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P7

GNDK
P8

GNDK
P9

GNDK
R5

GNDK
T17

GNDK
T18

GNDK
T4

GNDK
U20

GNDK
U3

GNDK
V12

GNDK
V15

GNDK
V3

GNDK
V6

GNDK
V9

NC_A1
A1NC_A20
A20

NC_V1
V1

NC_V20
V20

GNDK
E1

GNDK
E2

GNDK
J17

CU22
1uF
C0201

CU29
1uF
C0201

CU44
10uF
C0402

RU6 0R R0402

CU21
1uF
C0201

CU41
1uF
C0201

CU55
104
C0201

CU30
10uF
C0402

CU20
1uF
C0201

DVDD18_VQPS

AVDD18_CKSQ
AVDD12_CKSQ

AVDD18_POR
AVDD15_POR

AVDD18_PLLGP

AVDD18_AUXADC

AVDD15_PORAVDD18_POR

AVDD12_CKSQAVDD18_CKSQ

AVDD18_AUXADC

AVDD18_PLLGP

DVDD18_VQPS

AVDD12_WBG
WF0_IN
WF0_IP
WF0_QN
WF0_QP

WF1_IN
WF1_IP
WF1_QN
WF1_QP

WF2_IN
WF2_IP
WF2_QN
WF2_QP

WF3_IN
WF3_IP
WF3_QN
WF3_QP

WF4_IN
WF4_IP
WF4_QN
WF4_QP

PAD_HB0_B
PAD_HB0
PAD_WF_HB1

TOP_CLK PAD_WF_HB2
PAD_TOP_DATA PAD_WF_HB3

PAD_WF_HB4
PAD_WF_HB5
PAD_WF_HB6
PAD_WF_HB7

PAD_DIG_RESETB PAD_WF_HB8
PAD_CBA_RESETB PAD_WF_HB9

PAD_WF_HB10

PAD_XO_REQ

AVDD18_WBG
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D D
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A A

Reset/ Factory 
Default Button

SPIM-NOR

00: SPIM-NOR (SPI2)

01: SPIM-NAND (SPI0)

