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1 Introduction

This document defines 5G SRM815 module and the air interface and hardware interface for connecting
the module to applications of customers.

This document can help customers quickly understand the interface specifications, electrical
characteristics, mechanical specifications and related product information of 5G SRM815 module. With
the help of this document, according to our application manual and user guide, customers can quickly
apply 5G SRM815 module to wireless applications.

5G SRM815 wireless module is a type of wireless broadband terminal product suitable for various network
standards such as 5G NR, LTE-TDD, LTE-FDD and WCDMA..

5G SRM815 can support the following access rates:

® 5G NR Sub-6GHz:
-MIMO 4*4,256QAM
-Downlink up to 4Gbps
-Uplink up to 300Mbps
® LTE Cat 20:
-MIMO 4*4,256QAM
-Downlink up to 2Gbps
-Uplink up to 200Mbps
® DC HSPA+:
-Downlink up to 42Mbps
-Uplink up to 5.76Mbps

Products can be widely used in CPE residential gateways, high-definition televisions, AR/VR, industrial
routers, set-top boxes, on-vehicle terminals, video surveillance, industrial Internet and other fields.
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1.1 Safety Instructions

By complying with the following safety principles, you can ensure personal safety and protect the products
and working environment from potential damage:

G0OHDOBE B

Driving safety first! When you drive, do not use handheld mobile terminal device
unless it has a hands-free function. Please stop the car before calling!

Please turn off the mobile terminal device before boarding. The wireless function
of mobile terminal shall not be turned on in the aircraft to prevent interference with
the aircraft communication system. Ignoring this reminder may affect flying safety
or even violate the law.

In hospitals or health care facilities, pay attention to whether there are restrictions
on the use of mobile terminal device. RF interference will cause medical equipment
to be abnormal, so mobile terminal device may need to be turned off.

Mobile terminal device cannot always be effectively connected, for example, if the
mobile device has no expense or the SIM is invalid. When you encounter the
above situations in an emergency, please make an emergency call, meanwhile,
ensure that your device is turned on and in an area with sufficient signal strength.

Your mobile terminal device will receive and transmit radio frequency signals when
it is turned on. There will be radio frequency interference when it is close to TV,
radio, computer or other electronic equipment.

Please keep mobile device away from inflammable gases. Please turn off the
mobile terminal device when you are near a fueling station, oil depot, chemical
plant or explosion site. There will be potential safety hazards when operating
electronic equipment in any place with potential explosion hazard.

MeiG Smart Technology Co., Ltd Page 2 of 75



MEIG %fﬂ% 5G SRM815 Module Hardware Design Manual

1.2 Purpose of the Document

This document details the basic functions, main features, hardware interfaces and usage, structural
characteristics, power consumption indexes and electrical characteristics of 5G SRM815 wireless module,
and guides users to embed 5G SRM815 module in various application terminals.

1.3 List of Contents

This document is divided into the following parts:

® Chapter 1 mainly describes safety instructions, purpose of the document and overview of
contents, etc .;

Chapter 2 describes the basic functions and main features of 5G SRM815 wireless module;
Chapter 3 describes in detail the functions, features and usage of each hardware interface
of 5G SRM815;

Chapter 4, related characteristics of GNSS;

Chapter 5, related contents and precautions of antenna interface;

Chapter 6 describes in detail the electrical characteristics of 5G SRM815;

Chapter 7 describes in detail the structural characteristics and precautions of 5G SRM815;
Chapter 8 describes in detail the storage and production considerations of 5G SRM815;
Chapter 9, Annex A Reference Documents and Abbreviations;

Chapter 10, Annex B GPRS Coding Scheme.

MeiG Smart Technology Co., Ltd Page 3 of 75



MEIG %fﬂ% 5G SRM815 Module Hardware Design Manual

2 Product Overview

2.1 Basic Description

5G SRM815 is a type of wireless communication module supporting 5G NR , LTE-TDD, LTE-FDD and WCDMA.
It supports 5G NR, TDD-LTE and FDD-LTE network data connection, and it is downward compatible with
DC-HSPA+ network data connection of WCDMA. It can provide voice (PCM), analog voice, short
message, address book and other functions for special applications of customers.

