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1 Applicability Table

Table 1:  Applicability table

Products

5G M.2 Data Card MV31-W
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2 Introduction

2.1 Scope
This document1 describes the hardware of the Cinterion® 5G M.2 Data Card MV31-W prod-
uct. It helps you quickly retrieve interface specifications, electrical and mechanical details, 
and information on the requirements to be considered for integrating further components.

Warning: M.2 Add-in Card are not designed or intended to support Hot-Swap or Hot-Plug 
connections. Performing Hot-Swap or Hot-Plug may pose danger to the M.2 Add-in Card, 
to the system Platform, and to the person performing this act.

2.2 Audience
This document is intended for system integrators that are using the Telit 5G M.2 Data Card 
MV31-W 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
• 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.

Warning: 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 
delivered with your Telit Cinterion product.

https://www.telit.com/contact-us/
https://www.telit.com
https://www.telit.com
mailto:TS-EMEA@telit.com
mailto:TS-AMERICAS@telit.com
mailto:TS-APAC@telit.com
mailto:TS-SRD@telit.com
mailto:TS-ONEEDGE@telit.com
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2.5 Ordering Information

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

2.6 Related Documents
[1] MV31-W Release Note
[2] MV31-W Band Combination Configuration User Guide
[3] PCI Express® M.2 Specification, Revision 4.0, November 5, 2020, PCI-SIG
[4] PCI Express® Card Electromechanical Specification, Revision 1.1, March 28, 2005
[5] Universal Serial Bus Specification2, Revision 2.0,April 27, 2000, USB.ORG
[6] Universal Serial Bus 3.2 Specification2 September 22, 2017, USB 3.0 Promoter Group

Table 2:  5G Modem Card Variants

Product (Release 2.0) Interface Band 
Support

eSIM Ordering information

MV31-W USB 3.1
USB 2.0

FR1 (Sub 6) Yes Packaging unit (ordering) number: 
L30960-N6910-A200
Module label number1:
S30960-S6910-A200

1. Note: At the discretion of Telit Cinterion, module label information can either be laser engraved on the modu-
le’s shielding or be printed on a label adhered to the module’s shielding.

MV31-W USB 3.1
USB 2.0

FR1 (Sub 6) No Packaging unit (ordering) number: 
L30960-N6910-B200
Module label number:
S30960-S6910-B200

MV31-W PCIe®

(2xlane)
USB 2.0

FR1 (Sub 6) Yes Packaging unit (ordering) number: 
L30960-N6920-A200
Module label number:
S30960-S6920-A200

MV31-W PCIe®

(2xlane)
USB 2.0

FR1 (Sub 6) No Packaging unit (ordering) number: 
L30960-N6920-B200
Module label number:
S30960-S6920-B200

Starter Kit 5G Data 
Card

USB FR1 (Sub 6) Packaging unit (ordering) number: 
L30960-N6901-A200
Module label number:
S30960-S6901-A200

Starter Kit 5G Data 
Card

PCIe® FR1 (Sub 6) Packaging unit (ordering) number: 
L30960-N6902-A200
Module label number:
S30960-S6902-A200

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

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

CSD Circuit Switched Data

CTM Cellular Text Telephone Modem

DSS Dynamic Spectrum Sharing

EN-DC E-UTRAN New Radio Dual Connectivity

ETS European Telecommunication Standard

FCC Federal Communications Commission (U.S.)

GPRS General Packet Radio Service

GSM Global Standard for Mobile Communications

HPUE High Power User Equipment

HSPA High Speed Packet Access

HSDPA High Speed Download Packet Access

I/O Input/Output

IC Integrated Circuit

IEC International Electrotechnical Commission

ISO International Standards Organization

ITU International Telecommunications Union

LAA Licensed Assisted Access 

LED Light Emitting Diode

Mbps Mbits per second

MFF2 M2M UICC Form Factor 2

MMI Man Machine Interface

MNO Mobile Network Operator

MO Mobile Originated

MT Mobile Terminated

PBCCH Packet Switched Broadcast Control Channel

PCI Peripheral Component Interconnect (personal computer bus)

PDU Protocol Data Unit

PIN Personal Identification Number

PPP Point-to-point protocol
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R&TTE Radio and Telecommunication Terminal Equipment

RF Radio Frequency

RFFE RF Front End

RLP Radio Link Protocol

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

S4 Microsoft Windows power state for Hibernation.

S5 Microsoft Windows power state for Soft (power) Off.

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

USSD Unstructured Supplementary Service Data

Abbreviation Description
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2.8 Terms and Conditions
Refer to https://www.telit.com/hardware-terms-conditions/.

2.9 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 shows the top view and Figure 2 the bottom view of 5G M.2 Data Card MV31-W.

Figure 1:  5G M.2 Data Card MV31-W top view

Figure 2:  5G M.2 Data Card MV31-W bottom view

Mechanical ground pad

Pin 75

Pin 1

Antenna
LTE & Sub 6G RX/TX

Antenna
LTE & Sub 6G RX/GPS L5

Antenna
LTE & Sub 6G RX/TX

Antenna
LTE & Sub 6G RX/GPS L1

Pin 2

Pin 74
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3.1 Key Features at a Glance
Feature Implementation
General
Data throughput DL 3.88Gbps (max. theoretical: 4.14 Gbps) at

EN-DC: DC_3C-1A-7C-n78A with LTE 5CA 4x4 MIMO (20 Layers) + Sub6G 
4x4 MIMO

UL 632 Mbps (max theoretical: 660 Mbps) at 
(EN-DC: DC_7C-n78A with LTE UL CA + Sub6G SISO)

5G

Bands FR1 (Sub 6G):
FDD: n1, n2, n3, n5, n7, n8, n12, n20, n28, n66, n71 
TDD: n38, n41, n771, n78, n79

Band 
combinations

For supported E-UTRAN New Radio Dual Connectivity (EN-DC) see [2]

4x4 MIMO n1, n2, n3, n7, n66, n38, n41, n77, n78, n79
DSS n1, n2, n3, n5, n7, n8, n12, n20, n28, n66, n71
Category 3GPP Rel 15

256 QAM UL/DL
Output Power FR1 (Sub 6G):

n41, n77, n78, n79: 25.5dBm +1.5/-1dB (HPUE)
All other bands: 23dBm ±1dB

4G

Bands FDD: B1, B2, B3, B4, B5, B7, B8, B12, B13, B14, B17, B18, B19, B20, B25, 
B26, B28, B29, B30, B32, B66, B71

TDD: B34, B38, B39, B40, B41, B42, B48

LAA: B46 (DL only)
Band combi-
nations

For supported carrier aggregations (CA) see [2]

4x4 MIMO B1, B2, B3, B4, B7, B25, B30, B38, B39, B40, B41, B42, B48, B66
RX Diversity All LTE bands
Category UE Cat. 13 (UL: 150Mbps) + UE Cat. 20 (DL: 2Gbps);

7xDL CA, 3xUL CA (Intra-band), 5xDL CA+4X4 MIMO (Up to UE Cat20)
256 QAM UL/DL

Output Power B30: 22dBm ±1dBm
B39: 20dBm (typical), 22.7dBm (maximum) for Japan region
B41: 25.5dBm +1.5/-1.5dBm (HPUE)
B42: 21 ±1dBm for US region
B48: 21 +1dBm/-0.7dBm
B1, B2, B3, B4, B7, B25, B34, B38, B40, B66: 23dBm ±1dBm
B5, B8, B12, B13, B14, B17, B18, B19, B20, B26, B28, B71: 23.5dBm ±1dBm
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3G
Bands Bd.I, Bd.II, Bd.IV, Bd.V (Bd.VI, Bd.XIX), Bd.VIII, Bd.IX
RX Diversity All 3G bands
Category DC-HSPA+ – DL Cat. 24 (42Mbps) / UL Cat. 6 (11Mbps)

HSUPA – UL 5.76Mbps 
Compressed mode (CM) supported according to 3GPP TS25.212

Output Power All bands: 23.5dBm +1/-1dB
GNSS Dual-Frequency GNSS: 

GPS: L1; L5 
GLONASS: G1 
Beidou: B1 
Galileo E1; E5a

SIM Dual SIM with eSIM on board, Dual SIM Single Active (DSSA)
Power supply 3.3V (typical, min. 3.14V,max. 4.8V)
Temperature Normal operation: -30°C to +70°C

Extended operation: -40°C to +85°C
Storage: -40°C to +85°C

Physical Dimensions: 42 mm × 30 mm × 2.6 mm
Weight: approx. 8 g

RoHS All hardware components fully compliant with EU RoHS Directive
Interfaces
Form factor M.2 3042 S3 Key B
Application 
connector

PCI Express® M.2 Card system connector (75 pin golden finger, Key ID B)

USB USB 2.0
MV31-W USB only:
USB 3.1 Gen.2 SuperSpeed (10Gbps)
USB configuration supported:
Windows(TM)10: MBIM, GNSS
Linux: DIAG, MBIM/RmNet, Modem, NMEA

PCIe® MV31-W PCIe®only:
Supports Endpoint and Root Complex, Gen 3, 2 lanes
PCIe® configuration supported:
Windows(TM)10: MBIM, GNSS
Linux: DIAG, MBIM, Modem, NMEA

Driver Windows(TM) 10 / Windows(TM) 11: Supports both PCIe® and USB interfaces
Linux Kernel versions 5.13 / 5.15: MBIM on both PCIe® and USB interfaces
Android 11: RIL driver SW

UICC Supported SIM/USIM cards: 3V, 1.8V
External SIM card reader has to be connected via application connector.
A second SIM/USIM interface is optionally available at the application 
connector.

Antenna 4 MHF4 type connectors for UMTS/LTE/5G (Sub 6G) main antenna and 
UMTS/LTE/5G (Sub 6G) Diversity/MIMO antennas

1. Limited band usage of 5G-NR band n77 to 3450-3550MHz and 3700-3980MHz - applicable for US carriers and 
FCC compliance only, i.e., for providers AT&T (AT), T-Mobile (TO), and Verizon (VZ).

Feature Implementation
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3.2 System Overview

Figure 3:  5G M.2 Data Card MV31-W system overview
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3.3 Mechanical Dimensions
The mechanical dimensions for PCI Express M.2 Cards with a 3042 form factor are specified 
in [3] and shown in Figure 4, Figure 5 and Figure 7.

Figure 4:  5G M.2 Data Card MV31-W Dimensions

Figure 5:  5G M.2 Data Card MV31-W Ground area (with gold plating) on bottom side

Figure 6:  5G M.2 Data Card MV31-W bottom shield dimensions
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The 5G M.2 Data Card MV31-W complies with the single-sided add-in card H2.3-S5: “Stack-
up Top Mount Single-sided Add-in Card for 2.00 Maximum Top-side Component Height 
and with Higher Clearance above Motherboard” specified in [3].

Figure 7:  H2.3-S5 single-sided add-in card dimensions

The area under the 5G M.2 Data Card on the Application Board should be free of compo-
nents and signals, but needs to be part of a thermal solution (see Section 6.3).

values in mm
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4 Application Connector Interface

4.1 Pin Assignments and Electrical Description
Table 3 matches the 5G M.2 Data Card MV31-W pin assignments at the 75-pin application 
connector to the pin assignments specified in [3]. Table 4 lists electrical characteristics of 
the assigned and available pins at the application connector interface.
Table 3:  Pin assignments

Pin 
No. 

