
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

OM[3:2] : Clock Mode
     00 : MPLL=Xtal,    UPLL=Xtal
     01 : MPLL=Xtal,    UPLL=EXTCLK
     10 : MPLL=EXTCLK,  UPLL= Xtal
     11 : MPLL= EXTCLK, UPLL=EXTCLK

CPLD
N . C:1.2.5.7.22.24.27.28.49.50.55.70.72.77

OM[1:0] : Bus Size
     00 : Nand Boot
     01 : Halfword (16 bit)
     10 : Word (32 bit)
     11 : Test Mode

SDRAM

(Address,Data,ADC,Clock,DMA,Timmer)

NAND FLASH

C P U  /MEMORY/CPLD 1.0
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Title

Size Document Number Rev

Date: Sheet o f

CAN_D2

SPI_CLK

LnOE

L_FB_2

LSCKE

LA6
LA5
LA4

LD22

LnSCAS LD14

MD2

CAN_RX2

PW
R_

O
N_

O
FF

LD1

LED_CON2

MD4

LD15

LD5

LD12

L_FB

LD4

LED_CON1

LA12

LnWBE1

LD8

LnWE

LD11

LD21

LD5

LD31

nCTS0

K_TXD

MD1

LA9

LD7 MD0

LA10
LA11

VSS_IN

SPI_SL

nCLE

CAN_RD

LD24

NF_nCS

LD27

TMS_1

LD13

UART_PC_RX

LD21

CAN_D4

LD0

LD27

NF_DIR

nRnB

LA5

CAN_RX0

CAN_RX1

CL
K_

OU
T

MPLLCAP

MD1

LD12

LD29

BA1

LD1

LD4

LA21

LD6

LA11

LED_CON3

485_RXD

LA7

LD0

LD1

LA25

LD2

BA0

UPLLCAP

CAN_WR

LSCLK0

LA22

CAN_D3

AD
IN

_2

nFWE

MD3

LD15

MD4

nRXD2

LD25

LD30

LD28

LD6

nWAIT

LA3

LnGCS0

LA24

UART_PC_TX

LD10

LD23

CAN_D0
LD16

CAN_D6

LD2

LA21

LD28

TDO_1

LD29

WLAN_CDP

BA0

BA1

BU
ZZ

_O
UT

LA24

J1850_IN

LD31

nFCE

SW_IN

LnGCS0

WLAN_RST

nTXD0

LED_CON5

MD0

LD7

K_RXD_OBD1

nTXD2

NF_DIR

AD
IN

_1

CAN_D1

SPI_SO
LD19

LD17

LA22

MD1

MD2

LD24

nFRE

MD5

AD
IN

_3

LnOE

LnGCS5

nALE

MD7

LD19

LD25

LA23

LA6

CAN_D5

LnGCS5

TCK_1

MD5

LD16

UART_RXD

MD5

NF_nCS

MD3

LD5

LA8

LA2

LA3

LD3

LD20

nRXD0

CAN_ALE

nFRE

LD3

MD7
MD6

LED_CON4

J1850_OUT
LD11

LnGCS6

SW_OUT

K_RXD_OBD2

nFWE

DN1

MD6

LD13

MD0

LA8

LD3

LnWBE3

LD6

LA12

TDI_1

LA9

SPI_SI

LD9

LnWE

LA4

LA10

LA7

LnSRAS

LnWBE0

LE
D_

CO
N5

LD2

LD26

LD0

LD14

LnWBE2

LD4

LD18

LD7

LED_CON0

LnWE

LD26

L_TXD

MD4

K_TXD1

LD20

LD9

LD22

LED_CON4

LD30

BL
AC

K_
CT

RL

LD18

LA23

MD2

CAN_CE

BATT_IN

LD[0..31]

