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1: Introduction







Supported RF Bands


 

  

Table 1-1: Supported RF Bands

RAT
Bands

1 3 5 7 8 20 28 32 38 40 41 42 43

LTEa

a. (LTE) Downlink MIMO support (2x2; 4x2)
F=FDD; T=TDD
Data rates: Downlink (Cat 7 with 2CA, 64QAM=300 Mbps), Uplink (Cat 13 with 2CA contiguous, 
64QAM=150 Mbps)

F F F F F F F T T T T T

UMTSb

b. UMTS (DC-HSPA+, HSPA+, HSPA, UMTS)
Diversity support
Data rates: Downlink (Cat 24, up to 42 Mbps), Uplink (Cat 6, up to 5.76 Mbps)

Y Y Y

GNSS

 GPS: 1575.42 MHz
 GLONASS: 1602 MHz
 BeiDou: 1561.098 MHz
 Galileo: 1575.42 MHz

Table 1-2: Carrier Aggregation Downlink Combinations

1 Band / 2CC 2 Bands / 2CC

CA_1A-1A CA_1A-8A

CA_1C CA_1A-20A

CA_1A-28A

CA_3A-3A CA_3A-7A

CA_3C CA_3A-8A

CA_3A-20A

CA_3A-28A

CA_7A-7A CA_7A-8A

CA_7B CA_7A-20A

CA_7C CA_7A-28A

DDRDRCA_1CDR
AFa. (LTE) Downlink MIMO support (2x2; 4x2)a. (LTE) Downlink MIMO support (2x2; 4x2)

F=FDD; T=TDDF=FDD; T=TDD
Data rates: Downlink (Cat 7 with 2CA, 64QAM=Data rates: Downlink (Cat 7 with 2CA, 64QAM=300 Mbps), Uplink (Cat 13 with 2CA contiguous, 
64QAM=150 Mbps)64QAM=150 Mbps)

b. UMTS (DC-HSPA+, HSPA+, HSPA, UMTS)b. UMTS (DC-HSPA+, HSPA+, HSPA, UMTS)
Diversity supportDiversity support
Data rates: Downlink (Cat 24, up to 42 Mbps), Uplink (Cat 6, up to 5.76 Mbps)Data rates: Downlink (Cat 24, up to 42 Mbps), Uplink (Cat 6, up to 5.76 Mbps)

Table 1-2: Carrier Aggregation Downlink CombinationsTable 1-2: Carrier Aggregation Downlink Combinations

DRCA_1A-1ADR1 Band / 2CCRA
FTGPS: 1575.42 MHz

GLONASS: 1602 MHz
BeiDou: 1561.098 MHz
Galileo: 1575.42 MHz AFAF
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Physical Features
 



 

  

 



Important: The internal module temperature (reported by AT!PCTEMP) must be kept below 93°C. 
For best performance, the internal module temperature should be kept below 80°C. Proper 
mounting, heat sinks, and active cooling may be required, depending on the integrated application.

Application Interface Features
  

   

 

 

 

CA_20A-32A

CA_38A-38A

CA_38C

CA_40A-40A

CA_40C

CA_41A-41A

CA_41C

CA_42A-42A

CA_42C

Table 1-3: Carrier Aggregation Uplink Combinations

CA_1C

CA_3C

CA_7C

CA_41C

Table 1-2: Carrier Aggregation Downlink Combinations (Continued)

1 Band / 2CC 2 Bands / 2CC
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DRImportant:Important: The internal module temperatThe internal module temperat
For best performance, the internal module teFor best performance, the internal module teDRmounting, heat sinks, and active cooling may be mounting, heat sinks, and active cooling may be 
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Note: OMA DM and FOTA support is operator-dependent.

Modem Features
 

 

 

 

 

 

 

 

 

 



 

 

 

LTE Features
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Short Message Service (SMS) Features
 

 

Position Location (GNSS)
 

 

 

 

 

 

 

 

 

Supporting Documents


 

Accessories
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Required Connectors
 



Ordering Information
   



Integration Requirements








 Mounting

 Power supply

 Antenna location and type

 Regulatory approvals

 

 Service provisioning

 Software 

 Host Interface

Table 1-4: Required Host-Module Connectorsa

a. Manufacturers/part numbers are for reference only and are subject to change. Choose connectors 
that are appropriate for your own design.

Connector type Description

RF cables  Mate with Hirose U.FL connectors 
(model U.FL #CL331-0471-0-10)

 Three connector jacks

EDGE (52-pin)  Industry-standard mating connector
 Some manufacturers include Tyco, Foxconn, Molex
 Example: UDK board uses Molex 67910-0001

  Industry-standard connector. Type depends on how host device 
exposes the SIM socket

 Example: UDK board uses ITT CCM03-3518
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Ordering InformationOrdering Information
      



Integration RequirementsIntegration Requirements








MMDRooDRuuDRnnDRttDRiiDRnnDRggDR

oowwDeeDrrDssDuuDnnnnD
a. Manufacturers/part numbers are for reference ona. Manufacturers/part numbers are for reference only and are subject to change. Choose connectors ly and are subject to change. Choose connectors 

that are appropriate for your own design.that are appropriate for your own design.AF
TIndustry-standard connector. Type

exposes the SIM socket

AF
TIndustry-standard mating connector

Some manufacturers include Tyco, Foxconn, Molex
Example: UDK board uses Molex 67910-0001FT
Mate with Hirose U.FL connectors 
(model U.FL #CL331-0471-0-10) T

Description

Example: UDK board uses ITT CCM03-3518
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2
2: Electrical Specifications



 

 

 

  
 



 

 

 

 



 

 

   



   







Host Interface Pin Assignments


 



   

   

   

   

Note: On any given interface (USB, SIM, etc.), leave unused inputs and outputs as no-connects.

Note: The host should not drive any signals to the module until > 100 ms from start of power-on 
sequence.

Table 2-1: Connector Pin Assignments a

Pin Signal name
Pin

typeb Description Directionc
Active 
state

Voltage levels (V)

Min Typ Max

1 WAKE_N OC Wake host Output Low - - 0.10

2 VCC V Power supply Input Power 3.135 3.30 3.60
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   DRDRNote: On any given interface (USB, SIM, etc.), Note: On any given interface (USB, SIM, etc.), DRNote: The host should not drive any signals to Note: The host should not drive any signals to Dsequence.sequence.
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3 ANT_CTRL0 /
GPIO1 -

(ANT_CTRL0)
Customer-
defined external 
switch control 
for multiple 
antennas

Output High 1.35 1.80 1.90

Output Low 0 - 0.45

(GPIO1)
General 
purpose I/O

Input High 1.17 1.80 2.10

Input Low -0.30 0.63

Output High 1.35 1.80 1.90

Output Low 0.00 0.45

4 GND V Ground Input Power - 0 -

5 ANT_CTRL1 /
GPIO2 -

(ANT_CTRL1)
Customer-
defined external 
switch control 
for multiple 
antennas

Output High 1.35 1.80 1.90

Output Low 0 - 0.45

(GPIO2)
General 
purpose I/O

Input High 1.17 1.80 2.10

Input Low -0.30 0.63

Output High 1.35 1.80 1.90

Output Low 0.00 0.45

6 NC - No connect - - - - -

7 USIM2_RST - SIM 2 Reset Output

Low 0 - 0.45

High
2.55 (3V SIM)

1.35 (1.8V SIM)
-

3.10 (3V SIM)
1.90 (1.8V SIM)

8 USIM_PWR - SIM VCC supply Output Power
2.90 (3V SIM)

1.75 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.10 (3V SIM)

1.85 (1.8V SIM)

9 GND V Ground Input Power - 0 -

10 USIM_DATA - SIM IO pin

Input

Low
-0.30 (3V SIM)

-0.30 (1.8V SIM)
-

0.60 (3V SIM)
0.35 (1.8V SIM)

High
2.10 (3V SIM)

1.17 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.30 (3V SIM)

2.10 (1.8V SIM)

Output

Low 0 - 0.40

High
2.55 (3V SIM)

1.35 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.10 (3V SIM)

1.90 (1.8V SIM)

11 VREF_1.8Vd - 1.8V reference 
voltage output Output Power 1.75 1.80 1.85

Table 2-1: Connector Pin Assignments a (Continued)

Pin Signal name
Pin

typeb Description Directionc
Active 
state

Voltage levels (V)

Min Typ Max

DRDRDRDRDRDRDRDRGroundDRDRDRDRDR
A

SIM VCC supplyDR
A

OutputDRDRDR
A

DRDRDR
A

SIM 2 Reset

DR
A

OutputRALowRADRDRDR
ARADR
ANo connect

DR
AF-RA
F

-

DR
ARA
FTTFTFTFT

1.35

FTFT
0.00

FTAF
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0T
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T
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T1.35FT1.80

AFAF
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T0FT
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ARA
FInput High
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FT1.17
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FInput Low
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F-0.30

RA
F

Output High
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AFOutput Low
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12 USIM_CLK - SIM Clock Output

Low 0 - 0.45

High
2.55 (3V SIM)

1.35 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.10 (3V SIM)

1.90 (1.8V SIM)

13 USIM2_PWR - SIM 2 VCC 
supply Output Power

2.90 (3V SIM)
1.75 (1.8V SIM)

3.00 (3V SIM)
1.80 (1.8V SIM)

3.10 (3V SIM)
1.85 (1.8V SIM)

14 USIM_RST - SIM Reset Output

Low 0 - 0.45

High
2.55 (3V SIM)

1.35 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.10 (3V SIM)

1.90 (1.8V SIM)

15 GND V Ground Input Power - 0 -

16 NC - No connect - - - - -

17 USIM2_CLK - SIM 2 Clock Output

Low 0 - 0.45

High
2.55 (3V SIM)

1.35 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.10 (3V SIM)

1.90 (1.8V SIM)

18 GND V Ground Input Power - 0 -

19 USIM2_DATA - SIM 2 IO pin

Input

Low
-0.30 (3V SIM)

-0.30 (1.8V SIM)
-

0.60 (3V SIM)
0.35 (1.8V SIM)

High
2.10 (3V SIM)

1.17 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.30 (3V SIM)

2.10 (1.8V SIM)

Output

Low 0 - 0.40

High
2.55 (3V SIM)

1.35 (1.8V SIM)
3.00 (3V SIM)

1.80 (1.8V SIM)
3.10 (3V SIM)

1.90 (1.8V SIM)

20 W_DISABLE_Ne PU Module power 
state control Input Low -0.30 - 0.40

21 GND V Ground Input Power - 0 -

22 SYSTEM_RESET_Nf PU Reset Input Low -0.30 - 0.63

23 USB3.0_TX-
USB 3.0 
Transmit Data 
negative

Output Differential - - -

24 VCC V Power supply Input Power 3.135 3.30 3.60

25 USB3.0_TX+
USB 3.0 
Transmit Data 
positive

Output Differential - - -

26 GND V Ground Input Power - 0 -

27 GND V Ground Input Power - 0 -

28 NC - No connect - - - - -

29 GND V Ground Input Power - 0 -

Table 2-1: Connector Pin Assignments a (Continued)

Pin Signal name
Pin

typeb Description Directionc
Active 
state

Voltage levels (V)

Min Typ Max

DDDDRDRUSB 3.0 
Transmit Data 
negativeDRDRDRSYSTEM_RESET_Nf DRPUDRResetDRDRDRDRDRGroundDRDRDRDRDRDRPUDR
A

Module power 
state controlDR
A

InputDRDRDR
A

DRDR
ASIM 2 IO pin

DR
AFRA
FLowAF-0.30 (3V SIM)

-0.30 (1.8V SIM)

RA
F

HighAF
DR
AOutputRALowRADRDR
ARA
FAFRA
FInput

RA
FTPowerAF
T

-

RA
FAF
T

AFAF
T

AF
T2.55 (3V SIM)

1.35 (1.8V SIM)FTAFAF
TFTAF
TLow

AF
T0FTAF
TFTAF
T

AF
TFT-AF
TFTFTFTFT

0TFTFTTTT
1.80 (1.8V SIM)

FTFTFT
2.55 (3V SIM)

1.35 (1.8V SIM)

FT
3.00 (3V SIM)

1.80 (1.8V SIM)TFTTTFTFTFTAF
T
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T
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F
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F
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30 NC
Reserved�
Host must not 
repurpose this 
pin.

