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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 ag-
Jjust or test the modules independent of the basic instrument,

The timing diagram for data transmission is shown below.

end "'?;‘ DATA

cmmrnd g 0 0 0 . CLOCK

{“}m STROBE

19 POKE 59259,255 Set user port

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

30 A(1)=0:a(2)=1... Define individual data

49 FOR I=17020
50 POKE 59471,A(1) :] Read in data;
6@ POKE 59471,8(1)+2 Line with significance 20 = DATA,

79 NEXT significance 2! = CLOCK
80 POKE 59471,4 Output of STROBE pu%se on line
90 POKE 59471,0:END  _] with significance 2

802.2020.52 41



4 Service Manual for Complete Instrument
(See circuilt diagram 802.2020 8}

4.1 Function Description

The RF synthesizer with frequency modulation generates RF fre-
guencies in the range from 500 to 1000 MHz which ig covered by
three selectable oscillators. fThree linked phase locked loops
(PLL) produce the resolution required for the frequency setting.
The main reference is a 10-Mpz crystal oscillator (temperature—
stabilized as option) to which a 100-MHz crystal oscillator is

the reference frequency for a crystal oscillator which can be ad-
justed by %2 kHz and whose frequency, divided by a factor of 100,
is the reference frequency for the coarse PLL of the RF oscilla-

If the Duplex Modulation Meter option CM-B9 ig not fitted, the rp
synthesizer is operated as & generator in the receiver test and
as a mixing oscillator in the transmitter test. Information on
voltages and on the locking of the PLLs is passed to the control-
ler via the analog unit for test Purposes and for trouble-
shooting. '

A controlled amplifier increases the RP signal to the max. level
of 13 dBm. Fine variation of the level is achieved by modifying
the reference input for the control via D/A converters, Amplitude
modulation is also active and the modulation signal is superim-
posed on the reference value of the p/a converter.,

4.1.3 1st Modulation Generator

The AF synthesizer and the modulation controller are accommodated
on the 1st modulation generator module. The AF synthesizer is ba-
sically a set of shift registers whosge outputs are activated in
succession by a clock denerated by the controller.

802.2020.52 4.1 CE-1



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

The modulation controller divides the level provided by the modu-
lation generator into AM and FM paths. D/A converters are used to
achieve the setting accuracy required for modulation. ®M is en-
abled by a corresponding filter in the FM branch.

The signal applied to connector MOD. EXT. is routed to the analog
unit module for calibration where its level is measured and the

connected amplifier is adjusted to the modulation controller ac-
cording to the result.

LU2UA e

4.1.4 Analog ﬁnit

The analag unit consists of the following function units: RF am-
plifier, LO conditioning, demodulators, AF conditioning. and DC
amplifier.

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

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

The demodul ators contain the IF amplifiers, the AM and FM/®M de-
modul ators and filters required to suppress the IF.

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

The rectifiers (peak value and rms value rectifiers) are contain-
ed in the DC amplifier. A DC multiplexer connects the voltages
supplied by the other modules to a selectable DC amplifier which
passes the signal to the A/C converter incorporated in the digi-
tal unit.

802.2020.52 4.2 E~1



4.1.5 Digital Unit

The digital unit consists of the following function units:
RF counter, AF counter, A/D converter and controller,

The RF counter counts the frequency of the applied RF signal in
the range from 1 to 1000 MHz. The setting of the RF synthesizer
to generate the 1O frequency required for demodul ation is obtain-
ed from the counter result. ‘

The AF counter counts the frequency of the demodulated signal as
well as signals in the range from 10 Hz to 500 kHg applied to in-
put AF VOLTM.

The controller controls the complete instrument. All data to the
individual modules are applied via sgserial data lines (CLOCK,
DATA, STROBE). Power fail logic with an additional battery vol-
tage ensures that the data are not lost upon power failure or
when the instrument is switched off,

4.1.6 Power Pack

The power pack supplies the instrument with the operating wvol-
tages of +5 v, +12 V, +15 V, =15 Vv and +24 V. The voltages are

ment can also be operated using standard car batteries. When con-
nected to the AC power supply, a transformer reduces the 1line
voltage to the voltage required for the switched-mode power
supply.

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

» @

STANDBY mode is automatically switched on if one Or more voltages
on the secondary side are short~circuited with each other or to
ground or if the power pack is Operated without a secondary load.

4.%.7 Front Panel

All keys required to operate the instrument as well ag the loud-~
speaker potentiometer and the spin wheel for fast adjustment of
the parameters are located on the front panel.

The set parameters and the results are output on LCDs connected
to the front panel via conductive vrubber contacts. The loud-
speaker amplifier is also mounted on the front panel with the
loudspeaker control. » ribbon cable connects the front panel
units to the motherboard and the digital unit.

802.2020.52 4.3 -1



4.,1.8 Attenuation Set

The attenuation set contains the attenuator connected to relays
for attenuating the RF synthesizer level as well as power attenu-
ators in which the major part of the applied power is converted
into heat. The connection between the power attenuators and the
other attenuators is made via a 50-Q star arrangement to which
the power diode, the analog unit and the RF-30 dB output/input on
the rear panel are connected.

Corresponding RF diodes are integrated to protect the attenuation
set during mechanical switching and to detect power. A PCB
screwed onto the attenuation set drives the attenuation set and
evaluates the voltages from the diodes. The PCB is connected to
the motherboard via a ribbon cable. )

4.1.9 Oscilloscope

The oscilioscepe enables visual display of the demodulated sig-
nals, the beat signal and externally applied signals.

The voltages required for the oscilloscope tube, the blanking am-
plifier and the deflection amplifier are generated by a switched-
mode power pack with an operating voltage of 24 V. The deflection
coefficients and the operating mode are read from the digital
unit into RAMs, read out by D/A converters and written as Lissa-
jous figures on the screen in the form of numbers, letters and
arrows. The oscilloscope is powered via ribbon cables which are
routed to the front panel.

£,1.10 Options

The function descriptions of the options are contained in the re-
spective service manuals (Section 5). :

802.2020.52 4.4 E-1



4.2 Mechanical Design

Except for the front panel, power pack, attenuation set and og-
cilloscope, the CMT modules are designed as plug-in cards. Re-
pairs can therefore be carried out rapidly or the faulty card can
be completely replaced.

The electric connections are made via the common motherboard.
Sensitive signals are routed via plug-in or screw-on coaxial cop-
nections. The connections from the power pack, front panel, atte-
nuation set and oscilloscope to the other modules are made viga
plug-on ribbon cables,

A blower is provided at the rear to cool the mody

ul‘:: £
sucked through the perforations at the side and blown out \4
rear panel, .

4.2.1 Opening thé Instrument

Loosen the four Phillips screws at the rear used to secure the
feet (marked a in Fig. 4-1): the captive screws remain in the
feet. Remove the feet and slide out the top and bottom panels to
the rear.

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

motherboard. Loosen the Phillips screws marked A in Fig., 4-2 and
press towards the rear using a suitable tool inserted into
- bracket B. Disconnect any coaxial and ribbon cables present ang
remove the modules from the instrument.

Note:s If the IEC Bus/Control Interface option CM-B4 and the
Autorun Control/Printer Interface option CM-BS are pre-
sent, these must be removed before removing the digital
unit module (see Section 4.2.4).

4d.2.3 Removing the Power Pack

Disconnect plugs X60, X61 and x70 from the motherboard. Loosen
the Ffive Phillips screws marked C and D in Fig. 4-1 and remove
the power pack from the frame. Ensure that the cables leading
from the power pack are not subjected to Stress which could break
the connected lead-through filters,

802.2020.52 4.5 E-1



4.2.4 Removing the IEC Bus/Control Interface Option CM-B4
and the Autorun Control/Printer Interface Option CM-B5

Loosen the Phillips screws on the rear of the instrument (marked
D and E in Fig. 4-1) and remove the option(s) towards the rear
from the multiple connectors of the digital unit.

4.2.5 Removing the Attenuation Set

Unscrew the two SMA connectors £rom the cables with a solid
jacket and pull off the two coaxial connectors.

The attenuation set with the heat sink is mounted to the chassis
by four screws, two of which are fitted with nuts (marked C in

Fig. 4-2). Loosen the screws and remove the attenuation set with
the heat sink.

mhe drive board is fitted on the attenuation set using six
screws. Before removing the board, desolder the two wires to the
overtemperature sensor.

Note: The attenuation set must not be opened; the internal com—

ponents consist of thin-film substrates which can only be
replaced in the factory.

4.2.6 Removing the Oscilloscope

Loosen the hexagon socket screws of the rotary knobs on the front
panel and remove the knobs. Loosen the six screws with which the
inscription panel is secured (two screws in the centre between
the displays). Loosen the screws marked A in Fig. 4-3. Disconnect
rhe two ribbon cable plugs and the coaxial connector %605 from
the analog unit module. The oscilloscope assembly can now be re-
moved from the front.

4.2.7 Removing the Front Panel

Remove the inscription panel as described in Section 4.2.6 and
‘loosen the screws marked B in Fig. 4-3. Disconnect the three rib-
bon cable connectors and remove the front panel.

802.2020.52 4.6 E~-1



Figs. 4-1 to 4-3 show the screws to be loosened to remove the
modules.
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4.3 Testing and Adjustment

Exact testing of the instrument specifications should be carried
out according to Section 3.2 in the Operating Manual. Rach test
in the manual referg to a possible adjustment. Renewed testing isg
therefore necessary following adjustments.

Some adjustments on the CMT can be carried out without using the
adapter cable: where reguired, this is clearly indicated.

Before carrying out any adjustments, ensure that the appropriate
control element is about to be used; unintentional adjustment of
set values can lead to large measurement errors.

All modules should be inserted or connected when an adjustment ig
carried out. If a module must be adjusted outside the instruments
or if a fundamental unit is missing (e.g. digital unity, carry
out the adjustment as described in Section 5.

The sequence of adjustments from module to module and also within
modules ensures that the adjustments do not affect one another:
if this is nevertheless possible, reference is made to the pre-

viously required setting.

4.3.1 A&justing the Power Pack

4.3.1.1 +5 V Operating Voltage

Setting: * Switch on instrument
Adjustment point: + X61 on motherboard

Adjustment value: * Adjust to 5.3 V %10 mv using R12

4.3.1.2 +24 V Operating Voltage

Setting: * Switch on instrument
Adjustment point: + %61 on motherboard

Adjustment value: + Adjust to 24 vV +100 mV/-0 mV using RS6

802.2020.52 4.9 B 1



4.3.2 Adjusting the Digital Unit

Setting: : + Switch on instrument
Adjustment point: + X58/A21 on motherboard

Adjustment value: + Adjust to 10 V #1 mV using R109

4.3.3 Adjusting the RF Oscillator

+ Pull out module and connect to the CMT using the adapter cable.

+ Open module.

4.3.3.1 FPreguency Adjustment

Settings: + Receiver test
» Frequencies as in following table:

Frequency ' Trimmer
500.001 MHz | C21
655.001 MEz | C51
825.001 MHz C81

Adjustment point: -+ X9/2

Adjustment value: -+ Adjust to 2.5 V DC =100 mv using €21, C51,
cg1

4.3.3.2 Level Adjustment

Settings: + Receilver test
+ Prequencies as in following table:

Frequency | Trimmer
575 MHz | R49
730 MHz I R79
900 MHz - R109

Adjustment point: -+ X310

Adjustment value: -+ Adjust to 0 dBm %3 4B using R49, R79, R108

802.2020.52 4.10 E~2



4.3.4 Adjusting the Output Stage

Note: Check adjustment 4.3.3.2 before adjusting the output
stage.,

Remove the module from the CMT ang cwnﬁect uging the adapter
cable. The module need not be opened for the adjustment .

4.3.4.1 Level Adjustments

Settings: Receiver tesgt
Frequencies as in following table
Set required leve]

Set level via hand wheel

® ¥ ¥+

Fre-~ Level Trim- |Adjustment value
guency mer :

100 MHz |+13 dBm| R514 13 dBm +0.05 dB
* 100 MHz|-16.9 dBm| R452 -6.9 dBm *0.05 gp
7.9 MHz{+13 dBm| R641 13 dBm *0.05 dB
* 7.9 MHz[-16.9 dBm| R663 =6.9 dBm +0.05 ap

Adjustment point: + %401 or RF IN/OUT on the front panel

Compare level of 13 dBm at 1 GHz and 330 MHz and take the average
using R514.

4.3.4.2 Adjusting the Modulation Depth

Receiver tesgt
Frequency 100 Muz
Level 0.1 dBm
Modulation 80% am
AF = 1 kH=z

Settings:

LIS IR SN Y

Adjustment points

*¥

%401 or RF IN/oOUT on the front panel

Adjustment value: + Adjust to 80% AM *0.1% AM dsing R503

+ Open module.

802.2020.52 4.11 E-1



4.3.5.1 Adjusting the LO Conditioning

Settings: » Transmitter test
» Fixed frequency 15 MHz

Adjustment point: -+ D100/3

Adjustment value: - Adjust to TTL level using R102
+ Check at P30 whether TTL level is present at
half frequency

4.3.5

o2 Adiusting the RP Amplifier, FM

Settings: + Transmitter test
+ Apply 500 MHz, 20 mV to INPUT2
+ Demodulation: FM

Adjustment poimt: -~ X610/50 @

Adjustment value: - Adjust to 150 mV +5 mV using R87

4.3.5.3 Adjusting the RF Bmplifier, AM

Note: The adjustment 4.3.5.2 must be checked before this adjust-
ment.

Settings: + Transmitter test
+ Apply 500 MHz, 20 mV to INPUTZ
+ Demodulation: AM

Adjustment point: -+ %£610/50 Q

Adjustment value: ~ Adjust to 75 mV %5 mV using R88

4.3.5.4 Adjusting the FM Demodulator

Settings: + Transmitter test
+ Apply 100 MHz, 20 mv, 10 kHz deviation to
INPUTZ
+ Demodulation: FM, £ PK

2
Adjustment point: + DEMODULATION display
Adjustment value: - adjust to 10 kHz *10 Hz using R304

+ adjust te 0 Vpc *5 mv at DEMOD connector
using R213

802.2020.52 4.12 E-1



4.3.5.5 Adjusting the AM Demodul ator

Note: Check adjustment 4.3.5.4 before thig adjustment. The fol-

Settings-s

anafh
eg

Adjustment point

o)
X

Adjustment value

Adjustment point 2
Adjustment value 2:

Adjustment point 3:

Adjustment value 3

£4.3.5.6 Adjusting

Transmitter test 100 MEz

- Apply 100 MHz, 10 mv, 80% AM, AF 1 kug

to INPUTZ
Demodulation: aM, PR
2

D680/ 1

Adjust to 250 mv +2 mV using Rféﬁl
{take settling time into accounty
DEMOD connector

A&just to minimum limitation of lower sine
half-wave using R254

'DEMODULATION display

Adjust to 80% t0.7% using R275 N
{take settling time into account)-

the CCITT Filter

Settings:

Adjustment point:
Adjustment value:

Checl =

Hote:

802.2020.52

Receiver tegt

Apply 1 Vepg, 800 Hz to AF VOLTM
Press CCiTT

AF VOLTMETER display

Adjust to 1 Vv 210 my using R388

When pressing ccrmyp again (off), the dig-
play must not change.

The rms meter should be calibrated prior
to this adjustment. :



4.3.5.7 Adjusting the Distortion Control

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

Settings:

o
ee

Adjustment point

and
L3

Adjustment value

Adjustment point 2:

b
28

Adjustment value

4.3.5.8 Adjusting

+ Receiver test
- ppply 1 Vepms. 1 kHz to AF VOLTM

X23/1
adjust to 1 Vepe ¥1 mV using R543

N450/1

Adjust to pure sin? using R542

the 1-kHz Notch Filter

Ssettings:

Adjustment point:

adjustment value:

£.3.5.9 Adjusting

Receiver test

- ppply 1 kHz, 1 Vypg with low distortion

(<0.01%) to AF VOLTM

- Pregs DIST

AF VOLTMETER display

Alternately adjust to minimum distortion
(<0.3%) using R557 and R556

the 990-Hz Notch Filter

Settings:

Adjustment point:

Adjustment values:

802.2020.52

Receiver test
ppply 1 Vemps, 990 Hz with low disg-
tortion (€0.01%) to AF VOLTM

- Press DIST

AF VOLTMETER display

adjust to minimum distortion (<0.3%)
using R566



4.3.5.10 Adjusting the 1010~Hz Notch Pilter

Settings: * Receiver tesgt

distortion (€0.01%) to aFp VOLTH
+ Press DIST
Adjustment point: + ap VOLTMETER display

Adjustment values - Adjust to minimum distortion
(£0.3%) using R571

4.3.5.11 Adjusting the Power Display

Settings: > Transmitter test
* Apply a defined pPower = 10 W to
RF IN/oOuT
Edjustment point: 4+ Rp POWER display

Adjustment value: -+ Adjust to 10.2 W using Rre72

£d.3.6 Adjusting the Attenuation Set

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

Adjustment point: + RF LEVEL display

Adjustment value: o Rotate R34 until the attenuation set is
heard to switch and -47 dBm ig output on the
display: subsequently rotate R34 approx. 1/6
revolution backwards

Note: Check the switchover threshold from receiver test to
transmitter tesgt following adjustment. The switchover
threshold is at 0.35 w, approx. If the threshold is too
low, rotate resistor R34 back further.

£4.3.7 Adjusting the Oscilloscope

The oscilloscope must first be removed (see Section 4.2.6) ang
connected using the adapter cable; remove the mu-metal SCcreening
of the tube, '

Note: When adjusting, ensure that no high-voltage parts are
touched. '

802.2020.52 4.15 ’ 1



4.3.7.1 adjusting the Horizontal Beam Deflection

Setting: + Switch on instrument

Adjustment point: * Graticule

adjustment value: + After loosening the mounting screws of the
tube, align the horizontal beam with the

graticule

Note: Magnetic fields can lead to errors during the adjustment
and the adjustment should therefore be checked after re-
placing the tube screen. Refer to the Service Manual,
section &, for further adjustments.

f e R e

4.3.8 Options

adjustment of the options is described in Section 5.
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4.4 Troubleshooting

This section provides references to the modules POssibly associa-

ted with faults,

Note: Modules must not be removed or inserted under powe

Fault: The instrument immediately enters STANDBY following

power-up,
Plug-in jumper ¥x75
(on digital unit)
inserted 7

+ Insert plug-in Jumper ¥75
No
Yes g
Remove modules,
except digital
unit, in sequence
Faulty module found »
+ Power pack faulty,
No operating voltage on digital
Yes E unit faulty

Short~circuit of
Operating voltage(s)

802.2020.52 4.17



Fault: The instrument does not accept commands from the

keyboard

Briefly isolate in-
strument from power
supply and switch on
again. Instrument OK ?

Yes
®o

Plug~in jumper X75
(on digital unit)
inserted 7

No
Yes

remove modules, except
digital unit and RF
oscillator, in
seguence.

£

+

Faulty module found ?
Yes
No

10-MHz TTL level
at X701 (digital

unit) ?
No
Yes

pigital unit, cable
from front panel to
digital unit,

front panel

e

§02.2020.52

Reset logic,
digital unit

Insert plug-in jumper

Data transmission
blocked

RF oscillator



Fault: No demodulation display in transmitter test

Power display OK ?

Yes

Does RF counter indicate
correct frequency ?
£

é No
Yes j

Faults only with fre-

quencies <31,25 MHz ?
S

Yes
Ko

Corresponding frequen-
cy to generate IF of
455 kHz (f >32 MHz)
present at X608
(analog unit) ?

No
‘ Yes

Demodul ated signal at
BNC connector DEMOD 7

N

No
Yes

A

No display of measured
values: AF voltmeter,
RF voltmeter, demodu-
lation, distortion ?

No
Yes

A/D converter (digital unit)
DC amplifier (analog unit)

S

802.2020.52

At tenuation
set OK ?

Yes
N

Replace atte-~
nuation set

RF counter
(digital unit)
RF amplifier
(analog unit)

LO conditioning
(analog unit)

RF oscillator,
output stage,
duplex modulation
meter

Demodul ators
(analog unit)

Fault in analog unit
(DC amplifier,
AF conditioning)
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Figures pertaining to list of mechanical

Liste mechanischer Teile

List of mechanical parts

Bilder zur Liste mechanischer Teijle

parts



Liste zu den Bildern 4-10....4-13

List for Figs 4-10...4-13

Lfd.| Kenn- |[Stick- B@nennung/Beschreibung Sachnummer
Nr. {zeichen|! =zahl
No. Unit/ Qty Designation Stock No.
Comp.No :
1 1 MZ Haube oben 5p /1 7350 802.2537
Cover, top
2 1 MZ Haube unten 5p 1/1 1350 396.3838
Cover, bottom ' _
3 1 MF Fﬁhrungsschiene, rechtsg 396.4757
Guide rail, right
4 1 MF Fﬁhrungsschiene; links 396.4763
Guide rail, left
8 2 MF GerdtefuB, vorne 396.4534
Instrument foot, front
9 2 MF AufstellfuB, unten 396.4540
Foot, bottom
11 2 ZM GerdtefuB, hinten 396.4586
Instrument foot, rear
15 2 MF Seitenleiste T350 396.3073
Side strip
16 4 VS M3x6 DIN 965 a4 081.9378
17 1 ZM Rﬁckwandfuﬁr links 5E 802.2337
Rear-panel foot, left
18 1 ZM RﬁckwandfuB, rechts 5p 802.2320
Rear-panel foot, right
19 4 V5 Ansatzschr., M4 K.D7985 396.4492
Screw
21 2 ZM Tragegriff T350 396.3215
Carrying handle
22 4 MR Griffbuchse 396.3321
Washer
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Lfd.| Renn- |Stlick-| Benennung/Beschreibung Sachnummer
Nr. |zeichen| zahl
No. Unit/ oty Designation Stock No.
Conmp . No
23 4 VS M4x10 DIN 965 A4 081.9478
24 4 MF Abdeckung, Griffseite 396.3338
Cover, handle side
30 1 ZM Frontrahmen 5E 1/1 396.2154
Front frame
31 4 MF Seitenfup 1396.4692
Side foot
32 2 MF Stapelnutabdeckung 396.4728
Cover for groove
33 5,3 M| WG HF-Dicht. O-Prot. 1,6 Si 396.1035
RF seal
36 V1 1 Oszilloskop=R&hre (V1) 803.0873
Cathode ray tube
37 1 DZ Schelle RD 37,3 B12,7 015.8854
Clamp
38 1 VS M3x25 DIN 7985 A4 081.9132
39 1 VS 3,2 DIN 125 A4 082.4670
40 1 VS 3 DIN 137 A2 005.0296
41 1 ME Abst. Rohr RD 4,5xRD8xz10 033.1706
Spacer
42 1 MH Abst. Rohr RD 4,5xRD8x4 033.1641
Spacer
43 1 ZM R&hrenhalterung 803.1757
CRT support
44 3 VS M3x5 DIN 7985 A4 084.1384
45 3 VS 3,2 DIN 125 Ad 082.4670
46 3 VS 3 DIN 137 A2 005.0296
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Lfd.| Kenn- |[Stiick- Benennung/Beschreibung Sachnummer
Nr. (zeichen| zahl
No. Unit/ Oty Designation Stock No.
Comp . No
47 i VS 3,2 DIN 9021 n4 031.5185
48 1 VS 3 DIN 137 Az 005.0296
49 1 M RShrenschirmkasten 803.1786
CRT screening case
50 1 VS M3x6 DIN 7985 a4 081.9061
51 2 VS M2,5x4 DIN 7985 ns 088.0024
52 2 VS 2,7 DIN 125 a4 082.4663
53 ' 2 VS 2,6 DIN 137 A2 005.0280
54 1 Mz Befestigungsring 803.1863
Retaining ring
55 i 05 Scheibe (PMMA) DV 803.1805
Scope screen :
56 2 VS M2,5x5 2yl. Schraube 088.7693
Screw
57 W52 1 Kabel (W52) 803.2053
Cable
58 1 ZM Montageplatte 803.1711
Mounting plate
59 A25 1 ED Scope 1803.1211
60 A26 1 ED X/Y*Zeichenerzeugung 803.1257
X/Y character generation
61 1 Deckel £filir sScope 803.1740
Cover for scope
62 4 VS M3x40 DIN 7985 a4 081.9155
63 A4 1 ED Scope Tastatur 803.1170

Scope keyboard
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Lfd.| Kenn- iStﬁeka Benennung/Beschreibung Sachnummer
Nr. tzeichen| =zahl

e s o e | o o cose s i e > | s e o e s > | s s o ) A S A D S SASD W O RS S WS A D G M D L D Y S S S0 D (5 S 2 A s S G S P D R S D

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

64 4 VS 3 DIN 137 AZ 005.0296

65 2 VS M3x30 DIN 7985 A4 081.9149

66 2 VS 3 DIN 137 A2 ‘ 005.0296

70 i M7 Frontplatte 803.1792
Front panel

71 . 4 VS M2,5x5 DIN 965 A4 088.4394

72 1 VS M2,5x16DIN 965 A4 088.0147

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

80 1 MH Dampfungsring 802.3504
Damping ring

81 B1 1 EL Lautsprecher 0,5 W RD 50 803.050¢
Loudspeaker

82 1 Mz Dampfungsgummi 802.3491
Damping rubber

83 1 MZ Halteblech 802.3485
Supporting sheet

84 C1 1 CE 470 pF *£20% 25 vV 12,5x12,5 |803.0715

85 2 MB Abstandsrohr 336.3731
Spacer

86 1 D% Kabelbi. RD 1-25 BZ . 015.9038
Cable tie

90 1 MZ Buchsenhalterung 802.2372

Female contact strip

91 2 MZ% Verdrehschutz 802.2489
Twisting protection

92 1 M%z Verdrehschutz 802.2395
Twisting protection
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Lfd.

