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WLAN MT7975
(page 8)

SOC MT7986A

RF CONSYS
(Page 4)

AFE0_WF0_2.4G

AFE0_WF1_2.4G

AFE0_CLK

X'stal 40MHz

XO_COCLK

WF2_2.4G

WF3_2.4G

WF3_5G

WF1_2.4G

WF0_2.4G

DDR3/DDR4
(Page 5)

SPI
(Page 4)

SPI2SPIM_NOR/SPIM_NAND
(Page 9)

SGMII
(Page 6)

MT7531
(page 11)

2.5G PHY
(Page 14)

SGMII0

SGMII1

5 Port RJ45
(page 12)

1 Port RJ45
(page 14)

GPIO
(Page 4) GPIO11-15

JTAG for CA53
(page 13)

JTAG for WO0
(page 13)

GPIO6-10

UART
(Page 4)

Console
(page 4)

UART0

MDC/MDIO
(Page 4)

MDC/MDIO

MDC_MDIO

USB2/3
(Page 6)1 USB port

(page 6)

Power
(Page 7)

USB2/3

Boot strap
(Page 9)

WLAN LED
(Page 4)

PWM0 for PWM LED (D28)GPIO
PWM1 for WPS Status LED (D27)

WIFI 2.4G (D1)
WIFI 5G (D2) 

GPIO0 -reset MT7531

GPIO1- reset 2.5G PHY

GPIO4- reset/factory default button

GPIO5- WPS button

3.3V/4A
0.85V/4A

1.8V/4A
5V/2A

1.5V/0.5A
1.2V/0.3A
1.8V/0.3A
0.9V/0.3A
(Page 10)

LDO:

DDR3-2133
256/512MB
(Page 5)

1.023V/4A

Buck:

WF1_5G

WF2_5G

WF0_5G

WLAN MT7975
(page 7)

AFE1_WF2_5G

AFE1_WF1_5G

AFE1_WF0_5G

AFE0_WF1_2.4G

AFE0_WF1_2.4G

WF0_HB

AFE1_WF3_5G

WF1_HB

X'stal 40MHz
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Reset
Circuit

Shielding frame Hole

Close to MT7986
AFE0/WF0 2.4G

AFE1/WF1 5G

Intel 2.5G PHY INT

MT7531 INT

MAX current check, short bar 4mil around 100mA
EVB change to 0402/0603 for current measurement

 GPIO_6 JTAG_JTDO
 GPIO_7 JTAG_JTDI
 GPIO_8 JTAG_JTMS
 GPIO_9 JTAG_JTCLK

 GPIO_10 JTAG_JTRST_N
 GPIO_11 WO0_JTAG_JTDO
 GPIO_12 WO0_JTAG_JTDI
 GPIO_13 WO0_JTAG_JTMS
 GPIO_14 WO0_JTAG_JTCLK
 GPIO_15 WO0_JTAG_JTRST_N

PAD_BG_OUT need 1uF

RSTB reset A die

AFE1_AVDD18_WBG 80mA, Must w/  0.1uF*1+1uF*1
AFE0_AVDD18_WBG 80mA, Must w/  0.1uF*1+1uF*1 AFE1_AVDD12_WBG 40mA, Must w/  0.1uF*1+1uF*1

AFE0_AVDD12_WBG 50mA, Must w/  0.1uF*1+1uF*1

PAD_REFP sensitivity pin, away noise pin

TESTMODE MUST Tie to GND
AUXIN0-2 un-used floating or tie to GND

H: Wire to AVDD18 (Normal Mode)
L: FT calibration Mode, AX6000 RFB
wire to calibration Mode 

base on IS Package size, let four corner as NC pin, NC pin can wire to GND or NC

MD wire to AVDD18

Gigaswitch reset

PWM1 for WPS status LED

PWM0 for PWM LED

PWM0 bootstrap

OFF-PAGE CONNECTION

Clock trace with solild GND plane and GND via

eFuse Voltage

From USB2.0 power trace, add 0402 0 ohm. 2021/12/14

MD pull high change to 1.8VD
2021/12/10

SDA/GPIO4
SCL/GPIO3

SPI0_CLK/GPIO23/UART1_RXD

SPI0_MISO/GPIO25/UART1_CTS
SPI0_CS/GPIO26/UART1_RTS

SPI0_WP/GPIO28

PWM0/GPIO21

Option circuit, Customer can remove it !!
Raspberry Header 13x2

GPIO_3/GPIO8/UART1_TXD
GPIO_2/GPIO7/UART1_RXD
SYS_WATCHDOG/GPIO0

SPI1_MOSI/GPIO30/UART1_TX/UART2_TX
SPI1_MISO/GPIO31/UART1_CTS/UART2_CTS
SPI1_CLK/GPIO29/UART1_RX/UART2_RX SPI1_CS/GPIO32/UART1_RTS/UART2_RTS

PWM1/GPIO22

SPI0_HOLD/GPIO27

GPIO_3/GPIO8/UART1_TXD

SPI0_CS
SPI0_CLK
SPI0_MOSI
SPI0_MISO
SPI0_HOLD
SPI0_WP

UART0_TXD
UART0_RXD

SYSRSTB

WF2G_LED

PWM0

MDC_1SMI_MDC

GPIO_8
GPIO_7
GPIO_6
GPIO_5

GPIO_1
GPIO_0

MDIO_1SMI_MDIO
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GPIO_11
GPIO_12

