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RDK X3 Module Datasheet
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RDK X3 Module, #E#E#F4EBH®3 RIS HENTESH, RERRNRMNERS
ATEEE SN, BT RBIWER CM4, FHER P PREER~ R &,

1. #A

RDK X3 Module 3=Z4% 4 3% 4% Cortex® A53 4:382 . 5Tops E/1. &5 4GB [
F. ¥ 4K@60 miiinsmig, FE#HEASE HDMI, TXKIUAW, USB 3.0, MIPI
CSI. MIPI DSI £,

BB SIEEEHININ 2.4/5.0GHz T FEMMEST 4.2 ik, ERIMIREEM
fEH, sEBSLUTLZE, BRAATRANIKA, 458 e,

RDK X3 Module T[i£ a9tk % RAM RE81E 2GB. 4GB, #h#E eMMC BRE81E
16GB. 32GB. 64GB,
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2. Mg

R~ 55 mm x 40 mm

4IBZE:  POEx Arm® Cortex® A53 64-bit @ 1.5GHz
H7F: 2GB or 4GB LPDDR4

SMEEA:

o Ozl 2.4 GHz #1 5 GHz IEEE 802.11a/b/g/n/ac WLAN , Bluetooth 4.2
1RE B IMER L

o 1x FIEKUKK PHY

o 1xUSB3.0 0

o 32 GPIOs

o 1 xMicroSD k0O
Bk

o 1x4-lane MIPI CSI 10

o 2x2-lane MIPI CSI 0O

o 1xHDMI 0O, &A$F 1080p60

o 1xMIPIDSI#0, &A3X#F 1080p60

o X5 H.265/H.264 GHfRFDL, RA 4AK@60 i
o X¥F MIEPG %fFHL

BRI - 5V/3A DC

T{EBRE:  -20%60°C

4o AR HIFERSENE] 2028 £
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3. THREMT 4R

3.1 CPU

- 08z Arm® Cortex® A53, B4 32 KB/32 KB L1 477 #1 512 KB L2 %1%
o BBIT{EER: 1.2GHz

. BAIER: 1.5GHz

o REERS®BEFMMEIFT (DVFS)

3.2BPU
- MAXIELFIZEM BPU, @ BPUO fl BPUL 47, %3k 5Tops E
o BAEVT{ESE: 1.0GHz

3.3 NfF

+ ¥ #52GB or 4GB LPDDR4

=& E O 3200 MT/s

)<III

3.4 =%

- %35 16GB/32GB/64GB eMMC
« X ¥%F Micro SD FfiE+# 0

3.5 J&LED

« 3xMIPICSI#0O: 1x4-lane, 2x 2-lane
« B EIEBESIA 2.0 Gbps
. BRKIEANRES 4096x2160@60fps

o T#F RAW 8-/10-/12-/14-/16 A& TN 8-/10 fif YUV 482

PIN# Signal Name Description Direction Pin Type
128 CAMO_DO_N Input Camera0 DO negative I

130 CAMO_DO_P Input Camera0 DO positive I

134 CAMO_D1_N Input Camera0 D1 negative I

136 CAMO_D1_P Input Camera0 D1 positive I /
140 CAMO_C_N Input CameraO clock negative I

142 CAMO_C_P Input CameraO clock positive I
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PIN# Signal Name Description Direction | Pin Type
115 CAM1_DO_N Input Cameral DO negative I
117 CAM1_DO_P Input Cameral DO positive I
121 CAM1_D1_N Input Cameral D1 negative I
123 CAM1_D1_P Input Cameral D1 positive I
127 CAM1_C_N Input Cameral clock negative I
129 CAM1 C P Input Cameral clock positive I /
133 CAM1_D2_N Input Cameral D2 negative I
135 CAM1_D2_P Input Cameral D2 positive |
139 CAM1_D3_N Input Cameral D3 negative I
141 CAM1_D3_P Input Cameral D3 positive I
157 CAM2_DO_N Input Camera2 DO negative I
159 CAM2_DO_P Input Camera2 DO positive I
163 CAM2_D1_N Input Camera2 D1 negative I
165 CAM2_D1_P Input Camera2 D1 positive I /
169 CAM2_C_N Input Camera2 clock negative I
171 CAM2_C_P Input Camera2 clock positive I
3.6 ISP

- HNEBERKESLIER (SP), XiF RAW F| YUV Hykik
« X¥FEASEE (HDR) fhRkes:
o XFHFES (DOL) HDR fZREk=%
o XFFLM L HDR f£REg8
o XIFEFL (TEfEEEE L) EY HDR f&ka%
- XFEIBX. BMAFEHENENNE BA) EARSITHEIE
© ZFEESLBRIEARIE
© XFEHRPERERIE (DPC)
o RFETEREE
©  XIFFERFER (3DNR)
© XFEERE
© XFEERBRIE
« XEFEBERE (LDC)
c ZEMNEBARGREE
©  X¥F 3D mEeEHE (LUT)
. % RGB $i{LihLigig
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o XFFHMIBARIE
- 3k GDC M&RKRIE
- PC LAy ISP IAETH
- B ALIEEEH 4096x2160@60fps
3.7 BxrEN
X H5 HDMI. MIPIDSI it 20, heE EoREA.
3.7.1 HDMI ##0O
©  X¥F—I% HDMI fi
. #2X HDMI1.4 #1 HDCP1.4
«  ERAKX¥r 1080P 7> #RH
«  %pf CEC f=ffilzs
- #pk EDID £F RAM F# AT EDID
. 5V AR DDC/HPD I/O
PIN# Signal Name Description Direction Pin Type
188 HDMIO_CLK_P Output HDMI1 clock positive
190 HDMIO_CLK_N Output HDMI1 clock negative
182 HDMIO_TXO_P Output HDMIO TXO positive
184 HDMIO_TXO_N Output HDMIO TXO negative o /
176 HDMIO_TX1_P Output HDMIO TX1 positive
178 HDMIO_TX1_N Output HDMIO TX1 negative
170 HDMIO_TX2_P Output HDMIO TX2 positive
172 HDMIO_TX2_N Output HDMIO TX2 negative
Bidirectional HDMIO SCL. Internally
pulled up with a 2kQ. 5V tolerant. (It
200 HDMIO_SCL can be connected directly to a HDMI 0 5V0
connector; a small amount of ESD
protection is provided on the Module
by an on-board HDMI05-CLO2F3)
Bidirectional HDMIO SDA. Internally
pulled up with a 2kQ. 5V tolerant. (It
199 HDMIO_SDA can be connected directly to a HDMI /0 5V0
connector; a small amount of ESD
protection is provided on the Module
by an on-board HDMI05-CLO2F3)
Input HDMIO CEC. 5V tolerant (It can
be connected directly to a HDMI
151 HDMIO_CEC connector; a small amount of ESD 1/0 5V0
protection is provided on the Module
by an on-board HDMI05-CLO2F3)
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PIN# Signal Name Description Direction | Pin Type

