Product Technical Specification/

Customer Design Guidelines

AirPrime Q26Elite Module

R
WI_DEV_Q26EL_PTS_001
SIERRA
August 17, 2010

WIRELESS



Product Technical Specification/
Customer Design Guidelines

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 modem are used
in a normal manner with a well-constructed network, the Sierra Wireless modem 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 modem, or for failure of the Sierra Wireless modem to transmit or
receive such data.

Safety and Hazards

Do not operate the Sierra Wireless modem 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 modem
MUST BE POWERED OFF. The Sierra Wireless modem can transmit signals that could interfere with
this equipment. Do not operate the Sierra Wireless modem in any aircraft, whether the aircraft is on
the ground or in flight. In aircraft, the Sierra Wireless modem MUST BE POWERED OFF. When
operating, the Sierra Wireless modem 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 modems may be used at this time.

The driver or operator of any vehicle should not operate the Sierra Wireless modem 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.

Limitations of Liability

This manual is provided “as is”. Sierra Wireless makes no warranties of any kind, either expressed or
implied, including any implied warranties of merchantability, fithess for a particular purpose, or
noninfringement. The recipient of the manual shall endorse all risks arising from its use.

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.

WI_DEV_Q26EL_PTS_001 Rev 006 August 17, 2010



Product Technical Specification/
Customer Design Guidelines

Patents

This product includes technology licensed from QUALCOMM® 3G.

Manufactured or sold by Sierra Wireless Inc. or its Licensees under one or more patents licensed
from InterDigital Group.

Copyright

© 2010 Sierra Wireless. All rights reserved.

Trademarks

AirCard® and Watcher® are registered trademarks of Sierra Wireless. Sierra Wireless™, AirPrime™,
AirLink™, AirVantage™ and the Sierra Wireless logo are trademarks of Sierra Wireless.

@ =
WaVEeCOM”’, @ ° insiM®, WAVECOM®, WISMO®, Wireless Microprocessor®,
Wireless CPU®, Open AT® are filed or registered trademarks of Sierra Wireless S.A. in France and/or
in other countries.

Windows® and Windows Vista® are registered trademarks of Microsoft Corporation.

Macintosh and Mac OS 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 the respective owners.

Contact Information

Phone: 1-604-232-1488
Sales Desk: | Hours: 8:00 AM to 5:00 PM Pacific Time
E-mail: sales@sierrawireless.com

Sierra Wireless

13811 Wireless Way
Richmond, BC

Canada V6V 3A4

Post:

Fax: | 1-604-231-1109

Web: | www.sierrawireless.com

Consult our website for up-to-date product descriptions, documentation, application notes, firmware
upgrades, troubleshooting tips, and press releases: www.sierrawireless.com
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into a viable product or application.

1. Overview

This document presents the details regarding the product technical specifications, design, and
features of the AirPrime Q26Elite Intelligent Embedded Module and all derivatives, enabling the
customer to understand the functions, capabilities and interfaces of the module and how to integrate it

This document applies to the AirPrime Q26Elite and all software variations available for this product.

1.1.

References

1.1.1. Reference Documents

Ref Doc No Name

[1] WI_DEV_Q26EL_UGD_001 éir:zéii:(?cztiQOZfElite Software Users Guide and AT Commands Interface
[2] WM_PRJ_Q2686_PTS_004 Q26 Series Process Customer Guidelines
[3] WM_BBD_Q26 _UGD_001 Q26 Series Development Kit User Guide
[4] WI_PGM_Q24x8 PTS 001 Q24X8 CDMA RoHs Product Technical Specification
1.1.2. Abbreviations

Abbreviation Definition

ADC Analog to Digital Converter

A/ID Analog to Digital conversion

AF Audio-Frequency

AGC Automatic Gain Control

AT ATtention (prefix for modem commands)

