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1 Applicability Table

Table 1: Applicability table

LTE Modem Card mPLSx3
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2 Introduction

2.1 Scope

This document' describes the hardware of the Cinterion® LTE Modem Card mPLSx3
product family. It helps you quickly retrieve interface specifications, electrical and mechan-
ical details, and information on the requirements to be considered for integrating further
components.

2.2 Audience

This document is intended for system integrators that are using the Telit LTE Modem Card
mMPLSx3 in their products.

2.3 Contact Information, Support

For technical support and general questions, e-mail:

* TS-EMEA@telit.com

* TS-AMERICAS@telit.com
* TS-APAC@telit.com

e TS-SRD@telit.com

* TS-ONEEDGE@telit.com

Alternatively, use: https://www.telit.com/contact-us/

Product information and technical documents are accessible 24/7 on our website: https://
www.telit.com

2.4 Conventions

Note: Provide advice and suggestions that may be useful when integrating the mod-
ule.

Danger: This information MUST be followed, or catastrophic equipment failure or
personal injury may occur.

ESD Risk: Notifies the user to take proper grounding precautions before handling
the product.

Alerts the user on important steps about the module integration.

All dates are in ISO 8601 format, that is YYYY-MM-DD.

1. The document is effective only if listed in the appropriate Release Notes as part of the technical documentation deli-
vered with your Telit Cinterion product.
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2.5 Ordering Information

Table 2: LTE Modem Card mPLSx3 overview

Product Module Interface Type LTE Category Ordering information
mMPLS63-W A | PLS63-W A Cat.1 L30960-N7000-A100
mPLS63-W B | PLS63-W |B Cat.1 L30960-N7000-B100
mMPLS83-W A |PLS83-W | A Cat4 L30960-N7010-A100
MPLS83-W A Cl | PLS83-W CI | A Cat4 L30960-N7015-A100
mPLS83-W B | PLS83-W |B Cat4 L30960-N7010-B100
MPLS83-X A PLS83-X A Cat4 L30960-N7020-A100

L30960-N7020-A120
MPLS83-X A Cl | PLS83-XCl |A Cat4 L30960-N7025-A100

Wherever necessary a note is made to differentiate between the product variants.

Note: The ready-to-use development and test environment for the Telit Cinterion mPLSx3
Modem Card described in [4] requires the additional use of an LTE Modem Card Adapter
Board. The ordering number for the LTE Modem Card Adapter Board is: L30960-N3202-

A300.

2.6 Related Documents

[1] PLS63-W AT Command Set Specification
PLS83-W AT Command Set Specification
PLS83-X AT Command Set Specification
[2] PLSx3 Hardware Interface Specification
[3] PLS63-W Release Note
PLS83-W Release Note
PLS83-X Release Note
[4] Getting Started with LTE Modem Cards User Guide, v03a
[5] PCl Express® Mini Card Electromechanical Specification, Revision 2.1, December 9, 2016
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2.7 Terms and Abbreviations

Abbreviation Description

3FF Third Form Factor

3GPP 3rd Generation Partnership Project

CE Conformité Européene (European Conformity)

CcsSD Circuit Switched Data

CT™M Cellular Text Telephone Modem

ETS European Telecommunication Standard

FCC Federal Communications Commission (U.S.)

GPRS General Packet Radio Service

GSM Global Standard for Mobile Communications

HSPA High Speed Packet Access

HSDPA High Speed Download Packet Access

l/0 Input/Output

IC Integrated Circuit

IEC International Electrotechnical Commission

ISO International Standards Organization

ITU International Telecommunications Union

LED Light Emitting Diode

Mbps Mbits per second

MFF2 M2M UICC Form Factor 2

MM Man Machine Interface

MNO Mobile Network Operator

MO Mobile Originated

MT Mobile Terminated

PBCCH Packet Switched Broadcast Control Channel

PCl Peripheral Component Interconnect (personal computer bus)

PDU Protocol Data Unit

PIN Personal Identification Number

PPP Point-to-point protocol

R&TTE Radio and Telecommunication Terminal Equipment

RF Radio Frequency

RLP Radio Link Protocol

RoHS Restriction of the use of certain hazardous substances in electrical
and electronic equipment.
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2.8

2.9

Abbreviation Description

SAR Specific Absorption Rate

SIM Subscriber Identification Module

SMS Short Message Service

TTY Text Telephone

UICC Universal Integrated Circuit Card

UMTS Universal Mobile Telecommunications System
USB Universal Serial Bus

USssD Unstructured Supplementary Service Data

Terms and Conditions

Refer to https://www.telit.com/hardware-terms-conditions/.

Disclaimer

THE MATERIAL IN THIS DOCUMENT IS FOR INFORMATIONAL PURPOSES ONLY. TELIT CIN-
TERION RESERVES THE RIGHT TO MAKE CHANGES TO THE PRODUCTS DESCRIBED HEREIN.
THE SPECIFICATIONS IN THIS DOCUMENT ARE SUBJECT TO CHANGE AT THE DISCRETION
OF TELIT CINTERION WITHOUT PRIOR NOTICE. THIS DOCUMENT IS PROVIDED ON "AS IS"
BASIS ONLY AND MAY CONTAIN DEFICIENCIES OR INADEQUACIES. TELIT CINTERION DOES
NOT ASSUME ANY LIABILITY FOR INFORMATION PROVIDED IN THE DOCUMENT OR ARIS-
ING OUT OF THE APPLICATION OR USE OF ANY PRODUCT DESCRIBED HEREIN.

TELIT CINTERION GRANTS A NON-EXCLUSIVE RIGHT TO USE THE DOCUMENT. THE RECIP-
IENT SHALL NOT COPY, MODIFY, DISCLOSE, OR REPRODUCE THE DOCUMENT EXCEPT AS
SPECIFICALLY AUTHORIZED BY TELIT CINTERION.

TELIT CINTERION AND THE TELIT CINTERION LOGO, ARE TRADEMARKS OF TELIT CINTERI-
ON AND ARE REGISTERED IN CERTAIN COUNTRIES. ALL OTHER REGISTERED TRADEMARKS
OR TRADEMARKS MENTIONED IN THIS DOCUMENT ARE THE PROPERTY OF THEIR RESPEC-
TIVE OWNERS AND ARE EXPRESSLY RESERVED BY TELIT CINTERION (AND ITS LICENSORS).
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3 Product Concept

Figure 1 and Figure 2 show the top and bottom view of LTE Modem Card mPLSx3.
Pin 1 PLSx3 module U.FL antenna connectors

Main
Antenna

GPS
Antenna

RX Diversity
Antenna

Pin 51 Mounting holes

Figure 1: LTE Modem Card mPLSx3 top view

Pin 52 Micro-SIM card holder

Pin 2 Mounting holes

Figure 2: LTE Modem Card mPLSx3 bottom view
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3.1 Key Features at a Glance

Feature Implementation

General

Incorporated Module | The incorporated module (see Table 2) handles all signal and
data processing within the LTE Modem Card mPLSx3. Internal
software runs the complete GSM/UMTS/LTE protocol stack.

Frequency bands LTE Modem Card mPLSx3 integrates all the bands required to
have a global coverage across the world (NORAM / LATAM /
EMEA /APAC).

Please refer to Section 3.1.1 for an overview of the frequency
bands supported by each LTE Modem Card mPLSx3 product

variant.
GSM class Small MS
2G Output power Class 4 (+33dBm +2dB) for GSM850
(according to Release Class 4 (+33dBm +2dB) for GSM900
99) Class 1 (+30dBm +2dB) for GSM1800

Class 1 (+30dBm +2dB) for GSM1900

Class E2 (+27dBm + 3dB) for GSM 850 8-PSK
Class E2 (+27dBm + 3dB) for GSM 900 8-PSK
Class E2 (+26dBm +3 /-4dB) for GSM 1800 8-PSK
Class E2 (+26dBm +3 /-4dB) for GSM 1900 8-PSK

3G Output power Class 3 (+24dBm +1/-3dB) for UMTS 850, WCDMA FDD BdXIX
(according to Release Class 3 (+24dBm +1/-3dB) for UMTS 850, WCDMA FDD BdVi
99) Class 3 (+24dBm +1/-3dB) for UMTS 850, WCDMA FDD BdV
Class 3 (+24dBm +1/-3dB) for UMTS 900, WCDMA FDD BdVIll
Class 3 (+24dBm +1/-3dB) for UMTS 1700, WCDMA FDD Bdlll

( )

( )

( )

Class 3 (+24dBm +1/-3dB) for UMTS 1900, WCDMA FDD Bdll
Class 3 (+24dBm +1/-3dB) for UMTS 2100, WCDMA FDD BdIV
Class 3 (+24dBm +1/-3dB) for UMTS 2100, WCDMA FDD BdI
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Feature Implementation

4G Output power Class 3 (+23dBm +2dB) for LTE 600, LTE FDD Bd71
(according to Release 8) | Class 3 (+23dBm +2dB) for LTE 700, LTE FDD Bd12 <MFBI Bd17>
Class 3 (+23dBm +2dB) for LTE 700, LTE FDD Bd13
Class 3 (+23dBm +2dB) for LTE 700, LTE FDD Bd14
Class 3 (+23dBm+2/-2.5dB) for LTE 700, LTE FDD Bd28
Class 3 (+23dBm +2dB) for LTE 850, LTE FDD Bd26
Class 3 (+23dBm +2dB) for LTE 850, LTE FDD Bd18
Class 3 (+23dBm +2dB) for LTE 850, LTE FDD Bd19
Class 3 (+23dBm +£2dB) for LTE 800, LTE FDD Bd20
Class 3 (+23dBm +2dB) for LTE 850, LTE FDD Bd5
Class 3 (+23dBm +2dB) for LTE 900, LTE FDD Bd8
Class 3 (+23dBm +2dB) for LTE 1800, LTE FDD Bd3
Class 3 (+23dBm +2dB) for LTE 1900, LTE FDD Bd2
Class 3 (+23dBm +2dB) for LTE 1900, LTE FDD Bd25
Class 3 (+23dBm +2dB) for LTE 2100, LTE FDD Bd1
Class 3 (+23dBm +2dB) for LTE 2100, LTE FDD Bd4
Class 3 (+23dBm +2dB) for LTE 2100, LTE FDD Bd66
Class 3 (+23dBm +2dB) for LTE 2600, LTE FDD Bd7
Class 3 (+23dBm +2dB) for LTE 2300, LTE TDD Bd40
Class 3 (+23dBm +2dB) for LTE 2500, LTE TDD Bd41
Class 3 (+23dBm +£2dB) for LTE 2600, LTE TDD Bd38