5G M.2 Data Card 
MV31-W
pin name1

Comments PIN Type

1 CONFIG_3 Add-in Card Configuration 3, Section 4.2.12 Output

3 GND

5 GND

7 USB+ USB Data, Section 4.2.6.1

9 USB-

11 GND

Key ID B

21 CONFIG_0 Add-in Card Configuration 0,Section 4.2.12 Output

23 WAKE_ON_WWAN# Wake on WWAN, Section 4.2.2.4 Output 1.8V

25 DPR_1 Dynamic Power Reduction (SAR), Section 4.2.5 Input 1.8V

27 GND

29 USB3.1-Tx- USB 3.1 (USB Tx-), Section 4.2.6.2 Output

Usage as PCIe 
or USB 3.1 i/f 
dependent on 
HW variant

PETn1 2nd PCIe® lane Tx-, Section 4.2.7

31 USB3.1-Tx+ USB 3.1 (USB Tx+), Section 4.2.6.2

PETp1 2nd PCIe® lane Tx+, Section 4.2.7

33 GND

35 USB3.1-Rx- USB 3.1 (USB Rx-), Section 4.2.6.2 Input

Usage as PCIe 
or USB 3.1 i/f 
dependent on 
HW variant

PERn1 2nd PCIe® lane Rx-, Section 4.2.7

37 USB3.1-Rx+ USB 3.1 (USB Rx+), Section 4.2.6.2

PERp1 2nd PCIe® lane Rx+, Section 4.2.7

39 GND

41 PETn0 1st PCIe® lane Tx+/-, Section 4.2.7 Output

43 PETp0
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45 GND

47 PERn0 1st PCIe® lane Rx+/-, Section 4.2.7 Input

49 PERp0

51 GND

53 REFCLKn PCIe® Reference Clock, Section 4.2.7 Input

55 REFCLKp

57 GND

59 mmWave_Enable_1 Reserved for mmWave product variant Output 1.8V

61 mmWave_Enable_2 Reserved for mmWave product variant Output 1.8V

63 mmWave_Enable_3 Reserved for mmWave product variant Output 1.8V

65 mmWave_1P85 Reserved for mmWave product variant Output 1.9V

67 RESET# Asynchronous RESET, Section 4.2.2.2
(not supported by MV31-W)

Input 1.8V

69 CONFIG_1 Add-in Card Configuration 1, Section 4.2.12 Output

71 GND

73 GND

75 CONFIG_2 Add-in Card Configuration 2, Section 4.2.12 Output

2 3V3 Power supply 3.3V, Section 4.2.1

4 3V3

6 FULL_CARD_POW-
ER_OFF#

Section 4.2.2.3 Input 3.3V

8 W_DISABLE1# Disable WWAN on the Data Card, Section 
4.2.2.1

Input 3.3V

10 LED_1# Active low signal, Section 4.2.11 Output Open 
drain

Key ID B

20 internal not 
connected

22 ANT_TUNER_CONFIG Antenna tuner mode control, Section 4.2.3.2 Input 1.8V

24 ANT_TUNER_POWER Antenna tuner power Output 1.8V

Table 3:  Pin assignments

Pin 
No. 

5G M.2 Data Card 
MV31-W
pin name1

Comments PIN Type
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26 W_DISABLE2# disable GNSS on Data Card, Section 4.2.2.1 Input 3.3.V

28 DPR_2 Dynamic Power Reduction (SAR), Section 4.2.5 Input 1.8V

30 UIM_1_RESET UIM_1 connect to external SIM socket, Section 
4.2.8

Output

32 UIM_1_CLK Output

34 UIM_1_DATA Input/Output

36 UIM_1_PWR Output

38 WLAN_Tx_EN WLAN output to WWAN, Section 4.2.4 Input 1.8V

40 SIM DETECT_2 UIM_2 optionally available, Section 4.2.8 Input 1.8V

42 UIM_2_DATA Input/Output

44 UIM_2_CLK Output

46 UIM_2_RESET Output

48 UIM_2_PWR Output

50 PERST# PE-Reset, Section 4.2.7 Input 3.3V

52 CLKREQ# Clock Request, Section 4.2.7 Input/Output 
3.3V

54 PEWAKE# PCIe® WAKE, Section 4.2.7 Input/Output 
Open Drain 
3.3V

56 MIPI_DATA For external tunable antenna (MIPI), Section 
4.2.3

Input/Output 
1.8V

58 MIPI_CLK Output 1.8V

60 LAA_n79_Tx_EN WWAN output to WLAN, Section 4.2.4 Output 1.8V

62 COEX_RXD UART I/F for LTE / Wi-Fi coexistence, Section 
4.2.4

Input 1.8V

64 COEX_TXD Output 1.8V

66 SIM DETECT_1 SIM 1 detect, Section 4.2.8 Input 1.8V

68 GPIO General Purpose I/O, Section 4.2.10 Input/Output 
1.8V

70 3V3 Power supply 3.3V, Section 4.2.1

72 3V3

74 3V3
1. Connected lines (various): ; Power Supply: ; Ground lines (GND): ; 

PCIe® hardware variant only  ; USB 3.1 hardware variant only 
Not connected lines (nc): ; Do not connect, Reserved for future use 

Table 3:  Pin assignments

Pin 
No. 

5G M.2 Data Card 
MV31-W
pin name1

Comments PIN Type
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Table 4:  Electrical description of connector interface pins

Function Pin name IO Signal form and level Comment

Power 
supply

3V3 I VImax = 4.8V
VInorm = 3.3V
VImin = 3.14V

GND Ground Application Ground

Control 
Signals

W_DIS-
ABLE1#

I VIHmax = 3.36V
VIHmin = 2.145V
VILmax = 1.155V

These signals disable 
the WWAN (W_DIS-
ABLE1#) and GNSS 
W_DISABLE2#) oper-
ation of the module. 

It is required to drive 
these lines low by an 
open drain or open 
collector driver con-
nected to GND and 
external pull up to 
3.3V with 10KΩ.

Test point recom-
mended.

W_DIS-
ABLE2#

I

RESET# I -- Not supported.

FULL_CARD_
POWER_OFF#

I VIHmax = 3.63V
VIHmin =1.00V
VILmax = 0.4V

It's internally pulled 
down by 100kΩ resis-
tor.

3.3V tolerant but can 
be driven by either 
1.8V or 3.3V GPIO. 

Test point recom-
mended.

WAKE_ON_W
WAN#

O VILmax = 0.8V
VIHmin = 2.0V
VIHmax = 3.8V

VOLmax = 0.2V at I = 4mA

Open Drain with 
external pull up.

The given input rating 
is the maximum volt-
age that can be 
applied to this pad.



1VV0301910 Rev. 0 Page 22 of 88  2023-12-8

 5G M.2 Data Card MV31-W Hardware Interface Description
82

Tunable 
Antenna

MIPI_DATA I/
O

VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

VOLmax = 0.45V at I = 4mA
VOHmin = 1.35V at I = 4mA
VOHmax = 1.8V

If unused, terminate 
line by 50Ω.

MIPI_CLK O VOLmax = 0.45V at I = 4mA
VOHmin = 1.35V at I = 4mA
VOHmax = 1.8V

If unused, terminate 
line by 50Ω.

ANT_TUNER_
CONFIG

I VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

ANT_TUNER_
POWER

O VOLmax = 0.012V at I = 4mA
VOHmin = 1.504V at I = 4mA
VOHmax = 2.0V.

WWAN/
WiFi 
Coexis-
tence 
Control

LAA_n79_Tx-
_EN 

O VOLmax = 0.45V at I = TBD.
VOHmin = 1.35V at I = TBD.
VOHmax = 1.8V 

COEX_RXD I VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

For future use.

COEX_TXD O VOLmax = 0.45V at I = TBD.
VOHmin = 1.35V at I = TBD.
VOHmax = 1.8V

For future use.

WLAN_Tx_EN I VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

Dynamic 
Power 
Reduc-
tion

DPR_1
DPR_2

I DPR_1:
VIHmax = 1.89V
VIHmin = 1.17V
VILmax = 0.63V

DPR_2:
VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

It is required to drive 
this line low by an 
open drain or open 
collector driver con-
nected to GND.

If unused keep line 
open.

USB 2.0 USB_D- I/
O

Full and High speed differential 
lines according to USB 2.0 (refer to 
[5]).

Test point recom-
mended.

USB High Speed 
mode operation 
requires a differential 
impedance of 90Ω.

USB_D+ I/
O

Table 4:  Electrical description of connector interface pins

Function Pin name IO Signal form and level Comment
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USB 3.1

(USB 3.1 
HW vari-
ant only)

USB3.1-Rx+
USB3.1-Rx-

I SuperSpeed differential lines 
according to USB3.1 Gen2, 
10Gbps (refer to [6])

USB SuperSpeed 
mode operation 
requires a differential 
impedance of 72Ω to 
120Ω.

USB3.1-Tx+
USB3.1-Tx-

O

PCIe®

(PCIe HW 
variant 
only)

PERST# I RPU: 10K ohm
VOHmax = NA
VIHmax = 3.8V
VIHmin = 2.0V
VILmax = 0.8V

A Low will immediately reset the 
PCIe interface of the data card.

This line must be 
driven low by an 
open drain or open 
collector driver con-
nected to GND as 
long as the module 
turns off.

If unused keep line 
open.

Test point recom-
mended.

CLKREQ# I/
O

VILmax = 0.8V
VIHmin = 2.0V
VIHmax = 3.8V

VOLmax = 0.2V at I = 4mA

Open Drain with 
external pull up.

The given input rating 
is the maximum volt-
age that can be 
applied to this pad.

PEWAKE# I/
O

VILmax = 0.8V
VIHmin = 2.0V
VIHmax = 3.8V

VOLmax = 0.2V at I = 4mA

Open Drain with 
external pull up.

The given input rating 
is the maximum volt-
age that can be 
applied to this pad.

PERp0, 
PERp1, 
PERn0, 
PERn1

I PCIe® differential lines according 
to PCI Express® Card Electrome-
chanical Specification

PETp0, 
PETp1, 
PETn0, 
PETn1

O PCIe® differential lines according 
to PCI Express® Card Electrome-
chanical Specification

REFCLKp/ 
REFCLKn

I PCIe® differential lines according 
to PCI Express® Card Electrome-
chanical Specification

Table 4:  Electrical description of connector interface pins

Function Pin name IO Signal form and level Comment
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3V SIM 
card 
inter-
faces (2x)

UIM_1_RESET
UIM_2_RESET

O VOLmax = 0.59V at I = 1mA
VOHmin = 2.36V at I = 1mA
VOHmax = 2.95V

Maximum cable 
length or copper 
track should be not 
longer than 100mm 
to SIM card holder.

If 2nd SIM interface 
not used, keep line 
open.

UIM_1_DATA
UIM_2_DATA

I/
O

VILmax = 0.59V
VILmin = -0.3V
VIHmin = 2.065V
VIHmax = 3.25V

VOLmax = 0.4V. at I = 1mA
VOHmin = 2.065V at I = 1mA
VOHmax = 2.95V

UIM_1_CLK
UIM_2_CLK

O VOLmax = 0.59V at I = 1mA
VOHmin = 2.065V at I = 1mA
VOHmax = 2.95V

UIM_1_PWR
UIM_2_PWR

O VOmin = 2.7V
VOtyp =2.95V
VOmax = 3.05V
IOmax = 200mA

1.8V SIM 
card  
interface 
(2x)

UIM_1_RESET
UIM_2_RESET

O VOLmax = 0.36V at I = 1mA
VOHmin = 1.44V at I = 1mA
VOHmax = 1.8V

Maximum cable 
length or copper 
track should be not 
longer than 100mm 
to SIM card holder.

If 2nd SIM interface 
not used, keep line 
open.

UIM_1_DATA
UIM_2_DATA

I/
O

VILmax = 0.36V
VILmin = -0.3V
VIHmin = 1.26V
VIHmax = 2.1V

VOLmax = 0.3V at I = 1mA
VOHmin = 1.26V at I = 1mA
VOHmax = 1.8V

UIM_1_CLK
UIM_2_CLK

O VOLmax = 0.36V at I = 1mA
VOHmin = 1.26V at I = 1mA
VOHmax = 1.8V

UIM_1_PWR
UIM_2_PWR

O VOmin = 1.65V
VOtyp =1.8V
VOmax = 1.95V
IOmax = 200mA

SIM 
Detection

SIM_DE-
TECT_1
SIM_DE-
TECT_2

I VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

Internal pull-up resis-
tor

Table 4:  Electrical description of connector interface pins

Function Pin name IO Signal form and level Comment
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GPIO 
interface

GPIO I/
O

VILmax = 0.54V
VIHmin = 1.26V
VIHmax = 2.1V

IIHPD = 1uA
IILPU = -1uA
IHigh-Z = 1uA

VOLmax = 0.45V at I = TBD.
VOHmin = 1.35V at I = TBD.
VOHmax = 1.8V 

GPIO is reserved for 
future use.

If unused keep lines 
open.