5G SRM815 module has 2 sub-models: 5G SRM815-EA and 5G SRM815-NA. The following table lists
the frequency bands supported by these 2 sub-models:

Table 1 Frequency Bands Supported by 5G SRM815 Module

The Internet 5G SRM815-EA 5G SRM815-NA

5G NR N1/N3/N5/N7/N8/N20/N28/N38/N  N2/N5/N12/N25/N41/N48/N66/N71/N7
40/N41/N77/N78/N79 8

TDD-LTE B34/B38/B39/B40/B41/B42 B41/B42/B43/B48

EDD-LTE B1/B3/B5/B7/B8/B18/B19/B20/B2  B2/B4/B5/B12/B13/B14/B25/B26/B28/
8/B32 B29/B30/B66/B71

WCDMA B1/B3/B5/B8 B2/B4/B5

5G SRM815 adopts an advanced and highly integrated design scheme, integrating RF and baseband on
a PCB to complete the functions of wireless receiving, transmission, baseband signal processing and
audio signal processing. With single-sided layout, the structural size of the module is
44mm*41mm*2.8mm. It can meet almost all M2M application requirements, for example, it can be used
for mobile broadband access, video surveillance, handheld terminals, on-vehicle equipment, ultrabooks
and other products.
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2.2 Main Performance

The following table details the performance of 5G SRM815module.

Table 2 Main Features of the Module

Parameter Notes

Power supply

VBAT supply voltage range: 3.3V~4.3V
Typical supply voltage: 3.8V

Transmitting
power

Class 2 (26dBm+2/-3dB) for 5G NR HPUE
Class 3 (23dBmz+2.7dB) for TDD-LTE bands
Class 3 (23dBm+2.7dB) for FDD-LTE bands
Class 3 (24dBm+1.7/-3.7 dB) for WCDMA bands

5G NR features

Support 3GPP R15 standard
Support SA/NSA

LTE features

Support up to 7CA CAT20

Support radio frequency bandwidth of 1.4 ~ 20MHz
Support multi-user MIMO in downlink

Max. uplink rate 200Mbps, Max. downlink rate 2 Gbps

WCDMA features

Support 3GPP R8 DC-HSPA+

Support 16-QAM, 64-QAM and QPSK modulation

3GPP R6 CAT6 HSUPA: Max. uplink rate 5.76Mbps
3GPP R8 CAT24 DC-HSPA+: Max. downlink rate 42Mbps

Network protocol
features

Support TCP/UDP/PPP/ PING/NITZ/QMI protocol
Support PAP (Password Authentication Protocol) and CHAP (Challenge
Handshake Authentication Protocol)

Short  Message ) Te>.(t and PI?U modes
Service (SMS) ® Point-to-point MO and MT
® Short message storage: stored in the module by default
USIM card g Support USIM/SIM card: 1.8V and 3V
interface
® Support 2 digital audio interfaces: PCM interface and I12S interface
audio iured ® \WCDMA: AMR/AMR-WB
® |LTE: AMR/AMR-WB
® 5G NR: AMR/AMR-WB
® For audio use, external codec chip is required
® Support 8-bit A-law, u-law and 16-bit linear coding formats
PCM interface ® Support long frame mode and short frame mode
® Support master and slave modes, but it can only be used as master mode
in long frames
® Compatible with USB3.1 gen2 feature (only supporting slave mode), max.
data transmission rate 10.0Gbps
. ® Used for AT command, data transmission, GNSS NMEA output, software
USB interface ,
debugging and upgrade
® USB driver: Support Windows7, Windows 8/8.1, Windows10, Linux 2.6 or

higher versions, Android2.3/4.0/4.2/4.4/5.0/5.1/6.0/7.0/8.0/9.0/10.0

MeiG Smart Technology Co., Ltd
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Main serial port:

® Used for AT command and data transmission
® The maximum baud rate is 460800bps, and the default is 115200bps
Serial port ® Support RTS and CTS hardware flow control
Debug serial port:
® Used for Linux control, log output
® The baud rate is 115200bps
Wireless
connection ® Support low power UART Bluetooth interface
interface
RGMII interface ® Support 10/100/1000Mbps Ethernet connection
SD card interface  ®  Compliant with SD3.0protocol
® Qualcomm Gen8C-Lite
CNSSfeatures o potocol: NMEA 0183
RX-diversity ® Support 5G NR/LTE/WCDMA diversity
® Compliant with 3GPP TS 27.007 and 27.005, newly add MeiG AT
AT command
command
Network indication ® NET_STATUS and NET_MODE these two pins indicate network status
® 5G antenna interface ANT_5G_TRX0 ANT_5G_TRX1

Antenna interface

ANT_5G_DIV0O, ANT_5G_DIV1
4G antenna interface ANT_4G_TRX, ANT_4G_DIV
MIMO antenna interface ANT_PRX_MIMO, ANT_DRX_MIMO
GNSS antenna interface ANT_GNSS

Physical Size: 44mm*41mm*2.8mm

properties Weight: <10g

Temperature Normal working temperature: -30°C~+75°C
range Extended working temperature: -40°C~+85°C

Storage temperature: -45°C~+90°C

Software upgrade

USB interface

RoHS

All parts are fully compliant with EU RoHS standard

Ambient humidity

5%~95%

ESD (backplane
testing is required)

VBAT, GND: air discharge +10KV, contact discharge +5KV
Other interfaces: air discharge +1KV, contact discharge +0.5KV

Interface

LGA 392-Pin interface

LGA
interface

functional

Power interface

USB2.0 High-Speed interface/SS USB3.1 Gen2 interface
UART interface

USIM/SIM card interface (support 3V and 1.8V)
PCM interface

Hardware reset interface

Indicator interface

Sleep control interface

Flight mode control interface

ADC interface

12C interface

I12S interface

RGMII interface

MeiG Smart Technology Co., Ltd
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SD card interface
PCle interface
BT_UART interface
USB_BOOT interface

2.3 Functional Block Diagram

The following is a block diagram of 5G SRM815, which elaborates its main functional parts.

Power management
Baseband chip
DDR+NAND memory
RF part

Peripheral interface

11 11 11

PCIe USB3 X GPTIO LED W _Disable

Figure 1 Functional Block Diagram

2.4 Evaluation Board

To help test and use 5G SRM815 module, MeiG Smart Technology Co., Ltd provides a set of evaluation
board. Evaluation board tools include USB data cable, antenna and other peripherals.

For details on how to use the evaluation board, please refer to the 5G_EVB User Manual.
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3 Application Interface

3.1 Basic Description

5G SRM815 adopts LGA interface with a total of 392 Pins and provides the following functional interfaces:

Power interface
USIM/SIM interface

USB interface

UART interface

PCM interface

12C interface

I2S interface

SPl interface

PCle interface

Hardware reset interface
Status indication interface
Sleep control interface
Flight mode control interface
ADC interface

RGMII interface

SD card interface
BT_UART interface
USB_BOOT interface
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3.2 Definition of LGA Card Pin

GND

RESERVED

GND

aND

RESERVED

GND

GND

MDM_GPIO76

RESERVED.

RESERVED

GND

VBAT_RF

VBAT_RF

VBAT_BB.

VBAT_BB.

