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e-ASK CAN 510 Vehicle I/O Module - Top Level

200707211400 G

1 8
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HEADLIGHT_OUT_L
DOMELIGHT_OUT_L
AUX_1_OUT_L
AUX_2_OUT_L
DOOR_AJAR_OUT_L
SIREN_OUT_L

CAN_RX

CAN_TX
CAN_SLOPE_CTL

CAN_H_VOLTS_IN
CAN_L_VOLTS_IN

BUS_A_POL_OUT_L
BUS_B_POL_OUT_L
BANK_D_OUT_L
BANK_C_OUT_L
BANK_B_OUT_L
BANK_A_OUT_L
ZONE_1_OUT_L
DIP_SW_CTRL

DIP_SW_1_IN
DIP_SW_2_IN
DIP_SW_3_IN
DIP_SW_4_IN
DIP_SW_5_IN
DIP_SW_6_IN
DIP_SW_7_IN
DIP_SW_8_IN

TIMER_CTRL

TIMER_VOLTS_IN
SYSTEM_VOLTS_IN

FOB_IN_4_L
FOB_IN_3_L
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STAT_CTRL
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R12

1K

R13

1K

1

2

4

3

U3

PS2505-1

1

2

4

3

U2

PS2505-1

D4

DL4148
D2

DL4148

R28 1K

R24 1K

RK_Com can be wired to ground for voltage application to Run and
 Key, or
RK_Com can be wired to hot for grounding application to Run and
 Key

All other Inputs are configured to be externally grounded.

R18 8.2K

R15 8.2K

R17 8.2K
R14 8.2K

2.5 mA

D5

DL4148

R29 1K

R16 8.2K

R19

100K 1%

VCC

SECURITY_IN_L

COMP_AJAR_IN_L

DOOR_AJAR_IN_L

KEY_IN_L

RUN_IN_L

STAT_CTRL

e-ASK CAN 510 Vehicle I/O Module - Key Inputs

200707211400 G

3 8

RK_COM
RUN
KEY

GROUND

DOOR_AJAR_IN
PROG_IN_7
PROG_IN_8

Sheet Current Requirements:
    0.05 mA Pullups

Set *_CTRL as input port with interrupt on falling
 edge.
On Interrupt, set *_CTRL as output high and delay 100
 uSec before reading switches

C32 C33 C34

C30 C31

5 x 0.01uF

Smartware Computing

Locate all filter capacitors as close to connector as
 practical
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e-ASK CAN 510 Vehicle I/O Module - Signal Inputs

200707211400 G

4 8

D8
DL4148

D13
DL4148

D12
DL4148

D14
DL4148

D7
DL4148

D11
DL4148

R35 1K

R43 1K

R42 1K

R44 1K

R33 1K

R37 1K

VDD

D10
DL4148

D6

DL4148

D9

DL4148

D3

DL4148

R36 1K

R34 1K

R38 1K

R23 1K

R26 8.2K
R21 8.2K

R25 8.2K
R20 8.2K

R27 8.2K
R22 8.2K

R40 8.2K
R32 8.2K

R39 8.2K
R31 8.2K

2 mA

R30

100K 1%

R41

100K 1%

VCC

VCC

2.9 mA

FOB_IN_4_L

FOB_IN_3_L

FOB_IN_2_L

FOB_IN_1_L

FOB_CTRL

PROG_IN_6_L

PROG_IN_5_L

PROG_IN_4_L

PROG_IN_3_L

PROG_IN_2_L

PROG_IN_1_L

PROG_CTRL

VDD
PROG_IN_9

PROG_IN_10
PROG_IN_11
PROG_IN_12

GROUND

PROG_IN_1
PROG_IN_2
PROG_IN_3
PROG_IN_4
PROG_IN_5
PROG_IN_6

PROG_IN_5, 6 are normally closed
This defeats the interrupt mechanism

C20 0.01uF

C23 0.01uF

C21 0.01uF

C24 0.01uF

C22 0.01uF

C25 0.01uF

C26 0.01uF

C28 0.01uF

C27 0.01uF

C29 0.01uF

Sheet Current Requirements:
    0.10 mA Pullups

Locate all filter capacitors as close to connector as
 practical

Locate all filter capacitors as close to connector as
 practical
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R9