Status LED_1# O VOLmax = 0.66V. at I = TBD.
VOHmin = 2.64V. at I = 9~12 (sink 
current)
VOHtyp = 3.3V

Open Drain output

Add-in 
Card con-
figuration 
pins

CONFIG_0..3 GND or NC (Not Connected/Float-
ing)
I = 0mA

The host must pro-
vide a pull up resistor 
for each of these sig-
nals to either 1.8 V or 
3.3 V.

Table 4:  Electrical description of connector interface pins

Function Pin name IO Signal form and level Comment
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4.2 Characteristics

4.2.1 Power Supply and Ground
The 5G M.2 Data Card MV31-W uses the five 3V3 pins and 11 GND pins listed in Section 4.1.

All pins have to be used in parallel.

4.2.2 Control Signals

4.2.2.1 W_DISABLE1#, W_DISABLE2# Signals
W_DISABLE1# controls the WWAN part of the data card. When this signal is driven low, the 
WWAN part is disabled.

W_DISABLE2# controls the GNSS part of the data card. When this signal is driven low, the 
GNSS part is disabled.

It is recommended to control W_DISABLE1# and W_DISABLE2# lines with an open collector 
transistor.

4.2.2.2 RESET#
Asynchronous RESET# pin (active low) is not supported by MV31-W.

4.2.2.3 FULL_CARD_POWER_OFF#
The MV31-W can be controlled to power on/off by the FULL_CARD_POWER_OFF# pin.

Note: Once FULL_CARD_POWER_OFF# is pulled low, MV31-W detaches from the network, 
shuts down its internal interfaces, and then power off automatically. After power off, it is 
recommended to pause for >30s before powering MV31-W on again by pulling the pin high.

4.2.2.4 WAKE_ON_WWAN#
The WAKE_ON_WWAN# signal is for power saving: 

1. MV31-W always listening at very low power in idle mode
2. MV31-W will wake up mother board via WAKE_ON_WWAN# signal, when this feature is

enabled by AT+WOWWAN_ENABLE=1 and the receiving SMS contains the password
<pw>, which is set by AT+WOWWAN_PASSWORD=<pw>. For details refer to [3].

3. The platform will power on when triggered by the MV31-W.

Table 5:  FULL_CARD_POWER_OFF# States

Signal State Data Card State

Low Powers off

High Powers on
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Figure 8:  Wake-up scenario

The WAKE_ON_WWAN# signal is used to wake up the host. It is open drain and should be 
pulled up at the host side. When MV31-W needs to wake up the host, it will output a one 
second low pulse, shown in Figure 9.

Figure 9:  Wake-up signal

A typical connection in Platform/System shows Figure 10.

Figure 10:  Typical Wake up schematic

Wake up signal (SMS)

MV 31-W

GPIOWAKE_ON_WWAN#

1.8V

Platform
 PCIe Host

M
V3

1-
W

100k
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4.2.3 Tunable Antenna Interface

4.2.3.1 Antenna Control
MV31-W provides a MIPI interface (MIPI_DATA/RFFE2_DATA and MIPI_CLK/RFFE2_CLK) for 
external antenna tuner application to allow the implementation of antenna tuner solutions, 
e.g. with QAT3555 antenna impedance tuner (see Figure 11).

Figure 11:  Sample Antenna Tuner with QAT3555 for one antenna path

4.2.3.2 ANT_TUNER_CONFIG
The ANT_TUNER_CONFIG pin of the MV31-W has the possibility to optimize the FR1 low 
band performance. The configuration is mainly for mobile devices with integrated anten-
nas. Depending on the handling of the device the host controller can use this pin to trigger 
the 2 pre configuired modes.

Factors as the antennas, housing, size of the device, material and mobile handling e.g. 
tablet or notebook are influencing the performance.
Table 6:  ANT_TUNER_CONFIG States

Signal State Scenario

Low For notebooks (Tuner Mode 0)

High For tablets (Tuner Mode 1)
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4.2.4 WWAN/WiFi Coexistence Control
The signals COEX_RXD, COEX_TXD, LAA_n79_Tx_EN and WLAN_Tx_EN are provided to allow 
the implementation of wireless coexistence solutions between the radio(s) on the M.2 Data 
Card and other off-card radio(s). These other radios can be located on another M.2 Card 
located in the same host platform or as alternate radio implementations.

The signals COEX_RXD, COEX_TXD are reserved for future use.

4.2.5 Dynamic Power Reduction
The optional DPR signals are used by M.2 Data Card to assist in meeting regulatory SAR 
(Specific Absorption Rate) requirements for RF exposure. The signal is provided by a host 
system proximity sensors to the M.2 Data Card to provide an input trigger causing a 
reduction in the radio transmit output power.

The required value of the power reduction will vary between different host systems and is 
left to the host platform OEM and card vendor to determine, along with the specific 
implementation details. The assertion and de-assertion of DPR is asynchronous to any 
system clock. All transients resulting from the proximity sensor need to be de-bounced by 
system circuitry.

DPR_1 can be implemented for 3G/4G/5G ANT Tx. DPR_2 can be implemented for 5G FR1 
ANT Tx only in case DPR_1 is for 3G/4G ANT Tx.

It is recommended to control DPR_1 and DPR_2 lines with an open collector transistor or 
an open drain field-effect transistor.

Table 7:  Coexistence Control between LAA and n79 with WiFi 5GHZ

Signal Direction Description

LAA_n79_Tx_EN MV31-W to WLAN Avoid n79 Tx impact 5GHz Wi-Fi Rx
(While n79/LAA is in Tx mode, the 
WiFi 5G Rx mode is not working.)

WLAN_Tx_EN WLAN to MV31-W Avoid WLAN Tx impact n79/LAA Rx
(While WiFi 5G is in Tx mode, the 
n79/LAA Rx mode is not working.)

Table 8:  Dynamic Power Reduction States

Signal Signal State Definition

DPR_1 Low Enable the SAR power back off

High Disable the SAR power back off

DPR_2 Low Reserved for EN-DC multiple Tx requirement

High
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4.2.6 USB Interface
The 5G M.2 Data Card MV31-W has 6 interface lines for USB (see Figure 12) and is acting 
as peripheral.

USB Design General Guidelines:

• Reserve choke on all the USB signals in platform for noise debug.
• Reserve 0.1uF capacitor on USB3.1 TX/Rx paths.
• Co-layout USB3 choke and 0.1uF capacitor on module side for noise debug

Notes: All the above components should be covered by shielding cover.

Figure 12:  USB Interface

4.2.6.1 USB 2.0 Interface
The 5G M.2 Data Card MV31-W‘s USB interface (USB_D+, USB_D-) as part of the 75-pin 
application 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 5G M.2 Data Card MV31-W reports as a self-powered 
device compliant with the [5]. 

4.2.6.2 USB 3.1 Gen 2 Interface
The USB 3.1 Gen 2 Interface is compliant to [6] and supports up to 10Gbit/s.

Please note that with the data card’s PCIe hardware variant the USB 3.1 interface pins are 
used as PCIe 2nd lane pins. 

USB_D-
USB_D+

USB3.1-TX-
USB3.1-TX+

USB3.1-RX-
USB3.1-RX+

USB_D-
USB_D+

USB3.1-RX-
USB3.1-RX+

USB3.1-TX-
USB3.1-TX+
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 USB Host

M
V3

1

100nF

100nF

100nF

100nF
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4.2.7 PCI Express® Interface
The PCI Express® Interface with a 1st and 2nd lane is compliant to [4]. Please note that with 
the data card’s USB 3.1 hardware variant the PCIe’s 2nd lane pins are used as USB 3.1 inter-
face pins.

PCIe® Design General Guidelines:

• All sensitive/high high-speed signals and circuits must be protected from PCIe® 
corruption, e.g. noisy signal, crosstalk and RF.

• Pay extra attention to crosstalk, ISI, and intra-lane skew and impedance discontinuities.
• Each trace needs to be adjacent to a ground plane.
• PCIe® PERx0/1, PETx0/1, REFCLK: 90 Ohm differential, +/ -10% trace impedance.
• AC coupling capacitor should be added in an application board: 220nF 

• Place 220nF capacitors on PCIe® PETx0/1 paths at module side
(already included in MV31-W)

• Place 220nF capacitors on PCIe® PETx0/1 paths at platform side.
• Reserve choke on all the PCIe® signals in platform for noise reduction
• Tx differential pair length matching < 0.5mm.
• Rx differential pair length matching < 0.5mm.

Figure 13:  PCIe® Interface

4.2.7.1 PERST# Signal
The PERST# signal resets the PCIe Interface of the 5G M.2 Data Card MV31-W. After releas-
ing the PERST# line, i.e., with a change of the signal level from low to high, the interface 
restarts.

It is recommended to control this PERST# line with an open collector transistor or an open 
drain field-effect transistor.
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4.2.8 SIM/UICC Interface
The 5G M.2 Data Card MV31-W provides a SIM/UICC interface at the 75-pin application con-
nector compliant to the ISO/IEC 7816-3 specification. 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 the SIM/UICC interface. A second SIM inter-
face is optionally available. With the embedded SIM (eUICC) hardware variant, the lines for 
the second SIM interface are internally connected to the eUICC (see Section 4.2.9).

Figure 14:  SIM Detection Circuit

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 5G M.2 Data Card MV31-W must be restarted.

The total cable length between the 5G M.2 Data Card MV31-W socket pads and the pads 
of an external SIM card holder must not exceed 100mm in order to meet the specifications 

Table 9:  Signals of the SIM interface 

Signal Description

UIM_1_CLK
UIM_2_CLK

SIM clock

UIM_1_PWR
UIM_2_PWR

SIM supply voltage.

UIM_1_DATA
UIM_2_DATA

Serial data line, input and output.

UIM_1_RESET
UIM_2_RESET

SIM reset

SIM_DETECT_1
SIM_DETECT_2

SIM insertion detection (Low = no SIM inserted, see Figure 14)
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of 3GPP TS 51.010-1 and to satisfy the requirements of EMC compliance (see Figure 
4.2.8.1).

To avoid possible cross-talk from the UIM_1_CLK signal to the UIM_1_DATA signal, be care-
ful that both lines are not placed closely next to each other. A useful approach is using a 
GND line to shield the UIM_1_DATA line from the UIM_1_CLK line.

4.2.8.1 ESD Protection for SIM Interfaces
For ESD protection of the SIM interfaces it is required to add ESD diodes to the interface 
lines of the first and second SIM interface as shown in the example given in Figure 15.

The example was designed to meet ESD protection according ETSI EN 301 489-1/7: Contact 
discharge: ± 4kV, air discharge: ± 8kV.

Figure 15:  SIM interfaces - enhanced ESD protection

4.2.9 eUICC Interface
A dedicated 5G M.2 Data Card MV31-W hardware variant supports an eUICC in MFF-XS for-
mat. This MFF-XS eUICC is located under the shielding, and is internally connected to the 
specific module pads that are alternatively available as an optional second SIM interface. It 
has no physical connections with other circuits inside the module. To be continued...

4.2.10 GPIO Interface
The GPIO is reserved for future use.
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4.2.11 Status
The LED_1# signal is provided to enable wireless communication add-in cards to provide 
status indications to users via system provided indicators.

Figure 16:  Sample Circuit for Status LED

Figure 16 show a sample circuit for the Status LED.

4.2.12 Add-in Card Configuration Pins
The CONFIG_x signals reports to the Host the communication interface (PCIe® or USB 3.1 
Gen2) and the Port Configuration according to [3].

The Port Configuration defines the signals on the GPIO0 to GPIO11 and provides the 
following signals in Port Configuration 2:

Table 10:  Status States

Signal State LED Interpretation

Low ON Radio is capable of transmitting.

High OFF Radio is incapable of transmitting.

