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DDR4

Bottom side of MT7987

85R 50R100R 90R

AVDDQ_EMI

DDRV_2V5

AVDDQ_EMI

AVDDQ_EMI_7987AVDD18_DDR AVDDQ_EMI_7987

AVDD12_DDR AVDDQ_EMI_7987 AVDD12_DDR AVDDQ_EMI

DDRV_2V5

AVDDQ_EMI

1.8VD AVDD18_DDR
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01_MT7987+DDR4x16bx1

BPI-R4-Lite_MT7987

RD10 0R R0603

CD19
1uF
C0201

DDR4

MT7987U1B MT7987_VFBGA286

EMI_EXTR
T1

EMI_TP
R14

EMI_RESET_N
T2

EMI0_A5
U17

EMI0_WE_N
V18

EMI0_BA1
T15

EMI0_BG1
U13

EMI0_A3
U16

EMI0_A10
V11

EMI0_A7
V10

EMI0_BA0
V16

EMI0_A1
W17

EMI0_A4
W12

EMI0_A9
V17

EMI0_BG0
W16

EMI0_A13
V9

EMI0_ACT_N
W11

EMI0_A0
U12

EMI0_A6
V15

EMI0_A12
T16

EMI0_CK_C
T10

EMI0_CK_T
R10

EMI0_CKE0
U10

EMI0_CS0_N
U11

EMI0_DM0
W7

EMI0_DM1
U4

EMI0_DQ0
V4

EMI0_DQ1
V8

EMI0_DQ10
U1

EMI0_DQ11
T8

EMI0_DQ12
V1

EMI0_DQ13
U7

EMI0_DQ14
U3

EMI0_DQ15
U8

EMI0_DQ2
V3

EMI0_DQ3
V7

EMI0_DQ4
W3

EMI0_DQ5
W8

EMI0_DQ6
W2

EMI0_DQ7
W6

EMI0_DQ8
U2

EMI0_DQ9
T7

EMI0_DQS0_C
V5

EMI0_DQS0_T
W5

EMI0_DQS1_C
R5

EMI0_DQS1_T
T5

EMI0_ODT
W10

EMI0_A11
U14

EMI0_RAS_N
T13

EMI0_A2
V13

EMI0_A8
U15

EMI0_CAS_N
T12

A
V

D
D

18
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11
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V
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D
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R
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M
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CD13
4.7uF
C0402

CD23
1uF
C0201

CD1
2.2uF
C0201

TPD5

CD20
1uF
C0201

DDR4 X16(FPGA96)

UD1 K4AAG165WA-BCWE  

FBGA96-9X14

DQL0
G2

DQL1
F7

DQL2
H3

DQL3
H7

DQL4
H2

DQL5
H8

DQL6
J3

DQL7
J7

DQU0
A3

DQU1
B8

DQU2
C3

DQU3
C7

DQU4
C2

DQU5
C8

DQU6
D3

DQU7
D7

DQSU
B7

DQSU_n
A7

DQSL
G3

DQSL_n
F3

DMU_b/DBIU_n
E2

DML_b/DBIL_n
E7

VREFAC
M1

RESER#
P1

LZQ
F9

VDDQ
A1

VDDQ
A9

VDDQ
C1

VDDQ
D9

VDDQ
F2

VDDQ
F8

VDDQ
G1

VDDQ
G9

VDDQ
J2

VDDQ
J8

VDD
B3

VDD
B9

VDD
D1

VDD
G7

VDD
J1

VDD
J9

VDD
L1

VDD
L9

VDD
R1

VDD
T9

A0
P3

A1
P7

A2
R3

A3
N7

A4
N3

A5
P8

A6
P2

A7
R8

A8
R2

A9
R7

A10/AP
M3

A11
T2

A12/BC_n
M7

A13
T8

NC
T7

PAR
T3

TEN
N9

ACT_n
L3

ALERT_n
P9

BA0
N2

BA1
N8

BG0
M2

CK
K7

CK_n
K8

CS_n
L7

CAS_n/A15
M8

WE_n/A14
L2

CKE
K2

VSSQ
A2

VPP
B1

VPP
R9

VSSQ
A8

VSSQ
C9

VSSQ
D2

VSSQ
D8

VSSQ
E3

VSSQ
E8

VSSQ
F1

VSSQ
H1

VSSQ
H9

VSS
B2

VSS
E1

UZQ/VSS
E9

VSS
G8

VSS
K1

VSS
K9

VSS
N1

VSS
T1

ODT
K3

RAS_n/A16
L8

BG1
M9

CD14
1uF
C0201

CD10
1uF
C0201

CD24
1uF
C0201

TPD1

RD12
NC\10K-1%
R0201

TPD8

CD21
1uF
C0201

RD3 10K-1% R0402

CD15
1uF
C0201

CD25
1uF
C0201

RD7 0R R0402

CD29
NC\104
C0201

CD22
1uF
C0201

RD14 0R R0603

TPD6

CD8
1uF
C0201

CD16
1uF
C0201

CD27
1uF
C0201

TPD2

CD3
2.2uF
C0201

CD17
1uF
C0201

TPD3

CD2
1uF
C0201

RD4
100R-1%
R0402

CD4
2.2uF
C0201

CD18
1uF
C0201

CD5
NC\104
C0402

RD1 1K-1% R0402

CD30
1uF
C0201

TPD7

FB1
BLM15AG700SN1D

L0402

CD6
1uF
C0201

TPD4

CD31
1uF
C0201

CD11
1uF
C0201

CD7
1uF
C0201

RD8 0R R0402

RD13
NC\10K-1%
R0201

CD28
1uF
C0201

CD9
1uF
C0201

RD9
100R-1% R0402

RD2 1K-1% R0402

RD11 0R R0603

CD12
10uF
C0402

RD5
240R-1%
R0402

RD6
0R
R0402

CD26
NC\104
C0201

EMI0_DQS0_C
EMI0_DQS0_T

EMI0_A12

EMI0_A2

EMI0_A13

EMI0_A1

EMI0_A9

EMI0_A7

EMI0_A3

EMI0_A8

EMI0_A0

EMI0_A5

EMI0_A10

EMI0_A4

EMI0_A6

EMI0_A11

DDRVREF_0

EMI_LZQ

EMI0_ACT_N

EMI0_DQ1
EMI0_DQ0

EMI0_DQ6
EMI0_DQ5
EMI0_DQ4
EMI0_DQ3
EMI0_DQ2

EMI0_DQ7

EMI0_DQ11
EMI0_DQ10
EMI0_DQ9
EMI0_DQ8

EMI0_DQ15
EMI0_DQ14
EMI0_DQ13
EMI0_DQ12

EMI0_DQS1_C
EMI0_DQS1_T

EMI0_DM0
EMI0_DM1

EMI0_DQ0
EMI0_DQ1
EMI0_DQ2
EMI0_DQ3
EMI0_DQ4
EMI0_DQ5
EMI0_DQ6
EMI0_DQ7
EMI0_DQ8
EMI0_DQ9
EMI0_DQ10
EMI0_DQ11
EMI0_DQ12
EMI0_DQ13
EMI0_DQ14
EMI0_DQ15