Power supply 3.0V to 3.6V (typical +3.3V)

Operating temperature | Normal operation: -30°C to +85°C
(PLSx3 module board | Extended operation: -40°C to +90°C

temperature)
Physical Dimensions: 51Tmm x 30mm x 4.95mm
Height tolerance: + 0.1Tmm
Weight: approx. 8g
RoHS All hardware components fully compliant with EU RoHS Directive
LTE features
3GPP Release 10 UE CAT 1 for mPLS63-W (DL 10Mbps, UL 5Mbps)
UE CAT 4 for mPLS83-W and mPLS83-X (DL 150Mbps, UL
50Mbps)
HSPA features
3GPP Release 7 UE CAT. 8, 6 for mPLS63-W
HSDPA - DL 7.2Mbps
HSUPA - UL 5.7Mbps
UE CAT. 14, 6 for mPLS83-W and mPLS83-X
HSPA+ - DL 21Mbps
HSUPA - UL 5.7Mbps
Compressed mode (CM) supported according to 3GPP TS25.212
UMTS features
3GPP Release 4 PS data rate - 384 kbps DL / 384 kbps UL

CS data rate - 64 kbps DL / 64 kbps UL
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Feature Implementation

GSM/GPRS features

Data transfer GPRS:
* Multislot Class 12
* Mobile Station Class B

e Coding Scheme 1 -4
EGPRS:

* Multislot Class 12

e EDGE E2 power class for 8 PSK

e Downlink coding schemes - CS 1-4, MCS 1-9
 Uplink coding schemes - CS 1-4, MCS 1-9
* SRB loopback and test mode B

e 8-bit, 11-bit RACH

* 1 phase/2 phase access procedures

e Link adaptation and IR

* NACC, extended UL TBF

* Mobile Station Class B

SMS Point-to-point MT and MO

Cell broadcast

Text and PDU mode
Storage: SIM card plus SMS locations in mobile equipment

GNSS Features

Protocol NMEA

Modes Standalone GNSS (GPS, GLONASS, Beidou, Galileo)

General Automatic power saving modes.
DC feed bridge and control of power supply for active antenna

Software

AT commands Hayes 3GPP TS 27.007, TS 27.005, Telit Cinterion

SIM Application Toolkit | SAT letter classes b, ¢, e; with BIP, default (Network) bearer sup-
port for BIP

Firmware Update Generic update from host application over USB

Interfaces

Application connector | PCl Express® Mini Card system connector (52 pin)

UICC interface Supported SIM/USIM cards: 3V, 1.8V
External SIM card reader has to be connected via application
connector.

Micro-SIM card reader is provided with the LTE Modem Card
mPLSx3, which is connected in parallel to the external SIM card
reader.

A second SIM/USIM interface is available at the application con-
nector.
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Feature Implementation

USB interface USB 2.0 High Speed (480Mbit/s) device interface. Full Speed
(12Mbit/s) compliant.

GPIO 4 GPIO, AT Command controlled

Digital audio interface | 1 digital interface can be configured as PCM or 125, AT Command
controlled

Antenna interface U.FL-R-SMT connectors for GSM/UMTS/LTE main antenna,

UMTS/LTE Diversity/MIMO antenna and GNSS antenna

Power on/off, Reset

Power on/off Automatic switch-off in case of critical temperature and voltage
conditions

Special features
Phonebook SIM and phone

3.1.1  Supported Frequency Bands

The following table lists the supported frequency bands for each of the LTE Modem Card
mPLSx3 product variants mentioned in Section 2.5.
Table 3: Supported frequency bands for each LTE Modem Card mPLSx3 variant
Band MPLS63-W, mPLS83-W  mPLS83-X
GSM/GPRS/EDGE
850MHz
900MHz
1800MHz
1900MHz
WCDMA
Bd.1 (2100MHz
Bd.2 (1900MHz
Bd.3 (1800MHz
Bd.4 (2100MHz
(
(

X | X | X| X

)
)
)
)

Bd.5 (850MHz)
Bd.6 (850MHz)
Bd.8 (900MHz)
Bd.19 (850MHz)
UMTS/HSPA
Bd.l (2100MHz)
Bd.Il (1900MHz)
Bd.lll (1800MHz)
Bd.IV (1700MHz)

X | X | X| X| X| X| X]| X

X | X | X| X
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Table 3: Supported frequency bands for each LTE Modem Card mPLSx3 variant

Band MPLS63-W, mPLS83-W  mPLS83-X

Bd.V (850MHz)

X

Bd.VI (850MHz)

Bd.VIIl (900MHz)

Bd.XIX (850MHz)

X
X
X

TD-SCDMA

Bd.34 (2000MHz)

Bd.39 (1900MHz)

x

LTE-FDD

Bd.1 (2100MHz

Bd.2 (1900MHz

Bd.3 (1800MHz

)
)
)
)

Bd.5 (850MHz)

(
(
Bd.4 (2100MHz
(
(

Bd.7 (2600MHz)

Bd.8 (900MHz)

Bd.12 (700MHz)

Bd.13 (700MHz)'

X | X | X| X| X| X| X]| X]| X

Bd.14(700MHz)

Bd.18 (850MHz)

Bd.19 (850MHz)

Bd.20 (800MHz)

Bd.25(1900MHz)

Bd.26 (850MHz)

Bd.28 (700MHz)

Bd.66(2100MHz)

Bd.71(600MHz)

Bd.66 (1700MHz)

LTE-TDD

Bd.38 (2600MHz)

X

Bd.40 (2300MHz)

X

Bd.41 (2500MHz)

X

1. For -W variant module, a sensitivity issue will occur in GNSS when transmitting in
band 13, to avoid this issue, it is suggested to use -X variant module.
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3.2 System Overview

RF and GNSS antennas

mPLSx3
r———
| Micro-SiM A
card holder |
| (3FF variant)

T PC/
Power supply

Application Connector
connector /—N  socket
(52 pin) (52 pin)

SIM card 1
holder

85/ PLSx3 module B
SIM card 2

holder

e = —

Figure 3: LTE Modem Card mPLSx3 system overview

3.3 Mechanical Dimensions

The mechanical dimensions for PCI Express® Mini Cards with a Full-Mini Card form factor
are specified in [5] and shown in Figure 4. LTE Modem Card mPLSx3 fully complies with
these values, except the height over Application board.

4.95mm 0.1

5.10mm Application board 2
PCle Standard: 5.00mm 2.6mm +0/-0.10

Figure 4: LTE Modem Card mPLSx3 mechanical dimensions (height)
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4
4.1

Application Connector Interface

Pin Assignments Interface Type A

Table 4 matches the LTE Modem Card mPLSx3 pin assignments of the interface type A
variants at the 52-pin application connector to the pin assignments specified in [5]. Table
6 lists electrical characteristics of the assigned and available pins at the application connec-
tor interface.

Table 4: Pin assignments - Interface Type A

Pin LTE Modem Comments
No. Card mPLSx3 A
pin name’
1 WAKE# controlled by RINGO of the module, see Output, open
4.4 collector
_ Supply voltage range: 3.0V to 3.6V, see 4.4.1 | Power
3 ANT_CTRLO connected to GPIO15 of the module, see 170
449
GND Ground, see 4.4.1 Power
5 ANT_CTRL1 connected to GPIO14 of the module, see I/0O
4.49
nc Not connected
UIM_RESET connected to CCRST2, see 4.4.3 Output
CCvCC SIM/UICC supply voltage, see 4.4.3 Power for SIM/
UICC
9 GND Ground, see 4.4.1 Power
10 | CCIO SIM/UICC input and output, see 4.4.3 170
11 11V8 digital I/0 reference voltage Output
12 | CCCLK SIM/UICC clock, see 4.4.3 Output
13 |UIM_PWR connected to CCVCC2 of the module, see | Power for UIM
443
14 | CCRST SIM/UICC reset, see 4.4.3 Output
15 |GND Ground, see 4.4.1 Power
16 | nc Not connected
17 JUIM_CLK connected to CCCLK2 of the module, see | Output
443
18 |GND Ground, see 4.4.1 Power
19 |UIM_DATA connected to CCIO2 of the module, see 170
443
20 |W_DISABLE1# | controlling start-up of the module, see 4.4.4 | Input (3.3V)
21 |GND Ground, see 4.4.1 Power
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Table 4: Pin assignments - Interface Type A

LTE Modem
Card mPLSx3 A

Comments

pin name'
PERST#

connected to EMERG_OFF of the module,
see4 4.5

Input (1.8V/3.3V)-

Not connected

Supply voltage range: 3.0V to 3.6V, see 4.4.1 | Power
Not connected
Ground, see 4.4.1 Power
Ground, see 4.4.1 Power
Not connected
Ground, see 4.4.3 Power
_ Not connected, reserved for future use
31 |nc Not connected
z_ Not connected, reserved for future use
33 |nc Not connected
34 |GND Ground, see 4.4.3 Power
35 |GND Ground, see 4.4.3 Power
36 |USB D- connected to USB_DN of the module, see | 1/0
4.4.72
37 |GND Ground, see 4.4.3 Power
38 |USB_D+ connected to USB_DP of the module, see | 1/0
4.4.72
_ Supply voltage range: 3.0V to 3.6V, see 4.4.3 | Power
40 |GND Ground, see 4.4.3 Power
_ Supply voltage range: 3.0V to 3.6V, see 4.4.3 | Power
47 | LED_WWAN# | output driven by GPIO5/STATUS of the Output, open col-
module, see 4.4.8 lector
43 |GND Ground, see 4.4.3 Power
44 | LED _WLAN# connected to GPIO13 of the module, see Output
449
45 | PCM1_CLK - digital audio, connected to BCLK of the Output
MODULE module, see4.4.7
46 | LED_WPAN# connected to GPIO4 of the module, see Output
449
47 |PCM1_OUT - | digital audio, connected to GPIO20/DOUT | Output
MODULE of the module, see 4.4.7
48 | nc Not connected
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Table 4: Pin assignments - Interface Type A

LTE Modem Comments
Card mPLSx3 A
pin name'
49 | PCM1T_IN_- digital audio, connected to GPIO21/DIN of | Input
MODULE the module, see 4.4.7
50 |GND Ground, see 4.4.3 Power
51 |PCM1_FSC_- digital audio, connected to FSC of the mod- | Output
MODULE ule, see 4.4.7
_ Supply voltage range: 3.0V to 3.6V, see 4.4.3 | Power
1. Connected lines (various): ; Power Supply: B : Ground lines (GND): ;

Not connected lines (nc): [_]; Do not connect, reserved for future use Il
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4.2

Pin Assignments Interface Type B

Table 5 matches the LTE Modem Card mPLSx3 pin assignments of the interface type B vari-
ants at the 52-pin application connector to the pin assignments specified in [5]. Table 6 lists
electrical characteristics of the assigned and available pins at the application connector in-
terface.