MD6

LD17

DP1

nRTS0

MD3

LD8

LA2

LA25

AD
IN

_0

MD7

LD10

LD23
CAN_D7

DC_IN

L_TXD1

3V3

3V3

3V3

3V3

3V3

+5V

3V3

3V3

3V3

3V3

3V3

3V3

Y3
12MHz

U24

EPM3064ATC100-4

31
32
35
36
37
40
41

42
44
45
46

8
9

10
12
13
14
16
17

19

23

47
48
52

56
57
58
60

63

68
67
64

61

69
71
75
76
79

81
83

85
84
98

62
73
15

4

91
3
18
34
51
66

86
38

65

11
26
33
43
53
59

94
96

54

25
29
30

82

39

20
21

6

80

97

92

99
100

93

74
78
95

88
87
89
90

I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O

I/O

I/O
I/O
I/O

I/O
I/O
I/O
I/O

I/O

I/O
I/O
I/O

I/O

I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/O
I/O
I/O

#TCK
#TDO
#TMS
#TDI

VCC
VCC
VCC
VCC
VCC
VCC

GND
GND

GND

GND
GND
GND
GND
GND
GND

I/O
I/O

I/O

I/O
I/O
I/O

VCC

VCC

I/O
I/O

I/O

I/O

I/O

I/O

I/O
I/O

I/O

GND
GND
GND

I/O
I/O
I/O
I/O

R98 0

U27
HY57V643220C(L)60/75 1 3 9

12
32
38

25
26
27
60
61
62
63
64
65
66
24

19

2
4
5
7
8
10
11
13
74
76
77
79
80
82
83
85

18

20

17

71
28

67
68

15 29 41

44
46
52

16

59
43

6

22
23

31
33
34
36
37
39
40
42
45
47
48
50
51
53
54
56

58
72
78
86
84

49
55
81
75
35

3V
3

3V
3

3V
3

VSS
VSS
VSS

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10/AP

RAS

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

CAS

CS

WE

DQM1
DQM2

CKE
CLK

3V
3

3V
3

3V
3

VSS
VSS
VSS

DQM0

DQM3
3V

3

VSS

BA0
BA1

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

VSS
VSS
VSS
VSS
VSS

3V3
3V3
3V3
3V3
3V3

U23

74LVC245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G
DIR

B1
B2
B3
B4
B5
B6
B7
B8

3V3
GND

JF1

CONN FLEX 24

1
3
5
7
9

11
13
15
17
19
21
23

2
4
6
8
10
12
14
16
18
20
22
24

1
3
5
7
9
11
13
15
17
19
21
23

2
4
6
8

10
12
14
16
18
20
22
24

U26
K9F5608U0A-YIB0

16

17

18

29
30
31
32
41
42
43
44

37

19

9

8

7 12

13
36
6

CLE

ALE

/WE

D0
D1
D2
D3
D4
D5
D6
D7

VCC2

/WP

/CE

/RE

R/B VCC1

VSS1
VSS2
GND

RA12
1 K

1 2 3 4
5678

+ C43

R97 0

R96
1 0 K

C41 X

RA15
0

1
2
3
4 5

6
7
8

U25A

S3C2410A

U1
6

T1
5

U1
7

T1
6

R1
5

T1
7

R1
6

N1
3

N1
2

J1
1

R1
2

U1
2

P1
7

L1
3

U1
4

T1
3

H1
7

P1
6

H1
6

R1
7

F2 F1 F4 G
3

G
4

R1
1

H2 G
2

H3 H4

B14
D14
A14
C13
B13
D13
A13
C12
B12
G12
D12
E12
B11
A11
C11
G11
A10
B10
E10
D10
F10

A9
D9
E9
B9
C9
E8

B8
A8
D7
E7
C7
B7
A7
C6
F7
B6
D6
A5
C5
B5
D5
A4
A3
B3
A2
A1
B2
C3
B1
C2
C1
D2
D4
D1
E3
E2
E4
E1

G
1

G
5

D1
7

E1
5

E1
6

E1
4

E1
7

F1
5

C1
6

G
13

E1
3

R1
4

U1
5

AI
N0

AI
N1

AI
N2

AI
N3

AI
N4

AI
N5

AI
N6

AI
N7

Vr
ef

EX
TC

LK
CL

KO
UT

0/
GP

H9
CL

KO
UT

1/
G

PH
10

M
PL

LC
AP

UP
LL

CA
P

O
M

2
O

M
3

XT
Ip

ll

XT
Irt

c
XT

O
pl

l

XT
Or

tc

TO
UT

0/
GP

B0
TO

UT
1/

GP
B1

TO
UT

2/
GP

B2
TO

UT
3/

GP
B3

TC
LK

0/
GP

B4
TC

LK
1/

EI
NT

19
/G

PG
11

nX
DA

CK
0/

GP
B9

nX
DA

CK
1/

GP
B7

nX
DR

EQ
0/

G
PB

10
nX

DR
EQ

1/
GP

B8

ADDR0/GPA0
ADDR1
ADDR2
ADDR3
ADDR4
ADDR5
ADDR6
ADDR7
ADDR8
ADDR9
ADDR10
ADDR11
ADDR12
ADDR13
ADDR14
ADDR15
ADDR16/GPA1
ADDR17/GPA2
ADDR18/GPA3
ADDR19/GPA4
ADDR20/GPA5
ADDR21/GPA6
ADDR22/GPA7
ADDR23/GPA8
ADDR24/GPA9
ADDR25/GPA10
ADDR26/GPA11

DATA0
DATA1
DATA2
DATA3
DATA4
DATA5
DATA6
DATA7
DATA8
DATA9

DATA10
DATA11
DATA12
DATA13
DATA14
DATA15
DATA16
DATA17
DATA18
DATA19
DATA20
DATA21
DATA22
DATA23
DATA24
DATA25
DATA26
DATA27
DATA28
DATA29
DATA30
DATA31

nX
BA

CK
/G

PB
5

nX
BR

EQ
/G

PB
6

nG
CS

0
nG

CS
1/

G
PA

12
nG

CS
2/

G
PA

13
nG

CS
3/

G
PA

14
nG

CS
4/

G
PA

15
nG

CS
5/

G
PA

16
nO

E
nW

AI
T

nW
E

O
M

0
O

M
1

RA16
0

1
2
3
4 5

6
7
8

RA1
22 1

2
3
4 5

6
7
8

C39
10pF

C40 X

C42
10pF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

JTAG/Multi-ICE Connect

Reset 

(External Interrupt , Reset , Power)

CPU /JTAG 1.0
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Title

Size Document Number Rev

Date: Sheet o f

I2
CL

K

TM
S

DO
_S

5

DO
_K

2

TD
O

DO_K14
nRXD2

TMS

DO
_K

4

DO_R1

nR
XD

1

W
LA

N_
CD

P

TDI_1

DN1

DO
_S

2

DO
_K

3

TDO

DO
_K

6

DO_CAN1

DO_R2
nR

TS
0

DO_L8

CABLE_ID3

DO
_P

5

LE
D_

CO
N1

DP1

nR
XD

0

nT
XD

2

TC
K

nC
TS

0

DO_L1

CL
K_

OU
T

TCK_1

LE
D_

CO
N3

SP
I_

SODO
_S

1

nFCE

nT
XD

0

DO_L3

nR
XD

2

nALE

DO_R4

nCLE
nRnB

DO_CAN0

SP
I_

M
A

nFRE

TDO_1

DO_L4

nRESET_OUT

DO_P1

LE
D_

CO
N2

SP
I_

SI

DO
_K

7

nT
XD

1

DO_L5

DO_CAN2

CABLE_ID0

DO_L6

DO_P4

DO_P2

nFWE

W
LA

N_
RS

T

DO_R5

DO
_S

4

I2
DA

T DO
_S

3

TCK

TD
I

nT
RS

T

DO_P3

CABLE_ID1

CABLE_ID4

DO
_P

6

SP
I_

CL
K

DO_L7

SP
I_

SL

VSS_FB

LE
D_

CO
N0

DO_R3

TDI

DO_S7

DO
_K

5

DO_S6

DO
_K

8

nTRST

DO
_K

1

TMS_1

CABLE_ID2

DO_L2

SPI_MA

BAT_CHK

BUZZ_OUT

CABLE_ID5

CAN_INT

J1850_INT

DC_CHK

nRESET

BLACK_CHK

nRESET
nRESET_OUT

SW_CHK

LnSCAS

LSCLK0

LnSRAS

LnGCS6

nRESET

LnWBE3

LnWBE0
LnWBE1
LnWBE2

LSCKE

1V8

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

1V8+5V

BATT

+ C54
22uF/10V(T/T)