10K

R10

412K 1%
R11

100K 1%

VDD

R8 47K
R6 47K

R7 47K
R5 47K

R4 47K
R2 47K

R3 47K
R1 47K

C1

0.01uF

0.8 mA

0.5 mA

C2
0.1uF

+ C4
47uF/16V C5

0.1uF

VCC

DIP_SW_CTRL

DIP_SW_1_IN
DIP_SW_2_IN
DIP_SW_3_IN
DIP_SW_4_IN
DIP_SW_5_IN
DIP_SW_6_IN
DIP_SW_7_IN
DIP_SW_8_IN

TIMER_CTRL
TIMER_VOLTS_IN

SYSTEM_VOLTS_IN

VDD

e-ASK CAN 510 Vehicle I/O Module - Power + Config

200707211400 G

6 8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

S1

DIP SWITCH

+ C3
47uF/50V

Sheet Current Requirements:
    0.8 mA DIP Switch (during read)
    0.5 mA Timer Control (during read)
    0.3 mA Voltage Regulator (quiescient)
    0.02 mA System Voltage sense
1.62 mA Total

Vin
3

G
N

D
2

Vout
1

U1
MIC2950

0.3 mA quiescient

Set DIP_SW_CTRL high at least 100 uSec prior to
 reading the switch status.
Set DIP_SW_CTRL low for lowest power

Set TIMER_CTRL high at least 100 uSec prior to
 starting A/D reading
Set TIMER_CTRL low for lowest power

VCC
R62 1R 1W 5%

D15
SM15T36A

F2

RXE090

VEHICLE_POWER

EXTERNAL_RELAY_PWR

C4 - 47 uF selection based on circuitry
 population

Smartware Computing

D1

DL4002
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1
2
3
4
5
6
7
8

J2

Power

VEHICLE_POWER

VEHICLE_GROUND
BANK_D_OUT_A
BANK_D_OUT_B

1
2
3
4
5
6
7
8
9

10

J3

Primary Door

PROG_IN_1
PROG_IN_2

ZONE_1_OUT_A

ZONE_1_OUT_B

PROG_IN_5

PROG_IN_6

CAN_H

CAN_L
DOOR_AJAR_IN
DOMELIGHT_OUT

1
2
3
4
5
6

J1

Prog In

PROG_IN_3
PROG_IN_4
PROG_IN_7
PROG_IN_8

PROG_IN_10
PROG_IN_9

GROUND
VCC
FOB_DATA

1
2
3
4
5
6
7

J8

DEBUG

GROUND

MCLR
PGD
PGC
PGM
VCC

1
2
3
4

J7

Keypad

VDD

CAN_H

CAN_L
GROUND

1
2
3
4
5
6
7
8
9

10

J4

Ignition

VDD
PROG_IN_9
PROG_IN_10

PROG_IN_11

PROG_IN_12
GROUND
RK_COM
RUN

KEY

GROUND

1
2
3
4
5
6
7
8

J6

MISC Out

EXTERNAL_RELAY_PWR
HORN_OUT
HEADLIGHT_OUT
AUX_1_OUT
AUX_2_OUT
DOOR_AJAR_OUT
SIREN_OUT
LED_2_OUT

1
2
3
4
5
6

J5

Bank Out

BANK_A_OUT_A

BANK_A_OUT_B
BANK_B_OUT_A

BANK_B_OUT_B

BANK_C_OUT_A

BANK_C_OUT_B

e-ASK CAN 510 Vehicle I/O Module - Connectors

200707211400 G

2 8

1
2
3
4

J10

FOB Int
Externally protect with fuse
Recommended: 15A

CAN twisted pair for noise reduction
Recommend CAN twisted quad

CAN twisted pair for noise reduction
Recommend CAN twisted quad

C19
0.1uFPosition cap close to connector

R45

47K

Sheet Current Requirements:
   10    mA FOB (optional)
     0.1 mA 47 k pullup

Smartware Computing
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X1
4.0MHz