EMI0_A8

EMI0_A0
EMI0_A1
EMI0_A2
EMI0_A3
EMI0_A4
EMI0_A5
EMI0_A6
EMI0_A7

EMI0_A9
EMI0_A10
EMI0_A11
EMI0_A12
EMI0_A13

EMI0_CK_T
EMI0_CK_C

EMI0_CKE0

EMI0_ODT

EMI0_CS0_N

EMI0_CK_T
EMI0_CK_C
EMI0_CS0_N
EMI0_CAS_N

EMI0_CKE0
EMI0_WE_N

EMI0_ODT
EMI0_RAS_N

EMI0_BA1
EMI0_BA0

EMI0_BG0
EMI0_BG1

EMI_EXTR

EMI0_BG0

EMI_RESET
EMI0_ACT_N

EMI_RTP

EMI_UZQ

DDRVREF_0

EMI0_BG1

EMI0_BA1
EMI0_BA0

EMI0_CAS_N
EMI0_RAS_N
EMI0_WE_N

EMI0_DM0
EMI0_DM1

EMI0_DQS1_C
EMI0_DQS1_T

EMI0_DQS0_C
EMI0_DQS0_T

AVDD18_DDR AVDDQ_CLK_EMI

EMI0_DQ14
EMI0_CKE0
EMI0_CS0_N
EMI0_WE_N

EMI_RESET

DDRVREF_0
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DVDD_CORE

DVDD_PROC

3.3VD

3.3VD

1.8VD

1.8VD

DVDD_CORE

DVDD_PROC

AVDD18

AVDD18

1.8VD

AVDD12_DDR

AVDD18

DVDD_PROC_FB

DVDD_CORE_FB
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CU9
104
C0201

CU45
104
C0201

CU17
1uF
C0201

RU5 0R
R0201

C2 12pF C0201

CU18
1uF
C0201

CU10
10uF
C0402

CU34
2.2uF
C0201

CU40
1uF
C0201

CU21
1uF
C0201

CU30
1uF
C0201

CU27
1uF
C0201

RU2 0R R0201

CU24
1uF
C0201

CU46
1uF
C0201

RU3 0R
R0201

MT7987U1E MT7987_VFBGA286

AVDD15_POR
M2

AVDD18_PLLGP
K14

AVDD18_POR
M3

DVDD18_VQPS
N2

DVDD33IO_TL_IO
E9

DVDD33IO_RB_C0_IO
M5

DVDD33IO_RT_C0_IO
F9

DVDD_CORE
H10

DVDD_CORE
H12

DVDD_CORE
H8

DVDD18IO_RB_C0_IO
N3DVDD18IO_RT_C0_IO
E8DVDD18IO_TL_IO
D8DVDD18IO_LB_IO
T18

AVDD18_XTAL
D17

AVSS18_XTAL
E17

XTALO
D18

XTALI
E18

DVDD_CORE
J10

DVDD_CORE
J8

DVDD_CORE
K10

DVDD_CORE
K8

DVDD_CORE
L10

DVDD_CORE
L8

DVDD_PROC_L
K11DVDD_PROC_L
K12DVDD_PROC_L
K13DVDD_PROC_L
L13DVDD_PROC_L
L14

CU3
1uF
C0201

CU38
1uF
C0201

CU6
104
C0201

CU35
2.2uF
C0201

CU47
104
C0201

CU8
104
C0201

CU13
104
C0201

C1 12pF C0201

CU20
1uF
C0201

CU1
10uF
C0402

CU14
104
C0201

CU26
1uF
C0201

CU4
104
C0201

CU29
1uF
C0201

CU2
1uF
C0201

CU36
2.2uF
C0201

CU15
104
C0201

RU6 0R
R0201

CU32
10uF
C0402

CU23
1uF
C0201

RU1 0R R0201

RU4 0R
R0201

CU11
104
C0201

X1 40MHz,10pF,10PPM

TSX-2016

XIN
1

GND1
2

XOUT
3

GND2
4

CU41
1uF
C0201

CU33
2.2uF
C0201

CU39
1uF
C0201

CU12
104
C0201

CU19
1uF
C0201

CU42
1uF
C0201

U1F MT7987 MT7987_VFBGA286

DVSS
B6

DVSS
C18

DVSS
C17

DVSS
C1

DVSS
C11

DVSS
C4

DVSS
C6

DVSS
D2

DVSS
D4

DVSS
D6

DVSS
E15

DVSS
E16

DVSS
E2

DVSS
E3

DVSS
E5

DVSS
F4

DVSS
G11

DVSS
G16

DVSS
G7

DVSS
G9

DVSS
H11

DVSS
H2

DVSS
H7

DVSS
H9

DVSS
J11

DVSS
J12

DVSS
J13

DVSS
J16

DVSS
J18

DVSS
J7

DVSS
J9

DVSS
K3

DVSS
K4

DVSS
K7

DVSS
K9

DVSS
L11

DVSS
L12

DVSS
L15

DVSS
L16

DVSS
L3

DVSS
L7

DVSS
L9

DVSS
N10

DVSS
K6DVSS
N13

DVSS
N14

DVSS
N15

DVSS
N16

DVSS
N4

DVSS
N5

DVSS
N6

DVSS
N7

DVSS
N8

DVSS
N9

DVSS
P10

DVSS
P12

DVSS
P13NC_A1

A1

NC_A18
A18

NC_W1
W1

NC_W18
W18

DVSS
P14

DVSS
P15

DVSS
P5

DVSS
P6

DVSS
P7

DVSS
P8

DVSS
P9

DVSS
R11

DVSS
R12

DVSS
R13

DVSS
R15

DVSS
R16

DVSS
R4

DVSS
R6

DVSS
R7

DVSS
R8

DVSS
R9

DVSS
T11

DVSS
T14

DVSS
T17

DVSS
T3

DVSS
T4

DVSS
T6

DVSS
T9

DVSS
U18

DVSS
U5

DVSS
U6

DVSS
U9

DVSS
V12

DVSS
V14

DVSS
V2

DVSS
V6

DVSS
W14

DVSS
W4

DVSS
P11

CU7
104
C0201

CU50
2.2uF
C0201

CU37
1uF
C0201

CU48
1uF
C0201

CU43
104
C0201

CU31
1uF
C0201

CU25
1uF
C0201

CU44
1uF
C0201

CU22
1uF
C0201

CU28
1uF
C0201

CU16
10uF
C0402

R1 0R R0201

CU5
104
C0201

CU49
104
C0201

CU51
2.2uF
C0201

XO_IN

AVDD18_PLLGP
AVDD18_VQPS_1

AVDD15_POR
AVDD18_POR

XO_INB

AVSS18_XTAL
AVDD18_XTAL

AVDD18_VQPS_1

AVDD18_POR

AVDD18_PLLGP

AVDD15_POR

XO_IN

XO_INB

AVDD18_XTAL
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HSGMII P0

HSGMII P1
SSUSB

For PCIe 2 lane

90R

90R

90R 85R

85R

100R

85R

85R

100R
For PCIe 2 lane

X7R CAP is required !!

100R

100R

100R

100R

Well GND shielding

/MikroBUS

/SYS LED

/SD
/eMMC

EVK:SPI0 to SPIM-NAND Flash

SPI2 to SPIM-NOR Flash

01: SPIM-NOR (SPI2)

10: SPIM-NAND (SPI2)

50R/50mil

/MikroBUS

/Debug

/SPI-NOR
/SPI-NAND

/FAN PWM

/I2C Switch

/MT7531AE

/MT7531AE

/USER Button

eMMC
/PCIe MUX SEL

Option

PD/OL

PU/OL

PU/OL

PU/OL

PU/OL

PU/I

PU/OL

PD/I

PD/I

PD/I

PU/I

PU/I

PD/I

PD/I

PD/I

PU/I

PU/I

PU/I

PD/I

PD/I

PD/I

PD/I

PD/I

NP

PU/OL

PU/I

PD/OL

PU/I

PU/OH

PU/I

PU/I

PU/I

NP/I

NP/I

00: Micro SD

11: eMMC 4.5 -  IO 3.3V 

Boot Sequence

00:  SD
01:  SPI-NOR 
10:  SPI_NAND
11:  eMMC

Pin Name

0:  DDR3
1:  DDR4(Default)

Description

Boot mode

DRAM Type

Boot Strapping

(PWM0, USB_VBUS)

UART1_TXD

SD   :00X0
Low

Jumper setting

Low

eMMC :11X1

SW3_A

Low
High

SW3_B SW3_C

High High

NOR  :011X

SW3_D

NAND :100X High Low

x: Don't care

LowX

X

XHigh

High
Low X

Boot Strapping

50R/50mil

50R/50mil

50R/50mil

WPS Reset Reset Circuit

90R

90R

100R

100R

100R

100R

Mikro BUS

(eMMC 4.5 :48Mhz)

/RST Button

NAND/NOR SEL SD/eMMC SELW25N02KVZEIR
ESMT F50L2G41KA-104YIG2VCA

/SFP_TX_Disable
/SFP_MOD_ABS

/SFP_LOS

/I2C Switch INT

是带 的-MT CASN

SOC GPIO base:462

AVDD09 AVDD18

AVDD09

AVDD09

AVDD09

AVDD18

AVDD18

AVDD18

AVDD18

AVDD18

AVDD12

AVDD12

3.3VD

AVDD18

3.3VD

3.3VD

3.3VD

3.3VD 3.3VD

3.3VD

3.3VD

3.3VD

3.3VD SD_VDD

EMMC-VDD

3.3VD

EMMC_VDDIO

3.3VD
EMMC_VDDIO

3.3VD 5.0VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD 3.3VD

3.3VD

3.3VD

3.3VD

SOC_HSGMII_TX0_P
SOC_HSGMII_TX0_N
SOC_HSGMII_RX0_P
SOC_HSGMII_RX0_N

SOC_SSUSB_TX1_P
SOC_SSUSB_TX1_N
SOC_SSUSB_RX1_P
SOC_SSUSB_RX1_N

SOC_USB2_DP
SOC_USB2_DM

SOC_PCIE_2L_0_LN0_TXP
SOC_PCIE_2L_0_LN0_TXN
SOC_PCIE_2L_0_LN0_RXP
SOC_PCIE_2L_0_LN0_RXN

PCIE_2L_0_PRESETn_1P8V

PCIE_1L_1_PRESETn_1P8V

SOC_PCIE_2L_0_LN1_TXP
SOC_PCIE_2L_0_LN1_TXN
SOC_PCIE_2L_0_LN1_RXP
SOC_PCIE_2L_0_LN1_RXN

PCIE_1L_1_CLKREQn_1P8V
PCIE_1L_0_CLKREQn_1P8V
PCIE_1L_1_WAKEn_1P8V
PCIE_1L_0_WAKEn_1P8V

2P5GBT_TXVA_P
2P5GBT_TXVA_N
2P5GBT_TXVB_P
2P5GBT_TXVB_N
2P5GBT_TXVC_P
2P5GBT_TXVC_N
2P5GBT_TXVD_P
2P5GBT_TXVD_N

2P5G_LED

SPI2_MISO SPI2_HOLD
SPI2_WP SPI2_CLK

SPI2_MOSI

SPI2_CS
SPI2_MISO

SPI2_WP
SPI2_HOLD

SPI2_CLK
SPI2_MOSI

UART0_TXD
UART0_RXD

SMI_MDC
SMI_MDIO

I2C_SCLK
I2C_SDATA

GPIO01/RESET

GbE_INT
GbE_RESET

SYS LED

SYSRSTB_MT7987

GPIO8
GPIO9

GPIO10
GPIO11
GPIO12

UART1_TXD

UART1_TXD

I2C_SDA_MikroBUS
I2C_SCL_MikroBUS

SPI2_MISO SPI2_HOLD
SPI2_WP SPI2_CLK

SPI2_MOSI

SPI2_CS

SPI2_CS

SPI2_CS

GPIO00/WPS

GPIO02/WATCHDOG

CKM_PE2_PT1_CKP
CKM_PE2_PT1_CKN

CKM_PE2_PT0_CKP
CKM_PE2_PT0_CKN
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R21 10K R0402

