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IMPORTANT NOTICE

COPYRIGHT NOTICE

Copyright © MeiG Smart Technology Co., Ltd. All rights reserved.

All contents of this manual are exclusively owned by MeiG Smart Technology Co., Ltd (MeiG Smart for
short), which is under the protection of Chineselawsandcopyrightlaws in international conventions.
Anyone shall not copy, spread, distribute, modify or use in other ways with its contents without the
written authorization of MeiG Smart. Those who violated will be investigated by corresponding legal
liability in accordance with the law.

NO GUARANTEE

MeiG Smart makes no representation or warranty, either express or implied, for any content in this
document, and will not be liable for any specific merchantability and applicable or any indirect,particular
and collateral damage.

CONFIDENTIALITY

All information contained here (including any attachments) is confidential. The recipient acknowledges
the confidentiality of this document, and except for the specific purpose, this document shall not be
disclosed to any third party.

DISCLAIMER

MeiG Smart will not take any responsibility for any property and health damage caused by the abnormal
operation of customers. Please develop the product according to the technical specification and
designing reference guide which defined in the product manual. MeiG Smart have the right to modify the
document according to technical requirement with no announcement to the customer.
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1 Introduction

This document defines the SLM336Q module and the air interface and hardware interface between
module and customer application.

This document can help customers quickly understand SLM336Q module interface specification
electrical characteristics mechanical specifications and related product information. With the help of this
document, combined with our application manual and user instructions, customers can quickly apply
SLM336Q module to wireless applications.

SLM336Q is a wide band wireless terminal product applicable to FDD-LTE multiple frequency
bands.

Supported access rates supported by SLM336Q

® FDD-LTE:10Mbps/5Mbps;

Except wireless data access, SLM336Q can be widely used in M2M field, such as OTT, CPE, router,

data card, tablet computer, security and industrial PDA.

SL336Q Hardware Design Manual 5/62
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1.1 Safety Instruction

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

Driving safety first! When you drive, do not use the handheld mobile terminal
device unless it has hands-free function. Please stop and call again!

Please turn off the mobile terminal before boarding. The wireless function of the
mobile terminal shall not be turned on the aircraft to prevent interference with the
aircraft communication system. Ignoring this prompt may lead to flight safety and
even violate the law.

In hospitals or health care places, pay attention to whether there are restrictions
on the use of mobile terminal equipment. RF interference will lead to abnormal
operation of medical equipment, so it may be necessary to turn off the mobile
terminal equipment.

The mobile terminal device cannot be effectively connected under any
circumstances. Where there is no phone charge or SIM is invalid in the mobile
device. When you encounter the above situations in an emergency, please
remember to make an emergency call and ensure that your device is turned on
and in an area with sufficient signal strength.

Your mobile terminal device receives and transmits radio frequency signals when
it is turned on. Radio frequency interference may occur when near televisions,
radios, computers or other electronic equipment.

Keep your mobile device away from flammable gases. When you are close to gas
stations, oil depots, chemical plants or explosive workplaces, please turn off the
mobile terminal equipment. Operating electronic equipment in any place with
potential explosion hazard has potential safety hazards.

G 0 BHBEAEE
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1.2 Documentation Purposes

This article elaborates the basic functions, main features, hardware interface and its use method,
structural characteristics, power consumption index and electrical characteristics of SLM336Q wireless
module in detail, and guides users to apply SLM336Q module to various application terminals.

1.3 Content

This document is divided into the following parts:

® Chapter 1, mainly introduces security instructions, document purpose, revision history, etc.
® Chapter 2 describes the basic functions and main features of THE SLM336Q wireless
module.

® Chapter 3 describes in detail the functional features and usage of each SLM336Q
hardware interface

® Chapter 4, antenna interface related content and matters needing attention;

Chapter 5, electrical characteristics of SLM336Q are described in detail;

Chapter 6, the structural features and considerations of SLM336Q are described in detail;
Chapter 7 describes in detail the storage and production considerations for SLM336Q;
Chapter 8, Appendix A Reference documents and term abbreviations;
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2 Product Overview

2.1 Basic Description

SLM336Q is a wireless communication module that supports FDD-LTE, and can provide voice
(PCM) and analog voice SMS for customers.

Table 1 SLM336Q module support frequency band

Internet SLM336Q

FDD-LTE B2/B4/B5/B12/B13/B14/B66/B71

SLM336Q adopts an advanced highly integrated design scheme with RF and baseband onto PCB to
realize radio transmission, receiving, baseband signal and audio signal processing. It is a single-sided
layout, module size: 23.6*19.9* 2.45 mm, which can be widely used in M2M such as OTT,CPE, routers,
data CARDS, data card, tablet, security and industrial-grade PDA, etc.

2.2 Main Performance

The following table shows the performance of the SLM336Q module.

Table 2 Lists the main features of the module

Parameters Explain
® VBAT Suppl It : 3.5V~4.2V
Power supply . upply voltage range
® Typical supply voltage: 3.8V
Transmitted power ® Class 3 (23dBmz2dB) for FDD-LTE bands
® The maximum support CAT1
® Support 1.4 ~ 20 MHZ radio frequency bandwidth
LTE ch t
character ® FDD: The maximum UL rate is 5Mbps, and the maximum

DL rate is 10Mbps
TCPIP/UDP/HTTP(S)MQTT/FTP/SSL/OneNet

Text and PDU mode

point-to-point MO and MT

Short message storage

Cell broadcast

Support USIM/SIM: 1.8V & 3V

For audio use, external CODEC chip is needed

Support USB2.0(Support slave mode), the maximum data
transmission rate is 480 Mbps

Network protocol characteristics

Short message service (SMS)

USIM port
PCM port (12S)

USB port

SL336Q Hardware Design Manual 81762
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® Tothe AT command, data transmission, software
debugging and software upgrades

® USB driver: Support Windows7, Windows 8/8.1,
Windows10

MAIN_UART/ UART2:

® To AT commands and data transmission

® Baud rate is default 115200bps

® MAIN_UART support RTS and CTS hardware fluid control,

Serial port UART2 dose not support RTS and CTS hardware fluid

control
DBGU:

® For debugging, log output

® Baud rate is default115200bps

® Comply with 3GPP TS 27.007, 27.005, and has a new
MeiG AT command

NET_STATUS pin indicate the state of the network
Main antenna interface (ANT_MAIN)

GPS antenna interface

50 w characteristic impedance

Size: 23.6%19.9%2.45mm

Normal operating temperature: -35C ~+75C
Extended operating temperature: -40°C ~+85C
Storage temperature:-40°C ~+90°C

USB port

All devices comply fully with EU RoHS standards
126Pin ,LGA port

power port

USB2.0 High-Speed port

UART port

USIM/SIM port (support 3V. 1.8V, USIM2 is compatible
with UART2)

PCM interface(I2S)

Hardware reset interface

Pilot light interface

Flight mode control interface

ADC port

12C port

SPI port (SPI is compatible with DEBUG_UART)
USB_BOOT port

AT order

Network indicator
Antenna port
Physical property
Temperature Range
Software upgrading

RoHS
Port

LCC functional interface

2.3 Functional Block Diagram

The following is the block diagram of SLM336Q, illustrating its main functions.
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PMU

BBU

Internal memory
The RF part
Peripheral interface

! 1

ANT_MAIN ANT_GNSS
(LTE Band z/4/5/1iz/13/ 14/66/71) |

GNSS

[ VBAT R | RF Front-ends (IC:AG3352B, Crystal
32.768kHz and /‘m
ﬁ 26MHz)
MMPA
[ VRATRE, (QPA8675)
VBAT_BB
: Base Band
PWRKEY 1
- (IC:QCX216,RF
Transceiver,Crystal 26MHz)

[ 1

Digital Interface

111111

(U)SIM} [ usB } {UARTSJ [ SPI } PCM STATUS] GPIOs

FIG. 1 Functional block diagram
2.4 Evaluation Board

For testing and use of SLM336Q, MeiG provides a set of evaluation board, including USB cables,
antennas, and other peripherals.

