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05.USB OTG2.0&RTC

07.NAND Flash

08.GPIO&POWER-IN

03.SYSTEM POWER DIAGRAM

01. INDEX

04.DC-IN & SYSTEM POWER

02.Block Diagram

09.HDMI OUT

06.DDRIII

NOTES:
1.I2C0, I2C1 only used for the regular power supply module ;
2.UART1 only use for debugging;
3.The IO be defauled as input port, please note that the pull-up port can not be set to pull-down function;
the drop-down port can not be set to pull-up function;
4.The default status of GPIO please reference RK2918 IO list from ROCKCHIP;

10.RMII_Ethernet

11.USB WIFI&2.4G Remote
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DDRIII POWER

1.5V

VDD CORE

VCC IO

 USB2.5V VCCPLL ADC_VCCA

USB
SiI9022A/24A  
3.3V 

1.2V PLL  USB_VDD

SiI9022A/24A 1.2V

1:Default startup voltage：1.26V，+/- 0.03V

2:PWM regulator range：0.95V～1.40V，+/- 3%

3:Response time:2.5mS

4:PWM Frequency：>1MHz

6:PWM and VDD Relational expression：
  VDD=1.40-0.47×D ，
  D :  PWM duty cycle。

5:Resistance Accuracy :1%

Note:
The feedback trace must be
connected to the power pin
of RK2908.

DC 12V/2A IN

0.8V

5V

POWER CONTROL

VDD_FB

PWM2 VDD_FB

PWR_EN

KEY_RESET
RESET

PWR_EN

PWR_KEY

PWR_ON

RESET
KEY_RESET

PWR_KEY
PWR_ON

VDD

VCCDR

VCC

VCC25VB

VCCA33VB

VCC

VB

VB

VB

VCCVCC

VDD12

VCCA33
HDMI_1.2V

VDD

DC12V

VB
VIN

VIN

VCC

VBUS

VIN

VCC

VB

PWM28

RESET 5,7,8
KEY_RESET 5

PWR_KEY 8
PWR_ON 8
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USB OTG  2.0 Device

USB HOST

USB OTG

RK2908-D

RTC

Reset valve voltage：2.7V

RESET

USB OTG HUB

HOST And Device Switch

USB_INT为为，USB插插

HOST20_DM
HOST20_DP

OTG_DRV

KEY_RESET

KEY_RESET

HOST20_DM
HOST20_DP

OTG_DRV

OTG_DM
OTG_DP

USB_DET

HOST11_DM
HOST11_DP

HOST20_DRV

RESET

HOST11_DM
HOST11_DP

I2C0_SDA

I2C0_SCL
I2C0_SDA

I2C0_SCL

RESET

RESET

RTC_INT
RTC_CLKOUT

RTC_CLKOUT

RTC_INT

USB_DET

OTG_DP
OTG_DM

OTG_HOST-PWR

OTG_HOST-PWR
VB

VCC

VCC

VBUS

OTG_HOST-PWR

VCC

KEY_RESET 4

HOST11_DM 13
HOST11_DP 13

I2C0_SCL 8,10
I2C0_SDA 8,10

RESET 4,7,8

RTC_INT 8
RTC_CLKOUT 13
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DDR3 

Note:
These termination resistors must be placed 
in the middle of trace, and the termination
resistor of CLK must be placed in the
bifurcation point.

DDR3 POWER FILTER

CLOSE TO DDR3

RK2908-L

CLOSE TO RK2918
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GPIO0_A[1]
F3GPIO0_A[0]
A1