R32 10K R0402

CU55
104
C0201

R41 0R R0402

RU17 0R
R0201

1.6/3.6V

21.5 pF/240MHz Bandwidth

EN=1,MUX=OFF

EN=0,MUX=ON

IN=1

IN=0

IN=1:COM=NO

IN=0:COM=NC

IN1:controls witches 1,2,3

IN2:controls witches 4,5,6

U5 TS3A27518ERTWR

QFN24E-PH05-Z4x4

COM1
1

GND
2

COM2
3

COM3
4

Vcc
5

COM4
6

COM5
7

NorO1
8

COM6
9

NorO2
10

IN2
11

NorO3
12

NorO6
13

NorO4
14

NorO5
15

NorC5
16

EN
17

NorC4
18

NorC6
19

NorC3
20IN1

21
NorC2

22NorC1
23

N/C24
24

PG
25

R151 49R9-1% R0201

ESD60 ESD8LL5.0CT5G-0.3pF

RU11 NC R0402

R
B

1
5K

1

CU59
104
C0201

ESD52 ESD8LL5.0CT5G-0.3pF

R17 0R R0402

MT7987U1D MT7987_VFBGA286

SPI0_CLK
C9

SPI0_CS
B9

SPI0_HOLD
A8

SPI0_MISO
A7

SPI0_MOSI
C8

SPI0_WP
B8

SPI1_CLK
B7

SPI1_CS
A10

SPI1_MISO
B10

SPI1_MOSI
C7

SPI2_CLK
E11

SPI2_CS
B11

SPI2_HOLD
A12

SPI2_MISO
D11

SPI2_MOSI
C12

SPI2_WP
B12

SYS_WATCHDOG
E12

SYSRSTB
D16

TESTMODE
R3

BG_OUT
M1

USB_VBUS
C10

GPIO_RESET
D13

GPIO_WPS
D12

JTAG_JTDI
B16JTAG_JTDO
B17

JTAG_JTMS
A17

JTAG_JTRST_N
B18

UART0_TXD
B14

UART0_RXD
A14

UART1_TXD
C14

UART1_RXD
C15

UART1_CTS
D14

UART1_RTS
D15

I2C_SCLK
A15

I2C_SDATA
B15

PWM0
B13

SMI_MDC
D7

SMI_MDIO
E7

GBE_INT
C13

GBE_RESET
C16

PWRGD_TRIM
P16

PCM_MCK_I2S_MCLK
P1 PCM_DTX_I2S_DOUT
P2 PCM_DRX_I2S_DIN
P4

PCM_CLK_I2S_BCLK
P3 PCM_FS_I2S_LRCK
R2

JTAG_JTCLK
A16

RU9 0R
R0201

R325 2R2 R0402

R44 0R R0402

ESD21 ESD8LL5.0CT5G-0.3pF

R13 10K R0402

CN2
TF-09P-H1.85
microsd-9p-a

DAT2
1

DAT3/CD
2

CMD
3

VDD
4

CLK
5

VSS
6

DAT0
7

DAT1
8

CD
9

GND1
10GND2
11GND3
12GND4
13

R
B

4
5K

1

1
8M

IL TP1

R152 49R9-1% R0201 CU60
2.2uF
C0201

R20 0R R0402

RU7 0R
R0201

ESD17 ESD8LL5.0CT5G-0.3pF

R6 NC R0402

C6
10uF

C0402

CU74
1uF
C0201

803:OD

U23
NC\SGM803-SXN3L-TR

SOT23

VCC
3

GND
1

RST
2

R326 2R2 R0402

ESD61 ESD8LL5.0CT5G-0.3pF

18MIL

T
P

99

R
B

3
5K

1

R330 0R R0402

ESD53 ESD8LL5.0CT5G-0.3pF

SerDES IF

MT7987U1A MT7987_VFBGA286

PCIE_CLK_REQ_1
N17

PCIE_CLK_REQ_0
P18

PCIE_WAKE_N_1
R18

PCIE_WAKE_N_0
P17

AVDD33_USB
L2 AVDD18_USB
L4

CKM_PE2_PT1_CKP
G17

CKM_PE2_PT1_CKN
G18

PCIE_2L_0_LN1_TXP
K17

PCIE_2L_0_LN1_TXN
K16

PCIE_2L_0_LN1_RXP
H16

PCIE_2L_0_LN1_RXN
H15

PCIE_PERESET_N_1
R17

CKM_PE2_PT0_CKP
F15

CKM_PE2_PT0_CKN
F16

PCIE_2L_0_LN0_TXP
L17

PCIE_2L_0_LN0_TXN
L18

PCIE_2L_0_LN0_RXP
M15

PCIE_2L_0_LN0_RXN
M16

PCIE_PERESET_N_0
N18

AVDD09_CKM_PE2
F14 AVDD18_CKM_PE2
F13

AVDD09_HSGMII
G2

AVDD18_HSGMII
G3

AVDD09_PCIE_1L
H14

AVDD12_PCIE_1L_0
K15

AVDD18_PCIE_1L_0
J14

AVDD18_SSUSB
H4 AVDD09_SSUSB
H3

HSGMII_TXP
E1

HSGMII_TXN
D1

HSGMII_RXP
F3

HSGMII_RXN
F2

SSUSB_TXP
G1

SSUSB_TXN
H1

SSUSB_RXP
J3

SSUSB_RXN
J4

USB_DP
K2

USB_DM
K1

AVDD12_PCIE_1L_1
H13

AVDD18_PCIE_1L_1
G14

CU62
1uF
C0201

R30 NC R0402

R321 2R2 R0402

R153 0R R0201

CU61
104
C0201

ESD16 ESD8LL5.0CT5G-0.3pF

R42 0R R0402

18MIL T
P

10
0

C7
104

C0402

R14 10K R0402

mikro
BUS

SMD

CN1 Header-SIP1x8-PH254-X2

MIKROBUS-1100X1125MIL-L

GND
1+5V
2SDA
3SCL
4UART-TX
5UART-RX
6INT
7PWM
8

AN
9

RST
10

SPI-CS
11

SPI-CLK
12

SPI-MISO
13

SPI-MOSI
14

+3.3V
15

GND
16

CU75
104
C0201

CU72
2.2uF
C0201

C8 104 C0402

RU15 0R
R0201

RB8 0R

R
B

2
5K

1

R37 0R R0402

C13 104 C0402

CU63
104
C0201

R119 49R9-1% R0201

R154 0R R0201

R
B

15
N

C
\5

K
1

RB7 0R

18MIL T
P

10
1

R7 0R R0402

ESD22 ESD8LL5.0CT5G-0.3pF

RB13
5K1
R0402

CU56
1uF
C0201

R
22

10
K

CU73
104
C0201

RU16 0R
R0201

ESD54 ESD8LL5.0CT5G-0.3pF

RU19 0R
R0201

C11
1uF
C0402

18MIL T
P

10
2

R29 22R R0402

R120 0R R0201

R
B

16
N

C
\5

K
1

RU14 0R
R0201

C14 1uF C0402

RB5 0R

C3 104

FB2
BLM15AG700SN1D

L0402

ESD15 ESD8LL5.0CT5G-0.3pF

C9
1uF
C0402

CU52
1uF
C0201

CU57
104
C0201

R28 10K R0402

R33 0R R0402

R
23

10
K

18MIL T
P

10
3

R322 2R2 R0402

A B
ON

C D

SW3
SW-CFG-SMD254x4
SW-CFG-SMD254x4

1 3
42

5 7

6 8

C12
104
C0402

2.3~5.5V

-40/85℃

5.5Ω,400MHz

NO;SEL=H,A=B1

NC;SEL=L,A=B0

LIB:2025.01

1.5~5.5V

U24
WAS3157B-6/TR

SOT363

B1
1

GND
2

B0
3

A
4

VCC
5

SEL
6

R39 0R R0402

U2
W25Q256JVEIQ 

WSON8E-PH127Z8x6

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

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

PGND
9

R121 0R R0201

RB14
NC
R0402

MT7987U1C MT7987_VFBGA286

2P5G_LED0
A13

2P5GBT_TXVP_A
D5

2P5GBT_TXVN_A
C5

2P5GBT_TXVP_B
B4

2P5GBT_TXVN_B
A4

2P5GBT_TXVP_C
D3

2P5GBT_TXVN_C
C3

2P5GBT_TXVP_D
A2

2P5GBT_TXVN_D
B2

2P5GBT_MPX
E4

AVDD18_2P5GBT
F5

AVDD33_2P5GBT0
B1

AVDD33_2P5GBT1
C2

18MIL T
P

10
4

C10
104
C0402

R
24

10
K

CU53
104
C0201

R8 NC

ESD55 ESD8LL5.0CT5G-0.3pF

RB6 0R

RU20 0R
R0201

CU66
2.2uF
C0201

H=7MM

SW2

TS-1045AD-A7-SMD
TS-1045AD-A7B3-D2

1 2

3 4 5 6 7

1
8M

ILTP107

ESD20 ESD8LL5.0CT5G-0.3pF

H=7MM

SW1

TS-1045AD-A7-SMD
TS-1045AD-A7B3-D2

1 2

3 4 5 6 7

18MIL T
P

10
5

R31 0R R0402

RU21 0R
R0201

R116 49R9-1% R0201

R38 0R R0402

R2
5K1
R0402

R
25

10
K

R327 2R2 R0402

R19 10K R0402

1
8M

ILTP108

CU70
2.2uF
C0201

18MIL T
P

10
6

R
B

9
49

9
R

-1
%

CU76
2.2uF
C0201

CU67
104
C0201

R34 10K R0402

R331 0R
R0402

C4 104

R10 10K R0402

CU64
2.2uF
C0201

RU8 0R
R0201

CU68
1uF
C0201

1
8M

ILTP109

ESD56 ESD8LL5.0CT5G-0.3pF

R
26

10
K

R40 10K R0402

R3
5K1
R0402

R
B

10
49

9
R

-1
%

R4
20K-1%
R0402

CU71
104
C0201

R633 0R R0402

eMMC

FBGA153,General use

U6A
THGBMUG6C1LBAILH2H  //KLM8G1GETF-B041

FBGA153-115x130
DAT0

H3

DAT1
H4

DAT2
H5

DAT3
J2

DAT4
J3

DAT5
J4

DAT6
J5

DAT7
J6

VDDI
K2 VSSQ1

K4

VCCQ1
K6

VCC1
M6

VSS1
M7

VCC2
N5

RFU/VSS5
H6

VSS2
P5

RFU/DATA STROBE
R5

VSS3
R10

RFU/VSS4
T5

VCC3
T10

RESET
U5 VSS6

U8

VCC4
U9

VCCQ2
W4

CMD
W5

CLK
W6

VSSQ2
Y2

VCCQ3
Y4

VSSQ3
Y5

VCCQ4
AA3

VCCQ5
AA5

VSSQ4
AA4

VSSQ5
AA6

CU77
104
C0201

R332 0R
R0402

RU10 0R
R0201

1
8M

ILTP110

ESD19 ESD8LL5.0CT5G-0.3pF

CU83 1uF-X7R
C0402

CU65
2.2uF
C0201

R15 0R
R0402

R
27

10
K

CU69
104
C0201

R
B

11
49

9
R

-1
%

R323 2R2 R0402

R328 2R2 R0402
1

8M
ILTP111

CU78
2.2uF
C0201

R11 10K R0402

R43 47K-1% R0402

E
S

D
2

E
S

D
8L

L
5.

0C
T

5
G

-0
.3

pF

R329 0R R0402

D1
B5819WS
SOD323

R36 0R R0402

R5
NC
R0402

ESD57 ESD8LL5.0CT5G-0.3pF

R18 NC R0402

C5 104 C0402

CU80
1uF
C0201

E
S

D
1

E
S

D
8L

L
5.

0C
T

5
G

-0
.3

pF

1
8M

ILTP112

R35 22R R0402

R
B

12
49

9
R

-1
%

CU79
104
C0201

R324 2R2 R0402

U4
GD5F2GM7UEYIGR-MT  //W25N02KVZEIR

WSON8E-PH127Z8x6

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

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

PGND
9

RU12 0R
R0201

CU54
1uF
C0201

CU81
104
C0201

RU18 0R
R0201

ESD18 ESD8LL5.0CT5G-0.3pF

ESD59 ESD8LL5.0CT5G-0.3pF

CU82

4.7uF
C0402

ESD51 ESD8LL5.0CT5G-0.3pF

R12 10K R0402

R16 10K R0402

RU13 0R
R0201

ESD58 ESD8LL5.0CT5G-0.3pF

R9
5K1
R0402

CU58
1uF
C0201

USB_DM
USB_DP

AVDD09_SSUSB
AVDD18_SSUSB

AVDD33_USB
AVDD18_USB

AVDD09_CKM_PE2
AVDD18_CKM_PE2

AVDD09_PCIE_1L

AVDD12_PCIE_1L_0

AVDD18_PCIE_1L_0

AVDD18_HSGMII

AVDD09_HSGMII

GPIO37/PCIE_1L_1_CLKREQ_N
GPIO34/PCIE_1L_0_CLKREQ_N
GPIO38/PCIE_1L_1_WAKE_N
GPIO35/PCIE_1L_0_WAKE_N

CKM_PE2_PT0_CK_P
CKM_PE2_PT0_CK_N

PCIE_1L_1_LN0_TXP
PCIE_1L_1_LN0_TXN
PCIE_1L_1_LN0_RXP
PCIE_1L_1_LN0_RXN

CKM_PE2_PT1_CK_P
CKM_PE2_PT1_CK_N

GPIO36/PCIE_1L_1_PRESET_N

GPIO33/PCIE_2L_0_PRESET_N

PCIE_1L_0_LN0_TXP
PCIE_1L_0_LN0_TXN
PCIE_1L_0_LN0_RXP
PCIE_1L_0_LN0_RXN

HSGMII_TXP0
HSGMII_TXN0
HSGMII_RXP0
HSGMII_RXN0

HSGMII_TXP1
HSGMII_TXN1
HSGMII_RXP1
HSGMII_RXN1

AVDD12_PCIE_1L_1

AVDD18_PCIE_1L_1

AVDD09_HSGMII AVDD18_HSGMII

AVDD09_SSUSB

AVDD09_CKM_PE2

AVDD09_PCIE_1L

AVDD18_SSUSB

AVDD18_USB

AVDD18_CKM_PE2

AVDD18_PCIE_1L_0

AVDD18_PCIE_1L_1

AVDD12_PCIE_1L_0

AVDD12_PCIE_1L_1

GPIO13/PWM0/2P5G_LED1_P0 GPIO03/JTAG_JTDO/PCM_DTX/UART1_RXD
GPIO04/JTAG_JTDI/PCM_DRX/UART1_TXD
GPIO05/JTAG_JTMS/PCM_CLK/UART1_CTS
GPIO06/JTAG_JTCLK/PCM_FS/UART1_RTS

