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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.

ECC 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 vO1r01
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.
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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.

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.

SLM336-L Hardware Design Manual 2175
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Revision History

NO version Time Author Reasons for revision
number

1 V1.00 2023-01 Hardware Initial establishment

Department
modify some AT commands and delete

Hardware

2 V1.01 2023-02 Department some short message storage related

P content; Modify GSM characteristics

3 V1.02 2023-02 Hardware Modlfy package description and sim card
Department information
Hardware .

4 V1.03 2024-10 Add packaging 7.3
Department
Hardware . .

5 V1.04 2024-12 Delete TDD band information
Department
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1 Introduction

This document defines the SLM336-L module and the air interface and hardware interface between
module and customer application.

This document can help customers quickly understand SLM336-L 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
SLM336-L module to wireless applications.

SLM336-L is a wide band wireless terminal product applicable to FDD-LTE/GSM multiple network
standards and multiple frequency bands.

Supported access rates supported by SLM336-L

® GSM: 85.6kbps/85.6kbps;
® FDD-LTE:10Mbps/5Mbps;

Except wireless data access, SLM336-L can be widely used in M2M field, such as OTT, CPE, router,

data card, tablet computer, security and industrial PDA.

SLM336-L Hardware Design Manual 6 /75
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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:

H O k

3 O

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.

SLM336-L Hardware Design Manual 7175
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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 SLM336-L wireless
module in detail, and guides users to apply SLM336-L 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 SLM336-L wireless
module.

® Chapter 3 describes in detail the functional features and usage of each SLM336-L
hardware interface

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

Chapter 5, electrical characteristics of SLM336-L are described in detalil;

Chapter 6, the structural features and considerations of SLM336-L are described in detail;
Chapter 7 describes in detail the storage and production considerations for SLM336-L;
Chapter 8, Appendix A Reference documents and term abbreviations;

Chapter 9, Appendix B GPRS coding Scheme

SLM336-L Hardware Design Manual 8 /75
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2 Product Overview

2.1 Basic Description

SLM336-L is a wireless communication module that supports GSM /FDD-LTE, and can provide
voice (PCM) and analog voice SMS for customers.

Table 1 SLM336-L module support frequency band

Internet SLM336-L
FDD-LTE B2/B3/B4/B5/B7/B8/B28/B66
GSM 850/900/1800/1900

SLM336-L 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 SLM336-L module.

Table 2 Lists the main features of the module

Parameters Explain

VBAT Supply voltage range: 3.5V~4.2V

Typical supply voltage: 3.8V

Class 3 (23dBm+2dB) for FDD-LTE bands

Class 4 (33dBmz*2dB) for GSM900 PCL5

Class 4 (33dBmz+2dB) for GSM850 PCL5

Class 1 (30dBmz+2dB) for DCS1800 PCLO

Class 1 (30dBm=+2dB) for PCS1900 PCLO

The maximum support CAT1

Support 1.4 ~ 20 MHZ radio frequency bandwidth

FDD: The maximum UL rate is 5Mbps, and the maximum

DL rate is 10Mbps
GPRS:

GSM character ® Support GPRS multi-slot class 12 (12 by default)
® Encoding format: CS-1/CS-2/CS-3 and CS-4

Power supply

Transmitted power

LTE character

SLM336-L Hardware Design Manual 9 /75
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Network protocol characteristics

Short message service (SMS)

USIM port

Audio fidelity

PCM port

USB port

Serial port

AT order
Network indicator

Antenna port

Physical property

Temperature Range
Software upgrading

RoHS
Port

LCC functional interface

Maximum 4 RX slots per frame
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

Support 2 analog audio interfaces: 1 analog audio input
and 1 analog audio output

GSM: HR/FR/EFR/AMR/AMR-WB

Support echo cancellation and noise reduction

For audio use, external CODEC chip is needed
Support USB2.0(slave mode only), the maximum data

transmission rate is 480 Mbps

To the AT command, data transmission, software
debugging and software upgrades
USB driver: Support Windows7, Windows 8/8.1,

Windows10

MAIN_UART/ AUX_UART:

To AT commands and data transmission
Baud rate is default 115200bps
MAIN_UART support RTS and CTS hardware fluid control,

AUX_UART 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) 50 w characteristic
impedance

Size: 23.6x19.9x2.45mm

Weight: 2.4 g

Normal operating temperature: -30°C~+75°C
Extended operating temperature: -35°C~+80°C
Storage temperature:-40°C ~+85°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, SIM2 is under
development)

SLM336-L Hardware Design Manual
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® MIC input interface

SPK interface(As a speaker, an external power amplifier is
required)

Hardware reset interface

Pilot light interface

Flight mode control interface

ADC port

12C port

SPI port

USB_BOOT port

2.3 Functional Block Diagram
The following is the block diagram of SLM336-L, illustrating its main functions.

PMU

BBU

Internal memory
The RF part
Peripheral interface

?

ANT_MAIN

VBAT_BB

RF Front-ends “VBAT RF__]

I

RF Transceiver _VBAT RF__|

I

Base Band K——> 26M crystal

[ 1

Digital Interface

II I 1 1 1
oo {u@w [w@n} (o] () fone] [

FIG. 1 Functional block diagram
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2.4 Evaluation Board

For testing and use of SLM336-L, MeiG provides a set of evaluation board, including USB cables,
antennas, and other peripherals.

Please refer to the “SLM336-L_USB_ZB User Manual’ for the specific usage of the evaluation
board.

