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Type 100/300 Course Computer Autohelm

g 1. Terminal ¢ 8.
2. Top 9. PCB screw, M2 (5
3. Insulation s 10. PCB Insulating st
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Figure 1 Exploded View
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Type 100/300 Course Computer

Autohelm
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6.1 Q067, Type 100

Change Serial Comments
Number

Production start 330001

New assembly method 360001

Modified heat sink clamp 530051

Low battery board mod 440127

Final test to incorporate 950001

cal lock check

6.2 Q068, Type 300 (12V)

Change Serial Comments
Number

Production start 330001

New assembly method 360001

Modified heat sink clamp 530041

Issue C PCB 1030001

Screwlock intro on 1130001

compass weight nut

Low battery board mod 440028

Final test to incorporate 950001

cal lock check

83051tlb
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6.3 Q069, Type 300 (24V)

Change Serial Comments
Number
Production start 330001

New assembly method 360001

Modified heat sink clamp 530051

Low battery board mod 540001

Final test to incorporate 950001
cal lock check

83051tlc
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Type 100/300 Course Computer

7. Softw e History

7.1 Q067, Type 100

Autohelm

Version  Change Serial Number
PO1 Introduction 330001

PO5 Change from P04 630186

PO6 Change from P05 830001

PO7 Change from P06 1030015

P08 Joystick software introduced 550117

7.2 Q068, Type 300 (12V)

83051t2a

Version  Change Serial Number
PO1 Introduction 330001

PO5 Change from P04 630186

P06 Change from P05 830001

PO7 Change from P06 1030015

PO8 Joystick software introduced 550117

7.3 Q069, Type 300 (24V)

83051t2b

Version  Change Serial Number
PO1 Introduction 330001

PO5 Change from P04 630046

PO6 Change from P05 830001

PO7 Change from P06 1030100

P08 Joystick software introduced 550045

83051t2c
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Type 100/300 Course Computer Autohelm
8.Sp esNumbers

8.1 Q067, Type 100

ltem Catalogue Comments
Number

Fuse Kit D209

12V CPU PCB Q062

12V CPU Q065

Transistor Kit

12V CPU Q067

Assembly

Type 100 CPU Q108

Software Kit

83051t3a

8.2 Q068, Type 300 (12V)

[tem Catalogue Comments
Number
Fuse Kit D209

12V CPU PCB Q063
CPU Transistor Kit Q066

12V CPU Q068
Assembly

Type 300 CPU Q108
Software Kit

83051t3b
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Autohelm Type 100/300 Course Computer

8.3 Q069, Type 300 (24V)

ltem Catalogue Comments
Number
Fuse Kit D209

24V CPU PCB Q064
CPU Transistor Kit Q066

24V CPU Q069
Assembly

Type 300 CPU Q108
Software Kit

83051t3c
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Type 100/300 Course Computer

Autohelm

D19
+12V ’ Pt ’ VPOWER
FROM (12V NOMINAL)
TB1/3 LK1 LK3
VIA TB7
FUSE nnm RLY-OV [] R82 Iy
Fs1 D9 RLY1 !

| |
VBUS vi2 TR38 1 leLuten
Vi P1.3 — TR39 D15 |
Vout 45V VREG HP - ENABLE FROM |
21
R131 MICROCONTROLLER IC6
vin Ic1 al
VADC RST TR1 [—RESET — e Kt RLY - OV
D25*
03 sz l 5
ov
FROM
TB1/2
VPOWER
12V NOMINAL
( ) LK3 D2 FB1
VDBL TO MULTIPLEXER IC2
P34 TR18, |__|TR20, VDBL 24V (NOMINAL) V12 RLY-OV
EROM TR19 TR 21 RLY2
MICROCONTROLLER B8
Ic6 P1.6 TR22- 26 0 +C | MOTOR 1
| |
P1.7 ITR27- 31 o |_f | MOTOR 2
FROM RLY3
MICROC%\QROLLER V12 RLY-OV
FB2
TO MULTIPLEXER IC2
ov
D2134-1

Figure 4 Block Diagram of 12V Power Circuits, Type 100 (Q067) and Type 300 (Q068)