7531_INT
WPS_PBC
RST_PBC

GPIO_10
GPIO_9

WPS_PBC

SYS_WATCHDOG

GPIO_2
GPIO_3
GPIO_4

7531_INT

GPIO_14
GPIO_15

GPIO_13

MD

REFP

VQPS

RSTB

SPI2_CS

SPI2_CLK
SPI2_MOSI
SPI2_MISO

SPI2_WP
SPI2_HOLD

PWM1

WF0_HB1
WF0_HB2
WF0_HB3
WF0_HB4
WF0_HB5
WF0_HB6
WF0_HB7
WF0_HB8

AFE0_WF0_IN
AFE0_WF0_IP
AFE0_WF0_QN
AFE0_WF0_QP

AFE0_WF1_IN

AFE0_WF1_QN
AFE0_WF1_IP

AFE0_WF1_QP

AFE1_WF0_IN

AFE1_WF0_QN
AFE1_WF0_IP

AFE1_WF0_QP

AFE1_WF1_IP
AFE1_WF1_QN

AFE1_WF1_IN

AFE1_WF1_QP

AFE1_WF2_IP
AFE1_WF2_QN

AFE1_WF2_IN

AFE1_WF2_QP

SPI2_CS
SPI2_CLK
SPI2_MOSI
SPI2_MISO

SPI2_WP
SPI2_HOLD
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_
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0

DVDD18IO_WF1

RST_211

SPI1_CS

PWM1

SPI1_MISO
SPI1_MOSI
SPI1_CLK

WF5G_LED

VQPS

BG_OUT

PWM1

GbE_RESET

WF0_HB0

GbE_RESET
RST_211

RST_PBC

PWM0

GPIO_6
GPIO_7
GPIO_8
GPIO_9
GPIO_10
GPIO_11
GPIO_12
GPIO_13
GPIO_14
GPIO_15

GPIO_1
GPIO_3
UART0_TXD

PWM0
SYS_WATCHDOG

GPIO_0

MDC_1
MDIO_1

SYSRSTB

WF0_TOP_CLK

XO_COCLK_2G

XO_COCLK_5G

WF0_TOP_DATA

AFE0_XIN_WBG

WF0_XO_REQ

WF0_CBA_RESETB

AFE1_XIN_WBG

UART0_TXD
UART0_RXD

UART2_RXD INT_N_211_SG1

MD

WF1_HB0

WF1_TOP_CLK
WF1_TOP_DATA

AFE1_WF3_QP

AFE1_WF3_IN

AFE1_WF3_QN
AFE1_WF3_IP

WF1_CBA_RESETB

WF1_XO_REQ

WF1_HB1
WF1_HB2
WF1_HB3
WF1_HB4
WF1_HB5
WF1_HB6
WF1_HB7
WF1_HB8

AFE0_WF3_IP
AFE0_WF3_QN

AFE0_WF3_IN

AFE0_WF3_QP

AFE0_WF2_IN

AFE0_WF2_QN
AFE0_WF2_IP

AFE0_WF2_QP
XO_COCLK_2G

AFE0_WF0_IN
AFE0_WF0_IP
AFE0_WF0_QN
AFE0_WF0_QP

AFE0_WF1_IN

AFE0_WF1_QN
AFE0_WF1_IP

AFE0_WF1_QP

AFE0_WF2_IN

AFE0_WF2_QN
AFE0_WF2_IP

AFE0_WF2_QP

AFE0_WF3_IP
AFE0_WF3_QN

AFE0_WF3_IN

AFE0_WF3_QP

WF0_CBA_RESETB

WF0_XO_REQ

WF0_HB7
WF0_HB8

WF0_HB1
WF0_HB2
WF0_HB3
WF0_HB4

WF0_HB0

WF0_HB5
WF0_HB6

WF0_TOP_CLK
WF0_TOP_DATA

XO_COCLK_5G

RSTB

PMU_POR_B_V18

AFE1_WF0_IN

AFE1_WF0_QN
AFE1_WF0_IP

AFE1_WF0_QP

AFE1_WF1_IP
AFE1_WF1_QN

AFE1_WF1_IN

AFE1_WF1_QP

AFE1_WF2_IP
AFE1_WF2_QN

AFE1_WF2_IN

AFE1_WF3_QP

AFE1_WF3_IN

AFE1_WF3_QN
AFE1_WF3_IP

AFE1_WF2_QP

WF1_CBA_RESETB

WF1_XO_REQ

WF1_TOP_CLK
WF1_TOP_DATA

WF1_HB0
WF1_HB1
WF1_HB2
WF1_HB3
WF1_HB4
WF1_HB5
WF1_HB6
WF1_HB7
WF1_HB8

PWM1

I2C_SDA
I2C_SCL

SPI1_MOSI
SPI1_MISO
SPI1_CLK

SPI0_MISO
SPI0_CS

PWM0

SPI0_WP

SPI0_MOSI
SPI0_CLK
SPI0_HOLD

SPI1_CS

SYS_WATCHDOG

GPIO_3
GPIO_2

SPI1_CS

SPI1_CLK
SPI1_MOSI
SPI1_MISO

SPI0_CS

SPI0_CLK
SPI0_MOSI
SPI0_MISO

SPI0_WP
SPI0_HOLD

I2C_SDA
I2C_SCL

RSTB

3.3VD

3.3VD

3.3VD

3.3VD

1.8VD

1.8VD

3.3VD 1.8VD

AVDD12

1.8VD

3.3VD

1.8VD

3.3VD

3.3VD

+5V

SPI0_CS
SPI0_CLK <7>
SPI0_MOSI <7>
SPI0_MISO <7>
SPI0_HOLD <7>
SPI0_WP <7>

7531_INT <9,10>
WPS_PBC <7>
RST_PBC <7>
RST_211 <12>

SPI1_CS

SPI1_MISO
SPI1_MOSI
SPI1_CLK

PWM1

GbE_RESET <9>

GPIO_6 <11>
GPIO_7 <11>
GPIO_8 <8,11>
GPIO_9 <11>
GPIO_10 <11>
GPIO_11 <11>
GPIO_12 <11>
GPIO_13 <11>
GPIO_14 <11>
GPIO_15 <11>

