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Rohteit: Freima8- MaBstab: .
;g ‘ . vieanzen: } | Schlumberger MeBgerdate GmbH
08 - Ingolstadter StraBe 67 a

) 8000 Minchen 46
07 . 4 . 1
06 Werkstoff - . .e .
“[ros Bestuckte Leiterplatte
04 .
03 [g0ea5 173386 [Rcdi ‘ Typ: RF Counter
02 Oberfische: Datum - Name
o1 i ve: 23388 Ridig 361 470
Aus- | Andg- | Datym | Name beart.)2, 5,3-% P 8 - —
gabe| Mittig. gepr. 7 Gerat: 4031/ 237 032
Al B iokarian ind manr Cimmtm UnsialAWininn mhahivda Usrwartine Witailinn an andera ict strafbar und schadenersatzofichtia



1 2 3 a 5 6 7 8
Pos. Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Herstelter
REF.NO. VALUE S(::\I:r:.b::)g‘ev MANUFACT REF. NO. VALUE S(;Vll;n‘;.b:z.ger MANUFACT
Bestiickte Leiterplatte
T | PRINTED CIRCUIT BOARD 361 470 SCHL
hlerzu 361470 Sa | SCHL
€1 39 oF 4 20 ¢ 816 027 SCHL
2x300 pF
DF 1| D050 % 350 v 816 047 DRAL
Zx500 oF
DF 2 | Th0 450 % 350 v 816 047 DRAL
} Zx8C0 pF
%3 | 0503500 816 047 ORAL
) 2x800 pF
Df # | =20 450 % 350 V 816 047 DRAL .
8y 58 | MCX Chassisbuchse 886 185 SUH
Bu 48 | SMA Chassisbuchse 836 299 SUH
il Schaltteilliste LT conasTs
06 Schiumberger MeRgerate GmbH
EL. PARTS LIST aus
g Ingolstadter StraBe 67 a Benennung OF L
% 18088.25]11.3.88|Rein. 8000 Miinchen 46 OESCRIPTION RF-COUNTER oratt
%3 |8088.3%2]2.3.88 | Mo. SHEETS
02 7088.138 1409087 Au. a ame ezeichnun: Blatt Nr
01 7088 120 2% 8 87 Mo DTATQE ::AME gchlum’;ergir 237 032 Sa SHEET NO
= {ToBB.TTT] 118,87 Bau, [sesow | 11.8.87] Baumann :f“’ ”: . 1
- ierzu Schaltplan
ol e B BV S E7 7 A% g v O M
ISSUE__[MODIFIC. NO DATE NAME | 9ePr ' 4 4,4 Geriit:
Diese Z g ist unser Ei Vervi i g, Verwertung, Mitteilung an andere ist strafbar und schadenersatzpHichtig.




1 2 3 4 5 3] 7 8
Pos. Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Hersteller
REF. NO. VALUE Sz:;l:r:b:ger MANUFACT REF.NO. VALUE S‘::;:é:.g’e' MANUFACT
A1 NE 5512 D 834 207 VALVO | C23 | 10nF ¢ 10% 813 332 yIT
A2 M 360 334 093 VALYO | C 24 | 100 nF 4 10 7 813 375 vIT
A3 | OM 360 834 093 VALVO | C25 | 100 nF £ 102 813 315 vIT
Ak | RC 4560 M 834 210 RAY C26 | 10nF ¢ 10 % 50 V- 813 332 Vit
C1 | 10w 220716 V- 814 382 ROD
C3 | 10aF 10750 V- 813 332 It
Ch | 10nF £10% 58 Ve 813 332 VT
C5 | 100nF 410750 V- 813 375 VIt
C6 | 100 nF ¢ 10 %50 V- 813 375 vIT C33 | 100 nF 410 £ 50 V- 813 375 vIT
C7 | 100nf 310750 V- 813 375 VIt C 34 | 100 nF 410 £ 50 V- 813 375 VT
€36 | 10nF £10% 50 V- 713 332 it
C10 | 100 oF g 10 % 50 V- 813 375 vIT €37 | 10nfF 4 10%50 V- 813 332 VIt
C11 | 100nF 4107 50 Ve 813 332 viT
C12 | 10 nF ¢ 102 50 V- 813 332 VIT C40 | 100 nF 4 10 % 50 V- 813 375 vIT
C13 | 100 nf 4 10 % 50 Ve 813 375 VIt C 41 | 100 nF 10 % 50 V- 813 375 VIt
C14 | 100 nF 10 2 50 V- 813 375 ViT C42 | 100 nF 310 £ 50 Ve 813 375 Vit
£15 | 10nF 410750V - 813 332 vIT
€16 | 100 nF 4 10 £ 50 V- 813 375 VIT C43 | 100 nF 410 % 50 V- 813 375 viT
C17 | 100 nF & 10 & 50 V- 813 375 It C 4k | 100 nF 3 10 % 50 V- 813 375 It
C45 | 470 pF 5% 50 V- 813 243 vIT
€20 | 10nF $10%Z50 V- 813 332 Vit
C21 | 100 nF 4 10 % 50 V- 813 375 vIT
€22 | 100 nF £10 %50 V- 813 375 VIT
7 . Schaltteilliste Lo conarsTs
08 Schiumberger MeRgerate GmbH EL PARTS LIST "
05 Ingolstadter StraBe 67 a Benennung oF
a 8000 Minchen 46 pescRIPTION RF COUNTER i
03 SHEETS
02 8088.19 8.2.88 Kr. Tag Name Bezeichnung Blatt Nr
o1 8088,18 8.2.88 | Kr, DATE NAME ::;r;lmbgrger 361 470 Sa SHEET NO.
- kg4 i g gd | Bay o= |-1,8,87 | Morasch T — 1
Aus- i\nd.-Mimg bearb. 2 / SEE CIRCUIT DIAGRAM 237 032 S
gabe Nr. Tag Name
ISSUE  [MODIFIC. NO. DATE NAME | 9p7. Gerat:

Diese Zei

g ist unser Ei: Vervi

fugte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpflichtig.




Pos. Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Hersteller
Rer N senumberser Mawwsscr | mEE.no e jriviyigl MANUFACT
£50 | 10aF 10250 V- 813 332 Vit
C5 | 100F 10 %50 V- 813 332 VIT | G110 | BA 835 830 533 SIE
C52 | 10nF £10%50 V- 813 332 VIT | G111 | BA 885 830 533 SIE
C53 | 100 nf 4 10 %50 V- 813 375 VT | @12 | BT 7 830 516 VAL
C54 | 100nF ¢ 107 50 V- 813 375 VIT [G113 | BAT 17 830 516 VAL
C55 | 100 nF 4 10 2 50 V- 813 375 VIT | G114 | BA 885 830 533 SIE

G115 | BA 885 830 533 SIE
L1 | 1pf 2208 821 310 STET
L3 | 1ul £5% 821 227 STET

C60 | 100 nF 4107 50 V- 813 375 VIT [ Ls | T 253 821 227 STET
C61 | 100 nF & 10 % 50 V- 813 375 VIT | L5 | Tl &5 1 821 227 STET
C62 | 10uF 207 16 V- 814 382 ROD | L 6 Tl 252 821 227 STET
C63 | 100nF 4107 50 V- 813 375 vt

L9 | 1,2uHe5% 821 228 STET
C66 | 100nF 4105 56 Ve 813 375 VIT [ L10 | 10uH g10¢ 821 239 STET
C67 | 100 nF & 10% 50 V- 813 375 WT L1 | 3,3uHe107 821 233 STET
L1z | 10 ui 2 10% 821 239 STET
G11 | BA885 830 533 SIE 1113 | 3,30 2107 821 233 STET
G12 | BAB8SS 830 533 SIE | b4 | 1yl 452 821 221 STET
613 | BA 8BS 830 533 SIE
Gl 4 | BAB88Y 830 533 SIE [ L16 | 1ud 457 821 227 STET
G5 | BA88S 830 533 SIE
616 | BA 555 836 533 SIE | R1 1,8k 2217 804 740 VAL
G1 7 | BAESS 830 533 SIE [R2 1 k@ 223 804 737 VAL
R3 8,2k +2% 804 748 VAL
or o Tt vestom

: s ein| "ot L

04 8000 Miinchen 46 DESCRIPTION RF COUNTER Blatt

% sheets

oo e o T | [ 31 470 52 2

= R e ”°"s:“ e e 21025 ’
issue_|mopiric.no|  DATE | Name " Joeor &7 | et

Diese Zei

gte Verwertung, Mitteitung an andere ist strafbar und schadenersatzptlichtig.