AUX AUXiliary

CAN Controller Area Network

CBS Cell Broadcast Service

CDMA Code Division Multiple Access

CEP Circular Error Probable

CLK ClocK

CMOS Complementary Metal Oxide Semiconductor

CODEC COder DECoder

CPU Central Processing Unit

CS Coding Scheme

CsD Circuit Switched Data

CTS Clear To Send

DAC Digital to Analog Converter

DAI Digital Audio Interface

WI_DEV_Q26EL_PTS_001

Rev 006 August 17, 2010
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Abbreviation Definition
dB Decibel
DC Direct Current
DCD Data Carrier Detect
DCE Data Communication Equipment
DR Dynamic Range
DSR Data Set Ready
DTE Data Terminal Equipment
DTR Data Terminal Ready
EMC ElectroMagnetic Compatibility
EMI ElectroMagnetic Interference
EMS Enhanced Message Service
EN Enable
ESD ElectroStatic Discharges
ETSI European Telecommunications Standards Institute
FIFO First In First Out
GND GrouND
GPI General Purpose Input
GPIO General Purpose Input Output
GPO General Purpose Output
GPRS General Packet Radio Service
GPS Global Positioning System
GPSI General Purpose Serial Interface
GSM Global System for Mobile communications
Hi Z High impedance (2)
IC Integrated Circuit
IF Intermediate Frequency
IMEI International Mobile Equipment Identification
I/0 Input / Output
LCD Liquid Crystal Display
LED Light Emitting Diode
LNA Low Noise Amplifier
LSB Less Significant Bit
MAX MAXimum
MIC MICrophone
MIN MINimum
MMS Multimedia Message Service
MO Mobile Originated
MS Mobile Station
MT Mobile Terminated
NF Noise Factor
NMEA National Marine Electronics Association
NOM NOMinal
PA Power Amplifier

WI_DEV_Q26EL_PTS 001 Rev 006 August 17, 2010 12
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Abbreviation Definition
Pa Pascal (for speaker sound pressure measurements)
PC Personal Computer
PCB Printed Circuit Board
PCL Power Control Level
PCM Pulse Code Modulation
PWM Pulse Width Modulation
RAM Random Access Memory
RF Radio Frequency
RFI Radio Frequency Interference
RHCP Right Hand Circular Polarization
RI Ring Indicator
RMS Root Mean Square
RST ReSeT
RTC Real Time Clock
RTS Request To Send
RX Receive
SCL Serial CLock
SDA Serial Data
SIM Subscriber Identification Module
SMD Surface Mounted Device/Design
SMS Short Message Service
SPI Serial Peripheral Interface
SPL Sound Pressure Level
SPK SpeaKer
SRAM Static RAM
TBC To Be Confirmed
TDMA Time Division Multiple Access
TP Test Point
TTL Transistor to Transistor Logic
TU Typical Urban fading profile
TUHigh Typical Urban, High speed fading profile
X Transmit
TYP TYPical
UART Universal Asynchronous Receiver-Transmitter
uBXx U-blox proprietary protocol (NE DOIT PAS APPARAITRE)
USB Universal Serial Bus
VSWR Voltage Standing Wave Ratio
WAP Wireless Application Protocol
WI_DEV_Q26EL_PTS_001 Rev 006 August 17, 2010 13



2. CDMA Introduction

Code Division Multiple Access (CDMA), a cellular technology also known as IS-95, competes with
GSM technology for dominance in the cellular world. There are now different variations, but the
original CDMA is now known as cdmaOne. Developed originally by Qualcomm and enhanced by
others, CDMA is characterized by high capacity and small cell radius, employing spread-spectrum
technology and a special coding scheme. The Telecommunications Industry Association (TIA)
adopted CDMA, in 1993.

In 1999 a new third generation (3G) standard was accepted, of which CDMA2000 is one of three
operating modes (WCDMA and TD-SCDMA are the other two).

The module provides peak data rates of up to 153 kbps, without sacrificing voice capacity for data
capabilities. It allows for extended battery life in the product, and twice the system capacity for the
Carrier over earlier products. The module detailed in this document is based on this CDMA
2000/MXRTT technology.

WI_DEV_Q26EL_PTS_001 Rev 006 August 17, 2010
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3. Product Description

Designed for fast and easy integration, the AirPrime Q26Elite Intelligent Embedded Module is a Dual
Band (800/1900 MHz) product. The module provides end application devices with wireless
connectivity, high-speed data transfer, and advanced features such as gpsOne, TCP/IP, and voice.
The AirPrime Q26 Series is designed to target the vertical applications market space such as
automotive applications, Telematics, Machine-to-Machine Interfaces and Mobile Professional
Applications. This module is also designed for integration in Dual Processor applications.

