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X_BAYER_CLK

X_CAP0_D5

X_BAYER_D4X_BAYER_D5

X_BAYER_D10

X_BAYER_D6

X_CAP0_D7

X_BAYER_D7

X_CAP0_D1

X_BAYER_D11

X_CAP0_D6

X_BAYER_HS
X_CAP_CLKOUT

X_BAYER_D8

8-bit CMOS Sensor

CMOS_DATA[4..11]

Data4:LSB

Data11:MSB

X_BAYER_D9

GPIO1_24

X_CAP0_CLK

GPIO1_27

X_CAP0_D3

GPIO1_25

X_CAP0_D4

GPIO1_26

Bayer 10 
IO power

MIPI/
Sub-LVDS
+BT656

Bayer 8 MIPI/
Sub-LVDS

Bayer 12 
IO power

BT1120 16 BT601 16

trace width vs space = 1 : 3

Closed to GM8136S
ground shielding

MAX:27MHz OUT

ground shielding

CAP1 IN(CMOS output)

Closed to J4

trace width vs space = 1 : 3

Closed to J4

D3

D4 D0

D8

D1

D7

D7D9D11

D5

D6

D5

D6

D8

D3D5

D4

D6

D7

D4

D9

D10

D2

D2

DN0

Y3

Y1

Y5

CKP

CKN

Y2

Y3

Y6

Y5

CKN

DN1 DN1

Y4

Y6

Y2

Y0

DP1Y4

DP0DP0

Y1

CKP

DP1

Y0

Y7Y7

DN0

CLKCLK CLKCLK CLKBayer_CLK

Bayer_HS HSHSHS HS

VSVS VSVSBayer_VS

BT656
+BT656

MAX:108MHz IN

DN0
DP0

CKN
CKP

DN1
DP1

MIPI Traces

Differential Trace Impedance 100 ohms

Trace Width 5mil

Trace Space 8mil

Bayer_D4

Bayer_D5

Bayer_D6

Bayer_D7

Bayer_D8

Bayer_D9

Bayer_D10

Bayer_D11

D656_0_CLK

C4

D2

CAP0_D2

C3

D1

C4

C1

D656_0_6

D656_0_1

D656_0_5

D656_0_3

C2

C6

CAP0_D1

D0

C3

CAP0_D6

D1

D656_0_4

D0

C1

CAP0_D5

D656_0_CLK

CAP0_D3

C5

D3

C5

C2

C7CAP0_D7 D656_0_7

CAP0_D4

C7

C0CAP0_D0 C0 D656_0_0

C6

D656_0_2

3.3/2.8/1.8V 3.3/2.8/1.8V

Lens/ I2S Connector

GPIO0_5

D656_1_CLK

D656_0_1

D656_0_6

D656_0_2

D656_0_7

D656_0_0

D656_0_5

D656_0_4

D656_0_3

D656_1_1

D656_1_6

D656_1_2

D656_1_7

D656_1_0

D656_1_5

D656_1_4

D656_1_3

SPI_TXD

SPI

I2C_SCLCAP0_D3 SPI_FS

SPI_SCLK

SPI_RXDI2C_SDACAP0_D2

I2C

CAP0_D0

CAP0_D1

X_CAP0_D3 X_CAP0_D2

Series sensor input

X_CAP0_D0

X_CAP_CLKOUT

X_CAP0_D1

DN0 DP0
CKN CKP
DN1 DP1

Parallel sensor input

3.3/2.8/1.8V

GM8136S LQFP128 EVB 1V0
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I2C_SCL

