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The designation "control panel" is a superordinate term for the following
controls and indicators:

keyboard, rotary encoder and LED display.

The analog part of the control panel (Al-A4, D1) is described under 209
031 F (AF detector).

The management of the control panel is via Bu75 with the associated PIAs.

1. Keyboard

The count of the binary counter (D23) is constantly altered by a 2.5-kHz
oscillator. The six places of the binary counter are divided into two
groups of three (MSB/LSB). The LSB group drives one of the eight key rows
via the decoder (l-out-of-8) (D3). The MSB group scans one of the eight key
columns via the selector (l-out-of-8) (D4). Thus an LSB value is assigned
to each key row and an MSB value to each key column. Through the
intersection of column and row, each key therefore corresponds exactly to
an MSB+LSB value (= count).

When a key is actuated, it waits for the corresponding count. As soon as
this is reached, the selector (D4) issues a pulse that starts the
retriggerable monoflop (D25). A change in the count is then prevented by
disabling the binary counter via D16. At the same time "Key Active" is
signalled, the count is read into the latch (D21) and a "Key Strobe" pulse
is generated. If the key remains actuated, selector (D4) sends further
pulses to the retriggerable monoflop (D25), because of the oscillator on
"Disable", and prevents it from releasing.

If "Key Select" is activated, the tristate disconnection (D35) opens the
data path for the count in the latch and the "Key Active" signal.
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2. Rotary encoder

a) Rotor with pulse shaper

In the rotor (S1) two elements offset from one another by 90° are active,
from which - used in voltage dividers - two signal shapes result:

Integration (C45, C46) and hysteresis (Schmitt trigger D22) clean the rise
and fall:

L1 . ,
oLl

I 1lill

Both signals broken down in binary form by a decoder (D24) produce:

NER RN

L bpn L

i
|||/ |

N

Binary 0 and 3 switch RS flipflop I (D26) with the result:

I
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Binary 1 and 3 switch RS flipflop II (D26) with the result:

II
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b) Selection

The rising edge (result I) sets the output of the D flipflop (D32) Low.
Thus "Strobe" becomes active on the output of the OR gate (D16). The output
information (result II) = direction of rotation and the action on rotor 1
or rotor 2 is read to the output latch (D31).

The D flipflop (D32) is reset by a time constant (R1/C29) and the "Strobe"
is released.

If "Rotor Select" is activated, the tristate disconnection in the latch
opens the data path (D31).

3. LED display

The LEDs are driven by way of a shift register with constant-current
outputs. Read-in is made by "Shift Data" and "Clock" when the address is

called through active "LED Select" into the shift register (D2).
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weich gelotet

T |

Homer Framan. Veanaras - - N
) folranzen Schlumberger MeBgerite GmbH
06 Ingolstadter StraBe 67 a
07 2 . 1 8000 Munchen 46
06 (8088 17 e5.0288] ¢ __| Werksiot . . .
05 [1088.10130.7.87| Mo Bestuckte Le|terp[0tte
04 Jlogy, 30 Sf
FE TN T Typ: SWITCH_INTERFACE
02 |7088,9/10,2.67 | kr, § Overtache 1986 | Datum Name
01 hoswes| L1206 | e o Loa| 361 422
St ws- | Angg- Name beard Yy g,
Gerét: Gabel by | Oom e sl I/’/LVI Gerat . L0317 202 23t

o

Diese Zerchnung st unser Egentum Verviealigung, unbefugle Verwertung, Mifteiung ar andere 1st strafbar und schadenerselzofichtiy




1 2 3 4 5 6 7 8
Pos Wert Bezeichnung Hersteller Pos Wert SB":E'C""”“Q Hersteller
REF NO VALUE Sz’::?bsse' MANUFACT REF. NO VALUE (;A::b:roge' MANUFACT
Bestiickte Leiterplatte
61 421 SCH
1 PRINTED CIRCUIT BOARD 31 42 L
hierzu 31 421 5a | SCh
see
Bestiickte teiterplatte
1 61 42 SCHL
PRINTED CIRCUIT BOARD 361 422
i
terzu 361 422 Sa | SCHL
see
Ls 1 855 007 ENDR
“11: Liste besteh!
o ) Schaltteilliste st conaists
06 Schlumberger MeRgerate GmbH EL PARTS LIST
0s Ingolstadter StraBe 67 a Benennung - or 1
. "
i 8000 Manchen 46 peseRTION CONTROL PANEL s
03 SHEETS
02 Tag Name Bezeichnung Blatt Nr
01 DATE NAME Schlumberger 22"7 031 Sa SHEET NO
7088,10914,8,87 | M ) il 1
- N 28,81 o, o= 14,8.87 | Morasch ez Somattorm o -
Aus- And'Mlltlg bearb J / :EE C\:ETJI'T‘D:)(AGRAM LQ“ C31 9
gabe Nr Tag Name &
ISSUE_|MODIFIC NO | OATE NAME | 9epr V( Gerat: 4(}31
Diese Zeichnung ist unser Eigentum. Vervieltdltigung. unbefugte Verwertung. Mitteilung an andere ist strafbar und sche=———aallichtig __ __ D e



03

Typ: SWITCH CONTROL

1 2 3 4 5 6 7 8
Pos. Wert Bezeichnung Hersteller Pos. Wert Bezaichnung Hersteller
Schlumberger Schiumberger
REF. NO. VALUE PART. NO, MANUFACT REF.NO. VALUE PART. NO MANUFACT
A1 0P 27 GP 834 224 PMI
A2 | OP27GP 834 224 P
A3 LF 411 ACN 834 211 NSC cCNn 0,1 W ¢£5%63V- 812 370 VAL
Ak PGA 102 KP 834 225 BURR |C 12 68 pF ¢ 2 1 63 V- 810 51% RES
C13 100 nf 4 10 50 V- 813 121 STET
€14 68 pF ¢ 2 % 63 V- 810 514 RES
C19 100 nf 3 10 £ 50 V- 513 121 STET
Bu21| 22BNC-50-0-5 886 250 SUHN | C 16 33 pF + 2 % 63 V- 810 511 RES
L1y 10 aF + 10 % 50 V- 813 115 STET
Bu 23| 22BNC-50-0-5 86 280 SUIN | C16 | 2,2nF £5%50 V- 813 070 VAL
Bu 24| 39F MM 884 124 BURR
C20 100 nf 4 10 £ 50 V- 813 121 STET
c 100 nf + 10 £ 50 V- 813 121 STET
C2 0,7uF £5% 63 V- 812 370 VAL
Bu 78| 22 BNC-50-0-5 836 280 SUN - [C 23 0,1 pF +5% 63 V- 812 370 VAL
T
C 2%
By 20| 72BNC-50-0-5 886 280 SUHN  |C 25
Bu 31| 72 8NC -50-0-5 586 280 SUN  [C 26 |}100 nF 4 10 %50 V- #3121 5TET
¢ 27
1 | 1naf £ 5250V 413 066 SIE |C 2«
—
C7 | 1afF £5%50V- $13 066 SIE 29
c3 | 1+ 5 %50 V- 813 066 SI¢ 30 0,7 4F + 5% 63V- 812 370 VAL
C4 | 2...30 oF 317 062 VAL L3 0,1 uF 25763 V- 812 370 VAL
a
€5 €32 | 2..300F 817 062 VAL
C6 [FO,TuF £5% 63V- 812 370 VAL [C33 | 15 pF g2 %63 V- 810 507 RES
£7 C34 | 47w 20210 V- 814 078 SEA
€3 0,1ufF £5% 63V 812 370 VAL
7 . Schaltteilliste LSt conaisTs
06 Schlumberger MeRgerate GmbH EL PARTS LIST N
05 Ingolstédter StraBe 67 a Benennung K OoF ¢
o4 8000 Miinchen 46 oescrietion  Bestickte Leiterplatte {

Blatt
SHEETS

e |8088.21]12.2.88] D1 Teg Name sezerchming B ] Biat Nr
o | 7088.93[13.7.87 Btaft onte e e o1 421 s e
- [ 7088,18[9.2,8] | ke, Joe [s7,66 | Morasch K 1
Aus- And.-Mittig bearb [/‘ - SEE CIRCUIT DIAGRAM

gabe Nr Tag Name

ISSUE__[MODIFIC_NO DATE NAME | 9¢Pr Z_ﬁ Gerdt: 4031

Diese Zeichnung 1st unser Eigentum. Vervielfdltigung. unbefugte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpflichtig




1 2 3 4 5 8 7 8
Pos Wert Bezeichnung Hersteller Pos Wert Bezeichnung Hersteller
REF. NO VALUE S:T::b:g" MANUFACT REF. NO VALUE S:’:;’:u:loger MANUFAC T
¢ 36 D1 0G 200 ACJ 834 482 S
¢ 3 D2 MM 5450 N 834 378 NS
38 D3 CN 45 56 B 834 348 NS
C39 | 47 nF % 10 %50 V- 813 119 STET D& LD 4512 B 834 397 RCA
C &0
t#
C &2
C 43 |
61 2
C 4 4,7 nF + 103 50 V- 813 074 STET | 613 |
I
C 46 4,7 F 4 102 50 V- 813 074 STET 61 4 M1 N 4148 830 240 17
65 | |
! —
|
|
I
i
C 52 61 10 ‘
¢35 i | 61 1 |
| | —
|
C5 |F10nF 4108 50¥- 813 115 STET G1 12 1 N 4148 830 240 I
C 55 6113 |
Gl 14 | BAS 45 830 554 VAL
G115 | BAS 45 830 554 VAL
C 58 61 16 inS 8 ‘
C59 |F 40 pF o5250V- | 813062 m ! '
C 60 ;
C 61 ;
z ) Schaltteilliste A
o:s Schlumberger MeRgerate GmbH EL PARTS LIST
o8 Ingoistadter StraBe 67 a Benennung N - or ¢
o4 8000 Munchen 46 oescrerion  Bestiickte Leiterplatte ’
03 Typ: SWITCH CONTROL -
02 8088.21 12.2.88 Di Tag Name Bezeichnung Blatt N
o 17088,93113.7.87 ptaff DATE NAME Serumberaer 361 421 Sa SHERTNO
- 17088,18 | 9,2,87 | Kry [oeser | 3,7.56 | Morasch , 2
P R s 7 e Scatole 227 031 S
abe r Ta Name A
ésﬁ;s MODI:!C NO DArgE NAME | gepr 'C@y Gerait: 4031

Diese Zeichnung ist unser Eigentum. Vervieltiitigung. unbetugte Verwertung. Mitteilung an andere ist strafbar und schadenersatzpflichtig



1 2 3 4 5 6 7 8
Pos. Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Herstetier
REF. NO VALUE S;T;';b:g” MANUFACT | REF.NO VALUE S:T::b;rger MANUFACT
61 47| LR 3160 - G rot 856 041 SIE
6121 | LY 3160~k gelb 856 042 SIE Gl 48| LR 3160 - 6 rot 856 041 SIE
6L 2| LY 3160 -X gelb 856 042 SIE
6123 LR3160-G rot 856 041 SIE
G1 24 | THLG 4483 griin 856 Ok4 TELE
6125 LR3160 -G rot 856 041 SIE
6126 TLHG 43 grin 856 OM TELE
6127 LR3160-6 rot 856 Ou1 SIE
G1 28 | TLHG 4403 griin 856 Oké TELE
6129 LR3160 -6 rot 856 041 SIE
61 30 | TLHG 4403 griin 856 044 TELE
61 31| LR3160.-6 rot 856 041 SIE
L1 ]
L2 4312 020 36640 821 040 VAL
L3
L 4 T pH + 10 % 821 122 GOW
6137 LR3160-G rot 856 041 SiE L6 330 pH ¢ 5% 821 051 DELE
61 38 | TLHG 4403 qriin 856 044 TELE L1 330 yH 2 5% 821 0N DELE
G1 39| LY3160-K geld 856 42 SIE
61 40| LY 3160 - K gelb 856 042 SIE
G141 LY 3160 -K gelb 856 042 St
61 42| LY 360 -K gelb 856 042 SIE N1 7x22kQ 804 510 DALE
G143 LY 3160 - K gelb 856 042 SIE
61 &b | LY 3160 -K geld 856 042 SIE
61 45| TLHG 4403 griin 856 Ok TELE
07 HIH Liste besteht
" Schlumberqer MeBgaréte GmbH SChaIttelI"Ste LIST CONSISTS
EL. PARTS LIST aus
05 Ingolstadter StraBe 67a Benennung oF 6
o4 8000 Miinchen 46 oescaerion  Bestlickte Leiterplatte
—~ Typz SNITCH CONTROL sners
L 8088-21 12.2.8 i Tag Name Bezeichnung Blatt Nr
01 7088.93| 13.7.87 Staff DATE NAME i::l:mnboergev 361 421 Sa SHEET NO
- 17088,18] 9,2,87 [Kry o= |g3.09 3
g‘::; "‘":{‘i"'g' . A L z ., — |seE cirourT oGram 221 o3 S
ISSUE _[MODIFIC. NO. DATQE NAME gepr. Lw Gerdt:

Diese Zeichnung ist unser Eigentum. Vervietfditigung. unbefugte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpfiichtig




1 2 3 4 5 6 7 B
Pos Wert Bezeichnung Hersteller Pos Wert Bezeichnung Herstefler
Schiumberger Schlumberger
REF. NO VALUE PART NO. MANUFACT REF. NO. VALUE PART NO MANUFACT
R1 |1ks 11 802 037 VAL
R2 | 1,5k0+12 802 039 VAL
R3 | 100k 40,25 % 802 661 VAL R30 | 33,2kR 4 0,25 % 802 655 VAL
R4 | 100kQ ¢ 0,25% 502 661 VAL R31 | 33,2k 4 0,25% 802 655 VAL
RS |332ke40,25% 802 667 VAL R 32 1M4 11 802 073 VAL
R6 |332k240,25% 802 667 VAL R33 | 2,604 1% 802 018 VAL
R7T |21k040,25% 802 665 VAL
R8 |221k040,25% 802 665 VAL R3 | 47kpg208 807 051 RUF
R 9 1T ka+ 1% 802 037 VAL R36 | 10kQs 207 807 050 RUF
R10 [1,5k0 1% 802 039 VAL R3T 1 121kQetd 802 050 | VAL
R11 [1kRs1% 802 037 VAL |
R12 | 47ke s 203 807 051 RUF
R13 | 1M 13 802 073 VAL R4 | 68,1 k04 1% 802 059 VAL
R4l | 68,1kQ41% 802 059 VAL
R15 [ 1M e 17 802 073 VAL ;
— . .
Ruh | 10kQe 1% 802 049 VAL
R4 ||
R20 | 100 kR 4 0,25 % 802 661 VAL R 47
R21 | 100 kR 4 0,25 % 802 661 VAL R 48 |
—
R22 [1kas1d 802 037 VAL RA9 [ 3,32kQ o411 802 043 L
R2Z | 1k@p12 802 037 VAL R 50
R24 | 1,5kQe1% 802 039 VAL R 51
R25 [1kRe1d 802 037 VAL R 52
R26 | 1,5kQ 1% 802 039 VAL R 53
x . Schaltteilliste L1eY conmrats
o8 Schiumberger MeRgerate GmbH CEL. PARTS LIST o
0% Ingolstédter StraBe 67 a Benennung or b
04 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte
— Typ: SWITCH CONTROL Sueers
02 18088.21 12.2.88 Di Tag Name Bt
o 17088,93 | 13.7.87|Staff NAME | pemumberser 361 421 Sa e
- | 7088,18] 9,2,87 | Kr, [o [8,7,86 | Morasgh  fr— 4
;::; "‘"::""'9 129 Name bearb Y SEE CIRCUIT DIAGRAM 2271 031 5
ISSUE_IMODIFIC.NO.| _DATE NAME | 9¢0r Gerét: 4031

Niese Zeichnung ist unser Eigentum. Vervielfditigung. unbefugte Verwertung. Mitteilung an andere ist strafbar und schadenersatzptlichtig



