
OPERATIONAL AMPLIFIER
TEXAS TLO72ACP

BO TLO7Z2acP 2HAFET OPAMP
OPERATIONAL AMPLIFIER
TEXAS TLO724cCP

BO TLO7ZACP 2XEET OPAMP
OPERATIONAL AMPLIFIER
TEXAS TLO72ace

B0 MCI595L FULTIPLIER
MULTIPLIER

MCTOROLA MCT595L

B0 CAf558E 2X OPAMP
OPERATIONAL AMPLIFIER

RCA CA4558¢

BO LM308AH PREC. OPawp
OPERATIONAL AMPLIFIER
MOTOROLSA LM3OBAH

BO LF&19CN JFET OQPAMP
OFERATIONAL AMPLIFIER

NSC LES&TICN

B0 UA7905UC = S5Y140 VREGL
VOLTAGE REGULATOR
FAIRCHILD UA790SUC

VL WIRE=WRAP PIN
WIRE-WRAP PIN
BERG NRa 75 403-003

LB

Ly

BH

8Y

BH

B#

B

BC

=3

a0

113

067.3101

J67.2740

2851596

285.1596

301.3238

334.4953

334.5314

803.0838

o o T o

340,6054

340.6054

340.6054

431 44365

083 .5570

237.4788

349,%058

28245449

(088.4542

b e - . - -




ROHDE&ASCHWARZ
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Date

Schaltisilliste fiir

Parts list for

Eph MNKL-MESSER
ACP METER

06 10487

Sachnummer
Stock No.

803.7832.01 sa

Blatt
FPage

10

Kennzeichen
Component No.

Benannung/Heschraibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

BIS/TO
P18
R
R2
R3
Ré
RS
Ré
R7
RE
R10

11
R12
R13
R4
R35
R36
RO

R&1

R&3

REG 42,2 OHM+=2ZTKZ00 1206
CHIP RESISTOR

BRAELORIC CER3296 42,20HRZZ
RG 42,2 OHM+=2XTK200 1206
CHIP RESISTOR

DRALORIC CGRE216 4Z2,20HMER
RE 42,2 OHMe=-2ZTK200 1206
CHIP RESISTOR

DRALORICT CER3Z216 42,20HRMZE
kL. 0,354 130 OHM2=1%TKSO0
RESISTOR

PRALORIC SMEQZ207/1300HM=F =0
RG 56,2 OHB+=1XTKIO0 1206
CHIP RESISTOR

BRALORIC CeB3296 56 ,20HMIX
RG 21,5 OHM+-2ZTK200 1206
CHIP RESISTOR

BRALGRIC CER3I2T6 21,.50HMZ2E
RG 56,¢ CHM+=1ZTK100 1206
CHIP RESISTOR

BRALORIC CGB3216 56 ,20HRTZ
RL 0,354 130 OHR+=1XTKS0D
RESISTOR

PRALORIC SHADZCTAI300HA<F =]
RG 100 OHM+-1XTEIOC 1206

CHIP RESISTOR

DRAELORIC C6R3216 1000HNMTZE 1T
RG 100 OoHM+=4%ZTKI00 1206
CHIP RESISTOR

DRALORIC ceB3216 1000HMEZ 1
RG 56,72 OHM+=1XTK100 1206
CHIP RESISTOR

DRALORIC CGeE3216 56,20HMYZ
RL 0,356 432 OHMe=1ZTKSO
DEPOS.~CARBON RESISTOR
DRELORIC SMAQZ0T7/4320HK~F=D
gL 0,356 432 OHMe-1ZTKSO
DEPOS.-CARBON RESISTOR
BDRALORIC SHMADZOT7 /432 0HM=F=p
RL 0,35« 536 OHM®=-1ATKSO
RESISTOR

DRALORIC SHMAQZO7/5360HM~F =0
RL 0,356 49,9 OHM+ -$ETRED
RESISTOR

RESISTA MKZ

RG 511 oOHM+=1XTKT100 1206
CHIP RESISTOR

DRALGRIC CGBZE216 STTOHRTXE T
RG 511 OHM+=12ZTKICO 1206
CHIP RESISTOR

PRALORIC coBX2946 ST10HETE 7
RE 511 OHM+=1ZTKI00 1206
cHIP RESISTOR

DRALORIC £eR3276 S3110H®TE T

R&

TK

RG

TK

R&

TK

RL

RG

TK

RG

TK

TK

RL

RG

.

.4

RG

RE

TK

i

RL

RL

RE

RL

RG

RG

RG

006 .8750
006 . 8790
0068790
082.9888
006 8626
006.8726
006.8826
082.9888
006 .8684
006 .8884
006.8826
083 .0355
082 .0355
083, 0449

DB2.9520

006.9051

006.9051

0069051

B03.7832 4

01 s& BLiO+
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Parts list for
EP KRKL-MESSER
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Stock No.

Blatt

Page

1

Kennzeichen
Component No.

Benennung/Beschraibung
Designation

Sachnummer
Stock No.

anthalten in

contained in

R&d

R50

251

RS2

RS3

R54

R3S

R56

RE7

R58

R59

R&O

rRé&1

R&62

R63

R64

RET

R6EB

R75

RGE 511  OHM+-1ZTLI00 1206
CHIP RESISTOR

bRALORIC CER3Z216 5110HMIE T
RE 51,7 OHM+=1ZTKIO0 1206
CHIP RESISTOR ‘
BRALORIC C6B3216 51,1 ouM1s
Re 750 OHM+=-12TRI00 1206
CHIP RESISTOR

BRALORIC CeB3Zi6 7500HMTE 1
RS 0,5H200 OHM+=-10Z10%10%
CERMET POTENTIOMETER T
BOURNS FI86F~1=-201

RG 750 OHM+-1ZTEI00 1206
CHIP RESISTOR

PRALORIC
RG 59,1 GHR+~1XTKI00 1206
CHIP RESISTOR

PRAEORIC CeB3216 51,1 OHmM1Z
Re 90,9 OHRe-1%4TK100 1204
EHIP RESISTOR

BRALORIC €GE3216 S0,.00HM1Y
RG 90,9 OHM+=1ZTK100 1206
CHIP RESISTOR -

PRALORIC CEB329¢6 90,00HMTY
R 619 OHM+=-1ZTKI0D 1206
BRALORIC CGB3216 &190HRIZ 1
RG 619 OHMR+=-1ZTK100 1206
CHIP RESISTOR

BRALORIC
RG 619 OHM+-TZTKI00D 1206
CHIP RESISTOR

BRALOREC CER3IZ2T6 &190HMIY ¥
RE 619 CHE+=1ZTKI00 12046
CHIP RESISTOR

DRALORIC CGE3216 Gi1P0HMIZ 1
RL 0,35¥ 2, 87KOHM+=-1LTKS0
RESISTGOR
BRALORIC
RL 0,35%
RESISTOR
BRALORIC
RL 0,354
RESISTOR
brRALORIC
RL 0,35W
RESISTOR
BRALORIC
RL 0,354
RESISTOR
BRALORIC
RL 0,354
RESISTOR
DRALORIC
RL 0,35¢
RESISTOR
BDRALORIC

SMAQZ207/2,87TK=F=D
TO00KOHM+=TZTK S0

SMAG207 100K =F ¢
2,87TKOHM+ =14 TKS0

SMAD207/2,87K ~F=D
316 OHMI=1ZTKSO
75,0 OHMe~1ZTKSO

SMAGE07 /750K =F=D
75,0 OHM+-1XTKSO

SHMAQZC7/750HM «F=p
THOHME=T XTKS0

SMADZOT7/1K-F=¢

CGB3216 7500HmIZ T

SMADZ07 /31 60HM=F=1f

RG

RG

RG

RS

R&

RG

RS

LIS

RG

TK
R&

RG

CEB3216 - 6190HRIYL TK

RG

K

RE

'L

RL

RL

RL

RL

RL

RE

006.9051

006 .8840

006 .9097

0B87.7E554

0G6 .9097

006.8810

006.8878

0Cé.8878

006 9074

006.9074

006 9074

006.9074

083.0%949

082.17¢&4

083.0949

083.0232

082 .9665

(082.9665

082.2960
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R76
RT7
R78
R79
REQ
RSJ
Ré?
R9Z
RS 3
R100 -
901
R102
R103
R103
R110
R11
R112
R115

R125

RL 0,35W 2,67KOHM$=T1ZTKSO
RESISTOR

ORALORIC  SHMAD207/2,67K=F=b
R 0,35 1KOHM+=1%4TK50
RESISTOR

BRALORIC  SRAD207/1K=F=C

RS 00,5500 OHR+=10%10X10X
CERMET POTENTIOMETER T
BOURNS 3386E=1-501

RL 0,35¥ 56,2 OHM+=1%ZTK50
RESISTOR
BRALORIC
RL 0,354 562 OHM+=1%TKS0
RESISTOR

PRALORIC  SMAD207/5620HM=F=p
RG 42,2 OMM+=2%TK200 1206
CHIP RESISTOR

BRALORIC  C6B3216 42,20HM2Z
RG 46,4 OHM+=2ZTK200 1206
CHIP RESISTOR

BRALORIC  CGB3216 46 ,40HM2Y
RG 42,2 OHM+=2%TK200 1206
CHIP RESISTOR

DRALORIC  CBB3216 42,20HM2%
RL 0,356 130 OHM+=1ZTK50
RESISTOR

DRALORIC  SMAGZO7/1300HM=F={
RG 162 OHRK+=1%TK100 1206
CHIP RESISTOR

DRALORIC  CGB3216 1620HMTZ 1
RG 90,9 OHE+=1%TKI0C 1206
CHIP RESISTOR

BRALORIC  C683216 90,00HM1Y
REG 962 OHM+=1%ZTK100 4206
CHIP RESISTOR

BDRALORIC  CGB3216 1620HMAX 1
RL 0,354 127 OHM+=9ZTKS0
RESISTOR

DRALORIC  SHAQ207/1270HM=F«4
RL 0,35¢ 130 OH®+=1%TKS0
RESISTOR

DRALORIC  SMAD207/130CHM=F=0
RE 100 OHM+=1%TKI00 1206
CHIP RESISTOR

BRALORIC  CGR3I216 1000HM1IY ¥
RG 61,9 OHMe=1ZTKI00 1206
CHIP RESISTOR

BRALORIC  CGB3216 61,90HMIX
RG 100 OHM+=1%TKI0D 1206

CHIP RESISTOR

DRALORIC  CGE3I216 1000HMIX 7
RL 0,35W 130 OHM+=1%TKS50
RESISTOR

BRALORIC  SMAGZ207/1300HM=F={
RL 0,35% 10 ,0KOHM+=12TK50
RESISTOR

BRALORIC SMAQZ07 /30K =F=D

SMAQZ0T /56 ,20HM=F

RL

"L

RS

RL
b

RL

R&

TK
RG

TK
RE&

118

Ri

RG

K
RG

TK
RG

1

RL

RL

RG

K
RG

TK

RG

RL

RL

083.0910

082.2160

247 .7878

082.9571

083.0469

006. 8770

006 8803

006 .37%0

882.9888

0068932

006 B878

006.8922

0829871

082.9888

0G6.88864

006.8832

006.8884

082.5888

083.%2%7

Lo S = e

A L]

me %D a
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DRALORIC

A2 A Datum | Schaltteilliste fur Sachnummer Blatt
€ > Date Bartg list for Stock Ne. Page
BOMHDE S SCHWARY ED NKL=-MESSER
06 (G4BT | ACP METER 803.7832.01 sa 13
Kennzeichen Benannung/Beschralbung Sachnummer enthalten in
Companent Na. Designation Stock No. contained in
k130 RL 0,358 T0,0KOHM+=1ZTKS0O RL OB3.1297
RESISTOR
DRALORIC SMARO207/10K=F~b
R135 RL 0,35W 4. 7SKOHM+=-TITKS0 RL 083.1097
RESIETOR
DRALORIC SHADZOV/4,75K=F=D
R%SS RL 0,35W 499 QHMP+=1ZTKSO RL 083.0410
RESISTOR
PRALORIC  SMAO207 /499 OBM~F~1
Ri56 RL 0,35W 969 KOHM+=1ITESO RL 083.2164
RESISTOR ’
DRALGRIC SHAS20T 716K =F=C
R1S57 RE, 0,35% TO0KOHMe-12TKS0 Ri. OBZ2.1764
RESISTOR
BRALORIC SMACZ07/ 100K =F~C
rR158 BL 0,356 Z,74K0HB+=1ZTKS0 RL 083.0%92é
RESISTOR
DRALOGRIC SKAQZ20T/2,74K=F=p
Ri59 RL 0,35W 402 OHM+=TZTK30 rRE. 083.0326
RESISTOR
PRALORIC SMAQZ207 402 OHM=F =B
R160 RL 8,.35% 1,87KOHM+=12TK50 RL 082.07%0
RESISTOR
BRALORIC SMAQ207/1,87K=F=D
R161 REL 0,35 2, 00KOHM+=9XTK50 Rt. 083.0826
RESISTOR
: BPREALORIC SMAQZ207/2,00K~F-b
R165 RE 0,358 215 OHHE+=-TXTKS50 RL 083.0078
RESISTOR
BRALORIC SRAQZUTF2150HK=F=1
R166 RL.0,35¢ 100 OHM+=1ZTK50 RL C82.6543
METALFILM=RESISTOR
BRALORIC SMACZ20T/100/ HM=F =g
R170 RL 0,35% 2,15KOHB+=-12TKSO RL OB3.0855
RESISTOR
bRALORIC SHADZ207/2,15K=F=D
RY71% RL 0,35¢ TKOHM+=1ZTKS50D RL 08Z-2160
RESISTOR
DRALORIC SMAQZO7 f1K=F=C
R175 RL 0,35W 2,26K0HM+=1XTKS50 RL DB3.0861
RESISTOR
DRALGRIC SHADZ207 /2 ,26K=F~D
RE76 RL 0,358 TKOHMe=-TZTKS0 RE. 082.2160
RESISTOR
GRALGRICL SHAQZ07/1K=F=C(
R180 RL 0,350 2,26K0HR+=12TK50 rRL. Q83.0861
RESISTOR
DRALORIC SMAQ207/2,26K~F=p
181 RL 0,35¢ 1KOHM+=1LTKS(D RL 082.21é0
RESISTOR
DRALORIC SHAQZOT/HIK-F=C
RE85 RL 0,35W 2,26KCHM+=1ZTKS0 rRL 083.0861
RESISTOR
DRALORIC SMAQ207/2,26K~F=p
R186 RL 0,354 TXKOHM+-14ZTKS0 RL 032.2160
RESISTOR
SEAQ207/1K=F=C




' @ Al Datum | Schaltteillists fiir Sachnummer Blatt
Date Parts list for "Stock Ne. Page
ROHDELSCHWARZ ED NKL-MESSER
f 06 (0487 | ACP METER BO3.7832.01 sa] 14
¥ennzeichen Benennung/Beschraibung Sachnurmmar snthalten in
Component No. Designation Stock No. contained in
kY94 RL 0,354 2,26K0HM+=1%TK50 RL 083.0861
RESISTOR
BRALORIC SBAQZOT/2 ,26K~F=0
8191 RL 0,35¢ 1EOHM+=1ZTKSD RL. 082.2160
RESISTOR
BRALORIC SHAGZUT S K =F=¢C
195 RL 0,35% 2,26K0HM+=-12TK50 Ri. OB3I.0EB&1
RESISTOR
DRALORIC SEADZOT/Z2,206K=F=D
R1%96 RL 0,356 TEKOHR+=TITKSO R 0B2.2160
RESISTOR
DRALORIC SMAD207/1K=F~C
RZ 00 REL (,35W 2,26K0HEB+-1XTKS0 RE. 083.0861
RESISTOR '
BRALORIC SWAQZDT7/2,26K-F=D
rRZ 0% RL 0,358 TEKOHM+=T1ZTKSD fL 082.2160
RESISTOR
DRELORIC SHADZOT/iK~-F=C
k210 RL 0,354 499 OHM+-T1XTKSO RL 083.0410
RESESTOR
DRALORIC SRADZDTI LY OHI =F =]
R211 RL 0,35W 469 OHM+=1ZTKS5D RL 081 .0410
RESISTOR
BRALORIC SMADZ0F/ 49F0HM =F =1
R215 RL 0,35¢ TXKOHM+-TITKSO RL OBZ2.2160
RESISTOR
BRALORIC SHAOZO7/IK=F={
R216 RL 0,358 TKOHM+=9ZTK:D RL DEZ.2140
RESISTOR
BRALORIC SHAQ 207 1K ~F=C
R247 RL 0,356 10,7F0HB+-12TK5D . RL 0B3Z.131¢é
RESISTOR
BRALORIC SMAQZ07 /10, FK=F=p
R218 RL D,35%W 10 ,7TKOHM+=12TKSD RL 083.1316
RESISTOR
BRALORIC SEEQELT/I0,TE~F~b
Re19 RL 0,35W 10,0 OHM+=1XTKS0 RL. 08BZ2.8852
RESISTOR
BRALORIC SHAGZ207/100HM-F=D :
R220 R 0,356 3,65KOHM+=-1XTKS0 RL 082.2260
RESISTOR :
BRALORIC SMAQZOT/IS 65K =F=C
R221 RL 0,334 4 ,O2KOHME=FZTKSG RL QB3.1045
RESISTOR
BRALORIC SMAQG207 /4 ,02K=F=D
R222 RS 0,5W100 OHM+-=10Z10X10X RS 247.793%2
CERMET POTENTIOMETER
BOURNS © 3386%X~-1-101 T
RZ223 RL 0,356 4£,0ZKOHM+E=1XTKSO Ri. 083.1045
RESISTOR
PRALORIC SBACZ207 /4 ,02K=F=D
R230 RL 0,35 12,TKCHM+-1XTKSO RL D83.1351%
RESISTOR
DRALORIC SMAOZO7 /12, 1K =F=D
re31 RL 0,33W 10,080HM+=TETKSO RL O8Z 1297
RESISTOR
DRALORIC SWAQZO7/10K=F =D
onT PRYT Iint «s at 4L+
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Component No. Designation Stock No. contained in
R232 RL 0,35W 2,00KOHB+14TKS5Q RL. 083 .08B26
REBISTOR
DRALORIC SHAD207 /2 ,00K~-F-b
RZ33 RL 0,35 10, 0K0OHM+=-12TKS0 REL. Q83,1297
REBISTOR
BRALORIC SMAGZ207 /10K =F=b -
RE34 RL. 0,358 21 ,CKOHE+=-1%ZTKS( RL 083.1539
RESISTOR
DRALORIC SHA/S207/72%,0K=F=C
RZ35 RL 0,354 10, ,0KO0HM+=TZTKSO RE. 083.129¢
RESISTOR
BDRALORIC SHMAQZ2077/ 10K ~F~D
RE4D RL 0,258 &40,2¢0HR+=1ZTKS0 RL 0B3.1731
RESISTOR
PRALORIC SHMAF207 /740 ,2K=F=C
R2471 RL 0,350 40, 2ZKOKM+=-1ZTKS0 RL. OB3.1751
"RESISTOR _
DRALORIC SMAEJZ207 /40 ,2K~F=C
R242 RL 0,35@ T00KOHR+=FXTK50 RL 082.1764
RESISTOR .
BRALORIC SMAQZO7/ 100K =F=C
RZ43 RL 0,358 100KOHK+=TXTKS0 RL 0BZ.1764
RESISTOR
DRALORIC SBAQ207/100K~-F=C
Re44 gL 0,35 200KOHM+=-1ZTKSO ~RL 083.2235
RESISTOR ’ .
DRALORIC  SMAQ207/200K-F=b |
R250 RL 0,354 Z00KOHM+—1XTKED RL U83,.2235
RESISTOR
bRALORIC SKADZA7 FE00K=F=b
RZ251 RL 0,35W ZODKOHE+=FTZTKS30 RL ORB3 2225
RESISTOR
DRELORIC = SMAQZ207/200K-=F=-D
R252 RL 0,35W Z200KOH®+-1XTKS50 RL 0B3.2235
RESISTOR
ORALORIC SHAGZ2C? /200K =F~p
RESS RE. 0,35% 10,0 OHM+-12TKSD RL 08B2.8852
RESISTOR
BRALORIC SMACZ07/100HM=F=p
RE60 RL 0,354 10,0 OHM+-1XTKSO Ri. 082.8852
RESISTOR
BRALORIC SHACGZO7/T00HM=F=D
R265 RE. 0,356 499 OHR+=-1XTKS( RL 083 .0410
- RESISTUR
BRALCRIC SHADZCT?/ 499 OHM~F =0
R270 RL 0,356 10,0 CHM+=1ZTKSO RL 0BZ.8832
RESISTOR
BRALORIC SHACZ207/100CHK=F=0
R27% RL 0,35¥¢ 499 OHE+-=1XZTKSO RL CB3.04190
RESISTOR
BRALGRIC SMAQROTFLOG QUK =F~0
R272 RL 0,354 10 ,.0KOHM+=1ZTK50 RL 083.1297
RESISTOR
BRALORIC SHAQZ207/10K=F=D
¥E3 RE BLYT9IX PNP 45Y 200#HaA AR Q103777
TRANSIETOR
SIEMENS BCY7OIX
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ROHDE & SCHWARZ ED NKL-MESSER
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Desigration Stock No. contained in
¥56é A BCYTSIX PNP 45V 200MA a¥ DID3E777
TRANSISTOR
SIEMENS BCY7GIX
V66 AE BB4U5B 14 2PF €D 1 AE 596.6839
TUNING DIODE
VALYO BB4LOSE
¥ea K BFR76 NPR. 95V T5RA A¥ 093.2738
TRANSISTOR
VALYO BFR96
¥75 AK BCYSP9IX NPN 45V 200MA AEK 010.5163
TRANSISTOR
SIEBMENS BLYSOIX
¥igs AF BZXT9/C20 0,54 Z-01 KE 012.2584
ZENER DIOBE
‘ VALY O BIXTF9/C20
Vizé AK BC337-40 NPN 45V B8OOMA I03.9524
TRANSISTOR
INTERMETAL BC337=40
¥i27 AD INLL4LSE TS¥ 0,958 UDIL AB 012.0700
PIOGE
TEXAS INST 1N&448 GEGURTET
¥i30 RE BIXNTO/C20 0,54 Z-bI AR 012.2584
ZENER DIOGDE
VALV BZX79/C20
¥i31 AK BCI3ZT7=40 NPN 45V BOORA I03.9524
TRAMSISTOR
INTERMETAL BEC337-40 |
¥i32 ED TN&L&4LB 75¥ 0,15A UBIL &b 012.0700
BIGBE
TEXAS INST N&4L4LB GEGURTET
¥135 AE BIX?79/C20 0,5W Z=D1 &8 01Z2.2584
ZENER DIODE
$ARLVO RZXTFI/C20 _
Vi3 A BC337=40 NPH 45V B800H®A 303.9524
TRAKNSISTOR
INTERMETAL BC2E3T=-40
¥137 AL BAYTH v 0,124 UDE 012.0575
BIOBE
THOMSON BAY71
V138 AD FDTCO 20¥ 0,054 Ubit AD 012.0500
BIODE
FRIRCHILE FHTOO
¥{155 AK BCYSOIX NPN &3¢ Z00HWA AK 010.5163
TRANSIGTOR
SIEMENS BEYSQIX
¥206 AD BAYTY Isy 0,128 unl 012.0875
pI0DE
THOMEQN BAY T
¥2TF0 AE BIXT?O/COVH 0,54 Z=D1 AE 012.2503
ZENER DIODE
VALVO BZXT7C/COVY
W1 BX KABEL ®1 803 .8097
CABLE
x4 FP STECKERL-INDIR.G4POLIG FPp 084.6470

64-PIN INSERT
PANDULT 100=064~033/999

anE PRI N4 i

0l AL
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Kennzeichen
Component No.

Benennung/Beschreibung
Desgignation

Sachnummer
Stock No,

enthalten in

contained in

X911

X916

X947

X918

71

120

21

150

780

2115

2125

2130

" ERIE

Fd EINBAUSTECKER SYST.SHB
ANMGLE CONNECTOR

ROUSENBERG RES=ZLHNG.60Z2.8804
FJ EINBAUSTECKER SYST.SHB
ANGLE CONNECTOR

ROSEMBERG RES-ZCHNG.602.8804
FJ EINBAUSTECKER SYST.SWB
EHGLE CONNECTOR

ROSENBERG
FJd EINBAUSTECKER SYST.SHMB
ANGLE CONNECTOR

ROSENBERG RES-ZCHNG.602.880¢

LD TOGHZ 500B100VI0ALRD XS
LEAD THROUGH FILTER

ERIE RES=ZCHNG. 4514636
LS 10GHZ 50bB100VIOQALRD XY
LEAD THROUGH FILTER

ERIE RES-ZICHNG.45 1 4636
LD 106HZ 50pB100VICA4RDX?
LEAD THROUGH FILTER

ERIE RES=ZCHNG.451.4638
L 106HZ 500BTOOVICALRD XY
LEAD THROUGH FILTER
RES=ZCHNG. 451 .4636
b 10GHZ 500B8100VI0A4RDKS
LEAD THRCUGH FILTER

ERIE RES~ZCHNG. 45T .463¢€
LD 106HZ 5008100V10A4RDXS
LEAD THROUGH FILTER

ERIE
LD 106HZ 500B100VICA4LRDXS
LEAD THROUGH FILTER
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5 Service Manual for Displav/Kevboard Module
(See circult 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

LR IR

S5.7,1% Rey Detection

A1l kevs cn the front panel (except the STANDBY key} are combined
into a matriz. :

In the reéet state, the columns (KQO to KQ9) are held Low (sta-
tic}) by a port of the main controller, the flip-flop D7.1 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:

&) All column inputs RQ1 to KQ$ to High, RKQ0 to Low.
If one of the row outputs KAO to RA7 is Low, the pressed key
is at position RQO/KAx (0 < x < 7},

b) Repetition of a).
For all columns (KQ1 to KQY9 in succession to Low) . .

¢) The value is only processed further if unequivocal pressing of
& 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 detection, i.e.
all columns are set to Low and the flip-flop is reset.

Key debouncing is alse handled by the software, i.e. the key de-
tection routine only starts 20 nms 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) .,

802.3662.00 5.1 E—-1



5.1.2 Rotarv Pulse Generator

The rotary pulse generator is a magnetic disk with 12 north and
gsouth 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 signals with a
mark-to-space ratic of 1:1 are present at test points P6 and P7
cEfset in phase by %0 degrees. Bach rising and falling edge at P7
generates an interrupt for the controller via D4.IV, D3.I, D3.II,
D2,ITI, D4.I and D4.II (DREINT, active High, edge-triggered) pro-
vided that flip-flops D3.I and D3.II have been reset by pulse
DRERES (active Low). The direction information provided by DI1.I,
D1.IT, D2.I and D2.II is transferred by the reset pulse (DRERES)
to flip-flop D5.I and is available at connection DREDIR {(High
corresponds to clockwise).

Evaluation seguence:

1. Reset rotary pulse generator (Low pulse at DRERES].

2. Second reset following interrupt by DREINT (High) + direction
information available at DREDIR. Buffer counter (software} is

incremented or decremented by main controller.

3, DREINT is enabled on the digital unit module.

5.1.3 Display Control

The LCDs are driven in multiplex mode by special drivers (D10 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), i.e. all LCD seg-
ments are dark. The drivers must first be initialized (COMMAND
mode, LCDCD High) via the lines LCDSI (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 line 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).

11 drivers are provided with a system clock of approx. 100 kHz
(p5) from D18 via buffer D26.I1/D26.IIIX.

The display contrast depends on voltage V11 which is generated by
Vi/N1.I.

