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1. Product overview
1.1 Product Introduction

7400-H3 module is a 4Gwireless communicationintelligentmodulelaunched by Xinfa Technology,
which complies with3GPPspecifications. SupportTD-LTE/FDD-LTE/WCDMA/GSMSstandardandWiFi/BTshort—
rangewireless transmission technology, supportGNSS(GPS/ Beidou/Glonass) wirelesspositioning technology.
The product adopts RF baseband integrated design, which has the characteristics of high integration,

small packagesizeandhigh reliability.
1.2 KeyFeatures

The 7Z400-H3moduleis designed inLCC+LGApackagewith dimensions of40. 5x40. 5x2. 8mm, Hseries The
module is compatiblewith eachother and canbeseamlesslyreplaced, and themodule is suitable for

handheld smart P0Sand handheld PDA, cash register, robot, drone, smart home, security monitoring,
multimedia terminal and other intelligent devices.

1.3Systeminterfaceperformanceparameters

Performance characteristics | Parameter description

CPU MT8766,12nm,Quad-core ARM® Cortex-A53 2.0GHz
GPU GE8300@660MHZ

RAM+ROM eMCP LPDDR3, 1GB+8GB (default), 2GB+16GB (optional).
Z400-H3 operating system Android12

Software upgrades USB/OTA/SD card

1 group of 4data lanes MIPI DSI interface (main screen), maximum support

Display interfaces FHD+ 2400* 1080@60fps

2 sets of 4data lanes MIPI CSI-2 interfaces

- Maximum support for a single group of 21MP@30fps
- Support up to double group 13MP+ 8MP@30fps
-Support YUV422/YUV420/EXIF/JFIF format

Camera interface

Audio input:

-The module integrates a Mic bias output

-3 sets of analog microphone input (MICO/MIC2 configurable DMIC).
Audio output (amplifiers are not supported inside the module):

-1 single-ended stereo output with a maximum output of 0.93Vrms (S.E.)
@320Q

-1 differential LINEout output, maximum output 1.88Vrms-vd @600Q

-1 differential handset output, 1.87Vrms-vd@32Q

Analog audio interface

12S2 Rx IF

-Master mode

-1 data wires =>Up to 2-CHs
-24bits up to 192KHz(Master)
12S1 TX IF

-Master mode

-1 data wires =>Up to 2-CHs
-24bits up to 192KHz

Digital 12S audio interface

USB2.0 High Speed (HS) with a maximum data transfer rate of 480Mbps

USB interface - Support OTG mode

2 group (U) SIM interfaces supporting 1.8V/3.3 V adaptation

(U) SIM interface -Support dual SIM dual standby (single pass), support hot plugging




SD card interface

1 group of SDI02.0/3.0 protocol interfaces, supporting
SD/SDHC/MS/MSPRO/MMC
- Supports up to 256GB

UART interface

1 set of four-wire function UART, supporting RTS/CTS hardware flow control
(UART1).

1 group of two-wire debug UART,can be used as a function serial port
(UARTO).

- FIFO RX/TX Independent FIFO,Max 8K byte

-Baud rate 110bps~961200bps

-Data bits 5~8bits

- Stop bit lor2stopbit

-1/0 address/IRQ 0x11020000

None, even, odd, space, mark

12C interface

6 groups of 12C, supporting standard mode 100KHz and high-speed mode
400KHz

-SOC internal hardware pulls up 5 K Q by default, softwarecan change to1KQ
pull up or turn off pull-up

SPl interface

5 sets of hardware SPI
Minimum data rate 0.8K bit/s
Maximum data rate 27M bit/s

ADC interface

2 sets of Auxiliary ADC

-Input range 0.05~1.45V

-12-bits

-Sampling rate 3.25/(N+8)MSPS@N-bit

RTC clock

In the tank

Antenna interface

Main antenna, DRX antenna, WiFi/BT/GNSS antenna

Physical characteristics

Dimensions: 40.5mmx40.5mmx2.8mm
Package:LCC+LGA
Weight:TBD

RoHS

Compliant with RoHs standards

1.4 RFperformanceparameters

Performance characteristics

Parameter description

Power class

Class 4 (33dBmz+2dB) for GSM850

Class 4 (33dBm+2dB) for EGSM900

Class 1 (30dBm+2dB) for DCS1800

Class 1 (30dBm+2dB) for PCS1900

Class E2 (27dBm+3dB) for GSM850 8-PSK
Class E2 (27dBm+3dB) for EGSM900 8-PSK
Class E2 (26dBm+3dB) for DCS1800 8-PSK
Class E2 (26dBm+*3dB) for PCS1900 8-PSK
Class 3 (24dBm+1/-3dB) for WCDMA bands
Class 2 (24dBm+1/-3dB) for TD-SCDMA bands
Class 3 (23dBm+1/-2.7dB) for LTE-FDD bands
Class 3 (23dBm+1/-2.7dB) for LTE-TDD bands

GSM/GPRS/ EDGE features

R99:

CSD transmission rate: 9.6kbps, 14.4kbps
GPRS: Supports GPRS multi-slot class 12
Encoding formats: CS-1/CS-2/CS-3 and CS-4
Up to 4 Rx time slots per frame

EDGE:

EDGE MULTI-SLOT CLASS 12 IS SUPPORTED
GMSK and 8-PSK are supported




Uplink encoding formats: CS 1-4 and MCS 1-9
Downstream encoding formats: CS 1-4 and MCS 1-9

Supports 3GPP R9

Supports 16-QAM, 64-QAM and QPSK modulation
CAT7 HSUPA: Maximum uplink rate 11Mbps CAT14
CAT7 HSDPA: Maximum downstream rate 21Mbps

WCDMA characteristics

Supports 3GPP R10

Supports FDD/TDD CAT4

Supports 1.4-20M RF bandwidth downlink and supports 2 x 2 MIMO

The maximum uplink rate is 50Mbps and the maximum downlink rate is 150Mbps

LTE characteristics

Support 2.4G, 5G WLAN wireless communication, support 802.11b,

WLAN characteristics 802.11g , 802.11n, 802.11acand other standards, the maximum speed can reach
433Mbps

Bluetooth features BT5.0(BR/EDR+BLE)

GNSS characteristics GPS/Beidou/GLONASS/Galileo, 4 out of3 positioning mode

Text and PDU modes point-to-point MO and MT short message cell broadcasts
Short message storage: Stored in modules by default

Short message (SMS).