Please refer to the “SLM336Q_USB_ZB User Manual” for the usage of the evaluation board.
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3 Application Interface

3.1 Basic Description

SLM336Q adopts 126 pin LGA, providing the following functional interfaces:

Power supply

USB2.0 High-Speed interface (Only slave mode is supported)
UART port

USIM/SIM port (support 3V, 1.8V, support 3V. 1.8V, USIM2 is compatible with UART2)
PCM interface(12S)

Hardware reset interface

Pilot light interface

Flight mode control interface

ADC port

12C port

SPI port (SPI is compatible with DEBUG_UART)
USB_BOOT port
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3.2 LCC Card Pin Definition
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FIG. 2 Pin diagram of module sequence number

3.3 PIN Description
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The following table shows the definition of each pin in the SLM336Q module.

Table 3 10 parameter definitions

Type Description
10 Input/Output
DI Digital input signal.
DO Digital output signal.
oD Open drain output signal.
Al Analog input
BOT Bidirectional open drain output signal
Pl Power input
PO Power output
G GND
Table 4 Pin description
A0 Pin Name 110 Electrical level Description Remark
Number
Used as an
indication to
enter PSM
mode by
default;Can
VOLnom=0V Enter PSM be used to
1 PSM_IND DO VOHnom=1.8V mode indication | pull this pin
high from the
outside to
make the
module exit
PSM mode.
General ADC
o ADC2 Al interface _
Voltage range:
0.1V~1.2V
SL336Q Hardware Design Manual 13 /62
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Leave empty if
not used

3 GND G GND

PCM clock
VILnom=0V signal
VIHhom=1.8V Leave empty if
not used

4 PCM_CLK DI

PCM frame
signal
synchronization
Leave empty if
not used

VILnhom=0V

5 PCM_SYNC DI VIHnom=1.8V

PCM data input
VILhom=0V signal
VIHhom=1.8V Leave empty if
not used

6 PCM_DIN DI

PCM data output
VOLnom=0V signal
VOHnom=1.8V Leave empty if
not used

7 PCM_DOUT DO

USB Insertion
signal

Leave empty if
not used

8 USB_VBUS Al Vnorm=5.0V

USB Differential
data (+)

Leave empty if
not used

9 USB_DP AlO

USB Differential
data (-)

Leave empty if
not used

10 USB_DM AIO

11 GND G GND

GPS antenna
12 GPS_ANT AlO interface

SL336Q Hardware Design Manual 14 / 62
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13 GND G GND
14 GPS_EN AlIO GPS Enable
Power on/off
VILhom=0V .
15 PWRKEY DI VIHnom=VBAT Active at low
level
16 RESERVED RESERVED
Module reset
VILhom=0V .
17 RESET_N ]| VIHnom= VBAT Active at low
level
Flight mode
VILhom=0V control
18 W_DISABLE# DI VIHnom=1.8V | Leave empty if
not used
Application
_ processor sleep
19 AP_READY DI ViLnom=0V state detection
VIHhom=1.8V .
Leave empty if
not used
VOLnom=0V Running status
20 STATUS DO VOHnom=1.8V indication
Leave empty if
not used
Network status
VOLnom=0V indication
21 NET_STATUS DO VOHnom=1.8V Leave empty if
not used
This pin is
compatible
VILnom=0V g;'(g UART with PIN88. If
22 DBG_RXD ]| _ . this pin is
VIHhom=1.8V Leave empty if
not used used, please
’ leave PIN88
vacant
This pin is
compatible
23 DBG TXD DO VOLnom=0V EES:QS;J?D with PIN26. If
- VOHnom=1.8V this pin is
not used
used, please
leave PIN26
SL336Q Hardware Design Manual 15/ 62




MEIG =118

SL336Q Hardware Design Manual

vacant
General ADC
interface
Voltage range:
24 ADC1 Al 0.1V~1 2V
Leave empty if
not used
SPI chip
VOLnom=0V selection
25 SPI_CS DO VOHnom=1.8V Leave empty if
not used
This pin is
compatible
SPI CLK with PIN23. If
26 SPI_CLK DO xghr:;rr‘;‘:a\_’sv Leave empty if | this pin is
not used used, please
leave PIN23
vacant
UART2 has
been used by
internal GPS.
UART2 and
UART2 TX
VOLnom=0V . GPS are
27 UART2_TXD DO VOHnom=1.8V Leave empty if compatible
not used .
functions and
cannot be
used at the
same time.
UART2 has
been used by
internal GPS.
UART2 and
GPS are
compatible
functions and
VILnom=0V UART2 RX _ cannot be
28 UART2_RXD Dl VIHnom=1.8V Leave empty if used at the
' not used same
time.This pin
is compatible
with PIN86. If
this pin is
used, please
leave PIN86
vacant
Digital level,
1.8V output,
29 VO_LDO1833I0 PO 1.8V 200mA load
capacity
Leave empty if
not used
SL336Q Hardware Design Manual 16 /62
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The main serial
_ data terminal is
30 MAIN_DTR DI ViLnom=0V ready
VIHhom=1.8V .
Leave empty if
not used
31 GND G GND
Vmax=4.2
32 VBAT BB PI Vmin=3.5V Mo?;’;‘:e BB
Vnorm=3.8V P
Vmax=4.2
33 VBAT_BB Pl Vmin=3.5V Moc\),s::e BB
Vnorm=3.8V P
Main UART RX
VILhom=0V .
34 MAIN_RXD DI VIHnom=1.8V Leave empty if
not used
Main UART TX
VOLnom=0V ;
35 MAIN_TXD DO VOHnom=1.8V Leave empty if
not used
Main UART
VoL oV clear send
nom=
36 MAIN_CTS DO VOHnom=1.8V Leave empty if
not used
Main UART
_ Request to send
37 MAIN_RTS DI ViLnom=0V data
VIHhom=1.8V .
Leave empty if
not used
Main UART
_ output carrier
38 MAIN_DCD DO VOLnom=0V detection
VOHnom=1.8V )
Leave empty if
not used
Main serial port
_ output ringing
VILhom=0V
39 MAIN_RI DI VIHnom=1.8V prompt _
Leave empty if
not used
2.2K pull-up
_ I2C serial clock | is used inside
40 12C_SCL oD VOLnom=0v Leave empty if | the module to
VOHnom=1.8V
not used 1.8V

SL336Q Hardware Design Manual
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41

12C_SDA

oD

VOLnom=0V
VOHnom=1.8V

I2C serial data
Leave empty if
not used

42

USIM1_DET

DI

VILhom=0V
VIHhom=1.8V

(U)SIM1 Hot
swap detection
signal

the software
turns off the
detection
function by
default

Leave empty if
not used

43

USIM_VDD

PO

1.8V/3.0V

(U)SIM1 Power

44

USIM1_RST

DO

1.8V/3.0V

(U)SIM1 reset
signal

45

USIM1_DATA

DIO

1.8V/3.0V

(U)SIM1 data
signal

46

USIM1_CLK

DO

1.8V/3.0V

(U)SIM1 clock
signa

47

GND

GND

48

GND

GND

49

RESERVED

RESERVED

50

GND

GND

SL336Q Hardware Design Manual
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51 RESERVED RESERVED
Vmax=4.2

52 VBAT_RF PI Vmin=3.5V Mo‘\’,‘a;‘r'e RF
Vnorm=3.8V P
Vmax=4.2

53 VBAT RF Pl Vmin=3.5V Mo‘isgle RF
Vnorm=3.8V P

54 GND G GND

55 GND G GND

56 RESERVED RESERVED

57 RESERVED RESERVED

58 GND G GND

59 GND G GND

60 ANT_MAIN AIO Main antenna

interface
61 GND G GND
62 GND G GND

SL336Q Hardware Design Manual
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63

PCM_MCLK

DI

PCM master
clock

Leave empty if
not used

64

SPI_DOUT

DO

VOLnom=0V
VOHnom=1.8V

SPI Main mode
output

Leave empty if
not used

65

RESERVED

RESERVED

66

RESERVED

RESERVED

67~74

GND

GND

75

USB_BOOT

DI

VILhom=0V
VIHhom=1.8V

Emergency
download mode
control

Do not pull
up before
starting the
module.

