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VCC3.3VD

VCC5.5VA

VCC3.3VD

VCC3.3VD

24MHz

APPROPHOTO PROPRIETARY

WP internal pull down
Device Code 0xA2

SPI_EN

Expand inetrafce for futur use

U1(TLV70028DDC) change
to TLV70228DBV

Modify  SEP13/2011

APTINA MT9J003 10M CMOS SENSOR BOARD 0.3

36 PIN CONNECTOR FOR SENSOR INTERFACE
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Title

Size Document Number Rev

Date: Sheet of

AFE_D13
AFE_D12

SPI_SDO
SPI_SCLK

I2C_SCLK
I2C_SDATA

AFE_RESET

AFE_VD AFE_HDAFE_PCLK

AFE_D15

AFE_D14
FPGA_RST#

AFE_D10

AFE_D7

AFE_D5
AFE_D4

AFE_D11

AFE_D9
AFE_D8

AFE_D6

AFE_D2
AFE_D3

AFE_VD
AFE_HD

AFE_PCLK

AFE_RESET

I2C_SCLK
I2C_SDATA

AFE_D1
AFE_D0

EXT_CLK

YOUT_O5
YOUT_O4

YOUT_O6

YOUT_O7

VCC3.3VD

VCC3.3VD

VCC3.3VD

VCC3.3VD

VCC3.3VD

AGND

AGND AGND AGND

VCC2.8VA

VCC2.8VD

VCC3.3VD

VCC3.3VD

VCC1.8VD

AGND

U4

TLV70018DDC/RT9193-18PB

1
2
3 4

5IN
Gnd
EN Bypass

OUT

TP7
SILK = AFE_RESET

1

C10
10uF/6.3V

R3 47K

C2

0.1uF/16V

R1 NC

R4 NC

C11

0.1uF

R12 22

R2 NC C12

0.01uF

C4

0.1uF

C3

0.1uF/16V

R16
10K

L1
LQM18FN1R0M00D

U2

TLV70028DDC/RT9193-28PB

1
2
3 4

5IN
Gnd
EN Bypass

OUT

TP4
SILK = +2.8VA

1

R18

10K

R17 1K

R8 10K

C8

10uF/6.3V

L3
LQM18FN1R0M00D

R11 10K
R9 NC

U3

CAT24C256 ( EEPROM )

1
2
3
4 5

6
7
8A0

A1
A2
VSS SDA

SCL
WP

VCC

C7

0.01uF

TP6
SILK = +1.8VD

1

R5 NC

C14

100pF

R15
10K

C18

10uF/6.3V

C5
10uF/6.3V

R10 NC

TP2
SILK = AFE_VD

1

R6 NC

C6

0.1uF

C15
10uF/6.3V

R7 47K

TP3
SILK = AFE_HD

1

C17

0.01uF

L2
LQM18FN1R0M00D

U1

TLV70228DBV/RT9193-28PB

1
2
3 4

5IN
Gnd
EN Bypass

OUT

C9

100pF

C13

10uF/6.3V

D1

1SS355

12

TP1
SILK = AFE_PCK

1

C16

0.1uF

TP5
SILK = +2.8VD

1

J1

BL112-36S

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

C1

0.1uF/16V
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Assert until the
device goes through a
power cycle plus 2ms.

APPROPHOTO PROPRIETARY

Change by TI

Change for stable PLL VCC

Change LVDS_D3N and D3P to FPGA 
Change for stable PLL VCC

APTINA MT9J003 10M CMOS SENSOR BOARD 0.3

FPGA ( Sensor Decode Circuit )

