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SDHC / USB  INTERFACE
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GPIO2_09/SDHC_CLK/LPUART3_CTS/LPUART6_SIN D1
GPIO2_04/SDHC_CMD/LPUART3_SOUT E2

GPIO2_05/SDHC_DAT0/LPUART3_SIN E1
GPIO2_06/SDHC_DAT1/LPUART2_RTS/LPUART5_SOUT F2

GPIO2_07/SDHC_DAT2/LPUART2_CTS/LPUART5_SIN F1
GPIO2_08/SDHC_DAT3/LPUART3_RTS/LPUART6_SOUT G1

GPIO4_23/SDHC_DAT4/SDHC_CLK_SYNC_OUT H2
GPIO4_24/SDHC_DAT5/SDHC_CMD_DIR H1

GPIO4_25/SDHC_DAT6/SDHC_DAT0_DIR/USB1_DRVVBUS J2
GPIO4_26/SDHC_DAT7/SDHC_DAT123_DIR/USB1_PWRFAULT J1

USB1_D_MC3
USB1_D_PD3
USB1_IDE3
USB1_RESREFJ7

USB1_RX_MA4
USB1_RX_PB4

USB1_TX_MA2
USB1_TX_PB2

USB1_VBUSC1

U1C

LS1021A

SD_CLKR
SD_CMDR

SD_DATA0R
SD_DATA1R
SD_DATA2R
SD_DATA3R

GND

SD_CLK

SD_CMD

SD_DATA0
SD_DATA1

SD_DATA2
SD_DATA3

R65 4.7k
R66 4.7k
R67 4.7k
R68 4.7k

R72
10k

R73
10k

R74
10k

R75 R76
10k

R77
10k

R78
10k

R79 10k

TVS Diodes: Littelfuse SESD0402X1BN-0010-098

GND

USB_UP_SSTX_P
USB_UP_SSTX_N

USB_UP_SSRX_P
USB_UP_SSRX_N

USB_UP_RD_P
USB_UP_RD_N

R90 9.53k

GND

nUSB3_HUB_RSTnUSB3_HUB_RST

GND

C195 0.1uF

C196 0.1uF

C197 0.1uF

C198 0.1uF

3.3V

USB_UP_SSRX_P
USB_UP_SSRX_N

USB_UP_SSTX_P
USB_UP_SSTX_N

USB_UP_D_P
USB_UP_D_N

C199
0.1uF

C200

0.1uF

C201
0.1uF

C202
0.1uF

Signal

GANGED
41PWRCTL_POL
42

Pin
FULLPWRMGMT 40

HIGH ('1') PWRCTL pins are active high

State Definition
LOW ('0') Power Switching and over current inputs are supported

AUTOENz
TEST

LOW ('0')
LOW ('0')
LOW ('0')

45
49

Individual Power Control is supported
Auto Mode enabled on ports enabled for battery charging
Reserved for factory test; Pull Down

R69 4.7k

R70 DNF (4.7k)
R71 DNF (4.7k)

R80 DNF (10k)
R81 DNF (10k)

R82
10k

USB1_DRVVBUS not used (as using Power Management within Hub)
USB1_PWRFAULT not used (as using Power Management within Hub)

R92 0R

USB_UP_VBUS_CLMP

USB_UP_VBUS_CLMP

USB1_VBUS is connected to Hub port 1.

R91 90.9k
5V

GND

R93 DNF (0R)
R94 DNF (0R)

GND

3.3V

GRSTz must remain asserted low (i.e. USB3 
Hub in active reset) for a minimum of 3ms after 
both the power supplies are stable.