D25* See Figure 5 for change to generation of RLY - OV

Signal Flow is left to right except where indicated

87 87
|1 ! 11 '
C1 |
~
L by
HP - ENABLE I |oLuTcH HP - ENABLE L
FROM  __| TR38 D15 2> | FROM  __| TR38 DI5ZS | . CLUTCH
MICRO - TR39 | MICRO - TR39 |
CONTROLLER 2 CONTROLLER I2
ic rC ic 1C
_I 1
TR2 |—K—RLY - ov RLY - OV
1 D25 J Unk | D25
ov ov
m—RLY -0V RLY - OV
D25
D25
R93
CLUTCH DRIVE: 1R2 LINK
(FROM TR38)
R122
ov . . ov .
ORIGINAL RELAY MODIFIED RELAY
ENERGISATION ENERGISATION D21341a

Figure 5 Generation of RLY - OV
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Autohelm Type 100/300 Course Computer

Type 300 (24V)

Refer to Figure 6, Block Diagram (Power Circuits) and Figure 11, Type 300

(24V) Circuit Diagram.
D19
+24V ’ Dll ® VPOWER
FROM (24V NOMINAL)
531/1 b1
FUSE vsw FB L1 MY Rl y.ov
Fs1 L= D9 RLY1
D23 Ic13 R90
ce61
vin  FC VBUS vi2 [] R82
%
N ) R131 _ VREG
*o1 Vin Ic1
VADC RST TR1 |—RESET
ZD3 dfzm
ov
FROM
TB1/2
VPOWER viz
(24V NOMINAL) ZDZSIL
LK2
VDBL
1 87
TO MULTIPLEXER IC2 .
TR18 TR20 | VDBL 36V (NOMINAL) |VREG Vi2 RLY-OV 11
p3.4 ———— — q
EROM TR19 TR21 |
RLY2 |
MICROCONTROLLER B8 TR38 IC c
Ice PL6 TR22- 26 o +C IMOTOR 1 PL3— 1rag | DI5 | |CLUTCH
| HP - ENABLE Iyl
P1.7 TR27- 31 o |MOTOR 2 FROM
EROM [ MICRO - )
RLY3 CONTROLLER
MICROCONTROLLER
1C6 V12 RLY-OV rB2 IC6 TR2 —Kl— RLY- OV
TO MULTIPLEXER IC2 [ p25*
ov

D2134-1b

X 6300 & (Q069) 24V EJFLIKRITOvIX

SSDORNUIE. IBRINTVBBEERE. EDSAEANRND. D25*RLY-0V DEREEICDOLWTIEN
5 %25,

VBUS. V12, VADC. VREG. VRESETIZ12V\—> 3> ¥ ELTH
%o BWILLFO@ED TTY:
1. VI2BRA v F Y « L¥2L—F—IC13IC & > TERE NS,
2. VPOWERIZ24V (AFB)

3. VDBLIZ36V(AFRE)
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4. VS FEERA NSO AATR38ICIE. U ILK2EE L TI12V
MMESEEINE T,

5 D2ULK1, LK3IEA—T>, 1) > ULKIFFET TR38IC12VZE
:%éL/: 7 = ‘y;%ﬁ%Uﬁujéo

75y FERE E—X R OFBHEEIRICT T 5514 —F
ReEIE. 12VN—2 a2 E[ERRTT,

UL—EE

) L—~DBEIE. #7100, 27300 (12V) £RALTY,
11 3002 EEER]. X6 BIREEE T Oy I RIE. 0440127LLFD
TILESOT) Y b ERICERT2HE 2R LTVET,

5id. > 7ILESH 0440127 KD AZF L PCB DEIENMYE 70
wIROEEZRLTVWET,

26454 7100/3000—X v Ea—R H—EIXAXZa7Il
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9.2 55 ¥

INER 155

M770voN GRIERER) . $LUOR10F/IEM11 (#2100

AU 300%! (12V) . 300%! (24V) ) = THBELEETL,
ESOE CMIBOEKIF3IN—2a > e BREIETY,

2599 RF—F«AVNR

OAYVNARSAT(12IETBIMITTR2ETRI3ICK DTN E T,
TB1MDVRESETIZ A /NZAD A ILICINA 7 RABEEZHELET 3.

