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Block Diagram

KSZ9893 Power/Ethernet
LAN7431

PCIe to 2-Port Gigabit Ethernet Switch

OSC
(option)

10Base-T / 
100Base-TX /
1000Base-T

RJ-45 Magnetic Jack with 
Integrated LED

P
O

R
T_

1
P

O
R

T_
2

4 TX / RX pairs

4 TX / RX pairs

KSZ9893RNX

64-pin QFN

25 MHz 
XTAL (option)

SMA
Connector

XI pin

RESET
RC/Diode 
(default)
MIC826 
(option)

SMA
Connector

GPIO pins for AVB/1588

Pin Strappings
(pu/pd steering resistors)

10Base-T / 
100Base-TX /
1000Base-T

RJ-45 Magnetic Jack With 
Integrated LED

RESET_N

INTRP_N

RGMII signals

PME_N

25MHz REFCLK (Default Clock Source)

LAN7431

72-pin SQFN
Clock Source
(Oscillator Default)

PCIe PHY

PCIe Edge
Connector

GPIO EEPROM (Optional)

CLOCK

GPIO Header

JTAG

EEPROM (Optional)

B0 5/9/2024 Change R53/R54 from Pull-Down to Pull-up (KSZ9893 to use SPI) John MacKay
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TXRX1B_P
TXRX1B_N
TXRX1C_P
TXRX1C_N
TXRX1D_P
TXRX1D_N

TXRX2A_P
TXRX2A_N
TXRX2B_P
TXRX2B_N
TXRX2C_P
TXRX2C_N

TXRX1B_PUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]
TXRX1B_NUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]
TXRX1C_PUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]
TXRX1C_NUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]
TXRX1D_PUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]
TXRX1D_NUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]

TXRX2A_PUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]
TXRX2A_NUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]
TXRX2B_PUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]
TXRX2B_NUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]
TXRX2C_PUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]
TXRX2C_NUNG8182_B_3-KSZ9893R-Power-Ethernet[3C] TXRX2D_P

TXRX2D_NTXRX2D_PUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]
TXRX2D_NUNG8182_B_3-KSZ9893R-Power-Ethernet[3C]

TXRX1A_P
TXRX1A_NTXRX1A_PUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]

TXRX1A_NUNG8182_B_3-KSZ9893R-Power-Ethernet[1C]

MDIO

RESET_N_ETH

INTRP_N
PME_N

LED2_1
LED2_0

TX_CTL
TX_CLK

MDIO UNG8182_B_4-LAN7431[5B]

INTRP_N UNG8182_B_4-LAN7431[5B]

LED2_1UNG8182_B_3-KSZ9893R-Power-Ethernet[5D]
LED2_0UNG8182_B_3-KSZ9893R-Power-Ethernet[5D]

TX_CTL UNG8182_B_4-LAN7431[5A]
TX_CLK UNG8182_B_4-LAN7431[5A]
TXD0 UNG8182_B_4-LAN7431[5A]
TXD1 UNG8182_B_4-LAN7431[5A]
TXD2 UNG8182_B_4-LAN7431[5A]
TXD3 UNG8182_B_4-LAN7431[5A]

RX_CLK UNG8182_B_4-LAN7431[5A]
RXD0 UNG8182_B_4-LAN7431[5A]
RXD1 UNG8182_B_4-LAN7431[5B]
RXD2 UNG8182_B_4-LAN7431[5B]
RXD3 UNG8182_B_4-LAN7431[5B]

RX_CTL UNG8182_B_4-LAN7431[5A]

TXD0
TXD1
TXD2
TXD3

XI
XO

SCL_MDC UNG8182_B_4-LAN7431[5B]SCL_MDC

LED1_1UNG8182_B_3-KSZ9893R-Power-Ethernet[2D] LED1_1
LED1_0

6.04k
1%

R9

External Reference Clocks

Input clock

Output clock

SMA_XI

For AVB/1588

Place close to KSZ9893RNX

Close for SMA
Open for test point

Open always

0.1uF DNP

C4

15pF
DNP

C3

XO

15pF
DNP

C2

XTAL-MEMS_XI

VDDIO

0.1uF
C1

Place close 
to pin 46

RST_N input stability option

GPIO_2

GPIO_1

INTRP_N

PME_N

"INTRP_N"

"PME_N"

VDDIO

470R

R44

470R

R43

VDDIO

Strapping Pins

Refer to KSZ9893RNX Datasheet for detailed descriptions.