Kenn-~ |(Stlick=- Benennung/Beschreibung Sachnummer‘}
Nr. lzeichen| zahl
No. Unit/ oty Designation Stock No.
Comp . No
g3 1 MZ VerschluBstopfen 332.7426
Stoppeyr
94 W7 1 DX HF-Rabel (W7) 803.0050
RF cable
g5 W5 B DX HF-Kabel (W5) 803.0050
RF cable
96 W 1 DX HF-Kabel (W4) 803.0044
RF cable
97 Wé 1 DX HF-Kabel (W6) 803.0044
RF cable
98 wa 1 DX HF-Kabel (W8) 803.0080
RF cable
100 210 1 ED Anzeige/Tastatur 802.3662
Display/keyboard
101 1 MZ Buchsenhalterung k802»3510
Female contact support
102 4 VS 2Zyl. Schr. M2,5x5 A2 088.7693
Screw
103 16 VS M2,5x16 DIN 965 A4 088.0147
104 2 VS M2,5x%6 DIN 965 A4 088.0101
105 W1 1 DX HF-Kabel (W1) 803.0015
RF cable '
106 1 MB Mutter £. PFrontrahmen 396.3150
Nut for front frame
107 1 VS M3x10 DIN 965 a4 081.9390
108 2 VS M3x10 DIN 7985 081.9084
110 1 MZ Stitzblech 802.3840
Supporting sheet
111 2 Abstandhiilse 802.3527
Spacer
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Lfd.| Kenn- {Stlck-| Benennung/Beschreibung Sachnummer
Nr. jzeichen| =zahl
No. Unit/ Oty Designation Stock No.
Comp . No
112 . VS M2,5x16 DIN 965 B4 088.0147
113 2 MF Glaskdrper 802.3685
Glass plate
114 2 VS M2,5%6 DIN 965 A4 088.0101
120 1 Beschriftungsplatte 802.3456
Inscription panel
121 i OK Dreh. M.MULDE RD37 RDG6 078.1192
Knob
122 2 OR Dreh. RD10,5 ACHS~RD4 078.2676
Knob
123 4 VS M3x6 DIN 7985 a4 081.9061
124 4 VS Scheibe RD3,1/7,2 H1,8 CR 396.5518
Washer
125 2 VS 2yl. Schr. M2,5x5 A2 088.76593
Screw
130 A100 - i ED Motherboard 802.2714
131 1 MZ Schiene, rechts 802.2495
Rail, right
132 1 MZ Schiene, links 802.2345
Rail, left
133 6 VS 3 DIN 137 A2 005.0296
134 4 VS M3x6 DIN 7985 A4 081.9061
135 2 VS M3x8 DIN 7985 A4 081.9078
136 1 MZ Zwischenplatte 802.2350
Intermediate plate
137 2 VS M3x10 DIN 965 A4 081.908¢4
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Lfd.| Kenn- |[Stick- Benennung/Beschreibung Sachnummer
Nr. |(zeichen| zahl
No. Unit/ Qty Designation Stock No.
Comp.No ‘
138 2 MZ Zahnstange 802.2366
Rack ’
139 4 VS M2,5x3 DIN 923 088.0976
140 2 VS 3 DIN 137 A2 005.0296
141 2 VS M3x8 DIN 7985 a4 081.9078
145 1 MZ Zwischenwand 802.2308
Intermediate panel
146 4 MZ Feder 802.2414
Spring
147 8 VN 2,5%4 DIN 7340 Cu Sn 088.7306
148 3 VE 3 DIN 137 a2 005.0296
149 3 VS M3x8 DIN 7985 a4 081.9078
150 1 WG Kantenschutg 002.1356
~ Edge protection
151 1 MZ Querwand 802.2450
Transverse panel
152 1 MZ Streifen, links 802.2566
Strip, left
154 2 VS M3x12 DIN 7985 A4 081.9090
155 1 MZ Streifen, rechts 802.2572
Strip, right
160 A7 1 ED Digitalteil 802.4517
Digital unit
161 CM~B5 1 Ablaufsteuerung/DRU 803.3314
Autorun control
162 CM-B4 1 IEC-625 Bus-Interface 803.3914
IEC-625 bus interface
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Lfd.| Kenn- |Stlick~| Benennung/Beschreibung Sachnummer
Nr. |zeichen| =zahl
“ﬁee Uniﬁ/ Qty Designation Stock No.
Comp . No
163 A6 i ED Analogteil 802.8435
Analog unit
164 55 1 ED 1. Modulationsgenerator 802.5713
1st modulation generator
1658 CMT=-B7 1 2. NF=-Synthesizer 803.2618
2nd AF synthesizer
166 CM-B8 1 HF-Millivoltmeter 803.6813
REF millivoltmeter
167 CM=-B11 1 DIMF-Auswerter B03.4610
DTMF decoder
168 CMT-B6 1 NKL~Messer 803.7810
ACP meter
169 A94 i ED CR-Simulator 804.0119
CR simulator
170 CM-B9 1 Duplex Modulat. Met. 803.5317
Duplex modulation meter
171 Ad 1 | ED Ausgangsstufe 802.7616
' Output stage
172 A3 1 ED HF-Oszillator 802,8835
RF oscillator
180 W43 1 DX HF-Kabel (W43) 803.0344
‘ RF cable
181 W9 i DX HF-Kabel (W9) 803.0096
RF cable
182 W10 1 DX HF=-Kabel (W10) 803.0109
RF cable
183 w1 i DX HF-Kabel (W11) 803.0115
- RF cable
184 W12 1 DX HF-Kabel (W12) 803.0121
RF cable
185 W2 1 DX HF-Kabel (W2) 803.0021
RF cable
186 W3 1 DX HF-Kabel (W3) 803.0038
RF cable
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Lfd.!| Renn- [Stilick- Benennung/Beschreibung Sachnummer

Nr. tzeichen| zahl

No. | Unit/ | Oty Designation Stock No.

Comp . No

187 W20 1 DX HF-Kabel (W20} 803.8045
RF cable

188 W23 1 DX HF-Kabel (W23) 803.8068
RF cable

189 W4 i DX HF-Kabel (W4) 803.0044
RF cable

190 W8 1 DX HF-Kabel (W5) 803.0050
REF cable

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

192 W6 1 DX HF-Kabel (W6) 803.0044
RF cable

193 w7 1 DX HF-Kabel (W7) 803.0050
RF cable

194 Wi3 1 DX HF-Kabel (W13) 803.0138
REF cable

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

196 Wie 1 . DX HF-Kabel (W16) B03.0167
RF cable

197 W15 1 DX HF-Kabel (Wi15) 803.0150
RF cable

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

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

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

201 4 MG Rahmenschiene T350 396.2360
Frame rail

202 16 VS M3x8 DIN 965 a4 081.938¢4

203 i WI' Fihrungsschiene 5E (gn) 396.7527
Guide rail {green)

802.2020.52
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Lfd.| Kenn- |Stlck-| Benennung/Beschreibung Sachnummer
Nr. (zeichen| zahl

o o0 s b o e vens v wmn ey [ wies o aon G ammn e | eis mey G W G G VNS RT) GRS e S GSY I DD OOT AL S G ARG SO G oM G GO GG S TR S D GG K | wan e emo e s <665 v S8 G e w0l

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

204 1 WT Flhrungsschiene 5B (bl) 396.7540
Guide rail {(blue)

205 1 WT Flihrungsschiene 5E (gr) 396.7491
Guide rail (gray)

206 1 WT Fuhrungsschiene 5E (sw) 396.7533
Guide rail (black)

207 1 WT Fihrungsschiene 5B (rt) 396.7510
Guide rail {red)

208 1 WT Fihrungsschiene 5E (ge) 396.7504
Guide rail (yvellow)

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

210 i MZ Flihrungsplatte, unten (bl) 1396.7185
Guide plate, bottom (blue)

211 1 M7 Stiitzplatte 5E 396.7756
Supporting plate

212 2 M7 Massefeder, links 5E 396.7662
Earth clip, left

213 1 M%Z Seitenblech 803.1886
Lateral sheet

214 2 VS M3x8 DIN 7985 A4 081.9078

215 A17 1 ZE Eichleitung flUr CMT 802.4223
Attenuation set CMT

216 4 VN 5x4,5 DIN 7340 031.2857

217 4 DZ Durchflihrungstille 118.6630
Feedthrough

218 2 VS B3,2 DIN 9021 a4 | 031.5185

219 2 VS M3 DIN 934 B4 016.4398

220 4 VS M3x16 DIN 7985 A4 081.9103
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Lfd.| Kenn- |Stlick= Benennung/Beschreibung Sachnummer
Nr. t(zeichen| zahl
No. Unit/ oty Designation Stock No.
Comp . No
1223 2 VS B3,2 DIN 9021 a4 031.5185
230 W2 1 DX HF-Kabel (W2) 803.0021
RF cable
231 W13 1 DX HF-Kabel (W13) 803.0138
RF cable
232 W14 1 DX HF~Kabel (W14) 803.0144
RF cable
233 W1 i DX HF-Kabel (W1) 803.0015
RF cable '
238 1 Gupwanne lack. 802.2837
Cast-iron panel, painted
239 1 Trafoeinheit 802.5091
Transformer
240 1 VS 4,3 DIN 6797 A2 016.2837
241 1 Vs MéxSS 081.9626
242 z1 1 FN Netzst. m. Filter 3A 803.0938
Power plug with filter
243 2 VS 3 DIN 137 A2 005.0296
244 2 VS M3x10 DIN 7985 A4 081.9084
245 1 Mz Massefeder 802.2843
Earth clip
246 S1 1 FR Spannungswéhler m. 803.0896
Voltage selector with fuse
247 2 VS 2,6 DIN 137 A2 005.0280
248 2 VS M2,5 DIN 934 A4 088.0230
249 2 VS M2,5x12 DIN 7985 a4 088.0060
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Lfd.! Kenn- i{Stlick~| Benennung/Beschreibung Sachnummer
Nr. tzeichen{ zahl
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No. Unit/ Qty Designation Stock No.
Comp.No /| '
250 F1 1 . 8S Schmelzs. T2 DIN 41662 020.7546
Fusge
55 Schmelzs. T4 DIN 41571 ' 020.7600
Fuse !
254 %100 | 1 . VK Rindelkl. Isol. (rot) 219.5300
' - Enurled clamp, insul. (red)
255 + x10t1 |1 VK Rindelkl. Isol. (blau) 219.5339
Enurled clamp, insul. (blue)!l
1256 | 1 - FR Sicherungshalter GR - 087.5022
' : Fuse holder i
257 | F2 T . SS Schmelzs. T16 5x20 332.3789
' i Fuse
260 A80 1 ED Netzteil 802.3110
: Power supply ‘
261 1 - MZ Kiihlwinkel 1802.2908
Heat sink
262 1 | ME HF-Deckel 802.3040
RF screen
263 10 VS M3x6 DIN 7985 A4 081.9061
265 | 1 Riickwand Lifter 1 802.2466
. ' ! Rear-panel blower *
1266 W25 1 DX HF-Kabel (W25) '803.0250
RF cable :
267 | wi4 | 1 DX HF-Kabel (W14) | 1803.0144
‘ i RF cable
268 w9 | 1 | DX HF-Kabel (W9) 1803.0096
: ¥ RF cable
269 4 | MP VerschluBstopfen 528.8500
Stopper
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LEfd.

Kenn- |Stiick-| Benennung/Beschreibung Sachnummer
Nr. |zeichen| zahl
No. Unit/ Oty Designation Stock No.
Comp . No
270 E1 1 M Lifter 802.2595
Blower
271 4 VN 5x5 DIN 7340 031.2863
272 4 DZ Durchfihrungstille 5x7x11 099.3565
Feedthrough
2713 4 VS 4,3 DIN 125 A4 082.4686
274 4 VS M4x10 DIN 7985 a4 081.9184
275 2 VS 3,2 DIN 125 Ad 082.4670
276 2 VS 3 DIN 137 A2 005.0296
277 2 VS M3x6 DIN 7985 A4 082.4670
280 1 MZ Blindplatte 802.2443
Dummy panel
281 6 VS 2,7 DIN 125 A4 082.4663
282 6 VS 2,6 DIN 137 A2 005.0280
283 6 VS M2,5%x6 DIN 7985 A4 088.0030
285 1 MZ Haltebligel 802.2420
Bracket
286 4 VS M3x8 DIN 965 A4 081.9384
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5 Service Manual for Power Pack _
(See circuit diagram 802.2814 3§ and block diagram)

5.1 Fanction Description

5.1.1 Total Concept

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

ier into a high-end voltage of 28 to 35 V DC which is indepen-
dent of the input voltage. The high~end voltage with battery ope-
ration is the same ag the battery voltage reduced by the voltage
drop of approx. 0.5 V across the protection diode V100. In this
mode the power pack delivers a voltage of 8 to 12 V at the 12-v
output (dependent on the high-end voltage). Thig powers the
switching regulator IC, the monitoring and Power-up logic and the
OCXO of the synthesizer. Pressing the STANDBY key resets the fed-
back D flip-flop D70 and the Switching regulator is started. The
bower pack then enters the POWER ON mode.

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

A DC/DC converter Operating according to the forward converter

Pulses and rectifies them again. Four output voltages are pro=-
duced. Two Storage elements are used for subsequent filtering:
the toroidal core inductor 121 for the 5 vy adjustable on the
switching regulator N1 and a toroidal core with 3 windings L20
for the output voltages controlled to #15 vy and 24 V by low drop-
‘out-voltage PNP serijes regulators.

The integrated fixed—voltage controllers N30, N40 and N60 stabi-
lize the #15 v ang the 12 V; the 24 v are adjustable using IC N50
with series transistor vs4, To ensure that the 12 Vv still remain
controllable with battery voltages less than 15 v, the fixed-
voltage controller N60 obtains itg input voltage in POWER ON mode
from the +15-y output. The switchover isg handled by relay K30.
Furthermore, this minimizes the losses at the 12-V output with
high high-end voltages. .

By resetting the p flip-flop D1, the window comparator N71
switches off the switching regulator and switches to the STANDBY
mode in the event of faults such ag overvoltages, undervoltages,
overcurrents or short-circuits of the £15 v or 24 V supplies.
Comparator N70.1 also operates in a similar manner if it detects
an overvoltage at the 5~V output. The current of the 5 Vv ang
high-end supplies is monitored by various comparators in the
. switching regulator IC N1. In the event of drastic faults such as
;@ short-circuit of a power MOS FET, the power pack is isolated
" from the AC supply or the battery by a blown fuse. :

802.2814.02 5.1
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T T
= Vout = Vin x v x _
T T
Where:
Vout Qutput voltage
Vin High~end voltage
\ Ratio of the secondary/primary windings

of transformer m2
T Control phase Period of the circuit~breaker

T = 1/f The period

The squarewave Pulses are obtained by switching the high-end
voltage on ang off. This ig achieved viga the Primary winding of
transformer T2 using 5 Mog FET power Switches Connected in paral-
lel. A push-pull driver shortens the switching periods in order
to reduce the switching losses. Decoupling of the gates using
ferrite beads ang @ resistor preventsg the production of high-fre=
quency oscillations. :

R6 and (7 determine the frequency of the RC Ooscillator (0SC) in
the switching regulator IC N1 (Fig. 5-1) at 50 kHz.

The duty factor is generategd by the pulse width modulation compa-~
rator (PwM-coMP in Figqg, 5=1) by Comparing g ramp voltage VR
with the smallest applied control voltage Ve (Fig. 5-2). The

sets approximately 5 vy at the s5-y Ooutput. The remaining control
deviation as a result of load-dependent voltage losses then

Compensation of the 180° phase rotation of the LC filter L21-C22-
C23 with a resonance frequency of 420 Hz by means of different
pPole and zero Positions (C26, R114, R113, R3, C18) in the trans-
mission function of the regulator gJuarantee high control amplifji-
cation as well ag stability of the control loop. The result is g
highly constant 5=V output, high Suppression of the 100-Hz ripple
with Ac Supply operation and thus fast compensation of loag
variations. The voltage at the other Outputs (cross-ccntrol) va-—
“~ies by approx. 1-v, however, depending on the load. Additional
‘egulation of the other outputs using Series-connected stabili-
zers is therefore necessary,

802.2814.02 5.3



5.1.3 Protective Measures

5.1.3.1 protection Against Incorrect Polarity

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

5.1.3.2 Monitoring the High-end Voltage

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

5.1.3.3 Limitation of the Duty Factor

puty factors greater than 0.45 may lead to saturation of the
transformer as a result of incomplete demagnetization. It is par-
ticularly dangerous if the high-end voltage is between 9 Vv and
10 Vv and the regulation stops. The voltage divider R101, R102
then reduces the control voltage Ve at PWM-COMP and thus pre-

vents the duty factor from rising because of the small ramp gra-
dient. -

5.1.3.4 Soft Start

R101 and C14 determine the rate at which the output voltages are
turned on. If transistor T (see Fig. 5=1) 1is blocked, Cl14 1is
charged via R101 and Vg increases continuously, thus leading to
a successive increase in the duty factor and thus in the output

voltage.

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

t = 0.41 s x 1loge

802.2814.02 5.4 E-1



5.1.3.5 Protection of the 5-y Output

Two comparators (COMP 3 and 4 in Fig, 5-1) integrated in N1 moni-
tor the voltage drop caused by the output current through Rr22 and
weighted by the voltage dividers R104 to Rr107.

If
Rigs Vout
V76 = (Vour + I «x 0.047 Q) . —_— .
Rigu + Rygs 2

becomes greater than 0 v, comp 3 reduces the control voltage Ve

until Vie remaing 0 V. This Fesults in g reverse current 1i--
miting characteristic (foldback): 1 = 0.8 1/0 Vout. If V76

5.1.3.6 Protection of the + 15-V and 24-y Outputs

These three voltages are addeg via R76 to Rr7g £o approx. 5 vy, The
power pack ig switched to the STANDBY mode by N71 via D70 if this
voltage ig outside the windoyw of 4.7 to 5.4 V because of ap over-

- voltage or undervoltage at one of the Outputs,

The current limitation of the 24-y seriesg Stabilization functions
in a similar manner. The bage Current of vs54 jg measured in thig
case via R54, The output voltage drops with VBE >0.7 v at v55
which shutsgs down the power pack. The inaccuracy of the limiting

currenc Ip jig a result of the Spread of the current amplifica-
tion of v54.

0.7 v

Ip = (70 to 130) x ~ 0.9 to 1.6 a

R54

802.2814.02 5.5



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

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

v55 limits the voltage prior to the 24-V series stabilization to
approx. 36 V. The coupled inductor guarantees that the voltage
before N30 and N40 is less than 30 V. These three outputs can
therefore be driven without a load.

5.1.3.7 Protection of the 12-V Output

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

802.2814.02 5.6 ‘ E-1



5.2 Testing and Adjustment

5.2.1 Interfaces

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

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

=15 V (2.0 &),

+24 V (008 A)V

+12 V (0.2 A),
With this regulated power of approx. 115 W, the active power
drawn from the AC supply is approx. 190 w and that from the bat-
tery approx. 175 w, corresponding to an efficiency of approx.
60% and approx. 65%, respectively,
The unit also generates a power failure signal which indicates
"with a "Low" level if the 5=V supply falls below 5.1 V £2% and a

"High" level for the STANDBY LED. The associated key changes the
operating mode of the power pack with a rising edge. ~

802.2814.02 -



5.2.2 Testing the Switch—-on and Monitoring Logic

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

+ Apply a variable +5 V to P73.

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

+ Measure a voltage > 4.7 Vv at P80.3 and 11.5 to 12.5 V at the
12=V output.

Testing D70

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

Testing the :*15-V and 24—V monitoring
+ Increasing the voltage above 5.4 V at P73 sets the D flip-flop.

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

> Reducing the voltage below 4.7 V at P73 sets the D flip-flop.

» Set 5 V at P73 and reset the flip—£flop again with a rising edge
at X71.

Testing the 5~V overvoltage detection

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

Testing the power failure
+ The voltage at X70 is less than 0.7 V with a voltage of less

than 5.1 V £2% at P71.2; the voltage at ¥X70 is greater than
4,7 VvV if the voltage at P71.2 is greater than 5.1 V t2%.

ano 2a14 N9 5.8 B



5.2.3 Starting-up the Switching Requlator

+ Disconnect the voltage at the battery input.

+ Connect P80.1 and P80.2,

» Connect a minimum load to the output voltages:
+5V:5.10/5wW
15V : 68 /5 w
+24 V : 470 /3 W

> Apply 20 V with 2-A current limitation: the power pack starts
upﬂ N

Setting and testing the output voltages

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

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

> Measure the voltage at the +15-v outputs: 14.8 to 15.2 v.

+ Measure the voltage at P73: approx. 5 v,

'Testing the voltage characteristics on the switching requlator

+ Test the frequency at P1: 47 kHz < £ < 53 kHz

v CVJI

0,7 4

20 40 ’ f[ps}

Fig. 5-3 Frequency at p1

802.2814.02 5.9 . m oA



+ Testing the ramp gradient at P2

vV (V] “
5 4
L5

20 L0 t{ps]

Fig. 5-4 Ramp gradient at P2

For Vbattery 11 vV ¢ av approxX. 0.25 Vv

dt us

30 v ¢ av approx. 0.75 V
dt , us

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

Testing the overvoltage and undervoltage switch-off
= Vpatt <9.5 V : the power pack switches off.

= Vphatt 35 to 36 V: the power pack switches off.

802.2814.02 5.10



5.

2.4 Testing the Power Pack under Load

Y

&

Disconnect the voltage at the battery input.
Connect P80.2 and P80.3.

Connect the standard load to the output voltages:
5 v t 2.2 Q/12 W approg. 2.5 A

15 V. : 8.1 /30 W aprrox. 1.8 A

24 v 47 /13 w approx. 0.5 A

Apply 11 V with 20~A current limitation.

Rising edge at x71 switches on the power pack.

Testing the high-end voltages before the series regulators

s

3

e

Pin 3 of N30 and N40 : vV >16.2 v

Emitter of v54 ¢V >25,2 v

No-load on the #15 Vv and the 24 v; 4.5 A on the 5 v
Pin 3 of N30 and N40 : v <30 v |

Emitter of vs54 : V. <40 v

Testing the current limitation

E

Set Vpatt =~ 20 V with 20-a current limitation

Full load Overload
5 Vv 4.6 A Max. 5.5 A
+15 v 2.5 A Max. 5 A
=15 V 2.0 A Max. 5 A
24 Vv 0.8 A Max. 1.6 A

By decreasing the load resistance of each supply line, increase
the current of the 4 output voltages until overloading_occurs

802.2814.02 5.11



5.2.5 Start-up with AC Supply Operation

+» Disconnect the voltage at the battery input.

+ Set the voltage selector to 240 V.

+» Connect full load to the output voltages.

+ Connect 240 V power supply.

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

+ Switch on with rising edge at X71.

» Test the DC voltage at the + and - terminals of C4
With 264 v AC : 27 to 30 V
With 240 V AC : 24 to 27 V

With 218 V AC : 20 to 24 V

5.2.6 Testing the Specification with the Power Pack Closed

Voltage variations with input voltage of 11 to 30 V

+5.3 V 0,08 V (2 to 4.6 A)

+15 V 0.3 V (0 to 2.3 A}
-15 .V 0.3 V (0 to 2.0 A)
+24 V 0.1 V (0 to 0.8 A)
+12 V #0.5 V (0 to 0.2 A)

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

802.2814.02 5.12 E-1



5.3

Troubleshooting

Fault:

Cause:

Fault:

Cause:

Fault:

Cause:

Fault:

Cause:

FPault:

Cause:

Fault:

Cause:

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

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

Fuse blown.
Short-circuit of output wvoltages.

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

15 V or 24 V not present,
Series regulator faulty.
Each series regulator can be tested Sseparately by

applying the high-end voltage of 17 Vv to C33 or C43 or
26 V to C52.

5.3 V cannot be adjusted using R12.
5=V current limitation active,

The limitation can be switched off by removing the
jumpers P4 and p§ {only for test purposes) .

The switch-on and monitoring logic is not
Operating.

D70, N70, NS8O faulty,

Test as with start-up after removing jumper at P80 andg
applying +5 Vv to Pp8Q.2.

STANDBY voltage at C3, C4 too high.

T1 does not correspond to the specifications (secondary
voltage too highy).

High-end voltage at C52 too small.

L20 does not correspond to the specifications (number of
15 V windings too high).

802.2814.02 5.13 -






802.28

Control

N

I ¥ : Filter
. T

b WSV / L,6A

+5-v cuérenf limitat,

o I Filter

Inkibit

gram of power pack

[Tt 1SV /234

L

[T 1SV /204

T W2V 08A

“12V 7 0,24

Series regulator
with current limitation

OSV

+15Y

-15v

Voltage
24y

monitoring

Standby

% ’r\f Standby-

Standby key

LED



ROHDE & SCHWARZ

MUNCHEN

R 29500 Bl1. 2

SChalttemisten
Stromlaufe
Bestﬂckungspléne

Parts lists
Circuit diagrams
Components plans



Kennzeichen

Component No.