Input HDMIO hotplug. 5V tolerant. (It
can be connected directly to a HDMI
153 HDMIO_HPD connector; a small amount of ESD 5v0
protection is provided on the Module
by an on-board HDMI05-CLO2F3)

3.7.2 MIPI DSI

- X#H—F MIPIDSI &

1 AEBENRES 4 N EEBE
«  ERARX¥r 1080P 7 RHH

«  X#F 24 fiI RGB888 1ET

PIN# Signal Name Description Direction Pin Type
175 DSI1_DO_N Output Displayl DO negative

177 DSI1_DO_P Output Displayl DO positive

181 DSI1_D1_N Output Displayl D1negative

183 DSI1_D1_P Output Displayl D1 positive

187 DSI1_C_N Output Display1 clock negative

189 DSI1_C_P Output Display1 clock positive 0 /
193 DSI1_D2_N Output Displayl D2 negative

195 DSI1_D2_P Output Displayl D2 positive

194 DSI1_D3_N Output Displayl D3 negative

196 DSI1_D3_P Output Displayl D3 positive

3.8 PLINLmfEHD
©  X#FH.265 (HEVC) AR
o Main profile @ L5.1
°  X#¥I/P/B s
© X¥5H.264 ZRADAIERD:
o  Baseline/Main/High profiles @ L5.1
o H.264 %3F SVC-T 4HY
«  H265/H264 4RARFDIERE:
o 3840 x 2160p @ 60fps ZFL/fRFL + 1280 x 720p @ 30fps 43R0/ fBAD
o 4096 x 2160p @ 60fps ZwAL/f#EHD
o 3840 x 2160p @ 30fps Zz#AL/f#FL + 1920 x 1080p @ 30fps ZAL/fEHL +



1280 x 720p @ 30fps ZR#L/fEAD

(o]

© X#5JPEG FHEMME:

(o]

(o]

Baseline profile

%15 CBR. VBR. AVBR. FixQp #1 QpMap LtiF&RintHitE=

3.9 LMk

RRLA LY WIFI&BT 151k,

+  X#F WLAN 2.4GHz 1 5GHz i 518

N NN .
ﬁ‘,ﬂ i F &5
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3840 x 2160p @ 30fps 43EL/AREL + 3840 x 2160p @ 30fps 4RAL/AERD

o X#F BT 4.2+HS. BLE 1 ANT+, FHE/E3H A BT 1.x #1 BT 2. x+1&5a B EIEE R

- ¥ 1x1 IEEE 802.11a/b/g/n/ac WLAN
o IRftERG ipex SUERRS, AATIRIEN AT RIMN RZ, TIMHA. AN

it

« REEESEC

A 2400-2500/5150-5850 MHz | K D)% 10W
TAESBL 100-700 MHz R R~ 109 x 10 mm
JEB L <1.92 AR SMA PNER
U 384 25 240.5 dBi GhFertRl TPEE
iy 1 FELA 50 Q T AR -20°C~+70°C
Wk 77 2% FEH FE 57 17 4x1A)
¢ XHRIFEERE
PIN# Signal Name Description Direction Pin Type
Can be left floating; if driven low the
89 WL_ndisable wireless interface will be disabled. | MD_3.3V
Internally pulled up via 4kQ to 3.3V
Can be left floating; if driven low the
91 BT_ndisable Bluetooth interface will be disabled. | MD_3.3V
Internally pulled up viadkQ to 3.3V

3.10 #EOfHER

3.10.1USB 3.0

1E4H ¥ #F 1 3% USB3.0 DRD,

HRRSIA 5Ghps; XIFEMEREE.
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PIN# Signal Name Description Direction Pin Type
103 USB_N USB D- 1/0
105 USB_P USB D+ /0
116 USB_RX_P USB3.0 RX positive I
118 USB_RX_N USB3.0 RX negative I /
122 USB_TX_P USB3.0 TX positive 0
124 USB_TX_N USB3.0 TX negative 0]
Input (3.3V signal) USB OTG Pin.
Internally pulled up 4K to MD_3.3V.
101 USB_OTG_ID When grounded the Module becomes MD_3.3V
a USB host but the correct OS driver
also needs to be used
3.10.2 SPI

RAAIFMES SPI =0, HMHwT:

« EHURAT, MOSI 1 MISO &R IEL &i7#HEER, FREVE.

©  HZERE SCLK iR, RMMBAL, &STL 48MHz,
© XEFH— CSN 55, RAEIREMNRM.