GPIO18/SPI0_CSB/MSDC0_DAT3/SDXC_DATA3 GPIO07/JTAG_JTRST_N/PWM1
GPIO17/SPI0_MISO/MSDC0_DAT2/SDXC_DATA2
GPIO16/SPI0_MOSI/MSDC0_DAT1//SDXC_DATA1
GPIO15/SPI0_CLK/MSDC0_DAT0/SDXC_DATA0
GPIO20/SPI0_WP//MSDC0_DAT5/SDXC_INS
GPIO19/SPI0_HOLD/MSDC0_DAT4/SDXC_WP GPIO43/I2C_SCL0/PWM1

GPIO44/I2C_SDA0/PWM2
GPIO24/SPI1_CSB/MSDC0_CLK/SDXC_CLK
GPIO23/SPI1_MISO/MSDC0_CMD/SDXC_CMD
GPIO22/SPI1_MOSI/MSDC0_DAT7 GPIO39/SMI_0_MDC/I2C_SCL0
GPIO21/SPI1_CLK//MSDC0_DAT6 GPIO40/SMI_0_MDIO/I2C_SDA0

GPIO28/SPI2_CSB/UART2_RTS
GPIO27/SPI2_MISO/UART2_CTS
GPIO26/SPI2_MOSI/UART2_TXD
GOIO25/SPI2_CLK/UART2_RXD
GPIO29/SPI2_WP/I2C_SCL0 GPIO01/RESET
GPIO30/SPI2_HOLD/I2C_SDA0 GPIO00/WPS

SYSRSTB_MT7987

BG_OUT
GPIO02/WATCHDOG GPIO41/GbE_INT/INT_HSGMII0

TESTMODE GPIO42/GbE_RESET

GPIO32/UART0_TXD
GPIO31/UART0_RXD

GPIO47/UART1_TXD/SPI1_MOSI
GPIO46/UART1_RXD/SPI1_CLK/INT_HSGMII1
GPIO48/UART1_CTS/SPI1_MISO/DRV_VBUS
GPIO49/UART1_RTS/SPI1_CSB/2P5G_LED1_P0

GPIO09/PCM_DRX_I2S_DIN/UART2_TXD
GPIO08/PCM_DTX_I2S_DOUT/UART2_RXD
GPIO12/PCM_MCK_I2S_MCLK/PWM2 PWRGD_TRIM
GPIO11/PCM_FS_I2S_LRCK/UART2_RTS
GPIO10/PCM_CLK_I2S_BCLK/UART2_CTS GPIO14/USB_VBUS/MSDC0_RSTB

2P5GBT_MPX

AVDD18_2P5GBT

AVDD33_2P5GBT

GPIO45/2P5G_LED0_P0

AVDD33_2P5GBT

AVDD18_2P5GBT

WPS_KEY

AVDD33_USB

SPI2_CS_NOR VDD_NOR

SDXC_DATA2 SD_D2#
SDXC_DATA3 SD_D3#
SDXC_CMD SD_CMD#

SD_VDD
SDXC_CLK SD_CLK#

SDXC_DATA0 SD_D0#
SDXC_DATA1 SD_D1#

GPIO20/SPI0_WP//MSDC0_DAT5/SDXC_INS SD_CD#

MSDC0_DAT0
MSDC0_DAT1
MSDC0_DAT2
MSDC0_DAT3
GPIO19/SPI0_HOLD/MSDC0_DAT4/SDXC_WP
GPIO20/SPI0_WP//MSDC0_DAT5/SDXC_INS
GPIO21/SPI1_CLK//MSDC0_DAT6
GPIO22/SPI1_MOSI/MSDC0_DAT7

MSDC0_CMD eMMC_CMD#

MSDC0_CLK eMMC_CK#

eMMC_DSL#

GPIO14/USB_VBUS/MSDC0_RSTB eMMC_RSTB#

eMMC-VDDI

eMMC-RFU1

eMMC-RFU2

GPIO18/SPI0_CSB/MSDC0_DAT3/SDXC_DATA3
GPIO17/SPI0_MISO/MSDC0_DAT2/SDXC_DATA2
GPIO16/SPI0_MOSI/MSDC0_DAT1//SDXC_DATA1
GPIO15/SPI0_CLK/MSDC0_DAT0/SDXC_DATA0
GPIO24/SPI1_CSB/MSDC0_CLK/SDXC_CLK
GPIO23/SPI1_MISO/MSDC0_CMD/SDXC_CMD

GPIO03/JTAG_JTDO/PCM_DTX/UART1_RXD
GPIO04/JTAG_JTDI/PCM_DRX/UART1_TXD
GPIO05/JTAG_JTMS/PCM_CLK/UART1_CTS
GPIO06/JTAG_JTCLK/PCM_FS/UART1_RTS
GPIO07/JTAG_JTRST_N/PWM1

GPIO03/JTAG_JTDO/PCM_DTX/UART1_RXD
GPIO04/JTAG_JTDI/PCM_DRX/UART1_TXD

GPIO07/JTAG_JTRST_N/PWM1

GPIO47/UART1_TXD/SPI1_MOSI

GPIO46/UART1_RXD/SPI1_CLK/INT_HSGMII1
GPIO48/UART1_CTS/SPI1_MISO/DRV_VBUS

GPIO49/UART1_RTS/SPI1_CSB/2P5G_LED1_P0
GPIO05/JTAG_JTMS/PCM_CLK/UART1_CTSGPIO06/JTAG_JTCLK/PCM_FS/UART1_RTS

SYSRSTB_MT7987RST_KEY TESTMODE

SD/eMMC_SEL

MSDC0_DAT3
MSDC0_DAT2
MSDC0_DAT1
MSDC0_DAT0
MSDC0_CLK
MSDC0_CMD

SDXC_DATA3
SDXC_DATA2
SDXC_DATA1
SDXC_DATA0
SDXC_CLK
SDXC_CMD

I2C_SDA_MikroBUS
I2C_SCL_MikroBUS

SPI2_CS_SEL

GPIO13/PWM0/2P5G_LED1_P0
GPIO14/USB_VBUS/MSDC0_RSTB BOOT_VBUS

SD/eMMC_SEL BOOT_SD/EMMC
BOOT_SPI2_CS

SPI2_CS_NAND VDD_NAND

SPI2_CS_SEL

SYSRSTB_MT7987

GPIO01/RESET

SPI2_CS_NAND

SPI2_CS_NOR

BOOT_PWMSD_D2#
SD_D3#
SD_CMD#
SD_CLK#
SD_D0#
SD_D1#
SD_CD#
SD_VDD

GPIO00/WPS

GPIO06/JTAG_JTCLK/PCM_FS/UART1_RTS
GPIO49/UART1_RTS/SPI1_CSB/2P5G_LED1_P0
GPIO46/UART1_RXD/SPI1_CLK/INT_HSGMII1
GPIO48/UART1_CTS/SPI1_MISO/DRV_VBUS
GPIO47/UART1_TXD/SPI1_MOSI
GPIO07/JTAG_JTRST_N/PWM1
GPIO05/JTAG_JTMS/PCM_CLK/UART1_CTS
GPIO03/JTAG_JTDO/PCM_DTX/UART1_RXD
GPIO04/JTAG_JTDI/PCM_DRX/UART1_TXD
I2C_SCL_MikroBUS
I2C_SDA_MikroBUS



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Vout=Vfb*(1+RH/RL)

Ra

Rb

RH

Ca

RL

DVDD_CORE:0.85V/6A

DVDD_PROC:1.023V/6A

Ca

Rb

Ra

RL

RH

Vout=Vfb*(1+RH/RL)

RL

RH

3.3V/3A

1.8V/3A

RL

RH

AVDD09:0.9V/300mA

Rc

Vout=0.8*(1+Rc/Rd)

Rd

Rd

Rc

Vout=0.8*(1+Rc/Rd)

DDRV_2V5:2.5V/300mA

AVDD18:1.8V/500mA

Rd

Rc

Vout=0.8*(1+Rc/Rd)

Vout=0.6*(1+20/20) =1.2V

1.2VD:1.2V/2A

RL

5.0V/3A

RH

：DCIN 5~24V(When powered by 5V, R4Lite can start up, but BE14 cannot)

TypeC Console

TypeC PD: 20V

90R

FAN0

MMSZ5253BT1G,
23.75-26.25V,TPY=25V,
SOD123

DCIN(VH-3.96MM)

USB2_0_TypeC_6PIN_C668623

RH

RL

FAN1

VDD_SYS DVDD_CORE

VDD_SYS DVDD_PROC

VDD_SYS 3.3VD

VDD_SYS 1.8VD

AVDD09

3.3VD DDRV_2V5

AVDD18

3.3VD AVDD18

1.8VD

1.8VD

1.2VD

AVDD18

3.3VD

AVDD12
AVDD12_DDR

VDD_SYS 5.0VD

Debug_VBUSDebug_VBUS

PDIN_20V VDD_SYS
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可以升级EEPROM(linux )

Power-Up Sequence For VL817

3V3

1V1

USB3.0 HUB

VL3_3V

VL_5VIN

VL3_3V_O

VL3_3V

VL1_1V

VL1_1V_O

VL3_3V
VL3_3V

VL3_3V

VL3_3V

VL3_3V

VL3_3V
VL3_3V

VL3_3V
VL3_3V

VL3_3V_O

VL1_1V_O

VL3_3V

VL3_3V
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USBHUB_SSRX2n
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USBHUB_D3p