D28
BAS16

UC55
104

UC41
104

RA13

22

1
2
3
4 5

6
7
8

UC24
104

UC1
104

U28

KIA7029AF

1
2

3
VCC
GND

OUT

UC34
104

UC21
104

UC49
104

UC13
104

R107 22

R109
1.5K

R112 10

UC28
104

UC52
104

UC36
104

UC7
104

UC47
104

U25C
S3C2410A

J12
J16

N14
N17
M16
M17
M15
M14
L15
L17

R8
U8

U10
T10
P10

J1
7

J1
5

M
12

P1
5

G
6

J1
4

D1
1

C4 C1
7

C8 J1
3

P1
4

L1
1

G
7

K3 L5 M
7

N1
0

R1 N5

D8
E11
A15
A6
E5
B4
H14

K1
M6
N16
N9

T14
F6
F9
B17
F11
H15

M13
N15

H1 J7 M
1

N8 M
5

M
9

U4 F1
2

E6 A1
2

D3 G
9

F8 F3 C1
0

D1
5

F5 H1
3

K5 T9 P1
2

R5

nRESET
nRSTOUT/GPA21

EINT0/GPF0
EINT1/GPF1
EINT2/GPF2
EINT3/GPF3
EINT4/GPF4
EINT5/GPF5
EINT6/GPF6
EINT7/GPF7
EINT8/GPG0
EINT9/GPG1
EINT16/GPG8
EINT17/GPG9
EINT18/GPG10

nB
AT

T_
FL

T
PW

RE
N

RT
CV

DD
 (1

.8
V)

VD
DA

_A
DC

 (3
.3

V)
VD

Da
liv

e 
(1

.8
V)

VD
Da

liv
e 

(1
.8

V)

VD
Di

 (1
.8

V)
VD

Di
 (1

.8
V)

VD
Di

 (1
.8

V)
VD

Di
 (1

.8
V)

VD
Di

 (1
.8

V)

VD
Di

_M
PL

L 
(1

.8
V)

VD
Di

_U
PL

L 
(1

.8
V)

VD
Di

ar
m

 (1
.8

V)
VD

Di
ar

m
 (1

.8
V)

VD
Di

ar
m

 (1
.8

V)
VD

Di
ar

m
 (1

.8
V)

VD
Di

ar
m

 (1
.8

V)
VD

Di
ar

m
 (1

.8
V)

VD
Di

ar
m

 (1
.8

V)

VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)
VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)
VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)
VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)
VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)
VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)
VDDMOP (SCLK 66MHz:1.8V,85:2.5V,100:3.3V)

VDDOP (3.3V)
VDDOP (3.3V)
VDDOP (3.3V)
VDDOP (3.3V)

VSSA_ADC
VSSi
VSSi
VSSi
VSSi
VSSi

VSSi_MPLL
VSSi_UPLL

VS
Si

ar
m

VS
Si

ar
m

VS
Si

ar
m

VS
Si

ar
m

VS
Si

ar
m

VS
Si

ar
m

VS
Si

ar
m

VS
SM

OP
VS

SM
OP

VS
SM

OP
VS

SM
OP

VS
SM

OP
VS

SM
OP

VS
SM

OP
VS

SM
OP

VS
SM

OP
VS

SO
P

VS
SO

P
VS

SO
P

VS
SO

P
VS

SO
P

VS
SO

P

UC39
104

SU1
BUZZER

2

1

UC51
104

UC30
104

R108 22

UC19
104

R117 470

U25B

S3C2410A

L1
L2
L4
M3
M4
M2
N1
N3
N2
N4
P1
P3
P2
T1
R2
U1
T2
R3
R4
U2
T3
U3
T4
P4

J4 J2 J6 K4 K2 K6 L6 L3

A17
B16
C15
A16
F16
F17
C14
B15
D16
F13
F14

G14
H12
R13
U13
G17
G16
G15

T6
P6
R6
N7
P7
R7

H5 H6 J1 J5 J3L1
4

L1
2

K1
5

K1
7

K1
6

K1
4

K1
3

K1
2

L1
6

L7 M
8

T5 P5 N6 U5 U6 T7 U7U9 R9 P8 R1
0

T8 L9

P9

P1
1

U1
1

T1
1

M
11

T1
2

P1
3

N1
1

M
10

VD0/GPC8
VD1/GPC9

VD2/GPC10
VD3/GPC11
VD4/GPC12
VD5/GPC13
VD6/GPC14
VD7/GPC15

VD8/GPD0
VD9/GPD1

VD10/GPD2
VD11/GPD3
VD12/GPD4
VD13/GPD5
VD14/GPD6
VD15/GPD7
VD16/GPD8
VD17/GPD9

VD18/GPD10
VD19/GPD11
VD20/GPD12
VD21/GPD13

VD22/nSS1/GPD14
VD23/nSS0/GPD15

LE
ND

/G
PC

0
VC

LK
/G

PC
1

VL
IN

E:
HS

YN
C/

GP
C2

VF
RA

M
E:

VS
YN

C/
GP

C3
VM

:V
DE

N/
GP

C4
LC

DV
F0

/G
PC

5
LC

DV
F1

/G
PC

6
LC

DV
F2

/G
PC

7

nBE0:nWBE0:DQM0
nBE1:nWBE1:DQM1
nBE2:nWBE2:DQM2
nBE3:nWBE3:DQM3
nSCS0:nGCS6
nSCS1:nGCS7
nSCAS
nSRAS
SCKE
SCLK0
SCLK1

ALE/GPA18
CLE/GPA17
R/nB
NCON
nFCE/GPA22
nFRE/GPA20
nFWE/GPA19

SDCLK/GPE5
SDCMD/GPE6
SDDATA0/GPE7
SDDATA1/GPE8
SDDATA2/GPE9
SDDATA3/GPE10

nT
RS

T
TC

K
TD

I
TD

O
TM

S

nC
TS

0/
GP

H0
nR

TS
0/

GP
H1

TX
D0

/G
PH

2
RX

D0
/G

PH
3

TX
D1

/G
PH

4
RX

D1
/G

PH
5

nR
TS

1/
TX

D2
/G

PH
6

nC
TS

1/
RX

D2
/G

PH
7

UC
LK

/G
PH

8

IIC
SC

L/
GP

E1
4

IIC
SD

A/
GP

E1
5

I2
SL

RC
K/

GP
E0

I2
SS

CL
K/

GP
E1

CD
CL

K/
GP

E2
I2

SS
DI

/n
SS

0/
GP

E3
I2

SS
DO

/I2
SS

DI
/G

PE
4

SP
IM

IS
O0

/G
PE

11

SP
IM

OS
I0

/G
PE

12
SP

IM
IS

O1
/E

IN
T1

3/
GP

G5

SP
IM

OS
I1

/E
IN

T1
4/

GP
G6

SP
IC

LK
0/

GP
E1

3
SP

IC
LK

1/
EI

NT
15

/G
PG

7
nS

S0
/E

IN
T1

0/
G

PG
2

nS
S1

/E
IN

T1
1/

G
PG

3

LC
D_

PW
RE

N/
EI

NT
12

/G
PG

4

XM
ON

/E
IN

T2
0/

GP
G1

2
nX

PO
N/

EI
NT

21
/G

PG
13

YM
ON

/E
IN

T2
2/

GP
G1

4
nY

PO
N/

EI
NT

23
/G

PG
15DN

0
DP

0
DN

1/P
DN

0
DP

1/P
DP

0

UC53
104

UC12
104

UC8
104

UC40
104

UC25
104

UC44
104

UC56
104

UC26
104

UC35
104

D24
BAS16

UC54
104

UC5
104

UC37
104

UC45
104

UC17
104

R111 10

UC58
104

UC23
104

R118
330

UC6
104

UC32
104

UC42
104

UC14
104CN1

HEADER 14

1
2
3
4
5
6
7
8
9
10
11
12
13
14

UC11
104

R116

1 0 K

1
2

UC38
104

UC3
104

UC33
104

UC29
104

R110
470K

UC46
104

UC18
104

RA14
1 0 K

1 2 3 4
5678

UC43
104

R113

4.7K

1
2

Q21
2N22222

1
3

UC22
104

UC9
104

R114

4.7K

1
2

UC4
104+ C53

22uF/10V(T/T)

UC20
104

UC31
104

R115
1 K

UC48
104

UC57
104

UC10
104

UC15
104

UC2
104

UC50
104

UC27
104

UC16
104



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

A/D INPUT

USB 1.1

REPROGRAM

D/A OUT

J1850 CONTROLLER

REPROGRAM/J1850 1.0

Hi-Diagnosi s
A3

1 1W ednesday, June 29, 2005

Title

Size Document Number Rev

Date: Sheet o f

ADIN_0

ADIN_3

DP1

ADIN_1

REPROG_OUT

AD_L_LINE

AD_K_LINE

I2CLK

REPROG_CHK

I2DAT

ADIN_2

DN1

DO_RR5

REPROG_CHK

VSS_OUT

I2DAT

I2CLK

J1850_INT

J1850_BUS-J1850_OUT

J1850_BUS+

J1850_IN

+5V

BATT

3V3

3V3

+5V

3V3

3V3

3V3

+5V

BATT

BATT

BATT
+5V

+5V

R38
3.9K

R2
10K(1%)

R11

1K(1%)

R5

1K(1%)

RA4
4.7K(A)

1
2
3
4 5

6
7
8

Q7
2N2222

2

1
3

R12
2K(1%)

1
2

R51
3.9K

R35
1 K

U15
TW02C1850(SOP)

1
2
3
4
5
6
7
8
9

19
18
17
16
1514

13
12
11

28

10

21
22
23
24
25
26
27

20

VCC
GPO0
GPO1
GPO2
GPO3
TST1
TST2
VSS
OSC1

VEE
K-LINE-IN

KLINE-OUT
TEST3

IDATICLK
L-LINE
GPO5
GPO4

I2CID7

OSC2

BUS_IN
BUS_OUT

/INT0
NC

I2CID4
I2CID5
I2CID6

VDD

R6
10K(1%)

D3
BAS16

1
2

C7
0.33u

Q1
KTA15042

1
3

C24
3 3 P

R34
1 K

+

-
U18A
LM2901

7

6
1

3
12

+

-

U2A
LM324

3

2
1

4
11

C6
104

C25
3 3 P

R39
3.9K

R30
1 0 K

U3
LM2577-ADJ(TO_263)

5

1

4

2

3

VIN

COMP

FB

VO

GND

+

-

U2C
LM324

10

9
8

4
11

R55
1 K

D4

BAS16

1
2

R4
10K(1%)

R40
1 0 K

Y2
19.968MHz

R13
2.1K(1%)

R10
2 K

1 2

R42
100

R44
100

Q2
2N2222

2

1
3

R53
100

R9
39K(1%)

1 2

D1
1N5821

1 2

+

-

U5
LMC7101AIM5

3

4
1

2
5

R46
3.9K

U4
DAC5571(SOT23-6)

5

4

1

2
3

6

SCL

SDA

OUT

Gnd
Vcc

A0

R99
4.7K

R100
4.7K

CON1
USB Port B type

1
2
3
4

VBUS
D-
D+

GND

R3

1K(1%)

R7

1K(1%)

+

-

U2B
LM324

5

6
7

4
11

R14
1K(1%)

+

-

U2D
LM324

12

13
14

4
11

K1

AGQ200A4H

6
7

5

3
2

4
1
8

L1
100uH(SMD)

C8
104

R8
10K(1%)

