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6 Serviceanleitung “N-Synthesizer”

(Hierzu Stromlauf 849.1014 S)

6.1 Funktionsbeschreibung

Die Baugruppe "N-Synthesizer” liefert eine Aus-
gangsfrequenz von 205...225 MHz, die von zwei
Oszillatoren erzeugt wird; Oszillator | Uber-
streicht den Frequenzbereich 205...214,5 MHz,
Oszillator |1 den Frequenzbereich 214,5...225
MHz. Die Oszillatorfrequenz wird mit einem 200
MHz-Signal auf eine ZF von 5...25 MHz umge-
setzt und in einer PLL-Schaltung auf die, vom N-
Teiler geteilte M-Synthesizerfrequenz 5...25
MHz, geregelt.

Die Oszillatoren in Clapp-Schaltung sind von
hoher Gute; sie werden Uber je vier antiparallel
geschaltete Diodenquartette abgestimmt. Je
nach gewunschter Ausgangsfrequenz wird mit
V1 bzw. V13 Oszillator | oder Il eingeschaltet.
Das Oszillatorsignal gelangt Uber die Schalt-
dioden V11 bzw. V12 auf die Verstarkerstufe mit
V30, die Uber ein Dampfungsglied den Leistungs-
teiler T60 treibt. Uber die Verstarkerstufen mit
V40 und V50 gelangt das Oszillator-Signal zum
Ausgang X8 (205...225 MHz), der die Baugruppe
"YIG-Synchronization” ansteuert.

Uber die Pufferstufen mit V60 und V70 gelangt
das Oszillatorsignal auBerdem auf die Leistungs-
stufe mit V81, die das Oszillatorsignal auf +17
dBm verstarkt und als Local Oscillator - den
Mischer U120 treibt. Hier wird die Oszillatorfre-
quenz mit dem von der Baugruppe "Reference
2° kommenden 200-MHz-Signal umgesetzt. Der
Mischer ist ZF-seitig mit einer Frequenzweiche
abgeschlossen, die fur tiefe und hohe Frequen-
zen eine gute Anpassung garantiert. Die tieffre-
quenten Anteile werden von der rauscharmen
Verstarkerstufe mit V131 verstarkt. Der TiefpaB
C137, L131, C139 sorgt fur weitere Unter-
drickung von hdherfrequenten, unerwiinschten
Mischprodukten.

Uber die Verstarkerstufe mit V150 und der TTL-
Begrenzerstufe mit V151 gelangt das ZF-Signal
auf den "Phasendetektor” wo es mit dem, vom
N-Teiler geteilten M-Synthesizersignal vergli-
chen wird.

849.1014.03

N-Frequenzteiler

Im N-Frequenzteiler wird das vom M-Synthesizer
kommende Signal 50...95 MHz im Teilungsver-
héltnis N = 2,5...16 geteilt. Die minimale Schritt-
weite ist dabei 0,25. Der Frequenzteiler selbst
funktioniert analog zu dem in der Baugruppe
“M-Synthesizer” beschriebenen M-Frequenztei-
ler, nur daB hier die beiden niederwertigsten Bits
des Addierers D184 auf log. “L" gesetzt sind, was
die kleinste Schrittweite von 0,25 = 1/4 be-
stimmt.

Das Teilungsverhaltnis N wird dabei so einge-
stellt, daBB die geteilte Frequenz an D180/5, 6
zwischen 5 und 25 MHz liegt.

Phasendetektor

Der Teil "Phasendetektor” besteht zum einen
aus dem Frequenz-Phasendetektor D161/A, B,
D160C, der auf der halben Vergleichsfrequenz
2,5...12,5 MHz arbeitet. Dazu wird das vom N-
Teiler kommende Signal in D180B um den Faktor
2 geteilt und an den Clockeingang von D161B
geflhrt und mit dem ebenfalls mit D269A ge-
teilten ZF-Signal verglichen.

Parallel zu dem Frequenz-Phasendetektor arbei-
tet der Phasendetektor D160A/D, dem die unge-
teilte ZF zugefUhrt wird. Dieser Phasendetektor
ist mit V160, V161 abschaltbar.

Integrator

Der Differenzintegrator N220 erzeugt aus den
pulsformigen Ausgangssignalen des Phasende-
tektors die Abstimmspannung fur die Oszilla-
toren. Das Schleifenfilter um L1220 und L17
déampft die, aufgrund des gebrochenen N-
Teilungsverhaltnisses, entstehenden Nebenlinien
von f 21,25 MHz auf nicht mehr stérende Werte.

Mit R15 ist die Regelbandbreite optimal ein-
stellbar.

Fanganzeige

Die Fanganzeige arbeitet analog zu der in der
Serviceanleitung “M-Synthesizer” beschriebenen
Schaltung.

6.1 D-1



Bei nicht synchronisierter PLL leuchtet die LED
H140, an D265/8 liegt “L"” an. Im Flipflop D271

"H" ist.

dabei stark unterdrickt.

gende Einstelltabelle.)

Digitale Schnittstelle N-Synthesizer

Einstelltabelle N-Synthesizer

wird ein etwaiger “Unlock”-Fall gespeichert. Mit x21 Dez.-

der Leitung ”"INTISES” kann ein ””I'rlwterrupt” N | caslazs|c2a|azal c23|a23] c22|Aa22| squi-

LEFNO = "L" geléscht, d.h. auf "H" gesetzt op7 | DP6 | OPS | DP4 | DP3 [ DP2 [ DP1 | DPO | valent
werden, falls zu diesem Zeitpunkt D271/4 auf

2,5 | m 1 1 1 0 1 0 | 58+k

Die positive Flanke des Board-select-Signals 2750 1 | m | 1v [ v |1 [o]o |1 ]57+k
LBSNO triggert das Monoflop D267 und bewirkt

einen ca. 2,5 ms dauernden Puls, der Uber die 3t m vt r [0 f0]0|56+k

Pege!wandlerstufe N240C die Feldeffekt- 35| 1 [m | a1 lo 1|1 ]1]ssek
transistoren V160, V161 sperrt, und damit den

Phasendetektor (D160A, D160D) abschaltet. 35| L m |10 ] 1 O] 1|1 ]| 0]Ss4+k

Mit N240/D und V150 wird die Versorgungs- 375 1| m | 1 [ 1O [ 1] 0 |1 ]53+k

spannung von +5,1 V fur die TTL und ECL- al i lmlalalol 1 o] o]|s24k
Bausteine aus der Spannung +5 V* (ca. 5,5 V) er-

zeugt, etwaige Storspannungen auf 5 V* werden 425 1 [m |1 1o ]o | 1] 1 |51+k

a5 | 1 |m|1 |1 |o]o ] 1] o0]50+k

in D162 werden die Steuerdaten. fur den N- azs| 1 {m |11 lolo]ol] 1 |ask
Synthesizer gelatcht. (Steuercode siehe nachfol-

ss| 1 {m ] 1o v [ 1] 1]0]46+k

6 |1 |m|i1]lo] 1|10 o0]a+k

65| 1 |m |1 lo |1 ]o]| 1] 0|42+

Datentransfer zur Baugruppe "N-Synthesizer” 7]t |m]1]of|1]0o]|o0o] 0]a40+k

75t |{m v oo |1 |[1]o0][38+k

o7 TTTTTTTTT D“’“ g |t [m]v]o]o|1]|]o0o]o0]36+k

85|t |m|1[oflo]of1]o0]38+k

------------ -— 9 | I 1{oflo]ofo]|o0]32+k

o . XX, i -

95| 1 |m o | v [ 1] 1| 1] o0]30+k

LBSNO | ,—— M|t mlo]l 1|1 ]o0o]o0o]o0]28+k

121 |mfof|1[o]1]o]o0]2+k

LWR LA 3|1 m|ofl1lo]o]ofo]|6+k

1wt |m]oflof[1|[1]o]fo0o[12+k
Anmerkung: Die Daten werden mit ansteigen-

der Flanke des “LWR”-Signals Ubernomnren, 1St |mfofo | 1|00 0] B8+k

wenn zu diesem Zeitpunkt "LBSNO” log. “L" ist. wlilmlololol 1 1ol o] ask

849.1014.03 6.2

N-Synthesizer <214,5 MHz: k = 64;| = 0;

m=

1

N-Synthesizer >214,5MHz; k = 128;1 = 1;

m =

0




Oszillator | 205..214,5 MHz 205...225 MHz

Oszillator 11 214,5...225 MHz > fasynth.
N‘
—~ 3 > -« 200 MHz
N
A
5..25 MHz

| |
|||

/l (l) Phasendetektor
Integ rator\l

A
5...25 MHz

N-Teiler
N =2,5..16

fMSynth. T

50...95 MHz
vom M-Synthesizer

Bild 6-1 Blockschaltbild der Baugruppe ”N-Synthesizer”

849.1014.03 6.3
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6.2
6.2.1

Prifung und Abgleich
Gleichspannung an X150 prifen

Soll: +5,1...+5,3V

6.2.2 Oszillatoren abgleichen

An X220/1 Abstimmspannung Ua = 2,5..18 V

anlegen.
An X30/2 Analysator anschlieBen, bei Messung
Oszillatorkammern oben und unten abdecken.

Oszillator | einschalten; dazu Centerfrequenz
50 MHz (Span = 0 Hz) eingeben.

Up = 17,5 V einstellen, mit C7 Oszillatorfre-
quenz auf 214,5 MIHz * 100 kHz einstellen.

Prufen, obbei U = 2,5V : f = 203,0...205 MHz

Mit Abstimmspannung Frequenz 210 MHz *1
MHz einstellen:
Soll-Oszillatorpegel: +7dBm *1,5dB.

Oszillator |1 einschalten; dazu Centerfrequenz
40 MHz (Span = 0 Hz) eingeben.

Ua = 17,5 V einstellen, mit C15 Oszillatorfre-
quenz auf 225 MHz * 100 kHz einstellen.

Prifen,obbeiU = 2,5V :f = 212,5..214,5 MHz

Mit Abstimmspannung Frequenz 220 MHz *1
MHz einstellen:
Soll-Oszillatorpegel: +7dBm *1,5dB.

6.2.3  RF-Verstdrker prifen
An X31/3 MeBsender anschlieBen:

P= +7dBm,f = 215MHz

An X8 Analysator anschlieBen

Mit L50 Pegel auf Maximum abgleichen.
Pegel prufen von 205...225 MHz

Soll: +8dBm *14dB.

An X82/1 Analysator anschlieen
Bei f = 215 MHz mit L71 auf Maximum ab-
gleichen.

Pegel prufen von 205...225 MHz
Soll: +17dBm +2dB/~1,5dB.

An X6 Signal f = 200 MHz, + 10 dBm anlegen.
Pegel an X121/2 mit L111 auf Maximum ein-
stellen.

Soll: -1dBm *1,5dB.

849.1014.03

6.2.4  ZF-Verstarker priifen

An X6 Signal f = 200 MHz, 10 dBm anlegen.
Steckbriicken aufstecken, Oszillatoren
205...225 MHz durchstimmen.

Sollpegel an X131/2: +4dBm +1,5dB.
Steckbricke X132 aufstecken.

Pegel an X182 mit Oszilloskop messen

Soll: 2V, 0,5V

von

-An V151/1 auf TTL-Pegel prufen.

6.2.5 Frequenzteiler priifen

An X1 MeRBsender anschlieBen: P = +5dBm, f =
50/100 MHz.

Frequenzzahler an X183 anschlieBen.

Frequenz nach folgender Tabelle prufen (abhan-
gig vom Teilungsfaktor und der Senderfre-
quenz), dazu Centerfrequenz verandern (Span =
0 Hz).

Sollfrequenz * 1 Digit.

Center-
N f = 50 MHz f = 100 MHz frequenz
[MHz]

2,5 20,000 40,000 0
2,75 18,182 36,364 207
3 16,667 33,333 400
3,25 15,384 30,769 600
3.5 14,286 28,571 800
3,75 13,333 26,667 1000
4 12,500 25,000 1200
4,25 11,765 23,529 1400
4,5 11,111 22,222 1600
4,75 10,526 21,052 1800
7.5 6,667 13,333 900

15 3,333 6,667 870

6.4 D-1



6.2.6 Phasendetektorzuschaltung

prifen

M-Synthesizer an X1 anschlieBen. Centerfre-
quenz zwischen 40 und 50 MHz hin- und her-
schalten.

Prufen mit Speicheroszilloskop:

Pegel: TTL
D267/Pin 12 ~ _I 2ms *200 ps ’_—

0..+4V ‘

LBSNO
X21/C21

Pegel: TTL

6.2.7 - Einschwingzeit, Fanganzeige,
Interrupt LEFNO priifen
Vorabgleich:

R15 auf Mittelstellung drehen.
R226 im Uhrzeigersinn auf Anschlag drehen.

Phasenregelschleife schlieBen; zwischen Center-
frequenz 40 und 50 MHz hin- und herschalten.

LED H140 soll jeweils bei neuer Frequenzein-
stellung kurz aufleuchten.

Sie soll dauernd leuchten:
- ohne Signal an X1
- ohne Oszillatorsignal (z.B. X82 abziehen)

V160/Pin 3 4V £1V 2ms +200 ps . . . .
V161/Pin 3 - Signale nach folgendem Diagramm mit Speicher-
ar g g
oszilloskop Uberprufen (TTL-Pegel).
zu Abschnitt 6.2.7:
[ LBsmO | 1\ :
. i
i !
LBSNO 1 . \
i : L
Steuer- : : :
Signale : H |r
LWR u i ! u :
]
p ! ‘ [
1 | | 1 h
Lo ! Lo
INTRES ! f | v I
f ! | I f
— 1 : 1 1 :
Lo ro 1 tmax=
v tmax= | e
D265/8 d ::2 . >l { | 2.2ms j——
LM
|1 22ms] L
LEFNO

849.1014.03
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6.2.8 Abstimmspannung STFNO
priifen

f = 225 MHz einstellen (Centerfrequenz 40 MHz,
Span = 0 Hz).

Sollspannung an X20: 17,5V £0,5V
Sollspannung an X21/A17: (Uxze/10)= 1,75 V
+*50mV

6.2.9 Endpriifung

Deckel verschrauben, Analysator an Ausgang X8
anschlieBen.

Ausgangsfrequenz, Nebenwellenabstand und
Pegel bei folgenden Centerfrequenzen prifen
(Span = 0 Hz):

Neben-
ter-
Center: N-Synthesizer- wellenab-
frequenz frequenz [MHz] Pegel stand
(MHz] d (fm = 10kHz
...5 MHz)
.210 220 . *) **)
60 225 *) **)
190 217,272273 *) **)
790 214,285714 *) E*)
240 222,727273 *) **)
250 205 *) *x)
1790 210,526316 -*) **)

*) +8dBm £1,5dB
**) >80dB

849.1014.03



6.3 Fehlersuche

Fehlermeldung: j
o

" Frequency N-Oscillato

Zuséatzliche

ja

Fehlermeldung:
“Frequency
M-Oscillator”

Startfrequenz als Center-
frequenz eingeben mit
Span = QO Hz

neue Fehler-
meldung:

vorherige Stoppfrequenz
eingeben mitSpan = 0 Hz

Leuchtet LED H140

. ja

siehe Serviceanleitung
“M-Synthesizer”

(sichtbar von Mother-
board-Seite)

( Fangproblem: 3

Prafen des Abschalt-
pulses an den Gatean-
schlassen von V160,
V161 nach Pkt.6.2.6
der Beschreibung

\V160,V161defekt?)

A

Prufen der Frequenz des
M-Synthesizers (siehe Service-
anleitung “M-Synthesizer”)
Pegel >-3dBm

| -

M-Synthesizer

849.1014.03

prafen
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{

Prifen der durch N geteilten M-
Synthesizerfrequenz an X183 mit
Frequenzzahler nach Pkt. 6.2.5

Fehlerim
Frequenzteiler

A

rafen ob
ZF-Signal
5...25 MHz an

849.1014.03

Kollektor V151

Fehlerim
Phasendetektor/
Integrator/
Fanganzeige

200-MHz-Signal
0dBm +£3dB
an X120/2

ja

Fehler im 200-MHz-
Verstdrker (V110) oder
fehlende Referenz-
frequenz 200 MHz

Steckbricke X220 abziehen;
Gleichspannung 10 V einspeisen

Signal 205...225 MHz,
Pegel > +15dBm
an X81/2

Fehlerim
ZF-Pfad

Fehler im VCO bzw.
im Verstarkerpfad

6.8
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6 Service Instructions N Synthesizer

(See circuit diagram 849.1014 S)

6.1

The N synthesizer module outputs a frequency
from 205 to 225 MHz which is generated by two
oscillators; oscillator | covers the range 205 to
214.5 MHz, oscillator Il the range 214.5 to
225 MHz. The oscillator frequency is converted to
an IF of 5 to 25 MHz by a 200 MHz signal and is
controlled by a PLL to the M synthesizer fre-
quency 5 to 25 MHz divided by the N divider.

Function Description

The oscillators in a Clapp circuit have a high Q
factor; they are each tuned by four diode quar-
tets connected antiparallel. Oscillator | or Il is
switched on by V1 or V13 depending on the de-
sired output frequency. The oscillator signal is
applied via switching diodes V11 and V12 to the
amplifier stage with V30 which drives the power
divider T60 via an attenuator. The oscillator sig-
nal is applied via the amplifier stages with V40
and V50 to output X8 (205 to 225 MHz) which
controls the YIG synchronization module.

The oscillator signal is also applied via the buffer
stages with V60 and V70 to the power stage with
V81 which amplifies the oscillator signal to
+17dBm and, as a local oscillator, drives the
mixer U120. The oscillator frequency is converted
here with the 200-MHz signal from the reference
2 module. The mixer is terminated on the IF side
by a frequency separating filter which guaran-
tees matching at low and high frequencies. The
low-frequency components are amplified by the
low-noise amplifier stage with V131. The
lowpass C137, L131, C139 ensures further
suppression of undesired high-frequency mixtu-
re products.

The IF signal is applied via the amplifier stage
with V150 and the TTL limitating stage with
V151 to the phase detector where it is compared
with the M synthesizer signal divided by the N
divider.

849.1014.03

N frequency divider

The signal of 50 to 95 MHz from the M synthe-
sizer is divided in the N frequency divider with a
ratio of N = 2.5 to 16. The minimum step size is
0.25. The frequency divider itself functions in an
analog manner to the M frequency divider de-
scribed in the M synthesizer module except that
the two least significant bits of adder D184 are
set to Low in this case thus defining the smallest
step size 0f 0.25 = 1/4.

The division ratio N is set such that the divided
frequency at D180/5, 6 is between 5 and 25 MHz.

Phase detector

The phase detector unit consists of the frequency
phase detector D161/A, B, D160C which operates
at half the comparator frequency 2.5 to
12.5 MHz. In addition, the signal from the N divi-
der is divided by a factor of 2 in D180B and ap-
plied to the clock input of D161B and compared
with the IF signal which is also divided by D269A.

The phase detector D160A/D, to which the
undivided IF is fed, works parallel to the fre-
quency phase detector. It can be switched off by
means of V160, V161.

Integrator

The differential integrator N220 generates the
tuning voltage for the oscillators from the pulsed
output signals of the phase detector. The loop
filter with L220 and L17 attenuates the spurious
of f 21.25 MHz which are produced by the frac-
tional N divider ratio to values which no longer
interfere.

The control bandwidth can be adjusted to an
optimum value using R15.

Lock-in indication
The lock-in indication operates in an analog

manner to the circuit described in the Service
Manual M Synthesizer.
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In the case of a non-synchronized PLL, LED H140
lights up and Low is present at D265/8. Unlocked
state is stored in flip-flop D271. The line INTRES
can be used to delete an interrupt LEFNO = Low,
i.e. set to High if D271/4 is High at this time.

The positive edge of the board select signal
LBSNO triggers the monoflop D267 and gene-
rates a pulse of approx. 2.5 ms which blocks the
field effect transistors V160, V161 via the level
converter stage N240C and thus switches off the
phase detector (D160A, D160D).

N240/D and V150 generate the supply voltage of
+5.1V for the TTL and ECL components from the
voltage +5 V* (approx. 5.5 V), any noise on the
5V* are largely suppressed.

The control data for the N synthesizer are
latched in D162. (See following table for control
code.)

Digital interface of N synthesizer

Data transfer to N synthesizer module
o7 XX
Do XX
LBSNO I
LWR LA

Note: The data are transferred by the rising
edge of the LWR signal if LBSNO is Low at this
time.

849.1014.03

6.2

Setting code of N synthesizer

X21 Dec.
N |C25|A25|C24|A24|C23|A23|C22|A22]| equi-
DP7 | DP6 | DPS | DP4 | DP3 | DP2 | DP1 | DPO | valent
25 1 |m |1 1] 1|0 ]| 1] 0]|58+k
275 1 fm v v 1 oo | 1 |57+k
3 P fm {111 ]0ofo]o]ses+k
325 | m 1 1 0 1 1 1 55+k
35t |m |1 |1 1o0 ]| 1] 1] 0]|54+k
375 ¢t {m | v ] 1o |1 ]O0 |1 ]|53+k
4 | m 1 1 0 1 0 0 | 52+k
425/ I [m |1 v o fo | 1|1 ]51+k
45|t |m |1 |1 ]o 0| 1|0 ]50+k
a75| 1 | m |11 ]ofo0o ]| o0 | 1 ]|49+k
ss| t|m |1 o1 |1 ]1]o0]4a6+k
6 |1 lmf|1 o1 |1 ]0]|0]|4s+k
65 1 |m ] 1 ]o |1 ]o]| 1| o0]a82+k
7 |1t {mf{1]o]|1]o]o0]| 0]|40+k
750 1 {m |1 oo |1 ] 1]|o0]38+k
8 | m 1 0 0 1 0 0 | 36+k
85| ! |m|1 oo 0| 1] O0]34+k
g |t |mj|1]ofofo0o] 0| O0]32+k
95| I [m o | 1 [ 1] 1|1 ]o0]30+k
M|t fmflo] ] 1{o0ofo0}|0]|28+k
22t fm|o] 10|11 ]|]0]| 0]20+k
131 [mf|fo]1]of|0]|0]| 0] 16+k
1|1 |"m|0|0 ]| 1] 1]0]|0]|12+k
s 1 {mfo]o]| 1|00 | 0| 8+k
16| 1 [mf|fo]o]o|1|[0]| 0] 4+k
N synthesizer <214.5MHz: k = 64;1 = 0;
m=1 )
N synthesizer >214.5MHz; k = 128; 1 = 1;
m=20
E-1




Oscillator | 205 t0 214.5 MHz 20510 225 MHz

Oscillator 11 214.5 to 225 MHz > frsynth.
’V
~ > > >< < 200 MHz
N
!
5t0 25 MHz
| |
R
/l (1) Phase detector
IntegratN
A
5to0 25 MHz °
N divider
) ! N=25t016
: N

stynth‘ T

50 to 95 MHz
from M synthesizer

Fig. 6-1 Block diagram of N synthesizer module
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6.2
6.2.1

Testing and Adjustment
Testing the DC Voltage at X150

Nominal value: +5.1to +5.3V

6.2.2  Adjusting the Oscillators

Apply tuning voltage of 2.5 to 18 V to X220/1.
Connect analyzer to X30/2, cover top and bottom
of oscillator chambers during measurement.

