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REV HISTORY OF CHANGES ENGINEER DATE

10/2014M SimonsenA Initial Schematic of Golden Gate Evaluation Board

LANTRONIX CONFIDENTIAL

Pair-differential

USB and Ethernet Impedence Requirements

Value Reference to

90 ohm
Differential

HHSDMA/HHSDPA
HHSDMB/HHSDPB
HFSDMC/HFSDPC
HDMA/HDPA, HDMB/HDPB
HDMC/HDPC, SDDM/SDDP
DDM/DDP

Signal or Diff Signal PairType

USB

E0TX+/E0TX-, E0RX+/E0RX-,
E0TXP/E0TXM, E0RXP/E0RXM

100 ohm
Differential
50 ohm 
Single

Pair-differential
Ground-single

Ethernet

5/2015M SimonsenB Updates from first proto build

C M Simonsen 1/2016Add power switch, power LED, and incorporate rev E Module footprint
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LANTRONIX CONFIDENTIAL
BLOCK DIAGRAM

RS232, 
RS485/422

Debugger
Pads

Type A
USBx2

5Vdc

Current
Limit

USB
USB 2.0 HS Host Port x2

JTAG PORT

SPI/GPIO
Header

SERIAL 1/2

PW2050 Evaluation Board

PW2050 Module

RS232, 
RS485/422
Xcvrs x2

Buttons for
RESET,
DEFAULT,
WAKE

Reset
Default
Wake

Barrel
Connector

DB9 x2

SPI

WLAN Antenna

RF Cable for External Antenna

I2C
I2C FFC
Connector

SHIELD
Ethernet

LEDs

Ethernet

RJ45 w/
Magnetics
LEDs

USB
HS Dev

Type B
USB

USB 2.0 HS Device Port

Type B
USB

FTDI
Serial to 
USB 

5Vdc

USB Device Port
Serial Debug Debug

UART

WLAN Antenna

RF Cable for External Antenna

Serial
Breakout
Headers

SDIO
ConnectorSDIO SDIO for future module

Note: Gigabit Mag Jack included to all future Gigabit module
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PW2050 Module
LANTRONIX CONFIDENTIAL

Note: VCC1 and VCC2 not used for Golden Gate

BOARD MOUNTING HOLES

BARREL CONNECTOR FOR 5V INPUT

Place CMC1 and remove 0 OHM Resistors 
to reduce emissions if required.

Push for Reset to Default.

Push for Wake Up.

Push for Reset.

I2C CONNECTOR

Instsall Jumper to bypass flash boot.