1.5 Product Appearance
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2. Introduction to hardware

2. 1 Structural dimensions
Module package LCC+LGA 275PIN,size: 405mmx40.5mmx2.8mm
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2. 2 Hardware architecture to be updated

MMIPI DSI—

SIM1 SIM2/ Micro SD

EMCP FBEGA254
LPDDR4X+EMMC

CPU
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GPU
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Hraves
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2.3 RF band
2.3.1 RFoperatingfrequency
Frequency Bands Uplink(UL) | Downlink(DL) Unit Duplex Mode
GSM 850 MHz
GSM 1900 MHz
WCDMA B2 1852~1908 1932~1988 MHz
WCDMA B4 1712~1753 2112~2153 MHz
WCDMA B5 824~849 8697894 MHz
LTE B2 1850~1910 1930~1990 MHz FDD
LTE B4 1710~1755 2110~2155 MHz FDD
LTE B5 824~849 869~894 MHz FDD
LTE B7 2500~2570 2620~2690 MHz FDD
LTE B12 699~716 729~746 MHz FDD
LTE B13 777~787 746~756 MHz FDD
LTE B17 704~716 734~746 MHz FDD
LTE B25 1850~1915 1930~1995 MHz FDD
LTE B26 814~849 859~894 MHz FDD
LTE B66 1710~1780 2110~2200 MHz FDD
LTE B71 663~698 617~652 MHz FDD
LTE B38 2570~2620 2570~2620 MHz TDD
LTE B41 2535~2655 2535~2655 MHz TDD




2.3.2 GNSS operatingfrequency

Type Frequency

GPS 1575.42+1.023MHz
Glonass 1597.5~1605.8MHz
Beidou 1561.098+2.046MHz
2.3.3 GNSS receivemode

GNSS receives simultaneously

GPS/Glonass/Beidou

GPS/Glonass/Galileo

GPS/Beidou/ Galileo

2.3.4 Data transfer rate

Uplink(UL) 50Mbps
FDD-LTE Downlink(DL) 150Mbps
Uplink(UL) 30Mbps
TDD-LTE Downlink(DL) 117Mbps
HSUPA Uplink(UL) 5.76Mbps
UMTS DC-HSDPA Downlink(DL) | 21Mbps
WCDMA Uplink(UL) 384Kbps
WCDMA Downlink(DL) 384Kbps
Uplink(UL) 85.6Kbps
GPRS Downlink(DL) 85.6Kbps
Uplink(UL) 236.8Kbps
EDGE Downlink(DL) 236.8Kbps
2.3.5 Module conductiondataHA versionconduction data
Transmit power:
mode Band Maximum power (dBm). Minimum power (dBm).
850 (GMSK) 33+2 545
GSM
1900 (GMSK) 3042 015
850 (8PSK) 27.01£3 515
GSM
1900 (8PSK) 26.0+£3 015
Band 2 24+1/-3 <-49
WCDMA | Band 4 24+1/-3 <-49
Band 5 24+1/-3 <-49
Band 2 23.042 <-39
Band 4 23.0£2 <-39
Band 5 23.0+2 <-39
Band 7 23.042 <-39
LTE FDD
Band 12 23.0£2 <-39
Band 13 23.0+2 <-39
Band 17 23.042 <-39
Band 25 23.0£2 <-39




Band 26 23.0+2 <-39
Band 66 23.0+£2 <-39
Band 71 23.0+2 <-39
Band 38 23.0+2 <-39
LTETDD
Band 41 23.0+£2 <-39
Receive sensitivity: (data to be tested for update).
Standard Band Main collector Diversity 3GPP unit
antenna antenna standard
850 -110 - -102 dBm
GSM
1900 -109 - -102 dBm
Band 2 -110 - -104.7 dBm
WCDMA Band 4 -110 - -106.7 dBm
Band 5 -111 - -104.7 dBm
Band 2 (10MHZ) -99.7 -98.9 -94.3 dBm
Band 4 (10MHZ) -100 -99.7 -96.3 dBm
Band 5 (10MHZ) -99.1 -98.6 -94.3 dBm
Band 7 (10MHZ) -96.8 -97.3 -94.3 dBm
Band 12 ( 10MHZ) -98.4 -98.9 -93.3 dBm
Band 13 ( 10MHZ) -98.1 -99.4 -93.3 dBm
LTE FDD
Band 17 ( 10MHZ) -98.6 -98.7 -93.3 dBm
Band 25 ( 10MHZ) -99.3 -99.4 -92.8 dBm
Band 26 ( 10MHZ) -100 -98.9 -93.8 dBm
Band 66 ( 10MHZ) -97.4 -97.6 -95.8 dBm
Band 71 ( 10MHZ) -99.2 -99 -93.5 dBm
Band 41 ( 10MHZ) -97.7 -98.9 -94.3 dBm
2.3.5.1 WiFi conductsdata
Transmit power:
. . Transmit
frequency Standard speed Bandwidth in MHz power (dBm).
1Mbps 20 1713
802.11b
11Mbps 20 1713
6Mbps 20 1613
2.4G 802.11g
54Mbps 20 1343
MCSO0 20 15+3
802.11n
MCS7 20 13+3




6Mbps 20 1543
802.11a
54Mbps 20 1343
5G
MCSO 20 1543
802.11ac
MCS7 20 1242
Receive sensitivity:(data to be tested for update).
. . Sensitivity
frequency Standard speed Bandwidth in MHz
(dBm).
1Mbps 20 -94.5
802.11b
11Mbps 20 -86.5
6Mbps 20 -90
2.4G 802.11g
54Mbps 20 -73.5
MCSO 20 -87.5
802.11n
MCS7 20 -69.5
6Mbps 20 -95
802.11a
54Mbps 20 -78
5G
MCSO 20 -78
802.11ac
MCS7 20 -72.5
2.3.5.2 Bluetooth conducts data
BT performance indicator:(data to be tested for update).
type DH-5 2-DH5 3-DH5 BLE unit
Transmit 9.58 -2.54 2.94 527 dBm
power
sensitivity -89 -89.5 -83.5 -86 dBm
2.3.5.3 GNSS conduction data
features description Typical value unit
Cold start 147 dBm
Sensitivity Reacquisition 157 dBm
Tracking 156 dBm
Cold start 33.7 S
TTFF Warm start 6.6 S
Hot start 1.2 S
Static Drift CEP-50 0.7 m




2.3.6 Antenna specifications

2.3.6.1 RF antennarequirements

Parameter

Requirements

Operating Frequency

See 2G/3G/4G Operating Frequency

Direction Omni Directional
Gain >-3dBi(Avg)
Impedance 50Q

Efficiency >50%

Max. Input Power 50w

VSWR <2

Isolation 20dB is preferred
Cable Insertion Loss <1GHz <1dB

Cable Insertion Loss 1GHz~2.2GHz <1.5dB

Cable Insertion Loss 2.3GHz~2.7GHz <2dB

Cable Insertion Loss 3.3GHz~6GHz <2.5dB

2.3.6.2 GNSS antennarequirements

Parameter

Requirement

Operating Frequency 1559~1609MHZ
Direction Hemisphere, face to sky
Antenna Gain >2dB
Impedance 50Q

Efficiency >50 %

Max. Input Power 50W

VSWR <2

Polarization RHCP or Linear
Noise Figure for Active Antenna <15

Total Gain for Active Antenna <17 dB

Cable Insertion Loss <1.5dB




2. 4 Module PIN assignment
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2.5 MODULOGROUP PINDEFINITION

