
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SCK' SCK'
MOSI

MOSI

RSRTS

CS3
CS4
CS5

CS7
CS6

RSCTS

TPU 14

TPU 12

RX 6

TPU 10

TPU 8

RX 4

TPU 6

RX 3

TPU 4

WDI

SET COIL 1

WAKE

TPU 2

MOSI

RSTXD

RESET

SCK

SEA WATER GND

RSRXD

RSCTS

RSTXD

TPU 6

TPU 13

TPU 8

TPU 10

TPU 15

TPU 3

TPU 11

TPU 14

TPU 5

TPU 7

TPU 9

TPU 12

TPU 4

ANALOG EN

NOT SHT DN 1

485 DE 1

NOT SHT DN 3

MISO

CS1

SCK
CS1

SET COIL 2

SET COIL 3

SET COIL 4

SET COIL 5

232 RXD/485A 6

232 TXD/485B 6

SET COIL 6

RESET COIL 6

232 TXD/485B 7

SET COIL 7

LED EN

LED EN

LED EN

LED EN

LED EN

LED EN

LED EN

GND 4

232 TXD/485B 1

232 TXD/485B 1

232 RXD/485A 1

232 RXD/485A 1

GND 1

232 TXD/485B 2

232 TXD/485B 2

232 RXD/485A 2

232 RXD/485A 2
GND 2

GND 2

232 TXD/485B 3

232 TXD/485B 3

232 RXD/485A 3

232 RXD/485A 3
GND 3

GND 3

232 TXD/485B 4

232 TXD/485B 4

232 RXD/485A 4

232 RXD/485A 4
GND 4

232 TXD/485B 5

232 TXD/485B 5

232 RXD/485A 5

232 RXD/485A 5

GND 5

GND 5

232 TXD/485B 6
232 RXD/485A 6
GND 6

GND 6

232 TXD/485B 7

232 RXD/485A 7

232 RXD/485A 7
GND 7

GND 7

RESET WAKE

RSTXD
RSRXD

RSCTS
RSRTS

12V SW EN
LED EN

ANALOG REF
AD4

AD7

AD5
AD6

SEA WATER GND

SET COIL 8
RESET COIL 8

RESET COIL 9
SET COIL 10
RESET COIL 10
SET COIL 11
RESET COIL 11
SET COIL 12
RESET COIL 12
SET COIL 13
RESET COIL 13
SET COIL 14
RESET COIL 14