76

GRFC1

DO

VOLnom=0V
VOHnom=1.8V

Universal radio
frequency
control 1
Leave empty if
not used

77

GRFC2

DO

VOLnom=0V
VOHnom=1.8V

Universal radio
frequency
control 2
Leave empty if
not used

78

RESERVED

RESERVED

79~82

GND

GND

83

USIM2_DET*

DI

VILnhom=0V
VIHhom=1.8V

(U)SIM2Hot
swap detection
signal

the software
turns off the
detection
function by
default

Leave empty if
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not used
84 USIM2_CLK DO 1.8V/3.0V (U)SIM2 clock
_ signal
85 USIM2_RST DO 1.8V/3.0V (U)SIM2 reset
signal
This pin is
compatible
with PIN28. If
86 USIM2_DATA DIO 1.8V/3.0V (U)SIM2 data this pin is
signal
used, please
leave PIN28
vacant
87 USIM_VDD PO 1.8V/3.0V (U)SIM2 Power
This pin is
compatible
SPI Main mode | with PIN22. If
VILnom=0V input this pin is
88 SPLDIN DI VIHhom=1.8V Leave empty if used, please
not used leave PIN22
vacant
89~91 GND G GND
92~95 RESERVED RESERVED
_ Pull external
96 PSM_EINT DI x:h';%”%‘:ﬂvsv Pii'v' Interrupt | 1 9h level to
' P exit PSM
97~99 RESERVED RESERVED
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;O(M 0 | eND G GND
;503~1 2 RESERVED RESERVED
Remark:

1. * means that the function is under development;
2. The above interface functions are not supported at the same time, some pins are multiplexed

functions, please pay attention when selecting.
3. SLM336Q pin multiplexing is presented in the document “SLM336Q_GPIO Function Multiplexing”

3.4 Power

Table 5 Description of SLM336Q module power interface

Pin Name 110 Pin Description
VBAT BB P 32,33 g/lgdule BB power supply, 3.5~4.2V, typical value
VBAT_RF = 52. 53 gﬂgdule RF power supply, 3.5~4.2V, typical value
VO_LD0183310 PO 29 Voltage output, 1.8V, 200mAloading capacity
3,11,13,31,47,4
8,50,54,55,58,5
GND G 9,61,62,67~74,7 | GND
9~82,89~91,100
~102

3.4.1 Power Supply

SLM336Q is supplied power through VBAT pin. The power design recommendation is shown in
Figure 3
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VBAT
. . VBAT_RF
VBAT BB
' cs c6 | €71 C8
4 DI c1, C3 c4 L
TVS 100uF | 100nF 33p1w 10pF 100uF 100nFJ33pF J 10pF
4 Module

FIG. 3 Module power supply circuit

Remarks: The VBAT power supply needs star-shaped wiring to VBAT_BB and VBAT _RF, and the
width of VBAT_RF wiring should be no less than 2.5mm. VBAT in subsequent documents includes
VBAT_BB and VBAT_REF.

3.4.2 Reduce Voltage Drop

SLM336Q power supply range of 3.5 V ~ 4.2 V. During data transmission or calls, instantaneous
high-power transmission will form a current peak value of up to 2A, which will cause large ripples in
VBAT. The module will reboot or shut down. In order to ensure normal operation, the power supply must
have sufficient power supply capacity, and the input voltage should not be lower than 3.5V.

VBAT T Ripple

Min3.8V ———— - = - ¥ oA e e e e

FIG. 4 Burst transmission power requirements

To reduce voltage drop, a 100uF filter capacitor with low ESR is required. MLCC has the best ESR.
It is recommended to add 3 ceramic capacitors (100nF, 33pF, 10pF) to VBAT_BB and VBAT_RF pins,
and the capacitors should be placed close to VBAT pins. At the same time, in order to ensure better
power supply performance, a TVS tube is added near the input end of the module VBAT to improve the
module's electrostatic bearing capacity. When the external power supply is connected to the module,
VBAT_BB and VBAT_RF need to adopt star wiring. VBAT_BB wire width shall not be less than 2mm,
and VBAT_RF wire width shall not be less than 2.5mm. In principle, the longer the line in VBAT, the
wider the line.
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3.4.3 Power Supply Reference Circuit

The design of the module power supply is very important, because the performance of the module
depends largely on the power supply. The SLM336Q must select a power source that provides at least
2A current capability. If the voltage difference between the input voltage and the module supply voltage
is not very large, it is recommended to choose LDO as the supply. If there is a large voltage difference
between the input and output voltages, DCDC is recommended as the power supply for the module.

The figure below is the reference design of + 5V power supply circuit. The LDO of Micrel company is
used in the design, and the model is MIC29302WU. The load current is 3A and the output voltage is
3.9V.

Note: that MIC29302WU has the requirement of minimum load current = 10mA:

MIC29302WU
DC_IN
> IN
2 VIN
out |4 C o
1K g -
[m]
470 F 100 F = ? £ 3008
u
n 1 3 5 f— f—
= = c3 c4
470uF 100nF

VIN_EN
47K

FIG. 5 Reference design for power supply input

3.4.4 VDD_EXT Voltage Output

When SLM336Q normally boot, the voltage of output Pin29 is 1.8v as well as current load is 200mA.
This output voltage can be used as an external pull-up source, such as a level reference, and the Pin
status can be detected whether the module power on or not.

Table 6 Description of SLM336Q module 1.8V voltage output interface

Pin Name /10 Pin Description

VO_LDO183310(VD

D_1V8) PO 29 1.8V voltage output

3.5 Switch Machine

3.5.1 PWRKEY Pin boot

Table 7 Description of SLM336Q module 1.8V voltage output interface
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Pin Name 110 Pin Description

PWRKEY DI 15 power on/off

When SLM336Q stays at shutdown mode, the module can be waked up through pulling down the
PWRKEY for at least 2s. It is recommended to use an open set drive circuit to control PWRKEY pins.

The reference circuit shows following:

PWRKEY

=2s l
JL > H)
Turn on pulse 4.7K ~—
VAV
47K

FIG. 6 Open set drive reference boot circuit

Another way to control the PWRKEY pin is through a switch button. A TVS is placed near the button
for ESD protection. The reference circuit shows below:

S1
e PWRKEY

T
i

Close to S1

>

FIG. 7 Button startup reference circuit

The boot sequence is shown in the figure below:

SL336Q Hardware Design Manual 25/62



MEIG il
=<io SL336Q Hardware Design Manual

VBAT

PWERKEY |

RESET N

Vm=1. 6V

3oms |
VO_1D0183310° 7

FIG.1 Power-on sequence diagram

Remarks:

Before pulling down PWRKEY pin, VBAT voltage should be stable indeed. It is recommended that
the time interval between powering up VBAT and pulling down PWRKEY pins should be no less than
30ms.

If the module needs to be powered on and started automatically, PWRKEY pin can be directly
pointed to the ground. The resistance value to earth should not exceed 1k at most. It is recommended to
use OR. This way the module is shut down, only direct power off.

3.5.2 Shutdown

Table 8 Description of two shutdown modes of the module:

Shutdown method Shutdown step Applicable scene

At this point, the module did not
When VBAT voltage is too low or | carry out the normal shutdown

Low voltage shutdown power is lost, the module will shut | process, did not follow the
down process of logout from the base
station

Pull down PWRKEY (greater than 3.

Hardware shutdown
s) and release

Normal_shutdown

Remarks:

1. When the module is working normally, do not immediately cut off the power supply of the module
to avoid damaging the Flash data inside the module. It is strongly recommended to close the module
through the AT command before disconnecting the power.

