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2C3_SDA DNS DNS
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DNS ULL7  <| of o 6AX I2C MODE [DNS — —=
h% 1% GND GND
)
a o o
6AX_12C_AO 1 o0 1 12C3_SCL
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= BAX_INT <& INTL S VDD
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o
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VDD_3V3 Magnetometer
U118
% :bf 1233 1234 1235
R1175 o~
g g DNS DNS DNS
12C3_SCL
= L scuspc vop_10 -2 e L6V v
o 2 net voD (2 GND GND GND
MAG_I2C_MODE 3 8
— cs GND
12C3_SDA 4 7
= SDA/SDI/SDO  INT/DRDY >> MAG_INT
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| © DNS
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DNS
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U119
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1 7
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O 0
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a s
@ o
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v DA 1
5 ca c1200 | c32 ca
R1119 o6 _| c0 5
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" Bsv 3V ey 35v
35V BNX022-01L
PTVSI6VPIUP 115 -
o e > — 5v0/3v3 PS
5v
VoD _3v3 UL
Reverse Polarity
3 1
16 Ims Ri2 |R1s Iwn Less N SW2GHS
SWINL
FB3 10V 250mw ont Swinz swzgooT (12—
T 22K (22K (22K (22K 22k ENL swaix 10—
900hm/100m 5A 40V AONR66406
o W (1% |16 | 1% %
PS_GND En2 swaats [—2—
R28. s ~_DNS voDIO
o swacsp
2 12C2_SCL . L
pcosoA K oA swacsN
vDDOTP 4
GPIO1_VDDOTP sware
R . 0
5 paooD1
sw1s00T
7 5v0PS
PeooD2 @)
swina 22— gy | v L5UH_ 614A I 5V@3A .
163/ yvont swibxe SDB0420MT1RS T T T T T > VIN_Sv
T css  |cw | car
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13- Gpi03_VMONA voie -2 Yoe e kY i i
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Rev. 1.0 | Prototype Version

Rev. 1.1 . Replaced Toshiba's SSR with Omron (RE1, RE2)

. Replaced TlI's LDO with ADI (U114)

. Replaced TI's Buck with ADI (U113)

. Replaced TI's AXC level translator with TI'S A(U8)

. Connecting 5V to OTG2_VBUS as an assembly offti165) to support the LTE modem
. Adding power switch to USB_OTGL1. Can be baypésse

. Adding 3 new sensors

. Move WL_REG_ON to J9-16 (SPI3_SDI)

. Fixing FLAXCANO/1 positions on J16

10. Adding options to the switch boot

11. Switching between RTS and CTS on the WI-FI mode

12. Adding RTC option U116

13. VCCI Power of 10 Extender changed to 3V3, C1ial8ut

14. No reset signal for IO extender (U2). Connettedd-56 for future use
15.10 extender interrupt changed to J9 -69 (MCLK TOY

16. Adding a 32KHz oscilator to support WI-FI

© 00 N O O W N P

Rev. 2.0 | 1. Replaced the MATE-X connector with3 u.FL conoest

Rev.2.0.2] 2. Taking L112 and R1162 out of the BOM to enalii¢ &ntrol of the USB power
3. Adding R61 to the BOM (FTDI RX PU)
4. Replace positions of R1115 and R1116

5. Changing D6 value to support 36V power in
Rev.2.0.3 6. Adding RTC to the BOM

: Copyright (c) 2014 SolidRun ltd.
sﬁ SolidRun Released under Creative Commons Attribution 3.0 Unported License
All Rights Reserved
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2.4G/5G WIFI/BT Module