2.5.1 The PIN definesthe assignment

1 VBAT 93 UARTO_RXD 185 ADC_IN3

2 VBAT 94 UARTO_TXD 186 GP10172

3 GND 95 VOL+ 187 CS_N

4 MICO_P 9% VOL- 188 | CS_P

5 MICO_N 97 GPI1010 189 GND

6 HP_MIC 98 GPI09 190 GND

7 GND 99 SPI3_CSB/I1252_BCK 191 GND

8 EAR_P 100 | SPI3_CLK/I252_DI 192 | VCAMD_PMU
9 EAR_N 101 SPI3_MO/I252_LRCK 193 VLDO28_PMU




10 | SPK_P 102 | SPI3_MI/I1252_MCK 194 | GPIO_GPS_LNA_EN
11 | SPK_N 103 | SPI2_CSB 195 | CHG_LED
12 | GND 104 | SPI2_CLK 196 | CSI0_CLKP
13 | USB_DM 105 | SPI2_MO 197 | CSIO_LNOP
14 | USB_DP 106 | SPI2_MI 198 | CSIO_LN1P
15 | GND 107 | SPI1_CSB/I251_BCK 199 | CSIO_LN2P
16 | USB_ID 108 | SPI1_CLK/I251_DO 200 | CSIO_LN3P
17 | USIM2_DET 109 | SPI1_MO/I2S1_LRCK | 201 | GPIO168
18 | USIM2_RST 110 | SPI1_MI/I1251_MCK 202 | GND

19 | USIM2_CLK 111 | VIO18_PMU 203 | GND

20 | USIM2_DAT 112 | GPIO150 204 | GND

21 | USIM2_VDD 113 | GPIO151 205 | SDA2

22 | USIM1_DET 114 | PWRKEY 206 | GND

23 | USIM1_RST 115 | GPIO3 207 | GND

24 | USIM1_CLK 116 | SPIO_CLK 208 | GND

25 | USIM1_DAT 117 | SPIO_CSB 209 | GND

26 | USIM1_VDD 118 | SPIO_MO 210 | GND

27 | GND 119 | SPIO_MI 211 | GND

28 | VIBR_DRV 120 | GND 212 | GND

29 | DISP_PWM 121 | ANT_GNSS 213 | GND

30 | TP_INT 122 | GND 214 | GND

31 | TP_RST 123 | GPIOSS 215 | GND

32 |NC 124 | GPIO160 216 | GND

33 | GPIO6 125 | VCAM_IOVDD 217 | GND

34 | UART1_TXD 126 | VRTC 218 | GND

35 | UART1_RXD 127 | GPIO87 219 | GND

36 | UART1_CTS 128 | ADC_IN2 220 | GND

37 | UART1_RTS 129 | VCAM_AVDD 221 | GND

38 | SD_vDD 130 | GND 222 | GND

39 | SD_CLK 131 | ANT_DRX 223 | GND

40 | SD_CMD 132 | GND 224 | GND

41 | SD_DO 133 | BAT_P 225 | SYSRSTB
42 |sp_Dp1 134 | VBAT_THERM 226 | GND

43 | SD D2 135 | GND 227 | GND

44 | SD_D3 136 | AU_HPR 228 | GND

45 | SD_DET 137 | AU_REFN 229 | GND

46 | USB_BOOT 138 | AU_HPL 230 | GND

47 | scLo 139 | HP_DET 231 | GND

48 | SDAO 140 | GND 232 | GPIO164
49 | LCD_RST 141 | VBUS 233 | GND

50 | DSI_TE 142 | VBUS 234 | GND

51 | GND 143 | GND 235 | GND

52 | DSI_CKN 144 | GND 236 | GND

53 | DSI_CKP 145 | VBAT 237 | GND




54 DSI_DON 146 VBAT 238 GND

55 DSI_DOP 147 MICBIASO 239 GPIO169
56 DSI_DIN 148 MIC2_P 240 GND

57 DSI_D1P 149 MIC2_N 241 GND

58 DSI_D2N 150 NC 242 SP14_CSB
59 DSI_D2P 151 VCDT 243 GND

60 DSI_D3N 152 NC 244 GND

61 DSI_D3P 153 GPIO7 245 GND

62 GND 154 GPIO8 246 NC

63 CSI1_CLKN 155 MICBIAS1 247 GND

64 CSI1_CLKP 156 VI028_PMU 248 GND

65 CSI1_DON 157 CSIO_CLKN 249 LED_B
66 CSI1_DOP 158 CSIO_LNON 250 GND

67 CSI1_DIN 159 CSIO_LNIN 251 GND

68 CSI1_D1P 160 CSIO_LN2N 252 LED_G
69 GND 161 CSIO_LN3N 253 LED_R
70 CSI1_D3N 162 GND 254 NC

71 CSI1_D3P 163 GPI0107 255 GND

72 CSI1_D2N 164 GPIO109 256 GND

73 CSI1_D2P 165 GPI0108 257 NC

74 CAMO_MCLK 166 SCL2 258 GND

75 CAM1_MCLK 167 SCL3 259 GND

76 GND 168 SDA3 260 BPI_BUS5
77 AN_WIFI/BT/GNSS 169 SCL4 261 GND

78 GND 170 SDA4 262 BPI_BUS6
79 CAMO_RST 171 GND 263 NC

80 CAMO_PDN 172 GND 264 SPI14_MO
81 CAM1_RST 173 BPI_BUS7 265 SP14_MI
82 CAM1_PDN 174 NC 266 GND

83 SCL5 175 NC 267 GPI0152
84 SDAS 176 GND 268 GND

85 GND 177 GP10165 269 GND

86 GND 178 GPIO176 270 SP14_CLK
87 ANT_MAIN 179 GPIO167 271 GND

88 GND 180 FLASH_LED 272 GND

89 GND 181 NFC_CLK 273 GND

90 GPIO89 182 GPIO166 274 GND

91 SCL1 183 NC 275 VSYS

92 SDA1 184 VPH_PWR




2.5.2 Description of the PIN feature
. Electrical
. Pin . . . A
Pin name characteri | Pin function description remark
number .
stics
Power connector
VBUS 141,142 input IL; ii;’BUS/ charging pPOWer | | it range 5~12V
VBAT 12,145,146 Input/outpu Battery interface Support high voltage battery
t 4.35V
VCDT 151 input YBUSdetects the divider Refer to t'he VCDT'd|V|der
interrupt shunt resistor design
It cannot be used to power
VIO18_PMU 111 output System 1.8V |/Opower external devices
supply Can only be used forlOpull-
up levels
It cannot be used to power
VIO28 PMU 156 output System 2.8V |/Opower external f:leV|ces
- supply Only available for 10 pull-up
levels
VPH_PWR 184 output VSYS output power supply Maximum output 1000mA
Input/outpu Connect to the system when
VSYS 275 ; P P VSYS power supply using the external charging
function
LDO2
ﬁ 028_PM 193 output 2.8V LDOpower supply 2.8/ 3.0V@400mA
| t t
VRTC 126 tnp” /OUtPU | prcclock power supply Max 3.3V@2mA
VCAM_IOVD 125 output MIPlcameral.8V power 1.8V@300mA
D supply
1.8/2.5/2.7/2.8/2.9/2.95/3.0
VCAM_AVDD | 129 output L\ﬂl;;l?amera analog power V@200mAdefault2.8Voutpu
t
VCAMD_PMU | 192 L™ MIPI camera digital power 1.0/1.05/1.1/1.2V@300mA
supply Default 1.2Voutput
3,7,12,15
27,51,62,69
,76,7
8,85,86,88,
89,120,122,
130,132,1
35,140,143,
GND 144,162, ground ground
171,172,17
6,189,190
191,202,20
3,204,206,2
07,208,209,
210,211 ,21