802.3662.00 5.2 | - E=1



5.1.4 LED/Illumination Control

All LEDs (except the STANDBY LED) are controlled by shift regig-
ters D22, D23 and D24 via the serial channel LED (strobe) in con-
junction with DO-L (data) and CPps-IL (clock). Since LEDs of dif-
faerent luminosity are used, an additional driver (D25) is re-
quired for the green LEDs. The display illumination is controlled
via & buffer (V2) and a delay element (R30/C30) in order to comp-
pensate for the PTC effect of the lamps.

5.1.5 Loudspeaker Amplifier

The AF to be amplified is coupled to X11.A8 at low impedance (im-
pedance + 0 2). The control circuit for N100.I is on the analog
unit and is identical to the control of N100.II. The lamps are
used at this point for dynamic compression because of their prC
effect. The complementary cutput stages V100/V101 or VI104/Vi05s
enable the high output currents which are required because of the
low circuit impedance. '

802.3662.00 5.3 E-1



5.2 Testing and Adjustment
5.2.1 Kev Detection
Test: 1. Apply Low to RQO 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.I (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: D7.1 faulty (or control
lines). . :

Adjustment: none

5.2.2

Rotarv Pulse Generator

Tost:

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.I 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 DREDIR.

Adjustment: none

802.3662.00 5.4 B- 1



502@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 Section 4).

Adjust~

ment:

5.2.4

All drivers are supplied by D18 with a system c¢lock of
approx. 100 kHz (P53) via buffer D26.I1/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 P5Y.

The display contrast depends on voltage Vi1 generated by
Vi/N1.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).

LED/Illumination Control

Test:

All ILCD segments and all LEDs must light up simul taneously
when the instrument is switched on.

Adjustment: none

5.2.5

Loudspeaker Amplifier:

Test:

Apply an AC voltage with 1 kHz/10 mV to 1 V to X11.A8 (AC
coupling as result of bias of -7.5 V, internal resistance
of source corresponding to lamp H 100 or 100 & 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 (AC coupling since a bias of =7.5
Vi),

Adjustment: none

802.3662.00 ' 5.5 Be 1



5.3 Troubleshooting

All segments
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Yes

¥
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o
Yes

OK

802.3662.00
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FUER VAR O4/FCR MOD.04

e ekl e s ole e e sk s e ok s e e e e e
LF353 BO342.2291

FUER VAR O2/FOR MOD 02
OPERATIONAL AMPLIFIER

BP LCD 10X TSEGM. 1188 TFL
LC-DISPLAY )

BF LCD 4X 73SEGM.11MM TEL
LC-DISPLAY

BP LCD 44X TSEGM. 11MM TFL
LC-DISPLAY

BP LCD 4X 7SEGM. 11MM TFL
NUR VAR/ONLY MOD: 02 04
LC-DISPLAY

VL WIRE-WRAP PIN
WIRE-WRAP PIN

VL WIRE-WRAP PIN
WIRE-WRAP PIN

VI WIRE~WRAP PIN
WIRE-WRAP PIN

Rl O,635W
RESISTOR
Rl C,35W
RESISTOR
RL Q,35W
RESISTOR
RL G,35W
RESISTOR
RN 7X3,3K0OHM+—-2%SIL B HS

RESISTOR NETWORK

RL 0,35W 10, OKOHM+=1%TKE0
RESISTOR

RL ©,35W 22, TKOHM»~ 1%UTKED
RESISTUR

2, 2TROHEM+—- 1%TKS0
2, 21KOHM+~ T%RTKE0
18, OKOHM+=—1ATKE0
3, 32KOHM+- TATKSO

AF

AF

AF

AF

AF

AF

AF

EF
EF
EF

EF

Vi
VL
YL

RL.
RL.
RL
RL
RN
RL
RL

088

088

0Bo

089.

0898,

088

088

088

089

803

455,
455.

a55.

302.
803.

803.

803

BO3.
803.

088

088,
088.

oBz.
oBZ2.
083.
083.

281

.8134

L8134

.8140

8140

8140

.8140

L8140

L8140

L9140

L0815

2238
2238

2238

7040
1087

0521

L0818

0515
0515

L4542

4542
4542

2477
2477
1400
:511¢]

L4387
0B3.
083.

1287
1545

P

P

GEN. INSTR.

GEN. INSTR.

GEN. INSTR.

GEN.

[

GEW.

GEN.IMSTR.

BUERKL.IN
MGG
MGG

MGG

RCA
TEXAS

VARITRONIX
VARITRONIX

FVARITRONIX

VARITRONIX

BERG
BERG
BERG

DRALORIC
DRALORIC
DRALORIC
DRALORIC
BOURNS

DRALORIC
DRALORIC

HLMP 1700

HLMP 1700

HLMP-1718

HLMP-1718

HLMP~ 1718

. HLMP=-1719

LHP-1718

. HLMP-1718

HLWP=1719

33 G612
128000
1280-00

128000

CA3240AE
TLOTZACD

R&S-ZCHNG. 803.0521°D

LCD  4X
LCD  4X
LR 4x

NR. 75 403-003

CNR. 75 403-003

NR. 75 403-003

SMA Q207/2,21K-F-C
SMA Q207/2,21K-F-C
SMAQ207 /18K-F =D
SMAQ207/3, 32K~F~D
4308R~-101~332
SMAQ207/ 10K-F-D
SHiA/207/22, TK-F-C




Y F WFBOG TSt

uns slls Reghia var

R23

R24
R25
R26
R27
R28
R29
R30
R31
40
R4S
R4E
R&T
R49
R53

RGO

R100
R101
R102
R103

R 104
R105
R106

S1

571
512
513
S14
§18
516
521
522

523
524

RL O,35W 100KOHM+=1%TKEO
RL ©,35W BB1 KOMM+—1%TKEO
RESISTOR

RL O,35W 47, 5K0HM+~1%TKE0
RESISTOR

RS O, BWEKOHM=-10% 10X 10X5
CERMET POTENTIOMETER T
Ri 0,359 5, 62K0MM+-13%TK50
RESISTOR

RL O, 3EW 200K0HM+—1LTKE0
RESISTOR

RS O, 5W200K0HM+— 10% 10X 10X
CERMET POTENTIOMETER T
RL O, 35W 100K0OHM+= 14TKS0
RESISTOR

RL 0,350 100KOMHM+~1%TKS0
RESISTOR

RN 4X120 OHM+-2%SIL 8 HE
RESISTOR NETWORK

RL 0,35W 121 OHM+=1%TKS0
RESISTOR

RL ©,Z1W 1,00KOHM»~1%THEQ
RESISTOR
RL O, 35W
RESISTOR
RL 0, 35W 1KOMM+~ 14TKSO
RESISTOR

RG 121 DH@+-1%TKIO0 1206
NUR VAR/ONLY MOD: 04

FUER VARQ4/FOR MOD 04
CHIP RESISTOR

RL O,35W 1KOHM+-1%4TKS0
RESISTOR

RS POTENTIOMETER

POTENT IOMETER

RL 0,35W TKOHM+-1%TKE0
RESISTCR

Rl. O,35W 221 OH¥+—TATKEQ
RESISTOR

RG 215 OHM+-2%TK200 1206
TRIMMWERT /SELECTED

CHIP RESISTOR

RG 1000 OHM+-1%TK 100 1206
CHIP RESISTOR

RG 4,64K0HM+=2%TK200 1206
CHIP RESISTOR

RL ©,35W4, BAKOHM+~ 1%TKB0
RESISTOR

|RESISTOR

TROHM+ - 1%THB0

5B TASTER 1XA OHNE KNOPF
NUR VAR/DNLY MOD: 02 04

PUSHBUTTON SWITCH

58 TASTER 1XA OHNE KNOPF
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
PUSHBUTTON SWITCH

5B TASTER 1XA OMNE KNOPF
NUR VAR/ONLY MOD: 02 04

PUSHBUTTON SWITCH

5B TASTER 1XA OHNE KNOPF
HNUR VAR/ONLY ¥M0D: 02 04

PUSHBUTTON SWITCH

S8 TASTER 1XA DHNE KNOPF
NUR VAR/ONLY MOD: 02 04

PUSHBUTTON SWITCH

5B TASTER 1XA CHNE KNOPF
PUSHBUTTON SWITCH

5B TASTER 1XA CHNE KNOPF
NUR VAR/ONLY MOD: 02 04

PUSHBUTTON SWITCH

58 TASTER 1XA OHNE KNQPF
PUSHBUTTON SWITCH

5B TASTER 1XA OHNE KNOPF
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
NUR VAR/CGNLY MOD: 02 04

PUSHBUTTON SWITCH

RL
RL
RE
RS
RL
RL.
RS
RL
RL.
RN
RL
Ri.
RL
RL
RG

RL

RL
RL

RG

Rl

SB

sSB
S8
SB

5B

Se

SB
38

5B
58
58

082.

0B3.
083,

247,

082,
0B3.
087,
oB2.
o0g2.
281.
0B2.
082,
082,
0B2.

082,
802,
082,

083

006,

008,
007 .
082.

238.

238.
238.
238.

238

238.

238

238.

238
238

1764
2735
1800
7890
2190
2238
7530
1764
1764
4470
8B5S
1444
2160
2180

L8803

2160
3704
2180

L0084

8961

7271
0712
1687

3850

3850
3850
3850

. 388C

3880

. 3850
238.

3850

3850

L3880
.3BE0

DRALORIC
DRALORIC
DRALORIC
BOURNS
DRAL.ORIC
DRALORIC
BOURNS
DRALORIC
DRALORIC
BOURNS
DRALORIC
RESISTA
DRALORIC
DRALORIC
DALE

DRALGRIC

DRALORIC
DRALGRIC
DRALGRIC

DALE
DRALORIC
DRALORIC

STEMENS

STEMENS
SIEMENS
SIEMENS

STEMENS

SIEMENS

STIEMENS
SIEMENS

STEMENS
SIEMENS
SIEMENS

SMAQ207/ 100K~F-C
SMAQZ07/3B1K=-F~C
SMA/207/47 BK-F-C
3386F-1-502

SMAQRO7/5,82K~F=C
SMAQ20T /200K ~F~1
3386F-1-204

SWAQZ07/ 1C0K-F~C
SMAGZ0T/ 100K ~F-C

 4308R-102-121

SMAD207/ 12 10HM~F-D
M1 IKOO 1% TS0
SMAQ207/1K~F~C
SMAQRCT/ 1K~F=C
CRCW1206 1210HM F ¥

SMAQ207/1K~F~C

SMAQ207/IK~F~C
SMAQZ207/2210HM-F~D
CGB3216 2150HM2% TK

CRCW12068 1,0K0HM F T
CeB 3216 4,84k0HM 2%
SMAQ207/4,84K~F~C

STB11 M.LED-LOECHERN

STB11 M.LED-LOECHERN
STB11 M.LED~LOECHERN
ST811 M. LED-LOECHERN

57811 M.LED-LDECHERN

57811 M. LED-LOECHERN

5TB811 M.LED-LOECHERN
ST811 M.LED-LQECHERN

STB11 M.LED-LOECHERN
STB11 WM. LED-LOECHERN
STB11 M.LED-LDECHERN




535

536
S37
538
538

541
. .45
$46

$53
554

555

556
557

558

SBS
561

562
563
564

565
566
. .68
s75
.. T8
580

580

SB TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: 02 04
PUSHBUTTON SWITCH

5B TASTER 1XA OwHNE KNOPF
PUSHBUTTON SWITCH

SB TASTER 1XA DHNE KNOPF
PUSHBUTTON SWITCH

5B TASTER 1XA OHNE KNOPF
PUSHBUTTON SWITCH

5B TASTER XA OMNE KNOPF
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: G2 04
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: 04
PUSHBUTTON SWITCH

58 TASTER 1XA QDHNE KNOPF
PUSHBUTTON SWITCH

SB TASTER 1TXA OWHNE KNMOPF .

PUSHBUTTON SWITCH

5B TASTER 1XA DHNE KNOPF
PUSHBUTTON SWITCH

58 TASTER 1XA OHNE KNOPE
NUR VAR/ONLY MOD: Q2 04
PUSHBUTTON SWITCH

5B TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: 02 04
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
PUSHBUTTON SWITCH

5B TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: 04
PUSHBUTTON SWITCH

5B TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: Q4
PUSHBUTTON SWITCH

SB TASTER 1XA OHWNE KNOPF
NUR VAR/ONLY MOD: 02 04
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
PUSHBUTTON SWITCH

58 TASTER 1XA CHNE XNOPF
NUR VAR/DNLY MOD: 02 04
PUSHBUTTON SWITCH

SB TASTER 1XA COHNE KNQOPF
NUR VAR/ONLY MOD: 02 O4
PUSHBUTTON SWITCH

SB TASTER 1XA (QHNE KNOPF
PUSHBUTTON SWITCH

5B TASTER 1XA COHNE KNOPF
NUR VAR/ONLY MOD: 04
PUSHBUTTON SWITCH

SB TASTER XA OHNE KNOPF
NUR VAR/ONLY NMOD: 04 06
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: 04
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
MUR VAR/ONLY MOD: 04
PUSHBUTTDN SWITCH

5B TASTER 1XA CHNE KNOPF
PUSHBUTTON SWITCH

SB TASTER 1XA OHNE KNOPF
NUR VAR/ONLY MOD: 02 04
PUSHBUTTON SWITCH

8B TASTER 1XA OHNE KNOPF
NUR VAR/ONLY ¥0D: 02 04
PUSHBUTTON SWITCH

SB TASTER TXA OHNE KNOPF
NUR VAR/DNLY MOD: 02 06
PUSHBUTTON SWITCH

SB TASTER 1XA CHNE KNOPE
NUR VAR/ONLY MCD: 04
PUSH BUTTON SWITCH

5B

5B
SB
58
58
SB

SB

5B
5B
B
58

S8

58
sB

5B

sB

5B
5B

5B

sB
sB

58

SB

se

5B

5B

SB

238.

238.
238.
238.
238.
238.

238.

238.

238

238.
238.

238,

238
238

238

238

238

238.

238

238

238.

238,

238

238

238.
238,

238

238

B34,

3850

3850
3850
3850
3850
3850

3850

3850

. 3850

3850
3850

3850

.3850
. 3850

. 3850

.3850

. 3850

3820

.3850

. 3850

3850

3850

. 3850

.3B50

3850
3850

. 3850

. 3850

802¢

SIEMENS

SIEMENS
SIEMENS
SIEMENS
SIEMENS
STEMENS

SIEMENS

SIEMENS
STEMENS
SIEMENS
SIEMENS

SIEMENS

SIEMENS
STEMENS

SIEMENS

STEMENS

STEMENS
SIEMENS

SIEMENS

STEMENS
SIEMENS

SIEMENS

SIEMENS

STEMENS

STEMENS
SIEMENS

SIEMENS

SIEMENS

SIEMENS

STB11

57811
57811
STB1
STB1Y
§TB11

3781

5TB11
5§TB11
STB1T
5T811

5TE11

STB1Y
51811

5TB11
5T811

5TB11
STRY1

5781

STB1Y
87811

57811
STB11
STE11

STB1Y
S5TBY1

5TB11

STE11

=

L

= = o B = X

z =2 = =7

=

- LED-LOECHERN

. LED-LOECHERN
- LED=LOECHERN
.LED-LOECHERN
. LED-LOECHERN
-LED-LOECHERN

LED-LDECHERN

 LED-LDECHERN
LED~LOECHERN
LED-LOECHERN
- LED={.0ECHERN

.LED~LOECHERN

. LED=L.OECHERN
.LED=LOECHERN

. LED~L.DECHERN
-LED-LOECHERN

- LED-LOECHERN
-LED-LOECHERN

.LED-LOECHERN

.LED-LOECHERN
-LED-LOECHERN

LED-L.DECHERM
- LED-LOECHERN
LED-LOECHERN

.LED-LOECHERN
LLED~L.OECHERN

. LED-LOECHERN

. LED-{.OECHERN

V422630001 1~A008




ung alfa Aechte vor

Vi
V2
V4
V0o
Vg1
Vio4
Vi0s

x13

x4

xia

X158

X11A

X118

X124

X128

AK BCYSOIX - NPN 45V 200MA
TRANSISTOR

AN 2ZNGBSS NKAN 3BV FET
MOS-FET

AD TN4448 75V 0, 154 UDI
DIODE

AK BC337-40 NPN 45V BOOMA
TRANSISTOR

AK BL327-40 PHP 45V BOOMA
TRANSISTOR

AKX BLC337-40 NPN 45V BOO0MA
TRANSISTOR

AK BC327-40 PNP 45V S00MA
TRANSISTOR

FR IC-FASSUNG 20POL.DIL
SOCKET

FP WINKELSTECKERLEIST.36P
3-POLIG/3 PINS

ANGLE PIN CONNECTCR

DX BUCHSENEINHEIT X14

NUR VAR/ONLY MOD: 04
CONMECTOR X14

F¥ BUCHSENLEISTE OP.W. WP,
NUR VAR/ONLY MOD: 02 04
CONNECTOR

FP WINKELSTECKERLEIST.36F
B-POLIG/B PINS

ANGLE PIN CONNECTOR

FP STECKERL.ABGEW.36-POL.
8-~POLIG/B PINS

ANGLE PIN CONNECTOR

FP STECKERL.ABGEW.38~POL.
10-POLIG/ 10 PINS

ANGLE PIN CONNECTOR

FP WINKELSTECKERLEIST.3&P
10-POL.IG/ 10 PINS

ANGLE PIN CONNECTQOR

Al 010,

Al
AD

ER
Fp

F i

Fp

£

Fp

Fp

303,
012,

203

303.

303
303

834.
614,
243.
oB7.
087.

243.

163
8324
0700

.BEB24

8518

L8524
L8518

8105

21058

3578

STEMENS

STLICONIX
TEXAS INST
INTERMETAL
INTERMETAL
INTERMETAL
INTERMETAL

PRECICONT

BERG

FCT

BERG

BERG

BERG

BERG

BCYESIX

2NEBER

iIN444B GEGURTET
BC337-40
BC327-40
BC337-40
BC3zZ7-40

usn207

75168-113-36

F 954

7516811336

75168-114-36

75168~114~36

75168~113-386

- ENDE =~
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5 Service Manual for Oscilloscope Module
(See c¢ircuit diagram 803.71211 8, sheet 1 and 2
and circuit diagram 803.1257 S)

5.1 FPanction Description

The oscilloscope module can be divided into three subgroups:

+ Power pack, blanking amplifier and deflection amplifier
+ Preamplifier
+ %/Y character generation, triggering

5.1.1 Power Pack, Blanking Amplifier and bDeflection
Amglifier

The power pack generates from a +24-¥V DO voltage the voltages re-
quired for the deflection amplifier (140 V) and the blanking am-
plifier (+33 V) as well as the acceleration veltage {-1.7 kV) and
the filament voltage (6.3 V) for the CRT. 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 requlated 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-isclator 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 amplifier applies the voltages 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 adjustable 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 f£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 %¥/¥ Character Generation and Triggering

With the oscilloscope in operation the ¥ and ¥ deflection coeffi-
cients are output on the screen with the corresponding units (mV,
¥Hz, %) 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 cyclically read out by the oscilloscope.
The characters are controlled in the ¥ 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 flyback; 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 automatie. Part of the signal applied to the Y am-~
plifier 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.

8033111‘1n00 502 } E‘.’%



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 Voltage and the Intensity

Settings:

.
B

Switch on instrument

Set intensity control R28 to minimum
{fully counterclockwise)

Allow approx. 5 min to warm up

Checkpoints: + Cathode of V18 (=)
+ Cathode of V15 (+)
Adjustments: + Adjust R29 so that a picture is Jjust 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 R2G
5.2.2 Adjusting the Astigmatism
Settings: + Bwitch on instrument
+ Set average intensity
Checkpoint: + Bcreen
Adjustment: *+ 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: + Bwitch on instrument
+ Set maximum brightness
> Select maximum deflection frequency
+ Apply a 20-kHz sinewave signal to the external
input
Checkpoint: + Screen
Bdjustment: > Suppress the flyback using R36

803.1111.00



5.2.4 Adjusting the Time Base and the Deflection Amplifiers

Settings: + Switch on instrument
‘ + Apply 1 V, 1 kHz to the external input

Checkpoints + Screen

Adjustments: + Position the arrow on the screen using R&1 and
R64 such that 1t is located asbove the labelling
of the selected function

+ Adjust the ¥ deflection coefficient correspond-

ing to the applied frequency using R208

+ Adjust the ¥ position of the arrow using R84
gsuch that it is Jjust visible above the bottom
edge of the screen

+ Adjust the ¥ deflection coefficient correspond-
ing to the applied amplitude using R81

5.2.5 Adiusting the Preamplifier
Settings: + Switeh on instrument
+ Set maximum ¥ sensitivity
+ Select internal or external input
+ Set R146 (Y position) to centre position
Checkpoint: + Screen
Adjustment: + Position the beam in the center of the screen

using R101 (intermal) or R112 (external).

803.1111.00 5.4 E-1
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5.4 Logic Tables for Control of Character Generation

. D203
Fenction
4 15 1a 17 1141131 12
% coordinate g 10 EH~EM E_ )] o
LB MER
T bt by Rt ot 1
‘ D203 D204
Function
: 11 47 51 6 |7
¥ coordinate & 0 “E 0
LEB MSB
1 1 i 1
Z signal -On 0 |
Qff i
Reset address counter RESET 0 T |
RESET 1
Chip select - cs o] |
Cs 1
Load RAM LADEN G
LADEN 1

803.1111.00 5.6



5.5 Troubleshooting

no picture

Current drain of
+24 V 0.2 A 7

Y

Ho
Yes
HT voltage present ?
s
No
Yas

Remove V1,
picture present ?

Ho
Yes

Blanking amplifier,
deflection amplifier

o

No or incorrect
character generation

Control logic
according to table,
Section 5.4 ?

Fy

No
Yes
+
Address
counter (P207) OK ?
b
No
Yes J

Switchover pulses
at D222/12 72

No
Yes

Blanking QK ?

S

s

Ho
¥Yes

&

' RAMs D206, D207, D208

B83.1111.00

—-N1, V1, V2, transformer

D202, D203

D209, D225

N200, N201, D223, D225

N207, blanking amplifier
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Kennzeichen
Component Na.

Benannung/Beschreibung
Designation

Sachnummer
Stock No,

enthalten in
contzined in

Cl
c2
- C5
C10
cll
Cc12
C13
Cld
C1i5
Cl6
c17
C1i8
Ci9
20
cz1
C22
23

c24

CE 220UF+~20%25VRD10X12,5
ELECTROLYTIC CAPACITOR
PANASONIC ECE-AlESS-221

CC INF+-10%63V K2000

CERAMIC CAPACITOR

VALVO 2222 63081 102
CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
ROEDERSET EXK 00 CB 247 ¢
CK 1UF+-10%50V5RM MKT
CAPACITOR

WIMA MKE2/50/1UF/10%
CC 1ONF+50-20%HDK6000RD1Y
CERAMIC CAPACITOR

RESISTA QBX61S5/10NF/ 2KV
CC 1ONF+50-20%EDKG000RD1Y
CERAMIC CAPACITOR

RESISTA UBX619/10NF/ 2RV
CC 1ONF+50-20%HDKS00ORD1S
CERAMIC CAPACITOR

RESISTA QBX619/10NF/ 2KV
CE 1OOUF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST EX 00CB 310 D
CK 100NF+~20%100V QUADER
PLASTIC~FOIL CAPACITOR
ROEDERST MKT1822-410/0
CK 100NF+-20%100V QUADER
PLASTIC-FOIL CAPACITOR
ROEDERST MKT1822-410/0
CK 100NF+-20%400V QUADER
PLASTIC-FOIL CAPACITOR

ERO _ MRT 1B22-410-40-6
CC 47PF+~-10%6KV1SNT50
CERAMIC CAPACITOR

RESISTA QFU615-47PF+10%
CC 47PF+~10%6KV1SN750
CERAMIC CAPACITOR

RESISTA QFUEL15~-47PF+10%
CC 47PF+-10%6KV15N750
CERAMIC CAPACITOR

RESISTA QFU615-47PF+10%
CC INF+50-20%2KVIRD K6000
CERAMIK DISC CAPACITOR
RESISTA SDRU RBX609 1000P
CK 100NF+-20%250V QUADER
PLASTIC~FOIL CAPACITOR
ROEDERST MKT1822-410/2
CK 100NF+=-20%250V QUADER
PLASTIC~FOIL CAPACITOR
ROEDERST MRT1822-410/2
CC 1NF+50~20%2KVORD K6000
CERAMIK DISC CAPACITOR
RESISTA

PRV

SDRU RBX609 1COOPEKV

cc
CE
CK
ce
cc
cC
CE
CK

CK

CK

cC

cC

cC

CK

CK

801.8331
022.0784
006.7142
09%.2998
022.0710
022.0710
022.0710
006.7165
006.5033
006.5033
006.5256
022.1051
022.1051
022.1051
570.7744
006.5179

006.5179

570.7744
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1 Kenanzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

snthalten in
contained in

C30
Cc3l
c32
| ¢33
C40
C4al
c42
C50
C51
Ccs2
CB3
C54
C55
Cse
Cs87
Cel
Cel
Cce2

ce3

CK 100ONF+-5%63VERM MRT
CAPACITOR

WIMA MKS/2/63/0,1UF /5%
CC 1,2NF+=10%4X5R2000
CaPACITOR

VALVO 2222 63051 122

CE LOONF+-5%63V3RM MKT
CAPACITOR

WIMA MRE/2/63/0,1UF /5%
CC 1INF+~-10%63V K2000

CERAMIC CAPACITOR

VALVO 2222 ©3051 102

CC 33NF+-10%50VBR1I2Z200VIEL
CERAMIC CAPACITOR

UNION CARB CKO5BX333K

CC 100NF+-10%50VEK1Z00VIE
CAPACITOR

UNION CARB CKO5BX104K

CC 100NF+-10%50V5K1200VIE
CAPACITOR

UNION CARB CROSBX104K

CK 220NF+=-5%63VSRM MRT
CAPACITOR

WIMA MKS82/63/0,22U0F /5%
CC 1BPF+~2%3X4NPO

CAPACITOR

VALVO 2222 678 1018S%

CC 6BPF+-2%6X7NPO

CAPACITOR \ _
VALVO 2222 678 10689
CE OL00UP+-20%25V RDBXS.,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-ALESS-101
CC 1DONF+-10%50V3K1200VIE
CAPACITOR

UNION CARB CKOBBX104K

CE 100UF+-20%25V RDBX9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-101
CC L00NF+-10%50VEK1200VIE
CAPACITOR

UNION CARB CROSBXI104K

CC 100NF+-10%50VBK1Z00VIE
CAPACITOR

UNION CARB CROBBX104K

CC 100NF+-10%50VBK1200VIE
CAPACITOR

UNION CARB CKOSBX104K

CE 100UF+-20%25V RDB8X9.,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-101
CC 100NF+-10%50VSK1200VIE
CAPACITOR

UNION CARB CKOSBX104K

CE 100UF+-20%25V RDBX9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-ALESS~101

CK 099.2930
CC 087.7031
CK 099.2930
cC 022.0784
CC 084.5315
CC 084.5350
CC 084.5350
CK 099.2952
CC 087.6458
cc 087.6529

803.0580
CC 084.5350

803.0580
CC 082.5350
CC 084.5350
CC 084.5350

803.0580
CC 084.5350

803.0580

803.1211

01 SA BL 2+




Kennzeighen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

anthalten in
cotitained in

ung sits Rochis vor

Co4

Ce5

CB6

C70

C71

C72

C73

C74

C75

Dl

D2

D3

b4

D5

Kl

Ll

L2

L3

CC 10ONF+~10%50V5K1200VIE
CAPACITOR

UNION CARB CKUOBBX104K

CC 680PF+-10%4X5R2000
CAFPACITOR

VALVO 2222 63051 681
CC 6BOPF+~10%4X3R2000
CAPACITOR :
VALVO 2222 63051 681
CE 100UF+~20%25V RDEXS,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-ALESS-101
CC 100NF+~10%50VSK1200VIE
CAPACITOR