SLM336-L Hardware Design Manual 12 /75
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3 Application Interface

3.1 Basic Description

SLM336-L adopts 126 pin LGA, providing the following functional interfaces:

Power supply

USB2.0 High-Speed interface

UART port

USIM/SIM port (support 3V, 1.8V, The hot plug function of sim2 is under development.)
MIC input interface

SPK interface(As a speaker, an external power amplifier is required)
Hardware reset interface

Pilot light interface

Flight mode control interface

ADC port

12C port

SPI port

USB_BOOT port

SLM336-L Hardware Design Manual 13 /75
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3.2 LCC Card Pin Definition

=

= = =
= o>} =
= v — =
! sz} o=

= = o |
o =) = =) o = S'w
= = = = = = =3
= =4 = = =4 = o~

PSM_IND
ADC1

GND
PCM_CLK
PCM_SYNC

PCM_DIN

PCM_DOUT
USB_VBUS
USB_DP

USB_DM

RESERVED
RESERVED
RESERVED
RESERVED
PWRKEY
RESERVED
RESET N

W_DISABLE#

= 2 = =) o = v
= 3 & = = =] 5
| = = & & = =
= 5 | | 3 |
& = 2 = = o
= & = = = 12
g = [S] [S]
= =]

=

%

IO POWER PIN [ GND PIN

ERERAYRY

N9

N9

A LVEA
qIAESTY
N9

RESERVED

GND

USIMI_GND

USIMI _CLK

USIMI_DATA

USIML RST

USIMI_VDD

USIMI_DET

12C_SDA

12C_SCL

MAIN_RTS

MAIN_CTS

MAIN_TXD

MAIN_RXD

VBAT BB

VBAT BB

N1 1dS
N9

XL Xnv
axy xav
1IXd aaa

LA NIV

[ SIGNAL PIN

FIG. 2 Pin diagram of module sequence number

3.3 PIN Description

SLM336-L Hardware Design Manual
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The following table shows the definition of each pin in the SLM336-L 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

Al Pin Name 1/0 Electrical level Description Remark
Number
Pull this pin
high
1 PSM_IND DO VOLnom=0v Enter PSM mode ?oXtrig]kae”y
- VOHnom=1.8V indication
the module
exit PSM
mode
General ADC
interface Voltage
2 ADC1 Al range: 0.1V~VBAT
Leave empty if not
used
3 GND G GND

SLM336-L Hardware Design Manual 15 /75
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PCM_CLK

DI

VILhom=0V
VIHhom=1.8V

PCM clock signal
Leave empty if not
used

Only slave
mode is
supported

PCM_SYNC

DI

VILhom=0V
VIHhom=1.8V

PCM frame signal
synchronization
Leave empty if not
used

Only slave
mode is
supported

PCM_DIN

Dl

VILhom=0V
VIHhom=1.8V

PCM data input
signal

Leave empty if not
used

Only slave
mode is
supported

PCM_DOUT

DO

VOLnom=0V

VOHNnom=1.8V

PCM data output
signal

Leave empty if not
used

Only slave
mode is
supported

USB_VBUS

Al

Vnhorm=5.0V

USB Insertion
signal

Leave empty if not
used

USB_DP

AIO

USB Differential
data (+)

Leave empty if not
used

10

USB_DM

AIO

USB Differential
data (-)

Leave empty if not
used

11

RESERVED

RESERVED

12

RESERVED

RESERVED

13

RESERVED

RESERVED

14

RESERVED

RESERVED

15

PWRKEY

DI

VILhom=0V

VIHhom=VBAT

Power on/off
Active at low level

SLM336-L Hardware Design Manual
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16 RESERVED RESERVED
VILnom=0V Module reset
17 RESET_N DI VIHhom= VBAT Active at low level
Flight mode
VILhom=0V control
18 W_DISABLE# DI VIHhom=1.8V Leave empty if not
used
Application
leep
VILnom=0V processor sl
19 AP_READY DI VIHnom=1.8V state detectlon
Leave empty if not
used
VOLnom=0V Running status
20 STATUS DO VOHNnom=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
DBG UART RXD
VILhom=0V .
22 DBG_RXD DI VIHnom=1.8V Leave empty if not
used.
DBG UART TXD
VOLnom=0V :
23 DBG_TXD DO VOHnom=1 .8V Leave empty if not
used
General ADC
interface Voltage
24 ADCO Al range: 0.1V~VBAT
Leave empty if not
used
SPI chip selection
VOLnom=0V ;
25 SPI_CS DO VOHnom=1 .8V Leave empty if not
used
SPI CLK
VOLnom=0V .
26 SPI_CLK DO VOHnom=1 .8V t:z(\j/e empty if not

SLM336-L Hardware Design Manual
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VOLNom=0V AUX_UART TX
27 AUX_TXD DO VOHnom=1.8V Leave empty if not
used
AUX_UART RX
VILnom=0V — .
28 AUX_RXD DI VIHnom=1.8V Leave empty if not
used
Digital level, 1.8V
output, 50mA load
29 VDD_EXT PO 1.8V capacity
Leave empty if not
used
The main serial
_ data terminal is
30 MAIN_DTR DI VILnom=0V ready
VIHnom=1.8V .
Leave empty if not
used
31 GND G GND
Vmax=4.2
32 VBAT_BB Pl Vmin=3.5V Module BB power
Vnorm=3.8V
Vmax=4.2
33 VBAT_BB Pl Vmin=3.5V Module BB power
Vnorm=3.8V
Main UART RX
VILnom=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 clear
VOL ov send
noms=
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
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Main UART output

VOLnom=0V carrier detection
38 MAIN_DCD DO VOHnom=1.8V Leave empty if not
used
Main serial port
_ output ringing
VILhnom=0V
39 MAIN_RI DI VIHnom=1.8V prompt _
Leave empty if not
used
When in
use, it
needs to
2C | clock e
|2C serial cloc
VOLnom=0V _ externally
40 [2C_SCL oD VOHnom=1 .8V Leave empty if not | pulled up
used to 1.8V If
the
external
interface is
used to
connect
the
12C serial data CODEC,
VOLnhom=0V .
41 I2C_SDA oD _ Leave empty if not | other
VOHNnom=1.8V used peripherals
cannot be
connected.
(U)SIM1 Hot swap
detection signal
_ the software turns
42 USIM1_DET DI VILnom—_OV off the detection
VIHhom=1.8V .
function by default
Leave empty if not
used
43 USIM1 VDD PO 1.8V/3.0V (UW)SIM1 Power
44 USIML_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 (L)SIM1 clock

signa
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47 USIM1_GND G (U)SIM1 GND