GND

GND
C215

18pF

R89
1M

C203
0.1uF

C204
0.1uF

C205
0.1uF

C206
0.1uF

C207
0.1uF

C208
0.1uF

C209
0.1uF

C216
10nF

C217
10nF

C218
10nF

C219
10nF

C220
10nF

C225
1.5nF

C237
10uF

C236
10uF

GND

1.1V_USB3

GND

3.3V

GND

C238
10uF

C240 10uF

C241
0.1uF

GND

1

2
3D+

D-

TPA3 TPD2EUSB30DRTR

MOV1 V5.5MLA0603

USB_DN1_D_N
USB_DN1_D_P
USB_DN1_SSRX_N
USB_DN1_SSRX_P

USB_DN1_SSTX_P
USB_DN1_SSTX_N

USB_DN2_SSTX_P
USB_DN2_SSTX_N
USB_DN2_SSRX_P
USB_DN2_SSRX_N
USB_DN2_D_P
USB_DN2_D_N

USB_DN3_SSTX_P
USB_DN3_SSTX_N
USB_DN3_SSRX_P
USB_DN3_SSRX_N
USB_DN3_D_P
USB_DN3_D_N

USB_DN4_SSTX_P
USB_DN4_SSTX_N
USB_DN4_SSRX_P
USB_DN4_SSRX_N
USB_DN4_D_P
USB_DN4_D_N

USB_DN1_D_N
USB_DN1_D_P

USB_DN1_SSRX_N
USB_DN1_SSRX_P

USB_DN1_SSTX_P

USB_DN1_SSTX_N

U
SB

_D
N

2_
SS

TX
_P

U
SB

_D
N

2_
SS

TX
_N

USB_DN2_SSRX_P
USB_DN2_SSRX_N

USB_DN2_D_P
USB_DN2_D_N

C251
150uF

C252
150uF

1 2

4 3

L11

GND

GND

GND

GND

GNDDN2_VBUS

GND

GND

GND

GND

GND

GNDDN1_VBUS

GND

5V

GND

USB_WI-FI_PWR_EN

3.3V

GND

GND

USB_DN1_PWR_EN
USB_DN2_PWR_EN

USB_DN1_PWR_EN
USB_DN2_PWR_EN

USB_DN1_PWR_FLT
USB_DN2_PWR_FLT

USB_DN1_PWR_FLT
USB_DN2_PWR_FLT

DN1_VBUS

DN2_VBUS

Place ESD Protection Components and Common Mode Filter 
as close as possible to connector pins.
Place Super Speed Transmit Caps on the protected side of 
the Common Mode Filter.

See document SPRAAR7D from Texas Instruments 
for critical USB3 Layout Guidelines.

USB 3 HUB

USB Host Ports

microSDR95 DNF (1M)
R96 200R

USB_UP_ID
USB_UP_RESREF

GND

R83
10k

R84
10k

R85
10k

USB_WI-FI_PWR_FLT

USB 3 Host Port 1

USB 3 Host Port 2
Note fitting R70 and R71 enable Port Battery Charging. However 
fitting them will also turn on the USB 3 Port Power Switch (U10) by 
default at reset (which is unwanted).

Instead battery charging support on the USB 3 ports can be 
enabled in software by writing to Bits 3:0 in Register Address 0x06.

GND 1

IN2
IN3

EN14
EN25

FAULT26 ILIM 7

OUT2 8OUT1 9

FAULT110

EP PP

U10

TPS2561DRCT 938mA
1071mA
1198mA

Minimum current limit
Nominal current limit
Maximum current limit

R97 (52.3k) programs current limit as:

GND

Power Switch

USB_UP_CSSTX_P
USB_UP_CSSTX_N

USB_UP_CSSRX_P
USB_UP_CSSRX_N

C214

18pF

USB_DN3_SSTX_P
USB_DN3_SSTX_N
USB_DN3_SSRX_P
USB_DN3_SSRX_N
USB_DN3_D_P
USB_DN3_D_N

USB_DN4_SSTX_P
USB_DN4_SSTX_N
USB_DN4_SSRX_P
USB_DN4_SSRX_N
USB_DN4_D_P
USB_DN4_D_N

Wi-Fi Power Switch
3.3V

C253
150uF

C239
10uF

GND

C244
0.1uF

GND

GND 1

IN2
IN3

EN14
EN25

FAULT26 ILIM 7

OUT2 8OUT1 9

FAULT110

EP PP

U11 TPS2561DRCT

USB_WI-FI_PWR_FLT

USB_WI-FI_PWR_EN

GND

PWR_Wi-Fi
Using both internal MOSFET 
switches in parallel to reduce power 
losses. FAULTx outputs are open 
drain, hence can combine them to a 
single output.