GPIO0_15

BAYER_D7

GPIO0_16

BAYER_D3

BAYER_D6

GPIO0_9
BAYER_D2

BAYER_D0

X_I2S1_FS

BAYER_CLKOUT

BAYER_D5

BAYER_D8

GPIO0_14

BAYER_D9
BAYER_D11

BAYER_D1

BAYER_D10

X_I2S1_SCLK

BAYER_CLK

I2C_SDA

BAYER_VS

X_I2S1_RXD

BAYER_HS

GPIO0_17

BAYER_D4

X_I2S1_TXD
X_CAP_RST

X_BAYER_D11

BAYER_D8

BAYER_D3

BAYER_HS

BAYER_D10
BAYER_D11

X_BAYER_D5
X_BAYER_D4

X_CAP_CLKOUT

BAYER_D9

X_BAYER_D6

BAYER_D0
BAYER_D1

X_CAP0_D2

X_CAP0_D7

X_CAP0_D3 GPIO0_14

X_BAYER_D9

BAYER_D4

BAYER_D7

X_CAP0_D1
X_CAP0_D0

GPIO0_15

X_BAYER_HS

X_CAP0_D5

GPIO0_16

BAYER_HS

BAYER_D5

BAYER_D6

GPIO0_17

BAYER_D2

X_BAYER_D10

X_BAYER_D7

X_CAP0_D4

X_BAYER_D8

X_CAP0_D6

X_BAYER_CLK BAYER_CLK

X_I2S1_FS

I2C_SDA

X_I2S1_SCLK

I2C_SCL

PWM0

X_I2S1_RXD

PWM1

X_I2S1_TXD

BAYER_CLK

GPIO0_9

BAYER_VSX_BAYER_VS

BAYER_CLKOUT

GPIO0_16
GPIO0_15
GPIO0_17

X_CAP_RST

I2C_SDA

BAYER_CLKOUT
I2C_SCL

GPIO0_14

BAYER_HS BAYER_VS

BAYER_D9
BAYER_D11 BAYER_D10

BAYER_D8

I2C_SDA
I2C_SCL

X_I2S1_FS
X_I2S1_SCLK
X_I2S1_TXD

X_I2S1_RXD

X_CAP_RST

X_BAYER_HS

X_CAP_CLKOUT

X_BAYER_VS
X_BAYER_CLK

X_CAP0_D[0..7]

X_BAYER_D[4..11]

PWM0
PWM1

DGNDDGND

DGND

DGND

DGND

DGND DGND

DGND

3V3

5V

DGND

DGND

DGND

DGND

3V3

DGND DGND

DC_5V

DGND

DGND DGND

5V_SEN

DGND

3V3_SEN

DGNDDGND

DGND

5V_SEN

3V3_SEN

R71 NC(22)

J5

2X15P_2.0F_2L

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30

CB54

0.1uF

J4

2X20P_2.0F

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

R
R

R
R

RP7 22

1
2
3
45

6
7
8

R80 0

R69 22

CT8

47uF,6.3V

R84 NC(0)

C89

10uF

R81 0

TP6

TP_2.54

1

CB53

0.1uF

J15

2X20P_2.0F

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

CB85

0.1uF

R82 0

FB17 120@100MHz

TP7

TP_2.54

1

R79 0

CB84

0.1uF

C46

10uF

C45

NC(22pF)

C47

10uF

CT7

47uF,6.3V
R75 0

C88

10uF

R77 0

FB18 120@100MHz

R85 NC(22)

R70 22

C43

NC(22pF)

C44

NC(22pF)

CB52

0.1uF

R78 0

R73 0

R72 NC(22)

R76 0

R
R

R
R

RP8 22

1
2
3
45

6
7
8

R83 22

CB51

0.1uF

R74 0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Pull down

--

This schematic sets PHY address to 00000b.