Switch on oscillator |; enter centre frequency
50 MHz (span = 0 Hz).

Set tuning voltage of 17.5 V and adjust oscillator
frequency to 214.5 MHz * 100 kHz using C7.

Test whether f = 203.0 to 205 MHz with 2.5 V.

Adjust frequency to 210 MHz * 1 MHz using
tuning voltage: nominal oscillator level: +7 dBm
* 1.5d8B.

Switch on oscillator 1l; enter centre frequency
40 MHz (span = 0 MHz2).

Adjust tuning voltage of 17.5 V and adjust
oscillator frequency to 225 MHz + 100 kHz using
Cis. -

Test whether f = 212.5t0214.5 MHz with 2.5 V.

Adjust frequency to 220 MHz * 1 MHz using
tuning voltage: nominal oscillator level: +7 dBm
*+ 1.5dB.

6.2.3 Testing the RF Amplifier
Connect signal generator to X31/3:

P= +7dBm,f = 215MHz

Connect analyzer to X8:

adjust level to maximum using L50.

Test level from 205 to 225 MHz:
nominal value: +8dBm * 1dB.

Connect analyzer to X82/1:
adjust to maximum atf = 215 MHz using L71.

Test level from 205 to 225 MHz:
nominal value: + 17 dBm +2 dB/-1.5dB.

Connect signal with f = 200 MHz, + 10 dBm to
X6. Adjust level at X121/2 to maximum using
L111.

Nominal value: -1 dBm * 1.5dB.

849.1014.03

6.2.4 Testing the IF Amplifier

Connect signal with f = 200 MHz, 10 dBm to X6.
Plug in jumpers, tune oscillators from 205 to
225 MHz.

Nominal level at X131/2: +4dBm * 1.5dB.

Plugin jumper X132.

Measure level at X182 using oscilloscope:
nominal value: 2V,, £0.5V

Check for TTL level at V151/1.

6.2.5 Testing the Frequency Divider
Connect signal generator to X1:

P= +5dBm,f = 50/100 MHz.

Connect frequency counter to X183.

Test frequency according to following table (de-
pending on divider factor and transmitter fre-
quency), vary centre frequency (span = 0 Hz).

Nominal frequency * 1 digit.

Centre
N f = 50 MHz f = 100 MHz frequency
[MHz]
25 20.000° 40.000 0
2.75 18.182 36.364 200
3 16.667 33.333 400
3.25 15.384 30.769 600
35 14.286 28.571 800
3.75% 13.333 26.667 1000
4 12.500 25.000 1200
4.25 11.765 23.529 1400
45 1M1 22.222 1600
475 10.526 21.052 1800
75 6.667 13.333 900
15 3.333 6.667 870
6.4 E-1



6.2.6 Testing the Phase Detector

Selection

Connect M synthesizer to X1. Switch centre fre-
quency back and forth between 40 and 50 MHz.

Test using storage oscilloscope:

Level: TTL
D267/pin 12 l 2ms +200 ps ’_

0to +4V .

LBSNO
X21/C21

Level: TTL

V160/pin 3
V161/pin 3

14V +1y L[2ms £200ps

Timing diagram for 6.2.7:

6.2.7 Testing the Settling Time, Lock-

in Indication, Interrupt LEFNO

Preliminary adjustment:

Rotate R15 to centre position.
Rotate R226 fully clockwise.

Close PLL; switch centre frequency back and
forth between 40 and 50 MHz.

LED H140 should light up briefly at each new
frequency setting.

It should light permanently
- without a signal at X1
- without an oscillator signal (e.g. remove X82).

Check signals according to following timing
diagram using storage oscilloscope (TTL level).

-

[ LBsmo l 1\ :
1
| !
! 1
LBSNO : H | 1\
]
]
Control ! E !
signals N 1 !
LWR u H ! U :
! 1
1
Vo i ¢!
! 1 T
b -
INTRES Lo f | Lo f I
- 0ot { P!
: 1 t ] : : ] tmax= ]
1 I *max= 1 ] 1 :(-——)l
D265/8 | i 1 2.2ms
[ ! 2.2ms l i
e 2 S | E.
LEFNO

849.1014.03
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6.2.8 Testing the Tuning Voltage
STFNO

Set f = 225 MHz (centre frequency 40 MHz, span
= 0 Hz).

Nominal voltage at X20: 17.5V = 0.5V.
Nominal voltage at X21/A17: (Vx2¢/10)= 1.75 V
+50mVv

6.2.9 Final Test

Screw on covers, connect analyzer to output X8.
Test the output frequency, spurious and level at
the following centre frequencies (span = 0 Hz):

Centre . Spurious
N synthesizer
frequency frequency [MHz] Level (fm = 10kHz
[MHz] quency t0 5 MHz)
210 220 *) **)
60 225 *) **)
190 217.272273 *) **)
790 214.285714 *) **)
240 222.727273 *) **)
250 205 *) **)
1790 210.526316 *) **)
*) +8dBm *1.5dB
**) >80dB
849.1014.03
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6.3 Troubleshooting

Error message:
FREQUENCY N OSCILLATOR

Additional
error message:

FREQUENCY
M OSCILLATOR

Enter start frequency as
centre frequency with
span = Q0 Hz

New error
message:
FREQUENCY
N OSCILLATOR

Yes

Enter previous stop
frequency with span = 0 Hz

Does LED H140 light

See Service Manual
M Synthesizer

Yes

Jp (visible from mother-
board side)?

( Lock-in problem: )
check switch-off pulse
atthe gate pins of
V160, V161 according
to Section 6.2.6.

V160, V161 faulty ?

\— W,

Check frequency of M
synthesizer (see Service Manual
M Synthesizer).

Level >-3dBm

No

|

Eest ™M synthesiza

849.1014.03

A

6.7
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{

Check M synthesizer frequency
divided by N at X183 using frequency
counter according to Section 6.2.5

Faultin frequency
divider

Check whether

IF signal 5 to 25 MHz Yes

849.1014.03

at collector V151
(TTL level)

A

Faultin phase

detector/
200-MHz signal Yes integrator/
0dBm +3dB lock-in indication
atX120/2
Y

Fault ir) 200-MHz Remove plug-in jumper X220;

amplifier (v110) or apply DC voltage 10V

missing 200-MHz

reference frequency

Signal 205 to 225 MHz,
level > +15dBm
at X81/2

Faultin IF path

Faultin VCO orin
amplifer path
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C1

c3
ca
cs
c6
c7
c8

c8

Co
c1

c12

C13

C14

Cis

C16

C17

c18
c19
C20
c21
c22
c23

Cc24
Cc25

C26
c27

C30
Cc32
C33
C40
Ca1
C42
Ca3

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 1INF+=10%63V K2000
CERAMIC CAPACITOR

CC 22PF+- 5%100V NPO VIEL
CERAMIC CAPACITOR

CC 15PF+- 5%100V NPO VIEL
CERAMIC CAPACITOR

CC 5 PF 5% NO33/IB RD5
CERAMIC CAPACITOR

CT 9,2PF TAUCHTR.RD 7X12
AIR-TYPE TRIMMER

CC 5 PF 5% NO33/IB PD5
CERAMIC CAPACITOR *

NUR VAR/ONLY MOD: O3

CC 4,7PF+-0,25PFNP0O/IBRDS
CAPACITOR

NUR VAR/ONLY MOD: 02

CC 470PF+-10%3X4R2000
CAPACITOR

CC INF+-10%63V K2000
CERAMIC CAPACITOR

NUR VAR/ONLY MOD: O3

CC 22PF+- 5%100V NPO VIEL
CERAMIC CAPACITOR

NUR VAR/ONLY MOD: 03

CC 15PF+- 5%100V NPO VIEL
CERAMIC CAPACITOR

NUR VAR/ONLY MOD: O3

CC 5 PF 5% NO33/IB RD5
CERAMIC CAPACITOR

NUR VAR/ONLY MOD: O3

CT 9,2PF TAUCHTR.RD 7X12
AIR-TYPE TRIMMER

NUR VAR/ONLY MOD: 083

CC 4,7PF+-0,25PFNPQ/IBRD5
CAPACITOR

NUR VAR/ONLY MOD: O3

CC 470PF+-10%3X4R2000
CAPACITOR

NUR VAR/ONLY MOD: 03

CE 4,7UF+-20%35V 7X 5X11
ELECTROLYTIC CAPACITOR
CC 1INF+=-10%63V K2000
CERAMIC CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

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

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

NUR VAR/ONLY MOD: O3

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

NUR VAR/ONLY MOD: O3

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 18OPF+-2%6X7N750
CAPACITOR

NUR VAR/ONLY MOD: 02

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

CC 470PF+-10%3X4R2000
CAPACITOR

CC 12PF+-2%3X4NPO
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 220PF+-2%63V6,5X8 N750
CAPACITOR

CC 27PF+-2%4X5NPO
CAPACITOR

CC 82PF+-2%6X7NPO
CAPACITOR

CE
cC
cC
cC

CT

cc
ccC

cC

cc

CcT

cC

CE
cC
cC
cC
cC
cC

cc
cC

CE
cC

cc
CC
cC
CC
cC
cC
cC

006.
022.
060.
060.

022

025.
022.

450.

087.
022.

060.

060.

022

025.
450.
087.

022.
022.
087.
087.
087.
087.

087.
087.

006 .
087.

087.
087.
087.
087.
092.
087.
087.

7142
0784
0694
0671

.0378

7367
0378

6935

6993
0784

0694

0671

.0378

7367

6935

6993

8204
0784
7525
7525
7525
7525

7525
7525

7142
6935

7060
6993
6435
7525
7771
6470
6535

ROEDERST
VALVO
UNIONCARB
UNIONCARB
DRALORIC
TEKELEC
DRALORIC

STETTNER

VALVO
VALVO

UNIONCARB
UNIONCARB

DRALORIC

TEKELEC

STETTNER

VALVO

ROEDERSTEI
VALVO
VALVO
VALVO
VALVO
VALVO

VALVO
VALVO

ROEDERST
VALVO

VALVO
VALVO
VALVO
VALVO
STETTNER
VALVO
VALVO

EK 00 CB 247 G
2222 63051 102
C052C220J2G1CA
CO52C150J2G1CA
NO33/1B5/0, 255P5
LUFTTRAT5200
NO33/1B5/0,25SP5

SDPL5;4,7PF/0, 25NPO

2222 63051 471
2222 63051 102

C052C220J2G1CA
C052C150J2G1CA
NO33/1B5/0, 255P5
LUFTTRAT5200
SDPL5;4,7PF/0, 25NP0O
2222 63051 471

ETR 3 4,7/40 20%
2222 63051 102

2222 63051 64051103
2222 63051 64051103
2222 63051 640511083
2222 63051 64051103

2222 63051 64051103
2222 63051 64051103

EK 00 CB 247 G
2222 678 58181

2222 63051 222
2222 63051 471
2222 678 10129
2222 63051 64051103
EGPZ2,5 220PF2%N750
2222 678 10279
2222 678 10829
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caa
50
cs1
c57
cs9
C60
C61
63
c64
C65
c70
c71
72
c73
c74
c80
ce1
c82
ce3
c8a
c8s
c86
c87
ces
c90
c112
c115
c116
c117
c118
c120
c121
c122
c123
c125
c126
c130
c131
c132

CC 470PF+-10%3X4R2000

CAPACITOR

CC 220PF+-2%6X7N750
CAPACITOR

CC 220PF+-2%6X7N750
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 18PF+-2%3X4NP0O
CAPACITOR

CC 470PF+-10%3X4R2000
CAPACITOR

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

CC 470PF+-10%3X4R2000
CAPACITOR

CC 27PF+-2%4X5NPO
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 470PF+-10%3X4R2000
CAPACITOR

CC 220PF+-2%63V6,5X8 N750
CAPACITOR

CC 18PF+-2%3X4NPQ
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 2,2UF+-20%20V 5X 4X 7
ELECTROLYTIC CAPACITOR
CC 220PF+=-2%BXTN750
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

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

CC 220PF+-2%6X7N750
CAPACITOR

CC 33PF+-2%4X5NP0O
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF=-20+50%7X8R40.0
CAPACITOR

CC 18PF+-2%3X4NP0O
CAPACITOR

CC 220PF+-2%63V6,5X8 N750
CAPACITOR

CC 18PF+=2%3X4NPO
CAPACITOR

CC 220PF+=-2%6X7N750
CAPACITOR

CC 4,7NF+-20%63V7X8 K2000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 56PF+-2%5X6NPO
CAPACITOR

CC 33PF+-2%4X5NPO
CAPACITOR

CC 100PF+-2%6X9NPO
CAPACITOR

CC 270PF+-2%6X9N750
CAPACITOR

CC 27PF+=-2%4X5NPO
CAPACITOR

CC 39PF+-2%4X5NPO
CAPACITOR

CC 33PF+-2%4X5NPO
CAPACITOR

CC 47NF+-10%50V5K 1200VIEL
CAPACITOR

CC 6,8PF+-0,25PF50V NPO
CERAMIC CHIP CAPACITOR

cC

lec

cC
cC
cc
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
CE
cC
cC
cC
cC
cC
CC
cC
cC
cC
cC
cc
cC
cC
cC
cC
cC
cC
CC
cC
cC
cC
cC
cC

087.
087.
087.
087.
087.

087

087.
087.
087.
087.
087.
092.
087.
087.
087.
022.
087.
087.
087.
087.
087.
087.
087.
087.
087.
092.
087.
087.
092.
087.
087.
087.
087.
087.
087.
087.
087.
082.
007.

6993
6941
6941
7525
6458

.6993

7060
6993
6470
7525
6993
7771
6458
7525
7525
8104
6941
7525
7525
7060
6941
6487
7525
7525
6458
7771
6458
6941
7907
7525
6512
6487
6541
6958
6470
6493
6487
7810
8236

VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
STETTNER
VALVO
VALVO
VALVO
ROEDERSTEI
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
STETTNER
VALVO
VALVO
STETTNER
VALVO
VALVO
VALVO
VALVO
DRALORIC
VALVO
VALVO
VALVO
UNION CARB
VITRAMON

2222
2222
2222
2222
2222
2222
2222
2222

2222

2222
2222

63051 471
678 58221
678 58221
63051 64051103
678 10189
63051 471
63051 222
63051 471
678 10279
63051 64051103
63051 471

EGPZ2,5 220PF2%N750

2222
2222
2222

678 10189
63051 64051103
63051 64051103

ETR 1 2,2/20 20%

2222
2222
2222
2222
2222
2222
2222
2222
2222

678 58221
63051 64051103
63051 64051103
63051 222
678 58221
678 10339
63051 640511083
63051 64051103
678 10189

EGPZ2,5 220PF2%N750

2222
2222
EGPZ
2222
2222
2222
2222

678 10189

678 58221

6X9 4.7NF D2000
63051 64051103
678 10569

678 10339

678 10101

EDPU6X9/270/2%N750

2222
2222
2222

678 10279
678 10399
678 10339

CKO5BX473K

VJ1206 A 6R8 C FAT
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C133
C134
C136
C137
C139
C140
C143
.. 146
C147
C150
C151
C152
C153
C154
C159

C160
C161
cie2

c163

c168
c169
c170
c171
c172
c180
c187
c188
c189
c190
c191
c192
c193
c195
c196
c220
c221
c222
c223

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 47NF+-10%50V5K 1200VIEL
CAPACITOR

CC 68PF+-2%6X7NPO
CAPACITOR

CC B68PF+-2%6X7NPO
CAPACITOR

CC 39PF+-2%4X5NPO
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CK 220NF+-5%63V5RM MKT
CAPACITOR
CC 47NF+-10%50V5K 1200VIEL
CAPACITOR

CC 56PF+-2%5X6NPO

CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 47NF+-10%50V5K 1200VIEL
CAPACITOR

CC 47NF+-10%50V5K 1200VIEL
CAPACITOR

CC 22PF+-2%4X5NPO
CAPACITOR

NUR VAR/ONLY MOD: 03

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 22PF+-2%4X5NPO
CAPACITOR

NUR VAR/ONLY MOD: 03

CC 33PF+-2%4X5NPO
CAPACITOR

NUR VAR/ONLY MOD: 03

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10ONF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACIOR

CC 1UF+-10%50V7K 1200VIEL
CAPACITOR

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

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

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

CC 1INF+=-10%63V K2000
CERAMIC CAPACITOR

CC 1INF+-10%63V K2000
CERAMIC CAPACITOR

CC 2, 2NF+=-10%5X6R2000
CAPACITOR

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

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 100PF+-2%6X9INPO
CAPACITOR

CC 1, 8NF+-10%4X5R2000
CAPACITOR

CC 1INF+-10%63V K2000
CERAMIC CAPACITOR

CK 220NF+-5%63V5RM
CAPACITOR

MKT

cC
cC
cC
cC
cC
cC
cC
CK
cC
cC
cC
cC
cC
ccC

cC
ccC
cC

cC

cC
cC
cC
cC

cC
cC
cC
cC
cC
cC
cC
cc
cc
cC
cC
CC
cC
CK

087.7525
087.7525
082.7810
087.6529
087.6529

087.6493

087.7525
099.2952
082.7810
087.6512
087.7525
082.7810
082.7810
087.6464

087.7525
087.7525
087.6464

087.6487

087.7525
087.7525
087.7525
087.7525
084.5538
087.7525
087.7525
087.7525
087.7525
087.7060
022.0784
022.0784
087.7060
087.7525
087.7525
087.6541
087.7054
022.0784
099.2952

VALVO
VALVO
UNION
VALVO
VALVO
VALVO
VALVO
WIMA

UNION
VALVO
VALVO
UNION
UNION
VALVO

VALVO
VALVO
VALVO

VALVO

VALVO
VALVO
VALVO
VALVO
UNION
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
WIMA

CARB

CARB

CARB
CARB

CARB

2222 63051 640511083
2222 63051 64051103
CKO5BX473K

2222 678 10689

2222 678 10689

2222 678 10399

2222 63051 64051103
MKS2/63/0, 22UF /5%
CKO5BX473K

2222 678 10569

2222 63051 64051103
CKO5BX473K
CKO5BX473K

2222 678 10229

2222 63051 64051103
2222

2222

63051 64051103
678 10229

2222 678 10339

2222 63051 64051103

2222 63051 64051103
64051103

64051103

2222 63051

2222 63051

CKO6BX 105K

2222 63051 64051103

2222 63051 64051103

2222 63051 64051103

2222 63051 64051103

2222 63051 222

2222 63051 102

2222 63051 102

2222 63051 222

2222 63051 64051103

2222 63051 64051103

2222 678 10101

2222 63051 182

2222 63051 102

MKS2/63/0, 22UF /5%




Dééigna;l{(on:

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

CC 2,7PF+-0,25PF3X4P 100
CAPACITOR

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

CC 1,5NF+-10%4X5R2000
CAPACITOR

CC 1,5NF+-10%4X5R2000
CAPACITOR

CK 220NF+-5%63VSRM
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR

CC 5,6NF+-10%100V5K 1200VI
CERAMIC CAPACITOR

CC 5, 6NF+-10%100V5K 1200V1
CERAMIC CAPACITOR

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

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

CC 220PF+-2%6X7N750
CAPACITOR

CC 220PF+-2%6X7N750
CAPACITOR

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

CE 100UF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

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

CE 100UF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 4, TNF+-20%63V7X8 K2000
CAPACITOR

CC 1ONF-20+50%7X8R4000
CAPACITOR

CE 100UF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 100PF+-2%63V4,5X6 N750
CAPACITOR

MKT

cC

ccC
cC
cc
cC
CK
CE

ccC
cc
cC
cc
cc
CE
cC
cC
CE
cc
CE

CC

CE
cc
CE
ccC
cc
cc
CE
cC
cC
cC
cC
ccC
cC
cC
cC
cC
cC
cc

UNION CARB
VALVO
UNION CARB
VALVO
VALVO

WIMA
ROEDERST
UNION CARB
UNION CARB
UNION CARB
VALVO
VALVO
VALVO
UNION CARB
ROEDERST
UNION CARB
VALVO
ROEDERST
VALVO
ROEDERST
VALVO
ROEDERST
VALVO
ROEDERST
VALVO
STETTNER
VALVO
ROEDERST
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO

STETTNER

CKOS?X104K
2222 678 03278
CKO5BX 104K

2222 63051 152

2222 63051 152
MKS2/63/0,22UF /5%
EK 00 CB 247 G
CKO5BX562K
CKO5BX562K

CKO5BX 104K

2222 63051 64051103
2222 678 58221

2222 678 58221
CKO5BX 104K

EK 00CB 310 D
CKO5BX 104K

2222 63051 64051103
EK 00CB 310 D

2222 63051 64051103
EK 00 CB 247 G

2222 63051 64051103
EK 00 CB 247 G

2222 63051 64051103
EK 00 CB 247 G

2222 63051 64051103
EGPZ 6X9 4.7NF D2000
2222 63051 64051103
EK 00CB 310 D

2222

63051 64051103

2222 63051 64051103

2222 63051 64051103

2222 63051 64051103

2222 63051 64051103

2222 63051 64051103

2222 63051 640511083

2222 63051 64051103

2222 63051 64051103

2222 63051 64051103

EGPZ2,5 100PF2%N750




Fiir diese Unterlage behalten wir

uns alle Rechte vor

C299

D160
D161
D180
D181
D182
D183
D184
D185
D265
D266
D267
D268
D269
D271
D272

H140

L1
L2
L3
L4
LS
L6

L7
L8

L9

L10

L12

L13

L14
L15
L16
L17

L18

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

BL 74ACO0SC 4X2IN NAND

QUAD NAND GATTER

BL 74AC74SC 2XD-FLIPFL

DUAL D-TYPE FLIPF

BL 74AC74SC 2XD-FLIPFL

DUAL D-TYPE FLIPF

BL MC10131L 2XD FLIPFL

FLIP FLOP

BL MC10102L 4X2INP.NORG
NOR GATE

BL -F10016DC 4B. COUNTER
COUNTER

BL 74F283PC 4BIT-BIN.ADD
4BIT BINARY FULL ADDER

BL 74F175PC 4XD-FLIPF.
QUAD D FLIP-FLOP

BL MM74HC10ON 3X3IN.NAND
TRIPLE 3-INPUT NAND GATE
BL TC74HC123P 2XMULTIVIB
DUAL MONOST.MULTIVIBRATOR
BL TC74HC123P 2XMULTIVIB
DUAL MONOST.MULTIVIBRATOR
BL PC74HCT74P - 2XD-FF
DUAL D-FLIP-FLOP

BL 74AC74SC 2XD-FLIPFL
DUAL D-TYPE FLIPF

BL MM74HC74N 2XD-FLIPFL
DUAL D FLIP-FLOP

BL PC74HC377P 8XD-FF EN
OCTAL D-FLIP-FLOP

AF QLMP1379 LED RT RD3
LED

LD UKW-DR.Z=750 OHM SOMHZ
CHOKE

LD 1,50UH10%0, 220HMO, 560A
CHOKE

LD 1,50UH10%0, 220HMO, 560A
CHOKE

LD 1,50UH10%0, 220HMO, 560A
CHOKE

LD UKW-DR.Z=750 OHM SOMHZ
CHOKE

LD SPULE

LD SPULE

LD UKW-DR.Z=750 OHM S5OMHZ
CHOKE

NUR VAR/ONLY MOD: 03

LD 1,50UH10%0, 220HMO, 560A
CHOKE

NUR VAR/ONLY MOD: 03

LD 1,50UH10%0, 220HMO, 560A
CHOKE

NUR VAR/ONLY MOD: 03

LD 1,50UH10%0, 220HMO, 560A
CHOKE

NUR VAR/ONLY MOD: 03

LD 1,50UH10%0,220HMO, 560A
CHOKE

NUR VAR/ONLY MOD: 03

LD UKW-DR.Z=750 OHM S5OMHZ
CHOKE

NUR VAR/ONLY MOD: 03

LD SPULE

NUR VAR/ONLY MOD: 03

LD SPULE

NUR VAR/ONLY MOD: 083

LD 1,50UH10%0, 220HMO, 560A
CHOKE

LD 150 UH10%15,00HMO,061A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

cc

BL
BL
BL
BL
BL
BL

BL

BL
BL

AF

LD
LD
LD
LD
LD

LD

LD

LD

LD

LD

LD

LD
LD
LD

087
820.
820.
820.
475.