g ist unser Ei Vervis



1 2 3 4 5 6 7 8
Pos Wert ::;i:z:‘:;‘:' Hersteller Pos. Wert :;‘;:2::‘;‘:{ Hersteller
REF.NO VALUE PART. NO, MANUFACT REF.NO VALUE PART. NO MANUFACT
Ri | 1000427 304 725 VAL R 3 00227 204 713 Vil
R5 | 2,7k2a23 804 742 VAL R 32 100427 804 713 VAL
RS [1,84043% 804 740 VAL R 33 200¢2% 804 729 VAL
R 3 20kQ 427 804 765 VAL
R35 | 390 222 304 720 Vil
R16 (1404272 804 737 VAL
R11|e2ke2d 804 743 VAL
Rf2 |1000s27 804 725 VAL
R13 [1kps2d 804 737 VAL [ R4 | 5600427 804 734 VAL
R4 | 6802227 804 723 VAL
R15 | 1kQe2d 804 737 VAL
R4k | 220kR42% 804 765 VAL
R& | 560 2422% 864 734 VAL
N
R& | 3,3k042% 804 743 VAL
R5 | 1kee27 804 737 VAL
R24 | 680427 804 723 VAL |RST |4,7kRse2% 804 745 AL
R25 | 1kQs2% 804 737 VAL [R52 | 390Q4s2% 804 732 VAL
R26 | Pot2kRs25% 807 738 BOUR
R27T | 100kQ &2 % 804761 VAL
R28 | 1,2kg22 804 738 VAL [R5 | 68keg2% 804 747 VAL
R56 | 109 227 804 713 VAL
R30 | 2,2kes2d 80k 741 VAL |RS5T | 220Q42% 804 729 VAL
i _ Schaltteilliste LISt ConaiaTs
06 Schlumberger MeRgerate GmbH EL. PARTS LIST N
05 Ingolstédter StraBe 67 a Benennung OF g
04 8000 Mlinchen 46 DESCRIPTION RF COUNTER Blatt
03 SHEETS
02 8088.18 8.2.88 Kr. Tag Name Bezeichnung Blatt Ne.
o 088,120 ] 24.8.87] Mo. owTe MME | scrumberaer 361 470 Sa ST
—__ e 79 Wb £ £7 [y s |1.8.87 | Morasch = 3
:::e And.:(ﬁimg. - Name bearb >/A - SEE CIRCUIT DIAGRAM 237 032 S
ISSUE__[MODIFIC. NO.| _ DATE NAME | 98Pt ‘\6{ Gerét:

Diese Zeichnung ist unser Ei Vervieltalti

Verwertung, Mitteilung an andere ist strafbar und schadenersatzptlichtig



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

REF.NO VALUE PART NO. MANUFACT REF.NO VALUE PART. NO MANUFACT
RS | 1,240+ 2% 804 738 VAL 02 06 211 CY 834 &7 SiL
R62 | 100 227 sk T3 VAL

R63 | 10k 27 <304 W9 VAL

Réw | 270 0 a27% 804 730 VAL

RE5 | 6302 823 804 735 VAL

R66 | 5,62 227 804 746 VAL

R72 | 200427 804 729 VAL

R73 | 4,7k 227 804 745 VAL

R74 | 63004 27 804 735 VAL

R7% | 109 222 804 713 VAL .

R78 | 100 227 804 713 VAL

T1 BC 8608 832 28% VAL

T2 BFR 93 A ) 832 287 VAL

D1 U 68k BS 834 476 TELE

D2 PC 74 HC 4024 T 834 479 VAL

07 HIH Liste besteht
s Schlumberger MeRgerite GmbH SC;P?:ETGSI!IISS:B HeT consISTS
o5 Ingolstadter StraBe 67 a Benennung : o 4

04 8000 Miinchen 46 DESCRIPTION

03 RF COUNTER g::ETS

02 . att Nr

o e e Semumberger 361 470 Sa SHeET N
- foes #6174 £ 87 |\ By o= |1,8,87 | Morasch -

Aus- | And-Mittlg PUURE R 7. Hiorzy Schatiplan 2371032 8 . 4
gabe Nr. Tag Name L
ISSUE_IMODIFIC.NO.| _ DATE NAME | 9@pr- Lé Gerat:

Diese Zeichnung ist unser Eigentum. Vervielfaltigung. unbefugte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpflichtig.




are currently available:

300-Hz lowpass filter
4-kHz bandpass filter
3-kHz lowpass filter

300-Hz highpass filter

DC voltmeter/ammeter
DTMF module
C-Net expander

248 174

248 175 Slot Bul

248 186 or Bu2
248 199

Variable notch filter 200-600 Hz 248 179

248 172
248 171
248 116

Slot Bu3
Slot Bu4
Slot BuS
Slot Buéb

The option card holds a maximum of six different options, to which certain
slots are assigned. Each option has a code that is communicated to the

slave computer via buffers D6 and D7. In this way it is possible to read on
the screen the options with which the unit is fitted. The following options

The filters in slots Bul and Bu2 can be cut in, cut out or joined up in

series at random by means of electric switch D8. The filters are cut into
the test path of the AF decoder by connecting Bu90 of the option card to
Bul5 of the AF decoder (cable 384 752).

An external DTMF signal can be applied on Bu95 and is fed via D4 to the
decoder of the DTMF module.

- Jold 1
Ref.No. 236 033 F Sub Option Card Date /. 3. 49
Type 4031 Unit Sheet 1/2

Schiumberger

Functional Description
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Ref.No. 236 033 F

Sub Option Card
Unit

Date

. 3.54

Sheet 2/2

Functional Description

Schiumberger




Ut 160y ¥0T1gvls 2dAL
pdaej uoridg ¥un .
ans ¥ €60 962 "ON BETT Y% | -
}99ys “JoYy aweN aleq ‘ON uoljesdyy anssj aweN ajeq ‘ON uonjesd)ly | anss|
v~

*3Lun 8y} yitm suotido ||e 1s9| °G6Ng

03 (eubls JW1Q Atddy "(2S/ ¥8E d1qed) 43p03P 4y Y} 4O GIng

03 06Ng 3o8uu0) *suolldo BuluolIduny yiim paed uotido sy3 L4
anjep Juau Jujod Juamd} nb3
[enjoy anjep 318§ -3snfpy Aouonbau 4 Buy unseay aunpadodd bujdnseoy Alessadny

Adjustment and Test Procedure

Schlumberger




DTMF MODULE 248 171 S DC/VA METER 248 172 S
r 1 1 r 1
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[ S W g
2238 333 S a22382%¢ »=|~:
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3 09
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6 ' 5 | ' 2
300Hz TP 248 174 S
4 kHz BP 248 1758
I kHz TP 248 1865
DC/VA METER 248 172 S C-NETZ EXPANDER 248 116S NOTCH FILTER 248 179 S 300 Hz HP 248 199 S
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6 1 5 A i Diese Zeichnung ist unser Eigentum Vervieltaiigung. unbetugte Very



C-NETZ EXPANDER

248 1165

NOICH FILTER 248 179 S

300Hz TP

L kHzBP 248 1755
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Diese Zeichnung st unser Eigentum VervietAfigung unbefugte Verwertung. Miftedung an andere it stratbar und schadenersatzpfichtg
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1 2 3 4 s [ 7 8
Pos. Wert s"""""";‘: Hersteler Pos. Wert B'lm"‘:: Herateller
REF. NO. VALUE PART. NO. MANUFACT REF. NO. VALUE PART. NO. MANUFACT
Bestiickte Leiterplatte
| PRINTED CIRCUIT BOARD| _361 hn SCHL
1 . hierzu 361 411 Sa
see
Bu 94 {Buchse Bu 10 88k 100 HIRSCH
Bu 95 |35/548 886 263 TELE
g
= Schaltteilliste o conmiaTs
= Schlumberger MeBgeriito GmbH EL. PARTS LIST e
o ingolstadter StraBe 67 a Benennung OF
ha 8000 Manchen 46 oescmeTION OPTION CARD o 1
03 | SHEETS
02 Slatt Nr.
- 1988 | o o o 236 033 Sa svexT o,
- 18088,50122,3,88] staffemer 125 3 8d Staffler to——r
) it e[ A5 W T 031

Disse Zeichnony iet unser Zigentum. Verdefimioung, unbetute Verwertung, Miillung sn andere jst stratoer wnd schedenersstapliohti.




n andere iot sirstber und eshadonersstzpfiohily.

1 2 3 4 s 3 7

Pos. Wert i Pos. Wert Bezeichnung

REF. NO VALUE i MANUFACT | REF. NO. VALUE Scumomoer :m“:T

Bu 1|32 213 831 00 400 786 049 CoM

Bu 2 |32 213 831 00 400 786 049 COM | D1 |PC 74 HCT Ok P 834 454 VAL

Bu 3 | 32 213 8371 00 400 786 049 coM | D2 |MC 145 15 BCP 834 40k MOT

Bu & | 32 213 831 00 400 786 049 CoM | D3 |SN7kLS 139N 834 688 TEX

Bu 5 |32 213 8371 00 400 - 786 049 coMm |D4& |DG201CJ 83k 413 SILI

Bu 6| 32 213 831 00 400 786 049 coM D5 |PC 74 HCT 373 P 834 465 VAL
D6 |PC 74 HCT 245 P 834 463 VAL
D7 |PC 74 HCT 245 P 834 483 VAL

Bu 90| 9 - 167 461 - 1 884 695 aMp | D8 |DG201-CJ 834 413 SILI
D9 |LM79LO5ACT 834 238 NS

C1 |10 nf +10 %50 V- 813 115 ROD

€2 [10af + 10 % 50 V- 813 115 RGD {611 |1 N 4148 830 240 I

C3 |10 nf + 10 % 50 V- 813 115 RGD |61 2 |1 N h1kg 830 240 I

C4 |10 nF + 10 %50 V- 813 115 RGD | 613 |1 N 41k 830 240 I

C5 |10 nF +10 %50 V- 813 115 RGD |61 & |1 N-4148 830 240 I

C6 |10 nF +10 %50 V- 813 115 ROD ;

C7 |10 nF + 10 %50 V- 813 115 RiD | L1 | 4312 020 36690 821 040 VAL

C8 |10 nfF +10 %50 V- 813 115 ROD

C9 |10 nF +10 %50 V- 813 115 i

C 10 [ 10 nf + 10 % 50 V- 813 115 RGO | N1 |7 x 100 ko 804 512 DALE

C 11 |47 pf + 20 % 16 V- 814 078 RGD [N 2 |7 x 100 ka 804 512 DALE

C 12 |47 pF + 20 % 16 V- 814 078 RGD [ N3 |7 x 470 ka 80k 514 DALE

C 13 |10 aF + 10 % 50 V- 813 115 ROD | N4 |7 x 470 ka 80k 514 DALE

C 14 100 pF « 2% 63 V- 810 534 STETT

€ 15 0100 pf + 2% 63 V- 810 534 STETT :

= . Schaltteilliste LT conseTs

o Schiumberger MeRgerite GmbH €L PARTS LIST .

