4. Genecral remarics

For sarrying out repair work on recelvera of series FRKD 5G0,
~the following unit-specific dooumentation is required
—-Equlpmgnt ‘documentation series EKD,SOD 13&030&2 91700 Eu 02

(specification, operétion, maintenanpe)_fdrming part of awvuary
uniz supply. ‘ _ | o :
- Service documentation series EKD 500  1340.042-31700 Su 02
Volume 1: Repair instructicons
VYolume 2: Qutline cf subassemblies
' Functional diagram
Circuit diagrams
_ . Complementation drawings
Attention! L a ~
When performing service work adhere to the safety instfuctions
especially to those concerning
¥ earthing ef the unit to be répaired
* wark on cgpen units
Repair work is only to be carried out by authorized and particu-
larly instructed spedialists being well acquainted with the ana-
logue and digital integrated circuit engineering as well as with

the work of elecironic units.
Any pefson meetiﬁg these demands will be able to repair every
subass=ambly,
Reestablishment of troublefree functioning of the receiver can be
performed thraough

* detecting and replacing the faulty suoassembly

(Sectien 5) _

* pepairing the. faulty subassembly (Section 6)

In case of fault indication (F4 to. F4) during ROM test (AS), the

'completa printed circuit "Control computer" (conta}ned in spare

part list E9) is to be replaced.

‘The spare part assortment offered by the manufacturer is to be

taken from the spare part lists which ars supplled on special
reguest. \ ) : :
Spare part list B1: mechanical and electrical- wear parts.

"Spare part list E7: complete spare subassemblies (cassettes,
: ' control unit, power supply section)

Spare part list E8: stock spares for unit-specific spare oy

parts




Capaoitors, reaiators, dicdea, tranaiatora, and integrated circuits
raqu}req fcr rgpair worl oan alao be procured from other.
manuiacturera. ;t +a to be Qbaervad that tha eleotrioal and
couﬁie clad pc boards requires utmoat care when soldaring

on *he plated throush holea "_'

If the requiraments for uads-embly repalr are not'met, it is
.rﬂcommenqed uO exchanga the entira uubassemblied'and have them

renairea 1n a serwice workshop
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- Performing vepair work on the basis of this service dooumentaticn

In the
~-ds used;

P1

B

P5
P&

pP7

P8

P9

AT/ T

Ae test equipment and auxiliary testing means listed velow,
g, the abridged designation of the insgtruments

n
2.g. I generator; P4,

Counting frequency meter

fe E 120 HH=z

U e
RFem¥ meter with AT

measuring head and

5C chm load o

10 kllz to 200 Wiz

f =
Ue = 3 mY¥ ta 10 YV
AF-mV meter !

T = 5 Hz to 200 kHz
Ue = 153 mY ta 5V

G T 100 kohm/V

10 kilz to 30 Miz

T =
Ri = 75 ohm '
em{ = ] /uV to 3 ¥

unmcdulated/modulated
1000 Ha m = 0.3

Double-beam cscllloscope

Fe = 50 MHz'_
Single-beam oscilloscope
fa T 10 NHz

Wobbla osoillator with
display unit and probe

! = 100" kHz to 200 MRz -
Multimeter _ .,  a
By T 100 kohm/V
Digital voltmetsr .
Ue N o % 30 V-dcl'

- 7F_ﬂ




CLLE =300 He" to 6000 liz
._--Vﬂif = 20 ohm j_ '
U = 2 mV to 1 V
P it Mains control transfo;mgr
P12 Line teste;_‘**
P13 Test plug 'substituticn - control_unit"
1340,042-01602" .
P 44 Adapter cable 'input;outpwt logic!
1340.042-01603. |
P15 Connection adapter ‘contr .l unit!
1340.042-01604 .
1 BP cable (BNC-50 olm) 2 pes. 1340,037-0112%
RY adapler 33 1GL 200-340 -
: By

"~ 'Icne oaoillatﬁr_;ﬂég!‘” '}aﬁﬁiﬁqiiéffLi;:.fﬂqij;;ﬂii

0 .to 250 V/6 A

/

Test cable set
1340,042-01601
(ef. eguipment
documentation
1340, 042—01?00 Bu Q2
Section I 6) '

contalned 1in the

adceasories

1340, 037~-10001 _
721 02 (4)

B Rt e




'3{. Dismounting and mounting‘

Pull the mains plug before qtarting dismountlng Loosen the
rpd—“ing marked screws provided below the handle of the plug-in.
Witndhaw the plug-in out of the rack by pressing the 1hterally
arranged latches inwards.

Astention! Place the plug- in direectly next to‘fhﬁ casing and

separate the BHNC olug of the aerlal cable frem the
pl ..1{_,"'-'-“0

After pulling the mains plug, the electric connection between the

plug-in arnd the casing can bhe reestablished by means of the 30-cov

or 8-core adapter cable'containé&_in'thé accessories.
Uoon lcosening the 8 screws marked with a red ring located on the

right plug-in wall, the power supply section can be withdrawn up-

wards and connected again with the'plug—in via the 16-core adapter
~cable contained iﬁ the aeccessories. An extractor, forming part of
the accessories, (drwg.-No. 1340.037-02823) can be used for this
purpoase. - | '

Fer cassette exchange, slacken per cassette 2 wing nuts nrovided

on the rear wall of the plug-in and 2 hexagon screws (SW 8) on
the front. ' .

‘The frent plate can be swung down by 90° thus providing access o

the connections of all contrel elements as well as to ihe cassette
terminals by only loosening the twe scréws 1ocated nett to the

plug-in handles.

For exchanging the "control unit" (with the front plate swung down

by 90°), slacken both controls " " (13) and "changeover switch .
for LEL row" (2) as well as the & fastening screws. After
removing the two plug-and-socket connections X1022 and X1023 the
subassembly can be lifted out, :
The defective control elements _

"% regulator "volume" (&)

* regulator "RF/AP amplification (6)

* regulator ”ﬁ1/“*uu“! {5) |

* ghangeover switch/monitaring channel (3)

* unilt switeh ON/OFF (1)
can only be replaced with the "econtrol unit" taken ocut of ¢

“the regeiver.




A

' Acééss'fﬁ all-compoﬁenfa of the casseties is. prcvided after

~ loosening the 4 wing screws,.swivellinﬂ out the two outer
: cassetﬁéa and unscrewing the 4 inner lldS (w1th the pressed—wn
i_fasfehing points) _ -
When alﬁﬁ board is ta be excnanged take:fhe respective cassettie
- out of tbe casing and uhscrew both lids. Oﬁ'the soldering
sid_,:slacken the 4 hexagon nuts by means of a socket wrench
(7 mﬁ) QOn the complementation side, remove the probably
existing connectlons to the adjacent circult, :
The pc board can be withdrawn to the rear.
 For carrying cut repair work on the inner side of the rear

wall of the casing, loosen the o hexagon nuts of the rear wall ani

~ the earth connections provided on the right inner side of ths

casing. Then, the rear wall of the casing can be removed.

Heunting is carried out in the reverse order.

I

- 10 -




dlatsy on Lau1h7uuhooL¢1' o B A A r'
 In case ol idulby uparation, fault localldation 10 necensary for ﬁ
Ila med repair work, ;;

"-iThe sequence is the following: . _@
.= Pxternal Iault sources in the incoming and outgoing cables are f'
' ta Le excluded by checlking. '
f} - bxclude wrong cperation of the raceiver.
'? —- L7 a total breakdeown is present, check the fuse link in the
f receivagr plug in (equiumcnt decumentation. EKD 500, section III.6.1.),
O~ Chock the funcLlonubllity cf the receiver (equipment ;
doeunientation BXD 500, Seoction III.5. ) , _ _ « 
~ leestadlish the 1unoLionability of the receiver by : [?.
detecting and replacing the faulty subassembly (S8ection 5 of Hl
this service documentation) gij

R,

”@- Beeonditicon: Spare subaSsemblj according fo the
i. IR spare part list 131!-0 GQE 60004 27

rsplacing the fdul*y camponent

(fault detection wec. to Section & of this service dpcumentdtion)

~ Harking of subassemblies: - il

#11 subassemblies are marked — in addition to the drwg.,-la, _ E%
(leiorrad to the e7ec+ric components ) with two-diglt numbers.., ﬁ;

(viz. subassembly survey 1340.042-00001 U0z (3) i

- Harking of ccmponents _ f?i
ALl compenents are mariked with four~ (five)— dlgit numbers, L

The uuo_’i:st digltsn corroupond with the code number cf the sub- i:i

’ gsuembly. ' ﬁl_

_.: b angxlp}g_;_ VGH in the circuit diagram 'mixer 1! = V3304

L2501

1>

01 in the éirouit diagram 'oscillator 2

When ordering apare parts, these four-(five)- digit numbers
ar2 to ve indlented.

'
! . - 1
: . : i
B ST
M Eal .
.-\E.’ Tl e -‘é.. velt 3
- :
H . A P < on L o - T f
‘F - . : ,'" i
. . 2
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*) Spara subassemblies accordi

AT I

P

5 te spare part list'E?“

d m——— a4t

an Bl b b St

4253 k+ng of aubaaaemblies in 1o Lnted oircuitS'l_ -
Code No ;‘Subaasemblyfprinted [ :cuit ’?’Drwg -No._l;h,i; -
'too]t"\ﬁ Casing e PR 1340042~ o1ooff';'f )
o DO filter - .;:1340 042-01022 -,
ST0 L Plugeg D0 Sl ATM340.041-00001 <. T
20 . Praguency processlnb o . 1340.041-01211 . .
21 Oscillator 1 - 7 1340.037-01251
2z ¥Frequendy divider | 1340.037-01252
23 " Oscillator 3 | 1340.039-01253 -
205 Frequeney processing . +) 1340, 041-01221
o4 Reference frequency B 13#0.03?~01254""
25 Oncillator. 2 ©1340.037-01255
26 ‘Froquency divider 2 1340.037-01256
28 F1 demodulator 1340.041-01358
30 Signal path 1 H) 1340.041-01311  (BKD 511)
DR 1340.041-01312  (EKD 512)
31 Preselector 1 1340.037-01351 T
32 Preseleotor 2 1340.041-01352 .
33 Mixer 1 1340.041-01353
34 Mizer 2 1340, 041-01354 |
305 Signal path 2 ) 1340.061-01321  (EKD S11) -
| | | ) 1340.041-01322 " (EXD 512)
55 Carrier oscillator 1340.037-01355 .
36 IF2/B 1340.041-01356  (EKD 511) :
| 1340.041-01366 (EKD 512)
37 IF2/A 1340.041~01357 (EKD 511)
1340.041-01367 (EKD 512)
38 Demodulator and AF scc:ion 1340.039-01358 -
40 Control unit Py 1340.041-01401
41 Dicde bveoard 1340.041-01451 ;
42 Transistor board 1340.041-01452 *- :
43 Input-output logic 1340.041-04453
Iy Control computer 1340.041-01454
45 Register and interfacc 1340.041-01455 :
46 Display 1340, 041-01456 :
47 Keyboard, complete 1340.,041-01402 ?
50 Power .supply aection. ﬁ) 1340.039-01500 f
51 Transverter 1340.039-01551 _?
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G101
(NC-Akku)

SwW2  Swi FA1

Befestigung f./ ¥

FA2

Frontplatte gLl
X1022 -—~________________~;_17

X4001

Befestigung f. Dedien— _—1R
einheit y

BEDIENEINHEIT

R45145
45146
R45148
R45147

Stellspeicher

Bin-Ausgabe-lagik — |

Tastatur /

Steverrechner

%1023 — Iy

X1001/A,B7 +18 V

Kassettenbelestigung

X1002/811, 50 kHz [U1

X1002/B1, 200 kHz en. 300 mV

H4,5V...39,5V

X1011/B5, U 29
. \..

R1
X1003/A,B7 +22 V
X1003/A,BS -12 v

"X1003/A,81 + 5 V

20,75 v...50,3 v

X1015/85, ‘U,

Kassettenbefestigunz

X1004/A8, 1300,01...400,00 kilz
(in 10 Hz-Schritten)
X1016/B13, fulwca. 200 kiiz

80...170 mV

F5101:F2A

Befestiguny f. Bedien— ;'
einheit 2
T STROMVERSORGUNGSTEIL
51002 ——

F1001

F1002

220 Vo T350 mA

127 Y~: T650 mA

. 'Figufe-1.ﬁ
aﬁ; Plug-in WLth~the'front

.
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8U0BS88MOL S ana Togatablishment of-

fths functionability of "the raoeiver by SUb&888mle exchang

i aocording to the spare part list E7. g =
,:ﬁé Variant . - BKD 511 ) - mf' EKD 512-_3

 To make aervioe vork easier and to reduce the outage. timea of the
receivs~, we recommend o replace entire subasasemblies; For this
purpose, the manufacturer of the equipment offers spars:- aubauncmalies

.

;*'mttﬂﬂ*ionf i =
. { The cassettes cr receivel LKD )DO and -of BKD 300 are not intor~

“¢han ngeable. _
‘The Fower supply scetiony ul receiver EKD 500 and EKD 300 can

be - exchanﬁnd with each cther

of the receiver, _ N
Sections 6.1, to 6, 5 dontuin hints-on readjustment in ordér to

‘minimize tolerances,

(carried out in accordance with Section III/5} did not. 1eﬂul£ in

:5-"‘.utsicie the casing are necess gary,

. the casing. _
Establish electric conneotions between casing and plug-in

the B-core adapter cable. :
Dismounting and mounting according to Seotion 3

,lids is not neceuauly.

Subaasembly exchange regulies no reudjustmant for the funbtionabllity

In. case that the fault aymptoms detected during functional check

lccalization of 'the faulty nuba bd“mbly, checks on the raceivel plug-in

Attention! Pull maing plug bciore taking the plug—ln out of

vlia the 30-core adapler cable (contained.in the acoeasorics)
FPor checks via inieliaoea EXT and. EXP connaoﬁ;additionally

. For all cheoks ménticned in Seotion 5 opening the cas ette

:f Spare Subassembly 1340.042-01871 E? ) 1340,04?7918?2IE7
Frequency processing 1 | 1340.041-01241 - 1340.041-01211
Fraquenecy- nrocesuing é - 1340.041-01221 I 13#0.0ﬁ1f91221
Signal path 1 : 1340.001-01311 1340041201312
Signal path 2 1340,041-0132¢ 1340.041-01322
Control unit © 1340.001-01401 1340, 041201401
Power supply section 1340.039-01500 | 1340.039-01500
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'chec%

&ubdsuomhly : ' 'Fa_ult e];ilﬁj.pati o1

. Functional check
Equipnent documentation

L

Pover nupply ucctlon,)Ar.SPa?e"Eubgséemply _

dection 5.1, ﬂ :

orl.. .- RFEI

' snctmn III(’5

j S Hepai_r Section 51 J——

]}_'

4 Spare 'su_bassembly

|

Control unit . L o
Section 5.2, n-..o _

J : \ Repair Section 6.2, _.J

. Spare subassembly }——~
nrocessing PR

or

o

Freq.
| Section 5.3, n

J ) | Repair Section & .3-]—1

J——,

'Spa.re subassembly

Signal path

——

'__;_i.:*» -

Measurement -
- -Main p.arameters -
-Seation ?