48 GND G GND

49 RESERVED RESERVED

50 GND G GND

51 RESERVED RESERVED
Vmax=4.2

52 VBAT_RF Pl Vmin=3.5V Module RF power
Vnorm=3.8V
Vmax=4.2

53 VBAT_RF Pl Vmin=3.5V Module RF power
Vnorm=3.8V

54 GND G GND

55 GND G GND
VILnom=0V interface

56 ANT_SCAN AIO VIHnom=1.8V Leave empty if not

used
57 RESERVED RESERVED
58 GND G GND
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59 GND G GND
60 ANT_MAIN AIO Main antenna
- interface
61 GND G GND
62 GND G GND
63 RESERVED RESERVED
SPI Main mode Only main
VOLnom=0V output .
64 SPLDOUT DO VOHnom=1.8Vv Leave empty if not mode is
supported
used
65 RESERVED RESERVED
66 RESERVED RESERVED
67~74 GND G GND
Emergency Do not pull
75 USB_BOOT DI VILnom=0V download mode | UP before
- VIHhom=1.8V starting the
control
module.
Universal radio
VOLNOM=0V frequency control
76 GRFC1 DO _ 1
VOHNom=1.8V .
Leave empty if not
used
Universal radio
VOLNOM=0V frequency control
77 GRFC2 DO _ 2
VOHnom=1.8V .
Leave empty if not
used
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78 RESERVED RESERVED
79~82 GND G GND
(U)SIM2Hot swap
detection signal
_ the software turns
83 USIM2_DET* DI x:hr;%r:q‘_%\’w off the detection
o function by default
Leave empty if 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
86 USIM2_DATA DIO 1.8V/3.0V (U)SIM2 data
signal
87 USIM2_VDD PO 1.8V/3.0vV (U)SIM2 Power
SPI Main mode Only main
88 SPI_DIN DI VILnom=0V Input . mode is
VIHhom=1.8V Leave empty if not
supported
used
89~91 GND G GND
92~95 RESERVED RESERVED
Pull
VILhom=0V . external
96 PSM_EINT DI VIHnom=1.8V PSM Interrupt pin high level
to exit PSM
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97~99 RESERVED RESERVED

;OO%O GND G GND

é03~11 RESERVED RESERVED

119 MIC N Al Microphone input

- channel (-)

120 MICBIAS PO V0=2.2~3.0V Microphone bias
voltage output
Analog audio

121 SPK_P AO differential output
channel (+)
Analog audio

122 SPK_N AO differential output
channel (-)

22342 RESERVED RESERVED
Microphone input

126 MIC P Al channel (+)

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. SLM336-L pin multiplexing is presented in the document “SLM336-L_GPIO Function Multiplexing”

3.4 Power

Table 5 Description of SLM336-L module power interface
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Pin Name I/O Pin Description
VBAT BB P 32,33 g/lgdule BB power supply, 3.5~4.2V, typical value
VBAT RF P 52. 53 g/lgdule RF power supply, 3.5~4.2V, typical value
VDD_EXT PO 29 Voltage output, 1.8V, 50mAloading capacity
3,31,48,50,54,5
5,58,59,61,62,6
GND G 7-74,79-82,89 | CNP
~91,100~102

3.4.1 Power Supply

SLM336-L is supplied power through VBAT pin. The power design recommendation is shown in

Figure 3
VBAT
VBAT_RF
VBAT BB
' cs " ¢ c1 c8
pp “poyeel el —
TVS 100uF | 100nF|  33pF 10pF 100uF | 100nF | 33pF | 10pF
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_RF.

3.4.2 Reduce Voltage Drop

SLM336-L 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.

Figure 4 below shows the voltage sag during burst transmission under 2G network, 4Figure 4 below
shows the voltage sag during burst transmission under 2G network

SLM336-L Hardware Design Manual
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VBAT

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.

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 SLM336-L 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
51K a o
=2
c1 c2 EN & g 3900
470uF | 100nF
1 3 5 f— f—

C3 C4

470uF 100nF
VIN_EN
47K

\\}7
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FIG. 5 Reference design for power supply input

3.4.4 VDD_EXT Voltage Output

When SLM336-L normally boot, the voltage of output Pin29 is 1.8v as well as current load is 50mA.
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 SLM336-L module 1.8V voltage output interface

Pin Name I/O Pin Description

VDD_EXT(vVDD_1V8) | PO 29 1.8V voltage output

3.5 Switch Machine

3.5.1 PWRKEY Pin boot

Table 7 Description of SLM336-L module 1.8V voltage output interface

Pin Name I/O Pin Description

PWRKEY DI 15 power on/off

When SLM336-L 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
=
N

Turn on pulse 4.7/K

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
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for ESD protection. The reference circuit shows below:

S1
—t— PWRKEY
o O * |

“L

Tvsi
Close to S1
FIG. 7 Button startup reference circuit
The boot sequence is shown in the figure below:
NOTE

VBAT

RST -/ |
pRkEY |/ e
VDD_EXT T

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 three 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
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Pull down PWRKEY (greater than 3.
Hardware shutdown Normal_shutdown
s) and release

ATshutdown AT+CPOF Soft power-off

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

3.6 Reset

There are two SLM336-L 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

»
>

J—L 4.7K

Reset pulse

47K

Figure 9. RESET N reset the open set reference circuit
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s2
o I RESET_N

>

= TVS T

Closeito S2

Figure 10 RESET_N reset button reference circuit

The reset sequence diagram is as follows:

VBAT

=150ms

<& >,
< >

RESET N ' |
1\ /

|
| VIL<O3V
I I

Vip=1.6V

Figure 11 RESET N reset sequence diagram

3.6.2 AT Command Reset

Through SLM336-L UART or USB AT port, enter AT+TRB command, make SLM336-L reset and
restart.

3.7 USIM/SIM Port
SLM336-L supports 1.8V and 3.0V USIM/SIM CARDS.

Table9 USIM/SIM interface description

Pin Name /10 Pin Pin Description
USIM1_VDD 43 PO (U)SIM1 Power
USIM1_DATA 45 DIO (U)SIM1 data signal
USIM1_CLK 46 DO (U)SIM1 clock signal
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USIM1 RST 44 DO (U)SIML1 reset signal

USIM1 _DET 42 Dl (U)SIM1 Hot swap detection signal
USIM1_GND 47 G (U)SIM1 GND

USIM2_VDD 87 PO (U)SIM2 Power

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

SLM336-L 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

USIM/SIM card hot swap

AT Command )
detection

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 SLM336-L module 1.8V voltage output interface

AT Command Function Description
AT+GTSET=1 High level detection
AT+GTSET=0 Default, low level detection
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The circuit design shows in the follow figure, with USIM/SIM card hot swap function.