31 USB3.0_RX-
USB 3.0 
Receive Data 
negative

Input Differential - - -

32 NC
Reserved�
Host must not 
repurpose this 
pin.

33 USB3.0_RX+
USB 3.0 
Receive Data 
positive

Input Differential - - -

34 GND V Ground Input Power - 0 -

35 GND V Ground Input Power - 0 -

36 USB_D- - USB data 
negative Input/Output Differential - - -

37 GND V Ground Input Power - 0 -

38 USB_D+ - USB data 
positive Input/Output Differential - - -

39 VCC V Power supply Input Power 3.135 3.30 3.60

40 GND V Ground Input Power - 0 -

41 VCC V Power supply Input Power 3.135 3.30 3.60

42 WAN_LED_N OC LED Driver Output Low 0 - 0.15

43 GND V Ground Input Power - 0 -

44 ANT_CTRL2 /
GPIO3 -

(ANT_CTRL2)
Customer-
defined external 
switch control 
for multiple 
antennas

Output High 1.35 1.80 1.90

Output Low 0 - 0.45

(GPIO3)
General 
purpose I/O

Input High 1.17 1.80 2.10

Input Low -0.30 0.63

Output High 1.35 1.80 1.90

Output Low 0.00 0.45

45 NC
Reserved�
Host must not 
repurpose this 
pin.

Table 2-1: Connector Pin Assignments a (Continued)

Pin Signal name
Pin

typeb Description Directionc
Active 
state

Voltage levels (V)

Min Typ Max

DRDR-DR
A

(ANT_CTRL2)
Customer-
defined external 
switch control 
for multiple 
antennasDR
A

OutputDRDR(GPIO3)DRDRDR
A

DRDR
V

DR
A

Ground

DR
A

DRDRDR
A

DRDR
A

LED Driver

DR
A

OutputRALow

DRDR
ARADRDR
APower supply

DR
AInputRAPower

DRDR
ARA
TFTAF
T

AF
TFT
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T
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TFT0AF
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T-FTAFAF
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Differential

AF
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RA
FInput

RA
FTPowerAF
T

-

RARA
FInput/Output

RA
FDifferentialAFRA

Power supply
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F

RA
F

PowerAF
DR
AGround
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AFInput

RA
F

PowerAF
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46 DPR/
GPIO4 -

(DPR)
Dynamic power 
control

Input High 1.17 1.80 2.10

Input Low -0.30 - 0.63

(GPIO4)
General 
purpose I/O

Input High 1.17 1.80 2.10

Input Low -0.30 0.63

Output High 1.35 1.80 1.90

Output Low 0.00 0.45

47 NC
Reserved�
Host must not 
repurpose this 
pin.

48 NC - No connect - - - - -

49 NC
Reserved�
Host must not 
repurpose this 
pin.

50 GND V Ground Input Power - 0 -

51 NC
Reserved�
Host must not 
repurpose this 
pin.

52 VCC V Power supply Input Power 3.135 3.30 3.60

a. The host should leave all �NC� (�no connect) pins unconnected.
b. A�Analog; I�Input; NP�No pull; O�Digital output; OC�Open Collector; PU�Digital input (internal pull up); PD�Digital output 

(internal pull down); V�Power or ground
c. Signal directions are from module�s point of view (e.g. �Output� from module to host, �Input� to module from host.)
d. To avoid adverse effects on module operation, do not draw more than 10 mA current on pin 11.
e. Sierra Wireless recommends that the host implement an open collector driver where a Low signal will turn the module off or enter 

low power mode, and a high signal will turn the module on or leave low power mode.
f. The module must not be plugged into a port that supports PCI Express�the pin is used by a PCIE signal, which can cause the 

module to be in reset state or occasionally reset.

Table 2-1: Connector Pin Assignments a (Continued)

Pin Signal name
Pin

typeb Description Directionc
Active 
state

Voltage levels (V)

Min Typ Max

DR
A (�no connect) pins unconnected. (�no connect) pins unconnected.

b. A�Analog; I�Input; NP�No pull; O�Digital output; OC�Open Collectob. A�Analog; I�Input; NP�No pull; O�Digital output; OC�Open Collecto
(internal pull down); V�Power or ground(internal pull down); V�Power or ground

c. Signal directions are from module�s point of view (e.g. �Output� from modulc. Signal directions are from module�s point of view (e.g. �Output� from modul
d. To avoid adverse effects on module operation, do not draw more than 10 mA current on pin 11.d. To avoid adverse effects on module operation, do not draw more than 10 mA current on pin 11.
e. Sierra Wireless recommends that the host implement an open collector driver where a Low e. Sierra Wireless recommends that the host implement an open collector driver where a Low 

low power mode, and a high signal will turn the module on or leave low power mode.low power mode, and a high signal will turn the module on or leave low power mode.
f. The module must not be plugged into a port that supports PCI Exprf. The module must not be plugged into a port that supports PCI Expr

module to be in reset state or occasionally reset.module to be in reset state or occasionally reset.DR
APower supply
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AFInput
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F

RARA
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-

RA
FAF
T

AF
T

AFAF
TFTAF
T

AF
TFT-AF
TFTAF
T

AF
TFTTFTFTFTTTTTTTFTAF
T

AF
T

AF
T

RA
FT

RA
F

DR
A



Product Technical Specification

Rev 1  May.20 20 41113761

Power Supply


 





USB Interface

Important: Host support for USB 2.0 (high speed) signals is required.

Important: Host support for USB 3.0 signals is optional, but if supported then the host must also 
support fallback to USB 2.0.

  



Important: USB 2.0 full speed and low speed are not supported.







Table 2-2: Power and Ground Specifications

Name Pins Specification Min Typ Max Units

VCC 2, 24, 39, 41, 52
Voltage range See Table 2-1 on page 15.

Ripple voltage - - 100 mVpp

GND
4, 9, 15, 18, 21, 26, 
27, 29, 34, 35, 37, 
40, 43, 50

- - 0 - V

Table 2-3: USB Interfaces

Name Pin Description

USB 2.0
USB_D- 36 USB data negative

USB_D+ 38 USB data positive

USB 3.0

USB3.0_TX-a

a. Signal directions (Tx/Rx) are from device�s point of view.

23 Transmit data negative

USB3.0_TX+a 25 Transmit data positive

USB3.0_RX-a 31 Receive data negative

USB3.0_RX+a 33 Receive data positive

DDDDRNameDRDRDR
AF
T

AF
T

RA
FTHost support for USB 2.0 (high speed) signals is required.Host support for USB 2.0 (high speed) signals is required.

RA
FHost support for USB 3.0 signals is optional, Host support for USB 3.0 signals is optional, but if supported then the host must also but if supported then the host must also 

RA
F

support fallback to USB 2.0.

    



DR
A

DR
A

Important: USB 2.0 full speed and low speed are not supported.USB 2.0 full speed and low speed are not supported.







Table 2-3: USB InterfacesTable 2-3: USB Interfaces

AF
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T
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TFT

-

FTAF
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TFTFTFTFT
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FTFTFTFTFTTTFT
Table 2-1 on page 15

TFTTFTFTAF
T

DRD



Electrical Specifications

Rev 1  May.20 21 41113761

Host-side Recommendation

Note: When designing the host device, careful PCB layout practices must be followed.





Figure 2-1: Recommended Capacitor Placement for USB3.0 Signals

USB Throughput Performance


 







User-developed Drivers


 

SIM Interface

Note: Host support for SIM interface signals is required.
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E Connector
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35
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100 nF

100 nF

100 nF

100 nF

Host

MC7421

Figure 2-1: Recommended Capacitor Placement for USB3.0 SignalsFigure 2-1: Recommended Capacitor Placement for USB3.0 Signals

USB Throughput PerformanceUSB Throughput Performance


  







User-developed DriversUser-developed Drivers
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Table 2-4: SIM Interface Signals

SIM Name Pin Description
SIM contact 

numbera Notes

Primary

USIM_PWR 8 SIM voltage 1 Power supply for SIM

USIM_DATA 10 Data I/O 7 Bi-directional SIM data line

USIM_CLK 12 Serial clock 3 Serial clock for SIM data

USIM_RST 14 Reset 2 Active low SIM reset

USIM_GND Ground 5
Ground reference
USIM_GND is common to module ground

Secondary

USIM2_PWR 13 SIM voltage 2 Power supply for SIM 2

USIM2_DATA 19 Data I/O 3 Bi-directional SIM 2 data line

USIM2_CLK 17 Serial clock 7 Serial clock for SIM 2 data

USIM2_RST 7 Reset 1 Active low SIM 2 reset

USIM2_GND SIM indication -
Ground reference
USIM2_GND is common to module ground

a. See Figure 2-3 on page 23 for SIM card contacts.

DR
AF for SIM card contacts.