LDO FOR External 3.3V items

FORCE
POWER
ON

POWER SEQUENCE CIRCUIT

SPI HEADER

Install Jumpers to use Buttons

SCREWS HOLES
FOR MTG BRACKET

SCREWS HOLES
FOR MTG BRACKET

RF CABLE MOUNTING
HARDWARE

Micro SD slot for future modules

Power LED

VCC1_EXT VCC2_EXT

5V_MODULE

V_BARREL

5V_DEVA

3V3 3V3

+5V_USB

5V
3V3

5V

3V3

3V3

3V3

3V3

3V3

5V_MODULE

5V_MODULE5V

VDDIO_SD

VDDIO_SD

3V3

3V3

+5V_POE

EARTH_USB_A

5V

5V_OR

3V3

HHSDMAPg.5
HHSDPAPg.5

HHSDMBPg.5
HHSDPBPg.5

URXD1Pg.4

UCTS1Pg.4

UTXD1Pg.4

URTS1Pg.4

URXD2Pg.4
UTXD2Pg.4

UCTS2Pg.4
URTS2Pg.4

CP9Pg.4
CP10Pg.4
CP11Pg.4
CP12Pg.4

HFSDMCPg.5
HFSDPCPg.5

DRXD Pg.5
DTXD Pg.5

ETH1+ Pg.6

ETH2+ Pg.6

ETH3+ Pg.6

ETH4+ Pg.6

ETH1- Pg.6

ETH2- Pg.6

ETH3- Pg.6

ETH4- Pg.6

TCT2 Pg.6

TCT1 Pg.6

TCT4 Pg.6

TCT3 Pg.6

E0_LINKACT Pg.6

E0_SPEEDPg.6
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TP2

J3
1
2

FOR_JP5_1_to_2

INSTALL

RF_MH4

SMA_BRACKET

R11 0

C14
1uF

MH4

M HOLE

1

C12

0.1uF

C5

DNP_0.1uF

C16

100uF, 10V

C6

DNP_0.1uF

FOR_RF_MH3B1
1

JP1

1 2

R22
10k

JP4

1 2

C2

0.1uF

D8

DNP_BYS10-45-E3

SW3

EVO-PFC03M

2 1
34

U2

AP7331-WG-7

VIN
1

EN
3

G
N

D
2

ADJ
4

VOUT
5

R16
33K

D4
6V TVS

RF_MH2

RF CABLE ASSY

C4

0.1uF

LED1
Orange

TP3

R21
10k

JP2

1
2
3
4
5
6
7
8

R19
DNP_100k

FOR_JP4_1_to_2

INSTALL

CMC1

DNP_DLW5BSN102SQ2
290-079-R

1

4

2

3

R26 0

R23 DNP_0

J4

DNP_microSD_475710001

DATA2
P1

CD_DATA3
P2

CMD
P3

VDD
P4

CLK
P5

VSS
P6

DATA0
P7

DATA1
P8

GND_G1
G1

GND_G2
G2

GND_G3
G3

POL
G4

DET
G5

C8
10uF, 10V

R4 DNP_0

R5220

MH3

M HOLE

1

R9220

R69
470

R12
DNP_10k

C1
10uF

JP3

DNP_HEADER 31
2
3

C7

DNP_0.1uF

L26 220ohm, 2A

D1

BYS10-45-E3

R3
100.00K

MH1

M HOLE

1

JP7

1
2

C10
1uF

R1
100.00K

R25 DNP_0

LED10
LED_BLUE

1
2

FOR_JP6_1_to_2

INSTALL
JP6

1 2

R30 0

R18
DNP_0

RF_MH1

RF CABLE ASSY

R20 DNP_475K

R29 220

U1

PW2050 LGA MODULE

GND1
1

RF1
2

GND3
3

RF2
4

GND5
5

SDCK
6

SDCMD
7

SDIO0
8

SDIO1
9

SDIO2
10

SDIO3
11

CP3_MISO
12

CP4_MOSI
13

CP7_SPI_SCK
14

CP8_SPI_CS
15

CP5_I2C_DATA
16

CP6_I2CCLK
17

USB1+
18

USB1-
19

G
N

D
20

20

USB2+
21

USB2-
22

G
N

D
23

23

URTS2
24

UCTS2
25

CP9
26

DBUTX
27

DBURX
28

V
C

C
3_

29
29

V
C

C
3_

30
30

V
C

C
3_

31
31

G
N

D
32

32

G
N

D
33

33

ETH1_TX+
34

ETH1_TX-
35

G
N

D
36

36

ETH1_CT
37

ETH2_CT
38

G
N

D
39

39

ETH2_RX+
40

ETH2_RX-
41

G
N

D
42

42

ETH3+
43

ETH3-
44

G
N

D
45

45

ETH4+
46

ETH4-
47

G
N

D
48

48

ETH3_CT
49

ETH4_CT
50

G
N

D
51

51

USB3+
52

USB3-
53

G
N

D
54

54

G
N

D
55

55

CP14
56 CP13
57 CP12
58 CP11
59 CP10
60

G
N

D
61

61

ADC2
62ADC1
63

G
N

D
64

64

WAKE
65 DEFAULT#
66

SYS_LED
67

CP2_INT
68

SPARE2
69SPARE1
70

CP1
71

LED1_ACT
72LED0_LINK
73

V
C

C
1_

74
74

V
C

C
1_

75
75

V
C

C
1_

76
76

RESET#
77

URXD2
78 UTXD2
79

UCTS1
80 URTS1
81 URXD1
82 UTXD1
83

GND84
84RF3_GPS
85GND86
86

G
N

D
87