GPIO_1 <7>
GPIO_3 <7>
UART0_TXD <7>
PWM0 <7>
SYS_WATCHDOG <7>

GPIO_0 <7>

MDC_1 <9,12>
MDIO_1 <9,12>

SYSRSTB [10]

SPI2_CS <7>
SPI2_CLK <7>
SPI2_MOSI <7>
SPI2_MISO <7>
SPI2_HOLD <7>
SPI2_WP <7>

INT_N_211_SG1 [25]

AFE0_DIG_RESETB [9]
AFE1_DIG_RESETB [8]

XO_COCLK_2G [9]

WF0_XO_REQ [9]

WF0_CBA_RESETB [9]

AFE0_WF0_IP [9]
AFE0_WF0_IN [9]

WF0_TOP_CLK [9]
WF0_TOP_DATA [9]

WF0_HB0 [9]

AFE0_WF0_QP [9]
AFE0_WF0_QN [9]

AFE0_WF1_IP [9]
AFE0_WF1_IN [9]

AFE0_WF1_QN [9]
AFE0_WF1_QP [9]

AFE0_WF2_IN [9]
AFE0_WF2_IP [9]

AFE0_WF2_QP [9]
AFE0_WF2_QN [9]

AFE0_WF3_QP [9]

AFE0_WF3_IP [9]
AFE0_WF3_IN [9]

AFE0_WF3_QN [9]

WF0_HB1 [9]
WF0_HB2 [9]
WF0_HB3 [9]
WF0_HB4 [9]
WF0_HB5 [9]
WF0_HB6 [9]
WF0_HB7 [9]
WF0_HB8 [9]

XO_COCLK_5G [8]

RSTB [8,9]

WF1_TOP_DATA [8]
WF1_TOP_CLK [8]

WF1_HB0 [8]

WF1_XO_REQ [8]

PMU_POR_B_V18

WF1_CBA_RESETB [8]

AFE1_WF0_IP [8]
AFE1_WF0_IN [8]

AFE1_WF0_QP [8]
AFE1_WF0_QN [8]

AFE1_WF1_IP [8]
AFE1_WF1_IN [8]

AFE1_WF1_QN [8]
AFE1_WF1_QP [8]

AFE1_WF2_IN [8]
AFE1_WF2_IP [8]

AFE1_WF2_QP [8]
AFE1_WF2_QN [8]

AFE1_WF3_QP [8]

AFE1_WF3_IP [8]
AFE1_WF3_IN [8]

AFE1_WF3_QN [8]

WF1_HB1 [8]
WF1_HB2 [8]
WF1_HB3 [8]
WF1_HB4 [8]
WF1_HB5 [8]
WF1_HB6 [8]
WF1_HB7 [8]
WF1_HB8 [8]

PAD_PMU_POR_B[8,9]
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20KR

1
2

R14
1.5K

1
2
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MT7986A

U1E

SPI0_CS
H5

SPI0_WP
J5

SPI0_MISO
H4

SPI0_HOLD
J6

SPI0_CLK
H6 SPI0_MOSI
J4

SMI_MDC
AD25

SMI_MDIO
AE25

PWM0
G4

SYSRSTB
AC3

SYS_WATCHDOG
U2 I2C_SCL

AE23

I2C_SDA
AF23

GPIO_0
U5

GPIO_1
U3

GPIO_2
M22

GPIO_3
M23

GPIO_4
L21

GPIO_5
L22

GPIO_6
Y3

GPIO_7
V1

GPIO_8
AA3

GPIO_9
U4

GPIO_10
Y1

GPIO_11
U6

WF5G_LED
K22

WF2G_LED
K21

GPIO_12
AB2

GPIO_13
Y2

GPIO_14
AA2

GPIO_15
AF3

PWM1
G5

SPI1_CS
E2

SPI1_MISO
F2

SPI1_MOSI
G3

SPI1_CLK
F3

SPI2_CS
K26

SPI2_MISO
K25

SPI2_MOSI
L24

SPI2_CLK
M24

SPI2_WP
K24

SPI2_HOLD
L25

MD
R6

AUXIN1
R2AUXIN0
R1

REFP
T2AUXIN2
R3

RSTB
AE24

BG_OUT
AD23

VQPS
AA237531_INT
AD24

UART1_RTS
V3

UART1_CTS
V2

UART1_TXD
W3

UART1_RXD
W2

UART2_TXD
W6

UART2_RXD
W5

UART2_RTS
Y5

UART2_CTS
Y4

UART0_TXD
AB3

UART0_RXD
AC2

TESTMODE
G6
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1N4148/NI
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LED_YG
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RF Consys
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U1A

AFE0_WF3_QP
A13

AFE0_WF3_IP
B14

AFE0_WF3_QN
B13

AFE0_WF3_IN
A14

AFE0_WF2_IN
E15

AFE0_WF2_IP
F15

AFE0_WF2_QN
E14

AFE0_WF2_QP
D14

AFE0_WF1_IP
B11AFE0_WF1_IN
A11

AFE0_WF1_QP
A10AFE0_WF1_QN
B10

WF0_HB0
B7

WF0_HB1
A6
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D7

WF0_HB3
B6

WF0_HB4
E7
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E8

WF0_TOP_CLK
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close to U1

EXTR DDR3 40.2 ohm/ DDR4 100 ohm

DDR3/DDR4 pin pux no bootstrap, depend on software config

NEAR Main Chip

Differential Clock 
NEAR DRAM

DDR3 Ref Volt.