SPIM-NOR

USR Button

01: SPI-NAND==>SD

1 : 40MHz40MHz 
Xtal select

10: eMMC

Pin Name
00: SPI-NOR 
Boot Sequence

Boot Strapping
Description
Boot mode

11: SNAND(SFNI)==>SD
SPI2_CLK

{PWM0, USB_VBUS}

100R

100R

100R

100R

100R

85R

85R

90R

LEDs

BUTTON

Reset & WDT Circuit 

OSC 40MHz reserve When D-Die Only

PWM1PWM0

ACTION OK BOOTPower ON

GPIO13

3.3VD

3.3VD

3.3VD

AVDD18

AVDD18

AVDD18

3.3VD 3.3VD

3.3VD
3.3VD

3.3VD

AVDD18

0.9VD

AVDD18

AVDD18

0.9VD_1

3.3VD

AVDD18

3.3VD

3.3VA

3.3VA

AVDD18

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

ESW_P0_A_TXVn

HW_RSTN_8811

PMU_RSTB_1P8V

D_XIN

USB_VBUS

SPI0_CS

SPI0_CLK
SPI0_MOSI
SPI0_MISO

SPI0_HOLD
SPI0_WP

SPI2_CS

SPI2_CLK
SPI2_MOSI
SPI2_MISO

SPI2_HOLD
SPI2_WP

SPI1_CS
SPI1_MISO
SPI1_MOSI
SPI1_CLK

SYS_WATCHDOG_3P3V

MT7981_SYSRSTB_3P3V

PWM0
SPI2_CS
SPI2_MISO SPI2_HOLD
SPI2_WP SPI2_CLK

SPI2_MOSI

SPI0_CS
SPI0_MISO
SPI0_WP

SPI0_HOLD
SPI0_CLK
SPI0_MOSI

JTAG_JTDO
JTAG_JTDI
JTAG_JTMS
JTAG_JTCK
JTAG_JTRST_N

WO_JTDO
WO_JTDI
WO_JTMS
WO_JTCK
WO_JTRST_N

UART0_RXD_DEBUG
UART0_TXD_DEBUG

GPIO_RESETn
GPIO_WPS

GPIO_WPS GPIO_RESETn

USB_VBUS

WO_JTDO

SMI_MDC
SMI_MDIO

GBE_LEDA
GBE_LEDB
PCIE_PERESETn

SOC_U2USB_DM
SOC_U2USB_DP

SOC_PCIe_CLKn
SOC_PCIe_CLKp

SOC_PCIe_RXn
SOC_PCIe_RXp

SOC_PCIe_TXn
SOC_PCIe_TXp

AUXIN2

PWM0
SPI2_CLK

ESW_P0_A_TXVp

ESW_P0_B_TXVp
ESW_P0_B_TXVn
ESW_P0_C_TXVp
ESW_P0_C_TXVn
ESW_P0_D_TXVp
ESW_P0_D_TXVn

SOC_HSGMII_TXp

SOC_HSGMII_RXp
SOC_HSGMII_TXn

SOC_HSGMII_RXn

PWM0

JTAG_JTRST_N

HW_INT_8811

WO_JTRST_N

WO_JTMS
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BPI_OpenWRT_ONE_MT7981B