Section 5.4, Q‘ | or ' [
o J _ IHEPair Section 6 .4, |—

: I-‘i{,ure 3

roublebhooting and reastablishnent
_ _of undt J[’unctmn -
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The Hnlu“manionuq remarks gorve %o dotecet the faulty subassemoly
with Only a few tent means. - :

.1. - Cheok 'power Bupnly segtion’

::,5.1-_} Heaguring of the output voitages with digital voltmeter (P9)

7
Test point . Correction with
PV o+ 0,20y X1001/ﬁ7, B7 n 5213
S5V 0,1y £1003/a1, B ft 5217 -
22 ¥ o+ 2.y £1003/47, B7 - _
I- =12V o+ 0.1y £1003/45, B85 It 5114

5.1.2. In cane of voltage brealdowns

YV, +5 v, a2V, <12 V: P 1007 and ¥ 1002
‘ . UV, 45V, wpav; r 5104 ) to bLe
| Yav battory operation: battewy cable cheeled
fuse

for docalizing shorl-cirvouits in the swivassemblies, the

cansetice are 4o e withdrawn one after the other,
3.9.30 In cavne of faulty power supply ﬂ,cticn

. = replacement by spare part wubancsembly
(Pay attention to the copract voltage adjustment
(X Buue) ar

—— lopnir decevdivg to Scetiorr. 6.1,
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tWhen Fhe functional chack of . the 1eceivar (equipment-:.
S [uodumentation Seotion III/5) prcved tha oontrol unit.
ﬂ;;;being faulty ' E “

*fault raccgnizion by control teat"ﬁ1 ta h5
Hno cbrrespondence betweon operntion and display

 ¥ithe following has to be car;icd out

”i:f“——aireplacement by Bparc Juhaducmbly

g f;(required readaustment Lclerance minimization f01
Q.receiving levelzdisplay, - C
“balance R 45145, R 45146, I 45148 R 45147
?accordiug to Bcction 6.2.) or’

’:gﬁﬂpﬁrepair in accordance with aection;B.Ei;. e e

.”s?Puncuional breakdown of the receiver although operation

;jfand display correspond with oaph other

5fﬁ— Possible fault reasons:

Reg*ster and interfdce - ontput faultj
. Frequency processing laultly
;j Signal path faulty
1'T‘a.u.lt delimitation by substitution of the ecaontrol unit
“ by teat plug pair P 13

-f-~f+arwg ~No. 1340.042-01602)

.oontrol unit

The test result suppliea other hints on possible
’ault aources control unit’ '

'frequency Qrocessing1! and 2!
' gignal path 1! and '2'

CeewTANLL




S S

¢ wird verizigt

.‘, B

Looafdaes 2

aeparate terminal sockets 4 1ULL and X 10&3 from the control

?uni and ccnnect them with test plug pair P 13

f.'-rChangxeovef'awitch at P 13 to po_si'_f‘:id-n. rﬁ _ _
'acocrding'to EXD adjustment e {13 B0 105000 GC 1y SEL 0O

Loe.r . PLL2: % £2/100 = 400 kiz
. CPLL3: fj 69,6 HHz

If: A1 tone audible in the loudspeaker, at the IF output

(X 0003): 200 OOD itz (meanure with P1),

Then: frequency p:ocandlng 1: h !
' frequenoy processing 2: _ _ . E
signal path 1(froh mixer 1): } t#qubl?free '
signal path 2:
: ; ‘ )
register and intertface output: faulty

{incl. connection cables)

' —= Replace control unit by spare sﬁbassémbly
(required readjustment: tolerance minimizatian for
-”ecnife level display according to Section 6. 2 ) .

—= or'repair in accerdance with Section 6,2,

Changeover switech at P 13 (o posttion l[g )
according to EKD adjustment 13 B 9999.33] 6C 1, SIL 0
t.e.  PLL2:-  £2/100 = 300.01 kilz
-PLL3: . £3 69:69999 Hliz
| | A LT70
Connect X 2051 (fN_= 10 #lz) with receiver tnput (X 0001)
by means of RI cable 1340.037-01124 (in the accessories).

I}

1f: A tone audible in the loudapeaker, at the IFr output x
(X 0003): 195.99 kHz

(measure with P1),
_Then freqdency pfocéssing 1 L T
frequency processing 2: - J~-tf0u§lg#r§e
'-aignal path 1: . . = - L o :-; i
B _signal path 2 ; ] ) ' S
T , 1¢
- i* - ____;"_ i ~ o
- - 19 - N '




:"register and interiaca uutput.
(inol ’connection dables) J'

-._“.1.,“ ._‘,\.._ ..'

':t ——-Replace oontrol unit by upure subasaembly o
' receive level d*splaf

(required readJustmenL

¥¢_ 5" according to Section 6.2.) T
; ——-or repair 1n accordanuu with Section 6.2.
- ' i

P - | . _ -EIO —'_ ‘: . - . ) | )




g[8
7 H§5 3 Check 'frcqusncy procaasing_

,5‘3 1

?uasse,bu_’flcquenoy praoce uqing 2'

- f2/100 to X 1004/A 8 (frequency divider 2)

Cheok of frequenoy (with P1) and voltage

(wiLh PGJ

o fE.i@put-(kHz}

C£2/100 (kHz)“

uf2/100 (Vss

)

. 0.00

400,00

99,99

300,01

J=1

L

Potontial'cénversion:bf ﬁll logic conditions for

'frequency divider 2' drive.

iy input (kliz)

£2/7100 Cillz)

i 77.77 90,23
'g'b 658,08 311 .12

- 200 kilz at X 1002/B 11

(reference frequency)

oheck of frequency: 200.000 kHz (with P1)
and veltage: 190 mV-to 300 mV (with P2)
- 50 klz at X 1002/B 1 (reference fpéquency)

cneck of frequency: 50,000 1{11:5 {with P1)

and voltage:

Cassel

- In cave of faulty

e

Ilequency precessing

JI____IIJEB i Vg

20

—m= preplacemant by spare subassembly

'frequency procesgsing 1

- 1 to X 2002 {recar of the plug—in)

(with P&

—= or repalr in accordance with'Section'G.B.

Check of frequency (with P1) and voltage (with P2)
for the subranges of oscillator 1

liznge of Ly, input 1 (kHz) admiszible fault U, aCTOES 50 chm
cag, 1 (kBz) AT (z) e
1a . 0.00{-70200.00 - .

; 1999.00} 72199.00 IR | S L

. b 2000.00| 72200.00 [ - + 150 %) L 80 ... 100,

iy - 9999,00| 80199.00 " || T T . c

gg. 2 10000.00| 80200.00

i 25999.00]100199.00 |. )

?_(a;“




Gnecc of f1 with potential conversion of ';

'-'all logic conditions for the driva of

W wird verlelsh

‘ ST It
Lo T e
A ".- L . . J'I - P ".,_ L
: i R ne E
L EES-EREEE el T

'frequency divider 1'

sl
4

" —

fE input (ld{z')

,51 (kﬂz)i A

admiasible fault
A f1 (Hz)

17700.00

- 28200,00 - vYOY, 00

BY500700

$ A1 = A £70 3 150 He

JTAN 170 is LliMinLCd with the End frequency

" conversion (mixer 2)

- 70 to X
Ci““k of frequency (with

2001 (ﬁear of the plub—in)

1)

70 l 70 Miz + T 150 Hz

A

uf?O J 80 mV to ?OO my

—

Pi) and vols aze (with P2)

cwne—aAR

-'Iq case 6f'faulty "frequuncy plOLeuuing 1

- replacement by sparae suhdquambly_““

o~ or repaelir In accordance with Section 6.3. .

P PUPY. S

it Lo 1T A T R

T TG ph e it m e ATy T AT

T TR A e v .

P

i

R e
* wrd drefiipi

[N



- :':::,5'.42. X

T

processing 2'

1o Al tone available

P e e
PR

" Preacndition: 'power uupply seotion' TEEES R !
'eontrol unit' 7 o 7 troublefree 3
"frequency pxocessing

Check 'aignal puth 2" with 200 kHz from'ffrequenoy procssaing 23;

| Frequency | " F cable |59MatPath 2 . - [o01, 82,6C1]
processmg___"”o 02/ —— ¥
~ 200KHz | 2040 143051

- 'signal path 2! in order: Ly dispiay,, Lﬁﬂ,gow: 80 to

. -LNHJ;_ 100 43 (/uv; 
_ digltal: 42 ..., 52 '
A1 tone available |

~ 'signal path 2' faulty:

—--replacé it Ly spare subassembly
{readjustment: tolerance minimization for b, display
acoording to Section 6.2.)

—= cor repalr in accordance with Section 6.4,

Check 'signal path 1" and '2' with 200 kHa from '{requency

frequency | Signalpath 1 '
processing w3002 1B . BEcable [ Signal [F200.00, 0D 1.82.601 )
71 ok X300 : '
-

: 1 X3003
Frequency | a D-"

i X 2002 : I X3001
cess A S S
processing se—~ &

T 1 X3002
- ; A
o :| Xaos1

- 'aignal path 1f and '2' in ordar S
I.ET‘: display - LBD row: approx 60 dB (/uV)'*
L atgitsls 287035




=
g
-

jj'aignal path 1’ laulty
]  ——-rep1acemenL by bpulu nubaaaembly ;
(readjustment tolurance minimization for

__ET' diaplhy accordlng to Seotion 6.2, ) _
— or repair in ac001d1nce with Seotion 6 ﬁ

b, 3. Cheom 'signal path 1 —-qubsoctions'
3 1. M;;g; 2_-—h-X 3002 —= s signal path 2_
ﬁ5§”4éf 1 . o lﬁgnulpath1 ‘
precessing o S T _ FGDD HDDT 82,G6C1
T X2 = | . |X3001
g o
o __.~%355;4:-*——-EFBNC T- piece : )IEEbOZ
e : [Signalpatn 2.
| X3051 '

- S:Lgna1 path 1 - subseclions in order: :
U EBw -display . LBD vow: 80 ... 90 4B (juv)
s digital: 38 ... 45

A4 tone available

- qignal path 1 — gubsccebiuns [70 ampl. == mixer 2 —=
. X 3002 faulty )
" —m.replace si"ndl path 1 by spare subasbembly

(readjusiment: %olerance minimization

lov “Y display according.to 6.2.)

— = or repair in accordunce with Section 6 &,

0.3.2}1H1xer~-——r-lf—1 ampl. — Hixer 2 —X 3002——signal path ¢

E’{;»;s | &52?_.(- -;cchle - )ET[HP“{M .
fi?;j_g,_ _ |X300} |F100mlnomoozezec1
;';z“vif.'. B - A ____”““_)T§3501
A e Y | [T 0
et | 4 ¢
o )TEEBm N

-2k -

O

1

e e e A ¢ e




5!413-39

—= TP = 30 ;—11{5.'1"L.ulty S

- signal path 1 - suboection in order: .
Ly display . LBD row: approx. S0 dB C/uU)
digitals T 42 L, 48

Al tonte available Co

- Signal path: 1 - bubSLCthH.ff1 ampl -—a— mixer f J——
_O“F dmpl f-— MH& czystal filter. faulty

—wn-zepldce signdl path 1 by qpare suhdqgembly
(road*uutment toleranoe minimiéation for
bf di unlay accozdlug to Section 6. c.)

- 0L repair. in acoordance Hith uectionwﬁ.k.

Preselector 1 and 20 —me conirol element 1 —m Mixer 1 ——m

IF1 anpl, —semmixer 2 —sw= X 3002 —a= signal | path 2

Signalpathl

Frequzacy

Prﬂcess;ngz P RF cubla ?_T Y
102 s

[X3004 | F10000.00 M001, B2,GC1SELT(0)

(
g

% 3003

X 3001

}_ﬁoaz

< _ — | | 5:’gnar’pafh2.

(%3051

Frequency
precessing 1
A xaom

"
f

X260

- Signal path 1 in crder:

Eﬁ’ display . LED row: APPTOX. 100 dDICIuU)
o odigital:s 47 ... B3
A1 tcne-gvailable', -
-~ Slgnal pafh 1 - subsection:
L3005 — - preselector 1 and 2 —me control element —me

(readjustment tolsrance nlnimiaation
- for EY display according

-——-;éf epair'in accordanae with Section 6 4. N




Lo 6, 'R.é'ppaj:r.--o:‘.’ﬂ'lw*':he' faulty suba:ﬁsembly g *
B8
" o * Figure b | _ L
Service work on the cassettes of..the 5ignal path (SW1 and sw2)
cr on the chssettes of the frequency processing (FA1 and FA2) f
® ]
: {
1
b
i '
[
I‘. _I ..
'._1 '
- |
: |
| T T e
'?Eé-.: Unit errangement for service work on the AY
‘-‘s':;h:; 3 L e e e -. . g:
- 26 - . "
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_";6.?.1.'Input anéd cutput values

' . BKD: £, = 2,00 kHaz

BHBE, channel A

medium volume, Ifl .= hO_ﬁﬁﬁ.

Power consumption of the entive unit -

Iead

‘Mains opsration:
_ s

"

-Battery cperation:

Output voltages

+22 V. - a2 v

cable (accessor*es)

+18 v
+22 V...

-12 v

+5 ¥

“of = 30 min.

+18 Vv o+ 100 mv
+5 V4 20 mv
-2 v o+ 50 ‘mV

Current mesasurements with PB at U ated in the mains~'or battery

All indicated currentfvaluea arc dpproximate ones.

~ 127 V ac '}5_ approx. 400 mA
~ 220 ¥V ac : approx, 230 mA

= 20 V do . apprex. 1.5 A
= 12 V de : approx.- 3.0 A

For measuring oar correction'

Operate the pluz—in outside the cauing via the 30 -core ddapter

Measuremant with P& at the neasuring points according. to Figure 1

at X1001/A7, B7 L
at X1003/A7, BZ.. _ . . ..
at X1003/45, B5 -
at X1004/a1, A2

‘lxw Qorrecticns anly after an operating time of the recéi#er

650 mh )
T A)
”“*230 TI'IJ"L)

correction with R 5213 (I approx,
correction with R 5217 (T
correction with R 5114 (I & approx

Tl

approx

S ' '(:
L L
........ " e -
I
.

- 27 -




o i s =t = o e

T:e rt:ﬁlé ‘s tc be meaaured with load and 220 V ac

Hum vé agea of the output voltagea $;Lmulf1£hé44¢4%p LT

_input voltage

by me%rs of Pﬁ_(pﬂak tc peak value) it TR
- . -..:. - ..- N ~ J'I \ :I._-‘
_‘_--'a"* 30 my-. (20 ]cin R
B my (R0 leJ TEINER L
R 20 mV (100 Hz or noiae):x_- '

baph + A somy

(20 (“z +1QO -ﬂal SRR

Ccrtro

T T ag v ,;.\.;_..A...-—u—..-..«.‘ [P ——

behaviouv

With cbange of the input voltage by+10 % the variations of the

indivi;ualtoutput voltuges - meaaurnd with P9,_amount to.-

'+18 fﬂpath ::. ésU = 60 my- - .
-} +5 V patn Ty Al = QU_mV_
. ’19 o tn zﬁ U = 90 mV

The -n”ut uo,,agﬁ variation is to be dlmulatad w1th the adjusthole

Lran EP'““er_'é_fE) L
65.1.2.. FE”%j;ing valuea within the power Bupply div1der.;l.
: B v and load :
] -
B Cgeamarad at C 5903)° ¢ approx. 30 Vo
| A Lo : ' T
S | e
t' ‘Z ; 3l at C 51 0'5)‘ ~approx. 20V
; i f&J;,*_ma;R;‘; cage for 22 V patl | .
I : uﬁm _§!;°d at ¢ 5108} approx, 4 v
S nitation '_ e - s
i _*5 V— and -12 ' path are provided each with a psr—
| ; “idiuated current 1imltation. A N
!

