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Migration Guide
Important 
Notice

Due to the nature of wireless communications, transmission and reception of data can 
never be guaranteed. Data may be delayed, corrupted (i.e., have errors) or be totally lost. 
Although significant delays or losses of data are rare when wireless devices such as the 
Sierra Wireless product are used in a normal manner with a well-constructed network, the 
Sierra Wireless product should not be used in situations where failure to transmit or 
receive data could result in damage of any kind to the user or any other party, including 
but not limited to personal injury, death, or loss of property. Sierra Wireless accepts no 
responsibility for damages of any kind resulting from delays or errors in data transmitted 
or received using the Sierra Wireless product, or for failure of the Sierra Wireless product 
to transmit or receive such data.

Safety and 
Hazards

Do not operate the Sierra Wireless product in areas where blasting is in progress, where 
explosive atmospheres may be present, near medical equipment, near life support 
equipment, or any equipment which may be susceptible to any form of radio interference. 
In such areas, the Sierra Wireless product MUST BE POWERED OFF. The Sierra 
Wireless product can transmit signals that could interfere with this equipment.

Do not operate the Sierra Wireless product in any aircraft, whether the aircraft is on the 
ground or in flight. In aircraft, the Sierra Wireless product MUST BE POWERED OFF. 
When operating, the Sierra Wireless product can transmit signals that could interfere with 
various onboard systems.

Note: Some airlines may permit the use of cellular phones while the aircraft is on the ground and 
the door is open. Sierra Wireless products may be used at this time.

The driver or operator of any vehicle should not operate the Sierra Wireless product while 
in control of a vehicle. Doing so will detract from the driver or operator’s control and 
operation of that vehicle. In some states and provinces, operating such communications 
devices while in control of a vehicle is an offence.

Limitation of 
Liability

The information in this manual is subject to change without notice and does not represent 
a commitment on the part of Sierra Wireless. SIERRA WIRELESS AND ITS AFFILIATES 
SPECIFICALLY DISCLAIM LIABILITY FOR ANY AND ALL DIRECT, INDIRECT, 
SPECIAL, GENERAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY 
DAMAGES INCLUDING, BUT NOT LIMITED TO, LOSS OF PROFITS OR REVENUE OR 
ANTICIPATED PROFITS OR REVENUE ARISING OUT OF THE USE OR INABILITY TO 
USE ANY SIERRA WIRELESS PRODUCT, EVEN IF SIERRA WIRELESS AND/OR ITS 
AFFILIATES HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR 
THEY ARE FORESEEABLE OR FOR CLAIMS BY ANY THIRD PARTY.

Notwithstanding the foregoing, in no event shall Sierra Wireless and/or its affiliates 
aggregate liability arising under or in connection with the Sierra Wireless product, 
regardless of the number of events, occurrences, or claims giving rise to liability, be in 
excess of the price paid by the purchaser for the Sierra Wireless product.

Copyright © 2023 Sierra Wireless. All rights reserved.

Trademarks Sierra Wireless®, AirLink®, AirVantage® and the Sierra Wireless logo are registered 
trademarks of Sierra Wireless. 
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Preface
Windows® and Windows Vista® are registered trademarks of Microsoft Corporation.

Macintosh® and Mac OS X® are registered trademarks of Apple Inc., registered in the 
U.S. and other countries.

QUALCOMM® is a registered trademark of QUALCOMM Incorporated. Used under 
license. 

Other trademarks are the property of their respective owners.

Contact 
Information

Revision 
History

Sales information and technical 
support, including warranty and returns

Web: sierrawireless.com/company/contact-us/

Global toll-free number: 1-877-687-7795

6:00 am to 5:00 pm PST

Corporate and product information Web: sierrawireless.com

Revision 
number Release date Changes

1 October 2023 Document creation

2 October 2023 Updated Table 2-6 (added rows—Uplink MIMO, Antennas used for Tx)

3 October 2023 Updated Table 2-1 (added antenna configuration notes to Shared connector table cells)
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https://www.sierrawireless.com/company/contact-us/
https://www.sierrawireless.com/


Rev. 3  October 2023 4 41114768

Contents

1: Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

2: Module Differences. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

RF 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RF Connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

Supported Bands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

3GPP Compliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Supported Carrier Aggregation Combinations . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Module Pinouts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Regulatory Compliance and Industry Certifications . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

Power Interface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

Reset Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

SIM Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

mmW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

3: References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Web Site Support. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Reference Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12



Rev. 3  October 2023 5 41114768

1
1: Introduction

This document provides information for developers planning to migrate to EM92XX Series 
modules (EM9291, EM9293) from EM91XX Series modules (EM9190, EM9191, 
EM7690). EM92XX modules are drop-in compatible, sharing common characteristics 
such as dimensions, power supply, environmental specifications, etc.

Included in this document are summaries of specific RF, interface, and regulatory features 
and differences between these module series.

Important: This document summarizes only key differences between modules.