VDD_EXT USIM1_VDD
H 51K H NC
USIM1_GND | J_ USIM CARD CONNECTOR
USIM1 VDD [ o
— vce GND|
N T i — e
odule _ — CLK 10
USIM1 DET 22R
USIM1 DATA —
2R, |
22R 33pF | 33PF| 33PF p—
x 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
USIM/SIM interrupt detection pin. The reference circuit is as follows::

V_USIM1

H NC

USIM1_GND | J— USIM CARD CONNECTOR
USIM1 VDD [ o

o vCCe GND

e | — i i
odule _ — CLK =

USIM1_DET 22R
USIM1_DATA -

2R, [

22R 33pF | 33PF| 33PF

|

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
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more than 15Pf;

® 33pF capacitors in parallel on USIM_VDD, USIM_DATA, USIM_CLK and USIM_RST lines
are used to filter out GSM900 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 SLM336-L 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 SLM336-L module provides a USB2.0 interface.

Table 12 DESCRIPTION of USB interface

Pin Name 1/0 Pin Description
USB_VBUS Al 8 USB Insert the test
USB_DP AIO 9 USB Differential data +
USB_DM AlO 10 USB Differential data -

3,31,48,50,54,55,58,59,61,62,67~74
GND G GND
,719~82,89~91,100~102

3.8.2 USB Reference Circuit

The SLM336-L module USB interface application reference circuit is shown in the figure below.
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[
Module | Test Points } MCU
‘ a =}
A (P I |
R3———— NM OR
L =
R MR
ESD Array I
RL— OR
USB_DM USB_DM
R2—_0OR
USB_DP USB_DP
RS R USB_VBUS
USB_VBUS [ R
GND GND

1l I

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
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;

® |n 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 Q impedance control, strictly in accordance with the requirements of the
differential line, as far as possible away from the interference signal;

® 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

SLM336-L module has three serial ports: main serial port MAIN_UART, AUX_UART, DEBUG UART.
The main features of the main serial port MAIN_UART, AUX_UART, DEBUG UART are described
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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.

® AUX UART is used as an auxiliary serial data communication.

Table 13 Main serial port pin description

Pin Name 1/0 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

Table 14 Description of AUX_UART port pin

Pin Name 110 PIN Description
AUX_TXD DO 27 AUX_UART TX
AUX_RXD DI 28 AUX_UART RX

Table 15 Description of debugging serial port pin

Pin Name 110 PIN Description
DBG_RXD DI 22 DBG_UART RX
DBG_TXD DO 23 DBG_UART TX
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Table 16 Serial port logic level

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

The serial port level of SLM336-L 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:

V 1018 < VCCA VCCB <1 VDD_MCU
| OF GND 0. 1uF It
0. 1uF
RI <« Al B1 <1 RI MCU
DCD < A2 Translator B2 <1 DCD MCU
CIS—> A3 B3 > CIS MCU
RTS <} A4 B4 <1 RTS_MCU
DIR —> A5 B > DTR MCU
TXD > A6 B > RXD MCU
RXD < AT B7 1 TXD MCU
DSR < A8 B <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.
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VDD_EXT }_ﬂ{ VDD_EXT
MCU/ARM %ﬁ Module

/TXD RXD
/RXD TXD
/RTS RTS
ICTS |.. ¥ CTS
GPIO |-- ¥ DTR
EINT 1 RI

GPIO 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. SLM336-L module has
NET_STATUS and STATUS two STATUS pins. The following two tables describe the pin definition and
logic level changes in different network states.

Table 17 Description of network indicator pins

Pin Name 1/0 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
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The reference circuit is shown in the figure below:

NET_STATUS

4.7K

V_BAT
R1
2.2K

R

o A
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
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 /10 Pin

Description

W_DISABLE# | DI 18

Flight mode control
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SLM336-L module supports two ways to enter flight mode:

Table20 Description of flight mode Settings

1 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 the following AT instruction to put the module into ultra-low power mode (for power test)
ATATRACECTRL=0, 0
AT"TRACECTRL=1, 0

AT+CSCLK=2

3.12 ADC Mode

SLM336-L provides a two-way 12-bit analog-digital conversion interface, and the ADC voltage range is
0-VBAT.

Table 21  ADC pin description

Pin Name 110 Pin Description
ADCO Al 24 Analog to digital converter interface 0
ADC1 Al 2 Analog to digital converter interface 1
Remark:
1. In the case that VBAT is not powered, the ADC interface cannot directly connect any input
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

SLM336-L supports USB_BOOT. The client can shorten USB_BOOT and VDD_EXT before starting
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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 Dl 75 Short connect USB_BOOT and VDD_EXT before
starting the module, and then the module will enter

VDD_EXT PO 29 the forced download mode

3.14 AUDIO Interface

Table 23 AUDIO pin definition

Pin Name 1/0 Pin Description

MIC_N Al 119 Microphone input channel (-)

MICBIAS PO 120 Microphone bias voltage output

SPK P AO 121 Analog audio differential output channel (+)

SPK_N AO 122 Analog audio differential output channel (-)

MIC_P Al 126 Microphone input channel (+)

3.15 PCM Interface

Table 24 PCM pin definition

Pin Name 1/0 Pin Description
PCM clock signal

PCM_CLK DI 4

Leave empty if not used
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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

3.16 12C Interface

Table 25 12C pin definition

Pin Name 1/0 Pin Description

I2C serial clock
I2C_SCL oD 40
Leave empty if not used

I12C serial data
12C_SDA oD 41
Leave empty if not used

3.17 SPI Port

SPI interface only supports main mode, and 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 26 SPI pin definition

Pin Name 1/0 Pin Description

SPI CLK

SPI_CLK DO 26 .
- Leave empty if not used
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SPI chip selection
SPI_CS DO 25 :
Leave empty if not used
SPI Main mode input
SPI_DIN DI 88 :
- Leave empty if not used
SPI Main mode output
SPI_DOUT DO 64 .
- Leave empty if not used

3.18 Function Multiplexing Interface

Table 27 Pin definition of multiplexing function

Pin Name Pin Default mode | Mode O Mode 1 Mode 2 Mode 3
PSM_IND 1 gpio_4 i‘s’:izsm
PCM_CLK 4 i2s2_bek gpio_0 iﬁ:;ﬂasm spi 2 clk | i2s2_bck
PCM_SYNC |5 i252_Irck gpio_1 iﬁis—ﬂasm spi_ 2 cs 0 |i2s2 Irck
PCM_DIN 6 i2s2_sdat i gpio_2 iz:gﬂzsm spi_2 dio 0 |i2s2 sdat i
PCM_DOUT 7 i2s2_sdat_o gpio_3 iz:gﬂ{fhl spi_2 di 1 i2s2_sdat o
W_DISABLE# | 18 gpio_27 Z?;ir;fl_d gpio_27
AP _READY |19 gpio_28 Zgir;fl—d gpio_28
STATUS 20 gpio_5 gpio_5 spi_flash1
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_sio_3