RA
F

RA
FT-AF
T

Ground reference
USIM2_GND is common to module ground

RA
FAF
T

AF
T

AF
T

Active low SIM 2 reset

AF
T

AF
T7

AF
TSerial clock for SIM 2 data

AF
T

AF
T

AF
TBi-directional SIM 2 data line

AF
T

AF
T

AF
TPower supply for SIM 2

AF
TFT

Ground reference
USIM_GND is common to module ground

FT
Active low SIM reset

T
Serial clock for SIM data

TFTFTAF
T

AF
T

AF
T

AF
T

RA
F
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Figure 2-2: SIM Application Interface (applies to both SIM interfaces)

Figure 2-3: SIM Card Contacts (Contact View)

AirPrime 
embedded 

module

SIM card connector

(Optional. 
Locate near the 

SIM socket)
47 pF, 51 

4.7uF
X5R
typ

(C1)

USIM_PWR

USIM_CLK

USIM_DATA

USIM_RST

Located near 
SIM socket

Located near SIM socket.
NOTE: Carefully consider if ESD 
protection is required � it may 
increase signal rise time and 
lead to certification failure

USIM_GND

ESD 
protection

(C3)

(C7)

(C2)

(C5)

(Optional. 
Locate near the 

SIM socket)
15 k  - 30 k

0.1uF

NOTE: UIM signals 
refer to both USIM1 
and USIM2.
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Figure 2-2: SIM Application Interface (applies to both SIM interfaces)Figure 2-2: SIM Application Interface (applies to both SIM interfaces)AF
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NOTE: Carefully consider if ESD NOTE: Carefully consider if ESD 
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lead to certification failurelead to certification failure

USIM_GNDUSIM_GND

RARARA
ESD ESD 

protectionprotectionRA
F

RA
F

RA
F

RA
F

RA
F

RA
F

RARARADR
A

DR
A

DR
A

DR
ARA
F

RARARARA
F

RA
F

RARA
FAFAFAFAFAFRA
F

DR
A

DRDRDRDRRFU

Contact View (notched corner at top left)Contact View (notched corner at top left)



Product Technical Specification

Rev 1  May.20 24 41113761

SIM Implementation

Note: For interface design requirements, refer to ETSI TS 102 230 V5.5.0, section 5.2.
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Control Interface (Signals)


 

 

 

Note: Host support for W_DISABLE_N is required, and support for other signals in Table 2-5 is 
optional.

 

WAKE_N � Wake Host

Note: Host support for WAKE_N is optional.

WAKE_N

    



   

  

Table 2-5: Module Control Signals

Name Pin Description Typea

a. OC�Open Collector; PU�Digital pin Input, internal pull up

WAKE_N 1 Wake host OC

W_DISABLE_N 20 On/off signalb

b. W_DISABLE_N causes the module to either turn off /on or enter/ leave low power mode (software 
configurable).

PU

SYSTEM_RESET_N 22 Reset module (input from host) PU

WAN_LED_N 42 LED driver OC

DR
AF
T

WAKE_N � Wake HostWAKE_N � Wake Host

DR
A

DR
ANote: Host support for WAKE_N is optional.Note: Host support for WAKE_N is optional.

WAKE_NWAKE_N

    



      

    

a. OC�Open Collector; PU�Digital pin Input, internal pull upa. OC�Open Collector; PU�Digital pin Input, internal pull up
b. W_DISABLE_N causes the module to either turn b. W_DISABLE_N causes the module to either turn off /on or enter/ leave low power mode (software off /on or enter/ leave low power mode (software 

RA
FTLED driver

AF
TReset module (input from host)

AF
TOn/off signalb FTFTAF
TFTFTFTFTFTFT



FTFTFTAF
T

AF
T

AF
T

RA
FT
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Figure 2-4: Recommended WAKE_N Connection

W_DISABLE_N � Wireless Disable

Note: Host support for W_DISABLE_N is required.

  

 

 

WAN_LED_N�LED Output

Note: Host support for WAN_LED_N is optional.









Table 2-6: W_DISABLE_N Usage

Name Pin Description / notes

W_DISABLE_N 20

Powers the module on/off (or enters/leaves low power mode)a.
 Leave as not connected or drive HIGH to keep the modem 

always on
 Drive LOW to turn the module off (or enter low power mode).
 An AT command may be used to configure this signal so the 

module enters low power mode instead of powering off.

a. Sierra Wireless recommends that the host implement an open collector driver where a Low signal will 
turn the module off or enter low power mode, and a high signal will turn the module on or leave low 
power mode.

Control
R

WAKE_N

1

2

3

Q

5k-100k

Host

VCC

MiniCard

WAN_LED_N�LED OutputWAN_LED_N�LED OutputDR
A

W_DISABLE_N

DR
A

a. Sierra Wireless recommends that the host implema. Sierra Wireless recommends that the host implem
turn the module off or enter low power mode, and turn the module off or enter low power mode, and 
power mode.power mode.DDR
A

DR
APowers the module on/off (or enters/leaves low power mode)

 Leave as not connected or drive HIGH to keep the modem 
always on

DR
A

DR
AFDescription / notes

DR
APin

DR
A

DR
ARA
FTW_DISABLE_N � Wireless DisableW_DISABLE_N � Wireless Disable

AF
T

AF
TNote: Host support for W_DISABLE_N is required.Note: Host support for W_DISABLE_N is required.

    

  

  

Table 2-6: W_DISABLE_N UsageTable 2-6: W_DISABLE_N Usage
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Figure 2-5: Example LED

SYSTEM_RESET_N�Reset Input

Note: Host support for SYSTEM_RESET_N is optional.

 



 

 





Figure 2-6: SYSTEM_RESET_N reset timing







Note: The module must not be plugged into a port that supports PCI Express�
SYSTEM_RESET_N is carried on a pin that is used for a PCIE signal, which can cause the module 
to be in reset state or occasionally reset.

Current limiting Resistor

LED

VCC

MIO

MiniCard
WAN_LED_N

SYSTEM_RESET_N

3�5.5 sec

High

LowDRFigure 2-6: SYSTEM_RESET_N reset timingFigure 2-6: SYSTEM_RESET_N reset timing
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FNote: Host support for SYSTEM_RESET_N is optional.Note: Host support for SYSTEM_RESET_N is optional.
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Antenna Control

Note: Host support for antenna control signals is optional.

 







 

Note: To avoid detuning the PCC band, customers must make sure there are no GPIO state 
conflicts between the PCC and SCC for all supported CA combinations.

Table 2-7: Antenna Control Signals

Name Pin Description

ANT_CTRL0 3

Customer-defined external switch control for tunable antennasANT_CTRL1 5

ANT_CTRL2 44

DR
AF
TTNote: To avoid detuning the PCC band, customers must make sure there are no GPIO state Note: To avoid detuning the PCC band, customers must make sure there are no GPIO state 

FT
for all supported CA combinations.for all supported CA combinations.

AF
T

RA
FTCustomer-defined external switch control for tunable antennas

AF
T

AF
T

RA
FT
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3
3: RF Specifications



 

 

 



Figure 3-1: Module Connectors (Preliminary shield design, subject to change)

RF Connections


   

 

  

Note: To disconnect the antenna, make sure you use the Hirose U.FL connector removal tool
(P/N UFL-LP-N-2(01)) to prevent damage to the module or coaxial cable assembly.

  

 

 

 



Note: If the antenna connection is shorted or open, the modem will not sustain permanent damage.

Shielding


I/O connector

Main RF connector
GNSS RF connector

Auxiliary (Diversity/MIMO/GNSS)
RF connector

DDR
A

DR
A

DR
AF
Ty shield design, subject to change)y shield design, subject to change)

RF ConnectionsRF Connections


    

  

    

DR
ANote: To disconnectdisconnect the antenna, make sure you use the Hirose U.FL connector removal tool the antenna, make sure you use the Hirose U.FL connector removal tooldisconnect

(P/N UFL-LP-N-2(01)) to prevent damage to the module or coaxial cable assembly.(P/N UFL-LP-N-2(01)) to prevent damage to the module or coaxial cable assembly.

 

 

  

 

DRNote: If the antenna connection is shorted or oNote: If the antenna connection is shorted or o

Auxiliary (Diversity/MIMO/GNSS)Auxiliary (Diversity/MIMO/GNSS)
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Antenna and Cabling




Note: For detailed electrical performance criteria, see Appendix A: Antenna Specification on 
page 51.

Choosing the Correct Antenna and Cabling


  

 

 



Designing Custom Antennas


 



 



Determining the Antenna�s Location


 







  





 





 

Disabling the Diversity Antenna
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Designing Custom AntennasDesigning Custom Antennas








Determining the Antenna�s Locationtenna�s Location
















 





  

Disabling the Diversity AntennaDisabling the Diversity Antenna
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Important: LTE networks expect modules to have more than one antenna enabled for proper 
operation. Therefore, customers must not commercially deploy their systems with the diversity 
antenna disabled.

 

Note: A diversity antenna is used to improve connection quality and reliability through redundancy. 
Because two antennas may experience difference interference effects (signal distortion, delay, etc.), 
when one antenna receives a degraded signal, the other may not be similarly affected.

Ground Connection


 



 

  

 









Interference and Sensitivity
 



 

 

 

Note: The MC7421 is based on ZIF (Zero Intermediate Frequency) technologies. When performing 
EMC (Electromagnetic Compatibility) tests, there are no IF (Intermediate Frequency) components 
from the module to consider.

Interference From Other Wireless Devices








 





DRDRDR
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Interference and SensitivityInterference and Sensitivity
  



  

  

  

DRNote: The MC7421 is based on ZIF (Zero Intermediate Frequency) technologies. When performing Note: The MC7421 is based on ZIF (Zero Intermediate Frequency) technologies. When performing 
EMC (Electromagnetic Compatibility) tests, therEMC (Electromagnetic Compatibility) tests, ther
from the module to consider.from the module to consider.

Interference From Other Wireless DevicesInterference From Other Wireless Devices
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Host-generated RF Interference








 

 

 

Device-generated RF Interference








Methods to Mitigate Decreased Rx Performance




 



 







 



 

 

Radiated Spurious Emissions (RSE)
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Device-generated RF InterferenceDevice-generated RF Interference








Methods to Mitigate Decreased Rx PerformanceMethods to Mitigate Decreased Rx Performance
















 



 



Radiated Spurious Emissions (RSE)Radiated Spurious Emissions (RSE)
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Radiated Sensitivity Measurement












Sierra Wireless� Sensitivity Testing and 
Desensitization Investigation










 

Note: Sierra Wireless has the capability to measure TIS (Total Isotropic Sensitivity) and TRP (Total 
Radiated Power) according to CTIA's published test procedure.

Sensitivity vs. Frequency










Supported Frequencies
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Sierra Wireless� Sensitivity Testing and Sierra Wireless� Sensitivity Testing and 









  

AF
T

Note: Sierra Wireless has the capability to measure TINote: Sierra Wireless has the capability to measure TIS (Total Isotropic Sensitivity) and TRP (Total S (Total Isotropic Sensitivity) and TRP (Total 

RA
FRadiated Power) according to CTIA's published test procedure.Radiated Power) according to CTIA's published test procedure.

