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FOR SDIO PORT
SDIO_MODE = 1 => HOST MODE
SDIO_MODE = 0  => SLAVE MODE

PULL WAKE HIGH

JTAG PROBE PORT
NO SOLDER PASTE ON PROBE
PADS

MODULE REQUIRED STRAPS- DO NOT FLOAT

Impedence Requirements

Use Low DCR

Status LED

Push for Reset

Push for Default

Push for Wake

CP1, CP2 Pull Ups for USB Host Mode

3V3_M

3V3_M

VIN

3V3

3V33V3_M

3V3_M

3V3_M

VDDIO_RMII

3V3

3V3_M

3V3_M

3V3

E0MDIO Page3

ERXD0 Page3

ERXD1 Page3

ETH0CLK Page3

E0RXDV Page3

PHYRSTPage3

ETXD0 Page3

ETXD1 Page3

E0TXEN Page3

E0MDC Page3

USB+ Page4

USB- Page4

CP4Page5

CP3Page5

RTS1Page5

CTS1Page5

RXD1Page5

TXD1Page5

USB_H/D_SELPage4
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C5
10uF, 10V

R9 DNP_0

LED1
Orange

R7 DNP_0

C3

0.1uF

R1 0

C7

DNP_0.1uF

SW2
3 1

24

R71
4.7K

R10
0

R6
100k

R11
220

R16
1K

Q1
MMBT3904/SOT

R121K

J1

DNP_JTAG/SWD TC2050

VCC
1

TMS/SWDIO
2

GND
3

TCK/SWCLK
4

GND/5V
5

TDO/SWO
6

NC/RTCLK
7

TDI
8

NC/NTRST
9

NRST
10

LEG1
LEG1

LEG2
LEG2

LEG3
LEG3

LEG4
LEG4

TH1
TH1

TH2
TH2

TH3
TH3

J2

HEADER 20X2

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

C2

0.1uF

J7

M.2 Edge Type E

GND1
13.3V_2

2 USB_D+
33.3V_4

4 USB_D-
5SYS_LED

6 GND7
7NC8

8 SDIO_SCK
9NC10

10 SDIO_CMD
11USB_H/D_SEL

12 SDIO_DATA0
13SDIO_MODE

14 SDIO_DATA1
15CP9/LED

16 SDIO_DATA2
17GND18

18 SDIO_DATA3
19WAKE

20 NC21
21UART_TXD

22 DEFAULT#
23

UART_RXD
32 GND33

33UART_RTS
34 TDO

35UART_CTS
36 TDI

37TRST
38 GND39

39CP8/CS
40 TCK

41CP7/SCK
42 TMS

43CP4/MOSI
44 GND45

45CP3/MISO
46 RMII_MDC

47CP2/INT
48 RMII_MDIO

49CP1
50 GND51

51RESET#
52 RMII_RXD1

53I2C2_CLK
54 RMII_RXD0

55I2C2_DATA
56 GND57

57CP5/I2C_DATA
58 NC59

59CP6/I2C_CLK
60 RMII_CLK

61CP10/PWM
62 GND63

63NC64
64 RMII_RXDV

65RSVD_CP12
66 RMII_TXEN

67RSVD_CP11
68 GND69

69RMII_RST
70 RMII_TXD1

713.3V_72
72 RMII_TXD0

733.3V_74
74 GND75

75

R8 0

C6

DNP_0.1uF

R5
100k

SW1
3 1

24

C1

0.1uF

R17
100k

R21
1K

FOR_JP4_1_to_2

INSTALL

JP4

HEADER 3

1
2
3

R3
100k

R2 0

R4
100k

R70
4.7K

C8

DNP_0.1uF

SW3
3 1

24

C4
10uF, 10V

EXT_RESET#
NTRST

TDO

TDI

TCK

TMS

SDIO_CLK
SDIO_CMD
SDIO_DATA0
SDIO_DATA1
SDIO_DATA2
SDIO_DATA3

CP5
CP6
CP7
CP8I2C2_DATA

I2C2_CLK

CP1
CP2

CP4
CP3

RSVDT2
RSVDR2

RSVDT2

RSVDR2

CP5

CP6

CP7

CP8

CP1

CP2

CP4

CP3

I2C2_DATA

I2C2_CLK

SDIO_CLK

SDIO_CMD

SDIO_DATA0

SDIO_DATA1

SDIO_DATA2

SDIO_DATA3

EXT_RESET#

NTRST

TDO

TDI

TCK

TMS

WAKE

DEFAULTS

CP9

STATUS_LED

USB_H/D_SEL

SDIO_MODE

WAKE

SDIO_MODE

CP10

STATUS_LED

CP9
CP10

EXT_RESET#

WAKE

DEFAULTS

RMII_RST

RTS1
CTS1

TXD1
RXD1

CP1
CP2
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Strap nINTSEL low to
enable REFCLKOUT

Place Caps 
close to pin 6

Strap REGOFF low to enable internal regulator
This makes LED1 active high so invert.Place Caps close to pins 9, 1, 19

E0TXDx shall be routed on different
layer or far away from E0RXDx

MODE0,1,2 = 111 for Auto Neg, All modes available.