NET_STATUS |21 gpio_13 gpio_13
SPI_CS 25 spi_l cs O gpio_10 ;pi_l_cs_
SPI_CLK 26 spi_1 clk gpio_9 spi_1 clk
AUX_TXD 27 uart_2_txd gpio_21 uart_2_txd
AUX_RXD 28 uart_2_rxd gpio_20 uart_2_rxd
MAIN_DTR 30 gpio_25 Z?anirgfl—d gpio_25
MAIN_CTS 36 uart_1 cts gpio_19 uart_1 cts
MAIN_RTS 37 uart_1_rts gpio_18 uart_1 rts
MAIN_DCD 38 gpio_24 :(;‘:md—c gpio_24
MAIN_RI 39 gpio_26 sdmmcl_d gpio_26

ata_1*
12C_SCL 40 i2c_m2_scl gpio_14 i2c_m2_scl
12C_SDA 41 i2c_m2_sda gpio_15 ;2c_m2_sd
USIM1_DET 42 gpio_23 gpio_23 uart 2 cts
SPI_DOUT 64 spi_1 dio 0 gpio_11 gpi_l_dio_
USIM2_DET* 83 gpio_22 gpio_22 uart_2 rts
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USIM2_CLK 84 sim_2 clk sim_2 clk gpio_29
USIM2_RST 85 sim_2 rst sim_2 rst gpio_31
USIM2_DATA | 86 sim_2_dio sim_2_dio gpio_30
SPI_DIN 88 spi_1l di_1 gpio_12 spi_1l di_1

Remarks: "*" means under development.

4 Antenna Interface

SLM336-L module design interface, there are two antenna, the antenna impedance 50Q.

Table 19 Definition of pin of antenna interface

Pin Name Pin Number | Description 110 Remark

ANT_MAIN 60 main antenna port 10 50Q impedance

4.1 Antenna Interface

SLM336-L provides one antenna pins: ANT_MAIN to improve the product's FDD-LTE, 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:

GSM850 <0.6dB;
GSM900 <0.6dB;
DCS1800 <1.0dB;
DCS1900 <1.0dB
FDD-LTE<1.2dB;

4.2 RF Reference Circuit

4.2.1 Antenna Connection Reference Design

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

1. Schematic design, near the module RF port reserved 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, 1 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.

Module

\r Main antenna

ANT MATN

RI OR )
NC

z O
8=

-

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
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FIG. 20 Two-layer PCB microstrip line structure

Complete structure of coplanar waveguide

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
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4.3 Antenna Installation

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

Table 29 Antenna requirements

Type Requirement

VSWR: <2

GSM 850:2.35dBi,GSM 1900:2.10dBi,
LTE B2:2.10dBi, B4:2.4dBi, B5:2.52dBi,B7:3.19dBi,B66:2.40dBi

GSM/EDD-LTE Maximum output power (W) : 2W

input impedance (ohm) : 50

Type of polarization: vertical direction

Cable insertion loss: < 1.5dB
(GSM850/900/1800/1900;LTE B2/B3/B4/B5/B7/B8/B28/B66)

4.3.2 RF output power
The RF output power of SLM336-L is shown in the following table.

Table 30 SLM336-L RF transmission power

Frequency Max Min
GSM850 33dBm+2dB 5dBm+5dB
EGSM900 33dBm+2dB 5dBm*5dB
DSM1800 30dBm+2dB 0dBm+5dB
PCS1900 30dBm+2dB 0dBm*5dB
LTE-FDD B2 23dBm=+2.7dB <-39dBm
LTE-FDD B3 23dBm=+2.7dB <-39dBm
LTE-FDD B4 23dBm=*2.7dB <-39dBm
LTE-FDD B5 23dBm=+2.7dB <-39dBm
LTE-FDD B7 23dBm=*2.7dB <-39dBm
LTE-FDD B8 23dBm=+2.7dB <-39dBm
LTE-TDD B28 23dBm=*2.7dB <-39dBm
LTE-TDD B66 23dBm=*2.7dB <-39dBm

4.3.3 RF Frequency

Table 31 SLM336-L module RF reception sensitivity

| Frequency

‘ Reception sensitivity (typical value BW) -10M
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Dominant set | Diversity | Dominant+Diversity ( Dominant+Diversity)
GSM850 -108dBm NA NA -102.4dBm
EGSM900 -108dBm NA NA -102.4dBm
DCS1800 -108dBm NA NA -102.4dBm
PCS1900 -108dBm NA NA -102.4dBm
LTE-FDD B2 -98dBm NA NA -94.3dBm
LTE-FDD B3 -97dBm NA NA -94.3dBm
LTE-FDD B4 -98dBm NA NA -96.3dBm
LTE-FDD B5 -98dBm NA NA -94.3dBm
LTE-FDD B7 -98dBm NA NA -94.3dBm
LTE-FDD B8 -98dBm NA NA -93.3dBm
LTE-FDD B28 -98dBm NA NA -94.8dBm
LTE-TDD B66 -98dBm NA NA -96.5dBm
Remark:

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

4.3.4 Working

Table 32 SLM336-L operating frequency

Frequency

Frequency band send receive units

GSM850 824~849 869~894 MHz

EGSM900 880~915 925~960 MHz

DCS1800 1710~1785 1805~1880 MHz

PCS1900 1850~1909 1930~1989 MHz

LTE-FDD B2 1850~1910 1930~1990 MHz

LTE-FDD B3 1710~1785 1805~1880 MHz

LTE-FDD B4 1710~1755 2110~2155 MHz

LTE-FDD B5 824~849 869~894 MHz

LTE-FDD B7 2500~2570 2620~2690 MHz

LTE-FDD B8 880~915 925~960 MHz

LTE-FDD B28 703~748 758~803 MHz

LTE-FDD B66 1710~1780 2110~2180 MHz

4.3.5 OTA Antenna Requirements

Table 33 Antenna index requirements

; TRP
Network Gain TIS
Sawor Band VSWR Effi. | SAR (dBm

Mode Peak Avg. ) (dBm)
GSM 850 <2.5:1 | >0dBi >-4dBi | >40% | <1.6W/Kg | 25 <-101
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900 25 <-101
1800(DCS) 25 <-101
1900(DCS) 24 <-101
Band2 17 <-91
Band3 17 <-91
Band4 17 <-91
Band5 17 <-91
FDD-LTE Band7 17 <-91
Band8 17 <-91
Band28 17 <-91
Band66 17 <-91

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 SLM336-L is shown in the following table.