Sensitivity vs. FrequencySensitivity vs. Frequency










Supported FrequenciesSupported Frequencies
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Table 3-1: LTE Frequency Bands

Band Frequency (Tx) Frequency (Rx)

B1 1920�1980 MHz 2110�2170 MHz

B3 1710�1785 1805�1880 MHz

B7 2500�2570 MHz 2620�2690 MHz

B8 880�915 MHz 925�960 MHz

B20 832�862 MHz 791�821 MHz

B28 703�748 MHz 758�803 MHz

B32 n/a 1452�1496 MHz

B38 2570�2620 MHz (TDD)

B40 2300�2400 MHz (TDD)

B41 2496�2690 MHz (TDD)

B42 3400�3600 MHz (TDD)

B43 3600�3800 MHz (TDD)

Table 3-2: LTE Bandwidth Supporta

a. Table contents are derived from 3GPP TS 36.521-1 v12.6.0, table 5.4.2.1-1.

Band 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

B1

B3 b

b. Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement 
(Clause 7.3 of 3GPP TS 36.521-1 v12.6.0) is allowed.

b

B7 c

c. Bandwidth for which uplink transmission bandwidth can be restricted by the network for 
some channel assignments in FDD/TDD co-existence scenarios in order to meet 
unwanted emissions requirements (Clause 6.6.3.2 of 3GPP TS 36.521-1 v12.6.0).

b,c

B8 b

B20 b b b

B28 b b b,d

d. For 20 MHz bandwidth, the minimum requirements are specified for E-UTRA UL carrier 
frequencies confined to either 713�723 MHz or 728�738 MHz.

B32

B38 c c

B40

B41

B42

B43

DDB40DDDRB38DRDRDDRB20DR
A

DR
A

DRDRDRDRB32DRDRDDRDR
A
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ARADRDR
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F
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F
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FTT

791�821 MHz
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758�803 MHz

FT
1452�1496 MHz

FT
2570�2620 MHz (TDD)
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T2300�2400 MHz (TDD)

AF
T2496�2690 MHz (TDD)

AF
T3400�3600 MHz (TDD)

RA
FT3600�3800 MHz (TDD)

Table 3-2: LTE Bandwidth SupportTable 3-2: LTE Bandwidth Supportaa
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Conducted Rx Sensitivity / Tx Power
Note: Values in the following tables are preliminary, pending transceiver matching/testing.

Table 3-3: WCDMA Frequency Bands Support

Band Frequency (Tx) Frequency (Rx)

Band 1 1920�1980 MHz 2110�2170 MHz

Band 5 824�849 MHz 869�894 MHz

Band 8 880�915 MHz 925�960 MHz

Table 3-4: Conducted Rx (Receive) Sensitivity � LTE Bandsa

LTE bands
Conducted Rx sensitivity (dBm)

Primary (Typ) Secondary (Typ) SIMO (Typ) SIMOb (Worst case)

B1

Full RB on downlink;
BW: 10 MHzc

TBD TBD TBD -96.3

B3 TBD TBD TBD -93.3

B7 TBD TBD TBD -94.3

B8 TBD TBD TBD -93.3

B20 TBD TBD TBD -93.3

B28 TBD TBD TBD -94.8

B32 TBD TBD TBD -96.3

B38 TBD TBD TBD -96.3

B40 TBD TBD TBD -96.3

B41 TBD TBD TBD -94.3

B42 TBD TBD TBD -95.0

B43 TBD TBD TBD -95.0

a. Preliminary values, pending validation
b. Per 3GPP specification
c. Sensitivity values scale with bandwidth:

x_MHz_Sensitivity = 10_MHz_Sensitivity - 10*log(10 MHz/x_MHz)
Note: Bandwidth support is dependent on firmware version.DRa. Preliminary values, pending validationa. Preliminary values, pending validation

b. Per 3GPP specificationb. Per 3GPP specification
c. Sensitivity values scale with bandwidth:c. Sensitivity values scale with bandwidth:

x_MHz_Sensitivity = 10_MHz_Sensx_MHz_Sensitivity = 10_MHz_Sens
Note: Bandwidth support is dependent on firmware version.Note: Bandwidth support is dependent on firmware version.DR

A
DRTBDDDR
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TBD
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F

TBD
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F
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TBD
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TTBD FTSIMOb

AF
TSIMO (Typ)

AF
TSecondary (Typ)

AF
TConducted Rx sensitivity (dBm)

FTTFT
iminary, pending transceiver matching/testing.iminary, pending transceiver matching/testing.

Table 3-4: Conducted Rx (Receive) Sensitivity � LTE BandsTable 3-4: Conducted Rx (Receive) Sensitivity � LTE Bandsaa
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GNSS Specifications

Note: For detailed electrical performance criteria, see Recommended GNSS Antenna Specifica-
tions on page 53.

Table 3-5: Conducted Rx (Receive) Sensitivity � UMTS Bandsa

a. Preliminary values, pending validation

UMTS bands

Conducted Rx sensitivity (dBm)

Primary
(Typical)

Secondary
(Typical)

Primary / Secondary
(Worst case)b

b. Per 3GPP specification

Band 1
0.1% BER
12.2 kbps

TBD TBD -106.7

Band 5 TBD TBD -104.7

Band 8 TBD TBD -103.7

Table 3-6: Conducted Tx (Transmit) Power Tolerancesa

Bands Conducted Tx power Notes

LTE

LTE bands 1,3,7,8,20,28,32,38,40,41,42,43 TBD dBm  TBD dB

UMTS

Band 1 (IMT 2100 12.2 kbps)
Band 5 (UMTS 850 12.2 kbps)
Band 8 (UMTS 900 12.2 kbps)

+TBD dBm  TBD dB Connectorized
(Class 3)

a. Preliminary values, pending validation

Table 3-7: GNSS Specificationsa

Parameter/feature Description

Satellite channels Maximum 30 channels (16 GPS, 14 GLONASS), 
simultaneous tracking

Protocols NMEA 0183 V3.0

Acquisition timeb
Hot start: 1 s
Warm start: 29 s
Cold start: 32 s

Accuracy
Horizontal: < 2 m (50%); < 5 m (90%)
Altitude: < 4 m (50%); < 8 m (90%)
Velocity: < 0.2 m/s

DSatellite channelsDR
AFGNSS SpecificationsGNSS Specifications

DR
A

Note: For detailed electrical performance criteria, see Note: For detailed electrical performance criteria, see 

DRtions on page 53tions on page 53..

, pending validation, pending validation

RA
FT+TBD dBm  TBD dB

RAA
FT

RAA
FTAF
T

AF
T

AF
T TBD dB

AF
T

AF
TNotes

AF
TConducted Tx power

FTTTTTAF
T

AF
TFTAF
T

AF
T

AF
T

AF
T

RA
F

Table 3-7: GNSS SpecificationsTable 3-7: GNSS SpecificationsDRParameter/featureDRD
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Sensitivity
Trackingc: -160 dBm
Acquisitiond (Assisted): -158 dBm
Acquisition (Standalone): -145 dBm

Operational limits
Altitude <6000 m or velocity <100 m/s
(Either limit may be exceeded, but not both.)

a. Preliminary values, pending validation
b. Acquisition times measured with signal strength = -135 dBm
c. Tracking sensitivity is the lowest GNSS signal level for which the device can still 

detect an in-view satellite 50% of the time when in sequential tracking mode.
d. Acquisition sensitivity is the lowest GNSS signal level for which the device can still 

detect an in-view satellite 50% of the time.

Table 3-7: GNSS Specificationsa (Continued)

Parameter/feature Description

DR
AF
T

signal level for which the device can still signal level for which the device can still 
detect an in-view satellite 50% of the time when in sequential tracking mode.detect an in-view satellite 50% of the time when in sequential tracking mode.

r which the device can still r which the device can still 
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4
4: Power

Power Consumption






 



Table 4-1: Averaged Standby DC Power Consumptiona

Signal Description Bandsb
Current Notes / 

configurationTyp Maxc Unit

VCC Standby current consumption (Sleep mode activatedd)

LTE LTE bands TBD TBD mA DRX cycle = 8 (2.56 s)

HSPA / WCDMA UMTS bands TBD TBD mA DRX cycle = 8 (2.56 s)

Standby current consumptione (Sleep mode deactivatedd)

LTE LTE bands TBD TBD mA DRX cycle = 8 (2.56 s)

HSPA / WCDMA UMTS bands TBD TBD mA DRX cycle = 8 (2.56 s)

Low Power Mode (LPM)/Offline Modee (Sleep mode activatedd)

RF disabled, but module is operational TBD TBD mA

Low Power Mode (LPM)/Offline Modee (Sleep mode deactivatedd)

RF disabled, but module is operational TBD TBD mA

Leakage current

Module powered off�
Full_Card_Power_Off# is Low, and VCC is 
supplied

TBD TBD A

a. Preliminary values, pending validation
b. For supported bands, see Table 3-1, LTE Frequency Bands, on page 34 and Table 3-3, WCDMA Frequency 

Bands Support, on page 35.
c. Measured at 25ºC/nominal 3.3 V voltage.
d. Assumes USB bus is fully suspended during measurements
e. LPM and standby power consumption will increase when LEDs are enabled. To reduce power consumption, 

configure LEDs to remain off while in standby and LPM modes.
DRa. Preliminary values, pending validationa. Preliminary values, pending validation

b. For supported bands, see b. For supported bands, see 
Bands Support,Bands Support, on page 35. on page 35.

c. Measured at 25ºC/c. Measured at 25ºC/
d. Assumes USB bus is fully suspended during measurementsd. Assumes USB bus is fully suspended during measurementsDRDR

A
Leakage current

DRModule powered off�
Full_Card_Power_Off# is Low, and VCC is 
suppliedDRDR
A

RF disabled, but module is operational

DR
ALow Power Mode (LPM)/Offline Modee (Sleep mode deactivated

DR
AFRF disabled, but module is operationalRA
F

RA
F

RA
F

Low Power Mode (LPM)/Offline Modee (Sleep mode activatedAFTBD

RA
F

TBD

RA
F

UMTS bands

RARARA
FAFAF
T

TBD

RA
FTTBD

RA
FLTE bands

RAA
FT

RARA
FAF
T

AF
T

RA
FTStandby current consumptione (Sleep mode deactivated

AF
T

AF
T

TBD

AF
T

TBD

AFAFAF
T

AF
TFTFTAF
T

AF
TTBD

AF
TTBD

AFAFAF
T

AF
T

AF
TStandby current consumption (Sleep mode activated )FT
Notes / 
configuration

FT
Unit

FT
Max

FT
Typ

FTFTFT
Current

FTFTFTFTFTAF
T

AF
T

AF
T

AF
T

RA
FT

RA
F

RA
F

RA
F

DR
A

DR
A

DR
A

DRDR
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Table 4-2: Averaged Call Mode DC Power Consumptiona

Description Tx power
Currentb

Notes
Typ Unit

LTE

0 dBm

TBD mA CA 300/50 Mbps, 20 MHz+20 MHz BW

TBD mA CA 100/50 Mbps, 10 MHz+10 MHz BW

TBD mA 150/50 Mbps, 20 MHz BW

20 dBm

TBD mA CA 300/50 Mbps, 20 MHz+20 MHz BW

TBD mA CA 100/50 Mbps, 10 MHz+10 MHz BW

TBD mA 150/50 Mbps, 20 MHz BW

23 dBm

TBD mA CA 300/50 Mbps, 20 MHz+20 MHz BW

TBD mA CA 100/50 Mbps, 10 MHz+10 MHz BW

TBD mA 150/50 Mbps, 20 MHz BW

DC-HSPA/HSPA

0 dBm TBD mA All speeds

20 dBm TBD mA All speeds

23 dBm TBD mA Worst case

Peak current
(averaged over 100 s) TBD A All LTE/WCDMA bands

a. Preliminary values, pending validation
b. Measured at 25ºC/nominal 3.3 V voltage

Table 4-3: Miscellaneous DC Power Consumptiona

Signal Description

Current / Voltage

Unit Notes / configurationMin Typ Max

VCC

USB active current � TBD TBD mA High speed USB connection, CL = 50 pF 
on D+ and D- signals

Inrush current � TBD TBD A

 Assumes power supply turn on time 
> 100µs

 Dependent on host power supply 
rise time.