OV INAHAFIGAXFIGBIZ. TB11ZNLT7Z+Od<NILF LY
HIC2121X 5N,

L—=FrovrOcO-Lov10

Wy Oicld. TB9 (Rate) £TB10 (Roll) %@L TVBUS (AFF
12V) WMidEnzd, DvraothizEnznotBhrs 70Oy
TILF L IHIC121C 46T NE T,

FHA4—=UT7LYR

SR—)T7 7 LY AEMERICIF. TB2Z @ L TovhMitsaeha, U7
7L ZABAIEFTB2ZER L T7FOIRILFTLIHICI121ICES
nEdo

a1 RAT1vY

23 A AT v IICIFTB3Z@EL ToVAIMESEEhE T, D31 R T
V7 DOEAEITBIZEZBL T FOJVNILFFLIHFICI12ICES
N
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o= b+=2

SeaTak F—& % TB4 £7=I3 TB12 #i@B L £, SeaTak\/1/H /I
DFERIE. YA AVESP1ATITONE T,

ANENTT—RIFTRIOMICEIME N, /203> +O—5—0
Y VAR AN

KET—RIYr7O03> bO—SHAP3ATER TN, TR4.
TR5. TR6. TR7IZCEMIIE M. SeaTalk> R TFLD12VIES L ANIL
ZRRMLET,

NMEA

NMEAH DERIK. ¥ IESP15TITS,

TBSICANENT=T—XIF. 7T AT IICAICEINME N, <1200
O rAO—5—DANIE RS,

2844 7100/3000— XY Ea—R H—EXXZa7Il
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KETF—REvrorO0d> rO—-SHAP3ATER I N, TR12,
TR13. TR14. TRISICEIMIE . TBGICNMEA 12VIES L ANIL%
#1459 3,

REB 55

SMEBErEE (QAVNNRBRY) HSDOANAESIETFAT - RILFTL
JHIC2LIC12ICEMNE N D, ADOY/N—ARICIICENNNT 355D
#RIZ, SELA, SELB, SELCXINHIBITA, INHIBIT BZ4HAED
BESTIThN 3,

Y103 > bO—7—I3RAM. EPROM. EEPROMICT Ut X L.
7875 LE LUVTHBHAERICRE SNITRIE/N S X — 2 Z (RIF/EX
BLET,
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Type 100/300 Course Computer Autohelm

| [, ic2 Q7
c P3.5 cs Q6
INH P1. SK o3
P1.1 +—DI Q5
cHo DO
811 EEPROM Q4
(PART) CH1 16 x 16 IC10
I Q3
FIGA | I H2
1 COoM P3.2 Q2
F/GB H3
i N INTEGRATOR 23'7 811
FB1 cHa COMPARATOR (PART
MOTOR FEDBACK Ic11 Q1 AR
FB2 cHs BLUE
(FIG 4 OR FIG 5) P27 Qo0 | F/6 DRIVE
He CHANNEL Ly
cH7 Ic11 SELECT  ov—i( | WHITE
cS
ANALOGUE R o |
MULTIPLEXER 7D oF \/RESET—L( RED
&E ADDRESS A8-12 —Ag-12 '£/G BiAs
A XL1 XTAL
B2 L_1g 17018
|1 I c 12MHz —
SCRN Py ov INH CRYSTAL ALE LE IC8 Ico
ADDRESS
RED | )—l— 5v — cHo o Q71428 7F 707
ADDRESS |
oreen | Mo b CHL A0 -7 RAM
14 P0.0 ADDRESS
BLUE | )1 RUDDER REF CH2 to|— LATCH
PO.7 DATA
189 V12 CH3 5o P18
2 P2.0
BLUE| > | RATE GYRO cHa AESDREiS 07
P2.6 I
RED )— VBUS PSEN OE IC7
iy EPROM
GREEN |_)-,— ov coMm
P3.4 VDOUBLE
TB10
2 P1.6f——————— MOTOR DRIVE 1| TO POWER CIRCUITS
BLUE 1) H—ROLLGYRO CH5 (FIG 4 12V
P1.7f———————— MOTOR DRIVE 2| FIG 5 24V)
RED )—VBUS
P1.3}—————— HP - ENABLE (CLUTCH DRIVE) 86
GREEN |_)-|— ov |—2 |
ov —C NMEA OV
83 P15 !
141 jovsTick j1l
BLUE | ) cHe | NMEA OUT
I5 [
SCRN )—|— ov
! p3.4| DATA OUT
RED )— 5V
GREEN |_)-,— ov
p1 4| SEATALK
VRESET CH7
85 ANALOGUE
- MULTIPLEXER
1
NMEA IN + 1 A
12, ic4 v, P33
NMEAIN - | > K
- OPTO - ISOLATOR
,T_B4
11
SeaTalk DATA TR10 |RXDATA
YELLOW | ) o P3.0
SCREEN | )4 ov
13 ]
RED | D5 70 POWER MICROCONTROLLER
FS1  CIRCUITS
TB12 (FIG 4, 12V
Y FIG 5, 24V)
YELLOW | )I—
2
SCREEN | Y—
RED {BDJ— D2135:2