GPIO0_A[2]
B2

GPIO0_A[4]
C4GPIO0_A[3]
F4

GPIO4_A[3]
C3

GPIO4_A[1]
B1

GPIO4_A[2]
K6

GPIO4_A[4]
J5

GPIO5_D[2]/PWM1/UART1_SIR_IN
G9

GPIO6_C[2]
A15

GPIO6_C[6]
B14

GPIO6_C[0]
B15

GPIO4_D[0]
C13

GPIO6_C[3]
J16

GPIO6_C[5]
H13

GPIO4_D[1]
F13

GPIO6_C[1]
H15

SARADC_AIN[1]
Y18

SARADC_AIN[2]
AC22

SARADC_AIN[0]
AB22

SARADC_AIN[3]
AA18

GPIO4_D[4]
D13

GPIO4_D[5]
E13

GPIO6_C[4]
D16

GPIO4_D[2]
C14

GPIO4_D[3]
G13

GPIO6_C[7]
E15

EFUSE_VQPS
T23

GPIO2_A[3]/SDMMC0_WRITE_PRT/PWM2/UART1_SIR_OUT
F12

GPIO6_A[7]
D6

GPIO6_D[0]
C16

GPIO6_D[3]
N17

GPIO1_B[5]/PWM0
E12

GPIO6_B[5]
A10

GPIO6_D[1]
H16

GPIO6_D[2]
C15

GPIO6_B[7]
C11

GPIO5_D[7]
G16

GPIO6_B[0]
B4

GPIO5_A[1]
B3

GPIO5_A[2]
F2

GPIO6_B[3]
E2

RECOVER
B21

R113

4K7

C172

104

C157

104

C158

104

C182

104

ED43 ESD9B5V

R117

NC

C153

104

C151

101

C165

104

C168

104

R116

4K7

C154

104

C160

104

C184

105

C173

106

C169

104

RECOVER
SW5

1
1

3
3 2

2

4
4

R106
10K

C179

106

C176

104

R105 4K7

C164

104

C171

104

ED15
ESD9B5VL

L6

BLM18PG181SN1

C188

104

ED16
ESD9B5VL

C185

104

C177

104

POWER  Module

U1K

RK2908

AVDD_DPLL
G4

AHVDD_APLL
F6

DVDD_PLL
G6

AVSS_PLL
G5

AHVSS_APLL
F7DVSS_PLL
G7

VDDIO_DDR0
K8

VDDIO_DDR1
M8

VDDIO_DDR2
N7

VDDIO_DDR3
P8

VDDIO_DDR4
R7

VDDIO_DDR5
T8

VDDIO0
J4

VDDCORE0
H10

VDDIO_LCD0
U11

VDDIO_LCD1
U12

VDDIO_VIP
AB16

VDDIO1
U16

VDDIO_FLASH0
AB19

VDDIO2
K22

VDDIO3
C20

VDDIO4
H14

VDDIO5
J6

VDDA25_SARADC
W19

HOST20_VSSA
W23

HOST_VDD25
Y24

HOST20_DVDD
V23

HOST20_VSSAC
U23

HOST20_DVSS
V24

HOST20_VDD33
Y23

OTG_DVDD
AA23

OTG_VSSA
W22

OTG_VDD25
AC20

OTG_VSSAC
AB23

OTG_DVSS
AA22

OTG_VDD33
Y22

VDDIO_DDR6
U9

VDDCORE1
H11

VDDCORE2
H12

VDDCORE3
J9

VDDCORE4
J12

VDDCORE5
J13

VDDCORE6
M9

VDDCORE7
M16

VDDCORE8
N16

VDDCORE9
T12

VDDCORE10
T13

VDDCORE11
T16

VDDIO_DDR7
V10

GND1
K7

GND2
K10

GND3
K11

GND4
K12

GND5
K13

GND6
K14

GND7
K15

GND8
L8

GND9
L10

GND10
L11

GND11
L12

GND12
L13

GND13
L14

GND14
L15

GND15
M10

GND16
M11

GND17
M12

GND18
M13

GND19
M14

GND20
M15

GND21
N8

GND22
N9

GND23
N10

GND24
N11

GND25
N12

GND26
N13

GND27
N14

GND28
N15GND29
P10GND30
P11GND31
P12GND32
P13GND33
P14GND34
P15GND35
R8GND36
R10GND37
R11GND38
R12GND39
R13GND40
R14GND41
R15GND42
T9GND43
U8GND44
U10