2. When using the AT command to shut down, make sure that PWRKEY is in a high level state,
otherwise, the module will start up again automatically after the shutdown is completed

SL336Q Hardware Design Manual 26 /62



MEIG il
=<io SL336Q Hardware Design Manual

3.6 Reset

There are two SLM336Q reset modes: hardware reset and AT command reset.
3.6.1 Hardware Reset

When the module is working, lower the RESET_N pin by at least 150ms to reset the module.
RESET _N signal is sensitive to interference, so it suggests that the routing on the module interface
board should be as short as possible and should be processed in package.

The reference circuit is similar to the PWRKEY control circuit, and the customer can control the
RESET_N pin using an open set drive circuit or a button.

RESET N

»
»

L

47K
L

Reset pulse

47K

Figure 9. RESET N reset the open set reference circuit

S2
N N RESET N

o >

— |
— TVS 1

Close:o S2

/

Figure 10 RESET_N reset button reference circuit

The reset sequence diagram is as follows:
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VBAT %

RESET N /

Vis0.3V =5
VO 1LD0O183310 é /

V=1 2V

Figure 11 RESET N reset sequence diagram

3.6.2 AT Command Reset

Through SLM336Q UART or USB AT port, enter AT+TRB command, make SLM336Q reset and
restart.

3.7 USIM/SIM Port
SLM336Q supports 1.8V and 3.0V USIM/SIM CARDS.

Table9 USIM/SIM interface description

Pin Name 110 Pin Pin Description

USIM_VDD 43/87 PO (U)SIM1 Power

USIM1_DATA 45 DIO (U)SIM1 data signal

USIM1_CLK 46 DO (U)SIM1 clock signal

USIM1_RST 44 DO (U)SIM1 reset signal

USIM1_DET 42 DI (U)SIM1 Hot swap detection signal
USIM2_DATA 86 DIO (U)SIM2 data signal

USIM2_CLK 84 DO (U)SIM2 clock signal

USIM2_RST 85 DO (U)SIM2 reset signal
USIM2_DET* 83* DI (U)SIM2 Hot swap detection signal

SLM336Q supports USIM/SIM card hot-plugging function through USIM_DET pin and supports low
level detection. After USIM/SIM card is inserted in the figure, USIM_DET pin is at low level. When
USIM_DET pin is at high level, no card is detected.

The USIM/SIM card hot swap function can be configured by the “AT+SIMHOTSWAP" command.
The instructions of the AT command are shown in the following table:

Table 10 Description of USIM/SIM card hot-plug function setting
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USIM/SIM card hot swap
detection

AT Command Function Description

By default, the USIM/SIM card hot-plug
detection function is on, and the module
detects whether the SIM card is inserted
through the USIM_DET pin status

The USIM/SIM card hot-plug detection
function is turned off. The USIM/SIM card
AT+SIMHOTSWAP=0 | close will be read by the module when the
machine is turned on. The USIM_DET
status will not be detected

AT+SIMHOTSWAP=1 | open

When the USIM_DET is low level, the module will execute the USIM/SIM card initializer when it
detects the SIM card insertion. After reading the USIM/SIM card information, the module will register the
network. When USIM_DET is high power, the module determines that the USIM/SIM card is pulled out
and the USIM/SIM card will not be read. USIM_DET defaults to a low trigger level, which can be set
using the AT command.

Table 11 Description of SLM336Q module 1.8V voltage output interface

AT Command Function Description
AT+GTSET=1 High level detection
AT+GTSET=0 Default, low level detection

The circuit design shows in the follow figure, with USIM/SIM card hot swap function.

VO LDOI183310 USIM1_VDD

o

s 7GND | J_ USIM CARD CONNECTOR
100nF
USIMI VDD T -~ -
USIM1 RST 2R
Module  [USIMI CIK — RST VPPl —
octe = — CLK 10
USIM1 DET 2R
USIMI_DATA —
22R 33pp | 33pF | 33PF| L

|
[ E GND
FIG. 12  Reference design drawing of the booth with hot-plug function

If you do not need USIM/SIM card hot-plug detection, keep the USIM1_DET pin dangling, log off the
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USIM/SIM interrupt detection pin. The reference circuit is as follows::

USIM1_VDD
ik
USIM1_GND | J— USIM CARD CONNECTOR
100nF

USIM1 VDD [

o Ve GND
USIM1 RST L RST VPP—

Module USIMI_CLK J— CLK 10

USIM1_DET 22R
USIM1 DATA —

22R 33pF | 33PF| 33PF I

|

FIG. 13 Reference design drawing of the booth without hot-plugging function

In the circuit design of USIM card interface, in order to ensure the good performance and reliability
of USIM card, the following design principles are recommended in the circuit design:

® [n USIM _DATA USIM_CLK and USIM_RST lines on a 22Q) resistance, used to suppress
the spurious EMI, enhance ESD protection, and convenient debugging;

® In order to improve the antistatic ability, TVS are added on USIM_VDD, USIM_DATA,
USIM_CLK and USIM_RST lines, ESD protection devices with parasitic capacitance no
more than 15Pf;

® 33pF capacitors in parallel on USIM_VDD, USIM_DATA, USIM_CLK and USIM_RST lines
are used to filter out interference. The peripheral devices of the USIM card shall be placed
as close as possible to the USIM booth;

® USIM booth is placed close to the module to ensure that the wiring length of USIM card
signal line does not exceed 100mm;

® SIM card signal lines are wired away from RF lines and VBAT power lines;

® In order to prevent USIM_CLK signals from crosstalk with USIM_DATA, the two wires
should not be too close together and an additional shielding should be added between the
two wires.

3.8 USB Interface

The SLM336Q provides a USB interface conforming to the USB 2.0 standard. This interface is used
for AT command interaction, data transfer, software debugging and version upgrading, etc.

3.8.1 USB Pin Description

The SLM336Q module provides a USB2.0 interface.
Table 12 DESCRIPTION of USB interface
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Pin Name 1/10 Pin Description
USB_VBUS Al 8 USB Insert the test
USB_DP AlIO 9 USB Differential data +
USB_DM AIO 10 USB Differential data -

3,11,13,31,47,48,50,54,55,58,59,61,62,67~74
GND G GND
,79~82,89~91,100~102

3.8.2 USB Reference Circuit

The SLM336Q module USB interface application reference circuit is shown in the figure below.

Module MCU
USB_DM i Rl R USB_DM
USB_DP R2 — USB_DP

USB_VBUS RS | R USB_VBUS
GND GND

Figure 14. Refer to the design of the USB interface

In order to meet the signal integrity requirement of USB data line, R1/R2/R3/R4 resistors must be
placed close to the module and between resistors close to each other. The branch connecting the test
point must be as short as possible.

In USB interface circuit design, to ensure USB performance, the following principles are
recommended in circuit design:

® The module USB_VBUS is not used to power the module, but to detect USB insertion and
unplugging;

® In order to reduce the USB high speed data transmission of signal interference, in
USB_DM USB_DP interface circuit and concatenated R1 and R2 can improve the accuracy
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of data transmission, 0 Q@ R1 and R2 are recommended;

® In order to improve the antistatic performance of USB interface, ESD protective devices are
recommended to be added to USB_DP and USB_DM interface circuits, and ESD devices
with junction capacitance less than 1pF are recommended. USB ESD protection device
should be placed as close as possible to USB interface;

® In order to ensure the USB work reliable, the design still need more consideration to the
protection of USB, such as the Layout of the protection of the USB, need to do to USB_DP
and USB_DM 90 © impedance control, strictly in accordance with the requirements of the
differential line, as far as possible away from the interference signals;

® Do not use USB cable under crystal oscillator, oscillator, magnetic device and RF signal. It
is recommended to use inner differential wiring and wrap the ground left, right, up and
down.

3.9 Serial Port

SLM336Q module has three serial ports: main serial port MAIN_UART, UARTZ2, DEBUG UART. The
main features of the main serial port MAIN_UART, UART2, DEBUG UART are described below.

® The main serial port supports 4800Bps, 9600bps, 19200Bps, 38400Bps, 57600bps,
115200Bps, 230400bps, 460800bps, 92160bps baud rate. The default baud rate is
115200bps for data transmission and AT command transmission.