Benennung/Besch reibung
Designation

Sachnummer
Stock No,

enthalten in
contained in

A80
A81
Cl
Cc2
C3
CQ
C5
Cé
c7
C8
08°)
Cl1
Cl2
Cl3
Cl4
Cls
Cleé

c17

ED NETZTEIL
NUR VAR : 02 32
POWER SUPPLY
FILTERPLATTE
FILTER BOARD

cCc lONF~20+50%7X8RQOOO
CAPACITOR

VALVO 2222 63051 640511
Ccc lONF~20+50%7X8R4000 '
CAPACITOR

VALVO 2222 63051 640511
CE 10MF~10+30%35Vv RD41X40
ELECTROLYTIC CAPACITOR
NATIONAL ECE-T35R103L

CE 10MF~10+30%35V RD41Xx40
ELECTROLYTIC CAPACITOR
NATIONAL ECE-T35R103L

cc lONF+~lO%lOOV5Kl2OOVIE
CERAMIC CAPACITOR

UNION CARB CKO5BX103K

cC lOONF+~lO%50V5Kl2OOVIE
CAPACITOR

UNION CARB CKO5BX104K

CC 2,2NF+- 53100V NPO VIE
CAPACITOR

ERIE 8133“100~COG“2,2N]
cc lONF~20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 640511
CE 100UF+-20%25v RD8X9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-101

CC 390PF+- 53100V NPO VIE
CERAMIC CAPACITOR

UNIONCARB C052C391J2G1ca

cc l,5NF+—lO%4XSRZOOO
CAPACITOR

VALVO 2222 63051 152

cc lONF*20+50%7X8R4000
CAPACITOR .
VALVO 2222 63051 640511
CE 4,7UF+-20%25v SAL
ELECTR.CAPACITOR

VALVO 2222 122 36478

CE 100UF+-20%25v RD8X9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS~101

CE 100UF+-20%25Vv RD8X9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS~101

CE 100UF+-20%25v RDBX9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-A1ESS-101

cc

ccC

cc

cc

CccC

cc

cc

CE

'802.3110.02

802.3004

087.7525
803.0596
803.0596
068.4060
084.5350
060.0936
087.7525
803.0580
060.0842
087.7048
087.7525
007.3928
803.0580
803.0580

803.0580

802.3110.01!
802.3110.01
802.3110.01
802.3110.01
802.3110.01
802.3110.01
802.3110.01
802.3110.01
802:3110.01
802.3110.01
802.3110.01
802.3110.02
802.3110.01
802.3110.01
802.3110.01
802.3110.01

802.3110.01




Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

Ccls

Ccl8

c20

c21

Cc22

c23

C24
c25

C26

c28
Cc29
Cc31l

c32

C33

C34

C35

Cc36

c4l

Cc42

C43

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

ERIE
CC 470PF+-10%3X4R2000
CAPACITOR

VALVO 2222 63051 471
CC 1ONF+-10%100V5KR1200VIE
CERAMIC CAPACITOR

UNION CARB CK0O5BX103K

CE 470UF-10+50%16V12,5X20
ALUMINIUM CAPACITOR
ROEDERST EKR 00 FE 347 D
CE 1000UF-10+50%25V 17X25
ALUMINIUM CAPACITOR
ROEDERST. EKRO0JG410E

CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EKR470/40
TRIMMWERT / SELECTED

CC 4,7NF+-10%6X9R2000
CAPACITOR ‘

VALVO 2222 63051 472
CC 82NF+-10%50V5K1200VIEL
CERAMIC CAPACITOR

UNION CARB CKOS5BX823K

CE 470UF-10+50%40V15RDX25
ELECTROLYT CAPACITOR
ROEDERSTEI EKROOHG347G
TRIMMWERT / SELECTED
TRIMMWERT / SELECTED

CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EK470/40
CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EK470/40
CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EK470/40
CC 1UF+-10%50V7K1200VIEL
CAPACITOR

UNION CARB CK06BX105K

CC 100NF+-10%50V5K1200VIE
CAPACITOR

UNION CARB CKOS5BX104K

CE 470UF+-20%25V12,5X12,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS~471U
CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELRO EK470/40
CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO ER470/40
CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR '
ROEDERST ELKO EK470/40

cC

8737-100-COG-4, TNF=J

cCc

cc

CE

ccC

ccC

CE

CE

CE

cC

cc

CE

CE

CE

060.0971
087.6993
068.4060
565.8400
565.9513

087.0572

087.7102

084.5344

629.977¢

087.0572
087.0572
087.0572
084.5538
084.5350
803.0715
087.0572
087.0572

087.0572

ane 2R1T4

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01
802.3110.01

802.3110.01

802.3110.01

802.3110.01
802.3110.01
802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

N1 8A BL 2+



Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

cad
c45
C46
C50
c51
C52
C54
c55
c60
c61
c62
c70
C71
C72
C73
C74
c75
76

c77

cc lUF+*lO%SOV7Kl2OOVIEL
CAPACITOR

UNION CARB CKO6BX105K

cc lOONF+~lO%SOV5K12OOVIE
CAPACITOR

UNION CARB CKO5BX104K

CE 47OUF+-20%25Vl2,5X12,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS-471U
CcC 2,2NF+50—20%9HDK4000
CERAMIC CAPACITOR

VALVO 2222 655 53222

CE 470UF-10+50% 40V 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EXK470/40

CE 470UF-~10+50% 4Qv 15X30
ELECTROLYTIC CAPACITOR
ROEDERST ELKO EK470/40

cc lDNF~20+50%7X8R4000
CAPACITOR

VALVO 2222 63051 640511
CE 47UF-10+50% 40V 9%13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00 CB 247 ¢
CE 100UF-10+50% 40V 13x17 -
ELECTROLYTIC CAPACITOR
SIEMENS B41316-B7107-7

CK 330NF+-5%63V5RM MKT
CAPACITOR

WIMA MKS2/63/0,33UF /5%
CK 100NF+-5%63V5RM MKT
CAPACITOR

WIMA MKS/2/63/0,1UF /5%
cc lONF-ZO+50%7X8R4000
CAPACITOR

VALVO 2222 63051 640511
CE 22UF+~20%16V5RDX5RAD.A
ELECTROLYTIC CAPACITOR

NCC SRE 22UF/16V+-20%
CE 100UF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR
ROEDERST EK 00CB 310 D

CE 100UF+-20%25V RD8X9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-AlESS~101

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

NCC SRE 22UF/16V+-20%
CE 10UF+-20%35v RD5X5
ELECTROLYTIC CAPACITOR
NATION PAN ECE-AlVKS-100

CE 10UF+-20%35v RD5X5
ELECTROLYTIC CAPACITOR
NATION PAN ECE-A1VKS-100

CC 1OOPF+-2%4X5N750
CAPACITOR

VALVO 2222 678 58101

L=y

3

cc

cC

CE

CE

cc

CE

CE

CK

CK

cc

CE

084.5538
084.5350
803.0715
006.0502
087.0572
087.0572
087.7525
006.7142
022.7595
099.2969
099.2930
087.7525
358.6062
006.7165
803.0580
358.6062
803.0667

803.0667

CC 087.6906

802

802

802.

802

802

802.

802.

802,

[ee]
o
B

802.

802

802,

g802.

802.

802.

802.

802

802

.3110.01

.3110.01

3110.01

.3110.01

.3110.01

3110.01
3110.01

3110.01).

.3110.01

.3110.01

3110.01

.3110.01

3110.01

3110.01

3110.01

3110.01

3110.01

.3110.01

.3110.01




Kennzeichen

Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

Ccl1l00

Cci01

Ccloz2

Cl03

Cl04

Cl104

Cl05

C106

c107

Cc108

D70

Fl

Fl

F2

K30

L10

L20

CC 150NF+-10%100V K1200VI
CAPACITOR

UNION CARB CKO6BX154K

CC 10NF+-10%100VEK1200VIE
CERAMIC CAPACITOR

UNION CARB CKO5BX103K

CE 220UF-10+50%40v12,5X20
ALUMINIUM CAPACITOR

ROEDERST EXKROOFE322G

CC 1ONF+-10%100V5K1200VIE
CERAMIC CAPACITOR

UNION CARB CKO5BX103K

CE 220UF-10+50%40V12,5K20
ALUMINIUM CAPACITOR

ROEDERST EKROOFE322G

CC 1ONF-20+50%7X8R4000
CAPACITOR

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

VALVO 2222 63051 640511
CE 47UF-10+50% 40V 13X17
ELECTROLYTIC CAPACITOR
ROEDERST ELKOEKU47/40

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

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

2222 63051 640511

VALVO

BL CD4013BE 2XD- FLIPFL
FLIPFLOP

RCA CD4013BE

§S SCHMELZS.T2 D DIN41571

NUR VAR : 02
FUSE .
WICKMANN T2D DIN 41571 TRO]

SS SCHMELZS.T4 D DIN41571

NUR VAR : 32

FUSE

WICKMANN T4D DIN 41571 TRO]
SS SCHMEL2S.T16 5X20

FUSE

SCHURTER 001.2516

SN 12V 1XUM AG/AU 1A 30W
RELAY 12V
SIEMENS v23101-A6-A101
LD STROMKOMP.-DROSSEL

CHORE

LU DREIFACHDROSSEL

TOROIDAL CORE CHOKE

VAC ZKB610-145~-51-M2

D3

D3

D3

cC 060.1161
CC 068.4060

565.9494
CC 068.4060
565.9494
CC 087.7525
CC 087.7525
CE 247.4991
CE 247.4991

CC 087.7525

BL 086.7021
SS 020.7546
SS 020.7600
332.3789

803.0673

802.2795
803.0609

RN 2RT4

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01
802.3110.01

N1 SA

BL 4+



Kennzeichen
Component No.

Benennung/Beschreibung

Sachnummer

enthalten in

WIRE-WRAP PIN
BERG NR. 75 403-001

Designation Stock No. contained in

L2l LD SPEICHERDR.IOOUH 5a 803.0444 802.3110.01
CHORE
VAC ZKB419/205“51~HZ

L22 LD 9UH BEI 6 2 0,012 oM LD 026.482¢ 802.3110.01
CHORE
SIEMENS B8211-B~C22

L30 LD 25UH BEI 3 A 0,046 omM LD 026.4849 802.3110.01
CHOKE
SIEMENS B82111-B-C24 :

L32 LD UKW~DR.Z=750 OHM 50MHZ LD 026.4578 802.3110.01
CHOKE
VALVO 431202036641

L40 LD 25UH BEI 3 A 0,046 ouM LD 026.4849 802.3110.01
CHOKE
SIEMENS B82111~-B~C24 : _

L42 LD UKW-DR.Z=750 OHM 50MHZ LD 026.4578g 802.3110.01
CHORE
VALVO 431202036641

L50 LD 25UH BEI 3 A 0,046 OHM LD 026.4849 802.3110.01
CHOKE
SIEMENS B82111-B-C24

L52 LD UKW~DR.Z=750 OHM 50MHZ LD 026.4578 802.3110.01
CHOKE
VALVO 431202036641

L60 LD URW-DR.Z=75( OHM 50MHZ, LD 026.4578 802.3110.01
CHOKE
VALVO 431202036641

N1 BO UC2840g 0A2 SCH.REGL 374.9904 802.3110.01
REG.PULSE-WIDTH MODULATOR

: UNITRODE - UC28400

N30 BO S13152v +15V2A0 VREGL 803.0615 802.3110.01
VOLTAGE REGULATOR

. SANKEN SI-3152v ‘

N4O BO S13152v +15V2A0 VREGL 803.0615 802.3110.01
VOLTAGE REGULATOR '
SANKEN SI-3152v

N50 BO UA723C ADJOALl VREGL BO 009.0190 802.3110.01
VOLTAGE REGULATOR o
NSC LM723CN

N60 BO LM7812cT +12V1AQ0 VREGL BO 344.9643 802.3110.01
VOLTAGE REGULATOR
NSC LM7812¢CT

N70 BO CA3240AE 2XMOS OPAMP 302.7040 802.3110.01
OPERATIONAL AMPLIFIER
RCA CA3240AE

N71 BO CA3240AFE 2XMOS OPAMP 302.7040 802.3110.01
OPERATIONAL AMPLIFIER
RCA CA3240AE

Pl VL WIRE-WRAP PIN VL 088.,4507 802.3110.01

o WIRE~-WRAP PIN
o BERG NR. 75 403-001
b2 VL WIRE-WRAP PIN VL 088.4507 802.3110.01




Sachnummer

enthalten in

RESISTOR
DRALORIC

sMa0207/7,5K-F=D

£ o T A

Kennzeichen Benennung/Beschreibung
Component No. Designation Stock No. contained in
P3 VL WIRE-WRAP PIN VL 088.4507 802.3110.01
WIRE-WRAP PIN :
BERG NR. 75 403-001
Pé FP INDIREKT.STECKERL. 36P. FP 242.3600 802.3110.01
PIN CONNECTOR
BERG 75160~102-36
P5 FP INDIREKT.STECKERL.36P. FP 242.3600 802.3110.01
PIN CONNECTOR
BERG 75160-102-36
P6 FP INDIREKT.STECKERL.36P. FP 242.3600 802.3110.01
PIN CONNECTOR
BERG 75160-102-36
2X3POL/PINS
P7 VL WIRE~WRAP PIN VL 088.4507 802.3110.01
WIRE-WRAP PIN .
BERG NR. 75 403-001
P71 VL WIRE-WRAP PIN VL 088.4507 802.3110.01
WIRE~-WRAP PIN
BERG NR. 75 403-001
P73 VL WIRE-WRAP PIN VL 088.4507 802.3110.01
WIRE-WRAP PIN
: BERG NR. 75 403-001
P80 VI, WIRE~WRAP PIN VL 088.4507 802.3110.01
WIRE~-WRAP PIN
BERG NR. 75 403-001
R1 RL 0,35W 1,50KOHM+~-1%TK50 RL 083.0732 802.3110.01
RESISTOR . '
DRALORIC SMA0207/1,50KR-F=D :
R2 RL 0,35W 3,24KOHM+-1%TK50 RL 082.6843 802.3110.01
RESISTOR
DRALORIC SMAQ207/3,24R~F~-D
R3 RL 0,35W 1,74KOHM+~-1%TK50 RL 083.0784 8§02.3110.01
RESISTOR
DRALORIC SMA0207/1,74R-F~D
R4 RL 0,35W 604 OHM+-1%TK50 RL 082.2425 802.3110.01
RESISTOR
DRALORIC SMA/207/6040HM~F-~C '
R5 RL 0,35W 10,0KOHM+~-1%TK50 RL 083.1297 802.3110.01
RESISTOR
DRALORIC SMAQ0207/10K-F-D
R6 TRIMMWERT / SELECTED . 802.3110.01
R7 RL 0,35W 4,75KOHM+-1%TK50 RL 083.1097 802.3110.01
RESISTOR
DRALORIC SMA0207/4,75K-F~-D '
RE RL 0,35W 4,75KOHM+~1%TK50 RL 083.1097 802.3110.01
RESISTOR
DRALORIC SMA0207/4,75K~F~D
RY RL 0,35W 169 KOHM+-1%TK50 RL 083.2164 802.3110.01
RESISTOR
DRALORIC SMA/207/169K-F-C
R10 TRIMMWERT / SELECTED 802.3110.01
R11 RL 0,35W 7,50KOHM+-1%TK50 RL 083.1197 802.3110.01

"

[l N ™Y £ e



Kennzeichen
Component No.

Benennung/Beschreibung

Sachnummer

enthalten in

RESISTOR

DRALORIC SMA0207/1, 21K-F-D

Designation Stock No. contained in

R12 RS O,SWlOKOHM+~10%lOX10X5 RS 247.7526 802.3110.01
CERMET POTENTIOMETER T
BOURNS 3386X1-103

R13 RL 0,35W 10,0 OHM+=-1%TK50 RL 082.8852 802.3110.01
RESISTOR
DRALCRIC SMA0207/lOOHM-FmD

BIS/TO

rR17

R18 RL 0,35w 4, 75KOHM+~1%TK5( RL 083.1097 802.3110.01
RESISTOR
DRALORIC" SMA0207/4,75K“F~D

R19 RJ 2W 5,6 OHM+-5% 803.0480 802.3110.01
METALOXID RESISTOR
RESISTA WKS 5,6 OHM 5%

R20 RJ 1w 18 OHM+-5%TK200 451.5055 802.3110.01
RESISTOR
RESISTA 180OHM+~5% TR200

R22 RD 0,8w 47 MIOHM+-3% RD 069.1458 802.3110.01
WIRE-WOUND RESISTOR
SAGE 1000s8/0, 040uM /3%

R50 RD 2.4W 100 oHM +-3% RD 080.0377 802.3110.01
WIRE-WOUND RESISTOR
SAGE 1200S8/1000HM/ 35

R51 RL 0,35Ww LKOHM+-1%TK5( RL 082.2160 802.3110.01
RESISTOR
DRALORIC SMAQ207/1K~F-C

R52 RL 0,35w 3, 92KOHM+~1%TK50 RL 083.1039 802.3110.01
RESISTOR .

. RESISTA MK2

R53 RL 0,35w 2,21KOHM+~1%TK50 RL 082.2477 802.3110.01
RESISTOR
DRALORIC SMA 0207/2,21K~F~:

R54 RL 0,35W 56,2 OHM+-1%TK50 RL 082.9571 802.3110.01
RESISTOR .
DRALORIC SMAO207/56,ZQHM~F~D

R55 RL 0,35W 3, 32KOHM+~1%TK50 RL 083.0990 802.3110.01
RESISTOR
DRALORIC SMAO207/3,32K~F—D

R56 - RS O,5WlKOHM+~lD%lOXlOX5 RS 247.5917 802.3110.01
CERMET POTENTIOMETER
BOURNS 3386X~-1-102

R57 RL 0, 35w 1RKOHM+-1%TK50 RL 082.2160 802.3110.01
RESISTOR .
DRALORIC SMAQO207/1K~F~C

R70 RL 0, 35w 1,27KOHM+~1%TK50 RL 082.2490 802.3110.01
RESISTOR
DRALORIC SMa 0207/1,27K—F”: :

R71 RL 0,35w 1KOHM+~1%TK50 RL 082.2160 802.3110.01
RESISTOR
DRALORIC SMAQ207/1K~F-C

I R73 RL 0, 35W 1, 37ROHM+~1%TK50 RL 083.0690 802.3110.01
) RESISTOR

DRALORIC SMA0207/1,37K~F“D

R74 RL 0, 35w 1,21KOHM+=-1%TK50 RL 083.0655 802.3110.01




Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

R76

R77

R78

R79

RB2

R83

R84

R86

RB7

R88

R89

RS0

RO1

R92

R100

R101

R102
R103

R104

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

Mo ood WA TY

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

20, OKOHM+~1$TK50

SMA/207/20K-F~C
29, 4ROBEM+~-1%TK50

SMAQ0207/29,4K~-F=-C
28, TROEM+-1%TK50

SMA/207/28,7K--FC
1,33ROEM+-1%TK50

SMAQ0207/1,33K-F-D
806 OHM+-1%TK50

SMAQ0207/8060HM~-F-1]
1KOHM+-1%TK50

SMAQ0207/1K-F-C
10, OROHM+-1%TK50

SMAQ0207/10K-F-D
511 OHM+-1%TK50

SMAQ0207/5110HM=-F~1
IKOHM+~1%TK50

SMA0207/1K-F~C
10, 0OKOHM+-1%TK50

SMAQ0207/10K~-F-D
100KROHM+~-1%TK50

SMA0207/100K-F~C
2, 05KOHM+~-1%TK50

SMA0207/2,05K~F=D
3, 16KOHM+-1%TK50

SMA0207/3,16K~F~D
3, 16KOHM+-1%TK50

SMA0207/3,16K-F-D
105 RKOHM+-1%TK50

SMAQ0207/105K-F~C
41, 2ROHM+-1%TK50

SMAQ207/41,2K-F~C

TRIMMWERT / SELECTED

RL 0,35W
RESISTOR
DRALORIC

475 OHM+-1%TK50

SMA0207/4750HM~F -1

RL 0,35W5,11KOHM+~0,1%T25

RESISTOR
DRALORIC

SMAQ0207

<7

RL 083.1522
RL 083.1622
RL 083.1616
RL 083.0684
RL. 083.0555
RL 082.2160
RL 083.1297
RL 083.0426
RL 082.2160
RL 083.1297
RL 082.1764
RL 083.0832
RL 083.
RL 083.0984
RL 083.2029

RL 082.2319

RL 083.0390

RL 084.2500

0984 -

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

8§02.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01

802.3110.01
802.3110.01

802.3110.01




WD mite NUCHLE VO

Kennzeichen

Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

R105
R106
R107
R113
" R114

R116

Sl

V2

BIS/TO
Vé
v7

V8
VS
V10
Vil

BIS/TO
V1é
\e

RL O,35W4,75KOHM+“O,1%T25
RESISTOR

DRALORIC SMA/207/4 ,75K-B-E
RL O,35W4,75KOHM+~O,1%T25
RESISTOR

DRALORIC SMA/207/4,75K-B~E
RL O,35W4,87KOHM+~O,1%T25
RESISTOR

DRALORIC SMAQD207

RL 0,35W 931 OHM+-1%TK50
RESISTOR

DRALORIC SMAQ207/9310HM-F~]
RL 0,35w 9, 76KOHM+-1%TK50
RESISTOR

DRALORIC SMA0207/9,76K~F-D
RL 0,35wW 226 KOHM+~1%TK50
RESISTOR
DRALORIC SMAQ0207/226K~F-C
FR SPANNUNGSWAEHLER M.S1I
VOLTAGE SELECTOR

SCHURTER R&S-ZCHNG.803.089

ZM TRAFOEINHEIT
TRANSFORMER UNIT
LU SCHALTTRAFO
TRANSFORMER

AR BCYS59IX NPN 45v 200MA
TRANSISTOR
SIEMENS

AM BUZzZ21
POWER MOSFET
SIEMENS BUZ21

BCYS91X
N 100V PMOSF

AE IN5655AJAN 70V1
SUPPRESSOR DIODE
SIEMENS =~ 1IN5655A JAN

AG BYW29/150 GL 150V 7AQ
RECTIFIER

VALVO BYW29/150

AK BCY79IX PNP 45V 200Ma
TRANSISTOR

SIEMENS BCY791X

AK 2N2222A NPN 40V 800Ma
TRANSISTOR
VALVO

AG BYV21/45
RECTIFIER
VALVO

SUPPR

2N2222a
SGL 45V 25a0

BYV21/45
AG BYW29/150

RECTIFIER
VALVO

GL 150V 7A0
BYW29/150

WY

RL

RL

RL

RL

RL

RL

AG

AK

AK

AG

084.2445
084.2445
084.2468
083.0590
083.1280

083.2287
803.0896
802.3091
802.2808

010.5163

645.7300

580.9091
300.6799
010.3777
010.5405

803.0473

300.6799

802.3110.01
802.3110.01
802.3110.01
802.3110.01
802.3110.01

802.3110.01

802.3110.01
802.3110.01

802.3110.01

802.3110.01
802.3110.01
802.3110.01

802.3110.01

802.3110.01




Kennzeichen

Benennung/Beschreibung

enthalten in

TEXAS INST 1N4448 GEGURTET

AN N o oem oA

Sachnummer
Component No. Designation Stock No. contained in
v20 AG BYS28-90 2GL 90V 12A5 803.0638 802.3110.01
RECTIFIER
SIEMENS BYS28-90 v
V30 AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01
RECTIFIER-
VALVO BYV 29/500
V3l AG BYV29/500 GL 500V 7a4 803.0896 802.3110.01
RECTIFIER
VALVO BYV 29/500
V32 AD 1N&448 75V 0,15A UDI AD 012.0700 802.3110.01
DIODE )
TEXAS INST 1N4448 GEGURTET
V4o AG BYV28/500 GL 500V 7A4 803.0996 802.3110.01
RECTIFIER
VALVO BYV 29/500
Vil AG BYV29/500 GL 500V 7A4 B03.0996 802.3110.01
RECTIFIER
VALVO BYV 29/500
V50 AG BYV29/500 GL 500V 7a4 803.0996 802.3110.01
RECTIFIER
VALVO BYV 29/500
V51l AG BYV29/500 GL 500V 7A4 803.0996 802.3110.01
RECTIFIER
VALVO BYV 29/500
V52 AD 1N4448 75V 0,1%A UDI AD 012.0700 802.3110.01
DIODE
TEXAS INST 1N4448 GEGURTET
V53 AE BZX79/CeV8 0,5W 2-DI AE 012.2478 802.3110.01
ZENER DIODE '
VALVO BZX79/C6V8
V54 AL BDT92 PNP 60V 10A0 B03.0650 802.3110.01
TRANSISTOR . ‘
VALVO BDT 92
V55 AK BCYS59IX NPN 45V 200MA AR 010.5163 802.3110.01
TRANSISTOR
SIEMENS BCYH9IX
v5e AE UZ4736 36V 5.0W Z-DI 803.0467 802.3110.01
ZENER DIODE
UNITRODE Uz4736
veo AG 1N4007 GL1000V 1Aa0 AG 013.0310 802.3110.01
RECTIFIER
AEG-TELEF 1N4007
v70 AE BZX79/B5V6 0,5wW z-DI AE 012.5254 802.3110.01
ZENER DICDE
VALVO BZX79/B5V6
v71 AD 1N4448 75v 0,15A UDI AD 012.0700 802.3110.01
DIODE
TEXAS INST 1N4448 GEGURTET
v72 AE BZX79/C4V7 0,5W Z-DI AE 012.2432 802.3110.01
ZENER DIODE .
VALVO BZX79/C4V7 :
v73 AE BZX55/B5V1 0,5W Z-DI AE 262.5837 802.3110.01
ZENER DIODE
VALVO BZX55/B5V1
veo AD 1N4448 75V (0,15A UDI AD 012.0700 802.3110.01
DIODE

LR e A



yns alle Rachte vor

Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

V81
Va2
V83
v8a
V86
ve7
V88
V100
W49

W50

W51
X3

BIS/TO
X6
X20

X30
x4o:
X50
X60

X70

' TEXAS INST 1N4448 GEGURTET

AD 1N4448
DIODE
TEXAS INST 1N4448 GEGURTET
AD 1N4448 75V 0,15Aa UDI
DIODE

TEXAS INST 1N4448 GEGURTET
AE BZX78/C4V7 0,5W z-DI
ZENER DIODE

VALVO BZX79/C4V7

AK BCYS59IX NPN 45V 200MA
TRANSISTOR

SIEMENS BCY591X

AE BZX79/C5V1 0,5W Z-DI
ZENER DIODE
VALVO

AD 1N4448
DIODE

75V 0,15Aa UDI

BZX738/C5V1
75V 0,15A UDI

AE BZX55/B4V7
ZENER DIODE
INTERMETAL ZPD4,7+-2,5%
AG MBR2540 SGL 40V 25A0
RECTIFIER
MOTOROLA

0,5W z-DI

MBR2540 M.ZUBEHOE]

DX KABEL (W49)
CABLE (W49)
DX KABEL (WS0)
CABLE (W50)
DX KABEL (W51)
CABLE (W51)

FP KURZSCHL.BUCHSE OFFEN
SHORTING PLUG
BERG 76264-101

FV FLACHSTECKER GR4,8X0,8
PLUG

VOGT&CO 3826 MS/0,8 VERZI]
FV FLACHSTECKER 2,8X0,8
FLAT PLUG 2,8X0,8
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Kennzeichen
Component No.