DRAM Bypass Cap

Near DRAM
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USB3 Port

Differential  90-ohm

OFF-PAGE CONNECTIONUSB differential impedance: 90 ohm

co-layout

1. U2_1 w/ U3
2. SG1 w/ 2.5G PHY, SG0 w/MT7531

SGMII-P6 to MT7986

30mA

35mA

30mA

35mA

30mA

35mA

20mA

30mA

<5mA

for USB

MT7986 SG1 to MT7531 P5

GR72/G73 copad, GR71/GR74 copad
C1075/C5726 copad, C34/C5727 copad

pin 1 Co-pad

MT7986 SG1 to Intel 2.5G PHY

via change layer to PHY

MT7531AMT7986

Co-pad

pin 1 Co-pad

MT7986 SG1 to MT7531 P5

MT7986 SG1 to Intel 2.5G PHY

Default BOM SG1 to MT7531A P5

Unused SGMII/U2/U3/PCIe
POWER/GND pin Tie to GND
Input: GND
OutPut: NC

SG0_SSUSB_RXN
SG0_SSUSB_RXP
SGMII_TX_N
SGMII_TX_P

U3_SSUSB_RXP
U3_SSUSB_RXN

SSUSB_RXP_1
SSUSB_RXN_1

SSUSB_TXN_1
SSUSB_TXP_1

SSUSB_TX_N
SSUSB_TX_P USB_DM1_R

USB_DP1_R

U2_1_USB_DM
U2_1_USB_DP

U3_SSUSB_TXP
U3_SSUSB_TXN

SSUSB_TX_P
SSUSB_TX_N

U3_SSUSB_RXP
U3_SSUSB_RXN

AVDD09

U2_1_AVDD33_USB
AVDD18

U2_1_USB_DM
U2_1_USB_DP

AVDD12

AVDD18

SG0_SSUSB_RXP
SG0_SSUSB_RXN

SGMII_TX_P
SGMII_TX_N SG0_SSUSB_TXP

SG0_SSUSB_TXN

SG1_SSUSB_RXP
SG1_SSUSB_RXN

SG1_SSUSB_TXP
SG1_SSUSB_TXN

U2_1_AVDD33_USB

AVDD18

AVDD09

AVDD09

SG1_SSUSB_TXP
SG1_SSUSB_TXN

SG1_TXP_MT7531
SG1_TXN_MT7531

SG1_SSUSB_RXP_MT7531
SG1_SSUSB_RXN_MT7531

SG1_SSUSB_RXP
SG1_SSUSB_RXN

SG1_SSUSB_TXP
SG1_TXN_PHY
SG1_TXP_PHY

SG1_SSUSB_TXN

SG1_SSUSB_RXN_PHY
SG1_SSUSB_RXP_PHY

SG1_SSUSB_RXN
SG1_SSUSB_RXP

PCIE_PRESENT_N

AVDD18

+5V_VBUS3

+5V_VBUS3

0.9VD

3.3VD

AVDD18

AVDD12

3.3VD

SGMII_TX_P <9>

SG0_SSUSB_RXP <9>
SGMII_TX_N <9>

SG0_SSUSB_RXN <9>

SG1_TXP_MT7531 <9>

SG1_SSUSB_RXP_MT7531 <9>

SG1_TXN_MT7531 <9>

SG1_SSUSB_RXN_MT7531 <9>

SG1_TXP_PHY <12>

SG1_SSUSB_RXN_PHY <12>

SG1_TXN_PHY <12>

SG1_SSUSB_RXP_PHY <12>
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MTK QVL Part !!
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Each IQ Pairs w/solid GND plane and via (trace width 4/4/4mil)

trace width 8/4/8mil
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Close to branch point
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WPS Button

System/Power LED

OFF-PAGE CONNECTION

Reset/ Factory 
Default Button

Near SPI Flash VCC

SPI2 to SPIM-NAND Flash

Heat SINK FIX HOLD

GPIO_0, GPIO_1 Internal PD

GPIO_3 low  for 2 A-die DBDC Mode

SPIM-NAND

keep layout trace short

2nd  A die XTAL mode: XTAL Mode  (MT7975 MUST)

for ECC Free

40MHz as default

PWM0 40MHz
Xtal select 1 : 40MHz <defaut>

SYS_WATCHDOG
 (MT7986A)

CPU 1.023V/
0.85V select

0 : XTAL mode <MT7975, MUST>
1 : Buffer mode

UART_TX0 Second A Die 
Xtal mode

Boot Sequence

01: SPIM-NAND 
00: SPIM-NOR Boot mode{GPIO_1,GPIO_0}

Pin Name Description

{GPIO_3}

Boot Strapping

11: Reserve
10: eMMC

1: 1 A-die DBDC
A-Die Mode

0 : 0.85V, 1.6G
1 : 1.023V, 2G

0 : 0.85V, 1.6G

0: 2 A-die DBDC

WPS_PBC

POWERLED

WPS_PBC

RST_PBC

RST_PBC

SPI2_CS
SPI2_CLK
SPI2_MOSI
SPI2_MISO

SPI2_WP
SPI2_HOLD

GPIO_0

GPIO_1

GPIO_3

SPI2_MISO
SPI2_WP

SPI2_HOLD

SPI2_MOSI
SPI2_CLK

SPI2_CS

UART0_TXD

GPIO_3

PWM0
SYS_WATCHDOG

UART0_TXD

GPIO_0
GPIO_1

SYS_WATCHDOG

PWM0

3.3VD

3.3VD

3.3VD 3.3VD

3.3VD

3.3VD

3.3VD

3.3VD 3.3VD

3.3VD

3.3VD3.3VD 3.3VD

WPS_PBC<2,7>

WPS_PBC <2,7>

RST_PBC<2,7>

RST_PBC <2,7>

SPI2_CS <2>
SPI2_CLK <2>
SPI2_MOSI <2>
SPI2_MISO <2>
SPI2_HOLD <2>
SPI2_WP <2>

GPIO_3 <2>

PWM0 <2>
SYS_WATCHDOG <2>

UART0_TXD <2>

GPIO_0 <2>
GPIO_1 <2>
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Shielding frame Hole (TOP)

