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R1 9K 2%
R2Z 15KN 2%

R3  180KA 2%

R4 1500 2% LIST OF COMPONENTS

RS 3900 2%

R6 5600 2%

R7 1M0 2%

R8 5.1KN 2%

RS 51KN 2%

R1@ 25.5KN 2%

R11 1KA 5% 0.1W

R12 180K0 2%

R13 150KQ 2%

R14 43@'(9] Differential tolerance 2%

R15 510KQ

R16 4700 - -

R17 1‘_,.”m] Differential tolerance 2%

R18 5.1K0 2%

C1  1@0nfF CERAMIC. X7R 10% 50V CASE Q805 WITH NICHEL BARRIER

C2,C3,C4 22nF CERAMIC. X7R 18% 50V CASE @805 WITH NICHEL BARRIER
C5  ©.47uF CERAMIC. X7R 10% 5@V CASE 222@(1812) WITH NICHEL BARRIER

D1 DOUBLE DIODE BAVSS
D2 ZENERDIODE BZX84C5V6 (THOMSON,MOTOROLA,PHILIPS)

IC1 QUADRUPLE OPERATIONAL AMPL.  LS404M (SGS) o TL@B74

TEST PROCEDURES

VERIFY THAT THE RESISTOR VALUES OF R2, R3,R4 R5,R6, MEASURED AT THE
RESPECTIVE TERMINALS ARE THE SAME INDICATED ON THE LIST OF COMPONENTS

SUPPLY THE CIRCUIT WITH THE FOLLOWING VOLTAGES:
+ 18 Vdc [L TERMINAL] +12 Vdc [G TERMINAL)] GND {H TERMINAL]
VERIFY THE FOLLOWING PARAMETERS:

1] CURRENT ABSORFTION FROM L TERMINAL
CURRENT ABSORPTION FROM L TERMINAL (ALTERNATIVE) MAX 10 mAdc (TLO74)

2] CURRENT ABSORPTION FROM G TERMINAL MIN 5.5 mAdc MAX 7.3 mAdc
3] VOLTAGE BETWEEN M TERMINAL AND GND < IVdc
4] VOLTAGE BETWEEN MTERMINAL AND GND BUT WITH A TERMINAIL CONNECTED

TO GROUND >15 Vdc
APPLY A SINUSOIDAL SIGNAL OF 2mVeff, 400 HZ AT F TERMINAL; THE VOLTAGE

BETWEEN M TERMINAL AND GND WILL BE LESS THEN <3 Vdc

6] APPLY A SINUSOIDAL SIGNAL OF 50mVeff, 400 HZ AT "F* TERMINAL; THE VOLTAGE
BETWEEN M TERMINAL AND GND WILL CHANGE FROM A VALUE < 3Vdc TO A
VALUE > 15 Vdc WHEN THE SIGNAL IS APPLIED AND , AFTER A PERIOD < 100 mSec,
IT WILL COME BACK TO A VALUE < 3Vde

7] VOLTAGE BETWEEN V TERMINAL AND GND
MIN 5.2Vde MAX 6.2 Vdc

8} VOLTAGE BETWEEN V TERMINAL AND GND, WHILE A SINUSOIDAL SIGNAL IS

APPLIED AT F TERMINAL:

MAX 3mAdc (LS404)

5]

2mVeff 400HZ MIN 0.2 Vdc MAX 0.55 Vdc
2mVeff 2 KHZ MIN 2.6 Vdc MAX 52 Vdc
2mVeff 40 KHZ MIN 0.2 Vdc MAX 0.55 Vde

The above values are the measured ones minus the value measured at point 7
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LIST OF COMPONENTS

R1 22000 5% @.1W

RZ2 40000 207%

R3> 238000 z7Z

Ré 15@KN 5% pIFFERENTIAL TOLERANCE 2%
RS 3@eKn 5%

R6  1QOKD

R 1 %m) DIFFERENTIAL TOLERANCE 2%
R8 20000 5% 0.1W

R9  330@0n 5%

R1@ 1.18M0 2%

R11 1 @GK“) DIFFERENTIAL TOLERANCE 2%

R1Z2 100KQ

TR1 TRANSISTOR NPN BCW72 (THOMSON,MOTOROLA,PHILIPS)