® Debugging serial port support 115200bps baud rate, for r & D debugging use.

® UARTZ2 is used as an auxiliary serial data communication.

Table 13 Main serial port pin description

Pin Name 110 Pin Description

MAIN_RI DO 39 Main serial port output ringing prompt
MAIN _DCD DO 38 Main UART output carrier detection
MAIN _RTS DI 37 Main UART Request to send data
MAIN _CTS DO 36 Main UART clear send

MAIN _DTR DI 30 The main serial data terminal is ready
MAIN _TXD DO 35 Main UART TX

MAIN _RXD DI 34 Main UART RX
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Table 14 Description of UART2 port pin

Pin Name 1/10 PIN Description
UART2_TXD DO 27 UART2 TX
UART2_RXD DI 28 UART2 RX

Table 15 Description of debugging serial port pin

Pin Name 1/10 PIN Description
DBG_RXD DI 22 DBG_UART RX
DBG_TXD DO 23 DBG_UART TX

Table 16 Serial port logic level

Parameter Min value Max value Units
Vi -0.3 0.6 Y,
ViH 1.2 2.0 V
Vou 0 0.45 \%
Von 1.35 1.8 V

The serial port level of SLM336Q module is 1.8V. If the client host is 3.3V, the level converter needs
to be added in the serial port application. TXB0104PWR of Tl is recommended. The following picture is a
reference design:
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VO LDO183310 [ ’J L VCCA VCCB <1 VDD MCU
" OF GND 49413%}‘—‘—‘%
DCD <} A2 B2 <1 DCD MCU
CTS < A3 B3 <1 CTS_MCU
RTS < A B4 > RTS_MCU
DR < A5 B5 > DTR MCU
XD <} G B6 —— RXD MCU
RXD <« A7 B7 <1 TXD MCU
DSR <] A8 B8 <1 DSR MCU

FIG. 15 Level conversion chip reference circuit

Another level conversion circuit is shown in the figure below. The input and output circuit design of
the following dotted line section can refer to the solid line section, but pay attention to the connection
direction. At the same time, this level conversion circuit is not suitable for applications with baud rate
over 460Kbps.

4. 7K
VO_LDO183310 | VA%Y VO LDO183310

p—

o J—

T
4\/ \/\v—‘ ‘

10K
MCU/ARM Module
(// T\\\
/TXDI "L,,,\) RXD
/RXD ¢ <A - TXD
“ ok [ tob
< 4.7K
AAA——
- VO_LDO183310
VO_LDO183310
/RTS RTS
/CTS CTS
GPIO DTR
EINT = RIT
GP10O DCD
GND GND

FIG. 16 UART signal connection

Note: During design, it is recommended to reserve OR resistance and parallel capacitor positions on the
main serial port and debug serial port circuit, which can be added to the baseplate to prevent RF
interference.

3.10 Status Indication

The status indicator pin is mainly used to drive network status indicator light. SLM336Q module has
NET_STATUS and STATUS two network STATUS pins. The following two tables describe the pin
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definition and logic level changes in different network states.

Table 17 Description of network indicator pins

Pin Name 110 Pin Description
STATUS DO 20 Running status indication
NET_STATUS DO 21 Network status indication

Table 18 Network indicates the working status of pins

Pin Name Pin working state Indicated working state
High level Register LTE network status
NET_STATUS
Low level Else

The reference circuit is shown in the figure below:

V_BAT
R1
2.2K
D1 VY
R2
47K
NET_STATUS Q1

R3
47K

Figure 17 Network indication reference design drawing

NET_STATUS is used to indicate the working state of the module. The customer can connect this
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pin to the pull-up GPIO on the device tape. When the module is turned on normally, the default high
impedance state of NET_STATUS is.

3.11 Low Power Mode

3.11.1 Flight Mode

Table 19 W_DISABLE# pin descriptions:

Pin Name 1/10 Pin Description

W_DISABLE# | DI 18 Flight mode control

SLM336Q module supports two ways to enter flight mode:

Table20 Description of flight mode Settings

Hardware 1/O interface | W_DISABLE# for high or hovering (default is pull-up) is
button control normal mode, and low is flight mode

AT+CFUN=0-- go into airplane mode
2 AT command control
AT+CFUN=1-- go into normal mode

3.11.2 ULPS

Use AT instruction to put the module into ultra-low power mode (for power test)
3.12 ADC Mode

SLM336Q provides a two-way 12-bit analog-digital conversion interface, and the ADC voltage range is
0-1.2V.

Table 21  ADC pin description

Pin Name 1/10 Pin Description

ADCA1 Al 24 Analog to digital converter interface 1
ADC2 Al 2 Analog to digital converter interface 2
Remark:

1. In the case that VBAT is not powered, the ADC interface cannot directly connect any input
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voltage

2. Itis recommended that the ADC pin be input with voltage divider circuit.
3. It is suggested that ADC should be wrapped when wiring, which can improve the accuracy of

ADC voltage measurement.

3.13 USB_BOOT Interface

SLM336Q supports USB_BOQOT. The client can shorten USB_BOOT and VO_LDO183310 before
starting the module, and then the module will enter the forced download mode. In this mode, the module

can be upgraded via USB interface.

Table 22 USB_BOOT pin definition

Pin Name 1/0 Pin Description

USB_BOOT DI 75 Short connect USB_BOOT and VO_LDO183310
before starting the module, and then the module will

VO_LDO183310 PO 29 enter the forced download mode

3.14 PCM Interface

Table 23 PCM pin definition

Pin Name 1/0 Pin Description
PCM clock signal
PCM_CLK DI 4 _
- Leave empty if not used
PCM frame signal synchronization
PCM_SYNC DI 5
- Leave empty if not used
PCM data input signal
PCM_DIN DI 6 ,
Leave empty if not used
PCM data output signal
PCM_DOUT DO 7 .
Leave empty if not used
PCM_MCLK DI 63 PCM master clock
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Leave empty if not used

3.15 12C Interface

Table 24 12C pin definition

Pin Name 1/0 Pin Description

12C serial clock
12C_SCL oD 40

Leave empty if not used

12C serial data
12C_SDA oD 41

Leave empty if not used

3.16 SPI Port

SPI interface communicates with peripherals through synchronous duplex serial mode. The working
voltage is 1.8V. When the universal 4-wire SPI interface is used to connect to Nor Flash, it supports
basic operations such as reading, writing, erasing, etc., and needs to be erased and protected by itself. It
does not support the file system and can only be stored.

Table 25 SPI pin definition

Pin Name 1/0 Pin Description
SPI CLK
SPI_CLK DO 26 Leave empty if not used
SPI chip selection
SPI_CS DO 25 Leave empty if not used
SPI input
SPI_DIN DI 88 Leave empty if not used
SPI_DOUT DO 64 SPI output
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Leave empty if not used