Figure 7 Logic Circuits Block Diagram, All Variants
Signal Flow is left to right except where indicated
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Autohelm

9.3 Input/Output Signals

Type 100/300 Course Computer

Terminal Colour/ Signal Parameters Dir
Block Label
1 Power + +V +12V or +24V (nominal) DC In
Power- 0OV DC In
2 Screen 0OV DC Out
Red +5v DC Out
Green Ov DC Out
Blue Rudder Refce 0 to 5V variable DC In
3 Screen 0OV DC Out
Red +5V DC Out
Green oV DC Out
Blue Joystick Output O to 5V variable DC In
4 Yellow SeaTalk Data Irregular trains of 12V pulses In/Out
Red +12V DC Out
Screen oV DC Out
5 NMEA+  NMEA In+ Irregular trains of 12V pulses In
NMEA- NMEA In- oV In
6 NMEA+  NMEA Out+ Irregular trains of 12V pulses Out
NMEA- NMEA Out- ov Out
7 CLUTCH+ Clutch + Irregular variable length 12V pulses  Out
CLUTCH - Clutch - ov Out
8 MOTOR 1 Motor 1 Irregular variable length pulses, Out
12V or 24V, dependent on variant
MOTOR 2 Motor 2 Irregular variable length pulses, Out

12V or 24V, dependent on variant

83051t4a
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Type 100/300 Course Computer

Autohelm

Input/Output Signals (ctd)
Terminal Colour/ Signal Parameters Dir
Block Label
9 Red VBUS +12V DC Out
Green ov DC Out
Blue Rate Gyro O/P 0to 12V DC In
10 Red VBUS +12V DC Out
Green ov DC Out
Blue Roll Gyro O/P  0to 12V DC In
11 Green Compass +2.5DC In
Output F/GA
Yellow Compass 2.5DC In
Output F/GB
Red VRESET +2.5V DC Out
Blue Compass AC signal, 17 cycles at 7.9KHz, Out
Drive 1 driven twice every 1/16 second
White Compass ov Out
Drive 2
12 Yellow SeaTalk Data  Irregular trains of 12V pulses In/Out
Red +12V DC Out
Screen ov DC Out
- \
O O
11 E
| FLUXGATE  JOYSTIK  GYRO  GYRO RUDDERREF {WMEAD SeaTak SeaTak CLUTCH  POWER MOTOR
. _

Figure 8 Terminal Block Numbering
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10.1 12V Computers, Type 100 (Q067) and Type 300 (Q068)

10. PCB Layouts and Component Li

<| [
NS
o |
32
77

o

2 .u- m-
B.m .z

wn-MnQ

O

R20
R21|

R89|
@
&
(3}
=
=gl

Ic9

c24

Ic8

O

R55)

C1s]
[

ey
[S]

NIEIEY
o <]
___

(=]
RsERE
o|1=hla

-
-
o0 -

s =l

8h
-Rmm-R-R

O

74| O

LIX

I

C
RL3
=—

r
RL2 E}

O

D21362

[]

O

0|0
DO
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X 10EE®RE 12V A Ea—4%. 217100 (Q067) ¥4 300 (Q068) (
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11 @R, 24V Ea—4 « 24177300 (Q069)
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Type 100/300 Course Computer Autohelm

10.2 24V Computer, Type 300 (Q069)

O
[ c8 |[Ras][R24]
oo N ° e o
5 _J =R ) e O ®
— ={(R107 }=
U IC7 SK1 d =u= [0 [1ct | [TRes | [TRes | [TRes | [TRer ] l ‘

gE =

RL1

O

L]
O
O
U
O

e o
0O o N 0 N o

M12PCB L1777 k. 21730024V (
Q069)

O
O
O]
O
O]

C
©
©
©
©
nEl®

D213741
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10.3 PCBOAYR=—2> b, 10021712V (Q067) &L T3004

1712V (Q068)