Table 5: Pin assignments - Interface Type B

Pin

No.

LTE Modem

Card mPLSx3 B

pin name’

Comments

WAKE# Controlled by RINGO of the module, see | Output, open collec-

4.4.6 tor
Supply voltage range: 3.0V to 3.6V, see | Power
4.4

3 Not connected, reserved for future use

4 GND Ground, see 4.4.1 Power

5 Not connected, reserved for future use

6 Not connected

7 Not connected, reserved for future use

8 [CCVCC SIM/UICC supply voltage, see 4.4.3 Power for SIM/UICC

9 GND Ground, see 4.4.1 Power

10 | CCIO SIM/UICC input and output, see 4.4.3 | 1/O

_ Not connected, reserved for future use

12 | CCCLK SIM/UICC clock, see 4.4.3 Output

_ Not connected, reserved for future use

14 | CCRST SIM/UICC reset, see 4.4.3 Output

15 |GND Ground, see 4.4.1 Power

16 |nc Not connected

_ Not connected, reserved for future use

18 |GND Ground, see 4.4.1 Power

_ Not connected, reserved for future use

20 [W_DISABLET1# | controlling start-up of the module, see |Input (3.3V)
444

21 | GND Ground, see 4.4.1 Power

22 | PERST# Connected to EMERG_OFF of the mod- | Input (1.8V/3.3V)
ule, see 4.4.5

23 Inc Not connected

_ iu4p%oly voltage range: 3.0V to 3.6V, see |Power
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Table 5: Pin assignments - Interface Type B

LTE Modem Comments
Card mPLSx3 B
pin name'
25 |nc Not connected
26 |GND Ground, see 4.4.1 Power
27 |GND Ground, see 4.4.1 Power
28 |nc Not connected
29 |GND Ground, see 4.4.1 Power
_ Not connected, reserved for future use
37 |nc Not connected
_ Not connected, reserved for future use
33 |nc Not connected
34 |GND Ground, see 4.4.1 Power
35 |GND Ground, see 4.4.1 Power
36 |USB D- Connected to USB_DN of the module, |1/0
see 4472
37 |GND Ground, see 4.4.1 Power
38 |USB D+ Connected to USB_DP of the module, |1/0
see 4.4.72
39 Supply voltage range: 3.0V to 3.6V, see | Power
4.4
40 |GND Ground, see 4.4.1 Power
41 Supply voltage range: 3.0V to 3.6V, see | Power
4.4
47 | LED_WWAN# | Output driven by GPIO5/STATUS of the | Output, open collec-
module, see 4.4.8 tor
43 |GND Ground, see 4.4.1 Power
_ Not connected, reserved for future use
45 | PCM1_CLK - Digital audio, connected to BCLK of the | Output
MODULE module, see 4.4.7
_ Not connected, reserved for future use
47 |PCM1_OUT - | Digital audio, connected to GPIO20/ Output
MODULE DOUT of the module, see 4.4.7
48 |nc Not connected
49 | PCM1T_IN_- Digital audio, connected to GPIO21/DIN |Input
MODULE of the module, see 4.4.7
50 |GND Ground, see 4.4.1 Power
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Table 5: Pin assignments - Interface Type B

LTE Modem Comments

Card mPLSx3 B
pin name'

PCM1_FSC -
MODULE

1. Connected lines (various): ; Power Supply: B ; Ground lines (GND):
Not connected lines (nc): [C_1; Do not connect, reserved for future use Il

Digital audio, connected to FSC of the
module, see 4.4.7

Supply voltage range: 3.0V to 3.6V, see | Power
4.4
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4.3

Electrical Interface Description

Table 6: Electrical description of connector interface pins

Function  Pin name IO Signal form and level Comment
Power 3V3 I |Vmax=3.6V Lines of 3V3 and
supply Vinorm = 3.3V GND must be con-
Vmin = 3.0V during Tx burst on | nected in parallel for
board supply purposes
because higher peak
currents may occur.
GND Ground Application Ground
External |1V8 O | Normal operation: 1V8 should be used
supply Vonorm = 1.80V +2% to supply level shift-
voltage lomax = 10mA ers at the interfaces.
Do not exceed |max
SLEEP mode Operation:
VSleep = 1.80V +4% 1V8 is only available
lomax = 10mA in interface A vari-
ants.
Clmax =100nF
Note: 1V8 is not
back powering pro-
tected. Wrong usage
may back power the
module which is for-
bidden.
If unused keep line
open.
Test point recom-
mended.
lgnition | W_DIS- I | Rpy = 100kQ This signal disables
ABLE1# Viymax = 3.6V the start-up of the
Viymin = 2.6V module.
V, max = 0.5V
This input can be
driven by a push-pull
output or an open
collector circuit.
Test point recom-
mended.
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Table 6: Electrical description of connector interface pins

Function  Pin name IO Signal form and level Comment
Emer- PERST# I |Rp, = 100kQ This input can be
gency off V,ymax = 3.6V driven by a push-pull
V,ymin = 1.6V output or an open
Vi max = 0.5V collector circuit.
~~|_|~~low impulse width >
20ms If unused keep line
open.
Test point recom-
mended.
Connec- |LED_W- O |Vgmax =045V at|=2mA Status signaling,
tivity sta- | WAN# open collector
tus output (low=LED on)
3V SIM CCRST O |Vgmax=0.4V Maximum cable
card UIM_RESET Voymin = 2.2V length or copper
inter- Voymax = 3.04V track should be not
aces 24 (66— |7 v,max =055y onger her 100
UIM_DATA |O |V, min=2.128V '
Vigmax = 3.05V UIM_DATA should
Voumax = 0.4V ?Jcljl\(jl TP%Eull—up to
Voymin = 2.2V - '
Vormax = 3.04V 2" SIM interface is
CCCLK O | Vo max =0.4V only available in
UIM_CLK Voymin = 2.2V interface A variants.
Voymax = 3.04V If not used, keep line
cavce O | Vomin =2.75V open.
UIM_PWR Votyp = 2.85V
Vomax = 3.04V

lomax = -30mA
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Table 6: Electrical description of connector interface pins

Function  Pin name IO Signal form and level Comment
1.8V SIM | CCRST O [Vgmax =0.4V Maximum cable
card UIM_RESET Voymin = 1.36V length or copper
interface Voymax = 1.93V track should be not
(2X%) — longer than 100mm
Cclo I/ |V, max = 0.334V
UIM_DATA |0 |V,min = 1351V 10 5IM card holder.
Vigmax =197V UIM_DATA should
_ add 10k pull-up to

Voumin = 1.336V

Vopmax =1.93V 279 SIM interface is

CCCLK O |Vgmax=0.4V only available in
UIM_CLK Voymin = 1.336V interface A variants.
Voymax = 1.93V If not used, keep line
— open.
CCvCC O |Vomin=1.67V
UIM_PWR Votyp = 1.80V
Vomax = 1.93V
lomax =-30mA
Host WAKE# O [Vomax =045V atl=2mA Open collector out-
wakeup put.
If unused keep line
open.
Test point recom-
mended.
USB USB_D- I/ | Full and High speed signal (dif- | Test point recom-

O |ferential) characteristics accord- | mended.
USB D+ M ing USB 2.0 specification.

USB High Speed
mode operation
requires a differen-
tial impedance of

90Q.
GPIO ANT_CTRLO |I/ |V, max =0.334V Signals only available
interface |ANT_CTRLT |O |V,min=1.351V in interface A vari-
LED_WLAN# Viymax =1.97V ants.
LED_WPAN
Vo max = 0.4V If unused keep lines
Voymin = 1.336V open.

Voymax = 1.93V
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Table 6: Electrical description of connector interface pins

Function  Pin name IO Signal form and level Comment
Digital PCM1_CLK - |O |Vgmax =045V If unused keep lines
Audio MODULE Voymin = 1.35V open.
Interface PCM1_OUT -0 Voymax = 1.8V
MODULE V,max = 0.63V
PCMT_IN_- |l |Vymin=1.17V
MODULE Viymax = 1.8V
PCM1_FSC- |O
MODULE
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4.4
4.4.1

4.4.2

4.4.3

Characteristics

Power Supply and Ground
The LTE Modem Card mPLSx3 uses the five 3V3 pins and 14 GND pins listed in Section 4.1.

USB Interface

The LTE Modem Card mPLSx3's USB interface (USB_D+, USB_D-) as part of the 52-pin ap-

plication connector supports a USB 2.0 High Speed (480Mbit/s) device interface that is Full

Speed (12Mbit/s) compliant. Because there is no separate voltage detection line available

on the application connector, the LTE Modem Card mPLSx3 reports as a self-powered de-
vice compliant with the “Universal Serial Bus Specification Revision 2.0,

Via the USB interface it is possible to implement a Telit Cinterion USB modem as well as six
further Telit Cinterion ports that provide an AT interface to the module. The appropriate
modem and port configuration files (INF) can be downloaded from the Telit Cinterion
Download Zone.

SIM/UICC Interface

The LTE Modem Card mPLSx3 provides with interface type Atwo SIM/UICC interfaces at the
52-pin application connector compliant to the ISO/IEC 7816-3 specification. For interface
type B variants only one SIM/UICC interface is available.

The SIM interface is intended for 1.8V and 3V SIM cards in accordance with GSM 11.12
Phase 2.

The following table lists the pins available for both SIM/UICC interface.
Table 7: Signals of the SIM interface

Signal Description

CCCLK Chipcard clock

UIM_CLK

Ccvcc SIM supply voltage.

UIM_PWR

CClo Serial data line, input and output.
UIM_DATA

CCRST Chipcard reset

UIM_RESET

Note: No guarantee can be given, nor any liability accepted, if loss of data is encountered after
removing the SIM card during operation. Also, no guarantee can be given for properly initial-
izing any SIM card that the user inserts after having removed the SIM card during operation.

In this case, the LTE Modem Card mPLSx3 must be restarted.

2. The specification is available for download on http://www.usb.org/developers/docs/

1VV0301905 Rev. 0 Page 28 of 64 2023-12-6


http://www.usb.org/developers/docs/

Cinterion

||| I ‘ || Telit LTE Modem Card mPLSx3 Hardware Interface Description
!