Benennung/Beschreibung
Designation

Sachnummer
Stock No.

enthalten in
contained in

X71

X80
X100

X101

21
z2
z3
26

BIS/TO
Zl4

FV FLACHSTECKER 2,8X0,8
FLAT PLUG 2,8X0,8

VOGT 3775A/0,8/MS-818
FV FLACHSTECKER 2,8X0,8
FLAT PLUG 2,8X0,8

VOGT 3775A/0,8/M8~-S18
FP KURZSCHL.BUCHSE OFFEN
SHORTING PLUG

BERG 76264-101

VK RAENDELKL.ISOL.ROT
KNURLED CLAMP

ELMA BV 42267

VK RAENDELKL.ISOL.BLAU
KNURLED CLAMP

ELMA BV 42270

FN NETZST.M.FILTER 3A
MAINS SUPPLY-FILTER
CORCOM 3EF2

LD FILTER 3NF 25A 10MHZ
FILTER

ERIE 1204-050

LD FILTER 3NF 25A 10MHZ
FILTER

ERIE 1204-050

LD 5MHZ/20DB 10A

CHCKE

ERIE R&S~ZCHNG.453.4404

FV 279.1998
FV 279.1998
FP 342.1895
VK 219.5300

VR 219.5339

803.0938
LD 453.7110
LD 453.7110

LD 453.4404

802.3110.01,

802.3110.01

802.3110.01

802.3004
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5 Service Manual for Digital Unit
(See circult diagram 802.45717 5 and block diagram)

5.1 Function Description

The module comprises a complete processor with several special
digital function groups. The processor is the central control and
arithmetic unit of the instrument. It controls the complete hard-
ware, can respond to certain peripheral events, controls simple
and complex test sequences and carries out various calculations.

The digital unit contains its own 16~bit data bus and its own
20-bit address bus.

Fig. 5-1 shows the block diagram of the digital unit with the
most important data and control lines where a 1ink may consist of
several signal lines.

Further units are also present on the module (RF counter, AF

counter, A/D converter) whose functions are closely associated
with the digital unit. :

802.4517.02 5.1 E~1
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5.1.1 CPU

A CPU of type 80186 is used. This 16-bit CPU uses an external
clock of 10 MHz; the system clock is then 5 MHz.

The CPU has certain special features which are described below:

a) Bug interface

In addition to a number of control and status lines leading to
and from the bus interface, this unit generates the most sig-
nificant 4 address bits on special lines. The least signifi-~
cant 16 address bits are available on a common bus in multi-
plex mode with the 16 data bits. It is therefore necessary to
temporarily store the least significant 16 address bits in an
external bus interface (see Section 5.1.2).

b} Chip select logic

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

A differentiation must be made between the memory and periphe-
ral selection outputs. Seven selection outputs are available
for driving peripheral modules. The CPU can be programmed for
memory mapped or separate I/0 area organization. The I/0 area
organization is used in this instrument. The peripheral selec-
tion outputs drive the I/0 modules, the timer array, the A/D
converter and the divider.

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

802.4517.02 5.3 E~-1



¢) Timer unit

This unit contains 3 programmable timer/counter functions
which may operate separately or as a group.

Timers 0 and 1 have external inputs and outputs. Timer 0 pro-
vides the gate time for the RF counter and timer 1 the gate
time for the AF counter. These gate times can only be genera-
ted using an external reference clock of 500 MHz provided by
the timer array. ‘

Timer 2 is only used internally as the real-time clock of the
system. It causes an inteynal interrupt every 10 ms which in-
crements the clock.

d) Imnterrupt unit

The interrupt unit contains an interrupt controller with a
non-~maskable input (NMI) and four maskable inputs (INT® to
INT3). The NMI input is connected to the power-fail circuit.
An interrupt 1is generated as soon as the operating voltage
drops below a defined value and measures for data protection
are initiated (see Section 5.71.11).

The priority of inputs INT@® to INT3 can be selected. Since
their number would be insufficient for the instrument, input
INT@ is expanded into six interrupt inputs using an external
interrupt extension (see Section 5.1.7}.

Examples of interrupt generators:
rotary pulse generator (spinwheel), keyboard, IEC bus, Centro-
nics interface.
e) DMA unit
The DMA unit enables the fastest possible data transfer with

peripheral units. This transmission mode is used together with
the IEC bus.

5.7.2 Bug Interface

Since the microprocessor activates data and addresses in multi-
plex mode, it is necessary to store the addresses temporarily.
Addresses A® to Al18 are loaded into intermediate memories. The
control pulse regquired (ALE) is provided directly by the micro-
processor.

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

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

871
o
e
=
]
s
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5.1.3 Address Decoder

The address decoder is responsible for selection of the various
address areas of the complete memory. The input is provided by
the CPU with certain address lines and lines from the chip select
logic. A further signal (BHE) can be used by the CPU to trigger
individual bytes from the memory with 16-bit word organization.
The decoder provides single signals at the output with which the
individual memory areas can be directly selected.

5.1.4 RAM

The RAM of the digital unit has a capacity of 16 Kbyte and is
divided into 16%x8 Rbit. Static CMOS-RAMs are used. These low
power types enable battery back-up when the power supply is
switched off or if it fails. For this reason, the RAM has its own
power supply which is automatically switched over in the powey
failure circuit (see Section 5.1.11).

5.1.5 EPROM

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

802.4517.02 5.5 E-1



5.1.6 I/0 Port

This function unit is used to trigger and scan peripheral units.
The link to the microprocessor consists of the common data bus,
control signals from the CPU and triggering via the address de-
coder. The I/0 data transmission is implemented in different
ways. Most of I/0 lines are provided by the programmable port
chips D17 and D18.

D17 is programmed as a pure output port with 25 output signals
which are mainly used as strobe signals for controlling a series
of peripheral shift registers. This port also provides the serial
data line DO-L and the associated clock line CPS-L.

D18 is programmed to service 12 outputs and 12 inputs. The out-
puts also include a number of strobe lines, the serial data line
DO-S8 and the associated clock line CPS-S5. Data from peripheral
modules can be read in via the inputs.

The port chips D45 and D46 represent a pure output port which
provides further strobe and control lines and controls the A/D
converter.

517 Interrupt Extension

It is necessary to extend the CPU-internal interrupt controller
since the number of peripheral mocdules which require an interrupt
is larger than the number of CPU interrupt inputs.

An interrupt expander with six inputs 1is therefore connected
prior to the CPU interrupt line INTOD.

Fig. 5-2 shows the block diagram of the circuit.

802.4517.02 5.6 E-1
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i Shift register < 110 port

Fig. 5-2 Interrupt extension

The additional interrupt lines INT! to INTE are connected to a
common point via a wired-OR link with serial, intermediate swit-
ches; the lines are taken to the interrupt line INT@. The switch-
es are normally closed. If an interrupt is requested via one of
the lines INT! to INT6, the CPU starts the interrupt program and
a polling sequence. A serial shift register is accessed via the
I/0 port which in turn accesses the interrupt switches. The in-
terrupt program first causes all switches to open. Signal INT®
becomes inactive. The switches are then closed in seguence. The
source of interrupt is identified as soon as signal INT® at the
CPU interrupt input becomes active again and the program can ser-
vice the actual interrupt request,

The shift register (D33) is controlled by the I/0 ports with the
following signals:

CpPS-8 | Clock line
DO-8 Data line
HPFC Strobe line

The switches (D36, D38) are analog switches.
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5.1.8 Timer Array

The timer array consists of a single chip. It contains 5 inde-
pendent timers which can be programmed as clocks, counters or
pulse generators. Data exchange with the CPU takes place via the
common data bus, additional control lines control the chip. The
timer array also provides a 500-Hz reference clock to generate
the gate times in the CPU-internal timers.

Summary of assignment, use and operating modes of the timers:

Timer Operating mode Use
3 Counter Evaluation of AF counter
4 Counter Evaluation of AF counter
5 Counter Evaluation of RF counter
& Divider Control of frequency generator 1
7 Divider Control of freguency generator 2
5.1.9 Frequency Generators

Two identical frequency generator circuits are present in the di-
gital wunit whose output signal 1is required to generate pro-
grammable sinewave frequencies. The output signal ist first ex-
tended in a monostable flip-flop and then passed on at a lower
level to suppress interferences.

Each frequency generator consists of an intermediate memory, an
adder, an input memory and a programmable decrementer.

Timer 6 assumes the function of the decrementer for generator 1.
Timer 7 assumes the function of the decrementer for generator 2.
"The generator numbers are as follows:

+ Generator 1 (D20 to D23)
+ Generator 2 (D25 to DZ28)

802.4517.02 5.8 E-1



5.1.10 Keyboard Interface

The interface comprises a 10x8 matrix with the keys located at
the points of intersection. The 10 columns of the matriz are
linked to an output port (D29, D30}, the 8 rows to an input port
(D31). Both ports are linked to the CPU via the data bus. In add-
ition, selection lines and read or write lines lead to the two
ports. A pressed key triggers an interrupt and the associated in-
terrupt program then applies a test bit to all 10 rows in succes—
sion and polls the input port. In this manner, the point of in-
tersection in the matrix at which a key was pressed can be deter~
mined.

Bal.11 Power-Fail Circuit

The power-fail circuit receives an active power-fail signal as
soon as the monitored supply voltage drops below a critical value
and then triggers an interrupt. The CPU then carries out a save
routine and transmits a signal to the power~fail circuit follGw-
ing the last access to the RAM. The RAM supply is then switched
over to the battery and the RAMs are transferred to low power
mode. The power-fail signal enters the inactive status when the
instrument is switched on and the critical value of the supply
voltage has been exceeded. The circuit then triggers a system re-
set and subsequently switches over the RAM supply from the batte-
ry to the power pack. The control signal CSRB for low power mode
of the RAMs is cancelled at the same time.

POWE AN, X

NMIE .
S0us..ims | - <07V
CSRB ;———-"~—- -
v10 Relay
turns on change over
Voy = Vosy 'ﬁ Vou = Yaary

RAM supply

Sequence following transition of signal POWFALL from High to Low.

BOWFALL g »
ﬁg‘g‘ “""""‘""‘“’““"‘\:—-—n 100....150ms ~7‘f
¥ v
RESET / \
‘ Vey = V, E Vey = V,
RAM supply BY BATS U Sy
£SRA yd

Sequence following transition of signal POWFAIL from Low to High.
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5.1.12 A/D Converter Unit

The A/D converter unit consists of the A/D converter and a refe-
rence voltage source used as the system reference (see Fig. 5-3).

e s s s s s s s s oo s oo 10 CONVETFRF L
soffware

Input volfage

/A m\\ \\\
ter + Com-"
converfer CU”VQ;/ =) pari@}‘m“

o

16,000V

Reference source
Fig. 5-3 Block diagram of the A/D converter unit

5.1.12.1 Reference Source

The reference source is designed using a temperature-compensated
reference diode buffered via an operational amplifier. The vol-

tage should be 10.000 V %21 mV and can be set exactly using a
trimmer.
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5.1.12.2 BA/D Converter

The A/D converter is used for digital acquisition of several ana-
log variables and operates according to the principle of succes-
sive approximation.

Apart from the hardware, the A/D converter alsoc contains a soft-
ware program which drives the D/A converter with a 10-bit binary
value during conversion of the applied input voltage. The D/A
converter outputs a proportional current which ig then converted
into a proportional negative voltage by an inverting I/V conver-
ter. This voltage and the positive input voltage are applied to a
comparator via a summation point.

If the load-independent voltage Vo=0 and the comparator output
is High, the input voltage is higher than the voltage at the /v
converter output. This means that the D/A converter has been
driven by the software with a binary value which is too small.

The program can supply the D/A converter with a more accurate bi-
nary value, however, since the software polls the comparator and
has thus access to the result of the comparison. The final result
is obtained after 10 such steps.

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

5.1.13 RF Counter
(See Fig. 5-4)

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

A test is made whether the undivided signal or the signal divided
by 4 is to be applied to the divider chain: the signal divided by
4 is first measured with a resolution of 10 kHz; the signal is
measured without the predivider if the freguency is below
400 MHz, otherwise the divider remains connected.

802.4517.02 5.11 E~1
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5.1.714 AF Counter

The AF counter counts frequencies in the range from 10 Hz to
500 kHz. The signal to be counted is first amplified and then
applied to two comparators. The reference signal of the compara-
tors is then obtained from the positive and negative peak values
of the counted signal. The output signals are applied to a clock~
edge-controlled flip~flop with reset and then processed further
in a special timer chip.

The advantage of this comparator control by a reference sgignal
which depends on the amplitude of the input signal is the excel-
lent processing even of noisy signals, as shown in Figs. 5-5 to
5-7.

Fig. 5-5 Noisy input signal of comparators with reference
voltage indicated

g |
Fig. 5-6 Output signal of comparators with phase jitter

-<

g |

Fig. 5-7 Output signal of the flip-flop without phase jitter
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5.2 Testing and A&justment

5.2.1 Testing the A/D Converter Unit

The signal ground (SIGGND) must be connected to the main ground
(GND) . The plug-in jumper X75 must be inserted when operating the
digital unit.

5.2.1.1 Reference Source

Measure the reference voltage against the signal ground
(%¥1.A,B31) at test point P12 using a voltmeter. The voltage
should be +10.000 V 1 mV and can be adjusted if necessary using
rR109.

5.2.1.2 A/D Converter

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

Apply a test voltage V¢ to the signal input (MESSDC) (plug
¥1.A31 and test point P10) referred to the signal ground SIGGND
(plug X1.A,B30). Vary the test voltage V¢ such that the voltage
range {(see following table) associated with the ¥ value is passed
through. -

The TTL level at pin 7 of comparator N102 must change from High
to Low if V¢ 1is changed to higher values. The comparator vol-
tage V¢ associated with the changeover point must be within the
tolerance associated with the ¥ value.

The following table lists examples for three different X values:

Tolerance within which the
comparator changes from
High to Low

¥ value
Vi
Lower limit Upper limit
0 =240 mV =160 mV
512 +4.,990 V +5.,290 V
1023 +10.190 Vv +10.750 Vv
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5.3 Troubleshooting

Are the supply voltages

+5 V and Vpy
present ?

f No
Yes |

Is the 5-MHz system
clock present ?
(CPU, D1 pin 56)

Ei

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

N
No
Yes

Check power-fail
circuit. Signals
Vguyr CSRB, RESET
present ?

No
Yes

Are blocking CPU
signals at active
level ? (e.qg.
DMA, interrupt)

Yes
Ko

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

No
Yes

Continue trouble-
shooting with logic
analyzer, emulator,
oscilloscope.

802.4517.02

Test power pack and
leads.

Iz external 10-MHz
clock applied 2
(connector ¥%7)

No
Yes

Check clock
source and
leads..

Insert plug=-in jumpers.

Eliminate level error
or check interrupt ex-
tension logic.

Check bus driver and
address decoder.

Check CPU (D1)
and replace if
necessary.

E-1



|

A

|

power-Ffall cireouit
faulty.

Is the signal
POWFAIL correct 7

: ' No
Yes

Is the signal RES
correct ?

‘ No
Yes

Is the signal RESET
correct ?

No
Yes

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

e

802.4517.02

POWFAIL signal
line and power
pack.

Check D47, D48 and
their circuitry.

Check RES and RESET
lines. Are both lines
QK ?

+ Eliminate

Mo Fault.
Yes i -

Check CPU (D1) and
replace if necessary.

B 1
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c10
c17
20

c28

CK 10ONF+-5%63VERM MKT
CAPACITOR

CC 1ONF=20+50%7X8RA000
CAPACITOR

CK YOONF+-5%B83VERM MKT
CAPACITOR

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

CE 10UF =10+50% 63V 9X13
ELECTROLYTIC CAPACITOR

CK 100NF+~5%63VSRM MKT

CAPACITOR

CK T00NF+-5%63VERM MKT
CAPACITOR

CC TONF~20+50%7X8R4000
CAPACITOR

CK  1OONF+-B%63VSRM MKT
CAPACITOR

CE 2,2UF-10+50% 63V  9X13
ELECTROLYTIC CAPACITOR

CK  1OONF+~5%63VERM MKT
CAPACITOR

CC 1ONF=20+50%7X8R4000
CAPACITOR

CK  10ONF+-5%63VSRM MKT
CAPACITOR

CK TOONF+=5%63VERM MKT
CAPACITOR .

CC 1ONF-20+50%7X8R4000
CAPACITOR

CC 1ONF=20+50%7X8R4A000
CAPACITOR

CC 100PF+-2%4XEN750
CAPACITOR

CC INF+=10%83V K2000
CERAMIC CAPACITOR

CC 1ONF-20+50%7X8R4000
CAPACITOR

CC TONF~20+50%7X8R4000
CAPACITOR

CC 1ONF=20+50%7X8R4000
CAPACITOR

CC 100PF+-2%4XENTE0
CAPACITOR

CC INF+~10%B3V K2000
CERAMIC CAPACITOR

CC 10ONF=-20+50%7XBR4000
CAPACITOR

CE 2200UF-10+50%6 , 3V12X30
ELECTROLYTIC CAPAITOR

CE 2200UF~10+50%6, 3V12X30
ELECTROLYTIC CAPAITOR

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

CE 22UF~-10+50% 63V 9X13
ELECTROLYTIC CAPACITOR

CK  1OONF+-5%63V5RM MKT
CAPACITOR

CC INF+=-10%63V K2000
CERAMIC CAPACITOR

CE 2200UF~10+50%6, 3V12X30
ELECTROLYTIC CAPAITOR

CE 2200UF-10+50%6, 3V12X30
ELECTROLYTIC CAPAITOR

CK  100NF+~5%63VSRM MKT
CAPACITOR

CC INF+=-10%63V K2000
CERAMIC CAPACITOR

CC INF+=~10%63V K2000
CERAMIC CAPACITOR

CK TOONF+-5%B3VERM MKT
CAPACITOR

CC INF+=-10%63V K2000
CERAMIC CAPACITOR

CE 22UF=-10+50% 63V 9X13
ELECTROLYTIC CAPACITOR

CK 100NF+-5%63VERM MKT
CAPACITOR

CK
ceC
CK
cC
CE
CK
CK
cc
CK
CE
CK
cC
CK

CK

WIMA
VALVO
WIMA
VALVO
ROEDERST
WINA
WIMA
VALVO
WIMA
ROEDERST
WIMA
VALVD
WIMA
WIMA
VALVO
VALVD
VALVQO
VALVO
VALVO
VALVO
VALVO
VALVD
VALVO
VALVOD
SIEMENS
SIEMENS
ROEDERST
ROEDERST
WIMA
VALVO
STEMENS
STEMENS
WIMA
VALVO
VALVO
WIMA
VALVO
ROEDERST
WIMA

MKS/2/63/0, 1UF /5%
2222 63051 64051103
WKS/2/68/0, 1UF /5%
2222 63051 64051103
ELKOEK10/63
MKS/2/63/0, 1UF /5%
MKS/2/63/0, 1UF /5%
2222 63051 64051103
MKS/2/63/0, 1UF /5%
ELKO EK 2/63
WKS/2/63/0, 1UF /5%
2222 63051 64051103
MKS/2/63/0, 1UF /5%
MKS/2/63/0, 1UF /5%
2222 63051 64051103
2222 63051 64051103
2222 678 58101

2222 63051 102

2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 678 58101

2222 63051 102

2222 63051 64051103
B41010-B2228~T
B41010-B2228~T

EK 00 CB 222 J

EK 00 CB 222 J
MKS/2/63/0, 1UF /5%
2222 63051 102
B41010-B2228-T
B41010~B2228~T
MKS/2/63/0, 1UF /5%
2222 63051 102

2222 63051 102
MKS/2/63/0, 1UF /5%
2222 63051 102

EK 00 CB 222 J
MKS/2/63/0, 1UF /5%




C77
Cc78
€79
c80
c81
- C101
C108
C106
C107
C109
' C110
G111
cr12

€113

C200
C201
€202
€207
€208
C210
c211

€213
c214
C300
C301
€302
€308
C320
c321
€322
€323
Cc324
€326
C330
C331
c332
C333
€334

CC INF+=10%63V K2000
CERAMIC CAPACITOR

CK 1OONF+-B%B3VSRM MKT
CAPACITOR

CE 22UF-10+50% 63V 8X13
ELECTROLYTIC CAPACITOR

CC INF+-10%B83V K2000
CERAMIC CAPACITOR

CK TOONF +-5%63VERM MKT
CAPACITOR

CC B2PF+-2%BXTNPO
CAPACITOR

CC TONF=-20+B0%7XBR4000
CAPACITOR

CE 10UF+-20%35V RDBX5
ELECTROLYTIC CAPACITOR

CC 1ONF-20+50%7X8R4000
CAPACITOR

CC TONF-20+50%7X8R4000
CAPACITOR

CE 10UF+-20%35V RDSBXS
ELECTROLYTIC CAPACITOR

CC TONF=20+50%TXBRA000
CAPACITOR

CC T00PF+-2%4X5N750
CAPACITOR

CC TONF=-20+50%7XBR4000
CAPACITOR

CE 100UF+~20%25V RDBXQ,5
ELECTROLYTIC CAPACITOR

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

CE 100UF+-20%25V RDBX9,5
ELECTROLYTIC CAPACITOR

CE 10UF+-20%35V RDBX5
ELECTROLYTIC CAPACITOR

CE 10UF+-20%35V RD5XS
ELECTROLYTIC CAPACITOR

CE 10UF+-20%35V RDEXS
ELECTROLYTIC CAPACITOR

CE 2,2UF+=-20%20V 5X 4X 7
ELECTROLYTIC CAPACITOR

CE 2,2UF+=20%20V BX 4X 7
ELECTROLYTIC CAPACITOR

CE 100UF+-20%25V RDBX9,5
ELECTROLYTIC CAPACITOR

CE 100UF+=-20%25V RDBX9,5
ELECTROLYTIC CAPACITOR

CC 100NF+-10% BOVBK1200LR
CAPACITOR

CC 1ONF=20+B50%7XBR4000
CAPACITOR

CC 4,7PF+=0, 25PF3X4NPO
CAPACITOR

CC 1OONF+-10% 50V5K 1200LR
CAPACITOR

CC 1OONF-+=10% BOVBK1200LR
CAPACITOR

CC 1ONF~20+50%7XBR4000
CAPACITOR

CC 10ONF+=10% 50VEK1200LR
CAPACITOR

CC 10ONF+-10% 50V5K1200LR
CAPACITOR

CC 4,7PF+=0,28PF3X4NPO
CAPACITOR

CK  100NF+-5%B3VERM MKT
CAPACITOR

CC 100NF+=10% S0V5K1200LR
CAPACITOR

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

CC 1ONF-20+50%7X8R4000
CAPACITOR

CC 2, 2NF+~10%5X6R2000
CAPACITOR

CC 10ONF=20+50%7XBR4000
CAPACITOR

cC
CK
CE
cc
CK
ce
cC

cC
cC
e

O
2]

cC
cC
ceC
cC
cC
cc
cC
cC
cC
CK
cc

CC
cC
cc

.0784
L2830
L7120
.0784
. 2830
L6535
L7525
.0667
L7528

VALVO

WIMA
ROEDERST
VALVO

WIMA

VALVO
VALVO
NATION PAN
VALVO
VALVO
NATION PAN
VALVO
VALVO
VALVO
MATSUSHITA
MATSUSHITA
MATSUSHITA
NATION PAN
NATION PAN
NATION PAN
ROEDERSTEI
MATSUSHITA
MATSUSHITA
AEROVOX
VALVO
VALVO
AEROVOX
AEROVOX
VALVO
AERQVOX
AEROVOX
VALVO