Power Sequence

3.3V
VIN Lo L110 220H 13A VBAT
VDD_3V3—P = VDD_3V3 1.8V
C1149 LQM2MPN2R2NGOL -
To support WIFI wakeup function, C1150 C1151 VIO VIO Must be powered after VBAT
VDD_3V3 and WIFI_1V8 must be 'ON'. 4.7uF > —
6.3V 4.70F s 4.7uF
= 6.3V o 6.3V
GND &%
WIFI_1V8— P GND
c1152
M10 ! N & & Q J8N
1uF
6.3V o Q Q x x SN
= > e 8 s % 883
GND o 2 o I gag
ES > o g oo
%42 1s s b5 6 GPIO_O can be used as WL_WAKE_HOST signal
%381 psws
- o WL |
37 2 WL_WAKE_HOST
X2t 125 CLK GPIO_0 Ti5
*-2 1155 D0 GPIO 1[5 DNI
x-2a—|BT_GPIO_2 GPIO 2 |—t—x
%8 |ercrioss | Antenna 2.4G/5G
%-2c—|BT_GPIO_4 GPIO_ 4 |——X
%85 BT GPIO 5 GPIO_5 ﬁ—x
DNI GPIO_6 |——X
BT_WAKE_DEV _
T16 BT WARETIOST 22 BT_DEV_WAKE 4 GPIO_7 OPEN for 1.8V operation 338
T17 = = ; 45 | BT HOST WAKE GPIO_7(SDIO_VOLTAGE_SEL) |5 ; WL_REG_ON
UARTL_RTS_B §< BT RXD ; 45 |BT_UART_CTS WL_REG_ON — < WL_REG_ON RF_ANTO .
UARTL_TX = BT_UART_RXD
- BT_TXD _UART_f SD1_DATAO
UART1_RX & = 2 2‘75 BT _UART_TXD SDIO_DATAO i‘s’ SDT DATAT BB_USDHC2 DATO
UART1_CTS_B ; BT REG ON ; g |BT_UART_RTS SDIO_DATAL |~ SDI_DATAZ BB_USDHC2 DAT1 U.FL
BT_REG_ON — BT_REG_ON SDIO_DATA2 SDL DATA3 BB_USDHC2 DAT2 50 Ohm
SDIO DATA3 |18 R BB_USDHC2_DAT3  # 1.8V(Fixed)
<33 BT_PCM_SYNC SDIO_CMD 15 = BB_USDHC2_CMD
2 20 SDI_CLK
X2 BT_PCM_IN SDIO_CLK = BB_USDHC2_CLK
ﬁi’— BT_PCM_CLK
- . %34 BT_PCM_OUT
RTC_CLK 32K ) R1167 DNS -
OC_CLK_32K R1109 32K CLKIN 39
JTAG_SEL 57 | LPO_IN(32KHzZ) 50 RF_ANTO
JTAG_SEL ANT
134‘17
cHNmTNONROOdN® YD
08838858800000000000808888 ~w /
Connect JTAG_SEL to GND for normal operation zZ22zz2zz2zzz2zz2z2z222222222222 00 ANT_GPS <<>>% ©
OO0 0BOLOBBOOBLBOLLBL0000 =22 - IN
WiFi 802.1Ta/blgin/ac
Mo dogsodnmnidnagdoroagda U.FL
LBEESHYIMW-230 ARG IIEEB88E5385858E_RN uR
GND CYW43455 Based ]
u112 osct ~
L E—
vDD_1v8 P A2 viN vouT [~Al—————p-WIFI_1V8 1 (oo our | B OC.CLK 3K 5
C1153 B2 ) 0N GND 20| vcveno ANT_MAIN <K >>—L IN ):/
4.70F
6.3V EZFel\?MBUCX 3¢{nc/eND vop 4 WIFI_1V8 U.FL
-3, GND e - 50 Ohm
= 15A 32.768 kHz  100ppm c1238 \
GND
100nF
eV
R1111 10K 1% . —
VDD_3V3P——— A —— Note: =
c1154 1. Time from EN reaches 1.2V to VOUT starts ramping is 40us typical GND
— 2. VDD_3V3 ramp time(10%~90%) is ~300us Copyright (c) 2014 SolidRun td.
220nF 3. RC delay adder is used to make sure WIFI_1V8 powers up after VDD_3V3 - Salit]Run Released under Creative Commons Attribution 3.0 Unported License
6.3V All Rights Reserved
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UsB_OTG2 0P (<