RU18 0R R0402

R17 NC R0402

LED2
LED0603-G
LED0603-G

R329
0R
R0402

R370 100K R0402

R352 0R

C104
104
C0402

R
B6

2K
2-

1%

R22
10K
R0402

R13 10K

SW3

B3F-3120-H7

TS-038-H7
1 2

3 4

TP33

R361 2K2-1%
R0402

C115

104
C0402

C7

10uF
C0402

C110 104

R18 0R R0402

CU69

1uF
C0201

CU79

1uF
C0201

R15 0R R0402

b
c

e

Q42
MMBT3904
SOT23

1

2
3

CU81

1uF
C0201

CU83

1uF
C0201

CU77

1uF
C0201

R28 24k-1% R0402

R355 0R R0402

R30 2K2-1%
R0402

CU70

104
C0201

R7 10K R0402

R10
100K-1%
R0402

R
B3

N
C

CU80

104
C0201

R326 0R

CU82

104
C0201

CU84

104
C0201

R339
43K2-1%
R0402

CU78

104
C0201

CU65 1uF C0201

ES
D

2
ES

D
54

51
N

_1
2p

F

RU13 0R R0402

R
B2

5K
1

b
c

e

Q1
MMBT3904
SOT23

1

2
3

R330 0R R0402

SN74LVC1G126DBVR

SOT23-5

L=HiZ

U20
SN74LVC1G126DBVR

SOT23-5

OE
1

A
2

GND
3

Y
4

VCC
5

R362
47K-1%
R0402

C106
NC\103
C0402

R
B5

10
0K

-1
%

SW2

B3F-3120-H7

TS-038-H7
1 2

3 4

C120
104
C0402

MT7981B_BGA

U1D

SPI0_CLK
D19

SPI0_CS
B20

SPI0_HOLD
B19

SPI0_MISO
C18

SPI0_MOSI
D18

SPI0_WP
C19

SPI1_CLK
A19

SPI1_CS
C17

SPI1_MISO
A18

SPI1_MOSI
B18

SPI2_CLK
T2

SPI2_CS
V2

SPI2_HOLD
U2

SPI2_MISO
T1

SPI2_MOSI
T3

SPI2_WP
U1

SYS_WATCHDOG
R1

SYSRSTB
N2

TESTMODE
F16 TSAUX_MD

E19

TSAUX_REFP
G19

UART0_RXD
G16

UART0_TXD
G17

GPIO_RESET
E18

GPIO_WPS
F17

JTAG_JTCLK
N4

JTAG_JTDI
L4JTAG_JTDO
M3

JTAG_JTMS
L5

JTAG_JTRST_N
M4

MAIN_X40M_IN
D16

AUXIN0
F19

AUXIN1
F20

AUXIN2
E20

WO_JTAG_JTCLK
P3

WO_JTAG_JTDI
R4WO_JTAG_JTDO
R3

WO_JTAG_JTMS
P2

WO_JTAG_JTRST_N
R2

POR_BG_OUT
A4

POR_RSTB
B4

PWM0
D20

RU16 0R R0402

LED4
LED-SIDE-G
LED1206-SIDE-G

R363 NC R0402

R313
NC
R0402

R8 0R R0402

RU17 0R R0402

R27
5K1
R0402

RU15 0R R0402

R
B1

10
K

CU66 1uF C0201

R354 0R
R0402

R
B4

N
C

R351 0R

CU67

1uF
C0201

R36
10K-1%
R0402

R11 10K R0402

R14 10K R0402

R19 NC R0402

R331 NC R0402

C116

104
C0402

R340 2K2-1%
R0402

R364 5K1
R0402

CU68

104
C0201

R327 0R

R328 NC\150R
R0402

CU73

1uF
C0201

U2
W25Q128JVSIQ

WSON8E-PH127Z8x6

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

DI(IO0)
5CLK
6HOLD(IO3)
7VCC
8

PGND
9

R26 1K5 R0402

ES
D

1
ES

D
54

51
N

_1
2p

F

D1
B5819WS
SOD323

b
c

e

Q28
MMBT3904
SOT23

1

2
3

MT7981B_BGA

U1C

PCIE_CKN
H3

PCIE_CKP
H2

WF2G_LED
M1

PCIE_LN0_RXN
G2

PCIE_LN0_RXP
G1

PCIE_LN0_TXN
F1

PCIE_LN0_TXP
F2

PCIE_PERESET_N
N3

WF5G_LED
M2

SGMII_LN0_RXP
J19

SGMII_LN0_RXN
J20

SGMII_LN0_TXP
K19

SGMII_LN0_TXN
K20

USB_DM
K3

USB_DP
K2

USB_VBUS
L3

GBE_INT
M17GBE_RESET
M18

GBE_TXVN_A_P0
R20

GBE_TXVN_B_P0
P19

GBE_TXVN_C_P0
N20

GBE_TXVN_D_P0
M19

GBE_TXVP_A_P0
T20

GBE_TXVP_B_P0
R19

GBE_TXVP_C_P0
N19

GBE_TXVP_D_P0
M20

AVDD09_PCIE
G4

AVDD09_SGMII
J18

AVDD18_COM
R18

AVDD18_PCIE
F4

AVDD18_SGMII
H19

AVDD18_USB
J4

AVDD33_LD_P0
P18

AVDD33_USB
K4

SMI_MDC
L17

SMI_MDIO
K17

REXT
T19

CU75

1uF
C0201

CU71

1uF
C0201

CU74

104
C0201

R20 0R R0402
R21 100K-1% R0402

X4

NC\SCO-F998_OSC81_40MHz
TSX-3225

VCONTROL
1

GND
2

OSCOUT
3

VCC
4

R12 0R R0402

R9 10K

U16
EM6324QYSP5B-2.8+

SOT23-5

RESET
1

GND
2

RESET
3

WDI
4

VDD
5

CU76

104
C0201

CU72

104
C0201

R314 0R
R0402

R369 0R R0402

R23
10K
R0402

R360
10K-1%
R0402

R31
47K-1%
R0402