350.
344.

373

344.

571

379.
379.

571

820.

571
806

257.

026.
067.
067.

067

026.

807.
807.
026.

067

067.

067.

067.

026.

807.
807.
067.
067.
067.

.7525

3477
3602
3602
1166
0007
7049

.6482

7355

.3294

7145
7145

.3436

3602

L3171
.0045

4736

4578
2886
2886

.2886

4578

2135
2129
4578

.2886

2886

2886

2886

4578

2135
2129
2886
3124
2870

VALVO

NSC

NSC

NSC
MOTOROLA
MOTOROLA
FAIRCHILD
FAIRCHILD
FAIRCHILD
MOTOROLA
TOSHIBA
TOSHIBA
VALVO

NSC

NSC

VALVO

HEWLETT

VALVO
DELEVAN
DELEVAN
DELEVAN
VALVO
VALVO
DELEVAN
DELEVAN
DELEVAN

DELEVAN

VALVO

DELEVAN
DELEVAN
DELEVAN

2222 63051 64051103

74AC0O0SC |
74AC74SC
74AC74SC
MC10131L
MC10102L
10016DC
74F283PC
74F175PC
MC74HC 10N
TC74HC123P
TC74HC123P
PC74HCT74P
74AC74SC
MM7 4HC7 4N
PC74HC377P

QLMP 1379

431202036641
DROSSEL 1025-24
DROSSEL 1025-24
DROSSEL 1025-24
431202036641

431202036641

DROSSEL 1025-24

-DROSSEL 1025-24

DROSSEL 1025-24

DROSSEL 1025-24

431202036641

DROSSEL 1025-24
DROSSEL 1025-72
DROSSEL1025-22

ROHDE & SCHWARZ




L30
L32
L40
L4a1
L43
L50
L51
60
L61
L62
L70
L71
L79
L80
L81
L82
L111
L112
L113
L120
L121
Li22
L131
L132
L133
L134
L1135
L136
L137
L138
L152
L153
L160
L161
L180

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

NUR VAR/ONLY MOD: O3

LD 2,20UH10%0, 400HMO, 415A
CHOKE

LD 2,20UH10%0, 400HMO, 415A
CHOKE

LD 2,20UH10%0, 400HMO, 415A
CHOKE

LD 2,20UH10%Q, 400HMO, 4 15A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD SPULE 53NH 2,5W FE-K
CHOKE

LD O, 15UH10%0, 100HM1, 230A
CHOKE

LD 2,20UH10%0, 400HMO, 415A
CHOKE

LD 2,20UH10%0, 400HMO, 4 15A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD O, 15UH10%0, 100HM1, 230A
CHOKE

LD SPULE 53NH 2,5W FE-K
CHOKE

LD 100NH 10% O,080HM 1,4A
CHOKE

LD 2,20UH10%0, 400HMO, 4 15A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE .

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD SPULE 53NH 2,5W FE-K
CHOKE

LD O, 15UH10%C, 100HM1, 230A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD O, 12UH10%0,090HM1, 300A
CHOKE

LD 0,22UH10%0, 140HM1,045A
CHOKE

LD 0,33UH10%0, 220HMO, B30A
CHOKE

LD 0,22UH10%0, 140HM1,045A
CHOKE

LD O, 12UH10%0,090HM1, 300A
CHOKE

LD O, 12UH10%0, 090HM1, 300A
CHOKE

LD 33,0UH10%3,400HMO, 130A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD 0,27UH10%0, 160HMO,975A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LF ROHRK.RD3,6XRD1,2XL3,3
TUBULAR CORE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD 39,0UH10%3,B600HMO, 125A
CHOKE

LD 39,0UH10%3,600HMO, 125A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD
LD
LD

LD
LD
LD
LD
LD

LD
LD
LD
LD
LD

LD
LD
LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LF
LD
LD
LD
LD
LD

067.
026.
026.

.2905
2905
.2905
.2905
.2870
6653
.2763
.2905
.2905
.2870
.2763
6653
.2740
.2905
.2870
.2870
.6653
.2763
.2870
2757
.2786
.2805
.2786
.2757
.2757
.3047
.2870
.2792
.2870
.9286
.2870
.2870
.3053
.3053
.2870

DELEVAN
DELEVAN
DELEVAN

DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
COMPONEX
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
COMPONEX
DELEVAN
DELEVAN
DELEVAN
DELEVAN
COMPONEX
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN

DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN

DROSSEL 1025-22
DROSSEL 1025-44
DROSSEL 1025-44

DROSSEL 1025-28
DROSSEL 1025-28
DROSSEL 1025-28
DROSSEL1025-28
DROSSEL 1025-22
E521HN-020023

DROSSEL 1025-00
DROSSEL 1025-28
DROSSEL 1025-28
DROSSEL1025-22

" DROSSEL1025-00

E52 1HN-020023
DROSSEL 1025-94
DROSSEL 1025-28
DROSSEL 1025-22
DROSSEL1025-22
E52 1HN-020023
DROSSEL 1025-00
DROSSEL 1025-22
DROSSEL 1025-96
DROSSEL 1025-04
DROSSEL 1025--08
DROSSEL 1025-04
DROSSEL 1025-96
DROSSEL 1025-96
DROSSEL 1025-56
DROSSEL 1025-22
DROSSEL 1025-06
DROSSEL 1025-22

DROSSEL 1025-22

DROSSEL 1025-22
DROSSEL 1025-58
DROSSEL 1025-58
DROSSEL 1025-22




Fiir diese Unterlage behalten wir

uns alle Rechte vor

L220
L240
L241
L280
L281
L282
1283
L284

N220
N240

R1
R2
R3
R4
R5

R6
R7

R8

RS

R10

R11

R12

R13

R14
R15
R16
R17

R18

R30
R31
R32
R33
R34

LD 150 UH10%15,00HMO, 06 1A
CHOKE
LD 1,20UH10%0, 180HMO, 620A
CHOKE
LD 1,20UH10%0, 180HMO, 620A
CHOKE
LD UKW-DR.Z=750 OHM S50MHZ
CHOKE
LD 1,20UH10%0, 180HMO, 620A
CHOKE
LD 1,20UH10%0, 180HMO, 620A
CHOKE
LD 1,20UH10%0, 180HMO, 620A
CHOKE
LD 1,20UH10%0, 180HMO, 620A
CHOKE

BO SE5534AFE LOW N.OPAMP
OPERATIONAL AMPLIFIER
BO LM1244 4XL.P.OPAMP
OPERATIONAL AMPLIFIER

RL_0,35W 100 OHM+-1%TK50
METALF ILM-RESISTOR

RL 0,35W TKOHM*-1%TK50
RESISTOR

RL 0,35W 5,B62KOHM+=1%TK50
RESISTOR

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

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

TRIMMWERT

RL 0,35W 10,0 OHM+-1%TKSO
RESISTOR

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

NUR VAR/ONLY MOD: 03

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

NUR VAR/ONLY MOD: 03

RL 0,35W 5,62KOHM+=1%TK50
RESISTOR

NUR VAR/ONLY MOD: 03

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

NUR VAR/ONLY MOD: 03

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

NUR VAR/ONLY MOD: O3
TRIMMWERT

RL 0,35W 1,50K0HM+=1%TK50
RESISTOR

NUR VAR/ONLY MOD: 03

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

NUR VAR/ONLY MOD: 03

RL 0,35W 33,2 OHM+=1%TK50
RESISTOR

RS 0,5W100 OHM+=20%KURVE 1
DEPOS . -CARBON POTENTIOMET
RL_0,35W5,62 OHM+-1% TKS0
METALFILMRESISTOR

RL 0,35W 200 OHM+-1%TK50
RESISTOR
RL_O-OHM-WIDERST. 0204
0-OHM RESISTOR

NUR VAR/ONLY MOD: 02

RL 0,35W 182 OHM+-1%TK50
RESISTOR

RL 0,35W 1,21KOHM+=1%TK50
RESISTOR

RL 0,35W 267 OHM+-1%TK50
RESISTOR

RL 0,35W 267 OHM+-1%TK50
RESISTOR

RG 16,2 OHM+-1%TK100 1206
CHIP RESISTOR

LD
LD
LD
LD
LD
LD
LD
LD

BO

RL
RL
RL
RL
RL

RL
RL

RL

RL

RL

RL

RL

RL

RL
RS
RL
RL
RL

RL
RL
RL
RL

RG

067.
067.
067.
026.
067.
067.
067.
067.

301

300.

082.
082.
082.

082
083

082.
082.

082.

082.

082

083

083

082.

082

069.
099.

083
069

083
083

083.

083

006.

3124
2870
2870
4578
2870
2870
2870
2870

.3335

6353

6543
2160
2190

.9507
.0084

8852
2160

2160

2190

.9507

.0084

.0732

8852

.9359

8081
8044

.0049
.0000

.0010
.0655

0161

.0161

8690

DELEVAN
DELEVAN
DELEVAN
VALVO

DELEVAN
DELEVAN
DELEVAN
DELEVAN

SIGNETICS
NSC

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

DRALORIC
DRALORIC

DRALORIC
DRALORIC
DRALORIC

DRALORIC

DRALORIC
DRALORIC

DRALORIC
BOURNS
RESISTA
DRALORIC
DRALORIC

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DALE

DROSSEL 1025-72
DROSSEL 1025-22
DROSSEL 1025-22
431202036641

DROSSEL 1025-22
DROSSEL1025-22
DROSSEL 1025-22
DROSSEL 1025-22

SES534AFE
LM124J

SMAO207/100/HM-F~D
SMAQ207/1K-F-C
SMAQ207/5,62K-F~-C
SMAO207/47,50HM-F~-D
SMAQ207/2210HM-F-D

SMAQ207/100HM-F =D
SMAQ207/1K-F-C

SMAQ207/ 1K-F-C
SMAQ207/5,62K-F-C
SMAO207/47,50HM-F-D

SMAQ207/2210HM=F-D

SMA0207/1,50K=F=D
SMAQ207/ 100HM=-F =D

SMA0207/33, 20HM-F~D
3329H-1-101

MK2 5,62 OHM 1% TK50
SMA0207/2000HM-F-D
OMA 0204

SMAO207/1820HM=-F~D
SMA0207/1,21K-F-D
SMAQ207/2670HM-F-D
SMA0207/2670HM-F-D
CRCW1206-10 16R2 F-T




R3S RG 16,2 OHM+-1%TK100 1206 |RG 006.8690 DALE CRCW1206-10 16R2 F-T
CHIP RESISTOR

R40 RL O,35W 267 OHM+-1%TKS50 RL 083.0161 DRALORIC SMAO207/2670HM-F =D
RESISTOR

R41 RL O,35W 1,21KOHM+-1%TK50 |[RL 083.0655 DRALORIC SMAQ207/1,21K-F-D
RESISTCR

R42 RL O,35W 200 OHM+-1%TK50 RL 083.0049 DRALORIC SMA0Q207/2000HM-F~D
RESISTOR

R43 RL O,35W 357 OHM+-1%TK50 RL 083.0284 DRALORIC SMAQ207/3570HM-F-D
RESISTOR

R44 RG 12,1 OHM+-1%TK100 1206 |RG 006.8661 DALE CRCW1206-10 12R1 F-T
CHIP RESISTOR

R50 RG 14,7 OHM+=2%TK200 1206 006.8684 DRALORIC CGB3216 14,70HM2% TK

. CHIP RESISTOR

R51 RG 75,0 OHM+-1%TK100 1206 |RG 006.8855 DALE CRCW1206-10 75R F-T
CHIP RESISTOR

R52 RG 14,7 OHM+-2%TK200 1206 006.8684 DRALORIC CGB3216 14,70HM2% TK
CHIP RESISTOR

R53 RL 0,35W 150 OHM+-1%TKS0 RL 082.9942 DRALORIC SMAQ207/ 1500HM-F~D
RESISTOR

R54 RL 0,35W 3,57KOHM+-1%TK50 |RL 083.1022 DRALORIC SMA0207/3,57K-F~D
RESISTOR °

R55 RG 464 OHM+-2%TK200 1206 006.9045 DRALORIC CGB3216 4640HM2% TK
CHIP RESISTOR

R56 RG 11,0 OHM+-1%TK100 1206 |RG 006.8655 DALE CRCW1206-10 11R F=T
CHIP RESISTOR

R57 RG 464 OHM+-2%TK200 1206 006.9045 DRALORIC CGB3216 4640HM2% TK
CHIP RESISTOR

R58 RL O,35W 47,5 OHM+-1%TKS50 |RL 082.9507 DRALORIC SMAQ207/47 ,50HM~-F-D
RESISTOR

R60 RG 13,3 OHM+-2%TK200 1206 006.8678 DRALORIC CGB3216 13, 30HM2% TK
CHIP RESISTOR

R61 RG 90,9 OHM+-1%TK100 1206 |RG 006.8878 DALE CRCW1206-10 90RQ F-T
CHIP RESISTOR

R62 RG 13,3 OHM+-2%TK200 1206 006.8678 DRALORIC CGB3216 13, 30HM2% TK
CHIP RESISTOR )

R63 RL O,35W 221 OHM+-1%TK50 RL 083.0084 DRALORIC SMAQ207/2210HM=F-D
RESISTOR

R64 RL O,35W 200 OHM+-1%TK50 RL 083.004¢ DRALORIC SMAQ207/2000HM-F~-D
RESISTOR

R65 RL O,35W 1,21KOHM+-1%TK50 |RL 083.0655 DRALORIC SMAO207/1,21K-F-D

. RESISTOR

R66 RL 0,35W 357 OHM+-1%TK50 RL 083.0284 DRALORIC SMAQ207/3570HM-F~D
RESISTOR

R67 RL 0,35W 267 OHM+-1%TKS50 RL 083.0161 DRALORIC SMAQ207/2670HM-F~-D
RESISTOR

R68 G 12,1 OHM+-1%TK100 1206 |RG 006.8661 DALE CRCW1206-10 12R1 F-T
CHIP RESISTOR

R70 RG 14,7 OHM+-2%TK200 1206 006.8684 DRALORIC CGB3216 14, 70HM2% TK
CHIP, RESISTOR

R71 RG 75,0 OHM+-1%TK100 1206 |RG 006.8855 DALE CRCW1206-10 75R F-T
CHIP RESISTOR

R72 RG 14,7 OHM+-2%TK200 1206 006 .8684 DRALORIC CGB3216 14, 70HM2% TK
CHIP RESISTOR

R73 RL 0,35W 150 OHM+-1%TK50 RL 082.9942 DRALORIC SMAQ207/1500HM-F~-D
RESISTOR

R74 RL O,35W 3,57KOHM+-1%TK50 |RL 083.1022 DRALORIC SMAQ207/3,57K-F-D
RESISTOR

R75 RL O,35W 47,5 OHM+-1%TK50 |RL 082.9507 DRALORIC SMA0207/47 , 50HM-F=D
RESISTOR

R80 RG 287 OHM+-2%TK200 1206 006.8990 DRALORIC CGB3216 2870HM2% TK
CHIP RESISTOR

R81 RG 17,8 OHM+-2%TK200 1206 006.8703 DRALORIC CGB3216 17,80HM2% TK
CHIP RESISTOR

R82 RG 287 OHM+-2%TK200 1206 006.8990 DRALORIC CGB3216 2870HM2% TK
CHIP RESISTOR

R83 RL O,35W 10,0KOHM+-1%TK50 |RL 083.1297 DRALORIC SMA0207/10K=F-D
RESISTOR

R84 RL O,35W 3,32K0HM+~1%TKS50 |RL 083.0990 DRALORIC SMAQ207/3,32K-F~D
RESISTOR

R85 RL 0,35W 43,2 OHM+-1%TKS50 |RL 082.9465 DRALORIC SMAQ207/43, 20HM~F-D
RESISTOR

R86 RL 0,35W 68,1 OHM+-1%TKS50 |RL 082.9636 DRALORIC SMA0207/68, 10HM=-F-D
RESISTOR

R87 RL O,35W 200 OHM+-1%TK50 RL 083.0049 DRALORIC SMAQ207/2000HM-F-D
RESISTOR

R88 RL O,35W 2,74K0OHM+-1%TKS50 |RL 083.0926 DRALORIC SMAQ207/2,74K-F-D
RESISTOR

'ROHDE & SCHWARZ




Fiir diese Unterlage behalten wir
uns alle Rachte vor

R89

R9O

RO1

R92

R93

R110
R111
R112
R113
R114
R115
R116
R117
R118
R120
R130
R132
R133
R134
R135
R136
R150
R151
R152
R153
R154
R155
R156
R157
R158

R159
R160
R161
R162

R163
R164

RG 12,1 OHM+-1%TK100 1206
CHIP RESISTOR
RG 422 OHM+-2%TK200 1206
CHIP RESISTOR
RG 12,1 OHM+-1%TK100 1206
CHIP RESISTOR
RG 422 OHM+-2%TK200 1206
CHIP RESISTOR
RG 14,7 OHM+-2%TK200 1206
CHIP RESISTOR
RG 21,5 OHM+-2%TK200 1206
CHIP RESISTOR
RG 46,4 OHM+-2%TK200 1206
CHIP RESISTOR
RG 21,5 OHM+-2%TK200 1206
CHIP RESISTOR
RL O,35W 47,5 OHM+-1%TK50

RESISTOR
RL O,35W 3,57KOHM+-1%TK50
RESISTOR
RL 0,35W 150 OHM+=-1%TK50
RESISTOR

RG 21,5 OHM+-2%TK200 1206
CHIP RESISTOR

RG 46,4 OHM+-2%TK200 1206
CHIP RESISTOR

RG 21,5.0HM+-2%TK200 1206
CHIP RESISTOR

RL O,35W 49,9 OHM+-1%TK50
RESISTOR

RG 4, 75KOHM+-1%TK100 1206
RESISTOR CHIP

RL O,35W 182 OHM+-1%TK50
RESISTOR

RG 5,62K0HM+-1%TK100 1206
CHIP RESISTOR

RG 22, 1KOHM+=-1%TK100 1206
RESISTOR CHIP

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

RG 47,5 OHM+-1%TK100 1206
RESISTOR CHIP

RL 0,35W 619 OHM+-1%TK50
RESISTOR

RL 0,35W 90,9 OHM+-1%TK50
RESISTOR

RL 0,35W 61,9 OHM+-1%TK50
RESISTOR

RL 0O,35W6,81 OHM+-1%TK50
METALFILMRESISTOR

RL O,35W 1,50K0HM+=1%TK50
RESISTOR

RL O,35W 274 OHM+-1%TK50
RESISTOR

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

RL O,35W 200 OHM+=1%TK50
RESISTOR

RL 0,35W 475 OHM+-1%TK50
RESISTOR

NUR VAR/ONLY MOD: 02

RL O-OHM-WIDERST. 0204
0-0OHM RESISTOR

NUR VAR/ONLY MOD: 03

RL 0,35W 221 OHM+-1%TKS0
RESISTOR

NUR VAR/ONLY MOD: 03

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

NUR VAR/ONLY MOD: O3

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

NUR VAR/ONLY MOD: O3

RL 0O,35W 475 OHM+-1%TK50
RESISTOR

RL 0,35W 475 OHM+-1%TK50
RESISTOR

NUR VAR/ONLY MOD: 03

RG

RG

RL
RL
RL

RL
RG
RL
RG
RG
RL
RG
RL
RL
RL
RL
RL
RL
RL
RL
RL

RL

RL

RL

RL

RL
RL

069.

083.

082.

083.

083.
083.