Ingolstadter StraBe 67 a Benennung OF

o4 8000 Manchen 46 DESCRIPTION OPTION CARD Gt £

03 SHEETS

hd mm_&; Tag Neme Sensicheung mno

o [3098.50(22.3.83 [Shefp | 1988 | 0w mane um—rger 361 411 Sa ~

o d iy Juesen | 29,3.88 Staffler F——g
il bl T B Lo ¢/ g ] % omour owanme 236 (33 §
Lo e . s L Lo 4031

e Wrore

S s i i e

PO




1 2 3 4 5 8 7 8
Pos. Wert :::m Herstolier Pos. Wert Bezeichnung Hersteller
REF. NO. VALUE PART. NOW MANUFACT REF. NO. VALUE PART NOW MANUFACT
R1 [475kes 1% 802 045 R0D

R2 | 100kQs 11 802 061 R0

R3 | 100kes 1% 802 061 ROO

R& | 100 24 1%, 802 025 R0

R5 | 415keg 1% 802 069 ROD
St 6k | 2- 1686 T - 6 884 500 AW '
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The C-Net expander serves for expanding compressed signals for C Net in
conjunction with the data module 236 034. The inherent distortion of the
expanded sinewave signal is less than 12 between 300 and 3000 Hz for full
modulation.

In the AF transmission channel, independently of its modulation, a sequence
of data blocks is inserted which must be taken out again to avoid
interference to the wanted signal. This wanted signal is quantized in time
blocks of 12.5 ms.and becomes 102 faster, ie is transmitted in 11.364 ms.
Part of the sequence of data blocks is inserted in the remaining time slot
of 1.136 ms.

In the C-Net expander the content of the transmission channel is blanked
out for the duration of the time slot. The remaining, compressed wanted
signal is written in digitized form into a first-in-first-out buffer and
read out 10Z more slowly. The content of the time slot is not treated.

1. Signal path

The sinewave signal on AF IN (St6/7), max. level 570 mVrm = 4 kHz
deviation is boosted in the amplifier (D11l) by a factor of 3.3.

Two diodes (Gl12, G13) limit the amplified signal at 5 V__ and prevent
overdriving of the A/D converter (D12). In the ADC the instantaneous analog
signal quantity is converted into its digital value. This value is
expressed in 8 bits. Write-in pulses transfer this value from the ADC to
the FIFO (D13). The 1920 pulses are written into the FIFO in 11.364 ms and
read out in 12.5 ms. Read-out pulses transfer the value in the FIFO to the
D/A converter (D1l4). In the DAC the value is converted back into its analog
quantity. Seen as a sequence in time, a staircase voltage is produced. This
is set by amplifier D15 and R12 to 0 dB (referred to the signal on AF IN).

The interference caused by the quantizing in time blocks of 12.5 ms is
rejected by 20 dB in the highpass filter (% D17).

In the following lowpass filter (% D17) the staircase voltage is returned
to its original sinewave form. This signal appears on AF OPT (St6/9).

~ o8 MY
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2. Conditioning of pulses

The crystal oscillator (D3) works at a frequency of 5.0688 MHz. Divided by
three in the divider (D5), this produces the smallest common multiple of
1.6896 MHz. 1.6896 MHz divided by eleven produces after the divider (D10)
153.6 kHz = 1920 read-out pulses in 12.5 ms (= 1 time block). 1.6896 MHz
divided by ten produces after the divider (D7) 168.96 kHz = 192 timeslot
pulses in 1.136 ms plus 1920 write-in pulses in 11.364 ms per time block.

The data module signals the beginning of a time block with the trailing
edge of a positive pulse on C sync (St6/8), ie the D input of the flipflop
(D2). With the next positive clock edge the flipflop then goes active. Gate
E (D6) inhibits the write-in pulses, gate Z conducts the timeslot pulses to
the single-shot counter (D2, D3, D4). The capacitor (C2) on the reset input
of the flipflop is quickly charged via the diode (Gl1l) and the flipflop
remains active. Reset remains High for another 5 ms after the single-shot
counter has elapsed. This is caused by the slow discharge across the
resistor (R1). Thus the end-of-subframe pulse from the data module can
trigger an action.

The capacitor (C19) on the RS input of the FIFO is also quickly charged via
a diode (G15) and the FIFO goes out of the power-on clear state.

The single-shot counter has run after 192 timeslot pulses. Gate E then
enables the write-in pulses and the FIFO is written. The capacitor (C19) is
slowly discharged across the resistor (R7) and the FIFO remains active for
another 20 ms.

To compensate for the propagation delay in the test arrangement and the
subscriber set, the C sync pulse is delayed 50 ps by the RC network
(R13/C38).

— &l A
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Diese Zei

| 2 s . s . , s
Pos. Wert Bezeichnung Herstetier Pos. Wert Bezeichnung Hersteller
e vo e | et [ oo e S| e
C27| 10nF 31250V~ 813 459 Vit

C 1|47 0F +1%50 V- 813 455 VIT C28| 100nF $10% 50 V- 813 332 VAL
C2 | 100 nF 4 10 £ 50 V- 813 375 VAL

3 | 68pFs 5250 V- 813 233 VAL

C4 | 100F 410250 V- 813 332 VAL

€5 | 10nF 410 %50 V- 813 332 VAL

C6 | 68pFy 52500V 813 233 VAL [ C33 | 10nF 410250V~ ° 813 332 VAL
C7 | 68pFs 5%50V- 813 233 VAL [C3 | 100F 410250 0V- 813 332 VAL
C8 | 10nF 410Z50 V- 813 332 VAL | C35 | 3,90F 25750 V- 813254 i1

€36 | 100F 4155 V- 813 459 VIt

C10 | 10nF 410 % 50 V- 813 332 VAL | C37 | 560pFs1%50 Ve 813 ik vIT
C11| 104 4 20%16V- 814 382 ROD

C12 | 10nF 210250 V- 813 332 VAL

C13| 10nF 210250 V- 813 332 VAL

C146 | 10nF 4 10 %50 V- 813 332 VAL

C15 [ 100 pF 4 5%50V- 813 235 VAL

C16 | 10uF 420216 V- 814 382 ROD

C17 | 10nF 4 10% 50 V- 813 332 VAL | D2 | PCTAHCT 74T 834 433 VAL
C18 | 10nF 410350 V- 813 332 VAL | D3 | PC 74 HCT O4 T 834 432 VAL

£ 19 | 100 nF 4 10 £ 50 V- 813 375 VAL | D& | PCT74HC 40103 T 835 314 VAL
€ 20| 33 pF + 5% 50 V- 813 229 vAL | 55 | SNT4HC 193D 835 513 TEX
C21 | 100F 310250 V- 813 332 VAL | D6 | PC 74 HCT 001 834 430 VAL
C22| 10nF 310%50 V- 813 332 VAL | D7 | SNT4HC 193D 835 313 VAL
C 24| 100 nF ¢ 10 % 50 V- 813 375 VAL

C25| 10nF 4 1%50V- 813 459 VIT | D10 | SN 74 HC 193 D 835 313 TEX
C26| 10nF 3 1%50Va 813 459 it o1 Loz 834 222 TEX
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- - e o R T
REF NO vALUE vt MANUFACT | REF.NO. VALUE i MANUFACT
912 | ADC 0820 CCV 834 138 NS RS | 2,2k0e1% 804 741 RO
013 MK 4501-K-20 835 12 MOSTEX | R 6 0 kQs12 804 749 RGD
D14 | AD 7524 Jp 834 137 AL [ RT (470 k@412 804 769 ROD
615 | LoD 834 222 TEX R8 | 33 kag1d 804755 RGD

R9 | 2,2k041% 804 741 ROD
017 | LR O . 8w TEX | R0 | 4,7kps1% BO4 745 ROD
R11 | 1,8kD4 1% 804 740 ROD
R 33ka+1% 804 755 ROD
611 | BAS 70 - O 830 031 SIE R4 | 4,7%041% 804 745 ROD
R15 | 1,8ka+1% - 804 740 ROD
613 | BASTO- 04 830 031 SIE R16 | 1000 +10% 807 734 BOURN
R17 12700 119 804 730 ROD
615 | BAS 70 « 04 830 031 SIE R18 | 68 kQe1 3 803 759 RGD
616 | BIXB4-C5V1 830 492 VAL R19 | 27 k@412 804 754 ROD
617 | BAS 70 - O4 830 031 SIE R20 1470 k@412 80% 769 ROD
R21 (100 Q418 804 725 ROD
R22 [ 10 kRe1% 804 749 ROD
R23 | 10 kRe1 804 749 ROD
G1 5,0688 MHz 853 100 R2: | 10 k411 804 749 ROD
R25 (100 Q41% 804 725 ROD
R26 | 330 ka+ 1% 80y 767 ROD

R1 | 9kae1d 804756 ROD
R2 | 1M1 804 773 ROD | St 6 |331 0300 110 500 884 800 Coma
23 | 10kes1% 804 749 R0D
R4 1k24 1% 804 737 ROO
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The DTMF module consists of a DIMF decoder and a DTMF encoder, both
integrated in the device D3. This has a wP interface and is controlled by
the slave computer (RF/AF-MCU). Q1 generates the necessary clock of 3.58
MHz.