Normal mode

PHY address Configuration

TEST mode

LED0    LED3
Link      100Act

Pull high

Reset

option

LED mode1CRS

COL/RMII MII modeRMII mode

LED mode0

RX_DV

Setting

TEST

MDI_TP/MDI_TN, MDI_RP, MDI_RN

5mils

TXOP/RXOP5mils

TXOP/RXON

≧20mils

Differential Trace Impedance 100 ohms

8mils

≧20mils

Function

Differential 100 ohm

No Link

LED0: Link
NET_Link

Link

LED3: Active

1

0

GM8136S LQFP128 EVB 1V0
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T
X

_
E

N

LED3
MDI_TN

T
E

S
T

MDI_RN

TXD0

LED0/PHYAD0

R
X

_
D

V

RX_DV

MDI_RP

R
X

D
1

LED0/PHYAD0

R
X

_
E

R

X
1
_
IN

P
U

T

R
X

D
0

REGOUT

RMII_CLK_50M
AVDD33

M
D

C

T
X

D
1

X_RMII_RST

C
R

S

M
D

IO

RESET_N

X
2
_
O

U
T

P
U

T
C

O
L
/R

M
II

MDI_TP

TEST

LED3

CRS
COL/RMII

X_RMII_CKO RMII_CLK_REF RMII_CLK_50M

RESET_N

TX-

RX-
RX+

MDI_RN

MDI_TP

RX+

TX+

MDI_RP

TX+

MDI_TN
TX-

LED0/PHYAD0

RX-

LED3

RX_DV

X_RMII_MDC

X_RMII_RXDV

LED0/PHYAD0

RXD1

TXD0

TX_EN

X_RMII_RXER

TXD1

X_RMII_RXD1

X_RMII_MDIO

RX_ER

X_RMII_RXD0

MDIO

X_RMII_PHYLINK

X_RMII_TXEN

MDC

X_RMII_TXD1
X_RMII_TXD0

RXD0

X_RMII_MDIO

X_RMII_TXEN

X_RMII_RXDV

X_RMII_CKO
X_RMII_RST

X_RMII_RXER

X_RMII_PHYLINK

X_RMII_RXD[0..1]

X_RMII_MDC

X_RMII_TXD[0..1]