0084

7862

0084

0390
0390

DALE
DRALORIC
DALE
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
DALE
DRALORIC
DALE
DALE
DRALORIC
DALE
DRALORIC
DRALORIC
DRALORIC
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

DRALORIC
DRALORIC
DRALORIC
DRALORIC

DRALORIC
DRALORIC

CRCW1206-10 12R1 F-T
CGB3216 4220HM2% TK
CRCW1206-10 12R1 F-T
CGB3216 4220HM2% TK
CGB3216 14,70HM2% TK
CGB3216 21,50HM2% TK
CGB3216 46,40HM2% TV
CGB3216 21,50HM2% TK
SMA0207/47 ,50HM-F~D
SMA0207/3,57K-F-D
SMAQ207/ 1500HM~F ~-D
CGB3216 21,50HM2% TK
CGB3216 46,40HM2% TK
CGB3216 21,50HM2% TK
MK2

CRCW1206-10 4K75 F-T
SMAO207/ 1820HM-F-D
CRCW1206-10 5K62 F-T
CRCW1206-10 22K1 F-T
SMA0207/47 ,50HM-F-D
CRCW1206-10 47R5 F-T
SMAQ207/6 190HM~F -D
SMAQ207/90, SOHM-F~D
SMAQ207/61,90HM-F=D
MK2 6,81 OHM 1% TKS50
SMAO207/1,50K=F-D
SMAO207/2740HM=F-D
SMAQ207/100/HM=F -D
SMA0207/2000HM=F =D
SMAQ207/4750HM-F-D

OMA 0204
SMAOQ207/2210HM-F-D
SMAQ207/ 1M-F-D
SMAQ207/2210HM-F-D

SMA0207/4750HM~F-D
SMAO207/4750HM-F ~D




R168
R169
R171

R172
R173

R174
R175

R176
R179
R180
R181
R182
R183
R184
R185
R186
R187
R188
R189
R180
R191
R192
R193
R194
R195
R196
R197
R198
R199
R204
R205
R206
R207
R208

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

RL O,35W 221 OHM+-1%TK50
RESISTOR

RL O-OHM-WIDERST. 0204
O-0OHM RESISTOR

NUR VAR/ONLY MOD: 03

RL O-OHM-WIDERST. 0204
0-0OHM RESISTOR

RL 0,35W 475 OHM+=1%TK50
RESISTOR

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

NUR VAR/ONLY MOD: O3

RL 0,35W 475 OHM+-1%TK50
RESISTOR

RL O-OHM-WIDERST.
0-0HM RESISTOR
NUR VAR/ONLY MOD: 03
RL O-OHM-WIDERST. 0204
O-0HM RESISTOR
RL O-OHM-WIDERST.
0-0OHM RESISTOR
NUR VAR/ONLY MOD: 03

RL O-OHM-WIDERST. 0204
0-~0HM RESISTOR

RL 0,35W 10,0 OHM+-1%TK50
RESISTOR
RL O,35W
RESISTOR
RL 0,35W 1KOHM+=-1%TK50
RESISTOR

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

RL 0,35W 1,50K0OHM+-1%TK50
RESISTOR

RL 0,35W 274 OHM+=1%TK50
RESISTOR

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

RL 0,35W 1,50K0HM+-1%TK50
RESISTOR

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

RL 0,35W 274 OHM+-1%TK50
RESISTOR

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

RL O,35W 1,50K0HM+=1%TK50
RESISTOR

RL 0,35W 274 OHM+=1%TK50
RESISTOR

RL O,35W11,00 OHM+-1%TK50
RESISTOR

RL O,35W 110 OHM+=1%TK50
RESISTOR

0204

0204

1KOHM+-1%TK50

RL 0,35W11,00 OHM+-1%TK50

RESISTOR

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

RL O,35W 162 OHM+-1%TK50

RESISTOR

RL 0,35W 261 OHM+=1%TK50

RESISTOR

RL 0,35W 243 OHM+-1%TK50

DEPQOS.~-CARBON RESISTOR

RL 0,35W 82,5 OHM+=-1%TK50
RESISTOR

RL 0O, 35W22, 10 OHM+-1%TK50
RESISTOR
RL O, 35W
RESISTOR
RL O,35W 681 OHM+=1%TK50
RESISTOR
RL O,35W
RESISTOR
RL 0,35W 261 OHM+-1%TK50
RESISTOR

121 OHM+=1%TK50

162 OHM+-1%TK50

RL
RL
RL

RL
RL
RL

RL
RL

RL
RL

RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL

RL

069.
083.
082.

083.

069

069

069.

069.
082.
082.
082.
082.

083
083

082.
083.

082
083

082.

083
083

082.

082

082.

082
082

083.

083
082
082
082
083
082
083

0000
0390
7862

0390

. 0000

. 0000

0000

0000
8852
2160
2160
6543

.0732
.0178

6543
0732

.9507
.0178

6543

.0732
.0178

8898

.9813

8898

.9507
.9971

0155

.0126
.8707
.9188
.9859
.0490
L9971
.01585

DRALORIC
DRALORIC
DRALORIC

DRALORIC
DRALORIC
DRALORIC

DRALORIC
DRALORIC

DRALORIC
DRALORIC

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALOCRIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

SMA0207/2210HM-F=-D
SMAQ207/2210HM-F=D
OMA 0204

OMA 0204
SMAQ207/4750MM-F-D
SMAQ207/ 1M-F~D

SMAQ207/4750MM-F-D
OMA 0204

OMA 0204
OMA 0204

OMA 0204

SMAQ207/ 100HM-F =D
SMA0207/ 1K=F~C
SMA0207/ 1K=F=C
SMA0207/ 100/HM=F~D
SMAOQ207/1,50K-F-D
SMAQ207/2740HM-F-D
SMAQ207/100/HM-F-D
SMA0207/1,50K-F=D
SMA0207/47 , SOHM=F =D
SMAO207/2740HNM-F =D
SMA0207/ 100/HM=F~D
SMA0207/ 1, 50K-F=D
SMA0207/2740HNM-F-D
SMAO207/ 110HM=F=D
SMA0207/ 1100HM-F-D
SMAO207/ 110HM-F=D
SMAO207/47 , 50HM-F=D
SMA0207/ 1620HM-F~D
SMA0207 /26 10HM-F -D
SMA0207/2430HM-F =D
SMAO207/82, 50HM-F~D
SMA0207/22, 10HM-F =D
SMAO207/1210HM=F =D
SMAO207/68 10HM-F =D
SMA0207/ 1620HM-F -D
SMAO207 /26 10HM-F =D




Fiir diese Untorlage behalten wir

uns alle Rechte vor

3?09
R210
R211
R212
R213
R214
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R238
R239
R240

R241
R242
R243
R244
R247
R248
R250
R251
R252
R253
R254
R255
R256
R278
R279
R280
R281
R282
R283

RL 0, 35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O, 35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL 0,35W
RESISTOR
RL O,35W
RESISTOR
RL O, 35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O,35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O,35W
RESISTOR

162 OHM+-1%TK50

261 OHM+=1%TK50
1KOHM+=1%TK50

475 OHM+=1%TK50
TKOHM+=1%TK50

TKOHM+=1%TK50

511 OHM+=1%TK50
332 OHM+-1%TK50
332 OHM+=1%TK50
47,5 OHM+-1%TK50
47,5 OHM+-1%TK50
332 OHM+=1%TK50
10, OKOHM+-1%TK50
33, 2KOHM+-1%TK50
10, OKOHM+=1%TK50
10, OKOHM+=1%TK50
82, SKOHM+~-1%TK50
1KOHM+=1%TK50

221 OHM+-1%TK50

NUR VAR/ONLY MOD: 03

RL O, 35w
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35w
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35w
RESISTOR
RL O, 35w
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL O, 35w
RESISTOR
RL O, 35W
RESISTOR

4, 75K0HM+- 1%TK50
47,5 OHM+-1%TK50
1KOHM+ = 1%TK50
10, OKOHM+=1%TK50
22, 1KOHM+= 1%TK50
10, OKOHM+= 1%TK50
2, O0KOHM+- 1%TK50
4, 75KOHM+- 1%TK50
562 OHM+-1%TK50
9, 09KOHM+= 1%TK50
4, 75KOHM+~ 1%TK50
1KOHM+= 1%TK50
1KOHM+~ 1%TK50
10, OKOHM+~ 1%TK50
3, 32KOHM+-1%TK50
1KOHM+- 1%TK50
1KOHM+- 1%TK50
1KOHM+~ 1%TK50
10,0 OHM+-1%TK50

RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL

RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL

082
083

082.

083

082.
082.

083
083

083.

082
082

083.
083.
0883.
083.
083.
082.
082.

083

083.

082

082.
083.
083.
083.

083

083.

083

082.
083.

082
082

083.

083

082.
082.
082.
082.

L9971
.0155

2160

.0390

2160
2160

.0426
.0255

0255

.9507
.9507

0255
1297
1674
1297
1297
2302
2160

.0084

1097

.9507

2160
1297
1545
1297

.0826

1097

.0461

2177
1097

2160
.2160

1297

.0990

2160
2160
2160
8852

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

DRALORIC

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

SMAQ207/ 1620HM-F-D
SMA0207/26 10HM=-F~D
SMA0207/1K-F=C
SMA0207/4750HNM~-F-D
SMA0207/ 1K-F~C
SMA0207/ 1K~F~C
SMA0207/5110HM-F-D
SMA0207/3320HM-F-D
SMA0207/3320HM=F-D
SMA0207/47 , 50HM-F-D
SMAO207/47 , 50HM-F -D
SMA0207/3320HM-F-D
SMA0207/ 10K~-F-D
SMA0207/33, 2K-F~C
SMA0207/10K~F~D
SMA0207/10K-F-D
SMAQ207/82,5K=F~C
SMA0207/ 1K-F-C
SMA0207/2210HM-F-D

SMA0207/4, 75K-F-D
SMA0207/47, 50HM-F-D
SMA0O207/ 1K-F-C
SMAO207/10K=F~D
SMA/207/22, 1K-F-C
SMAO207/10K~F-D
SMA0207/2,00K~-F-D
SMA0207/4, 75K~-F-D
SMA0207/5620HM~F~D
SMA0207/9, 09K-F-C
SMAO207/4, 75K-F-D
SMA0207/ 1K=F-C
SMA0207/ 1K=F=C
SMA0207/10K=F =D
SMA0207/3,32K-F-D
SMA0207/1K-F-C
SMA0207/ 1K-F~C
SMA0207/ 1K-F-C
SMA0207/100HM-F =D




R287

R288
R289
R290
R291
R292
R293
R294
R298
R299

T60
T130

ui20

V1
V2
V3
V11
V12
V13
V14
V15
.22
V25
V30
V40
V50
V60
V70
V80
V81
V110
V130
V131
V140

V150

1, SOKOHM+- 1%TKS0

RL O, 35W
RESISTOR
RL 0,35W 332 OHM+-=1%TK50
RESISTOR
RL 0,35W 332 OHM+=-1%TK50
RESISTOR
RL O,35W 100 OHM+-1%TK50

METALFILM-RESISTOR

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

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

RL 0,35W 332 OHM+-1%TK50
RESISTOR

RL 0,35W 332 OHM+-1%TK50
RESISTOR

RL 0,35W 475 OHM+=-1%TK50
RESISTOR

RL O,35W 475 OHM+=1%TK50
RESISTOR

LU UEBERTRAGER
TRANSFORMER
LU UEBERTRAGER
TRANSFORMER

BM TAK1H
MIXER

MIXER O.5GHZ

AK BCY79IX P 45V 200MA
TRANSISTOR
AM U310

FET

AE BB8O9
TUNING DIODE
AE BA244 BER.SCH.DI.UHF
DIODE

NUR VAR/ONLY MOD: 03

AE BA244 BER.SCH.DI.UHF
DIODE .

NUR VAR/ONLY MOD: 03

AK BCY79IX P 45V 200MA
TRANSISTOR

NUR VAR/ONLY MOD: 03

AM U310 N-D 25V JFET
FET'

NUR VAR/ONLY MOD: 03

AE BB809 26/ 6PF CDI
TUNING DIODE

NUR VAR/ONLY MOD: 03

N-D 25V JFET
26/ 6PF CDI

AD 1N4448 75V OA15 UDI
DIODE

AK BFRO1 N 15V 35MA
TRANSISTOR

AK BFR91 N 15V 35MA
TRANSISTOR

AM U310 N-D 25V JFET
FET

AK BFR91 N 15V 35MA
TRANSISTOR

AM U310 N-D 25V JFET
FET

AK BCY79IX P 45V 200MA
TRANSISTOR

AK BFR96 N 15V  75MA
TRANSISTOR

AM U310 N-D 25V JFET
FET

AK BC5608B P 45V 100MA
TRANSISTOR

AK NE85632 N 12V 100MA
TRANSISTOR

AL BDX77 N 80V 8BAO
TRANSISTOR

AK 2N2369A N 15V 200MA

TRANSISTOR

RL
RL
RL
RL
RL
RL
RL
RL
RL
RL

BM

AK
AM
AE
AE

AE

AK

AM

AE

AD
AK
AK
AM
AK
AM
AK
AK
AM

AK

AL

AK

083.
083
083.
082.
082.
082.
083
083
083.
083

807
808

568.

010.
454,
092
439.

439

010.

454.

092.

012
210.
210.
454,
210.
454,
010.
093.
454,
007.
354.
300.
010.

0732

.0255

0255
6543
6543
6543

.0255
.0255

0390

.0380

. 4067
.0113

2284

3777
6217

.9616

6310

.6310

3777

6217

9616

.0700

6049
6049
6217
6049
6217
3777
2738
6217
2044
6839
6318
4680

DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DPALORIC
DRALORIC
DRALCRIC
DRALORIC

mCL

VALVO
SILICONIX
VALVO
INTERMETAL

INTERMETAL

VALVO

SILICONIX

VALVO

TEXAS INST
VALVO
VALVO
SILICONIX
VALVO
SILICONIX
VALVO
VALVO
SILICONIX
SIEMENS
NEC

VALVO
VALVO

SMAQ207/1,50K-F=D
SMA0O207/3320HM-F =D
SMA0207/3320HM-F~-D
SMAQ207/100/HM-F~-D
SMAO207/ 100/HM-F-D
SMA0207/100/HM-F =D
SMA0207/3320HM-F~-D
SMA0207/3320HM-F-D
SMAO207/4750HM=F=D
SMAQ207/4750HM-F =D

TAK1H

BCY791IX
U310
BBSOQ
BA244

BA244
BCY791IX
u31o

BB809

1N4448 GEGURTET
BFRS1

BFR9O1

usio

BFRO1

u310

BCY791IX

BFR96

U310

BC560B GURT,POL.CBE
NE85632

BDX77

2N2369A




Fiir diese Unterlage behalten wir
uns alle Rechte vor

Vig1
V152
V160

V161

V180
vigi
V182
V183
V184
V185
V186
v187
V188
V220

X1
X6
X8
X20

X21
X30

X31
X40

X41

X42
X60

X61
X62

X70

X71
X80

X81

X82
X120

AK BFR96 N 15V 75MA

TRANSISTOR

AE 5082-2800 SCHOTTKY
DIODE

AM J111A N-D 35V JFET
FET

NUR VAR/ONLY MOD: O3

AM J111A N-D 35V JFET
FET

NUR VAR/ONLY MOD: 03

AK BFR96 N 15V 75MA
TRANSISTOR

AE 5082-2800 SCHOTTKY
DIODE

AK BFR96 N 15V  75MA
TRANSISTOR

AE 5082-2800 SCHOTTKY
DIODE

AE 5082-2800 SCHOTTKY
DIODE

AK BFR96 N 15V 75MA
TRANSISTOR

AE 5082-2800 SCHOTTKY
DIODE

AK BFQ24 P 12V 35MA
TRANSISTOR

AD 1N4448 75V OA15 UDI
DIODE

AE BZX79/C12
ZENER DIODE

0,5w ZDI

FJ EINBAUWINKELST. SMC
ANGLE CONNECTOR

FJ EINBAUWINKELST. SMC
ANGLE CONNECTOR

FJ EINBAUWINKELST. SMC
ANGLE CONNECTOR

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

2-POLIG/2 PINS

FP IND.STECKERLEISTE 64 P
MALE MULTIPOINT CONNECTOR
FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

4-POLIG/4 PINS

FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

1-POLIG/1 PIN

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

4-POLIG/4 PINS

FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

4-POLIG/4 PINS

FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

1-POLIG/1 PIN

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

4-POLIG/4 PINS

FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

1-POLIG/1 PIN

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR -
4-POLIG/4 PINS

FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.36P.
PIN CONNECTOR

AK
AE
AM

AM

AK
AE
AK
AE
AE
AK
AE

AD

AE

FJ
FJ
FJ
FP

FP
FP

FP
FP

FP

FP
FP

FP
FP

FP

FP
FP

FP

FP
FP

093.2738
012.9066
214.7685

214.7685

083.2738
012.9066
093.2738
012.9066
012.9066
093.2738
012.9066
252.2635
012.0700
012.2532

249.9684
249 .9684
249.9684
242.3600

273.0490
242.3600

491.7042
242.3600

242.3600

491.7042
242.3600

491.7042
242.3600

242.3600

491.7042
242.3600

242.3600

491.7042
242.3600

VALVO

HEWLETT-P.
SILICONIX

SILICONIX

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

RADIALL
RADIALL
RADIALL
BINDER

PANDUIT
BINDER

PK
BINDER

BINDER

PK
BINDER

PK
BINDER

BINDER

PK
BINDER

BINDER

PK
BINDER

BFR96
5082-2800
J111A

J111A

BFR96

5082-2800

BFR96

5082-2800
5082-2800

BFRO6

5082-2800

BFQ24

1N4448 GEGURTET
BZX55/C12 BZX79...

R 112 669
R 112 669
R 112 669
742~5-11-0178-00-36

100-964-033/999
742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36

742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36

742-5-11-0178~00-36

452-70302
742-5-11-0178-00-36

742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36




X121
X130

X131

X132
X150

X160

X161

X162

X163

X180

X181
X182

X183

X220

X221

4-POLIG/4 PINS
FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.

PIN CONNECTOR
1-POLIG/1 PIN

FP INDIREKT.STECKERL.

PIN CONNECTOR
4-POLIG/4 PINS
FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.

PIN CONNECTOR
1-POLIG/1 PIN

FP INDIREKT.STECKERL.

PIN CONNECTOR
NUR VAR/ONLY MOD: 03
2-POLIG/2 PINS
FP KURZSCHLUSSBUCHSE
SHORTING PLUG
NUR VAR/ONLY MOD: O3

FP INDIREKT.STECKERL.

PIN CONNECTOR
NUR VAR/ONLY MOD: 03
2-POLIG/2 PINS
FP KURZSCHLUSSBUCHSE
SHORTING PLUG
NUR VAR/ONLY MOD: O3

FP INDIREKT.STECKERL.

PIN CONNECTOR
2-POLIG/2 PINS
FP KURZSCHLUSSBUCHSE
SHORTING PLUG

FP INDIREKT.STECKERL.

PIN CONNECTOR
1-POLIG/1 PIN

FP INDIREKT.STECKERL.

PIN CONNECTOR
1-POLIG/1 PIN

FP INDIREKT.STECKERL.

PIN CONNECTOR
2-POLIG/2 PINS
FP. KURZSCHLUSSBUCHSE
SHORTING PLUG

36P.

36P.

36P.

36P.

36P.

36P.

36P.

36P.

36P.

FP
FP

FP

FP
FP

FP

FP

FP

FP

FP

FP

FP

FP

FP

FP

491,
242.

242.

491.
242.

242,

491.

242.

491

242.

491
242.

242.

242.

491

7042
3600

3600

7042
3600

3600

7042

3600

.7042

3600

.7042

3600

3600

3600

. 7042

PK
BINDER

BINDER

PK
BINDER

BINDER

PK

BINDER

PK

BINDER

PK
BINDER

BINDER

BINDER

PK

452-70302
742-5-11-0178-00-36

742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36

742-5-11-0178-00-36

452-70302

742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36

452-70302
742-5-11-0178-00-36

742-5-11-0178-00-36

-742-5-11-0178-00-36

452-70302
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6 - Serviceanleitung "Summing Loop”

(Hierzu Stromlauf 807.4015S)

6.1

Die Baugruppe “Summing Loop” dient dazu,
den prinzipbedingt beschrankten Rausch- und
Nebenwellenabstand der Baugruppe "Sweep
Synthesizer”, zu verbessern, wenn dies notwen-
digist.

Funktionsbeschreibung

Dazu wird in der Betriebsart “Multiloop-Sweep”
das Ausgangssignal des "Sweep Synthesizers”
10...20 MHz im Teilungsverhaltnis 1:8 herunter-
geteilt, d.h. auf 1,25...2,5 MHz. Unter Mithilfe
des 1,25-MHz-Stufenoszillators, der zur Ab-
mischung des Summenoszillators dient, wird der
Summenoszillator auf dieses Signal synchroni-
siert.

Der 1,25-MHz-Stufenoszillator ist, wie schon der
Name sagt, in Stufen von 1,25 MHz einstellbar,
und zwar im Frequenzbereich von 38,75...77,5
MHz. Dadurch ist es moglich, den Summen-
oszillator im Frequenzbereich 40...80 MHz auf
eine Zwischenfrequenz von 1,25...2,5 MHz abzu-
mischen. Die Frequenz des 1,25-MHz-Stufenoszil-
lators liegt dabei immer unterhalb der Summen-
oszillatorfrequenz. Am Phasendetektor wird,
durch Vergleich mit der durch 8 geteilten Sweep-
synthesizer-Frequenz, das Korrektursignal fur
den Summenoszillator gewonnen. Als zusatzli-
che Hilfsspannungen werden die Abstimmspan-
nung des 1,25-MHz-Stufenoszillators, sowie die
Abstimmspannung des "Sweep Synthesizers” be-
natzt. Durch kontinuierliche Veranderung der
Sweepsynthesizer-Frequenz von 10...20 MHz ist
es dadurch moglich die Summenoszillatorfre-
quenz kontinuierlich um 1,25 MHz zu verandern,
was einer Summensynthesizer-Ausgangsfre-
quenzanderung von 1,25 MHz/4 = 312,5 kHz
entspricht. Durch Umschalten des 1,25-MHz-
Stufenoszillators ist es méglich, solche 312,5-
kHz-Intervalle aneinanderzureihen.

Das Summenoszillatorsignal, um den Teilungs-
faktor 4 geteilt, ist das Ausgangssignal des Sum-
mensynthesizers, wieder im Frequenzbereich
10...20 MHz. Phasenrauschen und Nebenwellen-
abstand des "Sweep-Synthesizers” werden dabei
um den Faktor 8x4 = 32 entsprechend 30,1 dB
verbessert. Ebenso wird die kleinste Schrittweite
des "Sweep-Synthesizers” von 0,1 Hz um den
Faktor 1/32 verringert.

807.4015.02

In der Betriebsart "Single-Loop-Sweep” wird das
Signal des “Sweep Synthesizers” direkt zum Aus-
gang der Baugruppe “Summing Loop” geleitet,
Summenoszillator und 1,25-MHz-Stufenoszilla-
tor sind dann abgeschaltet.

6.1.1  Detailbeschreibung

1,25-MHz-Stufenoszillator und Summenoszilla-
tor sind identisch aufgebaut, um méglichst
guten Gleichlauf zu erzielen.

Mit L600 bzw. L500 werden die Oszillatoren so
eingestellt, daB8 bei gleicher Abstimmspannung
die Frequenz des 1,25-MHz-Stufenoszillators um
1,25 MHz unter der Frequenz des Summen-
oszillators liegt.

Die Oszillatoren besitzen als aktives Element
einen Feldeffekttransistor und sind in Dreipunkt-
schaltung ausgefuhrt.

Mit Verandern einer Gleichspannung mit R309
bzw. R7 ist durch Begrenzung mit den Dioden
V308 bzw. V9 der Schwingpegel der Oszillatoren
abgleichbar.

Mit den Transistoren V311 bzw. V12 kénnen die
Oszillatoren ein- und ausgeschaltet werden (fur
Betriebsart “Multiloop-Sweep” ein, fur “Single-
Loop-Sweep” aus).

Die Oszillatorsignale werden jeweils durch eine
Source-Folgerstufe (V310, V11) ausgekoppelt.
1,25-MHz-Stufenoszillator PLL

Mit dem Leistungsteiler T320 erfolgt eine Auf-
teilung des Oszillatorsignals.

Der integrierte Verstarker N300 liefert das RF-
Signal fur den Mischer N40, die Begrenzerver-
starker N310A, B steuern den Frequenzteiler an.