R98
100k

1 = I2C EEPROM Mode
0 = SMBus Slave Mode

Can be left unconnected if 
external interface is not used.

Note Port 3 USB3 Super 
Speed signals are not 
currently being used by 
Redpine Wi-Fi Access Module.

R98 (100k) sets 
nominal current limit 
as 1120mA VBUS1

D-2
D+3
GND4
SSRX-5
SSRX+6
GND_DRAIN7

SSTX+9 SSTX-8

USB 3.0

1

2

3

4
5

9

6

8

7

Shield

J3

10117835-001LF

VBUS1
D-2
D+3

GND4

SSRX-5
SSRX+6
GND_DRAIN7

SSTX+9 SSTX-8

USB 3.0

1

2

3

4
5

9

6

8

7

Shield

J4

10117835-001LF

120ΩFB26
BLM18KG121TN1D

USB3_VDD11

120Ω FB27
BLM18KG121TN1D

USB3_VDD33

C690
330uF

C691
10uF

C692
10uF

USB_CM_PWR_EN USB_CM_PWR_EN

3.3V

R383 0R
R384 0R

USB_UP_D_P
USB_UP_D_N

C246 0.1uF

C247
0.1uF

C249
0.1uF

C242
0.1uF

C243
0.1uF

C245
0.1uF

DVDD = 3.3V

EVDD = 3.3V or 1.8V

DVDD = 3.3V
DVDD = 3.3V
DVDD = 3.3V

CD/DAT32 DAT21

CMD3
VDD4
CLK5
VSS6
DAT07
DAT18

DSW19
DSW210
SHELL111
SHELL212
SHELL313 SHELL4 14SHELL5 15SHELL6 16SHELL7 17

microSD
Card

J5

ST11S008V4HR2000

GND

SD_CLK_SYNC_OUTR

SD_CLK_SYNC_OUT NL6 SD_CLK_SYNC_IN

SD_CLK_SYNC_IN

Layout Note: SYNC_OUT/SYNC_IN are 
loopback signals required for UHS-I DDR50 
mode. 
Please route SYNC_OUT to near the SD Card 
connector and then back into SYNC_IN.

SD_CLK_SYNC_OUT has the 
same frequency as 
SDHC_CLK.

GND

R399 36R
R400 36R

R401 36R
R402 36R
R403 36R
R404 36R

R405 36R

SD_CLK
SD_CMD

SD_DATA0
SD_DATA1
SD_DATA2
SD_DATA3

SD_CLK_SYNC_OUT

Layout Note: Please place termination resistors 
R399 to R404 half way between the CPU and 
connector J5. R405 can be closer to the CPU.

FUSB_DN1_D_N

FUSB_DN1_D_P

FUSB_DN1_SSRX_N

FUSB_DN1_SSRX_P

FUSB_DN1_SSTX_P

FUSB_DN1_SSTX_N

CUSB_DN1_SSTX_P

CUSB_DN1_SSTX_N

DNF
(10k)

C727 22uF

FUSB_DN2_D_N
FUSB_DN2_D_P

FUSB_DN2_SSRX_N
FUSB_DN2_SSRX_P

FUSB_DN2_SSTX_P

FUSB_DN2_SSTX_N
CUSB_DN2_SSTX_P
CUSB_DN2_SSTX_NC226

1.5nF
C227
1.5nF

C228
1.5nF

C229
1.5nF

C230
1.5nF

C231
1.5nF

C232
1.5nF

C233
1.5nF

C221
10nF

C222
10nF

C223
10nF

C224
10nF

C210
0.1uF

C211
0.1uF

C212
0.1uF

C213
0.1uF

1 2

4 3
L12

1 2

4 3
L13

1 2

4 3

L14

1 2

4 3

L15

1 2

4 3

L16

120ΩFB6

BLM18KG121TN1D

120ΩFB7

BLM18KG121TN1D
MOV2 V5.5MLA0603

MOV8 VC060303A100

1 2
3

4 5

TPA2
ESD3V3U4ULC

1

2
3D+

D-

TPA4 TPD2EUSB30DRTR

TV
S1

TV
S2

TV
S3

TV
S4

TV
S5

TV
S6

TV
S7

GND GND4 2

1
3

Y1
24MHz

TP113
TP114

TP115
TP116

TP117

TP118

TP119

TP126

TP127
TP128

TP150
TP151

TP253
TP254
TP255
TP256
TP257
TP258 GND

TP259
TP260
TP261

GND

R97
52.3k

TP336

SD_CD
Card Detect Signal

nSD_CD

SD_WP R324 10k GND
Write Protection is not supported on microSD. 
Hence tying signal to GND to disable it.