Dt ZENER BZX84C12 (THOMSON,MOTOROLA,PHILIPS)

b2z ZENER BZXB4C6V8 (THOMSON,MOTOROLA,PHILIPS)

ic1 DOUBLE COMPARATORLM29030 (MOTOROLA,SGS,NATIONAL)
TEST PROCEDURES

+ 18 Vdc (TERMINALS L M) GND (TERMINALS H,P)

VP
L < >
égTFN

R1 R2

R11
D1

R12

R1@

CONNECT A 2.2 microF CAPACITOR BETWEEN N TERMINAL AND GND (SEE NOTE 1) R8

CONNECT A 4.7 microF CAPACITOR BETWEEN G TERMINAL AND GND (SEENOTE 1) 7 o)

CONNECT A 10 microF CAPACITOR = 1% BETWEEN G TERMINAL AND Z TERMINAL

.VETTED

fl 1 NAR 2006
was*ro-csl.l.

CONNECT A 10 microF CAPACITOR * 1% BETWEEN S TERMINAL AND GND A
CQONNECT A 100 Kohm RESISTOR BETWEEN A TERMINAL AND + 18Vdc J '
VERYFY THE FOLLOWING PARAMETERS: PIN 8 = VP
1] CURRENT ABSORPTION FROM L TERMINAL AFTER 1 SEC FROM POWER SUPPLY PIN 4 = GND FIRST ANGLE PROECTION
Min 4mAdc Max 10 mAdc T
2] ;OLTA\%E BBW?%:RMWAL AND GND HYBRID ELECTRONIC PLATEN2 | 1 i
iﬂ 11 ¢ ax ) c [ e e e —_—— L - R S
3] VOLTAGE BETWEEN T TERMINAL AND GND Hom | P : Ef;‘* 5 | A e | e
WHEN POWER SUPPLY IS APPLIED THE VALUE WILL BE LESS THAN 10 mV A ﬂﬁﬂ’lw : ' @ "DR&r N0-5686020 Wﬁ >0 0- 5696D7-0I~8 -
AFTER A PERIOD BETWEEN 315 AND 365 MILLISECONDS THE VALUE WILL e S AMbED. BeAuE OBE i o -
CHANGE TO MORE THAN 6 Vdc LINEAR DIMENSION S } o + 7i STD CFLL.- Fof VET TI;(,) A e
4) VOLTAGE BETWEEN TERMINAL A AND GND i ] T i e
WHEN POWER SUPPLY IS APPLIED THE VALUE WILL BE MORE THAN 17.9 Vdc 1 o ‘ - -
AFTER A PERIOD BETWEEN 8 AND 8.65 SECONDS THE VALUE WILL CHANGE TO N N - N
LESS THAN 100 mVdc ’ [ T
R v 2004 | P | A
Note 1: utilize the closert points to the circuit under test L e e DL e
Note 2: after every test swith off power supply for a period of 2 s.min. HYBRID ELECTRONIC PLATE N° 2 . s if !25/Dl@g
o - o oL
%ﬁw Hmm?ﬁwwﬂm%mwwwﬁ S FOR HYBRID CIRCUIT N° 2 NTS woee | 207
Frafforat & e 2 u Pl @ s 4 fate e SO 1 “,,,,ﬂpfjfjj .
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MANUFACTURER MATSUO
TYPE OF C APACn OR TANTALUM
Nominat Capacitance L, 7 A F
Nominal Voltage Z5V
Model ZoZ L
Catologue code 1250 Z4 75K ‘4
D (mm) + 4.8o 17X
L (mm) 750 MAX
d {(mm) o, S NOrI.
a (mm) lo #1AX. o
p (mm Z 5o 1"0.5 - - S
R (mm = /5
- e
S {mm) 37 I
Tolerance > fo 7
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CHARACTERISTICS
COMPANY MATSVO
CAPACITOR TYPE | DROP TANTALUM
NOMINAL CAPACITY | 4.74F
- NOMINAL VOLTAGE | 46 v
SERIES 202 L *
CATALOGUE CODE 202-L1602-475Kk4
D {mm) & 3.8 max
L {m m) 605 max
d tm m) ' O5 mox
a (mm) { max.
P (mm 2,5%9.3
R {mm) » {5
5 .  (mm) i 34
TOLER. ON CAP. VALUE| % /0% -
FIRST ANGLE PROJECTION
TANTALUM CAPACITOR 4.7 uF I
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CHARACTERISTICS