2,213,214,2




15,2
16,217,218,
219,220 ,22
1,222,223,2
24,226
227,228,22
9,230,231,2
33,234,235,
236,237 ,23
8,240,241,2
43,2
44,245,247,
248,250 ,25
1,255,256,2
58,259
261,266,26
8,269,271,2
72,273,274

Battery int

erface

CS_P

188

input

PMICinternal coulomb
meter sampling positive
electrode

CS_N

187

input

PMIC internal coulomb
counter sampling negative
electrode

BAT_P

133

input

PMiICinternal ADCsampling

VBAT_THERM

134

input

Battery NTCsampling

CHG_LED

195

Lose

Charging indicator control

Analog audio interface

MICBIASO 147 output MICO/MIC2bias voltage
MICO_P 4 input Analog MICOinputpositive
MICO_N 5 . Analc?g MICOinputnegative
terminal
MIC2_P 148 input Analog MIC2inputpositive
MIC2 N 149 o AnaIcIJg MIC2inputnegative
terminal
EAR P 3 output lef'erent|al handset output
positive
EAR_N 9 output lefer?nt|al handset output
negative pole
SPK_P 10 output lef.erent|al line out output | External amplifier input
positive positive pole
Di — —
SPK_N 11 output |fferent|§| line out outputs !External power amplifier
the negative pole input negative pole
The headphones simulate
AU_HPR 1
u_ 36 output the right channel output
AU REEN 137 input Headphgnes reference Headphone single point loop
- ground input reference
AU_HPL 138 output The headphones simulate




the left channel output

Headphone plug and unplug | The detection level software

HP_DET 139 nput detection is configurable
. The headphones simulate

HP_MIC 6 input MICinputs

MICBIAS1 155 output The headphones simulate

the MICbias voltage

USB interface

Input/outpu | USB VBUS/charging power

VBUS 141,142 . Input range 5712V
t input
USB_DM 13 DataO USB2.0dataDM
USB_DP 14 DataO USB2.0dataDM
USB_ID 16 input USB OTGmode switching Igi (;';)i‘::slzt'gtfuangzﬂ:f
USIM
USIM1_DET | 22 input SIMcard 1 hot-swap
detectioninterrupt
USIM1_RST 23 output SIMcard 1resets the output
USIM1_CLK 24 output SIMcardlclock output USInGVDD
USIM1_DAT 25 DataO SIMcardldata 1.7/1.8/1.86/2.76/3.0/3.1V
USIM1_VDD | 26 output SIMcard1power output @200mAdefauit1.86V
) SIM card2hot-swap T-he two sets of S IMcard
USIM2_DET 17 input detectsinterrupts signals can only be used for
USIM2_RST | 18 output SIM card2reset output SIMcard purposes, not for
USIM2_CLK 19 output SIM card1clock output other purposes
USIM2_DAT 20 DataO SIM cardldata
UsiIM2_VDD | 21 output SIM card1power output
SD Card
2.9/3.0/3.3V@800mA
SD_VDD 38 output SDcard power output Default3.0V
SD_CLK 39 output SDcard clock output
SD_CMD 40 output SDcard command output
SD_DO 41 DataO SDcard datalO
SD_D1 42 DataO SDcard datalO
SD_D2 43 Data IO SD card datalO
SD_D3 44 Data 10 SD card datalO
SD_DET 45 Data IO SDcard hot plug detection

Main MIPIdisplayinterface

DSldifferential clock

DSI_CKN 52 output ;
negative pole
DSI CKP 53 output DSI_ c_ilfferentlal clock
— positive
DSl differential
PoLOON > output dataOnegative terminal
DSl differential
PoLooP > output dataOpositive
DSI_DIN 56 output DSl differential

datalnegative terminal




DSI differential

DSI_D1P 57 output datalpositive
DSl differential
DSI_D2N >8 output data2negative pole
DSl differential
DSI_D2P 59 output data2positive
DSl differential
DSI_D3N 60 output data3negative pole
DSl differential
DSI_D3P 61 output data3positive pole
LCD_RST 49 output MIPIscreen reset output
. MIPIscreenTearing
DSI_TE 50 input Effectinput 1.8V I/Olevel
Main display backlit
DISP_PWM 29 output PWMcontrol
Camera linterface
CSI1_CLKN 63 output CSIdl.fferentla}I clock
negative terminal
CSI1_CLKP 64 output CSI_ c_ilfferentlal clock
positive
. CSl differential
CSI1_DON 65 Input dataOnegative terminal
. CSI differential
CSI1_DOoP 66 input dataOpositive
67 inbut CSl differential
CSI1_D1IN P datalnegative terminal
. CSl differential
CSI1_DIP 68 Input datalpositive terminal
. CSI differential
CSI1_D2N 72 Input data2negative pole
. CSil differential
CSI1_D2P /3 " data2positive pole
. CSl differential
CSI1_D3N 70 Input data3negative pole
) CSl differential
CSI1_D3P 71 input data3positive
CAM1_MCLK | 75 output Sensormaster clock output DEFAULT 24MHz
CAM1_RST 81 output Sensor reset output
~ 1.8V 1/Olevel
CAM1_PDN 82 output Sensor enable output 8V 1/Cleve
Camera Ointerface
CS10_CLKN 159 output Csl d_|fferent|_al clock
negative terminal
CSI0_CLKP 196 output CSI_ (_jlfferentlal clock
positive
. CSl differential
CSI0_LNON 158 Input dataOnegative terminal
) CsSl differential
CSIO_LNOP 197 input dataOpositive
. CSl differential
CSIO_LNIN 159 nput datalnegative terminal
CSI0O_LN1P 198 input CSl differential




datalpositive terminal

CSI differential

CSI0_LN2N 160 Input data2negative pole
. CSlI differential
CSI0_LN2P 199 Input data2positive pole
. CSI differential
CSI0_LN3N 161 Input data3negative pole
. CSl differential
CSIO_LN3P 200 input data3positive
CAMO_MCLK | 74 output Sensor master clock output The default is 24MHz
CAMO_RST 79 output Sensor reset output
CAMO_PDN 80 output Sensor enable output LEQ/OQ7!
Flash connector
FLASH_LED 180 output FLASH LED light positive Maximum drive current

output

700mA

Capacitive touch screeninterface

SCLO 47 output 12C0clock output

SDAO 48 DataO 12C0datalO

TP_INT 30 input Touch screen interrupt input

TP_RST 31 output Touch screen reset output

UART interface

UART1_TXD 34 output UART l1data sending

UART1_RXD 35 input UART1data reception

UART1_CTS 36 output UART1data request

UART1_RTS 37 input UART1data response

UARTO_RXD 93 input UARTOdata reception The default system debug

UARTO_TXD | 94 output UARTOdata sending can support function UART
(changesoftwaredriver).

