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Max 2A

 VCC5 V

DCIN
AO_5V 

Mali GPU + EE

DDR_1.5V

Max 2A

VDD_EE

VDDIO_AO3.3V
VCC3.3V

Max 5A

 DC-DC
<BUCK>

 DC-DC
<BUCK>

 DC-DC
<BUCK>

<MOS>
Max 1.5A

Core Voltage
VDDCPU-A

Max 2A DC-DC
<BUCK>

Max 500mA
LDO

Max 500mA
LDO VDDIO_AO18

VCC1.8V

VDDQ_EMMC

Core Voltage
VDDCPU-B

Max 2A DC-DC
<BUCK>

Power On Sequence :

MCU(U12) Usage:
Power ON Sources:
1) Power Key
2) RTC Timer
3) IR Remote
4) WOL Events
5) Expand Board INT
6) DCIN

Please visit http://docs.khadas.com
for further details:
1) KBI(Khadas Bootloader Instructions)
2) EEPROM Usage
3) ADC for Expand Boards Detection
4) STM8S003F3

1V

2V

3V

4V

5V

V

T

PWR_EN

VCC_MCU

DCIN / AO_5V

VDDIO_AO18 / VCC1.8V / VDDQ_EMMC

VDD_EE

VDDCPU_A / VDDCPU_B

DDR4_1.2V

RESET_N

T>0

T1>1ms

T2<=20ms
T4>=40ms

T3>0

Power Tree
 VCC_MCULDO

Max 500mA

Always On

Index:
00  Khadas 
01  Power Timings
P01 POWER
P02 CPU & IR & KEYs
P03 DDR4
P04 EMMC
P05 Ethernet
P06 USB & SDCard
P07 WIFI & BT
P08 HDMI

VDDIO_AO3.3V / VCC_3.3V
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Max: 2A

GPIOAO_3
Value is only for:
  1、 3.3V VDDIO_CPU
  2、 0.6V FB DC-DC

GPIODV_29(PD)

Value is only for:
  1、 3.3V VDDIO_CPU
  2、 0.6V FB DC-DC

R14

Max: 5A

Colse to  DC-DC !

Value is only for:
  1、 3.3V VDDIO_CPU
  2、 0.6V FB DC-DC

0.6V

FB=0.6V FB=0.604V

0R 1.0K 

GPIOCLK_1(PD)

Max: 2A

Max: 2A

Max: 2A

Output Current Limit:
I = 11K / R8

Output Current Limit

Current Limit Resistance 2.8K3.1K3.7K4.4K5.5K11K

1.0A 2.0A 2.5A 3.0A 3.5A 4.0A

SY6874 Features:
Clamping Output Voltage Threshold
Short-circuit Protection
Thermal Shutdown Protection & Auto Recovery

Output Max: 3A@5V
Input: 5-12V

Voltage: 1.8V

t = 0.6ms
EN_H = 1.25V

t = 2.3ms
EN_H = 1.5V

Colse to  DC-DC

Colse to  DC-DC

System Power Sources:
1. USB-C Connector (J9)
2. VIN Header (J8)
3. VIN Pads for Pogo Pin (J16)