GND0
G3

C152

226

Q9

WNM2016/SI2302

3

1

2

T36

C178

226

L7

BLM18PG181SN1

C187

104

C163

104

C189

104

C150

104

C170

104

C156

106

R108

4K7

C174

104

C162

104

C159

104

I2S/I2C/UART/SPI  Module

I2S0

I2S1

I2C0

I2C1

I2C2

I2C3

SPI0

SPI1

UART0

UART1

UART2

UART3

SPDIF_TX

U1I

RK2908

GPIO2_D[4]/I2S0_SDO0/MII_RXD2
G24

GPIO2_D[7]/I2S0_SDO3/MII_TXD3
K20

GPIO2_D[0]/I2S0_CLK/MII_RX_CLKIN
G22

GPIO4_D[6]/I2S0_LRCK_TX0
E23

GPIO2_D[1]/I2S0_SCLK/MII_CRS
J18

GPIO2_D[2]/I2S0_LRCK_RX/MII_TX_ERR
F22

GPIO2_D[5]/I2S0_SDO1/MII_RXD3
K18

GPIO2_D[6]/I2S0_SDO2/MII_TXD2
F23

GPIO4_D[7]/I2S0_LRCK_TX1
J19

GPIO2_D[3]/I2S0_SDI/MII_COL
K19

GPIO3_A[5]/I2S1_LRCK_TX
F9

GPIO3_A[4]/I2S1_SDO
A8

GPIO3_A[3]/I2S1_SDI
J8

GPIO3_A[1]/I2S1_SCLK
C10

GPIO3_A[2]/I2S1_LRCK_RX
B9

GPIO3_A[0]/I2S1_CLK
F10

GPIO2_B[6]/I2C0_SDA
A11

GPIO2_B[7]/I2C0_SCL
H9

GPIO1_A[6]/I2C1_SDA
A14

GPIO1_A[7]/I2C1_SCL
G15

GPIO5_D[3]/I2C2_SDA
B11

GPIO5_D[4]/I2C2_SCL
G12

GPIO2_B[4]/UART3_CTS_N/I2C3_SDA
C6

GPIO2_B[5]/UART3_RTS_N/I2C3_SCL
C2

GPIO1_B[7]/UART0_SOUT
J7

GPIO1_B[6]/UART0_SIN
A7

GPIO2_A[4]/UART1_SIN
D10GPIO2_A[5]/UART1_SOUT
G10

GPIO2_A[7]/UART2_RTS_N
E9

GPIO2_A[6]/UART2_CTS_N
C9

GPIO2_B[0]/UART2_SIN
B8GPIO2_B[1]/UART2_SOUT
D7

GPIO2_B[3]/UART3_SOUT
H8

GPIO2_B[2]/UART3_SIN
C7

GPIO1_C[0]/UART0_CTS_N/SDMMC1_DETECT_N
B7

GPIO1_C[1]/UART0_RTS_N/SDMMC1_WRITE_PRT
D3

GPIO2_C[0]/SPI0_CLK
E18

GPIO2_C[3]/SPI0_RXD
C19

GPIO2_C[1]/SPI0_CSN0
F16

GPIO2_C[2]/SPI0_TXD
B18

GPIO2_C[5]/SPI1_CSN0
C18

GPIO2_C[6]/SPI1_TXD
D18GPIO2_C[7]/SPI1_RXD
A18

GPIO2_C[4]/SPI1_CLK
K17

GPIO1_A[3]/EMMC_DETECT_N/SPI1_CSN1
D12

GPIO1_A[4]/EMMC_WRITE_PRT/SPI0_CSN1
D15

GPIO4_A[7]/SPDIF_TX
E16

C166

226

T35

R109

4K7

U1C

RK2908

GPIO3_D(2)/HOST_CSN
B17

GPIO3_D[1]/SMC_ADDR[19]/HOST_ADDR1
A20

GPIO3_C[2]/SMC_ADDR[13]/HOST_DATA[13]
A21

GPIO3_A[7]/SMC_ADDR[15]/HOST_DATA[15]
B20

GPIO3_C[6]/SMC_ADDR[16]/HOST_DATA[16]
F18

GPIO3_D[0]/SMC_ADDR[18]/HOST_ADDR0
F19

GPIO3_C[5]/SMC_ADDR[12]/HOST_DATA[12]
H17

GPIO3_A[6]/SMC_ADDR[14]/HOST_DATA[14]
J17

GPIO3_D[3]/HOST_RDN
M17

GPIO3_C[3]/SMC_ADDR[10]/HOST_DATA[10]
D19

GPIO3_C[7]/SMC_ADDR[17]/HOST_DATA[17]
B19

GPIO3_D(4)/HOST_WRN
B16

T37

C175

104
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RK2908-A

HDMI DDC

HDMI OUT

SIL9022A/24A  POWER

HDMI DDC lines needs
Vh = 4.8V and C < 50pF (C = Coss + Ct)