+
C5
100uF/35V



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CABLE ID

DLC CABLE

D LC CONNECTOR 1.0

Hi-Diagnosi s
A3

1 1W ednesday, June 29, 2005

Title

Size Document Number Rev

Date: Sheet o f

DO_R4

CH3

CH2

DO_RR5

DO_RR1

REPROG_OUT

DO_K4

CH12

DO_LR8

CH8

CH10
CH8

CH11

DO_LR6

CABLE_ID5

DO_K5

DO_KR4

CH2

CH12

CH7

BATT_IN

CH8

CH9

CH7

CH9

DO_RR1

CH6

CH6

CH4

CH8

DO_K2

K_CH

CH0

DO_K8

DO_KR8

DO_LR2

CABLE_ID3
CABLE_ID2

DO_KR6

DO_L7

DO_KR4

CABLE_ID4

CH10

DO_L3

DO_RR4

DO_LR4

CABLE_ID1

CH7

CH10

DO_KR8
DO_L5

CH10

CH0

DO_R3 DO_RR3

CH1

CH9

CH4

DO_L8

DO_LR5

DO_K1

DO_R5

DO_LR7

CH6

DO_KR7

DO_LR2
DO_R1

DO_LR5

CH11

DO_L1

DO_LR3

CH9

DO_KR6

CH11

DO_L2

CH1

DO_KR5

DO_KR2

DO_KR2CH12
DO_KR3

CH2

CH5

DO_KR7

DO_KR5

DO_LR8

DO_R2DO_KR1
DO_LR1

DO_RR2

DO_K6

DO_LR6

DO_RR2

DO_LR1

DO_L4

CABLE_ID0

L_CH DO_RR4

IO_K_LINE

CH0

DO_KR3

CH3
CH4

CH3

CH6

DO_K7

CH2

DO_L6

DO_K3

CH5

CH1

DO_KR1

CH3

CH11

CH13

DO_RR3

DO_LR4

DO_LR3

IO_L_LINE

CH5

DO_LR7

CH13

CH13

K_CH

L_CH

+5V

+5V
+5V

+5V

+5V

+5V

3V3

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

U11
ULN2003AID(SOIC)

1
2

16
15

3
4
5
6
7
8 9

10
11
12
13
14

1 B
2 B

1C
2C

3 B
4 B
5 B
6 B
7 B
E COM

7C
6C
5C
4C
3C

K9
AGQ200A4H

6
7

5

3
2

4
1
8

K25

AGQ200A4H

6
7

5

3
2

4
1
8

U12
ULN2003AID(SOIC)

1
2

16
15

3
4
5
6
7
8 9

10
11
12
13
14

1 B
2 B

1C
2C

3 B
4 B
5 B
6 B
7 B
E COM

7C
6C
5C
4C
3C

K27
AGQ200A4H

6
7

5

3
2

4
1
8

K23
AGQ200A4H

6
7

5

3
2

4
1
8

K10
AGQ200A4H

6
7

5

3
2

4
1
8

K11
AGQ200A4H

6
7

5

3
2

4
1
8

K12
AGQ200A4H

6
7

5

3
2

4
1
8

K29
AGQ200A4H

6
7

5

3
2

4
1
8

RA3
4.7K(A)

1
2
3
4

8
7
6
5

K14
AGQ200A4H

6
7

5

3
2

4
1
8

K8
AGQ200A4H

6
7

5

3
2

4
1
8

K13
AGQ200A4H

6
7

5

3
2

4
1
8

U13
ULN2003AID(SOIC)

1
2

16
15

3
4
5
6
7
8 9

10
11
12
13
14

1 B
2 B

1C
2C

3 B
4 B
5 B
6 B
7 B
E COM

7C
6C
5C
4C
3C

K17
AGQ200A4H

6
7

5

3
2

4
1
8

K28
AGQ200A4H

6
7

5

3
2

4
1
8

K22
AGQ200A4H

6
7

5

3
2

4
1
8

K24
AGQ200A4H

6
7

5

3
2

4
1
8

K20
AGQ200A4H

6
7

5

3
2

4
1
8

J2
CON25(DSUB 3 )열

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

K21
AGQ200A4H

6
7

5

3
2

4
1
8

K18
AGQ200A4H

6
7

5

3
2

4
1
8

RA2
4.7K(A)

1
2
3
4

8
7
6
5

D2
1N5406

K26
AGQ200A4H

6
7

5

3
2

4
1
8

K33
AGQ200A4H

6
7

5

3
2

4
1
8



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

HIGH CAN

J1708(485)

상용
UART

LOW CAN

CAN CONTROLLER

DLC COMM. 1.0

Hi-Diagnosi s
A3

1 1W ednesday, June 29, 2005

Title

Size Document Number Rev

Date: Sheet o f

RP6

CAN_TX0

RP4

RP3

DO_P2

J1708_A

CAN_HIGH_H

UART_TX_LINE

K_TXD

J1850_BUS-

UART_TX_LINE

UART_RX_LINE

CAN_LOW_L

UART_RX_LINE

CAN_HIGH_L

DO_P5

nRXD1

CAN_TX0

CAN_HIGH_L

RP4

J1708_A

DO_P6

J1708_B

DO_P4

RP1

AD_L_LINE

UART_PC_RX

DO_P1

RP5

RP1
IO_K_LINE

CAN_RX1

DO_CAN0 CAN_LOW_H

RP5

CAN_HIGH_H

UART_PC_TX

AD_K_LINE

UART_RXD

RP6

RP3 UART_L_LINE

nTXD1

CAN_LOW_H

485_RXD

CAN_LOW_L

UART_K_LINE

DO_P3

K_TXD

DO_CAN2

J1850_BUS+

RP2

CAN_RX2

DO_CAN1

RP2

IO_L_LINE

J1708_B

CAN_D5

CAN_D1

CAN_WR

CAN_RX0

CAN_D4

CAN_D2

CAN_INT

CAN_D7
CAN_D6

CAN_RD

CAN_D3

CAN_D0

CAN_ALE
CAN_CE

CAN_TX0

+5V

+5V

+5V
+5V

BATT

+5V

+5V

+5V
3V3

+5V

+5V

+5V

BATT
+5V

3V3 +5V

K6
AGQ200A4H

6
7

5

3
2

4
1
8

C12
222P

C10
104

U9
TJA1054T(SOP)