Maximum current � � TBD A
 Across all bands, all temperature 

ranges
 3.3 V supply

GNSS Signal 
connector Active bias on GNSS port

� � TBD mA Voltage applied to the GNSS antenna to 
power electronics inside the antenna 
(GNSS RF connector in Figure 3-1 on 
page 29).TBD TBD TBD V

a. Preliminary values, pending validation

DDRInrush currentDRDRDRUSB active current DRDRDRDRDR
A

Description

DR
A

Current / Voltage

DR
A

Min

DR
ARADR
A

DR
ARADR
AFa. Preliminary values, pending validationa. Preliminary values, pending validation

b. Measured at 25ºC/nominal 3.3 V voltageb. Measured at 25ºC/nominal 3.3 V voltage

RARA
FTBD

RA
FAAFAll LTE/WCDMA bands

RARA
F

RA
FAFRA
F23 dBm

RA
FTTBD

RA
FTAF
T

Worst case

RA
F

RA
FTAF
T

AFAF
T

AF
T

mA

AF
T

All speeds

RA
F

RA
FTAF
T

AFAF
TTBD

AF
TmA

AF
TAll speeds

AFAF
T

AF
T

AF
TTBD

AF
TmA

AF
T150/50 Mbps, 20 MHz BW

AF
T

AF
T

AF
T

AF
TmA

AF
TCA 100/50 Mbps, 10 MHz+10 MHz BW

AF
T

AF
TFTFT

CA 300/50 Mbps, 20 MHz+20 MHz BW

FTFT
150/50 Mbps, 20 MHz BWT
CA 300/50 Mbps, 20 MHz+20 MHz BW

FT
CA 100/50 Mbps, 10 MHz+10 MHz BW

TFTFTFTAF
T

AF
T

AF
T

RA
FT

RA
F

RA
F

Table 4-3: Miscellaneous DC Power ConsumptionTable 4-3: Miscellaneous DC Power Consumptionaa

DR
A

DR
A

DR
A

DRDRD
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Module Power States
 

Table 4-4: Module Power States

State Details H
os

t 
is

 p
ow

er
ed

M
od

ul
e 

is
 p

ow
er

ed

U
S

B
 in

te
rf

ac
e 

ac
ti

ve

R
F 

en
ab

le
d

Normal
(Default 

state)

 Module is active
 Default state when VCC is first applied in the absence of W_DISABLE_N control
 Module is capable of placing/receiving calls, or establishing data connections on the 

wireless network
 Current consumption is affected by several factors, including:

 Radio band being used
 Transmit power
 Receive gain settings
 Data rate
 Number of active Tx time slots

Low power
(�Airplane 

mode�)

 Module is active
 Module enters this state:

 Under host interface control:
 Host issues AT+CFUN=0 (

 )), or
 Host issues AT!PCOFFEN=0 (configures the modem to enter low power mode 

when W_DISABLE_N is asserted), and then asserts W_DISABLE_N
 Automatically, when critical temperature or voltage trigger limits have been 

reached

Sleep
 Normal state of module between calls or data connections
 Module cycles between wake (polling the network) and sleep, at network provider-

determined interval.

Disconnected  Host power source is disconnected from the module and all voltages associated with 
the module are at 0 V.DDRHost power source is disconnected from 
the module are at 0 V.DR
A

Normal state of module between calls or data connections
 Module cycles between wake (polling the network) and sl

determined interval.DDDR
AFModule enters this state:

Under host interface control:
Host issues AT+CFUN=0 (

 )), or
Host issues AT!PCOFFEN=0 (configures the modem to enter low power mode 
when W_DISABLE_N is asserted), and then asserts W_DISABLE_N

Automatically, when critical temperature or voltage trigger limits have been 
reached RA

FT
 the absence of W_DISABLE_N control

s, or establishing data connections on the 

Current consumption is affected by several factors, including: FTFTFTFTFTFTFTFT
RA
F

DR
A

DRDR
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Power State Transitions


 

 



 



 



Figure 4-1: Voltage/Temperature Monitoring State Machines

Table 4-5: Power State Transition Trigger Levels 

Transition
Voltage Temperaturea

Notes 
Trigger Vb Trigger °C

Normal to Low Power
VOLT_HI_CRIT 3.8 TEMP_LO_CRIT -45

 RF activity suspended
VOLT_LO_CRIT 2.9 TEMP_HI_CRIT 93

Low Power to Normal VOLT_HI_NORM 3.5 TEMP_NORM_LO -30

 RF activity resumed
Low Power to Normal
or
Remain in Normal 
(Remove warnings)

VOLT_LO_NORM 3.05 TEMP_HI_NORM 70

Normal (Issue warning) VOLT_LO_WARN 2.95 TEMP_HI_WARN 80
 In the TEMP_HI_WARN state, the 

module may have reduced perfor-
mance (Class B temp. range).

Power off/on
(Host-initiated) - - - -

 Power off recommended when 
supply voltage or module 
operating temperature is critically 
low or high.

a. Module-reported temperatures at the printed circuit board.
b. Supply voltage�3.3V

Off mode

Normal mode

Low power mode
Handled by Power 

State state machine.

current_vcc > VOLT_LO_NORM
current_temp <= TEMP_HI_NORM current_vcc < VOLT_LO_CRIT

current_temp > TEMP_HI_CRIT

current_vcc > VOLT_LO_NORM
current_temp < TEMP_HI_NORM

current_vcc < VOLT_LO_WARN
current_temp > TEMP_HI_WARN

current_vcc < VOLT_HI_NORM
current_temp > TEMP_NORM_LO

current_vcc > VOLT_HI_CRIT
current_temp < TEMP_LO_CRIT Host cuts power to VCC line

Normal mode
Low supply voltage warning

or
High temperature warning

FT


FTFTFT
C

AF
T

AF
T-45

AF
TRF activity suspended

AF
TTEMP_HI_CRIT

AF
T

AF
TTEMP_NORM_LO

AF
T-30

AF
T

RARA
FTTEMP_HI_NORM

RA
FT70

RARARA
F

TEMP_HI_WARN

RA
F

80

DR
A-

DR
A-

DR
AF-RA
F

a. Module-reported temperatures a. Module-reported temperatures at the printed circuit board.at the printed circuit board.
b. Supply voltage�3.3Vb. Supply voltage�3.3V

DR
A

DR
ARA
FTAF
TFTFTFTAF
T

AF
T

AF
T

RA
F

RA
F

DR
A

DR
A

DDDcurrent_vcc > VOLT_LO_NORM
current_temp <= TEMP_HI_NORMDRDRcurrent_vcc > VOLT_LO_NORM

current_temp < TEMP_HI_NORMDRDRDRcurrent_vcc < VOLT_LO_WARN
current_temp > TEMP_HI_WARN
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Power Interface

Power Ramp-up


   



Power-On/Off Timing
 

Note: Before reaching the �Active� state, signals on the host port are considered to be undefined 
and signal transitions may occur. This undefined state also applies when the module is in reset 
mode, during a firmware update, or during the Power-off sequence. The host must consider these 
undefined signal activities when designing the module interface.

Note: The host should not drive any signals to the module until the power-on sequence is complete.

Figure 4-2: Signal Timing (W_DISABLE_N, and USB Enumeration)

W _DISABLE_N

Disconnected Power-on 
Sequence

USB_D+
(Double enumeration )

Power-off 
Sequence DisconnectedActiveDEVICE STATE

H igh

Low

H igh

Low

Off Off

High

VCC
Low

t_pwr_on_seq

t_USB_active

t_USB_suspend

t_pwr_off_seq

USB_D+
(Single enumeration )

H igh

Low

t_pwr_on_seq

t_pwr_off_seq

USB3.0
(Single enumeration )

H igh

Low

t_pwr_on_seq

t_pwr_off_seq

Mini Card Host 
S ignals

H igh

Low

Table 4-6: USB 2.0 Power-On / Off Timing Parameters (Double Enumeration)

Parameter Typical (s) Maximum (s)

t_pwr_on_seq 0.8 0.9

t_USB_active 0.12 0.2

t_USB_suspend 8.5 11

t_pwr_off_seq 21.4 25

DR
AF
T

FT
 state, signals on the host port are considered to be undefined  state, signals on the host port are considered to be undefined 

state also applies when the module is in reset state also applies when the module is in reset 
wer-off sequence. The host must consider these wer-off sequence. The host must consider these 

AF
Tundefined signal activities when designing the module interface.undefined signal activities when designing the module interface.

AF
T

RA
FTNote: The host should not drive any signals to the module until the power-the module until the power-

Figure 4-2: Signal Timing (W_DISABLE_N, and USB Enumeration)Figure 4-2: Signal Timing (W_DISABLE_N, and USB Enumeration)DR
ARA
FT

RA
FTActive

DR
A

DR
A

DR
ARARA
F

RA
F

DR
ARADR
AF

DR
ARARADR
A

DR
A

DR
A

DR
ARARARADRDR
At_pwr_on_seqt_pwr_on_seq

t_USB_activet_USB_activeRARA
t_USB_suspendt_USB_suspend

DR
A

DRDR
A

t_pwr_on_seqt_pwr_on_seqRA
F

RADR
A

DR
A

DR
A

H ighH igh

LowLow DRDRDRt_pwr_on_seqt_pwr_on_seqDRDDRDRDRDRDRDRDR
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USB Enumeration


 

  

   

  



 

Required Shutdown Sequence

 To avoid causing issues with the file system, follow this shutdown sequence.