SIL9022A/24A

Ct :2.9pF

I2C Address select:
CI2CA = LOW‘0x72’(Defult)
CI2CA = HIGH‘0x76’

I2C1_SCL

I2S0_SDO1 HDMI_I2S_SD1

TX_2-

TX_0-

TX_C-

TX_C+

TX_1+

TX_1-

TX_C-

TX_2+

DDC_SCL

DDC_SDADDC_SDA

TX_2-

TX_0-

TX_0+

TX_1+

I2S0_SDO2 HDMI_I2S_SD2

HPD

TX_1-

TX_2+

TX_0+

TX_C+

HDMI_I2S_MCLK
HDMI_I2S_LRCK

HDMI_INT

HDMI_DE

HDMI_HSYNC

HDMI_D3
HDMI_D2
HDMI_D1
HDMI_D0

HDMI_DSCK

DDC_SDA

DDC_SCL

HDMI_VSYNC

HPD

HDMI_RST

I2S0_SDO3 HDMI_I2S_SD3

I2S0_CLK
HDMI_I2S_MCLK

HDMI_I2S_LRCK
HDMI_I2S_BCLK

TX_2-

HDMI_I2S_SD0

TX_C-

TX_1+

TX_1-

TX_0-

TX_0+

TX_2+

TX_C+

I2S0_SCLK

I2C1_SDA
I2C1_SCL

HDMI_D23
HDMI_D22
HDMI_D21
HDMI_D20

HDMI_D15
HDMI_D14
HDMI_D13
HDMI_D12
HDMI_D11
HDMI_D10
HDMI_D9
HDMI_D8

TX_0- TX_C+
TX_0+

HDMI_D19
HDMI_D18
HDMI_D17
HDMI_D16

HDMI_D7
HDMI_D6
HDMI_D5
HDMI_D4

TX_C-

TX_2-
TX_2+

HPD

DDC_SDADDC_SCL

TX_1+
TX_1-

HDMI_RSTN

HDMI_DSCK
HDMI_DSDA

HDMI_CSDA

I2S0_SDO0

HDMI_CSDA
HDMI_CSCL

HPD

HDMI_D18
HDMI_D17
HDMI_D16

HDMI_D15
HDMI_D14
HDMI_D13
HDMI_D12

HDMI_D11
HDMI_D10
HDMI_D9

HDMI_D8

HDMI_D7
HDMI_D6

LCDC_D5
LCDC_D4

LCDC_D12

LCDC_D15

LCDC_D11

LCDC_D9

LCDC_D23

LCDC_D10

LCDC_D22
LCDC_D21
LCDC_D20

LCDC_D3
LCDC_D2
LCDC_D1

LCDC_CLK

LCDC_VSYNC

LCDC_D14

LCDC_D19

LCDC_HSYNC

LCDC_D18

LCDC_D13

LCDC_D17

LCDC_D7
LCDC_D6

LCDC_D8

LCDC_D0

LCDC_D16

LCDC_DE

HDMI_D5
HDMI_D4

HDMI_D3

HDMI_INT

HDMI_D2
HDMI_D1

HDMI_CLK

HDMI_D0

HDMI_DE

HDMI_HSYNC
HDMI_VSYNC

HDMI_D23
HDMI_D22
HDMI_D21
HDMI_D20

HDMI_D19

DDC_SCL

LCDC_D5
LCDC_D4

LCDC_D12

LCDC_D15

LCDC_D11

LCDC_D9

LCDC_D23

LCDC_D10

LCDC_D22
LCDC_D21
LCDC_D20

LCDC_D3
LCDC_D2
LCDC_D1

LCDC_CLK

LCDC_VSYNC

LCDC_D14

LCDC_D19

LCDC_HSYNC

LCDC_D18

LCDC_D13

LCDC_D17

LCDC_D7
LCDC_D6

LCDC_D8

LCDC_D0

LCDC_D16

LCDC_DE

HDMI_CLK

I2C1_SDA

HDMI_I2S_SD1
HDMI_I2S_SD2
HDMI_I2S_SD3

I2S0_LRCK_TX0

I2S0_SDO0
I2S0_SDO1

I2S0_SCLK
I2S0_LRCK_TX0

I2S0_CLK

HDMI_RSTN

HDMI_RST

HDMI_DSDA

HDMI_I2S_BCLK
HDMI_I2S_SD0

I2S0_SDO2

HDMI_CSCL

I2S0_SDO3

AVCC12_HDMI

VCC_HDMI

VB

VB

CVCC12_HDMI

CVCC12_HDMI

VCC_HDMI

VCC_HDMI

VCC_HDMI

VCCA33

VCC_HDMI

HDMI_1.2V

VB