USBHUB_SSTX3p
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SOC_SSUSB_RX1_P
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SOC_USB2_DP
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USBHUB_D3p

USBHUB_SSTX3p
USBHUB_SSTX3n
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2.5~5.5V

2V 6.8K/Rset

U11 SY6280AAC

SOT23-5

VOUT
1

GND
2

Iset
3

IN
5

EN
4

U10
IS25LQ512B-JDLE  //P25Q40H-TSH-IR

TSSOP8-PH065Z3_0x6_4

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

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

C46

1uF
C0402

R76 10K R0402

R95 22R R0402

C26 104 C0402

CN8
USB3_AF9P_SMD01-Straight_C3020886

USB3_AF9P_SMD02

VBUS
1

D-
2

D+
3

GND
4

SSRX-
5 SSRX+
6

GND
7

SSTX-
8 SSTX+
9

PG10
10

PG11
11

LP11
WPN252012H2R2MT

IND2520

R
92

N
C

\4
70

K
R

04
02

C45

1uF
C0402

R78 10K R0402

C25 104 C0402

R77 0R R0402

R90 10K R0402

C44
47uF
C0805

C50

104
C0201

R94 0R R0402

R74 0R R0402

C48

104
C0201

C52

104
C0201

R84 0R R0603

R98 100K-1% R0402

C51

104
C0201

C32 12pF C0402

C37

1uF
C0402

C34 12pF C0402

R89 5K1 R0402

R85 10K R0402

C47

1uF
C0402

C33 104 C0402

ESD11 ESD8LL5.0CT5G-0.3pF

R96 10K R0402

C29 1uF C0402
R356 0R R0402

R81 6K04-1% R0402

C54

104
C0201

R80 5K1 R0402

C27 104 C0402

C53

104
C0201

R79 0R R0603

C49

104
C0201

VL817_DN
VL817_DP

VL817_SSTX0N
VL817_SSTX0P

VL817_XI
VL817_XO

VL817_RST

VL817_XI

VL817_XO

SPI_D
SPI_CLK
SPI_Q
SPI_CS

SPI_CS
SPI_Q

SPI_CLK
SPI_D

USBOC3
USBOC4

USBOC1
USBOC2

USB4_DN USB4_D_N
USB4_DP USB4_D_P

VL817_DN
VL817_DP

VL817_SSTX0N
VL817_SSTX0P

VL817_SSRX0N
VL817_SSRX0P

VL817_EXTPWR_SET

VL817_EXTPWR_SET

USB1_DN USB1_D_N
USB1_DP USB1_D_P

USB2_DN USB2_D_N
USB2_DP USB2_D_P

USB2_TXP USB2_TX_P
USB2_TXN USB2_TX_N

USB2_RXP USB2_RX_P
USB2_RXN USB2_RX_N

USB3_TXP USB3_TX_P
USB3_TXN USB3_TX_N

USB3_RXP USB3_RX_P
USB3_RXN USB3_RX_N

USB3_D_NUSB3_DN
USB3_D_PUSB3_DP

VL817_RST

VL817_SSRX0P
VL817_SSRX0N

USB_VBUS_PDN

USBCON_D1n
USBCON_D1p

USBCON_SSTX1p
USBCON_SSTX1n

GND GND
USBCON_SSRX1p
USBCON_SSRX1n

USBCON_D1n

USBCON_D1p

USB_VBUS_PDN
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SIM1

模组主供电电压调整

打开 关闭模组主供电/

90R

90R

90R

RL

RH

SIM1

网络信号指示灯输出

模组USB 

90R

90R

90R

NGFF-KEYB

Vset=0   :3.31V

Vset=1
   100K  :3.57V
   51K    :3.81V

VCC_KEYB=3.3V/3.8V#3A

1.8VD

VDD_SYS

NGFF_KEYB_1P8V

NGFF_KEYB_VDDIN

NGFF_KEYB_3P3V

NGFF_KEYB_VDDIO

VCC_KEYB

NGFF_KEYB_VDDIN VCC_KEYB

NGFF_KEYB_VDDIO

NGFF_KEYB_VDDIO

VCC_KEYB

NGFF_KEYB_3P3V
NGFF_KEYB_3P3V
NGFF_KEYB_3P3V

NGFF_KEYB_3P3V

NGFF_KEYB_3P3V

NGFF_KEYB_1P8V

NGFF_KEYB_1P8V

3.3VD

3.3VD

USBHUB_D2n
USBHUB_D2p

USBHUB_SSTX2p
USBHUB_SSTX2n

USBHUB_SSRX2p
USBHUB_SSRX2n

PCA_A_IO0_6/BKEY-Card-PWRON

NGFF_KEYB_LED

PCA_A_IO0_4/BKEY-PDN
PCA_A_IO0_5/BKEY-Vset
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06_NGFF_KEYB_5G

BPI-R4-Lite_MT7987

RP68 NC\10K R0402

R108 0R R0402

C61
47uF
C0805

LED1
LED-SIDE-B
LED1206-SIDE-B

R105 NC\10K R0402

R112 0R R0402

LA1314HD

4.5/32V

-40/85℃

3A

0.798V

1.3V/100uA

：FM

NC:PFM,1200KHz
200K:PFM,600KHz

39K:FPWM,600KHz
GND:FPWM,1200KHz

1.5MΩ PD

5.5V ZD, 2 K

RL:2~100K

RL=10K

RH=
5K1 :1.21V

9K09 :1.52V

12K7 :1.81V

53K6 :5.07V

31K6 :3.31V

21K5 :2.51V

UP11 LA1314HD
UDFN8E_3x2MM

FB
1EN

2

VIN3
3

SW4
4

SW5
5

VIN6
6

BST
7

FM
8

EP
9

R110 NC\10K R0402

RP60 100R-1% R0402

RP64 10K-1% R0402

TP12

eSIM

U20 NC\eSIM-5x6MM

VFDFPN8E-127PH5x6MM

GND
1NC/SWIO

2
DATA

3

VCC
8

RESET
7

CLK
6

NC5
5 NC4
4

PG
9

C63
4.7pF
C0402

CP58
22uF
C0603

C59
47uF
C0805

GND WITHOUT CARD

MicroSIM

CN10 SIM-NANO-1612

SIM-NANO-1612

VDD
C1

RST
C2

CLK
C3

GND5
C5

VPP
C6

DATA
C7

DET
C9

G
1

10

G
2

11

G
3

12

G
4

13

C62
104
C0402

C55 104 C0402

R755 0R R0402

CP60 104 C0402
CP59 200pF C0402

C58
47uF
C0805

G
S

D

N

Q7
2SK3018

SOT23
1

2
3

M2
SMTSO
6.5MM

SO2

S
M

T
S

O
-M

2-
6.

5E
T

S
M

T
S

O
-M

2-
6S

E
T

M2
SMTSO
6.5MM

SO1

S
M

T
S

O
-M

2-
6.

5E
T

S
M

T
S

O
-M

2-
6S

E
T

R107 0R R0402

C57 NC\104 C0402

R103 0R R0402

E
S

D
39

E
S

D
8L

L5
.0

C
T

5G
-0

.3
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R104 499R-1% R0402

E
S

D
38

E
S

D
8L

L5
.0

C
T

5G
-0
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C64
4.7pF
C0402

RP59 0R R0402

E
S

D
40

E
S
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8L

L5
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T

5G
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R109 NC\0R R0805

C56 104 C0402

E
S

D
37

E
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D
8L

L5
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T

5G
-0
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M.2 KEY B Socket(Platform Side,HOST)

LIB:2023.11

CN9 M2_KEYB_85H NGFF-KEYB3052-85H

CONFIG_3(I)
1

3.3Vaux
2

GND
3

3.3Vaux
4

GND
5

Full_Card_Power_Off# (O,1.8/3.3V)
6

USB_D+
7

W_DISABLE#1 (O,1.8/3.3V)
8

USB_D-
9

LED#1(I)(3.3V)
10

GND
11

NOTCH12
12

NOTCH13
13

NOTCH14
14

NOTCH15
15

NOTCH16
16

NOTCH17
17

NOTCH18
18

NOTCH19
19

I2S_CLK(1.8V)/GPIO_5
20

CONFIG_0(I)
21

I2S_RX(1.8V)/GPIO_6
22

WoWWAN(I/O,1.8V)
23

I2S_TX(1.8V)/GPIO_7
24

DPR(O,1.8V)
25

GNSS_Dis2(3.3/1.8V)
26

GND
27

I2S_WA(1.8V)/GPIO_8
28

PERn1/USB3.0-Rx-(Host)
29

UIM1-RESET (I)
30

PERp1/USB3.0-Rx+(Host)
31

UIM1-CLK (I)
32

GND
33

UIM1-DATA (IO)
34

PETn1/USB3.0-Tx-(Host)
35

UIM1-PWR (I)
36

PETp1/USB3.0-Tx+(Host)
37

DEVSLP(O)
38

GND
39

SIM2_DET/GPIO_0
40

PERn0/SATA-B+(Host)
41

UIM2-DATA/GPIO_1
42

PERp0/SATA-B-(Host)
43

UIM2-CLK/GPIO_2
44

GND
45

UIM2-RESET/GPIO_3
46

PETn0/SATA-A-(Host)
47

UIM2-PWR/GPIO_4
48

PETp0/SATA-A+(Host)
49

PERST#(O,3.3V)
50

GND
51

CLKREQ#(I/O,3.3V)
52

REFCLKn
53

PEWAKE#(I/O,3.3V)
54

NC56
56

REFCLKp
55

GND
57

NC58
58

ANTCTL0(I,1.8V)
59

COEX3(I/O,1.8V)
60

COEX_TXD(O,1.8V)
62

COEX_RXD(I,1.8V)
64ANTCTL1(I,1.8V)