1 2 3 4 5 6 7 8
Pos. Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Hersteller
REF.NO. VALUE s;:':’]’_‘*’:g" MANUFACT REF.NO VALUE Scph:::b:;ge! MANUFACT
S1 RPC 25 847 002 MEGA
$2 NFP 220 841 065 KNITT
S3 101 M2Cq 841 063 Cuk S 30 | MOD, FREQU," 841 348 MARQ
S 4 MorMz2Q 841 063 Cuk $ 31 | 6401.0013 ,1° 841 351 MARQ
$5 1101 4 2 CQ 841 063 Cuk $ 32 | 6401,0023 ,2* 841 352 MARQ
S¢ 11 m20 841 063 Cuk S 33 | 6401,0033 3" 841 353 NARQ
ST 6450,0003 841 376 MARQ S 3k | OFF® 81 399 MARQ
S8 |SEFerot-1L-gn-Au-EE 841 166 1T S35 | 6450,0003 841 376 MARG
S 36 | 6450,0003 841 376 MARG
S 10 | ,FREQUENCY® 841 345 MARQ
S 11| 6401,0073 70 841 357 MARQ
§12 | 6401,0083 8 841 358 MARQ
i
$13 | 6401,0093 9% 841 359 MARQG 1S40 |,FHAM M ® 841 W7 | SCHL
514 | JENTER® 841 349 MARQ [ S 41 | 6401,0103 00 841 350 MARQ
515 |6450.481 <" 841 397 MARQ | S 42 |6401,0313 ,e® 841 368 MARQ
S16 | 6450,481 > 841 397 MARQ | S 43 , ,STEP® g1 3 HARQ
. ' " 841 344
S 4h | 6401,0333 , _" 841 367 HARQ
S 45 | 6401,0323 .+“ 841 366 ’ MARQ
| ]
520 *LEVEL" 841 338 MARQ
S 21 6401,0043 40 841 354 MARQ
S22 | 6401,0053 (5 441 355 MARQ
S 2% | 6401,0063 6" 841 356 MARQ 550 | 6450,0003 841 376 MARQ
S 2 BUNIT/SCROLL 841 339 MARQ | " %1 | 6450,0003 841 376 ¢ MARQ
S5 | 6450,441 ﬂ . 841 396 MARQ S 52 | 6450,0003 841 376 | MARQ
$26 | 6450,441 . G ’ 841 396 MARQ S 53 | 6450,0003 851 376 MARQ
S 5k | 6450,0003 841 376 MARQ
- . Schaltteilliste LT Consisrs
06 Schiumberger MeRgerate GmbH EL. PARTS LIST N
bl Ingolstadter StraBe 67 a Benennung N - oF ¢
04 8000 Miinchen 46 DESCRIPTION Bestickte Leiterplatte - J
o3 17088,164 9.11.87] Mo, Typ: SWITCH CONTROL SHEETS
02 ;ngM 3‘{5‘\23 DH Tag Name Bezeichnung Blatt Nr
o | 7088.93| 13.7.87 Staff oATe “} e 361 421 Sa SHEETNe
- eschr (¢ 77§ Moras
Aus- Z?S?;u]? 9.2‘87 Kr. :earb '7. 6 Or;l g:snéwsiz:[:p;:cmm 22/ 031 S o
.ZQTE MODi:I’C. NO DT:YQE :::Z gepr S &[ Gerat: 4031

Niase Zeichnung ist unser Eigentum. Vervielfaitigung. unbefugte Verwertung. Mitteilung an andere ist strafbar und schadenersatzpflichtig



1 2 3 4 5 6 7 8
Pos. Wert Bezeichnung Hersteller Pos Wert Bezeichnung Hersteller
Schiumberger Schlumberger

REF_NO VALUE PART. NO. MANUFACT | REF.NO VALUE PART NO MANUFACT
S 55 6450, 0003 841 376 MARQ S 82 | 6450,0003 841 376 NARQ
S 56 | 6450,0003 841 376 MARQ
S 60
S 61
§ 52 |  Sonderhihe 894 143 SCHL
S 63
S 64
S 65 St 74! 3428 - 3202 884 445 I M
S 70 | 6450,0003 841 376 MARQ
SN 6450,0003 841 376 MARQ
S 72 | 6450,0003 841 376 MARQ St 21 3429 - 2302 864 447 M
S 73 | 6450,0003 841 376 MARQ
S 74 | 6450,0003 841 376 MARQ
S 75 | 6450,0003 847 376 MARQ
ST6 | 6450,0003 841 376 MARQ
S 30 | 6450,0003 841 376 MARQ
S 1 | 6450,0003 841 376 MARQ ‘

u ) Schaltteilliste a7 conmrs
06 Schiumberger MeBgerate GmbH EL PARTS LIST e

08 Ingolstadter StraBe 67 a Benennung - - ofF §
04 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte

— Typ: SHITCH CONTROL SrEE TS

01 DT:EE :::: g;g?ﬁ;}g;iv 361 427 Sa :l:gngo
- 17088,18 19,2,87 | Kr, [oesch | 8.7.86 | Morasch —" - 6
;::; ‘"";":""“9 res Name 7527 /A | see CIRCUIT DIAGRAM 221 031 5
ISSUE _|MODIFIC. NO DATE NAME | 987 ‘_5{ Gerat: 4031

Diese Zeichnung ist unser Eigentum. Vervielfiltigung. unbefugte Verwertung, Mitteilung an andere ist stratbar und schadenaersatzpflichtia



1 2 3 4 5 8 7 B
Pos. Wert Bezeichnung Herstetler Pos. Wert Bezeichnung Herstelier
REF. NO. VALUE i MANUFACT | REF. NO. VALUE S amberger MANUFACT
C 22 10 of 3101 50V- 813 115 STET
Bu 75 in K75 C23 | 10aF 4168 50V~ 813 115 STET
Bu 81 in K 81 C2: | 10nF #1028 50V- 813 115 STET
C25 | 100 aF 4 10 Z 50 V- §13 121 ROD
C 2 LS 160 50V~ 813 115 STET
C27 | 100 nF & 10 £ 50 V- §13 121 ROD
C2 10 nf _+_101 50V- 813 115 STET
C2 10 oF ¢ 10 50v- 813 115 STET
C3 10 nF & 100 50V~ 813 115 STET
€ 32 10 nF &101 50V~ 813 115 STET
€3 10 nf _0_101 50V 813 115 STET
€15 10 nF 10¢ 50V~ 813 115 STET
C16 | 10nF 108 50V- 813 115 STET
c17 | 20F 25250V 813 070 SIE
c2 1nF 10 S0V- 813 115 STET
o . Schaltteilliste UST ConeTs
06 Schlumberger MeBgerite GmbH EL. PARTS LIST w2
05 Ingolstédter StraBe 67 a Benennung N . OF
04 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte
o Typs Switch interface s
02 Tag Name Bezeichnung Blatt Nr
o [7088 55 M58 46 | oate NAME i::l:mhgrger 361 422 Sa SHEET NO
— |CodP 6§ 3.12.88 geschr ietri 1
Tt R
I:HS':JEE MODl:'C. NO D:TgE N::: geor Gerat: 4031
Diese Z g ist unser Eig er unbefugte Verwertung. Mitteilung an andere ist strafbar und schadenersatzpflichtig




1 2 3 4 5 L 7 8
Pos Wert Bezeichnung Hersteller Pos Wert Bezeichnung Hersteller
Schiumberger ° Schiumberger ©
REF.NO VALUE PART.NO. MANUFACT | REF.NO. VALUE PART NO MANUFACT
015 CD.40 106 B 834 374 NAT
D16 T4 HCT 132 P 834 459 VAL ls 2 SM 2 855 005 SONTT
R1 | 100k +1% 802 061 RGD
D21 CD 40174 B 834 392 RCA R 2 100k ¢ 1 1 802 661 ROD
D22 | CD 40106 B 834 374 NAT R3 | 100k £1% 802 061 ROD
D23 €D 4024 8 834 395 RCA R &4 100 k@ + 1 q 802 061 R0
D 24 CD 4556 B 834 348 RCA
b 25 CD 4538 BE 834 322 RCA
D 26 CD 4044 B 834 386 RCA
St 79 3408-2302 884 441 3N
D3N SN 74 C 374 N 834 330 TEX
D 32 €0 4013 B 834 685 RCA
D3 SN 74 C 244 B 834 373 TEX
K75 Kabelbaum 384 Th4 SCHL
K 81 Kabelbaum 384 T4b SCHL
Z . Schaltteilliste DST ConsisTs
:: sc':'"mll"’::: M;;Bqasrat:;imbhl EL. PARTS LIST
” 08000 Manchan 46 | ossomemon  Bestiickte Leiterplatte 2
03 Typ: Switch Interface s
02 Tag Name Bezeichnung Blatt Nr
01 08855 | 11.5.87 w 1986 DATE NAME ::;l;m:‘b;wev 361 422 Sa SHEET NO
— |eoptssl 3.17. 46 gesche | 4,7.80 | Dielrich Hm;‘ poe—
::;. A"d":'"'g' Tao Name 125570 (A _— | sEE crcuiT biacram 227 031 S 2
ISSUE | MODIFIC. NO DATE NAME | 9¢Pr q Gerit: 4031

Diese Zeich ist unser E t! Ver befugte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpflichtig

PR——



The duplex FM demodulator is a broadband receiver in the frequency range 27
through 1000 MHz, containing synthesizer, mixer and IF conditioning.