R16 NC R0402

R341
47K-1%
R0402

LED1
LED-SIDE-O
LED1206-SIDE-RR29

20K-1%
R0402

C111 104

A
ON

SW1
SW-CFG-DIPx1
SW-CFG-DIPx1

1
2

CON3 Header-1x21 2

R24 0R R0402

U3

W25N01GVZEIG
WSON8E-PH127Z8x6

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

DI(IO0)
5CLK
6HOLD(IO3)
7VCC
8

PGND
9

LED5
LED-SIDE-W
LED1206-SIDE-W

R25 0R R0402

RU14 0R R0402

RU19 0R R0402 RU20 0R R0402

RU21 0R R0402

AVDD33_LD_P0

AVDD09_SGMII
AVDD18_SGMII

TXVP_A_P0
TXVN_A_P0
TXVP_B_P0
TXVN_B_P0
TXVP_C_P0
TXVN_C_P0
TXVP_D_P0
TXVN_D_P0

WF5G_LED/GPIO35/PCIE_WAKEn
WF2G_LED/GPIO34/PCIE_CLKREQ

MT7981_MD
AUXIN0
AUXIN1
AUXIN2

SOC_PCIe_RXp/SS_RXp/SGMII_RXp
SOC_PCIe_RXn/SS_RXn/SGMII_RXn

MT7981_BG_OUT

PMU_RSTB_18

MAIN_X40M

GbE_INT/GPIO38/MT7531_INT
GbE_RESET/GPIO39

SPI1_CS/GPIO25/eMMC_CLK/UART2_RTS
SPI1_MISO/GPIO24/eMMC_CMD/UART2_CTS
SPI1_MOSI/GPIO23/eMMC_D7/UART2_TXD

SMI_MDIO/GPIO37/I2C_SDA

SPI1_CLK/GPIO22/eMMC_D6/UART2_RXD

SPI0_CLK/GPIO16/eMMC_D0/UART1_RXD

SPI0_HOLD/GPIO20/eMMC_D4/WM_UART_TXD
SPI0_WP/GPIO21/eMMC_D5/WA_UART_TXD

SPI0_CS/GPIO19/eMMC_D3/UART1_RTS

SPI0_MOSI/GPIO7/eMMC_D1/UART1_TXD
SPI0_MISO/GPIO18/eMMC_D2/UART1_CTS

SMI_MDC/GPIO36/I2C_SCL

SPI2_CLK/GPIO26/UART1_RXD
SPI2_MOSI/GPIO27/UART1_TXD

SPI2_HOLD/GPIO30/WF2G_LED/WM_UART_TXD/I2C_SCL

SPI2_CS/GPIO29/UART1_RTS
SPI2_MISO/GPIO28/UART1_CTS

SPI2_WP/GPIO31/WF5G_LED/WA_UART_TXD/I2C_SDA

SYS_WATCHDOG/GPIO2

PWM0/PWM1GPIO15/eMMC_RSTB/NET_WO0_UART_TXD

GPIO_RESET/GPIO1/WA_UART_TXD
GPIO_WPS/GPIO0/WM_UART_TXD

UART0_TXD/GPIO33/SGMII1_PHY_I2C_SDA
UART0_RXD/GPIO32/SGMII1_PHY_I2C_SCL

MT7981_REXT

AVDD18_COM

WO_JTDO/GPIO9/PCM_DTX

WO_JTCK/GPIO12/PCM_DS
WO_JTMS/GPIO11/PCM_CLK
WO_JTDI/GPIO10/PCM_DRX

WO_JTRST_N/GPIO13/PCM_MCK/PWM0/GBE_LED1=LINK

JTAG_JTRST_N/GPIO8/GBE_LED0=ACT

JTAG_JTDI/GPIO5/UART2_TXD/SPI1_MOSI
JTAG_JTMS/GPIO6/UART2_CTS/SPI1_MOSI/I2C_SCL
JTAG_JTCK/GPIO7/UART2_RTS/SPI1_CS/I2C_SDA/PWM2

JTAG_JTDO/GPIO4/UART2_RXD/SPI1_CLK

SOC_U2_1_USB_DM
SOC_U2_1_USB_DP

AVDD33_USB
AVDD18_USB

USB_VBUS/GPIO14/PWM1

AVDD18_PCIE
AVDD09_PCIE

MT7981_SYSRSTB

SOC_PCIe_TXn/SS_TXn/SGMII_TXn
SOC_PCIe_TXp/SS_TXp/SGMII_TXp

HSGMII_TXP

HSGMII_RXN
HSGMII_RXP

SOC_PCIe_CLKn
SOC_PCIe_CLKp

PCIE_PERESETn/GPIO3

HSGMII_TXN

SPI2_CS_NOR VDD_NAND

SPI0_CS_NAND VDD_NOR

MT7981_REFP

WPSKEY RSTKEY

AVDD18_PCIE

AVDD09_PCIE

AVDD18_USB

AVDD18_SGMII

AVDD09_SGMII

AVDD33_LD_P0

AVDD18_COM

AVDD33_USB

MT7981_SYSRSTB

MAIN_X40M_IN 40MHz_OSC

MAIN_X40M_IN
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Ca

3.3V/6A

0.85V/6A

Ca

1.8V/3A

0.9V/300mA:For SGMII/USB3/PCIe

1.8V/300mA:For CKSQ18/SGMII/USB/PCIE

5V/3A :For USB device

TypeC PD Power

TypeC Debug

USB2.0

12V

15V

When Boot from NOR,USB_VBUS=pull down, 
software needs to output '1' to enable USB power

3.3VDVDD-SYS

VCCKVDD-SYS

3.3VD 0.9VD_1 0.9VD

3.3VD AVDD18

A_VBUS A_VBUS

Debug_VBUS

3.3VD

+5V_VBUS_PORT +5VD +5V_VBUS_PORT

3.3VDPGND3

PGND PGND

PGND3 PGND3

VCCK

Debug_VBUS
3.3VD

VDD-SYS
1.8VD_1 1.8VD

VDD-SYS

VDD-SYS
+5VD

3.3VD

VDD-POE VDD-SYS

A_VBUS

A_VBUS

VDD-POE

UART0_TXD_DEBUG

UART0_RXD_DEBUG

SOC_U2USB_DM
SOC_U2USB_DP

UART0_RXD_DEBUG
UART0_TXD_DEBUG

USB_VBUS
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04_Power_External/USB