1
2
3
4

14
13
12
11

5
6
7

10
9
8

INH
TXD
RXD
/ERR

BAT
GND

CANL
CANH

/STB
EN
/WAKE

VCC
RTL
RTH

CH1
B82790S

1

2

4

3
IN

IN

OUT

OUT

R22
510

1
2

K2
AGQ200A4H

6
7

5

3
2

4
1
8

C9
104

C13
104

K7
AGQ200A4H

6
7

5

3
2

4
1
8

K4
AGQ200A4H

6
7

5

3
2

4
1
8

Y1
24M

R23
1 0 K

12

R17
47

U10
TJA1050(SOP)

1
2
3
4

8
7
6
5

/TX
GND
VCC
/RX

ASC
CANH
CANL

REF

C15
222P

R16
47

C3
1 5 P

R21
5101 2

C4
1 5 P

U8
SN65176B(SOP)

1
2
3
4

8

7
6

5

R
/RE
DE
D

VCC

B
A

GND
U1

SJA1000T(SOP)

10

9

19
20
14
13

17

2
1

28
27
26
25
24
23

16

7

3
4
5
6

11

22
18
12
8
21
15

OSC2

OSC1

RX0
RX1
TX1
TX0

/RST

AD7
AD6
AD5
AD4
AD3
AD2
AD1
AD0

/INT

CLKOUT

ALE
/CS
/RD
/WR

MODE

VDD1
VDD2
VDD3
VSS1
VSS2
VSS3

R18
4.7K

K5
AGQ200A4H

6
7

5

3
2

4
1
8

U7
MAX3232E(SSOP)

11

10
12

9

14

7
13

8

2

1

3

4

5

6

16

15

T1IN

T2IN
R1OUT

R2OUT

T1OUT

T2OUT
R1IN

R2IN

V+

C1+

C1-

C2+

C2-

V-

VCC

GND

R1
4.7K

C20
560P

R27
100

R15
4.7K

U6
ULN2003AID(SOIC)

1
2

16
15

3
4
5
6
7
8 9

10
11
12
13
14

1 B
2 B

1C
2C

3 B
4 B
5 B
6 B
7 B
E COM

7C
6C
5C
4C
3C

C19
560P

K3
AGQ200A4H

6
7

5

3
2

4
1
8

C14
104

R26
100

nRESET_OUT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

2K PULL-UP

VSS

4.7K PULL-UP

510 PULL-UP

DLC OB1/OBD2 1.0

Hi-Diagnosi s
A3

1 1W ednesday, June 29, 2005

Title

Size Document Number Rev

Date: Sheet o f

OBD_REF

L_TXD

DO_S4

DO_S2

VSS_IN

VSS_IN

DO_S6
DO_S5

DO_S3

K_TXD_OUT
UART_K_LINE

VSS_OUT

UART_L_LINE

SCAN_REF

K_LINE_UP

DO_S1

L_FB_2

DO_S7

L_TXD1

K_LINE_UP

SCAN_REF

UART_L_LINE

L_TXD

L_FB

K_TXD

SCAN_REF

OBD_REF

K_TXD1

K_LINE_UP

UART_K_LINE

K_TXD

K_TXD_OUT

+5V

BATT

+5V

+5V
3V3

3V3

BATT

3V3

BATT

BATT

BATT

+5V

3V3

3V3

Q12
KTA1504

2

1
3

R73
1 0 K

R63
4.7K

+

-
U14C

LM2901

9

8
14

3
12

R70
2 K

R50
1 0 K

R119
3 3 K

R60
3 3 K

Q13
KTA1504

2

1
3

C61
103

RA6
4.7K(A)

1 2 3 4

8 7 6 5

R56
1 0 K

D5
BAS16

R65
4.7K

R71
2 K

Q6
2N2222

2

1
3

+

-
U18B
LM2901

5

4
2

3
12

Q11
KTA1504

2

1
3

U17
ULN2003AID(SOIC)

1
2

16
15

3
4
5
6
7
8 9

10
11
12
13
14

1 B
2 B

1C
2C

3 B
4 B
5 B
6 B
7 B
E COM

7C
6C
5C
4C
3C

D7

BAS16

K30
AGQ200A4H

6
7

5

3
2

4
1
8

+

-U14B
LM2901

5

4
2

3
12

Q16
BSP2952

1
3

R28
1 0 K

Q9
BSP2952

1
3

PS1
RXE010

+

-U14A
LM2901

7

6
1

3
12

Q14
KTA1504

2

1
3

R68
4.7K

C22
103

PS2
RXE010

C27
103

R48
5

R72
4 7 K

R67
4.7K

+

-U14D
LM2901

11

10
13

3
12

R32
4.7K

C26
103

R43
3 3 K

R54
470

C23
103

R49
3 3 K

Q3
BSP2952

1
3

Q15
KTA1504

2

1
3

R59
5

R66
4.7K

R29
4.7K

RA9
2K(A)

1 2 3 4

8 7 6 5

RA8
2K(A)

1 2 3 4

8 7 6 5

R37
4 7 K

R41
4.7K

R47
1 0 K

R74
4 7 K

Q4
BSP2952

1
3

R62
4 7 K

R75
5

Q5
KTA15042

1
3

R33
1 0 K

RA7
4.7K(A)

1
2
3
4

8
7
6
5

PS3
RXE010

R45
1 0 K

R64
4 7 K

R57
4.7K

R31
4 7 K

R69
4.7K

R52
4.7K

R36
4.7K

RA5
4.7K(A)

1
2
3
4 5

6
7
8

Q8
BSP2952

1
3

Q10
KTA1504

2

1
3

R61
1 0 K

R58
3 3 K

VSS_FB

K_RXD_OBD2

K_RXD_OBD1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

+3.3V OUT(3A)