The LO signal is generated by a synthesizer. Its reference frequency is
produced by the 10-MHz crystal of the 4031 and divided by two (D1/361 440).
The dividers of the PLL circuit (D1/361 383) are set by the slave computer.
The processor also selects one of the two oscillators, which together cover
a frequency range of 72 to 96 MHz. The VCO signal is fed via a buffer
amplifier (T2) and the divider D2 to the PLL integrated circuit D1.

The VCO signal goes by way of the motherboard (361 440) to the multiplier
(361 464). First it is divided by eight (D1, D2) and the resulting 9-12 MHz
is fed to the step-recovery diode Gll via the low-impedance emitter
follower Tl. Here a frequency spectrum is produced that covers the entire
frequency range and serves the mixer as an LO signal.

The intermediate frequency produced in the diode mixer (Gl12-Gl6) from the
LO signal and the RF signal (from 361 470) on socket Bu58 is transferred
via an impedance transformer T2 to the IF filter (L5-L8) and the IF
amplifier (T3). The IF signal is output via switch D3 to the IF line in the
duplex mode.

ot B8O HEE

~ Fodif 0
Ref.No. 229 033 F Sub Duplex FM Demodulator Date _£3.s2.4%
Type 4031 Unit Sheet 1/1

Schlumberger

Functional Description
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Adjustment and Test Procedure

Schlumberger
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Adjustment and Test Procedure

Schiumberger
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Schnitt A-A

X X K AXNXEIIXXXIXXX XX XX
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weich gelotet

Reflow gelotet
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1 2 3 4 s e 7 8
Pos. Wert Bezeichnung Herstelter Pos. Wert Bezeichnung Hersteler
REF.NO VALUE S:f:::\b':rogel MANUFACT REF.NO VALUE 5(:::::0::0’ MANUFACY
Bestiickte Leiterplattp
T |PRINTED CIRCUIT BOARD 561 385 SCHL
hierzu
see 361 383 Sa
Bestiickte Leiterplatte
" |PRINTED CIRCUIT BOARD 361 ko SCHL
hierzu 361 440 Sa
see
Bestiickte Leiterplatte
1
PRINTED CIRCUIT BOARD 361 4ok SCHL
hierzu 361 464 Sa
see
Bestiickte Leiterplatt
T |PRINTED CIRCUIT BOARD 361 482 SCHL
hierzu 361 482 Sa
see
HF-Kabel
J H
K58 for chnLe 382 42k SCHL
07 HTH Liste bestent
. chaltteillist
06 Schlumberger MeRgerite GmbH S EL. PARTS LIST e Kot consisTs
s Ingolstadter StraBe 67 a Benennung - oF
o 8000 Miinchen 46 prscRIPTION DUPLEX METER oot 1]
03 SHEETS‘
2 Tag Name Bezeichnung 8latt Nr
01 1988 DATE NAME 2:::":)09190! 229 033 Sa SHEET NO
= BOU.L3 1235.¢8 |Shlf. [ower [2.5. [ Staffler | 1
:::e And'-:'ﬂi“ln Tag Name bearb. /‘ - SEE CIRCUIT DIAGRAM 229 033 S
ISSUE_|MODIFIC. N0 | DATE NAME | gepr. & Gerdt: 4031

Diese Zeichnung ist unser Eigentum Vervieltaltigung. unbefugte Verwertung. Mitteilung an andere 1st strafbar und schadenersatzpflichtig




1 2 3 4 5 6 4 8
Pos. Wert Bezeichnung Herstelier Pos Wert Bezeichnung Herstelier
Schiumberger Schiumberger
REF. NO. VALUE PART. NO, MANUFACT REF. NO. VALUE PART. NO. MANUFACT
2 10 nf & 10 150 V- 813 115 viT
C26 | 2y 420425V 814 077 R0
C21 | 100F £ 10750 V- 813 115 Vit
C28 | 100 wf -10 4100 £ 25 ¥- 814 066 R0D
C2 |41 pF g2 163 V- 810 512 RES
C3 |47 pF 22 263 V- 810 526 RES
Ch |47 pF g 2%63V- 810 526 RES
C5 |4TpF e 2%63V- 8§10 526 RES
C6 |47 pF g2%63V- 810 512 RES
C7 |41 pF £2%63V- 810 512 RES
CB8 |47 ofF 2763V 810 526 RES
€9 |[10nF 310 7%50 V- 813 115 VIT €36 | 10nF o 10 Z 50 V- 813 115 viT
C16 | 1nF £5%50 V- 813 066 SIE €37 | 100 nF & 10 % 50 V- 813 121 vi7
C11 10 nF o170 2 50 V- 813 115 vIT C38 | 22uf £ 20 125V 814 077 ROD
C12 |10 aF 10 % 50-V- 813 115 ViT C39 [ 10nF s 10 £ 50 V- 813 115 vIT
C40 | 10 nF & 10 Z 50 V- 813 115 vIiT
C16 | 22pF 20825V 814 077 RD
C17 |10 nf 5 107 50 V- 813 115 ViT
C 18 | 100 yf -104100 £ 25 V- | 874 066 ROD
u ) Schaltteilliste LiaT ConsrsTs
08 Schlumberger MeRgerite GmbH EL PARTS LIST .
05 Ingolstadter StraBe 67 a Benennung - . OF
04 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte
03 Typ: DUPLEX METER o rs
02 Tag Name Bezeichnung Blatt Nr
o1 DATE NAME Schiumberger 361 440 Sa SHEET NO
PART. NO.
= |Fefl11]| 714 .52 seschr 19.8.87 | Morageh p—
:::; ‘“d"::'""g . Y Name beard. A7 £, O} ", _] see crcuiT oingRam 229 033 3 1
issuE_|mopiFic.no | paTe NAME | 9°Pr- /(P]/ Gerat: 4121

Diese Zeichnuna ist

neer Finentum Vervielfiltiouna nnhefuote Verwertuna Mitteiliing an anders iet

cteathar

nnd srhadenereatraflichtin




1 2 3 4 s ] 7 8
Pos. Wert Bezeichnung Herstoher Pos. Wert m Herstetler
REF. NO. VALUE PART. NO’,“ MANUFACT REF.NO. VALUE PART. NOW MANUFACT
D1 | SN741LS 74 N 834 626 TEX
R 13 10 kQ:_11 802 049 ROD
R 14 10 K2 41 )4 802 049 R0
St 50 | 100 - 632 - 053 884 508 PAN
L& Talg 57 821 054 GO
L7 6,8 uH & 10% 821 016 GON | T1 BC 550 B 832 127 SIE
R1 090 805 050 POL
R2 09 805 050 POL
R 2 09 805 050 POL
RS 0Q 805 050 POL
R7 2, kQ & 1 p 4 802 054 RO
RS 2,74 kQ & 1 y A 802 042 RO
R9 1,21 k2 ¢ 1 1 802 038 ROD
R10 | 100 Q41 y4 802 025 RUD
R 1,5k ¢ 1% 802 039 ROD
z . Schaltteilliste ST CongrsTs
o6 Schlumberger MeRgerite GmbH EL. PARTS LIST "
s Ingoistadter StraBe 67 a Benennung OF
04 8000 Miinchen 46 DESCRIPTION Bestickte Leiterplatte 2
03 Typ:  DUPLEX METER s
o2 Tag Name Bezeichnung Blatt Nr.
o [%088.8 | 1.2.83] Steff oae NAME Schlumbarger 361 440 Sa SHEET No
— ? 0f&144 778, geschr 5’8‘87 Horas h ierzu Schaitplan
:::; ‘""::1""9' T.;L% W i 77.8. 87 g 7 255 m:cun DIAGRAM 229 0335 2
ISSUE | MODIFIC. NO DATE NAME | 9¢pr. 4(} Gerdt: 4031