SET COIL 9

WDI

NOT SHT DN 7

RC 6

RC 14

GF HIGH

GF HIGH

MOSI

LED EN
HEART BEAT

12 V SW EN'

RESET WAKE

MISO

CS1

MOSI

CS0

CS0

CS0

485 DE 7

485 DE 4

485 DE 5

232/485 1

P27

232/485 5

CS3
CS4
CS5

CS7
CS6

SCK
MOSI
MISO

P27

RC 7
RC 8

RC 10

12 V SW EN'

12V SW EN

ANALOG REF

CS2

SCK

ANALOG EN

SCK

RSRXD

CAN TEMP

AD5

CAN PRESSURE

AD6
MISO AD7

CS2
AD3

RSRTS

LED EN

WAKE

BATT VOLTS

RESET COIL 1

MISO

MISO

AD4

TPU 2

232/485 3

232/485 4

232/485 6

232/485 2

232/485 7

GND 1

NOT SHT DN 6

HEART BEAT

NOT SHT DN 1

NOT SHT DN 2

485 DE 3

NOT SHT DN 2

NOT SHT DN 4

485 DE 2

NOT SHT DN 3

NOT SHT DN 6

NOT SHT DN 5

485 DE 6

NOT SHT DN 7

NOT SHT DN 5

NOT SHT DN 4

232/485 1

232/485 2

232/485 3

232/485 4

232/485 5

232/485 6

232/485 7

TPU 3

TPU 5

TPU 7

TPU 9

TPU 11

TPU 13

TPU 15

485 DE 1

485 DE 2

485 DE 2

485 DE 3

485 DE 3

485 DE 4

485 DE 4

485 DE 5

485 DE 5

485 DE 6

485 DE 6

485 DE 7

RX 1

RX 1

RX 2

RX 2

RX 3

RX 4

RX 5

RX 5

RX 6

RX 7

RX 7

485 DE 7

485 DE 1

RC 5

RESET COIL 5
SC 9

SC 14

RC 7

RC 3

RC 4

SC 4

SC 12

RESET COIL 6

SC 10

SC 8

SC 13

12V SW EN

RC 9

12V SW EN

SET COIL 6

SC 7

SC 5

SC 3

RC 1

RESET COIL 14

RESET COIL 2

RESET COIL 11

RESET COIL 5

RESET COIL 9

RESET COIL 2

SC 13

SC 11

SET COIL 11

SET COIL 2

SC 8

RESET COIL 13
RC 12

RC 1

RESET COIL 1

SC 9

SC 4

RESET COIL 10

RC 2

12V SW EN

SET COIL 8

RC 11

RESET COIL 7

RC 4

SC 1

SET COIL 10

SET COIL 4
SET COIL 5

SC 14

RC 3

SC 2

SET COIL 13

SET COIL 1

RESET COIL 12

RESET COIL 4

RC 10

RC 12

RESET COIL 4

SC 7SC 2
SC 6
SC 5

RESET COIL 3

RESET COIL 8

RC 5

RESET COIL 7

SC 6 SET COIL 9

SET COIL 12

RC 13

RC 6

SET COIL 14

SC 10

SET COIL 7SET COIL 2

RC 11

RESET COIL 3

12V SW EN

SET COIL 3

RC 13

RC 9

RC 2

SC 12
SC 11

RC 14

RC 8

SC 3

SC 1

GF LOW

GF LOW

3.3

3.3

3.3
VBATT

VBATT

+12SW

+5

3.3

3.3

3.3

+5

VBATT

+5

+5

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

VBATT

3.3

3.3
VBATT

3.3

3.3

3.3

VBATT

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

+12SW

+5

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

+5

Title

Size Document Number Rev

Date: Sheet o f

<Doc> -

O4 Controller

D

1 1Friday, May 29, 2009

SETS WDT
TIMEOUT

RESET
PULSE
TIME

SERIAL GND

WDT BYPASS

WAKE/RESET

RELAY DRIVER ENABLE LIGHT ACTIVATED LED ENABLE POWER SUPPLY BLOCK

CS DECODE

WDT, RESET /WAKE CKT

BACK UP
BATTERY

VOUT/2

10mv / deg C +600mv

CH-4

CH-6

12 VOLT
BATTERY
VOLTS

2.9 TO 36.3 PSI IN
.2 -  4.9 VDC OUT

0- 17.5  VDC = 0-2.5 VDC

CH-7

CAN TEMP SENSOR

CH-5

R
 
S
E
N
S
E

.1 to 2.45 vdc

CAN PRESSURE SENSOR

ANALOG
REF OUT
2.5V

4 SEC TO
RESET

2.5 V 

0 - 5V 

GF SENSE SEA WATER GND

V/2

MM74HC138M-ND

HIGH=232

HIGH=ON

LOW=RATE
LIMIT

HIGH =
HDPLX

485 term

485 term

SERIAL GND

485 term

SERIAL GND

485 term

SERIAL GND

SERIAL GND

485 term

SERIAL GND

485 term

SERIAL GND

WDT RESET

GND
GND

DC IN +
DC IN +
DC IN +

CH-5

ANALOG REF OUT 2.5V
SEA WATER GND

CH-4

CH-6

+3.3
LED ENABLE
12v SW ENABLE
CH-7

MISO
MOSI
SCK

CS3
CS4
CS5
CS6
CS7

SPI BUS

REV 5/5/09

HEART BEAT

RXD/485A 1
TXD/485B 1

GND

RESET/WAKE BUTTON
CONSOLE CTS
CONSOLE RTS
CONSOLE RXD
CONSOLE TXD

GND 1

RXD/485A 2
TXD/485B 2

GND 2

RXD/485A 3
TXD/485B 3

GND 3

RXD/485A 4
TXD/485B 4

GND 4

RXD/485A 5
TXD/485B 5

GND 5

RXD/485A 6
TXD/485B 6

GND 6

RXD/485A 7
TXD/485B 7

GND 7

SET RELAY 8
RESET RELAY 8
SET RELAY 9
RESET RELAY 9
SET RELAY 10
RESET RELAY 10
SET RELAY 11
RESET RELAY 11
SET RELAY 12
RESET RELAY 12
SET RELAY 13
RESET RELAY 13
SET RELAY 14
RESET RELAY 14