Table 11:  Add-in Card Configuration

Module configuration Module 
Type

Port Configuration

Config CONFIG_0 CONFIG_1 CONFIG_2 CONFIG_3

State NC GND GND NC WWAN 
PCIe®

2

GND GND NC NC WWAN 
USB3.1 
Gen1

2

Open 
Drain 
Port

LED

1k

MV31-W
LED_1#

3.3V
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Table 12:  GPIO Signals Mapping for Port Configuration 2

GPIO PIN Signal

GPIO_0 40 SIM_DETECT_2

GPIO_1 42 UIM_2_DATA

GPIO_2 44 UIM_2_CLK

GPIO_3 46 UIM_2_RESET

GPIO_4 48 UIM_2_PWR

GPIO_5 20 no connected (RFU according to [3])

GPIO_6 22 ANT_TUNER_CONFIG (RFU according to [3])

GPIO_7 24 ANT_TUNER_POWER (RFU according to [3])

GPIO_8 28 DPR_2 (RFU according to [3])

GPIO_9 10 LED_1#

GPIO_10 26 W_DISABLE2#

GPIO_11 23 WAKE_ON_WWAN# (not supported by MV31-W)
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5 Antenna Interface

MV31-W also provides connectivity for off board antennas. The antennas and their connec-
tion interface for this device satisfy the requirements specified in [3]. The antenna ele-
ments are typically integrated into the notebook/ultra book /tablet and connected to 
MV31-W via flexible RF coaxial cables. MV31-W provides four RF connectors (MHF4 type). 
The four RF connectors include for 5GNR Sub 6G & UMTS/LTE primary transmitter/receiver 
port, diversity receiver and 4x4 MIMO receiver port. For the location of the antenna con-
nectors see Figure 1.

For LTE and 5GNR Sub 6G to ensure stable RF performance, customer must assemble ad-
equate antenna according to the antenna specification.

Note:

• Antenna peak gain limit as 2.5dBi for frequency <1.5GHz and 4dBi for frequency
>1.5GHz of module level certification

• For Japan regional peak gain should be limited as 2.5dBi for frequency <1.5GHz and
3dBi for frequency >1.5GHz

• For Band 30 peak gain limit as 2.99dBi (meet FCC requirement)
• For Band 48 peak gain limit as 0.92dBi (meet FCC requirement)

Table 13:  LTE& 5GNR Sub 6G antenna specifications

Parameter Min. Typ. Max. Unit Notes

Cable loss 0.5 dB Maximum loss to antenna

Impedance 50 Ohm Antenna load impedance

VSWR 3:1 Maximum allowed VSWR of antenna

Isolation 20 dB For all antenna each other



1VV0301910 Rev. 0 Page 37 of 88  2023-12-8

 5G M.2 Data Card MV31-W Hardware Interface Description
82

5.1 Antenna Interface Specification
The below Table 14 and Table 15 list RF minimum Rx sensitivity specifications.

Measurement conditions: Tamb= 25°C, V3V3 = 3.3V.
Table 14:  RF antenna interface LTE: Conductive minimum receiver input sensitivity (dBm)

LTE band
(BW: 10MHz

ANT0 ANT1 ANT2 ANT3 MIMO 
Combined

1 -96 -97 -96 -96 -102.5
2 -96 -97 -95.5 -96 -102
3 -96 -96 -95.5 -96 -102.5
4 -96 -97 -96 -96 -103
5 -99 NA NA -99 -102
7 -96 -96 -95.5 -96 -102.5
8 -99 NA NA -99 -102
12 -98.5 NA NA -99 -101.5
13 -98.5 NA NA -99 -101.5
14 -98 NA NA -99 -101
17 -98.5 NA NA -99 -101.5
18 -98.5 NA NA -99 -101.5
19 -98.5 NA NA -99 -101.5
20 -99 NA NA -99 -102
25 -96 -96 -95.5 -96 -102
26 -98.5 NA NA -99 -101.5
28 -98.5 NA NA -99 -101.5
29 -98.5 NA NA -99 -101.5
30 -95.5 -96 -96 -96 -101
32 -96 NA NA -96.5 -99
34 -97 NA NA -97 -100
38 -96.5 -96.5 -96 -96.5 -102.5
39 -97 NA NA -97 -100
40 -96 -97 -96 -96.5 -103
41 -96 -96 -95.5 -96 -102
42 -96.5 -97 -97 -96.5 -103
46 -96 NA NA -95 -98
48 -96.5 -97 -97 -96.5 -103
66 -96 -97 -97 -97 -103
71 -99 NA NA -99 -102
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Table 15:  RF antenna interface FR1 (Sub 6G): Conductive minimum receiver input sensitivity (dBm)

5G band1

1. Notes: 
1. n1/ n2/ n3/ n5/ n7/ n8/ n20/ n28/ n66/ n71: SCS=15KHZ; BW=20MHZ; 
2. n41/ n77/ n78: SCS=30KHZ; BW=20MHZ;
3. n79: SCS=30KHZ; BW=40MHZ
4. n12: SCS=15KHZ; BW=15MHZ

ANT0 ANT1 ANT2 ANT3 MIMO
Combined

n1 -92 -91.5 -91.5 -92 -97

n2 -91.5 -91.5 -91.5 -91.5 -97

n3 -91.5 -91 -91 -91.5 -96.5

n5 -91.5 NA NA -91.5 -94

n7 -90.5 -90 -90 -90.5 -95.5

n8 -92.5 NA NA -92.5 -95.5

n12 -90 NA NA -90 -93

n20 -92.5 NA NA -92.5 -95.5

n28 -92 NA NA -92 -95

n38 -91.5 -91.5 -91.5 -91.5 -97.5

n41 -91.5 -91.5 -91.5 -91.5 -97

n66 -91.5 -91.5 -91 -91.5 -97

n71 -92 NA NA -92 -95

n772

2. Limited band usage of 5G-NR band n77 to 3450-3550MHz and 3700-3980MHz - applicable for US 
carriers and FCC compliance only, i.e., for providers AT&T (AT), T-Mobile (TO), and Verizon (VZ).

-91.5 -92 -91.5 -92 -97.5

n78 -92 -92 -92 -92.5 -98

n79 -89 -90 -89 -90 -95
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Table 16 lists the frequency bands as well as the direction (TX/RX) supported by the four 
antenna interfaces.
Table 16:  Antenna interfaces1

1. LB = Low Band, MHB = Medium/High Band, UHB = Ultra High Band

Antenna 
interface

TX. RX.

ANT0 WCDMA:
B1/2/4/5/6/8/9/19
LTE:
LB:B5,8,12,13,14,17,18,19,20,26,28
,71
MHB:B1,2,3,4,7,25,30,34,38,39,40,
41,66
5G Sub6G:
LB:n5,8,12,20,28,71
MHB:n2,66

WCDMA:
B1/2/4/5/6/8/9/19
LTE:
LB:B5,8,12,13,14,17,18,19,20,26,28,2
9,71
MHB:B1,2,3,4,7,25,30,32,34,38,39,40,
41,66
UHB:B42,48; LAA: B46
5G Sub6G:
LB:n5,8,12,20,28,71
MHB:n1,2,3,7,38,41,66
UHB:n772,78,79

2. Limited band usage of 5G-NR band n77 to 3450-3550MHz and 3700-3980MHz - applicable for US car-
riers and FCC compliance only, i.e., for providers AT&T (AT), T-Mobile (TO), and Verizon (VZ).

ANT1 LTE:
MHB:B1,2,3,4,7,25,30,38,40,41,66
UHB:B42,48
5G Sub6G:
MHB:n1,2,3,7,38,41,66
UHB:n77,78,79
GNSS: L5

ANT2 LTE:
MHB:B1,2,3,7,66
UHB:B42,48
5G Sub6G:
MHB:n1,2,3,7,38,41,66
UHB:n77,78,79

LTE:
MHB:B1,2,3,4,7,25,30,38,40,41,66
UHB:B42,48
5G Sub6G:
MHB:n1,2,3,7,38,41,66
UHB:n77,78,79

ANT3 WCDMA:B1/2/4/5/6/8/9/19
LTE:
LB:B5,8,12,13,14,17,18,19,20,26,28,2
9,71
MHB:B1,2,3,4,7,25,30,32,34,38,39,40,
41,66
UHB:B42,48; LAA: B46
5G Sub6G:
LB:n5,8,12,20,28,71
MHB:n1,2,3,7,38,41,66
UHB:n77,78,79
GNSS: L1

ANT4 mmWave Antenna (not supported by MV31-W)

ANT5

ANT6
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Notes: 

The supported RF antenna directions and bands shown in the above Table 16 apply to the 
following scenarios, i.e., RF antenna vs band configurations:

• LTE only, i.e., if using LTE bands only
• 5G (FR1 (Sub 6G)) only, i.e., if using 5G bands only

• EN-DC (1), if using any of the following EN-DC combinations:
• LB (LTE) + UHB (5G)
• LB (LTE) + MHB (5G)
• LB (LTE) + n41 (5G)
• MHB (LTE) + UHB (5G)
• MHB (LTE) + n41 (5G)
• UHB (LTE) + LB (5G)

For the following scenarios however, there are exceptions:

• EN-DC (2), if using the below EN-DC combination:
• MHB (LTE) + LB (5G). In this case the usage of ANT0 for MHB (LTE) TX/RX is

switched to ANT2.
• EN-DC (3), if using the below EN-DC combination:

• UHB(LTE) + MHB (5G). In this case the usage of ANT2 for MHB (5G) TX/RX is
swotched to ANT0.

Figure 17:  Antenna Interfaces
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5.1.1 GNSS Interface Characteristics 

Table 17:  GNSS properties 

Parameter Conditions Min. Typical Max. Unit

Frequency GPS
L1
L5

1574.4
1166.22

1575.42
1176.45

1576.4
1186.68

MHz

GLONASS (G1) 1597.5 1601.7 1605.9

Beidou (B1) 1559.1 1561 1563.1

Galileo
E1
E5a

1573.4
1166.22

1575.42
1176.45

1577.5
11.86.68

Horizontal accuracy 50% CEP, open sky 1.7 2 m

90% CEP, open sky 1.9 5 m

Tracking Sensitivity Open sky (passive 
antenna):

-159 dBm

Acquisition Sensitivity Open sky (passive 
antenna):

-156 dBm

Time-to-First-Fix (TTFF)
(indoor TTFF@-
145dbm)

Hot 1.06 2 s

Warm 20 25 s

Cold 29 35 s
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5.2 Antenna Interface Connector

5.2.1 UMTS/LTE & Sub 6G Antenna Connectors
Figure 18 and Figure 19 show the MHF4 type connectors for the UMTS/LTE & Sub 6G an-
tennas.

Figure 18:  UMTS/LTE & Sub 6G Antenna Connector (male)

Figure 19:  UMTS/LTE & Sub 6G Antenna Connector (mated plug)
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6 Operation

6.1 Operating Modes
TBD. 

6.2 Operating Temperatures

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 MV31-W and its ambient temperature.

Table 18:  Temperature characteristics

Parameter Min Typical Max Unit

Normal operation1

1. Board temperature.

-30 25 +70 °C

Extended operation, 2 

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

-40 to -30 +70 to +85 °C

Thermal Throttling Thresholds, 3:

3. Due to temperature measurement uncertainty, a tolerance of ±2°C on these switching thresholds 
may occur.

Level 1 PA Sensor +80 °C

Level 1 SKIN Sensor +85 °C

Level 2 PA Sensor +83 °C

Level 3 PA Sensor +89 °C

Level 3 SKIN Sensor +89 °C

Thermal resistance (Rth)4

4. Thermal resistance (Rth) of the 5G M.2 Data Card MV31-W at the highest possible thermal power 
(Pth) dissipation, i.e., at the worst possible network conditions. Measured with the Starter Kit 5G 
Data Card in still air with an air gap of at least 100mm between the Starter Kit and other objects.

6.67 K/W



1VV0301910 Rev. 0 Page 44 of 88  2023-12-8

 5G M.2 Data Card MV31-W Hardware Interface Description
82

6.3 Thermal Design Guidelines
The MV31-W m.2 card temperature rises because electrical energy is turned into heat. De-
pending on the application itself and housing different methods are recommend to allow 
the card operate under ideal conditions. The actual temperature of the board depends on 
different factors such as the radio technology e.g. 4G or 5G, but also on the used frequency 
bands with Sub6, and the output power. 

The MV31-W has an optimized mechanical temperature design with a stepped EMI shield-
ing which allows up to 19°C higher ambient temperature. 

Table 19 shows the 3 level throttling mechanism based on pre-defined temperature values 
(Table 18), which is used by MV31-W.