ADCO

USIMI_RST

UsIMI_cLx

USIM2_vDD

USIM2_CLK

125_SCK

125_Ws

RESERVED

RESERVED

GND
SDR_GRFCO
GND
HST_LAA_RX
GND
SPI1_MOSI
GND
spi1_Cs
GND
SPI1_CIK
GND
SPI1_MISO
GND
WLAN_PWR_EN1
RESERVED.
WLAN_PWR_EN2
RESERVED.
WLAN_EN
GND
SLEEP_CLK.
GND.
GND
VBAT_RF
GND
VBAT_RF
GND
VBAT_BB
STATUS
RESERVED
NET_MODE
PON_1
NET_STATUS
UsiM1_vDD
QCA6391_CLK
USIM1_DATA
UsIM1_DET
USIM2_DATA
USIM2_DET
UsIM2_RST
125_DOUT
125DIN
UARTL_DTR
RESERVED.
UART1_DCD
RESERVED
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Figure 2 Serial Number of Module Pins

ano

BT_UART_RXD.

c:HEEEERERE

W_GRFC_15

W_GRFC_14

W_DISABLE

apcy

DBG_RXD

DBG_TXD

SLEEP_INT.

RESERVED.

GND

DR_SYNC

UsB_BoOT

12€1_SDA

EXT_RESET

UARTL_RTS

UARTL_CTS.

VREG_L6_1P8

VBAT_RF1

VBAT_RF1

SPI2_MISO

SPI2_CLK

WAKEUP_IN

RESERVED

RESERVED.

USB_SS_TX_M

USB_SS_RX_M

USB_Hs_DP

RESERVED

12c1scL

PCM_IN

PCM_SYNC

UARTLTXD

COEX_UART_RXD

VBAT_RF1

VBAT_RF1

SpI2_MosI

SPI2_Cs.

UARTL_RI

RESERVED

RESERVED.

USB_SS_TX_P.

USB_SS_RX_P

UsB_Hs_DM

UsB_VBUS.

125 MK

PCM_DO.

POM_CIK

UARTL_RXD

COEX_UART_TXD

BT_EN
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3.3 Pin Description

The following table shows the definition of each pin of 5G SRM815 module.

Table 3 10 Parameter Definition

Type Description

Al Analog input signal

AO Analog output signal

DI Input signal

DO Output signal

10 Input and output two-way signal
oD Open-drain output signal

Pl Power input

PO Power output

Table 4 Pin Description

Power Supply

Pin Name

VBAT_BB

VBAT_RF

VBAT_RF1

VREG_L6_1P8

GND

Pin Number 1/O Description DC Features

Vmax=4.3V
235,236,238 Pl Module baseband -\ L4 5,
power supply

Vnorm=3.8V
229, 230, Module RF Power " 2X=43V
232 233 Pl SUDD Vmin=3.3V
’ PPl Vnorm=3.8V
107, 109, Module RF Power " 2x=43V
110. 112 Pl SUDD Vmin=3.3V
’ PPl Vnorm=3.8V
Module output Vnorm=1.8V
P
66 © 1.8V lomax50mA
12,18,
26, 33,
42,84,
90, 96,
113, 115, - Ground -
116, 118,
119,
122-129,
131-134,

Remarks

The power supply
must be able to
provide the current
up to 1A.

The power supply
must be able to
provide the current
up to 2A.

The power supply
must be able to
provide the current
up to 2A.

It can provide pull-
up for external
GPIO

MeiG Smart Technology Co., Ltd
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136, 137,
140-147,
149, 151,
152,
154-156,
158, 160,
161, 163,
164,
167-170,
172,173,
176-179,
181, 182,
185, 187,
188, 190,
191,
194-197,
200, 202,
203, 205,
206, 209,
211, 212,
214, 215,
224,
226-228,
231, 234,
299-392

Start/Shut Down

Pin Name Pin Number

RESET N 8

PWRKEY 7

PON_1 242

CBL_PWR_N 280

Module Status Indication

Pin Name Pin Number

STATUS 237

/10

DI

DI

DI

DI

/10

oD

Description DC Features

Reset module

Module
starting/shutdown

Long pull-up to
start the modu