This '“"=ﬁg *mitation is to be checked by an, additiongl lend

{slide _*e=;ﬂ+or (R1) 100-—*—0 ohm\




~Curvo shape

¢ﬁ+ tne test poinls P01 to P06 indlcateﬁ in thc ¢circuit diagram

. rourhly 80 . _
b [t greatly depends on the input voltage,

by meang of i 27, o - _ _ ¢

§When.t

SR BT e AR R B P "':;?“*'“ R |
- Sweep current - 3~¢ ecurrent -
_( path ~ approx. 2 A £2.54
Woipath o '.:QFP3031LBWL.3 A

L

approx. 0.4 A 0.25 A

the 18 V= and +5 Vv, paths’ cauuos switching controller

N
A

yu“SCJ in sha audible range.’

tnc preseribed curve shapeu shall be doteeted with PG,

'Working'frequency

The tranav01Lcr cperates at rated volttgc with a frequency. of

The switching coquoller is to be adjunted to 90 kHz P'ﬁ iz

0109*ﬂﬁ hehaviousr g e R R AN

The unlcw,pQCLtlc time sequence of " the pdrtlal VOltuG@a in casge

of D4 and ORM ,ULLcu1nh is Lhe pleuoudttlon Loy the functionablllLv E
_pf the contioel unit. ‘ : _ S ' g
.J'\Ietz h’ : ————— IV‘F; era z 5m5

] H
T l - l .
i : i
thy; ! vz |

Jp ———

tVT’ tVQ = delay time of ON and OFF Gwitohing

v4r Ly, iv uot kept, the power_qupp;y'neegs;epaiﬁ{};4iﬁ_i

.- . = L
4 L : R )
i . o
| . LR
i i .
! '
s - : .
N i ! 7.
Y .
- :
. . :
s . . e
5% BN - : F
. -
Y .
2 -r— R - S . i r
E - i " e —_ o e i 4 - ,_.! [ R PP, ! v
!. . . :
. e e T et e e e e ——— ey ——— - o o
J. . '
- ..29
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[

L e
'fr'.’

Fault |

penaible fault reason

| Fault ‘slimination

&l Tranaverter
'doeu nct
-svaxft to -

ospi}}a?s;~

F&iaé voltage pro-
.tectlon responds .
V3101,

Coptac% Ltroulilcs
at .K5001/5002

Contact troubles

at circuilt clogcer cn
frontlp;atg

at

secondary and

Overlod

V5902 faulty. .|

z.:bj b

Heplace K5001

TR o
Leer pniE .,....a
- L T adad i

viz.'p)_

-power consumption i

Pith:mains
.operation

causes increased . -

}BéplaqﬁwV510f, V5102

KSoQé

AL e g nyh i e B e

U) False voltage

protection

raspends

Battery voltage
does ﬂot'démply
with the vultape
adjusted on the
terminal board

X 5002,

Cornp'onent in the
protective circuit
Ifaulty

s e =
Lo

e R

¢ ST 8107,
Y 5406, V 5103,
K 5101

—— e ey -

c) Startiig a}ﬂ
for oscillation
ﬁof'éié%ta%édf“
(C.5101 not
charged or not
discharged with

tconnection or
fdiaﬂsnnectian)

gor
(=8

_Intg%ruptiun in the’
oscillation-start
 ci?cuit'

X 5001/b3(+)~

k 02/7/5/11/43-
‘B 5111-V 5110~
dircuit cloner
(onlfropt.plutc)

&
-

1»

et s e = s

M -

24 .
: tj(} ="

e — .\fwvvwﬂ*n——--- -

T e et - e 1 e




il fauls .

| .fossible -fault reason

Ve Ry Fay g2

Fault.elimination:, . ¢

d) ? 3131
reasponds

.e) Noise

- Overﬁoltage in thg
+5 V= o1 +18 V path -

- Short in the circuit

- Disconnect load. in
the unit (e.g. TTL-
_circﬁits)“é disaoiden
connections G and 7

won‘pe beoard 51 -~ check

if an exceeding voltage'

“preaents at the outputl

| of one of the two pathn’
In this caae'é.g. trau—?i
“aistor V 5104 or V 5102
‘or the control (HAA 723"

is faulty.

- Separate load and chock -

if the fuses keep
respending. In this
case e.g. y b212,

V 5214 or trdansistor- Ey

ingulation faulty.

- Overvoltage protection

bircuit faulty

-~ e, V5107, .V 5108

or;V 5109'(thyristor)

- Sawtcoth'gcncrator'”

— Check curve shapes at

~cauaed by (V 5210, V 5207) P01, P o2,
switcning faulty Trace signal,up to
controller. circuit. connection 3

6 .




PR JRURERE L

Posutblo-fault reawon-.. | ~Fault elimination

D0ubput volgage | = V5001 faulty . © | T

ok vhe =12V 5901 rauT by
o path too high b - 1 o

. . .
[T L R Ty . - —
RyySUee - -

'};.') l"l“equenc'y- di" - One .l'A(:(Z’tj.fil.‘L!l' hranch - Moa_..‘ts‘g;‘emont at »
vwoﬂifiar“ﬁﬁm ol Lhe respoctive _ C 5105:"~12~V_path 
voltﬁ@c ? R o b ier fﬂulby.. . ¢ 5108:'0d41t10nu1.

,.nmounﬁs, Qith B o ' o ST ;fjf“voltqge'for;~
lna}né oper.,, " ,. ' : _ ' ' 1 "”“f“tm'” “22-V path 'i_
ta 50 [z in- [ - S ' ' C.SOOB: f5—V path |

. o laod ,cﬂ' 160_ ' | ' | +108-V path

——t e e e -

'_‘SYrbﬁh@rsorgungsteﬂ(SgNenanskht);1'

I .- 1940.039-01500

Iransverter
{gedr.Schallg)

1340.039-01551

-V 5001 i

v5002/v5003 €5001

Figure 6 S

3 : Powey nupply neetion -1340,039-01500 - .
) : . : . : : o
': P ’ . ot . . - e IR —— . . . ’ - 'l,-.: ).': ) - . . “.(r- .‘:/“‘:":
;' - . - . . . et e S L T




1R

YA tlink) At

Stromversorgungsteil (Se/tenansichtij_
1340.039-01500 | ;
I T o v o (PN
rsoor

X5002
é?ﬂL@QEiEQ
mmbrot
27V~ 7500
RYmj 2iyem

Schallregler
vallst.

1340.039- 01552

(im Gehduse) -

e o —

: . - \ gy el L
Ve 10Ym Sym e —
Einslellungen(Sollwert) Ang®n’/l:p.uhkf .
lir den Zieher

e g e jor mem . ¢ o e e e pees imseme - . .

CPigure 7 _
Power suppty secotion 1340,039-01500




62, Gontrol unit

0.2, 1 Function prinoiple

ftep_ﬂwitohing an the unit as well as after maina fa“,
the microoomputsr is. brought in the. initial pcsition and the i
receiver is adJusted to its codition beiore the disconnectiong
flg or maina failure. c ' ' §

e ulosequently, a program for multlplecor bontrol'of:thé dispi#?
. - ' . . . S o q'
.[L isg initiated ,,f’-'f“-.— i : ,hg:
[f All opevating measuremen¢a carried aut via keybcard or 2&—? h»

| B
’ face causs via port A an interrupLion ol the PIO circuit Cne

Hlainsg failure and test routineu are controlled via the non~mm‘f
snterrupt input of CPU. ‘The RAM circuity of the control compw

———————

are backed by an internal battgzy . : f

..t.i'. y
i

In case of a total bzeakdown, 1t 14 recommended to start trou f
uhooting in the. computer core because fault deteouing is supmfg

.

?;" by the software. _The following sequcnct is to be adhereq to¢ &
jf f Cantrel oomputer - input-output logic - keyboard - diaplay —}@ﬁ
-L: register- and interface. ) N E
!r_: ; II:I i-
ks | L__ R .REngtErtlﬂd interface ‘ [ B
o : . Jnput-output logic ry

S J[B---e T J[sa S PP

K | keyboard ~{ Control com- - Display

. | fur] puter g 46

f[ .TH o - _— S 8

’ ' . [Robary pulse generatory © - o 5 9007

_ . qusru_4pvn stor . '

'i ~ - |BeardrET]paat S : .

[ I._II_ :. ‘: - : . i }

b
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gmqmmﬂ:QE\f
“&24a.

R

818Z-a37. "

48))D YIS WY -

. 9i8z-g37
ab1)18is-¢|

U01)DS1U0 Iy UAS 186 D If

noad

abrazupusurbas -/
a37 -8h1)3)5-01

IX3 d317

un

aliiszuy

,; dontrol
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~-.view from ‘above
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A

: *fcontrol unit and place it upright such that the plug-and-
 gLSOC&Q, connecL¢onﬂ can be: reestabliched again. The complementation |

i%g;;;iTaPa of{ the control computer, establish connection plug ~in .
A j"f.'_l__-;._moej = input-output logic X4303/04/05by means of adapter

ii;ﬁ' oable P14, The complementation side of the contrel computer :
%qji -a2nd the input-output logic is accessible. i
ﬁ%-ﬁ: ﬁ0nne0t P14 with P15 when power supply is to be performed :
’ﬁ? “Irom an external mailns unit, fm e -m"m“hipmﬁ,_HQ.

i

L] n
2.2, Lo

'ConiLOl unit lnsclted_

‘Check of control computer and input-output leglc .

R VA N PURCTE S B I T

Ja

«nd checle aryangements

Tho followinb oomponents of the plug in are accessible from
above: )

-;:Rﬂ5145 Ve &J14? to balance the control voltage linecarizatien

) (éi‘ Section 6.2.9.) N e
4?01 _a%?OE Lo oheck and repulr Lhe keyboard
ch‘_qUﬂtiqn 6.2.?.)_ '

Jhrdip OT—UB‘(RHSETJ:qn ihput—outpdt;i0giph

Open the receiver frcht'ﬁidfé; remove screehing.-The control

unit 1s acceassible from the soldering side of the register and
interface. '

Cn the solderving side of the control computer URAH can be checked

at CA408,

; Contlcl unit removed ;
' by means of Lonnection adapter P1 the control unit can be
operated from an external mains unit; +5 V, +18 vV, -12.V, L - .
—.Check of display and keyboard : S 1
Open tﬁe front plate of the plug—-in, Slaoken-the-plug—and;'_ | h

socket connetlens X4501-X1023 and X4505'X1022 “take dff'tha

side of the display is accessible. If necessary, unscrew the

caver,




'€6-9:3§ﬁ7§555i$fééqﬁeﬁ°¢ Plooal-opsratiﬁn“')“"“

. -_L.l‘g.' RSN RN

| /local cperaticn L o T S :
i‘aulty ' Check uﬂd’*rep}air-f;- Tllieduoon e

-Keyboard : Input—output Coh‘cro}.- Display|} |.
- o logie - - computer :

Keybo_z:wc] , Control " .
o donputer

Display e : -

Keyboard || il Input-dubpukf] =~ "o
R H logic - - A

Control || - | | .
cmputc:r o o . . o . i

J . l i: £ j::o/ 0 : | Input—outpul Reglster
' : logie + and interface
SCAN STOP 0 — . CRV
< SCAN 570 XOO‘}'B )\ Regipter and Input-output {| =
| ' .

— interface logic

(: llee. _/,_ KOO‘IB)H\ Regigter and

jooo * Hinterface

E Local cperation , : n _ N
; . /in orde::‘ R / Figurs 10 " M : : ?Jf

S 38. ,,:L -

e ey

ER

B et o ——
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. . N .
o AWt} e |} . oL L
et waraied; G oRA, VT S T et e e T
“:" '-'.".l"'.'..'-fft:":-'h-' LowflMee o e .

j_.. -

Tegs A2
(KG‘ test)

)

Osciliomgyanm

\n

7

S :
: //Opcratlon BXT/f

©{6.2,4., Repair sequerioe Operation

Input—output logic

'externall; s sl

P37, PBS

AXT 103/105

J

. Key I'XT
b'f‘i(..d"’ J.m'l‘ 105

)

PDS=
\ LD KT 1it

e

Hcglster and interface
Vai interface

j

Supply
iL)‘J:{:‘t

at ST 104 ;>

.

. e 103

pA7  Af

o/ Supply
T\ BXP 106, EXP 104 1)

BT 103 L

Negister and interface
Y2/t interface

Regiater and interfuce||

EX1 105 J1L /
_ éj

 /Operaticn LXT
1/ in order

V24 interface

: 1) The unit im to be progravmed in advance as
i ! R
b

Figure 11

"slave'.

Register and interface’
Y24 interface |
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A

6.2.5, Céhtfoi’ddmbuter?‘-f' 2
_ Gpergfing voltages 3
. 4 1 _. . + S ES . .- 'I b \ . I
. 5 Y aj: DQ4/1 1, Uppy 8% co8. (el ecLiou‘G 2 .. g_RAH chan.gem_;e:__:
" ~ Input signals cf CPU f
GUSEG, T7AL?, FRESET, NWI, INT =1 (23.5 V) i ’
M _ o , A
Y oak 4/ 1.2 Bl - F . E s y. i
Clock at Dq;/s.ﬂil 2 il Uy 4.§wY{“gl°u}:¥g:3:v,_ y
: D ' _ _ B St A 1
- PU hus ‘and atore selectlon signals ”‘ - T A
-Open wire strap. 03-04, establich uonnuction 04 13 ?
Cyclio prcgram call is periformed. The. data buu, the address bm
hnd the cenprol bua of the CPU can be oscil1ographically check&
.‘ corcernlng correct low hl{_f;h ~1g1ml change. With this, also [
the conqectiona of the bus lines to the gircuits as well as.
shortsa pan_be checkad .
Signgl Ulow_' ' - U-high'
5o ... D7 - 1. B R
cAQ ... A3 ' _ . >35 v
AG L. A1 , 6 %2;5yv
14, D, WB, MREQ, 1PSH 1 b C sl=2.8°V
¢80  test point 03 o <0y 2.5,V
cs1  RO7 - S =3.5 ¥
" ¢S2  teat point 05 2.5 V
¢33  test point 07 1 2.5 VT
' 0S4 test point 09 : - :' 2,5 ¥ :
¢S5 _tes% poiqp'jj o =2.5 V ?
| — -
r I{
: e i o e 3
| - 40 - -
§




,;.*_ sthwara-aided checkq

[ VS Y
. e et e s R o B = M

. I T
.-rg P o S s .

(ef. equipment donumgnLaIJnn uuction III/5 2. )

t a-;_Teat_  (leay EXT o aﬁd}?ivl o ?é% )

'lThih-tESt, ail NMI accesu to the_C?U ' checks the function of
_ fhe.inpuf gate PIO port 4, i.c. it 1s- teated if the data arc

red. Furtheruwore, he funetion of the EPFOHs are checked, 1.c.

i? data are put out,

“Troublefree function:
All keys are open (PA G6...PA 0 = 78 H), sertal input in
STOP condition (PA 7 = 1), All LPROMs supply data.