WINA
AEROVOX
MATSUSHITA
VALVO
VALVO

VALVO

2222 63051 102
MKS/2/63/0, 1UF /5%
EK 00 CB 222 J

2222 63051 102
MKS/2/63/0, 1UF/5%
2222 678 10829

2222 63051 64051103
ECE~ATVKS~100

2222 63051 64051103
2222 63051 64051103
ECE-ATVKS =100

2222 63051 64051103
2222 678 58101

2222 63051 64051103

ECE-A1ESS=101
ECE~ATESS=101
ECE-ATESS=101
ECE~A1VKS=100
ECE-A1VKS=100
ECE~A1VKS =100
ETR 1 2,2/20 20%

ECE~ATESS-101
ECE~ATESS~101
CKROSBX 104KLEVELR
2222 63051 64051103
2222 678 09478
CKROSBX 104KLEVELR
CKROSBX 104KLEVELR
2222 63051 64051103
CKROSBX 104KLEVELR
CKROSBX104KLEVELR
2222 678 09478
MKS/2/63/0, 1UF /5%
CKROBBX 104KLEVELR
ECE~ATESS=-471U

2222 63051 64051103
2222 63051 222

2222 63051 64081103
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04
D&
b6
b7
D8
DS
D10
D11
D12
D13
D14
D15
D16
D17
D18
D1g
020
D21
D22
D23
D24
D2s
D26
D27
b28
D22
D30

CC 1ONF~20+50%7X8R4000
CAPACITOR

CC TOONF+=-10% BOVSK 1200LR
CAPACITOR

CC 100ONF+=10% B0VSK1200LR
CAPACITOR

CC 1ONF-20+50%7X8R4000
CAPACITOR

CC TOONF+~10% BOVSK 1200LR
CAPACITOR

CC 1ONF-20+50%7XBRA00OC
CAPACITOR

CC BBOPF+=-10%3X4R2000
CAPACITOR

CC 1ONF=20+50%7X8R4000
CAPACITOR

BC RBO186
CrPU

Bl. SN74LS245N BXBUS-TRSCV
IC BXBUS TRSCV SN74L§245N
BL SN74L.5245N BXBUS-TRSCV
IC BXBUS TRSCV SN74L5245N
BL. SN74LS5373N BBIT-D-REG.
BL SN74LS373N 8BIT~D~REG.
BL. SN74L5373N 8BIT-D~REG.
BL. SN74L.S373N 8BIT-D-REG.
BLSN74LS375N 2X2BIT=D~RG
DUAL 2BIT-D-LATCH

BL SN74LS155AN 2X1:4-DEMU
SN74LS185N 2X1 :4~-DEMUX

HS SOFTWARE CMT V

PROM

HS SOFTWARE CMT VI

PROM

HS SOFTWARE
PROM

HS SOFTWARE CMT II
PROM

HS SOFTWARE CMT
PROM

HS SOFTWARE
PROM :
BL SN74LS155AN 2X1:4-DEMU
SN74LS1B8N 2X1 :4-DEMUX

BC HME264LP15 BKXBEB.S5RAM
SRAM

BC HMMB264LP15 BKXBB.SRAM
SRAM

168.CPUY

CMT I

I11
CMT 1V

BC DB255A PROGR.I/0~IF
I1/0-PORT
BC DB8255A PROGR.I/0~1IF
1/0-PORT

BC AMO513DC TIMING CONTR
TIMING CONTROLER

BL
BL
BL
Ic
BL
IC
BL

SN74LS373N
SN74LS373N
SN74LS283N
SN74L5283N
SN74L.5283N
SN74L.5283N
SN74LS273N

8BIT-D-REG.
8BIT~D-REG.
4-BIT~ADD.
4-BIT~ADD.
4-BIT=-ADD.
4-BIT=ADD.
8BIT-D-REG.

8BIT-D~REGISTER

BL
IC
BL
BL
BL
Ic
BL
1c
BL

SN74LS 123N

2/MONOFLOP

MONOFLOP SN74L585N

SN74LS373N
SN74LS373N
SN74L.S283N
SN74L.S283N
SN74L.S283N
SN74L.5283N
SN74L.S273N

8BIT-D-REG.
8BIT~-D-REG.
4-BIT-ADD.
4-BIT-ADD.
4-BIT~ADD.
4-BIT-ADD.
88IT-D-REG.

BBIT-D-REGISTER

BL SN74LS373N 8BIT~D-REG.
Bl SN74LS373N 8BIT-D-REG.
Bl SN74LS375N 2X2BIT~D-RG
DUAL 2BIT=D-LATCH

cC
cC
CcC
cC
cc
cc
cC
ce

BC

BC

087.
092.
0g9z2.
087.
082.
087.
087.
087.

383.
300.
300.
336.

. 386.

328
328.
802.
802,
802.
802.
802.

.B02.5
328,

344.
344,
086.
086 .
339.
336.
283.
283.
214,
235.
336.
283.
283.
214,
336.
328.

1211
BB33
8833
7543
7543
2281
2246
5336
5342
5288
5307
5313

VALVO
AEROVOX
AEROVOX
VALVO
AEROVOX
VALVO
VALVO
VALVO

AMD

TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS

TEXAS
HITACHI
HITACHI
INTEL
INTEL
AMD
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS

2222 63051
CKROSBX 104K
CKROSBX 104K
2222 63051
CKROSBX 104K
2222 83051
2222 83051
2222 63051

RBO186
SN74L.85245N
SN74L.5245N
SN74L.5373N
SN74LS373N
SNT74LS375N
SN74LS 155AN

SN74LS 155AN
HME264LP 15
HME264LP 15

PB25BA (PLASTIK)(-5)
PB255A (PLASTIK)(~5)

AMO513DC

SN74L.S373N
SN74L.S283N
SN74L.S283N
SN74LS273N
SN74LS 123N
SN74LS373N
SN74L.5283N
SN74LS5283N
SN74LS273N
SN74L.8373N
SN74L.S375N

64051103
LEVELR
LEVELR
64051103
LEVELR
64051103
561
64051103

.5213.01
.5213.01
.5213.01
.5213.01
.5213.01

.5213.01




D31
D32
D33
D36
D38
D3g
D41
Daz2
D43

D44

D46
D47
D4ag
D51
D52
D200
0300
D301
D302
D303

DI04 -

D305
D306

G1

K1

L1
L2
L3

L100

L1017
L300
L.302
L326

N100
N101
N102

BL SN74LS245N 8XBUS-TRSCV
IC 8XBUS TRSCV SN74LS245N
BL CD4021BE  8BIT SH.REG
SHIFT REGISTER
BL. CD4094BE
SHIFT REGISTER
BL. MC14066BAL 4X ANALOGSW
ANALOG SWITCH

BL MC14066BAL 4X ANALOGSW
ANALDG SWITCH

BL 74F04PC BXINVERTER
HEX = INVERTER

BL SN74LS32N 4/2INP.OR

IC OR GATE SN74LS32N

BL MM74HCO2N  4X2IN.NORG
QUAD 2-INPUT NOR GATE

BL MM74HC74N  2XD-FLIPFL
DUAL D FLIP-FLOP

BL SN74LS122N MONOFLOP

IC MONOFLOP SN74LS 122N

BL SN74LS373N 8BIT-D-REG.
BL SN74LS373N 8BIT-D-REG.
BL SN74LS373N 8BIT-D-~REG.
BL SN74LS373N BBIT-D~REG.
BL MM74C914N  6XSCHM. TRIG
HEX SCHMITT TRIGGER

BL CD4011BE . 4X2IN.NANDG
NAND GATE

BL CD4094BE
SHIFT REGISTER
BL CD40S2BE  2X4CHAN.MUX
MULTIPLEXER/DEMULTIPLEXER
BL SN74LS74AN 2/D-FLIPFL.
1C FLIP-FLOP SN74LS74N

BL CA3199E 4.1 DIVID
DIVIDER

BL SP87358DC 8:1DIVID UHF
DIVIDER

BL SN74LS26N 4/2INP.NAND
IC SN74LS2BN 4/2INP.NAND
BL CD4021BE  8BIT SH.REG
SHIFT REGISTER
BL CD4021BE
SHIFT REGISTER
BL SN74S197N  4B.~COUNTER
4BIT-COUNTER

BL SN74LS393N 2XBIN.ZAEHL

8BIT SH.REG

8BIT SH.REG

8BIT SH.REG

IC 2XBIN.CDUNT.SN74L3393N\

EB 3,4V LITHIUM-BATTERIE
LI BATTERY

SR 5 V 1XU DIL
RELAY

LD 25BUH BEI 3 A 0,046 (QHM
CHOKE
LD BOUH BEI 0,3A 2,8 OHM
CHOKE
LD BOUH BEI 0,34 2,9 OHM
CHOKE
LD 100 UH10%8,000HMO, 0844
CHOKE
LD 100 UH10%8,000HMO, 084A
CHOKE
LD 1000UH10%72,00HMO, 0284
CHOKE
L.D 1000UH10%72, 00HMO, 028A
CHOKE
LD 1000UH10%72,00HMO , 0284
CHOKE

BJ AD7520KN 9B8.D/A-CONV
D/ A-CONVERTER
BO LF411CN JFET OPAMP

OPERATIONAL AMPLIFIER
BO LM311H COMPAR
COMPARATOR

BL
BL.
Bl
BL.
BL

Bl
BL

Bl
BL.
BL

BL.

BL

BL

Bl.

SR

LD
LD
LD
LD
LD
LD

LD

LD

340.

026.
026.
026.
067.
067.
037.
037.
037.

300.
349.
234.

.8833
. 7096
L7726
L0135
L0138
L. 6588
. 4687
.3142
L3171
. 8987
L7543
L7543
2. 3423
. 7337
L7726
. 1200
. 7934
. 1106
L6176
L7567
L7096
6. 7096
L 3870
.6982

. 1687

4551

4849
4649
4649
3101
3101
8008
8005
8005

64989
3088
4469

TEXAS
RCA

RCA
MOTOROL.A
MOTOROLA
FAIRCHILD
TEXAS
MOTOROL.A
NSC
TEXAS
TEXAS
TEXAS
NSC

RCA

RCA
MOTOROLA
TEXAS
RCA
PLESSEY
TEXAS
RCA

RCA
TEXAS
TEXAS

SAFT
ELECTROL

STEMENS
SIEMENS
SIEMENS
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN

ANALDOG DEV
NSC
RAYTHEON

. SN741.5245N

CD4021BE
CD4094BE
MC 14066BAL.
MC14066BAL
T4F0Q4PC.
SN74LS32N
MC74HCO2N
MM7 4HCT7 4N

SN74

S122N
SN74L.5373N
SN74LS373N
M7 4CS 14N
CD4011BE
CDA0Y4BE
MC140528CP
SN74L.874N
CA3189E
SP8735BDC
SN74L.526N
CD4021BE
CD40Z1BE
SN745197N
SN74LS393N

LS 3 CNA

RA 304210581

BB2111~-B~C24
B82111~A~C17
B82111-A~C17

DROSSEL1025-68
DROSSEL 102568
DROSSEL.1025~92
DROSSEL. 102592
DROSSEL. 102592

AD7520KN
LF411CN

LM31T1H




Fiir diesa Unterlage behalten wir

q war

uns alle P

N103

N201
N202
N203
N300
N302

12

R13

R14
R15
R16
R17
R18
R19
R2Q
R21
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39

BO LF412CN 2XFET OPAMP
OPERATIONAL AWMPLIFIER

BO LF1574 BIFET OPAMP
OPERATIONAL ANMPLIFIER

BO LF412CN
OPERATIONAL AMPLIFIER

BO TLB20OCN 2X COMPAR
COMPARATOR

BM OM350R  ANTENNEN=-VERST
BROADBAND AMPLIFIER

BO LF1564 BIFET OPAMP
OPERATIONAL AMPLIFIER

VL WIRE=WRAP PIN
WIRE-WRAP PIN
VL WIRE-WRAP PIN
WIRE-WRAP PIN
VL WIRE-WRAP PIN
WIRE-WRAP PIN

RL O,35W 301 OHM+~1%4TKEO
RESISTOR

RL O, 35W 1KOHN+~T4ATRSO
RESISTOR

RN 9X4, TKOHM+-2% SIL10O HB
NETWORK

RL O, 35W TKOHM+-1%TK50
RESISTOR

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

RL 0O,35W 100 OHM+=1%TK50
METALFILM-RESISTOR

RN 5X3, 9KOHM+=-2%SIL 6 H5
RESISTOR NETWORK

RL 0,35W 332 OHM+=1%TKB0O
RESISTOR

RL 0,35W 100 OHM+=1%TK50
METALFILM~RESISTOR

RL 0,35W 100 OHM+-1%TKEO
METALFILM-RESISTOR

RL Q,35W 100 OMM+—1%TKEO
METALFILM-RESISTOR

RL O,358W 100 OHM+-1%4TK50
METALFILM=-RESISTOR

RL. 0,35W 3, 32K0OHM+~1%TKEO

"|RESISTOR

RL 0,35W 3,32K0HM+=1%TK50
RESISTOR

RL 0,35W 3,32K0HM+~1%TKEO
RESISTOR

RL O,3BW 2,2 1K0OHM+~1%TK50
RESISTOR

RL. O,35W 10, OKOHM+=1%4TKE0
RESISTOR

RL O, 35W 22, TKOHM+=1%TKEO
RESISTOR

RL O,35W 3,01KOHM+~1%TKSO
RESISTCR

RL O,35W 35, 7TKOHM+=1%4TKS0
RESISTOR

RL 0, 35W 4, 75K0HM+-1%TKEO
RESISTOR

RL O, 35W 12, TKOHM+-1%TKBO
RESISTOR

RL O,35W 100 OHM+=1%TKS0
METALFILM-RESISTOR

RL O,35W 5, 1 1KOHM+= 1%TK50
RESISTOR

RL O,35W 4, 75K0HM+=1%TK50
RESISTOR

RL. O, 835W 12, TKOHM+~-1%4TK50
RESISTOR

RL O,35W 100 OHM+=1%4TK50
METALFILM~RESISTOR

RL 0, 35% 5, 1TKOHM+=1%TKEO
RESISTOR

RN 7X4, TKOHM+~2% SIL 8
RESISTOR NETWORK

IXFET OPAMP

BO

80

VL
Vi
VL.

RL
RL.
RN
RL
RL
RL
RN
RL
RL.
RL
RL
RL.
RL
R
RL
RL
Ri.
RL
RL
RL
RL
RL
RL.
RL
RL
RL
RL.
RL
RN

356.
343.

356

803

08e .
088.
088.

083

082.
327.
oga.
082.
082.
317.

083

o82.
082.
082,
082.
083.

083

083.
082.
083.
083.

083

083.
083.
083.
082.
082.
083.
083.
08z,
082.
572.

0521
1530

L0521
.2278
.0838
L7251

4542
4542
4542

L0210

2160
0804
2160
2160
6543
9273

.0255

6543
6543
6543
6543
0990

L0880

0990
2477
1287
1545

.0961

1700
1097
1351
6543
2348
1097
1351
6543
2348
1580

NSC
MOTOROLA
NSC
TEXAS
VALVO
MOTOROL.A

BERG
BERG
BERG

DRALORIC
DRALORIC
BOURNS

DRALORIC
DRALORIC
DRALORIC
BOURNS

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
BOURNS

LF412CN
LF157J
LF412CN
TLB20OCN
OM3BOR SPEZ.
LF186J

NR. 75 403-003
NR. 75 403-003
NR. 75 403-003

SMAO207 /30 10HN~F-D
SMAQ207 / 1K~ =C
4310R-101-472
SMAO207/ 1K -F~C
SMAQ207/ TK=F ~C
SMAO207 / 100/ Hit=F =D
4306R-101-392
SMAO207/3320HM~F =D
SMAO207/ 100/ HM=F =D
SMAO207/ 100/ HNM~F =D
SMAG207 / 100/ HNi~F =D
SMAO207/ 100/ Hi=F D
SMAQ20T7/3, 32K~F~D
SMAO207/3, 32K~F =D
SMAO207/3, 32K~F~D
SMA 0207/2,21K-F=C
SMAO207/ 10K ~F=D
SMA/207/22, 1K=F~C
SMAO207/3, 01K~F =D
SMAO207/35, TK-F~C
SMAO207 /4, T5K—F =D
SMAO207/12, 1K=F=D
SMAO207 / 100/ HN-F =D
SMAO207/5, 11K~F-C
SMAG207/4, 7T6K~F=D
SMAO207/12, 1K=F=D
SMAO207/ 100/ HM~F =D
SMAQ207/5, 11K~F~C
4308R=101-472




R40

{ rav

R42

R43

R50

R52

REO

RE 1

R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R
R112
R113
R114
R202
R203
R204
R205
R206
R207
R208
R3O0
R301
R302
R305
R306
R307
R308
R309
R310

RL O,35W 3,32K0OHWM+-1%TKEQ
RESISTOR

RL O, 35W 1MOHM+-1%TK50
RESISTOR

RL O,35W 4, 75K0HM+-1%TK50
RESISTOR

RL O,35W 10, OKOHM+ - 1%TKEO
RESISTOR

RL O,35W 10, OKOHM+= 1%TKEO
RESISTOR

RL O, 35W 4, 75KOHM+— 1%TKS0
RESISTOR

RN 8X3, 3KOHM+-2%SIL 10 H5
RESISTOR NETWORK

RN 9X3, 3KOHM*+-2%SIL10 H5
RESISTOR NETWORK

RL O, 35W 6,8 1KOHM+~1%TKE0
RESISTOR

RL O,35W 6,8 1KOHM+— 1%TK50
RESISTOR

RL O, 35W TKOHM+-1%TKEO
RESISTOR

RL O, 35W30, 1KOHM+-0, 1%T25
RESISTOR

RL. O,35W 301 OHM+—~1%TKBO
RESISTOR

RL 0,35W 1,0 OHM+-1%TKBO
METALFILMRESISTOR '
RL 0,21W B20 OMM2% UNGEW.
RESISTOR

RL O, 35W20, OKOHM+-0, 1%T 25
RESISTOR

RL 0,35W 453 OHM+-1%TKBO
RESISTOR

RS O,75W 1KOHM+~10%CERMET
DEPQS. ~CARBON POTENTIOMET
RL O,358W 7,B8KOHM+~1%4TKS0
RESISTOR

RL 0,35W 681 OHM+-1%TKS0
RESISTOR

RL O,38W 3, 32KOHM+=1%TKEO
RESISTOR

RL 0,35W 10,0KOHM+=1%TKS0
RESISTOR

RL 0,35W 10, 0KOHM+-1%TKE0
RESISTCR

RL. O,35W 1KOHM+=1%ATKB0
RESISTOR

RL O,35W 1TKOHM*+=1%TKSO
RESISTOR

RL 0, 35W 15, OKOHM+= TATKS0
RESISTOR

RL 0, 35W 162K0OHM+=1%4TKS0
RESISTOR

RL. 0,35W 162K0OHM+= 1%TKE0
RESISTOR

RL 0,35W 221 OHM+-1%TKEO
RESISTOR

RL 0,3BW 221 OHM+—~1%TKS0
RESISTOR

RL 0,35W 121 OHM+=1%TKB0
RESISTOR
RL 0,21W
RESISTOR
RL 0,21
RESISTOR
RL 0,35W 1,B2K0OHM+~1%4TKS0
RESISTOR

RL 0,.21W 1,0KOHM2% UNGEW.
RESISTOR' '
RL O,21W
RESISTOR
RL 0,21W 390 OHM2% UNGEW.
RESISTOR
RL 0,21
RESISTOR
RL 0,21W 100 OHM2% UNGEW.
RESISTOR

33 OHM2% UNGEW.
22 OHM2% UNGEW.

10 OHM2% UNGEW.

56 OHM2% UNGEW.

RL
RL
RL
RL
RL
RL
RN
RN
RL
RL
RL
RL
RL
RL
RL
RL
RL
RS
RL
RL
RL.
RL
RL.
RL
RL
RL
RL.
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL

0883.0990
082.7862
083. 1087
083. 1297
083. 1297
083.1087
340.2765
340.2765
082.2560
082.2560
082.2160
084 .3887
083.0210
099.7860
092.6069
084.3641
083.0378
037.7367
083.1200
083.0490
083.0990
083.1287
083. 1297
082.2160
082.2160
083. 1400
082.2154
082.2154
083.0084
083.0084
082.9859
092.5891
082.5872
082.2277
082.6075
0892.5833
082.6023
092.5927
092.5956

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
BOURNS
BOURNS
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
RESISTA
DRALORIC
DRALORIC
BOURNS
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
RESISTA
DRALORIC
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA

SMAG207/3, 32K~F~D
SMAO207/ 1M~F=D
SMAO207 /4, TSK~F=D
SMAO207/ 10K=F =D
SMAO207 / 10K=F =D
SMAO207 /4, T5K~F=D
4310R-101-332
4310R=101-332

SMA 0207/6,81K~F=C
SMA 0207/6,81K-F~C
SMAQ207 /1K ~F~C
SWA/207/30, 1K~B~E
SMAD207 /30 10HW~F =D
MK2 1,00 OHM 1% TKEO
MK1 8200HM 2% UNG.
SMAO207/20 , OK=B-E
SMAO207 /4530HM-F =D
3006P-1-1 KOHM+=10%
SMAO207/7 , 68K=F~D
SMAO207 /68 10HN-F-D
SMAO207/3, 32K~F~D
SMAO207 / 10K=F =D
SMAO207 /10K =F =D
SMAO207/ 1K=F~C
SMAO207/ 1K=F~C
SMAO207/ 15K~F =D
SMAO207/162K~F~C
SMAQ207/162K~F~C
SMAG207 /22 10HN-E =D

SMAC207/2210HM~F~D

SMAG207 /12 10HU-F~D
MK1 330HM 2% UNGEW.
WK1 220HM 2% UNGEW.
SMAO207/1, 82K~-F~C
MK1 1K 2% UNGEW.
MK1 100HM 2% UNGEW.
MKT 3900HM 2% UNGEW.
MK1 SE0HM 2% UNGEW.

MK1 1000HM 2% UNGEW.




Fidy diase Unleriage Oenatien wir

piis 12

uns alfe Her’

V10
VAR
viz
V13
Vid
V15
Vi6
V17
V18
V19
V20

RL 0,21W 380 OHM2% UNGEW.
RESISTOR
RL O,21W 380 OHM2% UNGEW.
RESISTOR
RL 0,35W 4, 7S5K0OHM+~ 1%TK50
RESISTOR
RL 0,35W 3, 57K0OHM+~ 14TKEO
RESISTOR

JARL 0O, 35W 4, 7TBHOHM+- 1%TKEO

RESISTOR

RL 0, 35W 332 OHM+~1%4TKEO
RESISTOR

RL O, 35W 4, 75KOHM*+ - TATKEO
RESISTOR
RL Q,21W
RESISTOR
RL 0,35W 8, 25K0HM+~ 1%4TK50
RESISTOR

RL O, 35W1, 62K0OHM+~0, 1%T25
RESISTOR

RL 0Q,35W 68, TKOHM+ - 1%TKE0
RESISTOR

RL O, 35WY, OSKOHM+-0, 1%T25
RESISTOR
RL. O, 35W
RESISTOR
RL 0, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35w
RESISTOR
RL O, 35W
RESISTOR
RL 0,35W 681 OHM+-1%TKS0
RESISTOR
RL 0,21W
RESISTOR
RN 4X 1OKOMM+-2%SIL 8 MB
RESISTOR NETWORK

RN 4X 1OKOHN+-2%SIL 8 H5
RESISTOR NETWORK

RN 4X TOKOHM+=-2%SIL 8 HE
RESISTOR NETWORK

68 OHM2% UNGEW.

TKOHM+ = 1%TKB0
TKOHM+ =~ 1%TKEO
TKOHM+~ 1%TKS0
TKOHM+= 1%TKS0
TKOHM+~ 1%TKS0

100 OHM2% UNGEW.

AD 1N4448 75V 0, 15A UDI
DIODE .
AE 5082-2800 SCHOTTKYDI
DIODE

AD 1N4448 75V 0, 18A UDI
DIODE

AD 1N4448 78V 0, 18A UDI
DIODE

AD 1N4448 75V 0, 18A UDI
DIODE

AE 1NO38 9,0V REF.DI
REFERENCE DIODE

AD 1N4448 75V 0, 154 UDI
DIODE :

AD 1N4448 75V 0,154 UDI
DIODE

AD 1N4448 75V 0, 18A UDI
DIODE

AD 1N4448 75V O, 154 UDI
DIODE

AK 2N4029 PNP 80V 1000MA
TRANSISTOR

AK BCB517 NPN 30V DARL.
TRANSISTOR

AD 1N4448 75V 0, 15A UDI
DIODE

AD 1N4448 75V 0, 18A UDI
DIODE

AD 1N4448 78V 0O, 15A UDI
DIODE

AK BC2B3C PNP 28V 100MA

TRANSISTOR

RL
RL
RL.
RL.
RL.
RL
RL
RL
RL
RL
RL.
RL.
RL.
RL
RL
RL
RL
RL
RL
RN
RN

RN

AD

AD
AD
AD
AE

AD

‘AD

AD
AD

AK

AD

AD
AD

092.
092.
083.
083.
083 .
083.
083.
092.
083.
083
082.
084.
082.
082,
082.
082.
082.
083.
092.
291
291
291

012.
012.
012.
012.
012.
012
012.
012.
012.
o12.
083.
282.
o12.
012.
012.
010.