 

 

 

 

Power Supply Noise


    







SED (Smart Error Detection)


 

 



Table 4-7: USB 2.0 Power-On/Off Timing Parameters (Single Enumeration)

Parameter Typical (s) Maximum (s)

t_pwr_on_seq 8.7 11

t_pwr_off_seq 21.4 25

Table 4-8: USB 3.0 Power-On/Off Timing Parameters (Single Enumeration)

Parameter Typical (s) Maximum (s)

t_pwr_on_seq 8.6 11

t_pwr_off_seq 21.5 25

DR
AF
T

  

    

  



Required Shutdown SequenceRequired Shutdown Sequence

RA
F

DR
ATo avoid causing issues with the fileTo avoid causing issues with the file system, follow this shutdown sequence.







 

Power Supply NoisePower Supply Noise
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Tx Power Control


 





 

 





 



 



  

  



Note: A customization is available to invert the DPR logic. (e.g. DPR low = No SAR backoff)

Note: The host can implement an open collector drive for the DPR pin (if a 1.8 V-compatible drive is 
not available.)

Table 4-9: Dynamic Power Control of SAR Backoff State

DPR SAR backoff state

Higha

a. DPR is pulled high by default.

No SAR backoff

Low Backoff 1

DR
AF
T







  

    



AF
T

AF
TNote: A customization is available to invert the DPR logic. (e.g. DPR low = No SAR backoff)the DPR logic. (e.g. DPR low = No SAR backoff)

DR
A

Note: The host can implement an open collector drivNote: The host can implement an open collector driv

DR
A

not available.)not available.)

Table 4-9: Dynamic Power Control of SAR Backoff StateTable 4-9: Dynamic Power Control of SAR Backoff State

RA
FSAR backoff state

a. DPR is pulled high by default.a. DPR is pulled high by default.RA
F

No SAR backoff

DR
A

DR
AFBackoff 1

DR
ARA
F

RA
F

RA
F

RA
F

DR
AF
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5
5: Software Interface

Support Tools




 

 

 

 

 

Host Interface


 

 



DR
AF
T
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6
6: Mechanical and Environmental Specifica-
tions



 



Table 6-1: Mechanical and Environmental Specificationsa

Mode Details

Ambient temperature

Operational 
Class A -30ºC to +70ºC � 3GPP compliant

Operational 
Class B

-40ºC to +85ºC, with appropriate heatsinking � non-3GPP compliant 
(reduced operating parameters required)

Non-operational
-40ºC to +85ºC, 96 hours
(from MIL-STD 202 Method 108)

Relative humidity Non-operational 85ºC, 85% relative humidity for 48 hours (non-condensing)

Vibration Non-operational
Random vibration, 10 to 2000 Hz, 0.1 g2/Hz to 0.0005 g2/Hz, in each of 
three mutually perpendicular axes. Test duration of 60 minutes for each 
axis, for a total test time of three hours.

Shock Non-operational
Half sine shock, 11 ms, 30 g, 8x each axis.
Half sine shock, 6 ms, 100 g, 3x each axis.

Drop Non-operational 1 m on concrete on each of six faces, two times (module only).

(Electrostatic discharge 
(See Electrostatic 
Discharge (ESD) on 
page 47.)

Operational

The RF port (antenna launch and RF connector) complies with the IEC 
61000-4-2 standard:
 Electrostatic Discharge Immunity: Test: Level3

Contact Discharge: ±6 kV
Air Discharge: ±8 kV

Non-operational
The host connector Interface complies with the following standard only:
 minimum ±500 V Human Body Model (JESD22-A114-B)

Thermal considerations See Thermal Considerations on page 47.

Form factor PCI-Express Mini Card shielded with metal and metalized fabric (F2 
specification)

Dimensions

Length: 51 mm
Width: 30 mm
Thickness: 3.6 mm
Weight: TBD g

a. Specifications and associated standards to be confirmed.

DDDDRDRDR
TFTFT

-40ºC to +85ºC, with appropriate heatsinking � non-3GPP compliant 
(reduced operating parameters required)

AF
T-40ºC to +85ºC, 96 hours

(from MIL-STD 202 Method 108)

AF
T85ºC, 85% relative humidity for 48 hours (non-condensing)

RA
FTRandom vibration, 10 to 2000 Hz, 0.1 g

three mutually perpendicular axes. Test duration of 60 minutes for each 
axis, for a total test time of three hours.

RARA
FHalf sine shock, 11 ms, 30 g, 8x each axis.

Half sine shock, 6 ms, 100 g, 3x each axis.

DR
ANon-operational

DR
AF1 m on concrete on each of si

DRDR
AOperational

DR
AFThe RF port (antenna launch and RF connector) complies with the IEC 

61000-4-2 standard:
 Electrostatic Discharge Immunity: Test: Level3

Contact Discharge: ±6 kV

DR
A

Non-operationalDR
A

The host connector Interface complies with the following standard only:
DRThermal considerations DRDRDR
A
TFTFTAF
T

AF
T

RA
F

RA
F

DR
AF

DR
A

DRDRD
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Electrostatic Discharge (ESD)


  











Thermal Considerations




Figure 6-1: Shield locations requiring heat dissipation (Top view)



  



 



 

 

 

RF

Baseband

DR
AF
T



Figure 6-1: Shield locations requiring heat dissipation (Top view)Figure 6-1: Shield locations requiring heat dissipation (Top view)
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Figure 6-2: Copper Pad Location on Bottom Side of Module



 





 

 

 



 

Note: Adequate dissipation of heat is necessary to ensure that the module functions properly.

Module Integration Testing


 

 

 

  

 AT!PCTEMP

 

DR
AF
T

Figure 6-2: Copper Pad Location on Bottom Side of ModuleFigure 6-2: Copper Pad Location on Bottom Side of Module



















DRDRNote: Adequate dissipation of heat is necessary to Note: Adequate dissipation of heat is necessary to 

Module Integration TestingModule Integration Testing
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Note: Make sure that your system design provides sufficient cooling for the module�proper 
mounting, heat sinks, and active cooling may be required, depending on the integrated application.
The internal module temperature (reported by AT!PCTEMP) must be kept to <90°C when integrated 
to prevent damage to the module�s components. For best performance, keep the internal module 
temperature below 80°C.  



 

DR
AF
T
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7
7: Regulatory Compliance and Industry Certifi-
cations





 

 











 











Table 7-1: Standards Compliance

Technology Standards

LTE  3GPP Release 11a

a. Some auxiliary functions support Release 12 or Release 13.

UMTS  3GPP Release 9

DR
AF
T















FTAF
Tupport Release 12 or Release 13.upport Release 12 or Release 13.

AF
TFTFTFTAF
T

AF
T
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A
A: Antenna Specification











Note: Antennas should be designed before the industrial design is finished to make sure that the 
best antennas can be developed.

Recommended Main/Diversity Antenna 
Specifications

Table A-1: Antenna Requirements a 

Parameter Requirements Comments

Antenna system

(LTE) External multi-band 2x2 
MIMO antenna system (Ant1/
Ant2)b 
(3G) External multi-band antenna 
system with diversity (Ant1/Ant2)c 

If Ant2 includes GNSS, then it must also satisfy 
requirements in Table A-2 on page 53.

Operating bands �
Antenna 1

All supporting Tx and Rx frequency 
bands.

Operating bands �
Antenna 2

All supporting Rx frequency bands, 
plus GNSS frequency bands if 
Antenna 2 is used in shared 
Diversity /MIMO/GNSS mode.

VSWR of Ant1 and Ant2
 < 2:1 (recommended)
 < 3:1 (worst case)

On all bands including band edges

Total radiated efficiency of 
Ant1 and Ant2 > 50% on all bands

 Measured at the RF connector.
 Includes mismatch losses, losses in the 

matching circuit, and antenna losses, 
excluding cable loss.

 Sierra Wireless recommends using 
antenna efficiency as the primary 
parameter for evaluating the antenna 
system.
Peak gain is not a good indication of 
antenna performance when integrated 
with a host device (the antenna does not 
provide omni-directional gain patterns). 
Peak gain can be affected by antenna 
size, location, design type, etc.�the 
antenna gain patterns remain fixed unless 
one or more of these parameters change.

DRDRDRDR
A

DRVSWR of Ant1 and Ant2
< 2:1 (recommended)

 < 3:1 (worst case)DRDR
AAll supporting Rx frequency bands, 

plus GNSS frequency bands if 
Antenna 2 is used in shared 
Diversity /MIMO/GNSS mode.

DRDRDR
AFAll supporting Tx and Rx frequency 

bands.

RA
F

RA
F

RA
FTIf Ant2 includes GNSS, th

requirements in 

RA
FT(LTE) External multi-band 2x2 

MIMO antenna system (Ant1/

(3G) External multi-band antenna 
system with diversity (Ant1/Ant2)c

RA
FTAF
T

AF
T

AF
T

 the industrial design is finished to make sure that the  the industrial design is finished to make sure that the 

FT
Recommended Main/Diversity Antenna Recommended Main/Diversity Antenna 

AF
T

AF
T

AF
T

RA
F

DR
A

DR
A

DR
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Radiation patterns of Ant1 
and Ant2

Nominally Omni-directional 
radiation pattern in azimuth plane.

Envelope correlation 
coefficient between Ant1 
and Ant2

 < 0.5 on Rx bands below 
960 MHz

 < 0.2 on Rx bands above 
1.4 GHz

Mean Effective Gain of 
Ant1 and Ant2 (MEG1, 

MEG2)
 -3 dBi

Ant1 and Ant2 Mean 
Effective Gain Imbalance I 

MEG1 / MEG2 I

< 2 dB for MIMO operation
< 6 dB for diversity operation

Isolation between Ant1 
and Ant2 (S21) > 10 dB

 If antennas can be moved, test all 
positions for both antennas.

 Make sure all other wireless devices 
(Bluetooth or WLAN antennas, etc.) are 
turned OFF to avoid interference.

Power handling  > 1 W on high bands

 Measure power endurance over 4 hours 
(estimated talk time) using a 2 W CW 
signal�set the CW test signal frequency 
to the middle of the PCS Tx band 
(1880 MHz for PCS).

 Visually inspect device to ensure there is 
no damage to the antenna structure and 
matching components.