3.1. Product Features

3.1.1. Wireless Interface

e CDMA2000 1XRTT (I1S-2000) - (Dual Band)

e Bandclass 0 (TX: 824 ~ 849 MHz/ RX: 869 ~ 894 MHz)

e Bandclass 1 (TX: 1850 ~ 1910 MHz/ RX: 1930 ~ 1990 MHz)
e Data rates up to 153 kbps forward and reverse

e GPS L1 support

3.1.2. Hardware

e Operating Voltage: 3.8V to 4.2V (4.0V nominal)
e Output Power: 0.25WW CDMA
e Audio Interfaces
= Two Differential Analog audio paths
= PCM
e USB 2.0 Full Speed (Peripheral-only)
e Two UARTSs (Only one UART if RUIM is supported)
e Two ADC Channels
e 20 GPIOs
= Four-1.8VI/Os
= 16-2.6VI/Os
e Battery Charging
e Network Status LED sink
e HW Features not currently supported by Software
= Keypad (5x5 matrix)
= |2C Interface
= Vibration Motor
= RTC

3.1.3. Software

e CDMA2000 Release A
e 1S-637: Short Message Service (Mobile Originated and Mobile Terminated)

WI_DEV_Q26EL_PTS_001 Rev 006 August 17, 2010
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Async data service

Circuit-switched data

Packet Data (Mobile IP, Simple IP)
EIA-683A: OTASP, OTAPA

gpsOne position location capabilities
RUIM (for Asia Pacific countries)
TCP/IP

3GPP 27.010 Multiplexing

Carrier Support Software

Provisioning for Carrier Requirements

3.1.4. Mechanical

Dimensions: 40 x 32.2 x 6.63 (mounting height)

Weight: 11 grams

100 pin System Connector

Coaxial RF Connector (Coax Cable to application not included)
RF Shielding

3.1.5. Environmental

3.2.

Operating Temperature: -40°C to +85°C Maximum Rating
Storage Temperature: -40°C to +85°C

RoHs Compliance

Lead Free Compliance

Part Number

WM21662 PRODUCT WCPU < WMQuik > Q26 Series, 1xRTT QSC

WI_DEV_Q26EL_PTS_001 Rev 006
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3.3. Functional Architecture

Flash/RAM Memory Interface
RF
12C Connector
PCM
GPIO
| -
o
0 RUIM Controller
o
C Keyboard
C Controller
S
UARTs =
B -
E Audio Interf 2
_g udio Interface m
> EEEE g -
RF Interface
)] c
Voltage ..C_—D;
Regulators O
Power Input c
Charge Input Control ARMS CPU LL
LL
32KHz Clock o
Clock Buffers

Figure 1. Functional architecture
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3.4. Absolute Maximum Ratings

The table below defines the Absolute Maximum Ratings for the AirPrime Q26Elite module.

Table 1: Absolute Maximum Ratings

Symbol Parameter Min Max Units
To Operating Temperature -40 +85 °C

Ts Storage Temperature -40 +85 °C
VBATT Power Supply input -0.5 4.2 \%
VUSB VPAD_USB -0.5 7.0 \Y
CHG_IN Charger Input -0.5 18 \Y,
VI/O Voltage on any non power supply pin -0.3 VXX + 0.3 \%
VESD-ANT Voltage Air Discharge to Antenna 15 kv
VESD-INT Voltage Contact Discharge to Surface 6 kv
VESD-I/O Voltage Contact Discharge to I/0O Connector 2 kv

3.5. Recommended Operating Conditions

The table below defines the Recommended Operating Conditions for the AirPrime Q26Elite module.

Table 2: Recommended Operating Conditions

Symbol Parameter Min Typ Max Units
o Operating Temperature (Class A)1 -30 +70 °C
Operating Temperature (Class B)** -40 +85 °C
Ts Storage Temperature -40 +85 °C
VBATT Power Supply input 3.8 4.0 4.2 \%
VUSB VPAD_USB 4.4 5.0 5.6 V
CHG_IN Charger Input 4.5 4.7 4.9 \Y
VI/O Voltage on any non power supply pin 0 VXX +0.2 \%
VCOIN Coin cell voltage (backup) 15 3.0 3.25 \%

! Fully functional and meets radio performance criteria as defined by 3GPP2 C.S0011-A over the
specified temperature range.

2 Fully functional with degraded radio performance.

3 A heat sink is recommended for use above +75°C.
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4. Hardware Interfaces

4.1. Power and Ground

4.1.1. Power Supply

The VBATT power supply input provides power to the entire AirPrime Q26Elite module. The system
connector pins are identified in the table below.

Table 3: Power Supply Input Pins

Pin Number Signal Name Voltage 1/0* Description
1 VBATT VBATT | Power Supply
2 VBATT VBATT I Power Supply
3 VBATT VBATT I Power Supply
4 VBATT VBATT I Power Supply

The input power supply voltage requirements can be found in the table below.