The stepped EMI shielding improves the time up to 42% before the MV31-W throttling 
levels are starting. 

Section 6.3.1 illustrates a few recommended solutions that are mandatory for a full 
performance 5G operation of the MV31-W and the application. 

6.3.1 Thermal Solutions
MV31-W requires to be thermally coupled to the application PCB as well as the stepped EMI 
shielding to spread and thus mitigate the heat. 

To ensure an optimum heat spreading on the application PCB, the PCB should have a 
copper GND plane in each layer, and each layer should be thermally coupled by a large 
amount of vias. 

The thermal conductivity of the thermal interface material (TIM) used with the various 
thermal solutions should be at least 6w/m*k. Depending on the mechanical setup the TIM 
thickness may have to be adjusted. 

The below figures exemplify five thermal solutions. Figure 20, Figure 21, and Figure 22 show 
solutions with a heat sink, whereas options Figure 23 and Figure 24 show solutions with a 
heat pipe connected to the application housing.

Depending on the external application and the used housing either a heat sink or a heat 
pipe may be employed. For operation in high ambient temperatures or with high tempera-
tures within the application housing a heat pipe is recommended. 

Table 19:  3 Level Throttling Mechanism

Thermal 
Level

LTE Throttling
(SKIN Sensor)

LTE Throttling
(PA Sensor)

5G Sub6G Throttling
(SKIN Sensor)

5G Sub6G Throttling
(PA Sensor)

Level 1 4 Rx to 2 RXx fallback
Drop SCells with vRLF

UL throttling Drop SCells with vRLF
Drop PSCell/disable NR in NSA

UL throttling

Level 2 N/A Tx power 
back off 
(MTPL)

N/A Tx power back off
(MTPL)
Drop PSCell/Disable NR 
in NSA

Level 3 Limited Service
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Figure 20:  Option 1 - Heat sink on top of stepped shielding and bottom of application PCB

Figure 21:  Option 2 - Heat sink only on heat spot of stepped shielding and bottom of application PCB

Figure 22:  Option 3 - Heat sink on top of stepped shielding and directly on bottom of M.2 card PCB

Application/ System PCB (typ. 1.6mm)

Heat sink

Heat sink

M.2 PCB (0.8mm)

M.2 CON
H2.3 S5

(Typ 2.25mm) TIM (typ. 0.3mm)

RF PCB
IC

IC
IC

0.8mm  M.2 PCB
+1.3mm Shield
+0.5mm Shield

2.
6m

m
 

to
ta

l 
he

ig
ht

Screw
CON

IC

Shield

Recommended to use GND 
planes stiched with  vias for 

better thermal performance

Stepped heat sink to allow thinner 
TIM with lower Rth

Heat spot of the M.2 card is below 
the lower shield. Allows internally 

thinner TIM with lower Rth 

Application/ System PCB (typ. 1.6mm)

Heat sink

Heat sink

M.2 PCB (0.8mm)

M.2 CON
H2.3 S5

(Typ 2.25mm) TIM (typ. 0.3mm)

RF PCB
IC

IC
IC

0.8mm  M.2 PCB
+1.3mm Shield
+0.5mm Shield

2.
6m

m
 

to
ta

l 
he

ig
ht

Screw
CON

IC

Shield

Heat spot of the M.2 card is below 
the lower shield. Allows internally 

thinner TIM with lower Rth 

Recommended to use GND 
planes stiched with vias for 

better thermal performance

Application/ System PCB (typ. 1.6mm)

Heat sink

M.2 PCB (0.8mm)

M.2 CON
H2.3 S5

(Typ 2.25mm)

RF PCB
IC

IC
IC

0.8mm  M.2 PCB
+1.3mm Shield
+0.5mm Shield

2.
6m

m
 

to
ta

l 
he

ig
ht

Screw
CON

IC

Shield

Stepped heat sink to allow 
thinner TIM => better Rth

Heat spot of the M.2 card is below 
the lower shield. Allows internally 

thinner TIM with lower Rth 

Heat sink



1VV0301910 Rev. 0 Page 46 of 88  2023-12-8

 5G M.2 Data Card MV31-W Hardware Interface Description
82

Figure 23:  Option 4 - Heat pipe and small application housing

Figure 24:  Option 5 - Heat pipe and big application housing

Figure 25:  Thermal distribution with a heat pipe
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6.4 Power Supply Ratings
The following tables provide sample power supply ratings for selected 4G/5G technologies 
including carrier aggregations (CA). As a general rule it is recommended to reserve at least 
2500mA for the module to be able to handle peak current consumption under all condi-
tions.

Table 20 lists selected LTE (4G) power supply ratings at various conditions.
Table 20:  LTE current consumption ratings

Description Conditions Typical
rating

Uni
tLTE band Tx Power 

(dBm)
Channel

IBATT+
1 Average LTE 

supply current 

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

Band 1 0dBm 18300 (M) 276 mA
10dBm 18300 (M) 317
22.8dBm 18050 (L) 1109
22.7dBm 18300 (M) 865
22.7dBm 18550 (H) 922

Band 2 0dBm 18900 (M) 286 mA
10dBm 18900 (M) 340
23.1dBm 18650 (L) 891
23.2dBm 18900 (M) 869
23dBm 19150 (H) 773

Band 3 0dBm 19575 (M) 296 mA
10dBm 19575 (M) 352
23.3dBm 19250 (L) 952
23.1dBm 19575 (M) 989
23.2dBm 19900 (H) 986

Band 4 0dBm 20175 (M) 278 mA
10dBm 20175 (M) 318
23.2dBm 20000 (L) 936
23.1dBm 20175 (M) 743
23.2dBm 20350 (H) 1023

Band 5 0dBm 20525 (M) 231 mA
10dBm 20525 (M) 246
23.4dBm 20450 (L) 635
23.3dBm 20525 (M) 590
23.5dBm 20600 (H) 604
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IBATT+ Average LTE 
supply current 

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

Band 7 0dBm 21100 (M) 305 mA
10dBm 21100 (M) 405
23.4dBm 20800 (L) 929
23.2dBm 21100 (M) 843
23.4dBm 21400 (H) 886

Band 8 0dBm 21625 (M) 226 mA
10dBm 21625 (M) 297
23.3dBm 21500 (L) 693
23.3dBm 21625 (M) 664
23.3dBm 21750 (H) 609

Band 12 0dBm 23095 (M) 216 mA
10dBm 23095 (M) 254
23.2dBm 23060 (L) 563
23.1dBm 23095 (M) 575
23.2dBm 23130 (H) 585

Band 13 0dBm 23230 (M) 220 mA
10dBm 23230 (M) 281
23.3dBm 23230 (M) 714

Band 14 0dBm 23330 (M) 247 mA
10dBm 23330 (M) 282
23.2dBm 23330 (M) 583

Band 17 0dBm 23790 (M) 224 mA
10dBm 23790 (M) 254
23.1dBm 23780 (L) 593
23.1dBm 23790 (M) 588
23.1dBm 23800 (H) 584

Band 18 0dBm 23925 (M) 219 mA
10dBm 23925 (M) 253
23.4dBm 23900 (L) 648
23.3dBm 23925 (M) 623
23.4dBm 23950 (H) 645

Table 20:  LTE current consumption ratings

Description Conditions Typical
rating

Uni
tLTE band Tx Power 

(dBm)
Channel
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IBATT+ Average LTE 
supply current 

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

Band 19 0dBm 24075 (M) 217 mA
10dBm 24075 (M) 249
23.3dBm 24050 (L) 623
23.4dBm 24075 (M) 590
23.4dBm 24100 (H) 599

Band 20 0dBm 24300 (M) 212 mA
10dBm 24300 (M) 247
23.3dBm 24200 (L) 618
23.3dBm 24300 (M) 615
23.1dBm 24400 (H) 602

Band 25 0dBm 26365 (M) 327 mA
10dBm 26365 (M) 329
23.2dBm 26090 (L) 923
23.2dBm 26365 (M) 915
22.9dBm 26640 (H) 852

Band 26 0dBm 26865 (M) 214 mA
10dBm 26865 (M) 239
23.3dBm 26750 (L) 619
23dBm 26865 (M) 583
23.2dBm 26990 (H) 577

Band 28 0dBm 27410 (M) 215 mA
10dBm 27410 (M) 249
23.3dBm 27260 (L) 660
23.1dBm 27410 (M) 557
23.3dBm 27610 (H) 537

Band 30 0dBm 27710 (M) 302 mA
10dBm 27710 (M) 355
21.8dBm 27710 (M) 934

Band 34 0dBm 36275 (M) 175 mA
10dBm 36275 (M) 192
22.4dBm 36250 (L) 340
22.5dBm 36275 (M) 339
23.4dBm 36300 (H) 338

Table 20:  LTE current consumption ratings

Description Conditions Typical
rating

Uni
tLTE band Tx Power 

(dBm)
Channel
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IBATT+ Average LTE 
supply current 

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

Band 38 0dBm 38000 (M) 209 mA
10dBm 38000 (M) 234
23dBm 37800 (L) 446
22.7dBm 38000 (M) 446
22.9dBm 38200 (H) 470

Band 39 0dBm 38450 (M) 207 mA
10dBm 38450 (M) 224
23dBm 38300 (L) 413
22.7dBm 38450 (M) 387
22.8dBm 38600 (H) 399

Band 40 0dBm 39150 (M) 206 mA
10dBm 39150 (M) 241
22.8dBm 38700 (L) 433
22.5dBm 39150 (M) 421
22.7dBm 39600 (H) 414

Band 41 0dBm 40620 (M) 208 mA
10dBm 40620 (M) 232
26dBm 39700 (L) 717
25.7dBm 40620 (M) 614
25.1dBm 41540 (H) 590

Band 42 0dBm 42590 (M) 231 mA
10dBm 42590 (M) 263
22.7dBm 41640 (L) 495
23dBm 42590 (M) 483
23dBm 43540 (H) 478

Band 48 0dBm 55990 (M) 232 mA
10dBm 55990 (M) 276
20.8dBm 55290 (L) 411
21dBm 55990 (M) 411
21.2dBm 56690 (H) 417

Band 66 0dBm 132422 (M) 286 mA
10dBm 132422 (M) 340
23.3dBm 132022 (L) 927
23dBm 132422 (M) 940
23.3dBm 132622 (H) 906

Table 20:  LTE current consumption ratings

Description Conditions Typical
rating

Uni
tLTE band Tx Power 

(dBm)
Channel
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IBATT+ Average LTE 
supply current 

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

Band 71 0dBm 133297 (M) 221 mA
10dBm 133297 (M) 253
23.1dBm 133172 (L) 614
23.1dBm 133297 (M) 539
23dBm 133422 (H) 595

1. With an impedance of ZLOAD=50Ω at the antenna pads. Measured at 25°C and 3.3V

Table 20:  LTE current consumption ratings

Description Conditions Typical
rating

Uni
tLTE band Tx Power 

(dBm)
Channel
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Table 21 lists selected LTE CA power supply ratings at various conditions.
Table 21:  LTE CA current consumption ratings

Description Conditions Typical 
rating

Unit

CA
Combination

Tx Power 
(dBm)1

1. Tx Power at mid band channel.

Throughput

DL(Mbits) UL(Mbits)

IBATT+
2

2. With an impedance of ZLOAD=50Ω at the antenna pads. Measured at 25°C and 3.3V

1CA 1A(4x4) 0dBm 390 84,7 286 mA

10dBm 390 84,7 329

Max. 
power

390 84,7 553

2CA 1A(4x4)+
3A(4x4)

0dBm 769,2 84,7 422 mA

10dBm 769,2 84,7 461

Max. 
power

769,2 84,7 692

1A(4x4)+
7A(4x4)

0dBm 769,2 84,7 428 mA

10dBm 769,2 84,7 472

Max. 
power

769,2 84,7 707

3CA 1A(2x2)+
3A(2x2)+
7(2x2)

0dBm 584,7 84,7 517 mA

10dBm 584,3 84,7 584

Max. 
power

584,1 84,7 809

1A(4x4)+
7C(4X4)

0dBm 1159,5 84,7 511 mA

10dBm 1159,5 84,7 564

Max. 
power

1159,5 84,7 792

4CA 1A(2x2)+
3A(2x2)+
7A(2x2)+
28A(2x2)

