USB and Ethernet Impedence Requirements

Type Signal or Diff Signal Pair Value Reference to

usB HHSDMA/HHSDPA 90 ohm Pair-differential
HHSDMB/HHSDPB Differential
HFSDMC/HFSDPC
HDMA/HDPA, HDMB/HDPB
HDMC/HDPC, SDDM/SDDP
DDM/DDP

Ethernet | EOTX+/EOTX-, EORX+/EORX-, 100 ohm Pair-differential
EOTXP/EOTXM, EORXP/EORXM Differential| Ground-single
ohm
Single

REV HISTORY OF CHANGES ENGINEER DATE
A Initial Schematic of Golden Gate Evaluation Board M Simonsen 10/2014
B Updates from first proto build M Simonsen 5/2015
C Add power switch, power LED, and incorporate rev E Module footprint M Simonsen 1/2016
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PW2050 Evaluation Board

PW2050 Module

USB Device Port| FTDI

Type B ' ' Serial to ' Serial Debug ' [DIZngAg
USB USB Reset Buttons for
Defaul RESET,
Wake DEFAULT,
SB 2.0 HS . WAKE
USB 2.0 HS Device Port
Type B < P| usB
SB HS Dev WLAN Antenna
5vdc
Barrel -
5vdc
Connector JTAG FORT g:z:gger
RF Cable for External Antenna
Current WLAN Antenna
Type AM=Limit
USBx2
USB 2.0 HS Host Port x2 »USB

RF Cable for External Antenna

Note: Gigabit Mag Jack included to all future Gigabit module I2¢ >£’§Iczln§1c?€or
RJ45 w/ » LEDs SPI/GPIO
SHIELD Magnetics SPI P Header
LEDs < Ethernet >Ethernet
SDIO
SDIO for future module
SD1¢—P Connector
Serial
bB9 x2 2z, seriar
RS485/422
RS232, Headers
RS485/422 —P Xcvrs x2 | G—Pp g——PsERIAL 1/2