Table 34 Limited operating voltage range of modules

Parameters Description Min Typical value | Max units
VBAT Power supply -0.3 3.8 55 \
GPIO Digital I/O level supply voltage | -0.3 1.8 2.0 V
VBUS USB Insert the test -0.3 5.0 5.5 \Y,

5.2 Ambient Temperature Range

The SLM336-L module is recommended to operate at -30~+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
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recommended that the module application terminal be stored at a certain temperature. Modules outside
this range may not work properly or may be damaged.

Table35 Temperature range of module

Parameters Min Typical value Max Units
Operating temperature -30 +25 +75 °C
Storage temperature -40 +85 °C

5.3 Electrical Characteristics of Interface Working State

VL: Logic low level;

Vu: Logic high level.

Table 27 The logic level of a normal digital 10 signal

Signal Vi VH Units
Min Max Min Max

digital input -0.3 0.6 1.2 2.0 v

digital ouput 0.45 1.35 v

Table 28 Electrical characteristics of power supply operating state

Parameters 1/0 Min Model Max Units

VBAT I 35 3.8 4.2 \%

VBUS I 4.5 5.0 55 \Y

USIM_VDD @) 1.7/2.75 1.8/2.85 1.9/2.95 \Y
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5.4 Power Consumption Range

Table 38 Power consumption

State of the | Test item Test Case Result

module (mA)

Power off Shutdown leakage Maintain normal .voltage (3.8V) power supply in A2UA
current case of power failure

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

Real
networ | Insert the unicom card, the actual network standby, use AT
k command to query and register the network, and record the
dorma | 10-minute average current.
ncy
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.
GSM850 CH128
1) The tested module was powered on, and the data
network was successfully registered;
Dormant
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.
GSM8
50

GSM850 CH190

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.

SLM336-L Hardware Design Manual 50 /75



MEIG =08
=<lo SLM336-L Hardware Design Manual

GSMB850 CH251

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.

GSM900 CH975

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.

GSM900 CH38

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

GSM9

00 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.

GSM900 CH124

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.
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DCS CH698

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.

DCS CH512

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

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

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

DCS CH885

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.

PCS CH661

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

PCS 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.
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PCS CH512

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.

PCS CH810

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.

Band2 CH18650

The
module | 1y The tested module was powered on, and the data
IS network was successfully registered:;
powere

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

DRX
monitor | 3) Under the condition of no data transmission, the tested

ing module maintained for 10 minutes and recorded the
period | @verage current for 10 minutes.

FDD of the

idle | Band2 CH18900
state
onthe | 1) The tested module was powered on, and the data

networ | network was successfully registered;

kis
1285 | 2 Set the module to sleep state through AT instruction
(USB is in suspended state);
With no - o
data 3) Under the condition of no data transmission, the tested
transfer module maintained for 10 minutes and recorded the
the | @verage current for 10 minutes.
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USB is
ina Band2 CH19150
sudspden 1) The tested module was powered on, and the data
€ network was successfully registered;
state

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.

Band3 CH19575

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.

Band3 CH19250

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.

Band3 CH19900

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.

SLM336-L Hardware Design Manual 54 /75



MEIG =08
=<lo SLM336-L Hardware Design Manual

Band4 CH20000

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.

Band4 CH20175

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.

Band4 CH20350

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.

Band5 CH20525

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.
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Band5 CH20450

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.

Band5 CH20600

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.

Band7 CH20800

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.

Band7 CH21100

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.
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Band7 CH21400

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.

Band8 CH21625

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.

Band8 CH21500

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.

Band8 CH21750

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.
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Band66 CH132022

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.

Band66 CH132622

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.

Band28A CH27260

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.
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Band28A CH27310

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.

Band28A CH21359

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.

Band28B CH27460

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.

Band28B CH27535

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.
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Band28B CH27609

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.

Band2 CH18650

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

The | Band2 CH18900
module

is Under the condition of no data transmission, the tested
powere | module maintained for 10 minutes and recorded the
d on, | average current for 10 minutes.
and the
DRX
monitor
ing Under the condition of no data transmission, the tested
period | module maintained for 10 minutes and recorded the
of the | average current for 10 minutes.
idle
state
on the

Band2 CH19150

standby FDD
Band3 CH19575

NEWOr | ynder the condition of no data transmission, the tested
kis module maintained for 10 minutes and recorded the

1.28s average current for 10 minutes.
With no

data Band3 CH19250
transfer

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

is
active

Band3 CH19900

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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Band4 CH20000

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

Band4 CH20350

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

Band5 CH20600

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

Band5 CH20450

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

Band5 CH20525

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

Band7 CH20800

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

Band7 CH21100

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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Band7 CH21400

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

Band8 CH21750

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

Band8 CH21625

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

Band8 CH21500

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

Band66 CH132022

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.

Band66 CH132622

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

Band28A CH27260

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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Band28A CH27310

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

Band28A CH27359

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

Band28B CH27460

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

Band28B CH27535

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

Band28B CH27609

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
1) Band2 0dBm
RoOM | The tested module carries out data transmission and
temper | maintains for 5 minutes, and records the average current
Data ature; | for 5 minutes
transmissio | FDD 2) Dc
n power | Band2 10dBm
supply i .
is used The tested module carries out data transmission and
to maintains for 5 minutes, and records the average current
supply for 5 minutes
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mg(]jile Band2 23dBm CH18650
, and The tested module carries out data transmission and
the maintains for 5 minutes, and records the average current
yoltage for 5 minutes
is set at
3.8V,

Band2 23dBm CH18900

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

Band2 23dBm CH19150

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

Band3 0dBm

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

Band3 10dBm

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

Band3 23dBm CH19575

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

Band3 23dBm CH19250

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

Band3 23dBm CH19900

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes
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Band4 0dBm