C7

33pF

C6

33pF

C10

0.1uF

C9

0.1uF

R46 100

C8

0.1uF

VCC

51 mA

VCC

RA0/AN0
30

RA1/AN1
29

RA2/AN2/Vref-
28

RA3/AN3/Vref+
27

RA4/T0CKI
34

RA5/AN4/LVDIN
33

RB0/INT0
58

RB1/INT1
57

RB2/INT2
56

RB3/INT3/CCP2
55

RB4/KBI0
54

R
B

5
/K

B
I1

/P
G

M
5

3
R

B
6

/K
B

I2
/P

G
C

5
2

R
B

7
/K

B
I3

/P
G

D
4

7

RC0/T1OSO/T13CKI
36

RC1/T1OSI/CCP2
35

RC2/CCP1/P1A
43

RC3/SCK/SCL
44

RC4/SDI/SDA
45

RC5/SDO
46

RD0/PSP0/AD0
72

RD1/PSP1/AD1
69

RD2/PSP2/AD2
68

RD3/PSP3/AD3
67

RD4/PSP4/AD4
66

RD5/PSP5/AD5
65

RD6/PSP6/AD6
64

RD7/PSP7/AD7
63

RE1/WR/AD9
3

O
S

C
1

/C
L

K
IN

4
9

RH2/A18
1

RH3/A19
2

RH1/A17
80

RH0/A16
79

RE0/RD/AD8
4

RG0/CANTX1
5

RG1/CANTX2
6

RG2/CANRX
7

RG3
8

R
G

5
/M

C
L

R
/V

p
p

9

RG4/P1D
10

V
ss

1
1

V
d

d
1

2

RF7/SS
13

RF6/AN11/C1IN-
14

RF5/AN10/C1IN+/CVref
15

RF4/AN9/C2IN-
16

RF3/AN8/C2IN+
17

RF2/AN7/C1OUT
18

RF1/AN6/C2OUT
23

RF0/AN5
24

A
V

d
d

2
5

A
V

ss
2

6

V
d

d
3

2

V
ss

3
1

O
S

C
2

/C
L

K
O

/R
A

6
5

0

V
d

d
4

8

V
ss

5
1

RC6/TX/CK
37

RC7/RX/DT
38

RH4/AN12
22

RH5/AN13
21

RH6/AN14/P1C
20

RH7/AN15/P1B
19

RJ4/BA0
39

RJ5/CE
40

RJ6/LB
41

RJ7/UB
42

RJ3/WRH
59

RJ2/WRL
60

RJ1/OE
61

RJ0/ALE
62

V
d

d
7

1

V
ss

7
0

RE7/CCP2/AD15
73

RE6/AD14/P1B
74

RE5/AD13/P1C
75

RE4/AD13
76

RE3/AD11
77

RE2/CS/AD10
78

U4

PIC18F8585 -2 (80)

HORN_OUT_L
HEADLIGHT_OUT_L
DOMELIGHT_OUT_L

AUX_1_OUT_L
AUX_2_OUT_L

DOOR_AJAR_OUT_L
SIREN_OUT_L

CAN_RX
CAN_TX

CAN_SLOPE_CTL

CAN_H_VOLTS_IN
CAN_L_VOLTS_IN

BUS_A_POL_OUT_L
BUS_B_POL_OUT_L

BANK_D_OUT_L
BANK_C_OUT_L
BANK_B_OUT_L
BANK_A_OUT_L
ZONE_1_OUT_L

DIP_SW_CTRL

DIP_SW_1_IN
DIP_SW_2_IN
DIP_SW_3_IN
DIP_SW_4_IN
DIP_SW_5_IN
DIP_SW_6_IN
DIP_SW_7_IN
DIP_SW_8_IN

TIMER_CTRL
TIMER_VOLTS_IN

SYSTEM_VOLTS_IN

FOB_IN_4_L
FOB_IN_3_L
FOB_IN_2_L
FOB_IN_1_L

FOB_CTRL

PROG_CTRL

SECURITY_IN_L
COMP_AJAR_IN_L
DOOR_AJAR_IN_L

KEY_IN_L
RUN_IN_L

STAT_CTRL

e-ASK CAN 510 Vehicle I/O Module - CPU

200707211400 G

7 8

FOB_DATA

PROG_IN_6_L
PROG_IN_5_L
PROG_IN_4_L
PROG_IN_3_L
PROG_IN_2_L
PROG_IN_1_L

MCLR
PGD
PGC
PGM

R53

47K
VCC

D16

LED 1

R52 510
VCC

Sheet Current Requirements:
    65 mA full CPU

RA4 is open drain output  - compatible with

R61 100

0.25 W

LED_2_OUT_L

Smartware Computing
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C16
0.1uF