2.4G to D-Die Off Page

WF0_2G_iPAiLNA TRX Out Circuit

WF1_2G_iPAiLNA TRX Out Circuit

WF2_2G_iPAiLNA TRX Out Circuit

WF3_2G_iPAiLNA TRX Out Circuit

50 Ohm

50 Ohm

50 Ohm

50 Ohm

Each IQ Pairs w/solid GND plane and via (trace width 4/4/4mil)

trace width 8/4/8mil

Isolated power branch

Isolated power branch

Star
Connection Pin 3 Pin 103 Pin 108Pin 9

Close to branch point
to AVDD_WF3_TOP_2G

Star
Connection

Pin 75

Pin 14Pin 20

Pin 90Pin 85Pin 94

Pin 99

Pin 109 Pin 101
Close to branch point
to AVDD_WF0_TOP_2G

Pin 72 Pin 92 Pin 80

Pin 17 Pin 16 Pin 15

Pin 74 Pin 77

Close to MT7975 Close to MT7975

Close to MT7975Close to MT7975

Reserve for EMI
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Power Plane

5V/2A

R2

R1

Vout=0.807(1+R1/R2)

+5V_VBUS for USB3 device

For EMI reserved

2A

Vout=0.8(1+R1/R2)

R1

R2

For AFE/CKQ12 Power (1.2V)
Current= 300mA

R2

R1

3.3V 5A

Vout=0.8(1+R1/R2)

Current= 300mA
For SGMII/USB3/PCIe Power (0.9V)

R1

R1

Vout=0.8(1+R1/R2)

Current= 300mA
For CKSQ18/SGMII/USB/PCIE Power (1.8V)

R2

R1

For MT7531

R1

Current= 500mA
For DDR3 (1.5V)

Vout=0.8(1+R1/R2)

R2

2.2uH
Isat=7000mA
Irms=5900mA

Change part to RT6255B

R1 --> 52.3K change to 54.9K ohm

L103 change to 3.3uH

Richtek suggest to add 0.1uF close bias
Richtek suggest 2.2uF
Effecitive capacitance MUST >0.7uF

Richtek suggest 2.2uF
Effecitive capacitance MUST >0.7uF

Richtek suggest 2.2uF
Effecitive capacitance MUST >0.7uF

5V suggest 4.7uH or 3.3uH
Copy from MTK other project is 2.2uH

- EN control by Vin, reserve disable by GPIO
- If only USB port control by GPIO, R8338 change to NI

2021/0806 LDO 1.5V delay at leat 3ms than LDO1.8V

T1=0.95ms T2=1.7ms

T2

T3

T4

T5

T6

T3=3.13ms T4=3.13ms T5=3.57ms T5=4.5ms
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BUCK 0.85V

BUCK 3.3V

LDO 1.8V

LDO 1.5V

LDO 0.9V
QPHY

QPHY/U2/CKSQ

DDR3

Power on sequence

POR/U2/IO/Adie/LDO*1

CORE/CA53 Vproc

AFE/DDR/EFUSE/PLL/IO/Adie/LDO*3

AFE/U2/CKSQLDO 1.2V

HDK v22 C965 change to 0.15uF

Please contact RichTek First, prevent part shortage

+Reserve to share w/ 2.5G ePHY

1.8V/4A
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R1

20210809 RC delay to meet
Power On Sequence Timing

1.99V

Vout=0.765(1+R1/R2)
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Isat=7000mA, Irms=5900mA

6.2x6.2x4.0mm
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1.023V/4A

Vout=0.765(1+R1/R2)

4A

MT7986A CA53 2GHz must 1.023V, if 1.6G,  voltage adjust to 0.85V or keep at 1.023V)

RC delay to meet
Power On Sequence Timing

1.0241V

Vout=0.6(1+R1/R2)

R1

12V to 0.85V (max. 5A)
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AVSS10_SGMII
46

PAD_SGMII_TXN_P5
45

PAD_SGMII_RXP_P5
42

DVDDL
58

P
A

D
_

L
A

N
4

_
L

E
D

1
7

1

GND
105

A
V

D
D
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2
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P
A

D
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T
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V
P

_
A

_
P
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P
A
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_
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_
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P
A

D
_

T
X

V
P

_
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_
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P
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X
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N

_
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_
P

4
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P
A

D
_

T
X

V
P

_
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_
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4
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P
A

D
_

T
X

V
N

_
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_
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4
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9

