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About This Document

® |llustrations in this documentation might look different from your product.

® Depending on the model, some optional accessories, features, and software
programs might not be available on your device.

® Depending on the version of operating systems and programs, some user interface
instructions might not be applicable to your device.

® Documentation content is subject to change without notice. Coretronic Reality Inc. (CRI)
makes constant improvements on the documentation of your computer, including this
guidebook.
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1. Introduction

CRI COREXOM R6490WGQ/R5430WGQ SOM (System on Module) are high-
performance intelligent module, integrating Android, based on Qualcomm®
Snapdragon™ QCS6490/QCS5430 SoC. It integrates the advanced 6 nm processor
with superior performance and power efficiency, as well as high Al capability (up to 12.5
TOPS). It supports Wi-Fi 6E with DBS & Long Range Bluetooth, and is featured with 5 x
4-lane MIPI CSI D-PHY (2 of them compatible to support 3-lane MIPI CSI C-PHY which
is up to 48M camera). It also has a rich set of peripheral interfaces, including both USB
3.1 and USB 2.0 concurrency and PCle.

The R6490WGQ/R5430WGQ SOM are high performance AloT SOM for building
Handheld Devices, Industrial Robots, Service Robots, Drones and Digital Signage,
providing customers with hardware interfaces and software SDK to validate functions
and build the prototype quickly, and also provide for mass production.

1.1 Features

The following table shows the detailed features of QCS6490/QCS5430 and
R6490WGQ /R5430WGQ SOM

Key features of QCS6490/QCS5430 SoC
Item Description
Qualcomm® Kryo™ CPU 670 built on Arm v8 Cortex technology
QCS6490 :
® Kryo Prime : one high-performance core up to 2.7 GHz

CPU ® Kryo Gold : three high-performance cores at 2.4 GHz
® Kryo Silver : four low-power cores at 1.9 GHz

QCS5430 FP1 : (through FW license can upgrade to FP2, FP2.5, FP3)
® Kryo Gold : two high-performance cores at 2.1 GHz

® Kryo Silver : four low-power cores at 1.8 GHz

QCS6490 :

® Adreno GPU 643@812MHz (MH3.0 95+fps)

QCS5430 FP1 :

Adreno GPU 642L@315MHz (MH3.0 45-48fps)

® OpenGL ES 3.2, Vulkan 1.x

® OpenCL 2.0, DX FL12

6th Gen Qualcomm Al Engine

DSP and Al QCS6490 :

2x HVX 4K-HMX 1.45GHZ (12.15 INT8 TOPS)

GPU

R6490WGQ/R5430WGQ 1 COREXOM
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ltem

Description

QCS5430 FP1:

2x HVX 2K-HMX 912MHZ (~3.5 INT8 TOPS)

Compute Hexagon DSP with dual HVX and Hexagon Co-processor

(Hexagon CP) 2.0 and Hexagon Tensor Accelerator

® Used for video playback enhancements, virtual reality, computer
vision, camera snapshot enhancements, video capture
enhancement, machine learning, and so on

® The Hexagon CP is a vision and imaging hardware accelerator to
offload and accelerate

Display

Adreno DPU 1075 :

QCS6490 :

® Maximum resolution for internal panel : FHD+(2520x1080) @144 Hz
QCLTM, HDR10+, WCG, improved

QCS5430 :

Maximum resolution for internal panel : FHD+(2520x1080) @120 Hz

QCLTM, HDR10+, WCG, improved

® inline rot, rounded corner, SPR, De-Mura, CWB-ROI

® One 4-lane; DSI D-PHY 1.2 or C-PHY 1.2; VESA DSC 1.2

® 4K@G60FPS display support over DisplayPort (USB3 + DisplayPort
concurrency)

Adreno VPU
(Video Processing
Unit)

Adreno VPU 633 — fifth-generation UHD video processing unit

® Video Encode : Up to 4K@30fps for H.264/H.265

® Video Decode : Up to 4K@60fps for H.264/H.265/VP9

® Video concurrency: 1080P@60FPS decode and 1080P@60FPS
encode/4AK@30FPS decode + 1080P@30FPS encode

® HDR playback: Support for HDR10 and HDR10+

® HFR capture: 720P@480FPS or 1080P@240FPS

Camera support

QCS6490 :

Qualcomm Spectra 570L: 36 + 22MP@30FPS/3x 22MP@30FPS ZSL

Qualcomm Spectra 570L ISP supports connectivity to multiple

cameras due to five C-PHY/D-PHY interfaces.

® Real-time sensor input resolution: 22 + 22 + 22 MP

® Three IFE + two IFE lite, up to eight sensors, five concurrent MIPI
CSlI configurable in 4 + 4 +4 + 4 + 4 configurations

® 5x D-PHY v1.2/C-PHY v1.2

QCS5430 FP1:

® Qualcomm Spectra 570L: 22 + 22MP@30FPS

® Qualcomm Spectra 570L ISP supports connectivity to multiple
cameras due to four C-PHY/D-PHY interfaces.

R6490WGQ/R5430WGQ
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ltem Description

® Real-time sensor input resolution: 22 + 22 MP

® Two IFE + two IFE lite, up to eight sensors, four concurrent MIP1 CSI
® 4x D-PHY v1.2/C-PHY v1.2

The WCNG6750, Tri-band 2x2 MIMO 802.11ax + Bluetooth 5.2
WLAN/BT ® supports 802.11ax Wi-Fi and Bluetooth 5.2.

® supports single band WiFi operation on 2.4 GHz or 5 GHz or 6 GHz

Key features of R6490WGQ/R5430WGQ SOM

R6490WGQ and R5430WGQ are pin to pin compatible by LGA package.

Item Description
R6490WGAQ : R5430WGAQ :
Processor
Snapdragon™ QCS6490 Snapdragon™ QCS5430 FP1

LPDDR4X 8GB + UFS2.x 128GB for R6490WGQ
LPDDR4X 4GB + UFS2.x 64GB for R5430WGQ
Connectivity 802.11ax Wi-Fi , Bluetooth 5.2 and BLE long range
1 x MIPI-DSI 4-lane,

Memory

Display I/F . )
4K@60fps display support over DisplayPort
R6490WGAQ :
5x 4 data lane MIPI CSI D-PHY
Camera I/F R5430WGQ :
4x 4 data lane MIPI CSI D-PHY
(2 of them compatible with 3-trio lane MIPI CSI C-PHY up to 48M)
_ ® 2x SoundWire interface
Audio I/F
® 3x DMIC interface
1x USB 3.1 with DisplayPort
USB
1x USB 2.0
PCle 1x 2-lane PCle Gen3.0

® 1x SDC for SD card

Peripheral (QUP
pheral (QUP) 1 o Qups (UART/I2G/SPI)

I/F
® GPIOs
Package LGA
Dimensions 42.5mm x43.0mm x 2.95mm

Operation System | Android, Ubuntu, Windows loT, Qualcomm-Linux

R6490WGQ/R5430WGQ 3 COREXOM
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1.2 Block Diagram
R6490WGQ/R5430WGQ SOM and application interposer Hardware Block diagram is

shown in below as reference

RB3 Gen2 vl 50M Interposer

COREXOM R6490WGQ

128GB UFs

uMCP
Samsung
KM8V9001)M-B813
64Gbit LPDDRA4X

PMIC
PMK7325
PM7350C

PM7325
PM72508B-2

QCsS6490
Chipset

SDR735G

WCNBE750
COB

LGA grid bottom

to

R6490WGQ/R5430WGQ

COREXOM
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1.3 Major components location

Below picture identify the major components and connectors found on the top of the
COREXOM R6490WGQ/R5430WGQ
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1 SDR735G GNSS 5 uMCP
2 PMK7325 PMIC LPDDR4 8GB + UFS 128GB
3 | QCS6490/QCS5430 SoC 7 PM7250B PMIC
4 WCNG6750 WLAN 8 PM7325 PMIC
5 QM45392TR13 RF-FEM 9 PM7350C PMIC

1.4 SMT assembly guide and Stencil design
Please refer document “COREXOM R6490WGQ SOM DFM SMT Assembly Guide” in
detail.

R6490WGQ/R5430WGQ 5 COREXOM
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2. Interface Specification

This chapter introduces all the interfaces definition, purpose to guide developer easy to
design and verification on CRI COREXOM R6490WGQ/R5430WGQ SOM.