REEE

1K1 8R2 5% 125mw R36, 55, 85, 86, 89, 132, 133
HEHL 47R 55 125mW R43
HEHT 82R 1% 125mw R20
HEHT 270R 1% 125mw RS, 9, 82, 119
31 390R 5% 125mw R26, 37, 38, 40, 41, 48
HEH2E 1KO0 1% 125mw R6, 7, 10, 11, 21, 111, 131
32 1K2 1% 125mw R19,71,72,73,74
83T 1K5 5% 125mw R44, 83, 84, 93
7188 2K2 5% 125mw R27, 35, 50, 67, 69, 79, 81, 121, 122,

128
$EH AKT 5% 125mw R1, 32, 46, 47, 49, 52, 58, 61, 64, 65,
‘ 76, 77, 87, 95, 126, 127, 129
3T 5K6 1% 125mw R4, 5, 16, 18, 97, 110, 112, 116, 123,
‘ 124
T 10K 5% 125mw R2, 14, 15, 23, 24, 29, 34, 39, 42, 45,
51, 59, 60, 68, 80, 113, 114

K371 15K 5% 125mw R30, 66, 70, 75, 78
K371 22K 5% 125mw R28
4T 33K 1% 125mw R17, 94, 117
IRHSE 39K 5% 125mw R25, 31, 33
K371 68K 1% 125mw R12, 13, 22, 62, 63, 115, 118
HEHT 820K 5% 125mW R120
A28 1MO 1% 125mw R53
/YR 22nF 5% X7R 1206 50V C3
2 4 /¥4 1000pF 2% COG 50V C8

4054 7100/3000— XY Ea—R H—EIXAXZa7Il
83051-2




>7 > 1000pF 5% COG 50V

C11

83051t5a
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REFERER1710012V (Q067) . X300 12V (Q068) (ctd.)

> > 0.1uF 20% X7R 1206 50V

C2,5,6,7,12,15, 21, 22, 23, 24, 26,
28, 31, 32,33

BRI AT 220F

C27

A1 F— R SOT23BAS19

D2, 5,6, 7, 15, 20, 25, 26

N X2V C1206260540

A4 #— K SOT23 BAV70 D21, 22
A4 F— K SOT23 BAV99 D4, 8
A F— R SOT23 BAW 56 D3
Y xF—RAF—RBZX12V ZD1. 2
Y T +—4 1 7F— R SOT23BZX6V8 ZD3
BRA A — K 1a100V D9, 19
k5> X 2BC807 SOT23 PNP TR3. 12, 32
k5> X 2BC817 SOT23NPN tr1,4,5,6,7,8,9,10, 11, 13, 14, 15,
16, 18, 19, 22, 24, 25, 28, 30, 31, 33,
39

k<> X4 BC868 SOT89 NPN TR2
k5> X4& 2N7002 TR20, 21
74HC4051 IC2, 12
FTaATILART VT TLC272 IC3
A7~ HhFZPC317 IC4
EEPROM 9306 IC5
~¥-203> kO—380c32 AW R
8-Ew kZwF 74hc373 IC8
8K RAM HMI6264A TS oS
8-Ew kZwF 74hc374 FA S —F
I R2- NS/ )L 74hc02 1C11

V1

83051t5b
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ERDEBE. 1008212V (Q067) . 3008!12v (Q068) -

d>7 % 10F C19, 20
A>T Y AE 10uF 25V C16, 17
2T Y ARE1000F 25V C1,4,25
TLo kYo aA2T 4 1000uF 63V C18
FET (x25R) TR23. 26. 27. 29
7 v b IRF Z34 60V 30A 50mohm TR38
)ty MIESVLF 2L —4& LM2925 IC1
64K EPROM 27C512 200nS IC7
LY 2 —2—3 ALT
1) L— 12V 40A RL1, 2, 3
Ea—XRILA 1212
>y LK1, LK3
ICY v k28 >DL 12|
4-HEmFa 1212|
I8 31847
mFaIYRIL—k EE
L—~IL 1815]

83051t5¢

AR 1008412VQ067 T 9 : FETIRFZ34 60V 30A50MOHM &L K Ry SAXJL

300ff2 12VQ068: FET 60N06- 185 K ~kZAJL
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10.4 PCBEB&a. 2 730024V (Q069)