For VIM2 Lite model

For VIM2 Lite model

HDMI_5V_EN

AO_5V DDR4_1.2V

VDDIO_AO3.3V

AO_5V VCC3.3V

AO_5V

AO_5V

VDDCPU_A

VDDCPU_A

VDDIO_AO3.3V VCC1.8V

VDDIO_AO3.3V

VDDIO_AO18

VCC5VAO_5V

AO_5V

VDDCPU_B

VDDCPU_B

VDD_EE

AO_5V

VDD_EE

VDDIO_AO3.3V

AO_5V VCC_MCU

VDDIO_AO3.3V

DCIN

DDR4_2.5V

VDDQ_EMMC

VDDIO_AO3.3V
AO_5V

VDDCPU_A

VDDCPU-A_PWM_A

VDDCPU-A_CON

HDMI_5V_EN

HDMIPWR_EN

VDDCPU-B_PWM_F

VDDCPU-B_CON

VDDEE_PWM_D

PWR_EN

PWR_EN

PWR_EN
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C30
22uF
C0805

R29 1M_1%
R0402

C20 0.1uF
C0402

C12
0.1uF
C0402

D1
BAT54C
SOT-23

1
3

2

C40
10uF_16V
C0805

U8
WL2803E18-5

SOT23-5

VIN
1

GND
2

ON/OFF
3

NC
4

VOUT
5

C8
22uF
C0805

C37
4.7uF
C0603

U11
WL2803E25-5

SOT23-5

VIN
1

GND
2

ON/OFF
3

NC
4

VOUT
5

C4
10uF_16V
C0805

C246
10uF_16V

C0805

C13 220pF
C0402

C47
10uF_16V
C0805

C48
4.7uF
C0603

C26
10uF_16V
C0805

R10 124K_1%
R0402

R33
100K_1%
R0402

C46
10uF_16V
C0805

C41 0.1uF
C0402

R13 100K_1%
R0402

R31 100K_1%
R0402

R19
10K
R0402

R23 100K_1%
R0402

C14
0.1uF_16V

C0402

C1
22uF_16V
C0805

U2

SY6874

IN
1

G
N

D
11

OUT
10

IN
2

IN
3 OUT

9

OUT
8

EN
7

VCP
4

SST
6

ILIM
5

R7 10K
R0402

R24
120K_1%
R0402

C23
22uF
C0805

R157
9.31R
R01206

C25
10uF_16V
C0805

R27
10K
R0402

C3
0.22uF
C0402

C5
0.1uF
C0402

U9
SY8120B1ABC

SOT23-6

BS
1

GND
2

FB
3

EN
4

IN
5

LX
6

R9 10K
R0402

R17
10K
R0402

C55
NC/1nF
C0402

C24
22uF
C0805

C50
22uF
C0805

R32
120K_1%
R0402

C16
1nF
C0402

U7
WL2803E18-5

SOT23-5

VIN
1

GND
2

ON/OFF
3

NC
4

VOUT
5

L5
4.7uH_2A_DCR<=70mohm
L5050

21

R18
NC/47K
R0402

R8
3.6K
R0402

U10
SY8120B1ABC

SOT23-6

BS
1

GND
2

FB
3

EN
4

IN
5

LX
6

C44 0.1uF
C0402

R6
100K
R0402

L1

1.0uH_5A_DCR<=15mohm
L5050

21

R21 100K_1%
R0402

C42
22uF
C0805

R4
499R
R0402

C244
0.1uF_16V
C0402

U4
WL2803E33-5

SOT23-5

VIN
1

GND
2

ON/OFF
3

NC
4

VOUT
5

C15
0.1uF
C0402

R154 100K
R0402

J8

VIN

1
1

2
2

3
3

4
4

5
5

6
6

C53 27pF_NPO
C0402

R12 1M_1%
R0402

C9
22uF
C0805

C17
1uF
C0402

C38
4.7uF
C0603

C43
22uF
C0805

C11
22uF
C0805

C28 27pF_NPO
C0402

R20 1M_1%
R0402

C249
0.1uF_16V

C0402

R30 100K_1%
R0402

C31
4.7uF
C0603

C34
1nF
C0402

C18
4.7uF
C0603

L3
4.7uH_2A_DCR<=70mohm
L5050

21

L2
2.2uH_2A_DCR<=30mohm