87

SHDN
88

V
C

C
2_

89
89

V
C

C
2_

90
90

V
C

C
2_

91
91

V
C

C
2_

92
92

V
C

C
2_

93
93

G
N

D
94

94

G
N

D
95

95

G
N

D
96

96

RF1_CTL
97

G
N

D
98

98

G
N

D
99

99

TRST
100TDO
101

G
N

D
10

2
10

2

G
N

D
10

3
10

3

TDI
104TCK
105TMS
106

G
N

D
10

7
10

7

G
N

D
10

8
10

8

G
N

D
10

9
10

9

G
N

D
11

0
11

0

G
N

D
11

1
11

1

G
N

D
11

2
11

2

G
N

D
11

3
11

3

G
N

D
11

4
11

4

G
N

D
11

5
11

5

G
N

D
11

6
11

6

G
N

D
11

7
11

7

G
N

D
11

8
11

8

G
N

D
11

9
11

9

G
N

D
12

0
12

0

G
N

D
12

1
12

1

G
N

D
12

2
12

2

G
N

D
12

3
12

3

G
N

D
12

4
12

4

R13
DNP_47K

L1 120ohm, 4A

MH2

M HOLE

1

R10220

R14
240K

R17
100k

C15

0.1uF

D2

BYS10-45-E3

R6 0

C3

0.1uF

FOR_RF_MH3B2
1

JP5

1 2

RF_MH3

SMA_BRACKET

TP1

R28 220

FOR_RF_MH3A2
1

R7 DNP_0

C9
1uF

C11

DNP_0.1uF

Q2
Si1563EDH

1 32

456

SW1

EVO-PFC03M

2 1
34

JP8

1
2

SW2

EVO-PFC03M

2 1
34

J2

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

J1

52806-1010

P1
1

P2
2

P3
3

P4
4

P5
5

P6
6

P7
7

P8
8

P9
9

P10
10

R2
100.00K

R15
1.5K 1%

J5

LOCKING POWER JACK

3 2

1
R27 DNP_0

FOR_RF_MH3A1
1

C13

15pF

LED2
Orange

Q1
DNP_Si2305

D3

BYS10-45-E3

R24 DNP_0

SW4
Slide Switch

260-035
2

1

3

SHDN

CP3_EXT_MISO
CP4_EXT_MOSI

CP7_EXT_SCK
CP8_EXT_CS

CP13_I2C_INT

CP1_EXT_RESET
CP2_EXT_INT

E0_LINKACT
WLAN_LED

X_LED

CP5_I2CDATA
CP6_I2CCLK

INPUT_PWR_B

INPUT_GND_B

X_LED

CP1_EXT_RESET

CP5_I2CDATA
CP6_I2CCLK

CP13_I2C_INT

WLAN_LED

EXT_RESET#

EXT_RESET#

PWR_EN#

SHDN

POWER_EN

CP8_EXT_CS

CP2_EXT_INT
CP3_EXT_MISO

CP4_EXT_MOSI
CP7_EXT_SCK
CP1_EXT_RESET

SD_WP

SD_GATE

EXT_SDCMD
EXT_SDCK

EXT_SDIO0
EXT_SDIO1
EXT_SDIO2
EXT_SDIO3

SD_DETECT

EXT_SDCMD
EXT_SDCK

EXT_SDIO0
EXT_SDIO1
EXT_SDIO2
EXT_SDIO3

SD_DETECT
SD_GATE
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Serial Ports 1 and 2

LANTRONIX CONFIDENTIAL

Leave open for RS232 mode
Install for RS485/RS422

MODE (MO, M1, M2)
Mode 001 = RS232 (Default)
Mode 101 = 4 Wire (Full duplex)
Mode 100 = 2 Wire (Half Duplex)

This signal is low in RS232 mode

Install Jumpers to connect to DB9 Serial Port 1

Leave open for RS232 or 4 wire mode
Install for 2-wire mode

This signal is low in RS232 mode

This signal is low in RS485 mode

RS485 Mode TX connector
Inverted from SP336 so swap 
TX and RTS when in RS485 mode.

This signal is low in RS232 mode

This signal is low in RS485 mode

RS232/RS485/RS422

SERIAL PORT 1

Leave open for RS232 mode
Install for RS485/RS422

MODE (MO, M1, M2)
Mode 001 = RS232 (Default)
Mode 101 = 4 Wire (Full duplex)
Mode 100 = 2 Wire (Half Duplex)

This signal is low in RS232 mode

Install Jumpers to connect to DB9 Serial Port 2

Leave open for RS232 or 4 wire mode
Install for 2-wire mode

This signal is low in RS232 mode

This signal is low in RS485 mode

RS485 Mode TX connector
Inverted from SP336 so swap 
TX and RTS when in RS485 mode.