Strapping pins have internal pull-ups/pull-downs (default values);
external pull-ups/pull-downs are used to override internal values.

1

1000Mbps0

Port_3 SpeedLED2_1

10/100Mbps  (default)

0, 1

0, 0

1, 1

1, 0

RMII

MII  (default)

Port_3 xMII ModeRXD3, RXD2

RGMII

<reserved>

1

Start Switch disabled
Switch will not forward packets until the Start bit is set in Register 0x0_3_00.

0

Start Switch ConfigurationLED1_0

Start Switch enabled  (default)
Switch will forward packets immediately after reset.

Auto-Negotiation enable with EEE enable (default)

PHY Ports 1 and 2 ConfigurationRX_ER, PME_N

0, 0

0, 1

1, 1

1, 0

<reserved>

Auto-Negotiation disable (Force 100Mbps, Full-duplex mode), and
Auto-MDIX disable (set to MDI-X mode)

Auto-Negotiation disable (Force 100Mbps, Full-duplex mode), and
Auto-MDIX disable (set to MDI mode)

VDDIO

RESET_N_ETH UNG8182_B_4-LAN7431[5B]

25REFCLK_ETH25REFCLK_ETHUNG8182_B_4-LAN7431[5B] from LAN7431

RX_CTL_R
RX_CLK_R

RXD3_R
RXD2_R
RXD1_R
RXD0_R

RXD3_R

RXD2_R

RXD1_R

RXD0_R

LED1_1_PU

SDO

LED1_1_PD

LED2_1

750RR42

750RR36

750RR10

1, x

0, 1

0, 0

Management ModeRXD1, RXD0

I2C Slave

MDC/MDIO  (default)

SPI Slave

1

0

IBA ModeLED1_1

Disable

Enable (default)

LED1_1_PD

LED1_1_PU
LED1_1

1-2: Disable
IBA Mode

XI

GPIO2 GPIO_2

GND

Test Options

P/N = ABM8G-25.000MHZ-4Y-T3

P/N = DSC1001CI2-025.0000T

For Y1 = XTAL:

Populate R4, R5, R6, C2 and C3
DNP R1, R2, R3, R7 and C1

For Y1 = OSC:

Populate R1, R2, R5 and C1
DNP R3, R4, R6, R7, C2 and C3

GREEN

D1

GREEN

D2

1
2

3

J3

Place across pins 2 and 3
of IBA Mode Header

Shunt 2.54mm 1x2

SH1

LED1_0

For LAN7431 Clock Reference (Default):
Populate R7
DNP R3 and R5

i
Net Class

ClassName: RGMII-RX

RX_CTL
RX_CLK
RXD0
RXD1
RXD2
RXD3

GND 2VDD4

STBY# 1OUT3
Y1

VDDIO1

SMA Female
DNP

J2

1

SMA Female
DNP

J1

i Net Class
ClassName: RGMII-TX

2-3: Enable (Default)

RESET_N_ETH

XI

SDO

GPIO_2 UNG8182_B_3-KSZ9893R-Power-Ethernet[2A]

LED1_0UNG8182_B_3-KSZ9893R-Power-Ethernet[2D]

GPIO_1 UNG8182_B_3-KSZ9893R-Power-Ethernet[2A]