Display: AA-AC last reccive condition. In condition AA a program

loop i3 running cyclically. It is possible to checle Obblllog“—

phically the CPU signals IOWY, MERG, M1, RD, WK, and the

decoder aignals CU Q0 ... G5 Y,

Halfunctioning:

The key ccde of a faully key is indicated or FA 7 is net in STOP

condition or port A ol the PIU does not work.
Display O1 indicates: NPLOMg by switching further with kcy[:]

(01, €2 ...); the fdulty BPROM does not- appear on the digplay but
~any._display as . e.g, F', Conplder the-departure from the correct

‘sequence.

L . Tegt A4 RAU test
' Results: FI', I't, F2
PP = troublefree, F1 = RAN 1 (D 4405) faulty,
o I'2 = Rait 2 (D 4406) faulty.

a - Test A5 ROM test
~ _ Results: FF, F1, F2, F3, I'a o
- FF = troublefres, "t ... P4 = faulty EPROM D 4408 ... D 4411,

‘Attention |

'Individual EPROMs must not be exchanged.

'When a ‘component - circuits D.4408,-D 4409, .D- 4410 D 4411

(n* 4412) - has proved itsclf to ba faulty, the: entire pc hoard
foontrol oomputer 1340 041 014 4 iu to ba replaced, ‘

l ok,

“—4?1?
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- ~Ilnput—output gatu addrosseu and assigned output . aignala

Lest sequence.fﬁﬁ
_- HESD‘I‘ —-and HMI e,cncrution

Input—output logic

URAH ghangeover

“ unit gwitch ON/OFF,
double-beam oscillugraph PS

45 V and +18 V

]

Netz

+5Y
+18Y

- nPSLT; and NMI gener“tlun

check voltage Curve‘with o

——

When these conditibus

> 5ms

arTe no

LT

X4304/3y

xuaosf1

L met

supply in accordance with Bection 6.1. e
NMI and RESEI s _ 3
L8y - T xuzess §
NI . T X4302/A23 ;
RESET S X4302 /A 20 ;
=1ims =1ms %'
=50 ms - i'
. RESET pulse .
Key 55" AT [T xwageis )
: RESET . x4302/420 ) |
- Strap 0! az
= ~3ms closeqd <=
NHI pulse RERr
TN — X#BOTIG_
R 2 Nt L =T X4302/A20
Keys EXT|  (EEY
oo - -
‘ “03ms
D , P Hé:ﬂ .

> 5ms

——

[

repair power

P LT T




Fa

o

P i L O ™ . .
g e ML ATIT LTI ity e REER NI LER S

wird Ferieiyt -
Wi reL

F“'{’:I-

‘Unit switch

U

RAM

ta ¢ 4408

CN

+5 V- from power supply

OFF

+ (3.6 ..

1

4.1)V from support
- battery

‘Input cutput gato addzesacs and aaaigned output signals

- _.._.-..4...'.. C

Inpu#‘_

Cutput | Pulses

to be oheckedﬁ."; 

MQuﬁpgf;signalu

-Test 

ChA | 30H

ab D 4302712

at U 4302/13

=
: &
: A
~ i00 e
Test A1 [ 8 ,,. 8] 10H at ¥ 4302/14 al ... g1 "

a2

201

e
=

A

P‘_’:

St0 .

52
p2 r X 4301

Sta 2.)

m o erm——— e B -

'

-3 -

o ~32ms . i
TZst A2 |  CO 300 at D a303/12 |
Key Qacillogram w;thout' r ’— z X 430503 %
oy synchronization Pa7 ! ! LY i{
Uoo2.5 v < :
- wil  XUE/5
P85
~l Ying 1.3}
Test-A3 &3 | TOH at b 4302/14 al ... g1
. o
o 00 =" | Z0H at 0 4363/13 ™ T3 .7, g2t x 4301 P
3 st0 EE
Al . -3
~ 35 Hi
50H-at D 4302/10 ] |
::; t_3ms J
g
Testlﬁﬁ. AG 4OH at D 4302f11‘ D0 ...D?'to X 4303/1
o .ae at X4304/6,7,8
Ay z f
B0us | Bous :
1) ofy Section 6.2, 9 VEH interfaca/example 2 Do e o ;
R of Sections 6 2. 8 dnd 6 2, 9{ B A T (fﬁ :
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Cutput signals.
' I UL A oA
e T N T A e T
N B L LYY A P A ey pan e | B
Y ’f bl) RUERE 1T U i TR | b ;-]
i) S R R [ R N N TS SN (A S SRS '
f 521 L Lo UouUoon I D
f-1. 67 11 Ly u o i | [ o
r o, 12720 [ T S S U A N S N SR
0 I 20 0 1 I il nooo !
SGAN FCT gy |1y ouwo U T T
LA 6C A [ S I | noon i |
‘.i ' 64 /AR ¥ S S T T [ R
! 66 1oL UWU o
Lkl vy 21 ooy e o e
TALL 90 22 [ I U B Y n | |
A, ' 1 R I N 1 ; i
iﬂn 73 j ! ”1 1J 0 { ' | 5w
" @5 R ¥ ¥ I I I B
- h T T A T UV A S R B B
| s1o T | (S 1Y S T R | ! X
! s2 0 S Y T T B I
s 5 T T A S S & Y H E IS B 8
4 44 oo S & TR | ! -
) 5SS S TS AR N I L P
; A B ¥ S T i SR T S R
. ‘ _ oI T O T ! O T T I S
d 31 Ut T;1 l AT i I g
i - % 2 R ¥ I T A S LU b
' L T A N N
i o TR T S R R N S A N B
(A EXT FRT| oo TR TR A K PR N TR N
s S LA YR U VR | SN TN UR | R L A S 1
Wi T I A S A U AR RN | RS B ¥ 1 0,9 ms
keino Taste n?u : 1.1 ] | ] ) it ! t '
' ]

-HrJnde Taste kann dnr Ccdc ﬂLdL\WIh Fan” uuhL wcrdan, wann
twleh&eitig die '

Tugte uAT TC” ruﬂchkL wlrd.-_-fmvfiy~ngTqr“,

g rranm S e g bt
Co Qaé.?an.F? generated for each key Af PXT FGT ia, pressed simultaneously
E‘I;;' N ._ ..-‘.] -

L

o

Iepukg  cdar
* wird varfolys

et &




idstigan

15
s
v
P

1.
I

fi.
-
b
P
P
E" .
.[‘.: N
i
'p' -
£
i
L
L
£

. -

oty
P

J

_w-,f']-&:

o eer
'R AT .,_,\

' L
ca i

btdtln L/} levela are to be provided at thc ouiputs by depressing

the 1eqpecbive kcj

aocordlng

to tlc scheme below.

Checks ahould Le peziormcd

}[

Quiputo

ng

- {High

Key

Level

Key

Level .

L a4701/8

"CALL 93"

!
6

X 4702/6

nEpxm. and
"EXT FCTM

0.5 V

H?H.

4,0V




r - . :=:Pulhe’ generation 5
! Jo3_ o T e

| N @ . I- ‘ 'LEJ)‘ ..D,.Q.“f, (P_ﬂ_ 0 08,007
Zeilen | @ ? © Doz

j &l PA3

q N ‘ETE—q r - ? L
: . 8 o 5 . ‘ a 5 I _ SO PAS
| o - pechatierfc_q o o . )
| | o Pulse widlh | Coder
. .
[ vy [(ET ]
\ _ Key pulse | L/ léve}
Test point  |L (V) [H (V)

g

X 470171 | PA 6 <0.5 |» 4.5

* L]

/’

® | 7 | mhoj<os |~ 45
& ! 8 |TR [<0.5 [= 3
v | 7N xw7016 | TN |<2.6 |~ 3
I : “Rotary pulse o : _
U.Sz};g
©
— Fulse diagram for rofary pulse generator . :
. — g - . '
Pii ) N A N G U SN
‘amz | | I |
T TN AT
D01/8 | | | _(_:- | || , | |
porftt —f | : | -
|
201/10 ———— - . | :
| | —
D01/4 , ,
N, ;
no1/3 f i
s "
1 !
Ll oowo 4 -
| | 1 1

Ry T
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B L )

—————
R s LS

<t

bigital display
Voltage curve in tltent A9

Segment

=

Teat point at X 4601

at . g1

A4, B3, B13; B12::

A13};A5T:34m‘ui'r“h

82

, gza

A, A2, A1, A12 L

3.':'15 : i

Bt1, B2, B4 - | - [d

Pj! p2

St0...5t4

- — —_—t
v . 1
_ e ——— ]

AS, 110

AB, BY, B7, 410 N

—_18ms

B8

LED EXT

AG - R |-
L : - 7

~i5

LED row

‘VYoltage valucs

|Position

S 4001

U at input Point | U at point 1S

Lighting
LED

AF x 1

AT x 2

. 04

oV S
2.7 V

By

4.8 V_ 197 |

o1
V17
Vv 17

U

AT

Sh7 Y - 1)

1.4 Vo (1 kHz) 03

~¥. 22

1) correction with I 4631

. Check entire,réw_w¢tﬁ_tqg? A3
- documeniation Scetion III/5, . o - _
8 4001 to By .- oo s

according to the Equipment




QDaryg e Jo _o'hdc,
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%uar and inverrace e e e
i ia Tan _ , LA A e

-"1-1 \\; R )

,T—_nag_ater and in*arface ‘matrix

-fThe raceivar setting is stored in the 12 register cirouita
;D 4504 to, D 4515 that form the register and interface

- ;being arranged as ‘matrix (7 rows/B columns) The rows-are

'the addreaaes, the columna the data.

ﬂaaignment of the circuit function

p | 7 6543 2 1 0

7 Ti05 D 450V
ol A 0Hz |
S | D7 D Y506 -
s khz )i tkiz || -
_ 3 Dz{505 S D 4508 .
b [ THAz [ 100kH: ]
4 ' D 4510
| |
5 74512 74511
/ l M0 H B l
6 TS5 . D4513
5 SEL [Ser ]
7 ' Jus515
. (L6 || .
Example s bhmt—time rea.cti:hn at AF = 1_.1“:Hz
Setting  [73.B 12345.67] SEL-1 G0 4
- 7165|4312 ]1 Q..
AN :
1 al1f1fofo|1 {11 .
2. al1lojotol1 o [4
3 ol1fofofol1 o4
4 cloj140]0]o |1 }1
5 o111 114 ]o o
6: ¢ 11110 1o |1
A 11|00

;Data for B stored in inverted fcrm. The letteringa on the

,Q;h,wlines at the outputa of tha regiater oircuits corraapond

-v:W}th this matrix ' . ; .__waf.":Jm,fg-+ﬁ_F;;;

e L e e i e = .- - . . pa st 4 avme e L e speiedim—— e s . -

-,t(f |

W e

\

R
YLy ke
¥ wire’ verlalal




-

o b (o o 2
s A *

e s e
[Ty fmiiopy =t AR P . - LT "
SRS TN b oy A 3 ot g R Sap,
D A TS A e R ew A e e R R A e g
. ' . - . . - P AR R L
P B - e A ER R C T TR P

T T

o p—

Iy

AT

K

1 Example: 3/5“ﬁeane addreas 3/data bit 5, i 8. bit,.:21 o

of the! 1~Hz digit of the frequency _ .
- The freguency data correspond with the decimal'places in the
8-4-2-1 cods., Qutput is performed via drivers- D 4516 tos
D 4520, The output lines ars marked in accordance with the
decimal points. The levels ars CMOS levela.f

Example: Setting to 1.23 kHz L
L%rcquency x 1 kHz x 100 Hz _ | x 10 Hz
Line a3 o3| b3 | a3l a2 | c2 | b2 | a2 | a1 | o1 | b I_a1
Logic' . ‘ .
condition 0| 0| O 1 0. O 1 0 Q 0 1 1
X 4501 B20| B19! B18| B17| Bos| B23 | B22 | B21 | B28 | B27 | Bo§ | Bos

— The selectar data are derived automatically from the frequency _
i;e. the interconnection is contained in the ROM test. The cutput
lines go directly cut from the store circuita, the voltages
are CHMOS levels., For MOD, B and GC the atore data are decoded and
logically aonnected. The output slgnals are generated via driver

LJ

- 8tages.

— Checlk of the regmister and interface outputs

Preccndition: Input and display in order, Input signals
A0...A2 at X 4503 and DO...D6 at X 4504 available, if not,
check 40 H at input-cutput logilc (ef. Section 6. 2.6.).
Correct display does not indicate prcper cutput of the
regis,er and interface. ' .

Checking the outputs is performed with test AB

Setting A6 | :' '(test €)

With key {:] swltch digits 00 to 39 further one after the other;
Checlt with this. the'logic conditions at the soldering gide
according to the table for register and interfaoe test (of.Fig 13)
Observe the following: ' '

X 4501/a 16 This point lies next to +H8 V¥
: . Be cautious with teat prod. S
X 45305/87 |. Check of the logic conditions with pull—up T
' /B9 . resistance 3.3 kohn to 10 kohn : Pl
. “UUX4E05 ™ ,
L . B78. oL . 1 | o
X 4501/7A 16 L At these points, caxmy‘out an additional check cf the

X 4505555 .- short-time reaction at AF 2.4 KHz. .o oo itiemsioi )




T ——

._h- i 2

Display 1n teabing,pr&cedure

'1.

CUUTHEET e L

.Regiatepaand interface tegb | |

Measur. point

00 11

te2. 33

fifl~5565778899

=

10 Hz | B2G.

‘%X4§91/?3"5-37
AP Lt -' IB"--

B25:

pe7
B28

oo C)'C)g-"'y

0 101 0'-= A0

Code B ¢I- 21 correaponds to d 0 b’ a.

e
1
|

1
!

- o o o .

oocﬁ—m
o e
c o = 4
c—»oc'j
o = O -

o = « o
o_-x...\....\

Fi H

IR = TN = TIPSR

o
1

iﬁ?el 0/1

; _'f._ . -

50,8V/22, 4V

X4501/426

S e
A28
229
B29

© oo oo
[ T o TR N s Y
c Ao - o
- o o
L hea o
—"“"I.-“*._“f.."‘:
ol‘o-d'_o-o

—
—

O O O -

30, 5V/54 5y

110D

14501 /A25
T

Aay
- A2e

A21

A20

419

A18

A17

A6

OO0 CcCoC O a0 o0

A
1

o O 0O O =20 = = O O
[ 2 & TN & TN 4)

O C 0O OO 0000 2
o Cc O CcoCc Qo Q@ =g
OC C CCcC e = = o
o0 o =2 2 0c 0 O 6

. ! .
lo—= o > o dq
A 0200000 O

2 2 00 00 00 o

;éo,EV/s1?,5v

=0, 2v/=12V

X4505/B1 .
B2
B3
B4
B3

4

O 0O oo -
o Cc o =0
o 0 o =
o c - o -
=TT = R G|

PN

| =ty

GC

x4503/87 e

--e,n

N
B Y
e c
— —_— e
= O
1T o =
r -
. =
— v e
P S ST

-

'n féé;av/53v

s i

\

i
b
]
Mo

=
[

n
b
53
- X
T
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‘- Shory-iime reactlong

wBASg. wWol A8 ho aag. -

In case of frequency changes of & 1'kHz_%he"cbﬁtfol éémputer

supplies the output GG = 8 that initiates th?bﬁgh the monostable

f1ipfiop (D 4523) a dynamic behavicur of lines FS 1/0,,\”'I
and-UbIock' A short lighting up of V 4623 (right LED) pfesehts
in the LED row. ' ' ' o
Setling (73 1 0.00 | aF = 1kl

Test point Line _ Pulse 5 Condition-

X 50170 16 rs 1/0 ' HOD 8 or 9

X 4503/89 L A GC 5

L 4505/35 Ublock LI .