2.1 Interface pin type definition

Type Description
Al Analog input
AO Analog output
B, BIO Bidirectional digital CMOS 1/O
CSl MIPI CSl related circuits and 1/0
DSI MIPI DSI related circuits and 1/0
DI Digital CMOS input
DO Digital CMOS output
H High voltage tolerance

nppdpukp | Programmable pull resistor. The default pull direction is indicated
using capital letters, and options following the colon (;)

NP: pdpukp = default no-pull

PD: nppukp = default pull-down

PU: nppdkp = default pull-up

KP: nppdpu = default keeper

KP Contains an internal weak keeper device (cannot drive external buses)
NP Contains no internal pull
oD Open drain
PU Contains an internal pull-up device
PD Contains an internal pull-down device
Pl Power input
PO Power output
PX3 Power for PX3 group by 1.8V
PX2 Power for SDC PX2 group by 2.95V (option 1.8V)

USB USB SS/HS/FS related circuits and 1/0
PCle PCle related circuits and 1/0

R6490WGQ/R5430WGQ 6 COREXOM
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2.2 SOM Interface LGA pins Map
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1 2 3 4 5 6 7 8 9 10 11 12 13 14

_[sM_GPIO_
60

USBO_SS_
RXO_M | TXO_M

_|SM_GPIO_ USBO0_SS_ | USBO_SS_

TXO0_P

FLASH_LE|FLASH_LE
D1

IRIS_RED

FLASH_LE|FLASH_LE| IRIS_BLU

DSI0_BO_ | DSI0_A0_
LNOM | LNO_P

DSI0_B2_ | DSI0_A2_ SM_GPIO_|SM_GPIO_|
LN2M | LN2_P 45 47 54
X PM_C_GPI DSIO_NC_| DSI0_C2_ SM_GPIO_|SM_GPIO_|SM_GPIO_
0_05 0_09 LN3 M | LN3_P 34 44 52
SM_GPIO_|SM_GPIO_|SM_GPIO_[SM_GPIO_ DSI0_A1_ | DSI0_CO_ SM_GPIO_|SM_GPIO_|SM_GPIO_
56 102 %6 LNLM | LNI_P 33 35 46
SM_GPIO_|SM_GPIO_ DSI0_C1_ | DSI0_B1_
48 97 CLK_M | CLK_P
SM_GPIO_ SM_GPIO_|SM_GPIO_ SM_GPIO_|SM_GPIO_
41 98 101 81
_|SM_GPIO_|SM_GPIO_
51 40 99
SM_GPIO_|PM_B_AM|SM_GPIO_
50 Ux4 103
PM_B_AM|PM_B_GPI EDPO_AU |
49 42 ux2 0_09 X_P X_M SDA
SM_GPIO_|PM_B_GPI EDPO_TX0|EDPO_TX0 _12C_|SM_GPIO_|SM_GPIO_|SM_GPIO_|SM_GPIO_
104 P M 163 148 145 150
SM_GPIO_ EDPO_TX1|EDPO_TX1 _12C_|SM_GPIO_|SM_GPIO_|SM_GPIO_|SM_GPIO_
43 P M 154 164 149 151
USBO_HS_ A EDPO_TX2|EDPO_TX2 PM_A_GPI|SM_GPIO_|SM_GPIO_|SM_GPIO_
DM 0_02 P M 155 166 144
USBO_HS_|VIB_DRV_ PM_A_GPI EDPO_TX3 SM_GPIO_|SM_GPIO_|
DP P 0.07 P M 165 147

USB_THE |PM_A_GPI PM_A_GPI
RM 1

_|PMB_DC_|PMB_DC_
IN_PSNS

>PWOUMMOIcArE2zooAc<s<L5ZYF

1 2 3 4 5 6 7 8 9 10 11 12 13 14

R6490WGQ/R5430WGQ 8 COREXOM
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15 16 17 18 19 20 21 22 23 24 25 26 27 28

BE
BD
BC
BB
BA

USB0_SS_|USB0_SS_|USB0_DP_|USB1_HS_
TXIM | RXLP | AUX_M DP

DBG_UAR
T_RX

CSI0_C2_L|CSI0_A2_L|CSI0_B1_L|CSI0_CO_L| CSI0_A0_
N3 M | N2M NILM | NOM | CLKM

FAULT_N

>
@

USBO_SS_| USB0_SS_[USB0_DP_|USB1_HS_
TX1P | RXIM | AUX_P DM

DBG_UAR|SM_GPIO_|CSI0_B2_L|CSI0_C1_L|CSI0_A1_L|CSI0_BO_L|CSI0_NC_
T_TX 21 N3_P N2_P N1_P NOP | CLK_P

SM_GPIO_|SM_GPIO_|SM_GPIO_
~|124_RFFE | 120_RFFE | 118_RFFE
3 DATA | 1_DATA | 0_DATA
SM_GPIO_|SM_GPIO_|SM_GPIO_
123 RFFE | 119_RFFE | 117_RFFE

>
o

SM_GPIO_
131

SM_GPIO_|SM_GPIO_|LNBBCLK |CSI1_C2_L|CSI1_B2_L
20 130 2 N3_M N3_P

>
>

APPS_I2C SM_GPIO_|CSI1_A2_L|CSI1_C1_L|

SPA 173k | 1ok | ocik 2 e b NP
PMK_GPI| - |CSI1BL LICSILAL L

0.02 N1_M N1_P
CCI_I2C0_|CCI_I2C0_|CCl_I2C1_ PMK_GPI |[SM_GPIO_|CSI1_CO_L|CSI1_BO0_L|

SDA scL scL 0.01 24 NO_M NO_P

SM_GPIO_|SM_GPIO_| CCI_12C3_|SM_GPIO_|CCI_I2C1_ NC | CSILAO_|CSILNC_
38 39 scL 77 SDA CLK_M | CLK_P

SM_GPIO_|SM_GPIO_| CCI_I2C3_|CCI_I2C2_|CCl_I2C2_ A fg"z—gg'g; CSI2_B2_L|CSI2_C2_L|
36 37 SDA scL conFiG | NeP N3_M

SM_GPIO_|SM_GPIO_| SM_GPIO_|SM_GPIO_|CSI2_C1_L|CSI2_A2_L|
53 55 9 78 N2_P N2_M

SM_GPIO_|CSI2_A1_L|CSI2_B1_L
N1_P N1_M

CSI2_BO_L|CSI2_CO_L|
NO_P NO_M

CSI2_NC_| CSI2_A0_
CLK_P | CLK_M

SM_GPIO_ CAM_MC | CAM_MC SM_GPIO_ CSI3_B2_L|CSI3_C2_L|
32 LK3 LK1 - 8 N3_P N3_M
SM_GPIO_|SM_GPIO_|SM_GPIO_|SM_GPIO_ SM_GPIO_ CSI3_C1_L|CSI3_A2_L|
107 108 6 132 7 N2_P N2_M
SM_GPIO_ SLEEP_CL SM_GPIO_|SM_GPIO_| SM_GPIO_ - CSI3_AL_L|CSI3_B1_L|
152 K 105 106 17 - P N1_P N1_M
SM_GPIO_ CAM_MC SM_GPIO_ CSl4_C2_L|CSI4_B2_L|CSI3_BO_L|CSI3_CO_L|
153 LK4 16 N3_M N3_P NO_P NO_M
SM_GPIO_ _|SM_GPIO_| SM_GPIO_ CSI4_A2_L|CSI4_C1_L|CSI3_NC_| CSI3_A0_
146 0 1 19 N2_M N2P | CLKP | CLKM
SM_GPIO_[SM_GPIO_|SM_GPIO_ SM_GPIO_|SM_GPIO_|SM_GPIO_|SM_GPIO_ CSl4_B1_L|CSI4_A1_L|
158 136 137 138 18 N1_M N1_P

CSl4_Co_L|CSI4_BO_L
NO_M

SM_GPIO_[SM_GPIO_|SM_GPIO_

15 14 12
SM_GPIO_[{SM_GPIO
13 83

SM_GPIO
93

CSI4_A0_ | CSI4_NC_
CLK_M | CLK_P

ANT_BT_3
1 RD

15 16 17 18 19 20 21 22 23 24 25 26 27 28

> W OO0OmMTMOI«XxrZ2Uuvrunt4cCc<s<<
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2.3 LGA interface pin description