B

2 3Friday, March 02, 2012

Title

Size Document Number Rev

Date: Sheet of

FPGA_WE#

TMS
TDI
TDO

TCK

COUT_O4

COUT_O5

COUT_O6

COUT_O7
YOUT_O0

COUT_O0

COUT_O1

COUT_O2

COUT_O3
pclk_o

FPGA_WE#

YOUT_O6

vsync_o

YOUT_O1
YOUT_O2
YOUT_O3
YOUT_O4
YOUT_O5

COUT_O4
COUT_O5

COUT_O0
COUT_O1
COUT_O2
COUT_O3

YOUT_O0

FPGA_LV
FPGA_FV

swt_2
swt_1
swt_0

sdin_i_1-

sdin_i_2-

sdin_i_0-

sdin_i_2+

sdin_i_3-

rstn_i

YOUT_O1
YOUT_O2
YOUT_O3

COUT_O6
COUT_O7

hsync_o

sdin_i_1+

sdin_i_3+

PROG

DONE

INTN

OUT_15B
OUT_14B

OUT_15B
OUT_14B

TDO

TDI
TMS
TDO

PROG
DONE
INTN

FPGA_LVFPGA_LV

FPGA_FV

YOUT_O4
YOUT_O5
YOUT_O6
YOUT_O7

YOUT_O7

sclk_i+

sclk_i-

sdin_i_0+

COUT_O[0:7] 3

YOUT_O[0:3] 3

LVDS_D1N
LVDS_D1P

LVDS_D2P
LVDS_D2N

FPGA_VSYNC
FPGA_PCLK

FPGA_HSYNC

FPGA_RST#

YOUT_O4
YOUT_O5
YOUT_O6
YOUT_O7

LVDS_CKP

LVDS_CKN

LVDS_D0P
LVDS_D0N

LVDS_D3N
LVDS_D3P

VCC3.3VD

VCC3.3VDVCC3.3VD

VCC3.3VD VCC3.3VD

VCC3.3VD
VCC3.3VD

VCC3.3VD
VCC3.3VD

VCC3.3VD
VCC3.3VD

VCC3.3VD
VCC3.3VD

VCC1.2VD

VCC1.2VD

VCC3.3PLL

VCC3.3VD

VCC3.3VD VCC3.3PLL

BANK5 BANK4

LFXP2-5E-5MN132C

U5-4

M3

M4
M5
M6
M7
N2
N3
N4

N5

N7
N8
P2
P4
P5
P6
P7

N6
P3

M9

M10
N9
N12
P9
P10
P12
P13
P14

N10VCCIO5_1

PB15B
PB16B
PB17B
PB18B
PB7B
PB15A
PB14B

VCCIO5_2

PB19A
PB19B
PB7A
PB14A
PB16A
PB17A
PB18A

GNDIO5_1
GNDIO5_3

VCCIO4

PB26B
PB20B
PB28A
PB20A
PB26A
PB27A
PB27B
PB28B

GNDIO4

C24

0.1uF

C27
10uF/6.3V

C29

0.1uF

R32 100

R27
10K

C23

0.1uF

BANK3 BANK2

LFXP2-5E-5MN132C

U5-3

L14

M12

M13
N13
N14

M14

A14
B14

C14

D12
D13
D14
E12
E14
F12

F13

F14
G12
G13
G14
H12
H13
H14
J12

C13
E13

PR14A

VCCIO3

PR14B
PR24B
PR24A

GNDIO3

PR2A
PR2B

VCCIO2_1

PR6A
PR6B
PR7A
PR8A
PR7B
PR8B

VCCIO2_2

PR9A
PR10A
PR10B

PR9B
PR11B
PR11A
PR12A
PR12B