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

Band4 10dBm

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

Band4 23dBm CH20000

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

Band4 23dBm CH20350

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

Band5 0dBm

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

Band5 10dBm

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
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Band5 23dBm CH20450

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

Band5 23dBm CH20600

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

Band7 0dBm

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

Band7 10dBm

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

Band7 23dBm CH21100

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

Band7 23dBm CH20800

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

Band7 23dBm CH21400

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

Band8 0dBm

The tested module carries out data transmission and
maintains for 5 minutes, and records the average current
for 5 minutes
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Band8 10dBm

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

Band8 23dBm CH21500

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

Band8 23dBm CH21625

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

Band8 23dBm CH21750

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

Band66 0dBm

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

Band66 10dBm

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

Band66 23dBm CH132022

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

Band66 23dBm CH132322

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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Band66 23dBm CH132622

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

Band28 0dBm

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

Band28 10dBm

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

Band28 23dBm CH27260

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

Band28 23dBm CH27435

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

Band28 23dBm CH27610

High 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
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Figure 25Top view of the module
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6.4 Module Bottom View

Figure 26. Bottom view of the module

SLM336-L Hardware Design Manual 71 /75



MEIG =08
=<lo SLM336-L Hardware Design Manual

7 Storage and Production

7.1 Storage

The SLM336-L 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.

SLM336-L Hardware Design Manual 72 175



MEIG =08
=<lo SLM336-L Hardware Design Manual

7.2 Manufacturing Welding
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FIG. 27 Reflow temperature curve
7.3 Package
The SLM336-L uses tape packaging. The dimensions of tape packaging are as follows:

Part. Cy Carrier tape/ARE

B oS - 8.5 ) B ool btbin/ At R
b 2.0010. 15 / el 0.56510.05w f‘ /\’
fecosgecosso % ’ "

=

é X N H ( Orientation
g [[[° 32 of produet
g e EF &=
3 4%

SLM336E

000000000000000pP0O00OOQQ

Part A: Reel sheet/#f)y \ . .

NN 1| amomw Part F: Plastic Reel/Bet

TIL0E0H | \ 3.%610.16 Hlpes part B and 2pcs part A assesble to Ipes Part F
ARR

=| =l Part F Spec. : 13"4"sidm
*Part F package: Module: M1=500pcs
1 ! Cave: Cl=520pcs
0 Length: L1=28#520=14560m=14. 56m

IR | ¥ P T | A0 | A | B | Bl | O | K F E D [ D | PO | P2
DIM | 44.00 | 28.00 | 0.35 | 20.30 | 21.30 | 24.00 | 25.00 | 2.95 | 3.95 [ 20.20 | 175 | L50 | 2.00 | 4.00 | 2.00
TOLE | 40.30 [ +0.15 | £0.05 | +0.15 [ +0.30 | +0.15 | +0.30 | £0.15 | £0.15 [ +0.15 | £0.10 | 3% | 22 | +0.10| +0.10

FIG. 28 Packaging dimension diagram
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8 Appendix A Reference and Term
Abbreviation

8.1 Reference

SLM336-L Module specifications;

SLM336-L AT Commands;

SLM336-L EVB user's manual

SLM336-L Reference design circuit;

SLM336-L Apply the business process manual.

8.2 Term Abbreviation

Table 39 Term abbreviations

Abbreviation

English Description

Chinese Description

AMR Adaptive Multi-rate EPEINESTES

BER Bit Error Rate LSLEES

BTS Base Transceiver Station ECRIE &

PCI Peripheral Component Interconnect AN B

CS Circuit Switched (CS) domain FEL % 3,

CSD Circuit Switched Data FHL R AT A

DCE Data communication equipment B o A 15 A

DTE Data terminal equipment s L %

DTR Data Terminal Ready s A m i

EDGE Enhanced Data rates for GSM Evolution 5N GPRS

EFR Enhanced Full Rate 0 A R

EGSM Enhanced GSM 1455 GSM

EMC Electromagnetic Compatibility FL e

ESD Electrostatic Discharge F FURE TN

FR Frame Relay o 2k

GMSK Gaussian Minimum Shift Keying e i e /RS R

GPIO General Purpose Input Output pil RN e,

GPRS General Packet Radio Service WA HTL RS

GSM Global Standard for Mobile Communications EERARERS BB RR

HR Half Rate ok

HSDPA High Speed Downlink Packet Access EE AT AN

HSUPA High Speed Uplink Packet Access El AT AN

HSPA HSPA High-Speed Packet Access [ERE A EE N

HSPA+ HSPA High-Speed Packet Access+ R A oy AN

IEC International Electro-technical Commission R TR ZR 2
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IMEI International Mobile Equipment Identity b s 15 £ A il

MEID Mobile Equipment Identifier CDMAZ& i 1) 5 4y 1R 751 L

110 Input/Output NI

ISO International Standards Organization ] Frp AL 2H 21

ITU International Telecommunications Union Br L L

bps bits per second LE R R AD

LED Light Emitting Diode RMGCME

M2M Machine to machine PlLERINLA

MO Mobile Originated ¥5) 6 KA

MT Mobile Terminated ¥ 5h &2 1k

NTC Negative Temperature Coefficient i SR AL

PC Personal Computer MNHE AL

PCB Printed Circuit Board B[] HL R A

PCS Personal Cellular System NS

PCM Pulse Code Modulation ik p G R 1 1)

PCS Personal Communication System GSM1900

PDU Packet Data Unit oy AR T

PPP Point-to-point protocol R g

PS Packet Switched Iy H AT I

QPSK Quadrate Phase Shift Keying IEAT AT B A

SIM Subscriber Identity Module F P R AR AH

TCP/IP Transmission Control Protocol/ Internet Protocol B Sz UL LI Y B A

UART Universal asynchronous receiver-transmitter BH R RURS FD

USIM Universal Subscriber Identity Module I8 FH R

UMTS Universal Mobile Telecommunications System HHZEERSR

USB Universal Serial Bus B AT R

WCDMA Wideband Code Division Multiple Access i i A7) % bk

TD-SCDMA Time Division-Synchronous Code Division Multiple S A 2 b
Access

TDD-LTE Time Division Long Term Evolution I K T s 3k

FDD-LTE Frequency Division Duplexing Long Term Evolution A K ITE E

Vmax Maximum Voltage Value K L AR

Vnorm Normal Voltage Value S R A

Vmin Minimum Voltage Value /) LU AE

Vipmax Maximum Input High Level Voltage Value NG i PN

Viumin Minimum Input High Level Voltage Value AN A iR S AN ENA

ViLmax Maximum Input Low Level Voltage Value AN N i SN ENA

Viimin Minimum Input Low Level Voltage Value BN T RN

Vonmax Maximum Output High Level Voltage Value i HH R LT R B K LR

Vonmin Minimum Output High Level Voltage Value i HH R T B N LR

VoLmax Maximum Output Low Level Voltage Value i AR P [ B K LR

VoLmin Minimum Output Low Level Voltage Value K T e LU

SLM336-L Hardware Design Manual

75 175




FCC warning message

According to the definition of mobile and fixed device is described in Part 2.1091(b), this device is a
mobile or fixed device.