UNION CARB CKOSBX104K

CC 1OONF+~10%50V5K1200VIE
CAPACITOR

UNION CARB CKO5BX104K

CE 100UF+-20%25V RD8X9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-101
CC 100NF+-10%50VEK1200VIE
CAPACITOR

UNION CARB CRO5BX104K

CC 100NF+-10%50VEK1200VIE
CAPACITOR

UNION CARB CKO5BX104K

BL CD40S4BE 8BIT SH.REG
SHIFT REGISTER

RCA CD40%4BE

BL CD4051EE 8CH. MUX
MULTIPLEXER

RCA CD4051BRE

BL CD40B1BE BCH. MUX
MULTIPLEXER

RCA CD4051BE

BL CD40S5S3BE 3X2CE. MUX
MULTIPLEXER

RCA CD4053BE

BL CD40S4BE BBIT SH.REG
SHIFT REGISTER

RCA CD4094BE

SR 5V3600HMIMALIRH-JC~GEH
RELAY
CLARE PRME 15,005

LD 50UH BEI 0,32 2,9 OHM
CHOKE

SIEMENS B82111-A~Cl7
LD 50UH BEI 0,3A 2,9 OHM
CHOKE

SIEMENS B82111-A-C17
LD 270 UH10%25,00HMO, 047A
CHORE

DELEVAN DROSSEL1025~-78

CC 084.5350
cC 087.7019
CC 087.7018

803.0580
cC 082.5350
CC 0B4.5350

803.0580
CC 084.5350

CC 084.5350

BL 586.7726
BL 339.417¢
BL 335.4174
BL. 565.3080

BL 586.7726
SR 412.0027

LD 026.464%

LD 026.4649

LD 067.3153

G2 TS




Kennzeichen

Benennung/Beschreibung

Sachnummer

enthalten in

Component No. Designation Stock Ne. contained in
L4 LD 270 UHL0%25,00HMO,047A LD 067.3153
CHORE
DELEVAN DROSSELICZ25-78
N1 BO 8G3524BW 0Aal SCH.REGL BO 09%.8596
REG.PULSE WIDTH MODULATOR
SIL.ICON GE SG3524BN
N2 BO LF412CN 2XFET OPAMP 356.0821
OPERATIONAL AMPLIFIER
NSC LF4L12CHN
N3 BO LF412CKN 2XFET OPAMP 356.0521
QOPERATIONAL AMPLIFIER
NEC LFL12CN
N1O BO LP411CN JFET QOPAMP 349,.3058
OPERATIONAL AMPLIFIER
NSC LF&11CHN
Nil BJ TLEOTCP 2X ANALOGSCH BJ 33%.6160
ANALOG SWITCEH
TEXAS INST TL&OT7CP
Niz2 BO LF41ICHN  JFET OPAM®P 349.3058
OPERATIONAL AMPLIFIER
N&C LFL11CH
N13 BJ TL6&OTCP 2X ANALOGSCH BJ 339.6160
ANALOG SWITCE
TEXAS INST TL&CTCP
Nlé BJ TL&04CE 2X ANALOGECH BJ 300.6199
ANALQOG SWITCH
TEXAS INST TL604CP
N1S BO NESG532AFE 2XL . N.OPAMP BO 356.0450
OPERATIONAL AMPLIFIER
VALVO NESDH3IZ2AFE
N16& BO LF4&11CN JFET OPAMP 349.3058
OPERATIONAL AMPLIFIER
NSC LF411CN
Ni7 BO RC4558DN 2X OPAMP BO 475.1672
OPERATIONAL AMPLIFIER
RAYTHEON RC4558DN
0108 VI. STECKLOETOESE 7,5X1,1 VL 078.2747
PLUG-IN SOLDERING LUG
- R&S~ZCHNG.(078.274]
BIS/TO
¢llé
0212 VL STECKLCETOESE 7,5X1,1 VL 078.2747
PLUG=-IN SOLDERING LUG
- R&S~ZCHNG.078.274]
Pl V.. WIRE-WRAP PIN VL 088.4507
WIRE-WRAP PIN
BERG NR. 75 403~-001
RIS/TO
P8
Rl RL 0,35W 9,09ROEM+-1%TK50 RL 082.2177
RESISTOR
DRALORIC SMA0207/9,08K-F~C




TERIEEE W

Kennzeichen
Component Neo.

Benennung/Beschreibung
Designation

Sachnummer

Stock No.

enthalten in
contained in

R2
R3
R4
R5
R&
R7
RE
RY
R21
RZ2
R23
.R24
R25
RZ6
R27
RZ28
RZ29
R30

R31

RL 0,35W 6,04KOHM+~1%TK50
RESISTOR
DRALORIC
RL 0,35W 4,99K0HM+~1%TK50
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC  SMA0207/1R-F-C -
RL 0,35W22, 6KOHM+=1%TKS 0
RESISTOR

DRALORIC  SMAO207/22,6K-F-C
RS 0,5W20ROHM+~10%10X10X5
CERMET POTENT IOMETER T
BOURNS 3386F~1-203

RL 0,35W 4, 12KOHM+-1%TK50
RESISTOR

DRALORIC  SMA0207/4,12R-F-D
RL C,35W 1KOHM+-1%TK50
RESISTOR
DRALORIC
RL C,35W
RESISTOR
DRALORIC  SMAD207/1R~F=C
RF 0,5 W 3,9 MOHM +-5%
DEPOS . ~CARBON RESISTOR
RESISTA SK4/3,9M5%

RF 0,5 W 3,9 MOHM +-5%
DEPOS. ~CARBON RESISTOR
RESISTA SK4/3, 9M5%

RL 0,35W2, 21MOHM+-1%TK50
METALFILMRESISTOR

RESISTA
RL 0,35W2, 21MOHM+~1%TK50
METALFILMRESISTOR

RESISTA MKZ2 2,21MOHM 1% T
RS 0,25W 2,2MOHM+~30%LIN.,
POTENT I OMETER

RUF 0473-300 2, 2MOHM+
RL 0,35W1, 82MOHM+~1%TKS50
METALFILMRESISTOR

RESISTA MK2 1,B2MOEM 1% T
RS 0, 5WIMOHM+-10%10X10X5
CERMET POTENTIOMETER T
BOURNS 3386F-1~105

RS 0,25W LMOHM+-20%LIN.
POTENTIOMETER

RUF 0473-300 1MOHM+=2{
RS 0,5WIMOHM+~10%10X10X5
CERMET POTENTIOMETER T
BOURNS 3386F-1-105

RL 0, 35W1, 50MOHM+~1%TKE0
METALFILMRESISTOR

RESISTA
RL 0,35W 10, 0KOHM+-1%TK50
RESISTOR
DRALORIC

SMADZ07/4,99KR~F-D
1ROHM+-1%TRE(

SMAQ207/1R~F~C
1KOHM+~1%TK50

SMAQ207/10K~F-D

SMa (0207/6,040BM~F

RL

RL

RE

RL

RL

RL

RL

MKZ 2,21MOHM 1% TE50

RL
50

30,
RL

RS0
RS

Q,

0%
RS

RL

MK2 1,50MOHM 1% TR50

RL

082.6089
083.1116
082.2160
082.2219
087,7577
083.1051
082.2160
082.2160
007.1802
007.1802
095.8173
099.8173
803.0973
099.8150
087.7602
803.0967
087.7602
099.8138

083.1297

= a e

T




Kennzeichen Benennung/Beschreibung Sachnummer enthaiten in
Component No. Designation Stock No. coniained in
R33 RL 0,35W 1KOEM+-1%TKEC RL, 0B2.2160
RESISTOR
DRALORIC SMAQ0207/1RK=-F~C
R34 RL 0,35W 221 ROEM+-1%TR50 RL 083.2270
RESISTOR
DRALORIC SMADZ207/221K-F~C
R35 RL 0,35W 1ROHM+-1%TK50 RL 082.2160C
RESIETOR
DRALORIC SMAQ207/1R-F~-C
R36 RS 0,5WLOROEM+-10%10X10X5 RS 247.7903
CERMET POTENTIOMETER T
BOURNE 3386F-1-103
R37 RL 0,35W 1ROHM+-1%TK50 RL 082.2160
RESISTOR A
DRALORIC SMA0207/1R-~F-C _
R38 RL 0,35W 10, 0KOHM+-1%5TR50 RL 083.1297
RESISTOR
DRALORIC SMA0207/10K~-F-D
R3S RL 0,35W 10,0ROHM+-1%TK50 RL 083.3297
RESISTOR
DRALORIC SMAQ207/10KR-F-D
R40 RL 0,35W 221 ROHM+-1%TKS50 RL 083.2270
RESISTOR '
DRALORIC SMa0207/221K-F-C
R&1 RL 0,35W 221 ROHM+-1%TK50 RL 083.2270
RESISTOR
DRALORIC  SMA0207/221R-F-C _
R42 RL 0,35W 56, 2KOHM+~1%TK50 RL (082.2231
RESTISTOR
DRALORIC SMAQ207/56,2R-F-C
R43 RS 0,5WS0RKOHM+-10%10X10X5 RS 247.7910
CERMET POTENTICMETER T
BOURNS 3386F~-1-503
R4&4 RL 0,35W 56, 2KOHM+~1%TK50 RL 082.2231
RESISTOR
DRALORIC SMA0207/56,2K~-F-C
RL5 RL 0,35W 150 ROBEM+-1%TRED RL 0B83.212%
RESISTOR
DRALORIC  SMA/207/150R-F-C
R46 RL 0,35W 150 ROHM+-1%TK50 RL 0B3.2129
‘ RESISTOR
DRALORIC  SMA/207/150R-F~C
R&7 RL. 0,35W 10, 0ROHM+-1%TR50 RL 083.12%97
RESISTOR
DRALORIC  SMA0207/10K-F-D
R4S RL 0,35W 1KOBEM+-1%TR50 RL 082.2160
RESISTOR
DRALCRIC SMAQ207/1R-F-C
R4S RL 0,35W 1KOHM+-1%TK50 RL 082.2160
RESISTOR
DRALORIC SMAQ0207/1K-F-C
R50 RL 0,35W 10, 0RCHM+-1%TR50 RL 083.1297
RESISTOR
PRALORIC SMAC207/10K~-F~D
RE1 RL 0,35W 4,99K0OHM+~1%TKE(] RL 083.1116
RESISTOR
DRALORIC SMAC207/4,39K-F-D
803.1211101 sA BL 6+




Kennzeichen

Beﬂennung/&eschreibung

Sachnummer

enthalten in

uns alls Rechte vor

Component No, Designation Stock No, contained in
R52 RL 0,35W 20, 0KOHM+~1%TR50 RL, 0B3.1522
RESIETOR
DRALORIC SMA/207/20R~F-C
RE3 RL 0,35W25, 5KOHM+~1%TK50 RL OB3.1380
REEISTOR
DRALORIC SMAQ0207/25,5K~F~C
. RE7 RL-0,35W 1KOHM+-1%TK50 RL 082.2160
RESISTOR
DRALORIC SEMAD207/1K-F-C
REB RL 0,35W 1,74K0OEM+~1%TKE( RL 0B3.0784
| RESISTOR
DRALORIC SMAG207/),74R~-F-D
RE&O RL 0,35W 49, SKOHM+-1%TK50 RL 082.5114
RESISTOR
DRALORIC SMA 0207/49, 9K-F~C
Rel RS 0, 5W50KOHM+-10%10X10X5 RE 247.7910
CERMET POTENTIOMETER T
BOURNS 3386F~1-503
R&2 RL O,35W 13, 0KOHM+-1%TK50 RL 083.1368
RESISTOR _
DRALORIC SMACZ207/13,0R~F=-D
R&E3 RL 0,35W5, 76 KOBM+~1%TK50 RL 083.6824
: RESISTOR
DRALORIC SMAQ207/5, 7T6KR-F-C
R64 RS 0,BW2KOHM+-10%10X10XS RS 247.7884
CERMET POTENTIOMETER T
BOURNS 3386F=-1-202
R6E RL 0,35W 10, 0ROHM+-1%TK50 RL 0B83.1297
RESISTOR
DRALORIC SMA0207/10XK-F-D
R66 RL 0,35W 10, 0KOHM+~1%TK5(0 RL 083.1297
RESISTOR
DRALORIC SMA0207/10K-F-D
R&7 RL 0,35W 10, 0KOHM+-1%TK50 RL 083.1297
RESISTOR
DRALORIC SMa0207/10K~-F~D
R&B RL 0,35W 1KOHM+-1%TK50 RL 082.2160
RESISTOR
DRALQRIC SMA0207/1K~F-C
REY RL 0,35W 1ROHM+-1%TK50 RIL, 0Bz2.2160
RESISTOR .
DRALORIC SMAD207/1K~F-C
R70 RL 0,35W 150 KOHM+=~1%TKS50 RL 083.2129
RESISTOR
DRALORIC SMA/207/150KR-F~C
R71 RL 0,35W 150 KOHM+~-1%TR50 RL 0B3.2129
RESISTOR
DRALORIC SMA/207/150R-F~_
R72 RL 0,35W 10, 0KOHM+~1%TK50 RL. 0B3.1297
RESISTOR
DRALORIC SMAQ0207/10R-F-D
R73 RL 0,35W 1KOHM+-1%TK50 RL DBB2.2160
RESISTCOR
DRALORIC SMA0207/1K~-F~C
R74 RL 0,35W 1ROHM+-1%TKS50 RL 0BZ2,2160
RESISTOR
DRALORIC SMAQ2CT7/1K-F-C
B03.1211i01 SA BL 7+




Kennzeichen Benennung/Beschreibung Sachnummer enthaiten in
Component MNa, Designation Siock No. contained in
R75 RL 0,35W 10,0ROHM+~1%TRKES0 RL 083.1297
RESIETOR
DRALORIC  SMA0207/10K=-F=D
R76 RL 0,35W 4,99KR0HM+~-1%TK50 RI, 083.1116
RESISTOR
DRALORIC SMAQZ07/4,99R-F=D
RT7 RL 0,35W 20,0KOHM+~1%TRE0 - RL 083.1522
RESISTOR
DRALORIC SMA/207/20R~-F=-C
R78 RL 0,35W 20, 0ROHM+=-1%TR50 RL 083.1522
RESISTOR ’
DRALORIC SMA/207/20KR-F-C
REBO RL 0,35W 57,8ROHM+-1%TKE0 RI, 083.6830
RESISTOR
DRALORIC SMA0207/57 ,6K—-F~C
RE1 RS 0,5WS50KOHM+=-10%10X10X5 RE 247.7810
CERMET POTENTIOMETER T
BOURNS 3386F=1-503
RBZ2 RL 0,35W 13,0KO0EM+-1%TRS0 RL 0B83.1368
RESISTOR
DRALORIC SMAQ0207/13,0K~-F-D
RE3 RL 0,35W 5,90KOHEM+~-1%TK50 RL 083.1145
RESISTOR '
DRALORIC SMa0207/5,90K~-F-D
rRB84& RS 0,5W1ROHM+-10%10X10X5 RS 087.7560
CERMET POTENTICOMETER T
BOURNS 33B6F~1-102
R85 RL 0,35W 10,0KOHM+-1%TR50 RL 083.12%87
RESISTOR
DRALORIC SEMAQ207/10K-F-D
RE6 RL C,35W 10,0KOHM+-1%TK50 RL 083.1287
RESISTOR
DRALORIC SMA0207/10R~-F~D
RB7 RL 0,35W 10,0KOHM+-1%TR50 RL 0B3.1287
RESISTOR
DRALORIC SMA0207/10K~F~D
RE8 RL 0,35W 1ROEM+-1%TK50 RL. 082.2160
RESISTOR
DRALORIC SMAD207/1R~-F-C
REY RL 0,35W 1ROHM+~1%TKS50 RL 082.2160
RESISTOR :
DRALORIC SMAQ0207/1K~-F-~C
R10O RL (,35W 1MOHM+-1%TKS50 RL 082.7862
HESISTOR
DRALORIC SMA0207/1M-F-D
R101 RS 0,5W10ROHM+~10%10X10X5 RS 247.7903
CERMET POTENTIOMETER T
BOURNS -~ 3386F-1-103
R102 RL. 0,35W 56,2 OHM+-1%TK50 RL 082.9571
RESISTOR
DRALORIC SMAQ207/56, 20HM~F+D
R103 RL 0,35W 100 OHM+~-1%TK50 RL 082.6543
METALFILM~RESISTOR
DRALORIC SMA0207/100/HM~F-D
R104 RL {,35W 1RKOBEM+~1%TKS50 RL 082.2160
RESISTOR
DRALORIC SMAQZ207/1R~-F-C
803.1211101 §A BL 8+
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Sachnummer
Component No. Designation Stock No. contained in
R1IOS RL 0,35W 1,02K0OHM+-1%TK50 RL 083.0610
RESISTOR
DRALORIC SMAQ207/1,02KR~F-D
R106 RI. 0,35W 56,2 OHM+-1%TK50 RI, 082.54571
RESISTOR
DRALORIC SMAQ207/56, 20HM~-F+
R110 RL 0,35W 806 KOHM+~1%TK50 RL GB3.Z2806
RESISTOR
DRALORIC SMAL207/B06R~F=C
rR111 RL 0,35W 200KOEM+-1%TK50 RL 083.2235
RESIETOR
DRALORIC SMAD207/200K-F~D
R112 RS 0,5WL0ROHM+~10%10X10¥5 RE 247.7903
CERMET POTENTICOMETER T
BOURNS 3386F-1-103
R113 RL G,35W 56,2 OHM+-1%TKS50 RL 082.9571
RESISTOR
DRALCRIC SMAQ2C07 /56, 20EM~-F+
R114 RL C,35W 100 OHM+-1%TK50 RL 082.6543
METALFILM-RESISTOR
DRALORIC SMAQ207/100/8M~F=-D
R115 RL 0,35W 1KOHM+-1%TK5(0 ' RL 082.2180
RESISTOR
DRALORIC  SMA0207/1K-F-C
R1Ll6 RL 0,35W 1,02ROHEM+=-1%TK50 RL 0B3.0610
RESISTOR
DRALORIC | SMAC207/1,02KR~F-D
R117 RL 0,35W 56,2 OHM+=-1%TK5( RL 082.9571
RESISTOR
DRALORIC SMAC207/56, 20HM~F+
R118 RL 0,35W 47 ,5KCHM+-1%TRE0 RL 0B3.1800
RESISTOR '
DRALORIC SMA/207/47 ,BR~F=~C
R120 RL 0,35W 100RKOHM+-1%TR50 RL 082.1764
RESISTOR
DRALCRIC SMAQ207/100R~F=C
R121 RL 0,35W 100ROHM+~1%TKS50 RL 082.1764
RESISTOR
DRALORIC SMAQ207/100R~F=C
‘R122 RL 0,35W 100KOHM+-1%TK50 RL 0B2.1764
RESISTOR
DRALORIC SMAQ207/100K~¥F-C
R123 RL 0,35W 681 OHM+-1%TRE0 RL 083.0490
RESISTOR
DRALORIC SMA0207/6B10OHM~F-D
R1z4 RL 0,35W 4,99KOBEM+-1%TK50 RL 0B3.1116
4 RESISTOR
DRALORIC SMAQ207/4,59K~-F=D
R125 RL 0,35W 1ROHM+~-1%TK50 RL 082.2160
RESISTCOR
DRALORIC SMAC207 /1R~-F-C
RlZe RL 0,35W 2,00KOHM+~1%TK50 RL (083.0826
RESISTOR
DRALORIC SMAQ207/2,00K~F~D
R127 RL 0,35W 1ROHM+-1%TK50 RL. 082.2160
RESISTOR
DRALORIC SMAQ207 /1R~F~C
B03.1211101 8A BL 9+




Kennzeichen Benennung/Beschreibung Sachnummaer enthalten in
Compenent No. Designation Stock Mo, contained in
R128 RL 0,35W 499 OHM+-1%TR5C RL 083.0410
RESISTOR '
DRALORIC sMAQ207 /4990EM—F-D
R1Z9 RL 0,35W 100 OHM+~-1%TKEBEQ RL 0B2.86543
METALFILM-RESISETOR
DRALORIC SMACZ07/100/HM~F~D
R130 RL 0,35W 200 OHM+-1%TK30 RL.OB3.0049
REEISTOR
DRALORIC SMADZ207/2000EM—~F=-D
R131 R, 0,35W 200 OHM+-1%TK50 RL 083.0049
RESISTOR
DRALORIC SMA0207/2000HM~F-1
R135 RL 0,35W 681 OBM+=-1%TKS50 RL 083.0490
RESIETOR
DRALORIC SMAC207/6810BM~F-D
R136 RL 0,35W 10, 0ROHEM+=-1%TR5) RL 083.1297
RESISTOR |
DRALORIC SMAQ207/10KR-F-D
R137 RL 0,35W 2,00KOHM+-1%TRE0 RL 083.0826
RESISTOR
DRALORIC SMAQ207/2,00K-F-D
R138 RL 0,35W 3,01lROHM+-1%TR50 RL 0B83.0961
RESISTOR
DRALORIC SMAQ0207/3,01lK~-F=D :
R139 RL 0,35W 1RKOHM+-1%TK50 RL 0B2.2160
RESISTOR
DRALORIC SMAQ207/1K-F~-C
R140 RL 0,35W 2,00KOHM+~1%TKS50 RL. 083.0826
RESISTOR
DRALORIC SMAQ0207/2,00K~-F~D
R141 RL 0,35W 1EKQHEM+-1%TK50 RL 082.2160
RESISTOR
DRALORIC SMAQ207/1RK=F~C
R142 RL 0,35W 498 0HEM+=-1%TKL0. RL 083.0410
RESISTOR
DRALORIC SMAQZ207/4S90HM-F-D
R143 RL 0,35W 499 OHM+=1%TK50 RL 083.0410
RESISTOR
DRALQRIC SMA0207/4990HM~-F~-D ‘
R144 RL 0,35W 10,0ROHEM+~1%TKS50 RL 083.1297
RESISTOR
DRALORIC SMAQ207/10K-F-D
R145 RL 0,35W 22, 1ROHEM+~1%TK50 RL D083,1545%
RESISTOR
DRALORIC  SMA/207/22,1R-F-C
R150 RL 0,35W 51,1 OHM+-1%TK50 RL 0BZ2.9536
RESISTOR
DRALORIC SMAQ207/51, LOHM-F+D
R151 RL 0,35W 51,1 OMM+-1%TK50 RL 0B2.9536
RESISTOR
DRALORIC SMa0Z07/51, LOHM-F+D
R152 RL C,35W 10,0ROBEM+-1%TKS50 RL 083.1287
RESISTOR
DRALORIC SMAQ207/10R-F~D
R153 RL 0,35W 51,1 OHM+-1%TK50 RL 082.9536
RESISTOR
DRALORIC SMADZ07/51, LO0HM-F+D
803.1211101 SA BL10+
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R154
R155
R156
R157
R158

R160

Tl
Ul
vi
V2
V1o
v
vie
Vi3
Vi1d
Vib
V1ié

V17

RL 0,35W 51,1 OHM+-1%TK50
RESISTOR

DRALORIC EMAQ207/51, LOHM-¥-
RL 0, 35W 10,0KOBM+~-1%TK50
RESISTOR

DRALORIC SMAQ207/10K~F=D
RL 0, 35W 4, 99KOHM+~-1%TK50
RESISTOR

DRALORIC SMAQ207/4,99K-F-D
RL 0,35W 3,4BROHM+-1%TK50
RESISTOR

DRALORIC SMAQ207/3,48K~F-D

RL 0, 35W 6,49K0OHM+~-1%TK50
RESISTOR

DRALORIC SMA0207/6,49K-F~D
RL 0, 35W 1ROHM+-1%TK50
RESIETOR

DRALORIC SMAQ207/1R-F-C

LU HOCHSP.TRAFO
TRANSFORMER

BP SFH601-2 OPT.KOPPL.SKV
OPTO COUPLER

STEMENS 068000-A5058
AM BUZ20 K 100V PMOSF
POWER MOSFET
SIEMENS BUZ20 C67.078-H130]
- AM BUZ20 N 100V PMOSF

POWER MOSFET

S IEMENS BUZ20 C67078-H130:
AD 1N4448 75V 0,15A UDI
DICDE

TEXAS INST 1N444B GEGURTET

AD 1N4448 75V 0,15a UDI
DIODE

TEXAS INST 1N4448 GEGURTET
AG BY709 GL 12KV 4MA
RECTIFIER

VALVO BY709

AG BY709 GL 12KV 4MA
RECTIFIER

VALVO BY709

AG 1N5804 GL 100V 2A5
RECTIFIER ‘
UNITRODE 1IN5804

AG 1N5804 GL 100V 2A5
RECTIFIER

UNITRODE  1N5804

AG BYV96E GL1000V 0A8
RECTIFIER

VALVO BYVIGE

AG BYVY6E GL1000V 0A8
RECTIFIER

VALVO BYVS6E

H

RL 0B2.9536
RL 083.1297
RL 0B3.1116
RL 083.1016
RL 0B83.1168

RL 082.2160

B03.1305

346.5795

566.8580
586.8580
AD 012.0700
AD 012.0700
254.2761
254 ,2761
AG 453.4762
AG 453.4762
AG 099.9034

AG (099.9034

803.1211

01 8&A ®RL11+




Kennzeichen Benennung/Beschreibung Sachnurmnmer enthalten in
Component No. Designation Stock No. contained in
vig AE BZX79/C68 0,5W 2-DI AR 288.4731
ZENER DIODE
VALVO BZX7%/C68
V139 AD 1N4448§ 75V 0,154 UDI AD 012.0700
DIODE
TEXAS INST 1N4448 GEGURTET
vz0 AE BZX79/C33 0,5W 2-DI AR (012.2632
ZENER DIODE
VALVO BZX79/C33
V2l AD 1N4448 TV 0,154 UDI AD 012.0700
DIODE
TEXAS INST 1N444EB GEGURTET
VZ2 AX BCY79IX PNP 45V 200MA AR 0L10.3777
TRANSISTOR
S1IEMENS BCYT9I
. ¥23 AKX BCYS59IX KNPN 45V 200MA AKX 010.5163
TRANSISTOR
SIEMENS BCYSESIX
V24 AR BCYS59IX NPN 45V 200MA AR 010.5163
TRANSIETOR
SIEMENS BCYS591IX
V30 AK BF420 NPN30OV 1COMA AR 346.5837
TRANSISTOR
VALVO BF420
V3i AX BCYS9IX NPN 45V 200Ma AR 010.5163
TRANSISTOR
SIEMENS BCYHYIX '
v3zZ AR BF420 NPN300V 100MA AK 346.5837
TRANSISTOR .
VALVO BF420
V33 2K BCY59IX NPN 45V 200MA AK 010.5163
TRANSISTOR
SIEMENS BCYS59IX .
Va5 AR BF4Z0 NPN300V 100MA AK 346.32837
TRANSISTOR
VALVO BF420
v3ie AKX BCYSBSIX NPN 45V 200MA AK 010.5163
TRANSISTOR
SIEMENS BCYS9IX
V37 AR BF420 NPN300V 100MA AKX 346.5837
TRANSISTOR
VALVO BF420 |
V38 AX BCYS9IX NPN 45V 200MA AR (010.5163
TRANSISTOR
SIEMENS BCY591X
V40 AE BZX79/CEV1 0,5W Z~-DI AR 012.244°%
ZENER DIODE
VALVO BZX79/C5V1
BIS/TC
V43
V4 AD 1N4448 75v 0,15%A UDI AD 012.0700
DI0ODE
TEXAS INST 1N4448 GEGURTET
Vab AR BCY59IX NPN 45V Z00MA AK 010.5163
TRANSISTOR
SIEMENS BCYSGIX
803.1211101 SA BLI12+ |




Kennzeichen

Benennung/Beschreibung

uns alis Hechis vor

PIN CONNECTOR
BERG 75160-102-36
3-POLIG/3PINS

FP 242.3600

803.1211

Sachnummer enthalten in
Companent No, Designation Stock No. contained in
V&0 AE BZXT78/C5V1 0,5W z-DI AR 012.2449
ZENER DIODE
VALVO BZX738/C5V1
BIS/TO :
VB3
V54 AD 1N4448B 75V 0,15 UDI AD 012.0700
DIODE
TEXAS INST 1N4448 GEGURTET
X214 FR IC-FASSUNG 16 POLIG FR 249.6091
16-PIN IC~S0CKET
PRECICONT USQ1lseT
X211 PR IC~FASSUNG 16 POLIG FR 249.609%1
16-PIN IC~SOCKET
PRECICONT UB0O16T
X213 FP INDIREKT.STECKERL,36F,. Fp 242.3600
PIN CONNECTOR
BERG 75160-102~36
3-POLIG/3 PINS
X215 FP INDIREKT.STECKERL.3&P, Fp 242.3600
PIN CONNECTCR
BERG 75160~-102-36
X217 FP INDIRERT.STECKERL. 36P.