Der Frequenzteiler ist als Bruchteiler ausgefuhrt .
Er ist in 1/8-Schritten programmierbar von
3,875...7,75, was in Verbindung mit der Refe-
renzfrequenz 10 MHz (f¢4#/8) 1,25-MHz-Fre-
quenzschritte des 1,25-MHz-Stufenoszillators er-
gibt.

Die ganzzahligen Teilereinstellungen (3, 4, 5, 6,
7) werden dabei Uiber die Programmiereingénge
PO, P1, P2 des ECL-Frequenzteilerbausteins D340
eingestellt, der zusatzliche Bruchteilungsfaktor
(172, 1/4, 1/8) Gber die Eingdnge A1, A2, A3 des 4-
Bit-Binaraddierers D347 (Einstellcode siehe Ta-
belle 6-1).

Bei jedem Uberlauf des Addierers wird das
Frequenzteilerausgangssignal (D340/4) um eine
VCO-Periode verzogert. Damit kann man den
Gesamtteilungsfaktor in 1/8-Schritten veréndern.
(Das LSB AOQ liegt fest verdrahtet auf log. 0.)

Das auf TTL-Pegel gewandelte Teilerausgangs-
signal wird mit dem D-Flip-Flop D345 nochmals
auf das VCO-Signal synchronisiert, und im
Phasendetektor | (D370A, B, D371A) mit der
Referenzfrequenz 10 MHz verglichen.

Die pulsférmigen Ausgangssignale des Phasen-
detektors werden im nachfolgenden Differenz-
integrator zur Oszillatorabstimmspannung inte-
griert. Das TiefpaBfilter mit L380, L381 mit Polen
bei 1,25 und 2,5 MHz dient zur Unterdrickung
der, vom Bruchteiler erzeugten Nebenlinien von
n * fos, wobei n = 1, 2, 3, ... . Die Abstimm-
spannung fur den 1,25-MHz-Stufenoszillator
wird am Schleifer von R385 abgegriffen und
L300, L301 den beiden antiparallel liegenden
Diodenquartetten V300...V307 zugefiuhrt.

Summenoszillator PLL

Das Summenoszillatorsignal wird vom Leistungs-
teiler T20 auf die beiden integrierten Pufferver-
starker N20, N30 geleitet. Von V21 auf TTL-Pegel
umgesetzt, wird es von den beiden D-Flip-Flops
D20A, B im Verhaltnis 4:1 geteilt und Gber das
Gatter D220B und den Emitterfolger V220 der
Baugruppe "YIG-Synchronization” zugefuhrt
(bei Multiloop-Sweep).

V30 verstarkt das Summenoszillatorsignal auf ca.

+7 dBm und steuert das LO-Tor des Mischers
N40 an.
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Das entstehende ZF-Signal von 1,25...2,5 MHz
wird im TiefpaBfilter mit L40, L41, L42 von
storenden héherfrequenten Mischprodukten be-
freit. Der (iber C40 angekoppelte Widerstand
R50 stellt fur héherfrequente Mischprodukte
gute Anpassung her.

Das ZF-Signal wird von der Verstarkerstufe V40,
V41 um ca. 20 dB verstiarkt und Gber die TTL-
Wandlerstufe dem Phasendetektor D70, D72A
zugefuhrt.

Die zweite Eingangsfrequenz des Phasen-
detektors, die Referenzfrequenz kommt vom
Frequenzteiler D71. Dieser Frequenzteiler teilt
das von der Baugruppe “Sweep Synthesizer”
kommende Signal 10...20 MHz im Teilungs-
verhaltnis 1:8 auf 1,25 MHz...2,5 MHz (im Fall des
Multiloop-Sweeps).

Bei Single-Loop-Sweep ist D71 Uber den Clear-
Eingang gesperrt und das Sweepsynthesizer-
Signal 5...20 MHz gelangt direkt Gber die Gatter
D210A, B und D220 A, B zum Ausgang X1 der
Baugruppe.

Im Fall des Multiloop-Sweeps werden vom
Phasendetektor D70 Korrektursignale erzeugt,
die vom Differenzintegrator N82 zu einer Regel-
gleichspannung integriert werden. Der TiefpaB3
L80, L81 mit einem Pol bei 1,25 MHz dient zur
Unterdrickung der Referenzfrequenz 1,25...2,5
MHz und deren Oberwellen. Am Ausgang von
N80 steht wieder die dem Betrag nach gleiche
Spannung wie am P80, nur invertiert zur Ver-
figung (Abgleichmaglichkeit mit R91).

Dieser Regelspannung werden, entsprechend
Bild 6-2, die Abstimmspannung des 1,25-MHz-
Stufenoszillators, sowie die Abstimmspannung
des Sweeposzillators addiert.

Die Regelgleichspannung des Summenoszillators
(an X94A) hat dabei die Aufgabe, Gleichlauf-
fehler von Summen- und 1,25-MHz-Stufenoszil-
lator auszugleichen. Ebenso werden damit die
Toleranzen der Abstimmspannungssteilheit des
“Sweep Synthesizers”, sowie die Krummung der
Abstimmkennlinie der Baugruppe “Summing
Loop” und den damit verbundenen, variablen
Durchgriff der Sweepsynthesizer-Abstimmspan-
nung, egalisiert.

Die Komparatoren N120/A, B sowie N110/B, C
sind als Fensterdiskriminatoren geschaltet und
dienen der Uberwachung der Abstimmspannung
des 1,25-MHz-Stufenoszillators, sowie der Regel-
spannung des Summenoszillators.
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N120/1, 2 liefern ein log. 0-Signal (TTL-Pegel)
wenn die Abstimmspannung +2 V unterschrei-
tet oder +20 V Uberschreitet; dies fuhrt an
D150A/6 zur Interrupt-Meldung "Frequency Step
Oscillator”, auBerdem leuchtet dann die LED H2.

Ebenso wird ein Interrupt “Frequency Summing
Loop” gemeldet, wenn die Regelspannung des
Summenoszillators (an P80) den Wert von + 10V
Uberschreitet. Dies fihrt zum Leuchten der LED
H1.

Die Interrupt-Meldungen “Frequency Step Oscil-
lator” und “Frequency Summing Loop” werden
in D150A, B solange gespeichert, bis ein positiver
“INTRES"-Puls die D-Flip-Flops ricksetzt.

An X10/A17 liegt die, im Verhaltnis 11:1 geteilte
Abstimmspannung des 1,25-MHz-Stufenoszilla-
tors an (Signal "STFSTO"), an X10/A16 die eben-
falls im Verhaltnis 11:1 geteilte Abstimm-
spannung des Summenoszillators (X95A; Signal
"STFSUO1").

Die an X18A anliegende Spannung (Signal
“STFSUO2") héngt mit der Summenoszillator-
regelspannung (an MeBpunkt P80) uber folgen-
de Beziehung zusammen:

B UPSO[V] + 15[V]
STFSUO2 — 29

U

Die Signale STFSTO, STFSUO1, STFSUO2 dienen
zu Selbsttestzwecken des Gerits.

N81A und V140 erzeugen aus den +5 V* (ca. 5,5
V) eine stdrspannungsarme Versorgungsspan-
nung von +5,1V fur die ECL- und TTL-Bausteine.

In D151 werden die Steuerdaten fur die Bau-
gruppe "Summing Loop” gelatcht.
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6.1.2 Paralleischnittstelle

Datentransfer

X10/C25 D7

X10/A22 DO

LBSSO I |

X10/A20 LWR

X10/C21

:
]
]
| 1
X10/A21  INTRES T "
[}

tmin =2ms
Anmerkung: Die Daten werden mit ansteigender

Flanke des “"LWR"-Signals Ubernommen, wenn
zu diesem Zeitpunkt “LBSSO” log. “L" ist.

Mathematischer Zusammenhang der Synthe-
sizerfrequenzen
Mehrschieifensweep

frosz. = fSteposz. + fSweepsynth./B.
wobei fsyeepsynth. = 10...20 MHz

fsteposz. = $x 10 MHz,
wobei s = 3.875, 4,4.125,...7.75

fesynth. = 1/4 (fzosz) = Ausgangsfrequenz der
Baugruppe “Summing Loop”

Einschleifensweep

fESynth. = fSweepsyn'ch.
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Tabelle 6-1 Einstellcode

Mehrschleifensweep

Datenwort

Dezimal-
f MHz f MHz Teilungsfakto
TOsz | ] Steposz[ ] liungsraktors squivalent

DP7|DP6|DPS|DP4|DP3|DP2|DP1|DPO
40...41,25 38,75 3,875 1 0 1 0 1 0 0 |- 169
41,25..42,5 40 4 1 0 1 0 1 0 0 0 168
42,5...43,75 41,25 4,125 1 0 i 0 0 1 i 1 167
77,5...78,75 76,25 7,625 1 0 0 0 1 0 1 1 139
78,75...80 77.5 7,75 1 0 0 0 1 0 1 0 138
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Summenoszillator

40...80 MHz

1

1.25-MHz-

foosz

Stufenoszillator

38,75...

fSteposz‘.

fSummensynth. (5)10...20MHz

77,5 MHz

. A

S=

3,875..7,75

A

frof = 10MHz

1,25...
2,5MHz

-

e

N
(5)10...20MHz
vom Sweep
Synthesizer

fSummensynth. =1/4 (fStepsynth. +1/8 fSweepsynth.)
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Bild 6-1 Blockschaltbild der Baugruppe “Summing Loop”
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R105
4,5.8,5V ¢
Abstimmspannung

> + 15V

vom Sweep Synthesizer

FGhrungswert
17|
LA
N}
R117 R118
—
182 ____100
L.
3..16V
Abstimmspannung des
1,25-MHz-Stufenoszillators 1K 47n
P e l A
R388 'rﬁ_l LA
1k X95

3,92k
vom Integrator || R109 l:
(Regelspannung des

Summenoszillators) /@\
£12v Sk ]_sll_
X94

Abstimmspannung

des Summenoszillators
(Summenspannung)

Bild 6-2 Blockschaltbild der Abstimmspannungserzeugung des Summenoszillators
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6.2 Prifung und Abgleich

6.2.1  Oszillator-Pegel

Am Gerat Centerfrequenz 100 MHz, Span = 0 Hz
einstellen. Steckbricke X39 abziehen, Gleich-
spannung +10 V 10 mV an X38B einspeisen,
mit Adapterkabel Spektrumanalysator an X130/3
anschlief3en.

® Oszillatorpegel mit R309 auf +1 dBm +0,3
dB abgleichen.

Steckbricke X97 abziehen, Gleichspannung + 10
V £10 mV an X95A einspeisen, mit Adapterkabel
Spektrumanalysator an X310/3 anschlieBen.

® Oszillatorpegel mit R7 auf +1 dBm +0,3 dB
abgleichen.

6.2.2  Oszillator-Frequenzen

Gleichspannung + 16,5V *10 mV an X38B ein-
speisen. Frequenzzahler (bzw. Spektrumanaly-
sator) an X310/3 mit Adapterkabel anschlieBen.

® Mit L600 Frequenz des 1,25-MHz-Stufen-
oszillators auf 77,5 MHz +20 kHz ab-
gleichen.

Gleichspannung + 16,5V 10 mV an X95A ein-
speisen. Frequenzzahler (bzw. Spektrumanaly-
sator) mit Adapterkabel an X310/3 anschlieBen.

® Mit L500 Frequenz des Summenoszillators
auf 78,75 MHz * 20 kHz abgleichen.

AnschlieBend Steckbricken an X110, X310 auf-
stecken.
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6.2.3  RF-Verstarker priifen,

Oszillatorfrequenzbereiche
prifen

Stufenoszillatorzweig

Spektrumanalysator an X32A anschlieBen.

Gleichspannung an X38B von +2,5 V...+17 V

verandern:

® Sollpegel an X32A: 0 dBm +3 dB/-2 dB

® Sollfrequenz an X32A: 38 MHz...78 MHz

® mit Oszilloskop an N310 Pin 3, 6, 7 auf ECL-
Pegel, an D345/3 auf TTL-Pegel prufen.

Summenoszillatorzweig

X33 aufstecken.

Spektrumanalysator an X30A anschlieBen.

Gleichspannung an X15A von +2,5...+17,5 V

verandern:

® Sollpegel an X30A: +7 dBm +3dB/-2dB

® Sollfrequenz an X30A: 39,5 MHz...40,5 MHz

® mit Oszilloskop an V21/1 auf TTL-Pegel
prufen.

AnschlieBend X31 aufstecken.

ZF-Zweig priifen

Gleichspannung an X38B und X95A von +2,5
V...+ 17,5V veréndern.

® Mit Oszilloskop an V21/1 auf TTL-Pegel
prufen (f = 0,5...2 MHz).

Anschlieflend Steckbriicken X97 bzw. X39 auf-
stecken.
Stufenoszillator PLL priifen

Analysator an X32 anschlieBen, Kabel W33 an X8
(Referenzfrequenz 10 MHz) anschlieBen.

Vorubergehend Steckbriicke X21 abziehen.
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Am Gerat folgende Centerfrequenzen (Span = 0
Hz) einstellen:

o Pegel, Frequenz und Nebenwellen prifen

bei:
Centerfrequenz fx32a Pegelx32A Neben-
[MHz] (MHz] (dem] | Welenab-
stand [dB]
98,600 38,75 >-2 >60
99,5375 42,5 >=2 >60
100,1625 45 >-2 >60
100,7875 47,5 >-2 >60
101,4125 50 >-2 >60
104,5375 60 >-2 >60
106,4125 77,5 >=2 >60

AnschlieBend Steckbricke X33 aufstecken.
Abgleich und Prifung der Abstimmspannungs-
nachfihrung

Steckbricke X91 auf X90B, C stecken
Steckbrucke X93 auf X94B, C stecken
Steckbricke X97 auf X95A, B stecken

Am Gerat Centerfrequenz 104,5375 MHz ein-
geben (Span = 0 Hz).

e Mit R114 Differenzgleichspannung zwischen
X95A und X38B auf 0 V *5 mV abgleichen.

e Bei Centerfrequenz (Span = 0 Hz) 98,6 MHz
und 106,4125 MHz Differenzspannung an
X95A und X38B prufen:

Soll-Differenzspannung: 30 mV.

Summenoszillator PLL priifen

Centerfrequenz 104,5375 MHz eingeben
(Sollfrequenz an Kabel W77: 100 MHz).

e Sollgleichspannung an X10/C15: +4 V %300
mV)
Kabel W77 an X3 anschlieBen.

e Gleichspannung an X90A auf 0 V £50 mV
einstellen.
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Steckbrucken um- bzw. aufstecken:

X91 auf X90A, B
X93 auf X94A, B
X97 auf X95A, B
X33 auf X32A,8B
X81 auf X80

Spektrumanalysator an X1 anschlieBen.

e Sollfrequenz an X1: 15,0 MHz (Pegel: > +3
dBm)

e Mit R91 Betrag der Spannung an X94A gleich
der Spannung an P80 einstellen
Soll £50 mV.

Am Gerat Startfrequenz 98,6 MHz, Stopp-
frequenz 103,599 MHz, RBW = 100 Hz eingeben.

® Mit Oszilloskop Spannungsbereich an X94A
v’auf +8 V prufen (Schaltspitzen ausgenom-
men)

Am Gerat Startfrequenz 103,6 MHz, Stopp-
frequenz 108,599, RBW = 100 Hz eingeben:

e Ebenfalls Spannungsbereich an X94A auf £8
V prufen (Schaltspitzen ausgenommen).

“Selftest-"Spannungen prifen, Fangschaltung
prifen

Centerfrequenz 104,5375 MHz, Span = 0 Hz am
Gerat einstellen

® Sollspannung an
X38A: 16,5V 100 mV
X96A: 16,5V * 100 mV
P80: 0V £100 mV
X10/A17: Ux3ga/11 £20mV
X10/A16: Uxgpa/11 £20mV
X10/A18: 0,682V 30 mV

Fangschaltung des Summenoszillators priifen

Oszilloskoptastkopf an N81 Pin 8 anklemmen.

Am Gerat Centerfrequenz 106,599 MHz, Span =
0 Hz einstellen.

® Sollspannungan N81Pin8: -13V..-15V
Am Gerat Centerfrequenz 98,600 MHz (Span = 0

Hz) einstellen, zwischen beiden Einstellungen
hin- und herschalten.



® Sollspannungsverlauf an N81 Pin 8:

min._+_1_1_\/ _____________ .
jeweils nach
/ Umschaltung \
max.-13V C
1 1 JJ 1 1
- i< —
1 1 1 1
1 1 1 1
max.4 ms max. 4 ms

® Es durfen keine Fehiermeldungen “Frequen-
cy Step Oscillator” oder “Frequency Sum-
ming Loop” am Geréatebildschirm auftreten.

6.2.4 Endprifung

(Deckel der Baugruppe verschraubt, Kabel W33
und W77 angeschlossen)

“Single-Loop-Sweep”
(Residual Bandwidth >3 kHz)

Am Gerat RBW 10 kHz eingeben, Sweeptime 100
s eingeben.

Startfrequenz 98,6 MHz, Span =
ben.

100 Hz einge-

Spektrumanalysator an Ausgang X1 anschlieB3en.

® Signale "LEFSTO” (X10/C20), LEFSUO (X10/
C19) auf log. 0 Uberprifen.

® Bei ansonsten gleicher Gerateeinstellung
Frequenz, Pegel und Nebenwellenabstand
kontrollieren:

Ausgang X1
Start- :
Fre n Frequenz Pegel Neben-
z r
que [Mq:z] Ingm] wellenabstand
(frn>10kHz)

98,6 MHz ' 10,000...10.0001 >+3 >90 dBc
103,6 MHz 15,0000...15,0001( > +3 >90 dBc
108,599 MHz| 19,999...19,9991 >+3 >90 dBc
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“Multi-Loop-Sweep”
(Residual-Bandwidth <3 kHz)

Spektrumanalysator an Ausgang X1 anschlieBen.

Am Gerat RBW 3 kHz, Sweeptime 100 s, Span 0
Hz eingeben.

® Ausgangsfrequenz, Pegel und Nebenwellen-
abstand prufen bei:

Ausgang X1
Start-
Nebenwellenabstand
Frequenz Frequenz | Pegel
MH dB
(MHz] | 1dBmI e S 200H2)| (F, > 1kH2)
98,6 MHz | 10,000 >+3 >80dBc >90 dBc
103,6 MHz | 15,000 >+3 | >80dBc¢ >90 dBc
108,599 MHz | 19,999 >+3 | >80dBc¢ >90 dBc

Span = 5 MHz eingeben, bei ansonsten gleicher
Gerateeinstellung prifen:

Aus X1
Startfrequenz usgang
Frequenz
98,6 MHz 10,000...15,000 MHz

Span = 4,999 MHz eingeben, bei ansonsten
gleicher Gerateeinstellung prufen:
A X1
Startfrequenz usgang
Frequenz
103,6 MHz 15,000...19,999 MHz

Es durfen keine Fehlermeldungen “Frequency
Step Oscillator” oder “Frequency Summing
Loop” am Geratebildschirm erscheinen.



6.3 . Fehlersuche

Fehlermeldung:
" Frequency Summing Loop”

Y

Gleichzeitig

Fehlermeldung

“Frequency Step

Oscillator”
?

Fehlermeldung:
" Frequency Step Oscillator”

nein

&

Frequenz des Sweepsynth.
an Kabel W33 priifen

Centerfrequenz 8,6 MHz
Span = 0 Hz einstellen

Y

Frequency Summing

Siehe Fehlersuchanleitung
“Sweep Synthesizer”

fSweeps. =

10,000 MiHz ?

-

Centerfrequenz v
8.9115 MHz einstellen Gleichspannung an X10/C15
l prafen
Frequency Summing ja .
; Fehler in Baugruppe
“Sweep Synthesizer”
Frequenz des Sweepsynthe-
sizers an Kabel W33 prufen. J,
Centerfrequenz * , .
8,285 MHz einstellen Gleichspannung an X10/15¢
prufen
fSweeps. =
19,986 MHz ? ;
ja ne'n( i A j
Frequency Summing J ! Fehler in Baugruppe a
k"Sweep Synthesizer” )
¥ nemn
Oszillatorfrequenzen nach Fehler in Baugruppe /
Centerfrequgnz 6.2.1,6.2.2 dberprifen "Sweep Synthesizer”
8,599 MHz einstellen bzw. abgleichen
l Abstimmspannungsnach-
fahrung nach 6.2.3 Gber- 5_—‘
prufen
. ja Oszﬂlatorfrequenzen}
Frequency Summing - .
nach 6.2.1,6.2.2 Gber-
Loop ? y

prufen bzw. abgleichery

Summenoszillator PLL nach

6.2.3 uberprufen Abstimmspannungs-
nachfihrung nach 6.2.3

nein

Funktion der Fang-

prafen
schaltung Gberprifen
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Fehlermeldung:
" Frequency Step Oscillator”

v

An Kabel W33 Frequenz
und Pegel prifen,

f = 10,000 MHz,
Pegel= > +3 dBm

Y

jv

TTL-Signal 10 MHz an
D370/11 prafen (mit

Fehler in Baugruppe Oszilloskoptastkopf)

“Reference 1” l

; ja_
Mit Oszilloskop prifen,
ob geteiltes VCO-Signal

an D370/3 anliegt i nein
(TTL-Pegel, Teilungsver-
héltnis 3,875, 4,4,125... Fehler im Referenz-
..7.75) frequenzzweig
o.k.? 1a
* nein

Schwingt VCO
f = 35..90 MHz
(Messung an
X3$A)

Fehler im Frequenz-
teiler

Fehlerim vCO

Regelspannung
Up=2,5.18,5V
(X38A)?

Fehlerin
Unlock-Anzeige

Fehler in Phasen -
detektor | oder
Integrator |
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6 Service Instructions Summing Loop

(See circuit diagram 807.4015S)

6.1

The summing loop module is used to improve
the S/N ratio and nonharmonic suppression (re-
sulting from the principle used) of the sweep
synthesizer module if required.

Function Description

The output signal of the sweep synthesizer of 10
to 20 MHz is therefore divided down by 1:8 in
the multi-loop sweep mode, i.e. to 1.25 to
2.5 MHz. Together with the 1.25-MHz step os-
cillator, which is used to down-convert the sum-
ming oscillator, the latter is synchronized to this
signal.

The 1.25-MHz step oscillator - as the name al-
ready implies - can be adjusted in steps of
1.25 MHz from 38.75 to 77.5 MHz. It is thus
possible to convert the summing oscillator in the
frequency range 40 to 80 MHz to an interme-
diate frequency of 1.25 to 2.5 MHz. The frequen-
cy of the 1.25-MHz step oscillator is always below
the sUmming oscillator frequency. The correction
signal for the summing oscillator is obtained on
the phase detector by comparison with the
sweep synthesizer frequency divided by 8. The
tuning voltage of the 1.25-MHz step oscillator
and that of the sweep synthesizer are used as

additional voltages. By continuously varying the

sweep synthesizer frequency from 10 to 20 MHz,
is is then possible to continuously vary the
summing oscillator frequency by 1.25 MHz which
corresponds to a change in the output frequency
of the summing synthesizer of 1.25 MHz/4 =
312.5 kHz. By switching over the 1.25-MHz step
oscillator, it'is possible to string together such
312.5-kHz intervals.