USB_OTG2 DN <K

VDD_3v3

RS A A DNS 55 sp_exT 0P

4-VBAT_LTE

R1144 NS )
R4,
A2 D> USB_EXT_DN T c208 c200 | c210 ©
GND RESERVED
T6 39
£G25_0P GND BT_EN
EROYY, = At E GND COEX_UARTTX (438
EG25 DN GND  COEX_UART RX
‘ - RIT5 0 USB_VEU oo LA 5
0805USB-421MLC N ; GND WAKE_ON_WIRELESS (43>
01200 GND SDCL_CMD
0sA ca2 |cas | caua c1218 e Shor ok | 4%
N GND D; 2
39 - 1000F | 33pF | 10pF 1000F GND SDCI_DATAL 430
M2A 33 05 s lov [sov v 35y o SDCLDATAZ %
Q9238 8RERLATS8BEROR GND USiM2_ VD (—128
22080 0 o Bee\ 0> GND PM_ENABLE
GE 283 hessg & GND SGMIL_RX_M
gwmgu[w a8 8> 5522 o GND SGMILRX_P
AP READY 20 4 GND SGMILTX P
RESERVED i o So X
W_DISABLE GND MM
NET_MODE GND SGMiIl_MDATA
NET_STATUS GND v
| vDD_exT ANT_MAIN GND EPHY RST N
145 RESERVED = 2 ANTMAN GND WLAN_SLP_CLK
RESERVED N RESERVED
il GND
NI GND GND
USIM_GND
7 ok 1 be6_RXD EG25GGB-256-SGNS
T8 ———=——12osc ™0
UM_PWR1 13| USIM_PRESENCE UM_PWR1
UN-DATAT 5 | USIM_VDD R138
UN-CIKT 7o | USIM DATA
U T USIM_CLK
USIM_RST 8
1 X
8| RESERVED K> ANT_GPS
UIM_CLK1 c UIM_DATAL
85 =z c3 cr
23 3 UIM_RSTL . ol €8
it
h@on UIM_PWR1 F
235 c1 cs ﬂj e
*j y GND GND
ont L = = Push-Push uSIM
RESET_N A
b 1.6V RESETN =
VDD_1v8  VIN 5V
v
R1117
VBAT_LTE
10K
RE_PWR 1% =
‘ R1118
ONI c1202
- 5 GS  POK
220F 15| o Rlé
Y 243K
IAX3B904BATD+T g
- - 1755V 2A

VOUT =06x (1+R2R1)