COMPANY

MATSUD

_CAPACITOR TYPE Drop tantahun )
NOMINAL CAPACITANCE | fO0uF o
NOMINAL VOLTAGE | 20V . _ _
SERIES L1 202L
CATALOGUE CODE 202-(L 2002 106 K4
D {mm) # 5 max. o e
L (mm) & max.
¢ {m m) 0,5 norninal R
a {mm) f max o
P (mm) 2.5105 -
R (mm) = 15
5 (mm) 321 B -
TOLER. ON CAP. VALUE 10 %
FIRST ANGLE PROJECTION
. ‘ TATTA N CAFAD TR FRedig D F | |
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s 1000-2000 K . . !
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i B 7 Aten C M
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CHARACTERISTICS

COMPANY MRTS YO
'CAPACITOR TYPE DROP TANTALUM

NOMINAL CAPACITY 22 #mE
NOMINAL VOLTAGE 25V
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DATA: )
Qi [O-l - Ol 5’6
COMPANY: MOTOROLA or GENERAL ELECTRIC. ot
MODEL.: 2N-6027
CASE: WIYH CENTRAL REEOPHORE PREPORMED
ip 1 gA: Vs = 10 Vde. RG = 10 K ohms
ON DIRECT VOLTAGE: VEMAX 1,5V IF 50 mA
OFF DIRECT VOLTAGE: ____VAK 40V
OFF SET VOLTAGE: ______ VTMAX 06V VT min 02 V RG = 10 K ohms
VALUES AT TEMP:: =+25°C
VALLEY CURRENT Iv =270 uA TYP (70pA min): VS = [0V
RG=10K
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Producer: TAG | QILLIN

Model: PO102AB . e
Package: TO92

lon=0.8A eff Vdrm=100V

Max conduction voltage Vt=1.93V !
(@ It=1.6A Tj=25°C)

Max Gate current on power on Igt=200uA
(@ Vak=7V Ta=25°C)

Max Gate voltage on powe on Vgt =0.8V
(@ Vak=7V Ta=25°C)
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DATA:
COMPANY ____ TAG
MODEL - PO10ZAA
CASE __ . . TO 92
JON =0,8 A sm.___ VDRM =100V

MAX. VOLTAGE FOR CONDUCTION VI=193V
(with IT= 1,6 A __Tj=25°C)

MAX. FIRING GATE CURRENT IGT=200 4 &®
(with VAK =7V __ TA =25°C)

MAX. FIRING GATE VOLTAGE ________ VGT=08V
(with VAK =7V __TA =25 °C)

ALTERNATIVE:

MODEL :2IN- 5061
HOUSING :TO-92

ON - 0,8 aeff
VDRN 60V
IGT : 200 A max
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Insulating sheath