Diese Zei g ist unser Ei Vervi i . gte Verwertung, Mitteilung an andere ist stratbar und schadenersatzpflichtig




~——

" ” s . s . ; e
e — e P Bt e P
C1 |100nF 410 % 50 V- 813 375 vIT
C2 |[100uF 4 20%6,3V- 814 394 R0
C3 [10nF 410250 V- 813 332 it |c30 6,8 nF ¢ 5250 V- 813 257 viT
C4 [100nfF 4 10 & 50 V- 813 375 AL 15 pF 4 5% 50 V- 813 225 Vit
C5 |10 420416 V- 814 382 R0 [C32 15 oF 3 5250 V- 813 225 It
C6 |[10nFs 10%50V- 813 332 VIT €33 | 100 nF 410% 50 V- 813 375 Vit
C7 |100 4F 4 20%6,3V- 814 394 RID  |C 34 6,8 nf & 5 %50 V- 813 257 it
€35 | 2,70F 35450 V- 813 252 viT
C36 | 6,8nF 45250V- 813 257 VT
C10 | 100 nF 4 10 % 50 V- 813 375 it e 3 3,9nF £ 5250 V- 813 254 VIT
C1 | 10nF ¢10Z 50 V- 813 332 ViT |38 &7 0F ¢ 5%50 Ve 813 255 viT
C12 | 100 nF 4 10 Z 50 V- 813 375 It e 3 10 4F 3 20216 V- 814 382 RGO
C13 | 100 nF 3 10 % 50 V- 813 375 VIT  |C40 | 100 nF 4 10 % 50 V- 813 375 Vit
C14 | 100 uF 4 20%6,3V- 814 394 RD  c 41 100 nf 4 10 £ 50 V= 813 375 vIT
C15 | 100 nF 4 10 % 50 V- 813 375 VIT  |C42 | 100 nF 4+ 10 %50 V- 813 375 VIt
C16 | 1,50F & 5%50V- 813 249 T [c 43 100 nF 4 10 £ 50 V- 813 375 it
C bk 100 nF 4 10 £ 50 V- 813 375 vIT
D1 NTF 74D 834 478 VAL
C20| 1,5nF 4 5250V 813 249 it (o2 PC T4 HCT 74 T 834 433 VAL
C2 | 1,2n0F 4 5250 V- 813 248 Vit |03 DG 211 CY 834 471 SILL
C22| 100 nF 4 10 % 50 V- 813 375 viT
C23| 68pFe5% 50V 813 233 vIiT |61 MA 44669-287 830 518 M/
C26 | 100 uF 4 207 6,3V 814 394 1)
C25| 6,8naF45% 50V~ 813 257 VIt
C26 | 1500F 4 5% 50 V- 813 237 VIT |61 4 hpa 2826 893 020 HEW
€27 | 3,9nF ¢ 5450 V- 813 294 VIT |6t 5 hpa 2826 893 020 HEW
: Schlumberger MeBgerate GmbH SEP ?,'\ETeSI!_I:sSTte fj o
- 000 Marema 72 | vommion  Bestickte Leiterplatte -
o2 |7088,154 23,1080 K, Typ: MULTIPLIER s
°2  |7088,143 29,9.87 [Staff Tag Name Bezeichaung Bann
° | 7088,14] 28,987 Staff oare NAME e 361 464 Sa
e edlt 498y pf e | WS Merasch oo 29 033 5 1
il 7 AN CTR YV % o/ |see Gincur Gncrs
issUe _|mooic.no| oare | nawe [ oeor /" ALy |cemt: 107

Diese Z:

ist unser E

Vervi

. unbefugte Verwertung. Mitteilung an andere ist strafbar und schadenersatzpflichtig




1 2 3 4 5 6 7 8
Pos. Wert Bezeichaung Horateller Pos. Wert Bezeichnung Herstoter
Schiumberger Schiumberger
REF. NO VALUE PART. NO, MANUFACT REF.NO. VALUE PART. NO. MANUFACT
G1 6 | hpa 2826 893 020 HEW R 16 330 21 804 T19 VAL
G 7 | hpa 2826 893 020 W R 17 3300321 804 731 VAL
R 18 1,2kQe2% 804 738 VAL
L1 | 2uae152 821 318 SIE [R19 5,6k 2% 804 746 VAL
L2 | 2pHst52 821 318 SIE |R20 560 Q422 804 734 VAL
L3 | 33nH £10% 821 209 STET  |R 21 0Qs2% 804 713 VAL
Lé | L,us5% 821 228 STET
LS | 2uHe5% 821 318 SIE |T1 BFQ 19 P 832 290 SIE
L6 | Ubertrager 390 048 SCHL [T 2 MM BF 4860 832 434 no1
L7 | 2pia15% 821 318 SIE T3 BFS 19 832 286 VAL
L8 | 2uig15% 821 318 SIE
R1 | 100g2% 804 713 VAL
R2 | 10kege2% 804 749 VAL
R3 | 100 422 804 713 VAL
R4 11200 2217 804 726 VAL
RS | 3900422 804 732 VAL
R6 | 3300 424 804 731 VAL
R7 [1200 g2% 804 726 VAL
R10 | 470 ¢2% 804 721 VAL
R11| 470 221 804 721 VAL
R12 | 4710 4212 804 721 VAL
R13 | 5,6kQ 421 804 746 VAL
R4 | 5,6k 2% 804 746 VAL
R15| 4700 +2% 804 733 VAL
i . Schaltteilliste ST conaisTs
08 Schlumberger MeRgerate GmbH EL. PARTS LIST .
05 Ingolstadter StraBe 67 a Benonnang - . oF 2
04 8000 Miinchen 46 DESCRIPTION BestuckfeT L;:"ﬁrp]atte .
o [8088,3% |8,3,88 | Kr. Typ: MULTIPL eeers
oz [7088,17123,11.87 Di T e . Biatt N
*_ |7088,147| 28.9.87 | Staff NAuE Senumberger 361 464 Sa SHeET Mo
= (7094133 4.9.02) #% |ome 10,887 Morasch  |—— )
:::e And.:’ﬁmlq - /Nm bearb 4 7(} / SEE CIRCUIT DIAGRAM 229 033 S
ISSUE | MODIFIC. NO. DATE NAME | 9¢pr [ é' Gerat: ‘4031