GNDIO2_1
GNDIO2_2

R19 10K

TP15

U6

TLV70012DCK/TPS71701DCK

1

2

3 4

5IN

G
N

DEN NR/FB

OUT

TP16

JP2

CCSH-W10-06RC

1
2
3
4
5
6

7

8

C32

0.1uF

R39

10K

TP8 VCC1.2VD

R71 1K/OPEN

R37

10K
TP17

R28
324K/1%

R36 100

R35 10K

TP11

R73 1K/OPEN

R31 100

R26
162K/1%

C26

0.1uF

R72 1K/OPEN

C67

0.1uF

BANK7 BANK6

LFXP2-5E-5MN132C

U5-5

B1
B2
C2

C3

D1
D2
D3
E1
E3
F1

F2

F3
G1
G2
G3
H1
H2
H3

C1
E2

K3
L1
L2
L3

M1

N1
P1

M2

PL2A
PL2B
PL6A

VCCIO7_1

PL7A
PL8A
PL6B
PL7B
PL8B
PL9A

VCCIO7_2

PL10A
PL9B
PL10B
PL11B
PL12A
PL11A
PL12B

GNDIO7_1
GNDIO7_2

PL15A
PL14A
PL15B
PL14B

VCCIO6

PL25A
PL25B

GNDIO6

C22

0.1uF

BANK1 BANK0

LFXP2-5E-5MN132C

U5-2

A11

A12

A13
B12
B13

C12

A1
A2
A3
A5
A6
A7
A8
A9
A10
B3

B5

B6

B7

B9
B10
C5
C7
C8
C9
C10

B8
C6

PT20A

VCCIO1

PT28B
PT20B
PT28A

GNDIO1

PT8A
PT7A
PT7B
PT9B

PT15A
PT15B
PT17A
PT18A
PT19B

PT8B

VCCIO0_1

PT14A

VCCIO0_2

PT17B
PT19A

PT9A
PT14B
PT16A
PT16B
PT18B

GNDIO0_1
GNDIO0_2

L8
GLF2012-100K

C33

0.1uF

TP12

R30 100

R25 10K

C65

10uF/6.3V

JTAG

LFXP2-5E-5MN132C

U5-6

K12

K13
K14
L12

L13

VCCJ

TDO
TCK
TMS

TDI

R22 10K

R38

10K

R29 0

R24 10K

TP13

C28

0.1uF

R33 100

C66

0.1uF

TP9

C36

0.1uF

C19

10uF/6.3V

C34

0.1uF

TP14

C30

0.1uF

C25

0.1uF

C21
10uF/6.3V

TP10

SUPPLIES

U5-1

LFXP2-5E-5MN132C

B11
C4

C11
J2

J3
J13

J14
M8

N11
P8

A4

K1
K2

P11

J1

B4
M11

VCC1
VCC2

VCCAUX1
VCCAUX2

VCC3
VCC4

VCCAUX3
VCCAUX4

VCC5
VCC6

ULC_VCCPLL

CFG0
TOE

LRC_VCCPLL

GND

ULC_GNDPLL
LRC_GNDPLL

R21 10K

C35

0.1uF

R20 10K

C20
10uF/6.3V

R34 10K

C31

0.1uF

R23 10K
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HiSPi Interface
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APTINA MT9J003 10M CMOS SENSOR BOARD