0'6'3‘51 005

# 236 2025

o -

387816 | 74298 _ | 381146

Notes:
1 - Fuse - Code LF 275062 from littel fise
- breaking current 62 ma (1/16 A)
2 - Alternative: Code SP5/62 mA fromSAN-O (SOC)
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COMPONENT CODE | NOMINAL VALUE NOTES COMPONENT CODE |  NOMINAL VALUE NOTES
111.010.0 10 0O 113.340.3 33 KO
111.020.0 100 G REPLACEABLEWITH  110.020.2 113.620.0 360 0
111.030.1 1 Kl 113.640.0 36 KQ
111.030.2 1 KOG REPLACEABLEWITH  110.030.1 113.920.0 390 Q
111.040.3 10 KQ 113.930.0 3.9 KO
111.040.4 10 KQ REPLACEABLEWITH  111.040.3 113.940.3 39 KQ
111.050.1 100 K( 113.940.4 39 KO REPLACEABLEWITH  113.840.3
111.070.0 10 MQ 113.950.1 390 KQ
111.120.0 110 O 114,.350.0 430 K3
111.150.1 110 KU 114.710.1 47 Q0
111.220.0 120 0 114,720.1 470 Q
111.230.0 1.2 KQ 114.730.3 4.7 KQ
111.250.1 120 Ki 114.740.1 47 KO
111.250.2 120 KO REPLACEABLEWITH  111.250.1 114.740.4 47 KQ REPLACEABLEWITH  114.740.1
111.320.0 130 0 114,750.2 470 K}
111.350.% 130 KQ 115.150.0 310 KO
111.510.0 15 0 115.610.0 56 Q
111.520.1 150 115.620.0 560 O
111.530.0 1.5 KO 115.630.2 5.6 K
111.540.3 15 KO 115.640.0 56 KO
111.550.2 150 KQ 115.650.1 260 KQ
111.650.1 160 K{i 116.230.0 6.2 KO
111.810.1 18 0 116.240.0 62 K
111.820.0 180 0 116.810.2 68 Q
111.830.0 1.8 KQ 116.820.1 680 0
111.850.1 180 KO 116.830.7 5.8 K{
112.020.0 2000 116.830.8 6.8 KO | ]
112.050.C 200 KO 116.840.1 B8 KO % _
112.210.C 22 O 118.210.0 82 0
112.220.1 220 118.220.0 820 0
112.220.4 220 G REPLACEABLE WITH _ 112.220.1 118.240.1 82 K0
112.230.C 2.2 Ki) ]
112.240.2 22 KO .
111‘ g ggg;. ggg :53 REPLACEABLEWITH _ 112.250.1 | |76 WATT RESTORS
. . I . . .
112.420.0 240 1 Fo | e T oA i
_ — DESCRIPTION PART NO. MATERIAL STANDARD DIMENSIONS REMARKS
42.720.1 270 I e
112.740.2 27 K B GENERAL TOLERANGE
113.020.0 300 0
113.040.0 30 Ke T
| 113.310.0 33 0 &% 202
113.320.0 330 0 - oas |08
113.330.1 3.3 KQ 351000 | +08
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7 8 5 | 4 3 ] 2 1
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17.00£0,10 _ . .
Zone of the items engraved for separation of rigid FR4
17,00+0,10 board from kapton p.c. board
8.004+0,10
' F
3.00 *3:20
Surface without engraving for separation
R. = /2 width @ 4,000,085
n° 4 Holes not metallized
Alternative solution: R.1.00 Min.
o~ E
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3
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3
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o0
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3| 3
SN Note 4
g g 8,000, 10 Bev. 0,5 + 0,10 x 45°
- . both sides
| © 28,0040.10 - FR4 SIDE - ¢
18,3040, 10 . o VETTED
(after separation of circuits)
8,0040,10 218,0040,10 18 FEB 200
i
230,000, 10 1 JWWSTD-CELL
‘ - : : Notes: 1 - Material: see drawing N° 5690060. &{f N
DATA FOR DRILLING (not metallized holes) CENTERS FOR CIRCUIT CONTOURING 2 - N° 4 not metallized holes, tangent to the profile (for each circuit). S S -