Route the ETX+/ETX- and ERX+/ERX- 
pairs as 100 ohm differential nets on a layer
next to the ground plane.  
Minimize the use of Vias and keep 
clear of other nets.  
Use 20 mil trace on RXCT and TXCT.

PHYRMII INTERFACE

Impedence Requirements

Value Reference toSignal or Diff Signal PairType

ETX-/ETX+, 
ERX-/ERX+

100 ohm
Differential
50 ohm 
Single

Pair-differential
Ground-single

Ethernet

USB+/USB-,
EXT_USB+/EXT_USB-

USB 90 ohm
Differential

Pair-differential
Ground-single

R10, R11 = 0.001uF for EMC

Magnetics

Route the Ethernet Differential
pairs as 100 ohm differential nets on a layer
next to the ground plane.  
Minimize the use of Vias and keep 
clear of other nets.  
Use 20 mil trace on RXCT and TXCT.
Void area under Magnetic and RJ45 Jack
of all signals except the signals from the 
Magnetic to the RJ45.

Ethernet
Connector

ETH_SHELL = GND_EARTH
via the RJ45 shell

Network LEDs

Place R30, R31, R67 as close as possible to U2
Place R68, R69 as close as possible to J7

E0_A3V3

E0_A3V3

E0_A3V3

E0_A3V3

E0_PHY1V2

E0_PHY1V2

E0_A3V3

VDDIO_RMII

VDDIO_RMII

VDDIO_RMII VDDIO_RMII

VDDIO_RMII

VDDIO_RMII
VDDIO_RMII

VDDIO_RMII

3V3 3V3

ETH_SHELL

PHYRSTPage2

ETXD0Page2
ETXD1Page2

ERXD0Page2
ERXD1Page2

E0MDIOPage2
E0MDCPage2

E0TXENPage2

E0RXDV Page2

ETH0CLKPage2
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R28
49.9

R44
75

R39
10k

R43
75

U4

E0_IP3319CX6
WLCSP6

220-832-R
D+_U

A1
D+_D

A2D-_U
B1

GND
C1

ID
C2

D-_D
B2

R23
10k

R42
75

C20

0.1uF

C17

0.1uF

C40
0.1uF

C18

0.1uF

R29
49.9

R32
1.5K 1%

C10

0.1uF

R67 49.9

pin 2 & 4
may be
shorted 
internally

Y1

25.000MHz

280-091-R

1 3

2 4

R26
49.9

R30 49.9

C24

0.01uF, 200V

R27
49.9

C15

4.7uF

R37 110

C9

0.1uF

U3

E0_IP3319CX6
WLCSP6

220-832-R
D+_U

A1
D+_D

A2D-_U
B1

GND
C1

ID
C2

D-_D
B2

C22

0.01uF, 200V

C13

4.7uF

R35 110

C23

0.01uF, 200V

R34
220

R22
10k

J3

RJ45

TD+
1

SP1+
4

TD-
2

RD+
3

SP1-
5

RD-
6

SP2-
8

SH1
11

SH2
12

SP2+
7

MH1
9

MH2
10

C25

1000pF/2kV

1
2

R33
220

C12
27pF

C19

2.2uF

LED2

R45
75

R31 49.9

C11
27pF

C21

0.01uF, 200V

R69 49.9

C16

0.1uF

T1

HS91

TD+
7

TC
6

TD-
8

NC4
4

NC5
5

RD+
1

RC
3

RD-
2

RX-
15RCM
14RX+
16NC12
12NC13
13TX-
9TCM
11TX+
10

R25
10k

R68 49.9

C14

0.1uF

LED3

R24
10k

U2

LAN8720A-CP-TR

VDD2A
1

LED2/nINTSEL
2

LED1/REGOFF
3

XTAL2
4

XTAL1/CLKIN
5

VDDCR
6

RXD1/MODE1
7 RXD0/MODE0
8

VDDIO
9

RXER/PHYAD0
10

CRS_DV/MODE2
11

MDIO
12

MDC
13

nINT/REFCLK0
14

nRST
15

TXEN
16

TXD0
17

TXD1
18

VDD1A
19

TXN
20

TXP
21

RXN
22

RXP
23

RBIAS
24

GND
TAB

R36
12.1k 1%

U5

SN74LVC2G06DFSR

1A
1

2A
3

2Y
4

1Y
6V

C
C

5
G

N
D

2

R38
10k

C41
0.1uF

L1

600ohm, 300mA

TXCT

RXCT

IE0TX+

IE0TX-

IE0RX+

IE0RX-

LED2_LINK_ACT

ETX+
ETX-

ERX+
ERX-

ETX+
TXCT

SPARE2

ETX-

ERX+
RXCT
ERX-

ETXM
TAP1

TAP2
ERXP

ERXM

SPARE1

ETXP

ETH_SHELL

ETH_SHELL

LED1_SPEED
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Use 0.001uF for EMC
Adjust as necessary

Route the USB+/- pair as 90 ohm 
differential net on a layer next to 
the ground plane.  
Minimize the use of Vias and keep 
clear of other nets.  