This signal is low in RS232 mode

This signal is low in RS485 mode

RS232/RS485/RS422

SERIAL PORT 2

3V3
3V3

3V3

3V3

3V3 3V3
3V3

3V3

3V3

3V3
3V3

3V3

3V3
3V3

3V33V3 3V3 3V3

3V3
3V3

3V3

3V3

3V3 3V3
3V3

3V3

3V3

3V3
3V3

3V3

3V3
3V3

3V33V3 3V3 3V3

GND_EARTHB

UCTS1Pg.3

URTS1Pg.3

UTXD1Pg.3
URXD1Pg.3

CP9Pg.3

CP10Pg.3
UCTS2Pg.3

URTS2Pg.3

UTXD2Pg.3
URXD2Pg.3

CP11Pg.3

CP12Pg.3
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L14 DNP

FOR_JP13_hang_1

INSTALL

C31
0.1uF, 50V

C37

0.1uF

C24

0.1uF

U11

PI74ST1G125

2 4

1 3
5

C33
0.1uF, 50V

U14

PI74ST1G125

2 4

1 3
5

C28

4.7uF

C27

0.1uF

R32
10k

L5 BLM15BB220SN1D

FOR_JP12_11_to_12

INSTALL

C25

0.1uF

C22 0.1uF, 50V

C36

0.1uF

L3 BLM15BB220SN1D

U4

NC7SZ02

1

2
4

5
3

R33 10k

FOR_JP11_hang_1

INSTALL

C35

0.1uF

C38

0.1uF

U12

PI74ST1G125

2 4

1 3
5

C26

0.1uF

FOR_JP12_1_to_2

INSTALL

L8 BLM15BB220SN1D

R42
10k

L6 BLM15BB220SN1D
FOR_JP9_11_to_12

INSTALL

U8

PI74ST1G125

2 4

1 3
5

U5

PI74ST1G125

2 4

1 3
5

C85 0.1uF, 50V

U7

PI74ST1G125

2 4

1 3
5

FOR_JP9_7_to_8

INSTALL

J7
DE9-MALE

5
9
4
8
3
7
2
6
1

11
10

JP14
1
2

C21 0.1uF, 50V

R39 10k

JP12

HEADER 6X2

2
4
6
8

10
12

1
3
5
7
9
11

R35
10k

FOR_JP12_9_to_10

INSTALL

FOR_JP9_3_to_4

INSTALL

L12 BLM15BB220SN1D

JP10
1
2

R41
10k

R67 0

U3

SP336E

T4_in_TXENB
1

Mode_1
2

T4_out_TXB-
3T3_out_TXB+
4

V
C

C
5

5

T1_out_TXA+
6

T2_out_TXA-
7

C1+
9

V+
10

C2+
11 C1-
12

C2-
13

V-
14

R1_in_RXA+
15

R2_in_RXA-
16

R3_in_RXB+
17

R4_in_RXB-
18

R1_out_RXA
19

R2_out
20

R3_out_RXB
21

R4_out
22

Mode_2
23

Mode_0
24

SLEW
25

T1_in_TXA
26

T2_in_TXENA
27

T3_in_TXB
28

G
N

D
8

C34

0.1uF

U6

PI74ST1G125

2 4

1 3
5

R36
10k

JP13
1
2

C18

0.1uF

L13 BLM15BB220SN1D

FOR_JP12_7_to_8

INSTALL

L4 BLM15BB220SN1D

U9

SP336E

T4_in_TXENB
1

Mode_1
2

T4_out_TXB-
3T3_out_TXB+
4

V
C

C
5

5

T1_out_TXA+
6

T2_out_TXA-
7

C1+
9

V+
10

C2+
11 C1-
12

C2-
13

V-
14

R1_in_RXA+
15

R2_in_RXA-
16

R3_in_RXB+
17

R4_in_RXB-
18

R1_out_RXA
19

R2_out
20

R3_out_RXB
21

R4_out
22

Mode_2
23

Mode_0
24

SLEW
25

T1_in_TXA
26

T2_in_TXENA
27

T3_in_TXB
28

G
N

D
8

C29

0.1uF

L11 BLM15BB220SN1D

J6
DE9-MALE

5
9
4
8
3
7
2
6
1

11
10

JP11
1
2

U10

NC7SZ02

1

2
4

5
3

R31
10k

L2 BLM15BB220SN1D

C30 0.1uF, 50V

L15 BLM15BB220SN1D

C20
0.1uF, 50V

FOR_JP14_hang_1

INSTALL

U13

PI74ST1G125

2 4

1 3
5

C84 0.1uF, 50V

L7 DNP

C23

0.1uF

FOR_JP10_hang_1

INSTALL

C19
0.1uF, 50V

JP9

HEADER 6X2

2
4
6
8

10
12

1
3
5
7
9
11

FOR_JP9_9_to_10

INSTALL

FOR_JP12_5_to_6

INSTALL

C32 0.1uF, 50V
R37
10k

FOR_JP9_5_to_6

INSTALL

L10 BLM15BB220SN1D

R38