2.3.1 Power supply
Below table describes all interface of SOM power supply and NC pins

Pin name Pin # Type Description
VBATT A5,A6,A7,A8,B5B6,B7,) PI,PO |Power supply input for SOM.
B8 Battery voltage node, output for charging,
and input for all operations.
VPH_PWR C1,C2,C3,D1,D2,D3 PO |Primary system supply node
USB_VBUS A10,A11,A12,A13,B10, | PO,PI |Power entry node for the charger.
B11,B12,B13 USB output during USB-OTG operation.
VCOIN J1,J2 P1,PO |Coin-cell charge and supply
recommend to use 22uF for VCOIN
VREG_BOB AB3,AC3 PO |Buck-boost output
3.3V@1A (will increase to 3.6V during the
bootup of the SOM)
VREG_L18B_1P8 [A19,B19 PO |PX3, 1.8V
Just for GPIO pull-up
VREG_L2C 1P8 |W4 PO |MEMS_DMIC_VDD, 1.62V~1.98V, 1.8V type
VREG_L3C 3P0 |AA5 PO |Touch screen, 2.7V~3.54V, 3V type
VREG_L4C_1P8 3| V3 PO |Reserved for UIM1, PX5
VREG_L5C_1P8_3 | V2 PO |Reserved for UIM2, PX6
VREG _L7C 3P0 |AB4 PO |Sensors, 2.7V~3.54V, 3V type
VREG_L8C 1P8 |AC4 PO |Sensors, 1.62V~2V, 1.8V type
VREG_L11C_2P8 |W3 PO | Connectivity, 1.65V~3.54V, 2.8V type
VREG_L12C_1P8 |U2 PO |OLED VDDIO, 1.62V~1.98V, 1.8V type
VREG_L13C_3P0 |U3 PO |OLED VCI, 2.7V~3.54V, 2.8V type
VREG_L16B_1P2 H2 PO |1.2v~1.3V, 1.2V typ
VREG_L17B_1P8 |N2 PO |WCD_VDD_BUCK, 1.8V~1.9V, 1.8V typ
VREG_SYS_1P8 |L1 PO |System 1.8 V I/O output
VIB_DRV_P F2 PO | Power supply for haptics driver
GND A3,A4,A9,A14,A16,A17| GND |GND
,A18,A20,A21,A23,A24,
A26,B3,B4,B9,B14,B16
,B17,B818,B21,B22,B23,
B24,B25,826,C14,C16,
C17,C18,C21,C22,C23,
C24,C25,C26,C27,C28,
D9,D13,D14,D16,D17,
D18,D019,D23,D24,D27,
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Pin name Pin # Type Description
GND E27,E28,F12,F18,F27, GND |GND
F28,G9,G10,G16,G17,
G18,G21,H3,H9,H16,
H17,H18,H19,H21,J9,
J16,J18,J21,J25,J26,
K9,K26,L9,L20,L26,M1,
M9,M19,M21,M22,M25,
M26,N9,N10,N20,N21,
N22,N25,N26,P1,P2,
P9,P10,P19,P20,P21,
P22,P25,R10,R11,R17,
R18,R19,R20,R21,R22,
T9,T17,T18,T19,U9,
U17,U18,U19,U25,V9,
V12V13V14V15V16,
V17,V18V19.W1,Y12,
Y13,Y22, Y23,Y24,Y25,
AA12,AA13,AA14,
AA15,AA16,AA17,
AA23,AB12,AB19,
AC12,AC19,GND1,
GND2,GND3,GND4,
GND5,GND6,BA1,BA2,
BA27,BA28,BB1,BB2,B
B27,BB28,BC1,BC2,
BC5, BCS6,
BC7,BC8,BC9,BC10,
BC11,BC12,BC13,
BC14,BC15,BC16,
BC17,BC18,BC19,
BC20,BC21,BC22,
BC23,BC24,BC25,
BC26,BC27,BC28,
BD3,BD4,BD5,BD6,
BD7,BD8,BD9,BD10,
BD11,BD12,BD13,
BD14,BD15,BD16,
BD17,BD18,BD19,
BD25,BD26,BE3,BES5,
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Pin name

Pin #

Type

Description

BE6,BE7,BE8,BE9,
BE10,BE11,BE12,
BE13,BE14,BE15,
BE16,BE17,BE18,
BE19,BE20,BE25,
BE26

GND

GND

NC

BC3,BC4,H4,T25,U26,

W26

Non

No Connection

2.3.2 Camera interface
SOM supports 5x 4-lane MIPI-CSI interfaces, below table describes pins define

Pin name Pin# | Volt |Type Description Notes
CCI_I2C0_SCL V21 | PX3 | DO | Dedicated for camera control 12C (needed PU) Pull Up at
CCI_I2C0_SDA V20 | PX3 | B | Dedicated for camera control 12C (needed PU) Carrier BD
CAM_MCLKO M20 | CSI | DO | Camera master clock O
CSI0O_NC CLK P | AB26 | CSI | Al | MIPI CSI 0 (D-PHY), differential clock — positive
CSI0O_A0_CLK_M | AC26 | CsSI | Al | MIPI CSI 0 (D-PHY), differential clock — negative
CSIO_BO_LNO_P | AB25 | CSI | Al | MIPI CSI 0 (D-PHY), differential lane 0 — positive
CSI0O_CO LNO_M | AC25 | CSI | Al | MIPI CSI 0 (D-PHY), differential lane 0 — negative MIP]
CSI0O_ A1 LN1 P | AB24 | CSI | Al | MIPICSI 0 (D-PHY), differential lane 1 — positive signals of
CSIO_B1 LN1_M | AC24 | CSI | Al | MIPI CSI 0 (D-PHY), differential lane 1 — negative Camera 0
CSIO_C1_LN2_P | AB23 | CSI | Al | MIPI CSI 0 (D-PHY), differential lane 2 — positive
CSI0O_A2 LN2_M | AC23 | CSI | Al | MIPI CSI 0 (D-PHY), differential lane 2 — negative
CSI0O B2 LN3 P | AB22 | CSI | Al | MIPICSI 0 (D-PHY), differential lane 3 — positive
CSI0O_C2 LN3_ M | AC22 | CSI | Al | MIPI CsSI 0 (D-PHY), differential lane 3 — negative

CCIl_I2C1_SCL V22 | PX3 | DO | Dedicated for camera control I2C (needed PU) Pull Up at
CCI_I2C1_SDA U22 | PX3 | B | Dedicated for camera control 12C (needed PU) Carrier BD
CAM_MCLK1 L22 PX3 | DO | Camera master clock 1
CSI1_NC CLK P | U28 CSl | Al | MIPI CSI 1 (D-PHY), differential clock — positive
CSI1_A0 CLK M| U27 CSl | Al | MIPI CSI 1 (D-PHY), differential clock — negative
CSI1_BO_LNO P | V28 CSI | Al | MIPI CSI 1 (D-PHY), differential lane 0 — positive
CSI1_CO_LNO_M | V27 CSI | Al | MIPI CSI 1 (D-PHY), differential lane 0 — negative MIPI
CSI1_Al1 LN1 P | W28 | CSI | Al | MIPI CSI 1 (D-PHY), differential lane 1 — positive signals of
CSI1_B1 LN1_M | W27 | CSI | Al | MIPI CSI 1 (D-PHY), differential lane 1 — negative Camera 1
CSI1_C1 LN2_ P | Y28 | CSI | Al | MIPI CSI 1 (D-PHY), differential lane 2 — positive
CSI1_A2_LN2_ M | Y27 CSI | Al | MIPI CSI 1 (D-PHY), differential lane 2 — negative
CSI1_B2 LN3_P | AA28 | CSI | Al | MIPI CSI 1 (D-PHY), differential lane 3— positive
CSI1 C2 LN3_ M | AA27 | CSI | Al | MIPI CSI 1 (D-PHY), differential lane 3 — negative
CCl_l2C2_SCL T22 | PX3 | DO | Dedicated for camera control I2C (needed PU)
R6490WGQ/R5430WGQ 12 COREXOM
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Pin name Pin# | Volt |Type Description Notes
CCl_I2C2_SDA T21 | PX3 | B | Dedicated for camera control 12C (needed PU) Pull Up at
CAM_MCLK2 N19 | PX3 | DO | Camera master clock 2
CSI2_NC_CLK_P | M27 | CSI | Al | MIPI CSI 2 (D-PHY), differential clock — positive
CSI2_A0_CLK_M | M28 | CSI | Al | MIPI CSI 2 (D-PHY), differential clock — negative
CSI2_BO_LNO P N27 CSl | Al | MIPI CSI 2 (D-PHY), differential lane 0 — positive
CSI2_CO LNO_M | N28 CSl | Al | MIPI CSI 2 (D-PHY), differential lane 0 — negative MIP|
CSI2_A1 LN1 P | P27 | CSI | Al | MIPI CSI 2 (D-PHY), differential lane 1 — positive signals of
CSI2_B1_LN1_M | P28 CSI | Al | MIPI CSI 2 (D-PHY), differential lane 1 — negative Camera 2
CSI2_C1_LN2_P | R27 | CSI | Al | MIPI CSI 2 (D-PHY), differential lane 2 — positive
CSI2_A2 LN2 M | R28 CSl | Al | MIPI CSI 2 (D-PHY), differential lane 2 — negative
CSI2 B2 LN3 P T27 CSl | Al | MIPI CSI 2 (D-PHY), differential lane 3— positive
CSI2_C2_LN3_ M| T28 CSI | Al | MIPI CSI 2 (D-PHY), differential lane 3 — negative
CCI_I2C3_SCL U20 | PX3 | DO | Dedicated for camera control 12C (needed PU) Pull Up at
CCI_I2C3_SDA T20 | PX3 | B | Dedicated for camera control 12C (needed PU) Carrier BD
CAM_MCLKS3 L21 PX3 | DO | Camera master clock 3
CSI3_ NC CLK P| G27 | CSI | Al | MIPI CsSI 3 (D-PHY), differential clock — positive
CSI3_AO0_CLK_M | G28 | CSI | Al | MIPI CSI 3 (D-PHY), differential clock — negative
CSI3_BO_LNO_P | H27 | CSI | Al | MIPI CSI 3 (D-PHY), differential lane 0 — positive
CSI3_CO LNO_ M | H28 CSl | Al | MIPI CSI 3 (D-PHY), differential lane 0 — negative MIP]
CSI3_A1 LN1 P J27 CSl | Al | MIPI CSI 3 (D-PHY), differential lane 1 — positive signals of
CSI3_ B1 LN1 M | J28 CSl | Al | MIPI CSI 3 (D-PHY), differential lane 1 — negative Camera 3
CSI3_C1_LN2 P | K27 CSI | Al | MIPI CSI 3 (D-PHY), differential lane 2 — positive
CSI3_A2_LN2_M | K28 CSI | Al | MIPI CSI 3 (D-PHY), differential lane 2 — negative
CSI3_ B2 LN3 P L27 CSl | Al | MIPI CSI 3 (D-PHY), differential lane 3— positive
CSI3_ C2 LN3 M| L28 CSl | Al | MIPI CSI 3 (D-PHY), differential lane 3 — negative
CAM_MCLK4 H20 | PX3 | DO | Camera master clock 4
CSl4 A0 CLK M| D25 CSI | Al | MIPI CSI 4 (D-PHY), differential clock — positive
CSI4_NC_CLK_P | D26 CSI | Al | MIPI CSI 4 (D-PHY), differential clock — negative
CSl4_CO LNO M | E25 CSl | Al | MIPI CSI 4 (D-PHY), differential lane 0 — positive
CSl4 _BO_LNO P E26 CSl | Al | MIPI CSI 4 (D-PHY), differential lane 0 — negative MIP]
CSIl4 B1 LN1 M F25 CSl | Al | MIPI CSI 4 (D-PHY), differential lane 1 — positive signals of
CSI4_Al1_LN1 P F26 CSI | Al | MIPI CSI 4 (D-PHY), differential lane 1 — negative Camera 3
CSI4_A2 LN2_ M | G25 | CSI | Al | MIPI CSI 4 (D-PHY), differential lane 2 — positive
CSl4_C1 LN2_ P | G26 | CSI | Al | MIPI CSI 4 (D-PHY), differential lane 2 — negative
CSI4_C2_LN3_ M| H25 | CSI | Al | MIPI CSI 4 (D-PHY), differential lane 3— positive
CSl4_B2_LN3_P H26 CSI | Al | MIPI CSI 4 (D-PHY), differential lane 3 — negative