12C interface

SCL1 91 output 12C1 clock output

SDA1 92 DataO 12C1 datalO

SCL2 166 output 12C2 clock output

SDA2 205 DataO 12C2 datalO

SCL3 167 output 12C6 clock output Compatible 2600-

SDA3 168 DataO 12C6 datalO Hmotherboardsmusthave an
external pull-up resistor

SCL4 169 output 12C4 clock output

SDA4 170 Data 10 12C4 datalO

SCL5 83 output 12C5 clock output

SDA5 84 DataO 12C5 datalO

SPlinterface

SPI0_CSB 117 output SPI1chip select output

SPI0_CLK 116 output SPI1clock output

SPI0O_MO 118 output SPI1data output

SPI0_MI 119 input SPlldata entry

SPI1_CSB 107 output SPI4 chip select output

SPI1_CLK 108 output SPI4 clogk output . Reuse 1251_OUT




SPI1_MO 109 output SPI4 data output
SPI1_MI 110 input SPI4 data entry
SPI2_CSB 103 output SPI2chip select output
SPI2_CLK 104 output SPI2clock output
SPI12_MO 105 output SPI2data output
SPI2_MI 106 input SPI2data entry
SPI3_CSB 99 output SPI3chip select output
SPI3_CLK 100 output SPI3clock output Reuse 1250 IN
SPI3_MO 101 output SPI3data output -
SPI3_MI 102 input SPI3data entry
SP14_CSB 242 output SPl4chip select output
SPI4_CLK 270 output SPl4clock output
SP14_MO 264 output SPl4data output
SPI4_MI 265 input SPl4data entry
12S output interface
12S3_MCK 110 output 12S master clock output

12S left and right clock
1253_LRCK 109 output output g . .
12S3_BCK 107 output 12S bit clock output
1253 DO 108 output 12S data output
12S input interface
1250_MCK 102 output 12S master clock output

12S left and right clock
1250_LRCK 101 output oot g Reuse SPI3
12S0_BCK 99 output 12S bit clock output
12S0_DlI 100 input 12S data entry
ADCinterface
ADC_IN2 128 input ADCanalog sampling input Input range 0.05~1.45V
ADC_IN3 185 input ADC analog sampling input | Input range 0.05~1.45V
Key interface

y Power on and off button The level is equal tothe
114 input .
PWRKEY input VBATvoltage
VOL+ 95 input Volume +key signal input
VOL- 96 input VVolume-keysignal input
46 input Force upgrade key input The input high enters

USB_BOOT upgrade mode
SYSRSTB 225 input System reset signal input
LEDstatus light
LED_R 253 output LEDIlamp negative electrode | The positive terminal of
LED_G 252 output LEDIlamp negative electrode | motherboard LEDrequires a
LED_B 249 output LEDIlamp negative electrode | current limitingresistor
Motor interface

Vibrate the positive 1.2V/1.3V/1.5V/1.8V/2.0V/2
VIBR_DRV 28 output .8V/3.0V/3.3V@200mA,

electrode of the motor

default2.8Voutput

Antenna port




AN_WIFI/BT/ 77 Input/outpu WIFI_/BT/GNSSthree-ln-one Default three-in-one dayline
GNSS t day line

ANT_GNSS 121 input GNSSstandalone antenna Default NC

ANT_MAIN | 87 't”p”t/ OUtPU | RF main antenna

ANT_DRX 131 input RFdiversity antenna

RF Tuner control interface

BPI_BUS5 260 output Antenna Tunerswitch control
BPI_BUS6 262 output Antenna Tunerswitch control
BPI_BUS7 173 output Antenna Tunerswitch control

Private, no other use

External GPS LNAenabled

Motherboard GPS

il 194 output LNAenable control Private, no other use
GPIOinterface

GPIO166 182 'tnput/outpu
GPIO165 177 'tnput/outpu
GPI0176 178 'tnput/outpu
GPIO167 179 'tnput/outpu
GPIO89 90 |tnput/outpu
GPIO3 115 'tnput/outpu
GPIO8S 123 'tnput/Outpu
GPIO160 124 'tnput/outpu
GPI087 127 ltnput/outpu
GPIO7 X anut/outpu
GPIOS 154 'tnpUt/outpu
GPIO172 186 'tnput/outpu
GPI0168 201 'tnput/outpu
GPIO164 232 'tnput/outpu
GPI0169 239 'tnput/outpu
GPIO152 267 'tnput/outpu
GPI0107 163 Input/outpu

t




GPI0109 164 'tnpUt/outpu
GPIO108 165 Itnput/outpu
Other features
NFe DX 181 output Clock output
32,150,
152,174,17
5
Ne 183,246,25
4
257,263

2. 6 Electrical parameters

2.6.1 Power supply characteristics

Parameter Description Min Type Max Unit
VBAT Power Supply 3.5 3.8 4.4 \Y
[peak Peak current 3000 mA
|s|eep Current in sleep mode TBD mA
|Ieakage Current in power off mode TBD uA
2.6.2 |/O electrical characteristics
Voltage Domain Parameter Min Type Max
VOH High level output 1.35V 1.8V 1.98Vv
VoL Low level output ov - 0.45V
VIH High level input 1.26V 1.8V 1.98Vv
VIL Low level input ov - 0.54v
2.6.3 Module scene power consumption(to be measured).
Parameter Description Conditions Typ. Unit
OFF state Power down UuA
|BAT Sleep state




3. Environment and reliability

) . remar
project specification K
temp
) eratur TBD
Working
. e
environment
humi
. TBD
dity
temp
eratur -50°C~90°C
Storage
e
environment
humi Relative humidity 5%~93%,no
dity condensation

Degree of protection

/

certification

Environmental

National push RoHS




4. Hardware interface design (to be improved).

4.1.1 Power interface design

> The module supports internal charging function, module external charging function
and no internal charging function, and the default module has internal charging
function

> The internal VPH_PWR of the module outputs a load capacity of 1000mA

» The internal charging function of the module supports single-cell batteries, and the
N TC resistance at the battery endis 10K by default

» The 10mR sampling resistor needs to be close to the battery interface, and the
CSN/CSPcurrent sampling (coulombmeter) signal design is designed in a differential
stereoscopic package design

» BAT_P voltage sampling needs to be connected close to the battery interface at a
single point, and the input voltage range is 2.5~4.5V

» VBUS input voltage range 5~12V, when the V BUSinput is greater than 1 by
defaultin the shutdown state 0.5V(VCDTdetects HW OVPvalue 10.5V), the V
CDTdivider shunt resistor designneeds to be added

» No charging function design must beV.BAT&VSYSinputEnd increaseOVPProtection,
protection voltage <4.45V

> When the design without charging function, the input voltage range of
VBAT&VSYSis 3.5V~4.35V@3000mA , typical3.8V
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Module external charging ICdesign
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= DM—s Module
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o
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No charging function design

R

VCDT

200K/1%

E—

GND

VCDT divider shunt resistor design




4.1.2 Module power on and off control
4.1.2.1.1 The module boots

>

After the VBAT is powered on,pull down the PWRKEY for at least2.5 seconds to
power on the module

PWRKEY signal PMIC is internally pulled up to the VBAT voltage, and the
motherboard cannot be connected to a pull-up resistor

After the PWRKEY signal is turned on, it needs to return to the high level and cannot
be pulled low all the time (it will shut down or restart).

=7 G 1K PWREEY
AL e el _/\M/\J/\ /
4 TK
AN I"/
Turn on pulse h
47K
Power on model
51
I, N 1K _ .
T 0.1uF 9

(93]
[#7]

Power on mode 2



SGMB04-2 93YNSG/TR

2 1 FWEEEY

¢+———=1{vcc  RsT d AN - >
IN5819WS Tk
C160 |4

3 5

— > {GND  SRT
SOT235

@ ::mF
4

Boot mode 3(automatic power on).