 VSWR/TIS/TRP measurements taken 
before and after this test must show 
similar results.

a. These worst-case VSWR figures for the transmitter bands may not guarantee RSE levels to be within regulatory limits. The 
device alone meets all regulatory emissions limits when tested into a cabled (conducted) 50 ohm system. With antenna 
designs with up to 2.5:1 VSWR or worse, the radiated emissions could exceed limits. The antenna system may need to be 
tuned in order to meet the RSE limits as the complex match between the module and antenna can cause unwanted levels of 
emissions. Tuning may include antenna pattern changes, phase/delay adjustment, passive component matching. Examples of 
the application test limits would be included in FCC Part 22, Part 24 and Part 27, test case 4.2.2 for WCDMA 
(ETSI EN 301 908-1), where applicable.

b. Ant1�Primary, Ant2�Secondary (Diversity/MIMO/GNSS)
c. Ant1�Primary, Ant2�Secondary (Diversity/GNSS)

Table A-1: Antenna Requirements (Continued)a 

Parameter Requirements Comments

DR
A

a. These worst-case VSWR figures for the transmitter bands may a. These worst-case VSWR figures for the transmitter bands may 
device alone meets all regulatory emissidevice alone meets all regulatory emissions limits when tested into a cabled ons limits when tested into a cabled 
designs with up to 2.5:1 VSWR or worse, the radiated emdesigns with up to 2.5:1 VSWR or worse, the radiated em
tuned in order to meet the RSE limits as the complex matuned in order to meet the RSE limits as the complex ma
emissions. Tuning may include antenna patternemissions. Tuning may include antenna pattern changes, phase/delay adjustm changes, phase/delay adjustm
the application test limits would be included in FCC Part 22, Part 24 and Part 27, test case 4.2.2 for WCDMA the application test limits would be included in FCC Part 22, Part 24 and Part 27, test case 4.2.2 for WCDMA 
(ETSI EN 301 908-1), where applicable.(ETSI EN 301 908-1), where applicable.

b. Ant1�Primary, Ant2�Secondb. Ant1�Primary, Ant2�Secondary (Diversity/MIMO/GNSS)ary (Diversity/MIMO/GNSS)
c. Ant1�Primary, Ant2�Secondary (Diversity/GNSS)c. Ant1�Primary, Ant2�Secondary (Diversity/GNSS)DR

AF
T

> 1 W on high bands

DRR
AF
T

Measure power endurance over 4 hours 
(estimated talk time) using a 2 W CW 
signal�set the CW test signal frequency 
to the middle of the PCS Tx band 
(1880 MHz for PCS).
Visually inspect device to ensure there is 

DRR
AF
T

AF
T If antennas can be moved, test all 

positions for both antennas.
 Make sure all other wireless devices 

(Bluetooth or WLAN antennas, etc.) are 
turned OFF to avoid interference.

AF
TFTFTAF
TFTFTAF
T
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Recommended GNSS Antenna Specifications

Antenna Tests
  

  

 



 



 



 



 





Table A-2: GNSS Antenna Requirements

Parameter Requirements Comments

Frequency range

 Wide-band GNSS:
1560�1606 MHz recommended

 Narrow-band GPS:
1575.42 MHz ±2 MHz minimum

 Narrow-band Galileo:
1575.42 MHz ±2 MHz minimum

 Narrow-band BeiDou:
1561.098 MHz ±2 MHz minimum

 Narrow-band GLONASS:
1601.72 MHz ±4.2 MHz minimum

Field of view (FOV)
 Omni-directional in azimuth
 -45° to +90° in elevation

Polarization
(average Gv/Gh) > 0 dB Vertical linear polarization is 

sufficient.

Free space average gain 
(Gv+Gh) over FOV > -6 dBi (preferably > -3 dBi)

Gv and Gh are measured and 
averaged over -45° to +90° in 
elevation, and ±180° in azimuth.

Gain
 Maximum gain and uniform coverage in 

the high elevation angle and zenith.
 Gain in azimuth plane is not desired.

Average 3D gain > -5 dBi

Isolation between GNSS 
and Ant1 > 10 dB in all uplink bands

Typical VSWR < 2.5:1

Polarization Any other than LHCP (left-hand circular 
polarized) is acceptable.DRAntenna TestsAntenna Tests



    DRPolarization DR
A

Any other than LHCP (left-hand circular 
polarized) is acceptable.DRDR
A

< 2.5:1

DRDRDR
A> 10 dB in all uplink bands

DRDRDR
AF> -5 dBi

RA
FMaximum gain and uniform coverage in 

the high elevation angle and zenith.
Gain in azimuth plane is not desired.AFAFAF

T
elevation, and ±180° in azimuth.

RA
FT> -6 dBi (preferably > -3 dBi)

AF
T

AF
TVertical linear polarization is 

sufficient.

AF
T

AF
T

AF
T

AF
TFTFTAF
TFTAF
T

AF
T

RA
F

RA
F
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A

DR
A

DR
A
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Note: Additional testing, including active performance tests, mechanical, and accelerated life tests 
can be discussed with Sierra Wireless� engineering services. Contact your Sierra Wireless repre-
sentative for assistance.

DR
AF
T
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B
B: Design Checklist







Note: This is NOT an exhaustive list of design considerations. It is expected that you will employ 
good design practices and engineering principles in your integration.

Table B-1: Hardware Integration Design Considerations

Suggestion Section where discussed

Component placement

Protect the SIM socket so the SIM cannot be removed while the host is powered 
up. SIM Implementation on page 24

If an ESD suppressor is not used, allow space on the SIM connector for series 
resistors in layout. (Up to 100  may be used depending on ESD testing 
requirements).

SIM Implementation on page 24

Minimize RF cable losses as these affect performance values listed in product 
specification documents. RF Connections on page 29

Antennas

Match the module/antenna coax connections to 50 �mismatched antenna 
impedance and cable loss negatively affect RF performance. RF Connections on page 29

If installing CDMA and UMTS modules in the same device, consider using separate 
antennas for maximum performance. Antenna and Cabling on page 30

Power

Make sure the power supply can handle the maximum current specified for the 
module type. Power Consumption on page 38

Limit the total impedance of VCC and GND connections to the SIM at the connector 
to less than 1  (including any trace impedance and lumped element 
components�inductors, filters, etc.). All other lines must have a trace impedance 
less than 2 .

SIM Implementation on page 24

Decouple the VCC line close to the SIM socket. The longer the trace length 
(impedance) from socket to module, the greater the capacitance requirement to 
meet compliance tests.

SIM Implementation on page 24

PCB signal routing

USB 2.0/3.0�Route these signals over 90  differential lines on the PCB.

EMI / ESD

Investigate sources of localized interference early in the design cycle. Methods to Mitigate Decreased Rx 
Performance on page 32

Provide ESD protection for the SIM connector at the exposed contact point (in 
particular, the CLK, VCC, IO, and RESET lines). SIM Implementation on page 24

DDRDecouple the VCC line close to the SIM socket. The longer the trace length 
(impedance) from socket to module, the DR

A
Limit the total impedance of VCC and GND connections to the SIM at the connector 

 (including any trace impedance and lumped element 
components�inductors, filters, etc.). All other lines DR

A
Make sure the power supply can handle the maximum current specified for the 

DR
A

DR
AFIf installing CDMA and UMTS modules in the same device, consider using separate 

antennas for maximum performance. RA
F

�mismatched antenna 
impedance and cable loss negatively affect RF performance.

RA
FTAF
T

RA
FTct performance values listed in product 

AF
T

AF
TSIM Implementation on page 24

AF
Tspace on the SIM connector for series 

 may be used depending on ESD testing 

AF
T

AF
TSIM Implementation on page 24

AF
T be removed while the host is powered 

AF
TFTFT

Section where discussed

FTTFTFTFTFTAF
T

AF
T
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FT

RA
F

RA
F
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A

DR
A
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A

DRD
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Keep very low capacitance traces on the USIM_DATA and USIM_CLK signals. SIM Implementation on page 24

To minimize noise leakage, establish a very good ground connection between the 
module and host. Ground Connection on page 31

Route cables away from noise sources (for example, power supplies, LCD 
assemblies, etc.).

Methods to Mitigate Decreased Rx 
Performance on page 32

Shield high RF-emitting components of the host device (for example, main 
processor, parallel bus, etc.).

Methods to Mitigate Decreased Rx 
Performance on page 32

Use discrete filtering on low frequency lines to filter out unwanted high-order 
harmonic energy.

Methods to Mitigate Decreased Rx 
Performance on page 32

Use multi-layer PCBs to form shielding layers around high-speed clock traces. Methods to Mitigate Decreased Rx 
Performance on page 32

Thermal

Test to worst case operating conditions�temperature, voltage, and operation 
mode (transmitter on 100% duty cycle, maximum power).

Thermal Considerations on 
page 47

Use appropriate techniques to reduce module temperatures (for example, airflow, 
heat sinks, heat-relief tape, module placement, etc.).

Thermal Considerations on 
page 47

Host / Modem communication

Make sure the host USB driver supports remote wakeup, resume, and suspend 
operations, and serial port emulation.


 

When no valid data is being sent, do not send SOF tokens from the host (causes 
unnecessary power consumption).


 

Table B-1: Hardware Integration Design Considerations (Continued)

Suggestion Section where discussed

DR
A

DR
AFWhen no valid data is being sent, do not send SOF tokens from the host (causes 

RA
FMake sure the host USB driver supports remote wakeup, resume, and suspend AFAFRA
FTAF
T

RA
FT temperatures (for example, airflow, 

AF
TThermal Considerations on 

page 47

AF
Tage, and operation 

AF
TFT

Use multi-layer PCBs to form shielding layers around high-speed clock traces.

FT
Methods to Mitigate Decreased Rx 
Performance on page 32

FTFTFT
Methods to Mitigate Decreased Rx 
Performance on page 32

FTT
Performance on page 32
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TTFTFTAF
T
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C
C: Packaging



 















Figure C-1: Device Placement in Module Tray





 

Figure C-2: Shipping Package
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E
E: Acronyms
Table E-1: Acronyms and Definitions

Acronym or term Definition

3GPP 3rd Generation Partnership Project

8PSK Octagonal Phase Shift Keying

AGC Automatic Gain Control

A-GPS Assisted GPS

API Application Programming Interface

BeiDou
BeiDou Navigation Satellite System
A Chinese system that uses a series of satellites in geostationary and middle earth orbits to 
provide navigational data.

BER Bit Error Rate�A measure of receive sensitivity

BLER Block Error Rate

bluetooth Wireless protocol for data exchange over short distances

CQI Channel Quality Indication

COM Communication port

CS Circuit-switched

CSG Closed Subscriber Group

CW Continuous waveform

dB

Decibel = 10 x log10 (P1/P2)
P1 is calculated power; P2 is reference power

Decibel = 20 x log10 (V1/V2)
V1 is calculated voltage, V2 is reference voltage

dBm
A logarithmic (base 10) measure of relative power (dB for decibels); relative to milliwatts (m). A 
dBm value will be 30 units (1000 times) larger (less negative) than a dBW value, because of the 
difference in scale (milliwatts vs. watts).

DC-HSPA+ Dual Carrier HSPA+

DCS Digital Cellular System
A cellular communication infrastructure that uses the 1.8 GHz radio spectrum.