6023
6023
1097
1022
1097
0285
1097
5933
1239

L9546

2602
2880
2160
2160
2160
2160
2160
0490
5956

5154
5154
.5154

0700
9066
Q700
0700
0700

. 48086

0700
0700
0700
0700
7150
2133
0700
0700
0700
2829

RESISTA
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
BOURNS
BOURNS
BOURNS

TEXAS INST
HEWLETT-P.
TEXAS INST
TEXAS INST
TEXAS INST
THOMSON
TEXAS INST
TEXAS INST
TEXAS INST
TEXAS INST
VALVO

SIEMENS

TEXAS INST,

TEXAS INST
TEXAS INST

INTERMETAL

MK 1 3900HM 2% UNGEW.
MK1 3900HM 2% UNGEW.
SMAO207/4,78K=F~D
SMAD207/3,57Kk~F~D
SMAC207/4, 715K =F~D
SMAQ207/33200HM~F-D
SMAO207 /4, TEK~F=D
M1 B680HM 2% UNGEW.
SMAQ207/8, 25K~F=D
0207 1,B2K0OHM O, 1%
SMA Q207/68, 1K-F~C
SMAQ207/8, 08K~E~E
SMAQ207/ TK~F=~C
SMAD207/ 1K~F~C
SMAQ207/ 1K=F~C

| SMAO207/ 1K=F=C

SMAQ207/ 1K~F~C
SMAQ207/68 10HM=F =D
MK1 1000HM 2% UNGEW.
4308R-102~103
4308R-102-103

4308R=-102-103

1N4448 GEGURTET
5082~2800
1N444E GEGURTET
1N4448 GEGURTET
I1N4448 GEGURTET
1N938

1N4448 GEGURTET
IN4448 GEGURTET
1N4448 GEGURTET
1N4448 GEGURTET
2N4029

BCE17

1N4448 GEGURTET

(1N4448 GEGURTET

1N4448 GEGURTET
BC283C




X1

X20

X21

X24

X285

X26

AD 1N4448 75V 0,154 UDI
DICDE

AD 1N4448 78V 0, 15A UDI
DIODE

AD 1N4448 78V 0O, 154 UDI
DIODE

AE 5082-28B00 SCHOTTKYDI
DIODE

AE 5082-2800 SCHOTTKYDI
DIODE

AE 5082~2800  SCHOTTKYDI
DIODE

AE BZX79/C8V2 0,5W Z-DI
ZENER DIODE

AE BZX79/C3Vv3 0,5W Z-DI
ZENER DIODE

AE BZIX79/C4V3  0,8w Z-DI
ZENER DIODE

AE BZX79/C4V3 0,8wW Z2-DI
ZENER DIODE

AE BZX79/C10 0; 8w Z-DT
ZENER DIODE

AE BZIX79/C10 0,5w 2-DI

ZENER DIODE

AE BA483 BER.SCH.DIOD.UHF
DICDE

AE BA4B3 BER.SCH,DIOD.UMWF
DIODE

AE BZX78/8B5V6
ZENER DIODE

0,5W Z-DI

AK BC173C  NPN 25V 100MA
TRANSISTOR

AK BFX48  PNP 30V 100MA
TRANSISTOR .
AE 5082-2800  SCHOTTKYDI
DIODE

AK BFR1BA  NPN 12V 30MA
TRANSISTOR

AE BA483 BER.SCH.DIOD.UHF
DIODE
AE BA483 BER.SCH.DIOD.UHF
DICDE
AE BA483 BER.SCH.DIQD.UMF
DIODE

AD 1N4448 75V O, 15A UDI
DIODE

AK BC28B3C PNP 25V 100MA
TRANSISTOR

AE BZX79/C4V7 O,8W Z~DI
ZENER DIOCDE

AK BC253C PNP 25V 100MA
TRANSISTOR

AE BZX79/C4V7 0,58 Z2-DI
ZENER DIODE

AK BC253C PNP 25V 100MA
TRANSISTOR

AE BZX79/C4Vv7 0,5W Z2-DI

ZENER DIOQDE

1DX KABEL

CABLE

FP STECKERL.INDIR.64POLIG
64-PIN INSERT

Vi. WIRE=-WRAP PIN
3-POLIG/3 PINS

WIRE-WRAP PIN

V9L WIRE-WRAP PIN
3=-POLIG/3 PINS

WIRE-WRAP PIN

FP INDIREKT.STECKERL.36P.
5-POLIG/5 PINS

PIN CONNECTOR

VL WIRE-WRAP PIN
2-POLIG/2 PINS

WIRE-WRAP PIN

V. WIRE~WRAP PIN

AD
AD
AD
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

AK
AE

- AK

AE
AE
AE
AD

AE

AE

AE

FP

Vi

VL

FP

Vi

VL

012.
012.
012.
012.
012.
012,
012
012
012.
012.
012
012.
568 .
568.
012.
010.
010.
012.
451
568 .
568.
568.
012.
010
012.
010.
012.
010.
012

802.

084.
088.

088.

242.

088 .

088 .

0700
0700
0700
9066
8066
9066

. 2480
L2390

2426

2426

L2810

2510
2290
2290
5254
4444
3202
9066

L4320

2290
2290
2290
0700

L2829

2432
2829
2432
2829

L2432

5113

6470
4542

3600

4542

4542

TEXAS INST
TEXAS INST
TEXAS INST
HEWLETT=-P.
HEWLETT-P .
HEWLETT~P.
VALVO

ITT

VALVO
VALVO
VALVO
VALVD
VALYD

VALVO

VALYV
INTERMETAL
5GS
HEWLETT-P .
STEMENS
VALVO
VALVO
VALVO
TEXAS INST
INTERMETAL
VALVO
INTERMETAL
VALVO
INTERMETAL
VALVO

PANDUIT
BERG

|BERG

BERG

BERG

BERG

IN4448 GEGURTET
1N4448 GEGURTET
1N4448 GEGURTET
50822800
5082-2800
5082~2800
BZX78/CBV2
ZPD3,3
BZX79/C4V3
BZX78/CaV3
BZX79/C10
BZX79/C10

BA48B3

BA4B3
BZX79/BBVE
BC173C

BFX48

5082-2800
BFRI15A

BA483

BA483

BA483

1N4448 GEGURTET
BC253C
BZX79/C4vV7
BC253C
BZX79/CavV7
BC283C
BZX79/C4V7

100-064-033/899
NR. 75 403-003

NR, 75 403-003

75160~-102~36

NR. 75 403~003

NR. 75 403-003




B =14

diese Untoriage benaiian wir
uns alte &

Fiir

X27

x28

X713
X72
X738
X774

X758

X701
X710

2-POLIG/2 PINS
WIRE-WRAP PIN
VL WIRE-WRAP PIN
3-POLIG/3 PINS

WIRE-WRAP PIN

VL WIRE-WRAP PIN
2-POLIG/2 PINS
WIRE~-WRAP PIN

VL. WIRE-WRAP PIN
2-POLIG/2  PINS
WIRE-WRAP PIN

VL WIRE-WRAP PIN
2-POLIG/2 PINS
WIRE-WRAP PIN

FP IND.BUCHSENLEISTE 64P.
FEMALE MULTIPOINT CONNECT
FP IND.BUCHSENLEISTE 64P.
FEMALE MULTIPOINT CONNECT
FR IC-FASSUNG 20P0L.DIL
SOCKET

FR IC-FASSUNG 20P0OL.DIL
SOCKET

VL WIRE-WRAP PIN
2-POLIG/2 PINS

WIRE-WRAP PIN

FJ EINBAUSTECKER SYST.SMB
ANGLE CONNECTOR

FJ EINBAUSTECKER SYST.SMB
ANGLE CONNECTOR

VL

VL

Vi

Vi

Fp
Fp
FR
FR
VL.

FJ
FJd

088.

088.

088 .

602.
602.

4542

4542

4542

L4547

L1813
L1813
L7142
L7142

L4842

8804
8804

BERG

BERG

BERG

BERG

PANDUIT
PANDUIT
PRECICONT

IPRECICONT

BERG

ROSENBERG
ROSENBERG

NR. 75 403-003
NR. 75 403-003
NR. 75 403-003
NR. 75 403-003

100~064~433/999
100-064-433/989
usgoT |
usgzoT

NR. 75 403-003

R&S~ZCHNG. 602. 8804

R&S-ZCHNG. 602. 8804 - -




Wi WIS UHT oS Yo

Ktion

402,65

Ansicht und LeitungsfUhrung Lotseite
View of tracks on solder side

thierzu HVC 250}

ACHTUNG: EGB!

Elektrastatisch gelahrde
Baueiemente erfordern
besondere Handhabung

ATTENTION ESD!
Electrostatic sensitive
devices require a specia
handling.




ok
VARIANTENERKLARUNG /VERSION
VAR 02 ~GRUNDAUSFUHRUNG/BASIC MODEL
H 35533 09.86 | HO Mafle ohne Mafstab 7 .
Toleranzangabe
Halbzeug, Werkstoff
TKSA Tag Name Benennung
T 09.86 1 HO DIGITALTEIL Z
dete Norm DIGITALSECTION
* @ Zeichn,-Nr. Blatt-Nr.
Ha 3
S v e ROHDES& SCHWARZ 1 802.4517.01 [EE |2
And. Anderungs- Tag  |Name . .
Zust. Mitteilung zu Geréit CMT reg. i V. B02 2004 V | erste Z.
| A [~ 1 IS | 7 |

4

Q7 6001 81



M

Ansicht und Leitungsfuhrung. Bauteilseite

View of tracks on component side

{hierzy BVC 2501

ACHTUNG: EGB!

Elektrostatisch gefahrde
Bauelemente erfordern ¢
besondere Handhabung

ATTENTION ESD!
o Electrostatic sensitive
B devices require 8 specia

handling




DV3L 4

HOF

hrdete
ern eing
ung

i

ve

ecial

J

VARIANTENERKLARUNG /VERSION
VAR 02~ GRUNDAUSFUHRUNG/BASIC MODEL

H 35533 09.86 | HO Mafle ohne Mafstab 1
Toleranzangabe
Halbzeug, Werkstoff
TKSA Tag Name Benennung
Bearb. | (9. 86 HO
— DIGITALTEIL 7
Norm ODIGITALSECTION
Zeichn.-Nr. Blatt-Nr.
' 2
o ROHDE & SCHWARZ 1 802.4517.01 BE L2
And. Anderungs- Tag  |Name V. .
Zust. Mitteilung 2u Gerdt CMT reg. i V. 802 2014 V : orste 7




N300

OM350R

ooty

V300 V309
2x BALS3

HF -Z3hler
RF counter

Iwaoz
l}:E-ZZ

V302 V303
2x BALE3

i
W
[T




121
in
i
3
322 R309
2
b 56
V304
BALES
R326 LBZ& 3IX BALBI

Lot T,

o “LW
({326

0300
CA3199
ok , 33 R3w
100n k. Tk
4. V306

{3 .lj A BALEY
335

160n
y D301
/ BLSA9C 333 craram
. {343 “
. iw——1 >
/ ge_drucktes Bauteit 100n %
DBOZ printed Component INH
SN7TLLS26 3 RESET
. 3 R328 1 1
¢ B - REF
Z ) N302 :[. J:uﬁ
S LFB6 (342 L302
\ TOHT imH
6 {345
; 560
R331 R332
6,2k 1,62k
+5V
D302
SNT4LS26 R34L3
13 b
1 R3L&L
! ol & p—t3
1k ¢10V
s
0
) R341
9D302 ‘ W
g R3L2
g 8 b e
' tk

=
&
e,
=
=

\RESHFC




10 11

5V a— T 9
16 th 331 0332 18 Gl o
303 JAs70p fion
8304 D302 g 0300 0301
5
T i T
L5V
i
B
N302
42
15V
(PS-S
B-
PS
Lmoa
04021
9
m D306 D304
Lsmz.sm L SNT4LS393 €04L071
L HAAL 5 10
LAY N e — w STROBE
Blers B :i - _—} = CR
A e
i N i S T . ;
- QA [t ips atA e a2
l 1
10 B [ o Q1B EIJ " P7
i ot 2 = ar Pé
11 —ln 655 s f £l
A
L ipq 02A Ph
- {11 Q28 0 J [__.____S_‘;:B
9 o
ac g 8 o2
azn T ey
@D i J_1_1
5V
0302 '
SNTLLS26 R350
b 1
Tols ¥ -
sp & T X30
|
o X29
g
-,
=




— Lo | 13 ! 14, i
8 5
D300
\ :
+«5V Draufs«chfk
. Top view
2 . ?16
ﬂ [32 L 8
MWOA“..__LMJL«M_MLM—«J.._..L..
) 8
' Tt
1 7
Dravtsicht
R39 Top view
% (
T SSS W W S N S|
N
N T r
' Dravtgienht :
Top
X1B 8 op view
CPs-S
D32 T Y T ¥ T
} (DL021 123 & g
R ' Draufsicht
CPS > 10 CL Top view
Ps 2 |STROBE
O V369
g;;]:n: :5 P asP B yvan
P7 ) E V381
S —T
NS
INTRF 4
X75 . Le
GV P3
OPTPOL 6 - V308
Morﬁ 7 V309
P1
L s X713
_ 4 '
> J ZR39 L-“"*X’]B.Z'I
| X26 [}
’: Ly 20k re c
1T T T T Z
L 2
5
5V €e® V315
B
Stramiauf zu Zeichn -Nr,
& Digitalteil / Digital section .
Ly erste Z 8@2&3?0
MT LY 8022020 V 802.2020
‘1')& k 4" ‘ L] . - -



X1A31

D46 s ~5V
| TALSIT Vap A/D-Wandler A T
E»——-a‘g : N100 &/D-converter o 7
y i y  ADT520
£ Vg N101
i B R111
o7 a7l 6 19 16 L 1,4
‘ S | W
Dé 0‘6 16 . 7 Dé 681 k!oil\vd & “15\/
D5 s e ; 2 o5 r:ggi
Dk aupZ D4 : 5 R100
9 I 1w N - 6,8k .
—'E Q3 D3 ¢ R101 :
oo rened”
02 azf 1 V100 3/ Sy 6 lmm e (112
4 P o D1 A HP2800 82 3 100
D apfs L Blpe 2
f 5 Ins =
‘ Loin
10V Ref
i
@ i0n E
R113
Bk
R108
453
D45
SNT4LLS3T3 .
FGE R110
‘ 7,68k
& ; 1| e =
- r -
| P oy : Abgleich Referenz +10V
'm __m oo welie IEC _ Adjustment Reference +10V
16 15 NMIE
st [16 a5
D42 13 12 ABL .
TLHL6Z 06 0h |\
o b At o3 AERERL. S X1B.25
o1 | LS P L SPR;:; X1A.22
Z R '
1 Ly 0t > = X1A.13
8 9 pa 0 Z




“JR102

=10

I 100 ¢
N&ﬁ iy

cim 10

*'5 I 10n I 104

- +15Y

imz a , o smcmng X1A,B.30
"T" 100 “[f““
Zu o XT5
R112 ‘ @
| S— "~’
3 X1A.21
Cﬂ3
R11L
2 R103
g/ J :}2&5‘1
3 e | SN ‘Ll
y £105
;?4 n DAV
=~ N103
LF412 = =
i
+10V

NF.-.Zahler
AF-counter

2
€210
e
V210 N201
V211 LF157
2% 010
R203
tk

NZ07z

LFLT2

2N
V202 o

HP5082/2600 ;
— bt Ci] ¢ ;/f/
CZ"H R205
“I 159K
1

V208

2x
BZX79/B4LV3

V207 -

V7203

VLuS

HP5082/2800 6




+5V

+15Y S5V 01200
%7 %8 [13 ;m iu.

N201 N202 i R Gﬁ
;—2-92?@"—”“ A b il 7
i ] ; S

D200

SNT4LLSTh

203 5V

TL820CN 1
L~2 DR ool

_% 415\/
| 6
i }

LT O
!’L

26 «5Y
<
]1\\ N203
l/ . TLT20CN

i 10u

B V205 AF Counter

B"ZV ~5Y

14 (202
H 1001

+15Y -5V +5V

AF-Counter

X1B

X1A

X1#

L1
25uH

+5V B B
igé(} _[[_jéﬂ Lé'} !C65 igéé £67 168 _LC&
IZ.ZOOPIOO” EZOWI I?OOpIIZOOuIOOn I

X242
L2
+15V ”"53’?
T (VI E * j_E“» 1575
TZZp in 100n 11&*\ IZZp I
1711
X241
' L3
BV e W ot
S0pH 80 |C79

£63 I?TIE?B

[ I'I7]

b
Kiehekante fiir Nruckarzedrnis  dureh diese 7

;
are mbalichst nur Lettunaen tihren,



45V %0 Izc
CL9
D45 IWn L6
é' ' 70 0
X A X2 I I
5V g T o £ 5V 5V 1 g 45V : ‘
£
g 2 g H e 2 4 ) -
v Dg 3 D‘t b g D@ 3 3 Dj s& i 3 .
. 02 03 N101,N107
e LT o D) N201,N20:
¢ D 05 bl ¢ \
X1B.27 s NC T s > " > ———rd
6
6 09 Uraufsicht
- ng 7 09 08 e 7 Top view
X1A.29 we= 0w, g o1 R (| DY
12 9 013 Dl 013 } 8
’ g, D14 ’]0 3 D1e 014 < 10 o1o ﬁx YR S T DO | .
KA. 28 e POWDIGD A1 " A2 A1 13 A2 D R
a3l JL AL
o= X1A.20 AS 1k 13 yiAS Ak 13 " o
g X1B.20 L Al 1t J Top wiew
s XA AS 15 A10 AY 15 A0
AYl AL Al 16 AL
¢—== X1B.2 16 N\ y .
;s X'IA'? A13 17 Al A13 i 17 i o T R S N
A1S Jl VBAT2 AlS 18 VBAT2 L\
) Y1A.32 OPTPOL o A GPTEEL 19 AB g
; ' BHE. IEC BE ||, gl AN i
§ X18.32 20 CENINT \ Draufsicht
famm X 21, L  ssl o,y mn ALl 21— N Top view
b ' L CensTR 57 3 L _3 . _eNsTRL 5o o IR N\
LR2 . UR1 3 i LR2 RY
e XA R 93y LR URL e 73 3R N )
B P S - TN R G : S O
' UR3 UR3 L
68 |69 Wl g e 25 X )
- | UM2 26 MLSH ' ___L_{MZ 26 PE—S;E _
= | L Vay CSRB Draufsichi
VBU 28 CSRB @ = 78 — Q Top view
X1A.17 RD Ll 9 3 WR RE_lr g9 3R
DRQIEC INTIEC DROJEC 30 9l INTEC
X18.17 .; 30 -
, ": SYSCP RESET ./ sysce 31 RESET
s tre f 71 " /" ps-s 00-5 SNTALS32
=220 == 100n " LPS-S 37 o008 4 37 - 3 " .
L I ‘ ‘ ‘ z1 p—
2]~
n - R23
X1A.19 '
X1B.19 e s
79 |8

=1

= 22},\ I100n ‘

ol B

Stromitauf 2u . Zeichn - Nr.
Digitalteil/ Digital section 7 }
< - s 802.4517
CMT reg iV pio9020 V| 8022020 ,

128 | 13 | 14 | eF pusrs-0480 15




R9 - R12:

Bx &4, Tk

R16 © bx 4,7k

T P

+5Y

D17 D18 R3o(i
PCSE - 8255 36k 14C32
6 = PLST 4 2,24
/ 5 | / - V30 8=
/’““““““"“;‘;RD /——--——-—-—-——5—-§5 NGLLB Y0y QN%
’ " 36
W WR
35 4 35 8
/a——wm—-«—u—-—é-RESET /————-—_-m-;-RESET ey all
A1 B
Al &1 A7 BB B1
9
Al R11 X741 21hg NRNENE
] ['—‘ 8x 4,7k 2x 100 TR ] r“’ P
w o[ ] R 00-L .
pCY N r“"“lR X1A.8 pCT 10 DATIEM o
18l 18 | CPs-L o
pC6 e X1A.10 pee (! INTIEC | ¢
Pes [T S0P 2 ey 4 Pes [
pes (B8l Scope 1y i REPEAT |
o~ pe3 f Py LED CXT3.6 7 pe3 115 [ RESHFC
28106 pey 631, | LCDSEL 28 4! | DRERES \
- 2 — X73.7 L —28in¢ pr2 He % ’ﬁ
/—Z;DS e %5 g ATTENUATOR o s P [ -
P PCB ¢ == X1B.28 L~ pca et Zhse ] -
/—»—;03 S RID: e ¥ ;31 03 R16: 4x 47k R
2
/“";02 P87 T X1B.4 02 PR7 22
r—-»-—-u Tagl PB6 5 7 M p— X1AL 33 01 PB6 _Z_QJ
—ng PBS % X1B.14 [ 3 pas |23 OREDIR
o8 B e O 4/
by |22 85 | STRB 3 X1B.1S o, |22 MONIN
21 9 STRB 2 )
PB3 N ¥ J— X183 pg3 (4! DiHFC
PB2 . 5% . X1B.16 paz |40 DIANG
N 182 § SLOW XIB pot e X
- % 18 DIRUE
e X1A.11 . ¥
) R9 : x4, 7k R12: Bx 4,7k
PAT §7 Arit X1A.16 o7 |39 Gr1SRES X
pag Pl L3 X1A.15 pas 3881y [RESKFF .
39 4 L2 X1B.6 39 ' N,
PAS % ) L
4o sl L ~ pas fr—Lpe L
PAL X1B.7 oLl 6 s |PS X
paz I 6l | BLS NIAG pagl—Zlilllom oy
. Y
pa7 e Lise | RVF X145 oz o3 [LEOSCK
3 g, | PILGEN 3 4| LS
PAl X1B.3 PAT \ X'
pagl 9_:; MODGEN Y1A3 pAgliS Ly (MONOUT -
- 1% P
i B ‘ 8
il 5
1 ! 2 Wl 3 | 4



D33 051
(PS5 5 CD40% ; COL0S
e 1.0 cp
| oot STROBE S TRO
Dos-s 2|
+5V Q‘RUE r‘J 2 Al
L INTMAD 1
N
£ INTMAT s
i " N
6 N
Pry LI
Pry LR —
INTMAL s
Tl
19 — o5 1_INTMAS —
AM95 13 o1 CENSTR —
g e 0.7 ” !
R 1o T
PLS2 W0 f=
o 1T
SYSCP_ 4 FOUT ; R52
- FOUT \1 4Tk .
e X 4 o
- % SV 4 -\
C e
1 [ gl £
M| ¢X73.8 MR 5 =
e ¢X71B.30/X72.30 WYEL
G Bu
N 2 R3z, CL
SHFC ' 28 T =Y -
2 N 015 12k 100
RES | ¢ ><73,18@ V,__Qm " P21 1
R13
- X1B.22 21 o138 ~ 2lne 1
(PSS o’ s ) o
L G X 11 73 =012 G —
x bax| Rl Zhdny 30 Ai
' 2x ¥k o 23 S !
— 5V =10
2
pRm—< TMR3
DR _¢yer3 16 [ 1RE2 20 ing 0 f
IN : &, Tk 4 " 3 {Zx 7415283 +5V
i X245 14y 36 ! N
k » » D20 L e
" \ f‘;‘ bs S SNT4LLS3T3 Cin & Tk
1L —
" X1B.12 /-?BS 022 -B-CP MR
- X1A12 D TMR2
' a2 T loe
1
BB s | —n3 of— D43 Lo Cout |2
1% 39 SNTLHC 74 07 1 10 141""‘"——5::
< 4,7k 102 G 07 a7 L D7 a7
13 3 . ; 1
S—-;——»—-—xm.s) {1 g SV—J D6 e as S
ff___.m)(732 f——:r—z—ﬂﬂ R g L2 05 18 ns 0s 2 U 18 0 05’
) : 3 D4 L 4 3
TMR1 . o DL a4 = DL Ob
e X1B.8 0 L LI ) | ST o
g-—-m-c[éK X73.15 6l - D2 8 53 |8 L
33 1.1 1 8
Wi;ig s “5V %E';“m at 2 . S a
-—-w-cOUT . D8 0o =1 Dg 0B
s Y91, 3 X28 /
Ny Cout ng
D421 £
RE ~ 021 SNTALS2T3
TLHC0Z sl 8 £
3 oY o
g e R =
> ::i =it - Tin
i _T:L—’-’J
[¥41
v/ g
% &
| & £ y Z
S 2 6 T A - 1 ry



D51 W5V D52
L0409 “tmosz 029
EN ~{Uee, vop SNTLLS!
1 15 10 _._-_-a—»-—u——-—lqu
- STROBE A
a; : Le
C, 5 T
08 b R43 D421 f‘“""‘lm -
o £l s P A2 TLHCO2 /{;;M Dé
e I b QTN 5 11
S A
a2 12 f TESTOC A e 05
Db
o . -
ok : B2
+—‘5 ¢ (LA ey
0 -
o g £ DLl 0 1§ e
06 % SNTLLS32 /‘"“"““Dpj X M
a7 ! 13 " {08
I 19 Z1 —
. SNTAL:
e = B T
i S| BEUE
g
NN e \ \ 2ig7.3
> D1t 15
& 5V — 03
= e
: —
R?ké /-—-'——“01
1 D8 1
CL7
3y k2 D2k * D2k T
%»—% SN7LLS123 X1A 2L ) 100 ) SNTALS123
100 R38  PiLCP  IX1AZ
15 1 R34 02 5
a1 10 4,99k
g2 L
2l 1 w43 [R33
. “ih lL’m L 160 Vi :E 1 ‘
Al . E (L8 R37 sV D37
E1 in 100 y SHTL
19 "é-——'
ChA 1
\ ? \ 0 17 DIR
+5V ' 2% SNT4LS283 L t:]_
07
i R31 n25 Bl ., ol 0
L, Tk N5, G 08 i
' SNTLLS3T3 B, Cin 6———~——
1 B3 15 5 13
e R E B3 oumn
nez g D27 (YRR A
1 arcissausons
IOE \é‘i 4 B : 9 | D3 1k .
mL—? Lo e 0% 3 - 2 172 10 81 n2 15
o1 o oy o7 MoE 3 8 a 16—
19 N 3
T aef—2 E}i—l‘}» os 08 1;: Mo o b s e "
18 - 0s 19 B2 A 013 1k 05 05 15 A2 7 L s 0s Z Vg / B
1 13 12 5 13 12 1
Bl osp—s e o A E! oL ob
L 5 B& 1 8 9 12 10 18 03 19 Bl
3 a3 ——__—Bﬁ /-—""“DE Q3 Ay 4 17 03 “ o
Ll oz 081 w2 6 3 (3 ]
8 9 B2 Dy & I Tl £, 1 4 ol 82
3 ot al 2 B1 D817 ° 1 16 L 3 ot 7 . By |
@ e ! 1 ng 0y -
ng o N\ Vamml ov =z g
f— | out
D23 DZ28
SNTLLSZT3 026 SNTLLS2T3
181 Cin
Address-E
,&k Nata-Bus
Controll-E

1
Kishekante flir D

1
Lekerzrunnis - durch digse Zone mool

fichst nure bettunoen fuhren. .