T = 125 ... 153 ms

— Receive blocking (ef. Equipment dogumentation, Section II/2.7.)
The wlocking signal of ¥ (3.,.15) V at X 0013/X% 0014

and bandwidth B = 9 have the saine cffeqts:

Test point | Line . Logic condition { Level

X 4505/B4 s/ T =1V 26V
¥ONIOE ST ) =- = .

£ 435332/85 Ubiook | 1 1V/ =6V

X 45017410 . Ts 1/0 0 =0,2V/ 5142V

~ 3CAN STOP

Phe control signal at X 0015/% 0016 acts via N 4501/8 and
D 4301/h en PB 3, '

duntion U_ at X 0015/X 0016 | PB g at Level 0/1

' X 4502/6 - S
sCAN 15 ¥ ... +0,8 ¥ 1) 4,5y
"SCAN STOP ¥3 Y ..o#i5 V| 0T 05V

1) Control smignal =15V ... +8 V ig equivaiqnﬁ to;mLAf;i_'

'gackets open',

T
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S Preqondition' Function of the signal path in’order

ettt [BE " oa0] gy

Set f 1 tz with M"‘5

Set UAF to 0 dB (0 77 V) at ¥ 102074 *'Bfwith;éf2=
Frequency r = 1, 50 ldiz : C T
Cheek 17 U AT —12 dBm

Settihg"é R N N R T
Uéﬁftélﬁ_dEm as.above'_f_"_ _w_  _.M_f':[_
Frequanéy:ff= 2.50 kiz

Chack-%f UAF =—e?-dBm

If Uﬁf'is'not adjustable or in case of distortions, check level
Mith,setting 13 )

Inecining AF voltage at X 4505/4 13~ 0 dBm (0.77 v)

outgoing AF voltage at X agn;/n 13~ ~12 B (0.2 V)

~-Checking angd balancing the contyol Yoltage linearization

Precdndifion Function of the mignal path in-order.
Jo not unscrew f“ont panel ol the plug-in;. balancing alements arc

1
1"cessiale from above (orf, Plgure 9), Balancing requlres feeding
{ of a q?*insd_aarial-signa] with cal¢b1ation level, Use aerial
! socket X Co01 at'thé casing rear; % = 75 ohm.-The voltggeu to
E be supplied are emf ratingsg _ —
i Setting [47 % 4500.o§] GG 1,  sEL o
f. . Frequency 2etting on tegt oseillator 4501,Q0 kHz
E_ Halke use'of A3, perfozm bﬂlﬂ“UiHi according to the table below
E Acrial emf Numbey Balancing clemen# : _ Rémarka-
30 ay {uv) 2 3?ﬁfhv f153 RoAs tas 0 ] -5 alternating .
Y0 aB ( uy) )} & 32 mV | 45 R 45 146 o until regidual
i . . , T ',_'”;;;”error ?_O;
10 aa;(,uy)I& 3-2,u¥] 05 . IR.45.148
LiED dB (/uV}_& Tv. '501-';JH~45“1“7

i S

.......

B U S e e . . - e

.____,.l
C e




Check 33'“epet*ticn"

In- balanced condition, the diaplay fault dmounta 1n digits

ﬁ' '.-Lto + 2 i; to + 4 daB (/uV)

i AT

£ - V=24 intarface

3 Lines s

; 101 Protective earth

i 102 System earth

' 103 Transmitting data to data transmission equipment (DUE)
104 Receiving data from DUE
105 Request to transmit to DUE.
106 Ready for transminsion from DUE -

Schematic oircuit diagram

G gL X to disploy

I PBS .
- h4§] .r‘ﬁw R
1‘ B A e B |t
: ' . [——{E] > input -putput {ocm
i e Receive dota PAT '
. . ' -7 F _ FI0
‘ Transmit data P87 J .
! ' .
7
} .
i E£xP S : - CEXT
H \_103 i@,_ u ) 510 ' 103
IR = ; § _ £ —
: |

S AR | <7 L
v 51&@ - "_"'|__|‘r _ ﬂ stk
\ 510 ll G A
A NG 1% _ Q | 08
: Stk ¥
s 3 @ . L ﬂsﬂk
i% I : A
%:E ;
S - 53 =
i
¢




"Doublé-ﬂéamFGSCilibgraph " . t"“'ﬁ”' o |
3 .channsl at'linéj1/103, X D005/E ~ A, B (.L){ A channel
. : - ' _ : synchraonizes
A chanpel at line 1/10), X 0005/ A, B (L) B chanel
Oscillograph pulse ourve
Example 1 ~ Key » 31 H S
S Ji0ms '
1 ’ o
S| g 1103
g
- .
' N
1oy ¥ . s E
. 13 8 A AR X 8 & F 3 & %
i ~ '. | | :
l. 4 H ' o 11105
e 47
~3us - ¥7ms
If nc double~beém oscillograph avallable, saslect
key  [BXT , 00 H. Oscillograph lines 1/103 and 1/105
separately. '
Example 2 . Key (LX® , 00 H
u—lF r——
| _ ' -0 1103
=)
N — { s : .
() L 38 ms 03ms |
F |
& i
~ "L o 1105
":]‘_ .
. I
If ne pulses cap bhe QGtected, tracemthéfsigna} backlup to
_jxf%5o1" - - R _  "';”ffi; I
" Line 1/103 X 4501/A2, line 1/105 X 4501/A 4
‘ | St
5 - R
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S.B.f -fééduency prdéassing ' _ ' f
€.3.1. Troubleahooting sequence

. . The test programs f{or troubleshcdting are given in the
following in accordance with the prineiple of frequency DPOCﬂﬂaig@

Eachfprogram'afarta with indication of the'fault, .5

// £2/100 wrons_//_ that means that frequengy
L1 kHz ocorrect _ £2/100 is wrong, the 1!
“I" ' signal correct.

After that, different tesot measurcmonts are carried out whilch arg

indicated as abridged questiona, c.g.

(- uf2/100 ) n : T that means that the volte s
' or the voltage curve Ufa/

_ d
. B . : are available as represend

in the General diagyram,

The measurements indicate which component is to be chocked. The
required test program or test instructions are given, e.gu{[PLL2 =

[ Switch on
rangs 1

. for each test program the measuring points are given in.

the opposite diagrams.

. The test program is terminated with the informatien that the
component to be tested 1is troublefree, o.g,. |

| /Pi.L- 1 in drder/

raeriss

filizusg coer
1 wird vardelzt
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the frequennj J‘scriminaucr (captura aid)

D01, DOZ,. D03, V10, V11 and V12

Open bridge 09 K 10_
Open bridge 11 ... 12
Apply approx. +8 Vide to 12 (suitable voltage applied to Ci.)

fa £4/N1 o3
Pin 9 | Pin 5 09

10-0CC 00| = 50 kilaz : M M < 1V
30000 00 <= 50 kHu S N I Y > 14y

Ckeek _of the amplifier N 02

Open bfidge 09 ... 10
C’pen bl‘idge 11 - 12

Adjust with R 2125

Usin 4 w>dpip s T U ) <2y |

Upin ’4>>Upin 5 U (11) =13 ¥

After replacing vV 2125, V 2126, V 2128 or V 2129 the oscillalors
have to be balanced. Balaneing is verformed in range 1 with C24
and in Ignan 2 wlth C34 by cxchanging the capaciiors.

Balancing conditions (had meagurement been performed with ceveening

cap?); _ _
 Frequency setting US at poinf.11 P 3, Hi- 3 Mohm
1. 10 000 00 2.7 ... 2,9V = U1
2, 30 00Q @O =14 ¥ _
3. 31 C00 00 synchronized ?
4, Q0 0G0 00 : U(1.) - 0.2 V.
5. 09 599 99 _ g .0 11V

Balancing the phase discriminatar

Setting with R 2125 o
U.P=7 ... 10 V at point 15 .., 18 at £, = 20 000 00
Obsereve oscillogram at C 2108 and R 21111
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i ravel balanting

Jith L 04 70-Milw voltage at 17 Lo minimumlf
Witth QZH___&_*_ZQZEE:‘YQltaga_'“ 0/ M

With-R 37 70-iHz volbags aF T

With R 28 70-MIlE yaltigo

Frequency balancing
Balaﬁcé'f‘a 70 HHz with L 03,

5, 6 2. I, ~-,r\1!l Ena

-

o ievel balthLn fj:

-
~
3

Set 03 to'~ 510 m./bO G
loop of L 01 '

3 2R am oak R

‘Frequencylbalancing fq: s S y — .
s ’ . ' . B

Open bridge 38/39. _133;;:' .

Apply'pof'i‘t{”rf vollage vin opposi Lo -.f"?ultc :'2 '.!.E.Vifier toja

In. positlon A (10 V de) ij = (0,7 i jn DOuJ:LOH B (F v dc)
j:= 69.6 Ml . If this cannot be r,aohed change ¢ 04. Incr asing

U Oﬁ Cﬂqu deersase of Pveuunoney,

:6;3.6}3; Phong diuoyim e oo _ R o -

Amage wave toot:

fji?'7G iz —-=point 27102

‘Caﬁture tenl:

£,/100 = 350 kliz at 3

f3;¢;69.650fhﬂz —whwidé aanrativn
T .v:..Uq‘-_: me Y He

= 069,650 tiils - wlie zei‘:'-‘;:; LA

r . e 1LY .
._..L];jg_ dﬁ _,_..-_-——-' =T o

2

(The narrow uugaa1Vﬁ pr'iuh pre“vnbjng aL point 9/B~6£*

- dpprox. 5O nn - mthCHEI vioible with apprnvriate aetting of
the oscillograph.) ' L '

Phase disorlwinator'?--i
Cloas, bridze 38/39.

T

A

AL,

i PLL synchrovL ed (U = 'h-..;thl1 V).iffﬁ :
‘F;,In oase of Lrlgﬁering h_bh ‘g/iUO ud” oueillcgraph suppliea
".évstatioqary pattern oi P30 and PHW
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. -12 v 030
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? 1. Operating voltages

{ 2. 1 Iz (ref) (017 -
o3, rasie (03)
- "'4;-0' 2 (10).
; 5. 0,7 (12)

6. Oper bridge 11...12, apply approx. +8 V de to 12,

) : i
: . gynelrenize with freguency switceh '"10 kHz' and '1 kHg! _
: 7. Check capture aid and N G2 j
N 8. Balance phase discriminator i
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.--..—6 AN g.uKontrollef"Hege.‘[.'glai

' o J‘Lutom:luikregﬂlung” '_ o : ' "

.—- BKD: D £ 500,00 Kiiz, [MaD] 6, . 6, 913 o, ""'1‘1,'
del 2,00 Kiz Lo

- aul jeweciis (000 Ha-Ton im Kanal A bzw., Babatimmen. -

- P4-DMK = 2 pV ... 200 mV in 20 dB-Sehritten qchal{.en‘};..

Mefwert P3 (4) bLaw, (B) = -=3,5 dBm ... 3,5 dEm, -
maximale Pegeldiffercnz zwischen (Ad und— (B) =2:2:dR Lo

~

6.4,1.10. Einatellcn "Megeleinaats Regelglied 1¢ (Iischcl 1)

. H), -Generator P& an I‘mpi‘&ngerelnp‘anp‘ J( 3004 (Y,
f = 4501 kHz, EMK = 100 pV,’ -
~ ZF2 —~ Ubergabepegel an X 3001 mit Millivoltmeter PB méssan
(iber BNC~T-Sttck — Zubehtr), S

@ EKD: [F| 4 500.00 kiz, [M0D| 4, [B] 7, [SEL] . 5,

Az Y mit P4 auf ca, 1000 Hz-Ton im Kanal- A absLJmmen
~ ZF2 - JLEI'E'c.bCpf‘“ul - SollwerL 5.5 + 0,5 mV, '

- Auf-u 1 umschalten,
M1t R 3836 auf - 12 4B unter den bei - 5 £’> &Y von F3

angezeiguen Pegelwert einatellcn

6.4. 1011, .n.nstellen "Trigger - nt‘(—';ClVEI'Stf'-’-I'kEI'“ -

~ HF- Generator P4 an .Jmp[‘angmej_m,-anr X 3004 (‘i/) o
fE 4 500.00 kHz, LN 1 BY e

Ehsoooomu [oD] - & .7, m .

EXD:

.Mit P4 auf ca, 1000 Hz- Ton im I{amal A abstlmmen

- mit Dlgital—Vcltme‘ber P9 KollekLm spannung an V 3826 messen
und R 3813 so einatellcn, dal U = V 3826 auf ca, +18 Vv
springt und diescn Weot beibehdlt ‘_ T e -

Zur 1{0‘1‘[2"‘011(3 _“‘i-uMK vcm 30 pv 1in 10 _dH Schrl‘fLen imhal‘i:en.

Uc = V 3826 muf 1“11“?Zf‘ifia<1 57V warden und wieder auf ;
oa. 18 v ansteigen, s :
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Check of.yhe_;rgqucncy discri minator (capture aid)

D01, D02, DO3, v10, V11 and V12

Open bridge-05 -'.65

"Open bridge i1, A2 e

Apply approx. +8 Y dc to 13 (duibable voltage upplied fo 014)

T Pin 9 Pin 5

xxx'9999; | ¢ 31 Klz. N I < 1y
xm;‘oooo 1 =1 Kz 1 B R | ~14 v

e s e et e et e e e e e £ — A e e S g S A T —

:.: i r'ln—cj ﬂ_ . . 06

Open bridge 11...12

Adjust with 8 2525 R
Upin*-l--“:-:"Upl_n 5 — U (11%) - 2 V.

U e U (11) =13V

pin 4<<Upin 5

Jalancing the ogecillator frequency

T o i i o e e A Ak iy e Ty R

Alter replacing y 2546 or V 2517/19 (KBﬂO5B) the fraquency ra
the osecillator 1s to be checked. Balancing is perforimed wikh
additicnal winding at L 2501-wire 0.6 mm g Cul.