©  X¥F MSB = LSB8 fus 16 f#EKEZRmELR,
o XF TXH RX s R MR EEE.

« XZHFEH®RAL DMA I26ss# THIRA ERE, BH 32 F9 TXFIFO #1132 75

RX FIFO,

© DMA XFEXNNAREFIBN &4 THIT RXFIFO RIF#RE.

© EEAVRSMFEERE .

PIN#

Signal Name

Description

Direction

Pin Type

38

SPI1_SCLK

GPIO: typically a 3.3V signal, but can
be a 1.8V signal by connecting
GPIO_VREF to 1.8V

GPIO_VREF

39

SPI1_CSN

GPIO: typically a 3.3V signal, but can
be a 1.8V signal by connecting
GPIO_VREF to 1.8V

GPIO_VREF

44

SPI1_MOSI

GPIO: typically a 3.3V signal, but can
be a 1.8V signal by connecting
GPIO_VREF to 1.8V

GPIO_VREF

40

SPI1_MISO

GPIO: typically a 3.3V signal, but can
be a 1.8V signal by connecting
GPIO_VREF to 1.8V

GPIO_VREF
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PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal, but can
50 SPI2_MOSI be a 1.8V signal by connecting 0] GPIO_VREF
GPIO_VREF to 1.8V
GPIO: typically a 3.3V signal, but can
48 SPI2_MISO be a 1.8V signal by connecting GPIO_VREF
GPIO_VREF to 1.8V
(BCM2711 GPIO 1) GPIO: typically a
35 SPI2_SCLK 3.3V signal, but can be a 1.8V signal by 0] GPIO_VREF
connecting GPIO_VREF to 1.8V
(BCM2711 GPIO 0) GPIO: typically a
36 SPI2_CSN 3.3V signal, but can be a 1.8V signal by 0] GPIO_VREF

connecting GPIO_VREF to 1.8V

BRiENEA*(A155% (RDK X3 Module PINMUX )Y,

3.10.3 UART
RAXF 3B UART 0, HFMHWT:

£/ TXD #1 RXD &R TR,
HiEREWAE x16 I REFEFBEELIRINGE .
A ECEAIMAS T

o

o

BER 7 38 fi.
SERBA . BELTH.
fILfr 1S 2 fi

A BB NGB T R R R AR,
SRR R 921600 (x 16 1FR#¥),
X #@id UART_RDR #1 UART_TDR FHFas RIEFZNEIE.

T ##R AT DMA Controller {78 iEW, BHF 64 =1 TX FIFO #1 64 =
% RX FIFO,

DMA X#5SLR Nz IR Rl i 5 T 1T RX FIFO RIFT#RE.

EEARTST R RRE
1813 7] 4572 ) XON/XOFF

FAFRRIESIRES .

PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal, but can be
55 UART3_TXD a 1.8V signal by connecting GPIO_VREF O GPIO_VREF
to 1.8V
GPIO: typically a 3.3V signal, but can be
51 UART3_RXD a 1.8V signal by connecting GPIO_VREF GPIO_VREF

to 1.8V
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PIN# Signal Name Description Direction Pin Type
Uart Data TX pin: Internal 4kQ pull up
64 UART2_TXD to GPIO_VREF 0 GPIO_VREF
Uart Data RX pin: Internal 4kQ pull up
68 UART2_RXD to GPIO_VREF GPIO_VREF
18 DEBUG_UARTO_TX Uart Data TX pin:Debug,a 1.8V signal o] MD_1.8V
16 DEBUG_UARTO_RX Uart Data RX pin:Debug,a 1.8V signal MD_1.8V
BAEOEAXRIES % (RDK X3 Module PINMUX ),
3.10.4 12C
BRAZFF 48 2c 0, FHAT™:
° ff;’]‘:é PhlllpS I2C I%\é%%mgﬁ 21 H&O
o NEFINERX, BTEEIZMNES,
o XFFREER (&S 100Kbps) MIRFRT (&S 400Kbps) .,
o X¥ 7 A 10 ANEEFUER.
© EEAPRESHGEIRE .
PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal, but can
be a 1.8V signal by connecting
>6 12€0_SCL GPIO_VREF to 1.8V. Internal 1.8kQ pull ° GPIO_VREF
up to GPIO_VREF
GPIO: typically a 3.3V signal, but can
be a 1.8V signal by connecting
>8 12C0_SDA GPIO_VREF to 1.8V. Internal 1.8kQ pull /0 GPIO_VREF
up to GPIO_VREF
GPIO: typically a 3.3V signal, but can
50 12C2_SCL be a 1.8V signal by connecting 0] GPIO_VREF
GPIO_VREF to 1.8V
GPIO: typically a 3.3V signal, but can
48 12C2_SDA be a 1.8V signal by connecting 1/0 GPIO_VREF
GPIO_VREF to 1.8V
(BCM2711 GPIO 1) GPIO: typically a
35 12C3_SCL 3.3V signal, but can be a 1.8V signal by 0] GPIO_VREF
connecting GPIO_VREF to 1.8V
(BCM2711 GPIO 0) GPIO: typically a
36 12C3_SDA 3.3V signal, but can be a 1.8V signal by 1/0 GPIO_VREF
connecting GPIO_VREF to 1.8V