The summing oscillator signal divided by a factor
of 4 is the output signal of the summing synthe-
sizer in the frequency range 10 to 20 MHz again.
The phase noise and nonharmonic suppression
of the sweep synthesizer are then improved by a
factor of 8 x 4 = 32 corresponding to 30.1 dB.
The smallest step of the sweep synthesizer is also
reduced from 0.1 Hz by a factor of 1/32.

In single-loop sweep mode, the signal of the
sweep synthesizer is directly applied to the
output of the summing loop module; the sum-
ming oscillator and the 1.25-MHz step oscillator
are switched off in this case.
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6.1.1  Detailed Description

The 1.25-MHz step oscillator and the summing
oscillator are of identical design to obtain the
best possible synchronism.

L600 and L500 are used to adjust the oscillators
such that the frequency of the 1.25-MHz step
oscillator is 1.25 MHz below the frequency of the
summing oscillator with the same tuning
voltage.

The oscillators have a field effect transistor as the
active element and are designed using a Hartley
circuit.

The oscillation level of the oscillators can be
adjusted by changing a DC voltage using R309
and R7 and limitation by the diodes V308 and V9.

The oscillators can be switched on and off using
transistors V311 and V12 (on for multi-loop
sweep mode, off for single-loop sweep mode).

Each oscillator signal is coupled out by a source
follower stage (V310, V11).

1.25-MHz step oscillator PLL

The oscillator signal is divided by the power
divider T320.

The amplifier IC N300 provides the RF signal for
the mixer N40; the limiting amplifiers N310A,B
control the frequency divider.

The frequency divider is designed as a fractional
divider. It can be programmed in 1/8 steps from
3.875 to 7.75 which, together with the reference
frequency of 10 MHz (f..#/8) results in the 1.25-
MHz frequency steps of the 1.25-MHz step os-
cillator.

The integral divider settings (3, 4, 5, 6, 7) are set
via the programming inputs PO, P1, P2 of the ECL
frequency divider component D340, and the.
additional fractional divider factors (1/2, 1/4, 1/8)
via the inputs A1, A2, A3 of the 4-bit binary
adder D347 (see Table 6-1 for setting code).



The output signal from the frequency divider
(D340/4) is delayed by one VCO period each time
the adder overflows. It is thus possible to change
the total divider factor in steps of 1/8. (The LSB
A0 is hard-wired to logical "0".)

The divider output signal converted to TTL level
is again synchronized to the VCO signal by the D
flip-flop D345 and compared in phase detector |
(D370A, B, D371A) with the 10-MHz reference
frequency.

The pulse output signals of the phase detector
are integrated in the following differential
integrator into the oscillator tuning voltage. The
lowpass with L380, L381 with poles at 1.25 and
2.5 MHz is used to suppress the secondary lines
of n * f.of generated by the fractional divider,
wheren = 1, 2, 3, .... The tuning voltage for the
1.25-MHz step oscillator is tapped at the wiper of
R385 and applied via L300, L301 to the two diode
quartets V300 to V307 arranged antiparallel.

Summing oscillator PLL

The summing oscillator signal is routed from the
power divider T20 to the two buffer amplifier ICs
N20, N30. Itis then converted by V21 to TTL level,
divided by the two D flip-flops D20A, B in a ratio
of 4:1 and applied via gate D220B and the
emitter follower V220 to the YIG synchroniza-
tion module (in the case of a multi-loop sweep).

V30 amplifies the summing oscillator signal to
approx. +7 dBm and drives th LO gate of mixer
N40.

The resulting IF signal of 1.25 to 2.5 MHz is freed
from interfering high-frequency mixture pro-
ducts in the lowpass filter with L40, L41, L42. The
resistor R50 coupled via C40 provides matching
for high-frequency mixture products.

The IF signal is amplified by approx. 20 dB by the
amplifier stage V40, V41 and applied to the
phase detector D70, D72A via the TTL converter
stage.

The second input frequency of the phase detec-
tor, the reference frequency, comes from fre-
quency divider D71. This frequency divider di-
vides the signal of 10 to 20 MHz from the sweep
synthesizer module in a ratio of 1:8 down to
1.25 MHz to 2.5 MHz (in the case of the multi-
loop sweep).
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D71 is blocked by the clear input with a single-
loop sweep, and the sweep synthesizer signal 5
to 20 MHz is directly applied to output X1 of the
module via the gates D210A, B and D220A, B.

In the case of the multi-loop sweep, correction
signals are generated by phase detector D70 and
integrated by differential integrator N82 into a
DC control voltage. The lowpass L80, L81 with a
pole at 1.25 MHz is used to suppress the refe-
rence frequency of 1.25 to 2.5 MHz and its har-
monics. The voltage at P80 is present with the
same magnitude at the output of N80 but in in-
verted form (adjustable using R91).

The tuning voltage of the 1.25-MHz step oscil-
lator and the tuning voltage of the sweep oscil-
lator are added to this control voltage as shown
in Fig. 6-2.

The DC control voltage of the summing oscillator
(at X94A) compensates synchronization errors in
the summation and 1.25-MHz step oscillators. At
the same time, the tolerances of the tuning volt-
age gradient of the sweep synthesizer, and the
curvature of the tuning characteristic of the sum-
ming loop module and the associated, variable
feedthrough of the sweep synthesizer tuning
voltage are also compensated.

The comparators N120/A, B and N110/B, C are
connected as window discriminators and are
used to monitor the tuning voltage of the 1.25-
MHz step oscillator and the control voltage of
the summing oscillator.

N120/1, 2 deliver a logical 0 signal (TTL level) if
the tuning voltage falls below +2 V or rises
above +20 V; this leads to the interrupt signal
FREQUENCY STEP OSCILLATOR at D150A/6, and
the LED H2 then lights up.

An interrupt signal FREQUENCY SUMMING LOOP
is also output if the control voltage of the sum-
ming oscillator (at P80) rises above a value of
+ 10 V. This causes LED H1 to light up.

The interrupt signals FREQUENCY STEP OSCILLA-
TOR and FREQUENCY SUMMING LOOQP are stored
in D150A, B until a positive INTRES pulse resets
the D flip-flops.

The tuning voltage of the 1.25-MHz step oscilla-
tor divided by a ratio of 11:1 is present at
X10/A17 (signal STFSTO). The tuning voltage of
the summing oscillator, also divided by a ratio of
11:1, is present at X10/A16 (X95A; signal
STFSUO1).
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The voltage (signal STFSU02) present at X18A is
related to the summing oscillator control voltage
(at test point P80) as follows:

B VP80[V]+ 15[V]
STFSUO2 ~ 29

Vv

The signals STFSTO, STFSUO01, STFSUO2 are used
for instrument selftests.

N81A and V140 generate a low-noise voltage of
+ 5.1V for the ECL and TTL components from the
+5V* (approx. 5.5 V).

The control data for the summing loop module
are latched in D151.

807.4015.02

6.1.2 Parallel Interface

Data transfer

X10/C25 D7

X10/A22 DO

X10/C21  LBSSO l I
X10/A20  LWR u :
! ML
X10/A21  INTRES " "
I ——
tmin=2Ms

Note: the data are transferred with the rising
edge of the LWR signal if LBSSO is Low at this
time.

Mathematical relationship of synthesizer
frequencies

Multi-loop sweep o

frosc. = fStep osc. + fSweep synth /8:

fstep osc. = S X 10 MHZ,

wheres = 3.875,4,4.125, ...7.75

fg synth. = 1/4 (fzosd) = output frequency of
summing loop module

Single-loop sweep

fg Synth. = fSwee;:t synth.



Table 6-1 Setting code

Multi-loop sweep

Data word
Decimal

f MH f MH Divider factor s

T Osc. [MHZ] Step osc. [MHz] ivider r equivalent

DP7|DP6|DPS|DP4|{DP3|DP2|DP1|DPO
40to 41.25 38.75 3.875 1 0 1 0 1 0 Q 1 169
41.25t0425 40 4 1 0 1 0 1 0 0 0 168
425t043.75 41.25 4.125 1 0 1 0 0 1 1 1 167
77.5t078.75 76.25 7.625 1 0 0 0 1 0 1 1 139
78.75to0 80 775 7.75 1 0 0 0 1 0 1 0 138
807.4015.02 6.4
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fSumming synth. (5)10 to 20MHz

3=

NG 10to
Vo l2owHz /' sto20mHz
4
Summing oscillator
1.25to 1.25to0 1
2.5MHz 2.5MHz
- g
80 MHz >< (b i —
40to < > 8 (5)10 to 20 MHz
2 0sc 80 MHz from sweep
synthesizer
1.25-MHz A
step oscillator
38.75to fStep osc.
77.5 MHz .
Y N
s fSumming synth. = 174 (fStep synth‘. +1/8 fSweep synth.)
3.875t07.75 1
v
fref = 10MHZ

Fig. 6-1 Block diagram of summing loop module

807.4015.02
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. R105
45t0 8.5V 5k 11k

Tuning voltage from
sweep synthesizer

3to 16V
Tuning voltage of
1.25-MHz step oscillator 1% 47n
D g { 2
R388 051 | A
1 3.92k x93

From integrator |1 R109 }.?94 []
(control voltage of
summing oscillator) ﬁ

t12v a |glc

V=1 |o| <L
N80 X94

Tuning voltage of
summing oscillator
(summing voltage)

Fig. 6-2 Block diagram of tuning voltage generation of summing oscillator
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6.2 Testing and Adjustment

6.2.1 Oscillator Level

Set the centre frequency to 100 MHz, span =
0 Hz on the instrument. Remove jumper X39.
Apply voltage of +10V +10 mV to X38B, con-
nect spectrum analyzer to X130/3 using adapter
cable. :

® Adjust oscillator level to +1 dBm +0.3 dB
using R309.

Remove jumper X97, apply DC voltage of + 10V
*+10 mV to X95A, connect spectrum analyzer to
X310/3 using adapter cable.

® Adjust oscillator to +1 dBm *0.3 dB using
R7.

6.2.2  Oscillator Frequencies
Apply DC voltage of +16.5V *10 mV to X388B.
Connect frequency counter (or spectrum analy-

zer) to X310/3 using adapter cable.

® Adjust frequency of 1.25-MHz step oscillator
to 77.5 MHz %20 kHz using L600.

Apply DC voltage of +16.5V *10 mV to X95A.
Connect frequency counter (or spectrum analy-
zer) to X310/3 using adapter cable.

® Adjust frequency of summing oscillator to
78.75 MHz * 20 kHz using L500.

Subsequently connect jumpers X110, X310.

807.4015.02

6.2.3  Testing the RF Amplifier,
Testing the Oscillator Frequency
Ranges

Step oscillator branch

Connect spectrum analyzer to X32A, vary DC
voltage at X38B from +2.5Vto + 17 V:

® Nominallevel at X32A: 0 dBm + 3 dB/-2dB

e Nominal frequency at X32A: 38 MHz to
78 MHz

® Test for ECL level at N310 pins 3, 6, 7 and for
TTL level at D345/3 using oscilloscope.

Summing oscillator branch

Connect X33.

Connect spectrum analyzer to X30A. Vary DC

voltage at X15A from +2.5t0 +17.5V:

® Nominal level at X30A: +7 dBm + 3 dB/~-2dB

® Nominal frequency at X30A: 39.5 MHz to
40.5 MHz

e Test for TTL level at V21/1 using oscilloscope.

~ Subsequently connect X31.

Testing the IF branch

Vary the DC voltage at X38B and X95A from
+25Vto +175V.

® Test for TTL level at V21/1 using oscilloscope
(f = 0.5to0 2 MHz).

Subsequently connect jumpers X97 and X39.

Testing the step oscillator PLL

Connect analyzer to X32, connect cable W33 to
X8 (reference frequency 10 MHz).

Temporarily remove jumper X21.



Set the following centre frequencies (span =
0 Hz) on the instrument:

® Check the level, frequency and spurious at:

Centre frequency fx32A Levelx32a | Spurious

[MHz] [MHz] [dBm] {dB]
98.600 38.75 >-2 >60
99.5375 425 >=2 >60
100.1625 45 >-2 >60
100.7875 475 >-2 >60
101.4125 50 >-2 >60
104.5375 60 >-2 >60
106.4125 77.5 >=2 >60

Subsequently insert jumper X33.

Adjusting and testing the tuning voltage
tracking

Connect jumper X91 to X908, C
Connect jumper X93 to X948, C
Connect jumper X97 to X95A, B

Enter a centre frequency of 104.5375 MHz (span
= 0 Hz) on the instrument.

e Adjust the differential DC voltage between
X95A and X388to 0V *5mV using R114.

e \With a centre frequency of 98.6 MHz and
106.4125 MHz (span = 0 Hz) check the
differential voltage at X95A and X38B:

Nominal differential voltage: *30mV.

Testing the summing oscillator PLL

Enter a centre frequency of 104.5375 MHz
(nominal frequency at cable W77: 100 MHz).

® Nominal DC voltage at X10/C15:
+4V £300mV.
Connect cable W77 to X3.

e Adjust DCvoltage at X90Ato 0V £50 mV.

807.4015.02

Insert jumpers as follows:

X91 at X90A, B
X93 at X94A, B
X97 at X95A, B
X33 at X32A,8B
X81 at X80

Connect spectrum analyzer to X1.

e Nominal frequency at X1: 15.0 MHz (level:
> +3dBm).

® Adjust the magnitude of the voltage at X94A
to the same as that at P80 using R91:
Nominal value £50 mV.

Enter start frequency 98.6 MHz, stop frequency
103.599 MHz, RBW = 100 Hz on the instrument.

® Test the voltage range at X94A for £8 V
using an oscilloscope (not counting switch-
ing peaks).

Enter start frequency 103.6 MHz, stop frequency
108.599 MHz, RBW = 100 Hz on the instrument.

e Also test voltage range at X94A for *8 V
(not counting switching peaks).

Testing the selftest voltages, testing the lock-in
circuit

Adjust centre frequency to 104.5375 MHz, span
= 0 Hz oninstrument

® Nominal voltage at
X38A:16.5V £ 100 mV
X96A: 16.5V £ 100 mV
P80: 0V 100 mV
X10/A17: Ux3ga/11 £20mV
X10/A16: Uxgea/11 £20mV
X10/A18: 0.682V +30 mV

Testing the lock-in of the summing oscillator

Clamp oscilloscope probe to N81 pin 8.

Adjust a centre frequency of 106.599 MHz, span
= Q0 Hz oninstrument.

e Nominal voltage at N81 pin8: -13Vto-15V
Adjust a centre frequency of 98.600 MHz, span =

0 Hz on the instrument and switch back and
forth between the two settings.
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® Nominal voltage at N81 pin 8:

min. + 1_1_\/ ___________ ————
Following switch-
over in each case
N
max.-13V C
| I JJ ! !
> : :(___ ——»: :4———
b L
max. 4 ms max. 4 ms

® The error messages FREQUENCY STEP
OSCILLATOR or FREQUENCY SUMMING
‘LOOP must not appear on the instrument
screen.

6.2.4 Final Test

(Cover screwed onto module, cables W33 and
W77 connected.)

Single-loop sweep
(Residual bandwidth >3 kHz)

Enter RBW 10 kHz and sweep time 100 s on the
instrument.

Enter start frequency of 98.6 MHz, span =
100 Hz.

Connect spectrum analyzer to output X1.

® Check signals LEFSTO (X10/C20), LEFSUO
(X10/C19) for logical 0.

® \With the instrument settings otherwise the
same, check the frequency, level and spu-

Multi-loop sweep
(Residual bandwidth <3 kHz)

Connect spectrum analyzer to output X1.

Enter RBW 3 kHz, sweep time 100 s, span 0 Hz on
the instrument.

® Test the output frequency, level and spurious

at:
Output X1
Start Spurio
ri
frequency |Frequency| Level purious
MH dBm
(MHzl ) 18BmI | ¢ 2002 (f,, > 1kHz)
98.6 MHz | 10.000 >+3 >80 dBc >90 dBc
103.6 MHz | 15.000 >+3 >80 dBc >90dBc
108.599 MHz | 19.999 >+3 | >80dBc >90 dBc

Enter span = 5 MHz and test with the instrument
settings otherwise the same:

Qutput X1
Start frequency uteu
frequency
98.6 MHz 10.000 to 15.000 MHz

Span = 4,999 MHz eingeben, bei ansonsten
gleicher Gerateeinstellung prifen:

Output X1
Start frequency
frequency
103.6 MHz 15.000 to 19.999 MHz

The error messages FREQUENCY STEP OSCILLA-
TOR or FREQUENCY SUMMING LOOP must not
appear on the instrument screen.

rious:
Output X1
Start
frequency Frequency Level Spurious
[MHz] [dBm] | (f>10kHz)
98.6 MiHz 10.000 to 10.0001 >+3 >90 dBc
103.6 MIHz 15.0000t0 15.0001| > +3 >90 dBc
108.599 MHz| 19.999 to0 19.9991 >+3 >90 dBc

807.4015.02
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6.3

Error message:
FREQUENCY SUMMING LOOP

Y

Error message
FREQUENCY STEP

OSCILLATOR at
same time 2

Adjust centre frequency
8.6 MHz, span = 0 Hz

Frequency summing

Troubleshooting

Error message:
FREQUENCY STEP OSCILLATOR

P

Test frequency of sweep
synthesizer at cable W33

Y

fSweep synth. =
10.000 MHz ?

See troubleshooting
instructions “Sweep

Adjust centre frequency
8.9115 MHz

Frequency summing

synthesizer”

Test DC voltage at X10/C15

No

Yes

* Fault in sweep synthesizer

module

Test frequency of sweep

synthesizer at cable W33

Adjust centre frequency
8.285 MHz

Frequency summing

Y

Y

fSwee;:: synth. =

Test DC voltage at X10/15¢

19.986 MHz ?

No r Faultin sweep

Yes

Adjust centre frequency
8.599 MHz

Frequency summing

Check function of
lock-in circuit

807.4015.02

Yes

k synthesizer module )

/

Check or adjust oscillator
frequencies according to
6.2.1,6.2.2. Check tuning

Y

Yes
No
Faultin sweep /
synthesizer module

voltage tracking according
t06.2.3.

Y

Y

Check summing oscillator

r—\ |

Check or adjust oscillator
frequencies according to

621,622 )

PLL according to 6.2.3

Testtuning voltage

tracking according to

6.2.3

6.10
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Error message:

FREQUENCY STEP OSCILLATOR

Y

Test frequency and level
at cable W33,

= 10.000 MHz,
Level => +3dBm

Y

Yes

o.k.?

No

Faultin reference 1
module

¥

Test TTLsignal of 10 MHz
at D370/11 (using
oscilloscope probe)

l

; Yes
Test using oscilloscope
whether divided VCO
signal is present at No
D370/3 (TTL level, divider
ratio 3.875,4,4.125 to Faultin reference
7.75) frequency branch
Yes
Does VCO
Oscillate at f =35 to 90 MIHz Yes
measure at X32A)
?
Fault in frequency
divider
Faultin VCO
Control voltage =
2.5t018.5V
(X38A)?
Faultin
unlock display
Faultin phase
detector | or
integrator Il
6.11 E-1
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c1 CC INF+-10%63V K2000 CC 022.0784  |VALVO 2222 63051 102
CERAMIC CAPACITOR

c2 CC INF+-10%63V K2000 CC 022.0784  |VALVO 2222 63051 102
CERAMIC CAPACITOR

c3 CE 1,0UF+-20%35V 5X 4X 7 |[CE 022.8185 [ROEDERSTEI ETR 1 1/40 20%
ELECTROLYTIC CAPACITOR

c4 CC 2,2NF+-10%5X6R2000 . |CC 087.7060  |VALVO 2222 63051 222
CAPACITOR

cs CC 4, 7NF+-10%6X9R2000 CC 087.7102  |VALVO 2222 63051 472
CAPACITOR ‘

cé CE 47UF-10+50% 40V 9X13 [CE 006.7142  |ROEDERST EK 00 CB 247 G
ELECTROLYTIC CAPACITOR

c7 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

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

co CC 27PF+-2%4X5NPO CC 087.6470  |VALVO 2222 678 10279
CAPACITOR

20 CC 4, 7NF+-10%6X9R2000 CC 087.7102  |VALVO 2222 63051 472
CAPACITOR

c21 CC 4, 7NF+-10%6X9R2000 CC 087.7102  |VALVO 2222 63051 472
CAPACITOR

c22 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

c23 CC 10NF-20+50%7X8R4000 CC 087.7525 .|VALVO 2222 63051 64051103
CAPACITOR .

c30 CC 4, 7NF+-10%6X9R2000 CC 087.7102  |VALVO 2222 63051 472
CAPACITOR

C31 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

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

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

C34 CC 2, 2NF+-10%5X6R2000 CC 087.7060  |VALVO 2222 63051 222
CAPACITOR

€35 CC 330PF+-10%3X4R2000 CC 087.6970  |VALVO 2222 63051 331
CAPACITOR '

C36 CC 2, 2NF+-10%5X6R2000 CC 087.7060  [VALVO 2222 63051 222
GAPACITOR . ‘

37 CC 8,2PF+-0,25PF3X4NPO CC 087.6412  |VALVO 2222 678 09828
CAPACITOR .

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

c40 CC A47PF+-2%5X6NPO CC 087.6506  |VALVO 2222 678 10479
CAPACITOR

ca1 CC 220PF+-2%6X7N750 CC 087.6941  |VALVO 2222 678 58221

..44  |CAPACITOR

cas CC 10PF+-0,25PF3X4NPO CC 087.6429  |VALVO 2222 678 09109
CAPACITOR

a6 CK 470NF+-5%63VSRM  MKT [CK 099.2975  [WIMA MKS2/63/0, 47UF /5%
CAPACITOR

ca7 CC 10NF=-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

ca8 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

ca9 CC 47NF+-10%50V5K1200VIEL [CC 082.7810  |[UNION CARB CKO5BX473K
CAPACITOR

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

C51 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

C52 CK 470NF+-5%63V5RM  MKT [CK 099.2975  |WIMA MKS2/63/0, 47UF /5%
CAPACITOR

c70 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR _

c71 CC 10NF-20+50%7X8R4000 CC 087.7525  |VALVO 2222 63051 64051103
CAPACITOR

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

73 CC 680PF+-10%4X5R2000 CC 087.7019  |VALVO 2222 63051 681
CAPACITOR

c74 CC 680PF+-10%4X5R2000 CC 087.7019  |VALVO 2222 63051 681
CAPACITOR




Cc80
C81
c82
c83
csa
ces
c86
c87
ces
c89
€90
Co1
co2
Co3
Co4
C100
ci01
ci102
C104
Ci05
C106
ci09
C120
.. 124
C126
. 131
C140
C141
C142
Ci43
Ci44
C145
C146
C147
C148
C149
C150
C151
Ci152
C155

Cc160
.. 163

CC B680PF+-10%4X5R2000
CAPACITOR

CC 1UF+-10%50V7K1200VIEL
CAPACITOR

CC 680PF+-10%4X5R2000
CAPACITOR

CC 1UF+-10%50V7K1200VIEL
CAPACITOR

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

CC 100NF+=-10%50V5K 1200VIE
CAPACITOR

CC 2,7PF+-0,25PF3X4NP0O
CERAMIC CAPACITOR

CC INF+=10%63V K2000
CERAMIC CAPACITOR

CC 120PF+-2%6X9NPO
CAPACITOR

CC 1, 8NF+-10%4X5R2000
CAPACITOR

CC 1INF+-10%63V K2000
CERAMIC CAPACITOR

CK 470NF+-5%63VS5RM
CAPACITOR

CC 2,7PF+-0,25PF3X4NPO
CERAMIC CAPACITOR

CC 100NF+-10%50V5K1200VIE
CAPACITOR

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 100NF+=10%50V5K 1200VIE
CAPACITOR

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

CC 100NF+-10%50V5K 1200VIE
CAPACITOR

CC 1UF+-10%50V7K 1200VIEL
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CK 47NF+-5%63V5RM
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10ONF=-20+50%7X8R4000
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 1ONF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 100UF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR
CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 10NF-20+50%7X8R4000
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 10NF-20+50%7X8R4000
CAPACITOR

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

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 10NF=-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 100UF-10+50% 16V 9X13
ELECTROLYTIC CAPACITOR
CC 10NF=20+50%7X8R4000
CAPACITOR

MKT

MKT

cC

ccC
ccC
cC
cC
cC
cC
cC
CK
cC
cC
cC
cC
cC
cC
cC

cC
CK
cC
cC
ccC
CE
cC
cC
CE
CE
cC
CE
cC
cc
CE
cC
cC
CE
cC

CC 087.7019
084.
087.
084.