3.17 Function Multiplexing Interface

Table 26 Pin definition of multiplexing function

Default
Pin Name Pin eta Mode 0 | Mode 1 Mode 2 Mode 3
mode
PSM_IND 1 AGPIO7 GPI027
PCM_CLK 4 1280 BCLK | GPIO29 | 12S0_BCLK 1280 BCL
K
PCM_SYNC |5 1280 LRCK | GPIO30 | 12S0_LRCK 12S0_LRC
K
PCM_DIN 6 12S0_DIN GPIO31 | 12S0_DIN 12S0_DIN
PCM DOUT |7 12S0_DOUT 1280 DOUT | 1252 MCLK | 12S0_DOU
T
W _DISABLE# |18 AGPIOWUO | GPIO20
AP_READY |19 AGPIOWU2 | GPIO22
STATUS 20 AGPIO6 GP1026
NET_STATUS | 21 AGPIO3 GPI023
DEBUG_RXD/ | 55/g8 GPIO14 GPIO14 | SPI1_MISO UARTO_R
SPI_DIN
- XD
DEBUG_TXD/S | 53105 | GPIO15 GPIO15 | SPI_SCLK UARTO_TX
PI_CLK 5
SPI CS 25 GPIO12 GPIO12 | SPI1_SSn0 | 12C0_SDA | UARTO_RT
N Sn
UART2 TXD 27 GPIO7 GPIO7/C 12S1_DOUT/ UART2_TX
- ounter3 | CAM_SPI_D D
UART2_RXD/U GPIO6/C | 12S1_DIN/C UART2 R
siM2 DATA | 28/%8 GPIOo8 ounter2 | AM_SPI_DA XD
- TAO
MAIN DTR 30 GPIO2 GPIO2/C UART1_DT
B ounter0 Rn
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MAIN_RXD 34 GPIO18 GPIO18 UART1_RX
D
MAIN_TXD 35 GPIO19 GPIO19 | UART1_TXD
MAIN_CTS 36 GPIO16 GPIO16 | UART1_RTS | 12C0_SDA UARTO_R
n XD
MAIN_RTS 37 GPIO17 GPIO17 | UART1_CTS | 12C0_SCL | UARTO_TX
n D
MAIN DCD 38 GPIO3 GPIO3/C | 12S1_MCLK/ | UART1_DC
B ounter1 CAM_MCLK Dn
MAIN_RI 39 AGPIO4 GPIO24
I2C_SCL 40 SWCLK1 SWCLK1 [2C0_SCL | UART2_DT
Rn
12C_SDA 41 SWDIO1 SWDIO1 | 12S2_MCLK | [2C0_SDA UART2_D
CDn
USIM1_RST 44 USIM_RSTn | USIM_RS
Tn
USIM1_DATA |45 USIM_IO USIM_IO
USIM1_CLK 46 USIM_CLK USIM_CL
K
PCM_MCLK 63 12S0_MCLK 12S0_MCLK | 12S0_MCLK
SPI_DOUT 64 GPIO13 GPIO13 | SPI1_MOSI I2C0_SCL | UARTO_CT
Sn
USB_BOOT 75 GPIOO GPIOO
SPI_DIN 76 FEM3' FEM3
USIM2_CLK 84 GPIO5 GPIO5 | 1281_LRCK/ | 12c1_scL
B CAM_CS
USIM2_RST 85 GPIO4 GPIO4 1251_BCLK/ | 12C1_SDA ONEW
CAM_SPI_C
Remarks: "*" means under development.
SLM336Q module design interface, there are two antenna, the antenna impedance 50Q.
Table 27 Definition of pin of antenna interface
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Pin Name Pin Number | Description 1/10 Remark
ANT_MAIN 60 main antenna port 10 50Q impedance
GPS_ANT 12 GPS antenna interface 10 50Q impedance

4.1 Antenna Interface

SLM336Q provides two antenna pins: ANT_MAIN and GPS_ANT to improve the product’s FDD-LTE
transceister performance. Recommend users to use with the module, RF connector match 50 Q
impedance of the antenna.

Remark:

In order to ensure the communication capability of all frequency bands, please connect all
antennas.lt is recommended that applications carefully select RF wiring. RF wiring needs to be selected
with minimal loss. RF wiring for RF loss requirements is recommended as follows:

® FDD-LTE<1.2dB;
® GNSS<1.0dB.

4.2 RF Reference Circuit

4.2.1 Antenna Connection Reference Design

The reference circuit for antenna connection of ANT_MAIN, GPS_ANT is shown in the figure
below. In order to obtain better RF performance, the following four points should be paid attention to
when designing schematic diagram and PCB layout:

1. Schematic design, near the module RF port reserved 1 type matching circuit, capacitor default
not attached;

2. Schematic design, redundant RF connectors between the RF port of the module and the antenna,
used for certification test, RF connectors are not attached after mass production and delivery;
(Reference: RF Connector C88P132-00001-H);

3. Schematic design, T type matching circuit is reserved near the antenna end, capacitor is not
affixed by default;

4. PCB layout, Module RF port to the antenna between lines as short as possible, and need to plate
factory for RF line do 50 Q impedance control.
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Module

\r Main antenna

ANT MAIN

RL OR 2
NC

—H

\T/ GNSS antenna
ANT_GNSS

R2 OR

[

—H
i

SRS

FIG. 19 Rf reference circuit

4.2.2 RF Signal Line Layout

For user PCB, the characteristic impedance of all RF signal lines should be controlled at 50w.
Generally, the impedance of RF signal line is determined by the dielectric constant of the material, the
trace width (W), the ground clearance (S), and the height (H) of the reference ground plane. The
characteristic impedance of PCB is usually controlled by microstrip line and coplanar waveguide. In
order to embody the design principle, the following figures show the structural design of microstrip line
and coplanar waveguide when the impedance line is controlled to 50 Q .

Microstrip line complete structure

FIG. 20 Two-layer PCB microstrip line structure

Complete structure of coplanar waveguide

SL336Q Hardware Design Manual 42/ 62



MEIG =08
=<io SL336Q Hardware Design Manual

FIG. 22 Multi-layer PCB coplanar waveguide structure (the reference ground is the third layer)

In the circuit design of RF antenna interface, in order to ensure the good performance and reliability

of RF signal, the following design principles are recommended:

Precise 50Q impedance control of the RF signal lines shall be performed using impedance
simulation calculation tools.

GND pin adjacent to the RF pin is not a hot pad, but should be fully contacted with the ground.

The distance between RF pin and RF connector should be as short as possible; At the same time,
avoid right-angle routing, and the recommended routing angle is 135.

Pay attention to the connection device package when it is established, and keep a certain distance
from the ground for the signal pin.

The reference ground plane of RF signal line should be complete; Adding a certain amount of
ground holes around the signal line and the reference ground can help improve the RF performance;
The distance between the ground hole and the signal line should be at least 2 times the line width (2
x W).

RF signal lines must be far away from interference sources, and avoid crossing or parallel with any
signal lines in adjacent layers.

4.3 Antenna Installation

4.3.1 Antenna Requirements

The requirements of main antenna receiving antenna are shown in the following table:

Table 28 Antenna requirements
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Type

Requirement

FDD-LTE

VSWR: < 2

increase (dBi) : 1

Maximum output power (W) : 2W

input impedance (ohm) : 50

Type of polarization: vertical direction

Cable insertion loss: < 1.5dB
(LTE B5/B12/B13/B14/B71)

Cable insertion loss: < 2dB
(LTE B2/B4/B66)

GNSS

VSWR: <2

increase (dBi) :1

Maximum output power (W) : 0.1W

input impedance (ohm) : 50

Type of polarization: vertical direction

Cable insertion loss: < 1.5dB

4.3.2 RF output power

The RF output power of SLM336Q is shown in the following table.

Table 29 SLM336Q RF transmission power

Frequency Max Min

LTE-FDD B2 23dBm+2.7dB <-39dBm
LTE-FDD B4 23dBm+2.7dB <-39dBm
LTE-FDD B5 23dBm+2.7dB <-39dBm
LTE-FDD B12 23dBm=+2.7dB <-39dBm
LTE-FDD B13 23dBm+2.7dB <-39dBm
LTE-TDD B14 23dBm+2.7dB <-39dBm
LTE-TDD B66 23dBm=+2.7dB <-39dBm
LTE-TDD B71 23dBm+2.7dB <-39dBm

4.3.3 RF Frequency

Table 30 SLM336Q module RF reception sensitivity

Reception sensitivity (typical value BW) -10M

Frequency . ) ) ) ) ) 3GPP
Dominant set | Diversity | Dominant+Diversity ( Dominant+Diversity)
LTE-FDD B2 -98dBm NA NA -94.3dBm
LTE-FDD B4 -98dBm NA NA -96.3dBm
LTE-FDD B5 -96.5dBm NA NA -94.3dBm
LTE-FDD B12 -96.5dBm NA NA -93.3dBm
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LTE-FDD B13 -96.5dBm NA NA -93.3dBm

LTE-FDD B14 -97.5dBm NA NA -93.3dBm

LTE-TDD B66 -98dBm NA NA -95.8dBm

LTE-TDD B71 -97dBm NA NA -93.5dBm

Remark:

Other sub-model and frequency information will be reflected in subsequent versions of the document.