1. Decoder -

The double tones are split into the upper and lower frequency bands by two
6-pole bandpass filters. A comparator produces squarewaves that are counted
by the following frequency counter. It compares the values with the
standard DTMF frequencies. If a tone is detected correctly, it is written
into the receive-data register and can be read by the wP. R7 and C6 are
used to specify when a tone is valid. The dynamic range of the decoder can
be expanded with switch D1.

2. Encoder

The WP delivers the data corresponding to the required DTMF tone to the
transmit-data register of the device. All 16 standard frequencies are
produced from the clock frequency by programmable dividers. The tone is
generated by means of a sine table and the following D/A converter. There
are two identical circuits for producing the upper and lower tone.

The two tones are added in the summing amplifier and transmitted when
instructed by the pP.

The level of the double tone is approx. 600 mv, e The signal is boosted in

operational amplifier Al and then set to the required level by D/A
converter AZ2.

YA
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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 TL 072 €D 834 222 MOTO
A2 AD 7524 JP 834 137 ANA
R1 100 ko + 1% 802 761 ROD
¢ 100 of  + 10% S0V- 813 375 VAL | R2 100 ko + 1% 802 761 ROD
€2 82 pf + 5% 50V- 813 234 VAL | R3 100 ko + 1% 802 767 ROD
3 150 pf + 5% 50V- 813 237 VAL | Rk 100 ke + 1% 802 761 ROD
Ch, | 100 nf + 10% 50V- 813 375 VAL [ s 100 ka + 1% 802 761 ROD
€5 100 nf + 10% 50V- 813 375 VAL | R6 0 a +« 1% 802 713 ROD
co 100 nf  + 10% 50V- 813 375 VAL | R? 270 ko + % 802 766 RGD
€7 33 pf + 5% 50V- 813 229 VAL
R10 33 ko + 1% 802 755 ROD
€10 | 100 nf + 10% 50V- 813 375 VAL | R | 220 ka + 1% 802 765 ROD
C11 | 100 nF  + 10% 50V- 813 375 VAL | R12 | 33 ko + 1% 802 755 RGD
€12 | 100 af + 10% 50V- 813 375 VAL | R13 | “20 ka + 25% 807 741 BOURN
€13 33 pF + 5% 50V- 813 229 VAL | Rk 0 o + % 802 713 RGD
C14 | 100 nF  + 10% 50V- 813 375 VAL
€15 | 100 nf + 10% 50V- 813 375 VAL
C16 | 100 nF + 10% 50V- 813 375 VAL | st5 | 331-0300-1-20500 884 801 CoM
01 DG 211 CY 83k 471 SILIC
D2 PC 74 HCT 374 T 834 437 VAL
D3 MT 8880 AP 835 3M MITEL
01 3,57 MHz 853 101
- Schaltteilliste Lt conasrs
06 Schiumberger MeRgeriite GmbH EL PARTS UIST N
bl ingolistadter StraBe 67 a Benennung e oF 1
o4 8000 Minchen 46 DESCRIPTION DTMF MODULE: siat
03 SHEETS
02 me ezeic . Blatt Nr.
p” Mo 1988| omre e | Scmumbergar 248 171 sa SHEET NO.
8088.42! 14.3.8 PART. NO. :
- | 80884 118,88 Kr, Jomen J18.1.88] ¢ 1
Ros | And-ittg i 248 171°$ 1
Mittig. bearb. 7 SEE CIACUIT DIAGRAM
gabe . Tag Name € o~ o
L SSUE L MODIEC, Oy DITE_ LNAME T ! Gerkt: 4031 N
Diese 2 ist unser Ver Ver 9. MREUNG en andere ist strafber und schedenersatzofichig.
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DC/VA meter 248 172

DC ammeter

test path and the CCITT filter to the RMS converter.

DC_voltmeter

source AS50 and oscillator crystal Q50.

A current on sockets Bu9l and Bu92 produces a voltage drop across a 10-mohm
precision resistor. At small currents this is of the order of the drift of
DC amplifiers, so the DC voltage is chopped. The resulting squarewave
voltage is amplified, filtered by a bandpass filter and applied via the AC

The chopper frequency is 1050 Hz to avoid beating at test frequencies of
1 kHz. The monitoring amplifier is disabled for DC-current measurements,
the chopper-frequency generator only works for DC-current measurements.

The nucleus of the DC voltmeter is an integrating A/D converter device D50
with a parallel microprocessor interface. The device has resolution of
14000 points, a conversion rate of 20 meas./s and various analog inputs and
switches for driving an external 5-stage divider network R50-R58. Together
with the slave processor it forms an intelligent and complete DC voltmeter.

The measuring accuracy is primarily determined by the input-voltage
distributor, the stability of integrating capacitor C51, reference-voltage

S {8 A

Ref.No. 248 172 F Sub DC/VA meter
Type 4031 Unit

Date

7. Ao 8¢

Sheet

1/1

Schiumberger

Functional Description
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Adjustment and Test Procedure
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verwendet in: Gerat:

&
300 857 361476
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e

N

N\
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__.:.__Jb X He

M25x6 DIN 963
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y o M25 DIN 934
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D = KontrollmaB | 706 322
;3 o toranzen: | Schlumberger MeBgerate GmbH
08 Ingg(l)ségd'\tﬂqr S:aﬂe4g7a
8(73 Werkstoff: : i0,2 1 . 1
o DC/VA METER
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O = Kontrollmaf

10 Rohteil Freimas- Mafistab:

tolaranzen: Schiumberger Mef3geriite GmbH

08

e . g

08 Werkatol . - i

o Bestuckte Leiterplatte
03 Typ: DC/VA METER

02 Oberfidche: 1988 | Dstum Name

01 fiowys 2.1 [t} w17 S‘“"'M" — 361476

:.u;. m Datum | Name u,’ % Gerat:4031 ¥



1 2 3 4 5 [} 7 8
Pos. Wert :;:‘“’"‘“"“ Hersteller Pos. Wert Bezeichnung Hersteller
REF.NO VALUE FA:""_“::;.' MANUFACT REF. NO. VALUE s::‘::b;;w MANUFACT
* |Bestiickte Leiterplatte
" |pRINTED CIRCUIT BoARD| OO 476 SCHL
hierzu

1 see 361 476 Sa
Bu 91 |024-2010 884 098 ELMA
Bu 92 [02%-2010 88k 098 ELMA
Bu 93 {024-2010 884 098 ELMA

R1 [W0ma +1% 802 570 IH _

o7 H Liste besteht

- altteilli

os Schiumberger MeBgeriite GmbH SCE:P PIETes L';ssTte LST consists
08 Ingolstadter StraBe 67a  [Senerong ' oF

o 8000 Minchen 46 DESCRIPTION DC/VA METER A
03 SHEETS

02 2eichnung Bhatt Nr.

o1 1988 | omre oot :.lmww 248 172 Sa SHEET NO.

T. NO.

-—_18088.49 21.3.88 Stafjeesenr. |99 .3 88| Staffler —

Aus: | And.-Mittig. bearb, 1% SEE CIRCUIT DIAGRAM 248 172 S ) 1
gebe Nr. Tag Nome
ISSUE _|MODIFIC. NO.|  DATE NAME | Gepr. g"’I Gerit: 4031

Diese 2 g ist unser Eif Ver 0. Verwertung, Mitteitung an andere ist strafbar und schadenersatzpfiichtig.