TXRX1P_B1

TXRX1M_B2

TXRX1P_C3

TXRX1M_C4

TXRX1P_D6

TXRX1M_D7

TXRX2P_A9

TXRX2M_A10

TXRX2P_B12

TXRX2M_B13

TXRX2P_C14

TXRX2M_C15

TXRX2P_D17

TXRX2M_D18

RXD3 21

RXD2 22

RXD1 23

RXD0 24

RXC / REFCLKO / RX_CLK 25

RX_DV / CRS_DV / RX_CTL 27

RX_ER 28

TXD3 29

TXD2 30

TXD1 31

TXD0 32

TXC / REFCLKI / TX_CLK 33

TX_EN / TX_CTL 35

TX_ER 36

LED2_042

LED2_143

PME_N 44

INTRP_N 45

RST_N 46

SDO 47

SDI / SDA / MDIO 48

SCS_N 49

SCL / MDC 50

TXRX1P_A62

TXRX1M_A63

LED1_052

LED1_153

XO 57

XI 58

ISET 60

PO
RT 1

PO
RT 2

M
II/R

M
II/R

G
M

II

C
O

N
TR

O
L

C
LK

SPI

KSZ9893RNXI

U1A

4.7kR41

4.7k DNPR11

4.7kR49

4.7kR48

4.7k
R46

4.7k
R45

0R
R7

0R
DNP

R3
0R
DNP

R5

0RDNPR6
0R

R1

0RR2

0R

DNP

R4

1 2

DNP

J4

1 2

DNP

J6

22RR27
22RR28
22RR29
22RR30
22RR31
22RR32

4.7kR53

4.7kR54

PIC101 

PIC102 
COC1 

PIC201 
PIC202 

COC2 PIC301 
PIC302 

COC3 

PIC401 
PIC402 

COC4 

PID101 PID102 

COD1 

PID201 PID202 

COD2 

PIJ101 

PIJ102 

COJ1 

PIJ201 

PIJ202 

COJ2 

PIJ301 

PIJ302 

PIJ303 

COJ3 

PIJ401 PIJ402 

COJ4 

PIJ601 PIJ602 

COJ6 

PIR101 PIR102 

COR1 

PIR201 PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR901 PIR902 

COR9 

PIR1001 PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR2701 PIR2702 
COR27 

PIR2801 PIR2802 
COR28 

PIR2901 PIR2902 
COR29 

PIR3001 PIR3002 
COR30 

PIR3101 PIR3102 
COR31 

PIR3201 PIR3202 
COR32 

PIR3601 PIR3602 
COR36 

PIR4101 PIR4102 
COR41 

PIR4201 PIR4202 
COR42 

PIR4301 PIR4302 

COR43 

PIR4401 PIR4402 

COR44 PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIR4801 PIR4802 
COR48 