- ENDE -

01 SA BL13-




Schaltisillists fur
Parts list for

Et X/Y ZEXICHENERZEUGUNG
X{Y MARKER GENERATION

Datum

Bt
Date an

Page
E03.1257.01g4| 1|

@ At Sachnummer
Stock No.
ROHDES SCHWARZ 1110387

Benennung/Beschreibung
Designation

Kennzeichen

Sachnummer
Companent No, -

Stock Ne.

enthalten in
contained in

chia vor

Fiir diess Un*-“~ge behalten wir
uns g

(280

€201

c2de

€203

CZ04

€05

BIS/TO
€211
€21¢

213

€eté

e

€223

£224

Cees

C¢ TONF=20+35057%ERL000
CAPACITOR

VELYD 2222 43051 640511
CC 1ONF=20+50%7XBR4L000
CAPACITOR
VALVO

CK SENF+=1,
CAPACITOR
SIEMENS BE2E531=A5563-F
CK &, 2NF4+=TX63VE, Z0UXTTKP
CAPACITOR
STEMENS

CC 10FF+=0,
CAPACITOR
VALVD 2222 678 (%109
CC TONF=20+50%7XERAGOD
CAPACITOR
YALYG

2222 63059
25%63VT, 5

40511
GUAD

EFZ501=R5622-F

CEPFINLNPO

2222 €305% 640511

CK 100ONF+=-5Z4T¥ERY METY

C CAPACITOR

WIna BESIAL6Z70, 1UFISY
CE TOOUF+-20%Z5Y¥ BRDXD,S
ELECTROLYTIC CAPACITOR
ATSUSHITA ECE=-ATESS~101

C 47NF+=5Z 83 VERM KT
CAPACITOR

WIMA MEKSZAETF0,06TUFLS
CE TOOUF+=20%25YV ERBX? 5
ELECTROLYTIC CAPACITOR
BATSUSHITA ECE-£1E55-101

CK TO00NF+~5%6EVERN BET
CAPECITOR

WIMG SF2/ 6240, 1UF45%
cc 1NF+w16263v Ka@&ﬁ

CERBMIC CAPACITOR

YALVO 2222 63051 102

CE 470ONF+=5Z&3VERY BRT
CAFACITOR

WML MES2F6370,47UFFSR
EC 220FPF+=2%aX7NTSO
CAEPARCITOR

VALVD cdcd &78 58221

CC HTONF=-20+S5CK7XERLOLD
CAPARCITOR

VALVO eder
CC 100PF+~22AXONPE
CAPACITOR

VALVO 22¢2 673 10101
CC S5,6FPF+e0  2oFFIXLNPO
CAPACLITGR

YALVO Easei é
CC 5,6FF+=0 25FF
CAFPACITOR
¥ALVO 28T

3 UO5EE
LANPO

678

0%5&8

¢3031 6405110

Lt

£c

€

(4

£x

ce

€

€K

CK

CK

€c

104

T

£e

e

€c

087.752°%
DE7.75E5
213 .4399
240G,.9053
087 bk

087.75¢

099 .2%3Z0
BOZ.C580
0e¢ . 2%17
803.058C
099 . 2930
022 .0784
09F 275

007 o654

3
fas}
=4
B
=)
(94
PR
L%

087.6541
Ce7. 6262

087.,6353

8031257

L1 58

BL 1+
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ROHDE & SCHWARZ

Schalteilliste fiir
Parts list for

Al Datum
Date

11103287 X7

Ep /Y IEICHENERZEUGUNG
BERKER GEMNERATION

Sachnummer
Stock No.

EOZ.1257.01 g4

Blatt
Page

e e TR TET

Kennzeichen
Component No.

Benennuny/Beschraibung
Designation

Sachnummer
Stock No.

enthalten in
sontained in

€226

BIS/TO
229
€230

€233

p2Go
020l
8202
b203
p204
5205

p2Gé

CC 100NF+=10Z50YERT200VIE
CEPECITOR
UNION CARE CROSBBXI04K

CE Z22NF+~5Z63YORWM
CAPACITOR

WIMA MESR/63/0,022UF 75
CC BZPF+=ZZ6XTHNPC

CAPACITOR
VALVO

BEKT

224¢ 678 10829
BL CD4OS1BE
BULTIPLEXER
RCA Co4G51BE
BL HEF4TDGEP  &XCONV.
LEVEL CONYERTER

VALVO HEF4104EF
Bi. LD4094BE 2017 SH.REG
SHIFT REGISTER

RCA CL4 0G4 EE

BL CB4GY4LBE EBIT SH.REG
SHIFT REGISTER

RCA CD40%4EE

Bl CD4LUT4BE BEIT SH.REG
SHIFT REGISTER :
RCA Cp40eLDE

BL. Cp4040BE a8 . COUNTER
COUNTER

RCA

BE TC55%4P
SRAR
TESHIBA

BC TC5314P
SRANM
TOSHIBA

gC TCS514P
SRAM
TOSHIEA

BL Cb&0478BE
MULTIVIEBRATOR

RECA CO4C4TRE

BL CD4GOYEE GXZINP.NORG
NOR GETE

REA Cb4COIBE

Bk (D4 O93BE 4GRS CHIELTRIG
SCHRITT-TRIGGER

RCA CB40G320BE

B8L (D4LOSFUBE GXIMVERTER
HEXINVERTER
RCA

BL CB4O53BE

SCH. MUK

18

CL4040BE
TKXLE SRAM

TC5514P
1EX4E.SRAM

TCE514F
TKX4B.SRAM

TCE514F
BULTIVIDBR.

T ANTI] S

JXZCHL. EiZ

MULTIPLEXER

CB4CE3RE
JRZCH.

RCA
gl Cp4053RE
MULTIPLEXER
RCA

KU X

Ch4D5I0E

£e

LK

ce

8L

Hi,

8L

EL

BL

BL

BL

B

084 .5350

099 .2881

2527393

§86.T726

586.7726

586.7726

086.7160

Sak . 1411

Zhé 1471

3441497

3492580

86 .EFED

516.3238

086 .89%9

565 2. 30ED

365 .20E0

E0Z.1257

01 84

BL

c

[ SO Jp———




~ bahalten wir
e vor

ung alle

Fiir disse Unte”

RESISTOR .
REZISTA o

ROAX_4287

B2 .

A Datum | Schaltieilliste fir Sachnummar Blait
e EESNIY ze1cHeneRzEUGUNG StockNe. Fage
DE&SCHWARZ | 1410387] X/Y MARKER GENERATION 807.1257.01g,| 3
Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
B225 Bl MCI4528BCF 2X KMOKOELOP BL 252.728%
MONCSTARLE RULTIVIBRATOR
MOTOROLA MCt4S38BCP
NZQO BO LF4TIZ2CN EXFET OFaARP 56,0521
OFERATIONAL ARPLIFICER
NSC LEGT2CH
M2U% BO LFLTI2CN ZEFET OPaMP 2560521
CPERATIONAL AFMPLIFIER
NS C LF&120H
NEU2 BG LF&TICN 2EFET oPaMp 356 .052%
OFPERATIONAL AMPLIFIER
HSC LF&412CH
M2 O3 8¢ LFISIN UIFEY CPawp 80 3C1.61705%8
OPERATIONAL AMPLIFIER
NSC LE3STH
N2l4 B0 LF351N BEIFEYT OFARF 8o 301.61C5
OFERATIONAL AMPLIFIER
N3¢ LFISMN
N2OS Bd TLEC4LLP aX ANALDGSOH g4 3006999
ANALOG SWITCH
TEXAS INST TLAOLLDP
M2 O& Bd TLEOALP ZX ANALGGESCH Bd 300 .6199
ANALOE SWHITCH
TEXAS INST TLA&Q4LCP
NZO7? BS TLE&OQ4&CP 2X ANALGGSCH Ed F0C.&169
ANALOG SWITCOH
TEXAS INST TLEGLCP
MeOd& BG ICMT7S3S5IPA TI®ER BO 303 .9£60
TIKER
INTERSIL ICH?555LPa
P200 FP INDIRERKT.ETECKERL.ZEP. FP 242 3600
PIN CONNECTOR
BERG 75160=-102-24
ALY YL WIRE=WRAF PIN VL DEE 4542
WIRE=WRAP PIN
BERG NE. 75 40Z-003
BIS/TO
207
pZUR FP INDIREKT STECRERL.3GP . FP 262 .3600
. PIN CONNECTOR
BERG 75160-102-36
BISFTO
P210
RZGO RL O 358 681 VOHM+=14TKED RL 083.2735
RESESTOR
PRALORIC SHAEC207 f281KE=F=¢C
RZO1 RL O,354 340 HOHN+=1XTKS0D RL 083 .24%58
KESISTOR
RESISTA Bk
RZ0E RE Q,75% 165 KOHR+-1EXTR50 RL QE3I.Z218E8

LTS




@ Al Datum | Schaltteilliste fur Sachnummer Biatt
Date Part.sﬁ;t}a‘; JETCHENERZELGUN Stock No. Page
. BB X ' B & :
ROHDE&SCHWARZ 11103871 XY MARKER GENERATION SQSa?ZS?mﬁfsA &
Kennzaichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
R203 RL 0,35¢W 68 ,5K0HM+=-1XTKSQ RL U83.1874
RESISTOR
BRELORIC SBADZGTIEL 5K ~F~=C
R204 RL G,35% 32 ,4K0MN4=-1ATKSCQ RL D83.1668
RESISTOR
BRALGRIC SEEDZOV/I32 , 4K —F=C
R20O5 R 0,356 16,2k CHR+=14TK5D Ri O83.1439
RESIZTOR
BRALORIC SMAQZO7 /16, 2K ~F=0]
R2Gé RE 0,35W 6,34K0HB+=1LTKSO RL 0&3.1151
RESISTOR
BRALORIC SBAGZOT 6,34 ~F=D
RE2G7 REL 0,354 3,09K0HM+=T1ZTKSd RL. 083.0D978
RESISTOR
DRALORIC SEAQZU?LE , 00 =F=b
RZGE RS O, 5WZKOHM+=10X10X10X5 RS 247 .7584
CERBET POTENTIOHMETER i
BOURNS 2386F=-1=202
R209 Ri. 0,356 2,21K0HR+=1ZTES0 RL 08242477
RESISTOR
GRALORIC SKA QEQT/Z2,21K=F=¢ :
RZ210 RL 0,35¢ 56, 2FaUM+=-12TKSQ RL 082.223%
RESISTOR )
BRALOGRIC SHAQZLT 56, 2K ~F~C
RZ14 RE 0,%35W T0C0EOHM+-TATKSE R G82.1764
RESISTGR
. PRALORIC S¥ACZ 07T /100K-F~C
R2%2 RL 0,35% 100kOH#+=-1XTKS0 RL 82,1764
RESISTOR
DRALORIC SMACZ207/100K=F=C
R21Z RL 0,35%6 T00KOBM+=-14TKSD RL (B2.1764
RESISTOR
DRALORIC SRAGZG?/I00K=-F=C
RZ214 RL 0,35%W 10,0KOHM+-1ATKSU RL (0831297
RESISTOR
DRALORIEC SMAGEZLTSIUK =F D
R215 RL 0,35W15,2K0HA+=-0,18T25 RL 084 .34142
RESISTOR
DRALORIC SHAQZ0DY
Re1é RL 0,35W 18,2K0HM+=TLTRS0 RL 083.14&0
RESISTOR
BRALORIC SEAf200 718, 2¥—F~(
R217 RL G,35W21,5KCHM+=TITESO ' RL 082.1747%
RESISTAOR
DR&LORIC SHACZLT7/421,5K-F=C
R218 RL 0,354 5,62K0HH+=1XTESC RL ©82.2190
RESISTOR
BRALGRIC SEAQ2G?/5,62K=F=C
RZ19 RL 0,35W 4,3¢K0HR+=12TK50 RL OBZ.657Z
RESISTOR
DRALORIC Swa(207/4,32KE=F=b
Re2l RL 0,35W 10,0K0ORM+=12ZTKSQ RL 0821297
RESISTOR
PRALORIC SHAGZOTZIO0K ~F=D
RZZ2Y RL 0,35W &, 02EO0HFE+~-1XTKSE RL OE3Z 9045
"RESISTOR
DRALORIC SMADZOT 4, 02K =F=0
BT 1257407 SA 8L 4+




shis vor

Fiir disse Untetage behalten wir
ung &

@ Al Datum | Schaliteilliste fir Sachnummer Biatt
pate Pg-f;& ]i?(!}o'; LEI CHENERZEUGENG Stock Ne Page
ROHDEASCHWARZ| 1y 10387 XY MARKER GENERATION B03.1257.01g,| 5
Kennzeichen Benennung/Beschraibung Sachnummer enthalten in
Component No. Designation Stock No. cordained in
R2Z2¢ RE, C=WIDERSTANE BIN 0204 RL D&% GOOD
U=CHM RESISTOR
BRAELORIC O¥a D204
RZZ3 RL O,.35W 56,280HR+-12TESE RL 0E82.72234
REEISTOR
BRALURIC SHEOZ0T7/56, 2N =Fug
RZ24 Ri. D,35W 22,.1¥0HM4=48TKSD RL D8% 1543
RESISTOR
BRELORIC SMASDCT /22, 1K =F=(
RZ25 RE 0,334 THoH®r+-12XTEKSO RL 082.7862
RESISTOR _
GRALORICL SMAGZGT fim=-F=p
RZ26& REL 0,35W 18, 2KORM+=1XTKSO RL G8Z,T480
RESISTOR
BRALORIC SHAS207718, 2E~F=C
REZD REL 0,35W TOCQKOREM+-1ZTKSD RL C82.1764
RESISTOR
BRALORIC SBAQZCT/I00K=F=¢
R23E1 RL 0,354 TROH®+-1%TESO RL D&2.78&2
RESISTOR
bRALORIC SHAGZOG7 /1K =F =D
Re3? RL 0,35w 12, THOHB+-TRTK S0 RE DE3.1351
REEIEYOR
_ BRALCRIC SEAQZOTI12, e =F=p
RZ33 RL 0,35 150 KOHE+=-14TESD RL O8Z.212%
RESISTOR . :
. BRALORIC SMAJZO7 /150K =F=C
R234 RL 0,35 1HMCHE+-1YTKSD RE. 0B82.7862
REGISTOR
DRALORIC SPEQCZOT/iv-F-5
k233 Ri. D,35W 4 POKOHR+=-1%TESD REL DeZ.f11¢
RESISTOR
PRALORIC SBEDZOV 4 Pk =F=p
RE36 RL U35 475 KOHM+=TZTKEQ RE G83.2593
RESISTOR
DRALGRIC SHAQZLP A 475K ~F=C
RE3ZTY Rt 0,35 562 KOHM+ -1%TK S0 RE. OBZ.2664
REEISTOR
DRALORIC SHAD2OGY FS62K=F~C
R232 RL 0,35W ,09E0HM+=15TKSO RL DBZ2.2977
REGISTOR
DRALORIC SRp0207/9 00K =F=¢
RE24T RL 0,356 4, 99K0HFE+=-1%TKSE Ri. C8X.111é
RESISTOR
DRALORIC SEAQECT £4,99K~E=p
RZ&1 RL 2,35Ww 1MOHME-TZTRED RL QE2.TE&?
RESISTOR
DRALORIC SHAQZOT B~ F=p
RZ4&2 RL D,.35%W J10CKORM+=12TKS0 REL [82.17¢44
RESISTOR
ERALCRIC SHALRZO?/ICUKR =E=C .
R243% Ri. 0,25 10,0KO0KE+~-15TESD RL (163,197
REZISTOR
PRALORIC SBAGZOT7 F UK ~F=p
RESD RL O,35H5T,Se0pr+=0_1%T28 RL D84 .4619
RESISTOR
DRALGRIC SPEQOZUT
202125707 38 BL S+




WIS BAIET FLLHILRS YhH

Al Datum | Schaltteilliste fir Sachnumener Blatt
bate ??M??g ZEICHENERZEUGHNG Stock Ne Page
ROHDE&SCHWARZ |14 | 0327| x/v RARKER GENERATION 803.1257.01 44| 6
Kennzaichen Benennung/Beschreibung Sachrummer enthalten in
Componert No. Designation Stock Mo, contained in
RZ51% REL 0,354 631 EOHES-12TKSD rL QB3I .E7Z5
RESISTAOR
BRALORIC SHaGZ207/3BIK~F =
RE52 Ri. 0,356 332 KOHM+-1ZTEKEC RE GBI .Z2447
RESISTOR
DRALORIC SHACZOT/IE2K=F=(
REés3 REL 0,350 T62KOHB+=-TETK SO RL G82.215%4
RESISTOR
ERALOGREC 3REU20P/162K=F=C
RES 4 RL 0,35W 82,5u0HM+-14TESO Ri. 082.2302
RESISTOR
PRALOGRIC SRAOZCT /82,5 =F=(
RZ58 RL 0,Z5W 41, 2¥OHM+=-18TK50 R O8Z 2219
RESISTOR
DRALORIC SHADIO? 61 ,2K=F=¢
RESE RL O,35«20,5K0kme -1 2TH 50 RL, 082 .2325
RESISTOR
PRALORIC SBAF20TICD, 54 —~F~¢
REST RL 0,35% 10,2K0HN+=TLTKED RE D82 .2331%
RESISTOR
GRELORIC SKEIZOT 0, 2E=F=(
RESE RE 0,354 481 RUOHE+=1ZTESD rL LB .2735
RESISTOR
DRALORIC SHEOZ2OQV? FZE81K~F=-C
RZ259 RL 0,35¢ 3R32 KOHM+=1LTKSC RL. G83.2444
RESISTOR .
DRALORIC ka7 FZ32K~F~C
R260 RL 0.354 162KGHES=TETESD RL D&Z2.21%4
RESISTOR
’ DRALORIC SMAQ20T 162K =F=(
RZ6Y RL 0,3%W 59, 0HORBE+=-1LTKSG RL 03Z.1845
RESISTOR
DRAELGRIC SRAQ2OT7ESG ,CK-F~C
Reé2 RL 0,354 14, ,0KOHE+=TATESD Rt. 0231374
RESISTGR
BRALORIC SEAQZO? 214K =F =0
RZ63 RE O,35H §,40K0HM+=1RTKSE0 RL 08I 11468
RESISTOR
BPRALORIC SEAQR2LTE , 49K =F=P
RELL RL O,.35W 14,0K0HR+E=1RTKSC REL D&3.1374
RESISTGR
DRALGRIC SHAGZLT 14K =F~0
RZES RI 0,35W &, 4CKOHM+=1ZTKSO RL. CE&Z 1168
RESISTOR
BRA4LGRIC SHADZCT 16, 4FK=F=0
¥200 AE BIXTIIC4LVY3 ,.5W 2-01 AE D226
FEWNER DICDE
YALVD BEXTTICLYS
v201 AE BCYTYIX PP 45Y 20084 AK QI0. 3777
TRANSISTOR
SIEMENS ECYTEIX
ye e A¥ BEYSIIX NP 45Y Z00MA g O10.5162
TRANSISTOER
SIEMENS FLYSYIX
BUT 157001 S&  BL &+




@ Al Datum | Schaitteiliste fir Sachnummer Blast
pate F'énr;s Ii;.:t}o% ZEICRENERZEUGHNG Stock No. Fage
ROHDE & SCHWARZ T110387) X/Y FARKER GENERATION 863g125?wGTSA 7
Kennzeichen Benennung/Beschreibung Sachnummer enthaiten in
Component No. Designation Stock No. contained in
Y243z AL IRLLLB TSV G158 uonl Al 012.07C0
BICBE
TEXAS IMST YN&46E GEGURTET
¥Z04 AE BIXTGICLVT C,5 Z=01 ARE 012.2432
ZENER BIGDE
VALVO BIXT794 CLVT
Y05 BE BIXTGFCLvT C,58 Z-d1 AE 012.2432
ZEMER DIODE
VALVD BZLTIGSCLYT
¥207 AD TN&4ALE 75V O,15A& UDI ab 012.07C00
BIOBE '
TEXAS INST TN&L44LE GEGURTET
YZED AD INGLLE 75¢ 0,15A utl A 012 0700
DIGhE :
TEXAS INSYT 1H44LE GEGURTET
Y240 AD INLLLE 75¥ G154 upl A9 012.0700
BIChE
TEXAS INST TN4442 GEGURTET
Vet AE BIXTSICLYT G,.568 Z=p1 CAE 092 2432
' ZENER PICDE
YALYO BLXTOfCLVT
X211 DX STECKEREINHEILIT 8032060
= ENDBE =

shis vor

Filr diese Uinteriage behalten wir
uns al
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Ansicht und Leitungsfuhrung Bauteilserte
View of tracks on component side

=N

WAL/LS -8~

¥

-

. BO3.1263

{hierry HVYC 2501

ACHTUNG: EGB!
Elektrastatisch gefatyd
Baueiemente erfordern
besondere Handhabung
ATTENTION ESD!
Electrostatic sensitive
davices require a spech
handiing.
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Ansicht und Leitungsfuhrung Lotsette
View of tracks on solder side
i WAL/LS : B03.1263 R T
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5 Service Manual for RF Millivoltmeter Option CHM-BS
{See circult diagram 803.6820 9)

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 uV, the
input amplifier of the option is designed as a chopper-stabilized
DC voltage amplifier. This consists of the chopper trangistors
V46 and V48, the amplifier V50 and N60, the synchronous rectifier
D55, the trangistor V65 and the amplifier N70. The generator D40
supplies the switching voltage for the chopping amplifier and the
synchronous rectifler. The amplified voltage is applied to the
feedback branch D25 via V80 and V81. Transistors V80 and V81 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 V80 and V81 is converted in
D25 into an amplitude-proportional squarewave AC voltage with a
frequency of 5 kHz. The switching veltage 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 cscillation into a sinewave voltage. This volt-
age 1is amplified in the driver amplifier W10 and applied to the
reference rectifier in the probe (or insertion unit) via trans-
former T1. The gain of this driver amplifier can be adjusted
using R2% 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 diocdes in the meter and reference rectifiers are
selected with the same characterigtic, 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 V80 and V81 is applied
to the A/D 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 °C and the in~
strument must have been switched on for at least 10 minutes.

The probe is used together with the BNC adapter (insertion adap-
ter) as a URV probe. An insertion unit can also be used but a I~
piece must be inserted so that the internal conductor is acces=
sible for wvoltage measurements.

With a gain of 20 4B, first adjust the offset to 0 mV at N110.
The gain of 20 4B at N110 is retained for the following adjust-
ments.

Resonance adjustment
Apply a voltage with a frequency of 1 MHz and an amplitude
Vemg = 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 wvoltage and set R38 fully clockwise.
Measure the voltage at X3.14 using an oscilloscope and adjust
the AC voltage component (approx. 22 Hz) to a minimum using
R45 .,

Offset adijustment
adjust R38 such that the output voltage at X1.B29 varies
between 0 and 3 nV (a voltage must not be applied to the
probe}. -

Gain adjustment
Apply a voltage with a frequency of 1 MHz, an amplitude of
Vems = 1 V 1 mvV and a distortion factor <0.3% to the probe.
adjust the output voltage at X1.B29 to 10.000 V £10 mV using
R21.

FPine adjustment for low RF voltages

Apply an AC voltage (1 MHz, 1.2 mV 21%). Adjust the output
voltage at X1.B29 to 12 mV using R38.

§03.6813.02 5.2 E-1



S5.2.1 Testing the Reference Generator

The AC output voltage of the reference gensrator must be approx.
300 mv at X3.5 with a DC input voltage of 1 V at ¥%3.13 (caution:
internal impedance at test connector X3.5 = 10 kQ.)

5.2.2 Replacing the Diocdes 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 he ordered from Rohde

& Schwarz under order number 243.3001. Replace as follows:

+ Push back the cable bushing.

+ Remove the fixzing 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 tweeszers.
ii! Do not solder, diodes are to be inserted !i!

If it 1is necessary to carry cut 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 permis-
sible input voltage has been exceeded, all four diodes must be
replaced. A set of four dicdes can be ordered from Rohde &
Schwarz under order number 288.8304. Replace as follows:

+ Unscrew the labelled cover. All four diodes are now accessible.

+ Pull out the diodes GL1.III and GL1.IV. The connection wires
are plugged inte miniature sockets and are not to be soldered.

+ The diodes Gl1.I and GL1.II are alsc plugged in. PFirst pull the
wire facing the coaxial part upwards out of the miniature
socket; then pull the dicde to the front and thus the other
wire from the miniature socket located in the chamber par-
tition.

B03.6873.072 5,3 B 1



MUNCHEN

R 28500 Bl. 2

Schaltieillisten
Stromlaufe
Bestlickungspléne
Parts lists

Circuit diagrams
Components plans




éhaitiailists Fi
erig list:fo

Blatg ¢

Kennzeichen Bensnnung/Beschreibung Saehnummer

anthalten in

Fllv diess Untariope kaha_flnn iy

ung sl Rechie

Component No.

Designstion

Stock No.

contained in

Cl

c2

€10
Cll
€12
€13
Cl4
C20
C26
-CBO
C40
C45
c4e
cs0
C51
€55
C56

Ceo

- WIMA

ERIE

CK 470NF+-5%63VSRM  MKT

CR 22NP+~ 8%63V RD BXIBKS
CAPACITOR

SCHUEMANN CK&822000/5/63/400
CC INF+-10%63V K2000

CERAMIC CAPACITOR

VALVO 2222 63051 102

CE 22UF+-20%16VSRDXSRAD.A
ELECTROLYTIC CAPACITOR

NCC SRE 22UF/16V+-20%
CK 1UF+-10%50VERM. MXT
CAPACITOR

WIMA MREZ2/50/1UF/10%
CC 33PF+-2%4X5NPO

CAPACITOR

VALVO 2222 €78 10339

CE 22UF+=-20%16V5RDX5RAD. A
ELECTROLYTIC CAPACITOR

NCC SRE Z22UF/16V+-20%
CK 220NF+-20%100V QUADER
PLASTIC-FOIL CAPACITOR
ROEDERST = MKT1822-422/0

CR 10NF+-1% 63V RD 7X18BKS
CAPACITOR

SCHUEMANN CKS10000/1/63/40
CK lUF+-10%50V5SRM MET

CAPACITOR

MKS2/50/1UF/10%
CC 1 NF+- 5%100V NPO VIEL
CERAMIC CAPACITOR
8133~-100-COG~1NF~J
CR 47NF+-20%100V4XSX11MKT
CAPACITOR
iTT 42515-12747
CK l10ONF+~5%63V5RM
CAPACITOR
WIimMa MRS/2/63/0,1UF/5%
CC 1PF+-0,25PF3X4P100
CAPACITOR
VALVO

MKT

2222 678 03108

CAPACITOR

WIMA MKS2/63/0,47UF/5%
CE 47UF+-20%10V6, 3RDX5RAD
ELECTROLYTIC CAPACITOR
NATIONAL  ECEAlAKS470

CK 220NF+-20%100V QUADER
PLASTIC-FOIL CAPACITOR
ROEDERST  MKT1822-422/0

CE 22UF-10+50% 16V 9X13B
ELECTROLYTIC CAPACITOR
ROEDERST  ELKO 22/16

CE 22UF+~20%16VSRDX5RAD, A
ELECTROLYTIC CAPACITOR

NCC SRE 22UF/16V+-20%

cC

CR

cC

CK

CR

cC

CK

CK

cC

CK

CR

CE

024.4258
022.0784
355,5052
099.2998
087.6487
358.5062
006.5058
024.4593
099.2998

060.0894

087.0914

099.2930
087.6170
095.2975
377.0308
006.5056
086.4368

35B8.6062




Kennzeichen
Component No.