2.3.3 Display interface
SOM supports 1x 4-lane MIPI-DSI interfaces, below table describes pins define

R6490WGQ/R5430WGQ
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Pin name Pin# | Volt |Type Description Notes
DSI0O B1 CLK P P8 DSI | AO | MIPI DSI 4 (D-PHY), differential clock — positive
DSI0_ C1 CLK M pP7 DSI | AO | MIPI DSI 4 (D-PHY), differential clock — negative
DSI0O_AO0 _LNO P V8 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 0 — positive MIPIO
DSIO_BO_LNO_M V7 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 0 — negative signals
DSI0O_CO_LN1_P R8 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 1 — positive for MIP|
DSI0O_Al LN1 M R7 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 1 — negative LCM.
DSI0O_A2 LN2 P us DSI | AO | MIPI DSI 4 (D-PHY), differential lane 2 — positive
DSI0O B2 LN2 M u7 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 2 — negative
DSI0O_C2 _LN3_P T8 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 3— positive
DSIO_NC LN3 M| T7 DSI | AO | MIPI DSI 4 (D-PHY), differential lane 3 — negative
EDPO_AUX_ P K7 eDP | B | eDP 1.4 auxiliary channel — positive
EDPO_AUX M K8 eDP | B | eDP 1.4 auxiliary channel — negative
EDPO_TXO0_P J7 eDP | AO | eDP 1.4 transmit channel 0 — positive
EDPO _TX0 M J8 eDP | AO | eDP 1.4 transmit channel 0 — negative DSl and
EDPO TX1 P H7 eDP | AO | eDP 1.4 transmit channel 1 — positive eDP are
EDPO_TX1_M H8 eDP | AO | eDP 1.4 transmit channel 1 — negative mutually
EDPO_TX2_P G7 | eDP | AO | eDP 1.4 transmit channel 2 — positive exclusive
EDPO_TX2_M G8 eDP | AO | eDP 1.4 transmit channel 2 — negative
EDPO_TX3_P F7 eDP | AO | eDP 1.4 transmit channel 3 — positive
EDPO_TX3_M F8 eDP | AO | eDP 1.4 transmit channel 3 — negative

2.3.4 TouchScreen interface
Touchscreen panels are supported using 12C buses and GPIOs configured as

discrete digital inputs

Pin name Pin# | Volt | Type Description
SM_GPIO_52 T14 | PX3 | OD | TPO_SDA
SM_GPIO_53 R15 | PX3 | OD | TPO_SCL
SM_GPIO_81 N8 PX3 | DO | TPO_INT
SM_GPIO_105 J19 | PX3 | DI | TPO_RST

2.3.5

Audio Interface
The SOM provides sound wire, DMIC and 12S interfaces for audio. Sound wire
interface is special for external codec IC, which can build audio functions of the

system. DMIC interface can be used to directly connect up to 6 PDM MICs. below

table describes pins define

Pin name Pin #| Volt | Type Description Notes
SM_GPIO_144 Gl14 | PX3 | DO _ _ WCD_SWR_TX_CLK

— — Sound wire transmit for WCD = —
SM_GPIO_145 J13 | PX3 | DO WCD_SWR_TX_DATAO

R6490WGQ/R5430WGQ
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Pin name Pin# | Volt | Type Description Notes
SM_GPIO_146 G15 | PX3 | DO WCD_SWR_TX_DATA1
SM_GPIO_158 F15 | PX3 | DO WCD_SWR_TX_DATA3
SM_GPIO_147 F14 | PX3 | DI WCD_SWR_RX_CLK
SM_GPIO_148 J12 | PX3 | DI Sound wire receive for WCD WCD_SWR_RX_DATAO
SM_GPIO_149 H13 | PX3 | DI WCD_SWR_RX_DATA1l
SM_GPIO_154 H11 | PX3 | 10 _ WSA_SWR_CLK
SM_GPIO_155 G12 | PX3 | IO AUDIO PA Sound wire WSA_SWR_DATA
SM_GPIO_150 J14 | PX3 | DO DMICO01_CLK
SM_GPIO_151 H14 | PX3 | 10 DMICO1_DATA
SM_GPIO_152 J15 | PX3 | DO DMIC23_CLK
SM_GPIO_153 H15 | PX3 | IO PMIC 1F DMIC23_DATA
SM_GPIO_156 F16 | PX3 | DO DMIC45_CLK
SM_GPIO_157 F17 | PX3 | 10 DMIC45_DATA
SM_GPIO_96 R4 | PX3 | DO | Primary MI2S master clock PRI_MI2S_MCLK
SM_GPIO_97 P4 | PX3 | DO MI2S0_SCK
SM_GPIO_98 N4 | PX3 B MI2S0_DATAO
SM_GPIO_99 M4 | PX3 B MIZS0 MI2S0_DATA1
SM_GPIO_100 R9 | PX3 B MI2S0_WS
SM_GPIO_101 N7 | PX3 B MI2S2_SCK
SM_GPIO_102 R3 | PX3 B MI2S2_DATAO
SM_GPIO_103 L4 | PX3 | B - MI2S2_WS
SM_GPIO_104 J3 | PX3| B MI2S2_DATA1
SM_GPIO_105 J19 | PX3 PO SEC_MI25_MCLK

B MI2S1 DATA1l
SM_GPIO_106 J20 | PX3 B MI2S1 MI2S1_SCK
SM_GPIO_107 K19 | PX3 B MI2S1 _DATAO
SM_GPIO_108 K20 | PX3 B MI2S1 WS
SM_GPIO_144 G14 | PX3 B LPI_QUA MI2S SCK
SM_GPIO_145 J13 | PX3 B LPI_QUA_MI2S WS
SM_GPIO_146 G15 | PX3 | B LPI_QUA_MI2S_DATAO
SM_GPIO_147 F14 | PX3 B LPIMI2S 4 lanes LPI_QUA MI2S_DATA1l
SM_GPIO_148 J12 | PX3 B LPI_QUA_ MI2S_DATAZ2
SM_GPIO_149 H13 | PX3 | B LPI_QUA_MI2S_DATA3
SM_GPIO_150 J14 | PX3 B LPI_12S1 _CLK
SM_GPIO_151 H14 | PX3 | B LPI_12S1_WS
SM_GPIO_152 J15 | PX3 B LPiizst LPI1_12S1_DATAO
SM_GPIO_153 H15 | PX3 B LPI_12S1 DATAl
SM_GPIO_154 H11 | PX3 B LPI 1252 LPI_12S2_CLK
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Pin name Pin# | Volt | Type Description Notes
SM_GPIO_155 G12 | PX3 B LPI_12S2_WS
SM_GPIO_156 F16 | PX3 B LPI1_12S2_DATAO
SM_GPIO_157 F17 | PX3 B LPI_12S2_DATA1l