Ninge Zeichnuna ist inser Figentuym

Verwertung, Mitteil

an andere ist strafbar und schadenersatzptlichtig




1 2 3 4 s 6 7 8
Pos. Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Hersteller
Schiumberger Schiumberger
REF.NO. VALUE PART. NO, MANUFACT REF. NO. VALUE PART. NO. MANUFACT
C24 | 100nF 410 %50 V- 813 332 vIT
C25 | &7 pF £5%250 V- 813 231 viT
C26 | 68 pF £57%50v- 813 233 viT
C271 | 41y 220116 V- 814 386 RD
C1 4T uF 20 % 16 v- 814 386 ROD
€2 | 100F $10%50 V- 813 332 VT
€3 | 10nFe0%50V- 813 332 T ] c30 | 1uF 4202196 v 814 386 R0
C4 10 nf 4+ 10 £ 50 V- 813 332 VIT C3 | 100 £ 10250 v- 813 332 viT
€y 10 nF 4 10 £ 50 v 813 332 vIT C32 ) 47pF £5250 v 813 2% viT
Cé6 10 F 4 10 2 50 Ve 813 332 viT C33] 68pF £ 5250 V- 813 233 viT
C7 10 nF & 10 £ 50 V- 813 332 VIT C3% | 10nF £ 170 %50 v 813 332 Vit
C8 | 47pF4 5S%50V- 813 231 YT £ c35 | 10nf 4102500V 813 332 T
(] b7 oF & 5250 V- 813 23 Tonr C36 | 10 nf 210750 V- 813 332 W viT
€10 | 10nF £ 10750 v 813 332 viT
C1 | 10nF 210250 v- 813 332 vIT
C12 | 47 oF 220750 v 813 3N vIT
C13 ) 47 uF 4 20216 V- 814 386 ROD | 611 | 88204 830 612 TELE
CH¥ | 1nF 25750V 813 247 viT Gl 2| BB 204 830 612 TELE
C15 | 1nF 4 5250V- 813 247 viT 613 | BB 204 830 612 TELE
| = L S
CT6 110 of 4 5250 Ve 813 223 viT G & | BB 204 830 612 TELE
- ] | — ]
615 BB 204 830 612 TELE
e - ]
C18 | 47 pf 5% 50 V- 813 231 viT Gl 6 | BB 204 830 612 TELE
| = | ] .
C19 | &7 oF £5%50v. 813 231 VIt G1 7| B8 204 830 612 TELE
L = - ]
C20 |10 pF & 5250 Ve 813 223 VIT | 618 BB 204 830 612 TELE
C21 |10 oF £ 5750V 813 223 Vit 61 9| BB 204 830 612 TELE
47 uF 2 20 16 V- 814 386 R0D 61 10 BB 204 830 612 TELE
C23 |47 20216 v 814 386 ROD 61 11| 88 204 830 612 TELE
20 R ] Schaltteilliste (2 s
06 Schlumberger MeBgerite GmbH EL. PARTS LIST n
05 Ingolstadter StraBe 67 a Benennung OF 2
04 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte o
o3 Typ: Oszillator SHeETs
02 8088.20‘: 27.10.8 Yo. Tag Name Bezeichnung Blatt Nr
01 3098.161, 1 ’ 99 ‘C/m(f DATE NAME ::;:m:gvger 361 482 Sa SHEET NO.
- |7088,179 [15.12.87 Mo, | gescr 30,11.87 Morasch -~ : P 1
::; ‘"d»'yi"lq T;q Name bearb ] ~ seeélélngull;poav:(:mm 229 033 S /229 061
ISSUE IMODIFIC. NO.{  DATE NAME | 9epr. Gerat: 4031 [ 4040

Diese Zeichnung ist unser Ei . Vervi i 'g. unbefug Verwertung, Mitteilung an andere ist strafbar und schadenevsatxnﬂichﬁg,

ﬁﬂgﬁ Erich Feucht, Minchen 10 6397 80



1 2 3 4 5 8 7 8
Pos. Wert Bezeichaung Heratetler Pos Wort Bezeichnung Herstetier
Schiumberger Schiumberger
REF. NO. VALUE PART. NO, manuracT | Ref. NO. VALUE PART. NO. MANUFACT
61 12 | BB 204 830 612 TELE | R15 | 4,7kee21% 804 745 VAL
61 13 | BB 204 830 612 TELE | R16 | 4,7kQe2% 804 745 VAL
G 14 | 88 204 830 612 TELE [ R17 | 1000422 804 725 VAL
L1 100uH £ 152 821 322 SIE R20 | 220042% 804 729 VAL
L2 | 1200 nH + 5% 821 228 STET | R21 | 47004 2% 804 733 VAL
L3 1200 nH + 5 % 821 228 STET [ R22 | 10002427 804 725 VAL
L4 3,5 Wind, 821 921 MO R23 | 2004 2% 804 729 VAL
L5 | 4,5 Wind, 821 922 MO | R2 | 4700427 804 733 VAL
L6 100 K2 5% 821 215 STET [ R25 | 22kQe 2% 804 753 VAL
R26 | 2kRa23 804 753 VAL
R21T | 2kpge28 804 753 VAL
R1 | 5600422 804 734 VAL [ R28 | 2KkRs2% 804 753 VAL
R2 |50Qs2% 804 734 VAL
R3 [4,7keg2% 804 745 VAL
R4 | 4,7k0s21 804 745 VAL
RS (3300427 804 731 VAL
R6 Bes2d 804 719 VAL T1 BFR 93 A 832 287 VAL
RT [1kQs2% 804 737 VAL | T2 | BFRY3A 832 287 VAL
13 BFR 93 A 832 287 VAL
T4 BFR 93 A 832 287 VAL
R10 |1kRse2 804 737 VAL 15 BC 850 8 832 284 VAL
R11 33042% 804 719 VAL T6 BC 850 B 832 284 VAL
R12 | 3300428 804 731 VAL
RI13 1 4,7kRs2% 804 745 VAL
R4 |4,7kes2% 804 745 VAL
= . Schaltteilliste LiST conpisTs
06 Schlumberger MeRgerite GmbH EL. PARTS LIST .
o ingolstadter StraBe 67 a Benennung oF 2
04 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte
03 Typ: Oszillator .t
02 8038.200 27.1O¢88 MC. Tag Name Bezeichnung Blatt Nr
' 13088.27017.2.88 Mo. oATe NAME Schumberger 361 482 Sa S"EE*Z""
- |7088.179 | 45.12.87 Mo. | gescnr 30,11.87 Morasc: ——
N 1/, | set cmcun omcean 229 033 'S / 229 061
ISSUE_|MODIFIC.NO.|  DATE | Name | gepr Geréit: 4031 [ 4040

Diese 2

g ist unser Vervi
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Erich Feucht, Minchen
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1 2 3 4 5 6 7 8
Pos, Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Hersteller
Schiumberger Schiumberger
REF. NO VALUE PART. NO, MANUFACT REF. NO. VALUE PART. NO MANUFACT
A1 LF 35 N 834 059 NS 615 | 1N 4148 830 240 1T
C1 | 1uF+20Z50V- 814 070 MATSU | L1 | 1aH 453 821 054 DELE
C2 | 100nF ¢ 108 50 V- 813 121 STET
C3 |10 wF 4208 25V- 814 076 MATSU [ R | 681 @ .1% 802 035 ROD
C4 2,2 uF » 208 50 V- 814 072 MATSU | R 2 1,5 k@ ¢1% 802 039 R{D
€5 100 nf 5 16 50 V- 813 121 STET R3 15 Q@ 11 802 051 RlD
Ra 110 k@ 1% 802 049 ROD
RS 475k 1% 802 045 ROD
R LT5kd 1% 802 045 RUD
C10 |1 nFse5% 50 V- 813 066 VAL
C1 |1 aFge5% 50V 813 066 VAL
C12 | 4,70F £ 5% 50 V- 813 074 VAL R10 | 4,75k 4+ 1% 802 045 ROD
C13 [ &7nF 5% 50 V- 813 074 VAL R1T | 4,75k +1% 802 045 ROO
C1 | 10 nF -20+100% 63 V- 810 593 STET R12 | 332 k@ 4132 802 067 R{D
C15 [ 10 nf -20+100% 63 V- 810 593 STET RI13 120 k@ 108 807 615 BOURN
C16 | 470 nF & 10 50 V- 813 125 STET R34 | 332 k@ 4112 802 067 ROD
C17 | 47 of 4 10 50 V- 813 119 STET R15 1 100 ko 412 802 061 ROD
R16 | 1,5 k@ 4+ 1% 802 039 RO0
D1 MC 145 158 -1 834 408 MOTO RIT | 3,92k0 +1% 802 044 RD
D2 MC 12 013 P 834 385 MOTO
Gl 1 1N 4148 830 240 T R20 | 1 k@ +17%2 802 037 ROO
G1 2 | 5082 - 4480 rot 830 541 HP R21 100 Q@ 41¢ 802 025 ROD
Gl 3 | 1N 4143 830 240 1
G1 4 | 1N 448 830 240 17 1 BC 560 8 832 128 SIE
" ] Schaltteilliste st Consrers
o6 Schlumberger MeRgerite GmbH EL. PARTS LIST "
o8 Ingolstadter StraBe 67a Benennung - - oF 1
O JE05.2000127.10.%81 Mg 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte
o |5025,86[16.10.85] Kr. PRINTED CIRCUIT BOARD aeers
02 5025.76(12.8.85 Heio Tag Name Bezeichnung Blatt Nr
o |5025,53] 2.7.85 | Ke. 1985 | oate NAME Ps:;-:n::;rqer 361 383 Sa SHEET NO
sescr 114,685 Kr, = 1
Aus- | And-Mittig. bearb / SEE CIRCUIT DIAGRAM 223 051/051 S / 225 033§
gabe Nr. Tag Name ‘/ -
ISSUE_{MODIFIC.NO.|  DATE NAME | 9eor C@ Gerat: 4040 | 4031

Diese Zeichnung ist unser Eigentum Vervielfattigung, unbefugte Verwertung Mitteilung an andere ist strafbar und schadenersatzpftichtig




The RF power meter consists of a primary guide with two coaxial output
couplings. One output coupling conducts part of the RF to the duplex stage.
Via the other output coupling part of the RF goes to the electronics of the
measuring head. The frequency rectified by Gl1 is boosted by a temperature-
compensated amplifier and fed via another amplifier to the output, where a
DC voltage proportional to the RF voltage finally appears.