L5050

21

C32
4.7uF_16V
C0603

R25
22.1K_1%
R0402

C22
10uF_16V
C0805

C27 0.1uF
C0402

R165 NC/0R
R0805

Output Current Limit  Program Table

C247
0.1uF_16V
C0402

C52
4.7uF
C0603

R11 10K
R0402

R16 100K_1%
R0402

R166 NC/0R
R1206

U3
MP8756GD

MP8756_QFN12

P
G

3

VIN
1

P
G

N
D

2

MODE
6

VOUT
5

NC
4 SW

7B
S

T
8

V
C

C
9

A
G

N
D

10

FB
11

EN
12

R2
NC/100K

R0402

C2
10uF_16V
C0805

C36
NC/1nF
C0402

R14
0R
R0402

C10
22uF
C0805

C29
NC/22uF
C0805

C49
NC/22uF
C0805

R156 10K
R0402

R3 499K
R0402

C33 27pF_NPO
C0402

L4
2.2uH_2A_DCR<=30mohm
L5050

21

C19
4.7uF_16V
C0603

R5
47K
R0402

C54
1nF
C0402

R26 100K_1%
R0402

R28
10K
R0402

C7
0.1uF_16V
C0402

C39
10uF_16V
C0805

C45 27pF_NPO
C0402

DS

G

M1

WPM2015
SOT-23

3

1

2

U5
SY8120B1ABC

SOT23-6

BS
1

GND
2

FB
3

EN
4

IN
5

LX
6

U6
SY8120B1ABC

SOT23-6

BS
1

GND
2

FB
3

EN
4

IN
5

LX
6

C21
10uF_16V
C0805

R15
120K_1%
R0402

C35
0.22uF
C0402

R22 47K
R0402

C51
NC/27pF_NPO
C0402

R1 3.3R
R0402
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Close to CPU

RTC Battery Header

Close to CPU

HW_ID

PWR_KEY_DET

EXTC_DPLL

HW_ID

ADC_CH0

R
E

S
E

T
_N

PWR_KEY

PWR_KEY_DET

RTC_INT

VCC3.3V

VDD_EE

VDDCPU_B

VCC1.8V

VDDIO_AO18

VDDCPU_AVDD_EE

VCC1.8V

VDDCPU_B

VDDIO_AO18

VDDCPU_A

VCC3.3V

VDDIO_AO3.3V

VCC_MCU

VCC_MCUVCC3.3V

VCC_MCU VCC1.8V

VCC3.3V

VCC_MCU

VCC3.3V

VDDIO_AO3.3V

VCC_MCU

VCC_MCU

VCC_MCU

VCC_MCU

HDMI_CEC
IR_IN

RESET_N

SYS_LED

VDDCPU-A_PWM_A

VDDEE_PWM_D

VDDCPU-B_PWM_F
VDDCPU-B_CON

IR_IN

IR_MCU

PWR_KEY
PWR_OFF

RESET_N

ADC_CH2

ADC_CH0

RTC_CLK

I2C_SCK_B

I2C_SDA_B

I2C_SCK_C
I2C_SDA_C

I2C_SCK_B
I2C_SDA_B
I2C_SCK_A
I2C_SDA_A

PWM_D

I2S_SDI

GPIODV_23
GPIODV_22
GPIODV_21
GPIODV_20

GPIODV_17
GPIODV_16

UART_RX_AO_B
UART_TX_AO_B

VDDCPU-A_CON

FAN_CTL1

Linux_TX
Linux_RX

SYS_LED

PWROFF

PWR_OFF

DVB_VALID
DVB_SYNC
DVB_CLK

DVB_D0

GPIODV_11

FAN_CTL0

GPIODV_12
GPIODV_13

MCU_SWIMMCU_NRST

PWR_LED

W
O

L_
IN

T
B

P
W

R
_E

N
I2

C
_S

D
A

_B
I2

C
_S

C
K

_B
B

O
O

T
_M

O
D

E
M

C
U

_A
D

C

EXP_INT

IR
_M

C
U

WOL_EN

M
C

U
_T

X

MCU_NRST
MCU_SWIM

M
C

U
_R

X

MCU_RX

MCU_ADC
MCU_TX

MCU_NRST

PWROFF

RTC_INT
PWR_LED
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J17
1
2
3
4
5
6
7