Table 4: Power Supply Voltage Specification

Supply Vmin Vnom Vmax Units

VBATT 3.8 4.0 4.2 \%

4.1.2. Ground

There are no Ground (GND) pins defined in the system connector. The application must ensure that
the four mounting tabs of the AirPrime Q26Elite are soldered to GND and this is common to the GND
of the Power Supply.

4.1.3. Current Consumption

The input power supply current requirements can be found in the table below.

Table 5: Power Supply Current Specification

Parameter Typical Max Units

Maximum TX Output - 700 mA
On Call

+0dBm TX Output 157 - mA

Registered 45 - mA
Idle -

Searching 100 - mA
Sleep Mode Average current, SCI=2 - 5 mA
Off Mode Current - 10 A
Note: The Power Supply Current Specification assumes no loads on the GPIOs.
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Tip: When designing a host power supply, it is recommended that it be designed to source 2x the
Maximum TX Output Power current in Power Supply Current Specification.

4.1.3.1. Sleep mode

The AirPrime Q26Elite supports a low power mode in which the device is registered on the CDMA
network and sleeps in between wake intervals where it listens for pages. The period of the wake
interval is defined by the Slot Cycle Index.

=
g
— |
[}
—Aee A
RXOf On Of On Oft On Ot
A J
~
Deep Sleep

Figure 2. Power mode diagram

The Slot Cycle Index is the lower of the values stored in the AirPrime Q26Elite or the value being
broadcast by the wireless network that the AirPrime Q26Elite is registered on.

While in Deep Sleep mode the functions of the AirPrime Q26Elite are limited as defined the following
table.

Table 6: Deep Sleep function availability

Function Availability Conditions

Paging Required

GPS Not Available GPS is powered down
USB Not Available USB_VBUS is not applied
UART Not Available

Digital 10 Not Available Digital 10 pins are high-Z

Events that will cause the AirPrime Q26Elite to wake-up from Deep Sleep mode include:

e Incoming call

e USB_VBUS is applied to the AirPrime Q26Elite

e Interrupt on GP1040

e DTRis asserted, if AT+W32K=1,1 is used to enter sleep mode

4.1.4. Logic Reference Voltages

Logic Reference Voltage outputs are provided to ensure that incoming signals are within the limits of
the AirPrime Q26Elite.
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Table 7: Logic Reference Voltages

Pin Number Signal Name Voltage 1/0* Description

5 VCC_1Vv8 VCC_1Vv8 ] 1.8V Supply Output
10 VCC_2V6 VCC_2V6 ] 2.6V Supply Output

These signals should be used to gate communication with the AirPrime Q26Elite from an external

application. They are low when the AirPrime Q26Elite is in the OFF state.

Table 8: VCC_Out Pin Specifications

VCC_1V8 VCC_2V6
Voltage (V) 1.8 Vdc 2.6 Vdc
Tolerance +/- 3% +/- 3%
Max Current (1) 15 mA 15 mA

4.1.5.

VCOIN

Used as an analog input from the 3 V coin cell for SMPL, RTC, and 32 kHz crystal oscillator backup; a
capacitor (rather than a coin cell) can be used if only SMPL is supported. Used as an analog output

for coin cell or capacitor charging. This interface cannot be used as an auxiliary power source for the
AirPrime Q26Elite in normal operation.

Table 9: VCOIN Pin

Pin Number Signal Name Voltage 1/0* Description

7 VCOIN VCOIN /0 Bac_kup battery for SMPL, RTC and 32kHz
oscillator.

VBATT is the source for the charge current for VCOIN.

4.1.5.1.

Component selection information

If only the SMPL feature is required a 6.8 uF capacitor to GND must be placed on the VCOIN pin in

the application.

If the RTC function is required and VBATT will be removed then a coin cell connected to VCOIN is
required in the application. Coin cell charging is provided by the AirPrime Q26Elite. Lithium
manganese dioxide rechargeable coin cells are supported. The coin cell charger is implemented
using an internal voltage regulator and series resistor, both programmable as defined in the table

below.

Table 10: VCOIN Charger settings

Value(s) Units
Voltage 3.0,3.1, 3.2 V
Resistance 800, 1200, 1700, or 2100 Ohms
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4.1.6.

Charging

Hardware Interfaces

The CHG_IN power supply input provides power to the built-in charging circuitry. The system
connector pins are identified in the table below.

Table 11: Charging Supply Input Pins

Pin Number Signal Name Voltage 1/0* Description
CHG_IN CHG_IN I Charge Supply
CHG_IN CHG_IN I Charge Supply

The input charging supply voltage requirements can be found in the table below.