-
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5V_MODULE
3 RF CABLE MOUNTING
HARDWARE
c2 3 [ca
Note: VCCL and VCC2 not used for Golden Gate c1 sv 5V_MODULE RE_MH1 RE_MH2
100F 10F PavF pauF
VCCLEXT  VCC2_EXT 5V_MODULE
L1 1200hm, 4A,
L
RF CABLE ASSY RF CABLE ASSY
u el gl IS SRR = “ RE M3, RE M4
Pg4  UTXDI o2 uTxDL X3 28788 EEE I8]F rrct P —@TP3
PRI S — v e dog ERRRE aog 8338 1
9. C_—>—55] URTSL zzz2 GND1 JP1
3v3 PodueTst <3 2 ersy 553 55555 555 Leee RFL § SMA_BRACKET SMA_BRACKET
1 GND3 - !
Pg4 UTXD2 H uTXD2 RF2 g
H <72
CP2_EXT_INT P15 ::9: 5;¢g§ 24 | URXD2 GNDs FOR_RF_MH3A1 FOR_RF_MH3A2
A e 3 UL 2 PW2050 LGA MODULE . 1 1
CP8_EXT CS P3 CP6_2CCLK P4 UCTS ucts2 GND86 g5
TP4_EXT_MOS! P4 CP5_12CDATA CK 6 RF3_GPS [z
TP7_EXT 5CK P5 CPI3 12C_INT —SsbcMD 7 | SPCK GND!
CPI_EXT_RESET Pe —SDI00 5| Sbcmp FOR_RF_MH3B1, FOR_RF_MH382
DIOT 9| Sbloo 34 1 - 1 -
102 1o | SDIOL ETHL TX+ 57— >  ETHI+  Pg6
~SD107 11 SDI02 ETHI CT fgg———<_> TCT1  Pg6 3v3
SPIHEADER sDI03 ETHL X > ETHL PG %3
CP1_EXT_RESET7L 40
52806-1010 CPoEXTINT e8| P ETH2 RX e <> & gsg ) SCREWS HOLES SCREWS HOLES
CP3_EXT_MISO | CT <> FOR MIG BRACKET |  FOR MTG BRACKET
I2C CONNECTOR C ETH2_RX- [~ <> ETHz PoS
C 43 R1 R2 R3
C ETH3+ [go————<C>  ETH3+  Pg6
s ena o7 2 = T Pes 100.00K 100.00K 100.00K
C ETH3. [[——————<_>  ETH3-  Pg6 e
32
Pg4  CPo ETHe: o> ETH4+  Pg6 ‘[ LG
Pg4  CP10 ETH4_CT 7 > TCT4 P96 | vee LEGL [Eg:
Pod  cPul 25 ETH4- [-—————<C >  ETHa-  Pg6 TMS/SWDIO  LEG2 [[Eg:
9 CP12 <>t 57 CP12 1| GND LEG3
CPT3_T2C_INT.
;gg CP13 DBUTX H DTXD P95 Ra BNP 0 TCK/SWOLK  LEG [
Pg6 E0_SPEED <__}F—— CP14 DBURX < _] DRXD Pg5 GND/5V
18 73 WLAN_LED TDO/SWO THL
;] Pg.5 HHSDPA << > 5 USB1+ LEDO_LINK —75—F(p [INKACT _; NC/RTCLK THL e X
2sw1 . 0 s Install Jumpersto use Buttons Pg.5 HHSDMA <<—>———19 | jp1. LEDL ACT W E0_LINKACT Pg.6 = 5 o1 TH2 %x
7 21 SYSLED — P3 EXT_RESET# RT DNP 0 70 | NC/NTRST THE X
Pg.5 HHSDPB < >————55- USB2+ NRST
EVO-PFCOSM s PG5 HHSDMB <—>————22-{ Use>- ADC1
ot for Resct = - o e o oS DNP_JTAGISWD TC2050
ush for . A Pg.5 HESDPC < >————22- USB3+
Pg.5 HFSDMC < >>———>"- USB3- SPAREL
P2 EXT RESETY 77 f ocor, SPARE2
66
SWZ;] 85| DEFAULT# ™S
2 1 220 RO SHDN 88
73
f VorrcT X | cs
Push for Reset to Default.  [DNP_0.1uF hali
I
s IP5 INSTALL
2 1220 R10 ;
4 FOR_IP5_1 to_2 Micro SD slot for future modules
EVO-PFCOaM c7 INSTALL 3v3
= o]
Push for Wake Up. [rorrerez |
: 16 INSTALL Instsall Jumper to bypass flash boot.
34
. POL
sv  LDO FOR External 3.3V items DET
3v3 X
U2 % CLK
s 5 cMD
VIN vout 3 % DATAQ
% DATAL
R14 X DATA2
3 4 240K h VDDIO_SD CD_DATA3
c8 EN , AD LED10 P4
10uF, 10V 2 . LED_BLUE VoD
© N
sV JAPTSBLIWG-7 ~ Power LED c1o &1 vss
F G2 | GND_G1
[ R16 R69 Ga| SN0 G2
33K 470 -
Tégk DNP_microSD_475710001
P8 3v3 VDDIO_SD
,_PWR EN#
Q2
6 s 4 SI1563EDH
R19
R18 12 POWER_EN DNP_100k
DNP_O - h‘
1uF .q s
FORCE
POWER POWER SEQUENCE CIRCUIT
oN
3 SV POE
5V_OR
l BOARD MOUNTING HOLES
Rr21 o cia
10k 1uF DNP_BYS10-45-E3 MH1
R23 DNP_0
+5V_USB
SHON D1 MTOLE
? MH2
BYS10-45-E3 1 R24 DNP 0,
Place CMC1 and remove 0 OHM Resistors SVDEVA o, MHOLE
to reduce emissions if required. 3
! 1 R25 DNP 0,
V_BARREL BYS10-45-E3 sSw4 v
Slide Switch MHOLE
BARREL CONNECTOR FOR 5V INPUT 3500095 -3
35 03 0o " 3 [ 3v3 3v3
h 1 INPUT PWR B R26 0 » 1 MH4
<) 1 R27 DNP 0,
o BYS10-45-E3
LOCKING POWER JACK 1 oMmcL o MHOLE
LEDL LED2
Orange Orange
Ny NY
100uF, 10V A A
=
DNP_DLWSBSN1025¢2 LAMNT=OMNIEX i
290-079-R X LED _ R2s 220 WLAN_LED M Simonsen
— - " PW2050 Modul
INPUT_GND_B R30 0 odu'e
’ Document Number
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Install Jumpersto connect to DB9 Serial Port 1 3v3 3v3 e
i P c1] La RS232/RS485/RS422
FOR_JP9_1_to_2
TXDA 4.7uF] 1uF us *
INSTALL ;gg b)g;gi C=> RXDA a3 9 [rr o Ve |0 c21 Hu 1UF, 50V
< ¥ RTSA 3v3 — 8
FOR_JP9_3 0.4 CE e = = c1o S SERIAL PORT 1
Po3 i CTSA 0.1uF, 50V 12 14 €22 | |0.1uF, 50v.
INSTALL 9 ucTst <} 7 T S Elic V- |
P93 CP12 Cor
FOR_JP9_5_t0_6 U4 R3L 3v3
i = 10k c20
Thissignal islow in RS232 mode owrsov [ 13) 25 RIS, . 10k
INSTALL VERBER 605 9 c2- SLEW
FOR P97 10.8 RS232 485 _SELL 4 RS485 RS232 SELL 28y ode 0
2WIRE_4WIRE_SEL1 231 Mode_1
INSTALL JP10 s Mode_2 DTR1 232 13
L eave open for RS232 mode 1 NC75202 SERIAL_RTS1 26 6 RTS1_232/TX+485 CTS1 _232/RX-485
FOR_JP9_9 to_10 Install lgr RS485/RA22 2 SERIAL_TXT 27 TLin TXA TL OULTXA+ 77 XL 232/1X-485
2 BTRA 28 T2 TXENA T2 out TXA- | o
INSTALL L 8] 15T TXB T3 out TXBY |+
FOR_JP9_11_to_12 = 0.10F] - Zin_TXENB  T4_out_TXB-
il RXDA 19 o 0w RXA R in Rxae 15— RXL 232/RX+485
= —out | _in_| [F16 —CrS1 23omKass
INSTALL JBIT = oA BRI - e
L eave open for RS232 or 4 wire mode 1. owRedwResElr 0000000000000 | 22 | ROOULRXE 2 R3.In RXB+ g
Install for 2-wire mode 2 Ré_out O _RainRXB- e 0.1uF, 50
—‘ | SP336E
FOR_JP10_hang_1 s