For detailed module specifications, including module-specific current consumption and RF sensi-
tivity measurements, refer to [1] EM92XX Product Technical Specification (Doc# 41114313) and 
[2] EM919X/EM7690 Product Technical Specification (Doc# 41113174).
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2: Module Differences

2.1 RF

2.1.1 RF Connectors

As shown in Figure 2-1, EM92XX and EM91XX modules include four RF connectors for 
shared 5G Sub6/LTE/GNSS. EM9293 and EM9190 also include additional connectors for 
standalone GNSS and 5G mmW, respectively.

Table 2-1 describes device support for the various RF connectors.

Note—As indicated in Table 2-1, the shared 5G NR Sub-6G/LTE/WCDMA/GNSS 
connectors for EM91XX have distinct names reflecting their function, and the connectors 
for EM92XX do not:

· EM92XX—Antenna function (Tx and Rx antenna assignment) is RAT/
band-dependent.

· EM91XX—Antenna function is static.

For series-specific antenna assignment details, refer to the RF Specifications chapters of 
[1] EM92XX Product Technical Specification (Doc# 41114313) and [2] EM919X/EM7690 
Product Technical Specification (Doc# 41113174).

able 2-1: RF Connectors — EM92XX, EM91XX

Device

Shared
5G Sub6 / LTE / GNSS

[Connector type: MHF 4]
Standalone GNSS

[Connector type: MHF 7S]
mmWave

[Connector type: MHF 7S]

M9291 Y (ANT0, ANT1, ANT2, ANT3)

Note: EM92XX only supports a platform 
configuration with 4 antennas connected.

— —

M9293 Ya (GNSS) —

M9190 Y (MAIN, MIMO, MIMO2, AUX)

Note: EM91XX has software configurations 
supporting platforms with either 2 or 4 
antennas connected (commercial operation).

—

Y (8)

M9191
—

M7690

a. EM9293 standalone GNSS connector supports an active antenna with a 3.15 V power supply.
Rev. 3  October 2023 6 41114768



Module Differences
Figure 2-1: RF Connectors—EM92XX, EM91XX

2.1.2 Supported Bands

Table 2-2, Table 2-3, Table 2-4 and Table 2-5 indicate all supported RF bands for each 
module.

Note—Each 5G NR Sub-6G/LTE/WCDMA/GNSS band’s Tx and Rx paths are linked to 
specific antennas. For antenna assignments, refer to the RF Specifications chapters of 
[1] EM92XX Product Technical Specification (Doc# 41114313) and [2] EM919X/EM7690 
Product Technical Specification (Doc# 41113174). 

Top View—EM92XX*
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populated only on
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Top View—EM91XX
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MHF 7S-type receptacles

* EM9293 shown
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EM7690 Not supported

a. F=FDD LTE supported; T=TDD LTE supported; S = SDL (Supplementary Downlink) band (for 5G SA only)

Table 2-3: Supported 4G LTE Bandsa
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EM9291
EM9293 F F F F F F F F F F F F F F F F F Fb Fb Fb T T T T T T T Tb T F F

EM9190
EM9191
EM7690

F F F F F F F F F F F F F F F F F F Fb F T T T T T T T Tb T F F

a. F=FDD LTE supported; T=TDD LTE supported
b. Downlink only
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2.2 3GPP Compliance

Table 2-6 summarizes each module’s compliance with 3GPP standards.

Table 2-4: Supported UMTSa Bandsb

Device B1 B2 B4 B5 B6 B8 B9 B19

EM9291
EM9293 Y Y Y Y — Y — Y

EM9190
EM9191
EM7690

Y Y Y Y Y Y Y Y

a. DC-HSPA+, HSPA+, HSPA, UMTS
b. F=FDD LTE supported; T=TDD LTE supported; Y=Supported

Table 2-5: Supported GNSS Bands

Device GPS / QZSS GLONASS Galileo BeiDou

EM9291
EM9293

L1/L5 G1 E1/E5a B1I/B2a
EM9190
EM9191
EM7690

le 2-6: 3GPP Compliance and Data Rates

EM9291 EM9293 EM9190 EM9191 EM7690

P 
ndard

5G NR: Release 16

4G LTE: Release 15

UMTS: Release 9

5G NR: Release 15

4G LTE: Release 15

UMTS: Release 9

4G LTE: Release

UMTS: Release

ability
5G NR Sub-6G 

120 MHz
5G NR Sub-6G 

200 MHz

5G NR Sub-6G 
200 MHz

5G mmW 800 MHz
5G NR Sub-6G 100 MHz —

 Layers 
)

16 (LTE only)

10 (with 120 MHz NR)

20 (LTE only)

8 (with 200 MHz NR)

20 (LTE only)

8 (with 200 MHz NR)

20 (LTE only)

12–16 (with 100 MHz NR)
20

ink 
O

2x2 —

nlink 
O 2x2, 4x4

ennas 
d for Tx 4 (ANT0–ANT3)a 2 (MAIN, MIMO1)b

TS 
ability

DC-HSPA+

. For EM92XX antenna receptacle RF Technology support details, refer to [1] EM92XX Product Technical Specification (Doc# 41114313), RF 
Specifications chapter.