CLOSE:BLACK BOX

1.8V OUT(800mA)

+5V OUT(0.5A)

POWER 1.0

Hi-Diagnosi s
A3

1 1W ednesday, June 29, 2005

Title

Size Document Number Rev

Date: Sheet o f

PWR_ON_OFF

BLACK_ON

DC_IN

DC_IN

BLACK_CTRL

BLACK_CHK

SW_OUT

BLACK_ON

DC_IN

SW_IN

DO_K14

BATT_IN

SW_OUT

DC_CHK

SW_CHK

BAT_CHK

BATT

3V3

3V3

3V3

+5V

1V8

3V3

3V3

+5V

BATT
3V3

+5V

3V3
+5V

D8
5.1V

1
2

R95
5 0 K

D21
BAS16

D6
5.1V

1
2

R88
2 0 K

R83
50(1/2W)

U22
LM2621MM(SOP)

8

1

7

6

35

4

2SW

PGND

BOOT

Vdd

FREQSGND FB

EN

D15
BAS16

1 2

BC2
104

+
C52

10uF/16V

D14
BAS16

12

+

C30
470uF/50V

+ C55
470uF/50V

R79
4 7 K

K31
TQ2SL-L-5V

8
9

7

3
2

4

101

D20
BAS16

D19
1N5819
1 2

Q20
2N2222

2

1
3

R89
4.7K

+

-

U16B
LM2901

5

4
2

3
12

R93
200K

D17
RB050L-40

1
2

R84
1 K

1 2

C34
3 9 P

U20
LM2576-3.3(TO-263)

1

3

4

2

5

VI

GND

FB

VO

ON/OFF

+

-

U16D
LM2901

11

10
13

3
12

BC1
104

R85
50(1/2W)

D9
5.1V

1
2

RA11
4.7K(A)

1
2
3
4

8
7
6
5

L3
6.8uH(SMD)

+C31
470uF/16V

R81
4.7K

K32
AQY212S

1

2

4

3
1

2

IN

OUT

L2
100uH(DIP18)

+

-

U16A
LM2901

7

6
1

3
12

R87
1 K

D18
BAS16

R94
150K

BC3
104

R86
1 K

Q19
2N2222

2

1
3

D16
1N5406

1 2

R91
4 7 K

R78
4.7K

R90
4 7 K

+ C33
68uF/10V(T/T 3528 TYPE)

R92
500

U21
SPX1117M3-1.8(SOT-223)

1

23

Va
dj/

G VoutVin

Q18
2N2222

2

1
3

RA10
47K(A)

1
2
3
4

8
7
6
5

R80
2 0 K

+

C32
22uF/10V(T/T 3216TYPE)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IF 5V USED FOR MCU POWER

LED STATUS

대 소
중

소

소

중

중

대

대

INTERFACE SELECTION WHEN 5V

LED INTERFACE
(ACTIVE LOW)