And the following conditions must be met:

1. This Modular Approval is limited to OEM installation for mobile or fixed applications only. The
antenna installation and operating configurations of this transmitter, including any applicable source-
based time averaging duty factor, antenna gain, and cable loss must satisfy MPE categorical Exclusion
Requirements of 2.1091.

2. The EUT is a mobile or fixed device; maintain at least a 20 cm separation between the EUT and the
user’s body and must not transmit simultaneously with any other antenna or transmitter.

3. Alabel with the following statements must be attached to the host end product: This device contains
FCC ID: 2APJ4-SLM336-L . This module must not transmit simultaneously with any other antenna or
transmitter

4. The host end product must include a user manual that clearly defines operating requirements and
conditions that must be observed to ensure compliance with current FCC RF exposure guidelines.

For portable devices, in addition to the conditions 3 through 6 described above, a separate approval
is required to satisfy the SAR requirements of FCC Part 2.1093 If the device is used for other
equipment that separate approval is required for all other operating configurations, including portable
configurations with respect to 2.1093 and different antenna configurations. For this device, OEM
Integrator must be provided with labeling instructions of finished products.

Please refer to KDB784748 D01, section A.6 last two paragraphs: A certified modular has the option
to use a permanently affixed label, or an electronic label. For a permanently affixed label, the module
must be labeled with an FCC ID - Section 2.926 (see 2.2 Certification (labeling requirements) above).
The OEM manual must provide clear instructions explaining to the OEM the labeling requirements,
options and OEM user manual instructions that are required.

For a host using a certified modular with a standard fixed label, if (1) the module’s FCC ID is not visible
when installed in the host, or (2) if the host is marketed so that end users do not have straightforward
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: 2APJ4-SLM336-L "Contains
Transmitter Module FCC ID: 2APJ4-SLM336-L"

The host OEM user manual must also contain clear instructions on how end users can find and/or
access the module and the FCC ID.

Statement

The module is limited to OEM installation only. The OEM integrator is responsible for ensuring that the
end-user has no manual instruction to remove or install module. OEM host shall implement a Class Il
Permissive Change (C2PC) or a new FCC ID to demonstrate complied with FCC standard. The OEM
integrator is still responsible for testing their end-product for any additional compliance requirements
required with this module installed.

The final end product must be labeled in a visible area with the following: "Contains FCC ID 2APJ4-

SLM336-L” The final host / module combination may also need to be evaluated against the FCC Part

(1j'53t (ir(ijteri_a for unintentional radiators in order to be properly authorized for operation as a Part 15
igital device.

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.

Changes or modifications not expressly approved by the manufacturer could void the user’s authority
to operate the equipment.

To ensure compliance with all non-transmitter functions the host manufacturer is responsible for
ensuring compliance with the module(s) installed and fully operational. For example, if a host was
previously authorized as an unintentional radiator under the Supplier’s Declaration of Conformity
procedure without a transmitter certified module and a module is added, the host manufacturer is
responsible for ensuring that the after the module is installed and operational the host continues to be
compliant with the Part 15B unintentional radiator requirements.



Class B digital device

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

Manual Information to the End User

The OEM integrator has to be aware not to provide information to the end user regarding how to install
or remove this RF module in the user’s manual of the end product which integrates this module. The
end user manual shall include all required regulatory information/warning as show in this manual.

Summarize the specific operational use conditions

The LTE Cat1 Module radio module is designed specifically for control applications in the host product
intelligent lightingseries, model: SLM336-L. The radio module is not intended to be sold as a
standalone product. LTE Cat1 Module is applicable to oil platforms, cars, trans, boats and aircraft. LTE
Cat1 Module radio module must not coexist or work in conjunction with anyother antenna or transmitter.

Trace antenna designs

Please refer to Chapter 4

Typical antenna types include monopole, PIFA, dipole and PCB(Trace antenna). The modular
transmitter is certified based on the conducted output power, a change in antenna gain is possible
}Brough a Class Il permissive change by contacting the module grantee, or filling for a change in FCC

Important Note

In the event that these conditions cannot be met éfor example co-location with another transmitter),
then the FCC authorization is no longer considered valid and the FCC ID cannot be used on the final
product. In these circumstances, the OEM integrator will be responsible for re-evaluating the end
product (including the transmitter) and obtaining a separate FCC authorization.

Note EMI Considerations

KDB 996369 D04 Module Integration Guide has been considered as "best practice# for RF design
engineering testing and evaluation of non-linear interactions which can generate additional non-
compliant limits due to module placement to host components or properties.

For standalone mode, KDB 996369 D04 Module Integration Guide was referenced, and simultaneous
mode considered for the host product to confirm compliance.

How to make changes
Only Grantees are permitted to make permissive changes, it is recommended that module



manufactures provide contact information and some guidance to host providers. Each host product
model will require AC Powerline Conducted Emissions, Spurious Radiated Emissions, and conducted
output power/EIRP verification. A C2PC will be completed for the integration into additional host
models.

Information on test modes and additional testing requirements

Data transfer module demo board can control the EUT work in RF test mode at specified conditions.
This radio module must not be installed to co-locate and operating simultaneously with other radios in
the host system except in accordance with FCC multi-transmitter product procedures. Additional
testing and equipment authorization may be required operate simultaneously with other radio.

Additional testing, Part 15 Subpart B disclaimer

The host product manufacturer is responsible for compliance with any other FCC rules that apply to
the host not covered by the modular transmitter grant of certification. The final host product still
requires Part 15 Subpart B compliance testing with the modular transmitter installed.
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