~ Hff 2R
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Hierzu Bauteilklebemaske
461 424 05
F
3
:
428 261 (4x)
b 428 260
B D
786 021 (3x)
1 i
J |
a c
o 4
B
> = KontrolimaB ‘
0 b e 1 | schiumberger MeBgerite Gmb
: |whu.‘:n
o = +02|4:1 - , A
= < Bestuckte Leiterplatte
04 30505 Typ: RF-DETEKTOR '
o3 ol — ‘
o1 L 361 424
— e em o P,y Fren




1 2 3 4 5 (] 7 8
Pos Wert Bezeichnung Herstelier Pos. Wert Bezeichnung Hersteller
REF. NO VALUE S:::?b;'ow MANUFACT REF. NO. VALUE 5(::::5;':0' MANUFACT
R1 000212 802 352 VAL
R2 00021¢ 802 352 VAL
1 Bestickte Leiterplatte | 361 424 SCHL
S 1 848 006 Eberle
hierzy 361 424 Sa Typ 3106
B1 Démpfungsglied 897 012 SCHL
St 45 in B1 897 012
Bu 43199 24 16 - 00 886 326 SPINN
Bu 45|99 24 17 886 026 SPINN
Bu 46 | in 81
Bu 48|22 SMA - 50 -0 - 3 886 295 SUHN
Df 1 | 2x800 pF -20+50 % 816 044 CRL
Df 2 | 2x800 pF -20450 816 044 CRL
Df 3 | 2x800 pF -20+50 € 816 044 CRL
K 71 | Kabelbaum 384 741 SCHL
(74 MIN Liste besteht
05 Schlumberger MeRgerate GmbH Scé??igres"!:;te HoT consisTs
% Ingolstadter StraBe 67 a Benennung . g‘?
04 8000 Miinchen 46 DESCRIPTION RF - POWER METER g1
% _18088.220 1.12.88 Sta SHEETS
02 1F08%.119 [15.42 €% M Tag Name Bezeichnung Blatt N
o 17088.27 | 4,3,87 | Mo, [1986 | ore nave Ao 229031 Sa SHEET NO
~- |9088.25 [25.2.8% | Sk [aeser |23.5.55 | [oonen . 1
Hierzu Schattptan
Aus- | And -Mittig. bearb 272 o o~ | SEE crcuiT DiacrAM 229 031 S
gabe Nr. Tag Name o
Ssue_jmooiric No|  oaTe | nawe | geor 1LE Gerat: 4031
Diese Zei g ist unser Ei t Vervi gte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpfiichtig




1 2 3 4 5 6 7 8
Pos Wert 3‘““‘"“:: Herstefior Pos. Wert :;::::“: Herstetier
REF. NO. VALUE PART. NO, MANUFACT REF. NO. VALUE PART. NO. MANUFACT
A1 | NES5120 834 207 VAL | 619 | HSMS 28118 1 830 551 HP
R1 | 68 2 £21 804 723 VAL
c1 0,3...1,2 pF 817 070 TECKE| R2 [100 Q 42% 804 725 VAL
c2 39pF £5% 813 230 VAL | R3 | 100 k@ £2% 804 761 VAL
R& | 8,2kQ 221 804 748 VAL
Ch |20 pF 45%50V- 813 239 VAL [ R5 | 1,8M0 2% 804 776 VAL
C5 |209F 352450 V- 813 239 VAL | R6 | 27 k@ 421% 804 754 VAL
Cé Tnf 25550V 813 247 VAL | R7 | 120 k@ 32% 804 762 VAL
c7 10 nF 410 %50 V- 813 332 VAL
C10 | 10nF 410 %50 V- 813 332 VAL | R11| 22ke 427 804 753 VAL
C11 | 10nF £10%50 V- 813 332 VAL | R12[1,2M0 427 804 774 VAL
R13| 5600 +2% 804 734 VAL
R4 | 1kR 425 807 737 BOU
R15 1 4,7k0s28 804 745 VAL
R16 | 68 Q422 804 723 VAL
611 | HS MS 281181 830 551 HP
612 | HS MS 2811 B 1 830 551 HP R18 | 5 kRge25% 807 739 BOU
G1 3 | BAS 16 830 552 VAL | R19 | 3,3k0 2% 804 743 VAL
Gl 4 | HSMS 281181 830 551 HP
G15 | BAS 16 830 552 VAL
z . Schaltteilliste UsT conreTs
% Schiumberger MeRgerite GmbH EL. PARTS LIST aus
os Ingolstadter StraBe 67a  |ommms or 1
o 8000 Minchen 46 DESCRIPTION Bestiickte Leiterplatte st
03 808879 |15.5.88 | £, Typ: RF-DETECTOR SHEETS
02 7088.163 5.11.8' Di 1986 Tag Name Bezeichnung Blatt Nr.
o | 6088.59 [22,11,86] Staff oare NavE Schiumberger 361 424 Sa SreeTNe
- ‘a?’[z 1445& (‘/ geschr 15.7.86 Dietrich e i —
Aus- 1 And.-Mittig. bearb J o se.sxzncwr DIAGRAM 229 031 S 1
gabe Nr. Tag Name
LISSUE_[MODIFIC.NO.| __DATE NAME | 9opr. A~ Gerat: 4U3]

Diese Zeich ist unser Ei Vervi

Verwertung, Mitteilung an andere ist stratbar und schadenersatzpflichtig.




The IF unit can roughly be divided up into: AM demodulator, FM demodulator,
AF section, squelch, IF counter and digital controller.

1. AM demodulator

The IF signal is preset to levels between -5 and -15 dBm with the aid of
the attenuator and preamplifiers. In this way the necessary dynamic range
of the AM detector is limited to 10 dB. The AM detector is based on the
principle of an envelope demodulator and is implemented with an LM 318. The
Schottky dual diode BAS 7004 represents the rectifier. In demodulation
there is approximately the same load on the positive and negative envelope,
which prevents nonlinear distortion. In the region of the threshold voltage
of the Schottky diode the op-amp sees no feedback, sets its gain from a
factor of 1.25 to 10° and bridges the threshold-voltage interval with its
inherent speed. For this reason the threshold voltage of the Schottky diode
reduces from 0.4 V to virtually 0.0 V. With the voltage divider based on
R87 the change in amplification is compensated by spread between the units
of the entire AM demodulator including the AF section. This precise level
adjustment means that even very low power could be measured by way of the
AM branch.

2. FM demodulator

2.1 FM broadband

The IF signal can be processed broadband, ie 450 + 30 kHz, with an input
level on the IF unit of 0 to -40 dBm. The 40-dB dynamic range is produced
by the preamplifier and the voltage comparator, which converts the IF
signal to TTL levels. The signal conditioned in this way is fed as an input
to the FM discriminator. The switching threshold of the voltage comparator
is fixed. The FM discriminator works as a count discriminator. This has a
linear characteristic, therefore the frequency/voltage conversion is
linear. To make the monoflop independent of thermal effects, its supply
voltage is generated separately by a stabilizer circuit. The pulse width is
set to approx. 1.3 pus (0.1 ps) by an RC network. The following pulse
amplifier produces better temperature stability and greater sensitivity in
the FM discriminator.

- doff .30
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A DC voltage is produced for an unmodulated carrier frequency of 450 kHz on
the following lowpass filter, this appearing as 0 V because of the
compensation voltage of the DAC. Intermediate frequencies < 450 kHz appear
at the AF output as positive voltage and those > 450 kHz as negative
voltage with sensitivity of 200 mV/kHz. In the AF filter not only the
voltage pulses of the monoflop are integrated, the carrier component
(usually 450 kHz) is also filtered out of the AF. The frequency offset of
the synthesizer in duplex mode is compensated by a D/A converter. The
setting accuracy of the synthesizer is +32 kHz. The expected offset of the
synthesizer is calculated in advance by the pP and preset by the DAC.
Voltage transients of the AF output are avoided with the aid of the
squelch. While the DAC is presetting, there is no input signal on the IF
unit and so the squelch disables the output. The DAC can alter the offset
in 333 Hz (*10Z) per increment. This accuracy is produced by the two
reference sources D5 and D6, which define the control-voltage range
precisely to #42.5 kHz with the aid of the two spindle trimmers R125 and
R126. The following op-amp serves as a current/voltage converter and is
configured as an inverting amplifier. The output of the op-amp is a voltage
value with which the DC voltage of the discriminator can be compensated to
zero.