Qi T =

’ Horizon Robotics
PIN# Signal Name Description Direction Pin Type
12C clock pin: typically used for Camera
80 12C1_SCL and Display. Internal 4kQ pull up to 0] MD_3.3V
MD_3.3V
12C Data pin: typically used for Camera
82 12C1_SDA and Display. Internal 4kQ pull up to 1/0 MD_3.3V
MD_3.3V
BFENEAXRIESZ (RDK X3 Module PINMUX),
3.10.5 PCM
RAXHFF L PCM O, fMEaT:
o XHEFFIMER.
« EWTHER,
< RX 3% 1/2/4/8/16 35S,
o TX XFF IR FEEHE L.
. X5 8 /16 AIRIREE.
o X¥F 8/16/32/44.1/48/64 KHz EH#fE,
©  X#512S/DSP &R,
« 128 RAMTEE LRCK R4,
© EEHNRSHRERE.
PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal, but can be
54 PCM_MCLK a 1.8V signal by connecting GPIO_VREF 0] GPIO_VREF
to 1.8V
GPIO: typically a 3.3V signal, but can be
49 PCM_BCLK a 1.8V signal by connecting GPIO_VREF 0] GPIO_VREF
to 1.8V
GPIO: typically a 3.3V signal, but can be
26 PCM_LRCK a 1.8V signal by connecting GPIO_VREF 0] GPIO_VREF
to 1.8V
GPIO: typically a 3.3V signal, but can be
25 PCM_OUT a 1.8V signal by connecting GPIO_VREF 0] GPIO_VREF
to 1.8V
GPIO: typically a 3.3V signal, but can be
27 PCM_IN a 1.8V signal by connecting GPIO_VREF GPIO_VREF
to 1.8V
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3.10.6 XXM

RASF—EETRIUAMO, FHHwT:

- %#% 100BASE-TX IEEE802.3u /1000Base-T IEEE 802.3ab #74 .

- %% |EEE 802.3az-2010 (AL IUAM).

© NEMKRE.

© XFEHTRN. IXENFENRE. BRERIE. FEIE. BEEHR

« %35 1000Base-T 3 CAT.5 45 120m,

© IR 2 MNEIRTS LED,

PIN# Signal Name Description Direction Pin Type

Ethernet pair 1 positive (connect to
transformer or Maglack)
Ethernet pair 1 negative (connect to

4 Ethernet_Pairl_P

Eth Pairl_N
6 thernet_Pairl_ transformer or MagJlack)
3 Ethernet_Pair3_P riherhes palr 3 positive {connect to
—rdifs_ transformer or Maglack)
Ethernet pai ti tt
5 Ethernet_Pair3_N ernet pair 3 negative (connect to

transformer or MagJlack)
Ethernet pair O negative (connect to
transformer or MagJlack)
Ethernet pair O positive (connect to

1/0 /
10 Ethernet_Pair0_N

12 Eth Pair0_P
thernet_Pair0_ transformer or Maglack)
9 Ethernet Pair2 N Ethernet pair 2 negative (connect to
- - transformer or Maglack)
11 Ethernet_Pair2_P Ethernet pair 2 positive (connect to

transformer or Maglack)

Active-low Ethernet speed indicator
(3.3V signal): typically a yellow LED is
15 Ethernet_nLED3 connected to this pin. A low state 0] MD_3.3V
indicates the 1Gbit or 100Mbit link: 10L
=8mA @ VOL< 0.4V

Active-low Ethernet speed indicator
(3.3V signal): typically a yellow LED is
17 Ethernet_nLED2 connected to this pin. A low state 0] MD_3.3V
indicates the 1Gbit or 100Mbit link: IOL
=8mA @ VOL< 0.4V

3.10.7 SDIO

1.10.7.1 148

ELAXTIMREHET 1 4>+ eMMC/SD 11 A3 MMC Host Controller, = #2542 %IfF &
SD AFMSE 3.0 fk# SDIO #sE 3.0 ARAVIRE.
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MMC Controller %#F SD 3.0 @85 & (UHS-1), #2{it&S SDR104 &3,
1.10.7.2 HHiE
SDIO #EHREFUTETERF A
- REXFALEIESL
- SD/SDIO %#F=3& SDR104 ==, ZHeh=iA 192 MHz,
© SEHMHIARESRE
PIN# Signal Name Description Direction Pin Type
57 SD_CLK SD card clock signal (0]
62 SD_CMD SD card/eMMC Command signal 1/0
63 SD_DATAO SD card/eMMC Data0 signal 1/0
- MD_3.3V/MD_1.8V
67 SD_DATA1 SD card/eMMC Datal signal 1/0 - -
69 SD_DATA2 SD card/eMMC Data2 signal 1/0
61 SD_DATA3 SD card/eMMC Data3 signal 1/0
Output to power-switch for the
SD card. The Module sets this pin
high (3.3V) to signal that power to
the SD card should be turned
s SD_PWR_ON on.defaults Output low. If booting © MD_3.3V
from the SD card is required then
a pullup should also be fitted so
the power-switch defaults to on.

1.10.8 PWM

1.10.8.1 148

BlomBE RS (PWM) RS T4 KB F T TP EMMENTTK. PWM(Pulse-
Width MOdUIanon))_?Z}?‘LFH:FEE/mlEL\ LED %}E'LHTJ N _T_E/JIL%% =] &ﬁ?ﬁ&lftﬂ%o
1.10.8.2 %

PWM R BB U T EERFA:
. 5§ PWM 5
. SR 315G 46.8KHz—192MHz
PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal, but can
13 PWMO be a 1.8V signal by connecting 0] GPIO_VREF
GPIO_VREF to 1.8V
GPIO: typically a 3.3V signal, but can
45 PWM1 be a 1.8V signal by connecting 0] GPIO_VREF
GPIO_VREF to 1.8V
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PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal,
31 PWM4 but can be a 1.8V signal by 0 GPIO VREF
connecting GPIO VREF to 1.8V
GPIO: typically a 3.3V signal,
50 PWM7 but can be a 1.8V signal by 0 GPIO VREF
connecting GPIO VREF to 1.8V
GPIO: typically a 3.3V signal,
48 PWM8 but can be a 1.8V signal by 0 GPIO VREF
connecting GPIO VREF to 1.8V
1.10.9 nPRIBOOT
L5 IR F =6 fastboot BeRAEX VAN . EBNIRFRARLSIH, REF=HN

Z| USB fastboot #&83(, bSO [i@iT hbupdate T RS eMMC B R FEER

1.10.10 LED_nACT

LS| AT a7

BEd R REEEER, Wit LED B RiFE =IRE.