2.3.6 USB & DisplayPort interface
The SOM supports 1x USB 3.1 GEN1, with Type-C with DisplayPort and 1x USB2.0.

Pin name Pin #| Type Description Notes
Used to select different PON options based on pull-
down (PD) resistor value
PM USB OPTION | G2 Al |Configuration selection for micro-USB and Type-C
- - connectors.
Float for Type-C and connect to ground with 0 Ohm for
micro USB.
USB_THERM El Al |USB Type-C connector temperature sensor
USB_SS-H_HS- aa11| py |Connected to ID Pin of Micro USB.
L_SEL Not supported on SOM by default.
Al, i S
USBO_CC1 C15 CC1 Pin for the USB Type-C connector or OTG mode
PO |enable
Al, .
USBO_CC2 D15 PO CC2 Pin for the USB Type-C connector
USBO_SBU1 Al5 | DI [Type-C side band signal SBU1; protected to 22 V max.
USBO_SBU2 B15 | DO |Type-C side band signal SBU2; protected to 22 V max.
Al, _ . .
USBO DP_AUX_P |AB17 DisplayPort auxiliary channel — positive .
AO Native
Al | . : DP
USBO_DP_AUX_M |AC17 e DisplayPort auxiliary channel — negative
Al . .
UsSB0O _HS DP F1 A0 USB 2.0 high-speed data — positive
Al, . )
USBO HS DM Gl A0 USB 2.0 high-speed data — negative
USBO_SS TX0 P |[AB14| AO |USB 3.0 Type C PHY transmit O — positive
USBO_SS TXO0_M [AC14| AO |USB 3.0 Type C PHY transmit O — negative
USBO_SS RX0_P |AB13| Al |USB 3.0 Type C PHY receiver O — positive
USBO_SS RX0 M [AC13| Al |USB 3.0 Type C PHY receiver 0 — negative
USBO_SS TX1 P |AB15| AO |USB 3.0 Type C PHY transmit 1 — positive
USBO_SS TX1_M [AC15| AO |USB 3.0 Type C PHY transmit 1 — negative
USBO_SS RX1 P |AC16| Al |USB 3.0 Type C PHY receiver 1 — positive
USBO SS RX1 M [AB16| Al |USB 3.0 Type C PHY receiver 1 — negative
R6490WGQ/R5430WGQ 16 COREXOM
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Al,
USB1_HS_DP AC18 USB1_HS - positive
AO USB1
Al, _ 2.0
USB1_HS_DM AB18 A0 USB1_HS — negative

2.3.7 PCle interface
The SOM supports one Peripheral Component Interconnect Express (PCle)
interfaces, which can be used for general-purpose peripherals.

Pin name Pin # | Voltage | Type Description

PCIE1 REFCLK P AC11 PCle AlLAO PCle 1 Gen 3 reference clock — positive
PCIE1_REFCLK M AB11 PCle AlLAO PCle 1 Gen 3 receive lane 0 — negative
PCIE1_TX0 P AC7 PCle AO PCle 1 Gen 3 Transmit lane 0— positive
PCIE1_TX0 M AB7 PCle AO PCle 1 Gen 3 Transmit lane 0— negative
PCIE1_RX0 P AC8 PCle Al PCle 1 Gen 3 receive lane 0 — positive
PCIE1_RX0 M ABS8 PCle Al PCle 1 Gen 3 receive lane 0 — negative
PCIE1 TX1 P AC9 PCle AO PCle 1 Gen 3 Transmit lane 1— positive
PCIE1_TX1_M AB9 PCle AO PCle 1 Gen 3 Transmit lane 1— negative
PCIE1_RX1 P AC10 PCle Al PCle 1 Gen 3 receive lane 1 — positive
PCIE1_RX1_M AB10 PCle Al PCle 1 Gen 3 receive lane 1 — negative
PCIE1_CLK_REQ_N Y16 PX3 DI PCle Clock request
PCIE1 RESET N Y14 PX3 DO PCle reset signal

PCELWAKEN | vi5s | PX3 | DI _| PClewakeupsignal |

<
O

2.3.8 SDIO interface
The SOM supports 1 x 4-lane SDIO, SDC2 connected to SD card.
The SDIO is a high-speed signal group. It should protect other sensitive
signals/circuits from SD corruption, and protect SD signals from noisy signals (clock,
RF and so on)
® The clock can be up to 200 MHz
® The signals routing should be 50Q +10% impedance control.
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® CLK to DATA/CMD length matching less than 1mm.

® The spacing to all other signals should 2X line width

® Maximum bus capacitance less than 1.0pF.

® Each trace needs to be next to a ground plane.

Pin name Pin # | Volt. Type Description Notes

VREG_L9C 2P96 Y5 - | PO SD Card Power Supply
VREG _L6C 2P96 Y4 - PO SD Card pull up power
SDC2 _CLK T10 | PX2 | DO SD controller 2 clock
SDC2_CMD T11 | PX2 | DO-NP:pdpukp | SD controller 2 command
SDC2_DATA O V11 | PX2 | BH-NP:pdpukp | SD controller 2 data bit 0
SDC2_DATA 1 U10 | PX2 | BH-NP:pdpukp | SD controller 2 data bit 1
SDC2_DATA 2 V10 | PX2 | BH-NP:pdpukp | SD controller 2 data bit 2
SDC2 _DATA 3 U11 | PX2 | BH-NP:pdpukp | SD controller 2 data bit 3
SD_CARD_DET_N| M10 | PX3 | BH-NP:pdpukp | Insert detection SM_GPIO_91

2.3.9 SSC interface
The SOM has an integrated sensor subsystem called Snapdragon™ sensor core
(SSC), which is dedicated to support low-power, always-on use cases.
The sensor subsystem can be left powered on even when the rest of the MSM
device is in sleep mode.
The SSC core has dedicated I/O to communicate with the sensors. The I/O scan
support 12C and SPI interfaces.

Pin name Pin# | Volt. | Type Description Notes
SNS_13C0_SDA | K10 PX3 BIO |These I3C signals are dedicated to | SM_GPIO_159
SNS I3C0_SCL | L10 | PX3 | BIO |Sensor SM_GPIO_160
SNS1 12C_SDA | H10 PX3 BIO |These I12C signals are dedicated to | SM_GPIO_161
SNS1 I2C_SCL | J10 | PX3 | BIO |Sensor SM_GPIO_162
SM_GPIO 163 J11 PX3 BIO |Snapdragon™ Sensor Core SPI SM_GPIO_163
SM _GPIO 164 | H12 | PX3 | BIO |signals SM_GPIO_164
SM_GPIO_165 F13 PX3 BIO SM_GPIO_165
SM_GPIO_166 G13 PX3 BIO SM_GPIO_166

2.3.10 QUP interface
These GPIOs are available as QUP (Qualcomm universal peripheral) interface ports
that can be configured for UART, SPI, 12C or 13C operation.
I2C is a two-wire bus that can be routed to multiple devices; each line of each bus
needs to be supplemented by a 2.2 KQ pull-up resistor.
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Pin name Pin # | Volt. | Type Description Notes
SM_GPIO_0O G19 PX3 BIO
QUPO SEO Lane0/1
SM_GPIO_1 G20 PX3 BIO
PCIE1_RESET_N| Y14 PX3 BIO | QUPO SEO Lane2/3 SM_GPIO_2
PCIE1T_WAKE_N | Y15 PX3 BIO | QUPO SE7 Lane4/5 SM_GPIO_3
APPS_I2C_SDA | Y18 PX3 BIO SM_GPIO_4
QUPO SE1 Lane0/1
APPS_[2C_SCL Y17 PX3 BIO SM_GPIO_5
QUPO SEO Lane2
SM_GPIO_6 K21 PX3 BIO
QUPO SE7 Lane6
SM_GPIO_7 K25 PX3 BIO | QUPO SE1 Lane3
SM_GPIO_8 L25 PX3 BIO
QUPO SE2 Lane0/1
SM_GPIO_9 R25 PX3 BIO
SM_GPIO_12 D22 PX3 BIO
SM_GPIO_13 C19 PX3 BIO
QUPO SE3
SM_GPIO_14 D21 PX3 BIO
SM_GPIO_15 D20 PX3 BIO
SM_GPIO_16 H22 PX3 BIO
SM_GPIO_17 J22 PX3 BIO
QUPO SE4
SM_GPIO_18 F22 PX3 BIO
SM_GPIO_19 G22 PX3 BIO
SM_GPIO_20 AA24 | PX3 BIO
SM_GPIO_21 AB21 | PX3 BIO
QUPO SE5
DBG_UART_TX | AB20 | PX3 BIO SM_GPIO_22
DBG_UART_RX | AC20 | PX3 BIO SM_GPIO_23
SM_GPIO_24 V26 PX3 BIO
QUPO SE6
SM_GPIO_25 Y26 PX3 BIO
SM_GPIO_32 L19 PX3 BIO
SM_GPIO_33 R12 PX3 BIO
QUP1 SEO
SM_GPIO_34 T12 PX3 BIO
SM_GPIO_35 R13 PX3 BIO
SM_GPIO_36 T15 PX3 BIO
SM_GPIO_37 T16 PX3 BIO
QUP1 SE1
SM_GPIO_38 uU15 PX3 BIO
SM_GPIO_39 U16 PX3 BIO
SM_GPIO_40 M3 PX3 BIO
SM_GPIO_41 N3 PX3 BIO
QUP1 SE2
SM_GPIO_42 K2 PX3 | BIO
SM_GPIO_43 H1 PX3 | BIO
SM_GPIO_44 T13 PX3 BIO | QUP1 SE3
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Pin name Pin # | Volt. | Type Description Notes
SM_GPIO_45 U1z PX3 BIO
SM_GPIO_46 R14 PX3 BIO
SM_GPIO_47 u13 PX3 BIO
SM_GPIO_48 P3 PX3 BIO
SM_GPIO_49 K1 PX3 BIO
QUP1 SE4
SM_GPIO_50 L2 PX3 BIO
SM_GPIO_51 M2 PX3 BIO
SM_GPIO_52 T14 PX3 BIO
SM_GPIO_53 R15 PX3 BIO
QUP1 SE5
SM_GPIO_54 ul14 PX3 BIO
SM_GPIO_55 R16 PX3 BIO
SM_GPIO_56 R1 PX3 BIO
SM_GPIO_57 R2 PX3 BIO
QUP1 SE6
SM_GPIO_58 T2 PX3 BIO
SM_GPIO_59 T1 PX3 BIO
SM_GPIO_60 AC6 PX3 BIO
QUP1 SE7 Lane0/1
SM_GPIO_61 AB5 PX3 BIO
SM_GPIO_62 AAB PX3 BIO | QUP1 SE7 Lane2/SE6 Lane4
SM_GPIO_63 AC5 PX3 BIO | QUP1 SE6 Lane3/SE6 Lane5