4.1.2.1.2  The module shuts down

» In the boot state to detect PWRKEY pull-down greater thanl second, the Android
system will have a prompt window pop up, the user confirms that click the
shutdown menu to perform shutdown( IT IS ALSO POSSIBLETO ACHIEVE A FORCED
RESTART BY PULLING DOWN THE P-WRKEY FOR 7 SECONDS).

VBAT
. >7s
L >
PWRKEY \l‘ /
Others >< Hardware Reset

4.1.3 Analog audio interface

4.1.3.1.1 Analog MICinput

> The module supports 2sets of analog MICinputs

» Integrated Micbias voltage output

» MIC_P/N signal differential stereoscopic ground wrapping
» Micbias is paranoid power pack
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Analog MIC2input

4.1.3.1.2 Digital DMICinput



MICBIASO MICBIASO

MICO P N[ IR MICO P \[. LR
7 7

< MICO N DAT < MIC2 N DAT

<I— GND
q— GND

Digital DMICinput
4.1.3.1.3 Analog headphone output
» Plug and unplug the headphones to pull up the detection signal to level VIO28_PMU

» AU_HPR/AU_REFN/AU_HPL signals are packaged in parallel stereoscopic land
» HP_MIC signal stereoscopic ground wrapping

- RTIE

VIOZE_PMU |——2 A1
470K
1 RT1E 5
He_peT BTt
47K
3
7 Y 1200TORT- 7 X 1 4 A
AP FET0Q [mm] MHLE10OSE1SO0TORT-LF , FET1D (W] MHLB1005E1E00TORY-LF 7
=] 5
FBT11 _[mem| MHLB100SE1800TORT-LF 5
AU_REFNEDIT] ] 2
JTD4
m L FET12 [mm] MHLE1005E1800JORT-LF | FET13 [mmm| MHLB1005E1800TQRT-LE HY-1J24D0327A500
AU_HPL - . - - w
RT18 ¢ RTIT - - ”9 L7
PN cra—L_c7 22MH
) RO402 —@Iiss"’:__ -
0402 ™ ™ —_—
L-E-G-M

Analog headphone output(withMIC).
4.1.3.1.4 Analog handset output
» EAR_P/EAR_Nsignaldifferential stereoscopic ground wrapping



—L_C728
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Handset output
4.1.3.1.5 Line out speakeroutput

» EAR_P/EAR_N signal differential stereoscopic ground wrapping

» Stay away from interference sources such as RF antenna \ DC-DC

AMP_SD

SPK_P @—‘
C1008 | |47nF

VBAT

}
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|
- - 220F
22uF 220F 0.1uF
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4.1.4 USBinterface design

>
480Mbps

CON2/SMDI.2512P

c1003
A% D3 1 z
SH PDD -
c107
47uF FBE0T = Tooer
— o SPK_1W+
—
ug1s | B4 =1
AWSTITA oF ACMS2012094221 _
1 _ciome
o
A1 -
INP 'ON FBE0s
— SPH_1W-
[ ]
5 8 8 ACME201200A221 ~
-z - . = —L 1020
ol @ ;|1;0on
Q Q Q o~
=2

Line outspeaker output

The USBinterface conforms to the U SB2.0 specification and supportsUSB2.0high-speed

The USBinterface is used for software upgrades and development and debugging
Support USB OTG mode, U SB_ID switch D evice and Host mode, U SB_IDhighlevel



Device mode, USB_ID When the host mode is low,Device and host cannot be used at the
same time

> VBUSsupports external output of 5Vpower supply (requires internal charging of the
module).

» USB DP/DMsignal motherboard PCBneeds to differ the distribution line and stereoscopic
package processing and differential impedance control 90Q+5Q

vBUsE]

RE

2 JSB_3v3
15K

LC3 —L C4

47UF ~T0.1uF
5 :M%; "
[&]
= ",
6 SH1
L5204 . vBus1 7 .
op mspm i HSDIM 4 2 PTUSEDW T =R
- 5 HSDIF 4 e——~ 3  TCUSEDRL 1 = 2 O | e
. HSD1P Al =5 | B
HSD2P ICMFO52PS00MFR TS 5
5 HsD2Mm 3

GND
VE}
RS222TXUTQK10

VBAT uz USE_3v3
D58561-3304
4 VIN VOouT 1
- | c2
oz
R3 a )
1 2 USB_S o
p K viozs_Pmu ——31en & o 2

4TK n

No charging function USBinterface design

-

Note:No charging function design, Vbuspower supply willautomatically switch between U SBelectronic
switch andUSB_IDDevicestatus
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Charging function Type-c withDock design
Note :
1.The TYPE-C interface is used with Dock for sharing
2. The DOCK:is a fixed5Vcharging voltage

4.1.5 (V) SIMcard interface design

» The module supports dual SIM and dual standby, single pass

> (U)SIMThe card is powered internally by the module and automatically identifies the
1.8Vor2.95Vcard category

> Two sets of (U) SIMcard signals (including hotplug detection)cannot beused for
otherfunctional purposes

> USIM_DET detects interrupts by default high level SIMcard insertion

> The SIM card holder is placed close to the module, try to ensure that the wiring length
of the (U) SIM card signal line does not exceed200 mm, and the wiring in the S IMcard
signal group isof equal length, and the error is + 25mil



> The SIM card signal cable is routed away fromthe RF andVBAT power lines
» The layout of the SIM cardholder-related devices is placed close to the SIM card holder

> The CLK signal needs to be independentlywrapped to avoid crosstalk with the

USIM_DATA signal, and the data groupwiring needs tobe protected by the land

> SIM-KSignalchooseTVSTube parasitic capacitance <5 pF

» A 22 Q resistor in series is required between the module and the SIM card to suppress

spurious EMI and enhance ESD protection, and 2 2Q resistors are placed close to the

SIMcard holder end
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4.1.6 SD CADDINTERFACE DESIGN

(U)SIM2Design

= GNDG)

22R

7 1 2
o SIMZ_VOD ’ ANA——EPUSIMZ_DAT
£ SmevoD

ND3

ESD

> TheSDcard interface supports SDIO2.0/3.0protocol interface and

supportsSD/SDHC/MS/MSPRO/MMC

» TheSDcard supports a maximumcapacity of 256GB

» The SD card is powered internally by the moduleat 3.0V
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The S D_DETsignal detection softwareis inserted into the SDcardat a low level by default
SDThe card signal selects the TVS tube parasitic capacitance <5 pF

The layout of the SIM card holder-related devices is placed close to the SIM card holder
SD_CLK needs to be processed independently, and the SD card bus wiring refers to CLK
to do the equal length in the group, and the error + 25mil

sD_D2 £@ ; DATA2
SD_ D3 48 7 CD/DATA3 | 15
SQ%_ {:_r-[,-;tl:}- [ 7] CMD 15 <
SOV =— VDD 14—
sp_cLk [m 2+ CLK
sp_po <& T DATAO GND1 5
SD_D1 €& DATA’ GND2 [=3
GND3