0dBm 779,1 84,7 620 mA

10dBm 779,1 84,7 664

Max. 
power

779,1 84,7 900

1A(2x2)+
3A(2x2)+
7C(2x2)

0dBm 779,6 84,7 599 mA

10dBm 779,6 84,7 662

Max. 
power

779,6 84,7 883

IBATT+ 5CA 1A(2x2)+
3A(2x2)+
7C(2x2)+
28A(2x2)

0dBm 974,7 84,7 657 mA

10dBm 974,7 84,7 715

Max. 
power

973,8 84,7 947
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Table 23 lists selected 5G-NR Standalone (SA) power supply ratings at various conditions.
Table 22:  5G-NR SA current consumption ratings

Description Conditions Typical rating Unit
Band Tx Power 

(dBm)
Channel

IBATT+
1 Average 5G-

NR SA supply 
current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

n1 0dBm 428000 (M) 327 mA
10dBm 428000 (M) 388
23.8dBm 423000 (L) 1337
23.4dBm 428000 (M) 1009
23.3dBm 433000 (H) 1054

n2 0dBm 392000 (M) 332 mA
10dBm 392000 (M) 380
23.5dBm 387000 (L) 1029
23dBm 392000 (M) 1055
23.2dBm 397000 (H) 922

n3 0dBm 368500 (M) 345 mA
10dBm 368500 (M) 402
23.2dBm 362000 (L) 1019
23.2dBm 368500 (M) 1125
23.4dBm 375000 (H) 1108

n5 0dBm 176300 (M) 312 mA
10dBm 176300 (M) 408
24.1dBm 174800 (L) 662
23.9dBm 176300 (M) 639
23.7dBm 177800 (H) 614



1VV0301910 Rev. 0 Page 54 of 88  2023-12-8

 5G M.2 Data Card MV31-W Hardware Interface Description
82

IBATT+ Average 5G-
NR SA supply 
current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

n7 0dBm 531000 (M) 353 mA
10dBm 531000 (M) 409
23.6dBm 525000 (L) 1135
23.4dBm 531000 (M) 1027
23.3dBm 537000 (H) 1003

n8 0dBm 188500 (M) 302 mA
10dBm 188500 (M) 388
23.6dBm 186000 (L) 674
23.5dBm 188500 (M) 696
23.3dBm 191000 (H) 657

n12 0dBm 147500 (M) 306 mA
10dBm 147500 (M) 351
23.2dBm 146800 (L) 585
23.1dBm 147500 (M) 597
23dBm 148200 (H) 597

n20 0dBm 161200 (M) 314 mA
10dBm 161200 (M) 355
23.4dBm 159200 (L) 628
23.2dBm 161200 (M) 593
22.9dBm 163200 (H) 589

n25 0dBm 392500 (M) 335 mA
10dBm 392500 (M) 397
23.7dBm 387000 (L) 1014
23.3dBm 392500 (M) 1030
23.5dBm 398000 (H) 979

n28 0dBm 156100 (M) 316 mA
10dBm 156100 (M) 332
23.4dBm 152600 (L) 673
23.3dBm 156100 (M) 583
23.5dBm 159600 (H) 560

n38 0dBm 519000 (M) 318 mA
10dBm 519000 (M) 337
23.4dBm 516000 (L) 456
23.5dBm 519000 (M) 465
23.3dBm 522000 (H) 473

Table 22:  5G-NR SA current consumption ratings

Description Conditions Typical rating Unit
Band Tx Power 

(dBm)
Channel
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IBATT+ Average 5G-
NR SA supply 
current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

n40 0dBm 470000 (M) 360 mA
10dBm 470000 (M) 374
24.5dBm 464000 (L) 505
24.2dBm 470000 (M) 523
24.2dBm 476000 (H) 499

n41 0dBm 518598 (M) 482 mA
10dBm 518598 (M) 496
26dBm 509202 (L) 783
26dBm 518598 (M) 698
26.2dBm 528000 (H) 705

n48 0dBm 641666 (M) 325 mA
10dBm 641666 (M) 339
24dBm 637334 (L) 462
23.9dBm 641666 (M) 457
24.1dBm 646000 (H) 457

n66 0dBm 429000 (M) 333 mA
10dBm 429000 (M) 397
23.5dBm 423000 (L) 1013
23.3dBm 429000 (M) 1080
23.4dBm 439000 (H) 1007

n71 0dBm 126900 (M) 329 mA
10dBm 126900 (M) 399
24dBm 124400 (L) 656
23.5dBm 126900 (M) 605
23.5dBm 129400 (H) 645

n772 0dBm 650000 (M) 490 mA
10dBm 650000 (M) 520
26.2dBm 623334 (L) 707
26.5dBm 650000 (M) 681
26dBm 676666 (H) 742

n78 0dBm 636666 (M) 488 mA
10dBm 636666 (M) 499
25.6dBm 623334 (L) 675
25.4dBm 636666 (M) 664
25.8dBm 650000 (H) 653

Table 22:  5G-NR SA current consumption ratings

Description Conditions Typical rating Unit
Band Tx Power 

(dBm)
Channel
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Table 23 lists selected EN-DC (4G/5G) power supply ratings at various conditions.

IBATT+ Average 5G-
NR SA supply 
current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
low (L), mid (M) 
and high (H) 
band channels

n79 0dBm 713334 (M) 540 mA
10dBm 713334 (M) 574
25.4dBm 696668 (L) 717
25.8dBm 713334 (M) 758
25.6dBm 730000 (H) 766

1. With an impedance of ZLOAD=50Ω at the antenna pads. Measured at 25°C and 3.3V
2. Limited band usage of 5G-NR band n77 to 3450-3550MHz and 3700-3980MHz - applicable for US car-

riers and FCC compliance only, i.e., for providers AT&T (AT), T-Mobile (TO), and Verizon (VZ).

Table 23:  EN-DC current consumption ratings

Description Conditions Typical rating Unit

EN-DC Tx Power (dBm) Channel

IBATT+
1 Average EN-

DC (TDD) sup-
ply current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
mid (M) band 
channels and 
throughput= 
2Gbps

DC_B3-n41 LTE=0dBm 
5G-NR=0dBm

518598 704 mA

LTE=0dBm
5G-NR=23dBm

771

LTE=0dBm
5G-NR=26dBm 

814

LTE=23dBm
5G-NR=0dBm

1423

LTE=23dBm
5G-NR=23dBm

1494

DC_B3-n772 LTE=0dBm
5G-NR=0dBm

636666 744 mA

LTE=0dBm
5G-NR=23.3dBm

811

 LTE=23dBm
5G-NR=0dBm

1467

LTE=23dBm
5G-NR=16.4dBm

1506

Table 22:  5G-NR SA current consumption ratings

Description Conditions Typical rating Unit
Band Tx Power 

(dBm)
Channel
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IBATT+ Average EN-
DC (TDD) sup-
ply current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
mid (M) band 
channels and 
throughput= 
2Gbps

DC_B3-n78 LTE=0dBm
5G-NR=0dBm

636666 754 mA

LTE=0dBm
5G-NR=22.6dBm

815

LTE=0dBm
5G-NR=25.2dBm

843

LTE=23dBm
5G-NR=0dBm

1455

LTE=23dBm
5G-NR=22.5dBm

1533

DC_B3-n79 LTE=0dBm
5G-NR=0dBm

713334 788 mA

LTE=0dBm
5G-NR=22.8dBm

848

LTE=0dBm
5G-NR=25.8dBm

899

LTE=22.9dBm
5G-NR=0dBm

1508

LTE=23dBm
5G-NR=22.6dBm

1585

Average EN-
DC (FDD) sup-
ply current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
mid (M) band 
channels and 
throughput= 
397Mbps

DC_B8-n1 LTE=0dBm
5G-NR=0dBm

428000 401 mA

LTE=0dBm
5G-NR=23.9dBm

1041

LTE=22.8dBm
5G-NR=0dBm

768

LTE=23dBm
5G-NR=17.9dBm

984

DC_B20-n3 LTE=0dBm
5G-NR=0dBm

368500 403 mA

LTE=0dBm
5G-NR=23.5dBm

1136

LTE=23dBm
5G-NR=0dBm

763

LTE=23dBm
5G-NR=15.5dBm

971

Table 23:  EN-DC current consumption ratings

Description Conditions Typical rating Unit

EN-DC Tx Power (dBm) Channel
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IBATT+ Average EN-
DC (FDD) sup-
ply current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
mid (M) band 
channels and 
throughput= 
397Mbps

DC_B12_n7 LTE=0dBm
5G-NR=0dBm

531000 419 mA

LTE=0dBm
5G-NR=23dBm

873

LTE=23.3dBm
5G-NR=0dBm

785

LTE=23.4dBm
5G-NR=15.5dBm

947

Average EN-
DC (FDD) sup-
ply current

Data transfer 
measured 
@minimum 
and @maxi-
mum Pout for 
mid (M) band 
channels and 
throughput= 
198Mbps

DC_B2-n5 LTE=0dBm
5G-NR=0dBm

176300 428 mA

LTE=0dBm
5G-NR=23.8dBm

729

LTE=22.5dBm
5G-NR=0dBm

1122

LTE=22.5dBm
5G-NR=18.7dBm

1209

DC_B1-n28 LTE=0dBm
5G-NR=0dBm

156100 443 mA

LTE=0dBm
5G-NR=23.5dBm

691

LTE=22.6dBm
5G-NR=0dBm

1095

LTE=22.6dBm
5G-NR=18.8dBm

1237

1. With an impedance of ZLOAD=50Ω at the antenna pads. Measured at 25°C and 3.3V
2. Limited band usage of 5G-NR band n77 to 3450-3550MHz and 3700-3980MHz - applicable for US car-

riers and FCC compliance only, i.e., for providers AT&T (AT), T-Mobile (TO), and Verizon (VZ).

Table 23:  EN-DC current consumption ratings

Description Conditions Typical rating Unit

EN-DC Tx Power (dBm) Channel
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6.5 Timing Sequence Requirement

6.5.1 Power On Timing Requirement
• Requirements:

• +3.3V power should be stable earlier than Full_Card_Power_Off
• Compliance with PCI Express® Card Electromechanical Specification

Figure below shows the M.2 adapter power-up sequence for an adapter from the system 
power rail.

Figure 26:  Power-up timing sequence

Tsettle is the time it takes all Power Rails to reach their minimum operating voltage 
(depending on System power rails). Power Valid is when all voltage supply rails have 
reached their respective Vmin.
Table 24:  Power up timing information

Symbol Parameter Min Ma
x

Units

TPVPGL Power Valid to 
PERST# input inactive

Implementation 
specific: 50ms 
recommended

ms

TPERS#CLK REFCLK stable before 
PERST# inactive

100 µs
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Figure 27:  Power on timing diagram

Table 25:  Power On information

Symbol Minimum value Note

tPr 10ms Keep 3.3V power supply before Full_Card_Power_Off# 
assert. There is no tPr if the power supply is always ready.

ton1 150µs Keep PCIe_CLK stable before PERST# is inactive.

ton2 150ms PERST# should be deasserted after a Full_Card_Power_Off#

tPr

ton1

ton2

VBAT_3.3V

Full_Card_Power Off#

PECLK

PERST#
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6.5.2 Power Off Timing Requirement
• The platform should follow the requirement when the device power is Off by M.2

PIN#6 and when Windows enters S4 and S5.
• Device Power Off by M.2 PIN#6 (Full_Card_Power_Off):

• For Windows10: Platform performs M.2 PIN#6 power off after sending CID_M-
BIM_MSHOSTSHUTDOWN to MV31-W and receiving CID_MBIM_MSHOSTSHUT-
DOWN MBIM_COMMAND_DONE from MV31-W

Figure 28:  Device power off behavior for Windows 10

PC MV31-W

If in online mode, 
put to LPM

system(“sync;sync;sync”);

If in online mode, 
put to LPM

CID_MBIM_MSHOSTSHUTDOWN (set)

M.2 PIN#6 

MBIM_COMMAND_MSG

CID_MBIM_MSHOSTSHUTDOWN

MBIM_COMMAND_DONE

Full_Card_Power_Off

system(“sync;sync;sync”);

system(“sys_shutdown”);

The Mobile Broadband Class Driver sends the 
host shutdown notification 

(CID_MBIM_MSHOSTSHUTDOWN) to mobile 
broadband devices supporting this device 

service, on each host state transition into S4 
and S5 statuses
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• For Linux: Estimate Software optimization with a minimum power off period.