P
A

D
_

T
X

V
P

_
D

_
P
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3

0

P
A

D
_

T
X

V
N

_
D

_
P

4
3

1

AVDDH
33

PAD_SGMII_TXP_P5
44

P
A

D
_

G
P

IO
_

1
6

7
3

G
N

D
8

9

G
N

D
9

6

P
A

D
_

L
A

N
3

_
L

E
D

0
7

4

P
A

D
_

L
A

N
4

_
L

E
D

0
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0

C358

1uF

C0201

C317

1uF
C0201

C338

0.01uF

C0201

C313
22pF/50V-NPO

C0201

C326

1uF
C0201

PIC2

0.1uF/25V-Y5V

C0201

R214
SB/0603/NC

1 2

C324
1uF

C0201

C331

0.01uF
C0201

C315

1uF
C0201

C367
1uF

C0201

R221
NI

1
2

C340

0.01uF

C0201

C349

0.01uF

C0201

PC1

10uF/0603/X5R/25V

C0603

C341

0.01uF

C0201

C351

0.01uF

C0201

PIC3

0.01uF/25V-X7R
C0201

C318

1uF
C0201

C323
0.1uF

C0201

Y1

25MHz/ NXK25.000A516F-KAB8(CL_16pF)/DIP

C329

1uF

C0201

C368

NC-10uF/10V-Y5V
C0201

R213
SB/0402/NC

1 2

C356
0.1uF

C0201

C342

0.01uF

C0201

R211
NI/0 ohm

1 2

R210
SB/0402/NC

1 2

PC2

10uF/0603/X5R/25V

C0603

C7067
0.1uF/X7R 12

R216
SB/0402/NC

1 2

R218
SB/0805/NC

1 2

C337

1nF/50V-X7R
C0201

R212
NI/0 ohm

1 2
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X'Formre Central Tap at Primary
Side must tie with each other.

Can't tie together between
different ports.

Port 1 LED

Port 2 LED

Port 0 LED

Port 4 LED

Port 3 LED

XTAL25 - XTAL Selection:
  **Pull Up: 25MHz (default)

PHY_EN - Enable Embedded PHY:
**Pull Up : Enable (default)
  Pull Down: Disable 

EEE_DIS - EEE Disable:
**Pull Up: Disable EEE (default)

PLL_SW:
 **Pull Up: Power-on switch to PLL clock (default)

EEP_MODE - EEPROM mode selection
**Pull up: EEPROM size greater than 16Kbits (24C32 ~ 24C256) (default)
  Pull down:EEPROM size less than or equal 16Kbits (24C02 ~ 24C16)

TM_DIS - Test Mode Strap
Pull Up : Disable (default)

PAD_GPIO_0DISAUTOLOAD:(when TM_DIS=1)
   Pull Low: Enable Auto load EEPROM.
** Pull High: Disable Auto load EEPROM.

En_PWRLIGHT:
** Pull High: Enable LED Light when Power On or Reset
   Pull Low: Disable LED Light when Power On or Reset