Table 12: Charging Supply Voltage Specification
Supply Vmin Vnom Vmax Units
CHG_IN 4.5 4.7 4.9 \%

The input charging supply current requirements can be found in the table below.

Table 13: Charging Supply Current Specification
Supply Imax Units
CHG_IN 1000 mA

The built-in charging algorithm in AirPrime Q26Elite supports charging of Li-ion batteries. It utilizes up
to four types of charging; trickle, constant current, constant voltage, and pulse charging. Trickle
charging is only used on a severely depleted battery. This mode provides a user settable constant
current (0 to 80 mA in 10mA steps) and is replaced by constant current charging when the Li-ion
battery reaches a user settable threshold. The constant current charging (or fast charging) is used
until the battery reaches its target value, after which it is topped of using either constant voltage or
pulse charging until it is considered fully charged.

The battery temperature must be monitored. A battery thermistor must be implemented by the
application on ADCO0. The thermistor map must be generated by the application and stored in
AirPrime Q26Elite using the AT+WBTM command.

4.2.

4.2.1.

ON/OFF Signal

Control and Status

The ON/OFF signal provides external control to initiate a power-up and/or power-down.

Table 14:  ON/OFF Pin
Pin Number Signal Name Voltage 1/0* Description
19 ON/~OFF VBATT I ON / ~OFF Control

Figure 3 illustrates the normal Power-ON sequence for the AirPrime Q26Elite.
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! Wireless® CPU outputs unsolicited |
1 message “+WIND: 4” or “OK” |
I . . I
| response is received to command AT |

VBATT
‘*Tpo"‘
ON/OFF |
< Toh _>‘
RESET_N
T > \
State of the Wireless CPU® | wireless cPU® | wireless cPU® i‘é":;‘;'g;f};fg“i
Wireless CPU® is OFF is in RESET is ON AT Cormards

Figure 3. Power-ON Sequence

Table 15: Power-ON Sequence Symbol Definitions

Symbol Parameter Min Typ Max
Time between when VBATT is stable and ON/OFF signal is

Tpo Os -
asserted

Toh Duration ON/OFF asserted 4s 0

Trst Duration of Power-ON Reset 50 ms

The ON/OFF signal can be used as logic level input or as a pulsed input. The AirPrime Q26Elite
begins to power-up when the rising edge of the ON/OFF signal. This signal may be left in the high
state, used as a logic level input. The preferred method is to transition this signal low after T, time,
pulsed input. This will ensure that it is possible to power-down the unit with either another pulse or an
AT command.

The ON/OFF input circuit is shown below in Figure 4. The host should be designed to allow for
proper drive strength into the module.

KPD_PWR_N

ON/OFF

Figure 4. ON/OFF Input Circuit
The table below defines the voltage level characteristics of the ON/OFF signal.

Table 16:  ON/OFF Pin Levels

Min Max Units
High Level 3.0 VBATT \%
Low Level 0.8 \Y
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4.2.2.

RESET N Signal

Hardware Interfaces

The RESET_N signal is an input signal. This signal is pulled up inside the AirPrime Q26Elite and can
be pulled low externally to generate a reset of the AirPrime Q26Elite. It is possible to use this signal
to reset the AirPrime Q26Elite but this should be used only when absolutely necessary.

Caution: Use of this signal to RESET the AirPrime Q26Elite could result in memory corruption if used
inappropriately. This signal should only be used if the module has become unresponsive and it is not
possible to perform a power cycle.

Table 17: RESET pin
Pin Number Signal Name Voltage 1/0* Description
18 RESET_N VCC_2V6 Reset status

An external open drain transistor is recommended in the application to pull the RESET_N low

Table 18: External Open Drain Transistor Recommendations

Min Max
Current application must be able to sink 10mA
Voltage level to generate a Reset 200 mV

4.3.

Digital Interfaces

The module Digital Interfaces consists of 6 sub-sections. The sub-sections are UARTSs, 12C, PCM,
GPIO, Keypad, and Activity Indicators. Each sub-section will be described in detail below. Refer to
the System Connector Pin-out section for details on the connector pin-out and pin type (drive

strength, pull up or pull down, etc). Recommendations for the design of interface circuitry are also
provided.

4.3.1.

Input /Output DC Characteristics

The tables below define the /O characteristics for the digital 1/0 signals.