4.4.4

4.4.5

4.4.6

The total cable length between the PLSx3 module pads soldered onto the LTE Modem Card
mPLSx3 and the pads of an external SIM card holder must not exceed 100mm in order to
meet the specifications of 3GPP TS 51.010-1 and to satisfy the requirements of EMC com-
pliance.

To avoid possible cross-talk from the CCCLK/UIM_CLK signal to the CCIO/UIM_DATA signal,
be careful that both lines are not placed closely next to each other. A useful approach is
using a GND line to shield the CCIO/UIM_DATA line from the CCCLK/UIM_CLK line.

LTE Modem Card mPLSx3 provides a micro-SIM (3FF) card holder soldered directly onto
the LTE Modem Card. It is possible to insert a micro-SIM card (3FF) into the holder on the
LTE Modem Card mPLSx3. There is no need for a card holder in an external application.
Simultaneous operation of an external and the onboard SIM/UICC is not possible.

W_DISABLE1# Signal

PLSx3 module will be automatically started, when the power supply 3V3 is present. If the
module is switched of by ATASMSO, the module will be started again. To disable the auto-
matic start of the module at power up or after ATASMSO, the W_DISABLE1# line has to be
driven to low.

W_DISABLE1# can be driven by a push-pull output or an open collector circuit.

W_DISABLE1# will not disable the RF output of LTE Modem Card mPLSx3 as described in
the [5].

PERST# Signal

The PERST# signal is internally connected to the PLSx3 module of the LTE Modem Card
mPLSx3. A low level for more than 20ms sets the module and with it all the other signal
pads to their respective reset states usually reached right after LTE Modem Card mPLSx3
startup. After releasing the PERST# line, i.e., with a change of the signal level from low to
high, the module restarts.

PERST# can be driven by a push-pull output or an open collector circuit.

Use the PERST# signal only when, due to serious problems, the software is not
responding for more than 5 seconds. Pulling the PERST# line causes the loss of all informa-
tion stored in the volatile memory. Therefore, this procedure is intended only for use in
case of emergency, e.g. if LTE Modem Card mPLSx3 does not respond.

WAKE# Signal

The WAKE# signal is controlled by the RINGO signal of the module and signals to the appli-
cation incoming calls, incoming SMS and URCs (see [1] for configuration details).
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4.4.7 Digital Audio Interface

LTE Modem Card mPLSx3 supports the digital audio interface that can be deployed as PCM
or Inter_IC Sound (12S). The configuration is done by AT commands ATASCFG="GPIO/mode/
DAI"[, <g_mode>] and ATASAIC (for details see [1], chapter “Configuration Commands” and
“"Audio Commands”).

4.4.7.1 Pulse Code Modulation Interface

LTE Modem Card mPLSx3's PCM interface can be used to connect audio devices capable

of pulse code modulation. The PCM functionality is limited to the use of wideband codec

with 16kHz sample rate only. The PCM interface runs at 16 kHz sample rate (62.5us frame
length), while the signal processing maintains this rate in a wideband AMR call or samples
automatically down to 8kHz in a narrowband call. Therefore, the PCM sample rate is inde-
pendent of the audio bandwidth of the call.

The PCM interface has the following characteristics:

* Master mode

* Long frame synchronization

* 16kHz/8kHz sample rate

* 256,512, 1024 and 4096kHz bit clock at 16kHz sample rate
* 128, 256, 512, and 2048kHz bit clock at 8kHz sample rate

Table 8 lists the available PCM interface signals.
Table 8: Overview of PCM pin functions

Signal name Signaldirection Description

master
PCM1 OUT MOD- |0 PCM Data from LTE Modem Card mPLSx3 to
ULE external codec.

PCM Data from external codec to LTE Modem
Card mPLSx3.

PCM1_IN_MODULE

PCM1_FSC_MOD- |O Frame synchronization signal to external codec.
ULE

PCM1_CLK_MOD- |O Bit clock to external codec. Note: If the CLK signal
ULE is permanently provided (ATASAIC parameter

<clk_mode> = 0), the module will no longer enter
its power save (SLEEP) state.

Note: PCM data is always formatted as 16-bit uncompressed two's complement. Also, all
PCM data and frame synchronization signals are written to the PCM bus on the rising clock
edge and read on the falling edge.
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4.4.7.2 Inter-IC Sound Interface

The I°S Interface is a standardized bidirectio zonal I°S based digital audio interface for trans-
mission of mono voice signals for telephony services.

The IS properties and capabilities comply with the requirements lay out in the Phillips IS
Bus Specifications, revised June 5, 1996.

The I°S interface has the following characteristics:

e Bit clock mode: Master

e Sampling rate: 8kHz (narrowband), 16kHz (wideband)
* 256kHz bit clock at 8kHz sample rate

e 512kHz bit clock at 16kHz sample rate

Table 9 lists the available I°S interface signals.
Table 9: Overview of IS pin functions
Signal name Signal Signal Description

inactive state direction Master

PCM1_OUT _MODULE I’S data from LTE Modem Card
MPLSx3 to external codec
PCM1_IN_MODULE PD | 1°S data from external codec to LTE
Modem Card mPLSx3
PCM1_FSC_MODULE |PD @) Frame synchronization signal to
external codec Word alignment (WS)
PCM1_CLK_MODULE |PU O Bit clock to external codec.

CLK signal low/high time varies
between 45% and 55% of its clock
period.

4.4.8 Connectivity status

LTE Modem Card mPLSx3 provides a connectivity status indicator with open collector out-
put, which is driven by GPIO5/STATUS of the module. The connectivity status indicator can
be configured by AT commands ATASCFG="GPIO/mode/SYNC"[, <g_mode>] and
ATASLED=<mode> (for details see [1], chapter “Configuration Commands” and “Hardware
related Commands”).

449 GPIO

LTE Modem Card mPLSx3 with interface type A provides 4 GPIO, which can be controlled
by AT commands (for details see [1], chapter “General Purpose /0 (GPIO) Pin related Com-

mands").
Table 10: GPIO assighnments
Signal name Module GPIO
ANT_CTRLO GPIO15
ANT_CTRL1 GPIO14
LED_WLAN# GPIO13
LED_WPAN# GPIO4
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5

Antenna Interface

The LTE Modem Card mPLSx3 GSM/UMTS/LTE antenna interface comprises a GSM/UMTS/
LTE main antenna as well as a UMTS/LTE Rx diversity/MIMO antenna to improve signal re-
liability and quality®. Therefore the LTE Modem Card mPLSx3 has two U.FL-R-SMT antenna
connectors (see Figure 1).

The interface has an impedance of 50Q. LTE Modem Card mPLSx3 is capable of sustaining
a total mismatch at the antenna interface without any damage, even when transmitting at
maximum RF power.

The external antennas must be matched properly to achieve best performance regarding
radiated power, modulation accuracy and harmonic suppression. Matching networks are

not included on the LTE Modem Card mPLSx3 PCB and should be placed in the host appli-
cation, if the antenna does not have an impedance of 50Q.

Regarding the return loss LTE Modem Card mPLSx3 provides the following values in the ac-
tive band:
Table 11: Return loss in the active band

State of module Return loss of module ~ Recommended return loss of application

Receive > 8dB > 12dB
Transmit not applicable > 12dB
Idle < 5dB not applicable’

1. Return loss of application (transmit) must be better than 6dB.

3. By delivery default the UMTS/LTE Rx diversity/MIMO antenna is configured as available for the module since its usage
is mandatory for LTE. Please refer to [1] for details on how to configure antenna settings.
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5.1

GSM/UMTS/LTE Antenna Interface Specification

Measurement conditions: T,,,= 25°C, V5,5 = 3.3V.
Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter Conditions Min. Typical Max.  Unit
LTE connectivity Band 1,2,3,4,5,7,8,12,13,14,18,19,20,25,26,28,38,40,41,66,71
Receiver Input Sensitivity | LTE FDD 2100 Band 1 -100 dBm
@A, Mah Antenna,  [TTE FDD 1900 Band 2 101 dBm
@25°C LTE FDD 1800 Band 3 -100.5 dBm
LTE FDD 2100 Band 4 -100 dBm
LTE FDD 850 Band 5 -100.5 dBm
LTE FDD 2600 Band 7 -99 dBm
LTE FDD 900 Band 8 -100 dBm
LTE FDD 700 Band 12 -102 dBm
LTE FDD 700 Band 13 -102 dBm
LTE FDD 700 Band 14 -100.5 dBm
LTE FDD 850 Band 18 -100 dBm
LTE FDD 850 Band 19 -100.5 dBm
LTE FDD 800 Band 20 -101 dBm
LTE FDD 1900 Band 25 -101 dBm
LTE FDD 850 Band 26 -100.5 dBm
LTE FDD 700 Band 28 -101 dBm
LTE TDD 2600 Band 38 -100 dBm
LTE TDD 2300 Band 40 -101 dBm
LTE TDD 2500 Band 41 -99.5 dBm
LTE FDD 2100 Band 66 -100 dBm
LTE FDD 600 Band 71 -102 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter Conditions Min. Typical Max.  Unit
Receiver Input Sensitivity | LTE FDD 2100 Band 1 -101 dBm
f’rﬁgihgjg;%el oy a¢ | LTE_FDD 1900 Band 2 1071 dBm
5 MHz LTE FDD 1800 Band 3 -101.5 dBm
@25°C LTE FDD 2100 Band 4 -101 dBm
LTE FDD 850 Band 5 -101.5 dBm
LTE FDD 2600 Band 7 -100 dBm
LTE FDD 900 Band 8 -100.5 dBm
LTE FDD 700 Band 12 -102.5 dBm
LTE FDD 700 Band 13 -102 dBm
LTE FDD 700 Band 14 -103 dBm
LTE FDD 850 Band 18 -102 dBm
LTE FDD 850 Band 19 -101.5 dBm
LTE FDD 800 Band 20 -102.5 dBm
LTE FDD 1900 Band 25 -102 dBm
LTE FDD 850 Band 26 -100.5 dBm
LTE FDD 700 Band 28 -103.0 dBm
LTE TDD 2600 Band 38 -100.5 dBm
LTE TDD 2300 Band 40 -100.5 dBm
LTE TDD 2500 Band 41 -100 dBm
LTE FDD 2100 Band 66 -101 dBm
LTE FDD 600 Band 71 -103 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter Conditions Min. Typical Max.  Unit
RF Power @ARP with  |LTE FDD2100Band 1 |+21 | +23 dBm
?255;2%%2%?2%‘2%% LTE FDD 1900 Band 2 |+21 _ |+23 dBm
1RB Position Low) LTE FDD 1800 Band 3 | +21  |+23 dBm
LTE FDD2100Band 4 | +21 | +23 dBm
LTE FDD 850Band 5 |+21 | +23 dBm
LTE FDD 2600 Band 7 |+21 | +23 dBm
[TEFDD 900 Band 8 | +21  |+23 dBm
LTEFDD 700 Band 12 | +21 | +23 dBm
LTEFDD 700 Band 13 |+21 | +23 dBm
LTEFDD 700 Band 14 | +21 | +23 dBm
LTEFDD 850 Band 18 | +21 | +23 dBm
[TEFDD 850 Band 19 | +21 | +23 dBm
LTEFDD 800 Band 20 |+21  |+23 dBm
LTE FDD 1900 Band 25 |+21 | +23 dBm
LTEFDD 850 Band 26 | +21 | +23 dBm
LTEFDD 700 Band 28 |+21  |+23 dBm
LTE TDD 2600 Band 38 |+21  |+23 dBm
LTE TDD 2300 Band 40 |+21  |+23 dBm
LTE TDD 2500 Band 41 |+21 | +23 dBm
LTE FDD 2100 Band 66 |+21 | +23 dBm
LTEFDD 600 Band 71 | +21  |+23 dBm
UMTS connectivity Band LI, IV, VI VITLXIX
Receiver Input Main Sen- | UMTS 2100 Band | -106 -110.5 dBm
sitivity @ ARP @25°C "J\TS 1900 Band |l 104|111 dBm
UMTS 1800 Band 11 103 [-1105 dBm
UMTS 1700 Band IV 106 [-110 dBm
UMTS 850 Band V 104 [-1105 dBm
UMTS 850 Band Vi 106 |-1105 dBm
UMTS 900 Band VI 103 [-1105 dBm
UMTS 850 Band XIX 106 |-1105 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter Conditions Min. Typical Max.  Unit