4.3.4 Working Frequency

Table 31 SLM336Q operating frequency

LTE-FDD B2 1850~1910 1930~1990 MHz
LTE-FDD B4 1710~1755 2110~2155 MHz
LTE-FDD B5 824~849 869~894 MHz
LTE-FDD B12 699~716 729~746 MHz
LTE-FDD B13 777~787 746~756 MHz
LTE-FDD B14 788~798 758~768 MHz
LTE-FDD B66 1710~1780 2110~2180 MHz
LTE-FDD B71 663~698 617~652 MHz
GPS 1575.42+1 MHz
Glonass 1597~1606 MHz
BeiDou / 1559~1563 MHz
Galileo / 1575.42+1 MHz

4.3.5 OTA Antenna Requirements

Table 32 Antenna index requirements

Band2 17 <-91
Band4 17 <-91
Band5 17 <-91
Band12 . . 17 <-91
FDD-LTE Band13 <2.5:1 | >0dBi >-4dBi | >40% | <1.6W/Kg 17 <91
Band14 17 <-91
Band66 17 <-91
Band71 17 <-91
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5 Electrical Characteristics
5.1 Limited Voltage Range

Limited voltage range refers to the maximum voltage range that the module supply voltage and
digital and analog input/output interfaces can withstand. Work outside this range may cause damage to
the product.

The limited voltage range of SLM336Q is shown in the following table.

Table 33 Limited operating voltage range of modules

Parameters Description Min Typical value | Max units
VBAT Power supply -0.3 3.8 5 \%
GPIO Digital I/O level supply voltage | -0.3 1.8 2.0 \%
USB_VBUS USB Insert the test -0.3 5.0 55 \Y%

5.2 Ambient Temperature Range

The SLM336Q module is recommended to operate at -35~+75°C. It is suggested that temperature
control measures should be considered at the application end under adverse environmental conditions.
At the same time, the extended operating temperature range of the module is provided. When used at
the extended temperature, the function is normal, and some RF indicators may deteriorate. It is also
recommended that the module application terminal be stored at a certain temperature. Modules outside
this range may not work properly or may be damaged.

Table34 Temperature range of module

Parameters Min Typical value Max Units
Operating temperature -35 +25 +75 C
Storage temperature -40 +85 C
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5.3 Electrical Characteristics of Interface Working State

VL: Logic low level;

Vu: Logic high level.

Table 35 The logic level of a normal digital 1O signal

Signal VL VH Units
Min Max Min Max
digital input -0.3 0.6 1.2 2.0 v
digital ouput 0. 45 1.35 \
Table 36 Electrical characteristics of power supply operating state
Parameters 1/10 Min Model Max Units
VBAT I 3.5 3.8 4.2 \Y,
VBUS | 4.5 5.0 5.5 \%
USIM_VDD 0 1.75/2.95 1.8/3 1.85/3.05 \%
5.4 Power Consumption Range
Table 37 Power consumption
State of the | Test item Test Case Result
module (mA)
s .| QE:3uA
Power off Shutdown leakage Maintain normal voltage (3.8V) power supply in
current case of power failure QA:8UA
Insert the mobile card, the actual network standby, use the AT
Real ) )
Dormant networ command to query the registration on the network, and record the
K average current of 10 minutes.
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dorma
ncy

Insert the unicom card, the actual network standby, use AT
command to query and register the network, and record the
10-minute average current.

Insert the telecom card, the actual network standby, use AT
command to query and register the network, and record the
average current of 10 minutes.

FDD

Band2 CH18900

1) The tested module was powered on, and the data
network was successfully registered;

2) Set the module to sleep state through AT instruction
(USB is in suspended state);

The
mo.dule 3) Under the condition of no data transmission, the tested
IS module maintained for 10 minutes and recorded the
powere | gverage current for 10 minutes.
don,
and the
DRX Band4 CH20175
mc'mltor 1) The tested module was powered on, and the data
m_g network was successfully registered;
period

of the | 2) Set the module to sleep state through AT instruction

idle | (USB is in suspended state);
state
on the | 3) Under the condition of no data transmission, the tested

networ | module maintained for 10 minutes and recorded the
K is average current for 10 minutes.

1.28s
With no Band5 CH20525

data | 1) The tested module was powered on, and the data
transfer | hetwork was successfully registered;

, the

USBis | 2) Set the module to sleep state through AT instruction
ina (USB is in suspended state);

suspen
ded 3) Under the condition of no data transmission, the tested

module maintained for 10 minutes and recorded the
average current for 10 minutes.

state

Band12 CH23095

1) The tested module was powered on, and the data
network was successfully registered;
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2) Set the module to sleep state through AT instruction
(USB is in suspended state);

3) Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band13 CH23230

1) The tested module was powered on, and the data
network was successfully registered;

2) Set the module to sleep state through AT instruction
(USB is in suspended state);

3) Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band14 CH23330

1) The tested module was powered on, and the data
network was successfully registered;

2) Set the module to sleep state through AT instruction
(USB is in suspended state);

3) Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band66 CH132322

1) The tested module was powered on, and the data
network was successfully registered;

2) Set the module to sleep state through AT instruction
(USB is in suspended state);

3) Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band71 CH133297

1) The tested module was powered on, and the data
network was successfully registered;

2) Set the module to sleep state through AT instruction
(USB is in suspended state);
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3) Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band2 CH18900

Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band4 CH20175

Under the condition of no data transmission, the tested
The module maintained for 10 minutes and recorded the

module | average current for 10 minutes.
is

POWEre | Band5 CH20525
d on,

and the | Under the condition of no data transmission, the tested
DRX module maintained for 10 minutes and recorded the
monitor | average current for 10 minutes.

ing
period | g nd12 CH23095
of the
standby FDD idle Under the condition of no data transmission, the tested

state | module maintained for 10 minutes and recorded the

onthe | average current for 10 minutes.
networ

kis
1 28s Band13 CH23230

With no Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the

data ]
transfer | @verage current for 10 minutes.
, USB
is Band14 CH23330
active

Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Band66 CH132322

Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.
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Band71 CH133297

Under the condition of no data transmission, the tested
module maintained for 10 minutes and recorded the
average current for 10 minutes.

Real Keep the data connection sending 256-byte packets back
networ | Unicom | to the server every 5 minutes
k data | /Mobile

sleep
Band2 0dBm CH18900
The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes
Band2 10dBm CH18900
The tested module carries out data transmission and
1) maintains for 5 minutes, and records the average current
Room | for 5 minutes
temper
ature; | Band2 23dBm  CH18900
2) De The tested module carries out data transmission and
powelr maintains for 5 minutes, and records the average current
SUPPYY | for 5 minutes
Data is used
transmissio FDD to
the
module The tested module carries out data transmission and
and maintains for 5 minutes, and records the average current
’ for 5 minutes
the
voltage
is set at | Band4 10dBm CH20175
3.8V;

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band4 23dBm CH20175

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes
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Band5 0dBm CH20525

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band5 10dBm CH20525

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band5 23dBm CH20525

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band12 0dBm CH23095

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band12 10dBm CH23095

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band12 23dBm CH23095

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band13 0dBm CH23230

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band13 10dBm CH23230

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes
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Band13 23dBm CH23230

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band14 0dBm CH23330

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band14 10dBm CH23330

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band14 23dBm CH23330

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band66 0dBm CH132322

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band66 10dBm CH132322

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band66 23dBm CH132322

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes

Band71 0dBm CH133297

Middle channel tested module carries out data
transmission and maintains for 5 minutes, and records
the average current for 5 minutes
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Band71 10dBm CH133297

Middle channel tested module carries out data
transmission and maintains for 5 minutes, and records
the average current for 5 minutes

Band71 23dBm CH133297

Low channel tested module carries out data transmission
and maintains for 5 minutes, and records the average
current for 5 minutes
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6 Mechanical Characteristics

This section describes the mechanical dimensions of the module, all in millimeters; All dimensions
not marked with tolerance, tolerance is +0.05mm.