1.10.11 PI_

LED_nPWR

LSIMATIRRRENHERTS, EFHENEATAESR.

4. BRMAZEE

RGHETIRS, ERETHNSATRGHER KRS, MRRES

PIN# Signal Name Description Direction Pin Type
77
79
81 ) )
= +5V (Input) Main power input. Input 4.75V-5.25V
85
87
28 Power Output max 300mA per pin for
a total of 600mA. This will be powered
D 1. . 1.8V +2.59
MD_1.8V (Output) down during power-off or GLOBAL_EN Output 8v >%
20 being set low
84 Power Output max 300mA per pin for
a total of 600mA. This will be powered
MD_3.3V (Output Output 3.3V +2.59
- (Output) down during power-off or GLOBAL_EN utpu %
86 being set low
Input. Drive low to power off RDK X3
99 GLOBAL_EN Module. Internally pulled up with a Input CMOS-5V
100kQ to +5V
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PIN# Signal Name Description Direction Pin Type

Must be connected to MD_3.3V (pins
84 and 86) for 3.3V GPIO or MD_1.8V

78 GPIO_VREF (pins 88 and 90) for 1.8V GPIO. This pin | Input MD_1.8V or
. MD_3.3V
can not be floating or connected to
ground.
Bidirectional pin. Can be driven low (via
a 220Q resistor) to reset the RDK X3
92 RUN_PG Module CPU. As an output, a high Input/Ou MD_ 3.3V

signals that power is good and CPU is tput
running. Internally pulled up to +3.3V
via 10kQ

4.1 BHEH

+5V g N IR AR E R RRIE M
GPIO_VREF F#%48 MD_1.8V or MD_3.3V 121

4.2 BEEE

WRAZFHNSHEE, 7O &RE CPUSBPU Mat., EIff SOC ZHPREHER, 24
HENRIFER . GHNRINFEELN, GPIO ({fif 4 4> GPIO) & RTC T
TEARBER

4.3 RUN_PG

RUN_PG 22— W@s|i, &2 FB5E, sI@mEs. 1Zzo Bt Eam AL
B, HEE L SOC, FI{EHEEAi8iT 500ms,

4.4 GLOBAL_EN

Global_EN 22— S|, SIRISMEBRIAR, RARES[E) KT 400ms, 1RLEHH AU
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45 FHFF

B PR FERNT:

1.5V k&

2.Global_EN ¥] 5 5V Elff L&, th o] USRI

3.5MEB 10 5HEEREZHEBHFER T MD_3.3V&MD_1.8V k&
4.RUN_PG FRGHIF LETRERNS

5.EXT_nRESET 55150 S A MNEITES, (XTEFRS reboot BF AL

1, T2 : \ T3

Global_EN E 5
MD_1.8V_ orepie==== o !
GPIO_VREF—/; , ; :
s s Poonemeenemesnennee osmneees
M) i semssmmenss g ; 5
EXT_nRESET 5 I
RUN_PG

T1213ms, T2>75ms T3= 20ms(only reboot)

4.6 HEBF

RAFBERM TR, SVRAERER, o Global_EN HI1R.
R FR LB R E] B R RIZEHIAT 1s,

4.7 BUAEEYLH

AT RAEZSMITEREMAERMHTREEST, ARPREERITREH R
RITHR. BEBEHEMRATR, BRAMBEESERTSCERN. BXFAEE
%W (RDK X3 Module iz iH455 ).

5. S|HIThREE X



5.1 GPIO

SOM ##48F L% GPIO 5|i, & GPIO 3|k T fEEE AN . W HEE PR
RSN, #B5YSIRSCHF SFIO ThEE (UART, SPI, 12S,12C etc.) . SN

{RDK X3 Module PINMUXY, #1T%IH &84 GPIO IfigE:

272
Agay
‘7
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PIN# Signal Name Description Direction Pin Type
38 GPIO11 GPIO 1/0 GPIO_VREF
28 GPI013 GPIO 1/0 GPIO_VREF
39 GPI08 GPIO 1/0 GPIO_VREF
44 GPI010 GPIO 1/0 GPIO_VREF
40 GPI09 GPIO 1/0 GPIO_VREF
47 GP1023 GPIO 1/0 GPIO_VREF
37 GP107 GPIO 1/0 GPIO_VREF
41 GP1025 GPIO 1/0 GPIO_VREF
46 GP1022 GPIO 1/0 GPIO_VREF
29 GPI1016 GPIO 1/0 GPIO_VREF
45 GP1024 GPIO 1/0 GPIO_VREF
31 GPI012 GPIO 1/0 GPIO_VREF
24 GP1026 GPIO 1/0 GPIO_VREF
30 GP106 GPIO 1/0 GPIO_VREF
34 GPI05 GPIO 1/0 GPIO_VREF
54 GP104 GPIO 1/0 GPIO_VREF
49 GPI018 GPIO 1/0 GPIO_VREF
26 GPI019 GPIO 1/0 GPIO_VREF
25 GP1021 GPIO 1/0 GPIO_VREF
27 GP1020 GPIO 1/0 GPIO_VREF
56 GP103 GPIO 1/0 GPIO_VREF
58 GPI02 GPIO 1/0 GPIO_VREF
55 GP1014 GPIO 1/0 GPIO_VREF
51 GP1015 GPIO 1/0 GPIO_VREF
50 GPI017 GPIO 1/0 GPIO_VREF
48 GP1027 GPIO 1/0 GPIO_VREF
35 GPIO1 GPIO 1/0 GPIO_VREF
36 GP100 GPIO 1/0 GPIO_VREF
97 Camera_GPIO GPIO 1/0 MD_3.3V
76 SDO_DET N GPIO 1/0 MD_1.8V
70 SENSORO_MCLK GPIO 1/0 MD_1.8V
72 SENSOR1_ MCLK GPIO 1/0 MD_1.8V
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5.2 HRAROEX