DL Downlink (network to mobile)

DRX Discontinuous Reception

DSM Distributed Shared Memory

DUT Device Under Test

eICIC Enhanced Inter-Cell Interference Coordination

DDigital Cellular SystemDRDual Carrier HSPA+DRA logarithmic (base 10) measure of relative power (dB for decibels); relative to milliwatts (m). A 
dBm value will be 30 units (1000 times) larger (lDRdifference in scale (milliwatts vs. watts).DRDR
A

Decibel = 10 x log10 (P1/P2)
P1 is calculated power; P2 is reference power

Decibel = 20 x log10 (V1/V2)
V1 is calculated voltage, V2 is reference voltageDRDRDR
AContinuous waveform

DR
AFClosed Subscriber GroupRA
F

RA
F

RA
FT

RA
FTWireless protocol for data exchange over short distances

AF
T

AF
TBit Error Rate�A measure of receive sensitivity

AF
TA Chinese system that uses a series of satellites in geostationary and middle earth orbits to 

FTFTTTFTFTAF
T

AF
T

AF
T
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FT

RA
F

RA
F

RA
F
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A
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A

DRDRD
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EIRP Effective (or Equivalent) Isotropic Radiated Power

EMC Electromagnetic Compatibility

EMI Electromagnetic Interference

ERP Effective Radiated Power

ESD Electrostatic Discharge

FCC

Federal Communications Commission
The U.S. federal agency that is responsible for interstate and foreign communications. The FCC 
regulates commercial and private radio spectrum management, sets rates for communications 
services, determines standards for equipment, and controls broadcast licensing. Consult 
www.fcc.gov.

FDD Frequency Division Duplexing

FDMA Frequency Division Multiple Access

feICIC Further Enhanced Inter-Cell Interference Coordination

FER Frame Error Rate�A measure of receive sensitivity.

firmware
Software stored in ROM or EEPROM; essential programs that remain even when the system is 
turned off. Firmware is easier to change than hardware but more permanent than software stored 
on disk.

FOTA Firmware Over The Air�Technology used to download firmware upgrades directly from the 
service provider, over the air.

FOV Field Of View

FSN Factory Serial Number�A unique serial number assigned to the mini card during manufacturing.

Galileo A European system that uses a series of satellites in middle earth orbit to provide navigational 
data.

GCF Global Certification Forum

GLONASS Global Navigation Satellite System�A Russian system that uses a series of 24 satellites in 
middle circular orbit to provide navigational data.

GMSK Gaussian Minimum Shift Keying modulation

GNSS Global Navigation Satellite Systems (GPS, GLONASS, BeiDou, and Galileo)

GPS
Global Positioning System
An American system that uses a series of 24 satellites in middle circular orbit to provide 
navigational data.

Host The device into which an embedded module is integrated

HSDPA High Speed Downlink Packet Access

HSPA+ Enhanced HSPA, as defined in 3GPP Release 7 and beyond

HSUPA High Speed Uplink Packet Access

Table E-1: Acronyms and Definitions (Continued)

Acronym or term Definition

DGlobal Navigation Satellite Systems (GPS, GLONASS, BeiDou, and Galileo)DRDRGaussian Minimum Shift Keying modulationDRDRDRGlobal Navigation Sa
middle circular orbit to provide navigational data.DRDRGlobal Certification ForumDRDRDR
A

A European system that uses a seri
data.

DRDRDR
A

Factory Serial Number�A unique serial number assigned to the mini card during manufacturing.

DR
AField Of View

DR
AFFirmware Over The Air�Technology used to 

service provider, over the air.

RA
FT ROM or EEPROM; essential programs that remain even when the system is 

turned off. Firmware is easier to change than hardware but more permanent

RA
FTFrame Error Rate�A measure of receive sensitivity.

AF
TFurther Enhanced Inter-Cell Interference Coordination

AF
T

AF
TFT

interstate and foreign communications. The FCC 
 management, sets rates for communications 

 for equipment, and controls broadcast licensing. Consult TTFTAF
T

AF
T
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T

RA
FT

RA
F

DR
A

DR
A

DR
A

DRDRDRD



Acronyms

Rev 1  May.20 61 41113761

Hz Hertz = 1 cycle/second

IC Industry Canada

IF Intermediate Frequency

IMEI International Mobile Equipment Identity

IMS IP Multimedia Subsystem�Architectural framework for delivering IP multimedia services.

inrush current Peak current drawn when a device is connected or powered on

inter-RAT Radio Access Technology

IOT Interoperability Testing

IS Interim Standard.
After receiving industry consensus, the TIA forwards the standard to ANSI for approval.

ISIM IMS Subscriber Identity Module (Also referred to as a SIM card)

LED Light Emitting Diode.
A semiconductor diode that emits visible or infrared light.

LHCP Left-Hand Circular Polarized

LNA Low Noise Amplifier

LPM Low Power Mode

LPT Line Print Terminal

LTE Long Term Evolution�a high-performance air interface for cellular mobile communication 
systems.

MCS Modulation and Coding Scheme

MHz Megahertz = 10e6 Hz

MIMO Multiple Input Multiple Output�wireless antenna technology that uses multiple antennas at both 
transmitter and receiver side. This improves performance.

NAS / AS Network Access Server

NC No Connect

NIC Network Interface Card

NLIC Non-Linear Interference Cancellation

NMEA National Marine Electronics Association

OEM Original Equipment Manufacturer�a company that manufactures a product and sells it to a 
reseller.

OFDMA Orthogonal Frequency Division Multiple Access

OMA DM Open Mobile Alliance Device Management�A device management protocol.

Table E-1: Acronyms and Definitions (Continued)

Acronym or term Definition

DNo ConnectDRDRNetwork Access ServerDRDRDRMultiple Input Multiple Output�wireless antenna te
transmitter and receiver side. This improves performance.DRDRDR
A

Megahertz = 10e6 HzDRDRDR
A

Modulation and Coding Scheme

DRDR
ALong Term Evolution�a high-performance air in

DR
AFLine Print Terminal

DR
AFLow Power Mode

T
ing IP multimedia services.

FT
Peak current drawn when a device is connected or powered on

FTFTAF
Tforwards the standard to ANSI for approval.

AF
TIMS Subscriber Identity Module (Also referred to as a SIM card)

RA
FTA semiconductor diode that emits visible or infrared light.

RA
FT
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FTFTFTFTAF
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OTA �Over the air� (or radiated through the antenna)

PA Power Amplifier

packet A short, fixed-length block of data, including a header, that is transmitted as a unit in a 
communications network.

PCB Printed Circuit Board

PCC Primary Component Carrier

PCS Personal Communication System
A cellular communication infrastructure that uses the 1.9 GHz radio spectrum.

PDN Packet Data Network

PMI Pre-coding Matrix Index

PSS Primary synchronisation signal

PST Product Support Tools

PTCRB PCS Type Certification Review Board

QAM
Quadrature Amplitude Modulation.
This form of modulation uses amplitude, frequency, and phase to transfer data on the carrier 
wave.

QMI Qualcomm MSM/Modem Interface

QOS Quality of Service

QPSK Quadrature Phase-Shift Keying

QPST Qualcomm Product Support Tools

RAT Radio Access Technology

RF Radio Frequency

RI Ring Indicator

roaming A cellular subscriber is in an area where service is obtained from a cellular service provider that 
is not the subscriber�s provider.

RSE Radiated Spurious Emissions

RSSI Received Signal Strength Indication

SCC Secondary Component Carrier

SDK Software Development Kit

SED Smart Error Detection

Sensitivity 
(Audio) Measure of lowest power signal that the receiver can measure.

Table E-1: Acronyms and Definitions (Continued)

Acronym or term Definition

DRadiated Spurious EmissionsDRDRA cellular subscriber is in an area where service is
is not the subscriber�s provider.DRDRRing IndicatorDRDRDRRadio FrequencyDRDRDR
A

Radio Access Technology

DRDRDR
A

Qualcomm Product Support Tools

DR
AQuadrature Phase-Shift Keying

DR
AFQuality of Service

DR
AFQualcomm MSM/Modem Interface

RA
FTQuadrature Amplitude Modulation.

This form of modulation uses amplitude, frequency, and phase to transfer data on the carrier 

RA
FTPCS Type Certification Review Board

AF
T

AF
T
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that uses the 1.9 GHz radio spectrum.TTFTFTAF
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Sensitivity (RF) Measure of lowest power signal at the receiver input that can provide a prescribed BER/BLER/
SNR value at the receiver output.

SG An LTE signaling interface for SMS (�SMS over SGs�)

SIB System Information Block

SIM Subscriber Identity Module. Also referred to as USIM or UICC.

SIMO
Single Input Multiple Output�smart antenna technology that uses a single antenna at the 
transmitter side and multiple antennas at the receiver side. This improves performance and 
security.

SISO Single Input Single Output�antenna technology that uses a single antenna at both the 
transmitter side and the receiver side.

SKU
Stock Keeping Unit�identifies an inventory item: a unique code, consisting of numbers or letters 
and numbers, assigned to a product by a retailer for purposes of identification and inventory 
control.

SMS
Short Message Service.
A feature that allows users of a wireless device on a wireless network to receive or transmit short 
electronic alphanumeric messages (up to 160 characters, depending on the service provider).

S/N Signal-to-noise (ratio)

SNR Signal-to-Noise Ratio

SOF Start of Frame�A USB function.

SSS Secondary synchronisation signal.

SUPL Secure User Plane Location

TDD Time Division Duplexing

TIA/EIA
Telecommunications Industry Association / Electronics Industry Association.
A standards setting trade organization, whose members provide communications and 
information technology products, systems, distribution services and professional services in the 
United States and around the world. Consult www.tiaonline.org.

TIS Total Isotropic Sensitivity

TRP Total Radiated Power

UDK Universal Development Kit (for PCI Express Mini Cards)

UE User Equipment

UICC Universal Integrated Circuit Card (Also referred to as a SIM card.)

UL Uplink (mobile to network)

UMTS Universal Mobile Telecommunications System

USB Universal Serial Bus

USIM Universal Subscriber Identity Module (UMTS)

Table E-1: Acronyms and Definitions (Continued)

Acronym or term Definition

DUniversal Development Kit (fDRDRTotal Radiated PowerDRDRTotal Isotropic SensitivityDRDRDR
A

Telecommunications Industry Association / Electronics Industry Association.
A standards setting trade organization, w
information technology products, syst
United States and around the world. Consult DRDRDR
A

Time Division Duplexing

DR
ASecure User Plane Location

DR
AFSecondary synchronisation signal.RA
F

Start of Frame�A USB function.

RA
F

RA
FT

RA
FTA feature that allows users of a wireless device on a wireless network to receive or transmit short 

electronic alphanumeric messages (up to 160 characters, depending on the service provider).

AF
TStock Keeping Unit�identifies an inventory item: a unique code, consisting of numbers or letters 

and numbers, assigned to a product by a retailer for purposes of identification and inventory FT
 that uses a single antenna at both the 

FT
Single Input Multiple Output�smart antenna technology that uses a single antenna at the 

ceiver side. This improves performance and 
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VCC Supply voltage

VSWR Voltage Standing Wave Ratio

WAN Wide Area Network

WCDMA Wideband Code Division Multiple Access (also referred to as UMTS)

WLAN Wireless Local Area Network

ZIF Zero Intermediate Frequency

ZUC ZUC stream cypher

Table E-1: Acronyms and Definitions (Continued)

Acronym or term Definition
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