D29

SNT4LLS3T3 X1A B (34,040,CL5
N 4L Ché
1l £17,031 33,029 (51,052
{ DE +5Y € ; 4
1 I 126 1 yiil 16
—Ltdn 748 KOT
17 16 d
o o ?m-{ X747 KO6 1000 on 10n
el a5t X746 KOS T T To T
13 12 . "
o &&TM“{XM.S KO.L 017 078 019 020,023 021,022,024 DLt
— s 03O XTh L KO3 . 025,028 026,027.030 043,
—t Q2P X739 KO.2 029,031 033,051
T T HE—( X735 KO
—2jog aBP——Cx734  KQP )
BU
030 X1A,B.32 : “ g
, SN74LS37S %16 e . ! o
He-1 n5?2 L DL
Zks 3 71
| (“ 8 ) -
B a3pR— X73.12  PSEM L Qrovts e
8 gy 02Hl——(x7311  STREM SV
L i E——C X760 KOS L1
os_agP——XT49  as ?ézok SNT4LS32 % s
1 y 3 R
2f 21 p— D
Qmu.‘sxch( 8
Srovew
v 3] 5V
i SNTLLS24S ‘ SNTLLS13
19 3
{ 1 - E L 1
L ™ 1 2 2 g ‘
) e X74L.20  KAT ] k J
‘*““"‘"lL < > "'?"“""’""“""’“X7lt19 KA6 : [t sunes wil Mt e 110
B T S e X74,.18 KAS [T)orc;ufi;c\:t N
LI RS E X747 KAL
LY g X7h16  KA3
BITTSTE X745 KA2 " ’
_——-1—6- < > 4 X7[s“v KAT PO S 1([\: et
T R X743 KAB D) ))
T T T ¥ 4 7 L] T
1 20
Dravfsicht
Top view
Addre;S_Bus =g AR Stromiauf zu Zeichn.-Nr. -
kb = DB iqi i igi ection 7 \
ot B . CMT Digitalteil / Digital s of 8@2&51
CMT reg. LV 8022020 V erste & ‘
“12,& I 13 l 14, | br 095 (m8-0080



D47 D47 X701
O TLO9 TLL914% N
XIB.31 ey ST e 43 ol R

R15 5t
5V o6
: 45V
R25 R&1
3,3k , 1 :
& J V21 R7 R8 R7
ERE INALLB i Tk 4Tk
10 2 b
D48y 036,038 : couoss
55 159 {5
ey 10 2] M,
L3 —— m x —d
e - HRes &7 B
R24 D48 RS Y
3,3k & | o RESET
y‘ INTE
6x INGLLS INT1
D47 ‘ V13
. 2 CENINT. . 8] INT2/INTAB
IT b e
OL3 INT3/INTA1
§ THLSTh DT/R
1 |2 =
13 | 0 s
= - TMROUT1
> Vi v TMROUTE
CINTRF oy b TMRIN1
9 Iﬂ K1 | P
L V19 ~~ TMRING
\INGLLE o
Vi MCSP
INTIEC 0 1] MeST
ks 1 ——
DL7 )
76097 § DRO.G
9 8
i—-—n—x—
1 10
D39
0L
Ei .
Fe)
AL
pud b 5y
(R Xl Bl 4
= o @
R28 D48 P S
toe | 22,1k CoLOM 75
A 6 L
M= s & P9 /}Vf_g @
91807
i [ IR7
I b
%8 001
! 3 N O I O
21 & P Tt n

|
g
i

i..-n
P
N
]
R
S
~



OMHz

X701 141532
A\
R8 ! .
Tk D41
 Epmm el 5
w| Tk
v S5V 039
! TLFO4 B
N 15N 3 Log
1
1 R [FRe i
L7k
2 L5 e o
35,48,5152 R R R s,
55 159 150 {47 J49 |62 |56 |63 |53.54 58,65 Ny
_ o ADD 7418373
%3l 5 e glg g ; , LLS245 R20L 11
i OBy g o AD1 o iR £
e ot
Az -1 n L Lo AB
AD3 o IS S . T
ADG SN P R o o=~
{TAB ADS ADz LT o e D 02 uzé._w_.ﬁi\
VTAT AT B e | B 03 A
D1 3 17 Db Dk, 9 Ab
A7 > i < > QP
80186 _ - 5 50 15 AS
Py ADB il < > e |05 as :
T1 ADS | 6T D 06 06} A
e AD1 e > o by 8
a1 H DB AB
D12 M D3 DS
L T4LS265 TLLS3TS
3 R R21 -
AD% 00415
3 Yir 0F
ADTS - O s gl
A6 o HATE < > & D8
5@2 g[f}f E}Qﬁmmmmw,\_ ~ 'l[+ AD 391
EERIEIRIEMEZIES < < " Y
12131 130 |29 [28 |27 25 |33 P34 |61 Jei |66 |67 < 7 oz
— N ADT BT
[%’ el = ——s oo} , ADR B
& D PR 13 D13 ~AD13 18 ps
P 12 D4 . “~ADW & 06
e 11 m L JAD1S 17 07
N | ALE
' D6
ALARM = X1B.10 TLFOL ,ﬁk Eg
I 1 7 6! E23 i
-— = X1B.29 = 1 NTMRS ”Dlé ; 3 A6 I
&, 1 g u1 =
e - KEY INT - T
@ DRE INT i B BHE
Reset 2] 1
L xmm X73.9 w2l L)
1
“1R7 INGL4B o SEYINT
TMRINT -
] Fax 4,7k ey <DRENT 7
i NG44 8 __EMRINT '
:
NMIE
l 5 \ A 6 l ] - T



X217
i PG/ AT .
LM2
1 — e X71B.2¢
N PGM/AY PGM/Alh
X20 T ?
07 20 |27 0 |7
7415155 T PGM BEM BEM
hﬁAﬁ - AlL 26,A13 : DB Al 26 AT3 D10 012
] -~ 77128 / < ) 27128 / 77128 /
eed A 4 a1z 27256 AT 27256 27756
s 2 At AlZ 23] ayg
LiE A8 Al 21 a1p
1&;@ A9 Al 24 AG
A7 A8 3 47 og H1_D€ op 1108
A6 A7 b ag o1 12 o1 1201
AS Ag 5 1as o7 [13.02 o 202
, AL A% 6 1 as 03 11503 03 1503
g UMp 3 AL 113 oy, 6.0k o, 16D
10 UMt A2 A3 8 |0 05 11205 o5 [105
1 UMz Al A 5141 06 18 D6 pg L8 D6
1 U3 | A8 Al Wi oF o7 pebl R AN
22 lez
M2 e X714.26
UM@ UM1 UM3
PGM/ Ath PGM/ ATk PGM/ ATh
D14 : 20 ?27 20 #27 20 127
13(3g Al 26| a3 Atk A Ath 2413
ERPY AL 2 an AB 2 AR st
/J;Ea ALz 2 an . Al EINT AlZ 23 a1y
/._Eg:ﬁ Al 2w AT 2 g . At 21 10
ar Eb A1B ), Al 2 pg Al 24
Fb '
L . M., AB A9 28] 45 A9 2,
7 I.RB /A}) AT 0B 1 D8 AB 3 AT o8 M DB Al 3 A7 o D8
R i )
6 Eﬁ Al A6 o1 11209 A7 kly, o1 11209 ¢! AN 01H2.09
t | [R2Z } Y 5 1308 B 5 1as 13 D19 ! 5 BRI
— P T - 02 AS —
t | IR AS 6 03 L1501t AS ¢ o3 L8011 AS 6 ol o
e /-""""""‘AL Al Ad N
9 URB Al 1 01,‘16 D12 YA 7 16 D12 A 7 ok i6 012
1 | R A3 8 ~ 17 013 3 3 * o . 11 D3
11 | UR2 ’22 h2 0 18 Dl . " o5 28 | H w2 0 18
— Al 06 - a2 9 1 a1 06 118 0% Y AN oel D1
12 A1 APy = 07 A1 10 A 507 1% 015 Al 10 A 5E 07 % 0B
' 2 2 2
D9 | D11 |* D13
77428/ 17128/ 71178/
27256 27256 21256




o

13 14 15
039,04
01 Dz..05 08..D13 06,07 D% DL7 D4k
+5V LE 3 S, L5 g
i Tas T;' l Tzo -L TLZB l Tm 1 !11.
100 160 100n 10
Frrl T Il T
= X 71B.25 Ch 5 C6..09 €10 {20,030
L CSRE C21..026
i
v
TD'IZ 20 |26 BU’
7128 / e ez 0I5
27256 Al3 211 HM6264 R7,RE
Bx &,k 128
Al 03,037 L
LA 100n
AY I 1
e D15,016
IA7 og L
A6 01 12
1 a5 vy LI
Al 03 L3 AR AT LYo Vi
A3 oL 8 = 80186 e |p V20
A2 0s |17 N2
A1 06 [
22 £27 ? 8 V1S
o | MARK 1 nfrichf E
. WR . Bottom view
LRB
‘ " e % 5
URB CSRB i i A i i L. 1 4. H e 3 i A h
i 20 Tze ‘ D [ -
eyl r T Y T Y i 1_7 : T ¥ v T T T
A13 €ET £z ! Draufsicht Craufsicht
Top view _— Tep view
036,038,039 06,0701k
D41,047 D48
3 20 1" Z;B L . 15
| T ' st
\ ! (
: D ;
3‘ T ¥ Al / T T T f i T A\ i i /i 7 T T
,; 1 Drautsiche 10 1 Draufsicht ih
Top view Top view
5 D2...05 pe....013.015,016
% .
7
Address-Bus Stromlauf gilt fir VAR 02, 04
:)\: Circuit diagramm is valid for model 02, 04
Stromiauf zu Zeichn -Nr. Bl
@ Digitalteil / Digital section Z 807 L517 S
; CMT reg- V. 072020 v erste Z. ‘ v
P | s | 4/ | or nos res nsre 18



e N West Germany

E§€3E£E§E£é%i%%ﬁ&i‘ﬁﬁggfgzz

SERVICE INSTRUCTIONS
st Modulation Generator Module
802.5713.02

s

 802.5713.02



Contents

- Page
5 Service Manual of 1gt Modulation
Generator Module R R I T SR - S
5.1 Function Description M I T
5.7T.1 AF Synthesizer R I - T |
5.1.2 Modulation Control Unit “ecevoctecsasccccancosces 5,7
5.2 Testing and Adjustment T
5.2.1 Testing the Input Stage R R N -
5.2.2 Testing the Sinewave Generator B
5.2.3 Testing the Reference Voltage cececcovrescaneceee 5.3
5.2.4 Testing the Filter CCeersecctotaccstcoccoesen0ses 5,3
5.2.5 Testing and Adjustment of the Level Attenuator
(Input Attenuator) R T - S|
5.2.6 Testing the Fine Attenuator “ecveccocascsnsccaces 5.4
5.2.7 Testing the Coarse Attenuator I
5.2.8 Testing the Amplifier for External Modulation ... 5.5
5.2.9 Testing the Signal Selection ceceocccaccscncccons 5.5
5.2.10 Testing the 1st Signal Distribution cescecccasces DB.6
5.2.11 Testing the FM Characteristic Correction ........ 5.6
5.2.12 Testing the FM Deviation Setting ..c..ivivievnae.. 5.6
5.2.13 Testing the Preemphasis St rcecocococtcocsscccncss 5.6
5.2.14 Testing the 2nd Signal Distribution cecenscssence BT

Component lists
Circuit diagrams
Component layout diagrams

802.5713.02 3 E~2



5 Service Manual of 1st Modulation Generator Module
(See circuit diagram 802@5713 S)

5.1 Function Description

The module consists of two function units: ap synthesizer and mo-
dulation control unit.

5.1.1 AF Synthesizer

The AF synthesizer covers the frequency range from 20 Hz to
25 kHz. It does not contain an oscillator and is driven at input

which divideg the input frequency by 32 and thus loads the shift
chain with 16 Low levels and 16 High levels per AF cycle. The
stepped sinewave ig balanced~to-earth at the output of adder N
and has an amplitude of 2.5 V.

Three parallel, active Butterworth lowpass filters with different
cut-off frequencies are then connected to smoothen the stepped
sinewave. The first filter is used for frequencies from 20 mz to
300 Hz, the second Ffrom >300 Hz to 4 kHz and the third from
>4 kHz to 25 kHz. This prevents the distortion from being
increased to a non-permissible level at low frequencies. The auy-
tomatically selected filter is connected via Né6.

A signal generated in the same manner from the same frequency
range and with the same level (Vems = 1.77 V) can be added
(double tone) at the summing input PILINT (N7).

The circuit then contains three digital level attenuators with
which the output level can be finely adjusted. These attenuators
are the D/A converter N8 for 256 steps, the fine range attenuator
N10 with 8 steps and the coarse attenuator 1:10 following ampli-

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

802.5713.02 5.1 E-1



5.1.2 Modulation Control Unit

The second function unit on the module is the modulation control-
jer where different internal and external signals are combined
and drive the AM and FM modulators at two outputs.

An external signal whose level can be modified in 8 steps (Gain =
0.4 to 10), in order to achieve Vype = approx. 1 V, is applied
to ¥4. The signal obtained can be routed to a peak-value meter by
N16 (internal output MODMES). N17 is used bto select between the
external signal and the signal of the AF synthesizer which is
available here with a constant level. The internal input EXTMOD-
(¥1.B24) is not used.

The connection of the adder N20 is selected such that the two in-
ternally generated signals "Pilot tone® and "AF synthesizer™ have
& maximum level of Vype = 1 V (AF synthesizer constant, pilot
tone adjustable). These three signals can be distributed indivi-
dually or combined to an AM path and an FM path via N21 (1st sig-
nal distribution) where the AM path is directly connected to the
AM output and the following signal conditioning is possible with
the FM path: '

+ A programmable level attenuator is used to adjust to wvarious
operating points on the FM modulator characteristic depending
on the selected centre freguency.

+ A gsecond level divider is used to set the freqguency deviation
in 256 steps.

Optionally:

+ Internal preemphasis for @M generation with 20 dB/decade
(0 dB at 10 kHz, -20 dB at 1 kHz) or

+ Direct output for FM.

802.5713.02 5.2 E-1



5.2 Testing and Adjustment

5.2.1 Testing the Input Stage

X1.A22 (GENCP): f = 32 ¢ fap, i.e. 640 Hz < £ < 800 kHz,
‘Squarewave voltage (Viow = 0 Vv, VHigh =
100 mV) but distorted above £ > 100 jhz
by series-connected lowpass; Vmax. remains

at 100 mv,
P1: TTL signal with £ = 32 x fpp
5.2 .2 Testing the Sinewave Generator
D1/3:¢ TTL signal with f = fap
Pd: Stepped sinewave (32 steps/cycle) with £ = Lape

v o= 2,58 V £1%,

5.2.3 Testing the Reference Voltage

P3: DC voltage V = +5 v +0.3%.

5.2.4 Testing the Pilter

P5: Sinewave signal with £ = fap and Vege = 1.768 V +1%

802.5713.02 5.3



5.2.5 Testing and Adjustment of the Level Attenuator (Input

Attenuator)

Set the following AF
Set 5.10 V AF level.
5.10 Vepg £ 5 mVe

levels on the instrument with £ = 1 kHz.
Using R51 adjust voltage at X505 to

Measure the voltages at P6.

AF level [V] | Veps [V] at pé
2.54 0.877
2.56 0.884
3.84. 1.326 +2%
4,48 1.547 £2%
4.80 1.657 +2%
4,96 1.713 £2%
5.04 1.740 £2%
5.08 1.754 +£2%
5.10 1.761 +2%

5.2 .6 Tegting the Fine Attenuator

Set the following AF
Measure the voltages

AF level [V] | Veps

levels on the instrument with £ = 1 kHz.
at P7.

[v] at P7

A %
Lo U

2.00
1.00
0.40
.20
0.10

OO O
oo oO o

@
@
@
&
@
®

[ Hen T or BELCIE 6 JEY -8

5,27 Testing the

Coarse Attenuator

Set the following AF
Measure the voltages

AF level [mV]| Vyps

levels on the instrument with £ = 1 kHz.
at X505,

[mV] at X505

50.0 50.0
50.5 50.5
802.5713.02

2%
+2%



5.2.8

Testing the Emplifier for External Modulation

Apply the following AF levels to X504 with £

Measure the voltages at P8.

Vems [mV] at X504 | Vipe [mV] at P8
2500 1000 Tolerance: +1.5%
1560 1000
1000 1000
625 1000
385 1000
250 1000
156 1000
100 1000
5.2.9 Testing the Signal Selection

Apply a sinewave signal with £ =

i kHz.

T kHz and Vepe = 1 V to X504,

Setting Key sequence | Monitoring using oscilloscope
{receiver
test) At N18/7 At N20/6
two~tone AM 50% BXT EXT signal (1 kHz)
via EXT and INT? |3 kHz AF INTI AF synth. signal
(3 kHz) 50% INT1 (3 kHz)
AM via INTI OFF S AF synth. signal
50% INT1 (3 kHz)
Double modula- 50% INTI EXT signal |AF synth. signal
tion: AM wvia INT1|2 kHz EXT (1 kHz} (3 kHz)
(3 kHz)
FM via BT
AM via EXT OFF ' EXT signal
50% EXT (1 kHz)
802.5713.02 5.5 E-2




5.2.10 Testing the 1st Sigmal Distribution

Apply a sinewave signal with £ = 1 kHz and Vypg = 1 V to X504,

Setting Key sequence| Monitoring using oscilloscope
{receiver
test) At N22/6 At N23/7 = P8
Double modulation: :
AM via EBXT (1 kHz) 50% EXT EXT signal INTT signal
FM via INTT (3 kHz)| 2 kHz INTI {1 kHz) {3 kHEz)
Double modulation:
AM via INT1 (3 kHz)| 50% INTI INT1 signal| EXT signal
FM via BYT 2 kHz BYT {3 kHz) {1 kHz)
FM via INTI OFF S— INTT signal
2 kHz INT1 (3 kHz)
B5e2.17 Testing the PM Characteristic Correction

- Set 25 kHz FM modulation.
- Vary the carrier frequency in the range 1 MHz to 1 GHz.

The measured deviation may deviate by #2%.

5.2.12 Testing the FM Deviation Setting

- Set FM modulation; carrier frequency 500 MHz.
-~ Vary the deviation in the range 100 Hz to 100 kHz: AF = 1 kHz.

The error may be = 1.5 %.

5.2.13 Testing the Preemphasis

- Set phase modulation, fixed centre frequency, fixed phase de-
viation.

When varying fap, the voltage at X1.B31 must change in the same
direction and proportional to fap.

802.5713.02 5.6 E-1



5.2.14 Testing the 2nd Signal Distribution

= Set any FM modulation. The voltage at X1.B31 must remain con-
stant when varying fup,

= Set any phase modulation. The voltage at ¥1.B31 must change
proportionally to far when the latter ig changed.

602.5713.02 5.7 E~1
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€1

e

€3

€5

cé

7

8

€14

€135

€16

2
b
e

CE 100UF+=-20%25V BRDX9,S
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-A1ESS-101

CE 100UF+=-20%25V 8RODXY ,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE~A1ESS=101

CE 22UF+~20%16VSRUXSRAD A
ELECTROLYTIC CAPACITOR

NCE SRE 22UF/16V+-20%
CE 100UF+=20%25V BRDXY,S
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE~81ESS=101

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

NCEC SRE 22UF/16V+=20%
CE 100UF+=-20%25V 8RDX9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE=A1ESS=101

CE 100UF+-20%25V 8RDXS,S
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-ATESS=10%

CE 22UF+=-20%16VSROXSRAD &
ELECTROLYTIC CAPACITOR

NEC SRE 22UF/16¥+=-20%
CE 100UF+=20%25¥ 8BRDXS ,5
ELECTROLYTIC CAPACLTOR
MATSUSHITA ECE-ATESS=101

CE 22UF+=~20%16V5RDASRAD oA
ELECTROLYTIC CAPACITOR

RCC SRE 22UF /16 V+=20%
CK 15NF+=-1Z63V¥7,5QUX13 KP
CAPACITOR

SIEMENS B33531~A5153=F

CK 1ONF+=-1X63V7,5QUXT3 KP
CAPACITOR

SIEMENS B33531-A5103=F
CK 22NF+=-5Z63V5RM MET
CAPACITOR
WIMA

CK 1ONF+=1Z63V7,56UX13 Kkp
CAPACITOR

SIENENS B33531-A5103~F
CK 39NF+=-1%63VI0QUXT3 KP
CAPACITOR

SIEMENS B33531-A5393~F
CK 2,4NF+=1263V ,36UXTT1KP
CAPACITOR

SIEMENS B33531-45242-F
CC 100NF+=10%50¥5K1200VIE
CAPACITOR

UNION CARB CKOSBXT04K
CK 6,8NF+=2 5263V RMS
POLYPROPYLENE CAPACITOR
WIMA FKPZ 6800/2,5%463)

Ke

MKSE/65/0,022UF/5%

CK

CKE

CK

144

K

cK

€C

K

6030580

BOZ L5580

E03 0580
558 L6062
&ﬁﬁ%@S&ﬁ
803 .OSED
358 6062
803 U580
Bﬁaméa&g
340 .8063
340.9076
099 .2881
360.9076
099 1940
334 .5637
084 .5350

099 ..6170

gl

e g & &
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€19

€z24a

c21

c2e

€25

C2é

27

€28

cee

C30

€31

=

C34

€35

€37

CK 4, 7NF+=1%63V6,3X11
FLASTIC=FOIL CAPACITOR
SIEMENS B33534=A5472~F
CK 6,BNF+=2,5%63V RMS KP
POLYPROPYLENE CAPACITOR
WINA FKP2 6800/2,5%/63Y
€K 3,3INF+=1%63V6,36UXT1KP
CAPACITOR

SIEMENS BE33531~A5332~F
CK 15NF+=1%63V7,5aUX13 KP
CAPACITOR

STEMENS BE33531-A5153~F
CK INF+=2 ,5%63V RHMS Kp
POLYPROPYLENE CAPACEITOR
WIMA . FKP2 1000£2,5%763Y
CK 1,5NF4=2,5%63V RMS KP
POLYPROPYLENE CAPACITOR
WIMA FKP2 1500/2,5%/63%
CK INF+#=2,5%63V RMS5 KP
POLYPROPYLENE CAPACITOR
HWIMA Frupz 1000/72,.5%2/63Y
CK 3,3NF+=2,5%63V RM5 KP
POLYPROPYLENE CAPACITOR

WIMA FKP2 3300/2,5%/63
CK 4L7OPE+=2 ,5%63V RM5 KP
POLYPROPYLENE CAPACITOR

. FKF2 470/2,5%763¢
€C 10NF=20+50%7X8R4000
CAPACITOR

VALVO 2222
CC 10NF=20+50%7X8R4000
CAPACITOR
VALVO

CC 100NF+=10%50V5K1200VIE
CAPACITOR

UNION CARE CKOSBX104K

£¢ T00NF+=10%50VEK1200VIE
CAPACITOR

UNIGN CARB CKOSBX104K

CC 100NF+=10%50V5K1200VIE
CAPACITOR

UNION CARB CKOSBX104K

CC 10NF=20+50%7X8R4&000
CAPACITOR
VALVO

€C TONF=20+50%7X8R4000
CAPACITOR »
VALVO 2222 63051 640511
CC FONF=20+50%7X8R4T00
CAPACITOR

VALVO 2222 63051 6405114
CK 2, 7NF+=1%63V6,3aGUXT1KP
CAPACITOR

SIEMENS BIESEI~ASET2~F

CK 3,3NF+=2 ,5%63V RMS KP
POLYPROPYLENE CAPACITOR

WIHA FKPZ 3300/2,5%/63)