INSTALL RS485 Mode TX connector

Inverted from SP336 so swap
TX and RTSwhen in R$485 mode,. R3S

INSTALL s 10k

MODE (MO, M1, M2)
Mode 001 = RS232 (Default)

Mode 101 = 4 Wire (Full duplex)
Mode 100 = 2 Wire (Half Duplex)

SERJAL_TX1 TXDA 2

PI74ST1G125 PI74ST1G125

RS232 485 _SEL1
Thissignal islow in RS$485 mode_L

3v3

RS232_485_SELL

PI74sT1G125 i, PI74sT1G125 i,

RS485 RS232 SELL RS485 RS232 SELL
Thissignal islow in RS232 mode_|_ Thissignal islow in RS232 mode_L_

Install Jumpersto connect to DB9 Serial Port 2 3vV3 33 s
P12 c2g Lg RS232/RS485/RS422
U9 0
TXDB 4.70F] 1F
FOR_JP12_1 102 Egg urxoz > XD s 9 ens 3 L €30 | |0.1uF, 50v
— RTSB 3v3
C>—3 = =
INSTALL :gg e = DTRB = = ca1 14 SERIAL PORT 2
b CTSB 0.1uF, 50V 12 14 €32 | [0.1uF, 50v
RS Sl == T T bCDE 1] ok v o2 {[olur SV
INSTALL o u10 R38 c2+ 3v3
= 10k ca3
Thissignal islow in RS232 mode 0.1uF, 50V 13 25 R39 10k
INSTALL RS232 485 _SEL2 4 RS485 RS232 SEL2 22y o0
2WIRE_4WIRE_SEL2 l 559 Mode 1
FOR_JP12_7 0.8 JP13 Mode_2 DTR2_232
1 NC75202 SERIAL_RTS2 26
INSTALL L e O ooz miode 3 SERTALTX2 27 TLout XA X2 T3 7
FOR_JP12_9_to_10 c34 DTRB 28 T2_out_TXA- RTS2_232/TX+485 BLM15BB220SN1D7 DE9-MALE
_JP12_9_to_ = T3 out TXB+ RX2_232/RX+485 BLM158B220SN1D2
INSTALL = 0.1uF] T4_out_TXB- i 2
RXDB 19 DCD2_232 BLMI5BB220SNIDL
514 = ) 20| RLOULRXA  RILin RXA+
FOR_JP12_11 t0_12 Seon 51 R2out o REINRXA-
INSTALL L eave open for RS232 or 4wiremode| @] L | 2WIRE 4WIRE SEL2 Tz | RRou e 2 REn R
[ 4 -
Install for 2-wire mode 2 = —
SP336E
GND_EARTHB
3v3
FOR_JP13_hang_1
RS18S Made TX comnetor
INSTALL Inverted from SP336 so swap
TX and RTSwhen in R$485 mode. o MODE (MO, M1, M2)
e 10 Mode 001 = RS232 (Default)
Mode 101 = 4 Wire (Full duplex)
INSTALL wres 2 SeRIAL T2 on B Mode 100 = 2 Wire (Half Duplex)