" . . N 0 , 3 - For the path of the tracks, for tolerances, for the type of finishing and for further information see drawing
Reference i X position Y position Diameter Reference X position Y position Radius 1° 5690060
A 8,5010,10 2,0040,10 2,00 +0,15 1 10.67 3,10 1.80 4 - Manufacturer code: dimensions and position: without restrictions for manufacturer.
B -8 ,5040,10 2.0040,10 2,00 +0,15 2 .04 4,10 1,60
c -4,0010,10 8.0040,10 2.00 0,15 3 8.08 . 8,40 1,80 MULTIPLE CARD WITH 8 L.F PRINTED CIRCUIT BOARD SEE DRG. 58690060
D 3,8040,10 13,50£0,10 2,00 40,15 4 9.59 27.58 1.60 z o % |wd o - B
F 8,5010,10 27.5040.10 2,00 +0.15 5 () 8,82 32.18 1.80 Nm DESCRIPTION g:ino. MATERIAL m DIMENSIONS REMARKS
G ~8,5040,10 . 27.5040 ,10 2.00 40,15 8 (x) ~8.82 32.1¢ 1,60 =] w
M 0.0040,10 33,2040,10 2,00 +0,i5 7 -9.53 27.5¢9 1.60 GENERAL TOLERANCE
I 0,00+0,10 37.80:0,10 2.00 40,45 8 -8.68 8,40 i.60
L -3,8040,10 19,7040,140 1.50 40.15 @ -9,04 4,10 1,80 el s
M ~1,0040,10 -3,6040,10 0.8%10,05 10 -10,87 3,10 1,80 T a7
N 1.0040,10 -3,8040,10 0,8%0,05 11 -9,45 -1.80 1,80 30-120 03 |
P -6,5640,10 0,8540,10 0.8540,05 12 8.15 -1,80 1.80 IR L
Q 2,50+0,10 0.8540,10 0.8510.05 10002000 | 1132 . i :
R ~7,9520,10 29,6540,10 0.8510,05 (¢} 5 ALT. 8.13 31.59 R. 1 MINIMO e | AN g SE F. Lol 2004 | RE® | W
s 7.&0.10 zo.cm‘lo o‘ 85*0 .w [‘ ) e N-.T- -8 '13 31 .w R- 1 HINIW ANG:J-I;:R DIMENS:?.R NO.CFF DRG. NO. OF ASSOCIATED PART INDEX ALTERATION DATE NAME
wo w7 MULTIPLE CARD WITH 8 L.F. PRINTED | SRR 12501 (et
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m%mgﬂm%ﬁw%ﬁ%mmwmwm S T A
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]
8 I 7 | s | 5 4 | 3 2 1
N. |POS. X POS, Y N.| POS. X POS. Y N POS. X POS. Y|N. | POS. X POS. Y
1| _+2.70 +45 .20 Z1 | —6.0325 | +22.225 Al | —7.3025 | +10.795_ |61 | +0.065 | +24.765
2 | —2.70 44,95 22 [35,715 | 19,188 a2 | 95,715 | 49.525 |02 | +6,085 | +22,225 |
3 | 2. 40 +4%,91 23 | 44,905 | +19,688 43 | 43,81 49,525 |63 [+3.805 | +20.305
17,0+0,1C 4 | .27 +41.01 |24 |-0,95235 |+10,685 a4 | +1,906 | 10,525 164 [+7.238 [+20,205
8 | -1.2T | +41.01 |25 (+0.988 [+17.915 5 | 09825 | +0.525
8,530,05 & | +5.08 420,045 |26 | +4. 448 | +17.915 46 [ -3,4925 | +9.528
7 | 42,54 320,845 | 27 [ +5.716 | 18,845 47 | -6.0325 | +0. 525 -
8 | 0,00 129,845 |28 | +1.905 | +17,145 4 | 5,715 | 8,985
8.540.4 8.540.1 9 | -2.54 429,845 {20 | —0.9525 | +17,145 40 | +1,905 | 46,985
10| 5,08 429,845 [ 30 | +3.61 +15.575 50 | —0,0525 | +8,988
8,0040,10 11| +1,005 | 427,305 |31 1 +5.715 | +14,060% 51 | -6.,0325 : 48,085
12| —0.0825 | +27.305 |32 | +1,005 | +14.605 52 [ 45,715 | +4.445
T3 | +4.445 | 24,765 | 33 | -0.9525 | +14.608 53 | +1,005 | +4,445
4.00%0.05 14| +1.006 | 424,765 |34[-6,0325 |+14,605 |54 -0.9525 |+4.445 ° 5 Holes ¢ 0,70 m'ég
3 0o 19.20 151 =0.0525 | +24.768 |35 | +5.715 | +12.08S S5 | —6,0328 | +4,445 i _ n oles @ 0, 0.
' 0 18] =6.0025 | 924,705 |36 | +1.005 | +12,085 |58 [-3.4025 [43.175 = = .