Pin |Signal Description

1 GND Ground (0V)

2 GND Ground (0V)

3 Ethernet_Pair3_P Ethernet pair 3 positive (connect to transformer or Maglack)

4 Ethernet_Pairl_P Ethernet pair 1 positive (connect to transformer or Maglack)

5 Ethernet_Pair3_N Ethernet pair 3 negative (connect to transformer or MagJack)

6 Ethernet_Pairl_N Ethernet pair 1 negative (connect to transformer or MagJack)

7 GND Ground (0V)

8 GND Ground (0V)

9 Ethernet_Pair2_N Ethernet pair 2 negative (connect to transformer or MagJack)

10 [Ethernet_Pair0_N Ethernet pair 0 negative (connect to transformer or Maglack)

11 (Ethernet_Pair2_P Ethernet pair 2 positive (connect to transformer or Maglack)

12 (Ethernet_Pair0_P Ethernet pair O positive (connect to transformer or MagJack)

13 [GND Ground (0V)

14 |GND Ground (0V)

15 [Ethernet_nLED3 Active-low Ethernet speed indicator (3.3V signal): typically a yellow LED is connected to this pin. A
low state indicates the 1Gbit or 100Mbit link: IOL = 8mA @ VOL < 0.4V

16 |Debug_Uart0_RX Uart Data RX pin:Debug,a 1.8V signal

17 |Ethernet_nLED2 Active-low Ethernet speed indicator (3.3V signal): typically a yellow LED is connected to this pin. A
low state indicates the 1Gbit or 100Mbit link: IOL = 8mA @ VOL < 0.4V

18 |[Debug_Uart0_TX Uart Data TX pin:Debug,a 1.8V signal

19 |NC

20 [NC NC

21 [Pi_nLED_Activity Active-low Pi activity LED. 20mA Max 5V tolerant (VOL < 0.4V).

22 |GND Ground (0V)

23  |GND Ground (0V)

24  |GPIO26 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

25 |GPIO21 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

26 |GPIO19 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

27 |GPIO20 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

28 |GPIO13 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

29 |GPIO16 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

30 |GPIO6 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

31 |GPIO12 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

32 |GND Ground (0V)

33 [GND Ground (0V)

34 |GPIOS GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

35 [ID_SC (BCM2711 GPIO 1) GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF
to 1.8V

36 (ID_SD (BCM2711 GPIO 0) GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF
to 1.8V

37 |GPIO7 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

38 [GPIO11 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

39 |GPIO8 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

40 |GPIO9 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

41 |GPIO25 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

42 |GND Ground (0V)

43 |GND Ground (0V)

44  |GPIO10 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V
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Pin |Signal Description

45 |GPI024 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

46 |GPI022 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

47 |GPI023 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

48 |GPIO27 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

49 |GPIO18 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

50 |GPIO17 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

51 |GPIO15 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

52 |GND Ground (0V)

53 |GND Ground (0V)

54 |GPIO4 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

55 |GPIO14 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V

56 |GPIO3 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V. Internal
1.8kQ pull up to GPIO_VREF

57 |SD_CLK SD card clock signal

58 |GPIO2 GPIO: typically a 3.3V signal, but can be a 1.8V signal by connecting GPIO_VREF to 1.8V. Internal
1.8kQ pull up to GPIO_VREF

59 |GND Ground (0V)

60 |GND Ground (0V)

61 |SD_DAT3 SD card/eMMC Datas3 signal

62 |SD_CMD SD card/eMMC Command signal

63 |SD_DATO SD card/eMMC Data0 signal

64 |UART2_TXD Uart Data TX pin: Internal 4kQ pull up to GPIO_VREF

65 |[GND Ground (0V)

66 |GND Ground (0V)

67 |SD_DAT1 SD card/eMMC Datal signal

68 |UART2_RXD Uart Data RX pin: Internal 4kQ pull up to GPIO_VREF

69 |SD_DAT2 SD card/eMMC Dataz2 signal

70 |SENSORO_MCLK GPIO: typically a 1.8V signal

71 |GND Ground (0V)

72 [SENSOR1_MCLK GPIO: typically a 1.8V signal

73 [NC NC

74 [GND Ground (0V)

75 |SD_PWR_ON Output to power-switch for the SD card. The module sets this pin high (3.3V) to signal that power
to the SD card should be turned on.defaults Output low. If booting from the SD card is required
then a pullup should also be fitted so the power-switch defaults to on.

76 |SDO_DET_N GPIO: typically a 1.8V signal

77 |45V (Input) 4.75V-5.25V. Main power input

78 |GPIO_VREF Must be connected to MD_3.3V (pins 84 and 86) for 3.3V GPIO or MD_1.8V (pins 88 and 90) for
1.8V GPIO. This pin cannot be floating or connected to ground.