2.3.11 Debug UART interface

Pin name Pin # | Volt. | Type Description Notes

DBG_UART_TX | AB20 | PX3 DO | QUPO SE5 UART signals, can use| SM_GPIO_22

DBG_UART RX | AC20 | PX3 | DI |fordebug SM_GPIO_23

2.3.12 Power on interface
Dedicated PMIC circuits continuously monitor events that might trigger a power-on
sequence. If an event occurs, these circuits power on the IC, determine the
available power sources of the device, and enable the correct source. Press the
KPD_PWR_N for ~2 s to boot the system properly. Power on/off key signal can be
connected to ground through SOM Pin M8, PHONE_ON_N (200 KQ internally
pulled up to 1.1 V).

Pin name Pin # | Volt. | Type Description Notes
PHONE ON N M8 . DI Power-on key ground switch (200 KQ
- internal PUto 1.1 V)

2.3.13 Reset interface
You can generate a mandatory reset by a long key press of RESIN_N,
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KPD_PWR_N, or RESIN_N plus KPD_PWR N in combination.

Pin name Pin # | Volt. | Type Description Notes
- DI | Volume down/Reset key signal, Low
PM_RESIN_N L8 active (40 KQ internal PU to 1.8 V)
2.3.14 Keys interface
Pin name Pin # | Volt. | Type Description Notes
; DI | Volume down/Reset key signal, Low
PM_RESIN_N L8 active (40 KQ internal PU to 1.8 V)
PHONE ON N M8 ; DI | Power-on key ground switch (200 KQ
-7 internal PUto 1.1 V)
KYPD VOL _UP_N| L7 - DI Keypad volume up button

2.3.15 Battery interface
Battery interfaces are special for battery interface, major for monitoring battery
status, inserting and voltage detection

Pin name

Pin # | Volt.

Type

Description

Notes

BATT_THERM

C6

max

1.875V

Al

Battery temperature input to ADC for
measuring the pack temperature.

Used for charger safe operation and BMS.
100K pull down, or connect to Battery

BATT_ID

C4

max

1.875V

Al

Battery ID input to the ADC interface.
Used for missing battery detection.
100K pull down, or connect to Battery

VBATT_VSNS_P

E3

Al

Battery voltage sense input plus.
Connect to the battery positive remote
sense node or connect this directly to the
battery positive node.

VBATT_VSNS_M

F3

Al

Battery voltage sense input minus.
Connect to the battery negative remote
sense node or connect this directly to the
battery negative node.

VBATT_PACK_SNS_M| C5

Al

Battery voltage sense input minus.
Directly to the battery negative node (pack
negative).

VBATT OPT_ISNS_ P | D4

Al

Reserved

VBATT_OPT_ISNS_M | D6

Al

Reserved

2.3.16 GPIO

These GPIOs are configurable as Input or Output with pull-up (PU), pull-down (PD),

open-drain (NP), or keeper (KP) cell structure. The setting of default and option 10

structure are listed for each GPIO in below table..

Pin name

Pin #

Volt.

Type

Description Notes

SM_GPIO_51

M2

PX3

BIO

PD:nppukp (Default:option) QUP1 SE4, lane 3
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Pin name Pin # | Volt. | Type Description Notes
SM_GPIO_54 u14 PX3 BIO | PD:nppukp QUP1 SE4, lane 5
SM_GPIO_55 R16 PX3 BIO | PD:nppukp QUP1 SE4, lane 4
SM_GPIO_56 R1 PX3 BIO | PD:nppukp QUP1 SEB6, lane 0
SM_GPIO_57 R2 PX3 BIO | PD:nppukp QUP1 SEB6, lane 1
SM_GPIO_58 T2 PX3 BIO | PD:nppukp QUP1 SEB6, lane 2
SM_GPIO_59 T1 PX3 BIO | PU:nppdkp QUP1 SEB6, lane 3
SM_GPIO_60 AC6 PX3 BIO | PD:nppukp QUP1 SE7, lane 0
SM_GPIO_61 AB5 PX3 BIO | PD:nppukp QUP1 SE7, lane 1
SM_GPIO_62 AAG PX3 BIO | PD:nppukp QUP1 SE7, lane 2
SM_GPIO_63 AC5 PX3 BIO | PD:nppukp QUP1 SE7, lane 3
SM_GPIO_77 u21 PX3 BIO | PD:nppukp
SM_GPIO_78 R26 PX3 BIO | PD:nppukp
SM_GPIO_80 N1 PX3 BIO | PD:nppukp
SM_GPIO_83 C20 PX3 BIO | PD:nppukp BOOT_CONFIG[8]
SM_GPIO_90 P26 PX3 BIO | PD:nppukp
SM_GPIO_93 B20 PX3 BIO | PD:nppukp BOOT_CONFIG[13]
SM_GPIO_109 Y7 PX6 BIO | PD:nppukp UIM2_DATA
SM_GPIO_110 Y8 PX6 BIO | PD:nppukp UiM2_CLK
SM_GPIO_111 AA7 PX6 BIO | PD:nppukp UIM2_RESET
SM_GPIO_112 AA8 PX3 BIO | PD:nppukp UIM2_PRESENT
SM_GPIO_113 Y9 PX5 BIO | PD:nppukp UIM1_DATA
SM_GPIO_114 Y10 PX5 BIO | PD:nppukp UiM1_CLK
SM_GPIO_115 AA9 PX5 BIO | PD:nppukp UIM1_RESET
SM_GPIO_116 AA10 | PX3 BIO | PD:nppukp UIM1_PRESENT
SM_GPIO_117 Y21 PX3 BIO | PD:nppukp
SM_GPIO_118 AA21 | PX3 BIO | PD:nppukp BOOT_CONFIG[0]
SM_GPIO_119 Y20 PX3 BIO | PD:nppukp
SM_GPIO_120 AA20 | PX3 BIO | PD:nppukp BOOT_CONFIG[1]
SM_GPIO_122 T26 PX3 BIO | PD:nppukp BOOT_CONFIG[2]
SM_GPIO_123 Y19 PX3 BIO | PD:nppukp
SM_GPIO_124 AA19 | PX3 BIO | PD:nppukp BOOT_CONFIG[3]
SM_GPIO_129 AA18 | PX3 BIO | PD:nppukp
SM_GPIO_130 AA25 | PX3 BIO | PD:nppukp BOOT_CONFIG[7]
SM_GPIO_131 AA22 | PX3 BIO | PD:nppukp BOOT_CONFIGI5]
SM_GPIO_132 K22 PX3 BIO | PD:nppukp BOOT_CONFIGI6]
SM_GPIO_136 F19 PX3 BIO | PD:nppukp
SM_GPIO_137 F20 PX3 BIO | PD:nppukp
SM_GPIO_138 F21 PX3 BIO | PD:nppukp BOOT_CONFIG[15]
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Pin name Pin # | Volt. | Type Description Notes
SM_GPIO_141 AB6 | PX3 BIO | PD:nppukp
SM_GPIO_142 Y11 PX3 BIO | PD:nppukp

2.3.17 PMIC GPIO

The PMICs provide GPIO with different functions. below table describes pins define
of each PMIC GPIO