PI74ST1G125 PI74ST1G125

RS232_ 485 _SEL2
Thissignal islow in RS485 mode_l

RS232_ 485 _SEL2
Thissignal islow in RS485 mode_l

@
<
S
@
<
S

}g_o
@_o

o1 o

S
il

urd il

TXDB 2

RTSB__ 2

PI74ST1G125 PI74ST1G125

RS485_RS232 SEL2
Thissignal islow in RS232 mode_

RS485_RS232 SEL2
Thissignal islow in RS232 mode_

-
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USB HOST INTERFACE
5V_HOSTC 5V_HOSTC 5V_HOSTB 5V_HOSTB
cag I ca0  ca1 caz
10uF, 10V 0.1UF  0.1UF 10UF, 10V
uis CCUSBA-32002-30X ute
Pg.3 HFSDMC 2 b1in Diout AL = D1in [ HHSDMB Pg.3
HDMC A2 HDMB Louy
Route the HDPx/HDM x/DDx pairs 5v_HosTc HDPC A3 HDPE 5v_HosTe Route the HDPx/HDM x/DDx pairs
as 90 ohm differential netson a layer 4L72 oo | TVS \Veus A4 veudl VS GND ﬁ as 90 ohm differential netson a layer
next to the ground plane. = ARRAY ARRAY = next to the ground plane.
Minimize the use of Viasand keep - 6 4 4 6 - Minimize the use of Viasand keep
clear of other nets. Pg.3 HFSDPC < >>——————— D2in D2out 83 | [0.1uF, 50V D2out] D2in f———————<_>>HHSDPB Pg.3 clear of other nets.
I
1P4234CZ6,125 (LN - 1P4234CZ6,125
V_BARREL
V_BARREL
Drive EN pin high to enable USB Host port power. R44 Drive EN pin high to enable USB Host port power.
‘;o"s OC pin flags host port over current when low. s 10k OC pin flags host port over current when low. 3
V_BARREL V_BARREL
5V_HOSTB 5V_HOSTC
u17 u1s
Ra5 R46
EN outL EN outt
UT2 10K out2 10k
IN_PWRL OUT3 IN_PWRL OUT3
INPWR2 __| g NHOSTB_0C INPWR2 | g NHOSTC_OC
oc oc
GND i GND
STMPSZISITIR STMPSZISITIR
5V_DEVA
F1
500 mA
CONN_USB_MINI
9 — USB DEVICE INTERFACE
5 SHa 2 u19
SH3 VBUS
HDMA 3 1
y Pg3 .
B iz o oA plouy piin HHSOA PO Route the HDP/HDMx/DDXx pairs
179; MHL Ne = , as 90 ohm differential nets on a layer
67 sH2 T s vausrvs GND next to the ground plane.
ca2 \}071% s0v =] sH1 ARRAY — Minimize the use of Viasand keep
* I3 B clear of other nets.
‘ 4 bzou D2in &< >>HHSDPA P93
EARTH_USB_A
s 1P4234CZ6,125
10uF, 10V
R65
vuse +5v_USB
EARTH_USB_C EARTH_USB_A | USB Power Switch
Stuff option to Turn
USB TO SERIAL DEVICE ¢ power on only after
VUSB VUSB_3V3  VUSB_3V3 port negotiation.
vusB B
IDNP_0.1uF 0.1UF]
cag|
F2 cag cs0) 1 JP18
500 mA 0.1uF] =
USB DEBUG PORT ““? 1R
|
I =
CONN_USB_MINI U20 u21 i N
9 3 0 USB_TX
SH4 Diouy D1in - DRXD  Pg3
58 sh3 VBUS HpSDEBUC, 5 IEBRX DTXD  Pg3
B v 3SDDP. TVS g X VUsB
et ] D+ 5 VBUS| GND =
O.1uF, 50V MH1 e ARRAY Fixgx bl
D20u D2in i g
R49 RS0
0.107] IP4234CZ6,125 53 RESET# CBUSL 7—><é INSTALL
231 o [10 %
Route the SDDx pair as 90 chm NS L ng Caves AL PWREN#
EARTH_USB_A L differential net on alayer next to %21 oeco 52885 cpusa X -
N theground plane. <0800  TEST INSTALL
Minimize the use of Viasand keep FT232RQ-
clear of other nets. vkl Qo
&
LANTROMNIEXT
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Routethe ETHX+/ETHx-

pairsas 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 traceon TCTx.