TP338

4
1

2

U43A

SN74AHC1G00DCKR

VCC5 GND 3
U43B SN74AHC1G00DCKR

C731

0.1uF

GND

3.3V

TP349

EVDD_3.3V-1.8V R450 0R

TP340

SDHC_VS_RAIL

TVS90->93 Infineon ESD102-U1-02ELS

1
2

TV
S9

0

1
2

TV
S9

1

1
2

TV
S9

2

1
2

TV
S9

3

EVDD = 3.3V or 1.8V

EVDD = 3.3V or 1.8V
EVDD = 3.3V or 1.8V
EVDD = 3.3V or 1.8V
EVDD = 3.3V or 1.8V

TP335

R395 0R

TP339

TP335 couldn't fit in PCB
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COC195 
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COC196 

PIC19701 PIC19702 
COC197 

PIC19801 PIC19802 
COC198 

PIC19901 PIC19902 

COC199 

PIC20001 PIC20002 

COC200 
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COC201 

PIC20201 PIC20202 COC202 
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PIC20302 
COC203 
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PIC20402 
COC204 

PIC20501 
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COC205 
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COC206 
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COC213 
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COC214 
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COC215 

PIC21601 

PIC21602 
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PIR8502 

COR85 
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PIR8902 
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COR90 
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PIR9201 
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COR93 

PIR9401 PIR9402 
COR94 

PIR9501 PIR9502 
COR95 

PIR9601 PIR9602 
COR96 

PIR9701 

PIR9702 

COR97 

PIR9801 

PIR9802 
COR98 

PIR32401 PIR32402 
COR324 

PIR38301 PIR38302 
COR383 

PIR38401 PIR38402 
COR384 

PIR39501 PIR39502 
COR395 

PIR39901 PIR39902 
COR399 

PIR40001 PIR40002 
COR400 

PIR40101 PIR40102 
COR401 

PIR40201 PIR40202 
COR402 

PIR40301 PIR40302 
COR403 

PIR40401 PIR40402 
COR404 

PIR40501 PIR40502 
COR405 

PIR45001 PIR45002 COR450 

PITP11301 COTP113 
PITP11401 COTP114 

PITP11501 COTP115 
PITP11601 COTP116 

PITP11701 COTP117 

PITP11801 COTP118 

PITP11901 COTP119 

PITP12601 COTP126 

PITP12701 COTP127 
PITP12801 COTP128 

PITP15001 COTP150 
PITP15101 COTP151 

PITP25301 
COTP253 

PITP25401 
COTP254 
PITP25501 
COTP255 

PITP25601 
COTP256 

PITP25701 
COTP257 

PITP25801 
COTP258 

PITP25901 
COTP259 

PITP26001 
COTP260 
PITP26101 
COTP261 

PITP33501 COTP335 
PITP33601 COTP336 

PITP33801 COTP338 

PITP33901 COTP339 

PITP34001 
COTP340 

PITP34901 COTP349 

PITPA201 PITPA202 

PITPA203 

PITPA204 PITPA205 

COTPA2 

PITPA301 

PITPA302 

PITPA303 

COTPA3 

PITPA401 

PITPA402 

PITPA403 

COTPA4 

PITVS101 

PITVS102 

COTVS1 PITVS201 

PITVS202 

COTVS2 PITVS301 

PITVS302 

COTVS3 PITVS401 

PITVS402 

COTVS4 PITVS501 

PITVS502 

COTVS5 PITVS601 

PITVS602 

COTVS6 PITVS701 

PITVS702 

COTVS7 

PITVS9001 

PITVS9002 

COTVS90 
PITVS9101 

PITVS9102 

COTVS91 
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