Receiver Input Diversity | UMTS 2100 Band | -106 -111.5 dBm

Sensitivity @ ARP @25°C FGTS 1900 Band | 04 [-1115 dBm
UMTS 1800 Band Il -103 -112 dBm
UMTS 1700 Band IV -106 -111.5 dBm
UMTS 850 Band V -104  |-111.5 dBm
UMTS 850 Band VI 106 [-111.5 dBm
UMTS 900 Band VIII -103 -112 dBm
UMTS 850 Band XIX 106 [-111.5 dBm

RF Power @ ARP with UMTS 2100 Band | +21 +23.5 dBm

500hm Load UMTS 1900 Band I 21 |+235 dBm

Board temperature <

85°( UMTS 1800 Band Il +27 +235 dBm
UMTS 1700 Band IV +21 +23.5 dBm
UMTS 850 Band V +21 +23.5 dBm
UMTS 850 Band VI +21 +23.5 dBm
UMTS 900 Band VIII +21 +23.5 dBm
UMTS 850 Band XIX +21 +23.5 dBm

GPRS coding schemes | Class 12, CS1 to CS4

EGPRS Class 12, MCS1 to MCS9

GSM (lass Small MS

Static Receiver input GSM 850 -102 -108.5 dBm

Sensitivity @ ARP E-GSM 900 102 |-1085 dBm
DCS 1800 -102  |-109.5 dBm
PCS 1900 -102  |-109.5 dBm

RF Power @ ARP GSM 850 +31 +33 dBm

with 500hm Load E-GSM 900 31 |+33 dBm
DCS 1800 +28 +30 dBm
PCS 1900 +28 +30 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter

RF Power @ ARP

with 500hm Load,
(ROPR =4, i.e. no reduc-
tion)

Conditions Min. Typical Max.  Unit
GPRS, 1 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 1 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 2 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 2 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 3 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 3 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 4 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 4 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter

RF Power @ ARP
with 500hm Load,
(ROPR =5, i.e. partial
reduction)

Conditions Min. Typical Max.  Unit
GPRS, 1 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 1 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 2 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 2 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 3 TX | GSM 850 +32.2 dBm
E-GSM 900 +32.2 dBm
DCS 1800 +29.2 dBm
PCS 1900 +29.2 dBm
EDGE, 3 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 4 TX | GSM 850 +31 dBm
E-GSM 900 +31 dBm
DCS 1800 +28 dBm
PCS 1900 +28 dBm
EDGE, 4 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter

RF Power @ ARP
with 500hm Load,
(ROPR =6, i.e. partial
reduction)

Conditions Min. Typical Max.  Unit
GPRS, 1 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 1 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 2 TX | GSM 850 +32 dBm
E-GSM 900 +32 dBm
DCS 1800 +29 dBm
PCS 1900 +29 dBm
EDGE, 2 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 3 TX | GSM 850 +30.2 dBm
E-GSM 900 +30.2 dBm
DCS 1800 +27.2 dBm
PCS 1900 +27.2 dBm
EDGE, 3 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 4 TX | GSM 850 +29 dBm
E-GSM 900 +29 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
EDGE, 4 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter

RF Power @ ARP
with 500hm Load,
(ROPR =7, i.e. partial
reduction)

Conditions Min. Typical Max.  Unit
GPRS, 1 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 1 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 2 TX | GSM 850 +30 dBm
E-GSM 900 +30 dBm
DCS 1800 +27 dBm
PCS 1900 +27 dBm
EDGE, 2 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 3 TX | GSM 850 +28.2 dBm
E-GSM 900 +28.2 dBm
DCS 1800 +25.2 dBm
PCS 1900 +25.2 dBm
EDGE, 3 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 4 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +24 dBm
PCS 1900 +24 dBm
EDGE, 4 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
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Table 12: RF Antenna interface GSM/UMTS/LTE (at operating temperature range)

Parameter

RF Power @ ARP
with 500hm Load,
(ROPR =8, i.e. max
reduction)

Conditions Min. Typical Max.  Unit
GPRS, 1 TX | GSM 850 +33 dBm
E-GSM 900 +33 dBm
DCS 1800 +30 dBm
PCS 1900 +30 dBm
EDGE, 1 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +26 dBm
PCS 1900 +26 dBm
GPRS, 2 TX | GSM 850 +30 dBm
E-GSM 900 +30 dBm
DCS 1800 +27 dBm
PCS 1900 +27 dBm
EDGE, 2 TX | GSM 850 +24 dBm
E-GSM 900 +24 dBm
DCS 1800 +23 dBm
PCS 1900 +23 dBm
GPRS, 3 TX | GSM 850 +28.2 dBm
E-GSM 900 +28.2 dBm
DCS 1800 +25.2 dBm
PCS 1900 +25.2 dBm
EDGE, 3 TX | GSM 850 +22.2 dBm
E-GSM 900 +22.2 dBm
DCS 1800 +21.2 dBm
PCS 1900 +21.2 dBm
GPRS, 4 TX | GSM 850 +27 dBm
E-GSM 900 +27 dBm
DCS 1800 +24 dBm
PCS 1900 +24 dBm
EDGE, 4 TX | GSM 850 +21 dBm
E-GSM 900 +21 dBm
DCS 1800 +20 dBm
PCS 1900 +20 dBm
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5.2 GNSS Antenna Interface

In addition to the RF antenna interface LTE Modem Card mPLSx3 also has a GNSS antenna
interface with U.FL-R-SMT antenna connector. See Figure 1 to find out where the GNSS an-
tenna pad is located.

It is possible to connect active or passive GNSS antennas. In either case they must have
50Q impedance. The simultaneous operation of GSM/UMTS/LTE and GNSS is implement-
ed.

Table 13: GNSS Interface active antenna power feeding

GNSS Value

Voltage 3.0V +1%
Operating Current < 180mA
Short Circuit Current | 40mA
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6 Operation
6.1 Operating Modes

The table below briefly summarizes the various operating modes available for the LTE Mo-
dem Card mPLSx3 and referred to throughout the document.
Table 14: Overview of operating modes

Mode Function

Normal GSM / GPRS / | Power saving set automatically when no call is in progress
operation | UMTS/HSPA/|and the USB connection is detached
LTE SLEEP

GSM / GPRS / | Power saving disabled or an USB connection active, but no
UMTS/HSPA/ | data transfer in progress.
LTE IDLE

GPRS DATA GPRS data transfer in progress. Power consumption
depends on network settings (e.g. power control level),
uplink / downlink data rates and GPRS configuration (e.g.
used multislot settings).

EGPRS DATA | EGPRS data transfer in progress. Power consumption
depends on network settings (e.g. power control level),
uplink / downlink data rates and EGPRS configuration (e.g.
used multislot settings).

UMTS DATA | UMTS data transfer in progress. Power consumption
depends on network settings (e.g. TPC Pattern) and data
transfer rate.

HSPA DATA HSPA data transfer in progress. Power consumption
depends on network settings (e.g. TPC Pattern) and data
transfer rate.

LTE DATA LTE data transfer in progress. Power consumption
depends on network settings (e.g. TPC Pattern) and data
transfer rate.

Power Normal shutdown after sending the ATASMSO command. Software is not

Down active. Interfaces are not accessible. Operating voltage (connected to 3V3)
remains applied. Only a voltage regulator is active for powering the RTC, as
long as operating voltage applied at 3V3 does not drop below approx. 1.4V.

Airplane [ Airplane mode shuts down the radio part of the module, causes the mod-
mode ule to log off from the GSM/GPRS network and disables all AT commands
whose execution requires a radio connection.

Airplane mode can be controlled by AT command (see [1]).
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6.2

6.2.1

6.2.2

6.2.3

Power Up/Power Down Scenarios

In general, be sure not to turn on the LTE Modem Card mPLSx3 while it is beyond the safety
limits of voltage and temperature stated in Section 6.4 and Section 6.6.

LTE Modem Card mPLSx3 will switch off after having detected these inappropriate condi-
tions. In extreme cases this can cause permanent damage to the LTE Modem Card
mPLSX3.

Turn LTE Modem Card mPLSx3 on

The LTE Modem Card mPLSx3 is turned on by connecting the power supply lines (3V3) of
application connector to an external power supply source, e.g., by plugging the LTE Modem
Card mPLSx3 into the appropriate card slot of an external application. For electrical char-
acteristics of the 3V3 lines see Section 4.4.1.

W_DISABLE1# signal goes high when LTE modem card is powered.

A dual inverter schmitt trigger & OC transistor circuitry will keep IGT signal of the module
low for the required minimum time of 100ms to startup the LTE modem card.