KE

@ e

62051 64051143

2222 63051 64051103

2222 63051 64051103

13

CK

LK

CK

g£r

CK

1584

€K

CK

e

i

€€

€€

€C

&G

€cC

€e

CK

283.1701

089 6170

340.9030

340.8063

099 619

099 .6135

099.6129

099 6158

099 .610¢

087.75253

0877525

084 5350

084 .,5350

086.5350

Q87 .7325

087.7525

087.7525

340.6754

09%.6158

0% s

&
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c3¢

€&l

€41

N2

BIS/TO
M5
Né

K7

NE

NG

NTd

CK B, 3RF+=2,5263V RMS5 KP
POLYPROPYLERE CAPACITOR
BIRs
CE Z2UF+=~20L16VSRDXSRAD A
ELECTROLYTIC CAPACITOR

NCC SRE Z22UF/16V+-20%

CE 2,2UF+=20X50V 4RDXS
ELEKTROLYTIC CAPACITOR
NATIONAL ECE-&ETHKS=2RZ
CE TO00UF+-20%25V BRDX9,5
ELECTROLYTIC CAPACITOR
MATSUSHITA ECE-ATESS~-101

BL Cb4520BRE CUBIN.COUNT
COUNTER
RCA CbeSZ20BE

BL Cb4&U15BE
SHIFY REGISTER
RCA cp4015BE

BL Cb40158EE 2X4B .SH.LREG
SHIFT REGISTER

RCA CosltsBE

gL Cp40%4EE 8BIT SH.REG
SHIFT REGISTER

RCA CB&0UY4LBE

2¥4B .SH . REG

SR SVZ2000HM TMAL UM 1
REEP RELAY

ELECTROL R 3042-1051=02
BO LF4TECR ZXFET OPAMP
OPERATIONAL AMPLIFIER

NSC LF4T2CN

BO LF&T2CN ZXFET OPANMP
OPERATIONAL AMPLIFIER

NSC LF412CHN

BL €b4&0OS53BE 3hECH. MUX
MULTIPLEXER

RCA Ch4053RBE

BG LF412CN ZXFET OPAwmMP
OPERATIONAL AMPLIFIER

NSC LF412CH

Bd ADTSZ3IN
Bk CONVERTER
MICRO POW. MP=T7523JN

BO LF351N BIFET OPAMP
OPERATIONAL AMPLIFIER

NSC LFE5IN

BL €D4OS1BE 8CH. MUX
BRULTIPLEXER

RCA €405 TBE

8B8.D/BE-CONY

FKP2 3300742 ,5%/63Y

€K 099.6158

2538 .,6062

263 0944

8030580

BL 299 .6908

BL 086.7044

BL 0867044

BL 586.772¢

SR 2675364

3560521

356 .0521

BL 565.3080
3560521
8018219

BO 301.6105

BL 339.4174
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819

nNtZ

N17

Ntg

N19

NZO

NET

NZEZ

K25

NZ&

NZ25

NEE

NET

NZ2E

BO LF3I51N BIFET OPARP
OPERATIONAL AMPLIFIER

NSC LF3ISIN

BJ TLOOTCP  2X ANALOGSCH
ANALOG SWITCH

TEXAS TL&OTEP K46
BO NESS32FE  2XL N .OPAMP
OPERATIONAL AMPLIFIER
VALVO NESS32FE

BO LF4T2CN ZXFET OPAMP
OPERATIONAL AMPLIFIER

NSE LE4T2CN ,
Bd TLOOTCP 2% ANALOGSCH
ANALOG SWITCH

TEXAS TL6OTCP HJG
BL CD4US3IBE  3X2CH. MUX
MULT IPL EXER

RCA Ch4OS3BE

BO LF412CN 2XFET OPAMP
OPERATIONAL AMPLIFIER

NSC LF412CN

BO LF&12CN ZXFET OPAMP
OPERATIONAL AMPLIFIER

NSC LE42CN

B0 LEISIN BIFET OPAMP
OPERATIONAL AMPLIFIER

NSC LF351N

BL CD4OS2BE  2X4CHAN JMUX
MULTIPLEXER/DEMULTIPLEXER
MOTOROLA  MCT4052BCP

BO LF351N BIFET OPAKP
OPERATIONAL AMPLIFIER

NSC LF351N

BO LF&12CN 2XFET OPAMP
OPERATIONAL AMPLIFIER

NSC LF492CN

BL CDLOS2BE  2X46CHAN.MUX
MULTIPLEXER /DEMULTIPLEXER
MOTOROLA  MC140528CP

BJ AD7523IN BB .D/A=CONV
D/A CONVERTER

WICRO POW. MP=7523JN

BJd ADB7523JN  BH.B/A=CONV
b /A CONVERTER ~
MICRO POW. MP=T7523JN

BO LE351N BIFET OPAMP
OPERATIONAL AMPLIFIER
NSC LF3ISTN

BO LF412CN ZXFET OPAWMP
OPERATIONAL AMPLIFIER
NSC LF4T2CN

BO LMITON VOLT.FOLLOW
VOLTAGE FOLLOWER

NSC LEITON

BO LM3IT1ON VOLT.FOLLOW
VOLTAGE FOLLOWER

NSEC LE3 T ON

BG

BdJ

Ba

8d

BL

BO

BL

BQ

BL

BO

301.6105

2134550

3320444

356 0521

2134530

5653080

356.0521

356.0521

30161035

2431200

301.61035

3560521

801.821%

801 .8219

3016103

356.0521

266.,0923

266 0923
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K31

N0

BIS/TO

P16

R1

RE

R3

Ré

R3

R6

R?

RE

RY

R10

RT1

rR%Z2

R13

R14

METALFILMRESISTOR _ ~
MKZ 2,21 OH® 12 TESO

BL €b4OS51BE
RULTIPLEXER
RCA

B0 LMI1InN
COMPARATOR
KSC

8CH . BUX
€o40S1BE
COMPAR

LI TN

VL WIRE=WRAP PIN
WIRE=WRAP PIN
BERG BRo 75 403-001

RL 0,352,211 GHM+=1XTK50
METALFILMRE SISTOR

RESISTA
RL 0,35W2,21 OHM+=1ZTKS50

RESISTA
RL 0,35W 10,0 OHM+=1%TK50
RESISTOR

DPRALORIC  SHAG207/100HM=F-D
RL 0,35¢ 100 OHM+=1%TK50
METALFILM=RESISTOR

PRALORIC  SMAGZ07/100 /HK—E-p
RL 0,35W2,21 OHM+=1%TKSO
METALFILMRESISTOR
RESISTA
RL 0,35W2,21 OHM+=1ZTKS0
METALFILMRESISTOR
RESISTA
RL 0,356 TEOHM+=12TKSO
RESISTOR =
DRALORIC  SMAD207/1K~F-C
RL 0,356 TKOHM+=1ITK50
RESISTOR
DRALORIE
RL 0,354
RESISTOR
DRALORIC
RL 0,35W
RESISTOR
PRALORIC  SMAD207/10K~F-p
RL 0,35W 100 OHM+=%TK50
METALFILM~RESISTOR
DRALORIC  SMAC207/100 FHE—F=b
RL 0,35W &, 7SKOHR+=1%TES0
RESISTOR
PRALORIC
RL 0,35
RESISTOR
DRALORIC
RL 0,35
RESISTOR
BRALORIC

SKAGZOT /MK ~F=C
T0,0EOHE+-TZTKS0

SHACZOT /10K ~F~p
10 0K0HF+=12TKSO

SuADZ207/4,75K-F=p
TKOHMe=TATKSO

SHAQZOV7 /MK ~F~C
178 KOHM+-1ZTKSO

SHALZOT/I178K=F=C

BKZ 2,21 OHM 1% TKSO

MKZ 2,21 OHm 1% TESO

ME2 2,21 OHM 1% THSO

Ba

L

REL.
RL
RL
RL
RL
REL
RL
RL
REL
RL
RE
RL
RL

REL

3394174

394.8755

068 4507

099 .79 48
099 7548
082.8852
082.6543
099 .7948
099 . 7548
082.2160
082 .2160
083.1297
083 .1297
082.6543
083.4097
062.2160

083 2187

EFERINE Sk

& el




Al Datum | Schaltteilliste fir Sachnummer Blatt
Date Parts list for Stack Ne. Page
| BOHDE & SCHWARZ FF 1.MODULATIONSGENRERATOR
. 16 0387 1ST MOD.GENERATOR B0Z2.5713.01 ga &
Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
R1S RL 0,356 60,4K0HMR+=-1ZTKS0 RL 083 .18%1
RESISTOR
BRELORIC SBAEOZ20T/60 4K ~F=C
RY& RL 0,356 36 ,5KOHBE-12TKS0 RL. QBZ2.1716
RESESTOR
PRALORIC SBHADZ07 /36 ,5K~F=C
RE? RL 0,356 27 ,4KOHM+-14TKSO RL 082.2583
RESISTOR
BRALOGRIC SHih U207 /L7, 61~ F~( .
R18 REL 00,3522, 6K0OHM+-14TKE0 RL 082.2219
RESISTOR
BRALORIC SHMADZ0T2Z 6K ~F=C
Ri9 RL 0,356 19 . 6KOHB+=-TZTKS0 RL 083.1516
RESESTOR
bRELORIC SMEF2O0TI9 6K ~F=C :
R20 RL 0,35W 18, 2KOHM+-T2TKSO RL. 083.1480
RESISTOR
DRALORIC SHMAE 20T 118, K~F~C
RZ%Y RL 0,356 17 ,4K0HE+=-TXTKSO RL 083.1468
RESISTOR
BRALORIC SMAQZOTHIT 4K =F~C
RZ2 RE 0,356 17 . 6KOHM+-TETKS0 RE DB3.71468
RESISTOR
DRALORIC SMAQZOT7 /17 ,6K~F=C
RZ3 RL 0,35€ 18, 2KOHNM+-TXTKS0 RE 08%3.1480
RESISTOR
BRALORIC SHAZZOTELE , 2K ~F=C v
RZ4 RL 0,356 19 ,6KOHH+=-TETKSO RE 083.151é
RESISTOR '
BRALORIC SHA /207 19 6K ~F=C
R2S RE 0,35W22 ,6K0HM+-TZTK3O RL 082.221%
RESISTOR
DRALORIC SBEO207 /22 ,6K~F=C
R26 RL 0,356 27 ,4KOHBR+=-TRTKSC RL 082.2583
RESISTOR
PRALOGRIC Sma G207727 ;4R ~F=
RET RL 0,35W€ 36,S5KOHM+=-1XTKSQ RL O83.171é
RESISTOR :
PRALORIC SMAOZ207/36,5K~F-C
RZE RL 0,35 60, 4KOHB+-1XTKS0 RL 083.1881
RESISTOR
DRALORIC SMAQZ20T F60 6K ~F=C
Rz9 RL 0,35¥ 178 KOHM+=1ZTKSO RL 083 .2187
RESISTOR
GRALORIC SME/SZOTLITBR=F=C
R3O0 REL 0,354 10,2K0HM+=-12TKS50 BL 082 «2331
RESISTOR
BRALORIC SMA/207/90,2K-F~C
r31 RE. 0,356 1,76KOHE+-1ZTKSO RL. 083.0784
RESISTOR
BRAELORIC SMAQZ0T /1 ,T4K=F~b
R32 Ri. 0,356 10,0KOHM+=-TXTKS0 RL 08Z 1297
RESISTOR
DRALORIC SHAUZO07 /10K =F =B
RE3 REL 0,35 10,0KORR+=1ETKSO0 RE. 083.1297
RESISTOR
PRALORIC SHAOZOT /10K ~F =B
KO _SETFPERINT Q& My A
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160387 | 1ST MOD.GENERATOR 802.5713.0%g4| 7
Kennzeichen Benennung/Beschraibung Sachnummaer enthalten in
Component No. Designation Stock No. contained in
R34 RL 0,358 10 UKOHM+=1LTKS0 RL 08Z.1297
RESIETOR
DRALORIC SHMADZO0T7/10K=~F~b
RES REL 0,35%¢ 17 ,4K0OHM+ -12TKSO RL 083.1468
- RESISTOR
BRALORIC SBAOZUOT7 /17 s 4K =F=C
R36 RL O,35¥ 57 ,6KOHR+=-1ZTESD RL [83.68%0
RESISTOR
DRALORIC SMAUZOTIS? , 6K =F=C
RE? RL 0,.35¢W 19, 1KOHM+=-fZTKSO RL 083.1500
RESISTOR
BRALORIC SMES207/19 1K ~F=C
REE& RL 0,35 35, TKOHM+-1ZTKS0 RL O83.1700
RESISTOR
BRALORIC SMAOSO0T /35, TK=F=C
R3G RL 0,35 30,.1KOHK+=-TLTKS50 REL 083 .163¢
RESISTOR
DRALORIC SHACGZ07/30,1K~F=C
R4 0 - RL 0,35W 53 ,6K0HM+=-12TKSO RL 082 .2590
RESISTOR
BRALORIC SEA 0207/53 ,6K~F=C
R&T REL 0,358 2,61KOHM+=1ZTKS5Q REL 083.09(03
RESISTOR :
GRALORIC SKAD207£2,61K~F=b
R&E RL 0,35W &, CO6KOHM+~1ZTKSO RL 083 .122
RESISTOR
BRALORIC SMAQZUT /8, D6K ~F~D
R&3% RL 0,35W6, 646KOHM+-12TKSO RL 082 .1687
RESISTOR .
DRALORIC SMAOZOT #4,64K=F=C °
Réb& RL 0,35W 6,49K0HM+=TLTKSO RL 083.1168
RESISTOR
PRAELORIC SRAGZ0T /6, 4FK~F=p
R&5 REL O0,35¥ 6,.34K0HM+-1ZTKS50 RL 083.1151
RESISTOR
BRALORIC SBAQZ07/6,34K=F~D
R&6E RL 0,356 7,15K0HM+=-1%TKSO RL 083 .1174
RESISTOR
BRALORIC SMEUZ20T/7,T5K=F=b
R&7 RL 0,35W 1,21KOHB+=12TKSO RL. 083 .0655
RESISTOR
DPRALORIC SHAC207/1,21K~F=p
R4& RL 0,35W 3 ,40KOHK+=12TKSO RE. D83.1000C
RESISTOR
BRALORIC SMACZ207 /3, 40K =F=p
R4&9 RL 0,356 1,69K0HM+=-12ZTKSO RL 0&83.0778
RESISTOR ‘
PR&LORIC SMAQ207/ 1,69 ~F=p
RED RL 0,35 2, 37KOHM+=TZTKSO RL (083 .0878
RESISTOR
BRALORIC SKMAQZOT /2, 37K ~F=D
R34 RS 0,34 SKOHM+-10ZCERBET RS 006.66%8
TRIMMING POTENTIOMETER
BOURNS 3296W=1— SKOHM+=-10Z
R52 RL 0,35W 2, 00KOHM+=T2ZTKSD RL U8Z.0826
RESISTOR
BRALOGRIC SRAQZUTEZ2,00K =F=p
HOAD EPL4TILNY ©s Bt




@ Al Datum | Schaltteilliste fir Sachnummer Bliatt
Date Parts list for Stock No. Page
ROHDE & SCHWARZ EE 1.MOBULATIONSGENERATOR ,
16 |0387 | 1ST MOD .GENERATOR 802.5713.01 s4| &
Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
BIS/TO
RS5&
RES RL U,35¢ TECGHM+-TZTKEO RL 08£.2160
RESISTOR
BRALORIC SEeE U207 /1K ~F~C
RS & RL 0,356 499 OHM+-1ZTKSO RE. 083Z.0410
RESESTOR
BRALORIC SMAODZOTI&FIOHM=F ~p
RS7? RL 0,35 301 CHm+-1XTKSO RL 083.0210
RESLISTOR
P RALORIC SMAOZOT/3010HM =F=p
REE RL 0,35 100 OHM+-1XTKSO RE. OBZ2.6543
METALFILM-RESISTER
DRALORIC SHAQZOT/100/UR ~F=b
R59 RL 0,35 49,9 OHME-1ZTISECQ RL 082.9520
RESISTOR
RESISTE MKz
R&Q RL 0,35¥30,10 OHE+-1XTKSO RL 082.%313
RESISTOR
BRALORIC SMA D207 /30 ,10HM=F+0b
R&1 RL O,35w 10,0 OHM+-1ZTKSC RL 082 .8852
RESISTOR
DRALOGRIC SBAQZ207/100HM =F=p
R&2 RL 0,35 10,0 OHM+=-1ZTKSO RL 082.8852
RESISTOR
BRALOGRIC SMAGSO7 J100HE =F=D
RG3 RL 0,35W 3. 83KOHK+=1ZTK50 REL 08Z2.6614
RESISTOR .
BRALORIC SMAEQ20T /3, 83K~F=b
Ré64 RL 0,354 2,00K0HR+-T4TKSO RL OE&3 .0826
RESISTOR
BRALGRIC SMADZ0T/2,00K=F=-D
R&S RL 0,356 Z200KOHM+=-1XTKSO RL 083 .2235
RESISTOR
BRALORIC SMAG207/200K~F=b
RGE gL 0,354 200KOHM+=TLTKS0 RL 083 .2235
RESISTOR
DRELORIC SMAC207F200K~-F-D
R&T RL 0,35W18,20 OHmM+=-TZTKS50 RL 082.9107
RESISTOR
DRALORIC SMAOZ207 /18 ,20HN~Fyb
TRIMMUERT fSELECTED
R&6S RL 0,35W2 00 OHBE+-1ZTKSO RL 099.7921
METALFILMRESISTOR
RESISTA MKZ 2,00 OHRM TZTKRO
R&G RL 0,356 6,.81KOHM+-TZTKS0 RL O082.2560
RESISTOR
. BRALORIC SHMA 020746 ,8B1K~F=¢
R70 RG 1,62KOHM+=1ZTKI00 1206 RG 0069997
CHIP RESISTOR
DRALORIC CEB 3216 1,62KO0HE | TR
R71 REL 0,358 F0.0KO0HR+=-1TRTKS(0 RL 083.1297
RESISTOR ~
DRALORIC SHEAO20T 10K ~F=b
RTZ REL 0,353 9TEOHRE+-0 12725 RL OB4 2297
RESISTOR
BRALGRIC SMAOZQF
ROZ? 8743 1I0% S&  BL A+
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; EE 1.HOD ; - : = R
ROHDE&SCHWARZ 16 | 0387 | 1ST MOD -GENERATOR 802.5713.01 ga| 9
Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in
TRIBMWERT/SELECTED
R73Z RE 0,35 453 OHM+-TZTKED RE OBZ. 0278
RESISTOR
BRALORIC SMADZOTALSZOMM~F =
BT 4 RL 0,35W 267 COHM+-{LTESD gL OBZ 0161
RESISTOR
BRALORIC SEAQZOQT F26T7 OB =F=p
R75 RL 0,356 178 COHM+-1ZTKS0O REL 083.0003
RESISTOR
PRALORIC SMAQZOTFATTEBOHE ~F~B
RTE RL 0,35 115 OHM+=-1ZTKE0 RE OBZ2 9836
RESISTOR
BRALORIC SHACZO7 /115 OHE~F=B
RTT RL €,35¥ 66,9 OHE+-TETKSO RL 082 .9620
RESISTOR ‘
BRALORIC SMAQZOT {64 ,90HM=F+ 1
R78 Ri. 0,358 45,3 OHM+~-1ZTKSO RL 082.9488
RESISTOR
b RALORIC SMEO207 /445 ,30HM-F+D
R79 RL 0,354W26,70 OHM+-1XTKSO RL. O82.9265
RESISTOR
BRALORIC SHAQZOT /26 , TOHK—F+b
REQD RL 0,35W 47,5 OHE4+-TZTKSO RL 082.9507
RESISTOR
BRALORIC SMAEQ20G7 /4T ,SCHM=F+D
RE1 RL 0,354 100 OHM+-T1ZTESO RL 0B8L.6543
BETALFILM=RESISTOR
BRALORIC SHAGZ2LTLI00 /B =F=F
rR&2 RL 0 ,35W 2, 00KOHBL+-1LTKSO RL 083.0826
RESISTOR
DRALORIC SMAQZ07/2,00K~F=b
RE3Z RL 0,356 2,00KOHM+=-1ZTKSO RL 083 0826
RESISTOR
DRAELORIC SMADZ207/2,00K=F=b
R84 RL 0,356 3, 57KOHR+=12TKSO RL 083.1022
RESISTOR
BRALORIC SMADZOT7 3,5 7K=F=D
RES RL 0,356 2 ,U0KOHB+=14TKS0 RE, O08Z.0826
RESISTOR
BRALOGRIC SMAG2O7 2 , 00K=F~D
R&6 RL 0,35W TKOHM+=-{XTKSO RL 082 .2160
RESISTOR
BRALORIC SHAQ2U7 FIK~F=C
RE? RL 0,356 3, 57TEOHME=1LTKS0 RL 08%.1022
RESISTOR
BRALORIC SHAQZOT7 /3,5 7TH~F=D
RBE RL 0,35W 2, ,00KO0HMN+-12TKS0 RL (83 .0826
RESISTOR
BRALORIC SMAQZOT7/2,00K=F=p
RE® REL 0,35 3 ,.537TKOHE+-TLTKSO RL 083 .9022
RESISTOR
PRALORZIC SMAQZOTIS STK =F=b
RGQ RL 0,35 TKOHM+-=T1ZTKSO RL DE2.2160
RESISTOR
PRALORIC SMAGZOT FIK=F~C
ans EFRTIing < T
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FIXED CONNECTOR
ROSENPERG 5%S5601-20002
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@ Al Datum Schaltteilliste flr Sachnummer Blatt
Date Parts list for Stock MNo. Page
BOHDE & SCHWART EE 1.MODULATIONSGENERATOR
16 | 0387 18T MOD.GENERATOR 802.5713 .01 ga 10
Kennzeichen Benennung/Beschreibung Sachnummer -~ enthalten in
Component No. Designation Stock No. contained in
R RL 0,35%¢ 5,62KOHM+=TLTES REL 0BZ.2190
RESISTOR
BPRALORIC SHADR207 /S 62K =F=~C
RGZ RL 0,35% 5, 90KOHES-T1ITKS O RL 083 .1145
RESISTYOR
BRALORIC SHMACZ0TF/ S 90K «F=p
TRIMMUERT/SELECTED
RE3 RL 0,35 1,74K0OHM+=TZTKSO RL DBZ.07E4
RESISTOR
DRELORIC SHAQO20771,74K-F~b :
RY & L 0,35 100KOHWM+-12ZTIS0 RL 082 .1764
RESISTOR
DRALORIC SMAQZO07 /100K ~F=C
¥1 AE BZIX79/fcCcoVY 0,5 Z=b1I &E 012.2303
ZENER BIOBE
VALVYG BIX7®/CoVY
¥e AD TN&L48 75¥ 0,154 up: AD 012.0700
BIODE |
: TEXAS INST fN&&GE GEGURTET
vx D TNGLL4E 75¢ 0,154 UbZ &0 012.0700
BIGBE
TEXAS INST IN444LE GEGURTET
' AE BIXT9ICLYS 0,5¢ Z=D1I RE 012.2426
ZENER BIODE
VALYO BIXTOFCLVE
BIS/TCO
ve
¥10 AK BCYSOLY HNPN 45V 20084 AK 010.5163
TRANSISTOR
SIEMENS BCYSOIX
¥11 BE BIXT9/CHVE (s5¢ Z=-BZX BRE 012.26426
ZENER BIODBE
VALYD BIZXTOFCLYE
vizd AE BIXT79/C4&VZ Q56 Z-D1I AE 012.2426
ZENER BIODE
VAELYO BZXTO/CLVE
¥1s AD INLLA4E TEVY G154 ubl &b 012.070C
PIGHE
TEXAS INST 1N&44E GEBURTET
¥1 BE KABEL 802 . 5888
CABLE
£1 FP STECKERL INDIRLG4FPOLIG FP (0846470
64=PIN INSERT
PENDUIT 100=064~-033 999
Xé FP BUCHSENLEISTEGLP LABGEW Fp J99.0614
BPANDUILT T00-064-533/999
£504 FJd EINBAUSTECKER SYST.SHB Fd J63.5116
FIXEDR CONNECTOR
ROSENBERE 5935&6071-200D2
X505 FJ EINBAUSTECKER SYST.SME Fd 063.3116
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ROHDE&SCHWARZ 460387 | 1ST MOD.GENERATOR 802.5713.01g,| 11
Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
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K34 YL WIRE-WRAP PIN S YE 088 .4307
WEIRE-HEAF PIN
BERG KR. 75 40Z2-001

X58 VL WIRE-WRAP PIN YL 088 .4507
HIRE=~UWRAP PIN
BERG KR 75 403-001

Kbk VL WIRE-WRAP PIN Vi 088 .4507
WIRE-WRAP PIN
BERE NR. 75 403-001%

K& B YE WIRE~HRAP PIN Vi OBB. 4507

WIRE-WRAF PIN
BERG ME . 75 403-001
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