61

ANTCTL2(I,1.8V)
63

ANTCTL3(I,1.8V)
65

SIM1 Detect (O,1.8V)
66

Reset# (O,1.8V)
67

SUSCLK(O,3.3V,32kHz)
68

CONFIG_1(I)
69

3.3Vaux
70

GND
71

3.3Vaux
72

GND
73

3.3Vaux
74

CONFIG_2(I)
75

fix1
76

fix2
77SC1

78

SC2
79

R100 10K R0402

R114 0R R0402

C65
4.7pF
C0402

RP61 10K R0402

C60
47uF
C0805

R111 10K R0402

R106 NC\10K R0402

RP63 39K-1% R0402

CP56 10uF/25V C0603 LP7
MWSA0402S-2R2MT

IND0402S

RP66 100R-1% R0402

RP62 31K6-1% R0402

CP57 100nF C0402

E
S

D
23

E
S

D
8L

L5
.0

C
T

5G
-0

.3
pF

RP65
47K-1%
R0402

R318 10K R0402

R102 NC\10K R0402

eSIM

U19 NC\eSIM-5x6MM

VFDFPN8E-127PH5x6MM

GND
1

NC/SWIO
2

DATA
3

VCC
8 RESET
7 CLK
6

NC5
5

NC4
4PG

9

R113 0R R0402

R101 0R R0402

RP67 NC R0402

USIM_VDD-1A USIM_GND-A-1

USIM_RST-1A
USIM_VDD-1A

USIM_CLK-1A USIM_DATA-1A

USIM_DET-1A

KEYB-USB-Dp
KEYB-USB-Dn

NGFFB-SOC_USB_Dp

NGFF_KEYB_PDN
NGFF_KEYB_Vset

NGFFB-SOC_USB_Dn

NGFFB-SOC_USB_Dp
NGFFB-SOC_USB_Dn

NGFFB-SOC_USBSS_RXn
NGFFB-SOC_USBSS_RXp

NGFFB-SOC_USBSS_TXn
NGFFB-SOC_USBSS_TXp

KEYB-WAKEn

NGFFB-SOC_USBSS_RXn KEYB-HSIn
NGFFB-SOC_USBSS_RXp KEYB-HSIp

NGFFB-SOC_USBSS_TXn KEYB-HSOn
NGFFB-SOC_USBSS_TXp KEYB-HSOp

NGFF_KEYB_Card_PWRON
NGFF_KEYB_WWAN_DISABLE1n
NGFF_KEYB_NET_STUn

NGFF_KEYB_GNSS_DISABLE2n

USIM_RST-1A
USIM_CLK-1A
USIM_DATA-1A
USIM_VDD-1A

USIM_DET-1A

NGFF_KEYB_Vset

NGFF_KEYB_PDN

NGFF_KEYB_NET_STUn

NGFF_KEYB_RSTn_1P8V

USIM_VDD-1A
USIM_RST-1A
USIM_CLK-1A
USIM_DATA-1A

USIM_VDD-1B
USIM_RST-1B
USIM_CLK-1B
USIM_DATA-1B

NGFF_KEYB_Card_PWRON
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MT7996_PTA0_EXT_ACT
MT7996_PTA0_EXT_PRI

100R

100R

MT7996_PTA0_EXT_WLAN_ACT

85R

85R

85R

85R

85R

85R

90R

90R

SIM2

SIM3

Confirm the PIN6, PIN28, PIN48 of the 4G/5G module,
If it is not NC, DO NOT install and powered on! ! !

Confirm the PIN6, PIN28, PIN48 of the 4G/5G module,
If it is not NC, DO NOT install and powered on! ! !

SIM2

SIM3

RH

RL

PCIe_3V3#2=3.3V #3A

PCIe_3V3#2=3.3V #3A

RH

RL

mPCIe_A(PCIe0)

mPCIe_B(PCIe1)

85R

85R

85R

85R

PCIe 1Lane + 1Lane
4G LTE

mPCIe Device

4G LTE

mPCIe Slot A

4G LTE

WiFi:BE03/BE05/WiFi6

PCIe 1Lane + 1Lane

PCIe Setting mPCIe Slot B

WiFi:BE14

WiFi:BE03/BE05/WiFi6

PCIe 1Lane + 1Lane

XPCIe 2lane
GPIO11 01

85R

85R

ON

OFF

85R

85R

85R

100R

90R

85R

Vset=0   :3.31V

Vset=1
   100K  :3.57V
   51K    :3.81V

Vset=0   :3.31V

Vset=1
   100K  :3.57V
   51K    :3.81V

PCIe_12V#B

PCIe_3V3#A

PCIe_12V#A

1.8V_SIM

1.8V_SIM

PCIe_3V3#B

PCIe_12V#A

PCIe_3V3#A

PCIe_12V#A

PCIe_12V#A

PCIe_3V3#A

PCIe_12V#B

3.3VD

PCIe_3V3#B

PCIe_12V#B

PCIe_12V#B

3.3VD

PCIe_3V3#B

PCIe_12V#A
VDD_SYS

VDD_SYS PCIe_3V3#A

VDD_SYS PCIe_3V3#B

3.3VD

3.3VD

1.8VD

3.3VD

3.3VD
1.8VD 3.3VD

3.3VD

3.3VD

VDD_SYS
3.3VD

1.8V_SIM1.8VD

VDD_SYS
3.3VD
1.8VD 1.8V_SIM

3.3VD

3.3VD

3.3VD

3.3VD

PCIe_3V3#A

3.3VD

PCIe_3V3#B

3.3VD

PCIe_3V3#A

CKM_PE2_PT0_CKN
CKM_PE2_PT0_CKP

SOC_PCIE_2L_0_LN0_TXP
SOC_PCIE_2L_0_LN0_TXN

SOC_PCIE_2L_0_LN0_RXP
SOC_PCIE_2L_0_LN0_RXN

CKM_PE2_PT1_CKN
CKM_PE2_PT1_CKP

HUB_A_PCIE_2L_0_LN1_RXN
HUB_A_PCIE_2L_0_LN1_RXP

HUB_A_PCIE_2L_0_LN1_TXN
HUB_A_PCIE_2L_0_LN1_TXP

USBHUB_D4n
USBHUB_D4p

USBHUB_D1n
USBHUB_D1p

HUB_B_PCIE_2L_0_LN1_TXN
HUB_B_PCIE_2L_0_LN1_TXP

HUB_B_PCIE_2L_0_LN1_RXN
HUB_B_PCIE_2L_0_LN1_RXP

PCIE_2L_0_PRESETn_1P8V
PCIE_1L_0_CLKREQn_1P8V
PCIE_1L_0_WAKEn_1P8V

PCIE_1L_1_PRESETn_1P8V
PCIE_1L_1_CLKREQn_1P8V
PCIE_1L_1_WAKEn_1P8V

PCIE_2L_0_PRESETn_3P3V
PCIE_1L_0_CLKREQn_3P3V
PCIE_1L_0_WAKEn_3P3V

PCIE_1L_1_PRESETn_3P3V
PCIE_1L_1_CLKREQn_3P3V
PCIE_1L_1_WAKEn_3P3V

PCIE_2L_0_PRESETn_3P3V
PCIE_1L_0_CLKREQn_3P3V
PCIE_1L_0_WAKEn_3P3V

PCIE_1L_1_PRESETn_3P3V
PCIE_1L_1_CLKREQn_3P3V
PCIE_1L_1_WAKEn_3P3V

I2C_SDA_WiFi
I2C_SCL_WiFi

I2C_SCL_WiFi
I2C_SDA_WiFi

mPCIe_A_LED-2

mPCIe_B_LED-3

mPCIe_A_LED_WPAN-2

mPCIe_B_LED_WPAN-3

GPIO11

SOC_PCIE_2L_0_LN1_TXP
SOC_PCIE_2L_0_LN1_TXN

SOC_PCIE_2L_0_LN1_RXP
SOC_PCIE_2L_0_LN1_RXN

HUB_B_PCIE_2L_0_LN1_RXP
HUB_B_PCIE_2L_0_LN1_RXN

HUB_B_PCIE_2L_0_LN1_TXP
HUB_B_PCIE_2L_0_LN1_TXN

HUB_A_PCIE_2L_0_LN1_RXP
HUB_A_PCIE_2L_0_LN1_RXN

HUB_A_PCIE_2L_0_LN1_TXP
HUB_A_PCIE_2L_0_LN1_TXN

WiFi-LED-5G
WiFi-LED-2G
PCIE_1L_0_WAKE_3P3V
PCIE_1L_0_CLKREQ_3P3V
PCIE_2L_0_PRESET_3P3V

mPCIe_A_LTE-USBDM
mPCIe_A_LTE-USBDP

mPCIe_A_CKn
mPCIe_A_CKp

mPCIe_A_LN0_RXn
mPCIe_A_LN0_RXp

mPCIe_A_LN0_TXn
mPCIe_A_LN0_TXp

mPCIe_A_LN1_RXn
mPCIe_A_LN1_RXp

mPCIe_A_LN1_TXn
mPCIe_A_LN1_TXp

PCA_A_IO0_0/mPCIeA-PDN
PCA_A_IO0_1/mPCIeA-Vset

PCA_A_IO0_2/mPCIeB-PDN
PCA_A_IO0_3/mPCIeB-Vset
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R357 0R R0402

RP69 0R R0402

GND WITHOUT CARD

MicroSIM

CN14 SIM-NANO-1612

SIM-NANO-1612

VDD
C1

RST
C2

CLK
C3

GND5
C5

VPP
C6

DATA
C7

DET
C9

G
1

10
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11

G
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0
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0
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LED2
LED0603-G
LED0603-G

R137 0R

CP70 200pF C0402
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C69
10uF/25V
C0603

RP72 31K6-1% R0402

R136 NC R0402

R165 10K R0402

R134 0R
R0402

R163 0R
R0402

C83
4.7pF
C0402

C84
4.7pF
C0402

R155 NC\10K R0402

R124 0R R0402

R361 499R-1% R0402

R169 0R R0402

R358 0R R0402

RP86 100R-1%R0402

C95
4.7pF
C0402

TP13

R157 0R R0402

R132 0R R0402

TP96

CP63
22uF
C0603

RP74 39K-1% R0402

RP78 NC\10K R0402

R126 0R R0402

R348 0R R0402

R138 0R R0402

C91

47uF
C0805

LED32 LED-SIDE-B
LED1206-SIDE-B

CP69 104 C0402

TP97

R158 0R R0402

TP94

C77

47uF
C0805

TP98

CP61 10uF/25V C0603

R133 0R R0402

R139 0R R0402

LED31 LED-SIDE-B
LED1206-SIDE-B

RP70 100R-1% R0402

R355 10K R0402

R140 10K R0402

R147 0R R0402

R166 0R R0402

C97
4.7pF
C0402

R145 0R R0402

G
S

D

N

Q10
2SK3018
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CG98 NC C0201

R733 2R2 R0402

CG83 NC C0201

R200 75R R0603

R730 2R2 R0402

CLIP7
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

CLIP22
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

R198 75R R0603

CLIP8
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

1
8 Y

G

Left LED,ACT=YELLOW

Right LED,Link=Green

SYT561188AB1A6SB9T5133

2025.01.20

RJ45-SYT561188AB1A6SB9T5133
CN19

RJ45_8P8C_LED_SMD

MX1+
1 MX1-
2 MX2+
3 MX3+
4 MX3-
5 MX2-
6 MX4+
7 MX4-
8

Y+
12

Y-
11

G+
10

G-
9

SH1
S1

SH2
S2

H
1

13

H
2

14

TVD1 NC\PAM02SD2303C

CG111 100nF C0402

CG87 100nF C0402

CG61 100nF C0402

RJ45PHY
L19

SFI1206DC-601R201

MCT1
1

MCT2
2

MX+
3

MX-
4

5
TD+

6
TD-

CG67 NC C0201

R194 NC\4K7

R721 2R2 R0402
R

316
0RR

0805

C124 103

C128 100nF/100V C0603

SMTSO

H22

S
M

T
S

O
-M

3-
6.