PIR4901 PIR4902 
COR49 

PIR5301 PIR5302 
COR53 

PIR5401 PIR5402 
COR54 

COSH1 

PIU101 

PIU102 

PIU103 

PIU104 

PIU106 

PIU107 

PIU109 

PIU1010 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1017 

PIU1018 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1035 

PIU1036 

PIU1042 

PIU1043 

PIU1044 

PIU1045 

PIU1046 

PIU1047 

PIU1048 

PIU1049 

PIU1050 

PIU1052 

PIU1053 

PIU1057 

PIU1058 

PIU1060 

PIU1062 

PIU1063 

COU1A 

PIY101 

PIY102 

PIY103 

PIY104 

COY1 

NL25REFCLK0ETH PO25REFCLK0ETH 

NLGPIO01 
POGPIO01 

NLGPIO02 
POGPIO02 

NLINTRP0N 
POINTRP0N 

NLLED100 POLED100 
NLLED101 POLED101 

NLLED1010PD 

NLLED1010PU 

NLLED200 
POLED200 NLLED201 
POLED201 

NLMDIO 
POMDIO 

NLPME0N 

NLRESET0N0ETH PORESET0N0ETH 

NLRX0CLK 
PORX0CLK 

NLRX0CLK0R 
NLRX0CTL PORX0CTL NLRX0CTL0R 

NLRXD0 
PORXD0 

NLRXD00R 
NLRXD1 PORXD1 NLRXD10R 
NLRXD2 PORXD2 NLRXD20R 
NLRXD3 PORXD3 NLRXD30R 

NLSCL0MDC POSCL0MDC 

NLSDO 

NLSMA0XI 

NLTX0CLK POTX0CLK NLTX0CTL 
POTX0CTL 

NLTXD0 POTXD0 

NLTXD1 POTXD1 

NLTXD2 
POTXD2 

NLTXD3 
POTXD3 

NLTXRX1A0N POTXRX1A0N 

NLTXRX1A0P POTXRX1A0P 

NLTXRX1B0N 
POTXRX1B0N 

NLTXRX1B0P POTXRX1B0P 

NLTXRX1C0N POTXRX1C0N 

NLTXRX1C0P 
POTXRX1C0P 

NLTXRX1D0N POTXRX1D0N 

NLTXRX1D0P POTXRX1D0P 

NLTXRX2A0N POTXRX2A0N 

NLTXRX2A0P 
POTXRX2A0P 

NLTXRX2B0N POTXRX2B0N 

NLTXRX2B0P POTXRX2B0P 

NLTXRX2C0N 
POTXRX2C0N 

NLTXRX2C0P 
POTXRX2C0P 

NLTXRX2D0N POTXRX2D0N 

NLTXRX2D0P POTXRX2D0P 

NLXI 

NLXO 

NLXTAL0MEMS0XI 

PO25REFCLK0ETH 

POGPIO01 

POGPIO02 

POINTRP0N 

POLED100 
POLED101 

POLED200 
POLED201 

POMDIO 

PORESET0N0ETH 

PORX0CLK 
PORX0CTL 

PORXD0 
PORXD1 
PORXD2 
PORXD3 

POSCL0MDC 

POTX0CLK 
POTX0CTL 

POTXD0 
POTXD1 
POTXD2 
POTXD3 

POTXRX1A0N 
POTXRX1A0P 

POTXRX1B0N 
POTXRX1B0P 

POTXRX1C0N 
POTXRX1C0P 

POTXRX1D0N 
POTXRX1D0P 

POTXRX2A0N 
POTXRX2A0P 

POTXRX2B0N 
POTXRX2B0P 

POTXRX2C0N 
POTXRX2C0P 

POTXRX2D0N 
POTXRX2D0P 

PIC101 

PIC102 
COC1 

PIC201 
PIC202 

COC2 PIC301 
PIC302 

COC3 

PIC401 
PIC402 

COC4 

PID101 PID102 

COD1 

PID201 PID202 

COD2 

PIJ101 

PIJ102 

COJ1 

PIJ201 

PIJ202 

COJ2 

PIJ301 

PIJ302 

PIJ303 

COJ3 

PIJ401 PIJ402 

COJ4 

PIJ601 PIJ602 

COJ6 

PIR101 PIR102 

COR1 

PIR201 PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR901 PIR902 

COR9 

PIR1001 PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR2701 PIR2702 
COR27 

PIR2801 PIR2802 
COR28 

PIR2901 PIR2902 
COR29 

PIR3001 PIR3002 
COR30 

PIR3101 PIR3102 
COR31 

PIR3201 PIR3202 
COR32 

PIR3601 PIR3602 
COR36 

PIR4101 PIR4102 
COR41 

PIR4201 PIR4202 
COR42 

PIR4301 PIR4302 

COR43 

PIR4401 PIR4402 

COR44 PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIR4801 PIR4802 
COR48 