79 |45V (Input) 4.75V-5.25V. Main power input

80 |SCL1 12C clock pin: typically used for Camera and Display. Internal 4kQ pull up to MD_3.3V

81 [+5V (Input) 4.75V-5.25V. Main power input

82 |SDA1 12C Data pin: typically used for Camera and Display. Internal 4kQ pull up to MD_3.3V

83 |+5V (Input) 4.75V-5.25V. Main power input

84 |MD_3.3V (Output) 3.3V * 2.5%. Power Output max 300mA per pin for a total of 600mA. This will be powered down
during power-off or GLOBAL_EN being set low

85 |+5V (Input) 4.75V-5.25V. Main power input

86 |MD_3.3V (Output) 3.3V * 2.5%. Power Output max 300mA per pin for a total of 600mA. This will be powered down
during power-off or GLOBAL_EN being set low

87 |+5V (Input) 4.75V-5.25V. Main power input

88 [(MD_1.8V (Output) 1.8V + 2.5%. Power Output max 300mA per pin for a total of 600mA. This will be powered down
during power-off or GLOBAL_EN being set low

89 |WL_nDisable Can be left floating; if driven low the wireless interface will be disabled. Internally pulled up via 4kQ

to 3.3V
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Pin |Signal Description

90 (MD_1.8V (Output) 1.8V + 2.5%. Power Output max 300mA per pin for a total of 600mA. This will be powered down
during power-off or GLOBAL_EN being set low

91 |BT_nDisable Can be left floating; if driven low the Bluetooth interface will be disabled. Internally pulled up
viadkQ to 3.3V

92 |RUN_PG Bidirectional pin. Can be driven low (via a 220Q resistor) to reset the CPU. As an output, a high
signals that power is good and CPU is running. Internally pulled up to 3.3V via 2kQ

93 |nRPIBOOT A low on this pin forces booting from an RPI server (e.g. PC or a Raspberry Pi); if not used leave
floating. Internally pulled up via 4kQ to 3.3V

94 [NC NC

95 |PI_LED_nPWR Active-low output to drive Power On LED. This signal needs to be buffered.

96 [NC NC

97 |Camera_GPIO Typically used to shut down the camera to reduce power. Reassigning this pin to another function
isn’t recommended. MD_3.3V signalling

98 |GND Ground (0V)

99 |GLOBAL_EN Input. Drive low to power off Module. Internally pulled up with a 47kQ to +5V

100 [nEXTRST Output. Driven low during reset; Driven high (MD_3.3V) once Module CPU has started to boot.
Internally pulled up via4kQ to 3.3V

101 (USB_OTG_ID Input (3.3V signal) USB OTG Pin. Internally pulled up 4K to MD_3.3V. When grounded the Module
becomes a USB host but the correct OS driver also needs to be used

102 |NC NC

103 |USB_N USB D-

104 |5V 4.75V-5.25V. Main power input

105 |USB_P USB D+

106 |5V 4.75V-5.25V. Main power input

107 [GND Ground (0V)

108 |GND Ground (0V)

109 |NC NC

110 |NC NC

111 |NC NC

112 |NC NC

113 |GND Ground (0V)

114 |GND Ground (0V)

115 |CAM1_DO_N Input Cameral DO negative

116 [USB_RX_P USB3.0 RX positive

117 |CAM1_DoO_P Input Cameral DO positive

118 |USB_RX_N USB3.0 RX negative

119 [GND Ground (0V)

120 |GND Ground (0V)

121 |CAM1_D1_N Input Cameral D1 negative

122 |USB_TX_P USB3.0 TX positive

123 |CAM1_D1_P Input Cameral D1 positive

124 |USB_TX_N USB3.0 TX negative

125 [GND Ground (0V)

126 [GND Ground (0V)

127 (CAM1_C_N Input Cameral clock negative

128 |CAMO_DO_N Input Camera0 DO negative

129 |CAM1_C_P Input Cameral clock positive

130 |CAMO_DO_P Input Camera0 DO positive

131 [GND Ground (0V)

132 [GND Ground (0V)

133 |CAM1_D2_N Input Cameral D2 negative

134 |CAMO_D1_N Input Camera0 D1 negative

135 |CAM1_D2_°P Input Cameral D2 positive
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Pin |Signal Description

136 |CAMO_D1_P Input Camera0 D1 positive

137 [GND Ground (0V)

138 [GND Ground (0V)

139 |CAM1_D3_N Input Cameral D3 negative

140 [CAMO_C_N Input Camera0 clock negative

141 |CAM1_D3_P Input Cameral D3 positive

142 (CAMO_C_P Input Camera0 clock positive

143 |NC NC

144 (GND Ground (0V)

145 [NC NC

146 [NC NC

147 |NC NC

148 [NC NC

149 [NC NC

150 [GND Ground (0V)

151 |HDMIO_CEC Input HDMIO CEC. 5V tolerant (It can be connected directly to a HDMI connector; a small amount
of ESD protection is provided on the Module by an on-board HDMI05-CLO2F3)

152 |NC NC

153 (HDMIO_HPD Input HDMIO hotplug. 5V tolerant. (It can be connected directly to a HDMI connector; a small
amount of ESD protection is provided on the Module by an on-board HDMI05-CLO2F3)

154 |NC NC

155 [GND Ground (0V)

156 [GND Ground (0V)

157 |CAM2_DO_N Input Camera2 DO negative

158 [NC NC

159 |CAM2_DoO_P Input Camera2 DO positive

160 [NC NC

161 [GND Ground (0V)

162 |GND Ground (0V)

163 |CAM2_D1_N Input Camera2 D1 negative

164 |NC NC

165 |CAM2_D1_P Input Camera2 D1 positive

166 [NC NC

167 [GND Ground (0V)

168 [GND Ground (0V)

169 [CAM2_C_N Input Camera2 clock negative

170 |HDMIO_TX2_P Output HDMIO TX2 positive

171 |CAM2_C_P Input Camera2 clock positive

172 |HDMIO_TX2_N Output HDMIO TX2 negative

173 [GND Ground (0V)

174 [GND Ground (0V)