2.2 FM narrowband

The signal path and working of the circuit are the same for FM broadband
and FM narrowband, with the exception of the interconnection of a two-stage
40-dB amplifier with ceramic filter in the input. This improves the
sensitivity and selectivity of the squelch and of the IF offset counter by
40 dB.

2.3 oM

In phase modulation the IF signal is fed through the entire FM
discriminator and the AF filter as for FM. For phase modulation a
deemphasis is necessary however. For this purpose an active highpass filter
consisting of A16 and A21 is interconnected after the AF amplifier.

- fo 78 3o
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3. Squelch

The squelch is derived from the IF signal level. The level is measured by a
voltage comparator with reference level. This reference level is set low-
impedance across R42 and R39. If the reference level is exceeded by the
signal level, voltage comparator A3 pulls its output Low, the following
integrator network discharges, the subsequent voltage comparator AS goes
High and thus disconnects the AF section from the output. To avoid any
flutter of the output switch for signal levels about the switching level,
switching hysteresis of approx. 4 dB is implemented with R100, R99 and R80.
The squelch has the same switching level for FM broadband and ®M. For AM
and FM narrowband the squelch is suppressed by the software.

4. AF section

4,1 AF filter

The AM and FM demodulators have a common AF section. This includes the AF

filter and the AF amplifier with output buffer. The AF filter is a three-

section lowpass filter (6th-order Chebyshev) with ripple of 0-20 kHz < 0.5
dB. Carrier suppression is usually > 60 dB.

4.2 AF amplifier

The AF amplifier with its variable gain between a factor of 14 and 15
increases the sensitivity of the discriminator to 200 mV/kHz. This is set
with trimming potentiometer R211. The conditioned AF is fed via output
switch D13 to output buffer A22 and as a TX demodulated signal to pin A27
of connector St64/Zi = 0 Q, and from there by way of the motherboard to the
AF detector.

5. IF counter

The IF counter is fed with the TTL signal of the limiter amplifier. The
final count is made in the timer outside of the IF circuit board. The timer
can count maximally 100 kHz with sufficient accuracy, so the IF frequency
is divided by ten with D10-A and conducted via the selection logic D14-C,
D14-B and D14-A as IF frequency or the IF offset frequency as IF count
signal via pin Al2 to the timer.

Yy

Ref.No. 229 032 F Sub IF Stage Date o5.v. &

Type 4031 Unit Sheet 3/9

Functional Description




The IF offset frequency must satisfy a requirement for 1 Hz accuracy,
whereas 10 Hz accuracy is sufficient for the IF frequency. The 8 MHz/

600 mV  is converted to TTL levels with line receiver A6. Division of the
masterggrystal frequency 8 MHz by 16 produces a very accurate 500-kHz
signal that can be mixed with the IF frequency. Mixing on D15-C results in
a difference frequency, accurate to 1 Hz, between 20 and max. 80 kHz,
depending on the IF frequency, that is applied to the timer via the
selection logic. The mixer is followed by a bandpass filter to reject the
sum mixed frequency. If the IF counter is operated as an RF counter, a
frequency between 7.3 and 245 kHz will appear on IF count pin St64/Al2.

The TX offset is produced by dividing the very accurate 500 kHz by ten and
subsequent mixing with the IF offset frequency on D15-B. This results in a
difference frequency of 0-30 kHz, maximally 3 kHz being permitted by the
bandwidth limiting. This is again done by precisely scaled lowpass filters,
the sum mixed frequency being eliminated automatically. Monoflop D16-A
produces the necessary pulse slope so that signals of as little as 1 Hz can
be heard properly, as is necessary for very precise adjustments.

6. Digital controller

The IF unit is controlled entirely digitally by the pP. For this purpose
there is a slave device bus and an 8-bit data bus. Two bits of the SD bus
(A5, A6) are used for board addressing and four bits (A7, A8, A9, Al0) for
device addressing D23. D23 (1l-out-of-16 decoder) selects three addresses of
16 possible ones and provides the remaining 13 for the addressing of
options.

IF device addressing:

Slave device bus Device
CB2 MSB LSB
' XX110100 Latch for switching functions
{ XX110010 Latch for D/A converter
) XX110001 S8ignal for squelch and activation

of ident bits

The latches react active High and the signalling line active Low. The
following switching functions can be implemented with the data bus:

- fodf¥. 3o
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MSB D7 1/0

Dg 1/0
Dg 1/0
D, 1/o
D,y 1/o0
D, 1/0
D,y 1/o
Dy i/o

pulse (MSB).

IF offset/IF frequency applied to A,
AM/FM switchover

FM narrowband on/off

®M/FM switchover

Disable/enable squelch

Analyzer on/off

Analyzer filter 15 kHz/3 kHz bandwidth
FM broadband on/off

With the latch for the D/A converter it is possible to cover a range of 450
kHz +42.5 kHz with a stepping width of approx. 333 Hz.

The signalling line of the squelch can only be sampled during the address

MSB-1 and MSB-2 also function as ident bits, enabling the software to
detect the hardware modification status of the IF unit.

- & .30
Ref.No. 229 032 F Sub IF Stage Date p5 2. OF
Type 4031 Unit Sheet 5/9
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Analyzer

1. System description

IF CRT CONTROLLER MONITOR
17 | R
A
o peAK | s
A/D > -—
FILTER . DET. . J\
| |
3
o
a.
0SZ - COUNTER}>
for—fenp

A speciality of this spectrum analyzer is that the RF signal is down-
converted directly into the AF region. If the signal voltage of the
difference frequency ]fo - fsl is,within the passband of the low-

pass filter, the signal variable V, can be measured at its output and be
shown related to the frequency £, - £g1.

The peak detector forms the peak-voltage value Gs of the voltage Vg, which
is quantized by an 8-bit A/D converter and fed to the processor. In order
to achieve the required dynamic range of > 70 dB for the analyzer, despite
the low resolution of the converter (8 bits = maximum possible resolution
of 48 dB), the signal is divided into three dynamic ranges. Range x 1 2 0
dB, range x 10 £ -20 dB, range x 100 2 _40 dB. These ranges are sampled by
the A/D converter one after the other and quantized, the processor

providing for complete evaluation:

- selection of the momentarily required dynamic range,
- logarithmizing of the measured signal voltage,

- assignment of the signal frequency fs'

- display of the measured result on the screen.

- %d?. I3
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2, Circuit description of analyzer part of IF

The RF signal (St64, B15) down-converted to the AF range is fed via the
lowpass filters (15 kHz, 3 kHz) and D32 to three peak detectors. (The
filter bandwidth of the spectrum analyzer can be switched between 30 kHz
and 6 kHz.) Here the peak value of the signal is measured in three dynamic
ranges (x1, x10, x100).

The control logic, triggered by groups of three pulses from the CRT
controller, switches the peak values one after the other by means of switch
D33 to buffer A43 and then resets the three peak detectors. The voltage
following buffer A43 is measured by the A/D converter on the CRT controller
(always when the different peak values are applied).

A new group of three pulses initiates application of the next peak values.

Special features

Peak detectors

The three peak detectors are entirely identical in design. Each consists of
a detector for the positive peak voltage and, following an inverter, a
detector for the negative peak voltage. The greater of the two voltages is
held on the capacitor (C215, C216, C220).

Control logic

Each pulse of the group of three pulses increments the l-out-of-10 counter
(D30) by one place and thus switches the three peak values of the peak
detectors through to the buffer (A43). The monoflops (D34) are then
individually retriggered. After the third pulse, when monoflop D34-A has
has already released and D34-B is still held, the three peak detectors are
discharged to ground via the switches D33. At the same time recharging of
the capacitors is prevented by the transistors (BC 850 B). The counter
(D30) is reset during this interval.

Input/output switch in D32

In non-analyzer mode the input signal is taken to ground (D32 10/11) and
the output signal isolated (D32 15/14).

- I
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