0.* SoldRun
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VIN_5V VDD_3v3

cantn
VIN_5V VDD_3v3 Traz 04 1%
v Rag 604 1%
S cANIL
89 90 co1 92 us
e e e e FLExcaNo X Loy o] e sme .-
W pvoopa pw T Gon o 100pF  f100pF VCAN36A2.03SHES.08
2-lvec  canu o o
FLEXCANO_RX 4 Jrxor  vio| AL
GiND | GNDB CANHZ | 7o GND  GND USB_SV
FLEXCANL_TX TXD2 CANL2 [ STNEZ =
FLEXCANL RX RO2 S
PAD
26
TJA1048TK,118 GND GND
N CAN2H
GND TR e0& 1% TRXML0KO)>—To0BTTRP e | [ comoeTRRP << TRX_P10
N CIOUBT_TRN |5 oo —
A canaL CANZL 12 |I- ono
CAN2H 18 6 S
CANIL 10 . > Use_oTG1_DP
e UARTO_TX = .
DIN_12v0 SN 20 | e UARTORX <% USB_OTGLDN
VCAN36A2-03SHES-08 ‘Pwﬁ:wn—szz 0805USB-421MLC
23 0.5A
PR oo
Digital In
g 0430452410
RIA 3.0mm
VDD_3V3 VDD_3v3
VDD_3v3
R4 R8
S 1155 (C1156
121 oonF 100
DIG_IN2 RY 402K 1% B 6v  fiov Lz om BAYPASS
03 - BLM18PG121SN1D
I PGB2010402KRHF bDIG_IN2 GND 1200hm_100M
a0V 2A
c8 C1157
VIN_5V UsB_5V
= 1nF 1nF - .
GND 50V | s0v u11s ~2.1A Power Limit L
DIG_INL r 02K 1% o O q BLyinT1 veus1 5 +
D12 . oD8802A lc1222 Ema J VINT2 VvBus2 :Eﬂ BLMIBPG121SNID
PGB2010402KRHF Y ToV003A T e DNI NSROSFAONXTSG VINT3 VBUS3 1200bm 100w~ 1223 1224 14
u n »r —
0 oV ‘ Praovosa AT M2 1A 1168
= liok 196 1.2v ang
oo EN o gog 2
EGND voo
= S5V 33A
R1154 ag =
aro
oni
L 1 DD_3v3 —p—Rs 10K 1%
EGND USB_HUB_CHL PWR EN ~ —— oy
R AC2012-900.2P-T002 10087 RXN
1008TX_RXN <3 s 3T / Rz . . 75 1% C3 || 100nF 50V © 100BT RXP
100BTX_RXP & 3 1 e 1 AL
TL S00hm00M 04A =
ALT4532M-201-T001 RS 75 1% C6 || 100nF 50V © 1007 10 igital Out
= Digi
. " gita a
ACM2012-900-29-T002
1008T_TXP << 1] LR,
1008TX XN & e B Y . - w7
m/ R6 680 1%
ALTAS32M-201-T001 biG_outt o 1 ‘ 4 o , PurouT:
|
Nu 0 i PGB2010402KRHF
b é 2 DIN_12v0
2 3
D1 CDDFN10-2574N -
c1 4.70F 50v_100BTX_TXP . ours 100BTX_TXP. COM_PWR_IN
co 100nF s0v_ CT_PWPO 4.7pF 50V - o TOUBTXTXN G3VM-61VY3
fpoome sov_ELPWES . 0V 07A
10 || 1000 sv_CT_PWPL Ca || 470F s0v_100BTX_RXP 4 ours 7| 1008 RXP DIN_12V0
47pF 50y TOVBTXRXN syp o &
el 3v1)
! A
e 1. 22Vgge R1112
VDD_3V3 pig_ouT2 _R10 680 1% 4 . PWR_OUT2
VDD_1v8 s i a
- 0 iy PGB2010402KRHF
- é %idov
Ris (RIS 2 13
P, COM_PWR_IN
< VDD_3v3 VDD_3v3 Gavw-61vvs
47K 47K uz2 bDIG_INL 60V 0.7A
1% 15 2 15, o002 2
100_1 B1
= 4 STNBL
P e ——
o_RsT# : folReseTs 1003 5 —ibSyTT— on o e
lo_INT# INT 04 [~ DiG-ouTZ — oonE fone
14 100 5 - 6V L'
Bveer o f oo Ri150
veel 1007 MAG_INT Y
o — | n o
1c2 sDA <K SDA  GND_PAD R1151
7 =
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VDD_3v3

TERMINAL_UARTO_TX

47K 1%
47K 1%

A

SCU_BOOT_MODEO
SCU_BOOT_MODEL

VDD,_3v3 UARTo TX (KR TERMINAL_UARTO RX
UARTO RX )
118 o1
00nF
v
20T MOPEl goor source
0 <Fuse selection
USh sexial downioad
etico
1 DFT-Burnin
VDD_3v3
oNI
RO2 —1 10 Ruse SYS_nRST
6 RUS I
1227 B
> 12c2_SDA
2 12c2_scL
Ems > RTC_CLK 32K
. RXB111CE
u
R115 "
K 19
1228 VvDD_1v8
DNI A
2007 ( |
v "/ RI1152
e <
MS621T-FLIIE $
oo s2 DTSM-3IN-V-TR 47K
1%
N S¥s_nRST

12V 0.05A

15K 19

:

E

QsPI0 DS (I~

28Mb

=
ETHMe < 2 1 ETH2_SIP
ETHPY ETH2 SN
ETHMS &K ] s =
ETHPB 22 - 5 ETH2_SOP
ETHM7 ETHZ_SON
VIN 5V TP 1 u
ETHMS 22 1 1B ETH3_SON
ETHPS ETH3_SOP
ETHYS <K 2 i
ETHPS &K o ETH3_SIN
SMI_O_MDIO ¢ 4 22— Frrese
SMLO_MDC 5 s Y>USB_EXT_DP
¥DD33_20 33 WAKE_IN_OUT 55 USE_EXT DN
ENETLPHY INT.B 0 —z o
FLexcaNz T Z S E
FLEXCAN2 RX
UART1 RX 3
JARTLTX 41—
UARTL_RTS B & PCIE_REF_CLK_N
UARTL CTS B 4 PCIE_REF_CLK_P
PCIE_CTRL_CLKREQ. B e ]
12V PCE CTRL WAKE B £ PCIEQ_TX_N
PCIE_CTRL_PERST_B 1 PCIEQ_TX P
REFCLK_OUTL PCIEQ_RX_N
REFCLK_OUT2 PCIEQ_RX_P
> scu_soot_mobez
U0 1KBit
12€2. > SCL WP
12c2.50A spA  vee 168
CAT24AR0ITDI-GTS hoonF
VDD_1V8
v
3
3 Qo s 5> QSPI0_DATAO
Q DOL &g 22 QSPI0_DATAL
> DQ2W [p4 90 QSPIO_DATA2
DQIHOLD# [ ———————<K>> QSPIO_DATA3
o1
A5 | RFUL RFUS D5
B1 | RFUZ RFUS By
B5 | RFU3 RFUL0 g5
C1 | RFUS RFUL1 (g
~C3|RFUS . RFUL2| g
PG5 |RFUS @ RFUIS [ gg
—H{rru7 2 RFUM
2
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—
3v3 PCIE_CTRL_CLKREQ B 2 1 PCIEO_RX_P
3V3 PCIE_CTRL WAKE B <& g g PCIEQ_RX_N
V3 PCIE_CTRL_PERST B 8 7 PCIEQ_TX_P
1v8 SPI3_CS1 ig 21 PCIEQ_TX_N
s
w8 FE{%;%[GR,ON V8 G510 14 L PCIE_REF_CLK_P
WL_REG_ON 165 » PCIE_REF_CLK_N
3y3 DEV_CFG_N D 20 19
22
18 RESET_N % zg 23
1v8 PWRKEY 25—
w8  BB_USDHC2 CLK ((%‘Gg —1xC zg g
1v8 BB USDHC2 DAT3 {(3y—prmoe=r o= 2 T
1v8  BB_USDHC2 DAT2 {{pp—pmen=s o= 7 e
1v8  BB_USDHC2 DATL <{pp—prmme=raiee= 36 43-3—35
1v8 BB _USDHC2 DATO  {{3»—pmer=r o=ty o7t 8
W8  BB_USDHCZ_CMD <{\O>————= 0 417—39
22 a1
3v3  ENET_PHY_MDIO << 4 Fa—
o 46 45
3v3
ENET_PHY_MDC < " e (5> QSPIDATAD 1V
—50 2 <?? QSPIO_DATAL 1v8
3v3  TERMINAL_UARTO_TX 52 51 3> QSPI0_DATA2 1vs
— 5;/}33 TERMINAL_UARTO_RX >< gg gs 8; QSPIO_DATA3 %g
0RsT# 58 57 SEOR°SE & 1ve
18 SCU_UARTO_TX gg 2? QSPIOA_SCLK  1vg
18
sev-urrofx <€ - o YSRRST ) SYS.RST 1V B 18
1v8 PTP_CLK ) gg g?[ é SYS_nRST 1v8
s

e MCLKONL <K& > o5 D %V\iT’\C‘)TFI::_BUTFON s

V8 UARTLRX z ;1 USB_HUB_CH1_PWR_EN 1V8 GPIO

e UART1_TX < 76 75 K SCU_BOOT_MODEO 1v8

V8 UARTL_CTS_B 78 7 SCU_BOOT_MODE1 1v8
18 UARTLRTS B <& 80 79 SCU_BOOT MODE2 1v8
. " DF12NC(3.0)-80DP-0.5V(51)
= H-3.0 =
GND 116 GND
—
2 1
4 3
6 5
13 ; < FLEXCANO_RX 3v3
3V3  Sw_RSTn éé 9 ) >>  FLEXCANO_TX 3V3
3v3

SW_CORE RSTn ig %g < FLEXCANL RX 3v3

USB_OTG1_DP <<, s o D> FLEXCANL_TX 3v3

USB_OTG1 DN <<, 20 19

USB_0TG2 DP <> 3 g;

USB_OTG2_DN <> gg §§ R
3v3 INT_N <(>< % £ < FLEXCAN2_TX 3v3
3v3 SW_PE
1V8/3V3  SPI0_CSO 32 31 { 12c3_SCL  3v3 GPIO USB_5V
1v8/3v3  SPI0_CS1 gg gg <X>>12C3 SDA  3V3 GPIO