Figure 29:  Device power off behavior for Linux

PC MV31-W

If in online mode, 
put to LPM

M.2 PIN#6 

Full_Card_Power_Off

system(“sync;sync;sync”);

system(“sys_shutdown”);

There is no CID_MBIM_MSHOSTSHUTDOWN
between PC and MV31-W on Linux. In order to 
get the power time, it has to be tested on Linux 
first.
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6.5.3 Power Off Timing 

Figure 30:  Power off diagram

6.5.4 Warm Boot Restart Timing

Figure 31:  Warm boot restart diagram

Table 26:  Power Off information

Symbol Minimum 
value

Note

toff1 400ms PERST# should deasserted before Full_Card_Power_Off#

toff2 200ms With MBIM driver installed, Full_Card_Power_Off# deasserted 
hold time

3s Without MBIM driver installed, Full_Card_Power_Off#
deasserted hold time

VBAT_3.3V

Full_Card_Power Off#

toff1PERST#

toff2

VBAT_3.3V

Full_Card_Power Off#

PECLK

PERST#

ton1

toff2

ton2toff1
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6.5.5 Modem Standby Requirement
In order to perform a Modem Standby, the device MHI driver will query PCIe® root port ca-
pability via Microsoft(TM) API.

Currently, the 5G M.2 Data Card MV31-W’s device profile supports D0+, D3hot+, and 
D3cold+, whereas D1 and D2 are not supported. If the D3cold capability is not enabled on 
the host BIOS, there will be three messages from the "PCIE root port" (Root port is con-
trolled by BIOS, RC configuration register) as shown below:

A corresponding BIOS is required that has an "PCIe enable/disable D3cold" item. If this item 
is not enabled on the standard BIOS, the user may have to modify the BIOS.

BIOS is needed to enable the PCIe® root port D3cold capability.

Table 27:  Warm boot restart information

Symbol Minimum 
value

Note

toff1 400ms PERST# should deasserted before Full_Card_Power_Off#

toff2 500ms With MBIM driver installed, Full_Card_Power_Off# deasserted 
hold time

3s Without MBIM driver installed, Full_Card_Power_Off#
deasserted hold time

ton1 150µs Keep PCIe_CLK stable before PERST# is inactive.

ton2 150ms PERST# should be deasserted after a Full_Card_Power_Off#
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Figure 32:  Modern Standby-D3cold Entry Flow

• The Host sets PMCSR in order to put device into D3hot state.
• The Host turns off PME.
• Device PM enters L2/L3
• The Host asserts PERST# (drive low)

Host Device

Backup MMIO 
registers in case of 

future D3cold

Disable PCIe EP 
hardware blocks

Disable PCIe RC 
hardware blocks

D3hot

Set PMCSR.PowerState=D3

PME_Turn_Off

PME_TO_ACK

PM_ENTER_L23

PM_Request_ACK

L2/L3 Ready

Assert PERST# (drive low)

D3cold /L3
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Figure 33:  Modern Standby D3cold

• The Host enabled PCIe® reference clock and deasserts PERST# (drive high).

Host Device

De-assert PERST# (drive high)

D0 / L0

Host wakeup condition

Enable PCIe ref 
clock

Enable PCIe RC 
hardware blocks

Wake up from 
sleep mode

(if applicable)

Initialize the PCIe 
RC hardware 

blocks

Vote not OK to 
sleep

Enable LTSSM
Request IPA 

resources (IPA 
power mgmt)

Enable PCIe EP 
hardware blocks

Initialize the PCIe 
EP hardware 

blocks

Restore MHI 
MMIO registers 

values

Link training

PCIe enumeration and configuration

Pre-requisites:
M-State = M3
D- State = D3cold
L-State = L3
DEVICE_WAKE mechanism = Disabled

Enable LTSSM
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6.6 Electrostatic Discharge 
The 5G M.2 Data Card MV31-W is not protected against Electrostatic Discharge (ESD) in 
general. Consequently, it is subject to ESD handling precautions that typically apply to ESD 
sensitive components. Proper ESD handling and packaging procedures must be applied 
throughout the processing, handling and operation of any application that incorporates a 
5G M.2 Data Card MV31-W module.

The 5G M.2 Data Card’s MV31-W module has been tested according to the following stan-
dards. Electrostatic values can be gathered from the following table.

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.

Table 28:  Electrostatic values

Specification/Requirements Contact discharge Air discharge

ETSI EN 301 489-1/7

Application connector signals 
Antenna interface

± 4kV ± 8kV
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6.7 Reliability Characteristics
The test conditions stated below are an extract of the complete test specifications. 
Table 29:  Summary of reliability test conditions

Type of test Conditions Standard

Shock Test 
(Non-operating)

Amplitude: 400G, Waveform: 1/2 sine, 2 msec 
duration,
Repetition:  6 times / each axis

DIN IEC 60068-2-27

Vibration 
(Non Operating)
Sinusoidal

Amplitude: 3.0G peak to peak,
Frequency: 5hz - 500hHz, 
Freq Sweep rate: 0.5 Octave/min, linear, 
Duration: 2hr/each axis

DIN IEC 60068-2-64

Vibration 
(Non Operating)
Random

Amplitude: 3.0 G rms, 
Frequency Range: 10hz to 500hz,
Duration: 1hr / each axis

DIN IEC 60068-2-64

Vibration 
(Operating)
Sinusoidal

Amplitude: 1.5G peak to peak,
Frequency: 5hz - 500hHz, 
Freq Sweep rate: 0.5 Octave/min, linear, 
Duration: 2hr/each axis

DIN IEC 60068-2-6

Vibration 
(Operating)
Random

Amplitude: 1.5 G rms, 
Frequency Range: 10hz to 500hz,
Duration: 1hr / each axis

DIN IEC 60068-2-64

Damp Cycle High Temp:70°C, Low Temp = 25°C, 
Humidity: 95%,  Duration: 12H+12H, 
Repetition: 6 times

DIN IEC 60068-2-30 
Db

Thermal Shock -40°C/85°C, 500 cycles
Function check point interval 200, 500 cycles

DIN IEC 60068-2-14 
Na

Drop Test Height: 100cm, concrete or steel
6 drops (all surfaces)

DIN IEC 60068-2-31
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6.8 Mounting Advice
Maximum force to the top shielding: 30 N

Maximum bending: 0,315 mm (0,75% of 42 mm)

Figure 34:  Mounting Advice
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6.9 Approval Information
The 5G M.2 Data Card MV31-W has been type approved. The reference setup submitted to 
type approve the MV31-W consisted of the following components: MV31-W, PC as MMI, 
Power Supply.

Approval of mobile computing platforms containing 5G M.2 Data Card MV31-W 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 5G M.2 Data Card MV31-W is designed to comply with the directives and standards list-
ed below.
Table 30:  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.

The product is labeled with the CE conformity 
mark.

2002/95/EC (RoHS 1)
2011/65/EC (RoHS 2)
2015/863/EC (RoHS 
3)

Directive of the European Parliament and of the 
Council of 27 January 2003 (and revised on 8 June 
2011 and 31 March 2015) on the restriction of the 
use of certain hazardous substances in electrical 
and electronic equipment (RoHS)

Table 31:  Standards of North American type approval

CFR Title 47 Code of Federal Regulations, Part 22, Part 24, Part 27, Part 90 
and Part 96; US Equipment Authorization FCC

OET Bulletin 65
(Edition 97-01)

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

KDB 447498 D01 General RF Exposure Guidance v06

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)

RSS Gen, RSS-102, 
RSS-130, RSS-132, 
RSS-133, RSS-139, 
RSS-195, RSS-199

Canadian Standard
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Table 32:  Standards of European type approval

3GPP TS 51.010-1 Digital cellular telecommunications system (Release 7); Mobile 
Station (MS) conformance specification;

GCF-CC V3.83.0 Global Certification Forum - Certification Criteria

Draft ETSI EN 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

Draft ETSI EN 301 
489-17 V3.2.3 

ElectroMagnetic Compatibility (EMC) standard for radio equip-
ment and services; Part 17: Specific conditions for Broadband 
Data Transmission Systems; Harmonised Standard for Electro-
Magnetic Compatibility

Draft EN 301 489-
19 V2.2.0

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 providing positioning, navigation, 
and timing data; Harmonised Standard for ElectroMagnetic 
Compatibility

Draft ETSI EN 301 
489-52 V1.1.0

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

ETSI EN 301 908-01 
V13.1.1

IMT cellular networks; Harmonized Standard covering the 
essential requirements of article 3.2 of the Directive 2014/53/
EU; Part 1: Introduction and common requirements

ETSI EN 301 908-02 
V13.1.1

IMT cellular networks; Harmonized Standard covering the 
essential requirements of article 3.2 of the Directive 2014/53/
EU; Part 2: CDMA Direct Spread (UTRA FDD) User Equipment 
(UE)

ETSI EN 301 908-13 
V13.1.1

IMT cellular networks; Harmonized Standard covering the 
essential requirements of article 3.2 of the Directive 2014/53/
EU; Part 13: Evolved Universal Terrestrial Radio Access (E-
UTRA) User Equipment (UE)

EN 62368-1:2014 
+A11:2017

Audio/video, information and communication technology 
equipment - Part 1: Safety requirements
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Table 33:  Standards (Statutory Instruments) for UK

S.I. 2019/696 Part 3
Regulation 32 
Schedule 29

The Product Safety and Metrology etc. (Amend-
ment etc.) (EU Exit) Regulations 2019, Amend-
ment of the Radio Equipment Regulations 2017 
and related amendments.

The product is labeled with the UK conformity mark

S.I. 2012/3032 Restriction of the Use of Certain Hazardous Substances in 
Electrical and Electronic Equipment Regulations 2012

S.I. 2016 No. 1101
Chapter 1, clause 6-1 a

Electrical Equipment (Safety) Regulations 2016

S.I. 2016 No. 1091
Chapter 1, clause 6-1 b

The Electromagnetic Compatibility Regulations 2016

S.I. 2017 No. 1206
Chapter 1, clause 6-2

The Radio Equipment Regulations 2017

Table 34:  Requirements of quality

IEC 60068 Environmental testing

DIN EN 60529 IP codes

Table 35:  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 
Electronic Information Products” (2006-06).

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 36 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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Table 36:  Toxic or hazardous substances or elements with defined concentration limits
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6.9.2 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) - 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) to ensure pro-
tection 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 condi-
tions, 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 defined 
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 
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 37:  IEC 62368-1 Classification

Source of Energy Class Limits
Electrical energy source ES-1 The Cinterion® modules contain no electrical 

energy source - especially no battery. The elec-
trical components and circuits have to be 
externally power supplied:
DC either smaller 60 V
Or less than 2 mA
AC up to 1kHz smaller 30 V-rms or 42.4 V peak
AC above 100kHz smaller 70 V rms

Power Source
(potential ignition source 
causing fire)

Built-in 
equipment, 
it shall be 
evaluated 
in the end 
product

Hazardous Substances,
Chemical reaction
Kinetic / mechanical 
energy source
Thermal energy source
Radiated energy source
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6.9.3 SAR requirements specific to portable mobiles
Mobile phones, PDAs or other portable transmitters and receivers incorporating a GSM 
module must be in accordance with the guidelines for human exposure to radio frequency 
energy. This requires the Specific Absorption Rate (SAR) of portable 5G M.2 Data Card 
MV31-W based applications to be evaluated and approved for compliance with national 
and/or international regulations. 

Since the SAR value varies significantly with the individual product design manufacturers 
are advised to submit their product for approval if designed for portable use. For European 
and US markets the relevant directives are mentioned below. The manufacturer of the end 
device is in the responsibility to provide clear installation and operating instructions for the 
user, including the minimum separation distance required to maintain compliance with 
SAR and/or RF field strength limits, as well as any special usage conditions required to do 
so, such as a required accessory, the proper orientation of the device, the max antenna 
gain for detachable antennas, or other relevant criteria. It is the responsibility of the man-
ufacturer of the final product to verify whether or not further standards, recommendations 
or directives are in force outside these areas. 