Port 0 LED_1

Port 1 LED_1

Port 2 LED_1

Port 3 LED_1

Port 4 LED_1

P2MDIA+
P2MDIA-

P2MDIB-
P2MDIB+

P2MDIC-
P2MDIC+

P2MDID-
P2MDID+

P3MDID-

P3MDIA-

P3MDIB-
P3MDIB+

P3MDIA+

P3MDIC-

P3MDID+

P3MDIC+

P1MDID-

P1MDIC+

P0MDID-

P1MDIA-

P0MDIA-

P1MDIA+

P0MDIB-

P1MDIC-

P1MDID+

P0MDIB+

P0MDIA+

P1MDIB-

P0MDIC-

P1MDIB+

P0MDID+

P0MDIC+

P4MDIC-

P4MDIA-

P4MDIB+

P4MDIC+

P4MDID-

P4MDIA+

P4MDID+

P4MDIB-

P4MDIC-

P4MDIB+

P4MDID+
P4MDID-

P4MDIC+

P4MDIB-

P4MDIA+
P4MDIA-

P2MDID-

P2MDIA-

P2MDIB-

P2MDIB+

P2MDIC-

P2MDIA+

P2MDIC+

P2MDID+

P3MDIC+

P3MDID-

P3MDIA+

P3MDIC-

P3MDIA-

P3MDIB-
P3MDID+

P3MDIB+

P1MDID-
P1MDID+

P1MDIB+
P1MDIA-

P1MDIC-

P1MDIA+

P1MDIC+

P1MDIB-

P0MDIC+

P0MDIB-
P0MDID+
P0MDID-

P0MDIC-

P0MDIB+
P0MDIA-
P0MDIA+

LAN0LED0

LAN1LED0

LAN2LED0

LAN3LED0

LAN4LED0

7531_INT

PAD_GPIO_19

PAD_GPIO_16

LAN0LED1

LAN1LED1

LAN2LED1

LAN3LED1

LAN4LED1

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

DVDDIO

P4MDIDN<9>

P4MDIBN<9>

P4MDICP<9>

P4MDIDP<9>

P4MDICN<9>

P4MDIBP<9>

P4MDIAN<9>
P4MDIAP<9>

P3MDIDN<9>
P3MDIDP<9>

P3MDICN<9>
P3MDICP<9>

P3MDIBN<9>
P3MDIBP<9>

P3MDIAN<9>
P3MDIAP<9>

P2MDIBP<9>
P2MDIBN<9>

P2MDIDN<9>

P2MDICN<9>

P2MDIDP<9>

P2MDIAN<9>
P2MDIAP<9>

P2MDICP<9>

P0MDIBP<9>
P0MDIBN<9>

P0MDIDN<9>

P0MDICN<9>

P0MDIDP<9>

P0MDIAN<9>
P0MDIAP<9>

P0MDICP<9>

P1MDIBP<9>
P1MDIBN<9>

P1MDIDN<9>

P1MDICN<9>

P1MDIDP<9>

P1MDIAN<9>
P1MDIAP<9>

P1MDICP<9>

LAN0LED0 <9>

LAN1LED0 <9>

LAN2LED0 <9>

LAN3LED0 <9>

LAN4LED0 <9>

7531_INT <2,9>

PAD_GPIO_19 <9>

PAD_GPIO_16 <9>

LAN0LED1 <9>

LAN1LED1 <9>

LAN2LED1 <9>

LAN3LED1 <9>

LAN4LED1 <9>
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P2

PJ-H1-BXBHNNNNN-1

1
2
3

6

4
5

7
8

D20

NI/LED
12

R271 75/5%
R0603

R297
NI/4.7K/5%

R0402

D22

NI/LED
12

R288 75/5%
R0603

R265

NI/LED
12

D18

LED
1 2

D14

LED
1 2

D12

LED
1 2

T2

TCT1
1

TD1_P
2

TD1_M
3

TCT2
4

TD2_P
5

TD2_M
6

TCT3
7

TD3_P
8

TD3_M
9

TCT4
10

TD4_P
11

TD4_M
12

MX4_M
13MX4_P
14MCT4
15

MCT3
18

MX3_M
16MX3_P
17

MX2_M
19MX2_P
20MCT2
21MX1_M
22MX1_P
23MCT1
24

C412NC-100pF/25V-X7R
C0201

C396100pF/25V-X7R
C0201

D21

LED
1 2

C407

NI/1000pF,2KV,SMD

1 2

C401100pF/25V-X7R
C0201

R294

4.7KR R0402

R299
NI/4.7K/5%

R0402

C404NC-100pF/25V-X7R
C0201

R291

330 ohm R0402

C403NC-100pF/25V-X7R
C0201

C409NC-100pF/25V-X7R
C0201

R258 75/5%
R0603

R266

330 ohm R0402

R298

4.7KR R0402

R256

NI/LED
12

R278

NI/330 ohmR0402

R255 75/5%
R0603

R272

330 ohm R0402

R275 75/5%
R0603

C408NC-100pF/25V-X7R
C0201

R260

330 ohm R0402

R284

330 ohm R0402

C393NC-100pF/25V-X7R
C0201

R295
NI/4.7K/5%

R0402

R
J
4
5
-
4
*
1

P3

PJ-A4-BXBHNNNNN-1

A1
1 A2
2 A3
3 A4
4 A5
5 A6
6 A7
7 A8
8

B1
9 B2

10 B3
11 B4
12 B5
13 B6
14 B7
15 B8
16

C1
17 C2
18 C3
19 C4
20 C5
21 C6
22 C7
23 C8
24

D1
25 D2
26 D3
27 D4
28 D5
29 D6
30 D7
31 D8
32

NC
34NC
33

Port 1

Port 2

T4
TXMR,G2PM109NLF,2P,GbE,28.1x11.1,BH,DIP48

1_TD4+
11

1_TD4-
12

1_TD3-
9 1_TD3+
8

1_TD1-
3 1_TD1+
2

1_TCT4
10

1_TD2+
5

1_TD2-
6

1_MX1+
47

1_MX1-
46

1_MCT4
39

1_MX2+
44

1_MX3+
41

1_MX4+
38

1_MX2-
43

1_MX3-
40

1_MX4-
37

2_TD6-
18 2_TD6+
17

2_TD5+
14

2_TD5-
15

2_TD7+
20

2_TD7-
21

2_TD8-
24 2_TD8+
23

2_MX8-
25

2_MX7-
28

2_MX6-
31

2_MX8+
26

2_MX7+
29

2_MX6+
32

2_MCT8
27

2_MX5-
342_MX5+
352_TCT5

13

1_TCT1
1

1_TCT2
4

1_TCT3
7

1_MCT3
42

1_MCT2
45

1_MCT1
48

2_MCT5
36

2_MCT6
33

2_MCT7
30

2_TCT6
16

2_TCT7
19

2_TCT8
22

R274 75/5%
R0603

R262 75/5%
R0603

R280 75/5%
R0603

D24

NI/LED
12

D16

LED
1 2

R289 75/5%
R0603

C398

NI/1000pF,2KV,SMD

1 2

R269 75/5%
R0603

R277 75/5%
R0603

R286 75/5%
R0603

D15

LED
1 2

R270NI/4.7K/5%
R0402

R261 75/5%
R0603

R268

NI/330 ohmR0402

R276

330 ohm R0402

Port 1

Port 2

T3
TXMR,G2PM109NLF,2P,GbE,28.1x11.1,BH,DIP48

1_TD4+
11

1_TD4-
12

1_TD3-
9 1_TD3+
8

1_TD1-
3 1_TD1+
2

1_TCT4
10

1_TD2+
5

1_TD2-
6

1_MX1+
47

1_MX1-
46

1_MCT4
39

1_MX2+
44

1_MX3+
41

1_MX4+
38

1_MX2-
43

1_MX3-
40

1_MX4-
37

2_TD6-
18 2_TD6+
17

2_TD5+
14

2_TD5-
15

2_TD7+
20

2_TD7-
21

2_TD8-
24 2_TD8+
23

2_MX8-
25

2_MX7-
28

2_MX6-
31

2_MX8+
26

2_MX7+
29

2_MX6+
32

2_MCT8
27

2_MX5-
342_MX5+
352_TCT5

13

1_TCT1
1

1_TCT2
4

1_TCT3
7

1_MCT3
42

1_MCT2
45

1_MCT1
48

2_MCT5
36

2_MCT6
33

2_MCT7
30

2_TCT6
16

2_TCT7
19

2_TCT8
22

R253 75/5%
R0603

C406NC-100pF/25V-X7R
C0201

C395

1000pF,2KV,SMD

1 2

R293NI/4.7K/5%
R0402

C397NC-100pF/25V-X7R
C0201

R285

NI/330 ohmR0402

R281 75/5%
R0603

R259NI/4.7K/5%
R0402

C410100pF/25V-X7R
C0201

R290 75/5%
R0603

R282 75/5%
R0603

R296

4.7KR R0402

C413NC-100pF/25V-X7R
C0201

C416

1000pF,2KV,SMD

1 2

C394NC-100pF/25V-X7R
C0201

D17

LED
1 2

C405100pF/25V-X7R
C0201

D13

LED
1 2

R257

NI/330 ohmR0402

D23

LED
1 2

C414100pF/25V-X7R
C0201

R252

330 ohm R0402

C399NC-100pF/25V-X7R
C0201

C402NC-100pF/25V-X7R
C0201

R254

330 ohm R0402

R283 75/5%
R0603

D19

LED
1 2

R273 75/5%
R0603

R267 75/5%
R0603

C415NC-100pF/25V-X7R
C0201

R287NI/4.7K/5%
R0402

R264

330 ohm R0402

C411NC-100pF/25V-X7R
C0201

R279NI/4.7K/5%
R0402

R263

330 ohm R0402

R292

NI/330 ohmR0402

C400NC-100pF/25V-X7R
C0201
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JTAG