Possibilities: Lurnsg ‘in_equal diraction of winding

2
1 . lurn
0
1

turn .in opposite direction of windtl

fe £2 U .point 12

nge

o)

ng

R—

XXX Q000 40 0000 klz

XXX 9999 30 0001 kilz = 3.5 V type #55 v

x = optional setting put .on éh;eldiﬁg cap ror

Balancing-fhe'phase discriminator

Adjustmant with R 2525 R
Uy = 8 11V at poeint 09 with fp = xxx 5000
Obaerve osoillogram at ¢ 2506 and R 25111

|
1

- 75 ;'

=14 V type 13V p g ty=3 lic

meas:
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! Rignal pain "Fz‘fﬂd“f“ﬂ CHagridas 0 fgn & Frgesdl |
.1, Chscl s> correction of Tevellln
" Open CdﬂuOLtO 1id (complementation side) of caagettes

.ignal patn. 1" and 'signal path 2' and tasten ocuter cassottes in
hingcC poJ_Lﬁon wi*h cagsclte support (cuntained in the accessoriea)

aniﬁ amplificatlon 'signal path 1!
ji?hF ganerator (P4) receiver input X 3004 (1)

.'ffm = 4 B0o iz, emf =1 mV - :
Miuf‘VﬁiLneuBT P2 (1)O~mV range) via BNC T pieon (accesuorien)

X 3002 (IF2 = 200 khz)

6fr1 1

;"7:,‘;;F::*'»'ﬁ_ﬂ.ﬂ;“!;}(=.cf.§::,;w;m_ AN A

at

5, (sp1] o, [ad

“, f 3

- Tune with P4 4o zero beat (requlrcd forward ccntrc)

MOD

“ 500.00 kilz,

~ BKD: | ¥

.5—5§§’“Y

| = Actual value Zrom poinlt 6.4.1.1. (test value P2) is
cvalue ' . - ' |

- B ¥

- P4 — el = 1 Vo

;_— Test value P2:

with 1T 34§9

Actual value from point 6.4.1.1.-j;

] = Corvection:

6;§r1-3. Sixer - aymmetry
.eceiv_cr input X 3004 (Y ) not connected
= P2 (500-mV range) to X 3002 (IF2 = 200 kH;)

via BNC-T-picoe (accessories)

GC

(%1}

L OBKD: 0.00 kliz,

HOD| 4, |B

suLf 0,

~ Teat value P2 F 200 m¥

Correotion (minimization):

jf Test value F2: 30 to 6O mV
- recilen: 'voarse! wilh R 3434
..CO].IQ slen carse' with R 3434 when holding the control volume
_ 'fine! with R 3409 Tor 'signal path 1': 60 +2- 4B
_ | : iy
6.%4.,1.2. Conlrol volume ‘signal path 1!

Lthe reference

dB

sfafgé’“f

with'C 33360 (balancing capacity)

ey




GRanongd and JJ, dgnual ¢conegrod; .- P .
-'HF generabor P&)tc X 0001 (caaing) and via connecbion cable to |
I ZCC4 (plug-in).

fg = 4 500 kHz, amf = 1 /uv
@ | - ir nilisvoltmeter P3 and load resistance 600 ohm in parallal bo !
line oubpubt A (25) and B (26) _ , _ :

- ED: [F | & 500.00 kHz, [MOD| 6, |B|7, [SEL o, [Gec 58, Y
af 2,00 kEz | S

‘= Tune with P4 to- approx. 1000-Hz bouazfn channal B, besb value Ppj
(B): +1 dBm, correchion with R 3617 !

- Ses 1C00-Hz toae wibh robary button  (2.00-kHz step) in
channsel A, test value P3 (A): +1 dBm, correction with R 3855 )
raximum level fault: 0.5 dB. _ _ _

6.4.1,5. Levelling 'A3E!

~ RPF gensrabor F4 to receiver input X 3004 (Y )
fp = 4 '50Q kHz, emf = 5 /uv, m= 0.5 fmod = 1 kiz

~ AF millivolbmeter P3 in parallel to 600-ohm load resigtance ab
AT line oubpub A& (25)

® | - |74 500,00 wz, [won] 2, {86, [sex| o, [ac]
~ Tune wibh P4 10CQ-Hz btone in channel 4 to wminimum nolse
- Balance test value P3 (4) = -1 dBm by weans of R 3847 ) |

5,4,1.6, Changing AF line levels (max +6_dBm)

A change of the AF line levels (up bo max +6 dBm) is bo ba |
aﬂrlcd out with ‘ 5
Channel A: for A3E with R 3847
for A1A, J3E, BBE (+SB) with R 3855 (Demod. and AF)
Chaanel B: for BGE (—8B) with R 3617 (IF 2/B

| Cf. ealso Secticns 6.4.1,4, and 6.4.1,5, _ i

4.1,7. Balancing 'conbrol synchronism/channel A snd B, man. coui
— R¥ generatior P4, emf = 20 ,u¥ . : ¥
- 3KD: [P |4 500,00 xHz, [WoD| 6, [B] 6, [sEL| o, [Go]>5 |
. - Tune to 10C0-Hz tone in channel 4 or B |
- Ad:ust test value P3 (B) = O dBa with &y
‘ ~ Adjust tesbt value-P 3 (4) = O dBm + 0.5 4B wlth R 3734

- Switch P4- emf = 2 /uV in 20-dB sbeps and set tesb value P3 (B)
= 0 dBm with £

- Maximum level differance between (A) and (B): 1 5 dB

i

—..._..._..
IETEPIT N DR
O T AR A

“-;

;5' ¥) For increasad AF oubput level (8.8, + 6 dBm) balanﬂe o
: a value being & dB higher .

s Sy gend,

Eiliguny oder
wwa verfaigs




ﬁ;%%ﬂjﬂ}fﬂuiancin ~aubonatic. consrol/ciianned. 4. nd'BJEhuanﬂ.u_*f '
_ T e e TR e e T ‘
QP gencrabor Fi, ea? = 200 WV E o : 3
. BKD1 lb 4 500,00 kiz, MOD{ &, |B ?, ;SEL -0, | GO 1[ ; E

I

. Z,00 l{IIz. Tune ";J.bh P4 bo approx. '10(]0—115 bone in channal B,
" sel measurlng walua® EB (B) = +2 dBu with R 3616 !
- 8ok 1C00-Hz toneg Wlth rotary bubbcn n«(a Q0-kHz step) in channel A
Beb Lozt value l,) (A) = +2 alm with R 3&0’1 max. level fault:O. 5408
. Heemf = 2 fnf besl v;lues P3 (A} or (D) —2 dBm :.;.O dBm

'control svuchronism{channel A and B, gubomabtic controll!

lnzl'qug ‘(._t_. C
. LKD: u'g 4 53¢,00 kilz, |MOD| &, |B |6, |SELj 0,/ GC|1, afle.oo kHz |

une- Lo 1C00U-Hz tone -in channel A or'B .~ j
Swibeh P4 - emf = 2 /uV ..; 200 mV in 20- dB sbeps 7
tesh values 3 (A) or (B) -3.5 dBm ... 3.5 dBm,
maximun levol dlfference between (A) and (B) = 2 dB

0, Adjustment 'conbrol atart/conbrol element 47 (mixer 1)
I‘\,{*onematm P Go receiver inpub X 3004 ( ¥ ), T 1}501 kHz,
onf = 1CO /uV R
. I 2 - interpcsition level on X ;OO1 o be megsured’ with milli—
voltmeter P3 (via BHC-T- element —«-accesaoriea) .

. BKD: | | 4 500.00 kHz, @ 4, 8|7, [ss| o, 5,

Tune 4§ru “Yalbh Pﬂ to approx. 1000 Hz-bone in channel A

- I 2 - anrlpo iticn levsl - rated value 5 5 + 0. 5 mv i
Swibech ovor to [EE: 1 - .

. Adjuot Yo a value =12 4B below.the cne road.by P3 for_ggjﬁfﬁég'“Y
with 1t 3836. ' .

.4.1.11. Adiusbment 'trigger - control amplifier'

- Ii.g;eneral:or [t at receiver Loput X 3004 (Y )
Ly % 500,00 kilz, enf = 1 ,uV | |
. ®KkD: | P 4 500.00 kliz, (MOD| 4, |B |7, [SELj O, |GC, 2
- Tune with F4 Go approx. 1000-Hz tono in channel A
- Mcaauro wilkh digltal voltmeber P9 collecton voltage ab V 38246 and
adjust R 3813 such bthat UC'" Vv 3826 jumps bto approx. +18 V and
maintaing this valus. -
 For checking: Swibch P4 - emf from 30 ,uv to 1 /uv in 10-dB stepﬂ.
Uy shall docrease for a short time to <1.,5 V and increase bthen
~again o approx. +16 V. ' ‘

) . . . . : LS
] . _ .
. w1 v
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R

VBT Hhneraker Ehbp meceliven input X 300ZL ( W )

- = Measure with F9 the voltage ab alider of R 3829 and adjusb with

_ e - ."'J_..i--—"\.-.u—-i:wda...

el &g RLODANGAL G ARL LT,

£y = 4 500 kHz, emf = 30 ,uV
- ZKD: jumooozcﬁz,'@ 4 [8] 7, [smL 0, [ae]
~ Tune wibh P4 bto approx. 10CO=-Hz Gone in channel A
- Measurs wish aigitql voltmetar P9 capacitor voltage C 38Q8 —

R 20829 Yo a velue thab is 0.5 V below Uc 3808 | j

(zuide value: 4.3 V - 0.2V =3.8 V)

vk, 13. Ealgnc*nq "display £ v 1'(L.JD row and aecimgT digital dig

- RY generator F4 to recelver input X 3004 Y )

Fp = 4 5C0 kHz, euf = 1 oV -

EK D B 4 500.00 kHz, |KOD| 4, E |S—EL[ , [ 6] 1, TEsT 3

Changeover gwitch 'LED row' (2) — E‘V

- Tune F4 bto zero beat (IF forward centre) .

- Balance the emf pairs in the sequence 3Q /uv, 30 oV and 3 {uv a
%V with the assigned preset controllers R 45145 .., R 45148 to
the valaes-'decimal'digibal digplay! given in the tabls below.

CT\

P4 ~ amf
) 30_/uY 30 mV 3./uV 1V _
LED row 30 dB (,uv)|90 dB (uv){10 dB (fu¥) 1120 dB (uv)
Decinal 15 + 1 45 + 1 51 60 + 1
dlEital display : '
Pragab 2 4>145 R 45145 R 45148 © IR 45147
conbroller . [ ' 1 . ] -

- (Pcabiticn of presat coubrollar ¢f. Figure 1)

- wirg verfelyt,

Note: aB (XuV) dB exceeding 4 /uV t.e.) O 4B (/uv)

" If rated balanclng cannct be achieved. cnanga shift regiate.'
R 45122 (150 kohn ,.. 220 kohm) : :
AB (Xu") = dB over 1 FAYAFEE TP 0 dB (/uv) = 1 /uV

Ty Gmr

Ly

=81 -

ofelgl

1wl e
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The" Toll ow*nu section provides- hints troubleshooting in the |
oassetto "signal path . R

ror this purpose, the- plug-in iu to be connected outside the casing

vige adapter cable (30= and*8<core cable, contained.in the accessories),
r faulL localization: . dismount cassette 1id (complementation side)
perfq;m 1eyq}joh0ok according to the figure

' P ;
- Abgleich 111,
Iy Y
: 11| |; e Atgleich IV
| 1o - " li — Lq}i . 2
J¥ M4 3 JeAIT04 e Ay —=—— Abgleich V,
Vorselekter 1 @ o %)‘T'Ei ‘ wu 2 il Abgledch V12
‘ : ' s LA (I
BENE IR 5 B B =¥ it Abgleich — Bandbreite
) ;c i K i L - zf © . (Kopplungsbilgel)
- 4R [ F g% 1 gy o (Kom
vo Mo RO A© b ;
M |

B g ] - Abgleich VII
T ; - :_3— (HP' & 24 MHz)
| e Y e ﬁl, “ " “argleich

B O -2 m . (TP 3 30 Hﬂz)

Atgleich II
(HP = 1,5 MHz)

Vorselelktor 2 @

tj
i
AJOO/t D‘j

. | TIEMK = 1mV/Ry =755?.

N
-u a—1-] pam

"l“ n°

145“}’2\3.4L0 Mxlth
G elc
c5, v (TP = 1,5 MHz)
Abg]eich
Mischer 1 (33) (TP = 30 MHz)
X3003 — =
Atgleich

70,2...100,2 MHz
©70,..110 mV/508 70,2 ¥Hz, optm.
Abzleich
70,2 Mz, optm.

” .Intarface
Mischer @ _ Yorselektor 1 u, 2
43001 _ Atgleich
50wt - 70 MHz,max.
70...410 mV/50 2L

i Abzleich

X3002 -—

iTI-:ST 200 kHz

50...60 m¥

Safesb

[;‘ 200 kHz max.

. Atwleich:R3434 AbgleichiRI409
[TEST) Versta;kungzsst 5 pﬁieiu;:anihso as*?2
oC 5% ¢ ~f_|ll
. 86~ 033a - A o _ - }_
Signal path 1 1340,041-01311 = §
, ¢
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Weltizieg saer
T & wird verfolgl.

g=rer Ege

"Oo*f.::.,u. Ia.é::d«duvu-,;, ;,’T\,.u“,‘ -
A .

J" o ld; /

PvaseWeotor 571340 041_01352m

i

6, 4 2 1 I Selectivity oharaoteristios- pfeselector~1'
(Switohable subootave ‘£1lter 1.5 MHzgtq_ZQ;MHz in 12 subranges)

7—_

! !
| |
- b
S |
i . o )
. “.'_i : 'Iﬁ___
47/‘ i ' ¢ i A
- 05f “fA Va(ds) fe ‘A:\ZFA .
Pass range g Blocking range (mean’va;uehl Balancing | Balancing ]
(=2 dB) R g~"20@327-"7‘-'T‘"--i'm“_i:-recwency elements
NEV (IIHz) 0.5 E(MHz) .28, (2) | | o
III1 | 1.5 1 3. - -
112 2 2.5 | 31,25 Z 4 2.25 Miz | L3101, L3102
III3]25...3 . |31.5 25 - -
VY | 3...4 g2 26 - -
2 | 4...5 22,5 =8 4,5 MHz | L3103, L3104
W3 | 5...6 £ 3. 210 - -
Vi | 6...8 K3 12 - -
V2 8 ... 10 =5 16 | 9 MHz | L3105, L3106
v 3. 10 ... 12 §Q = 20‘.& TR LElna— N -
VIt | 12...16 58 z o4 - _
VI 2 16 ... 20 . | =10, zZ32 | 18 MHz L3107, L3108
VI3 | 20...24 ° | E12 Z 40 ‘ - - ‘

Each subrange ends at fE —~ 10 Hsz

- For all measurements ZE = ZA = 75 ohm

~ Balancing with broad—band wobble. measuring set—up (P?)*) between
cassette input X 3004 and preseleotor 2 output P 3205

*) When balancing with RF gencrator (P4), attenuate the coil that
is not to be balanced with a 300—ohm resistance.
- For balanoing. Remove connection:to mixer 1 (P. 3205—*—P 3301)
at P 3205 75 ohm resistance-—*— _L o '




4

1, "

L e i ST e e
sulleiing subrangeto ke balanced - -
ind

-+ 1, PR R 6] . ) I-. )
KD: Cor vange III 2: |F| 2250.00, 1 *

rangs IV 2: Y 4500,00, - " 4
Cvange ¥ 2: " 9000,00, " 4
vange VI 2: " 4800050007 LMWL 4L

ﬁ‘GuLl haluncing according to set-point value-selectivity
chavactoristics '

ChAdjunl with ibrap to inserticn loss of & 2.5 dn3 at

 tha ARAMERR Fede limitnsf“ and TE with adhercnee to the

A
sulectlion vatings at 0.5 ._fE and 2 . fﬁ.