DGND

3V3

DGNDDGND

DGND

DGND

DGND

DGND

3V3

DGND

3V3

3V3

DGND

DGND

DGND

DGND DGNDDGND
DGND

R62 0

R63 4.7K

R57 510

R46 0

TP5

1

R47 510

R44 33

R54 0

CB45 0.1uF

R60
75

R61
75

R67 10K

R58
75

CB46

0.1uF

R48 0

R68 10K

R42 4.7K

TP4

1

C42

10uF

CB48 0.1uF

R65 10K

R51 0

R45 0

R43 6.2K

R53 0

C41

10pF

R66 10K

R52
0

U10

TS8121C

1
2
3
4
5
6
7
8 9

11
10
12
13
15
14
16POP

CTI
PON
NC1
NC2
PIP
CR1
PIN RX-

RX+
CR2
NC4
NC3
CT2
TX-
TX+

CB50

0.1uF

R56 0

IP101GR

U9

IP101GR

1 2 3 4 5 6 7 8

9
10
11
12
13
14
15
16

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

25
26
27
28
29
30
31
32

33

T
X

E
R

/F
X

S
D

X
1

X
2

C
O

L
/R

M
II

T
X

E
N

T
X

D
3

T
X

D
2

T
X

D
1

TXD0
TXCLK/50M_CLKI

LED0/PHY_AD0
LED3

DVDD33_IO
RX_CLK/50M_O

RXD3
RXD2

R
X

D
1

R
X

D
0

R
X

D
V

/T
P

N
_
F

IB
E

R
C

R
S

/L
E

D
M

O
D

R
X

E
R

/I
N

T
R

_
3
2

M
D

C
M

D
IO

T
E

S
T

_
O

N

ISET
MDI_RN
MDI_RP
REGOUT
MDI_TN
MDI_TP
AVDD33
RESET_N

E-PAD

R64 4.7K

R55 0

C40 10uF

R49 0

J3

RJ45

1
2
3

4
5

6

7
8

11
12

9
10

13

14

TX+
TX-
RX+

NC
NC

RX-

NC
NC

LEDY-
LEDY+

LEDG-
LEDG+

PGND

PGND

R59
75

CB49 0.1uF

R50 0

CB47

0.1uF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ICE

UART 0 (Debug console) UART 2 or RS485

GND

TX

RX

+3V3

/RE、、、、DE

+3V3

SAR ADC

ADC1

GND
ADC0

RXD

+3V3

GND

TXD

Closed to
J11

Closed to J12

Closed to J10

IR
Remote control

Closed to IR

GPIO0_0

GPIO0_1

GPIO0_2

GPIO0_3

IR

GM8136S LQFP128 EVB 1V0
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X_UART2_RX
X_UART2_TX

PWM0

X_ICE_TCK
X_ICE_RTCK
X_ICE_TDO

X_ICE_TRSTn

X_UART0_RX

X_UART0_TX

X_ADC_AIN0
X_ADC_AIN1

X_ICE_TCK

X_ICE_TDO
IRDA

X_ICE_TRSTn

X_ICE_TMS

X_ADC_AIN0

IRDA
X_ICE_TMS
X_ICE_TDI

X_UART0_TX

X_ICE_TDO

X_ICE_TRSTn

X_ICE_TCK
X_ICE_TMS
X_ICE_TDI

X_UART0_RX

X_UART2_RX
X_UART2_TX

X_ADC_AIN1
X_ADC_AIN0

PWM0

DGND

3V3

DGNDDGND DGND DGND

3V3

DGND

DGND

3V3

DGND

DGND DGND

DGND

3V3

DGNDDGNDDGND

3V3

DGNDDGND

DGND

DGND

DGNDDGND

3V3

DGND DGND

DGND

DGND

3V3

VCC

OUT

GND

U15

IRM3638T,3.3V3

1

2

R143

12K

R125 22
R127 22

J10

1X5P_2.54M

1
2
3
4
5

R144

20K

CB72

0.1uF

R131

10K

R140

3K

R135

NC(10K)

PB8

KEY8

1
2

R124 22

R130
4.7K

R136

1K

PB3

KEY3

1
2

PB7

KEY7

1
2

CB76

0.1uF

R145

33K

O
N

1

2

3

4

SW6

SW_SMD

1
2
3
4 5

6
7
8

PB5

KEY5

1
2

PB2

KEY2

1
2

R129
100

R126 22

C66

22pF

R128 22
C63

22pF

C72

10nF

R142

8.2K

J12

1X4P_2.54M

1
2
3
4

PB4

KEY4

1
2

R138

NC(4.7K)

C67

22pF

CB73

0.1uF

R133

10K

R137

4.7K

R146

75K

J9

1X4P_2.54M

1
2
3
4

CB74

0.1uF

PB6

KEY6

1
2

R147

10K

C64

22pF

C69

10uF

PB1

KEY1

1
2

C71

10nF

R132

10K
J11

2X10P_1.27M

1
3
5
7
9

11
13
15
17
19

2
4
6
8
10
12
14
16
18
20

R134

10K

CB75

0.1uF

C65

22pF

C68

1uF

R139

1.2K

R141

5.1K
C70

10nF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

≧8mils

Audio

DMICGround shieldingLMIC IN

GND

16mils

Closed to GM8136S

≧8mils

8mils

≧8mils

8mils

Audio

8mils

8mils

≧8mils

Audio

8mils

L

GND

Closed to MIC

GND

8mils

GND

8mils

Ground shielding

Speaker OUT

GM8136S LQFP128 EVB 1V0
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X_ICE_TDO

DMIC_C
X_ICE_TDI

DMIC_D

X_MICINLLINE

X_SPKOUTP

X_SPKOUTN

X_SPKOUTN

X_SPKOUTP

X_SPKOUTN
X_SPKOUTP

X_MICIN
X_ICE_TDI

X_ICE_TDO

DGND

DGNDDGND

3V3

3V3

DGND

DGND

3V3_LMIC

DGND

DGND

DGND

C50 1uF

FB20 FB/0805

C98 NC(1uF/16V)