175 |DSI1_DO_N Output Displayl DO negative

176 |HDMIO_TX1_P Output HDMIO TX1 positive

177 |DSI1_DO_P Output Displayl DO positive

178 |HDMIO_TX1_N Output HDMIO TX1 negative

179 (GND Ground (0V)

180 (GND Ground (0V)

181 |DSI1_D1_N Output Displayl D1 negative

182 [HDMIO_TXO0_P Output HDMIO TXO0 positive

183 (DSI1_D1_P Output Displayl D1 positive




Horizon Robotics

@i&?ﬁ

Pin |Signal Description

184 |HDMIO_TXO0_N Output HDMIO TXO negative

185 [GND Ground (0V)

186 [GND Ground (0V)

187 [DSI1_C_N Output Display1 clock negative

188 (HDMIO_CLK_P Output HDMIO clock positive

189 (DSI1_C_P Output Display1 clock positive

190 (HDMIO_CLK_N Output HDMIO clock negative

191 (GND Ground (0V)

192 [GND Ground (0V)

193 |DSI1_D2_N Output Displayl D2 negative

194 |DSI1_D3_N Output Displayl D3 negative

195 |DSI1_D2_P Output Displayl D2 positive

196 |DSI1_D3_P Output Displayl D3 positive

197 [GND Ground (0V)

198 [GND Ground (0V)

199 (HDMIO_SDA Bidirectional HDMIO SDA. Internally pulled up with a 2kQ. 5V tolerant. (It can be connected directly
to a HDMI connector; a small amount of ESD protection is provided on the Module by an on-board
HDMI05-CLO2F3)

200 |HDMIO_SCL Bidirectional HDMIO SCL. Internally pulled up with a 2kQ. 5V tolerant. (It can be connected directly
to a HDMI connector; a small amount of ESD protection is provided on the Module by an on-board
HDMI05-CLO2F3)

6. DC %tk
6.1 RALIERIEHE

Symbol Description Min Typical Max Units
Vin +5V (Input) 4.75 5 5.25 \Y
. MD_1.8V 1.71 1.8 1.88 \Y
Vgpio_vref
MD_3.3V 3.135 33 3.465 \Y

6.2 HF 10 ZEHEF

10 R MaE:

Symbol Description Voltage Min Typical Max Units
Vil Input Low Voltage U 0 0.25xU \Y
Vih Input High Voltage 0.625xU U \Y
Voh Output High Voltage U 0.75xU \Y
Vol Output Low Voltage 0 0.125xU \Y
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Symbol Description Voltage Min Typical Max Units
Vih Input High Voltage u-0.4 u Vv
- U=3.3Vv
Vil Input Low Voltage 0 0.15 \
Vih Input High Voltage u-0.4 u \Y
- U=1.8v
Vil Input Low Voltage 0 0.15 \Y
Voh Output High Voltage U=3.3V 0.75xU \Y
Vol Output Low Voltage e 0 0.55 Y
Voh Output High Voltage U=1.8V 0.75xU \Y
Vol Output Low Voltage o 0 0.4 \
PIN# Signal Name Description Direction Pin Type
GPIO: typically a 3.3V signal, but can be a
54 GPIO4 1.8V signal by connecting GPIO_VREF to I/0 GPIO_VREF
1.8V
GPIO: typically a 3.3V signal, but can be a
49 GP1018 1.8V signal by connecting GPIO_VREF to I/0 GPIO_VREF
1.8V
GPIO: typically a 3.3V signal, but can be a
26 GPI019 1.8V signal by connecting GPIO_VREF to I/0 GPIO_VREF
1.8V
GPIO: typically a 3.3V signal, but can be a
25 GPIO21 1.8V signal by connecting GPIO_VREF to I/0 GPIO_VREF
1.8V
GPIO: typically a 3.3V signal, but can be a
27 GPIO20 1.8V signal by connecting GPIO_VREF to I/0 GPIO_VREF
1.8V
12C clock pin: typically used for Camera
80 SCL1 and Display. Internal 4kQ pull up to | MD_3.3V
MD_3.3V
12C Data pin: typically used for Camera
82 SDA1 and Display. Internal 4kQ pull up to I/0 MD_3.3V
MD_3.3V
Uart Data TX pin: Internal 4kQ pull up to
64 UART2_TXD GPIO_VREF | GPIO_VREF
Uart Data RX pin: Internal 4kQ pull up to
68 UART2_RXD GPIO_VREF (0] GPIO_VREF
A low on this pin forces booting from an
93 NRPIBOOT RPI server (e.g. PC o_r a Raspberry Pi); if | MD 3.3V
not used leave floating. Internally pulled -
up via 4kQ to 3.3V
Can be left floating; if driven low the
89 WL_ndisable wireless interface will be disabled. | MD_3.3V
Internally pulled up via 4kQ to 3.3V
Can be left floating; if driven low the
91 BT_ndisable Bluetooth interface will be disabled. | MD_3.3V
Internally pulled up viadkQ to 3.3V
Output. Driven low during reset; Driven
100 NEXTRST high (MD_3.3V) once Module CPU has o MD_3.3V

started to boot. Internally pulled up
viadkQ to 3.3V
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PIN#

Signal Name

Description

Direction

Pin Type

101

USB_OTG_ID

Input (3.3V signal) USB OTG Pin. Internally
pulled up 4K to MD_3.3V. When grounded
the Module becomes a USB host but the
correct OS driver also needs to be used

MD_3.3V

97

Camera_GPIO

Typically used to shut down the camera to
reduce power. Reassigning this pin to
another function isn’t recommended.
MD_3.3V signalling

MD_3.3V

7. RTH

RDK X3 Module 1#4H LxH:55x40, PCB #R/Z4 1.2mm, 1EH SOC A&x5 & 3.5mm
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