5
E

T
S

M
T

S
O

-M
3

RJ45PHY
L17

SFI1206DC-601R201

MCT1
1

MCT2
2

MX+
3

MX-
4

5
TD+

6
TD-

CG70 NC C0201

CG84 NC C0201

CN18
NC\FH35C-11S-0_3SHW

FH35C-11S-0_3SHW-PINL

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11
11

S1
S1

S2
S2

R205 5K1

R741 2R2 R0402

CLIP18
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

CG57 100nF C0402

R734 2R2 R0402

CG104 NC C0201

CLIP25
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

C137
NC\220uF/16V
SVP-D63H54

CG78 100nF C0402

CLIP23
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

CLIP9
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

RJ45PHY
L12

SFI1206DC-601R201

MCT1
1

MCT2
2

MX+
3

MX-
4

5
TD+

6
TD-

CG90 NC C0201

CLIP10
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

R
317

0RR
0805

CG115 100nF C0402

CG68 NC C0201

R186 75R R0603

SMTSO

H23

S
M

T
S

O
-M

3-
6.

5
E

T
S

M
T

S
O

-M
3

R206 5K1

R215 NC

RG22 1K-1%
R0402

R214 75R R0603

C130 100nF/100V C0603

R722 2R2 R0402

R191 75R R0603

CG107 100nF C0402

R742 2R2 R0402

RJ45PHY
L7

SFI1206DC-601R201

MCT1
1

MCT2
2

MX+
3

MX-
4

5
TD+

6
TD-

R209 75R R0603

CG93 100nF C0402

CLIP19
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

CLIP26
NC\SHIELD_CLIP

1
1

2
2

3
3

4
4

5
5

CG62 100nF C0402

RG18 1K-1%
R0402

R735 2R2 R0402

M0-X1+

M0-MCT1
M0-X1-

DVDDIO
LAN0_Y

M0-X4-
M0-X4+

M0-X2-

M0-X2+

M0-X3-
M0-X3+

M0-MCT2

M0-X2+

M0-X2-

M0-X1-
M0-X1+

DVDDIO
LAN0_G

M0-X3+
M0-MCT1

M0-MCT3 M0-MCT2
M0-X3- M0-MCT3

M0-MCT4

LAN0LED0

M0-X4+

M0-MCT4
M0-X4-

M1-X1+

M1-MCT1 DVDDIOM1-X1- LAN1_Y

M1-X4-
M1-X4+

M1-X2-
M1-X3-M1-X2+ M1-X3+

M1-X2+M1-MCT2 M1-X1-M1-X2- M1-X1+

DVDDIO
LAN1_G

M1-X3+
M1-MCT1

M1-MCT3 M1-MCT2
M1-X3- M1-MCT3

M1-MCT4

M1-X4+

M1-MCT4
M1-X4-

M2-X1+

M2-MCT1 DVDDIOM2-X1- LAN2_Y

M2-X4-
M2-X4+

M2-X2-
M2-X3-M2-X2+ M2-X3+

M2-X2+M2-MCT2 M2-X1-M2-X2- M2-X1+

DVDDIO
LAN2_G

M2-X3+
M2-MCT1

M2-MCT3 M2-MCT2
M2-X3- M2-MCT3

M2-MCT4

M2-X4+

M2-MCT4
M2-X4-

M3-X1+

M3-MCT1 DVDDIOM3-X1- LAN3_Y

M3-X4-
M3-X4+

M3-X2-
M3-X3-M3-X2+ M3-X3+

M3-X2+M3-MCT2 M3-X1-M3-X2- M3-X1+

DVDDIO
LAN3_G

M3-X3+
M3-MCT1

M3-MCT3 M3-MCT2
M3-X3- M3-MCT3

M3-MCT4

M3-X4+

M3-MCT4
M3-X4-

T4-CT0 M5-MCT4

M5-X4-

M5-X4+

T3-CT0 M5-MCT3

M5-X3-

M5-X3+

T2-CT0 M5-MCT2

M5-X2-

M5-X2+

T1-CT0 M5-MCT1

M5-X1-

M5-X1+

M5-X4-
M5-X4+

M5-X2-
M5-X3-
M5-X3+

M5-X2+
M5-X1-
M5-X1+

DVDDIO
LAN5_G

M5-MCT1
M5-MCT2
M5-MCT3
M5-MCT4

M5-MCT1

M5-MCT2

M5-MCT3

M5-MCT4

DVDDIO
LAN4LEDY
LAN4LED0G

PD1 PD2 PD3 PD4
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AT24C02D-XHM-T

EEPROM

0:

0:
1:

RTC

2.5G SFP

LED

90R

90R

90R

90R

POWER ACTACTPOWER

I2C To GPIO

XL9555

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

3.3VR_SFP2

3.3VR_SFP2

3.3VT_SFP2

3.3VT_SFP2

VDD_RTC

3.3VD

3.3VD

3.3VD

VDD_RTC

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD
3.3VD

SYS LED

I2C_SDA_RTC
I2C_SCL_RTC

I2C_SDA_SFP1
I2C_SCL_SFP1

I2C_SDA_MikroBUS
I2C_SCL_MikroBUS

I2C_SDA_WiFi
I2C_SCL_WiFi

I2C_SCL_RTC
I2C_SDA_RTC

I2C_SCLK
I2C_SDATA

I2C_SDA_SFP1
I2C_SCL_SFP1

SGMII_P5_RX_N
SGMII_P5_RX_P

SGMII_P5_TX_P
SGMII_P5_TX_N

I2C_SCL_RTC

I2C_SDA_RTC

GPIO8

GPIO9

GPIO10

PCA_A_IO1_3/SFP-LED

SYS LED

PCA_A_IO0_0/mPCIeA-PDN
PCA_A_IO0_1/mPCIeA-Vset
PCA_A_IO0_2/mPCIeB-PDN
PCA_A_IO0_3/mPCIeB-Vset
PCA_A_IO0_4/BKEY-PDN
PCA_A_IO0_5/BKEY-Vset
PCA_A_IO0_6/BKEY-Card-PWRON

GPIO02/WATCHDOG
PCA_A_IO1_0/USB-HUB-RST
PCA_A_IO1_1/USB-VBUS-PDN
PCA_A_IO1_2/EEPROM-WP
PCA_A_IO1_3/SFP-LED
PCA_A_IO1_4/SFP_TX_Fault
PCA_A_IO1_5/SFP_Rate_SEL0
PCA_A_IO1_6/SFP_Rate_SEL1

I2C_SCLK
I2C_SDATA

PCA_A_IO1_2/EEPROM-WP

PCA_A_IO1_4/SFP_TX_Fault

PCA_A_IO1_5/SFP_Rate_SEL0

PCA_A_IO1_6/SFP_Rate_SEL1
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BPI-R4-Lite_MT7987
R270 0R R0402