Products intended for sale on US markets

IEEE C95.1 Considerations for evaluation of human exposure to Electromagnetic 
Fields (EMFs) from Mobile Telecommunication Equipment (MTE) in the 
frequency range 30MHz - 6GHz 

Products intended for sale on European markets

EN 50360 Product standard to demonstrate the compliance of mobile phones 
with the basic restrictions related to human exposure to electromag-
netic fields (300MHz - 3GHz)

EN 62311:2020 Assessment of electronic and electrical equipment related to human 
expo-sure restrictions for electromagnetic fields (0 Hz - 300 GHz)

Please note that SAR requirements are specific only for portable devices and not for mobile 
devices as defined below:

• Portable device:

A portable device is defined as a transmitting device designed to be used so that the 
radiating structure(s) of the device is/are within 20 centimeters of the body of the user.

• Mobile device:

A mobile device is defined as a transmitting device designed to be used in other than 
fixed locations and to generally be used in such a way that a separation distance of 
at least 20 centimeters is normally maintained between the transmitter's radiating 
structure(s) and the body of the user or nearby persons. In this context, the term 
''fixed location'' means that the device is physically secured at one location and is not 
able to be easily moved to another location.
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6.9.4 Reference Equipment for Type Approval
The Telit Cinterion reference setup submitted to type approve 5G M.2 Data Card MV31-W 
is shown in the following figure3:

Figure 35:  Reference equipment for type approval

3.  For RF performance tests an MHF4 adapter is needed to connect the MV31-W directly to the UMTS/LTE/GNSS test
equipment instead of employing the SMA antenna connectors on the 4G Modem Adapter Board as shown in Figure 35. 

eSIM

SMA

SMA

SMA

SMA

PC

Power 
Supply

LTE / GSM 
Base Station

USB3.0

ANT0

5G Modem Adapter Board

MV31-W

ANT3 ANT2 ANT1
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6.9.5 Compliance with FCC and ISED Rules and Regulations
The Equipment Authorization Certification for the Telit Cinterion reference application de-
scribed in Section 6.9.4 will be registered under the following identifiers:

FCC Identifier: QIPMV31-W

ISED Certification Number: 7830A-MV31W

Granted to Telit Cinterion Deutschland GmbH 

Manufacturers of mobile or fixed devices incorporating MV31-W modules are authorized 
to use the FCC Grants and ISED Certificates of the MV31-W modules for their own final 
products according to the conditions referenced in these documents. In this case, an FCC/ 
IC label of the module shall be visible from the outside, or the host device shall bear a sec-
ond label stating "Contains FCC ID: QIPMV31-W" , and accordingly “Contains IC: 7830A-
MV31W“. The integration is limited to fixed or mobile categorized host devices, where a sep-
aration distance between the antenna and any person of min. 20cm can be assured during 
normal operating conditions. For mobile and fixed operation configurations the antenna 
gain, including cable loss, must not exceed the limits TBD.

IMPORTANT: 

Manufacturers of portable applications incorporating MV31-W modules are required to 
have their final product certified and apply for their own FCC Grant and ISED Certificate re-
lated to the specific portable mobile. This is mandatory to meet the SAR requirements for 
portable mobiles (see Section 6.9.3 for detail).

Changes or modifications not expressly approved by the party responsible for compliance 
could void the user's authority to operate the equipment.
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6.9.6 Compliance with Japanese Rules and Regulations
The 5G M.2 Data Card MV31-W reference application described in Section 6.9.4 complies 
with the requirements of the Japanese "Telecommunications Business Law" and "Ordi-
nance Concerning Technical Regulations Conformity Certification of Specified Radio Equip-
ment" as well as with  the requirements of the Japanese "Radio Law" and "Ordinance 
Concerning Technical Conditions Compliance Approval and Certification of the Type for 
Terminal Equipment".

• The certificates granted in accordance with the "Telecommunications Business Law"
have the identifiers:

MV31-W: D210178003

• The certificates granted in accordance with the "Radio Law" have the identifiers:

MV31-W: 003-210239 

6.9.7 Compliance with Korean Rules and Regulations
The 5G M.2 Data Card MV31-W reference application described in Section 6.9.4 
complies with the requirements of the Korean Communications Commission 
(KCC).

The certificate granted in accordance with KCC has the identifier:

R-CS-QIP-MV31-W

Identifier and the KC (certification) logo are part of the module’s label.



1VV0301910 Rev. 0 Page 79 of 88  2023-12-8

 5G M.2 Data Card MV31-W Hardware Interface Description
82

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 5G M.2 Data Card 
MV31-W. 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.

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

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

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

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 it is 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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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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7 Appendix

7.1 Product Label Information
The label engraved4 on the top of MV31-W comprises the following information.

S

Figure 36:  Sample Label of MV31-W

4.  Note: At the discretion of Telit Cinterion, module label information can either be laser engraved on the module’s shiel-
ding or be printed on a label adhered to the module’s shielding.

Table 38:  5G M.2 Data Card MV31-W label information

No. Information
1 Cinterion Logo (trademark)
2 Product ordering number
3 Marking "Made in China"
4 Product name
5 Japanese “Radio Law” ID
6 Japanese approval mark
7 Japanese “Telecommunications Business Law” ID
8 Korean approval mark
9 KCC (Korean) ID
10 CE logo 
11 FCC ID 
12 IC ID
13 Product IMEI code (2D)
14 Product IMEI
15 ESD warning sign
16 Date code

1

9

2

6

11
12
15
16

13

14

7
10
8
4

5
3
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7.2 Packaging

7.2.1 Trays
MV31-W is shipped in 5 x 2 ESD trays (dimensions: 229 x 152 x 15mm), pictured in Figure 37.

Module orientation can be seen in Figure 37. All modules shall follow the same orientation 
in the tray.

Figure 37:  5x2 Tray
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8 Document History

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 06.006

New document: Cinterion® MV31-W Hardware Interface Description, Version 06.006a

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 
01.009b

New document: Cinterion® MV31-W Hardware Interface Description, Version 06.006

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 01.009a

New document: Cinterion® MV31-W Hardware Interface Description, Version 01.009b

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 01.009

New document: Cinterion® MV31-W Hardware Interface Description, Version 01.009a

Chapter What is new

-- Layout adaptation.

4.2.2.4 Revised Figure 10 (3.3V --> 1.8V).

6.9.7 New section Compliance with Korean Rules and Regulations.

7.1 Revised product label information.

Chapter What is new

Throughout 
document

Added remark for limited band usage of 5G-NR band n77 applicable for 
US carriers and FCC compliance only.

2.5 Updated ordering information.

4.1 Revised electrical characteristics for LED_1# in Table 4.

Chapter What is new
5.1.1 Revised TTFF warm start ratings.
6.4 Revised section listing power supply ratings.

Chapter What is new
3.3 Revised Figure 7 showing H2.3-S5 dimensions.
4.1 Updated electrical characteristics for FULL_CARD_POWER_OFF# (Table 4).
4.2.7 Updated Figure 13 to include second PCIe interface lane.
4.2.8.1 Revised Figure 15 to update enhanced ESD protection for SIM interface
4.2.9 New Section eUICC Interface.
5.1 Added notes regarding usage of antenna interfaces.
6.3 Revised thermal design guidelines.
6.7 Revised reliability characteristics.
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Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.058c

New document: Cinterion® MV31-W Hardware Interface Description, Version 01.009

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 
00.058b

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.058c

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.058a

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.058b

Chapter What is new

3.1 Revised supported 5G bands with DSS.
Revised SIM feature description (DSSS -> DSSA).

3.3 Added 3.3 bottom shield dimensions.

6.2 Added thermal resistance value to Table 18.

6.9 Updated complete approval section.

7 New Appendix with label, packaging and conformance information.

Chapter What is new

3.1 Revised PCIe features.
Revised 5G/4G category features.

3.2 Revised Figure 3 to add optional UIM card holder.

4.1 Updated some electrical descriptions in Table 4.

4.2.2.3 Added note recommending >30s pause between powering off and on 
again.

5.1 Revised Table 14, Table 15, and Table 16.

6.4 Added remark regarding recommended power reserve for peak current 
consumption.

7 Removed Appendix with tables showing supported CA and EN-DC con-
figurations. These configurations are now listed in a dedicated User 
Guide (see [2]).

Chapter What is new

4.2.7.1 Revised description of PERST# signal

4.2.8 Added Figure 14 SIM Detection Circuit
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Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.058

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.058a

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.057a

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.058

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.057

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.057a

Chapter What is new

-- Removed n40

3.1 Added Data Throughput and Bands supporting DSS

5.1 Revised Table 16 regarding 5G Sub6 TX

6.2 Added Thermal Throttling Thresholds in Table 18

6.3 Added Table 19 for 3 Level Throttling Mechanism

Chapter What is new

4.1 Changed Table 3 and Table 4 regarding to WAKE_ON_WWAN# signal

4.2.2.4 Revised chapter WAKE_ON_WWAN# signal is now supported

Chapter What is new

2.5 Revised Table 2 regarding eSIM information

3.1 Added PCB tolerance at maximum height and revised description of SIM 
and SIM interface

3.2 Revised Figure 3 regarding 2nd SIM Interface

4.1 Revised Table 3 regarding UIM_1 and Table 4 regarding MIPI interface

4.2.2.1 Revised chapter regarding control circuit

4.2.3.2 Revised chapter

4.2.7 Revised Design Guidelines and Figure 13

4.2.8 Added information that 2nd interface is reserved for future use

4.2.8.1 Changed sample ESD protection component to NUP4114 and added 
capacitors

6.5 Replaced baseband chip name by product name

6.8 Added Chapter for Mounting Advice
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Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.050

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.057

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.007

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.050

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.006

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.007

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.005

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.006

Chapter What is new
3.1, 4.1 Changed maximum supply voltage to 4.8V.
6.7 Revised Table 29 Summary of reliability test conditions.
7.2 Revised Table 38 EN-DC Configurations.

Chapter What is new
Throughout 
document

Removed details about mmWave antenna connectors as mmWave 
bands are not supported with this product variant.

3 Revised Figure 1 and Figure 2 showing MV31-W top and bottom view.
4.1 Revised signal properties in Table 3.
4.2.5 Added resistor value to Figure 16.
5.1.1 Added GNSS frequencies.
6.2 Added max temperature for automatic thermal shutdown.
6.6 Revised ESD information.
7.1 Removed some comments supported CA configuration tables.

Chapter What is new

6.4 Revised power supply ratings.

6.5 Added timing Sequence Requirement together with its subsections.

7 New Appendix with Supported LTE CA Configurations and Supported 
EN-DC Configurations.

Chapter What is new

3.1 Revised supported Bands.

3.1, 4.1, 6.4 Changed lowest supply voltage to 3.14V (Table 4).

4.1 Revised Table 3 column Pin Type.

4.2.6 Revised USB interface description.

5 Revised notes of Table 13.
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Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.004

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.005

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.003

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.004

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.002

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.003

Preceding document: Cinterion® MV31-W Hardware Interface Description, Version 00.001

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.002

New document: Cinterion® MV31-W Hardware Interface Description, Version 00.001

Chapter What is new
--- Removed information about FR2 bands.

Chapter What is new
--- Removed information about mmWave Variants.
3.1 Revised supported bands.

Chapter What is new
4 RESET# is not supported.
4.1 Added characteristics in Table 4 for mmWave_1P85.
4.2.3.1 Added Antenna Tuner example (Figure 11).
4.2.4, 
4.2.5

Signal description improved.

5.1 Revised Table 14.
5.1.1 Revised Table 17.
6.3 Inserted new chapter Thermal Design Guidelines.

Chapter What is new
3.3 Added information about M.2 Application Connector.
3.3 Figure 7: Thermal Pad added.
4 WAKE_ON_WWAN# is not supported.
4 2nd PCI lane added for future use.
4 Change signal direction for signals mmWave_Enable_x in Table 3 and 

Table 4.
4.2.3 Revised signal description.

Chapter What is new
-- Initial document setup.
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