- 17| +4,.445 | +22,225 |37 | —0,9525 | +12.085 57 | —0,0525 | +L,808 not metallized -
50 *0.10 18] +1,905 | +22,225 |381-3,4025 |+12,005 |58 16,0325 | 410,885
130 o [FrasmE | [ 0,0525 | 122,225 |20 | -6,0025 | 412,085 (59| —6.0325 | +i7.44S
20| —3.4975 | +22.22% (A ThEY A BTN 7 A 80 | +3. 7928 [ 427,305 |
1
%)
=
w €
L
=]
-]
|
&
¥
L]
- j n° 1 Hole
b @ 0,50 £ 0,10 55 Holes 3 0.70 +0.10
o - n® 55 Holes ~0.05
< metallized ’ -
ﬂ (through) metallized
T 7T
= c
g £
- =
! g E
! 2 S
g) - i g £
g g £ °
2 ! 0 m
° 3,6+0,1 & <
o +.10 [19)
. - ] ._1n° 2 Holes @ 0,80 -0.05 @
1 o '
S] ) 25 ? n " metallized 3
4 . < o 3
9 % o % 4
) 8 2 -
R - q
2‘ 3,820,1
o R. 1.6 (015
9. g.. 4.0+0.1 / n° 4 positions E - | n° 8 Holes @ 2,00 50.1.5
; (V. g .
- 1.630,1 2 . o
i . ol & not metallized o
- IR 3 VETTED c
3 o =g
© a
© N 18 FEB
- Bev. 0,5 £ 0,1 x 45° ' JWW =CELL
n° 2 positions @7/ ' : 7 _
o A *\ i KAPTON SIDE —
L L :
R. 0,50 MAX / 1 2 . 1n° 2 Holes & 0,85 + 0,05 See n0tes not metalllzed
n° 2 positions Lis) | 0. 10,1 ) : —
0,30 140,05 not metallized The way of tracks arc valid only as an indication
8.04D.1 Zone without "solder resist”
FR4 SIDE )
8,150,085 both on the FR4 side and on MIXED STIFF FLEXIBLE PRINTED CIRCUIT 1 SEE NOTE
183040, 10 KAPTON side wo | T ool 5. | AT TR s B
- ’ . NQ.OFF DESCRIPTION PART NC. MATERLAL STANDARD DIMENSIONS REMARKS
: HHFE SR
1- Material: FR4 board, 0,711 nominal thickness, KAPTON flexible board (Polyammide) 0,050 thickness. GENERAL TOLERANCE
2- Deposit of anneated copper, both on FR4 board and on kapton beard = 0,035 (nominal). s o [s" {
3. Supplementary deposit of copper = 0,035 covered with Sw/Pb alloy included between 67/37 and 67/40, deposited with "Hot air leveling” procedure. A D
4. FRA side: Protect the tracks, except the pads and the connector zone (8 + 0.1 x 4.6 * 0.1) with solder resist deposited with photographic procedure. &30 :g;
S- Kapton side: Protect the tracks, except the pads and the connector zone (8 + 0.1 x 4.6  0.1) with soider resist deposited with photographic procedure. 30-120 €03
6- The circuits must be supplied in cards with 8 circuit each, according to drawings 5690061 (Note 8). 20315 05 —
7- Obtain the paths of the tracks using original masters according to drawings 5690062 rev. E Jis1000 | 08
8- Carryout the cut in order to allow the separation between FR4 side and KAPTON side, for the indicated part. L - - - -
Cutting for the whole lenght of the card not allowed. The circuits can be supplied with the rigid payer stick or separated from the flexible part. In the second e HaTE ol e K. | GO | Hee 2004 R | W
care the flexible zone must be adequetely supported during soldering of electronic componerts. ANGULAR DIMENSION NO.OFF DRG. NO. OF ASSOCIATED PART INDEX ALTERATION DATE NAME
1-10 1
o | SRR
oo Tee | MIXED STIFF - FLEXIBLE PRINTED CIRCUIT | ‘scue | o 2501 [ bz
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