Banennung/Beschreibuag
Desgignation .

Sachrummer
Stock No.

anthalten in
contained in

C61
Ce3

- (65
C70
C71
C75
cao
Cil00
Clol
CLO%
ClGé
Clls

Clle

D25
D30
D40
Dss

D110

CC 1O00PF+=-2%6XSNPO

CAPACITOR

VALVO 2222 678 10101

CE 22UF+-20%16VERDX5RAD. A
ELECTROLYTIC CAPACITOR

NCC SRE 22UF/16V+-20%
CR 220NF+-20%100V QUADER
PLASTIC-FOLIL CAPACITOR

ROEDERST  MKT1B22-422/0
CC 33PP+-2%4K5NHPO
CAPACITOR :

VALVO 2222 678 10339
CC 100PF+-2%86X9NPO
CAPACITOR :

VaLvo 2222 678 10101

CC 2,2PF+-0,25PF3X4NPC
CAPACITOR : -
VALVO 2222 678 05228

CK 47NF+-20%100V&XIX11IMKT
CAPACITOR

ITT 42515-12747

CE 22UF+~20%16VSRDKERAD, A
BELECTROLYTIC CAPACITOR

NCC SRE 22UF/16V+-20%
CE 100UF+-20%25V BRDKS,S
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-101

CE 22UF+~20%16VSRDXSRAD. A
ELECTROLYTIC CAPACITOR

NCC - 8RE 22UF/16V+-20%
CE 100UFP+-20%25V 8RDXS,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-101

CE 22UF+-20%16VBRDXORAD.A
ELECTROLYTIC CAPACITOR

NCC SRE 22UF/16V+-20%
CE 1,0UF+-20%35V BX 4X 7
ELECTROLYTIC CAPACITOR
ERO-TANTAL TA~-ELKOETR1-1/35%

BL CD4016BF
ANALOG SWITCH
RCA CD4016EF

BL CD404T7AE  MULTIVIBR.
MULTIVIBRATOR

RCA CD4047AE

BL CD4047aE  MULTIVIBER.
MULTIVIBRATOR

RCA CDAO4TARE

BL CD4A01SBF  4XANALOGSCH
ANALOG SWITCH

RCA CD4016BF

BJ TL601CP  2X ANALOGSCH
ANALOG SWITCH

TEXAS TL601CP {MIG}

4 XANALOGSCH

cC

CC 087.6541
358.6062
006.5056
087 .6487
cc 08?f6541
CC 087.6341
087.0214
.358.6062
B03.0580
358.6062
- B03.0580

358.6062

CE 022.8185

BL 086.8040

BL 086.7221
BL 086.7221
BL 086.8040

BJ 213.4530
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1

@B nr.

D



ung afle Rechia war

Kenngeichen
Component Na,

Benennuny/Beschreibung
Degignation

. Sachaummaer
Stock Ne.

enthalien in
containad in

D115

N10
N&0
N70

N110

R1

R10
R11
R12
R13
Rl4
R20
RZ21
R22
RZ3
R24
R26

R30

BL, CD&094BF
SHIFT REGISTER

8BIT SH.REG

RCA CD4094BP

BO LM30BN PREC. OPAMP
COPERATIONAL AMPLIFIER
MOTOROLA LM308N

B8O LM308N PREC. OPAMP
OPERATIONAL AMPLIFIER
MOTOROLA LM308N

BO LM30BN PREC. OPAMP
OPERATIONAL AMPLIFIER
MOTOROLA LM308KN

BO LF411CN JFET OPAMP
OPERATIONAL AMPLIFIER

NSC LF411CH

RL 0,35W 100 OHM+-1%TRS50
METALFILM-RESISTOR
DRALORIC SMAQ207/100/HM=F -1
RL 0,35W 12,1KOHM+=-1%TKS0
RESISTOR

DRALORIC SMAQZ07/12,1K~F-D

RL 0,35W 100 OHM+-1%TK5(
METALFILM~-RESISTOR

DRALORIC SMAQ207/100/HM~F~]
RL 0,35W 332 OHM+-1%TKS50
RESISTOR

DRALORIC SMAQ207/3320HM-F-}
RL 0,35W 10,0ROHM+-1%TKS50
RESISTOR

DRALORIC SMAQ207/10K~F=-D
RL 0,35W 100 OHM+-1%TK50
METALFILM-RESISTOR
DRALORIC SMA0207/100/HM~F~I
RL 0,35W 51, 1KOHM+-1%TK50
RESISTOR

DRALORIC SMA/207/51,1K~F~C
RS 0,5W20KOHM+-10%10X10X5
CERMET POTENTICMETER T
BOURNS 3386F=-1-203

RL 0,35W 30, 1KOHM+-1%TKS0
RESISTOR

DRALORIC SMA0207/30, 1R~F=C
RL 0,35W 24,3RKOHM+-1%TR50
RESISTOR

DRALCORIC SMA/207/24,3K~F~C
RL 0,35W 30,1ROBM+-1%TKS0
RESISTOR '

DRALORIC SMAQ207/30,1R-F-C
RL 0,35W 1,21ROEM+-1%TKS0
RESISTCR

DRALORIC SMAQ207/1,21K~F=D
RS 0,S5WI10KOHM+-10%10X10X5
CERMET POTENTIOMETER T
BOURNS 3386F-1~103

3

0

Tud

et

BL 418.0064

80 247.7510

EO 24?,7510l

BO 247.7510

349.3058

RL 0B2,6543
RL 0B83.1351
RL 0B2.6543
RL 083.0255
RL 083.1297
RL 082.6543
RL 083,1822
RS 0B7.7577
RL 083.1639

RL 083.1574

RL 083.163%°

RL 083.0655

" RS 247.7903




i Kennzeichen
i Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock Me.

enthalten in
containgd in

R31
R3%
R36
R37
R38
R40
R4S
R4§
R47
R48
R4S
R50
REL
R52

R53

R56
R&O

R61

RL 0,350 41,2KOHM+~1%TK50
RESISTOR

DRALCRIC 8MA0207/41,2R-F-C

RF 0,5 W 10 MOHM +-5%
DEPOS . -CAREON RESISTOR
RESISTA SK4/10M5%

RL 0,35W562 OHM+-0,1%TK25
RESISTOR

DRALORIC SMA/207/562/HM~B~]

RL 0,35W 1IMOHM+-1%TKBE0
RESISTOR -
DRALORIC SMAD207/1M-F-D
RS 0,5W1IMOHM+-10%10X10X5
CERMET POTENTIOMETER T
BOURNS 3386F-1~105

RL, 0,35W 221 KOHM+-1%TK50
RESISTOR

DRALORIC SMA0207/221K~-F-C
RS 0,5Wl100KOHM+-10%10X10X
CERMET POTENTIOMETER T
BOURNS 33B6F 100KOHM
RL 0,35W 47,5ROHM+-13TK50
RESISTOR

DRALORIC SMA/207/47 ,BR~F~C

RL 0,35W 47,5KOHM+~1%TK50
RESISTOR

DRALORIC SMA/207/47 ,5K-F~C

RL 0,35W 47,5KOHEM+-1%TK50
RESISTOR

DRALGRIC SMA/207/47 ,5K-F~C

RL 0,35W 47,5KOHM+~-1%TR50
RESISTOR:

DRALORIC SMA/207/47 ,5R-F~-C

RL 0,35W4, 75MOEM+~1%TRE0 -
METALFILMRESISTOR

Ri, 082.2319

007.1854

RL 0B3.8662

E5E )

RL 082.7862
RS 087.7602
RL 083.2270

RS 087.7583
RL 083.1800
RL 083.1800
RL 083.1800
RL 083.1800

RL 09%.8250

RESISTA MK2 4,75MOHM 1% TRS50

RL 0,35W 825 OHM+-1%TK50
RESISTOR

DRALORIC sMa 0207/8250HM=-F1

RL 0,35W 1MOHM+-1%TKS0
RESISTOR

DRALORIC  SMA0207/1M-F-D
RL 0,35W 100KOHM+=-1%TKS50
RESISTOR -

DRALORIC  SMA0207/100K-F-C
RL 0, 35W1,50MOHM+=~1%TK50
METALFILMRESISTOR

RL 082.2502

0

RL 082.7862

RL 082.1764

RL 099.8138

RESISTA MK2 1,50MOHM 1% TR50

RL 0,35W 10,0RKOHM+-1%TK50
RESISTOR

DRALORIC SMAQ207/10K-F-D
RL 0,35W 1ROHM+-1%TKS0
RESISTOR

DRALORIC SMAQ207/1R-F-C
RL 0,35W 100KOHM+~1%TK50
RESISTOR

DRALORIC SMAD207/100K-F-C

RL 083.1297

RL 082.2160

RL 082.1764

AN ERDN
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uns aiie Rochie var,

Kennzeichen

Benannung/Beschreibung

Sachnummer,

enthalten in

Componeant No. Designation Stock Neo. eontained in
REZ RL 0,35W 100KOHM+-1%TKEQ RL 0B2.1764
RESISETOR
DRALORIC  SMA0207/100R—~F-C _
R&63 RL 0,35W 1RKOHM+-1%TK5( RL 0BZ.2160
RESISTOR
DRALORIC SMAQZ207/1K-F=_
RES RL 0,35W 100KROHM+~1%TKS0 RL 082.1764
RESISTOR T
DRALORIC SMAD207/100E~F=C
R66 RF 0,5 W 10 MOHM +-B% 007.1854
DEPOS . -~CARBON RESISTOR
RESISTA SR4/10MB%
R70C RL 0,35W l1O0OROHM+-1%TES( RI. 0B2.1764
RESISTOR | :
DRALORIC EME0207/100K-PF=C
R71 RL 0,35W 1O00KOHM+=-1%TES0 RL 082.1764
RESISTOR
DRALORIC SMAQ0207/100K~-F~C
rR78 RL 0,35W 43, 2ROHM+-1%TRS0 RL 083.1774
REEISTOR ,
DRALORIC SMAD207/43,2K~-F~C
rR76 RL 0,35W IMOBM+-1%TK50 RL 082.7862
RESISTOR
_ DRALORIC SMAQ0207/1M~-F-D
R77 RL 0,35W 100ROHM+~-1%TRK50 RL 082.17¢64
: RESISTOR
DRALORIC SMAQZ207/100K-F-C :
R79 RL 0,35W 221 OHM+-1%TR50 RL 083.00B¢
RESISTOR
DRALORIC SMAQZ207/2210HM=-F=D e
R8O RL {0,35W 10,0ROBM+=-1%TK50 RL 0B3.1297
RESISTOR .
DRALORIC SMAQ207/10K-F~-D '
REL RL 0,35W 2,21KOBM+~-1%TKE(] RL 082.2477
RESISTOR
DRALORIC SMA 0207/2,21K-F=C
RBZ RL 0,35W 1RKOHM+-1%TKL0 RL. 082.21640
RESISTOR
DRALORIC SEMAQ207/1K-F-C
RYO RL 0,35W 47,5 OHM+-~1%TK50 ‘RL 0B2.9507
RESISTOR :
DRALORIC SMA0207/47,5CHM~-F+
R21 RL 0,35W 47,5 QHM+-1%TKE(] RL 0B2.9507
RESIETCOR
DRALORIC SMAQ207/47,50HM~-F+D '
R10D RL 0,35W 1ZiROEM+-1%TKS5( RL 0B3.2070
RESISTOR
DRALORIC SMA/207/121K~F~C .
R1C1 RL 0,35W 100ROHM+-1%TKS0 RL 082.1764
RESISTOR
DRALORIC SMAD207/100K~F~C
R105 RL G,35W 121KOBEM+-1%TREQ RL QB3.2070
RESISTOR
DRALORIC SMA/207/121K~-F~C
rR106 RL 0,35W 1LO00ROBEM+-1%TKE( RL 082.1764
RESISTOR :
DRALORIC SMAQ207/1L00KR~-F=-C




Kennzeichen
Component No.

Benennung/Baschreibung
Desgignation

Sachnummer
Stock Ko,

enthalten in
containad in

R1LO

R111

R112

R113

R115

Tl

T20

L

V36

V45

Vée

V47

V48

V50

VED

V75

V76

V77

V78

RS 0,5W20KOHM+-10%10X10X5
CERMET POTENTIOMETER T
BOURNS 3386F-1~203

RL 0,35W 1RKOHM+-1%TK50
RESISTOR

DRALORIC  SMA0207/1R-F-C

RL 0,35W 9,09KOHM+~1%TK50
RESISTOR

DRALORIC  SMA0207/9,09K-F-C
RL 0,35W 1XOHM+-1%TK50
RESISTOR .
DRALORIC  SMA0207/1K~-F-C
RL 0,35W 10,0ROHM+~1%TK50
RESISTOR
DRALORIC  SMA0207/10K-F-D
LU UEBERTRAGER 1
TRANSFORMER 1

LU UEBERTRAEGER 2

AE BAV4S 35V PICOAMP.DI
" LOW LEAKAGE DIODE

VALVO BAV4S -

AE BAV4D 35V PICOAMP.DI
LOW LEAKAGE DICDE

VALVO BAV4S

AD 1N4448 75V 0,15A UDI
DIODE

TEXAS INST 1N4448B GEGURTET
AM 2N4117SELNKAN 40V FET
FET

INTERSIL 2N4117/R&S-LV
AD 1N4448 75V 0,15A UDI
DIOCDE

TEXAS INST 1N4448 GEGURTET
AM 2N4117SELNKAN 40V FET
FET

INTERSIL 2N4117/R&S-LYV
- AM 2N6485  NKAN-DUAL-FET
FET
INTERSIL ZNG485
AM 2NG48S NEAN-DUAL~FET
FET
INTERSIL 2N6485
- AE BAV4S 35V PICOAMP.DI

LOW LEARAGE DICDE

VALVO BAV4S

AE BZX55/B11 0,5W Z-DI
ZENER DIODE

VALVO BZX55/811

AE BAV45 35V PICOAMP,.DI
LOW LEAKAGE DIODE

VALVO BAV4S

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

TEXAS INST 1N4&448 GEGURTET

RS 0B87.78577

RL 082.2160

RL 082.2177

‘RL 082.2160

R, 083.1227

292.5641
332.9335
AE 252.5386

AE 252.5386
AD 012.0700
24B.2486
AD 012.0700
248.2486
292.5712
282.58712
AE 55205386
AE 012.219%90
AE 252.538¢6

AD 012.0700

o e -
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Kennzeichen
Component No.

Banennung/Beschreibung
Designation

Sachnumemer
Stock Mo,

gnthalten in
sontained in

V8o

val

vioo

V108

V115

&1

X3

X4

X511

AX BCYSSIX
TRANSISTOR
SIEMENS

AKX BCY79IX
TRANSISTOR
SIEMENS

AR BCYT79IX
TRANSISTOR
SIEMENS

AR BCYS8IX
TRANSISTOR
SIEMENS

AD 1N4448
DICDE

NPN 45V 200MA

BCYS9IX
PNP 45V 200MA

BCY791X
PNP 45V 200MA

BCYT9IX
NPN 45V 200MA

BCY591X
75V 0,15A UDI

TEXAS INST 1N4448 GEGURTET

FP STECKERL.INDIR,64POLIG
64~-PIN INSERT

PANDUIT
FR IC-FASSUNG 16 POLIG
16~PIN IC~-SOCKET
PRECICONT USOl6T

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

BERG 75160-102-36
FP WINKELSTECKERLEIST.36P
ANGLE PIN CONNECTOR

BERG 75168~113-36

100-064-033/599

AR 010G.5163

AR 010.3777

AR 010.3777

ER 010.5163

AD 012.0700

FP 0B4.6470

FR 24%2.6091

FP 242.3600

FP 243.3578

[ Raltal Pl T e
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Ansicht und Leitungsft
View of tracks on com

Ansicht und Leitungs
View of tracks on sol
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~Printed in West Germany

SERVICE INSTRUCTIONS
Transfer Memory Module CM-Z1
B03.7510.02
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5 Service Manual for Transfer Memorv Module CHM-3Z1
{See circuit diagram 803.7532 §)

5.1 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 1if the module 1is 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
Figm 5“1):

» Interface to instrument
+ RAM

+ Internal interface

+ BUSY display

+ Battery supply

BUSY
display

3

Interface to Protact. | . ) Battery
instrument <:j:::::::ﬁc#tmf <:§::::i:> Internal interface - supply
Confrol Address Data - .
bus bus bus
RAM ' a

Pig. 5=1 Block diagram of the transfer memory

803.7510.02 ' 551 E-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
"pDisable®™ to "Read™ or from "Read” to "Disable"” takes place. The
contents from AQ to A12 do not change within a cycle. A12 appears -
first on the data line and CS2 last. With block I1I, D7 appears
first on the data line and D@ last. :

5.1.4 BUSY Displavy

The BUSY display wvisibly indicates & 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.

E.1.5 Battery Supply

The RAM is powered by a built-in-Hack-up- battexy if the instru-

ment power is missing. In addition, the section ¢f the internal
interface circuit which provides the control signals (WE, OE,

C82) for the RABM is also connected to the back-up supply. The RAM
remains in the low power “Data hold” mode lf CSZ 0.

~.qz. G VRS '.m-.ﬂl

5.2 Testing and Ediustment.ﬁtﬁij sii A

The module need not be adjusted. ALY Kedtd"shduld be carried cut
using Section 3. )
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5 Service Manual for Duplex Modulation Meter Option CH-BY
{See circuit diagram 803.6020 S and block diagram)

5.1 Function Description

The duplex modulation meter replaces the mixing oscillator re-
gquired to convert the RF to the IF which means that the instru-
ment is able to transmit and receive simultaneously.

The module contains a freguency 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 VCX0 loop:; the RF loop generates the
coarse grid and the VCXO loop the fine grid. The twe phase locked
iocops 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.

S5.1.1 Cutput Freguency

Three oscillators generate frequencies of 500 MHz to 1000 MHz ¢
lower frequencies are obtained by dividing. The output frequency
is calculated according to the following equation:

_ M 1
Fout = (0.2 x M + 2 x — ) x — [MHz]
i T
M = Coarse divider factor 2499 to 4999
N = Fine divider factor 16666 to 50000
T = Jctave divider tr 2, &4, 8, 16
5.1.2 YCE0 Loop

The VCX0O lcop provides the reference frequency for the coarse
control loop of the RF loop. A programmable fregquency divider di-
vides the externally applied 100~MHz reference freguency to
values between 2 and 6 kHz; the voltage-controlled crystal oscil-
lator (VCXO 10.002 MHz to 10.006 MHz) is fine~tuned via a phase
locked loop in this frequency range. The output signal of the
VCXC 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 VCX0. The VCXO
frequency is adjusted to the frequency of approx. 50 kHz required
for the coarse contreol loop by dividing.

803.5317.02 5.1 E-1



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 vresolution of the total system
results from the maximum change in frequency of the VCX0O loop
with a change in the divider factor W 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 freguency error.

Scladal Programmable Divider by N

The fractional method and the pulse swallow method are used gi-
multanecusly in this divider. D320 is a fast ECL prescaler which
can divide by 10 or 11 and is provided with a control signal (:10
or :11) by the auxiliary divider D575, D585. The signal at the
output of B12 with a frequency of approx. 10 MHz is applied to a
monoflop to increase the pulse width and is then divided into the
following two branches:

1. The programmable synchronous divider DS540 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 c¢lock in serial to
the prescaler once during each AF c¢lock 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 D585.

The three components form an up-counter with programmable step
sizes which generates an overflow signal at 256. The counter
clock is the cutput signal of the synchronous prescaler (D540 to
560); the step size is applied by the memory IC D592 to the input
cf adder D595, D5%0. If an overflow results (pin %), 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
D520 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 Practional Divider

A resolution of approx. 36 Hz {(see Section 5.1.2) is insufficient
for some applications. The module 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 spuriocus PM.

The fractional divider aonéista of ICs D590, D595, D97: control
takes place via D592 (see also Section 5.1.2.1).

5.7.3 BE Loop

The output frequency range of 500 to 1000 MHz is generated in the
RF loop. This range is divided amongst three oscillators.

Range f in MH=z _ Transistor

Osc. I 500 to 65% v3g
Osc. 1T 655 to 8285 V&0
Osc. IIT 82% to 1000 Voo

The oscillating transistor (BRF96) reduces the damping of a se-
ries rescnant circuit by its negative impedance at the base. The
inductance of the resonant circuit is implemented using a c¢oaxial
line to keep the microphony as small as possible. A voltage-
variable dicde 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 ™TL 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 (D310) divides the ocscillator frequency by 4
down to 125 to 250 MHz. The second prescaler {(D315) with the in-
ternal switchover 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 ratioc 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 (D331, D332, D333). If these have alsoc 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 begin.
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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 freguency 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
{03360 and D3653) in BCD 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 VCX0O loop and controls the oscillators via the
subsequent integrator.

5.1.4 Ootave 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 diocdes.

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 freguency 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 contrelled via a serial data interface. The data
for a complete setting (with fractionater) are stored in 8 shift
registers (D360, D365, D2, D18, D550, D565, D580 and D592).

Five test points on the module can be called up by the multi-
plexer (D15) 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 FPreqguency Adjustment of RF Oscillators

+ Apply DC voltage of 2.5 V £ 0.1 V to X8/2.

+ Connect an RF analyzer or fregquency counter to X309.

+ Adjust the frequency using trimmers CZi, C51 and C81 according

toc the following table:

Instrument setting Frequency at X309 Trimmer
520 MHz 500 MHz £ 5 MH=z c21
700 MHz 655 MHz * 5 MHz C51
9G0 MHEH=z 825 MHz * 5 MHz c81

+ Insert plug-~in Jumper X8, screw

on cover. The control voltage

can be measured through the hole provided in the RF shielding;:
0.1 Vv for the following

+he correct value should be 2.5 V £

frequencies:

Freguency at %309 Tr immer

500 MEH=z c21
655 MHz €51
8§25 MHz CE1
S5.2.2 Level Adjustment of RF Oscillators

» Apply DC voltage of 12 V £ 0.5 V to X%/2.

+ Connect RF analyzer or power meter to X309.

+ Adjust the fregquency using trimmers R49, R79 and R10% according

to the feollowing table:

Instrument setting Level at X309 Tr immer
520 MHz -3 dBm £ 3 4B R4S
700 HMB=z -3 dBm * 3 4B R79
900 MHz -3 4Bm £ 3 4B rR109

803.5317.02



5.2.3 Testing the RF Loop

+ Connect a freguency counter and a power meter to the RF termi-
nator ¥309. Check the level and frequency with the following
instrument settings. ‘

+ Freguency setting on instrument: 501 MHz
' 654 MHz

656 MHz

8§24 MHz

826 MHz

1000 MHz

+ The frequency must agree with the setting.

+ The level must be -3 dBm = 3 48,

+ The tuning voltage at X9/1 must be in the range 2.5 V to 20 V.

5.2.4 Testing the Spurious FM

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 FM.

+ The spurious FM (weighted to CCITT, RMS) must be <12 Hz,.

5.2.5 Testing the Preguency Dividers

+ Connect DC voltage source (2 V to 20 V) to X%9/2.
+ Connect RF analyzer to X309.

+ Set the following frequencies on the instrument and sweep the
complete voltage range in each case.

£ in MHz: 900, 700, 520, 450, 350, 260, 225, 175, 130, 113,
87, &5, 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).

803.5317.02 5.7 E-1



5.2.6 Testing the V(X0 Loop

a) Instrument setting: fregquency 500.1 MHz
+ The tuning voltage at X6 must be >3 V.
+ The frequency at X3 must be 10.002 MH=z,

by Instrument setting: frequency 500.3 MHEz

» The tuning voltage at X6 must be <12 V.
+ The freguency at %3 must be 10.006 MHz,

5.3 Troubleshooting

Troubleshooting can be readily carvied out using the specified DC
voltage wvalues and signal levels. The inductors L300, L60 and L9¢
should be checked if the RF oscillators have a high microphony
sensitivity. The inductors must be adhered firmly onto the cir-
cuit board.

5e3at Freguencies at the Output of the W Divider

The frequency of the N divider should be tested at P! in the case
cof small freguency errors (K200 kHz).

a) Determination of M divider Poup
£ om b g o £ == TRI F
Tacuor: M = INT

» 250) [MBz]

{
50.01

b} Determination of N divider
factor: N

2%5M/ {Fogr — 0.2xM)[ MHz]

c) Determination of frequency at Pl1: Fpg = 100 MHz/N

803.5317.02 5.8 ' E~1.