PD7

AD7

RESET_CF

RXD0

RST_MB

TXD0_T

UART_PC_RX

PE0 RXD0

PB3 MISO

IO_RD

PG4CTS0

LED_CON2

SW_OUT

P3_MB

PF2

A3

P1_MB

A4

A2

A0

IO_RD

LED_CON2

PD3

RTS0_TSS#_T

WAIT_CF

PB7

2A6

SW_IN

A3

2B7

UART_PC_TX

PF7

PE7 TXD_LED

PE3

WAIT_CF

RXD0

PD6

RXD0_T

AD4

P1_MB

RST_MB

2A7

PF4

1A7

A5

A5

PF5
2B6

AD6

AD1

CTS0_T

SW_OUT

RESET_CF

LED_CON0

SS#

TXD0

A6789

AD0 RST

PD5

P2_MB

A6789

PE2

A1

AD3

PF1

LED_CON4

A6789

AD6

USB_D-

CS_CF

A4

PE6 RXD_LED

LED_CON3

PD4

A1

CS_CF

A6789

PE3_MB

AD2
SW_IN

RXD0_T

LED_CON5

IO_WR

TXD0_T

PE5 STS_LED

TXD0

PF3

LED_CON5PB6

PE1 TXD0

PF0

P0_MB

USB_D+

LED_CON1

P0_MB

PE3_MBAD7

PD2

1A6
AD5

LED_CON4

IO_WR

A2

1B7

PG3RTS0

LED_CON3

SCK

PB1 SCK

1B6

P2_MB

PB2 MOSI

RTS0_T

CTS0_T

AD3

PE4 LINK_LED

PD1

CTS0

AD2
AD1

CTS0

ATTR_WR

AD5

P3_MB

LED_CON0

BATT_IN

IO_RD

RST

PD0 PB4

AD4

AD0

CS_CF

A6789

PB5

PF6

PB0 SS#

LED_CON1

RTS0

ATTR_WR

A0

DC_IN

RXD_LED

USB_D-

LINK_LED

TXD_LED

USB_D+

UART_PC_RX

STS_LED

DC_IN

UART_PC_TX

VCC_33

VCC_33VCC_33VCC_5

VCC_33

VCC_33

VCC_5

VCC_5

VCC

VCC_5

VCC_33
VCC_33

VCC

VCC_5

RA16
RA220

1
2
3
4 5

6
7
8

CON1

CF_plus

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51 52

GND
D03
D04
D05
D06
D07
-CE1
A10
-OE
A09
A08
A07
VCC
A06
A05
A04
A03
A02
A01
A00
D00
D01
D02
-IOCS16
-CD2

-CD1
D11
D12
D13
D14
D15

-CE2
-VS1

-IORD
-IOWR

-WE
IREQ
VCC

-CSEL
-VS2

RESET
-WAIT

-INPACK
-REG

-SPKR
-STSCHG

D08
D09
D10
GND

CH
AS

SI
S_

GN
D

CH
AS

SI
S_

GN
D

PS1
RXE010

D2
VEH.COMM

RA15
RA0

1
2
3
4 5

6
7
8

J2

USB_MINI

1
2
3
4
5

D8
LED

JF1
CONN FLEX 24

1
3
5
7
9

11
13
15
17
19
21
23

2
4
6
8
10
12
14
16
18
20
22
24

1
3
5
7
9
11
13
15
17
19
21
23

2
4
6
8

10
12
14
16
18
20
22
24

D3
PC COMM

U2
74ALVC164245

1

2
3
5
6
8
9

11
12

13
14
16
17
19
20
22
23 26

27
29
30
32
33
35
36

37
38
40
41
43
44
46
47

24 25

48

4 10 15 21 28 34 39 45

7 18 31 42

1DIR

1B0
1B1
1B2
1B3
1B4
1B5
1B6
1B7

2B0
2B1
2B2
2B3
2B4
2B5
2B6
2B7 2A7

2A6
2A5
2A4
2A3
2A2
2A1
2A0

1A7
1A6
1A5
1A4
1A3
1A2
1A1
1A0

2DIR 2OE

1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
CB

VC
CB

VC
CA

VC
CA

PS2
RXE200

D7
LED

D1
POWER LED

R1
3.3K

J1

5268-06A

1
2
3
4
5
6

U1A

74HC04A

1 2

SW1
POWER

U3
74ALVC164245

1

2
3
5
6
8
9

11
12

13
14
16
17
19
20
22
23 26

27
29
30
32
33
35
36

37
38
40
41
43
44
46
47

24 25

48

4 10 15 21 28 34 39 45

7 18 31 42

1DIR

1B0
1B1
1B2
1B3
1B4
1B5
1B6
1B7

2B0
2B1
2B2
2B3
2B4
2B5
2B6
2B7 2A7

2A6
2A5
2A4
2A3
2A2
2A1
2A0

1A7
1A6
1A5
1A4
1A3
1A2
1A1
1A0

2DIR 2OE

1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
CB

VC
CB

VC
CA

VC
CA

RA4
RA220

1
2
3
4 5

6
7
8

JP3

HEADER 6

1
2
3
4
5
6

RA7
RA220

1
2
3
4 5

6
7
8

D5
LED

D6
LED
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PC1

PA6

PA3

PAD0

PF1

PE5

PC0

PF4

PC5

PA2

PC0

PB0

PC4

PF6

PB2

PAD1

PAD4

PD4

PC4
PC3

PE6

PE1

PA6

ALE

PAD0

PAD3
PA4

PA1

PA7

PG4

PC2

PD7

XTAL2

PC1

PA5

PA7

PD2PE4

PA3

PC7

PB6

PA1
PA1

PC6

PA5

PA0

PF5

PD0

PAD2

PC3

PAD6
PAD7

PAD5

PEN

PA2

PD1

PAD1

PB3

PF3

PA0

PD6

PC6

PAD6

PAD4

PA5

XTAL1

PC5

PAD5

PE7

PB4

PE2

PA4

ALE

PC7

PB5

PD5

PE0

PA7

PF7

PA0

PA6

PG3

PA2 PAD2
PA3

PA4

PC2

PE3

PAD3

PAD7

RST

PB7

PD3

PB1

PF0

PF2

VCC

VCC

VCC

VCC_5

VCC

VCC

VCC

VCC

+5V

U7

KIA7045AF

1
2

3
VCC
GND

OUT

BP2

100NFS

U6
62(V)256-TSOP

17
16
15
14
13
12
11
10

4
3

28
2
9
5
8

27
1
6

18
19
20
22
23
24
25
26

7
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14

CS
OE
WE

D1
D2
D3
D4
D5
D6
D7
D8

VC
C

GN
D

+
C3

22UFS

R6 0

R7 10KS

U5
74HC573

2
3
4
5
6
7
8
9

11
1

19
18
17
16
15
14
13
12

20
10

D1
D2
D3
D4
D5
D6
D7
D8

C
OC

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

VC
C

GN
D

+
C4

22UFS

BP1

100NFS

Y1

OSC

1

2

3

4
INH

GND

OUTPUT

VCC

Y2

12.7MHz

BP3

100NFS

1
2

C1 20pF

C2 20pF

U4
ATmega64-TQFP

1

2
34

5
6
7
8
9

10

11
12
13

14
15
16
17

18
19

20

21

22

23
24

25
26

27
28

29
30
31
32

33
34

35
36
37
38
39
40
41
42

43

44
45
46
47
48
49
50
51

52

53

54
55
56
57
58
59
60
61

62

63

64

PEN

PE0 RXD0/(PDI)
PE1 (TXD0/PDO)PE2 (XCK0/AIN0)

PE3 (OC3A/AIN1)
PE4 (OC3B/INT4)
PE5 (OC3C/INT5)
PE6 (T3/INT6)
PE7 (IC3/INT7)

PB0 (SS)

PB1 (SCK)
PB2 (MOSI)
PB3 (MISO)

PB4 (OC0)
PB5 (OC1A)
PB6 (OC1B)
PB7 (OC2/OC1C)

PG3/TOSC2
PG4/TOSC1

RESET

VC
C

GN
D

XTAL2
XTAL1

PD0 (SCL/INT0)
PD1 (SDA/INT1)

PD2 (RXD1/INT2)
PD3 (TXD1/INT3)

PD4 (IC1)
PD5 (XCK1)

PD6 (T1)
PD7 (T2)

PG0 (WR)
PG1 (RD)

PC0 (A8)
PC1 (A9)

PC2 (A10)
PC3 (A11)
PC4 (A12)
PC5 (A13)
PC6 (A14)
PC7 (A15)

PG2(ALE)

PA7(AD7)
PA6(AD6)
PA5(AD5)
PA4(AD4)
PA3(AD3)
PA2(AD2)
PA1(AD1)
PA0(AD0)

VC
C

GN
D

PF7 (ADC7/TDI)
PF6 (ADC6/TDO)
PF5 (ADC5/TMS)
PF4 (ADC4/TCK)
PF3 (ADC3)
PF2 (ADC2)
PF1 (ADC1)
PF0 (ADC0)

AREF

GN
D

AV
CC