Title

Size Document Number Rev

Date: Sheet of

CMOS_2.8VACMOS_CLK CMOS_1.8VD

VD
D

N
1

VD
D

N
2

V
A

D
M

3

V
A

D
M

1

V
A

D
M

2

V
D

D
B

1

VO
D

2

VO
D

1

VOD2

V
D

D
B

1

VO
D

1

VDDN1

VDDN2

CMOS_SCLK

CMOS_SDATA

CMOS_RESET

CMOS_CLK

VO
D

3

VOD3

VD
D

N
3

VD
D

N
3

VADM1

VADM2

VADM3

VADM4

VADM5

VDD4

V
A

D
M

5

V
A

D
M

4

LV
D

S
_D

0P

LV
D

S
_D

0N

LV
D

S
_D

1P

LV
D

S
_D

1N

LV
D

S
_D

3P

LV
D

S
_D

3N

LV
D

S
_D

2P

LV
D

S
_D

2N

LV
D

S
_C

K
N

LV
D

S
_C

K
P

EXT_CLK

CMOS_SCLK

CMOS_SDATA

COUT_O1
COUT_O0

YOUT_O0

COUT_O2
COUT_O3

COUT_O7
COUT_O6

COUT_O4
COUT_O5

YOUT_O3
YOUT_O2
YOUT_O1

CMOS_RESET

COUT_O4
COUT_O5

COUT_O0
COUT_O1
COUT_O2
COUT_O3

YOUT_O0
YOUT_O1
YOUT_O2
YOUT_O3

COUT_O6
COUT_O7

VD
D

4

SHON

SHON

EXT_CLK

LVDS_D3P

LVDS_D3N

LVDS_D2P

LVDS_D2N

LVDS_CKN

LVDS_D1P

LVDS_D1N

LVDS_CKP

LVDS_D0P

LVDS_D0N

I2C_SCLK

I2C_SDATA

AFE_D1
AFE_D0

AFE_D3
AFE_D2

AFE_RESET

AFE_PCLK
AFE_VD
AFE_HD

AFE_D7

AFE_D5
AFE_D6

AFE_D4

AFE_D11

AFE_D9
AFE_D10

AFE_D8

COUT_O[0:7] 2

YOUT_O[0:3] 2

FPGA_PCLK
FPGA_VSYNC
FPGA_HSYNC

CMOS_1.8VIOVCC1.8VD

CMOS_2.8VAVCC2.8VAVCC2.8VD CMOS_2.8VPLL

CMOS_1.8VDVCC1.8VD

CMOS_1.8VIO

AGND

AGND

AGND AGND AGND AGND AGND

CMOS_1.8VIO

VCC3.3VDCMOS_1.8VIO
CMOS_1.8VIO

VDD_LVDS_TX

VDD_LVDS_TX

VCC3.3VD

VCC3.3VD

VCC3.3VD

C59

0.1uF

R58
1K

C49

0.1uF

R51 22

R59 22

C46

0.1uF

TP20
SILK = CMOS_1.8VD

1

R74
10K

L7
GLF2012-100K

R60
1K

C57

10uF/6.3V

R52 22

C44

0.1uF

R69 22

U9

PCA9306DCU

1

2

3

4

8

7

6

5

GND

Vref1

SCL1

SDA1

EN

Vref2

SCL2

SDA2

C48

10uF/6.3V

R42
NC

R61 22

C43

0.1uF

C40

0.1uF

U7

TPS76201DBV

1

2

5

43

IN

GND

OUT

FBEN

C62 0.1uF

OSC1

10MHz/1.8V/3225

1

2 3

4EN

GND OUT

VCC

R53
1K(OPEN)

C51

0.1uF

R63 22

C64

0.1uF

Q1
DTC144EUAT106

B

E
C

R54
NC

C52

0.1uF

C50

0.1uF

C63 0.1uF

C61

0.1uF

R62 22

C42

0.1uF

R43
15K

L4
GLF2012-100K

R64 22

R70 22

R44
15K

R48 8.2K

C37

10uF/6.3V

C45

0.1uF

R49
10K

C39

0.1uF

R45 100K

C54

0.1uF
R41
10K

R65 22

R67 22

L6
GLF2012-100K

TP19
SILK = CMOS_2.8VA

1

U8

MT9J003I12STCV( iLCC package )

123456 48 47 46 45 44 43

42

41

40

39

38

37

36

35

34

33

32

31

302928272625242322212019

18

17

16

15

14

13

12

11

10

9

8

7

S
LV

S
C

_N

S
LV

S
1_

P

S
LV

S
1_

N

S
LV

S
0_

P

S
LV

S
0_

N

V
D

D
_S

LV
S

_T
X

S
LV

S
C

_P

S
LV

S
2_

N

S
LV

S
2_

P

S
LV

S
3_

N

S
LV

S
3_

P

G
N

D

AGND

VAA

NC

NC

VAA

PIXGND

VAA_PIX

VAA_PIX

NC

NC

VAA

AGND

V
P

P

V
D

D
_P

LL

G
N

D

FL
A

S
H

S
H

U
TT

E
R

G
PI

3

G
PI

2

G
PI

1

G
PI

0

V
D

D
_I

O

G
N

D

V
D

D

RESET_BAR

TEST

SCLK

SDATA

VDD_IO

GND

VDD

EXTCLK

VDD

GND

VDD_IO

VDD_SLVS

R40 100K

C58

10uF/6.3V

R56
1K

L5
GLF2012-100K

R50 22

C41

0.1uF

R55 22

C47

10uF/6.3V

R46

22

C53

0.1uF

R57
1K

TP18
SILK = CMOS_CLK

1

R47 10K

R66 22

C56

0.1uF

R68 22

C38

10uF/6.3V

D2

1SS355

12