5.3.2

DC Voltage Values

X6
%9
o
P11

D140/6

Emitter V30, V&0, V30O

(switched off)

D160, D170, DIB0/2 (switched off)

-9 V1.5V
I toe 12V
2.5 to 20V
12 Vit Vv
=11 vV £1,5 V
<0.5 V

<0.5 V

N400/3 2.5 V0.3 V

D260/6 8.6 V £1 Vv

Emitter V230 6.8 Vv 21V
5.3.3 Signal Levels

N500/4 100 MHz ECL

D510/5 10 MHz ECL

P5 approx. 10 MHz ECL

P6 approx. 10 MHz TTL

D570/12 100.02 to 100.06 kH=z TTL

P 2 to 6 kHz TTL

P2 2 to 6 kHz TTL

X3 10.002 to 10.0606 MH=z approx. 4 Vpp

N260/3 | 2 to 6 kHz 50 to 150 mVpp

X8 approx. 50 kHz TTL

23 approx. 50 kHz TTL

803.5317.02



7 14 13 12

Control signals at D18
5 6

Pin
4

3 e O3 e

e 3 e~

e e o= O

[ I

= = 03 e e

e (T g g g

ET3 mem e e g

& 5

12 13 14 7

D360

11

DO OOoOOOOOOOO o0

DO OOOTCTODOOOo0OO0

OO OO OOOOOOOD

SO0 O OOoOOO 0 0000

COOO— OO OoOODOOo OO0

DOOOD - OOODOO0OO0D

OO OO— OO0 O0

OO0~ 00O OO0

Control signals
6 5 4

7

Control Signals for Octave Divider

Frequency at X309 in MHz

50304

500 to 1000
500
125 to 250
62.5 to 125
31.25 ko 62.5

250 to

1112 13 14

D365

Control Sigmals for the M Divider
Pin

SO0 OLOODOO— 00O
O DO OO D oD e 00
DO OO OoOOOOUO OO0 v
OO0 OOOOOORDOO0D 0O
P g e R g e e g gee e g gem )
L e S s Sl el i e el el el sl

OO CODOOOOOoODOD

5.3.5
Frequency
at X309
in MHz

[es I e R o B

® L] (-] &
N e v DO EPFW NN
DODODON N0 W00
WVOWooor~-Mr~~r~~to o

E~-1

5.10

803.5317.02



Bit Pattern

D360

Data } & 5 6 7 14 13 12 11

D365

4 5 6 7 14 13 12 11

(374

4 5 6 7 141312 11

Units Tens Hundreds Thousands NC Oz, NE
£.58 M L.SB 4 LSS M L58 i
D18 8550 D365

4 5 6 7 141312 11

& 5 & 7 141312 14

& 5 6 7 1417312 11

Output divider NE Decade divider Decade divider NC
Octave divider N divider N divider
D580 D592
4 53 & T 141312 11 4 5 6 7 141312 11
Unit divider Fractional divider
N divider 1/256 to 255/256
803.5317.02 5.11 E=1




554

Interfaces

Coazial Interfaces

Pin

Freguency

Level

x93
X932

X539

100 MHz (input}
100 MHz (output)

31.25 to 1000 MHz

-3 dBm *3 4B
8OO mVpp, ECL

-3 4Bm * 348B

Multipoint connector %i:

A12, A13,
AiB, B15
a17, B17
4719, B19

A2, B2
A7, BT
A%, B9
211, B11
214, B14
Al6, B16
Al18, B18
26, B20
A30, B30
A3Z, A32

210, B1O
A8
L6

B21
AZ3

Bi2, Bi3

803.5317.02

+5=-V power
+24=Y power
+15-V power
=15-=-V power

L. Ground

B

Clock
DATA
STROBE

supply
supply,
supply
supply

Data programming
Tegt voltages
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Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stoek hNo.

enthaiten in
contained in

B230

C3

Cé

C12

C17

cl8 .

czl

ce2

c25

C26

c27

C30

C31

c32

C33

C38

C40

C4l

EQ 10,006 MHZCL30HC4S-1D3
QUARTZ CRYSTAL UNIT
QUARZKERAM N. R&S SACHNUMMER

CC 10NP-20+50%7%8R4000
CaPACITOR

VALVO 2222 63051 640511
CC 1ONF-20+50%7XBR400O
CAPACITOR

VALVO 2222 63051 640511
CE 10 UFP+-20%25Vv 7X% 5X11
ELECTROLYTIC CAPACITOR
ERO-TANTAL ETR3-10/2%

CC 1ONF-20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 640511
CC l1ONP-20+50%7XBR40GO
CAPACITOR

VALVO 2222 63051 640511
CT 13PF 7RDX13TK50 250V
TRIMMER

TEKELEC LUFTTRATS400

CC 22PF+-10%100V2NPO CHIP
CaPACITOR

VITRAMON VJ0805A220KFA
CC 12PF+-5%50V NPC 1206
CERAMIC CHIP CAPACITOR
VITRAMON V31206AL20JFA
CC SPF+~-0,5PF50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A3RODFA
CC 3PF+-0,25PF50V NPO1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A3ROCFA
CC 5PF+-0,5PF50V NPO 1206
CERMMIC CHIP CAPACITOR
VITRAMON VJ1206A5RODFA
CC 7PF+-0,5PF50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A7RODFA
CC 2ZPF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A220JFA
CC 7PF+-0,5PF50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206ATRODFA
CC 1ONF-20+50%7XBR4C00
CAPACITOR

VALVO 2222 63051 640511
CC 4,7NF+-10%6X9R2000
CAPACITOR

VALVO 2222 63051 472
CE 4,7UF+-20%20V 7X 4X 8
ELECTROLYTIC CAPACITOR
ERO-TANTAL TA-ELRKOETR2~4,7/2

) 3

b3

D3

b3

33

)

EQ 090.2366

CC 087.7525
CC 087.7525
CE 023.5980
CC 087.7525
CC 087.7525
CT 450.7283

CC 082.2931

)
)

089.8744

CC 099.8738

CC 099.8350

CC 099.869%96

CC 099.8715

CC (99.83%¢6

CC 099.8715

cC 087.7525

CC 087.7102

CE 022.8110

B0O3.6020

01 SA BL 1+

De8.06036-1188




Kennzeichen
Componant No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

anthalten in
contained in

C48

C49

C53

C54

CE5

C56

cs7

Ce0

Cel

C&2

Ccel

C63

c70

C71

81

caz

CE 1,0UF+~20%35V 5X 4X 7
ELECTROLYTIC CAPACITOR
ERO~TANTAL TA-ELKOETR1~1/35
CE 1,0UF+-20%35V 5X 4X 7
ELECTROLYTIC CAPACITOR
ERO~TANTAL TA-ELKOETR1-1/35
CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00 CB 247 G
CT 9,2PF TAUCHTR.RD 7X12
AIR-TYPE TRIMMER

TEKELEC LUFTTRATE200
CC 22PF+~10%100V2NPO CHIP
CAPACITOR

VITRAMON  VJO805A220KFA
CC INF+-10%63V K2000
CERAMIC CAPACITOR

VALVO 2222 63051 102
CE 10UF -10+50% 63V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST  ELKOEK10/63

CC 2PF+-0,25PF50V NPO1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A2ROCFA
CC 12PFP+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A120JFA
CC 5PF+-0,5PF50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A5RODFA
CC 3PF+-0,25PF50V NPO1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A3ROCFA
CC 3PF+~-0,25PF50V NPO1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A3ROCFA
CC 22PF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A220JFA
CC 4PF+-0,25PF50V NPO1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206A4ROCFA
CC 10NFP-20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 640511
CC 4, 7TNF+-10%6X9R2000
CAPACITOR

VALVO 2222 63051 472
CE &,7UF+-20%20V 7X 4X B
ELECTROLYTIC CAPACITOR
ERO-TANTAL TA-ELKOETR2~4,7/2
CT 9,2PF TAUCHTR.RD 7X12
AIR-TYPE TRIMMER

TEKELEC LUFTTRAT5200
CC 22PF+~-10%100V2NPO CHIP
CAPACITOR

VITRAMON VI0B05AZ220KFA

CE 022.8185
éE 022.8185
CE 006.7142
CT 025.73€7
CC 082.2931
cC 022.0784
CE 022.7650
CC 095.8673
cC 098.8744
CC 099.8696
CC 099.8350
CC 095.8350
CC 099.8396
CC 099.868¢C
CC 0B7.7525
cC 087.7102
CE 0$22.8110

CT 025.7367

CC 082.,2931

803.6020
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Kennzeichen
Component Nao.

Benennung/Beschreibung
Designation

Sachnummer
Stosk No.

enthalten in
contained in

cB4

Fﬁ
o
5

i}
[94]
o

ca8
C89
C92
€93
C95
100
Cl10
c111
112
Cl116
C120
c123
ci24
C125

Ciz6

- VITRAMON

CC &PF+-0,25PF50V NPQL206
CERAMIC CHIP CAPACITOR
VITRAMON - VJ1206A4ROCFA
CC 4PF+-0, 25PF50V NPOL206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A4ROCFA
CC 5PF+-0,5PF50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206A5R0ODFA
CC 2,3PF+~0,25PF50V2NPO
CAPACITOR

VITRAMON VIOB05A2R3ICFA
CC 22PF+~5%50V NPO 12086
CERAMIC CHIP CAPACITOR
VITRAMON VI1206A220JFA
CC 2PF+-~0,25PF50V NPCL206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206A2ROCFA
CC 1ONF-20+50%7XBR400O
CAPACITOR

VALVO 2222 63081 640511
CC 3PF+-0,25PF50V NPQOLlZ206
CERAMIC CHIP CAPACITOR
VJI1206A3ROCFA
CE 4,7UF+-20%20V 7X 4X 8
ELECTROLYTIC CAPACITOR
ERO-TANTAL TA-ELECETR2-4,7/2
CC 4&,7NF+-10%6X3R2000
CAPACITOR

VALVO 2222 63051 472
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y103KRFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206Y103KFA
CE 100UF~10+50% 25V 13X13
ELECTROLYTIC CAPACITOR
ROZDERST ELKCER100/25
CC 100PF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A1013FA
CC 10ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC 100PP+~-5%80V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A101JFA
CC 100PF+~BR%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ120621010F2

CC 099.8680
CC 089.8680
CC 098.86%96
CC 0383.5566
CC 099.8396
CC 099.8673
CC 087.,7525
CC 099.8350
CE 022.8110
CC 087.7102
CC 099.8821
CC 099.8521
CE 208.4007
CC 089.8415
CC 09%9.8521
CC 099.8438
CC 099.8438
CC 099.8415

CC 099.84158

803.6020
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Kennzeichen
Component No,

Benennung/Beschreibung
Designation

Sachnummer
Stock No,

enthalien in
contained in

Cl31

ci3e

Cl33

Cl34

Cl35

Cl40

clél

Cl4z

Cl43

Cléd

Cl45B

C146

cls0

clel

Cl62

C163

Cle4d

C1e5

Clé6

- VITRAMON

CC 100PF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VJ1206A101JFA
CC INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC LONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y103RFA
CC 1INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC INF+=-10%350VX7TR 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1Z06Y102KFA
CE 1,0UF+~-20%35V 5X 4X 7
ELECTROLYTIC CAPACITOR

ERO-TANTAL TA-ELROETR1I-1/35

CC INF+-10%63V K2000
CERAMIC CAPACITOR

VALVO 2222 63051 102
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206Y103KFA
CC INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y102KFA
CC INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAEMON VJ1206Y102KFA
CC 1INF+-10%850VE7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC INF+-10%50VX7TR 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC 1ONF+-10%50V XT7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206Y103KFA
CC INF+-10%50VXTR 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJi206Y10ZKFA
CC 470PF+=-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206A471JFA
CC INF+=-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y102KFA
CC 4, 7NF+-10%50VXTR 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y¥472KFA
CC 10NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA

CC 099.8415

CC 099.8438

CC 08%.8521

cC 099.8438

CC 099.843¢8

CE 022.8185

CC 022.0784

CC 099.8521

CC 099.8438

CC 099.8438

CC 095.8438

CC 099.8438

CC 099.8521

CC 099.8438

CC 099.8515

CC 099.8438

CC 095.8450

CC 099.8521

CC 099.8521

803.6020
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Kennzeichen
Component Neo.

Benennung/Beschralbung
Designation

Sachnummer
Stock No.

snthaiten in
contained in

uns atte Rachte vor

Cle8

Ci70

Ci71

Cl72

173

Cl74

Cl75

180

Clgl

clgz

cl83

Cl84

Cl85s

€190

cigl

€195

ci96

C202

C203

CC 100NF+-10% S50VS5K1200 C
CAPACITOR

YITRAMON VJ1IBL2Y104KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFa
CC 1ONF+-10%50V ¥7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC 470PF+~5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ12062471JFA
CC INF+-10%50VX7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VIL206¥Y102ZKFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC 1O0NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC 1ONF-+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI12067103KFa
CC 470PF+~5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A471JF2
CC INF-+-10%50VX7R 1206
CERAMIC CHIP CAPACITCOR
VITRAMON VJ1206Y102KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHEIP CAPACITOR
VITRAMON VJI1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC L1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206Y103KFA
CC 1ONF-20+50%7X8R4000
CAPACITOR
VALVO

CC 10NF-20+50%7X8R4000
CAPACITOR
VAL VO

2222 63051 6405811

2222 63081 640511

33

) 3

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 08B7.7525

803.6020
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Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

egnthatten in
contained in

c210
C2ll

C220

€222
€223
c225
226
€230
c231
c232
€233
€250
c251
255
257
259
€260

C261

CC 10NF-20+50%7XBR4000
CAPACITOR
VALVO

CC 1ONF-20+50%7X8R4000
CAPACITCR
VALVO

CR 1UP+-10%50V5RM
CAPACITOR

WIMA MES2/80/1UF/10%
CC 10NF-20+50%7XBR4A000
CAPACITOR
YALVO

CC 1ONF-20+50%7X8R4000
CAPACITOR
VALVO

CE 22U0F-10+50% &3V SX13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00 CB 222 J

CR 220KF+-5%63VERM MET
CAPACITOR _
WIMA MKS2/63/0,22U0F /5%
CK 47NF+-5%63VERM MKT
CAPACITOR

WIMA MRS2/63/0,047UF /55
CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00 CB 247 G

CC O LONF-20+50%7X8R4000.
CAPACITOR
VALVO

CC 100PF+-2%6XSNPO
CAPACITOR

VALVO 2222 &78 10101
CC 100PF+-2%6XINPO
CAPACITOR

VALVO 2222 678 10101
CC 10NF-20+50%7XBR4000
CAPACITOR
VALVO

CC 1ONF-20+50%7X8R4000
CAPACITOR
VALVO

CE 47UF -10+50% 63V 13X17
ELECTROLYTIC CAPACITOR
ROEDERST ELKOER47/63

CC 1ONF~20+50%7X8R4000
CAPACITOR
VALVO

CE 100UF~10+50% 25V 13X13
BELECTROLYTIC CAPACITOR
ROEDERST  ELKOER100/25
CC 1NF+-10%63V K2000
CERAMIC CAPACITOR

VALVO 2222 63051 102
CC OLNF+-10%63V K2000
CERAMIC CAPACITOR

VALVO 2222 63051 102

- MET

1245

2222 63051 64051103

2222 630B1 64051103

2222 63051 64051103

2222 63051 €4051103

2222 630B1 64051103

2222 63051 64051193

2222 63051 64051103

2222 63051 64081103

CcC 087.752%

087.7525

3
]

CK 089.2598

0B7.7525

3
:

cC 087.7525
CE 006.7120
CK 099.2952
CR 099.2917
CE 006.7142
cC 087.7525
CC 087.6541
CC 087.6541
CC 087.7525
cc 087.7525
CE 022.7672
cC 087.7525
CE 208.4007
cC 022.0784

CC 022.0784

803.6020

01 SA BL 6+

AHGR (OPR~T1RR




wns abi= Qochta vor

Kennzeichen

Component No.

Benennung/Beschreibung
Designation

Sashnummer
Siock No.

anthalten in
coniained in

c262
C263
C264

BIS/TO
267
C268

C300
C301
c302
C303
CEO&.
€305
C310
C311
C315
€320
C330

BIS/TO
C335
C340

C341

CR 10F+~-10%50V5RM MRT
CAPACITOR

WIMa MKE2/50/1UF/10%
CK 220NF+-5%E63VERM ME'T
CAPACITOR

WIMA MRKS2/63/0,22UF/5%

CC 10NF-20+5087X8BR4000
CAPACITOR
VALVO

CE 47UF-10+50% 40V 39X13
ELECTROLYTIC CAPACITOR
ROEDERST EK Q0 CB 247 G
CC 10CPF+-5%50V NPQO 1206
CERAMIC CHIP CAPACITCR

VITRAMON  VJL206A101JFA

CK 10NF+-5%63V5RM MET
CAPACITOR

WIMA FKS 2/100/0,01UFr/

CC 100PF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206A101JFA
CC 100PF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A101TFA
CC 100PF+-5%50V NPO 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A1C1lJFA
CE 470UF+~20%25V12,8%12,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlIESS-471U
CC 1INF+-10%63V K2000
CERAMIC CAPACITOR

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

VALVO 2222 630581 102
CC 10ONF-20+50%7X8R4000"
CAPACITOR

Val.vo 2222 63051 6405114
CC 1ONF-20+50%7XBR400O
CAPACITOR

VALVO 2222 63081 640511¢
CC 1ONF-20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 6405811

CE 100UP-10+50% 16V 9X13
ELECTROLYTIC CAPACITCOR
ROEDERST EX 0OCCB 310 D
CE 100UP-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00CB 310 D

2222 63051 64051103

LW
P Ned

03

03

)3

CK 099.2998
CK 089.2952

CC 087.7528

CE 006.7142
CC 099.8415
CK 085.2865%

CC 098.8415

CC 092.8415

3
)

098.8415
803.0715
CC 022.0784
CC 022.0784
CC 0B7.7525
CC 087.7525

CC 087.7525

CE 006.7165

CE 006.7165

803.6020

01 A BL 7+

nas NN?a-1 1RR




Kennzeichen
Component No.

Benennurg/Beschreibung
Designation

Sachnummer
Stock Ne.

enthalten in
contained in

C343

C358

C359

¥
[#3)
[oaY
o

€380

C390

C400

C401

C402

C410

T Call

C412
Ca26

C501

C502

C804

C510

C520

C830

CE 100UF-10+50% leVv SX13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00CB 310 D

CC l1ONF-20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 6405114
CC 1ONF-20+50%7X8R40CO0
CAPACITOR

VALVO 2222 63051 640511
CC 1ONF-20+50%7XBR40OO
CAPACITOR

VALVO 2222 63051 640511
CC 1ONF-20+50%7X6R4000
CaPaCITOR

VALVO 2222 63081 640511
CC 1O0NF-20+50%7X8R4000
CAPACITOR
VALVO

CK 100NF+~5%63VERM
CAPACITOR
WIMA

CK 470NF+-5%63V5RM MRT
CAPACITOR

WIMA MKS2/63/0,47UF /5%
CE 22UF-10+50% 63V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00 CB 222 &

CK 470NF+-10%160V2TETXL7
WIMA MEP10 0,47UF160V
CC 4,7NF+-10%6X9R2000
CAPACITOR

VALVO 2222 63051 472

CK 470NP+~10%160V27X7X17
WIMA MEP10 0,47UF1l60V
CR 2Z20NF+-10%160V18X7X14

MET . POLYPROP . CAPACITOR

WIMa MKP10C 0,22UFl60V
CC 1NF+-10%200V5K1200VIEL
CAPACITOR

UNION CARB CKOS5BX102K

CC 1ONF-20+50%7XBR40CO
CAPACITOR

VALVO 2222 63051 640511
CC 1ONF-20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 640511
CC 100NF+~10%50VEK1200VIE
CAPACITOR

UNION CARB CROSBX104K

CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA

CC 6PF+-) ,5PFL0V NPO

CERAMIC CHIP CAPACITOR
VITRAMON VJ1206A6RODFA

MKT

MKS/2/63/0,1UF /5%

)3

2222 63051 64081103

L0%

L.0%

) 3

) 3

CE 006.7165
CC 087.7525

cC

[
o s
~J
~1
[$11
B2
(8]

CC 08B7.7525

CC 087.7525
CcC 087.7525
CK 099.2930
CR 0989.2975
CE 006.7120

B03.0721

CC 087.7102

803.0721

B03.0496
CC 068.4047
CC 087.7525
CC 087.7525
CC 084.5350
CC 0989.8521

CC 098.8708

803.6020

0l &a BL 8-+

NASE AT T IS
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uns afl" Tachia vor

Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

€540
C545
855
560
570
c571
575
585
C590
cs95
597
c601
c602

Co603

D2
D18
D50

D14C

CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON  VJ1206Y103KFA
CC 1ONF+~10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMOR VJ1l206Y103RKFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VI1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJI1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJl206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103RFA

CC 108F+-10%50V X7R 1206
- CERAMIC CHIP CAPACITOR

VITRAMON VJ1206Y103RKFA
CC LONF+—-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON
CC 10NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC 1ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
CC IONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
VITRAMON VJ1206Y103KFA
LD FILT.40DB/10GHZLO0A300V
LOWPASS~-FILTER

ERIE 9900-001-6020
LD FILT.40DB/10GHZ10A300V
LOWPASS-FILTER

ERIE 9900-001-6020
LD FILT.40DB/10GHZ10A300V
LOWPASS-FILTER

ERIE 9960-001-6020

BL CD4094BE
SHIFT REGISTER
RCA CD40S4BE

BL CD4094BE BEIT SH.REG
SHIFT REGISTER

RCA CD40S4BE

BC LT337aH -ADJOAS VREGL
VOLTAGE REGULATOR
LIN.TECHN. LT337AH

BL SP8605BDG 2:1DIVID UHF
DIVIDER
PLESSEY

8BIT SH.REG

SPBE0EBDG

VI1206Y103KFA -

CC 099.8521
CC 098.8521
CC 085.8521
CC 092.8521
CC 099.8521
CC 099.8521
CC 099.8521
CC 093.8521
CC (09s8.8821
CC 099.8521
CC 088.8521

911.0705

911.0705

911.0708

BL 586.7726
BL 586.7726
803.6665

8L 082.9280

803.6020

01 SA BL 9+

AR AATE. T Tas




Kennzeichen
Component No,

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

D150

D160

Dléez

D170

Dlge

D202

D210

D250

D255

D260

D310

D315

D320

D330

BIS/TO
D333
D358

D358

D360

D365

BO UATBM1ZHC+12V0OAS VREGL
VOLTAGE REGULATOR
FAIRCHILD MATBM1Z2HC

BL CA3159%8 4¢1 DIVID
DIVIDER

RCA CA3199E

BO CA30BLF TEN TR.ARRAY
TRANSISTOR ARRAY

RCA Ca308lF

BL CA3199E 4:1 DIVID
DIVIDER

RCA CA3199E

BL CA319%E 4:1 DIVID
DIVIDER

RCA CA3199E

BL MM74HCOON 4X2IN.KAND

QUAD 2-INPUT NAND GATE
MOTOROLA MC74HCOON

BL MM74HCIO07N ZXJK-FF CL
DUAL J-K FLIPFLOP W.CLEAR
NBC MM74HCL07N

BL SN74LS02N 4/2INP.NOR
IC NOR GATE SN74LS02N
TEXAS SN74LS0Z0N

BL MM74HC3S90N 2X4B.COUNT
DUAL 4-BIT DECADE COUNTER
NSC MM74HCISON

BO MC1l496L MOD/DEMOD
MODULATOR/DEMODULATOR
MOTOROLA MC1496L

BL CA3199E 4:1 DIVID
DIVIDER

RCA CA3189E

BL SPB647BDGl0O:1DIVID UHF
DIVIDER

PLESSEY SPB647BDG

BL 74F00PC 4X2IN.NANDG
QUAD-NAND-GATE

FAIRCHILD 74F00PC

BL 74F162PC BCD DEC.COUNT
BCD DECADE COUNTER
FAIRCHILD 74F162APC

BL CD4094BE BBIT SH.REG
SHIFT REGISTER

RCA CD4094BE

BL CD4051BE 8CH. MUX
MULTIPLERER

RCA CD4051BE

BL CD4094BE BBIT SH.REG
SHIFT REGISTER

RCA CD4094BE

BL CD4094BE 8BIT SH.REG
SHIFT REGISTER

RCA CD40Y94BE

BO

BL

BL

BL

BO

BL

BL

BL

BL

BL

BL

BL

569.3155
372.11086
455.0506
1 372.1106
372.1106
571.3194
099.9534
266.4658
099.9640
473.9024
372.1106
7300,6747
344.6659

099.3852

586.7726
339.4174
586.7726

586.7726

803.6020

0l 5 BL10+




uns alte Dachie var

Kennzeichen
Component Ne.

Benennung/Beschreibung
Designation

Sachnummer
Stock Ne.

enthalten in
contained in

D380

D380

D395

o
ot
E...u!
o

D520

D530

D540

D545

D550

D555

D560

D565

D570

D575

D580

Ds8s

L2l

L24

‘BL CD4094BE

BL MM74HC74N 2XD~-FLIPFL
DUAL D FLIP-FLOP

NSC MM7AHCT 4N

BL MM74HCLO7N 2XJIR-FF CL
DUAL J-K FLIPFLOP W.CLEAR
NSC MM74HCL0TN

BL MM74HCOON A¥X2IN.NAKND
QUAD 2-INPUT NAND GATHE
MOTOROLA  MC74HCOON

BL MCLOLl38L 4B.COUNTER
COUNTER

MOTOROLA  MC10138L

EL SPB647EBDGL0:1DIVID UEF
DIVIDER

PLESSEY SP864TBDG

BL PC74HC123 2XMULTIVIB
DUAL MONQST.MULTIVIBRATOR
VALVO PCT4HC123

BL 74F191PC U/D-BIN.CNT
UP/DOWN BIN.-COUNTER
FAIRCHILD 74F191PC

BL 74F1%1PC U/D-BIN.CNT
UP/DOWN BIN.-COUNTER
FRIRCEILD 74F191pC

BL CD40%4BE 8BIT SH.REG

SHIFT REGISTER

RCA CD4094BE

BL 74F191PC U/D-BIN.CNT
UF/DOWN BIN.-COUNTER
FAIRCHILD 74F191PC

BL 74F191PC U/D-BIN,CNT
UP/DOWN BIN.~COUNTER
FAIRCHILD 74F191PC

8BIT SH.REG
SEIFT REGISTER

RCA CD4094BE

BL PC74HC123  2XMULTIVIB
DUAL MONOST.MULTIVIBRATOR
VALVO PC74HC123
BL SN74LS165N 8BIT-S.REG.
SN74L5165N BBIT-S.REG.
TEXAS SN74LS165N |
BL CD4094BE  8BIT SH.REG
SEIFT REGISTER

RCA CD4094BE

BL SN74LS165N 8BIT-S.REG.
SN74LS165N BBIT-S.REG.
TEXAS SN74LE165N

LD 0,33UEL0%0,220HM0,8304
CHOKE
DELEVAN DROSSEL1025--08
LD 0,39UKE10%0,300HMC, 7104
CHCOKE

DELEVAN DROSSELIGZ5-10

BL 571.3171

BL 099.9534

- BL 571.319¢4

BL 564.8407
BL 300.6747
BL 099.89540
BL 344.6871
BL 344.6871
BL 586.%726
BL 344.6871
BL 344.6871
BL 586.7726
BL 099.9540

_35363088
BL 586,7756

353.3088

LD 067.2805

LD 067.2811

803.6020

01 SA BL11l+

Nas T, 11 eR




enthalien in

Kennzeichen Benennung/Beschreibung Sachnummer
Component No. Designation Stock No. contained in
Lz5 LD SPULE B0O1.6422
COIL
L26 LL SPULE BO2.7474 BO2.6455
L30 LD SPULE 801.6422
COIL
L3l LD 0,33UH10%0,220HM0D ,B830A LD 067.2805
CHORL
DELEVAN DROSSELIQ25--08 .
LE0 LD 0,22UHI0%0,140HM1, 0454 LD D67.2786
CHORE
DELEVAN DROSGEL10Z25-04
L5l LIy O,220H10%0, L40HM1 , 0454 Lh 067.278B6
. CHOKE
DELEVAN DROSSERELI0Z5-04
L52 LD 0,22UH10%0,1408M1, 0454 LD 087.278¢
CHOKE .
DELEVAN DROSSELLI025-04
L54 LD 0,33UH10%0,220HM0,830A LD 067.2805
CHOKE ‘ .
DELEVAN DROSSEL1IOZ2E-~08
LES LD SPULE 801.6422
COIL
L56 LL SFULE B02.7422 802.6455
L&0 LD S8PULE BO1.6422
COIL
Lel LD 0,22UH10%0,140mMY,045A LD 067.2786
CHORE
DELEVAN DROSSEL1025-04
LBl LD 0,15UH10%0,100HM1, 2304 LD Q67.2763
CHORE
DELEVAN DROSSEL1ICZ25=00
LB4 LD 0,15UH10%0,1008M1, 2304 LD 067.2763
CHORE
DELEVAN DROSSEL1I025-00
L.B5S LD SPULE B0l.5422
COIL
L8é& LL SPULE 802.7516 BOZ2.6455
LYo LD SPULE B0l.6422
COIL
L3l LD 0,15UH1I0%0,100HMY, 2304 LD 067.2763
CHORE
DELEVAN DROSSELLO25=00
L1112 LD 1,20UE10%0,1808M0,620A LD 067.2870
CHORE
DELEVAN DROSSEL1IQ25~22
L3120 LD 100 UH10%8,000EM0,0844 LD 067.3101
CHCEKE
- DELEVAN DROSEELIOZ25-68
L133 LD 100 UHI0%8,000HMO, 0844 LD 067.3101
CHORE
DELEVAN DROSSEL1Q25-68
1140 LD 0,33UE10%0,220HM0,830A LD 067.2803
CHOKE
DELEVAN DROSSELIQ2Z25=--08
L145 LD 470 UHL0%42,00HM0,036A LD 067.3182
CHCKE
DELEVAN DROGSELLOZ5-84
B03.6020101 SA BLI2+
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Kennzeichen
Component No.