SD_DET {put el SW‘—/—GND4 12
U | 1 2 SW:
VI018_PMU pe, o H: Card remove

(=3 =R =] =) A=) =]} f=[ L: Card insert

iy Winy Wiy Wvyf Winy Wrvl Wir ] Shielding connect to ground <5/

SD card interface design

4.1.7 Main displayscreenDSlinterface design

>
>
>

DSI 4lane MIPI high-speed signal

4lane MIPI high-speed signals add common-mode inductance

The PCB layout of the motherboard requires a difference distribution line, a differential
single group to do the package processing, 4 groups of differential need tohave a
complete reference ground plane, and the differential impedance control is 100Q +10%.
The 4lane MIPI signal needs to be treated with an isometric error of < 6mil for a single
group of P/N and a < of 25mil for the bus reference CLK isometric error

When the MIPI signal is placed in the ESD device, the TVS parasitic capacitance < 1pF
Total length of MIPI motherboard wiringDegree< 2000mil,



Module

MIPI LCM

LCD ID 1.8V 1/0
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4.1.8 Camera interface design

> Two sets of CSI-2protocol interfaces, 4lane MIPIhigh-speed signals

» 4lane MIPI high-speed signals add common-mode inductance

> The motherboard PCBwiringrequires a difference distribution line, a differential single
group to do the ground package processing, 4 groupsof differential need tohave a
complete referencegroundplane, and the differential impedance control is 100 Q+10%

> 4lane MIPIThe signal needs to be processed at equal length,P/NSingle set of isometric
errors < 6mil, bus reference CLKIsometric error < 25mil

> MIPISignal placement ESDWhen the device is used, TVSParasitic capacitance< 1pF

> MIPITotal length of motherboard cablingE < 2000mil ,

> The maximum driving current of the positive pole of FLASH_LEDflashis 700mA, and
themotherboarddesigns a current-limiting resistoraccording to the requirements

» The VCAMD_PMU/ VCAM_AVDD/ VCAM_IOVDDpower supply is a special power supply
for the camera and cannot be used for other purposes

» The camera power and control signals need to be increased by TVSelectrostatic
tube, TVSParasitic capacitance< 5pF , VCAMD/VCAM_AVDD/VCAM_IOVDDThe power
supply needs to add filter capacitors, and the related device layout is placed close to the



camera connector

High-pixel cameras are connected to the CSIOchannel by default

In single-camera application scenarios, the C SIO channel is preferred, and the

CSIlchannel is suspended
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Module

Front and rear dual cameraswitching applications
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Single-camera app

4.1.9 UARTserial port interface design

>

The module supports 2 sets of UART(UARTO/UART1),and the baud rate is 961200 by
default

UARTOdefaults to system debug use, modified software drivers can be used as
functional serial ports, boot in the bootrom stage has debug log output, can not be used
to encrypt I C and other important equipment, encryption ICand other important
equipment use UART1 Communications

The UARTOsignal cannot change the modulePin pin, fixing 93P in/94Pin

The UARTO/UARTlinterface level is 1.8V, and thelevel translation I C needs to be added
for3.3Vdevice applications

When the U ART serial port channel does not meet the requirements, please use the
SPlinterface to convert and expand U ART, which can expand 4-way UART
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SPlexpands4-wayUART

4.1.10 12Cinterface design

»
>

»

5 groupsof I2C,support standard mode 100KHz and high speed mode400KHz
12C1/12C2/12C4/12C5 channelSOCinternal hardware pulls up 5K Q by default, andthe
software can be changed tolK Qpull-up

There is no pull-up resistor inside the 12C6 channel SOC and the module, and the
motherboard designmust haveanI2Cpull-up resistor

Thel2Cinterface level is 1.8V, and the levelshifting I C needs to be added when3.3V
devices are applied

For level shifting I C and MOStube level shifting, you cannot use devices with internal
pull-up resistors(such as SGM4553is similar to IC),please use N CA9306/PCA9306
When designing the circuit, alll2Cchannels need to retain an external pull-up resistor

design for flexible application in combination with software
Vec2=3 3V

Vcc1=1.8V
T 200k @

NCA9308 "

VREFT
Toe § RPU §RPU

I2C BusSe-fF— =
Master gpp SDA1
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T scL I2C Bus
Device
SDAZ SDA

L]
=
=)

GND

GND

N

a s
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4.1.11 SPlinterface design

NCA9306-DVSR

12C level shifting applications

> Support 2 groups of independent working S PI interfaces and 3 groups of

multiplexed(DPI/I2S)SPlinterfaces
> Operating frequency range 0.8K bit/s ~27M bit/s
> The SPI interface level is 1.8V, and the levelshift I C needs to be added for3.3V device

applications

> When selecting level shifting IC, it is necessary to pay attention to the transmission rate

required by Project SPI, and when the rate is lower than 15M, you can choose a chip
with SGM4564category specifications with a rate higher than 1 5M (including 15M). For
the above applications, please use theTXB0104RUTcategory specification chip
SPlinterface level shifting cannot be used with SGM4553class specification chips

—

SPIM2_CLK N 4

Modul espivzcse [

SPIM2_MO [N
SPI seiv2 i <)

SPllevel shifting applications
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4.1.12 Sub-display DPlinterface design
4.1.12.1.1 Sub-MIPIdisplayoutput

> An 800x1280resolution displayis recommended for the DPI secondary screen
DPI_CK signal motherboard PCB design independent stereoscopic package
DPI_VSYNC/DPI_HSYNCsignal motherboard PCBdesign three-dimensional package
DPI_DATA D0~11 data signal motherboard PCBdesign three-dimensional package
DPI bus routing requiresa complete reference ground plane

YV V.V V V

DPIbus motherboard PCBdesign reference DPI_CKsignal, do isometric processing, error
+ 25mil
» DPIbusMotherboardPCBTotal routing length <

800x1280 Module
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_ aPIo 1.3}\{;10
GPIO
PWN PWM_C
<2} 1.8V LDO
il . -—|2C SDA
Brldge IC ..-_|2C__SC|_ | 1.8VEE
- 3.3VLD0 | | «—DPI_DE 228
4—DP|_ VSYNC 22R DPI_VSYNC

MIPIE ) [ED
1.8vi/0 [T

e—nipi—| mmm |evem| LT9211 [*0PLDATADO: 1228 }—{ DPI_DO:11

—DP|_HSYNC 22R DPI_HSYNC

g

TiE4lane  |—DPI_CK DPI_CK
MIPIEIH —_—
I
- — RST GPIO—
25MH = < 3.3V LDO GPIO—]
: 1.8V 1/O
- 1.8V R X3
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Sub-screen DPIto MIPIscreen application

4.1.12.1.2 Secondary LVDSdisplayoutput

A 1366x768resolution display is recommended for the DPI secondary screen
DPI_CK signal motherboard PCB design independent stereoscopic package
DPI_VSYNC/DPI_HSYNC signal motherboard PCB design three-dimensional package
DPI_DATA DO0~11 data signal motherboard PCB design three-dimensional package
DPI bus routing requiresa complete reference ground plane

YV V. V V V V



+ 25mil

1366x768
LVDSE

DPI bus masterThe total length of the board PCB routing <

DPI bus motherboard PCB design reference DPI_CK signal, do isometric processing, error