PMK7325
Pin name Pin # | Volt. | Type Description Notes
Configurable; default digital input with |AMUX
PMK_GPIO_01 V25 LV B
10pA pull-down SMB_SPMI_CLK
Configurable; default digital input with |AMUX
PMK_GPIO_02 w25 | LV B
10pA pull-down SMB_SPMI_DATA
PM7250B
Pin name Pin # | Volt. | Type Description Notes
Configurable; default digital input with
PM_A GPIO_01 | F10 LV B  |10pA pull-down PM7250B_GPIO_1
Interrupt
Configurable; default digital input with
PM_A GPIO 02 | G4 | LV B PM7250B_GPIO_2
10pA pull-down
Configurable; default digital input with
PM_A_GPIO_03 | F9 LV B PM7250B_GPIO_3
10pA pull-down
Configurable; default digital input with
PM_A GPIO 04 G3 LV B PM7250B_GPIO 4
- - 10pA pull-down - -
Configurable; default digital input with
PM_A GPIO_05 (05°] MV B PM7250B_GPIO 5
- - 10pA pull-down - -
Configurable; default digital input with
PM_A GPIO 06 D5 MV B PM7250B_GPIO 6
y - 10pA pull-down - -
Configurable; default digital input with
PM_A GPIO_07 F4 MV B PM7250B_GPIO_7
A - 10pA pull-down - -
Configurable; default digital input with
PM_A GPIO_08 E2 MV B PM7250B_GPIO_8
- - 10pA pull-down - -
Configurable; default digital output,
PM_A GPIO_09 D8 LV B _ PM7250B_GPIO_9
open drain
Configurable; default digital output,
PM_A GPIO_10 | G11 | LV B _ PM7250B_GPIO_10
open drain
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Pin name Pin # | Volt. | Type Description Notes
Configurable; default digital input with
PM_A GPIO_11 E4 LV B PM7250B_GPIO_11
- - 10pA pull-down - -
Configurable; default digital input with
PM_A GPIO_12 | F11 LV B PM7250B_GPIO_12
10pA pull-down
PM7325
Pin name Pin # | Volt. | Type Description Notes
Configurable; default digital input with
PM_B_GPIO_08 J4 MV B PM7325_GPIO_08
10pA pull-down
Configurable; default digital input with
PM_B_GPIO_09 K4 MV B PM7325_GPIO_09
10pA pull-down
PM_B_AMUX2 K3 Al |Analog multiplexer (AMUX) input 2 AMUX_2
PM_B_AMUX4 L3 Al |Analog multiplexer (AMUX) input 4 AMUX_4
PM7350C
Pin name Pin # | Volt. | Type Description Notes
Configurable; default digital input with
PM_C_GPIO_01 | W2 LV B
- - 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_02 V4 LV B
- - 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_03 | W5 LV B
- - 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_04 Y6 LV B
- - 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_05 T3 MV B
-7 - 10pA pull-down
Configurable; default digital input with
PM_C _GPIO_06 V1 MV B
y - 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_07 Ul MV B
~O 4 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_08 U4 MV B
- - 10pA pull-down
Configurable; default digital input with
PM_C_GPIO_09 T4 MV B
- - 10pA pull-down
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2.3.18 PMB and SMB option reservation
Some LGA pins are listed in below table, those are used for external Charger,
SMB , PMIC of Qualcomm solutions as reservation.

Pin name Pin # Description Pin name Pin # Description
PMB_MID_CHG_1 c10 PMB_DC_IN_PON D10
PMB_MID_CHG_2 C1 PMB_DC_IN_PSNS D11
PMB_MID_CHG_3 C12 PMB_DC_IN_EN D12
PMB_MID_CHG_4 C13 SMB_THERM C7
FAULT_N AC21 SMB_ICHG_FB C8

SMB_EN D7

2.3.19 PWMs and LED current driver interface
The SOM has two PWM outputs and three LED Current Drivers

Pin name Pin # | Volt. | Type Description Notes

PWM signals

PM_C_GPIO 08 U4 MV | DO Can be configured as GPIO and PWM

(only GPIO_08 is available for fixed
PM_C_GPIO_09 T4 MV | DO |duty cycle variable frequency mode)

LED signals

IRIS_RED AA3 - AO |Independent high-side current source

brightness control of Red, Green, and
IRIS_ GREEN AA4 - AO .

- Blue channels, 12 mA maximum per
IRIS_BLUE Y3 - AO [channel
FLASH LED signals

FLASH_LED1  |AA1,AA2| - AO o

Flash high-side current source
FLASH LED2 Y1,Y2 - AO

2.3.20 RF interface
The SOM provides the fully-integrated WLAN and Bluetooth function
Antenna Interface

Pin Name Pin # Description Notes

ANT_2G _5G_CHO A25  |Antenna 1 supports WLAN/BT RF 2.4GHz/5GHz/6GHz Chain0 | Chain 0

ANT_2G _5G_CH1 D28 |Antenna 2 supports WLAN/BT RF 2.4GHz/5GHz/6GHz Chain 1 Chain 1

RF_ANT_GNSS BE4 |Antenna supports GNSS L1/L5 -
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WCN interface

Pin Name Pin # Description Notes

This pin is an input from the SDR to the WCNG6750. This
GPIO is set high by the SDR when N79 transmits above a
prescribed RF power. The WCNG6750 can be configured to
WCN_SDR_N79 124 respond to this GPIO when operating below a certain
_TO_TXEN channel number, and to ignore this GPIO when operating
above a certain channel number. When the WCNG6750
responds to this GPIO, it places the 5 GHz receivers in a

protected state to prevent damage.

This is an output from the WCN6750 to the SDR. The
WCNG6750 asserts this GPIO to high state when the 5 GHz

or 6 GHz chains are transmitting about certain power, and
WCN_SDR_TXEN

K24 |below a configurable channel frequency. The intent of
_TO_N79

allowing the channel to be configured is to improve
concurrency with N79, depending on the filter selected and
used on the device.

This is an input from the SDR to the WCN6750. The SDR
sets GPIO high if LAA is transmitting. GPIO is monitored
by WCN6750. When it goes high, WCN6750 places the 5

WCN_SDR_LAA N 4 _
L24 |GHzreceiver in a protected state. SRD sets high when

_TO_TXEN , : o :
LAA transmits at 10 dBm or higher. This pin is monitored

even in sleep mode, as long as the 0.8 V AON domain is
powered.

This is an output from the WCN6750 to the SDR. The
WCNG6750 asserts this GPIO to high state, when either 5
M24 |GHz chain 0 or chain 1 is set to transmit at power greater
than 10 dBm. When this GPIO is set high, the LAA
receivers are placed in a protected state.

WCN_SDR_TXEN_
TO_LAA

2.3.21 Miscellaneous
This section has listed some signals on LGA for function reservation, but not be
grouped in others signals.

Pin name Pin # | Volt. | Type Description Notes
LNBBCLK2 AA26 | PX3 | DO | Clock for external NFC option
SLEEP_CLK J17 | PX3 DI Used for WCN in sleep mode
FORCED_USB_BOOT M7 | PX3 DI Force H at power on period to [POLARITY_SEL=L
enter USB Boot in SOM

R6490WGQ/R5430WGQ 26 COREXOM



COREXOM R6490WGQ/R5430WGQ Datasheet

QD

3. Electrical Characteristics

3.1 Absolute Maximum Ratings
The absolute maximum ratings in which the SOM input power sources can be exposed
to without experiencing functional failure.

Function Min Max | Unit
SOM input voltage -0.3 6 \%
USB VBUS -0.3 28 \Y

3.2 Operating conditions
The recommended operating conditions for the SOM to meet all performance
specifications (provided the absolute maximum ratings have never been exceeded)

Function Min Typ. | Max | Unit
SOM input voltage 2.7 3.8 | 4.8 \%
USB VBUS 3.7 5 12.6 Vv

3.3 Output Voltages
The SOM provide voltages supply for external device, like camera module, SD card,
Sensor, and so on. Below map show the details

Function Pin # Volt(V) | Range (V) Usage

VPH_PWR C1,C2,C3 ) +3.9-4.75 Primary system supply node
D1,D2,D3
VREG_BOB AB3,AC3 +3.3 - Buck-boost output 3.3V@1A
VREG_L18B_1P8 A19,B19 +1.8 +1.8~2.0 | PX3, 1.8V for GPIO Pull-up
VREG_L2C_1P8 W4 +1.8 +1.62~1.98 | MEMS_DMIC_VDD, 1.8V typ
VREG_L3C_3PO AA5 +3.008 | +2.8~3.54 | Touch screen, 3V typ
VREG_L7C_3PO AB4 +3.008 | +2.8~3.54 | Sensors, 3V typ
VREG_L8C_1P8 AC4 +1.8 +1.8~2.0 | Sensors, 1.8V typ
VREG_L11C_2P8 W3 +2.8 +2.8~3.54 | Connectivity, 2.8V typ
VREG_L12C_1P8 U2 +1.8 +1.8~1.98 | OLED VDDIO, 1.8V typ
VREG_L13C_3P0 U3 +3.0 +2.7~3.54 | OLED VCI, 2.8v typ
VREG_L16B_1P2 H2 +1.2 +1.2~1.3 | 1.2V typ
VREG_L17B_1P8 N2 +1.8 +1.8~1.9 | WCD_VDD_BUCK, 1.8V typ
VREG_SYS 1P8 L1 - +1.75~1.86 | System 1.8V I/O output
VIB_DRV_P F2 TBD TBD Power supply for haptics driver
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3.4 GPIO characteristics

The below table shows the GPIO characteristics (VDDPX3=1.8V)