ESD Protection
USB DEVICE PORT Power and Ground Headers Power LED

LDO for 3.33V POWER

ON/OFF Switch

Bleeder

LDO selected for low noise on RF line.

Use an appropriate Soft Start regulator or In rush limiter 
if USB compliance/certification is required.

BARREL CONNECTOR FOR 5V INPUT

Power and Ground Headers

FOR USB PORT
USB_H/D_SEL= 1 => DEVICE MODE 
(Install JP3 pins 1 to 2, Do not install JP5, JP6)

USB_H/D_SEL=0  => HOST MODE 
(Instal JP3 pins 2 to 3, JP5, JP6)

Note: 
Change R51 to 34.8K for 3.1V power.
Change R51 to 30K for 3.46V power.

VUSB_DEV

3V3

3V3

VIN

5V

VIN

5V

3V3

5V
LDO_PWR_IN

V_BARREL

VIN

ETH_SHELL

DB9_SHELL

3V3_M

USB+ Page2
USB- Page2

USB_H/D_SEL Page2

USB_H/D_SEL Page2
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F1
500 mA

LED4
LED_BLUE

1
2

C27

0.01uF

R49
10k

C34

0.1uF

J9

CONN_USB_MINI

SH1
6 SH2
7 MH1

10

GND
5NC
4D+
3D-
2VBUS
1

MH2
11 SH3
8 SH4
9

C45 0.1uF

C33

0.1uF

MH4

M HOLE

1

D3
B130LAW

C28

0.1uF

C42
DNP_0.1uF

D1
B130LAW

R20
4.7K

R47 0

MH3

M HOLE

1

JP6

1 2

C29
DNP_10uF, 10V

C31

0.1uF

JP1
1
2

C44 0.1uF

C30
10uF, 10V

MH2

M HOLE

1

JP5

1 2 C32
10uF, 10V

C26

0.1uF

C46 0.1uF

D2
6V TVS

R51
31.6K 1%

MH1

M HOLE

1

FOR_JP3_1_to_2

INSTALL

R50
100k

R54
470

CMC1

DNP_DLW5BSN102SQ2
290-079-R

1

4

2

3

R48 0

R46 0

SW4
Slide Switch

260-035
2

1

3

J4

POWER JACK

3 2

1

R63 FB 120ohm @100Mhz

U7

E0_IP3319CX6
WLCSP6

220-832-R
D+_U

A1
D+_D

A2 D-_U
B1

GND
C1

ID
C2

D-_D
B2

C43
0.1uF

R15
4.7K

R52
100k

JP2
1
2

JP3

HEADER 3

1
2
3

U6

RT9187GSP

VIN1
1

VIN2
2 VOUT3

3

VOUT4
4

BP/ADJ
5

G
N

D
6

NC
7

EN
8

P
A

D
9

VBUS_DEV

EXT_USB+
EXT_USB-

INPUT_PWR_B

INPUT_GND_B
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RS232 Transceiver

Install Jumpers to connect to DB9 Serial Port 1
SERIAL PORT 1

LANTRONIX
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3V3

3V3

3V3

DB9_SHELL

CP3Page2

CP4Page2
CTS1Page2

RTS1Page2

TXD1Page2

RXD1Page2
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R61
10k

C35 0.1uF

L6 BLM15BB220SN1D

C38

0.1uF

C36 0.1uF

R56 DNP_0

R58 10k

J6
DE9-MALE

5
9
4
8
3
7
2
6
1

11
10

C48 0.1uF

RS232TTL/CMOS

U8

SP1_xx3245
220-649-R
TSSOP28

R5IN
8R4IN
7R3IN
6R2IN
5R1IN
4

G
N

D
25

V
C

C
26

R1OUT
19

R2OUT
18

R3OUT
17

R4OUT
16

R5OUT
15

T1OUT
9

T2OUT
10

T3OUT
11

T1IN
14

T2IN
13

T3IN
12

SHDN
22

STATUS#
21

C1+
28

C1-
24

C2+
1

C2-
2

V+
27

V-
3

ONLINE#
23

R2OUT#
20

R59 10k

C47 0.1uF

L4 BLM15BB220SN1D
L5 BLM15BB220SN1D

R57 DNP_0

L3 BLM15BB220SN1D

C39

0.1uF

R60
10k

L7 DNP

C37

0.1uF

L2 BLM15BB220SN1D

L8 BLM15BB220SN1D
CTS1_232
DCD1_232

RTS1_232
DTR1_232
TXD1_232

RXD1_232
DCD1_232

DTR1_232

TXD1_232
RTS1_232
RXD1_232

CTS1_232