1 2 3 4 s [ 7 8
Pos Wert Bezeichnung Hersteller Pos. Wert Bezeichnung Herstefier
Schiumberger Schiumberger
REF.NO. VALUE PART. NO, MANUFACT REF. NO. VALUE PART. NO MANUFACT
A TL 072 CD 834 222 TEX C 50 1nfF + 10 % 160 V¢ 812 082 ROD
€51 | 4,7 nfF + 5%50 V- 812 609 ARCO
A S0 | TL 431 €D 834 247 TEX
C1 | 100nF +10 %50 V- 813 332 VAL .-
C2 | 0nfF +10%50Vv-| _ 813 332 VAL €55 |10 pF + 5%50 V- 813 223 VAL
C3 | 100pF +20% 6 V- 814 394 ROD €56 [ 10 pF + 20 % 16 V- 814 382 RGD
C & | 100pF + 5% 50 V- 813 235 VAL C57 {10 pf + 20 % 16 V- 814 382 RGD
C5 | 390pF + 5 %50 V- 813 242 VAL €58 |10 nF + 10 %50 V- 813 332 VAL
C6 | 100pF + 5 %50 V- 813 235 VAL
C7 | 390pF + 5% 50 V- 813 242 VAL
D1 |MC 140 11 BCD 835 316 MoT
C 10| 470nF + 10 % 50 V- 813 383 VITR | D 50 | MAX 134 CQH 834 139 MAXIM
C 11| 4700F + 10 % 50 V- 813 383 VITR
€ 12 | 330pF + 5% 50 V- 813 241 VAL
C 13| 330pF + 5 %50 V- 813 241 VAL 61 1 | BAS 16 830 552 VAL
C | 10 pF + 20 % 16 V- 814 382 R0D G1 2 | BAS 16 830 552 VAL
C15| 10 nF + 1%63 V- 813 459 VITR
C16| 10nF + 1%63 V- 813 459 VITR | 61 50 BIX 8% €5 V1 830 492 VAL
C17 | 10 afF + 1%63 V- 813 459 VITR
L1 {330 yh + 15 % 821 325 SIE
C20 | 10 uf + 20 % 16 V- 814 382 ROD L2 |330 yh +15% 821 325 SIE
€ 21]100 nf + 10 % 50 V- 813 375 VITR
€ 22100 nf + 10 % 50 V- 813 375 VITR
C 23(100 nf + 10 % 50 V- 813 375 VITR Q50 |32 kHz 853 056 SE
ud . Schaltteilliste LT Conmars
08 Schiumberger MeRgerite GmbH EL. PARTS LIST N
05 Ingolstadter StraBe 67 a Benennung o 2
o 8000 Minchen 46 DESCRIFTION Bestiickte Leiterplatte Blatt
03 Typ : DC/VA METER SHEETS
o2 [8088.45 17.3.88| Staf a me ezeichnung Blatt Nr.
o |8088.2212.2.8§ DI 1988 DTArge ::ME :CN::mbovw 361 476 Sa SHEET NO
PART. NO.
- (1080.7512.2.82] Ze Ao [14.1.88 Kr. p——
:’; W:""“ T I &/, — | 8€€ circuT oueRAn 248 172 S 1
sy wopgcrol ove | e o X ko3

Diese ist unser

Verwertung, Mittellung an andere ist strafbar und schadenersatzpiiichilg.




1 2 3 4 5 L] 7 8
Pos wert Bezeichnung Herstetler Pos. Wert Bezeichnung Hersteller
Schiumberger Schiumberger

REF. NO VALUE PART. NO, MANUFACT | REF.NO VALUE PART. NO. MANUFACT
RSO | 332 ko + 0,25 % 802 667 RGD

R 2 ¥ oa +1% 802 721 ROD R ST | 332 ka + 0,25 % 802 667 ROD

R3 | 100ka +1% 802 761 ROD R52 | 332 ka + 0,25 % 802 667 ROD

R 4 100 ko + 1% 802 761 ROD RS53 | 221 ka + 0,25 % 802 665 ROD

RS | b7ka +1% 802 745 ROD RS54 | 221 ka +0,25% 802 665 ROD

R 6 Ly7ka +1% 802 745 RGD R 55 10 ka + 0,25 % 802 849 BEY

R7 | 270 ka +1% 802 766 ROD RS56 | 82 o +1% 802 724 RGD

RE | 20 ka +1% 802 766 ROD R 57 Tka +0,25% 802 637 BEY
RS58 [ 100 o + 1% 802 725 ROD

RO 10 o +1% 802 713 ROD

R1M| 2 ka + 10% lin 807 738 BOURN | R 60 | 330 ko + 1% 802 767 ROD

R12| 2,7k + 1% 802 742 ROD R61 270 ka +1% 802 766 ROD

R3[| 10k +1% 802 749 ROD

R 39ka +1% 802 756 ROD

RIS 100 o +1% 802 725 ROD R64 | 1,8ka + 1% 802 740 ROD

RI6| 3,9k +1% 802 7k ROD R65 (220 a +1% 802 729 ROD

R171 10 ko + 10% lin 807 740 BOURN | R 66 | 200 o + 10% lin 807 735 ERIE

R18| 33ka +1% 802 755 ROD R67 |80 o +1% 802 736 ROD
R68 | 220 o +1% 802 729 ROD

R20| 270 ko + 1% 802 766 ROD 2 . o ]

R 21 0 a +1 % 802 713 RGD R70 | 1,8 Mo + 2 9 80k 776 VAL

R22| 100ka +1% 802 761 ROD R71| 1,8 M0 + 2% 804 776 VAL

R23| 1Wka =+ 1% 802 749 ROD R72| 1,8M0 + 2% 804 776 VAL

R2b| 10k +17% 802 749 ROD | st 4| 20polig 884 80 COMA
T1 | J105 832 432 SILIC
T2 | J105 832 432 SILIC
T3 | BC858B 832 284 VAL

= ) Schaltteilliste UsT consieTs

06 Schlumberger MeBgerite GmbH EL. PARTS LIST .

os Ingolistidter StraBe 67a Benennung 3 oF 2

o4 8000 Miinchen 46 DESCRIPTION Bestiickte Leiterplatte -

03 Typ : DC/VA METER SHEETS

%2 18088.45]17.3.89 Staff Ta Name Bezeichnung Blatt Nr.

o | 8088.24 12.2.8% 0 [1988 | o e | scnumberge 361 476 Sa SHeeT vo.

- L1571 2.2.9¢ & vosrr [14.1.88 Kr. o 2

Aus- | And-Mittg. bears. ¢~ | se€ cmour onanan 248 172 S '

gabe N, Tag | Neme z(% S

Lssus lucppg ol ouls g 12 Sorkt: 1031

Diese Zeichnung ist unser Eigentum. Vervielfaitigung, unbefugte Verwertung, Mittellung an andere ist strafbar und schadenersatzpfiichtiy.




The 300-Hz lowpass filter serves for rejecting interference components when

measuring subaudio tones.

Technical data

2nd-order Butterworth lowpass filter

Cutoff frequency ......vvievenecrnnnenns 338 Hz %15 Hz (-3 dB)

Insertion 1oss ... iiiiiiiiinnnnnnnnans 0 dB +0.5 dB in passband

Attenuation at 3 kHz ..........cc0vnn. > 40 dB

Input level ....... ettt 0-7 V.ns

Input impedance ......eceeeriveecannenns > 50 kQ

Required source impedance .............. 0 Q dyn.

Output impedance .......ceeveveens ceeees <10 Q dyn.

Output current .......ccctieeeneencannns < 3 mA

Current drain ....oveeeevionceenns eeee.. approx. 10 mA at 15 V

Temperature ra8nge ...ceeveeveconssneenns 0-50°C

Operating voltage .....iieieeenniecennns +15 0.1 V

~ foft. W

Ref.No. 248 174 F Sub 300-Hz Lowpass Filter Date 17.5. 57
Type 4031 Unit Sheet 1/2

Functional Description




(1eo1dAq)

VLl 8¢

4931} ssedmo| zH-00€
asuodsau Aouanbau4

- BH.3f

736

Date

2/2

Sheet

Sub 300-Hz Lowpass Filter
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Functional Description
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Adjustment and Test Procedure

Schiumberger
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461472 01
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CODE LSB
B
norm (A
gopr
— (908333 [23.2'88|@uik | et [292g8Reiy
Avsg. [ A-Mittlg, | Datem | Neme 1987 Detum | Newme
L 3 MODIF DATE NAME DATE NAME

Ingoistld!em;:'m LOW PA SS FI LT ER

8000 Mlnchen 46 Typ . fg = 300 Hz

248 174 S

Typ.: 4031

Diese Zeichnung i1st unser Eigentum. Vervielfiiftigung, unbefugte Verwertung, Mittedung an andere ist strafbar und schadenersatzpfichtig
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verwendet in: 236 033 Gerat: £031
Reflow gelotet
Hierzu Bauteilklebemaske
461 472 01
[1 884 800
—}
=
°
10 Rohteil Freimak- Mafistab . =
% toleranzen Schilumberger MeBgeridte GmbH
08 Ingolstadter StraBe 67 a
o7 i . 8000 Mlinchen 46
06 Werkstoff io,z 2 . 1
05 LOWPASSFILTER
o Typ: 300 Hz
02 Oberfliche 198 Datum Name
01(8038.33 1.3 L] gez. [31.8 |Rainntsp2d 2 lb 8 174
Aus-| Andg- | patym | Name heart ¢ / b/
gabe| Mittig. _gepr ‘L&] Ersatz fir:

Diese Zeichnung ist unser Eigentum. Vervielfaltigung. unbefugte Verwertung, Mitteilung an andere ist strafbar und schadenersatzpfichtig.
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1 2 3 4 5 6 7 8
P Wert Bezeichnung Herstelier Pos Wert Bezeichnung Hersteller
s Schlumberger Schiumberger
REF NO VALUE PART NO. MANUFACT REF NO VALUE PART. NO MANUFACT
A 072 &B 834 222 TEX
01 110 nF o1 % 50 v 813 45§ ¥1TR
€2 [2,2nF &7 2 50% 813 457 ViR
C2 (taf g 1% 50V 873 433 ¥ITR
Ch |2,20F+1%50 V- 813 451 VITR
£5 | 5600F &1 250 Ve 813 b YITR
C6 | 120 pf + 5 % 50 V- 813 236 VITR
C7 | 10w 420 216 V- 814 382 ROD
8 | 10w 207 16 V- 814 382 ROD
C9 |270 pF +5 % 50 V- 813 240 VITR
21 ) 82 kg1 d 802 740 ROD
R3 | 82 kpatd 802 760 RO
RS | 82 ka1% 802 760 RO
RE | 82 ka1l 802 760 RiD
R 7 82 ks )4 802 760 ROD
RE | 82 kiig1d 802 760 RO
RS | 100 Q418 802 725 ROD
3t 10,08,20030 884 800 ooLY
il Schaltteilliste
o Schiumberger MeBgerite GmbH C PARTS Lior veTeonseTs
b Ingolstadter StraBe 67 a Benannung ' or 1
04 8000 Miinchen 46 DESCRIPTION LOW Pass Filter ot
03 Typ: fg « 300 Hz SHEETS
a2 Tag Name Bezeichnung ::f:ETNO
01 8 0 8 8 . 3 [f 7 . 3 . 8 L e i 1987 DATE NAME i:::—’mp?o“ge' 248 171’ sa 1
- |9088.24 | 452.82 | Ee | seser |28.9.87 | Dietrich p—
Aus- | And-Mittlg bearb / g~ | see crcurr omeram 248 174 S
gabe Nr. Tag Name
ISSUE_ [MODIFIC.NO.|  DATE NAME | 9epr A% Gerat: 4031
Diese Zeichnung ist unser gte Verwertung, Mitteilung an andere ist stratbar und schadenersatzptiichtig.
PUNAEY. Vv Cvink Caninkt Minahan 10 G207 80




Technical data
Centre frequency
Bandwidth .......
Input level ....
Output impedance
Output current

Temperature range
Operating voltage

s e s s e e e s e e e e e

Far-off selectivity ..............

D A R I I IR R IR SR AR ST S

R A A R IR IR I SRR SR AP

Current drain ....

................

The 4-kHz bandpass filter consists of an
serves for measuring the SAT tone in NMT.

......

Input impedance .......ccoeeevennennccens
Required source impedance ........

unbalanced double-T network.

. 4 kHz (0 dB *0.3 dB)
. £100 Hz (-3 dB)

+180 Hz (-6 dB)

2 kHz < -28 dB, 7 kHz < -28 dB

0-7 V
rms
> 300 Ko

. <10 kQ

< 10 @ dyn.
< 3 mA

approx. 10 mA at +15 V

0-50°C
+15 +0.1 V

It

- foff. S

Ref.No. 248 175 F
Type 4031

Unit

Sub 4-kHz Bandpass Filter

Date 7.3 .0%

Sheet

172

Schlumberger

Functional Description




(LeatdA7)

S/l 8¥%¢

493 L4 ssedpueq zyy-y
asuodsad Aouanbaul

- bl 3§

+.3.

Date

2[2

Sheet

Sub 4-kHz Bandpass Filter

Unit

Ref.No. 248 175 F

4031

Type

Functional Description

Schlumberger




/1 160v No011avis °dAL
491{t 4 ssedpueg zpy- Hun
ans V ST 852 "ON B30 1907109 [ -
199ys ‘yoy aweN areq ‘ON UONRIBYY | onss| sweN a1eq ‘ON UoneIdYY | anss|
gp 1¥ 0¢- ZHY [
8p IF 02- ZHY §
ap §°0¥ 9- ZHY 81°v
ap G°0¥ €- Y IT°Y
8p G°0F ¢- ZHY 06°€
8P 5°0F 9- ZHY £8°¢
gap 1F 91- ZH) €
ap 17 92- 24Th 4 :Butysa)
8P 1°0% 0 A ZHY ¥ u2342s buryzes |ana]
wnw) Xew 64 Y ¥ udd43s BuL33as Aduanbauy
<Nuni3Y>
uo dg ZHY ¥
<Xny>
, RENIR: )]
AU Q00T = WY
4y ¢ = Aduanbauy °poy
<N39 dOW>
. <y N39>
<X1>
¥o0[1qe3S Jo buillas
anjep Jun Hjod Juand)nby
ten3oy anjep 39S -3snfpy Adsuanbau 4 Bujanseoy a4np32oad SujJnseay Aaessasay

Adjustment and Test Procedure

Schlumberger
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Vec 4 ' l
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CODE MSB J l
it - e e I
02 norm Y21
o1 gepr
= 098157 12.2.8)f /g ] beord. 25987 |Ba.
Ausg.| A-Mittlg. | Datum | Name 1987 Datum | Neme
iss | moow | oate | name DATE | NAME
Schhurberger MeSgerite GbH 248 175 S

Ingolistadter StraBe 67 a
8000 Minchen 46

BAND PASS FILTER

Typ: fg=4 kHz

Typ . 4031

Diese Zeichnung 1st unser Exgentum Vervielfiitigung. unbefugte Verwertung Mittesung an andere st stratbar und schadenersatzpfichtig




verwendet in- 108 801 Gerat: 4031

Reflow gelotet
Hierzu Bauteilklebe -
maske 461 474 00

] 884 800
== —
H —
! 1/
!
g0 —
~ O: i
~
~+ o ! p—
— |
2 ol -
i
i
i —
|
> = Kontrolimal3
7 T T { Rehted ‘Freumaﬁ MaBstah .
ETSEE Schlumberger Mef3gerate GmbH
fjé f* A S Ingolstadter StrafBe 67 a
Y] . 8000 Munchen 46

e 021 21 FEAND PASS FILTER

S
D4 i !

-75-47'-7.*4 ] Typ: fg=4 kHz
[ 02 Oberttache - ﬁ& Datum Name

01 $o80.3% 2030 ¥g,~ ver_[3.1.88 |Rein bl 248 175
Aus-| ANGg- | Daum | Name peard % -

gabe| Mittig gepr T Gerat : 4031

Diese Zeichnung st unser Eigentum Vervielfattigung. unbefugte Verwertung. Mitteilung an andere st stratbar und schadenersatzpfhichtig



1 2 3 4 5 6 7 8
Wert Bezeichnung Hersteller Pos. Wert Bezeichnung H
o N Schiumberger © Schiumberger erstelier
REF NO VALUE PART NO. MANUFACT REF.NO VALUE PART. NO MANUFACT
A1 072 834 222 TEX
{1 10 aF 41 i 5Cv. 813 459 VITR | St 1 0e,08,20038 884 800 POLY
) 10 of Lﬂ' % 5Cv. 813 459 VITR
£3 | 10,12 504 813 459 VITR
C4 10 of _0_1 ¢ 50V 813 456 VITR
() 220 of 15 4 50V« 813 239 VITR
CT | 10w 220716 Ve 814 382 ROD
C3 10w »20% 16 V- 814 382 ROD
R1|210k0 412 802 766 ROD
R2 |100kQs 259 807 743 BOUR
B2 | Bkhatd 802 755 RO0
ph 520 9418 802 736 RGD
RA O |8,2kR et ? 802 748 R0C
6,8kQ+ 12 802 747 R0
95 |820 0417 802 736 RiC
RS 5kRe252 807 739 BOUR
R16 (100 Qo171 802 725 R0
z . Schaltteilliste ST ConsisTS
06 Schlumberger MeRgerate GmbH EL PARTS LIST i
05 Ingolstadter StraBe 67 a Benennang or 1
04 8000 Minchen 46 DESCRIPTION Band Pass Fiiter Blatt
03 Typ: fg = 4 khz SHEETS
- B | gm || 26175 5s o
- — PART. NO
— |eoss 16 2.2.80| G ]sesn [28,9.87 | Dietrich — 1
Aus And.-Mittlg bearb. é'/ _~ | see circuir piagRAM 248 175 S
gabe Nr Tag Name
ISSUE |MODIFIC. NO.|  DATE NAME | 9epr. Gerit: 4031
Diese Z ist unser Ver gte Verwertung, Mitteilung an andere ist stratbar und schadenersatzpflichtig.




The 6-kHz bandpass filter consists of an unbalanced double-T network. It

serves for measuring the SAT tone in AMPS and ETACS.

Technical data

Centre freqUENCY «euveeeeerennnneeeeennns 6 kHz +30 Hz (0 dB +0.5 dB)

Bandwidth ............. . v e +100 Hz (-3 dB)

+150 Hz (-6 dB)

Far-off selectivitx .................... 3 kHz < -30 dB, 10 kHz < -30 dB

Input }evel ............................ 0-7 Vons

Input impedance ..... ettt .. > 250 ﬂﬂ

Required source impedance .............. < 10 kQ

Output impedance ............. S < 10 Q dyn.