V3 ENETL_RGMI_TXC 38 37 ENETL PHY_INT B 3V3
3v3 ENET1_RGMIL_TX_CTL 23 ﬁ USB OTG2_ID  3v3
3v3  ENETL_RGMI_TXDO " e USB_OTGLID  3V3
3v3 ENET1_RGMII_TXD1
3v3 ENETl:RgMH:TXDZ 32 :g < SPI0_SDI 1v8/3v3
3v3  ENET1_RGMI_TXD3 oo v £ m > SPIO_SDO 1v8/3v3 oo o S o sox
N R1165 0 - 52 51 373 — 1ve/3v3
VIN_5V P ~BCKP 54 53 ?)'é%zzﬁsgﬁ RS L DNSSS  spio_sck_c
56 55 -
33 ENETL RGMI_RXC % St
3v3 ENET1_RGMI_RX_CTL gg g?
3v3 ENET1_RGMII_RXDO 64 63 E VDD_1V8
3V3  ENET1_RGMI_RXD1 o o »— VDD_3V3
3v3  ENET1_RGMI_RXD2 o &
3v3 ENET1_RGMII_RXD3 70 69
72 71 <
2 I < VIN_5V
76 75
78 77
80 79
=
0DP-0.5V(51) VDDIO_HOST 3V3

H=6.0 TH=2

soM SOM soM
Jio
SPACER SMT  SPACER SMT SPACER SMT

DD D

SPACER SMT

D

U N N %

~ -

H=3.0 TH=1.6 H=3.0 TH=1.6 H=3.0 TH=1.6
BASE

J13 Ji4 J15

SPACER SMT SPACER SMT  SPACER SMT

D D

N>

H=3.0 TH=1.6

J25
SPACER SMT

D

AN NG N %

H=6.0 TH=2 H=6.0 TH=2

N

~

H=6.0 TH=2
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10D
02
VSSALL_1008TL VssA_OSC
TRX P10 << 1 4 c122 || 1000F 16V ETHP10 10
S I crips | e VDD_3v3 VSSALL 1008TX 1 VssA pLL
TRX M10KC c123 || 10006 16V ETHMI0 ETHPs  (O>ETHEE———— T2 100811 TRX PS croo | 5} s e oenes
- 1T ETHMS  <O>=—————T4 1008T1_TRX M5 GPIOL [ RN3 VSSAL1_100BTX 3  VSSA25_100BT1_RXM
ACT1210L-201-2P-TLOOD I _TRX.! Shios o8 14 TooaTx
200uH/100K  0.07A ETHPG = PHY_ADDRO 16 11 ~
< ETHPS <O Eriiie——12—| To_|100BT1_TRX_P6 GPIO3 [—cg PAV-ADBRI— 1~ 11_100BTX_5 VSSIO_REFCLK1
ETHMG <& 100BTICTRX M6 Gpios -39 7 A N VSSIO_REFCLK3
S ETHPT GPIOS 2o PHY_ADDRZ A & S 100BT1_TXMS
ik Etipr (OETHEL T2 100871 TRX_P7 Gpios [E%, PHYADDRI 4 |- R 100871 TXMs VSSIO_MI2_1
ho o ETHM7 <KD, 100BT1_TRX_M7 GPIOT [ 1 VSSA25_100BT1_TXM7 VSSIO_MII2_2
- |34 PHY_ADDR4 1 5% R9
. ETHPs GPIO8 [t B S 1008TL_TXME
ETHPS <O ETia——10- 100BT1_TRX_P8 Gpiog 2 116w L S~ 100BT1TXMO VSSIO_MIB_L
ETHMs  OYETIME — T10 1150571 TRX M8 GPIO10 1127 R1125 5_100BT1_TXM10 VSSIO_MIZ_2
i ETHPY T Gpio11 (% VDD_3v3 S .
ook ETHpy  (COETHPE 100871 TRX PO Grioz [ an $ Bvsso
s ETHMY  COMETE—————T12-11005T1 TRX Mo GPIO13 [ T 1 vss23
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