TO P1

TO P1

TO P1

TO P1

TO P1

GND

GND

GND

GND

GND

GND

GND

N/C

GND
GND

GND
GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

TO P1

GPIO FROM U1P27

485 term

DIP SW SETTINGS RS 232
   1   ON
   2   ON
   3   OFF
   4   OFF
   5   OFF

DIP SW SETTINGS RS485
   1   OFF
   2   OFF
   3   ON
   4   ON
   5   ON

T
O
 
M
A
X
 
T
R
A
N
C
E
I
V
E
R
S

NO CONNECTNO CONNECT

????
RELAY DRIVERS

T
O
 
P
1

485A/B REVERSE AT SWITCH
TO CORRECT INVERSION
CAUSED BY TPU TO 485
DRIVER.  232 DRIVER
INVERTS AND 485 DOES NOT.

296-1199-1-ND

PVA3054NSPBF-ND

SOJ.050/14/WB.300/L.350

SN74HC32DR

296-1199-1-ND

NO STUFF

OP2
PV30542

3

5

8

C10
.1

C58
.1

R11
20K

C54
.01

C74

10 tant

C19 .1

D4 LED

RV6

VR1
2

Q8

IRLML2502CT

1

2
3

R68 10K

R41
39k

R63 10M 1%

R17 1M

R14 120

R61 100K

RV7
VR

1
2

R75
1M

C45
10uf

R25
20K

C47
.1

R23 1M

R4
20K

C51
.01

R10
39k

C33.1

R49 120

C80

.1

U19
MAX146BCAP

CH0 1CH1 2CH2 3CH3 4CH4 5CH5 6CH6 7CH7 8

A
G

N
D

13

D
G

N
D

14

V
+

20

VREF 11
RADJ 12

DOUT15
STRB16
DIN17
CS18
SCLK19

SHDN10

ad
 c

om
9

BT1
CR2032

P
N

C12
100

Q9
IRLML2502CT1

2
3

C17

.1

C6.1

U8B 4

5
6

RV9
VR

1
2

K2

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

D1 LED

-

+ U27B

LT1013DS8

3

4
5

6
2

R65
1.5K

R57
1.5K

D9 LED

C18 .1

C59
.1

RV2

VR1
2

Q10
IRLML2502CT

1

2
3

D8
SMAJ22

C5
.1

C62

.1

RV11
VR

1
2

C75
.1

R13 1K

C36
.1

R28 120

K7

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

Q6
IRLML6401

1

3
2

R30 1M

U4A

SN74HC32DR

1

2
3

Q7
IRLML6401

1

3
2

C38
.1

R12
20K

SW4
CT2065-ND

D17
DIODE

C65.1

C60
.1

C31

150pf

C13
.1

C73

470pf

C72
.1

R2
1M

SW2
CT2065-ND

C30.1

R3
20K

C53
.01

R42

2.8k

R74 10K

C2 .1

U28

MAX1837EUT33

FB1

GND2

IN3 LX 4

SHDN 5

OUT 6

SW7
CT2065-ND

RV4

VR1
2

R34 120

R72
1M

Q2

IRLML64011

3
2

R26
20K

C40 .1

C27.1

R37
20K

K1

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