- In the ocher subvanges (IIT 4 ... VI 1 and IIT 3 ... VI 3): !
Cheele Innrelion lona . ¥ 3 43 and selection rulings according P
to 6.4.2,9.1, '




b

: _ Bapge I - - LP £ 1.5 liHaz . Balancing elementg F
5 - | . L 3214 _ 1?;
@ 05 L 3215
| L3216 E
-0 - {
: \ - f 1
al{d8} ‘ - __ (MHZ) ’
, _ _ ., : 4
I : -
'i Range II HP & 1.5 Miiz LP 3 30 MHsz
| By !
. ; -*,E'r*———r —————————————— —— b
' _ Balancing elements | \ Balancing slements Lo
| ' BN
: L 3217 - LN L3211 =
. ' : : ' 3o
| | L 3218 L 3212 s
-20 1 — ' - s}
_5 | 1 L 3219 | L 3213 L
i : i ' !
* T |
o I | A E
! i | l _ S |
; IR N - | P -
' ' at’d&)m " o : 30 © A Founn i
Range VII HP E 24 WHz LP T 30 MHz
’
2 S S =
. Balancing elemenlts i 'Balancing elements i
I3 :
| | L 3220 I I :
H 1 s [ L
-. AP baggt | |
| | | |
| ' ' R Tvi
H I ! ] {
, |- ! | I
] 3 algé) % 2 30 8 Feuna ki
! : 5%_‘? - 5 [tk
- EBad L3
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SN LA T gy T L S TR 2

;.:1:Q(EIJ§,1OthE input X |
- When balupeing: Homovo connecticn to. mixer 1 (P 320“ —47£w3301)

IR N ;_ﬁﬁad.ﬁﬁiwﬁiﬁﬂﬂbjﬁn;wﬂ~*w~ﬂ*~@
- . ERp— -} '- 7
OV ALl chsurenenis dp = 4, 75 ohm
s B4y So o onio

with bread-band wobble measuring. aet ~up (P?) between?

3004 and preselector 2,1 output P 3205

S Ualonoing

75— oh|.veaia}an0e —-—._L SR ._'f.¢

Al P 32050
ha ruapeot*vs prcselection rnngo the following

- For palaneing o
aperalion of Lhe vccaivcr_is rcquired

.

~re
dra

et
P
=
—

Por vonioe T : BED: | P 250, 00 Ttz

‘4500.905kﬂﬁ; Loming

T R TR
26060, 00 iz, L

B "

X ———
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3 Signal path=2" 1340 0#1—01321

T

JLLuf&hb 3e§,har alppliea hints on t*oubleshooting *n the

cduuub,u "mignal palbh 2',

For
via
Pox

[l c
R ~¥
! o
o |1 Y S
e \ w
AR ) foenramsnitsl:
| | v AR -
| L ‘ : o
. 8 3.8 3 5 §.3 8 $9 '
E: r 'ﬁt: §LE§H"CEI ,Hj E-—- 3“ B -C?J ‘En ﬁ
EEF fm b RESEs =g g if F g @ TH_ 3
PYE] w B 1 ﬁ ey 8 : S %‘5 i 53 [_%,3 -—ugagyv—- 2
de  F SB3 B O£E34FEL FF 0 3R EE & 23 0z EinE o
. 5 RE D355 & 5 '-‘E'::%z‘gm 2 3 A
Figurs 19
Signal path 2 - 1340, 041-01321

this purpose, the plug—in is to be oonnected outside tha caging
adapter cable (JC0-and 8-core cable, contained in the accessorien).

fault localization: B
. Dismount oansatta lld (complementation sida) —

Apply input signal from. R genarator (P4) to X 3051

{(input sacket for sighal ‘path 2) - _
Load Line cutput A (25) and line output B (26} at one end
__..L and with-8 = 600 ohm to avoid interferences
;e110“m level cheek acc. to figure 19 or 20,
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JVOIbﬁnu T an well gg the. funo**on of tha;LED W 4602 “LI?:

1Test and troukleshooting are'aocompliahed in'the sequence "Value of

1@ oubput voliage"! - “Prequency of the output voltage” '

he tabf¥ﬁ (figure 21, 22) show, in depaendance om tho clasg of emisﬂion
(MO so acted, ithe voltage U of the funaotional groups.or tha voltageﬂ
*und frDTUC]“iSG at the inputs U f' and "at’ the output U A ( ' UB)
as well an the funeiion of the LED v 4602 72 h i

Eheg

T T et D ey S T e s — . M

GBI Cutpuy voltage and.control voltage genesratoxr

“I'he maximur'balnwcirg L 3502315 pérformed at. AMA (very flat maximum)
or.at ' U altern ablrg with FIL to. the. equal value of U\ The
cryﬁtnl osvillator tu amplitude oontrolled via T 3314,

6.4.3,1.2. Crystal oscillator

2re crystal-atabilized oscillafor iz tungﬁ_at_ita_frcquency by megans of
i.e parellel cirenit L 3501—0 3521, ¢ 3530 aﬁd the capacity dicde
M St | 5 _ _
The fraquenay 1auge.ls balanced at A1h ﬂith G 3330 (coarse) and

;3501 (fire) to £, = 198, 8 kHz with 0 V at X 3501/B7 and £, - 199.5 kiz
with 9.5 ¥V at 4 J‘01/3Ke '
Acaema %c the oalanc ng core of L 3501 is provided after d:dsoldering
of The H“bJ1_¢iQ in'the cap centre. After accomplishlng balanecing work
the coil is bo be caovered again with the metal $ip,

B.4.3.1.3. Sltora and switch

The uwiteh io astuatod by “he trigger. |

f‘zsa of emission R3E, Up = 200 mV, fp = 200 kHz +/_\i‘1.

h gwibehh 1 closed as V 3523 and V 3526 are blocking and V 3508
or V 3209 cause opening - depending on the potential difference =
- Dbelween cmliter and collector thus closing the phase cantroel :loop

AR

PR A fo.

L;ﬁlf&-qu-s}v&ﬁ_u ui..ua..a.. 054. l&‘ a.J.‘e. LV&J-U.BI anaﬂﬁrﬁquenoy.]freﬂponﬂm Q-L] CneibQULpu‘E ‘: ek




sqer

13
3
u
K
)

cog

3 wird yerfolst

['0lazs of enidaian W Gy Uq~= 90 mVL'

In cuae. _f.1 is dependant on, f ..check, V. 3523 V 3525 V 3508, and

B, 4 .4.4, Phase detector A

.Gate D 3504/9 10, 11, 8 1is included in the amplifier B 3520 causes

,v 35040 15.5 V—=5 ¥; V 3503E 3.5 V —=13.5 V.~

o r‘if‘nl‘l_“

> IE L2200 - A

The switeh is open because V. 3508 and V. 3509 are. blooking via V 355
The phase control 100p ‘1@’ open; Zlf ~ia. indapendent of ﬁsf » £y ds |
rcwl1 constant and ohanges with *BIEF/m;n (discha:gguof stofe

capagitor-C 3518)v;?;m_

TR S TR s

V3509,

0 3510 In ihis saquenca. .
Attention!. ¥V 3510 15 a MOS transistor, When changing V 3510 or
'-_ any: components which _are fed to te transistor terminals

thcsa are to be ahortened. -

In the clams of emisszon-JBE,gUE =200 mv, fE = 200.00Q kHz the
operating coundition R3E 1s equal to UE = 200. mV, fE*= 200.000 kHz,.
The inverse voltagea for V 3523 and V 3526 are firmly awlitohed on
via V 3540. ‘ : -

Dircot volltage to N 3)01/8 at Up = 0 & approx. & V,
Witth the control loop closed the voltage at N 3501/8 varies
i“TCthdllf by approx. + 10 % (phase Jumns of f ). :

-

6 4.) 1.2, Volt age path_ 200. OOO kHz

Characteristic of tne voltage path V3501/BB H3506~V3516—33503~
N 351 1/44 T

. 3.1.6. oltage path 200 kHz + ﬂ.f

Cnalacte“i3+ic of the voltage path V3501 R3508 V3518-03505—R3503—
N35C01/14 :

5.&.?.ﬁ.?. Amplifier and trigger‘

-t

glocw recharging of C 3517 after having applied the input voltaae
and with this the delayed response of the trigger (0 5 s) Ug = 204

V 3521 provoles qulck recharging of C 3517 after diaoonneotion of
the input voltage and thus immediata response of ?heztrigger.

-
L.

T

|
’

_ T . i
, : IR s | : = . S
Nhei change of, fﬂ tOOIargei ?9P¥%33;T;3508' T 3509, T'3510, T 3525,;

|
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trial odge of the-105%th pulse.

PN Lo haeiea ! g A e Tl e 0 B T e LT L P e Y o

AR P WIS L a1 3 P n o e T WU s

6.4.3, 7 0 Diridey 206 kite/1.905 kil

Divider ratio 1:105.
.' Lhe clagges of emission F the divider is put into operation

| via K input D 3503/10 by applying 2.7 V. The divider consists of the

gountevr compenents 1 3501 and_D 3502 as well as of the decoding
elreult D'EBUH (2 gntey) and D 3503 for releasing a reset pulse.’
Bvery 103rd pulse ab_D 3501/14‘causea that H potential im applied
to the J inpuin of D 3503.'Thus, thé 104th pulse can release a
esel pulse atl the_Q'oqtpuf. This'pglse 1s-terminated with the

6.4.3.1.9, lizer 200 kil * 1,905 kHz

The surmailun and difference frequencies are available 0pp051Le in
phase at the cutputs H 3502/12 and N 3502/13.
voltagea: H 3502/6.14 approx. 2 V; N 3502/? g approx. 3'6 V

A summation voltage of approx. #00 mV is applied te N 3502/12 13
“(both input- and mixed frequencies) -

6.4.3.7.10. Crygtal filter 201.905 kliz_and 198.095 IHz

Both cryotial [lliers are_bridge'filters whbse brﬁnches are
agctivated cpposite in bhqéé'by W 3502/12 er N 3502/13., After
arystal exchange a maximum balance veon UJ1 by minimum tuning of the
eryrtcw frequency with C 3535 .or C 3536 may be required,

G 3537 and U 3538 prowide minimum balancing 'of the distortion
products of Uu kauppreablon of the undesired frequenoies).
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coatrol voltage generator

3501/B1

Ly

18

18

18

70,7 11}

V3548/K

16.5

16.0

..nH%mﬁmH

- Phase mm&mo&cd

V3519/K

oscillator | A1 pitch | . - _ ~
| - X3501/87 | 0...9.50 |0 0 0 - - |0
Store and switch Aumbmxw 0 o0 116.5 6.5 - |0 0
L_"

Voltage

200.000 Wz

VI516/K

et .O_ .

0.7

ﬁmﬁw

200 wmm.*nvm

REZ S

bB@HHhHmH msa

ﬁuammmw

Aumb@\w

O|lo|lac | O

- Divider 200/11.905 Mz

13501 /A1
D3503/10

_;n:Mmewa¢Wf_+ Mixer 200 Kiz

+ 1.905 diz

V3534/K

Crystal

201.905 =

A3501/49

oD oW oo

LA

UL

168,095 L

B B
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6.4,3.2,

o
200 tz/Ue

| 3] Haved bandwidsn 3

*“’“J 1J&u.uwt—uiJD(flff“"

100 mV¥ o 200 mv at P3?05-—-1_(millivoltmeter P3)

Upy = 0,75 ¥ L ‘
Auplification difference with bandwidths 2,,. E] 4

withl Bl 1

Ablbentlon Lxchange IF2 amplifier circuits N3603 (IFE/BJ and

(IFE/AJ only in pairs (spare part in B1)

2., Carrier amplifier (for R3E and'BPBE)

')

Uﬂ

i

+ 50 Hz

10 nV at X3051 (BF generator P4 )
30 mV 4o 100 mV. at P3605u-gL(millivoltmeter P3)
2 4B bandwidth : =

6.4,3.2.3. Bandwldth and selection of mechanie

filters

dB bandwidth

60 dB bandwidth

CIF2/B) 13407 041= 01355 ;
2.1, Amplification in gignal path 2 (3051 —e P3705) E
= 55 nV at X3051 (HF generator P4), GG 5 and,Bfﬁu'”V ;

4 4B
© 4B

N3702

lia 1A

*)  BKD
k) BKD

; [ p— Efgatc
{éliitng tder
* wira syt

.!.': y

0.15 kilz z
0.4 XxHz z
0.75 kHs z
1.75 kHy x
3.1 kHg =
6.0 kilz )
+3.0 kHaz =
+0.0 kHg =3
-3.0 Xklz =
~5.0 XHz =
e

5

512

Aitention The signs of the

opposite to that
in mixer 1),

50 Hz
150 Hz
300 Hz
750 Hz
1.5 kHz
3.0 kHz

1+ I+ [+ 1+ 1+

+
FanY
D
E\)
U’!

.3.0)kHz
+(0.3..-5-9) kHz
-(0.25...3.0)kﬂz
-(0.3...5.9) kHz

L O O TR T
I+ 1+ 1+ 1+ 1+ I+

i)

&

250 Hsz
500 Hz
850 Hz
1250 Hz
2.15 kHz
4,0 XHz
-0.25 kHaz;
-0.3 XHz;
+0.25 .kHz;
+0.3" kHz;

signal path blocked

built in sideband channel filters are -
of the input signal (aideband commutation

- 95 -

B

11}

.+3.5 kh
+G,8 kH

-3¢5 h
-6.8 kH

0

b4

iyl —
tomieT vaefeizd
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PR
6,4., 3.1, )emodulaioz/nﬂh JBE PﬂB P3G

‘ul vutling with input aignal applied
AP )bﬁj—ﬁzL Ire rignal = 201 ‘kllz or 200} tHz/100 mv, GC| 5

ta 1 o ¥ =
A 3801/14 ._bfoﬂrrier (lim J .200 mV to 350 mV .
At N 2801/8 ¢ 'u'ﬁ"F' N '=.50 '55.mvs..~«'_'-'-”'

adjust with R 3855

6,%.3.3.2, Denodulator/A3E

Level outline with input signal-applied_
At PO1—— | : [V2 aignal = 200 kHz/m = 0.5; 1 kilz, 100 mV, GO 5
AL XO1/14 0 IF2 signal = 3 ... 5 mVss -
At X01/8 P Uy = 50 .., 55 mVey adjust with R 3847

AF

Attenticn At input P 3801—=_| approx, 1.1V dé voltage

_6.4.3‘3.3. A line amplifier 'channel A!

| Level outline with inpul gignal applied

At I 3802/3 UAF =50 ... 55 mV=

At N 3802/C ¢ U,p = 0.775 V= (with -52 mV at N 3801/8)

At X 3801/D4 @ U 0.775 V=

AT

- Line cutpus 'a'l ﬁﬁ“X 58&5}5 }“élB ;:. 9.é'V§=

ab X3802/10 . 8,8 ,,. 9.2 V==

3.3.4, nonitoring amplifier

Ug at X X.3801: 100 nV (for 0.5 W across 8 ohm X 1021 Of] exbornal)
(Corrcot¢ng of amplification possible with R 71. )

Attention Do not generate AF power with'the heat radiator -

d]ﬂﬂonnccted (}hgrmal overload) : .

iy

J'




A6 4335 Rt F O L A L P O R A A e et

IJ

~ Manual control: GCt 5

. Generation of U manual control by voltage divider
‘ R 3845, R 1002 (-&f ) and R 1007 C
R 1002 —~ Mixer 1 —=IF amplification A/B
I o . ’ = a4 78 -
\J 4 UR1 = 14.5 V_-u URE = 0.7 V=
i = —— . = - -......
M e Upg £ 950 | Upp 2 0.3V

~ Automatic control: EEE 1, ‘GC 2

At P 3801—= L : Ugg = 100 mV/200 kilz
At IF output (27): = 100 mV¥ (without load)
UatV 3821B-= approx. 45 mV 2z (adjustable with H 3801) .