The automatic start-up can be disabled by the signal W_DISABLE1# driving low.

Reset/Restart LTE Modem Card mPLSx3

The LTE Modem Card mPLSx3 can be reseted by driving the PERST# line of the application
connector low for more than 10ms. For more information on the PERST# line see Section
445,

Turn LTE Modem Card mPLSx3 off

The LTE Modem Card mPLSx3 can be turned off by disconnecting the power supply lines
(3V3), e.g., by unplugging the LTE Modem Card from its socket.

The LTE Modem Card mPLSx3 can be switched of by ATASMSO too, but to prevent auto-
matic start-up again, the signal W_DISBALE1# has to be driven LOW.

Note: Before disconnecting the power supply lines, make sure that the LTE Modem Card
mPLSx3 is in a safe condition, i.e., that there are no data transfers or other communications
going on. Volatile data may be lost.
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6.3

Automatic thermal shutdown

An on-board NTC measures the temperature of the built-in module. If over- or undertem-
perature is detected on the module, LTE Modem Card mPLSx3 automatically shuts down
to avoid thermal damage to the system. Table 15 specifies the ambient temperature
threshold for the LTE Modem Card mPLSx3.

On automatic shutdown procedure LTE Modem Card mPLSx3 logs off from the network
and the software enters a secure state avoiding loss of data.

Note: The LTE Modem Card mPLSx3 will start immediately after thermal shutdown as long
as the W_DISABLE# _1 is not driven low.

Alert messages transmitted before the LTE Modem Card mPLSx3 switch off are implement-
ed as Unsolicited Result codes (URCs). For details see the description of ATASCTM com-
mand provided in [1].
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6.4 Operating Temperatures

6.5

Table 15: Temperature characteristics

Parameter Min Typical Max Unit
Normal operation' -30 +85 °C
Extended operation' -40 to -30 +85t0 +90 | °C
Automatic thermal shutdown- 3 <-40 >+90 °C
Thermal resistance (R,)* K/W

2G operation (with Py, = 1.1W) 18

3G operation (with Py, = 2.6W) 18

4G operation (with Py, = 2.8 W) 18

1. Board temperature.

2. Extended operation allows normal mode speech calls or data transmission for limited time until
automatic thermal shutdown takes effect. Within the extended temperature range (outside the
normal operating temperature range) the specified electrical characteristics may be in- or decrea-
sed.

3. Due to temperature measurement uncertainty, a tolerance of £3°C on these switching thresholds
may occur.

4. Thermal resistance (Ry,) of the LTE Modem Card mPLSx3 at the highest possible thermal power (Py)
dissipation, i.e., at the worst possible network conditions. Measured in still air with an air gap of at
least T00mm between the LTE Modem Card mPLSx3 and other objects.

Note: Within the specified operating temperature ranges the board temperature may vary
to a great extent depending on operating mode, used frequency band, radio output power
and current supply voltage. Note also the differences and dependencies that usually exist
between board (PCB) temperature of the module and its ambient temperature.

Thermal Design Guidelines

The LTE Modem Card mPLSx3 temperature rises because electrical energy is turned into

heat. Depending on the application itself and housing different methods are recommend

to allow the card operate under ideal conditions. The actual temperature of the board de-
pends on different factors such as the radio technology e.g. 2G, 3G or 4G, but also on the
used frequency bands, the output power and data throughput.

Depending on these factors it can be necessary to use a thermal gap pad between LTE Mo-
dem Card mPLSx3 and the Application Board (Figure 5).

ThermalGap Pad, e.g. BERGQUIST
Partnumber: GPVOUS-0.080-00-0816
Thermal Conductivity: 1TW/m.K
Thickness: 2.032mm

A A Y

BN N NN S N S N NN W NN S NN S NN W NN Thermal Gap Pad |

Application board 2.0mm

Figure 5: Thermal Gap Pad Placement

To ensure an optimum heat spreading on the application PCB the application PCB should
have below the LTE Modem Card mPLSx3 in each layer a copper plane. Each layer should
be thermally coupled by a large amount of vias.
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6.6

Power Supply Ratings

Table 16, Table 17, Table 18 and Table 19 lists selected power supply ratings at various con-

ditions.

Table 16: Power Supply

Description

Conditions

Min Typ Max Unit

3V3

values, including voltage drop, ripple,
spikes

Supply Voltage | Voltage must stay within the min/max [3.0 |3.3 |3.6

Table 17: Current Consumption Ratings -GSM'

Description Conditions Typical rat-
ing
[ GSM SLEEP SLEEP? @ DRX=2 USB sus- 43 mA
State pended
(i.e., sum of [ supply current
BATT+gg Z - -
and GSM IDLE IDLE @ DRX=2 USB active 36.4 mA
BATT+.) State
RF supply current
Average GPRS Data transfer | ROPR=4 525 mA
supgly cur- GSM850/900; (no reduction)
rent PCL=5; 1Tx/4Rx ROPR=8 550 A
(max. reduc-
tion)
GPRS Data transfer | ROPR=4 1540 mA
GSM850/900; (no reduction)
PCL=5; 4Tx/1Rx ROPR=8 939 —
(max. reduc-
tion)
EDGE Datatransfer | ROPR=4 284 mA
GSM850/900; (no reduction)
PCL=5; 1Tx/4Rx ROPR=8 577 —y
(max. reduc-
tion)
EDGE Data transfer | ROPR=4 856 mA
GSM850;/900 (no reduction)
PCL=5; 4Tx/1Rx ROPR=8 615 —y
(max. reduc-
tion)
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Table 17: Current Consumption Ratings -GSM’

Description Conditions Typical rat-  Unit
ing
- Average GPRS Data transfer | ROPR=4 267 MmA
' SuppSIy cur- GSM1800/1900; (no reduction)
(i.e.,sum of | rent PCL=0; 1Tx/4Rx ROPR=8 566 A
BATT+gg
and imax. reduc-
BATT+5) ion)
GPRS Data transfer | ROPR=4 877 mA
GSM1800/1900; (no reduction)
PCL=0; 4Tx/1Rx ROPR=8 605 —y
(max. reduc-
tion)
EDGE Data transfer | ROPR=4 213 mA
GSM1800/1900; (no reduction)
PCL=0; 1Tx/4Rx ROPR=8 508 oA
(max. reduc-
tion)
EDGE Data transfer | ROPR=4 639 mA
GSM1800/1900; (no reduction)
PCL=0; 4Tx/1Rx ROPR=8 Eog —
(max. reduc-
tion)
Voice Call, GSM850, PCL=5 483 MA
Voice Call, GSM900, PCL=5 547 mA
Voice Call, GSM1800, PCL=0 277 mA
Voice Call, GSM1900, PCL=0 286 MA

1. Note: Current consumption ratings are based on measurements done in a laboratory test environment,
and deviations may occur from the given typical ratings. Under real life conditions however, with e.g., varying
network quality, location changes, or changing supply currents, the deviations from these typical ratings
may be even bigger, and will have to be taken into account for actual power supply solutions.

2. With an impedance of Z, ,p=50Q at the antenna pad. Measured at 25°C and 3.3V.

3. Measurements start 6 minutes after switching ON the module,
averaging times: SLEEP mode - 3 minutes, transfer modes - 1.5 minutes
Communication tester settings: no neighbor cells, no cell reselection etc.,

RMC (Reference Measurement Channel)
SLEEP mode is enabled via AT command ATASPOW=2, 1000, 3
4. The power save mode is disabled via AT command ATASPOW=1,0,0
5. The communication tester settings of Channel: Mid Channel, Max. output power

The value is based on the latest test result and may have update in the future releases.
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Table 18: Current Consumption Ratings - UMTS & HSPA'

Typical rating
MPLSx3-W  mPLSx3-X

Conditions

Description

loarrs’ UMTS SLEEP | SLEEP? @ USBsus- |4.8 mA
State supply | DRX=6 pended
(i.e.,sum of | current
oAles  [UMTSIDLE®  |IDLE@ USB active |36.1 A
BATT+..) State supply | DRX=6
RF current
UMTS average | UMTS Data transfer Band || 677 - mA
f‘gﬁ@'y U= [UMTS Data transfer Band | 703 747 mA
Il
UMTS Data transfer Band | 626 - mA
[
UMTS Data transfer Band | 646 923 mA
\Y,
UMTS Data transfer Band | 669 721 mA
V
UMTS Data transfer Band | 669 - mA
VI
UMTS Data transfer Band | 689 - mA
VI
UMTS Data transfer Band | 669 - mA
XIX

1. Note: Current consumption ratings are based on measurements done in a laboratory test environment, and
deviations may occur from the given typical ratings. Under real life conditions however, with e.g., varying net-
work quality, location changes, or changing supply currents, the deviations from these typical ratings may be
even bigger, and will have to be taken into account for actual power supply solutions.

2. With an impedance of Z, 4,,=50Q at the antenna pad. Measured at 25°C and 3.3V.

3. Measurements start 6 minutes after switching ON the module,
averaging times: SLEEP mode - 3 minutes, transfer modes - 1.5 minutes
Communication tester settings:no neighbor cells, no cell reselection etc.,

RMC (Reference Measurement Channel)
SLEEP mode is enabled via AT command ATASPOW=2, 1000, 3
4. The power save mode is disabled via AT command ATASPOW=1,0,0
5. The communication tester settings of Channel: Mid Channel, Max output power

The value is based on the latest test result and may have update in the future releases.
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Table 19: Current Consumption Ratings - LTE'
Description Conditions Typical rating

MPLSX3-W mPLSx3-X

IBAWf LTE SLEEP State | SLEEP® @ "Pag- 6.6 mA
supply current ing Cycles =32" | pended

%'AG%?fm Of FLTE IDLE" State | IDLE (USB active) 373 mA
and BB supply current

BATT+,) |LTEaverage ; LTE Data transfer Band 1 | 739 - mA

supply current LTE Data transfer Band 2 | 723 749 mA

LTE Data transfer Band 3 | 677 - mA

LTE Data transfer Band 4 | 700 836 mA

LTE Data transfer Band 5 | 699 703 mA

LTE Data transfer Band 7 | 925 - mA

LTE Data transfer Band 8 | 672 - mA

LTE Data transfer Band 12 | 717 698 mA

LTE Data transfer Band 13 | 710 692 mA

LTE Data transfer Band 14 | - 681 mA

LTE Data transfer Band 18 | 722 - mA

LTE Data transfer Band 19 | 699 - mA

LTE Data transfer Band 20 | 752 - mA

LTE Data transfer Band 25 |- 805 mA

LTE Data transfer Band 26 | 730 716 mA

LTE Data transfer Band 28 | 678 - mA

LTE Data transfer Band 38 | 456 - mA

LTE Data transfer Band 40 | 478 - mA

LTE Data transfer Band 41 | 459 - mA

LTE Data transfer Band 66 | 864 896 mA

LTE Data transfer Band 71 |- 763 mA

1. Note: Current consumption ratings are based on measurements done in a laboratory test environment, and
deviations may occur from the given typical ratings. Under real life conditions however, with e.g., varying net-
work quality, location changes, or changing supply currents, the deviations from these typical ratings may be
even bigger, and will have to be taken into account for actual power supply solutions.