RTCK <=

/TRST =>

TDI <=

TMS =>
TCK =>

TDO =>

/NRST <=>

VCC

RTCK <=

/TRST =>

TDI <=

TMS =>
TCK =>

TDO =>

/NRST <=>

VCC

Reserved for debug

Shielding frame Hole

 GPIO_6 JTAG_JTDO
 GPIO_7 JTAG_JTDI
 GPIO_8 JTAG_JTMS
 GPIO_9 JTAG_JTCLK

 GPIO_10 JTAG_JTRST_N
 GPIO_11 WO0_JTAG_JTDO
 GPIO_12 WO0_JTAG_JTDI
 GPIO_13 WO0_JTAG_JTMS
 GPIO_14 WO0_JTAG_JTCLK
 GPIO_15 WO0_JTAG_JTRST_N

default- JTAG_CA53
sw confiig for WM0

default- JTAG_WO0
swconfiig for WM1/WO1

SYSRSTB

JTDO_JTAG
JRTCK_JTAG
JTCK_JTAG
JTMS_JTAG
JTDI_JTAG
JTRST_JTAG

JTDI_JTAG

JTRST_JTAG

JTDO_JTAG
JTMS_JTAG

JTCK_JTAG

JTDI_WO0
JTDO_WO0
JTMS_WO0

JTRST_WO0
JTCK_WO0

SYSRSTB

JTDO_WO0
JRTCK_WO0
JTCK_WO0

JTRST_WO0
JTDI_WO0
JTMS_WO0

3.3VD 3.3VD

3.3VD

GPIO_10<2>
GPIO_9<2>
GPIO_7<2>
GPIO_6<2>
GPIO_8<2,8>

GPIO_15<2>
GPIO_14<2>
GPIO_12<2>
GPIO_11<2>
GPIO_13<2>

SYSRSTB [1]
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33
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N

I/4
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J9

NI/Box Header_2.54_2x10
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15
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+
19

+
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14
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+
20

GND21

GND8

GND15

R315
0
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2

R
90

84
4.

7K1
2

TP131
R32333

R310 01 2

J8

Box Header_2.54_2x10
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1

+
3

+
5

+
7

+
9

+
11

+
13

+
15

+
17

+
19

+
2

+
4

+
6

+
8

+
10

+
12

+
14

+
16

+
18

+
20

H39

R316
0

1
2

GND20

GND9

R307 01 2

R309 01 2

R
90

83
4.

7K1
2

R31833

R32933

GND11

GND18

GND14

R302
0

1 2

H40

R32633

R
33

6
N

I/4
.7

K1
2

R32533

R
33

5
N

I/4
.7

K1
2

R31733

R330NI/33

R32433

R32833

GND5

R32033

R301
0

1 2

GND22

R32133

H30

GND17

R306 01 2

R314
0

1
2

R32733

H41

R31933

H33

R
90

82
4.

7K1
2

R304
0

1 2

GND12

H28

H36

H38

H34

TP121

R308 01 2

GND7

GND13

GND10

H22

R303
0

1 2

H32

H37

GND6

H23

H31

GND19

R
90

91
N

I/4
.7

K1
2

H35

R300
0

1 2

GND16

H29

R
33

4
N

I/4
.7

K1
2

R
90

81
4.

7K1
2

R32233
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PS_RJ45_TAP, 1:DOWN Tap-down, 0:UP Tap-up

DC block in RX side

MDIO PHY Address, PS_PHY_MADDR[4:0]:00110

MPZ2012S601A (600 ohm)

Reserved GPIO for reset

MPZ2012S601A (600 ohm)

Pin 19: Add HW Strapping as PS_MDIO_VOLTAGE.
(1) 1: 3.3V. (Pull-up 4.7K)
(2) 0: 1.8V. (Pull-down 1K/Empty)

EEE enable.   1: Enable;  0: Disable

MPZ2012S601A (600 ohm)

MPZ2012S601A (600 ohm)

MPZ2012S601A (600 ohm)

3. MDINT(Interrupt)
(1) 1: Pull-up. Low-active and Open-drain mode.
(2) 0: Pull-down. High-active and push-pull mode.

MPZ2012S601A (600 ohm)

R1

3.3V/2A

Vout=0.765(1+R1/R2)

3.3V: For GPY211 2.5G PHY

2A

R2

MT7986 _ SG1 _ TO _ INTEL 2.5G PHY Address 6

GPY211 PHY, RX0 _ P/RX0 _ N is input

Max 1.57W (3.3V/475mA, interal 0..9V@100m link @2.5G)

P1DAP
P1DAN P1DDN P1DN

P1DDP P1DP
P1DBP
P1DBN P1DCN P1CN

P1DCP P1CP
P1DCP
P1DCN

P1DDP P1DBN P1BN
P1DDN P1DBP P1BP

P1DAN P1AN
P1DAP P1AP

RST_211

PHY1_DIN

PHY1_CS
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