VCC_HDMI

VCC_HDMI

VCC_HDMI

VB

AVCC12_HDMI

HDMI_RST 8

I2C1_SCL 8,14
I2C1_SDA 8,14

HDMI_INT 7

I2S0_SDO1 8

I2S0_CLK 8,12
I2S0_SCLK 8,12
I2S0_LRCK_TX0 8,12
I2S0_SDO0 8,12

I2S0_SDO2 8
I2S0_SDO3 8

LCDC_D0
LCDC_D112
LCDC_D212
LCDC_D312

LCDC_D412
LCDC_D512
LCDC_D612
LCDC_D712

LCDC_D8

LCDC_D912
LCDC_D1012
LCDC_D1112

LCDC_D1212
LCDC_D1312
LCDC_D1412
LCDC_D1512

LCDC_D16
LCDC_D1712
LCDC_D1812
LCDC_D1912

LCDC_D2012
LCDC_D2112
LCDC_D2212
LCDC_D2312

LCDC_VSYNC12
LCDC_HSYNC12

LCDC_DE

LCDC_CLK12
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L10

BLM18PG181SN1
1 2

C200

104

R167 4.7K

C195

NC/22P

RP5
22R

18
27
36
45

C210

104

Q15
2SK3018

3

1

2

C240

104

U28
RClamp0524J/ESDA6V8UD

IN1
1

IN2
2

IN3
4

IN4
5

OUT4
6

OUT3
7

OUT2
9

OUT1
10

G
N
D

3

G
N
D

8

RP1
22R

18
27
36
45

C192

NC/105

C204

106

R163 22R

C203

104

L9

BLM18PG181SN1
1 2

RP6
22R

18
27
36
45

RP2
22R

18
27
36
45

R122
NC/22K U26

RClamp0524J/ESDA6V8UD

IN1
1

IN2
2

IN3
4

IN4
5

OUT4
6

OUT3
7

OUT2
9

OUT1
10

G
N
D

3

G
N
D

8

C202

104

R152 0R

C191

104

R156 22R
C198

106

R166 NC

R160 33R

C190

106

R165 4K7

R157 22R

C205

104

Q13
2SK3018

3

1

2

U25

SIL9022A/24A

CSCL
1

CSDA
2

IO
V
C
C
1

3

D23
4

C
V
C
C
1
2

5

D22
6 D21
7 D20
8 D19
9 D18
10 D17
11

C
V
C
C
1
2

1
2

D16
13 D15
14 D14
15 D13
16 D12
17 D11
18 D10
19 D9
20

IO
V
C
C
2

2
1

IDCK
22

D8
23 D7
24 D6
25

C
V
C
C
1
2

2
6

D5
27 D4
28 D3
29 D2
30 D1
31 D0
32

DE
33

HSYNC
34

VSYNC
35

SPDIF
36

SD3
37

MCLK
38

SD2
39 SD1
40 SD0
41

C
V
C
C
1
2

4
2

C
G
N
D

4
3

WS
44 SCK
45

IO
V
C
C
3

4
6

C
V
C
C
1
2

4
7

DSDA
48DSCL
49

CEC_D
50

RESET#
51

INT
52

C
V
C
C
1
2

5
3

HPD
54

R
S
V
D
L

5
5

E
X
T
_
S
W
IN
G

5
6

IO
G
N
D

5
7

TXC-
58

TXC+
59

A
V
C
C
1
2

6
0

TX0-
61

TX0+
62

A
G
N
D

6
3

TX1-
64

TX1+
65

A
V
C
C
1
2

6
6

TX2-
67

TX2+
68

IO
_
S
E
L

6
9

V
D
D
Q

7
0

CEC_A
71

CI2CA
72

APADGND
73

R161 33R

R168
0R

R159 33R

L8

BLM18PG181SN1
1 2

C206

104

C208

104

C239

106

R144
4K7

LCDC Module

U1A

RK2908

LCDC_HSYNC/EBC_SDLE
AC11

LCDC_VSYNC/EBC_SDOE
AD11