IN 1
1

IN 2
2

IN 3
3

IN 4
4

IN 5
5

IN 6
6

IN 7
7

IN 8
8

G
N

D
9

DIODE CLAMP
10

OUT 8
11

OUT 7
12

OUT 6
13

OUT 5
14

OUT 4
15

OUT 3
16

OUT 2
17

OUT 1
18

U6

ULN2803A(18)

D
1

G
N

D
2

V
cc

3

R
4

V
re

f
5

CANL
6

CANH
7

Rs
8

CAN Transceiver

U7

MCP2551
R54

20K
R55
100K 1%

R56
100K 1%

R58
100K 1%

R57
100K 1%C17

0.01uF
C18
0.01uF

1.25 v nominal

65 mA dominant
14 mA recessive
0.1 mA standby

0.4 mA

10.4 mA all driven

VCC

HORN_OUT_L
HEADLIGHT_OUT_L

AUX_1_OUT_L
AUX_2_OUT_L

DOOR_AJAR_OUT_L
SIREN_OUT_L
LED_2_OUT_L

CAN_RX
CAN_TX

CAN_SLOPE_CTL

CAN_H_VOLTS_IN
CAN_L_VOLTS_IN

Fast Rise/Fall (RV-C) = Ground
Slope Control (SAE) = Open
Low Power = High

e-ASK CAN 510 Vehicle I/O Module - Aux + Network

200707211400 G

5 8

Horn_Out
Headlight_Out

Aux_1_Out
Aux_2_Out
Door_Ajar_Out
Siren_Out
LED_2_Out

VDD

0.1 mA into A/D intrinsic diode
under a short to power fault on CAN

CAN_H
CAN_L
GROUND

HORN_OUT
HEADLIGHT_OUT

AUX_1_OUT
AUX_2_OUT
DOOR_AJAR_OUT
SIREN_OUT
LED_2_OUT

Sheet Current Requirements:
    8.8 mA  All circuits driven in 2803
    65 mA     CAN Transceiver
      0.4 mA  Slope control
      0.1 mA  A/D on CAN
74 mA Total

R59 10 ohm

R60 10 ohm

Smartware Computing
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VDD

VDD

VDD

VDD

VDD

VDD

BUSB

BUSB

BUSB

BUSB

BUSB

BUSB

C14

0.1uF 100V

R50

100

C15

0.1uF 100V

R51

100

C13

0.1uF 100V

R49

100

C12

0.1uF 100V

R48

100

C11

0.1uF 100V

R47

100

BUSA

BUSA

BUSA

BUSA

BUSA

BUSA

VDD

IN 1
1

IN 2
2

IN 3
3

IN 4
4

IN 5
5

IN 6
6

IN 7
7

IN 8
8

G
N

D
9

DIODE CLAMP
10

OUT 8
11

OUT 7
12

OUT 6
13

OUT 5
14

OUT 4
15

OUT 3
16

OUT 2
17

OUT 1
18

U5

ULN2803A(18)

10.4 mA all driven

BUS_A_POL_OUT_L
BUS_B_POL_OUT_L

BANK_D_OUT_L
BANK_C_OUT_L
BANK_B_OUT_L
BANK_A_OUT_L
ZONE_1_OUT_L

e-ASK CAN 510 Vehicle I/O Module - Relay

200707211400 G

8 8

VEE

BANK_D_OUT_B
BANK_D_OUT_A

BANK_C_OUT_A
BANK_C_OUT_B

BANK_A_OUT_A
BANK_A_OUT_B

BANK_B_OUT_A
BANK_B_OUT_B

ZONE_1_OUT_A
ZONE_1_OUT_B

VEHICLE_POWER

VEHICLE_GROUND

ZONE1

BANKA

BANKB

BANKC

BANKD

1
3

2

4 5

N.C.

N.O.

K2 Song Chuan 103
1

3

2

4 5

N.C.

N.O.

K3 Song Chuan 103

1
3

2

4 5

N.C.

N.O.

K4 Song Chuan 103
1

3

2

4 5

N.C.

N.O.

K5 Song Chuan 103

1
3

2

4 5

N.C.

N.O.

K6 Song Chuan 103

6
8

7

910

N.C.

N.O.

K1B

1
3

2

4 5

N.C.

N.O.

K1A

Song Chuan 103T

Sheet Current Requirements:
    10.4 mA  All circuits driven in 2803

BUSA

BUSB

DOMELIGHT_OUT_L DOMELIGHT_OUT

Smartware Computing