BPI_OpenWRT_ONE_MT7981B

R319 1K-1%

C107 1uF
C0402

CN1
USB2.0_TypeC_16PIN

USB2_0_TypeC_16PIN

DP1
A6DN1
A7

DP2
B6 DN2
B7

CC1
A5

CC2
B5

SBU1
A8

SBU2
B8

VBUS1
A4

VBUS2
A9

VBUS4
B9 VBUS3
B4

GND1
A1

GND2
A12GND3

B1

GND4
B12

PGND1
1

PGND2
2PGND3

3

PGND4
4

-40/85℃

3.6V

CFG1
6K8：9V
24K：12V
56K：15V
NC： 20V

U4 CH224K

SSOP10E-6_0X5_0P1_0

VDD
1

CFG2
2

CFG3
3

DP
4 DM
5

CC2
6 CC1
7

VBUS
8

CFG1
9

PG
10

GND
11

RP24 1R-1%

RP32 NC\100K

b
c

e

Q44
MMBT3904
SOT23

1
2

3

R48 NC\5K1-1%

RP110 5K1
R0402

RP19 NC

RP18 20K-1%

ES
D

3

ES
D

8L
L5

.0
C

T5
G

-0
.3

pF

CP133 10uF/25V C0603

CP131 22pF C0402
CP135 104 C0402

R57 0R

CP31 104

CP127 104 C0402

R42 56K-1%
R0402

L2 MWSA0618S-1R0MT
IND0618S

RP25
10K

ES
D

4

ES
D

8L
L5

.0
C

T5
G

-0
.3

pF

RP12 1R-1%

RP20 NC\100K

CP46

22uF
C0603

CP140 103
C0402

TP5

R366 0R

R320 0R R0402

C118
1nF/2KV
C1206

D9 SS34F
SMAF

CP19 NC

C11
104
C0402

RP104 20K5-1% R0402

ES
D

5

N
C

\P
ES

D
24

VL
1B

A

SO
D

32
3

RP33 22K-1%

G
S

D

N
Q41
2SK3018
SOT231

2
3

RP26
25K5-1%

LA3484A

5V

4.5/36V 520KHz/3A

0.596V

1.3/6V(6V Zene)
PD=1M7
I<100uA

Rd=10K

-40/85℃

Ru=76K8,5.17V
  =46K4,3.36V
  =37K4,2.82V
  =32K4,2.52V
  =20K5,1.81V
  =15K4,1.51V
  =10K2,1.20V

U19 LA3484A

SOIC8E-P127-5_0x6_0

BST
1

VIN
2

SW
3

GND
4

FB
5

NC/COMP
6

EN
7

NC/SS
8

EPAD
9

CP13 10uF C0402

R324 5K1

CP136
22uF/6.3V
C0603

C12
47uF
C0805

RP111 10K-1% R0402

R321 1K-1%

RP35
NC

CP24
10uF
C0402

TP29

R45 NC R0402

D4 NC1 2

R315
100K
R0402

L6
MWSA0518S-4R7MT

IND0518S

RP21 43K2-1%

D5
MM3Z3V3T1G
1 2

C13
47uF
C0805

RP30 NC

CP137
22uF/6.3V
C0603

RP13
1M

RP16 NC

TX

RX

GND

CON1

SIP1x4-UART
SIP1x3-UART

1
1

2
2

3
3

VDD
4

R
P4

8
N

C

RP102 499K R0402

2.5/5.5V 300mA

>1.2V 0.8V

SGM2032

Rb=20K
Ra:
1.2V:10K
1.5V:18K
1.8V:25K5
2.8V:51K
3.3V:63K4

-40/85℃

UP5
AP7366-W5-7

SOT23-5

VIN
1

GND
2

EN
3

ADJ
4

VOUT
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W25Q16JVSSIQ
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100R

100R

100R

1'b1

GPIO2(IPD)

ext_flash_code
*1'b0: download code mode
1'b1: external flash code

EN8811 Hardware Trap

md32_ejtag_en
* 1'b0: disable
1'b1: enable

1'b1

1'b0

GPIO3(IPU)

Default

xtal_mode
1'b0: Co-clock input mode
*1'b1: XTAL mode

1'b0

Description
SPI_CS(IPU)

Pin Name

Co_clock_output_freq
1'b0: CKO pin output is  25MHz
*1:'b1 CKO pin output is 50MHz

GPIO10(IPU)
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TXVN_D

GPIO5+LED0
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ESW_P0_B_TXVp

ESW_P0_B_TXVn
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