RERE

347128 8R2 5% 125mw R36, 55, 85, 86, 89
1 10R 1% 125mw R125
5371 47R 5% 125mwW R43, 133
5471 82R 1% 125mw R20
3188 270R 1% 125mw R8, 9, 119
$TH728 390R 5% 125mw R26, 37, 38, 40, 41, 48
K128 470R 5% 125mw R90, 132
K328 1K0 1% 125mw R10, 11, 21, 111, 131
HEHT 1K2 1% 125mw R19, 91
#5371 1K5 5% 125mw R6, 7, 44, 83, 84, 93
3L 2K2 5% 125mw F1%22§, 35, 50, 67, 69, 79, 81, 121, 122,
1 2K2 5% 125mw R82
$E4 AK7 5% 500mw R1, 32, 46, 47, 49, 52, 58, 61, 64, 65,

76,77, 87, 95, 126, 127, 129
L 5K6 1% 125mw R16, 18, 97, 110, 112, 116, 123, 124
$EH 10K 5% 125mw R2, 14, 15, 23, 24, 29, 34, 39, 42, 45,
51, 59, 60, 68, 80, 113, 114

T 12K 5% 125mw R92
IR 15K 5% 125mw R30, 66, 70, 75, 78
T 22K 5% 125mw R28
4T 33K 1% 125mw R4, 5,12, 13, 17, 94, 117
K 39K 5% 125mw R25, 31, 33
HEHT 68K 1% 125mw R22, 62, 63, 96, 115, 118
1 820K 5% 125mW R120

445471003000 —X IV Ea—R H—EIAXZa7Il
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R53

HT 1MO 1% 125mw

£ v /XS4 22nF 5% X7R 1206 50V C3

2135 >4 1000pF 2% COG 50V C8
C11

O>7 > 1000pF 5% COG 50V

83051t6a
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ESEE 4 1 7300 24V (Q069) (ctd)

> > 0.1uF 20% X7R 1206 50V

C2,5,6,7,12,15, 21, 22, 23, 24, 26,
28, 31, 32,33

VT8 225)L1UF 16V SIZEA

C61, 62

BRI\ AT 220F

C27

A4 F— R SOT23BAS19

D2, 5,6, 7, 15, 20, 23, 24, 25, 26

A4 F— K SOT23 BAV70

D21, 22

A4 F— K SOT23 BAV99

D4, 8

A A Z—F SOT23 BAS19

D2, 5,6, 7, 15, 20, 25, 26

XA Z— R SOT23 BAV70 D21, 22
A4 ZF— K SOT23 BAV99 D4, 8
A+ 7+ — K SOT23 BAW 56 b3
Y T —4 44— RBZX12V ZD1,2
Y 1 F—4 1% — R SOT23BZX6V8 ZD3
BORA A A — K 1a100V D9, 19
k5> X 2BC807 SOT23 PNP TR3. 12. 32

k> > X2 BC817 SOT23NPN tr1,4-11,13-16, 18, 19, 22, 24, 25,
28, 30, 31, 33, 39

k> > XX2BC868 SOT8INPN TR2
kS22 X5 2n7002 TR20, 21
74HC4051 C2. 12
FaATILART >V TTLC272 IC3
FFNHTZPC3T7 IC4
EEPROM 9306 T T
Y2032 A—>80c32 IC6
8-Ew b3 wF 74hc373 IC8
8K RAM HM6264A IC9

4654 7100/3000—X I Ea—R H—EIXAXZa7Il
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8- Ew k3w F 74hc374 IC10

7w R 2- N1/ )L 74hc02

N1 22 VC1206260540

IC11

VA1

83051t6b
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ERBIOVAR—=22 b, 21730024V (Q069)

HAAF—RT7Z AN — Poyrieds

371 270R 5% 500mW R107
> 57 S = 10F C19, 20
a7 A= 10uF 25V C17, 17, 30
AT Y BE 470uF 55V C29
O>7 Y BRE100uF 25V C1,4,25
> >t 1000uF 16V C34
>7 > 1000uF 63V C18
A4 Z4— K MR751 D1

D18

7 1w b SMP 60NO06 - 18

TR23. 26. 27. 29

7 T b IRF Z34 60V 30A 50Q TR38
Dty MIEVLF 2L —% LM2925 TA—TY
2y FE—RLFa2L—4LT1270 IC13
64K EPROM 27C512 200nS T
HISA=H] XL1
+ >4 %4 100uH 8A L1
1) L— 12V 40A RL1,2,3
Ea—XRILAE— 1£12]
>y LK2
ICY 4w k28K >DL 1213
AFEHEFIOY D 1&15]
X—ZF)\L7Ov o 3M1H7 7
wmFaLYRIL—k 12|
TIl— Ry kIR 1212]

48454 7100/3000— XY Ea—R H—EIXAXZa7Il
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