2. With an impedance of Z, ,,=50Q at the antenna pad. Measured at 25°C and 3.3V.

3. Measurements start 6 minutes after switching ON the module,
averaging times: SLEEP mode - 3 minutes, transfer modes - 1.5 minutes
Communication tester settings:no neighbor cells, no cell reselection etc.,

RMC (Reference Measurement Channel)
SLEEP mode is enabled via AT command ATASPOW=2, 1000, 3

4. The power save mode is disabled via AT command ATASPOW=1,0,0

5. Communication tester setting:

Max output power, Channel: Mid Channel, Channel Bandwidth: 5MHz
Number of Resource Blocks: 25 (DL), 1 (UL), RB position: Low
Modulation: QPSK

The value is based on the latest test result and may have update in the future releases.
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6.7 Electrostatic Discharge

The LTE Modem Card mPLSx3 is not protected against Electrostatic Discharge (ESD) in gen-
eral. Consequently, itis subject to ESD handling precautions that typically apply to ESD sen-
sitive components. Proper ESD handling and packaging procedures must be applied
throughout the processing, handling and operation of any application that incorporates a
LTE Modem Card mPLSx3 module.

A special internal ESD protection has been implemented for the SIM interface as well as for
the antenna interface. The other lines on the application connector are only protected
according to the ANSI/ESDA/JEDEC JS-001-2011 requirements.

LTE Modem Card mPLSx3 has been tested according to the following standards. Electrostat-
ic values can be gathered from the following table.
Table 20: Electrostatic values

Specification/Requirements Contact discharge  Air discharge
ANSI/ESDA/JEDEC JS-001-2011

application connector signal (except | TkV n.a.

SIM lines)

ETSIEN 301 489-1/7

Antenna interface + 4kV + 8kV

SIM interface lines + 4kV + 8kV

Note: The values may vary with the individual application design. For example, it matters
whether or not the application platform is grounded over external devices like a computer
or other equipment.
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6.8 Reliability Characteristics

The test conditions stated below are an extract of the complete test specifications.
Table 21: Summary of reliability test conditions

Type of test
Vibration

Conditions
Frequency range: 10-20Hz; acceleration: 5g

Frequency range: 20-500Hz; acceleration: 20g

Duration: 20h per axis; 3 axes

Standard
DIN IEC 60068-2-6"

Shock half-
sinus

Acceleration: 500g
Shock duration: 1Tms

1 shock per axis

6 positions (£ x, y and z)

DIN IEC 60068-2-27

Dry heat

Temperature: +70 £2°C
Test duration: 16h
Humidity in the test chamber: < 50%

EN 60068-2-2 Bb
ETS 300 019-2-7

Temperature
change (shock)

Low temperature: -40°C +2°C

High temperature: +85°C +2°C
Changeover time: < 30s (dual chamber sys-
tem)

Test duration: 1h

Number of repetitions: 100

DIN |[EC 60068-2-14 Na
ETS 300 019-2-7

Damp heat
cyclic

High temperature: +55°C +2°C
Low temperature: +25°C £2°C
Humidity: 93% +3%

Number of repetitions: 6

Test duration: 12h + 12h

DIN IEC 60068-2-30 Db
ETS 300 019-2-5

Cold (constant
exposure)

Temperature: -40 +2°C
Test duration: 16h

DIN IEC 60068-2-1

1. For reliability tests in the frequency range 20-500Hz the Standard's acceleration reference value was increa-

sed to 20g.
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6.9 Approval Information

The PLSx3 module as part of the LTE Modem Card mPLSx3 has been type approved. The
Telit Cinterion reference setup submitted to type approve the module consisted of the fol-
lowing components: PLSx3, PC as MMI, Power Supply.

Approval of mobile computing platforms containing LTE Modem Card mPLSx3 can there-
fore be based on the existing module approval together with this document as appropriate
technical documentation.

6.9.1 Directives and Standards

The PLSx3 module as part of the LTE Modem Card mPLSx3 is designed to comply with the
directives and standards listed below.
Table 22: Directives

2014/53/EU Directive of the European Parliament and of the council of 16
April 2014 on the harmonization of the laws of the Member
States relating to the making available on the market of radio
equipment and repealing Directive 1999/ 05/EC.

mity mark.

2002/95/EC (RoHS 1) | Directive of the European Parliament and of
2011/65/EC (RoHS 2) | the Council of 27 January 2003 (and revised on
8 June 2011) on the restriction of the use of
certain hazardous substances in electrical and
electronic equipment (RoHS)

1907/2006/EC Regulation (EC) No 1907/2006 of the European Parliament
(REACH) and of the Council of 18 December 2006 concerning the Reg-
istration, Evaluation, Authorization and Restriction of Chemi-
cals (REACH), establishing a European Chemicals Agency,
amending Directive 1999/45/EC and repealing Council Regu-
lation (EEC) No 793/93 and Commission Regulation (EC) No
1488/94 as well as Council Directive 76/769/EEC and Com-
mission Directive 91/155/EEC, 93/67/EC and 2000/21/EC.
Cinterion® module comply with the REACH regulation that
specifies a content of less than 0.1% per substance men-
tioned in the SVHC candidate list (Release 16.06.2014)

The product is labeled with the CE confor- c €
.r'i'\
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Table 23: Standards of North American type approval

CFR Title 47

Code of Federal Regulations, Part 15, Part 22, Part 24, Part 27,
Part 90; US Equipment Authorization FCC

OET Bulletin 65
(Edition 97-01)

Evaluating Compliance with FCC Guidelines for Human Expo-
sure to Radio frequency Electromagnetic Fields

UL 62368-1 Audio/video, information and communication
technology equipment - Part1: Safety require- nmus
ments (for details see Section 6.9.2)

NAPRD.03 V6.5 Overview of PCS Type certification review board Mobile Equip-

ment Type Certification and IMEI control
PCS Type Certification Review board (PTCRB)

RSS130, RS5132,
RSS133, RS5139,
RSS199

Canadian Standard

Table 24: Standards of European type approval

3GPP TS5 51.010-1

Digital cellular telecommunications system (Release 7), Mobile
Station (MS) conformance specification;

ETSIEN 301 511
V12.5.1

Global System for Mobile communications (GSM); Mobile Sta-
tions (MS) equipment; Harmonized Standard covering the
essential requirements of article 3.2 of Directive 2014/53/EU

GCF-CCV3.82.0

Global Certification Forum - Certification Criteria

ETSIEN 303 413
V1.2.1

Satellite Earth Stations and Systems (SES); Global Navigation

Satellite System (GNSS) receivers; Radio equipment operating
inthe 1164 MHz to 1 300 MHz and 1 559 MHz to 1 610 MHz
frequency bands; Harmonised Standard covering the essen-

tial requirements of article 3.2 of Directive 2014/53/EU

ETSIEN 301 489-01
V2.2.3

Electromagnetic Compatibility (EMC) standard for radio equip-
ment and services; Part 1: Common technical requirements;
Harmonized Standard covering the essential requirements of
article 3.1(b) of Directive 2014/53/EU and the essential
requirements of article 6 of Directive 2014/30/EU

ETSIEN 301 489-19
V2.1.1

ElectroMagnetic Compatibility (EMC) standard for radio equip-
ment and services; Part 19: Specific conditions for Receive
Only Mobile Earth Stations (ROMES) operating in the 1,5 GHz
band providing data communications and GNSS receivers
operating in the RNSS band (ROGNSS) providing positioning,
navigation, and timing data; Harmonised Standard covering
the essential requirements of article 3.1(b) of Directive 2014/
53/EU

Draft ETSI EN 3071
489-52V1.1.2

Electromagnetic Compatibility (EMC) standard for radio equip-
ment and services; Part 52: Specific conditions for Cellular
Communication Mobile and portable (UE) radio and ancillary
equipment; Harmonized Standard covering the essential
requirements of article 3.1(b) of Directive 2014/53/EU
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Table 24: Standards of European type approval

ETSIEN 301 908-01 |IMT cellular networks; Harmonized Standard covering the
V13.1.1 essential requirements of article 3.2 of the Directive 2014/53/
EU; Part 1: Introduction and common requirements

ETSIEN 301 908-02 | IMT cellular networks; Harmonized Standard covering the

V13.1.1 essential requirements of article 3.2 of the Directive 2014/53/
EU; Part 2: CDMA Direct Spread (UTRA FDD) User Equipment
(UE)

ETSIEN 301 908-13 | IMT cellular networks; Harmonized Standard covering the

V13.1.1 essential requirements of article 3.2 of the Directive 2014/53/

EU; Part 13: Evolved Universal Terrestrial Radio Access (E-
UTRA) User Equipment (UE)

EN62311:2008 Assessment of electronic and electrical equipment related to
human exposure restrictions for electromagnetic fields (0 Hz
to 300 GH2)

EN62368- Audio/video, information and communication technology

1:2014+A11:2017 | equipment - Part 1: Safety requirements

Table 25: Requirements of quality

IEC 60068 Environmental testing

DIN EN 60529 IP codes

EN 62311:2008 Assessment of electronic and electrical equipment related to
human exposure restrictions for electromagnetic fields (0 Hz
- 300 GHz)

Table 26: Standards of the Ministry of Information Industry of the People’s Republic of China

SJ/T 11363-2006 “Requirements for Concentration Limits for Certain Hazard-
ous Substances in Electronic Information Products” (2006-
06).

SJ/T 11364-2006 “Marking for Control of Pollution Caused by WP s 8

Electronic Information Products” (2006-06).

Al
i .
S s
A B

According to the “Chinese Administration on
the Control of Pollution caused by Electronic
Information Products” (ACPEIP) the EPUP, i.e.,
Environmental Protection Use Period, of this product is 20
years as per the symbol shown here, unless otherwise
marked. The EPUP is valid only as long as the product is
operated within the operating limits described in the Telit
Cinterion Hardware Interface Description.