R86 4.7K

FB19 FB/0805

R
1
7
2

4
7
K

CB56 0.1uF

O
N

1

2

SW5

SW_SMD

1
2 3

4

R169 100

R170 100

C48

1uF

C99 NC(1uF/16V)

CW13

0.01uF

J16

STEREO PHONEJACK

1
2
3
4
5

R88 0

R
1
7
1

4
7
K

CB55 0.1uF

U11

ZTS6032

1

2

3 4

5

6GND

SEL

NC CLK

DATA

VDDC49

10uF

R87

2.2K

MIC1

MIC-EM5BPS

J6

1X2P_1.27M

1
2

C51

NC(220pF)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Please refer design guide for differential
pairs and ESD diodes layout

Impedance Control = 100ohm

Different Trace Width = 5 mil

Seperate = 8 mil

Gap = 20 mil

HDMI  Out

AVCC = max 17mA

PVCC1 = max 4.6mA

OVDD = max 0.47mA

IVDD = max 48.6mA

I2C ADDR = 0x98

B3

G1

B0

G0

B6

R3

C

Y

B4

R0

G5

R

B1

B

R2

R1

G4

R4

R6

G3

B2

G6

R7

G7

G2 G

R5

B5

B7

Closed to J7

8mils

DAC_IOUTA/CVBS_OUT

GND

8mils

>8mils

>8mils

GND

8mils

CVBS Out

C

Video Out Connector
BT.656/BT.1120/RGB565

Y

C

Y

B

G

R

BT.1120 pinmux

RGB565 pinmux

GM8136S LQFP128 EVB 1V0
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TX1M TXCM

TX2P

HDMI_DSDA
HDMI_DSCL

TXCM

TX2P

5V_HDMI

TX0M

TXCP

TX2M

TX1P

TXCP

TX1P

TX2M

TX1P

TXCP

TX2M

TX0P

TX0P

HDMI_HPD

TX2P

TX1M

TX0M

TXCM

Con1_Pin14

TX1M

TX0M

TX0P

HDMI_DSDA

HDMI_CEC

HDMI_HPD

HDMI_DSCL

TX1M

I2C_SDA

REXT

HDMI_DSCLDDC_SCL

TX1P

I2C_SCL

HDMI_TX_INTn

SPDIF

TXCM

HDMI_DSDA

TX2P

TX0M
TX0P

TXCP

DDC_SDA

TV_CLK

HDMI_HPD

TX2M

PCADR

HDMI_D19

HDMI_D6
HDMI_D7

HDMI_D14
HDMI_D15

HDMI_D18

HDMI_D16

HDMI_D12

HDMI_D23

HDMI_D21

HDMI_D9

HDMI_D11

HDMI_D17

HDMI_D8

HDMI_D20

HDMI_D3

HDMI_D22

HDMI_D13

HDMI_D5

HDMI_D10

HDMI_D4

LC_VS
LC_HS

SSP1_SCLK
SSP1_FS
SSP1_TXD

X_TVE_IOUTA

SSP1_FS

SSP1_RXD
SSP1_TXD

SSP1_SCLK

LC_HS

I2C_SDA

TV_DAT5

A_FS

LC_VS

A_TXD

TV_DAT0

SSP1_TXD

A_RXD

TV_CLK

TV_DAT11

TV_DAT8

TV_DAT2

TV_DAT7
A_SCLK

TV_DAT4

TV_DAT10

SSP1_FS
TV_DAT6

TV_DAT3

TV_DAT9

SSP1_RXD

SSP1_SCLK

TV_DAT14

TV_DAT12 TV_RESET
TV_DAT13

I2C_SCL

TV_DAT1

TV_DAT15

TV_DAT9 HDMI_D9

X_RMII_RXER

LC_DAT9 HDMI_D14
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