Benennung/Beschreibung
Dasignation

Sachnummer
Stock No,

anthaiten in
contained in

uns all~ "achte vor

L1486

L1663

Li66

L173

L1B3

L230

L255

L25¢9

N120

N130

N165

N180

N1g5

N220

N260

N300

N40O0

N500

LD 470 UHL0%42,00HM0,036A
CHORE

DELEVAN DROSSEL1025~84
LD 470 UR10%42,00HMO, 0362
CHOKE

DELEVAN DROSSEL1025-84
LD 350 UH10%35,00HM0,0404

DELEVAN DROSSEL1025-~82

LD 470 UH1C%42,D0HM0, 0364
CHORE

DELEVAN DROSSELLI025-84
LD 470 UH10%42,00HM0,036A
CHOKRE

DELEVAN DROSSEL1025~84
LD 15,0UH10%2,800BM0, 1574
CHOKE

DELEVAN DROSSEL1025-48
LD 220 UE10%21,00HMC, 0524
CHOKE

DELEVAN DROSSEL1025-7¢
LD 10,0UH10%3,300HMO, 1442
CHORE :
DELEVAN DROSSEL1025~44

BM OM350 ANTENNEN~VERST
ANTENNA AMPLIFIER

VALVO OM350

BM OM350 ANTENNEN~-VERST
ANTENNA AMPLIFIER

VALVO OM350

BM OM350 ANTENNEN-VERST
ANTENNA AMPLIFIER

VALVO OM350

BO LM124J 4XL.P.OPAMP
OPERATIONAL AMPLIFIER

NSC LM124J

BO LF156J BIFET OPAMP

OPERATIONAL AMPLIFIER
MOTOROLA LF156J

BO LF156J BIFET OPAMP
OPERATIONAL AMPLIFIER
MOTOROLA LEFLB6J

BO LM31IN COMPAR
COMPARATOR

NSC LM3I1IN

BM OM345 ANTENNEN~VERST
ANTENNA AMPLIFIER

VALVO OM345

BO LF156J BIFET OPAMP
OPERATIONAL AMPLIFIER
MOTOROLA LF156J

BL MCI0lieL 3XL. RECEIV
LINE RECEIVER

MOTORCLA MC101lle6L

LD 067.3182
LD 067.3182

LD 067.3176

LD 067.3182

LD 067.3182
LD 067.3001
LD 067.3147

LD 026.4184

BM 33%;4953
BM 334.4953
BM 334.4883

300.6353
BO 64537251
BO 645.7251
BO 394.8755
BM 285.1596
BO 645.7251

BL 282.3275

803.6020

01 824 HBLI3+

085 (126~ 1188



Kennzeizhen
Component Nao,

‘Benennung/Beschreibung
Designation

Sachnummer
Stock Na.

enthalten in
contained in

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

P2 VL WIRE-WRAP PIN VL 088.4542
WIRE-WRAP PIN
BERG NR, 75 403-003

P3 VL WIRE-WRAP PIN VL 088.4542
WIRE-WRAP PIN
BERG NR. 75 403~003

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

P6 VL WIRE-WRAP PIN VL 088.4542
WIRE~WRAP PIN .
BERG NR. 75 403-003

P11 VL WIRE~WRAP PIN VL 088.4542
WIRE~WRAP PIN
BERG NR. 75 403-003

P12 VL WIRE~WRAP PIN VL 088.4542
WIRE-WRAP PIN
BERG NR. 75 403-003

P48 VL WIRE-WRAP PIN VL 088.4542
WIRE~WRAP PIN
BERG NR. 75 403-003

R12 RL 0,35W 2,21KOHM+~-1%TK50 RL 082.2477
RESISTOR - ‘
DRALORIC . SMA 0207/2,21K~F~C,

R25 RG 46,4 OHM+-23%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, 0KOHM| FT

R27 RG 825 OHM+~1%TK100 1206 RG 006.7259
CHIP RESISTOR
DALE CRCW1206 8250HM F|T

R30 RL 0,35W 1KOHM+-1%TKS50 RL 082.2160
RESISTOR
DRALORIC  SMAD207/1K~F~C

R35 RL 0,35W 2,74KOHM+-1%TK50 RL 083.0926
RESISTOR
DRALORIC  SMA0207/2,74K-F-D

R40 RL 0,35W 1KOHM+~13%TK50 RL 082.2160
RESISTOR .
DRALORIC  SMA0207/1K-F~C

R41 RL 0,35W 562 OHM+~13TK50 - RL 083.0461
RESISTOR
DRALORIC  SMAD0207/5620HM-F~D

R4 2 RL 0,35W 68,1 OHM+~1%TK50 RL 082.9636
RESISTOR
DRALORIC  SMA0207/68,10HM-FrD

R43 RL 0,35W 3,24KOHM+~1%TK50 RL 082.6843
RESISTOR
DRALORIC  SMA0207/3,24K-F-D

803.6020]01 SA BL14+




urs all~ Qachts vor

' Kennzeichen

Component Neo.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

Ré&4

R4SB

]
e
. E

R48

R4S

R50

R56

RE57

REC

RE5

R70

R71

R72

R75

R77

R78

R75

REB6

R87

RL 0,359
RESISTOR
DRALORIC  SMA0207/3320HM-F-)
RL 0,35W 10,0KOHM+~1%TK50
RESISTOR

DRALORIC  SMAQ0207/10K—~F-D
RL 0,35W 3,32KOHM+-1%TRED
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC  SMA0207/1K-F-C

RS 0,5W500 OBM+-10%10X10X
CERMET POTENTIOMETER ™
BOURNS 33B6F-1-501

RL 0,35W 681 OHM+-1%TKS50
RESISTOR

DRALORIC  SMA0207/68 10HM~F-]
RG 10 KOEM+-1%TK100 1206
CHIP RESISTOR

DALE CRCW1206 10, OKOHM
RG 825 OHM+-1%TK100 1206
CEIP RESISTOR

DALE CRCW1206 8250HM F
RL 0,35W 1KOHM+-1%TK50
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC  SMA0207/2,74K~F-D
RL 0,35W 1KOHM+~1%TK50
RESISTOR

DRALORIC  SMA0207/1K~F-C

RL 0,35W 562 OHM+-13%TK50
RESISTOR

DRALORIC  SMAQ207/5620HM-F~]
RL 0,35W 56,2 OHM+~13TK50
RESISTOR

DRALORIC  SMA0Z207/56 , 20HM~F
RL 0,35W 10, 0KOHM+-1%TK50
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC  SMA0207/1K-F-C

RS 0,5W500 OHM+-10%1CX10X
CERMET POTENTICMETER iy
BOURNS 3386F-1-501

RG 10 KOHM+-13TK100 1206
CHIP RESISTOR

DALE CRCW1206 10, OKOHM
RG 825 OHM+-1%TK100 1206
CHIP RESISTOR

DALE CRCW1206 B250HM F

332 OHM=+-1%TKS0

SMA0207/3,32K~-F-D
LRKOHM+=1%TK5 0

SMAQ207/1LE~-F~C
2, T4KOHM+~1%TR50

SMA0Z207/10K~F-D
3, 3ZROHEM+~1%TK50

SMA0207/3,32K-F-D
JKOHM+-1%TKE0

.-

F

T

D

T

RL. 083.0285

RL 083.1297
RL 083.099%0
RL 082.2i60
RS 247.7878
083.0490
007.0793
RG 006.7259
RL 082.2160
RL 083.0926
RL 082.2160
RL 083.0461
RL 0B2.88571
RL 083.1297
RL 083.0990
RL 082.2180
RS 247.7878
RG 007.0793

RG 006.725%9

803.6020
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Kennzeichen
. Component Neo.

Benennung/Beschreibung
Designation

Sachnurmnmer
Stock No.

enthalten in
contained in

RS0

R101

R102Z

R1G5

R107

R108B

R10S

R116

R120

R1Z21

R122

R123

R13C

R132

R133

R134

R13%

‘RG 147

RL 0,35W 1KOHM+~1%TK50
RESISTOR

DRALORIC  SMAD207/1R~F-C

RL 0,35W 2,74KOHM+~1%TK50
RESISTOR

DRALORIC  SMAO207/2,74K-F-D
RL D,35W LKOEM+-1%TK50
RESISTOR

DRALORIC  SMAD207/1K~-¥-C

RL 0,35W 562 OHM+-1%TKS0
RESISTOR

DRALORIC  SMA0207/5620HM-F-D
RL 0,35W 56,2 OHM+-1%TK50
RESISTOR

DRALORIC  SMA0207/56, 20HM-F/
RL 0,35W 10, 0KOHM+~1%TK50
RESISTOR |

DRALORIC  SMAQ0207/10K-F-D
RL 0,35W 3,32KOHM+~1%TK50
RESISTOR

DRALORIC  SMA0207/3,32K~F-D
RL 0,35W 1KOHM+=1%TK50
RESISTOR

DRALORIC  SMAD207/1K-F~C

RS 0,5W500 OHM+-10%10X1CX
CERMET POTENTIOMETER T
BOURNS 33B6F~1~501

RG B25 OHM+-1%TK100 1206
CHIP RESISTOR

DALE CRCW1206 B250HM F
RL 0,35W 100 OHM+-1%TK50
METALFILM~RESISTOR

DRALORIC  SMAQ207/100/EM-F-D
RG 147 OHM+~2%TK200 1206
CHIP RESISTOR

DRALORIC
RG 100 OHM-+-1%TK100 1206
CHIP RESISTOR

DALE CRCW1206 1000EM F
RG 147 OHM+~2%TK200 1206
CHIP RESISTOR

DRALORIC
RG 147 OHM+~2%TK200 1206
CHEIP RESISTOR

DRALORIC

7

OHM+-2%TK200 1206
CHIP RESISTOR

DRALORIC
RL 0,35W 162 OHM+-1%TR50
RESISTOR

DRALORIC SMAQ207/1620HM-F~D
RG 75,0 OHM+-1%TR100 1206
CHIP RESISTOR

DALE
RG 237 OHM+-2%TR200 1206
CHIP RESISTOR :
DRALORIC

CGR3216 1470HMZ2% TK

CGB3216 1470HM2% TK

CGB3216 1470HMZ% TK

CGR3216 1470HMZ% TK

CRCW1206 75,00BM F T

CGE3216 2370HM2% TK

RL 082.2160

RL 083.0926

RL 082.2160

RL 083.0461

RL 082.9571

RL 083.1297

RL 083.09%0C

RL 082.2160

RS 247.7878

RG 006.7258

RL 082.6543

006.8926

RG 006.888B4

006.8926

006.892¢6

006.8926

RL 082.9871

RG 006.8EEE

006.8578

803.6020
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uns it Rechis var

enthalien in

Kennzewshen Benennung/Beschreibung Sachnummer
Component No. Designation Stock Ne. econtained in
R1490 RG 422 OHM+-2%TKZ200 1206 006.5039
GCHIP RESISTOR
DRALORIC CEB2216 4220HMZ% TR
Ri4l RG 100 OMM+~-1%TR100 1206 RG Q06.8B84
CHIP RESIETOR
DALE CROW2I206 1000HM P|T
Ki4Z RG 75,0 OHM+-1%TK100 1206 RG 006.8855
CHIP RESISTCR
DALE CRCW1206 75,00uM F T
R157 RL G,35W 27,4X0HM+-1%TK50 RI, 0BZ.2583
RESISTOR
DRALORIC SMA (0207/27 ,4K-¥~C
R1EBY RG 10 RKOHM+~1%TK1O00 1206 RG 007.0793
CHIP RESISTOR
DALE CRCW1206 10, 0ROEM| P
R160 RG 10 XKOHM+-1%TK1I00 1206 RG 007.07%3
CHIF RESISTOR
DALE CRCW1206 10, 0ROHM| PT
R161 RG 237 OHM+-2%TK200 1206 006.8978
CHI? RESISTOR
DRALORIC CGEB3216 237CHM2% TX
R162 RG 100 OHM+-1%TRK100C 1206 RG 006.88B4
CHIP RESISTOR
DALE CRCW1206 1000HM FIT
R163 RG 75,0 OMM+=-1%TK100 12056 RG 006.8855
CHIP RESISTOR
DALE CRCW1206 75,00EM ¥ T
R166 RL 0,35W 221 OHM+=1%TKS5(Q RL $083.0084
RESISTOR
| DRALORIC  SMA0207/2210HM~F-D
R167 RG 147 OHEM+-2%TK200 1208 006.8926
CHIP RESISTOR
DRALORIC CGB3216 1470HM2% TK
R16SH RG 38,3 OHM+-2%TK200C 1206 00&.8784
CEIP RESISTOR
DRALORIC CGB3216 38,30HM2%TK
R169 RG 147 OHM+-2%TKZ200 1206 006.8926
CHIP RESISTOR
DRALORIC CGB3216 1470HMZE TK
R170 RG 10 KOHEM+-1%TK100 1206 RG 007.0793
CHIP RESISTOR
DALE CRCW1206 10, OKOHM| FT
R171 RG 10 RKOEM+=-1%TR100 1206 RG 007.0793
CHIP RESISTOR
DALE CRCW1206 10, CKOBM| FT
R172 RG 100 OBEM+-1%TR1IO00 1206 RG 006.8884
CHI? RESISTOR
DALE CRCW1206 1000HM F|T
R173 RG 75,0 CHM+-1%TRK100 1206 RG (QC6.8BB55
CHIP RESISTOR
DALE CRCW1206 75,00HM ¥ T
R1BO RG 10 KOHM+-1%TR100 1206 RG 007.07%3
CHIP RESISTOR
DALE CRCW1206 10, 0ROHM| PT
R1I81L RG 10 ROHM+-1%TK100 1206 RG 007.07%3
CHIP RESISTOR
DALE CRCW1206 10, DROHEM, FT
803.6020101 SA BL17+
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Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Siock Neo.

enthalten in
contained in

R182

R183

R150

BIS/TO
R194
R195

R196

RG 100 OHM+-1%TR100 1206
CHIP RESISTOR

DALE CRCW1206 1000HM F
RG 75,0 CHM+-1%TK100 1206
CHIP RESISTOR

DALE CRCW1ZC6 75, 00MHM
RG 1000 OEM+-1%TR100 1206
CHIP RESISTOR

DALE CRCW1206 1,0ROEM

RG 10 ROHM+-1%TR100
CHIP RESISTOR

DALE CRCW1Z206 1C,0ROHEM
RG 10 ROHM+-1%TK1I00 1206
CHIP RESISTOR

DALE CRCW1206 10,0KROHM

1206

RG

T
RG

¥ T
RG

FT

RG

T
RG

T

R210 RL O,35W

RESISTOR
R211 RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0, 35W
RES I STOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC

rR221

R222

R223

R225

R226

R230

R231

R233

R234

R235

R236

DRALORIC

10, OROHM+~1%TK50

SMA0207/10K~-F-D
10, ORKOHM+-1%TKS0

SMAQ207/10R~F~D
4, 7T5ROHM+~1%TK50

SMAQ0207/4,75K-F~-D
10, OKOHM+-1%TRS50

SMAQ207/10K~-F-D
10, OROEM+-1%TK50

SMA0207/10K-F-D
1, B2ROHM+~1%TKS0

SMAG207/1, B2R-F~C
10, OKOHM+~1%TK50

SMA0207/10K~F-D
10, OROHM+=1%$TK50

SMAQ207/10K-F~D
IROEM+~-1%TRED

SMA0207/1R-F~C
150 OHM+-1%TK50

SMA(207/1500HM~F~D
2, 21ROHM+-1%TK50

SMa (0207/2,21R=F~C
10, OKOEM+=1%TK50

SMA0207/10K~-F~D
2, 21ROHM+-1%TRS0

SMA 0207/2,21R-F~C

RL

RL

RL

RL

RL

RL

RL

RL

RL

RL

RL

RL

RL

006.8884

006.8855

006.7271

007.0733

087.0733

083.1297

083.2297

083.1097

083.1287

083.12%87

082.2277

083.1287

083.1297

082.2160

082.8942

082.2477

083.1287

082.2477

803.6020

01 SA BL18Y
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Kennzeichen
Component No.

Banennung/Beschreibung
Designation

Sachnumrmar
Stoek MNo.

enthalten in
_ contained in

R249 RL 0,35W 100 OHM+-1%TK50 RL 082.6543
METALFILM~RESISTOR
DRALORIC  SMAQ207/100/EM-F-b

R250 RL 0,35W 2,21KOHM+-1%$TK50 RL 082.2477
RESISTOR
DRALORIC SMA (0207/2, 21K~F=C

R251 RL 0,35W 1KOHM+-1%TK50 RL 082.2160
RESISTOR
DRALORIC  SMA0207/1K-F-C

R252 RL 0,35W 475 OHM+-1%TK50 RL 083.0390
RESISTOR
DRALORIC  SMAQ207/4750HM-F-b

R253 RL 0,35W 2,21KOHM+~1%TK50 RL 0B2.2477
RESISTOR

- DRALORIC  SMA (207/2,21K-F-(

R254 RL 0,35W 2,21KOHM+-1%TK50 RL 0B2.2477
RESISTOR
DRALORIC  SMA (207/2,21K-F—-(

R255 RL 0,35W 150 OHM+-1%TK50 RL 082.9942
RESISTOR
DRALORIC  SMA0207/1500HM-F-D

R256 RL 0,35W 6,81lKOHM+~1%TK50 RL 082.2560
RESISTOR:
DRALORIC  SMA 0207/6,B81lK-F-(

R257 RL 0,35W 1,B2KOHM+~1%TK50 RL 082.2277
RESISTOR
DRALORIC  SMA0207/1,82K-F~C

R258 RL 0,35W 100 OHM+-13TK50 RL 082.6543
METALFILM-RESISTOR
DRALORIC  SMA0207/100/HM~F~D

R259 RL 0,35W 274 OHM+~1%TKS50 RL 0B3.0178
RESISTOR
DRALORIC  SMA0207/2740HM-F-D

R260 RL 0,35W 3,92KOHM+-1%TK50 RL 083.1039
RESISTOR
RESISTA  MK2

R261 RL 0,35W 3,92KOHM+-1%TK50 RL 083.1039
RESISTOR
RESISTA  MK2

R262 RL 0,35W 475 OHM+-1%TK50 RL 083.0390
RESISTOR
DRALORIC  §MA0207/4750HM-F-D

R263 RL 0,35W 10, 0KOHM+~-1%TK50 RL 083.1297
RESISTOR
DRALORIC  SMAO207/10K—F-D

R264 RL 0,35W 1KOHM+~1%TK50 RL 082.2160
RESISTOR
DRALORIC  SMA0207/1K-F-C -

R265 RL 0,35W 1KOHM+-1%TKS0 RL 082.2160
RESISTOR
DRALORIC  SMA0207/1K=F-C

R266 RL 0,35W 100 OHM+-1%TK50 RL 082.6543
METALFILM-RESISTOR
DRALORIC  SMAQ207/100/HM-F-D

R267 RL 0,35W 10,0KOHM+~1%TK50 RL 083.1297
RESISTOR
DRALORIC  SMA0207/10K~F-D

803.6020i01 SA BL19+

NG ARTPE- T 188



enthaiten in

Kennzeichen Benennung/Beschreibung Sachnummaer
Component No. Designation Stock No. contained in
R300 RL. 0,35W 221 OHM+-1%TKE50 RL 083.0084
RESISTOR
DRALORIC EMAQ207/2210HM~F~D
rR303 RG 82,5 OHM+-]1%TRI00 1206 RG 006.BB¢61
CHIP RESISTOR
DALE CRCOW1206 B2,50HM F T
R3L0 RL 0,35%W 1ROBEM-+-1%TR5( RI, 0B2.2160
RESIETOR
DRALORIC SMAQ207/1R-F~C
R311 RL 0,35%W 1ROHM+=-1%TRE(D RL 0BZ2.2160
RESISTCR
DRALORIC SMAQ207/1K~-F~C
R312 RL 0,35W 1EOHM+-1%TREOD RL 0BZ.2160
RESISTOR
DRALORIC ~BMAQ0207/1K~F~C
R31E RL 0,35W 681 OHM+-1%TK50 RL 0B3.049)
RESISTOR
DRALORIC SMa0207/6810HM~F~D
R316 RL 0,35W 1,50K0HM+-1%TKS0 RL 0B3.0732
RESISTOR
DRALORIC SMAQ207/1,50KR~F-D -
R320 RL 0,35W 475 OHM+-1%TRS0 RL 083.03%0
RESISTOR
DRALORIC SMAQ0207/4750HM~F-D
R333 RL 0,35W 2,21K0BEM+-1%TKE0 RL 082.2477
RESISTOR
DRALORIC SMA (0207/2,21K=-F=-C
R334 RL 0,35W 4, 75K0OBEM+-1%TK50 RL.-0B3.1087
RESISTCR
DRALORIC SMADZ207/4,75K-F-D
R358 RL 0,35W 1KOHM+-1%TK3( RL 0B2.2160
RESISTOR
DRALORIC SMAQZ07/1X-F-C
R400 RL 0,35W 1ROHM+-1%TK50 RL 082.2180
RESISTOR
DRALORIC SMAQ0207/1K~-F~C
R40Z RL 0,35W 10, 0KOHM+~-1%TK50 RL 083.1297
RESISTOR
DRALORIC SMA0Z207/10KR~F-~D
R403 RL 0,35W 10, 0R0OBEM+=-1%TKS0 RL 083.1297
RESISTOR
DRALORIC SMACZ07/10R-F-D
R405 RL 0,35W 1ROBM+-1%TKE0 RI. 082.2160
RESISTOR
DRALORIC SMAQ207/1R-F=C
rR410 RL 0,35W 27,4R0HM+~1%TR50 RL 082.2583
RESISTOR
DRALORIC SMA 0207/27,4K-F~C
R411 RL 0,35W 3, 32KOHM+-1%TK50 RL 083.09%0
RESISTOR
DRALORIC SMAD207/3,32R-F-D
R425 RL 0,35W 15, 0ROEM+=1%TK50 RL 083.1400
RESISTOR
DRALORIC SMAQZ0T7/1BK~-F-D
R428 RL 0,3%5W 1,82R0OHM+-1%TKES0 RL 082.2277
RESISTOR
DRALORIC SMAD207/1,82R~F~-C
803.6020101 SA  BL20+
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Kennzeichen

Benennung/Beschreibung

TRANSISTOR
INTERMETAL BC173C

B03.6020

Sachnummer enthalten in
Component Ne. Designation Stock No. contained in
R500 RG 681 OBEM+=-1%TX100 1206 RG 006.90B0
CHIP RESISTOR
DALE CRCOW1206 6B10HM P T
BIS/TO
R504
R51D RG 681 OHM+-1%TKI00 1206 RG 006.8080
CHIP RESISTOR '
DALE CRCW1206 6B1OHM F|T
RrR511 RG 681 OHM+-1%TRK100 1206 RG 006.9080
CHIPF RESISTOR '
DALE CRCW1206 &6B810BM F| T
REZ{ RG 1,7BROHM+-2%TRZ00 1206 007.0008
CEHIP RESISTOR
DRALORIC CGB 3216 1,78BROHM| 2%
REZ1L RG 681 CHM+-1%TK100 1206 RG Q06,9080
CEHIP RESISTOR .
DALE CRCW1206 &6B10HM w7
R522 RG 681 OEM+-1%TK100 1206 RG 006.8080
CHIP RESISTOR
DALE CRCW1206 68108BM 7T
REZ23 RG 681 OHM+-1%TK100 1206 RG 00&.9080
CHIP RESISTOR
DALE CRCW1206 6810BM F|T
R5Z24 RG 1,47ROBM+-2%TR200 1206 006.9980
CHIP RESISTCR
DRALORIC CGB 3216 1,47KCOHM| 2%
REZD RG 3,83K0OHM+-2%TR200 1206 007.0693
CHIP RESISTOR
DRALORIC CGB 3216 3,83K0HM| 2%
RE70 RG 8, 25KOHM+=-1%TR100 1206 RG 007.C770
CHIP RESISTOR
DALE CRCW1Z206 B, 25ROEM| ¥
R&71 RG 825 OHM+-1%TRK100 1206 RG 006.7259
CHIP RESISTOR
DALE CRCW1206 BZS50HM 7| 7T
RE&01 RG 1000 OHM+-1%TR100 1206 RG 006.7271
CHIP RESISTOR
DALE CRCW1206 1,0KO0HM F 7
R602 RG 1000 OHM+-1%TK100 1206 RG 006.7271
CHIP RESISTOR
DALE CRCWL206 31,0R0HM F T
Re03 RG 1000 OEM+-1%TK100 1206 RG 006.7271
CHIP RESISTOR
DALE CRCW1206 1,0R0EM F T
v1iz AE BZX78/ChHv1 0,5W Z-DI AR (12.2445
ZENER DIODE
VALVQ BZX79/CHV]
vzl AE BR4OEB 11/ 2PF (DI AE 596.683%9
TUNING DIODE
VALVO BB40EB
V30 AX BFR36 NPN 15V  7BMA AKX 0G63.2738
TRANSISTOR
VALVO BFR96
vao AR BCl73C NPN 25V 10CMa 010.4444

Cl SA BLZ21l+
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Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
Ves AR BC173C NPWN 25V 100MA 010.4444
TRANSIESTOR
‘ INTERMETAL BCLl73C
V&g BK BCZ253C PNP ZBV 100Ma 010.2829
TRANSTSTOR
INTERMETAL BCZ53C
v50 AK BC253C PNP 25V 100MA 010.2829
TRANSISTOR
INTERMETAL BLC2B3C
Vel AE BB405B 11/ ZPF CDI AE B96.6839
TUNING DIODE
VALVQC BB4£0EB
V& AX BFRS6 NPEN 15V 75MA AR (093.2738
TRANSISTOR
VALVO BFRY6
V70 AK BCL73C NPN 25V 100MA 010.4444
TRANSISTOR
INTERMETAL BC173C
V75 AR BC173C NPN 25V 100MA 010.4444
TRANSISTOR
INTERMETAL BCL73C
v7e AK BC253C PNP 25V 100MA 010.2828
TRANSISTOR
INTERMETAL BC2E53C
V8l AE BB405B 11/ 2PF CbhI AR, BY96.683%
TUNING DIODE
VALVO BRB4OER
Va0 AX BFRY6 NPN 15V  75MA AR 0893.2738
TRANSISTOR
VALVO BFRY9G
v1i040 AR BCL1l73C NPN 25V 100MA 010.444¢
TRANSISTOR '
INTERMETAL BC1l73C
vigs AR BCi73C NPN 25V 100MA 010.4444
TRANSISTOR
INTERMETAL BC173C ‘
V108 AK BC253C PNP 25V 100Ma 010.2829
TRANSISTOR
INTERMETAL BC253C
viis AD BAVOS ZX70V 0,1 A UDI 811.0082
DICDE
VALVO BAVSY
Viéh AD BAVSS 2ZX70V 0,1 A UDI 911.0082
DIODE
VALVO BAVSD
V1da AD BAVIS 2X70V 0,1 A& UDI 911.0092
DIODE
VALVO BAVES
V147 AD BAVYS 2ZX70V 0,1 A& UDI 811.0082
DICDHE
VALVO BAVEY
viesd AD BAVY9Y 2ZX70V (0,1 A UDI 811.0092
DIODE
VALVO BAVSS
vi70 AD 1N4448B 75V 0,150A UDI AD 012.0700
RIODE
TEXAS INST 1N4448 GEGURTET
803.6020101 SA BL22+
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5 Service Manual for DTMF Decoder Option CH-B11
(See circuit diagram B803.4627 §)

5.1 Function Description

This option processes double~tone sequences to DTMF. The received
sequences are already decoded as they enter and the result is
gtored 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

~ BTD mode (steering delaved):
normal decoding with suppression of too short tones

k) Number of tones in the expected seguence

A tone sequence can then enter the decoder via the input ampli-
fier 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 D20 (4 bit wide, 80 bit long) via switches
D3, D30 and pulse shaper D25. 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 D23 which is
‘blocked via switch D24 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 sedguence has reached the
expected length (interrupt possibility). Further information 1is
available to the microprocessor by interrogating D22:

aj) "Tcne sequence running" is signalled at DZ22/5 by monoflop D25
by a Low level. The time constant has been selected such that
it is retriggered by each data change in a valid seguence but
drops out following an (invalid) pause of 700 ms.

k) If a further tone does not occur within 700 ms of the last
tone, & High level at D22/5 and 6 signals that the tone se-
qguence is finished,

The tone data are now present at the first locations of shift rew-
gister D20, Thev must be completely shifted through by the micro-
processor before they can be read. This is carried out with the
decoder deactivated (D6 and D7 High, only High levels are shif-
ted). With each shift pulse, the word present at the output of
D20 is transferred in parallel to register D22 for serial output
and the next word from D20 is shifted following the elapse of the
time constant of D25 (1 us). Thus 4 tone data and 3 sequence data
are present with each serial output from D22 to the microproces-
sor.