Output current ......cceieieeeteneeennens < 3 mA

Current drain .......ietiiiiieinnnnanns approx. 10 mA at *15 V

Temperature range ............ Ceveseares 0-50°C

Operating voltage ......c.evvveevnnnnnnns 15 £0.1 V

-Jo .8

Ref.No. 248 176 F Sub 6-kHz Bandpass Filter Date  J.o0. &J
Type 4031 Unit Sheet 172

Functional Description
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Adjustment and Test Procedure

Schlumberger
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Reflow gelotet
hierzu Bauteilklebe-
884 800 maske 461 479 00

248 176
+ 6 kHz Bandpessfilter _*_

Schaltplanpositionierung £ 248 176 S/Sa

10 Rohter FremmaB- MaBstab . .
09 toleranzen Schilumberger MeBgerite GmbH
08 lngg(l)ségdbt;r S:aeel‘g? a
: unchen

g; Werkstott 2 : 1 .
05 BAND PASS FILTER
04
03 Typ: 6 kHz
02 Obertliche 1989 | Datum Name
01{9088.8 |12.89 | Mo. 92 11289 | Morasch 21&8 176

| Ance- beard (9 2. 84
oebe m patum | Name gepr Ersatz for_4031/ 108 801

Diese Zeichnung ist unser Eigentum Vervietfiiiigung. unbefugte Verwertung. Mitteitung an andere 13t strafbar und schadenersatzpflichtig




Pos. Benennung Wert HNK-Nr.| Herst.
Al OPV TLO72CD 834222 TEX
C1 Kondensator NPO 10nF *1% 50V- 813459 VIT
c2 Kondensator NPO 10nF 1% 50V- 813459 VIT
C3 Kondensator NPO 10nF *1% 50V- 813459 VIT
c4 Kondensator NPO 10nF +1% 50V~ 813459 VIT
c5 Kondensator NPQ 220pF 5% 50V- 813239 VIT
c7 Elko 10uF *20% 16V~ 814382 ROD
Cc8 Elko 10uF +20% 16V~ 814382 ROD
R1 Chip-Widerstand 220kQ *1% 804765 VAL
R2 Potentiometer 100kQ +25% 807743 BOU
R3 Chip-Widerstand 120kQ +1% 804762 VAL
R4 Chip-Widerstand 1.2KQ +1% 804738 VAL
RS Chip-Widerstand 120kQ 1% 804762 VAL
R6 Chip-Widerstand 8.2kQ +1% 804748 VAL
R7 Chip-Widerstand 8.2kQ *1% 804748 VAL
R8 Chip-Widerstand 330 +2% 804719 | VAL
R9 Potentiometer 200Q *+25% 807735 BOU
R10 Chip-Widerstand 100Q +1% 804725 VAL
R11 Chip-Widerstand 120kQ zl*. 804762 VAL
R12 Chip-Widerstand 3.9kQ £1% 804744 VAL
R13 Chip-Widerstand 3.3kQ +1% 804743 VAL
ST1 Kontaktstiftleiste 10-polig 884800 COM
Schlumberger Technologies GmbH Schaltteilliste Anz. d.
Seiten
04 Bestiickte Leiterplatte 1
Oz Typ: 6 kHz Bandpaffilter
gi 248 176 Sa Seite Nr
00 9088.8 12.01.89| Flegel
Schaltplan 248 176 S 1
Index| A.-Nr. Datum Bearb. Gerat 4031 *




This self-tuning notch filter serves for measuring the distortion factor of
frequencies between 200 and 600 Hz.

The nucleus of the circuit is a 2-stage digital filter A2 that rejects a
second frequency as a function of an applied clock frequency, this clock
frequency being 100 times higher than the rejected frequency.

The input signal is divided by twelve to admissible values and again
amplified by a factor of twelve in the second stage. The two highpass and
lowpass outputs, offset by 180°, are added in Al and thus virtually cancel
one another out.

To prevent the clock frequency from influencing the following stage, each
filter stage is followed by a 4-pole lowpass filter with a cutoff frequency
of 6.4 kHz, thus limiting the measuring bandwidth. The clock frequency is
taken from the test frequency and multiplied by a PLL device D1l. To reduce
interference in the clock frequency caused by distortion of the test
frequency, there is a lowpass filter preceding the clock generator.

~ Hod8 W

Ref.No. 248 179 F Sub Variable Notch Filter Date  A7.3.3F

Type 4031 Unit Sheet 1/3

Functional Description




Technical data
Tuning range ......ceeeeveceesnoceccenns 200-600 Hz
Measuring range .........ccecveveeeann ... 50 Hz - 5.5 kHz (-3 dB)
200 Hz - 4.5 kHz (%52)
Insertion 1088 ..eveecennnereennneccnnns 0 dB in passband
Minimum attenuation in notch range ..... > 55 dB (typ. 60 dB)
Collar width ....vtiiieriinenenrecennnnn +0.2 x fnotch (-3 dB)
Input level .....iviuiiieernnnnsenns ceee 227 Voo
Signal/noise ratio ,....... et 60 dB
Input impedance .......ccviiiiveerinnnnnn > 20 kQ
Required source impedance .............. 0 Q dyn.
Output impedance ........iciuiiiiiinnnnns < 10 Q dyn.
Output current .......iieeiieiinriinnanns < 3 mA
Current drain .....eeviererinncereacnnans Vcc' -5V, +15 V, -15 V: each 20 mA
Temperature range ........ecceeeeeeesans 0-50°C
Operating voltage ........... ceeeseeces. *15 0.1 V
5 V £0.2 V
- dolf. 12
Ref.No. 248 179 F Sub Variable Notch Filter pate _17.3.§8
Type 4031 Unit Sheet 2/3

Schiumberger

Functional Description
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Sub Variable Notch Filter

Unit

Ref.No. 248 179 F
4031
Schlumberger
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Adjustment and Test Procedure

Schlumberger
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Adjustment and Test Procedure

Schlumberger
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gn OREEN 5% MO0 DAT: N/ ME 1988 DATE NAME
—— — 5 Diese Zeichnurg sl unser Eigentum ¥e sitaitigung  nbetugte Verwertung 'tev g = ande » st s:-afbar und schadenersatzpflichtig
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Reflow geldtet
Hierzu Bauteilklebemaske 461 475 O1

Rohtel Frevmal Mafistab
toleranzen Schlumberger MeBgerdte GmbH
ingolstadter StraBe 67 a
. 8000 Munchen 46
e +02|4:1
NOTCH FILTER
Obertiiche 1988 | Datum Name
— [p088.46]17.388 Kr, 9z 16388 K 248 179
Aus- | Andg- | patym | Name Doard 4, — —
gabe| Mitig . W&~ | Gerat: 4031/ 108 80t

Diese Zeichnung st unser Eigentum Vervieitatigung unbetugle Verwertung. Mtteiung an andere 'st strafbar und schadenersatzptehtig




1 2 3 « 5 6 7 a
Pos Wert Pos. Wert :;:'::""‘9 Herstetier
REF. r;o VALUE s::::b::." MANUFACT AEF. NO. VALUE PART. Nge ‘ MANUFACT
A | TL 072 CD 834 222 TEX | €4 | 2,2 aF +1%50 V- 813 451 vit
A2 | MF 10 CCM 835 317 NAT | ¢ a5 | 150 pF + 5 % 50 V- 813 237 VAL
A3 | TL 072 CD 834 222 TEX ¢ 16 15 pF + 5 % 50 V- 813 225 VAL
AL | TL 072 €D 834 222 TEX €17 | 330 pF +5 % 50 V- 813 241 VAL
20 10 pF + 20 % 16 V- 814 382 ROD
C21 10 pF + 20 % 16 V- 814 382 ROD
Br 1| 385 0358 1 02 400 884 179 ETTING| € 22 | 2,2 nF +5 % 50 V- 813 451 VAL
Br 2| 385 0358 1 02 400 884 179 ETTING] C 23 82 pf +5 % 50 V- 813 234 VAL
Br 3| 385 0358 1 02 400 884 179 ETTING] C 24 | 470 pf + 5% 50 V-| 813 243 VAL
C25 | 1,8 nF +5%50 V- 813 250 VIT
C27 | 1afF +1% 50 V- 813 447 vIT
C1 | 10 pF +20 % 16 V- 814 382 ROD
€2 1af + 5%50 V- 813 247 VAL
€3 |100 nf + 10 % 50 V- 813 375 vIT
Ch | 47 nF + 10 % 50 v- 813 371 VIT | C 31 | 470 nf « 10 % 50 V-| 813 383 VIt
C5 [470 nf + 10 % 50 V- 813 383 vIT
C6 |220 nF + 10 % 50 V- 813 379 vIT
C7 | 10 pF +20 % 16 V- 814 382 ROD
C8 | 10 yF + 20 % 16 V- 814 382 ROD
D1 MC 140 46 BDW 835 318 NAT
C 10 {100 nf + 10 % 50 V- 813 375 vIT D2 PC 74 HCT 390 T 834 438 VAL
€ 11560 pf + 1% 50 V- 813 4ht vIT
C 12 |8,2 pf + 0,25 pF S0V- 813 222 VAL
C 13 {470 pf + 5 % 50 V- 813 243 VAL
o - Schaltteilliste s conisTs
06 Schlumberger MeRgerate GmbH EL PARTS LIST e
05 Ingolstadter StraBe 67a  [Benenuns _ oF
o« 8000 Miinchen 46 DESCRIETION var. Notch Filter Blan
03 ) SHEETS
o2 Teg Narme Sezsichoung 248 179 Sa SHEET o,
o 18088.37] 9.3.88 |Rein.| 1988 | ot - ey 1
-~ |8088224 11.2.8 i eeeon [11.2.8 Dietrich |— :
Aus- | And.-Mittig. beart. /4/ SEE CIRCUNT DIAGRAM 2_"3 179 S
Nr, T4 Name
ssie Jvoneovol_ote | s [oor S oo 3057
Diese Z g ist unser Vervie Verwertung, an andere ist strafbar und schadenersatzpfiichtio. ) .
W Frich Faneht Milnchen 10 6397 80