. For EM91XX antenna receptacle RF Technology support details, refer to [2] EM919X/EM7690 Product Technical Specification 
(Doc# 41113174), RF Specifications chapter.
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Module Differences
2.2.1 Supported Carrier Aggregation Combinations

Supported carrier aggregation combinations vary from module to module. For details, 
refer to [1] EM92XX Product Technical Specification (Doc# 41114313) and [2] EM919X/
EM7690 Product Technical Specification (Doc# 41113174).

2.3 Module Pinouts

EM92XX modules are pin-compatible with EM91XX modules, except as indicated in 
Table 2-7.

2.4 Regulatory Compliance and Industry 
Certifications
Table 2-8 and Table 2-9 indicate each module’s regulatory compliance and industry 
certifications.

Table 2-7: Pin Support Variations by EM Series

Pin # EM92XX EM91XX

40 UIM2_PRES QTM0_PON

42 UIM2_DATA QTM1_PON

44 UIM2_CLK QTM2_PON

46 UIM2_RST# QTM3_PON

48 UIM2_PWR QTM_IO_1.9Va

a. EM91XX Pin 48 may be identified as QTM_IO_PWR in some documents.

56 RFFE_CLK NC

58 RFFE_DATA NC

65 1P8_TUNER_PWR ANT_CTRL3

Table 2-8: Regulatory Compliance

USA Canada Taiwan EU Japan

Device FCC ISED NCC RED MIC

EM9291 Y Ya Ya

a. Pending

Ya Ya

EM9293 Y Ya Y Ya Ya

EM9190
EM9191
EM7690

Y Y Y Y Y
Rev. 3  October 2023 9 41114768
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2.5 Interfaces

2.5.1 Power Interface

EM92XX and EM91XX modules use the same PCIe and USB power-on/off sequences, 
with different timing parameter values. Table 2-10 and Table 2-11 lists all parameters for 
both module series and indicates terminology and value differences between the module 
series using bold text and matching colored cells.

2.5.2 Reset Interface

EM92XX and EM91XX modules provide pin 67 for the host to perform a hard reset.

Table 2-9: Industry Certifications

Device GCF PTCRB

EM9291
EM9293

Y Y

EM9190
EM9191
EM7690

Y Y

Table 2-10: Power On / Off PCIe Timing

EM92XX EM91XX

Symbol Min Typ Max Unit Symbol Min Typ Max Unit

T_settle — — — ms T_settle — — — ms

T_pvpgl 150 — — ms T_pvpgl 50 — — ms

T_rst_pla — 760 950 ms T_rst_pla — 157 — ms

T_rst_poff 0 Seea

a. PCIE_PERST_N can be asserted (signal low) any time up to the moment Full_Card_Power_Off_N is 
asserted.

— s T_rst_poff 0 Seea — s

T_pwr_on_seq — 43 53 s T_pwr_on_seq — 4.5 10 s

T_pwr_off_seq — 6 10 s T_pwr_off_seq — 4.5 8 s

T_perst_clk 100 — — s T_perst_clk 100 — — s

Table 2-11: Power On / Off USB Timing

EM92XX EM91XX

Symbol Min Typ Max Unit Symbol Min Typ Max Unit

T_pwr_on_seq — 52 62 s T_pwr_on_seq — 14.7 35 s

T_pwr_pla — 0.91 1.1 s T_pwr_pla — 250 300 ms

T_pwr_off_seq — 6 10 s T_pwr_off_seq — 4.5 8 s
Rev. 3  October 2023 10 41114768



Module Differences
To reset the module, the host must pulse the pin with a logic low signal:
· EM92XX—Pulse pin 67 (RESET_N) low for 450 ms (minimum) and release.
· EM91XX—Pulse pin 67 (RESET#) low for 400–800 ms and release.

For details, refer to the Full_Card_Power_Off_N and RESET_N Usage table in 
[1] EM92XX Product Technical Specification (Doc# 41114313), and the 
Full_Card_Power_Off# and RESET# Usage table in [2] EM919X/EM7690 Product 
Technical Specification (Doc# 41113174).

2.6 SIM Interface

Table 2-12 describes EM92XX and EM91XX modules’ support for external SIMs and 
embedded SIMs (eSIM).

2.7 mmW

Table 2-12: Supported SIMs

Device

UIM1 UIM2

External (1.8V / 3V) External (1.8V) eSIM (1.8V)

EM9291
EM9293

Y Y Y

EM9190
EM9191
EM7690

Y — Ya

a. SKU-dependent

Table 2-13: mmW Support

Device mmW

EM9291
EM9293

N

EM9190 Y

EM9191
EM7690

N

Rev. 3  October 2023 11 41114768
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3
3: References

3.1 Web Site Support

Check source.sierrawireless.com for the latest available documentation for EM series 
modules.

3.2 Reference Documents

[1] EM92XX Product Technical Specification (Doc# 41114313)

[2] EM919X/EM7690 Product Technical Specification (Doc# 41113174)

https://source.sierrawireless.com
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