084

084.
.6358
.0784
.6558
087.

087
022
087

022.
099.

087

084.
084.
087.
084.
087.
084.
084.
087.
099.
087.
087.
087.
006.
087.
087.
006.
0086.
087.
006.
087.
087.
006.
087.
087.
006.
087.

5538
7019
5538

.5350

5350

7054
0784
2975

.6358

5350
5350
7525
5350
7525
5350
5538
7525
2917
7525
7525
7525
7142
7525
7525
7165
7142
7525
7142
7525
7525
7142
7525
7525
7165
7525

CARB

CARB
CARB
CARB

CARB
| CARB

CARB

CARB
CARB

VALVO
ROEDERST
VALVO
VALVO
ROEDERST
ROEDERST
VALVO
ROEDERST
VALVO
VALVO
ROEDERST
VALVO
VALVO
ROEDERST
VALVO

2222 63051 681
CKOBBX 105K
2222 63051 681
CKOBBX 105K
CKO5BX 104K
CKO5BX 104K
2222 678 09278
2222 63051 102
2222 678 10121
182

2222 63051 102

2222 63051

MKS2/63/0, 47UF /5%
2222 678 09278
CKOSBX 104K

CKOSBX 104K

2222 63051 64051103
CKOSBX 104K

2222 63051 64051103
CKO5BX 104K

CKOBBX 105K

2222 63051 64051103
MKS2/63/0,047UF /5%
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
EK 00 CB 247 G

2222 63051 64051103
2222 63051 64051103
EK 0OCB 310 D

EK 00 CB 247 G

2222 63051 64051103
EK 00 CB 247 G

2222 63051 64051103
2222 63051 64051103
EK 00 CB 247 G

2222 63051 64051103
2222 63051 64051103
EK 0OCB 310 D

2222 63051 64051103
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C165
.. 175
€200
..204
c207
c208
€210
€220
c221
c222
c223
c224
301
€302
€303
C304
305
C306
307
€308
309
c311
c312
c313
c315
c316
340
C341
C344
€350
€351
370
..373
375
380
381
c382
383
384
385
386

C387

CC 10NF-20+50%7X8R4000
CAPACITOR

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

CC 100ONF+=-10%50V5K 1200VIE
CAPACITOR

CC 100ONF+=10%50V5K 1200VIE
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 1OONF+=10%50V5K 1200VIE
CAPACITOR

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

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 22PF+-1%50V NPO 1206
CERAMIC CHIP CAPACITOR
CC INF+=-10%63V K2000
CERAMIC CAPACITOR

CC 1INF+=-10%63V K2000
CERAMIC CAPACITOR

CE 1,0UF+-20%35V 5X 4X 7
ELECTROLYTIC CAPACITOR
CC 2,2NF+=10%5X6R2000
CAPACITOR

CC 4, 7NF+-10%6X9R2000
CAPACITOR

CE 47UF-10+50% 40V 9X13
ELECTROLYTIC CAPACITOR
CC 10NF=-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

|CC 27PF+-2%4X5NPO

CAPACITOR

CC 4,7NF+-10%6X9R2000
CAPACITOR

CC 4, 7NF+-10%6X9R2000
CAPACITOR

CC 10NF=20+50%7X8R4000
CAPACITOR

CC 4, 7NF+=-10%6X9R2000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CE 2,2UF+-20%20V 5X 4X 7
ELECTROLYTIC CAPACITOR
CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

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

CC 470PF+=-10%3X4R2000
CAPACITOR .

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 1UF+-10%50V7K 1200VIEL
CAPACITOR

CC 2,7PF+-0, 25PF3X4NPO
CERAMIC CAPACITOR

CC 1UF+-10%50V7K 1200VIEL
CAPACITOR

CC 1INF+-10%63V K2000
CERAMIC CAPACITOR

CC 120PF+=2%6X9NPO
CAPACITOR

CC 1,BNF+=10%4X5R2000
CAPACITOR

CC 27PF+-2%4X5NPO
CAPACITOR

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

cC
CC
cC
cC
cC
cC
cC
cC
CC
cC
cC
cc
CE
cC
cC
CE
cC
CC
cC
CC
cC
cC
CC
cC
cC
CE
cC
cC
cC
cC
cC

cc

cC
cC
cc
cC
cc

087.
087.
084.
084.
087.
087.
084.
087.
087.
099.
022.
022.
022.
087.
087.
006.
087.
087.
087.
087.
087.
087.
087.
087.
087.
022.
087.
087.
087.
087.
087.
084.
087.
084.
022.
087.
087.
087.

022

7525
7525
5350
5350
7525
7525
5350
7525
7525
8396
0784
0784
8185
7060
7102
7142
7525
7525
6470
7102
7102
7525
7102
7525
7525
8104
7525
7525
7525
6993
7525
5538
6358
5538
0784
6558
7054
6470

.0784

VALVO
VALVO
UNION
UNION
VALVO
VALVO
UNION
VALVO
VALVO

CARB
CARB

CARB

VITRAMON

VALVO
VALVO

ROEDERSTEI

VALVO
VALVO

ROEDERST

VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO

ROEDERSTEI

VALVO
VALVO
VALVO
VALVO
VALVO
UNION
VALVO
UNION
VALVO
VALVO
VALVO
VALVO
VALVO

CARB

CARB

2222

2222 63051

63051 64051103

64051103

CKO5BX 104K

CKOSBX 104K

2222
2222

63051
63051

64051103
64051103

CKO5BX 104K

2222
2222

63051 64051103
63051 64051103

VJ1206A220JFA

2222
2222

ETR 1

2222
2222

63051 102
63051°102

1/40 20%
63051 222
63051 472

EK 00 CB 247 G

2222
2222
2222
2222
2222
2222
2222
2222
2222

63051 64051103
63051 64051103
678 10279

63051 472
63051 472
63051
63051
63051

63051

64051103
472

64051103
64051103

ETR 1 2,2/20 20%

2222
2222
2222
2222
2222

63051 64051103

63051 64051103
63051 64051103
63051 471

63051 64051103

CKO6BX 105K

2222

678 09278

CKO6BX 105K

2222
2222
2222
2222
2222

63051 102
678 10121
63051 182
678 10279

63051 102




€390
391
394
395
400
..403
405
406
€550
€560
570
580
€590
595
c700
c701
c702
c703
€710
€730
€740
€750
c751
€770
c780
800
801
805
€806

D20
D70
D71
D72
D150
D151
D210
D220
D340

CE 2,2UF+-20%40V SAL
ELECTR.CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 100NF+=-10%50V5K 1200VIE
CAPACITOR

CC 1UF+-10%50V7K 1200VIEL
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7XBR4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF=~20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

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

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

CC 10NF-20+50%7X8R4000
CAPACITOR

BL 74F74PC 2XD-FLIPFLOP
DUAL D-FLIPFLOP

BL MM74HC74N 2XD-FLIPFL
DUAL D FLIP-FLOP

BL MM74HC161N BIN.COUNT.
SYNC.BIN.COUNTER

BL MM74HCOON 4X2IN.NAND
QUAD 2-INPUT NAND GATE

BL MM74HC74N 2XD-FLIPFL
DUAL D FLIP-FLOP

BL PC74HC377P 8XD-FF EN
OCTAL D-FLIP-FLOP

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

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

BL F10016DC 4B. COUNTER
COUNTER

CE
cC
cC
ccC

cC
cC
cC
cC
CC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cc
cC
cC
cC
cC

BL
BL
BL
BL
BL
BL
BL
BL
BL

007.
087.
087.
084.
084.
087.
087.
087.
087.
087.
087.
087.
087.
087.
087.
087.
087.
Q87.
087.
087.
087.
087:
087.
087.
087.
087.
087.
087.
087.

344.
571.
641.

571
571

806.
344.

344

3911
7525
7525
5350
5538
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525
7525

6694
3171
7111

.3194
L3171

0045
6659

. 6659
344,

7049

VALVO
VALVO
VALVO
UNION CARB
UNION CARB
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO
VALVO

FAIRCHILD
NSC
MOTOROLA
MOTOROLA
NSC

VALVO
FAIRCHILD
FAIRCHILD
FAIRCHILD

2222 122 37228
2222 63051 64051103
2222 63051 64051103
CKO5BX 104K

CKO6BX 105K

2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103
2222 63051 64051103

74F74PC
MM74HC74N
MC74HC16 1N
MC74HCOON
MM74HC74N
PC74HC377P
74F00PC
74FQO0PC
10016DC




Fiir diese Unterlage behalten wir
uns alle Rechte vor

D341
D344
D345
D346
D347
D370
D371

H1

H2

L1
L2
L3
L4
L5
L10
L20
L21
L40
L41
L42
L43
L44
L45
L70
L71
L72
L80
L81
L90
L91
L100
L101
L150
L151
L152
L153
L155
L156

BL MC10131L 2XD FLIPFL
FLIP FLOP
BL mMC10102L 4X2INP.NORG
NOR GATE

BL 74F74PC 2XD-FLIPFLOP
DUAL D-FLIPFLOP

BL 74F175PC 4XD-FLIPF.
QUAD D FLIP-FLOP

BL 74F283PC 4BIT-BIN.ADD
4BIT BINARY FULL ADDER
BL 74F74PC 2XD-FLIPFLOP
DUAL D-FLIPFLOP

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

AF QLMP1379 LED RT RD3
LED
AF QLMP1379 LED RT RD3
LED

LD UKW-DR.Z=750 OHM 50MHZ
CHOKE

LD 3,90UH10%1,000HMO, 263A
CHOKE

LD 4,70UH10%1,200HMO, 239A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LF ROHRK.RD3,6XRD1,2XL3,3
TUBULAR CORE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 4,70UH10%1,200HMO, 239A
CHOKE

LD 0,82UH10%0,850HMO, 420A
CHOKE

LD 1,50UH10%0, 220HMO, 560A
CHOKE

LD 0,82UH10%0,850HMO, 420A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 150 UH10%15,00HMO,061A
CHOKE

LD 150 UH10%15,00HMO,061A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 150 UH10%15,00HMO,061A
CHOKE

LD 150 UH10%15,00HMO,061A
CHOKE i

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD UKW-DR.Z=750 OHM 50MHZ
CHOKE

BL
BL
BL
BL
BL
BL
BL

AF
AF

LD
LD
LD
LD
LD
LF
LD

LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

475.
350.
344,
344.
373.
344.
344.

257.
257.

026.
067.
067.
026.
026.
026.
026.
067.
067.
067.
067.
026.
026.
026.
067.
067.
026.
067.
067.
026.
026.
026.
026.
026.
026.
026.
026.
026.
026.

1166
0007
6694
7355
6482
6694
6659

4736
4736

4578
2934
2940
4184
4184
9286
4184
2940
2857
2886
2857
4184
4184
4184
3124
3124
4184
3124
3124
4184
4184
4184
4184
4184
4184
4184
4184
4184
4578

MOTOROLA

MOTOROLA

FAIRCHILD
FAIRCHILD
FAIRCHILD
FAIRCHILD
FAIRCHILD

HEWLETT
HEWLETT

VALVO

DELEVAN
DELEVAN
DELEVAN
DELEVAN

DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
VALVO

MC10131L
MC10102L
74F74PC
74F 175PC
74F283PC
74F74PC
74FQ0PC

QLMP 1379
QLMP 1379

431202036641

DROSSEL 1025-34
DROSSEL 1025-36
DROSSEL 1025-44
DROSSEL 1025-44

DROSSEL1025-44
DROSSEL 1025-36
DROSSEL 1025-18
DROSSEL 1025-24
DROSSEL1025-18
DROSSEL 102544
DROSSEL 1025-44
DROSSEL 1025-44
DROSSEL 1025-72
DROSSEL 1025-72
DROSSEL 1025-44
DROSSEL 1025-72
DROSSEL 1025-72
DROSSEL1025-44
DROSSEL 1025-44
DROSSEL 1025-44
DROSSEL1025-44
DROSSEL1025-44
DROSSEL1025-44
DROSSEL 1025-44
DROSSEL 1025-44
DROSSEL 1025-44
431202036641




N20
N30
N4O
N80
N81
N82
N100
N105
N110
N120
N300
N310

LD 1,20UH10%0, 180HMO, 620A
CHOKE
LD 10
CHOKE
LD 10 UH 10% 3R3 144 MA
CHOKE
LD 10
CHOKE
LD 10 UH 10% 3R3 144 MA
CHOKE

LD 100 UH10%8,000HMO, 084A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD UKW-DR.Z=750 OHM 5O0OMHZ
CHOKE

LD 3,90UH10%1, 000HMO, 263A
CHOKE

LD 4,70UH10%1,200HMO, 239A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3
CHOKE

LF ROHRK.RD3,6XRD1,2XL3,3
TUBULAR CORE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 33,0UH10%3, 400HMO, 130A
CHOKE

LD 33,0UH10%3, 400HMO, 130A
CHOKE

LD 1,20UH10%0, 180HMO, 620A
CHOKE

LD 150 UH10%15,00HMO, 06 1A
CHOKE -

LD 150 UH10%15,00HMO, 06 1A
CHOKE

LD 100 UH10%8,000HMO, 084A
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

OSZILLATORSPULE

COIL

OSZTLLATORSPULE

COIu

LD 10 UH 10% 3R3 144 MA
CHOKE

LD 10 UH 10% 3R3 144 MA
CHOKE

UH 10% 3R3 144 MA

UH 10% 3R3 144 MA

144 MA

BM OM345  ANTENNENVERST
ANTENNA AMPLIFIER

BM OM345 ANTENNENVERST
ANTENNA AMPLIFIER

BM SRA1 MIXER 0.5GHZ
MIXER

BO SES5534AFE LOW N.OPAMP
OPERATIONAL AMPLIFIER
BO LM124J 4XL.P.OPAMP
OPERATIONAL AMPLIFIER
BO SES5534AFE LOW N.OPAMP
OPERATIONAL AMPLIFIER
BO OPQO7CZ PREC. OPAMP
OPERATIONAL AMPLIFIER
BO MC1558JG 2X OPAMP
OPERATIONAL AMPLIFIER

BO LM339N ax COMPAR

COMPARATOR

BO LM339N 4x COMPAR

COMPARATOR

BM OM345 ANTENNENVERST

ANTENNA AMPLIFIER

BL MC10116L 3XL. RECEIV

LINE RECEIVER

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LF
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD
I.D

BM
BM
BM
BO

BO
BO

BO
BO
BM
BL

067.
026.
026.
026.
026.
067.
026.
026.
067.
067.
026.
026.
.9286
067.

026

026.
067.
067.
067.
067.
067.
067.
026.
807.

807

026.
026.

285.
285.
207.

301

300.

301

303.
275.
342.
342.
285.
282.

2870
4184
4184
4184
4184
3101
4184
4578
2034
2940
4184
4184

2870
4184
3047
3047
2870
3124
3124
3101
4184
4215

.4215

4184
4184

1596
1596
3465

.3335

6353

.3335

6960
0816
2062
2062
1596
3275

DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
VALVO
DELEVAN
DELEVAN
DELEVAN
DELEVAN

DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN
DELEVAN

DELEVAN
DELEVAN

VALVO
VALVO
MINICIRCUI
SIGNETICS
NSC
SIGNETICS
PMI

NSC

NSC

NSC

VALVO
MOTOROLA

DROSSEL 1025-22
DROSSEL 1025-44
DROSSEL1025-44
DROSSEL 1025-44
DROSSEL 1025-44
DROSSEL 1025-68
DROSSEL 1025-44
431202036641

DROSSEL 1025-34
DROSSEL 1025-36
DROSSEL 1025-44
DROSSEL 1025-44

DROSSEL 1025-22
DROSSEL 1025-44
DROSSEL 1025-56
DROSSEL 1025-56
DROSSEL 1025-22
DROSSEL 1025-72
DROSSEL 1025-72
DROSSEL 1025-68
DROSSEL 1025-44

DROSSEL 1025-44
DROSSEL 1025-44

Om345
0OM345
SRA1
SES534AFE
LmM124y
SES534AFE
0PO7CZ
LM1558J
LM339N
LM339N
OmM345
MC10116L




Fiir diese Unterlage behalten wir
uns alle Rechte vor

N380

P40
P8O

R1
R3
R4
RS
R6
R7
R8
R9
R10
R11
R15
R16
R17
R20
R21
R23
R24
R25
R26
R27
R28
R30
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R50
R51

BO SES5534AFE LOW N.OPAMP
OPERATIONAL AMPLIFIER

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

RL O,35W 243 OHM+-1%TK50
DEPQOS.~-CARBON RESISTOR

RL 0,35W16,20 OHM+=1%TK50
RESISTOR

RL O,35W16,20 OHM+-1%TK50
RESISTOR

RL O,35W 68,1 OHM+-1%TK50
RESISTOR

RL O,35W 287 OHM+-1% TKS50
RESISTOR

RS O,5W 2KOHM+-20%KURVE 1
DEPQOS.-CARBON POTENTIOMET
RL O,35W 47,5 OHM+-1%TK50
RESISTOR

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

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

RL O,35W 5,62K0HM+=-1%TK50
RESISTOR

RL O,35W 10, O0KOHM+=1%TK50
RESISTOR :

RL O,35W 4,75K0OHM+-1%TK50

RESISTOR
RL O,35W 475 OHM+-1%TK50
RESISTOR
RL O,35W 221 OHM+-1%TK50
RESISTOR
RL O,35W 49,9 OHM+-1%TK50
RESISTOR
RL O,35W 221 OHM+-1%TK50
RESISTOR
RL O,35W 49,9 OHM+-1%TK50
RESISTOR
RL O,35W 1,50K0OHM+=1%TK50
RESISTOR
RL O,35W 274 OHM+-1%TK50
RESISTOR

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

RESISTOR
RL O,35W 49,9 OHM+-1%TK50
RESISTOR
RL O,35W 221 OHM+-1%TK50
RESISTOR

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

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

RL O,35W 121 OHM+-1%TK50
RESISTOR

RL O,35W 287 OHM+-1% TK50
RESISTOR

RL O,35W 243 OHM+-1%TK50
DEPOS.-CARBON RESISTOR

RL O,35W 82,5 OHM+-1%TK50
RESISTOR

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

RL O,35W 95,3 OHM+-1%TK50
RESISTOR
RL O,21W
RESISTOR
RL 0,21W
RESISTOR
RL O,35W 49,9 OHM+=-1%TK50
RESISTOR

RL O,35W 49,9 OHM+-1%TK50
RESISTOR

18 OHM2% UNGEW.
15 OHM2% UNGEW.

BO

VL
VL

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
RL
RL
RL
RL
RL
RL
RL
RL

301

088.
088.

083

082.
082.

082
083
069
082

082.
082.
082.
083.
083.
- 083.

083
082
083
082

083.
083.
082.
082.

082
083

082.
082.
082.

083
083
082

082.

082

092.
092.
082.