Parameter Description Min Max Unit
Vi High-level input voltage, CMOS/Schmitt vV
(HIHYS_EN = low) VDDPX3 x0.65 | VDDPX3 +0.3
Vi Low-level input voltage, CMOS/Schmitt i v
(HIHYS_EN = low) 0.3 VDDPX3 x0.35
Vi High-level input voltage, CMOS/Schmitt vV
(HIHYS_EN = high) VDDPX3 x0.7 | VDDPX3 +0.3
Vi Low-level input voltage, CMOS/Schmitt i v
(HIHYS_EN = high) 0.3 VDDPX3 x0.3
Vivs Schmitt hysteresis voltage 100 - mvV
(HIHYS_EN = low)
Vhvs Schmitt hysteresis voltage 300 - mV
(HIHYS_EN = high)
VoH High-level output voltage, CMOS VDDPX3 -0.45 VDDPX3 \Y
VoL Low-level output voltage, CMOS 0.0 0.45 \Y
liLpu Input low leakage current with Pull-up -97.5 -27.5 UA
(20) (60) (KQ)
| Input high leakage current with Pull-down 275 97.5 uA
i puthig 9 (60) (20) (KQ)
The below table shows the SD card IO characteristics (VDDPX2=1.8V / 2.96V)
Parameter Description Min Max Unit
Vi1 High-level input voltage, CMOS/Schmitt VDDIl;(227f(O 625 VDDI§5?2/ w03 |V
Vi Low-level input voltage, CMOS/Schmitt S voooed s |V
Vshys Schmitt hysteresis voltage 100 - mvV
VoH High-level output voltage VDD;;;/ «0.75 VDIZ;/PX2 \%
VoL Low-level output voltage %/ VDDP())(;%.QS \Y
RpuLL-up Pull-up resistance 10 100 KQ
ReuLL-oown | Pull-down resistance 10 100 KQ
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4. RF Characteristics

4.1 2.4G Band
item contents
Specification IEEE802.11b-2.4GHz
Mode CCK
Channel frequency (spacing) 2412 to 2472 MHz
Transmitter Min. Typ. Max. unit
Power Levels 20 dBm
Spectrum Mask
(a) 1st side lobes -30 dBr
(b) 2nd side lobes -50 dBr
Modulation Accuracy 35 %
Receiver (FER<10%) Min. Typ. Max. unit
Minimum Input Level -89 dBm
54Mbps
item contents
Specification IEEE802.119-2.4GHz
Mode OFDM
Channel frequency (spacing) 2412 to 2472 MHz
Transmitter Min. Typ. Max. unit
Power Levels 18 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -40 dBr
Constellation Error -25 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -76 dBm
MCS7
item contents
Specification IEEE802.11n-2.4GHz
Mode OFDM
Channel frequency (spacing) 2412 to 2472 MHz
Transmitter Min. Typ. Max. unit
Power Levels 16.5 dBm

Spectrum Mask
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(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -45 dBr
Constellation Error -27 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -74 dBm
MCS9
item contents
Specification IEEE802.11ax-2.4GHz
Mode OFDM
Channel frequency (spacing) 2412 to 2472 MHz
Transmitter Min. Typ. Max. unit
Power Levels 17 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -45 dBr
Constellation Error -35 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -69.5 dBm
4.2 5G Band
54Mbps
item contents
Specification IEEE802.11a-5GHz
Mode OFDM
Channel frequency (spacing) 5180 to 5825 MHz
Transmitter Min. Typ. Max. unit
Power Levels 18.5 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -40 dBr
Constellation Error -25 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -77.5 dBm
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HT20MHz MCS7
item contents
Specification IEEE802.11n-5GHz
Mode OFDM
Channel frequency (spacing) 5180 to 5825 MHz
Transmitter Min. Typ. Max. unit
Power Levels 185 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -40 dBr
Constellation Error -27 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -75.5 dBm
HT40MHz MCS7
item contents
Specification IEEE802.11n-5GHz
Mode OFDM
Channel frequency (spacing) 5190 to 5795 MHz
Transmitter Min. Typ. Max. unit
Power Levels 18 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -40 dBr
Constellation Error -27 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -73 dBm
VHT80MHz MCS9
item contents
Specification IEEE802.11ac-5GHz
Mode OFDM
Channel frequency (spacing) 5210 to 5775 MHz
Transmitter Min. Typ. Max. unit
Power Levels 17.5 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
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(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -40 dBr
Constellation Error -32 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -64.5 dBm
HE8OMHz MCS11
item contents
Specification IEEE802.11ax-5GHz
Mode OFDM
Channel frequency (spacing) 5210 to 5775 MHz
Transmitter Min. Typ. Max. unit
Power Levels 18 dBm
Spectrum Mask
(a) at fc +/- 11MHz -20 dBr
(b) at fc +/- 20MHz -28 dBr
(c) at fc > +/-30MHz -40 dBr
Constellation Error -35 dB
Receiver (PER<10%) Min. Typ. Max. unit
Minimum Input Level -60 dBm

4.3 RF Antenna Design Requirements

4.3.1 Antenna Design Requirements

The following table lists the recommended antenna specifications.

Parameter Requirement
Frequency Range (GHz) 2400 - 2500 MHz

5150 — 5925 MHz
6025 — 7125 MHz

VSWR <20

Gain (dBi) 4 dBi @ 2.4 GHz
5dBi @ 5 GHz
7 dBi @ 6 GHz

Input Impedance (Q) 50 Q

Polarization Type Vertical
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4.3.2

RF Connector Recommendation
It is recommended to use the I-PEX MHF-SW23

connector when an RF connector is required for the

antenna interface.

DATUM

PIN MARK
1

2.30

2.50 +o0s

240 2008
SEE NOTE 4, 990 song *

\ I |
 —1 et
- I 1 8
- o~

®/ “\ 1 \
“ € 0.30 200 o
2 048 :0 144 <o 148 008
=]

RECOMMENDED FOOTPRINT PATTERN

2.40 o005
1.60 2008

Q\

0.30 so0s

-———-

30 2005
1.90 1008

1.70 s00

0.40 s00s

0.30 s008

MASK THICKNESS: t = 0.1
METAL MASK

®1.92

E

1.35

(0.10)

Figure : Dimensions of the Receptacle (Unit:mm)

0.05

The I-PEX mating plugs shown in the following figure are compatible with the MHF-

SW23 connector.

6.10 +o0s0

@113

2.64

It

(3) GROUND CONTACT

PLUG: P/N 20851-001R-13

3.70 MAX.

PCB

h¥

(1) HOUSING

H ;COAX[AL CABLE

RF SWITGH: P/N 20549-001E—#¢

MATING CONDITION

Figure : Space Factor of Mated Connectors (Unit:mm)
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5. Mechanical Specification

5.1 SOM Mechanical dimensions
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5.2

5.3

Weight
The SOM weighs approximately 13 +/- 2 g

Thermal Characteristics

Please refer “Thermal Testing and Result” of Qualcomm public document as reference

through below URL
https://docs.qualcomm.com/bundle/publicresource/topics/80-70015-
251/thermal testing.html

5.4 Packaging Information
The Packaging of LGA SOM is shown in below picture, each tray can be placed 12
pcs SOM, then stacked as 11 layers including top layer as cover tray, and then put into
vacuum bag. Each bag is packed with 120 pcs (12 x 10) LGA SOM, and then EPE is
used as cushioning material for shock protection as a formal unit packaging.
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EPE

Desiccant bag

5 . Humidty dicato ar
Vacuum ba
Vacuum ba
% (357 x 195 x 180 mm)

Two kinds shipping package has be provided, one is packed with one formal unit for
120 (or less) pcs based, another one is packed with 4 formal unit for 480 pcs based.

EPE

N @‘/q o

(380 x 200 x 185 mm)

Shipping package for Shipping package for (405 x 425 x 405 mm)
120 pcs (or less) based 480 pcs (or less) based

Outbox Carton Label :

Y = —

P/N:80.Z6L02G002
Desc:R6490WGQ SOM

1
I
| | arvasopcs
I

100mm, | Frece
FCC ID:28PQQ-RE490WGQ
b | sy
Ul
_V_ Carton NO WHO01
\
\
202.5mm
(at center) 100
1 mm _|I
€ - —-==== =
Omm 3
1
1
= ' 100mm
192.5mm |
[AT| BE | BG| CZ] OK] EE| FR I
DE| IS 1E 1T L|ES|CY |
R\ o A M X0 B B B
R [ L SETHRTCHI RN v
20mm
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5.5 Temperature and Humidity

Operation Temperature: -20°C to +70°C
(Max Tj must be kept below 95°C to prevent SoC throttling)
Operation Humidity: < 90% RH
Storage Temperature: -40°C to +80°C
Storage Humidity: < 90% RH

6. Product Marking

Model Number : R6490WGQ / R5430WGQ

Serial Number : (by QR code with D/C + S/N)

—— Part Number : SP.Z6L02G00x (R6490WGQ)
/ SP.Z6L04G00x (R5430WGQ)
X means revision number of SOM

7. Compliance Statements

MSL (Moisture Sensitivity Level) :
The moisture sensitivity level of this product is rated at MSL Level 2a.

Strategic Hi-Tech Commodity (SHTC) :
L ]Yes (Y)/ L No (N), This product is not intended for use in military application.

RoHS Statement :
This product complies with the EU RoHS Directive (2011/65/EU and its amendments)
and does not contain restricted hazardous substances.

Halogen-free Statement :
This product meets halogen-free requirements and does not contain halogen elements
such as chlorine (CI) or bromine (Br).

REACH 247 Statement :
This product does not contain any of the 247 substances of very high concern
(SVHCs) listed under the EU REACH regulation.

CMRT v6.5 :

The company adheres to the Conflict Minerals Reporting Template (CMRT v6.5)
developed by the Responsible Minerals Initiative (RMI) to disclose the sources of tin
(Sn), tantalum (Ta), tungsten (W), and gold (Au). Does this product contain conflict
minerals: [_] Yes / ] No
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