. Control detector/A : U at V 3824 =44 ¥
Trigger : Trigger
_ {noct driven) (driven)
——— Trigger V 38260 = 0,55 V== =17 V==
EFoelding circuit V 382?0 approx. 1,25 V== approx. 0,25 V ==
song—time deteclor e oo
v 3828B approx. 0,60 V-2 0

Ug apcg =/3 +o- 4V

. Shori-time detector UR3829/R3830 = 3 4 e

Amplifier V 38298 13 o0 14 V===

Amplifier V 38300

12 ... 13 V==

L

Yyoltage ot slider R 29 = UC 3808 -0.06 V

‘. -.'j:

3

Rl .
R 3 £ ¥
R 8 (s
| 1_?%@ ) i
'\'--. . — 97 _ ————




6.5,14,

Chdgk'iiﬁﬁﬁﬁ}gignal

Heceivorrhéﬁﬁihg;

hdjust input vcltaga wifh oontrol "Ie{gilﬂ tc 0 8 VL

qetﬂoint Value 1905 Hﬁ-u ‘L_

Chaoslk ‘innut band—paaéf:(ﬁié801}l

(P 12 nerveas as aarth referenoe for all meaeurementa on

this pc board,) - | |
Hedaure 3= dB deoreaae at P 01 with dF =-0.10 kHz ;;.
ot [ .-.{1'] Q. APProx, 1 1 ]cHz to 2 ? kHz I — )

Blope steepnens approx, 12 dB/oot.: . .
(pe*ating 1esilual attenuation 1 .5 dB to 2 dB R

(sl 'limiter nplifier' (N 2802 v 2804, v 2805)-

JPOE apyrqxr.vrms_ab U ;= 500 mV to 2 5 V -
E (adduat with controlJﬁﬁu_
Upgy ¢ approx. 0.8V

(iesk 'PLLY (N-2803;_N?2804,7D 2801. v'2806 L v 2816)

lieasure PLL zero. poaition and Voo fraquenoy with the'
glgnal path bloomed ( B:'LQJQ ' : S

ueLalancing PLL zero poaition with R c826 (D V i 5 mV at PO#)
VGo. frequenoy with R 2842 (1905 Hz i

: \

2. Hz at 905)

LT | e L e



‘eninr Cigeaniar
{iilligmg oooe

2 3 T

Sk iy
¥

wird parfal

SRCEHLLLIEE L42NE2809 )

(7 orced uhargeover with II' bandwidth B }
100 Ed low pass at [::\ 1, 2? 3 ng:approx.ITSD 1{)

600~Bd low - pass: at [E: I, 5,'6'”'(:;iapprox,f900 Hz)

(0ffeet correation : for 100-Dd low pass with'R2667 as P 09

for GOO—Ud'loﬁ'basé.wifhdﬁéé?ﬁfand R2683

at”P;OB and P ogj

6.5.6. Check. 'amplifier' (N 2810) ;
: i
Heasure V = approx. 40 with low Af (e g. 80 Hz) P
Cffset cor¢ection with B 28391, }
6.5.7. Check 'svaluator cireuit! (N _2811) é
At centre frequency (1903 Had - e Upgq =550 0 7 3 45 iy
______ — — A o ' !
At centre $requen03 +zar = JOO Hz Uppy =+ 1V £ 50wy
At cenire frequgnqy -Af =500 Hz ;s UP11 = -4V + 50 mv,i
In case of exééeding UP11 values balance witli R 2892 :
In cage of o0 low UP11:valﬁes - balance with R 2897 | |
o : ‘ F
6.5.8. Check 'Line current for teleprinter' P
[
Gonnect_ammeter with 200 ohm (load resistance) in series j
to teleprinter terminal (X 0008, 3 and 4). E
At HODI T oo 70 40 mA + 5 mA (correction with R 28406)
5:5.9-.0185k 1hOlLle and capture rdnge of P LL!'
RGCﬂ*Vﬂr cett*ng r 0.00 kHz
[ar 0,01 kHz L
MOD| 8 and 9’
B 6 -
GC 1. |
Changeover switeh 'LED fow(h(?}~n'é;fx2'.
: | ) A i
] e
i

1




gapbure 'l'é\‘.nge:- Satpointvaluq;

_i‘requency

Dobane Crequoney of AT _vé.]_.p,_e_ls 2 00 lclIz towa;da O 00 kHz. by

meann ol vocavy button "o

ceomplinin Lhls funci:ion cheok u._t NOD Band Mol ._9.

hreek aimultancously Lhe 'synuhrqniza'tidn p"roc'e'q_u through

apltoring bone,

-
-
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!7.1.1 Heasuring and correcting with standard test conditiona

_Temperature

Relative air humidity ' . 45 %0 75 %
Bafore testing the receiver

is to be operate

+#15 °C 40 +35 °C

d on the a.m.

conditions for £ 4 hours
Voltage variations of power supply = + 2 %
Raee, ut IF output.
(X 00015 < (X 0003)
. r v

— )— EKD 500 - P
Standard freq, 200 kHz : " Prequency count%
£y = 10 MHz Af 55,1077

Py A4 = 7

At 24,4078
.:['N

Receiver setting:

r

B

TIMOD

[#n]
[

¥

;ef = 200 kHz

In case of greater freq

Corrsction of the receiver frequenoy standard (TCX0) with R2410

(referpnce frequency) on the plug—~in rear.

For thisg, operate the r
{acceassorieb) outside t

7.1.2, Check and correc

10 000.00 kHz

+ 5 Hz

uency fault:

ecelver plug-in via =& 30-core adapter cable

he casing.

tion.on garvics donditions

- Eefore testing, the receiver is to be operated at least

2 hours under the a.m, conditions. _
- Connect the aerial for reﬁﬁiying & #atandard frequency transmission!
10 MHz or 20 MHz to receiver input socket (29), - ¥




fr“Reooive:-aQttingi:

_N_

B FIEE

COnfr'ol By (s)f}f .

Control B _(é)g“ff__

- n noise aignal changing its volume in the rhythm of the frequgncy
Wild is audible in +he loudspeaker. '

20 HHz

— Admissible frequency fault$ 4%¥£ = 1.10_6/year
' o N o o
lees wlth £y = 10 ifHa A4 F %10 Hz

= = 20 Ha

-~ Correction of the frequenoy fault'

Hindlimive the Leat fvequency by balanoing with R 2419 (reference
frequency) on the plug—in rear. _ S
For this, cpevato the receiver plug—in outaide the casing

via a 30-core adapter cable (acoesaories)

,. .
[ -
r

e




“Sen i+ivitj g

w.E 1 Clasaes of emiasion h1A and F1B

‘— HF generator (PQ) tc receiver input socket (29)
,~emf_(?5_ohm) = 0. 5 u¥ (f5 = 150 kHz)

=3y (g 3 150 ki)

- AP pillivolimetar (PB) to AT output eocket (28)
(1easu¢ing range 0. 5 'S

- Hecaiver setving:

¥ ‘aocording to test frequency -

imoa] 1

SEL| 0 and 1
—f

P A
P
——

- Tune <o ﬂaximuﬂ with RF gene*"*or {(?4) at millivoltmete: (P3)
l

~ Adjust level to 250 mV wibh controe Efég | (6) at millivolt~

—meter (Pj\

o ——— sy T R e

- "easur= aispla” dec“ease (interferenoe voltage spacing :n dé}
at mlllivoltmeter after disconnect ing the RP genarator (P4).

[S + R = 140 dB]
—n _

‘Repeat measurementa for claas of émission F1B with MOPI. 7.

'7.2.2. Class of emission A3E

.— RF generator (P#) to receiver input socket (29),
coemf (75 ohm) = 5wV (m = 0.5 f4p = 1000 Hz).

:}_ ?'milliqoltmetar to ﬁF output socket (28), (1.5~Vlrange)




iij : fﬁocdgaing to test.fﬁedﬁénoy_#S;‘ﬂ-
‘.' — : 2. ST . _
' B G
]
bEEj 0 and 1 - \
By TV
= e
- Tune witn F genarator (P#) to 1000 Hz (noiae minimum)
- Adjunt level %o 0,775 V (0 dB) with By at AP millivoltmetar (p 3
1

Digeonnect modulaticn on HP generator (P#) and measure diaplay
bdou eane (noise voli tage. spaoing in dB) : :

[ S +n = 40 48 J
R SRS _
7.2.3, Ulagses of emission J3D nan EBB : By an

- P gonsrator (P#) Lo 1eceiver input soaket (29)
awf (75 ckm) = 1.5 pv (EKD 511) ' '

= 2.8 nV'(EKD-5123
- na millivolimster (PJ} to hF output (28) 1 5 v range

Qbrorvo positicn A (+ §8) or B (-SB) of the monitoring ohangeovar
awiteh (3), . ' :

~ Naceiver getting:

accordins to teat frequancy

3,4,5,6

.
2]
[_'_ﬂ
(HOD
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ARSI 1) o 1000-Hz tone:

Adjust lovel to O 7?) 'S (O dB) with $5au at AT millivoltmeter

(P3)

Disconneot 1" generator: and measure display decrease (noise

voltage spucing in dB) at milliVoltmeter
[s_+ R = 10 dB]

ra

P genaratoyr (P+) to receiver input socket (29)
emf (75 ohm) = 1 uv

Receceiver aetting:

!F ] according_to te;t frequency
o) 5, 6
GO 5
B 7
By Y
- Tune o zero beat with RBF generator (P4)
~ Check display ~°F (11) for residual carrier synehronization

shall 1isht in the ae*uning range Af = + 50 Hz,

.4, Checl of the residual carrier synchronization (R3E and B

P 1"§
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ettt g -
1 wird verfelgl

’Amplification oontrol {*

7. 3 1. 'Wanual cdht?él 'bagic’ amplification';f_
- RF generatcr (P4) to recei;er input socket (29),- ' . | Y

ﬂfem? (75 cohm) = 1 uy

| - A7 nillivoltmetnr (P3) to.line outputs- A (25) or B (25) ter—f

By Y

~ Tune with RT Uenerator (P4) to 1000~ Hz tone in AF channel H or A

and read test Jalues on AP millivoltmeter

Setpoint values:

0.725 V + 1-4dB

Monitoring changeever switch (3) —= 'U;E L

7:.3.2. Manual control 'synchronism, control volume'

(Lest arrangement as with Section 7.3, 1 )

- Increase emf of the RF generator from 1 uV to 1V in 20-dB aLeps,;ﬁfﬁ

level at AF line output B (26) to O dBm- eaoh by meana of

and. ccmpare level with AF -line output A (25)i$¥’2—kHz step

m;natudfwit ‘OO chm,-.,S vV range.
7] __2'4;509190 S S A S L
e _5“ TR L . . _
_B §
GO | 5
EX N

f.CO;rection of the A output level o 1 i
© Channel A : with R 3847 T o
‘Caknnel B : with R 3617 cassetbs 'signal path 2' 1
‘- Check of the displc,y "W~ ' - on LLD row (12) {




- arser Ecgeetow .

fdttizang soar

T .

t wird sariatyl.”

(Test arréngement as with Scction 7 3'13'|GC 1) -, ;
— Increase emf of tha HP generator‘ffém 2 uV £ 200. mV in 20-dB stn!
-and measure- AT level -at every. time at line output A (25) and
B (cﬁ) = . ‘ T
o Ugp apr e |
- Setpoint values:! synchroniam i ' 57 =+ 2 4B
' . AT !
control : o [
i volume = 0.775 V + 3 dB
= Correction: Uyp 4y with B 3801
B signal path 2
LAF (g with 1 36106 .
7.3.4, Automaiic control. 'digital displa? of the reocaiving éignal'
- ﬁecei?ér setiing: o o
F" . 4 500.00 kilz
koo| 1
Bl. 2
T I8BLE e 0L L T ;
' Changeover awitch 'LED row'! —m -By =i .0 in o
CA-D convéi_'t_ér test A 3 (  [BXT E%-h 1.5 B =],

.‘ . L.- “f . ’ ‘.1 8 ‘f . { i'-’,;" b4 .__:l !f_"*f-';i- 1. i d g e :
l - SRR b e | Sl ieg e a st B i
. DBtpO-ﬂu fafues sxnch“on*sm T 3+ 2 4B ;
. : IR SRS, AF 'Bl . E

control . C
vcluma . B 120 dB (aetting to dBm)

I?.353. Automatic-control 'synchronism, control volumeT

. B R {I

- Gorrection of uynohronism (UAP 'A') with R 3?34 (aignal xath 2). I
J

|




" T AtE

o

I

- !Hcrcﬂ; omi vhlueﬂ from 1 uV ( -OIdB pV) to 1 V (9 120 dB pV) in
.Hl-f U stepn, '

[]c;u ?J indicated rlig;i"t; valus 9 dB p.‘f (toleranoe: + 2)

O 30 _.’f a 60 dB pv a1 m¥)

., Himulbaneoygly with thats Gheok: display value cm LED rcw

(toleranoe. + 1 I.ED)

[

[ U I
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oL

wozk on some circuits of the reoeiVer requirea

V3306 )

V331O
V3312

V3403 |

V3406

, N3704

V37C1,

.yaz12

V2106,

V2113,

Ve504
V2508,

V2505 .

.. D441

a”ticularly p;eteated or prepared (programmed) components which
san be ordered from the manufaoturer of the equipment.

51 Schottky diode quartette 4. KAS 34
CZXUF = 20 mV at IF 1., 7m4, 530 = 0 2 pF)

Transistor pairs SF235

acc, to 1340:041 8}%?2 Pve2

(é&IGE 10 % at Ig= conatant,
UGE= 4.5V, IIC=,approx. 5 mA)

- FET KP307 A
ace. to 1340.041-01354 Pv 3
(inncn opp= ~0-8 o 1.3V at ID= 100 ua,
Upg= 10 V) |
Circult pair A281 D
~_01356
asc. to 1340.037-5,35 Pv 2

L

(AY = 2 dB within the control rénge)

FET XP307 A
acc. to 1340.041-01345 Py 3
(1 > 100 pA at Upg = 10V,

Upinch~off=_1'3 ?)

81 diode quartette SAY1Y
acc. to 1340.037-01253 Pv 2
(CO = 1.5 pP at 10 MHz)

FET KP307 A
acc. to 1340.037-01251 Pv 2 _
Group 3%.,.7, (ID= 3 mh, Ugg= 0. 33 vee 1.1V

r21sg = 3.5 mS at 20 kHz)

FET KP307 A

acc. %o 1340.037- Q1251 Pv 2

Group 9..,.11 (ID= 3 md, UGS 2... 4V
218/ =3.5 mS at 20 kHz)

Circuit U2716C 65 (EPROM) o
programmed acc. to 1340.041- -01454 By

Indicate programn-No. ) €B. progr. 2/1... boo o

[T B i

_.109 __._ )
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