6.1 Module Dimension
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FIG. 23 Structural dimension drawing (unit: mm)
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6.2 Recommended Package
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Figure 24 Recommended encapsulation (top view) (unit: mm)

6.3 Module Top View

B M3se MEIGLINK

SLM336-Q ©
FDD-LTE/TDD-LTE

IMEL: XXXXXXXXXXXXXXX
SIN: M336XOOOOXXXXXX
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MeiG Smart Technology Co., LTD Made in China

Figure 25Top view of the module
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6.4 Module Bottom View

Figure 26. Bottom view of the module
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7 Storage and Production

7.1 Storage

The SLM336Q is shipped in vacuum sealed bags. The storage of modules shall be subject to the
following conditions:
1. When the ambient temperature is lower than 40° C and the air humidity is less than 90%, the
module can be stored in a vacuum sealed bag for 12 months;
2. After the vacuum seal bag is opened, the module can directly carry out reflow welding or other
high-temperature processes if the following conditions are met:

® The module stores air humidity less than 10%;

® The environment temperature of module is lower than 30°C, the air humidity is less than
60%, the factory finishes the patch within 72 hours.

® |f the module is under the following conditions, it needs to be baked before the patch;

® \When the ambient temperature is 23°C (5°C fluctuation is allowed), the humidity indicator
card shows a humidity level greater than 10%;

® \When the vacuum seal bag is opened, the ambient temperature of the module is lower
than 30°C and the air humidity is less than 60%. However, the factory fails to complete the patch
within 168 hours;

® \When the vacuum seal bag is opened, the module stores air humidity greater than 10%.
3. If the module needs to be baked, bake at 125°C (fluctuation of 5°C above and below) for 8
hours.
Remarks:
The module packaging cannot withstand such high temperature, please remove the module

packaging before the module baking.
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7.2 Manufacturing Welding
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FIG. 27 Reflow temperature curve
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8 Appendix A Reference and Term
Abbreviation

8.1 Reference

SLM336Q Module specifications;

SLM336Q AT Commands;

SLM336Q EVB user's manual

SLM336Q Reference design circuit;

SLM336Q Apply the business process manual.

8.2 Term Abbreviation

Table 39 Term abbreviations

Abbreviation

English Description

Chinese Description

AMR Adaptive Multi-rate EPrIVESE E

BER Bit Error Rate PREES

BTS Base Transceiver Station bR &

PCI Peripheral Component Interconnect AN AT B

CS Circuit Switched (CS) domain FEL 35,

CSD Circuit Switched Data FL % 52 e

DCE Data communication equipment A LI 2 1 A%

DTE Data terminal equipment B Yo 2%

DTR Data Terminal Ready B Ze v

EDGE Enhanced Data rates for GSM Evolution WA GPRS

EFR Enhanced Full Rate T 5 A A T AR

EGSM Enhanced GSM 5 GSM

EMC Electromagnetic Compatibility FEL T Sl 2 1

ESD Electrostatic Discharge P EERE T

FR Frame Relay i 1 4k

GMSK Gaussian Minimum Shift Keying e T /NS A

GPIO General Purpose Input Output I8 RN

GPRS General Packet Radio Service sy H Tk R Gt

GSM Global Standard for Mobile Communications BRI HER ) IEAE R G

HR Half Rate S

HSDPA High Speed Downlink Packet Access sl AT AN

HSUPA High Speed Uplink Packet Access Ed FAT BN

HSPA HSPA High-Speed Packet Access A N

HSPA+ HSPA High-Speed Packet Access+ W A S oy AN

IEC International Electro-technical Commission PR THARZ 2
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IMEI International Mobile Equipment Identity bR % 50 % 2% iR

MEID Mobile Equipment Identifier CDMAZ iy (1) £ 47y 1R 1] 55

I/0 Input/Output i NI%hH

ISO International Standards Organization ] B v 1 2 21

ITU International Telecommunications Union ] by {5 E R

bps bits per second LR RS

LED Light Emitting Diode RMGZRE

M2M Machine to machine IS LIRS

MO Mobile Originated A& KA

MT Mobile Terminated gD

NTC Negative Temperature Coefficient B R

PC Personal Computer A NHFL

PCB Printed Circuit Board EfI 1) L B AR

PCS Personal Cellular System PN

PCM Pulse Code Modulation ok i 2 i 1

PCS Personal Communication System GSM1900

PDU Packet Data Unit 53 PR H T

PPP Point-to-point protocol RLB BRI

PS Packet Switched Iy A

QPSK Quadrate Phase Shift Keying AEAZAH AT #% A B 42

SIM Subscriber Identity Module FH P R 5 2H

TCP/IP Transmission Control Protocol/ Internet Protocol A 47 1] Bl LR P B

UART Universal asynchronous receiver-transmitter BHRPUW REE DD

usiM Universal Subscriber Identity Module I A PR A

UMTS Universal Mobile Telecommunications System 8GR

USB Universal Serial Bus I AT S

WCDMA Wideband Code Division Multiple Access i i 4y 2k

TD-SCDMA Time Division-Synchronous Code Division Multiple 4 IS T 2

Access

TDD-LTE Time Division Long Term Evolution I} 3K S v gk

FDD-LTE Frequency Division Duplexing Long Term Evolution AR K S gk

Vmax Maximum Voltage Value SN Na I

Vnorm Normal Voltage Value H R F A

Vmin Minimum Voltage Value Hpe /)N L A

ViHmax Maximum Input High Level Voltage Value PN L S NN

ViHmin Minimum Input High Level Voltage Value N e LTI BN FRUR

ViLmax Maximum Input Low Level Voltage Value A N HL P 1R oK FL

ViLmin Minimum Input Low Level Voltage Value A NP 1R e/ L

Vonmax Maximum Output High Level Voltage Value o H R FLT PR B oK FRL

Vonmin Minimum Output High Level Voltage Value o H R FLT IR /N L

VoLmax Maximum Output Low Level Voltage Value o R G FL P PR B R FL

VoLmin Minimum Output Low Level Voltage Value o R G FL P PR /N L
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9 FCC warning

According to the FCC KDB 996369 D03 OEM Manual v01r01 guidance, the following conditions
must be strictly followed when using this certified module:KDB 996369 D03 OEM Manual v01r01

List of applicable FCC rules
This module has been tested for compliance with FCC Part 22/24/27/90R.

Summarize the specific operational use conditions.

The module is tested for standalone mobile RF exposure use conditions. Any other usage
conditions such as co-location with other transmitter(s) or in a portable condition will need to be
separate reassessment through a class Il permissive change application or new certification.

Limited module procedures
Not applicable

Trace antenna designs
See the Section 4

RF exposure considerations

Exposure to Radio Frequency Radiation. This equipment must be installed and operated in
accordance with provided instructions, and the antenna(s) used for this transmitter must be installed
to provide a separation distance of at least 20 cm from all persons and must not be collocated or
operating in conjunction with any other antenna or transmitter. End-users and installers must be
provided with antenna installation instructions and transmitter operating conditions for satisfying RF
exposure compliance.

Antennas
External Antenna, Max Antenna Gain 5.75dBi, model number: 5Q004D.

Label and compliance information

if the host is marketed so that end users do not have straight forward commonly used methods for
access to remove the module so that the FCC ID of the module is visible; then an additional
permanent label referring to the enclosed module: Contains Transmitter Module FCC ID:
2APJ4-SLM336Q or Contains FCC ID: 2APJ4-SLM336Q must be used.

Information on test modes and additional testing requirements
Not applicable

Additional testing, Part 15 Subpart B disclaimer

This transmitter module is tested as a subsystem and its certification does not cover the FCC Part
15 Subpart B rule requirement applicable to the final host. The final host will sill need comply with
Part 15 Subpart B rule requirement if applicable.
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