C55
.01

R35

2.8k

RV5
VR

1
2

R40 120

U8D
12

13
11

14
7

C49

.1

RV14

VR1
2

R60
100K

C57.1

R36 1M

C71
.1

D16
20V ZENER

R55
100K

C32
.1

U4C
9

10
8

Q5
PHOTO NPN

C23.1

C34
.1

U24

MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

D3

B120-13-F

R29

2.8k

L1

22 uH

C9
.1

C52
.01

C64

.1

R51
511K

OP4
PV30542

3

5

8

C16.1

R52

2.8k

D7
SMAJ22

R31 20K

C42
.1

C67.1

C20.1

R43 1M

C44

.1

R58 10M 1%

R21 120

D6
SMAJ22

U8A

SN74HC32DR

1

2
3

R27 120

U13
MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

D13 LED

C8
.1

SW1
CT2065-ND

C48.1

C61.1

D15
ZENER 3V

R8 1M

U9

MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

R38
20K

C4.1

U3

LTC1726ES8-2.5

VCC 31
VCC  2.52
VCCA3
GND4 WDI 5reset 6WT 7RT 8

C69
10

U21

LM61

V+ 1

VOUT 2GND3

P1

DIN_96AnBnCn

A1
B1
C1
A2
B2
C2
A3
B3
C3
A4
B4
C4
A5
B5
C5
A6
B6
C6
A7
B7
C7
A8
B8
C8
A9
B9
C9

A10
B10
C10
A11
B11
C11
A12
B12
C12
A13
B13
C13
A14
B14
C14
A15
B15
C15
A16
B16
C16
A17
B17
C17
A18
B18
C18
A19
B19
C19
A20
B20
C20
A21
B21
C21
A22
B22
C22
A23
B23
C23
A24
B24
C24
A25
B25
C25
A26
B26
C26
A27
B27
C27
A28
B28
C28
A29
B29
C29
A30
B30
C30
A31
B31
C31
A32
B32
C32

C79

150UF

RV1
VR

1
2

U16

MAX730140-QFN

V
+

35

G
N

D
39

G
N

D
38

CS34

DOUT40 DIN33 SCLK32

P4 30
P5 28
P6 26
P7 24
P8 1
P9 3

P10 5N/C11

P12 2
P13 4
P14 6
P15 8
P16 9
P17 10
P18 12
P19 13
P20 14
P21 15
P22 16

N/C20

P24 18
P25 19
P26 21
P27 22
P28 23
P29 25
P30 27

N/C31

SET36

G
N

D
37

P11 7

P23 17

P31 29

D12 LED

R56 510

C1 .1

R33 120

U6

CF-2

data 1D1
data 0D2
data 3D3
data 2D4
data 5D5
data 4D6
data 7D7
data 6D8
data 9D9
data 8D10
data 11D11
data 10D12
data 13D13
data 12D14
data 15D15
data 14D16
cs8D17
cs10D18
R/WD19
clkinD20

addr1A1
addr19A2
addr3A3
addr2A4
addr5A5
addr4A6
addr7A7
addr6A8
addr9A9
addr8A10
addr11A11
addr10A12
addr13A13
addr12A14
addr15A15
addr14A16
addr17A17
addr16A18
clkoutA19
addr18A20