082

.3335

4507
4507

.0126

9059
9059

.9636
.0190
.8046
.9507

6543
2160
2190
1297
1097
0390

.0084
.9520
.0084
.9520

0732
0178
6543
2160

.9520
.0084

8852
8852
9859

.0190
.0126
.9707

2483

.9765

5862
5856
9520

.9520

SIGNETICS

BERG
BERG

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

SES534AFE

NR. 75 403-001
NR. 75 403-001

SMAQ207/2430HM-F-D
SMAG207/16 , 20HM-F-D
SMAO207/ 16, 20HM-F-D
SMAO207/68, 10HM-F-D
SMAQ207/2870HM-F~D
3320H-1-202
SMAO207/47 , 50HM=F -D
SMAO207/100/HM-F-D
SMAO207/ 1K-F~C
SMAO207/5, 62K=F ~C
SMAO207/ 10K~F-D
SMAO207/4, 75K~F =D
SMAO207/4750HM-F~D
SMAQ207/2210HM-F-D
MK 2

SMAO207/22 10HM-F -D
MK 2
SMA0207/1,50K-F-D
SMAQ207/2740HM-F-D
SMAG207/100/HM-F-D
SMAC207/ 1K=F~C

MK 2

SMA0207/22 10HM-F~D
SMAO207/ 100HM-F -D
SMA0207/ 100HM-F~D
SMA0207/1210HM-F-D
SMA0207/2870HM-F-D
SMA0207/2430HM-F-D
SMA0207/82, 50HM-F~D
SMA 0207/1,10K-F-C
SMA0207/95 , 30HM-F-D
MK1 180HM 2% UNGEW.
MK1 150HM 2% UNGEW.
MK 2

MK 2

EE SUMMING LOOP




R52
R53
R54
RE5
R56
R57
R58
R59
R60
R70
R71
R72
R73
R74
R75
R76
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
RO0O
RO 1
R92
R93
R94
R101
R102
R103
R104
R105
R106
R109

RL O,35W 1,50KO0OHM+=1%TK50
RESISTOR
RL O,21W
RESISTOR
RL 0,35W 392 OHM+-1%TK50
RESISTOR
RL O, 35W
RESISTOR
RL O, 35W
RESISTOR
RL 0,35W 100 OHM+-1%TK50

METALFILM-RESISTOR

RL O,35W 2,74K0OHM+=1%TK50
RESISTOR
RL O,35w
RESISTOR
RL O,35W 221 OHM+-1%TK50
RESISTOR

RL O,21W 475
RESISTOR

RL 0,21W 475
RESISTOR

RL 0,21W 100 OHM+-1%TK50
DEPQOS.-CARBON RESISTOR

RL 0,21W 475 OHM+=1%TK50
RESISTOR

RL 0,21W 1,00KOHM+=1%TK50
RESISTOR

RL 0,21W 1,00KOHM+=1%TK50
RESISTOR

RL 0,21W 1,00KOHM+=1%TK50
RESISTOR

RL 0,21W 100 KOHM+=1%TK50
RESISTOR

RL O,21W 475 OHM+-1%TK50
RESISTOR

RL 0,21W 1,00KOHM+=1%TK50
RESISTOR

RL 0,21W 475 OHM+-1%TK50
RESISTOR

RL 0,21W 1,00K0OHM+=1%TK50
RESISTOR

RL 0,21W.332 OHM+-1%TK50
RESISTOR

RL 0,21W 10, 0KOHM+=1%TK50
RESISTOR

RL 0,21W 681
RESISTOR

RL 0,21W 12, 1KOHM+=1%TK50
RESISTOR

RL O,21W 10, OKOHM+=1%TK50
RESISTOR

RL 0,21W 100 KOHM+=1%TK50
RESISTOR

RL 0,21W 332 OHM+-1%TK50
RESISTOR

RS O,5W 500 OHM+-20%KURV1
DEPQOS.-CARBON POTENTIOMET
RL 0,21W 511 OHM+-1%TK50
RESISTOR

RL 0,21W 33,2 OHM+-1%TK50
RESISTOR

RL 0,21W 3,92K0OHM+=1%TK50
RESISTOR
RL O,21W
RESISTOR
RL O,21W
RESISTOR
RL O,21W
RESISTOR
RL O,21W
RESISTOR
RS O,5W 5KOHM+-20%KURVE 1

DEPOS.-CARBON POTENTIOMET
RL O,21W 11,0KOHM+=1%TK50
RESISTOR

RL 0,21W 1, 00KOHM+-1%TK50
RESISTOR

180 OHM2% UNGEW.

182 OHM+-1%TK50

182 OHM+-1%TK50

1KOHM+=1%TK50

OHM+=1%TK50
OHM+=1%TK50

OHM+=1%TK50

1, OOKOHM+=1%TK50
1, BOKOHM+=1%4TK50
10, OKOHM+=1%TK50
13, OKOHM+=1%TK50

RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RS

RL
RL
RL
RL
RL

RS

RL

083.
092.
082.

083
083

082.
083.
082.
083.
092.
092.
092.
092.
092.
092.
082.
092.
092.
092.
092.
092.
092.
092.
092.
092.
092.
092.
092.
069.

092

092.
092.
092.
092.
092.
092.
069.
092.
092.

0732

5985
2183

.0010
.0010

6543
0926
2160
0084
1409
1409
1321
1409
1444
1444
1444
1680
1409
1444
1409
1444
1380
1562
1421
1573
1567
1680
1380
8023

.0219

1244
1515
1444
1467
1567
0383
8052
0377

1444

DRALORIC

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

SMAQ207/1,50K-F-D

MK 1

1800HM 2% UNGEW.

SMAQ207/392K-F=C

SMA0207/1820HM-F~-D

SMA0207/1820HM-F-D

SMAO207/100/HM-F-D

SMA0207/2,74K-F-D

SMAQ207/1K=-F-C

SMA0207/2210HM-F-D

MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1
MK 1

MK 1

4750HM 1% TK50

4750HM 1% TK50
1000HM 1% TK50
4750HM 1% TK50
1KOO 1% TK50
1KOO 1% TK50
1KOO 1% TK50
100K 10% TK50
4750HM 1% TK50
1KOO 1% TK50
4750HM 1% TK50
1KOO 1% TK50
3320HM 1% TK50
10KO 1% TK50
6810HM 1% TK50
12K1 1% TK50
10KO 1% TK50
100k 10% TK50

3320HM 1% TK50

3329H-1-501

MK 1
MK 1
MK 1
MK1
MK 1
MK 1

MK 1

33,20HM 1% TK50
3K92 1% TK50
1KOO 1% TK50
1K5 1% TK50

10KO 1% TK50

3329H-1-502

MK 1

MK 1

11K 1% TK50
1KOO 1% TK50




Fiir diese Unterlage behalten wir
uns alle Rechte vor

R110
R111
R112
R113
R114
R115
R116
R117
R118
R120
R121
R122
R123
R125
R126
R130
R131
R132
R133
R134
R135

R136

R137
R141
R142
R143
R145
R146
R147
R150
R151
R152
R153
R154
R156
R157
R158
R159
R200

RL 0,21W 4,75KOHM+-1%TK50
RESISTOR
RL O,21W 4,75K0OHM+-1%TK50
RESISTOR
RL O,21W 1,00KOHM+=1%TK50
RESISTOR
RL O,21W 1,00KOHM+=-1%TKS50
RESISTOR
RS O,5W 200 OHM+-20%KURV1
DEPOS.-CARBON POTENTIOMET
RL O,21W 47,5 OHM+=1%TKS50

RESISTOR
RL O,21W 47,5 OHM+-1%TK50
RESISTOR
RL O,21W 182 OHM+-1%TKS50
RESISTOR

RL O0,21W 100 OHM+=-1%TK50
DEPOS.-CARBON RESISTOR
RL 0,21W 4,75K0OHM+=1%TK50

RESISTOR

RL O,21W 12, 1KOHM+=-1%TKS50
RESISTOR

RL O,21W 13, OKOHM+=-1%TK50
RESISTOR

RL O,21W 1,00KOHM+=1%TK50
RESISTOR

RL O,21W 2,2 1KOHM+=1%TKS0
RESISTOR

RL O,35W 332 OHM+=1%TK50
RESISTOR

RL O0,21W 10, OKOHM+=1%TK50
RESISTOR

RL 0,21W 10, OKOHM+=-1%TK50
RESISTOR
RL O,21W 20, OKOHM+=-1%TK50

RESISTOR
RL 0,21W 20, OKOHM+=1%TK50
RESISTOR
RL O,21W 10, 0KOHM+=1%TK50
RESISTOR
RL O,21W 15, 0KOHM+=1%TK50
RESISTOR
RL 0,21W 2,2 1KOHM+=-1%TK50
RESISTOR
RL O,35W 332 OHM+=1%TK50
RESISTOR
RL O,21W 5,62K0HM+=1%TK50
RESISTOR
RL O,21W 10, OKOHM+=-1%TK50
RESISTOR

RL O,21W 100 OHM+=1%TK50
DEPOS.-CARBON RESISTOR

RL O0,21W 4,75K0OHM+=1%TK50
RESISTOR

RL 0,21W 9,09K0OHM+=1%TK50
RESISTOR

RL O,21W 562 OHM+-1%TK50
RESISTOR

RL O,35W 8, 25K0HM+=1%TK50
RESISTOR

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

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

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

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

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

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

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

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

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

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
RL
RL
RL
RL
RL
RL
RL
RL
RL

092.
092.
092.
092.
069.
092.
092.
092.
092.
092.
092.
092.
092.
092.
083.
092.
092.
092.
092.
092.
092.
092.

083

092.
092.
092.
092.
092.

083.
082.
082.
082.
082.
082.
082.
082.
082.
082.

1521
1521
1444
1444
8017
1267
1267
1350
1321
1521
1573
0383
1444
1480
0255
1567
1567
0402
0402
1567
1580
1480

.0255

1538
1567
1321
1521
0360

. 1415

1239
2160
6543
2160
2160
2160
2160
2160
8852
6543

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

RESISTA -

DRALORIC
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

MK1 4K75 1% TK50
MK1 4K75 1% TK50
MK1 1KOO 1% TK50
MK1 1KOO 1% TK50
3329H-1-201

MK1 47,50HM 1% TK50
MK1 47,50HM 1% TK50
MK1 1820HM 1% TKSO
MK1 1000HM 1% TK50
MK1 4K75 1% TK50
MK1 12K1 1% TK50
MK 1

MK1 1KOO 1% TK50
MK1 2K21 1% TK50
SMA0207/3320HM~F~D
MK1 10KO 1% TK50
MK1 10KO 1% TK50
MK1 20K 1% TK50
MK1 20K 1% TK50
MK1 10KO 1% TK50
MK1 15K 1% TK50
MK1 2K21 1% TKS50
SMAQ207/3320HM=F~-D
MK1 BK62 1% TK50
MK1 10KO 1% TK50
MK1 1000HM 1% TK50
MK1 4K75 1% TK50
MK 1

MK1 5620HM 1% TK50
SMA0207/8, 25K-F-D
SMAQ207/1K=-F~C
SMA0207/100/HM=F-D
SMAO207/1K-F-C
SMAO207/1K-F-6
SMAQ207/1K=-F=C
SMAQ207/ 1K-F-C
SMA0207/ 1K-F-C
SMA0207/ 100HM-F-D
SMA0207/100/HM-F-D




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

RL 0,35W 2, 74KOHM+-1%TK50
RESISTOR
RL O, 35W
RESISTOR
RL 0,35W 221 OHM+=1%TK50
RESISTOR
RL 0,21W
RESISTOR
RL 0,21W
RESISTOR
RL 0,35W 243 OHM+=1%TK50
DEPOS.-CARBON RESISTOR

RL 0,35W16,20 OHM+-1%TK50
RESISTOR

RL 0,35W 68,1 OHM+=1%TK50
RESISTOR

RL 0,35W16,20 OHM+=1%TK50
RESISTOR

RL 0,35W 5, 62K0OHM+=1%TK50
RESISTOR

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

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

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

RS 0,5W 2KOHM+-20%KURVE1
DEPOS.-CARBON POTENTIOMET
‘RL O,35W 287 OHM+-1% TK50
RESISTOR
RL O,35W
RESISTOR
RL 0,35W 4,75K0OHM+=1%TK50
RESISTOR

RL O,35W 475 OHM+-1%TK50
RESISTOR

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

RL 0,35W 49,9 OHM+-1%TK50
RESISTOR

RL 0,35W 221 OHM+=1%TK50
RESISTOR

RL 0,35W27,40 OHM+-1%TK50
RESISTOR )

RL 0,35W 33,2 OHM+=1%TK50
RESISTOR

RL 0,35W27,40 OHM+-1%TK50
RESISTOR

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

RL 0,35W 1KOHM+-1%TK50
RESISTOR
RL O, 35W
RESISTOR
RL 0,35W 511 OHM+=1%TK50
RESISTOR

RL 0,21W 274 OHM+-1%TK50
RESISTOR
RL 0,21W
RESISTOR
RL 0,21W 100 OHM+=1%TK50
DEPOS.-CARBON RESISTOR

RL 0,21W 162 OHM+=1%TKS0
RESISTOR

RL 0,21W 267 OHM+-1%TK50
RESISTOR
RL 0,21W
RESISTOR
RL 0,21W 511
RESISTOR
RL 0,21W
RESISTOR
RL 0,21W 267 OHM+=1%TK50
RESISTOR
RL 0,21W
RESISTOR

TKOHM+-1%TK50

100 OHM2% UNGEW.
100 OHM2% UNGEW.

10, OKOHM+=1%TK50

1KOHM+=1%TK50

1, SOKOHM+=1%TK50

1, OOKOHM+=1%TK50
OHM+=1%TK50
1, OOKOHM+=1%TK50

162 OHM+-1%TK50

RL
RL
RL
RL
RL
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

DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
BOURNS
DRALORIC
DRALORIC
DRALCRIC
DRALORIC
DRALORIC
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC

-|{RESISTA

RESISTA
RESISTA

RESISTA
RESISTA
RESISTA
RESISTA
RESISTA

SMAQ207/100/HM-F-D

SMAQ207/2, 74K-F~D
SMAO207/ 1K=F~C
SMA0207/22 10HM-F =D
MK1 1000HM 2% UNGEW.
MK1 1000HM 2% UNGEW.
SMAO207/2430HN~F =D
SMAO207/ 16, 20HN=F =D
SMAO207/68 , 10HM=F =D
SMAO207/ 16, 20HN~F =D
SMA0207/5 , 62K-F~C
SMA0207/ 1K=F=C
SMAO207/ 100/HM=-F~D
SMAO207/47 , SOHM-F-D
3329H-1-202
SMAO207/2870HM-E-D
SMA0207/ 10K=F =D
SMAQ207/4, 75K-F~D
SMAO207/4750HM-F~D
SMAQ207/22 10HM-F~D
MK:2

SMAO207/22 10HM-F =D
SMA0207/27 , 40HM~F =D
SMA0207/33 , 20HM=F =D
SMA0207/27 , 40HM~F -D
SMA0207/ 100/HM~F =D
SMA0207/ 1K=F~C
SMA0207/ 1K=F=C
SMAO207/5110HM-F-D
MK1 2740HM 1% TK50
MK1 1K5 1% TKS0
MK1 1000HM 1% TKS50
MK1 267 1% TK50
MK1 1KOO 1% TKS0
MK 1

MK1 1KOO 1% TKS0

MK1 267 1% TK50




Filr diese Unterlage behalten wir
uns alle Rechte vor

R357
R358
R360
R361
R362
R363
R364
R370
R371
R372
R373
R380
R381
R382
R383
R384
R385
R386
R387
R388
R395
R400
R401
R402
R403
R404
R405
R406
R407
R408
R550
R551
R552
R560
R561
R570
R571
R580
R581

OHM+-1%TK50

RL 0,21W 681

RESISTOR

RL 0,21W 120 OHM2% UNGEW.
RESISTOR

RL 0,21W 22,1 OHM+=-1%TK50
RESISTOR

RL O0,21W 511 OHM+-1%TK50
RESISTOR

RL 0,21W 511 OHM+=-1%TK50
RESISTOR

RL 0,21W 1, 00KOHM+-1%TK50
RESISTOR

RL 0,21W 1, 00KOHM+=1%TK50
RESISTOR

RL 0,21W 100 OHM+-1%TK50
DEPOS.-CARBON RESISTOR

RL 0,21W 221 OHM+-1%TK50
RESISTOR
RL O,21W 475 OHM+-1%TK50
RESISTOR
RL 0,21W 221 OHM+-1%TK50
RESISTOR
RL 0,21W 221 OHM+-1%TK50
RESISTOR
RL O,21W 475 OHM+-1%TK50
RESISTOR
RL 0,21W 221 OHM+=-1%TK50
RESISTOR
RL 0,21W 475 OHM+-1%TK50
RESISTOR
RL 0,21W 332 OHM+-1%TK50
RESISTOR

RS O,5W 200 OHM+-20%KURV1
DEPOS.-CARBON POTENTIOMET
RL 0,21W 130 OHM+-1%TK50
RESISTOR

RL 0,21W 10, OKOHM+-1%TK50
RESISTOR

RL O,21W 1,00KOHM+=1%TK50
RESISTOR

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

RL 0,35W27,40 OHM+-1%TK50
RESISTOR

RL O,35W27,40 OHM+=1%TKS50
RESISTOR

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

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

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

RL 0,35W 100 OHM+-1%TKS50
METALFILM-RESISTOR

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

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

RL O,35W 221 OHM+-1%TK50
RESISTOR

RL 0,21W 200 KOHM+-1%TKS50
RESISTOR

RL 0,21W 200 KOHM+-1%TK50
RESISTOR

RL 0,21W 10, OKOHM+-1%TKS0
RESISTOR

RL 0,21W 100 KOHM+-1%TKS50
RESISTOR )
RL 0,21W 10, OKOHM+-1%TK50
RESISTOR

RL 0,21W 100 KOHM+-1%TK50
RESISTOR

RL 0,21W 10, 0X0HM+=-1%TK50
RESISTOR

RL O,35W 1KOHM+=1%TKS50
RESISTOR

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

RL
RL
RL

RL
RL
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

092.
092.
092.
092.

092

092.
092.
092.
092.
092.
092.
092.
092.
092.
082.
092.
069.
092.
092.
092.
083.

082

082.
082.
.0926
.0084

083
083

082.
083.
082.
.0084
.0531

083
092
092

092.
092.
092.
092.
092.
082.
082.

1421
5962
1221
0219

.0219

1444
1444
1321
1367
1409
1367
1367
1409
1367
1409
1380
8017
0148
1567
1444
1097

.9271

9271
2160

6543
0926
2160

.0531

1567
1680
1567
1680
1567
2160
2160

RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
BOURNS
RESISTA
RESISTA
RESISTA
DRALORIC
DRALORIC
DRALORIC
DRALORIG
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
DRALORIC
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
RESISTA
DRALORIC
DRALORIC

MK1 6810HM 1% TK50
MK1 1200HM 2% UNGEW.
MK1 22, 10HM 1% TK50
MK 1
MK 1
MK1 1KOO 1% TK50
MK1 1KOO 1% TK50
MK1 1000HM 1% TKS50
MK1 2210HM 1% TK50
MK1 4750HM 1% TK50
MK1 2210HM 1% TKSO
MK1 2210HM 1% TK50
MK1 4750HM 1% TKS50
MK1 2210HM 1% TKSO
MK1 4750HM 1% TK50
MK1 3320HM 1% TK50
3329H-1-201
MK 1
MK1 10KO 1% TK50
MK1 1KOO 1% TK50
SMAG207/4,75K-F-D
SMAQ207/27, 40HM-F-D
SMA0207/27, 40HM-F-D
SMAQ207/1K=F~=C
SMA0207/2, 74K-F-D
SMA0207/2210HM-F-D
SMAQ207/100/HM-F-D
SMAQ207/2,74K~F-D
SMAQ207/ 1K-F=C
SMAQ207/22 10HM=~F-D
.MK1 200K 1% TK50
MK1 200K 1% TKSO
MK1 10KO 1% TK50
MK1 100K 10% TK50
MK1 10KO 1% TK50
MK1 100K 10% TK50
MK1 10KO 1% TK50
SMAQ207/1K-F=C
SMAO207/1K-F=C




T20
T320

V1
v2

V3

V7

V8

Vo

V10
V11
V12
V20
va1
V30
V4o
V41
Va2
V80
V81
V82
Va0
Vo1
Va2
V140
V200
V220
V300
V301
V302
V306
V307
V308
V309
V310
V311
v3ai
V342

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

LU UEBERTRAGER
TRANSFORMER
LU UEBERTRAGER
TRANSFORMER

AE BB909B
TUNING DIODE
AE BBO09B
TUNING DIODE
AE BB909B
TUNING DIODE
AE BB909B
TUNING DIODE
AE BB909B
TUNING DIODE
AE 5082-2800
DIODE

AM U310

FET

AM U310

FET

AK BCY79IX P 45V 200MA
TRANSISTOR

25/ 3PF
25/ 3PF
25/ 3PF
25/ 3PF
25/ 3PF

CDI
CDI
CDI
CDI
CDI

SCHOTTKY
N-D 25V JFET
N-D 25V JFET

AE 5082-2800 SCHOTTKY
DIODE

AK BFR96 N 15V 75MA
TRANSISTOR )

AK BFR96 N 15V  75MA
TRANSISTOR

AK BFT66 N 15V 30MA
TRANSISTOR

AK 2N2369A N 15V 200MA
TRANSISTOR

AK 2N2369A N 15V 200MA
TRANSISTOR

AD 1N4448 75V OA15 UDI
DIODE

AE BZX79/C13 0,5W ZDI
ZENER DIODE

AE BZX79/C13 0,5W ZDI

ZENER DIODE

AK BCYS9IX N 45V 200MA
TRANSISTOR

AK BCY79IX P 45V 200MA
TRANSISTOR

AD 1N4448 75V OA15 UDI
DIODE

AL BDX77 NPN 80V 8AO
TRANSISTOR

AK 2N2369A N 15V 200MA
TRANSISTOR

AK 2N2369A N 15V 200MA
TRANSISTOR

AE BB90SB 25/ 3PF CDI
TUNING DIODE

AE BB90SB 25/ 3PF CDI
TUNING DIODE

AE BB909B 25/ 3PF CDI
TUNING DIODE

AE BB9O0O9B 25/ 3PF CDI
TUNING DIGDE

AE BBO09B 25/ 3PF CDI
TUNING DIODE

AE 5082-2800 SCHOTTKY
DIODE

AM U310 N-D 25V JFET
FET

AM U310 N-D 25V JFET
FET

AK BCY79IX P 45V 200MA
TRANSISTOR

AK BFR96 N 15V 75MA
TRANSISTOR

AK BFQ24 P 12V 35MA
TRANSISTOR

AE
AE
AE
AE
AE
AE
AM
AM
AK
AE

AK

AK

AK
AK
AK
AD
AE
AE
AK
AK
AD
AL
AK
AK
AE
-AE
AE
AE
AE
AE
AM
AM
AK

AK

RL 082.2160

807.
807.

4067
4067

.9600
.9600
.9600
.9600
.9600
.9066
6217
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View of tracks on component side
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6  Serviceanleitung "Sweep Synthesizer”

(Hierzu Stromlauf 807.5011S)

6.1

Fur die auf dem Analysatorbildschirm darge-
stellten Frequenzbereiche (Spans) bis 5 MHz ist
das Local-Oscillator-(LO)-Signal wahrend des ge-
samten Frequenzbereich-Durchlaufs (Sweep)
phasengeregelt. Der Wobbelvorgang ist eine
Folge von Frequenzschritten des Sweep-Synthe-
sizers, die in Anzahl (mindestens 1000 pro
Sweep) und Weite (0,1 Hz bis 1 kHz) von Span
und Ablaufzeit (Sweeptime) abhangen. Ein
solcher sogenannter "digitaler Sweep” fihrt bei
optimaler Auslegung der Phasenregelschleife
(PLL) zu einer linearen Frequenzvariation, wenn
die Schrittweite sehr viel kleiner ist als die
Referenzfrequenz. Das bedeutet, da3 die VCO-
Frequenz (Voltage controlled Oscillator) kein
ganzzahliges Vielfaches der Referenz-Frequenz
ist, sondern das gemischt-gebrochene Vielfache
N, F.

Funktionsbeschreibung

fref = fuco /N, F

Im folgenden Abschnitt wird die Technik des
nichtganzzahligen Teilens kurz beschrieben.

6.1.1  Prinzip des nichtganzzahligen
Teilens
Grundlagen

Frequenzteilen heilt in der Digitaltechnik Z&h-
len von Perioden. Innerhalb eines Zahlzyklus ist
deshalb prinzipiell das Teilungsverhéltnis ganz-
zahlig. Zu einem Uber 10" (n = fref / SWnin =
Stellenzahl von F; fret = Referenzfrequenz,
SWhin = kleinste Schrittweite) gemittelten Tei-
lungsverhaltnis N, F (bei durch 2, 4, 5 usw. teil-
barer Nachkommazahl F entsprechend weniger)
fuhrt ein nach folgendem Algorithmus alternie-
rendes TeilungsverhaltnisZ, = (N; N+ 1) mitv =
1,2, ...L..., n als laufende Nummer der Referenz-
perioden:
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