10k

C17

4.7uF

FOR_JP9_1_to_2

INSTALL

L9 BLM15BB220SN1D

FOR_JP12_3_to_4

INSTALL

2WIRE_4WIRE_SEL1

RS485_RS232_SEL1

RTSA
DTRA

DCDA
CTSA

RS232_485_SEL1

2WIRE_4WIRE_SEL1

DCD1_232

DCD1_232

RX1_232/RX+485
CTS1_232/RX-485CTSA

DTR1_232

TX1_232/TX-485
RTS1_232/TX+485
RX1_232/RX+485

CTS1_232/RX-485

RTSA TXDA

RTSA

SERIAL_RTS1

DTRA

RS485_RS232_SEL1

RS232_485_SEL1

RXDA

DCDA

DTR1_232

TXDA

SERIAL_TX1

RS485_RS232_SEL1

RS232_485_SEL1

TX1_232/TX-485
RTS1_232/TX+485SERIAL_RTS1

SERIAL_TX1

TXDA
RXDA

2WIRE_4WIRE_SEL2

RS485_RS232_SEL2

RTSB
DTRB

DCDB
CTSB

RS232_485_SEL2

2WIRE_4WIRE_SEL2

DCD2_232

DCD2_232

RX2_232/RX+485
CTS2_232/RX-485CTSB

DTR2_232

TX2_232/TX-485
RTS2_232/TX+485
RX2_232/RX+485

CTS2_232/RX-485

RTSB TXDB

RTSB

SERIAL_RTS2

DTRB

RS485_RS232_SEL2

RS232_485_SEL2

RXDB

DCDB

DTR2_232

TXDB

SERIAL_TX2

RS485_RS232_SEL2

RS232_485_SEL2

TX2_232/TX-485
RTS2_232/TX+485SERIAL_RTS2

SERIAL_TX2

TXDB
RXDB
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LANTRONIX CONFIDENTIAL
USB/ IO board connector

USB HOST INTERFACE

Drive EN pin high to enable USB Host port power.
OC pin flags host port over current when low.  

Route the HDPx/HDMx/DDx pairs
as 90 ohm differential nets on a layer
next to the ground plane.  
Minimize the use of Vias and keep 
clear of other nets.  

USB DEVICE INTERFACE

Drive EN pin high to enable USB Host port power.
OC pin flags host port over current when low.  

Route the HDPx/HDMx/DDx pairs
as 90 ohm differential nets on a layer
next to the ground plane.  
Minimize the use of Vias and keep 
clear of other nets.  

Route the HDPx/HDMx/DDx pairs
as 90 ohm differential nets on a layer
next to the ground plane.  
Minimize the use of Vias and keep 
clear of other nets.  

USB Power Switch
Stuff option to Turn 
power on only after 
port negotiation.

USB TO SERIAL DEVICE

Route the SDDx 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.  
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LANTRONIX CONFIDENTIAL
Ethernet

ETHERNET POE MAG JACK

Differential
Pair

Route the ETHx+/ETHx- 
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 TCTx.
Void area under RJ Jack
of all signals except the signals to the RJ45.

Differential
Pair

Differential
Pair

Differential
Pair

RCL Class Resistor
Open, Class 0 = 12.95W max
127 ohm, Class 1 = 3.84W max
69.8 ohm, Class 2 = 6.49W max
45.3 ohm, Class 3 = 12.95W max
30.9 ohm, Class 4 = POE+ 17W max

Signals in this box need to be isolated by 
1500Vrms to all other signals.

POE Regulator

Gigabit Mag Jack used for compatibility with future Gigabit modules
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