DS 1
BERR 2
BKPT 4

FREEZE 6
RESET 7

DSI 8
DSO 10

VLIN 11

SHDN 12

VBAT 13
VBBK 14

VREG 9
VBAK 5

GND 3

WAKE 38

RSTXD 44
RSRXD 43
RSRTS 47
RSCTS 49

IRQ7 40

IRQ5 39
RTS 48
CTS 50

IRQ2 41

MODLCK 42

RXD 45
TXD 46

PCS3 17
PCS2 15
PCS1 19
PSC0 21

SCK 16
MOSI 18
MISO 20

XCLK 36
TPU15 37

TPU1 22TPU2 23TPU3 24TPU4 25TPU5 26TPU6 27TPU7 28TPU8 29TPU9 30TPU10 31TPU11 32TPU12 33TPU13 34TPU14 35

K4

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

SW3
CT2065-ND

C77
.1

SW6
CT2065-ND

RV3
VR

1
2

R71
1M

R70
49.9K 1%

JP1
JUMPER

1
2

C25.1

R18 20K

C28.1

C70
.1

R39 120

C56
.1

R22

2.8k

R54 1M

C41
.1

C50
4.7

D11 LED

C37.1

R47
1M

U7

SN74HC1G125

OE1

A2

GND3 Y 4

VCC 5

-

+ U27A

LT1013DS8

1

8
7

6
2

RV13
VR

1
2

C21.1

K5

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

R62
100K

R67 100K

D14 LED

R32 20K

R73
100k

C14.1

D18
B120-13-F

R59 2.4M 1%

Q3
IRLML2502CT1

2
3

U25

MPXA4250A6U

n/c 1
+5 Vss 2

GND 3
Vout 4n/c5 n/c6 n/c7 n/c8

U2

MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

R45 20K

C26 .1

C46
.047

K6

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

RV8

VR1
2

C3
.1

R15 120

U18

MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

C7
1uf

OP3
PV30542

3

5

8

R24
64.9

U8C
9

10
8

U20

A2982

IN 11
IN 22
IN 33
IN 44
IN 55
IN 66
IN 77
IN 88

V
S

9

N/C10 N/C 11

G
N

D
12

OUT8 13OUT7 14OUT6 15OUT5 16OUT4 17OUT3 18OUT2 19OUT1 20

R53
100K

R20 120

R72.8k

C63
.1

U4B
4

5
6

D5
SMAJ22

U15

MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

U22 ZR78L05

Vout 1Vin3

G
N

D
2

G
N

D
4

C15
.1

C29
.1

R50 120

RV10

VR1
2

C66
.1

Q1
IRLML2502CT

1

2
3

U17

A2982

IN 11
IN 22
IN 33
IN 44
IN 55
IN 66
IN 77
IN 88

V
S

9

N/C10 N/C 11

G
N

D
12

OUT8 13OUT7 14OUT6 15OUT5 16OUT4 17OUT3 18OUT2 19OUT1 20

OP1
PV30542

3

5

8

U26

A2982

IN 11
IN 22
IN 33
IN 44
IN 55
IN 66
IN 77
IN 88

V
S

9

N/C10 N/C 11

G
N

D
12

OUT8 13OUT7 14OUT6 15OUT5 16OUT4 17OUT3 18OUT2 19OUT1 20

Q4
IRLML2502CT

1

2
3

C76
22UF tant

U5

MAX3161E

C1+1

V
C

C
2

C1-3

G
N

D
4

T1 OUT 5

485B (X) OUT 6
485A(Y) OUT 7

T2 OUT 8

R1 OUT9
R2 OUT10

NOT/SHTDN11

FAST 12485/Not 23213
HDPLX14

485A in 15485B in 16

R2 in 17R1 in 18
T2 in19 T1 in20

V- 21
C2-22 C2+23

V+ 24

R19 20K

C81.1

C68
.1

RV12

VR1
2

C39.1

U23

SN74HC1G125

OE1

A2

GND3 Y 4

VCC 5

K3

TQ4-L2-12V

1
10 11

20

4

7

17

14

5

8

16

13

3

6

18

15

D10 LED

R5 120

C43.1

D2

SMAJ5

U14

A2982

IN 11
IN 22
IN 33
IN 44
IN 55
IN 66
IN 77
IN 88

V
S

9

N/C10 N/C 11

G
N

D
12

OUT8 13OUT7 14OUT6 15OUT5 16OUT4 17OUT3 18OUT2 19OUT1 20

R9 1M

R69100K

R44100K

R6 120

C78

150UF

R1

2.8k

R16

2.8k

R66
49.9K 1%

U4D

12

13
11

14
7

C35.1

U11

MM74HC138

A1
B2
C3

G16
G2A4
G2B5

Y0 15
Y1 14
Y2 13
Y3 12
Y4 11
Y5 10
Y6 9
Y7 7

V
C

C
16

G
N

D
8

C22
.1

SW5
CT2065-ND

F1

FUSE

U1

MAX730140-QFN

V
+

35

G
N

D
39

G
N

D
38

CS34

DOUT40 DIN33 SCLK32

P4 30
P5 28
P6 26
P7 24
P8 1
P9 3

P10 5N/C11

P12 2
P13 4
P14 6
P15 8
P16 9
P17 10
P18 12
P19 13
P20 14
P21 15
P22 16

N/C20

P24 18
P25 19
P26 21
P27 22
P28 23
P29 25
P30 27

N/C31

SET36

G
N

D
37

P11 7

P23 17

P31 29

R46 20K

R48
3M

R64
2.4M 1%

C24
.1

C11

.1