IR
G

VCC
G

IR1
NS7538BP

NS7538BP

1

2

3

4

C88
12pF_NPO
C0402

C72
1nF
C0402

D4White
LED0802

U23
MAX809RD/RS809R

SOT-23

VIN
3

G
N

D
1

RESET_n
2

R44
47K
R0402

C76
1nF
C0402

R46
47K

R0402

R35
4.7K

R0402

R48
47K
R0402

R162 240R
R0402

C75
0.1uF
C0402

C77 0.1uF
C0402

C84 1uF
C0402

C255 1uF
C0402

U13

YM8563

OSCI
1

OSCO
2

INT
3

VSS
4

SDA
5

SCL
6

CLKOUT
7

VDD
8

C65
1uF
C0402

C90 12pF_NPO
C0402

R161 4.7K R0402

D2

BAT54C
SOT-23

1
3

2

C67
0.1uF
C0402

R174
100K
R0402

C58
1nF
C0402

C74
10uF
C0603

C68
22uF
C0805

C64
1uF
C0402

C83
0.1uF
C0402

J1

2_HEADER

1

1
2

2

3

3
4

4

R42 1K
R0402

C78
4.7uF
C0603

C86
1nF
C0402

R51
4.7K
R0402

C60
1uF
C0402

R41 47K
R0402

C63
1uF
C0402

SW2
POWER

  IT-1188

12

34

R159 47K
R0402

Q4
PMBT3904M
SOT883

1

2
3

C62
1uF
C0402

U12

NRST
1

PA1
2

PA2
3

VSS
4

VCAP
5

V
D

D
6

P
A

3
7

S
D

A
8

S
C

L
9

P
C

3
10

PC4
11PC5
12PC6
13PC7
14SWIM
15

P
D

2
16

P
D

3
17

P
D

4
18

P
D

5
19

P
D

6
20

R175
10K
R0402

C71
0.1uF
C0402

SW1
RESET

  IT-1188

12

34

SW3
FUNCTION

  IT-1188

12

34

C61
4.7uF
C0603

C59
0.1uF
C0402

R40 240R
R0402

C89
0.1uF
C0402

R37 22R
R0402

C82
4.7uF
C0603

C69
10uF
C0603

D3Blue
LED0603

C73
22uF
C0805

D7
AZ5725-01F

ESD0402

1
2

C85
1nF
C0402

D9
AZ5725-01F
ESD0402

1
2

Y1
24MHz_CL12pF_20ppm

Y-SMD4P3225

1
1

2
2

3
3

4
4

R45
47K
R0402

C256
0.1uF
C0402

C79
0.1uF
C0402

C81 1uF
C0402

D5
BAT54C
SOT-23

1
3

2

C57
10uF
C0603

C70
1uF
C0402

R49
10K
R0402

C80 1uF
C0402

D6
1N4148

R52 1K
R0402

C56
22uF
C0805

Y2

CM315D

C87
12pF_NPO
C0402

R43
NC/100K
R0402

R34
10K
R0402

D8
AZ5725-01F

ESD0402

1
2

C91 0.1uF
C0402

R38
1M_1%
R0402

LIB VER:2016-12-01

GXM_S912

U1A

BGA483_0P65

VDDIO_DV
L5

GPIODV_0 (LCD_R0 // ENC_0  // trace_data0 // TSin_D0_A // TCON_VCOM)
E3

GPIODV_1 (LCD_R1 // ENC_1 // trace_data1 // TSin_D1_A)
E2

GPIODV_2 (LCD_R2 // ENC_2 // trace_data2 // TSin_D2_A)
E1

GPIODV_3 (LCD_R3 // ENC_3 // trace_data3 // TSin_D3_A)
F4

GPIODV_4 (LCD_R4 // ENC_4 // trace_data4 // TSin_D4_A)
F2

GPIODV_5 (LCD_R5 // ENC_5 // trace_data5 // TSin_D5_A)
F3

GPIODV_6 (LCD_R6 // ENC_6 // trace_data6 // TSin_D6_A)
G4

GPIODV_7 (LCD_R7 // ENC_7 // trace_data7 // TSin_D7_A)
G2

GPIODV_8 (LCD_G0 // ENC_8 // trace_data8 // TSin_CLK_A)
G3