C139
104
C0402

C227 224 C0402

R268 0R R0402

R242
6K04-1%

R0402

R261 1K-1% R0402

C151 47uF C0805

R378
10K
R0402

R751 22R R0402

C148 12pF C0402

C140
10uF
C0402

0
6

0
3

LED26
LED0603-B
LED0603-B

R345 NC R0402

C147 104 C0402

SMD

CN22 SFP_CAGE

SFP_CAGE1x1B

GND
1

GND
2

GND
3

GND4
4

GND
5

GND
6

GND7
7

GND8
8

GND9
9

GND10
10

GND11
11

GND12
12

GND13
13

GND14
14

GND15
15

GND16
16

GND17
17

GND18
18

GND19
19

GND20
20

C231 224 C0402

R749 2K2-1% R0402

TCA9545A

A2

TCA9544A

GND

TCA9543A

1.65/5.5V

I2C:1.65/5.5V

U16
PCA9545APW  //TCA9545APWR

TSSOP20-PH065Z840x850

A0
1

A1
2

RST
3

INT0
4

SD0
5

SC0
6

GND
10

INT1
7

SD1
8

SC1
9

INT2
11

SC2
13

SD2
12

INT3
14SD3
15SC3
16INT
17SCL
18SDA
19VCC
20

R389 NC R0402

R379
2K2-1%
R0402

R255 100K-1%
R0402

R630
20K-1%
R0402

LED16 NC\LED-SIDE-G

LED1206-SIDE-G

R252 10K R0402

R249 0R R0402

R256 22R R0402

R380
2K2-1%
R0402

C146 104 C0402

R750 0R R0402

0603LED29 LED0603-G LED0603-G

R231 0R R0402

R262 1K-1% R0402

R272 0R R0402

G
S

D

N

Q13
2SK3018

SOT23
1

2
3

R752 0R R0402

X4
32.768KHz,9pF,20PPM

CRYS-SMD-3215

1
2

R
33

7
5K

1
R

04
02

R624
10K-1%

R0402

R269 0R R0402

R226 0R R0402

T
P

79

R248
NC\51K-1%
R0402

R250 0R R0402

R346 10K R0402

T
P

80

R
33

8
N

C
R

04
02

R258 1K-1% R0402

R273 22R R0402

R237 0R R0603

R251 22R R0402

C142
22uF
C0603

T
P

81

U18
P24C02A-TSH-MIR

MSOP8-PH065Z3x5

A0
1

A1
2

A2
3

GND
4

SDA
5SCL
6WP
7VCC
8

R234 0R R0402

R753 0R R0402

R384 0R R0402

R257 22R R0402

BOT

TOP

Module Absent. Grounded within the module

Rate Select 0

Receiver Loss of Signal Indication

LIB:2025.02

Transmitter Disable

Module Transmitter Fault TX

RX

LED

CN21 SFP1x1_SMD
SFP1x1_SMD

GND_T
1

TX_Fault
2

*TX_Disable
3

*MOD-SDA
4

*MOD-SCL
5

*MOD-ABS
6

Rate-Sel-RX
7

*Rx_LOS
8

GND/Rate-Sel-TX
9

GND_R
10

GND_R
11

RD-
12

RD+
13

TD+
18

TD-
19

GND_R
14

VCC_R
15

VCC_T
16

GND_T
17

GND_T
20

U17

AT8563S  //SPL8563M  //PCF8563TS

MSOP8-PH065Z3x5

OSCI
1

OSCO
2

INT
3

VSS
4

SDA
5

SCL
6

CLKOUT
7

VDD
8

R
33

9
N

C
R

04
02

R263 1K-1% R0402

T
P

82

C143
104
C0402

R230 0R R0603

R754 0R R0402

R224 0R R0402

R381 0R R0402

T
P

83

R347 0R R0402

C149 104 C0402

R
34

0
5K

1
R

04
02

R271 NC R0402

R247 2K2-1%
R0402

R625 2K2-1%
R0402

C144
10uF
C0402

R259 1K-1% R0402

C152 104 C0402

G
S

D

N

Q45
2SK3018

SOT23
1

2
3

R617
31K6-1%
R0402

R
34

1
5K

1
R

04
02

R385 NC R0402

LED12
LED-SIDE-G

LED1206-SIDE-G

R253 22R R0402

R264 1K-1% R0402

2.3/5.5V

OD

U32 PCA9555PW
TSSOP24-7P8x4P4PH065MM

A0
21

A1
2

A2
3

INT#
1

SCL
22 SDA
23

VDD
24

VSS
12

IO0_0
4

IO0_1
5

IO0_2
6

IO0_3
7

IO0_4
8

IO0_5
9

IO0_6
10

IO0_7
11

IO1_0
13

IO1_1
14

IO1_2
15

IO1_3
16

IO1_4
17

IO1_5
18

IO1_6
19

IO1_7
20

D13 BAT54C SOT23

1 2

3

R
34

2
5K

1
R

04
02

R382 0R R0402

R274 22R R0402

0
6

0
3

LED24
LED0603-G
LED0603-G

SFP GPIO

CN48
BTW-6AWT

TX_FAULT
1

TX_DISABLE
2

Rate_SEL0
3

Rate_SEL1
5 LOS
4

GND
6

S1
S1

S2
S2

R227 0R R0402

C150 12pF C0402

LED6
LED-SIDE-B

LED1206-SIDE-B

TP91

CON2 Battery_Cell
CR1220

R235 0R R0402

R
34

3
5K

1
R

04
02

R260 1K-1% R0402

R626
NC\51K-1%
R0402

R254 100K-1% R0402

R228 0R R0402

R387 0R R0402

R265 1K-1% R0402

TP92

R
34

4
1K

-1
%

R
04

02

R748 2K2-1% R0402

EXT_I2C0_SDA EXT_I2C3_SCL
EXT_I2C0_SCL EXT_I2C3_SDA

EXT_I2C1_SDA EXT_I2C2_SCL
EXT_I2C1_SCL EXT_I2C2_SDA

EXT_I2C0_SDA
EXT_I2C0_SCL

EXT_I2C1_SDA
EXT_I2C1_SCL

EXT_I2C2_SDA
EXT_I2C2_SCL

EXT_I2C3_SDA
EXT_I2C3_SCL

EEPROM_#WP
EEPROM_#SCL
EEPROM_#SDA

SFP2_TX_Fault
SFP2_TX_Disable
SFP2_SDA
SFP2_SLC
SFP2_MOD_ABS
SFP2_Rate_SEL0
SFP2_LOS
SFP2_Rate_SEL1

SFP2_RXN
SFP2_RXP

SFP2_TXP
SFP2_TXN

RTCIC_32KOUT

RTC_SCL_1

RTC_SDA_1

VCC_BAT

SFP2_LOS

EXT_I2C3_SDA
EXT_I2C3_SCL

SFP2_TX_Fault
SFP2_TX_Disable
SFP2_Rate_SEL0
SFP2_LOS
SFP2_Rate_SEL1
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eI2C0: EEPROM/RTC,0x50,0x57
eI2C1: SFP LAN
eI2C2: MikroBUS
eI2C3: Wi-Fi's EEPROM,0x51
       PCA9555PW

PCIe0 Gen3 1Lane

HSGMII,P0

HSGMII,P1
/USB3

2GB(1Gbx16bitx1)

mPCIe Slot B

BPI-R4-Lite

Quad-core Cortex-A53,2.0GHz
11.65x12.3mm, FCCSP,286PIN,065PH
-10/70℃

USB HUB P1

SPI2

mPCIe Slot A

 DRAM Controller

MT7987A

OSC

USB HUB P4

GPIO

40MHz

Power
Interface

I2C Switch

3.3V,1.8V,1.2V,2.5V
1.0V,0.85V

DC-DC

I2C0

SPI1

Reset/USER

I2C  x1
SPI  x1
UART x1
PWM  x1
JTAG x1

LEDxn

MikroBUS

LEDs

Keys

SPI0

MT7531AE

GbE RJ45,x4

USB2
(VL817)

USB3.0 HUB

USB HUB P3
USB3.0 CONN

USB HUB P2M.2 KEY B SLOT
(USB 4G/5G Module)

2.5G PHY2.5G RJ45,WAN

2.5G SFP
(Default 2.5G SFP LAN,
SW Can Change to WAN)

SIM2 SLOT
/eSIM(customize)

Wi-Fi NIC

UART0
USB-UART Bridge

USB TYPEC

SPI-NOR,32MB

6-Channel,1:2
multiplexer

Micro SD

eMMC,8GB

PCIe Switch

1Lane / 2Lane

(TS3A27518E)

(AW35710QNR)

SPI-NAND,256MB

PCIe1 Gen3 1Lane

1Lane

GPIO11

25MHz

25MHz

SPI2-CS 1:2 Switch

SPI-NOR-CS

SPI-NAND-CS

DCINDC12V/2A

TypeC20V/1A

POE12V/2A

USB TYPEC

POE

HW:SW3

HW:SW3

SEL

SEL

SEL

(PCA9545APW)

(WAS3157B)

(HT42B534-2)

(PCIe0)

(PCIe1)

SIM3 SLOT
/eSIM(customize)

SIM1 SLOT
/eSIM(customize)

CN13

CN11

12V FOR BE14

12V FOR BE14
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NGFF_EKEY_A(RSVD)

85R

90R

85R

100R

85R

85R

90R

100R

85R

85R

85R

85R

FPC

PCIe_3V3#A

PCIe_3V3#A

PCIe_3V3#A

3.3VD

WiFi-LED-5G
WiFi-LED-2G
PCIE_1L_0_WAKE_3P3V
PCIE_1L_0_CLKREQ_3P3V
PCIE_2L_0_PRESET_3P3V

mPCIe_A_LTE-USBDM
mPCIe_A_LTE-USBDP

mPCIe_A_CKn
mPCIe_A_CKp

mPCIe_A_LN0_RXn
mPCIe_A_LN0_RXp

mPCIe_A_LN0_TXn
mPCIe_A_LN0_TXp

mPCIe_A_LN1_RXn
mPCIe_A_LN1_RXp

mPCIe_A_LN1_TXn
mPCIe_A_LN1_TXp

NGFF_KEYB_LED
mPCIe_A_LED-2
mPCIe_A_LED_WPAN-2
mPCIe_B_LED-3
mPCIe_B_LED_WPAN-3
SYS LED
GPIO01/RESET
GPIO00/WPS
SYSRSTB_MT7987
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M.2 KEY E Socket(Platform Side,HOST)

FOR BT

LIB:2024.07

CN47 NI\M2_NGFF2230-KEYE-42H NGFF2230-KEYE-S1-NCSTP

GND
1

3.3Vaux
2

USB_D+
3

3.3Vaux
4

USB_D-
5

LED#1_WiFi(I,OD)
6

GND
7

PCM_CLK/I2S SCK(1.8V)
8

SDIO CLK(1.8V)
9

PCM_SYNC/I2S WS (1.8V)
10

SDIO CMD(1.8V)
11

PCM_IN/I2S SD_IN (I,1.8V)
12

SDIO DATA0(1.8V)
13

PCM_OUT/I2S SD_OUT(O,1.8V)
14

SDIO DATA1(1.8V)
15

LED#2_BT(I,OD)
16

SDIO DATA2(1.8V)
17

GND
18

SDIO DATA3(1.8V)
19

UART WAKE HOST(I,3.3V)
20

SDIO WAKE HOST(I,1.8V)
21

UART RX(I,1.8V)
22

SDIO RESET(O,1.8V)
23

NOTCH24
24

NOTCH25
25

NOTCH26
26

NOTCH27
27

NOTCH28
28

NOTCH29
29

NOTCH30
30

NOTCH31
31

UART TX(O,1.8V)
32

GND
33

UART CTS(I,1.8V)
34

PETp0(O,Host)
35

UART RTS(O,1.8V)
36

PETn0(O,Host)
37

RESERVED38
38

GND
39

RESERVED40
40

PERp0(I,Host)
41

RESERVED42
42

PERn0(I,Host)
43

COEX3(1.8V)
44

COEX_RXD(I,1.8V)
46

REFCLKP(Host)
47

COEX_TXD(O,1.8V)
48

REFCLKN(Host)
49

SUSCLK(O,32kHz,3.3V)
50

PERST0#(O,3.3V)
52

CLKREQ0(3.3V)
53

W_DISABLE_BT#2(O,3.3V)
54

W_DISABLE-WiFi#1(O,3.3V)
56

PEWake0(3.3V)
55

I2C_DATA_NFC(1.8V)
58

2nd Lane PETp1
59

I2C_CLK_NFC(O,1.8V)
60

I2C_ALERT_NFC(I,1.8V)
62

RESERVED64
642nd Lane PETn1

61

2nd Lane PERp1
65

PERST1
66

2nd Lane PERn1
67

CLKREQ1
68

PEWake1
70

2nd Lane REFCLKp1
71

3.3Vaux
72

2nd Lane REFCLKn1
73

3.3Vaux
74

fix1
76

fix2
77

H1
78

GND
45

GND
51

GND
57

GND
63

GND
69

GND
75

R695 NI\0R R0201

R709 NI\0R R0201

E-KEY-A-USB-Dp
E-KEY-A-USB-Dn E-KEY-A-WiFi_LEDn

E-KEY-A-PET0_P
E-KEY-A-PET0_N

E-KEY-A-PER0_P
E-KEY-A-PER0_N

E-KEY-A-PECK_P
E-KEY-A-PECK_N

E-KEY-A-PET1_P
E-KEY-A-PET1_N

E-KEY-A-PER1_P
E-KEY-A-PER1_N

E-KEY-A-PECLKREQ
E-KEY-A-PEWAKE

E-KEY-A-BT_LEDn

E-KEY-A-PERST

PCIE_A_WAKEn_3P3V
PCIE_A_CLKREQn_3P3V

SIM2-WiFi-LED-5G

SIM2-WiFi-LED-2G

PCIE_A_PERSTn_3P3V

LTE-USBDP_2
LTE-USBDM_2

mPCIe_A_CKp
mPCIe_A_CKn

mPCIe_A_LN0_RXp
mPCIe_A_LN0_RXn

mPCIe_A_LN0_TXp
mPCIe_A_LN0_TXn

mPCIe_A_LN1_RXp
mPCIe_A_LN1_RXn

mPCIe_A_LN1_TXp
mPCIe_A_LN1_TXn

SIM2-WiFi-LED-5G
SIM2-WiFi-LED-2G
PCIE_A_WAKEn_3P3V
PCIE_A_CLKREQn_3P3V
PCIE_A_PERSTn_3P3V

LTE-USBDM_2
LTE-USBDP_2

mPCIe_A_LN0_TXp
mPCIe_A_LN0_TXn

mPCIe_A_LN0_RXp
mPCIe_A_LN0_RXn

mPCIe_A_LN1_TXp
mPCIe_A_LN1_TXn

mPCIe_A_LN1_RXp
mPCIe_A_LN1_RXn

mPCIe_A_CKn
mPCIe_A_CKp