Void area under RJ Jack

of all signals except the signals to the RJ45.

ETHERNET POE MAG JACK

Gigabit Mag Jack used for compatibility with future Gigabit modules

LANTRONIX CONFIDENTIAL

J11
u22
Pg3 ETH4+ 1 D1in Dlout 3 1P4234CZ6,1. EXT_ETH4+ TRD4+ T4/B TArA- ,KFA~O7
av3 Pg. TCT4
o[ TV lausfs—9  pifrerencin = %
ARRAY
6 4 EXT_ETH4- GND GEIT TRP4- ~8
P93 ETH4- D2in D20ut e 1 T O
EXT_ETHS3- TRD3+ TRP3+ ~4
Pg.3 ETH3+ uzs 1 D1in Dlout 3 1P4234C26,125 = a o O
3v3 TCT3
21| TVS heus -2 9 g;fierentlal css e
ARRAY
6 EXT_ETH3- enp carr TRD3-
Pg3  ETH3 D2in D20ut APT = s T
EXT_ETH2+ +
Pg3 ETH2+ U241 Dbiin Dilout 3 1P4234CZ76,125 ! = TRD2.
3v3 TCT2
2 TVS [s 9 Differential 54 6 | ReT2
GND vBus Pair 0.10F 75 o
ARRAY
6 EXT_ETH2- GND GBIT TRD2-
Pg3  ETH2- D2in D2out 14 Ve
4234C76,1 EXT_ETH1+ TRDL TRPLs ~1
Pg.3 ETH1+ us 1 Diin Dlout 2 = O
3v3 Pg. TCTL
2 fowo | TVS \veus |-——9 Differential C55 2 | Rem1 |
0.1uF %5 ot R51 0 80 ||0.1uF, 50V R64 0
ARRAY pair if
6 4 EXT_ETHI- GND GBIT TRD1-
Pg.3 ETH1- D2in D2out 13 Vel
0F, 2KV
(SHIELD) ‘GND_GBIT ) GND_EARTH_ETH  EARTH_USB.C
P93 E0_SPEED [>T YELLC”;.E(M
19 creEy LD
Pg.3  EO_LINKACT >
o E W
N M o o
I(T| «f 3v3
R68, 0 )
€79 ||0.1uF, 50V R52 220
RS3 220
GND_EARTHB
- GND_EARTH_ETH
POE Regulator +5V_POE
Signals in this box need to be isolated by C56 H 1000pF, 3KV
1500Vrms to all other signals.
T1
% 5 DS
XFRMR_OUT POE_OUT 21
. 1uH1.5A
3 8
pmd = 1N4148W Q; 7
1uF 2uF, 100V fluF C63
470pFS0V
POE_VSS2 XFMR PoE EA2672 560uF6.3V
o7 TVS15V
POE_VPOS POE_SWO
C64 65 w| o ~f o ol o
L e we 9 8 583 R
122 1000pF fLooopF lLooopF 1000pF 2 500 @
TAP1 2200hm, 700mA POE_CT1 14 g8 3 = 8 u 1 POE_EROUT [c68
L23 l cn g g > 0 > EROUT RSS p—
TAP2 2200hm, 700mA POE_CT2 13 2 2.05k 8200pF6.3V
L24 cT2 Si3402 SSFT 499K
POE_CT3 POE_VDD
TAP3  2200hm, 700mA o0 . 2y pose 4 voo |2 A RS6 s
TAP4 POE _CT4 1 g 2 4 1
2200hm, 700mA . sP1 53 - QISOSSFT 58 < - RS9
~ Wm 4 o W § 1K
g8 2z o 2 o 32 49.9 A
O == T r o » PS2911-1
of glo| o ~ o uwl ce9 7 o) o
= § — R60
10F Ji Cc71
0.1uF K
72 u28 |
C73 C74 C75 C76 | C77 GND N
= — —FAMFZSV ZR431L
1000pF 1000pF 1000pF 000pF 0.1uF RGW 5K 1 POE_FB
ol R62
_— RCL Class Resistor 121k
GNp_1S0 Open, Class 0 = 12.95W max ‘1‘;73
127 ohm, Class 1 = 3.84W max
69.8 ohm, Class 2 = 6.49W max
45.3 ohm, Class 3 = 12.95W max cr8 H
30.9 ohm, Class 4 = POE+ 17W max §T7,WJM 1000pF, 3kV
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