GPIODV_9 (LCD_G1 // ENC_9 // trace_data9 // TSin_SOP_A)
H3

GPIODV_10 (LCD_G2 // ENC_10 // trace_data10 // TSin_D_VALID_A)
H2

GPIODV_11 (LCD_G3 // ENC_11 // trace_data11 // TSin_FAIL_A)
J4

GPIODV_12 (LCD_G4 // ENC_12 // trace_data12 // TSout_FAIL)
J3

GPIODV_13 (LCD_G5 // ENC_13 // trace_data13 // TSout_D_VALID)
J2

GPIODV_14 (LCD_G6 // END_14 // trace_data14 // TSout_SOP)
J1

GPIODV_15 (LCD_G7 // ENC_15 // trace_data15 // TSout_CLK)
K3

GPIODV_16 (LCD_B0 // trace_clk // TSout_D0 // TCON_OEV)
K2

GPIODV_17 (LCD_B1 // trace_ctl // TSout_D1 // TCON_CPV)
L4

GPIODV_18 (LCD_B2 // TSout_D2 // I2C_SDA_C)
L3

GPIODV_19 (LCD_B3 // TSout_D3 // I2C_SCK_C)
L2

GPIODV_20 (LCD_B4 // TSout_D4)
L1

GPIODV_21 (LCD_B5 // TSout_D5)
M3

GPIODV_22 (LCD_B6 // TSout_D6 // ISO7816_CLK)
M5

GPIODV_23 (LCD_B7 // TSout_D7 // ISO7816_DATA)
N3

GPIODV_24 (LCD_VS // TCON_STV1 // UART_TX_B // I2C_SDA_A // DMIC_IN)
M2

GPIODV_25 (LCD_HS // TCON_STH1 // UART_RX_B // I2C_SCK_A // DMIC_CLK_OUT)
N2

GPIODV_26 (TCON_CPH // UART_CTS_B // I2C_SDA_B)
N1

GPIODV_27 (TCON_OEH // TCON_VCOM // UART_RTS_B // I2C_SCK_B)
P4

GPIODV_28 (PWM_D // I2C_SDA_C // REMOTE_INPUT)
P5

GPIODV_29 (PWM_B // PWM_VS // I2C_SCK_C)
P3

SYS_OSCIN
B15

SYS_OSCOUT
A15

AVDD18_XTAL
D15

V
D

D
A

O
_0

V
9

F
14

VDDIO_AO
E13

GPIOAO_9 (REMOTE_OUTPUT // PWM_AO_B // I2SOUT_CH45 // SPDIF_OUT)
A13

GPIOAO_8 (AO_CEC // EE_CEC // I2SOUT_CH23 // PWM_AO_A)
F21

GPIOAO_7 (REMOTE_INPUT // REMOTE_OUTPUT)
D4

GPIOAO_6 (CLK_32K_IN // I2S_IN_01 // SPDIF_OUT // PWM_AO_B)
B13

GPIOAO_5 (I2C_SDA_AO // I2C_SLAVE_SDA_AO // UART_RX_AO_B)
C13

GPIOAO_4 (I2C_SCK_AO // I2C_SLAVE_SCK_AO // UART_TX_AO_B)
F7

GPIOAO_3 (UART_RTS_AO_A // UART_RTS_AO_B // PWM_AO_A)
E4

GPIOAO_2 (UART_CTS_AO_A // UART_CTS_AO_B)
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PHY Address 3'b001(default)

PLL Mode(Enable/Disable)

Pull-up to disable PLL@ALDPS mode.

Magnetics

TXC/RXC Delay Config

Pull-up for additional 2ns delay to 
TXC/RXC for data latching

RGMII Voltage
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uSD card 
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Close to SD CARD
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C6GPIOX_13 (UART_RX_A // SLIP_UART_RX )
B6GPIOX_12 (UART_TX_A // SLIP_UART_TX)
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