LCDC_DCLK/EBC_SDCLK
Y12

LCDC_DEN/EBC_GDCLK
V12

LCDC_DATA(23)/EBC_GDRL
V15

LCDC_DATA[22]/EBC_GDSP
AD17

LCDC_DATA[21]/EBC_GDOE
U13

LCDC_DATA[20]/EBC_SDSHR
AB14

LCDC_DATA[19]/EBC_VCOM
AA15

LCDC_DATA[18]/EBC_GDPWR2
AD15

LCDC_DATA[17]/EBC_GDPWR1
W13

LCDC_DATA[16]/EBC_GDPWR0
AC14

LCDC_DATA[15]/EBC_BORDER1
V13

LCDC_DATA[14]/EBC_BORDER0
AB13

LCDC_DATA[13]/EBC_SDCE5
Y13

LCDC_DATA[12]/EBC_SDCE4
AD14

LCDC_DATA[11]/EBC_SDCE3
AA13

LCDC_DATA[10]/EBC_SDCE2
AC13

LCDC_DATA[9]/EBC_SDCE1
W12

LCDC_DATA[8]/EBC_SDCE0
AC12

LCDC_DATA[7]/EBC_SDDO[7]
AA12

LCDC_DATA[6]/EBC_SDDO[6]
AB11

LCDC_DATA[5]/EBC_SDDO[5]
AB12

LCDC_DATA[4]/EBC_SDDO[4]
AA10

LCDC_DATA[3]/EBC_SDDO[3]
W10

LCDC_DATA[1]/EBC_SDDO[1]
Y10LCDC_DATA[2]/EBC_SDDO[2]
AC10

LCDC_DATA[0]/EBC_SDDO[0]
AB10

R150 0R

R158 22R

C199

104

R170 1K

R139 33R
R138 33R

U27
RClamp0524J/ESDA6V8UD

IN1
1

IN2
2

IN3
4

IN4
5

OUT4
6

OUT3
7

OUT2
9

OUT1
10

G
N
D

3

G
N
D

8

R155 22R

R141
4K7

D6

1N5819/DB27308

C209

104

RP3
22R

18
27
36
45

R136 33R

J3

HDMI_A

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19

2
0

2
1

2
2

2
3

C194

NC/22P

C197

NC

R145
1K5

R162 4.7K

R137 33R

C196

NC/22P
R164

4.3K%1

RP4
22R

18
27
36
45

R169

47K

C201

104
R142
1K5

R303
33R
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MAX:54mA

REGOFF=0:Internal +1.2V regulator ON
nINTSEL=1:REF_CLK In Mode

RK2908-G
LAN8720A

EEPROM :Ethernet MAC address

NOTE:
Place 49.9 ohm
 resistors(0805) 
near LAN8720A.

IMPORTANT NOTE:
Below Capacitors  are optional and are
not present on the LAN8720A CEB. These
capacitors are required for operation in an
EMI constrained environment.

Close to LAN8720A

PHYAD0:PHY Address

MODE(0-2):111
ALL capable,Auto-negotiation enabled

MODE1

MODE0

MODE2

LAN8720A POWER

RJ-45

NOTE:
RJ45 PCB Package

NOTE:
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NOTE:
Place 3.3uH inductance near B23.

IR Receiver Carrier:38kHz

WIFI+BT MODULE

Note:According to actual needs,
WM-294 and B23
select one of the circuits.

Note:26MHz Frequency Offset 
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