TCON | _
- m=EFE |* GPIO 1.8V I/0
GPIO
GPIO—] X3
=% BL_EN 3.3V ——
HiFH = PWM 3.3V — = PAWM—] PWM.C
\ . -4—I(2C_SDA -
= e Bridge IC {«—j2cscL _1svaE
A/ et =
Wt | «—DPI DE 22R
-4—DP|_VSYNC 22R DPI_VSYNC
—DP|_HSYNC 22R DPI_HSYNC
e vDs| ==z |ewose| 1T9211 [ DPLDATA DO DPI_DO:11
=2 [4—DPI_CK DPI CK
LVDSEH ——
TN
= — RST_GPIO——l
- 3.3V 1D0 |-4—GPIO—
ZoMrz 1.8V /0
- 1.8V p— X3
< be.pc  [#—GPIO

Sub-screen DPIto LVDSscreen application

4.1.12.1.3 Sub-HDMldisplayoutput

YV V. V V V V

+ 25mil

The DPIbuswiring requiresa complete reference ground plane

DPI busThe total length of the motherboard PCB layout <

Module

The HDMI secondary screen is recommended to usea 720Presolution display
DPI_CK signal motherboard PCB design independent stereoscopic package
DPI_VSYNC/DPI_HSYNC signal motherboard PCB design three-dimensional package
DPI_DATA D0O~11 data signal motherboard PCB design three-dimensional package

DPI bus motherboard PCB design reference DPI_CK signal, do isometric processing, error
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Sub-screen DPItoHDMlIoutputapplication

4.1.13 Key application design

» The button design needs to place TVSelectrostatic tube, PWRKEY/VOL+/VOL-
/SYSRSTBsignal design RCto enhance EDSprotection

> USB_BOOT the control signal is the hardware forced upgrade state, press the forced
upgrade button and then power on, SOCwill automatically enter the download burning
mode

> The full-featured keyboard can be externally extended by using anI2Cor SPI interface
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Module native function buttonapplication

4.1.14 Vibrating motor design

——NC U6419
O0R 1
VIBR_PMU O ANAN * VIB+
—2.2uF 4 RB520S-30 GND
I OR 2
.||I AN VIB-
—1—nC wEA) Ik

Modulevibration motor application




4.1.15 Antenna port design

>

ANT_MAIN Main Episode/ ANT_DRX Diversity andAN_WIFI/BT/GNSSThree-in-One Line
The motherboard must do 50Q impedance control

The antenna wiring must have a complete reference G ND plane, and G ND vias must
be added as much as possible around the signal line and reference ground to help
improve RF performance, and the distance between the G NDvia and the signal line
should be at least 2 times the linewidth (2W).

The GND pad pin adjacent to the antenna pin does not make a thermal pad, and
should be fully in contact with the ground toincrease the hole as much as possible
The path loss from the antenna end to the Module antenna pad must be controlled
within2dB, and theantennapathroutingPCBdesign cannot be punched through holes
The motherboard must reserve a m-type matching circuit near the pin end of
themodule antenna, and the default chip 0 ohm resistanceis straight-through

Module only supports passive GPSantennas

Module

ANT MAIN E]—

ANT DRX

AN_WIFI/BT I OR |—

JGNSS

Moduleantennadesign

4.1.16 RF tuner switchwithSAR sensordesign



4.1.17 Recommended PCBpackage size
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5. Product packaging to be updated

The product adopts anti-static tray + desiccant + moisture sensitive card vacuum packaging

To be updated



6. producewith storage

6.1 Packaging and storage

For packaging and storage, please refer to the "Xinfa Core BoardZ600Z500Z400Intelligent
ModuleSMTProcess Guide"

6.2 SMT patch
For SMT productionprocess parameters and related requirements, please refer to the "SMTProcess
Guide for Core BoardZ400Intelligent Module"



7. List of mod AVLs (to be updated).

7.1 List of camera sensors

7.2 List of camera modules
7.3 Display a list of screen modules

7.4 List of capacitive touch sensors

8. Integration instructions for host product manufacturers according to KDB 996369 D03 OEM
Manual v01



9. Integration instructions for host product manufacturers according to KD B 996369
D03 OEM Manual v01

8.1List of applicable FCC rules.

Part 15C,15E,22H,24E,27

8.2 Specific operational use conditions

Operating Frequency:part 2.3.1
Z400-H Is a universal GSM WCDMA LTE Wi-FiBTSmart module, with the
industry's competitive package size and ultra-low energy consumption
technology, designed for mobile devices and Internet of Things applications,
Users can connect to the network through GSM, WCDMA, LTE WIFI, network
communication, networking functions.
To maintain compliance with FCC RF exposure requirements, Please use the
antenna provided with the product.

8.3 Limited Module Procedures. KDB 996369 D03, Section 2.4

not applicable .Please refer to the manual for usage scenarios Single Modular
Approval Request
8.4Trace antenna designs. KDB 996369 D03, Section 2.5

not applicable .without trace antenna

8.5 RF exposure considerations.
RF exposure requirements are fulfilled for mobile configuration. This equipment
should be installed and operated with minimum distance between 20cm the
radiator your body
The installation of the module is restricted to mobile host devices
For portable applications OEM integrators need SAR evaluation and an own fCC

8.6 Antennas.
The module comes with permanently attached External antennas. The spurious
emission requirements are fulfilled (see attached test report).

8.7 Label and compliance information.
See Guidelines for Labeling and User Information for RF Devices —KDB
Publication 784748.host product manufacturers that they need to provide a
physical or e-label stating “Contains FCC ID 2A9FT-Z400-H3 ” with their finished
product.



8.8 Information on test modes and additional testing requirements.

The test mode in the report is the module's maximum transmitting power emission
for testing

Test modes should take into consideration different operational conditions for a
stand-alone modular transmitter in a host, as well as for multiple simultaneously
transmitting modules or other transmitters in a host product.

8.9 Additional testing, Part 15 Subpart B disclaimer
the modular transmitter is only FCC authorized for the specific rule parts
(i.e., FCC transmitter rules) listed on the grant, and that the host product
manufacturer is responsible for compliance to any other FCC rules that
apply to the host not covered by the modular transmitter grant of
certification. If the grantee markets their product as being Part 15 Subpart
B compliant (when it also contains unintentional-radiator digital circuity),
then the grantee shall provide a notice stating that the final host product
still requires Part 15 Subpart B compliance testing with the modular

transmitter installed.



FCC WARNING

FCC Caution: Any changes or modifications not expressly

approved by the party responsible for compliance could void the user's
authority to operate this equipment.

This device complies with Part 15 of the FCC Rules.

Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

This device and its antenna(s) must not be co-located or operating in conjunction
with any other antenna or transmitter.

15.105 Information to the user.

(b) For a Class B digital device or peripheral, the instructions furnished the

user shall include the following or similar statement, placed in a prominent
location in the text of the manual:

Note: This equipment has been tested and found to comply

with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and
can radiate radio frequency energy and, if not installed and used in

accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20
cm between the radiator and your body.

Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment.

This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.

The availability of some specific channels and/or operational frequency bands
are country dependent and are firmware programmed at the factory to match
the intended destination.

The firmware setting is not accessible by the end user.

The final end product must be labelled in a visible area with the following:
“Contains Transmitter Module 2A9FT-Z2400-H3”