1 2 3 4 5 ] 7 8
Pos Wert Bezeichnung Hersteler Pos. Wert Bazeichaung Herstelter
Schiumberger Schiumberger
REF.NO VALUE PART. NO. MANUFACT REF.NO. VALUE PART. NO. MANUFACT
R2b | 47 ka+ 1% 802 757 ROD
R25 | 47 ka+ 1% 802 757 ROD
R26 | 27 ka+ 1% 802 754 RGD
R27 | 27ka+1% 802 754 ROD
R28 | 8200+ 1% 802 736 ROD
R2 |15 ka+ 1% 1802 751 RGD |R29 | 8200+ 1% 802 736 ROD
R3 1100 ko + 1% 802 761 Rip | R 30 {100 a+1% 802 725 RGD
RE 330 ka+ 1% 802 767 Rip | R 31 [8,2kn+ 1% 802 748 ROD
RS [220 ko + 1% 802 765 RBD R32 | 2 ka+25% 807 738 BOURNS
RE [15ka+1% 802 751 R0 R33 |10 ka+1% 802 749 ROD
R 7 W ka+1% 802 757 RUD R34 |47 ka «+1% 802 757 ROD
R35 | 2ka +25% 807 738 BOURNS
R36 [8,2ka+1% 802 748 ROD
R0 [100kR + 1% 802 761 R0 R37 [8,2ka+1% 802 748 ROD
R11 | 18kQ + 1% 802 752 R0 R38 | 82 a+1% 802 724 RGD
R12 | 5 ka+25% 807 739 BOURNS|R 39 | 8200 + 1% 802 736 ROD
R13 |10 a+1% 802 713 RHD R 40 2k +25% 807 738 BOURNS
R | 10 ka+ 1% 802 749 RED R4 | 10 ka+1% 802 749 qeROD
R15 | 39 ka+ 1% 802 756 Rip |R 42 |120%@ + 1% 802 762 ROD
R16 | 2ka+25% 807 738 BouRNS (R 43 Js20 2+ 1% 802 736 ROD
RA7 | 8,2 ka+ 1% 802 748 Rip R | 4T ka1 % 802 757 ROD
R18 1820a +19% 802 736 RUD R4S | 4T ka+ 1% 802 757 ROD
R19 | 1ka+1% 802 737 RUD R4 | 27 ka+ 1% 802 754 ROD
R20 [8,2ka+1% 802 748 RGD R4 | 27ka+1% 802 754 ROD
R 21 2 kn+25% 807 738 BOURNS [R 50 [100 a+ 1% 802 725 ROD
R22 |10 ka+1% 802 749 ROD R51 {330 ka+ 1% 802 767 RGO
R 25 |10 ka+1% 802 749 RGD |t 3 |010.08.200 30 884 800 POLYTR
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The 3-kHz lowpass filter serves for rejecting interference at higher
frequencies in the speech band.

Technical data

6th-order Butterworth lowpass filter

Cutoff frequency .......... eeeevseses &4.75 kHz £100 Hz (-3 dB)
Insertion 1oSS ..icevriiresnnnnccnnas . 0 dB #0.5 dB in passband
Attenuation at 15 kHz ............... > 50 dB

Input level ......ciivennennnnns ceees 0-7 Voo

Input impedance ..... B - 1]

Required source impedance ......... .. 0 Q dyn.

Output impedance .............. veesss <10 Q dyn.

Output current .......cvevveveeneness < 3 MA

Current drain ...... Ceeeereer e approx. 10 mA at %15 V
Temperature range ........ Ceeeesneeas 0-50°C

Operating voltage ......vcceveevuve.. *15 0.1V

— Sodf. W2

Ref.No. 248 186 F Sub 3-kHz Lowpass Filter Date A4 (f(f

Type 4031 Unit Sheet 1/2

Functional Description
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Adjustment and Test Procedure

Schiumberger
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! 46147300
VCC A
Code 5
i
norm. /}
gepr. ~
9089.33 [23.2. 20 beard. 1232 88|Ruimfy
Ausg | A-Mittig Datum | Name 1987 Oatum | Name
1SS MODIF DATE NAME DATE NAME

e | LOW PASS FILTER 248 186 S

8000 Minchen 46 Typ : fg= 3kHz Typ : 4031
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verwendet in: 236 033 Gerat: 4031
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06 Werkstoff ‘ tO,Q 2 : 1

5 LOWPASSFILTER

]
04, — Typ: 3 kHz

03}

02 Obertlache o 1988 | Datum Name

011828833 7.5.08 Ty,- gez 12928817 Qoin gl 248 186
Aus-1 Andg- | parym Name bearb /ﬁ -

Gabe| Mittig gepr L\'D[ Gerat- 4031
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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 iwero 834 222 TEX

€1 1Taf o1 %50 V- 813 447 VITR

€2 (2,2aF 81 £ 50 V- 813 451 VITR

C3 (330 pF 4 5%50V- 813 241 VITR

C4 [150 pF 4 5% 50 V- 813 237 VITR

C5 |10 ;20116V— 814 382 ROD

C6 |[1nf 217 50V 813 447 VITR

c7 2,2 0F g1 Z 50 V- 813 451 VITR

cs8 330 pF &5 Z 50 V- 813 241 VITR

C9 [150pF g5% 50V- 813 237 VITR

C10 | 10 pf +20 %16 v- 814 382 ROD

R1 |39ke ¢1% 802 756 R0

R2 [39ke 411 802 756 Rl

R3 |39ke £13% 802 756 R0

R4 [39ke 411 802 756 RED

RS 39k0 +1% 802 756 R0

R6 [39k0 £1% 802 756 )

R7 [100Q 412 802 725 ROD

St1 010,08,20030 884 800 POLY

> . Schaltteilliste LfoT conarzts
06 Schlumberger MeRBgeréte GmbH EL. PARTS LIST .

0s Ingoistadter StraBe 67 a Bonennung oF 1
04 8000 Minchen 46 DESCRIPTION LOW Pass Filter s

hd Iyp: f9-3 kHz SHEETS
o2 Tag Name Bezeichnung Blatt Nr.
o1 1987 DATE NAME Schiumberger 248 186 Sa SHEET NO.

PART. NO.

~ |9F526\15.2.8F {4’ veschr. 128,9,87 | Dietrich P !
Aus- | And-Mittig bearb. ¢, — | see cmeur omaran 248 186 S

gabe Nr. Tag Name A 56 -

1sSUE_|moowic.no.|  oare | name | veer. Gerdt: 4031

Diese ist unser Vervi Verwertung, Mitteilung an andere ist strafbar und schadenersatzpflichtig.




This steep-edged highpass filter was devised for evaluating AF transmission
criteria on squelch (subaudio) transceivers. The 3-dB cutoff frequency of

the 5-pole Chebyshev Cauer filter is at 280 Hz. The stopband attenuation is
at least 27 dB. In the passband (330 Hz - 3 kHz) the ripple is between +0.2

and -1.3 dB.

-l l 3T

Ref.No. 248 199 F Sub 300-Hz Highpass Filter Date 2.3. ¢

Type 4031 Unit Sheet 1/2

Functional Description
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Ref.No. 248 199 F

Type

4031

Unit

Sub 300-Hz Highpass Filter

Date

Seeus &

Sheet

Vo272

Functional Description
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l——-—— e — -
| s
OUT el g
5V 15V
C1 2
10n mln—l
3 4
R1 Fi1
IN b —_+ 1N ouTf2
10k DZ 111
R2 2 9 R3
10k 100k
-
5V RL
0k
oI5V el -5V

Y dp——— g -I5Y

Vee 4
CODE 461 471 00
7
CODE LSB
T — - - - JO

a2 norm 5/2" )
07 (0383, 21 (8288 fg— | 9w |
—~ 18088.15 (3.2.88] Kr. bearb. |249.87 | Ba.
Ausg.| A-Mittig Oatum | Name 1987 Datum | Nome
1SS | MODIF. DATE | NAME DATE | NAME

Ingoistédter StraBe 67 a
8000 Miinchen 46

HIGH PASS FILTER

Typ: fg= 300 Hz

Typ . 4031

Diese Zeichnung st unser Eigentum Verwietfattigung, unbetugte Verwertung WMrttedung an andere st strafbar und schadenersatzpfhchtiq.