Please see Table 27 for an overview of toxic or hazardous
substances or elements that might be contained in product
parts in concentrations above the limits defined by SJ)/T
11363-2006.
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6.9.2

Table 27: Toxic or hazardous substances or elements with defined concentration limits

B B EHHE WAt E Hazardous substances

et # ® i At | BREX | ZA-EE
{Pb) (Hg) (Cd) (Cr{Vv1}) (PBB) {PBDE)

2R 0 o 0 0 o o

{Metal Parts)

BEHRR X o 0 0 o o

(Circuit Modules)

BT B e A

{Cables and Cable o o o O o o

Assemblies)

BEMNESWEH

(Plastic and 0 o 0 0 0 o

Polymeric parts)

O.

TR EEEMA TR EE A E PN ERBEESITIM363-2006 R EMNERERLT,

Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this
part is below the limit requirement in SJ/T11363-2006.

X
ETENEAEYRELEEHONE— AN EPNERE ES)T11363- 20060 EH ERNBREBESR,

Indicates that this toxic or hazardous substance contained in at least one of the homogeneous
materials used for this part might exceed the limit requirement in SJ/T11363-20086.

IEC 62368-1 Classification

With respect to the safety requirements for audio/video, information and communication
technology equipment defined by the hazard based product safety standard for ICT and AV
equipment - i.e., IEC-62368-1 (EN 62368-1, UL 62368-1) - Cinterion® modules are classified
as shown below:

Standalone operation of the modules is not possible. Modules will always be incorporated
in an external application (Customer Product).

Customer understands and is responsible that the product incorporating the Cinterion®

module must be designed to be compliant with IEC-62368-1 (EN 62368-1, UL 62368-1) to
ensure protection against hazards and injuries. When operating the Cinterion® module the
external application (Customer Product) must provide safeguards not to exceed the power
limits given by classification to Power Source Class 1 (15 Watts) under normal operating

conditions, abnormal conditions, or in the presence of a single fault. When using a battery
power supply the external application must provide safeguards not to exceed the limits de-
fined by PS-1, as well. The external application (Customer Product) must take measures to
limit the power, the voltage or the current, respectively, if required, and must provide safe-
guards to protect ordinary persons against pain or injury caused by the voltage/current.

In case of a usage of the Cinterion® module not in accordance with the specifications or in
single fault condition the external application (Customer Product) must be capable to with-
stand levels according to ES-1/PS-1 also on all ports that are initially intended for signaling
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or audio, e.g., USB, RS-232, GPIOs, SPI, earphone and microphone interfaces.

In addition, the external application (Customer Product) must be designed in a way to dis-
tribute thermal energy generated by the intended operation of the Cinterion® module. In
case of high temperature operation, the external application must provide safeguards to

protect ordinary persons against pain or injury caused by the heat.

Table 28: IEC 62368-1 Classification

Source of Energy
Electrical energy source

WESS
ES-1

Limits
The Cinterion® modules contain no electrical
energy source - especially no battery. The

electrical components and circuits have to be
externally power supplied:

DC either smaller 60 V

Or less than 2 mA

AC up to TkHz smaller 30 V-rms or 42.4V peak
AC above 100kHz smaller 70 V rms

Power Source
(potential ignition source
causing fire)

PS-1

Power source provided by the external appli-
cation must not exceed 15W, even under
worst case and any single fault condition
defined by IEC-62368-1: Section 6.2.2.3.

Hazardous Substances,
Chemical reaction

Under regular conditions, the Cinterion® mod-
ule does not contain any chemically reactive
substances, and no chemical energy source,
especially no battery.

Module is compliant with RoHS and REACH
(see above).

In very rare cases however - under abnormal
conditions (i.e. wrong supply voltage, burned
module) or in the presence of single electrical
component faults (i.e. shortcut) - health haz-
ardous substances might be released if the
worst comes to the worst.

Kinetic / mechanical
energy source

MS-1

The Cinterion® modules have no sharp edges
and corners, no moving parts, no loosing,
exploding or imploding parts.

The mass is well below Tkg.

Thermal energy source

15-2

Under normal operating conditions, abnor-
mal operating conditions or single fault condi-
tions the temperature does not exceed
+100°C on the metal surface (shielding)

Radiated energy source

RS-1

The Cinterion® module does not contain a
radiant energy source, any lasers, lamps,
LEDs, X-Ray emitting components or acoustic
couplers.
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6.10 Safety Precaution Notes

The following safety precautions must be observed during all phases of the operation, us-
age, service or repair of any cellular terminal or mobile incorporating LTE Modem Card
mPLSx3. Manufacturers of the cellular terminal are advised to convey the following safety
information to users and operating personnel and to incorporate these guidelines into all
manuals supplied with the product. Failure to comply with these precautions violates safety
standards of design, manufacture and intended use of the product. Telit Cinterion assumes
no liability for customer's failure to comply with these precautions.

on the use of mobiles. Switch the cellular terminal or mobile off, if
instructed to do so by the guidelines posted in sensitive areas. Medical
equipment may be sensitive to RF energy.

The operation of cardiac pacemakers, other implanted medical equip-
ment and hearing aids can be affected by interference from cellular
terminals or mobiles placed close to the device. If in doubt about
potential danger, contact the physician or the manufacturer of the
device to verify that the equipment is properly shielded. Pacemaker
patients are advised to keep their hand-held mobile away from the
pacemaker, while it is on.

9 When in a hospital or other health care facility, observe the restrictions

Make sure it cannot be switched on inadvertently. The operation of
wireless appliances in an aircraft is forbidden to prevent interference
with communications systems. Failure to observe these instructions
may lead to the suspension or denial of cellular services to the
offender, legal action, or both.

x Switch off the cellular terminal or mobile before boarding an aircraft.

mable gases or fumes. Switch off the cellular terminal when you are
near petrol stations, fuel depots, chemical plants or where blasting
operations are in progress. Operation of any electrical equipment in
potentially explosive atmospheres can constitute a safety hazard.

Do not operate the cellular terminal or mobile in the presence of flam-
%!

Your cellular terminal or mobile receives and transmits radio fre-
quency energy while switched on. Remember that interference can
occur if it is used close to TV sets, radios, computers or inadequately
shielded equipment. Follow any special regulations and always switch
off the cellular terminal or mobile wherever forbidden, or when you
suspect that it may cause interference or danger.

Road safety comes first! Do not use a hand-held cellular terminal or
mobile when driving a vehicle, unless itis securely mounted in a holder
for speakerphone operation. Before making a call with a hand-held ter-
minal or mobile, park the vehicle.

Speakerphones must be installed by qualified personnel. Faulty instal-
lation or operation can constitute a safety hazard.

)
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S03

IMPORTANT!

Cellular terminals or mobiles operate using radio signals and cellular
networks. Because of this, connection cannot be guaranteed at all
times under all conditions. Therefore, you should never rely solely
upon any wireless device for essential communications, for example
emergency calls.

Remember, in order to make or receive calls, the cellular terminal or
mobile must be switched on and in a service area with adequate cellu-
lar signal strength.

Some networks do not allow for emergency calls if certain network ser-
vices or phone features are in use (e.g. lock functions, fixed dialing etc.).
You may need to deactivate those features before you can make an
emergency call.

Some networks require that a valid SIM card be properly inserted in
the cellular terminal or mobile.
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Appendix

PCle® Mini Card Interface Comparison

The following table compares the Interfaces of the variants of LTE Modem Card mPLSx3
with the interface defined in the standard [5] regarding electrical compatibility.
Table 29: Comparison Mini PCle® Card to Cinterion® LTE Modem Card connector

Pin  PCle® Mini Card Standard LTE Modem Card mPLSx3

No. Signal name Direction Direction Interface Type A Interface Type B
2

El

N

£l

o |
2|

o |

12 |

N

4

5 |

16 |

7 JUMICBP /o |0 JUMAK
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Table 29: Comparison Mini PCle® Card to Cinterion® LTE Modem Card connector
Pin  PCle® Mini Card Standard LTE Modem Card mPLSx3
Signal name Direction Direction Interface Type A Interface Type B

No.

ANT_CTRL2 PCM1_CLK_MOD- |PCM1_CLK_MOD-

ULE ULE

46

47 |ANT CTRL3 PCM1_OUT_MOD- [PCM1_OUT MOD-
ULE ULE

148

[49 |Reserved | PCM1_IN_MOD- [PCM1_IN_MODULE
ULE

50

51 | W_DISABLE2#

@)

PCM1_FSC_MOD- |PCM1_FSC MOD-
ULE ULE

Compatible to PCle® Mini Card standard

Not compatible to PCle® Mini Card standard.
Please check your hardware before plug-in the LTE Modem Card mPLSx3

Incompatible, can cause damage
Please check your hardware before plug-in the LTE Modem Card mPLSx3

Input
@) Output
O, OC Output, Open Collector
l/0 Input / Output (bi-directional)
nc not connected
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8 Document History

New document: "Cinterion® mPLSx3 Hardware Interface Description" Version 01.000a

Previous document: "Cinterion® mPLSx3 Hardware Interface Description" Version 01.000

Chapter ~ What is new

25,26 Added ordering information for LTE Modem Card Adapter Board.
Added reference to User Guide: “Getting Started with LTE Modem
Cards”.

New document: "Cinterion® mPLSx3 Hardware Interface Description" Version 01.000
Previous document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.004

Chapter  What is new

2.5 Added 2 Customer IMEI variants

3.1,33 Revised height of the Modem Card

6.4 Added Thermal Resistance in Table 15

6.6 Revised Table 17 regarding power reduction
6.9.1 Revised Table 22 and Table 24

6.9.2 Added chapter “IEC 62368-1 Classification”

New document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.004
Previous document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.003

Chapter ~ What is new

4.3 Revised values for W_DISABLE1# in Table 6

6.5 Added chapter for Thermal Design Guidelines

444 Revised W_DISABLE1# signal description

6.6 Revised Table 17, Table 18 and Table 19 (current consumption)
7.1 Revised Table 29 regarding signal W_DISABLE1#

New document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.003
Previous document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.002

Chapter ~ What is new

3 Updated Figure 1 and Figure 2
5.1 Revised Table 12
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New document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.002
Previous document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.001

Chapter  Whatis new

4.1,4.2, Revised signal description of W_DISABLE1# and PERST# in Table 4, Table
4.3 5and Table 6

4.4.4, Added that the signals can be driven by push pull output too

445

New document: "Cinterion® mPLSx3 Hardware Interface Description" Version 00.001

Chapter ~ What is new
-- Initial document setup.
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