803.4610.02 5.7
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5.2 Testing and Adjustment

The module cannot be adjusted. The following tests can be carried
ocut.

5021 Recording Status
Dg/14 = H
D16/13 = L
pio/i2 = L

5.2.1.1 Programmineg the Tone Seguence Length

D9/ 5 & 7 Number of
double tones

e s R s op I o g s+ v
s el o= o B o o o
[r=fipusgiosiier il ou il wulll well n
LRV RN e R Y

Hedolol Input Amplifier

At EB3: input signal (tone sequence) amplified by factor G

De/4 D10/11 G
L L 0.5
L H 1
H L 2

5.2.1.3 Decoder Selection

pe/12 De/13 Signal

H H Double—tone sedquence at PY

&1
a
g
]
i
1

803.4610.02



BeZal.d Decoder

3.2.1.4.1 Oscillator Freguency

At D5/8: sinewave signal, £ = 3.57 MHz

5.2.7.4.2 Output Code

P11 (LSR)
At {:piz

P13
P14 (M5B)

Bit pattern associated with each tone in a sequence, H and [ de-
pending on standard.

DTHF code
frow fHigh Character|{ Output code
Q4 Q3 Q2 Q1
[ Hz] [Hz] : 1 14 13 12 11 Ppin
6 9 7 1209 1 e o ¢ 1
6 9 7 1336 2 @ ¢ 1 @
& 9 7 477 3 ¢ o 1 1
770 i 2089 4 @ 1 @ Z
770 1336 5 1] 1 1% i
770 1 477 6 @ 1 1 @
8 5 2 12089 7 @ 1 1 1
8 5 2 1336 g 1 B @ @
8 5 2 1477 9 1 @ @ 1
9 4 1 1336 0 1 @ i @
9 4 1 1209 * 1 @ i 1
3 4 1 147 7 # 1 1 @ @
6 9 7 16 33 A 1 1 @ 1
770 1633 B 1 1 1 @
8 5 2 16 33 C 1 1 i 1
g 4 1 T6 33 b ¢ e o @

5.2.1.5 Data Change

At P10: One TTL pulse per tone

D10/4 = 8 . (EST mode): data change before appearance of
assocliated 4~bit code at P11 to P14
D10/4 = L {STD mode): data change after appearance of

associated 4-bit code at P11 to P14

At D25/10: as at'?iﬁ but pulses of equal duration, v = 1 us *50%

802.4610.02 ' 5.3 E~1



5.2.1.6 Seguence Control Signals

TFOK SCINT

(%1.24) | (¥1.A22) |D22/5D22/6
Standby A 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: as soon as the programmed number of date changes has

H
been reached

L 700 ms after start of last data change pulse

H

L

SCINT: As soon as the programmed number of data change pul-
ses has been reached
With strobe for D8, D%, DIO
b22/5: H 700 ms after start of last data change pulse
L As soon as a data change arrvives and retriggering of
D25 takes place with further data change
D22/6: H 700 ms after start of last data change pulse i1f the
programmed number of data changes has been reached
L With strobe for D8, D%, D10
5.2.2 Read Status
Ds/14 = L
D1G/13 = H
pic/12 = H

At X1.B4 (DATIN):

Sequentially read tone data

With each P/S from microprocessor to X1.B8:
4 tone data [(MSB first),

3 sequence data {("SCINT", "Counter Reset"” and "Tone sequence
finished®}. )

803.4610.02 5.
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12i0486] DTWF DECGLER B803:4627.07 g, 1
Kennzeichen Bensnnung/Beschreibung Sachrummer enthalten in /
Companent No. Designation Stock No. contained in 1
1 CK TO00ONF+=5Z43V5aH T CK 099.2930
EAPACETOR
WIMA BKS /276340, 1UF /5%
£2 EK TO0ONMNF+-SEA3VSRY MET CK 0992930
CAPACITOR :
WIMA BKS F2F63F0,_ TUF£5%
L3 CC INF+=10%63y K200D0 CC 022.0784
CERAMIC CAPACITOR
VALYO 2d2Z 63051 102
t4 € MF+=-10% 63V K2000 £C 822 .0784
CERAMIC CAPACITOR
WALVO 2222 63051 1027
£5 €C TNF+=-10%63V K2000 €€ 022.0784
CERAMIC CAPACITOR
VALVD 2222 63451 102
€o CK 100NF+=5%Z63VSRM MKY C¥ 099.2930
CAPACITOR ‘
WIMA MEKSF276370,1UF £5%
c? L0 Z220PF+=2%&6XFNT50 €C 087 6941
LCAPACITOR '
VALY 2222 &78 58221
8 CC Z20PF+=226XTN750 CC 087.4941
CAPACETOR
: VALVD 2222 678 58221
€e CK T00NF4+=52Z63Y5RM MKT C¥ 099,.2930
CAPACITOR
HIMA MKSF2/763/0,%UF/5%
g20 CK TOONF+=52&3V5RHM BET CK 099,.2930
CAPACITOR
WIMA MEKS/2/6340,TUF /5%
£24 CK TO0UNF+=5Z263VSRH MKT CK 099.2930
CAPACITOR
WIMA MKS/2/6340,1UF /5%
£26 CK 100NF+-S5%63V5RM MKT CK 099.2930
CAPACITOR
WIKA MRS F2/63/0, 1UFF5Y
£27 CE 2,2UF=10+50% 63v 9%x13 CE 022 ,7637
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EEK 246X
£z CK 100NF+=5763VSRNM BKT CK 099.,2930
CAPACITOR
WIWA MKSF2/63/0,9UF45%
L9 CK TOUNF+=5Z63V¥ERM MET €K 099.2930
EAPACITOR
WIKA MKSFAZ2763F0,1UF45Y
L0 CK TO00NF+=S5X63VSRR MET EX 09%,2930
CAPACITOR
HIMA MES/ZL63/0, U545
40 CE JCUUF+~20%25v BRDXE,S 80320580
ELECTROLYTIC CAPACITER
HATSUSHITA ECLE-ATESS=101
€41 CE Z2UF=10+30% 63y 9x13 CE 0671290
' ELECTROLYTIC CAPACITOR
ROEBERST EK 020 €8 222 ¢
803.4627L01 SA BL 1=+
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Blatt
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Kennzeichen
Companent No.

Benennung/Baschraibung
Designation

Sachnummar

Stock Ne.

anthalten in
contained in

42
€43
C&4

BIS/ATO
€47
£71

b1
bé
.b3
b5
s
BT
BE
Do
510
ped
pZe
pE3
pres

BZs

CE T00UF+=20%25V BRDX9Y,S
ELECTROLYYIC CAPACITOR
BATSUSHITA ECE-ATESS=101
(E Z2UF~-10+50% &3V 9X13
ELECTROLYTIC CAPACLITOR
ROEDERST EK 00 ¢B 222 4
LK TOONF+=5Z63YERK MKT
CAPARCITOR

WIRA MESF2/E3IU,UF/SR

CC 220PF+=2%6X7RT50

CAPACITOR

VALY 2222 478 58é21

BOQ LF1564d BIFETYT CGPAMP
OPERATIONAL AMPLIFIER
BOTOROLA LF 156 4

B4 TLAEOTCP 2% AMALOGSCH
ANALOG SUITCH

TEXAS TLEDTCP

BL Cb&03ZBE 2RLCHMUX

RULTIPLEXER/DEMULTIPLEXER
KOTOROLA ME140528CP

BO MTEB70BE DTMF RECEIVER
PTMF RECEIVER

FITEL MTE87CBE

BL SK74LSZ253N ZX4T0-=1 MUX
DUAL MULTIPLEXER

TEXAS SN7LLSZ53N

Bl SN74LS253N 2X&T0-1 WYX
DUAL MULTIPLEXER

TEXAS SN74E5253N

BY CD&OY&EBF EBIT SH.REG
SHIFT REGISTER

REA Cb&094BF

BL CD4O%4BF 8B IT SHREG
SHIFY REGISTER

RCA CD4094BF

BL Cb&4O%4BF 8817 SHREG
SHIFY REGISTER

RCA Cp4094BYF

BL. AMZB4TPC 4X80BSREE

GUAD BOE. SHIFTREGISTER

AMD ANZ84TPC

BL CD4O21BE BBIT SH.REEG
SHIFT REGISTER

RCA C04&0218E

BL CD&017BF DEC.COUNTER
COUNTER

RCA

8L CD40Q51IBE

MULTIPLEXER
RCA CU4051BE

BL ¥MC14528BCP 2X MONOFLOP

MONCGSTABLE MULTIVIBRATOR
$88 SCL4S5Z2EBE

Co40178F

BlHa MUX

CE

K

€C

80

B4

BL

B,

BE

BL

B,

gL

BL

3

803.0580
0067120

0992930

087 «6941

6457257

213,4530

263.1200

803 0744

8030738

803 .0738

6180064

£18 0064

6180064

8030750

086 . 7096

086 ,8057

339.4174

086 .7315

8U03.4627L07 SA

gL £
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Benennung/Beschreibung
Designation

Sachnummer
Stock No.
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uns allg P

02é
530
pigo
F2
P3

PS5

Bis/To
P14 '
@1

ez

R1
RZ
k3
R&
RS
RY
R10
R11
R12
RT3

R14

BL CDLO13BF ZXD
FLIPFLOP

RCa CL 401387
B4 TLGEGICP 2X AMALOGS(H
ARALCE SWITOH

TEXAS TESDTCP

BL Cbe0528E 2X&0H HMUX
MULTIPLEXER/DEMULT IPLEXER
MOTOROLA MeiagiSzeep

FLIPFL

VL WIRE=WRAP PIN
BERG NRe 75 403=-001
VL WIRE=WRAP PIN
HERG HR. 75 403-001%
VE WIRE=WRAP PIN
BERG KR 753 403=-001%

ER 560UKHIKERAMIKRE SONATOR
560KHI CERAMIC RESONATOR

MURATAERIE C5BS540P

EQ J,579545mHZ CL30 HC43U

RL 0,356 10, 0KOHM+=1%TKSD
RESISTOR

DRALORIC  SKAD207/10K=F=p
RL 0,35W 4,99KOKM+=1ZTKS0
RESISTOR

DRALORIC  SHMADZO7#4,99K=F=b
RL 0,354 10, 0KOHNM+~1%TKSO
RESISTOR

DRALORIC  SMAQZ07/10K=F=b
RN SX3,9KOHM+=2%SIL & HS
RESISTOR NETWORK

BOURNS &306R=101=392

RL 0,35W2,0D0MOHM+=1%TKS0
METALFILMRESISTOR

RESISTA MK2 2,00HONM 1% T
RE 0,354 1MOKHMe~12TKSD
RESISTOR

BRALORIC  SMAD207/1K=F=b

RL 0,35W2 00MOHM+=TLTESO
METALFILMRESISTOR

RESISTA  MK2 2,00MOHM 1% T
RL 0,35W2, 00MO0 HM+=1%TK5
METALFILMRESISTOR '
RESISTA MKZ 2,00MOHM 1% T
RE 0,35W 221 KOHM+=1%TKS0
RESISTOR

DRALORIC  SHMAD207#221K=F=(
RL 0,354 100KOHM+~1%TKSO

RESISTOR

DRALORIC SHMACZ207/100K=F=¢
RL 0,350 10CKOHE+=12TKSD
RESISTOR

DRALORIC SKAQZO7 £100K=F=¢

BL

B84

BL

VE

Wi,

VE

Ee

8L

RL

RE

R

RL

086 .8034

€13.4530

2431200

388.4507

U&8.4507

088 . 46507

346.7081

091.039¢

083.1297

083.111¢6

083.1297

317 .9273

099 .8167

082.7862

099 8167

099 .8167

83,2270

082.1764

082.1764

BO3.4627

01 SA

BL 3+
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803 .4627.01 g4

Blatt
Page

Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
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k15
R1&
R20
R 30
R3S
R &0
R&4
R&2
RG3
R&4
R&S
R70
8140

R110

C¥1

¥e

¥3

Vé

RL 0,35 10,0K0RN+=-TLTKSO
RESISTOR
BRALORIC
RL 0,354
RESISTOR
PRALORIC
RL 0,354
RESISTOR
DRALORIC  SHMADZOT7 FiM=F=p

AN SX2,2KOHM+=2% SILE HS
RESISTOR METWORK

BOURNS L306R=101=222

RL 0,35K 10,0K0HK+=T2TKS0
RESISTOR

PRALORIC  SMADZ07/10K-F-b
RL 0,356 TMOHM+=TZTES0
RESISTOR

PRALORIC  SMAOZ07/IM=F=D

RL 0,35W 10,0 OHM+=7%TK50
RESISTOR

DRALORIC  SMAOZ07/100HM=F=b
RL 0,35W20,00 OHM+=1%TK50
RESISTOR

BRALORIC  SMAOZO7/200HM=F-p
RL 0,354 10,0 OHM+-=1XTK50

RESISTOR
DRALORIC SMANZNT FINOHM=F=D

(RN FEVS G W E F B EFE

BL 0,35W 10, 0KOHM+=1%2TKS0
RESISTOR

PRALORIC  SMAQ207f10K=F=D
RL 0,35W20,00 OHM+=%4TKSO
RESISTOR

DRALORIC  SMAO2GT/2Z00HM=F=D
RL 0,354 10,0KOKM+=14TK50
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
DRALORIC  SMA/ZZD7/20K=F=C
RL 0,35W2,00M0HM+=1%TKSO
METALFILMRESISTOR

RESISTA

SMADZ07 /10K =F=D
10 ,0K0OHN+=T2TKSO

SHADZO7/T0K=~F=D
THOHME=T1ETKS0

sMARZ207/ 10K =F=b
20, 0KOHB+=-1ZTKS50

AE BIXTRICOVT
ZENER DIODE
YALVO BZR79/C9VY

AE BIXTRFL3Y3 O,5W Z=D1
ZENER DIGDE

ITT IPD3,3

RE BZASS/C2VT 0,54 I=DI
ZENER DIODE

AEG=TELEF. BIX35/C2VW7

AE BZXS5/C2V7 G,54W Z=~bl
ZENER BIODE

AREG~TELEF. BIXS55/7C2V7

8,58 ZI=DI

MK2 2,00mMOHM 1% TK5O0

REL

Ri

BEL

RE

RE

RL

RL

RL

RL

RE

RL

RL

RL

RL

A&E

AE

AE

AE

083.1297

083.1297

B82 .7862

504.0174

083 .4297

082 . 7862

08¢ .8852

082.9142

(828852

083.1297

082 .%142
083.1297
0831522

0998167

012.2503
122390
366 .8228

086.8228

BU3.4627.01 SA

BL 44

SRRSO DUV g




T vor

i dress Untedage hehalten wis
una ge Rr

AZ Datum | Schaltteiliste fir
Date Parts fiat for

“l12]0486] pTME DECOBER

EE DTHF-AUSWERTER

Sachnummer
Stack No.

8034627 .07 g4

Blatt |
Page

5

Kennzeichen
Component No.

Benennung/Baschreibung
Designation

Sachnummer
Stock Ne.

enthalten in
contained in

¥5
BISFTO
¥a

£t

) ¥

X1

Xt5A
X158

X21A

B
P
el
44}

X224

X228

HE3A

X2ip

AD 1H&448 75V 0,154 UDL
D IOBE

YALVEQ tH&L4E

FP STECKERL.INBIR.64POLIG
64=PIN INSERT |
PANDUIT 100=-064-0334999
FP BUCHSENLEISTEG4P.ABGEW
PANDULT 100~064=533/49%9
FP INDIREKT.STECKERL.36P.
PIN COMNECTOR

BERG 75160=102=36
FP INDIREKT.STECKERLL36F,
PIN CONNECTOR

BERG 75160=102=36
FP INDIREKT.STECKERLL36P.
PIN CONNECTOR

BERG 75160=102-36
FP INDIREKT.STECKERLWL36P.
PIN CONNECTOR

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

BERG 75160=-102-36
FP INDIREKToSTECKERL.36P.
PIN CONNECTOR

BERG 75160=102~36
FP INDIREKT.STECKERL.3&P.
PIN CONNECTOR

BERG 7T5160=-102=36
FP INDIREKT.STECKERLW36F.
PIN CONNECTOR

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

BERG 75160=-102-36
FP INDIREKT .STECKERLW36P.
PIN CONNECTOR

BERG 75160~102=36

Ab

Fp

PP

P

FP

FP

FP

FP

FP

FP

FP

FE

012.0700

084 .6470

0990614
242 3600

242 3600

2462 3600

242. 3600

2623600

24 3600

262 .3600

262 43600

242 3600

26 2.3600

803.4627

01 S4A

= ENDE =

B 5=
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Component No. Designation Siock No. contained in
V173 AD BAVYY9 2X70V 0,1 A UDI 911.0082
LIOCDE
VALVO BAVIY
V175 AD BAV9S9 2X70V 0,1 A UDI 511.0092
DIODE
VALVO BAVSY
V180 AL IN&44B 75V 0,158 UDI AD $1z.0780
DIODE
TEXAS INST 1N4448 GEGURTET
ViB3 AD BAVSS 2ZXT70V 0,1 A UDI 911.0092
DIODE :
VALVC BAVYS
Velil AD 1MN&4448 75V 0,154 UDnI AD 012.0700
LDIODE
TEXAS INST 1N4448 GEGURTET :
Vell AD 1N4448 75V 0,15A UDI AD 012.0700
DICDE .
TEXAS INST 1N4448 GEGURTET
v220 AD 1N4448 78V 0,15a UDI AD 012.0700
DIQDE
TEXAS INST 1N4448 GEGURTET
V230 AKX BC173C NPN 25V 100MaA Q10,4424
TRANSISTOR '
INTERMETAL BCL173C
V232 AE BBBOS 26/ 6PF (CDI AE 092.9616
TUNING DIODE
VALVO BREOS
V233 AD 1N4448B 75V 0,154 UDI AD 012.0700
DIODE
TEXAS INST 1N4448 GEGURTET
V400 AL BAV4LDS 35V PICOAMP.DI AE 252.5386
LOW LEAKRAGE DIOQODE
VALVO BAV4E
vaol AD 1N4448 75V 0,15A UDI AD {012.0700
DIODE
TEXAS INST 1N4448 GEGURTET
Vaiz2 AD 1NWN4448 75V 0,154A UDI AD 012.0700
DICDE .
TEXAS INST 1N4448 GEGURTET
V403 AE BAV4S 35V PICOAMP.DI AE 252.5386
' LOW LEARAGE DICDE .
VALVO BAVLE
V4iz AE BZX7S/Cl0 0,5wW Z-DI AE 012.2510
ZENER DIQDE
VALVO BZX79/C1l0
V600 AD 1N4448 75V 0,154 UDI AD 012.G7400
DIODE
TEXAS INST 1N4448 GEGURTET
Wl DX HF-KABEL 802.6578 B02.6455
Xl FP STECKERL.INDIR.GS4POLIG FP 084.6470
64-PIN INSERT
PAWDUIT 100-064~033/999
£3 | VL, WIRE-WRAP PIN VL 088.4542
WIRE-WRAP PIN
BERG HR, 75 4Q3-003
803.6020101 SA BL23+

085.0026- 1186
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Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
containad in

X6

RIS/TC
X9
X831

'X932
X838
X10A
X108
X10C
X11A
KllB.

X1llc

Zl
24
yAs
Z6

z7

VL WIRE~-WRAP PIN
WIRE~WRAP PIN

BERG NR. 75 403-0C3

FJ EINBAUSTECKER SYST.SMB
ANGLE CONNECTOR

ROSENBERG R&S-ZCHNG.602.8804
FJ EINBAUSTECKER SYST.SMB
ANGLE CONNECTOR

ROSENBERG R&S~ZCHNG.602.8804
FJ EINBAUWINKELST. SMC
ANGLE CONNECTOR
RADIALL R 112 669
VL WIRE-WRAP PIN
WIRE~WRAP PIN
BERG NR. 75
VL WIRE-WRAP PIN
WIRE-WRAP PIN
BERG NR. 75
VL WIRE-WRAP PIN
WIRE-WRAP PIN
BERG NR. 75
VI WIRE-WRAP PIN
WIRE-WRAP PIN
BERG NR. 75
VL WIRE-WRAP PIN
WIRE-WRAP PIN
BERG NR. 75
VL WIRE-WRAP PIN
WIRE-WRAP PIN
BERG NR. 75

403-003

403-003

403003

403-003

403-003

403-003

LD 10GHZ 50DBLOOVIOA4RDXS
LEAD THROUGH FILTER

ERIE R&S-ZCHNG. 451 . 463
LD 10GHZ 50DBLO0V10A4RDXS
LEAD THROUGH FILTER

ERIE R&S~ZCHNG.451. 4636
LD 10GHZ SO0DBL00V10A4RDXI
LEAD THROUGE FILTER

ERIE R&S~ZCHNG. 451 . 4636
LD 10GHZ 50DB10OOV10A4RDXS
LEAD THROUGE FILTER

ERIE R&S-ZCHNG. 451.463
LD 10GHZ 50DB100V1CA4RDXY
LEAD THROUGH FILTER

ERIE R&5-ZCHNG.451.4636

LA

Y

VL

FJ

g

FJ

VL

VL

VL

VL

VL

VL

LD

LD

LD

LD

LD

0B8.4542

602.8804
602.8804
249.9684
088.4542
0B8.4542
08B8.4542
088.4542
088.4542

088.4542

451.4636
451.4636
451f4636
451.4636

451.4636

803.6020

-~ ENDE -

01 SA BLZ&~

095.0026-1186
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5 Servxce Manual for Autorum Control/?rlnter
Interface Optlon CH-BS -
{See circuit diagram 883 3320 S)

5.1 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 functicnal units
(see Fig. 5~1}:

RAM

EPROM

Internal interface
Centronics interface
Relay group

Battery supply

L 20 T 2R SN 2

ey
!

803.3314.02 o 51



Oata bus 08 fe 015

Baltery ® RAM EPROM

£
Cantral bus A {

Address bus Al fo Al

Contrel bus @

i Printer interface Relay interface

&

/ 1

h
Cenfronics ' Retay | Relay {Relay
intarface 1 2 3

vv %

Connector for
relay confacts

Fig., 5-1 Block diagram of the complete autorun control
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5.%.1 Interface

The interface between the autorun control and the CMT comprises
the following signal groups:

16=-bit wide data bus
T4=-bit wide address bus :] For the memory
T-bit wide control bus

6-bit wide control bus ! For the internal interface

3 powar supply lines

1 line to measure the battery voltage

The data and address busses enable communication between the me-
mory on the autorun control 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 ICs of the autorun controel.

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&132 m

The total storage capacity of the RAMs is 16 Kbyte. The circuitry
used means that B8X words at 16 bit each are available for the
controller. The RAMs are addressed via special chip select
lines. The RAMs on the auteorun control have a battery back-up.

5.1.3 EPROM

The storage capacity of the EPROMs 1is 32 Kbyte. As far as the
controller is concerned, this memory comprises 16X words at 16
bit each. The EPROMs are addressed via special chip select lines.

803.3314.02 5.3 E-1



5.1.4 Centronics Interface

This interface i1s addressed by the controller via a 2-byte se-
rial-to-parallel converter (shift register). One byte provides
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=2 shows the assignment of the individual bkits feollowing
serial-to-parallel conversion. The following signals are used for
this conversion:

Cps=-8 Clock
Do-8 Data
ABL Strobe pulse
Last bit on the First bit on the
serial data line serial datas line
\Dﬁs[ﬂ gaz{DEthtDSEDGimim!RZ(RS‘X ‘X EX iX i}( /
i it i |
Data bits for Relay Not used -
Centronics control
interface bits

Fig. 5-2 Data at the output ¢f the serial~to-parallel interface

5.1.5 Relav Interface

As c¢an be seen in Fig. 5-2; the control bits for the 3 relays
originate in the same shift register which also carries ocut the
serial-to-parallel conversion of the data for the printer inter-
face. Thus the clock, data and strobe are alsc 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 ' E-1



5.1.6 Battery Supply

A built-in battery buffers the CMOS-RAMs if the module ig 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-
teries has a higher charge. Both batteries are used egually if
the autorun control is left in the instrument.

5.2 Testing and Adjustment

Adjustment of the module is not necessary. 2ll tests should be
carried out using Section 3.

803.3314.02 5.5 _ B~
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RGCECERST EXK 00 ¢g 222 |
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RE RL 0,300 3 32K0RF+=1ETKSD rRL OB3Z 0990
RESISTOR
DRALORIC SHAOZOTIZ, 32K=F=b
RZ REL 0,554 TKOHE+-=1ZTESD REL O8Z.2%60
RESIETOR
BRALORIC SEEDZGT7 MK =F=¢
RE RL 0,35V &, 7S5KOHN+-TATKSD RL. 083.1097
RESISTOR
BRALORIC SRADZ20T /4, 75K ~-F=b
Ré RE. 0,35W 22,1EOHE+=T4TKSD RL G83.1545
RESIZTOR
GRALORIC SEASLZUTILE , fE=F={
RS RL O,35W 2,2TKOHR+=-1ZTKSO RE. OBZ2.2477
RESISTOR
DRELORIC SMAE 0207/72,21K-F=L
Ré REL 0,354 10, 0KOHM+-T2TKS0 RL 083 .4297
RESISTOR
BRALORIC SHACZOT /10K ~F~D
¥ A TN&LLLE TE5¥ 0,154 UD} Ao 0120700
BIGDE
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¥3
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L& FP STECKERL cINDIR.G4PCLIG FP (084 6470
LG4-PIN INSERT
PANDUIT 100=066~033 /7999
K4 Vi WIRE-WRAP PIN ¥i OGB.454¢
WIRE~¥WRAP PIN
BERS NR. 75 40Z2-0G03
5 Vi.L WIRE-WRAFP PIN YL OBB 4542
WIRE~WRAF PIN
BERG MR 75 &03=-003
K25 F BUCHSENLEISTE 36P0L. ET5 L6550
CONNECTOR
ABPHENOL S5TLE-40360-27 CO
Xdé FIR WIRKELBUCHSENL.9POL . Fit 2463.1346
FEMALE CONNECTOR
FCT FOSS~K45
q4u FP KURZISCHLUSSBUCHSE FP 487.7042
‘ SHORTING PLUE
PK 452 =F0302
i5B FP KURISCHEUSSBEUCHSE FP 481.7042
SHORTING PLUC
PE LEZ-TU302
= ENDE =
80Z.3220L01 52 BL &=
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