PIR4901 PIR4902 
COR49 

PIR5301 PIR5302 
COR53 

PIR5401 PIR5402 
COR54 

COSH1 

PIU101 

PIU102 

PIU103 

PIU104 

PIU106 

PIU107 

PIU109 

PIU1010 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1017 

PIU1018 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1035 

PIU1036 

PIU1042 

PIU1043 

PIU1044 

PIU1045 

PIU1046 

PIU1047 

PIU1048 

PIU1049 

PIU1050 

PIU1052 

PIU1053 

PIU1057 

PIU1058 

PIU1060 

PIU1062 

PIU1063 

COU1A 

PIY101 

PIY102 

PIY103 

PIY104 

COY1 

NL25REFCLK0ETH PO25REFCLK0ETH 

NLGPIO01 
POGPIO01 

NLGPIO02 
POGPIO02 

NLINTRP0N 
POINTRP0N 

NLLED100 POLED100 
NLLED101 POLED101 

NLLED1010PD 

NLLED1010PU 

NLLED200 
POLED200 NLLED201 
POLED201 

NLMDIO 
POMDIO 

NLPME0N 

NLRESET0N0ETH PORESET0N0ETH 

NLRXD0 
PORXD0 

NLRXD00R 
NLRXD1 PORXD1 NLRXD10R 
NLRXD2 PORXD2 NLRXD20R 
NLRXD3 PORXD3 NLRXD30R 

NLRX0CLK 
PORX0CLK 

NLRX0CLK0R 
NLRX0CTL PORX0CTL NLRX0CTL0R 

NLSCL0MDC POSCL0MDC 

NLSDO 

NLSMA0XI 

NLTXD0 POTXD0 

NLTXD1 POTXD1 

NLTXD2 
POTXD2 

NLTXD3 
POTXD3 

NLTXRX1A0N POTXRX1A0N 

NLTXRX1A0P POTXRX1A0P 

NLTXRX1B0N 
POTXRX1B0N 

NLTXRX1B0P POTXRX1B0P 

NLTXRX1C0N POTXRX1C0N 

NLTXRX1C0P 
POTXRX1C0P 

NLTXRX1D0N POTXRX1D0N 

NLTXRX1D0P POTXRX1D0P 

NLTXRX2A0N POTXRX2A0N 

NLTXRX2A0P 
POTXRX2A0P 

NLTXRX2B0N POTXRX2B0N 

NLTXRX2B0P POTXRX2B0P 

NLTXRX2C0N 
POTXRX2C0N 

NLTXRX2C0P 
POTXRX2C0P 

NLTXRX2D0N POTXRX2D0N 

NLTXRX2D0P POTXRX2D0P 

NLTX0CLK POTX0CLK NLTX0CTL 
POTX0CTL 

NLXI 

NLXO 

NLXTAL0MEMS0XI 
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0.1uF

C19

0.1uF

C11

0.1uF

C16

0.1uF

C47

U1  -  KSZ9893RNX
Decouple Pins 5, 11, 16, 56, 64

0.1uF

C12

0.1uF

C50

0.1uF

C23

0.1uF

C7

U1  -  KSZ9893RNX
Decouple Pins 20, 34, 37, 41, 51, 55

0.1uF

C18

MPZ1608Y101B

FB3

AVDDL

0.1uF

C8

MPZ1608Y101B

FB2

DVDDL

0.1uF

C6

1V2

4.7uF
C17

274k
R12

294K
R13

i
Power

i
Power

i
Power

On-board current < 0.25A

On-board current < 0.40A

0.1uF

C24

i
Power

AVDDH

0.1uF

C14

i
Power

VDDIOAVDDH VDDIO On-board current < 0.10AOn-board current < 0.20A

3V3
i

Power

AVDDL

DVDDL

0.1uF

C13

0.1uF

C5

U1  -  KSZ9893RNX
Decouple Pins 8, 19, 61

0.1uF

C21

0.1uF

C48

U1  -  KSZ9893RNX
Decouple Pins 26, 38, 54

TP8

TP LOOP Black

TP1

TP LOOP Black

TP11

GND Test Points

VOUT = 0.62 * [1 + (R-TOP / R-BOT)]

470pF

C9

0.1uF

C49

4.7uF

C10

R-BOT = (0.62 * R-TOP) / (VOUT - 0.62)

3V3

10uF

C25

10uF

C20

10uF

C26

10uF

C15
3V3

TXRX1A_P
TXRX1A_N

TXRX1B_P
TXRX1B_N

TXRX1C_P
TXRX1C_N

TXRX1D_P
TXRX1D_N

TXRX1C_PUNG8182_B0_2-KSZ9893R-Device[1C]
TXRX1C_NUNG8182_B0_2-KSZ9893R-Device[1C]

TXRX1D_PUNG8182_B0_2-KSZ9893R-Device[1C]
TXRX1D_NUNG8182_B0_2-KSZ9893R-Device[1C]

RJ45_Chassis

RJ45_Chassis

LED1_1 UNG8182_B0_2-KSZ9893R-Device[1C]

LED1_0 UNG8182_B0_2-KSZ9893R-Device[1C]

LED2_1 UNG8182_B0_2-KSZ9893R-Device[1D]LED2_1

LED2_0 UNG8182_B0_2-KSZ9893R-Device[1D]LED2_0

TXRX1A_NUNG8182_B0_2-KSZ9893R-Device[1C]
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