Table 19: Digital I/O characteristics

Parameter Comments Min Max Unit

VIH High-level Input Voltage CMOS/Schmitt 0.65 x-VCC_x.x | VCC_x.x+ 0.3 \%

VIL Low-level Input Voltage CMOS/Schmitt -0.3 0.35 x-VCC_x.x \%

IIH Input High Leakage Current No Pull-Downs 1 MA

Input Low

I Leakage Current No Pull-Ups -1 WA

VOH | High-level Output Voltage CMOS, atpin rated drive | /o 045 | vee_xx v
strength

VOL | Low-level Output Voltage CMOS, at pin rated drive 0 0.45 \Y
strength

CIN | Input Capacitance 7 pF
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4.3.2. UARTs

The AirPrime Q26Elite provides up to two Universal Asynchronous Receiver Transmitters (UARTS)
that communicates with serial data conforming to the RS-232 interface protocol. Each UART requires
an external signal level shifter to comply with the RS232 electrical specification. Each UART is
dedicated to its specific function. UART1 is for serial communication with the host. UART2 is used for
communication with a PC running the Qualcomm Diagnostic Monitor or for communication with an
RUIM or SIM card. UART2 and R-UIM are mutually exclusive.

Refer to the following sections for details.

Note: To eliminate the possibility of latch-up, in general all inputs and outputs to the module must be tri-
stated or driven LOW by the host when the module is turning OFF. This is particularly true of the
serial interface pins, which connect directly to the module processor with no buffering.

Note: All signals on the System Connector are 1.8V or 2.6V logic unless stated otherwise.

4.3.2.1. UART1

The AirPrime Q26Elite UART1 is the main command and control interface. It is the interface where
AT commands are sent, unsolicited messages are received and data is transferred.

HW Flow Control is enabled by default. This is the recommended configuration and requires RTS1
and CTS1 to be connected between the AirPrime Q26Elite and the external UART or RS-232
transceiver. If RTS1 and CTS1 are not connected externally a pull-down resistor on RTS1 is required
if HW Flow Control has not been disabled in the AirPrime Q26Elite. Consult the AirPrime Q26Elite AT
Command Manual for the syntax of the command AT+IFC if, disabling HW Flow Control is desired.

UART1 Pins defines the UART1 pins available at the system connector. The characteristics such as
buffer size, reference voltage and maximum baud-rate supported are listed in UART1 Specifications.

Table 20: UARTL1 Pins

Pin Number hgmal Voltage 1/0* Description

Name
69 RI1 VCC_2V6 (0] Main RS232 Ring Indicator
70 DCD1 VCC_2V6 (0] Main RS232 Data Carrier Detect
71 TXD1 VCC_2V6 I Main RS232 Transmit
72 RTS1 VCC_2V6 I Main RS232 Request To Send
73 RXD1 VCC_2V6 O Main RS232 Receive
74 DSR1 VCC_2V6 O Main RS232 Data Set Ready
75 CTs1 VCC_2V6 (0] Main RS232 Clear To Send
76 DTR1 VCC_2V6 I Main RS232 Data Terminal Ready
Table 21: UART1 Specifications
UART1 Aspect Value
Voltage 2.6 Vdc
Size of TX and RX FIFO Buffers 512 bytes
Maximum Operating Speed 230.4 kbps

WI_DEV_Q26EL_PTS_001 Rev 006 August 17, 2010 25



Product Technical Specification/
Customer Design Guidelines Hardware Interfaces

4.3.2.2. UART?2

UART?2 is used for software download and provisioning.

UART2 Pins defines the UART2 pins available at the system connector. The characteristics such as
buffer size, reference voltage and maximum baud-rate supported are listed in UART2 Specifications.

Table 22:  UART2 Pins

Pin Number Signal Name Voltage I/O* | Description

30 RXD2 VCC_1v8 (@) Auxiliary RS232 Receive

31 TXD2 VCC_1v8 | Auxiliary RS232 Transmit

32 CTS2 VCC_1vs8 (@] Auxiliary RS232 Clear To Send
33 RTS2 VCC_1Vv8 | Auxiliary RS232 Request To Send

Table 23:  UART2 Specifications

UART2 Aspect Value
Voltage 1.8 vVdc
Size of TX and RX FIFO Buffers 64 byte
Maximum Operating Speed 115.2 kbps

4.3.3. General Purpose Inputs/Outputs (GPIO)

There are 20 GPIO pins available on the system connector of the AirPrime Q26Elite.

Table 24: GPIO Pins

Eliunmber ﬁ;g;::l Voltage gtr:\éﬁgth (mA) Pull State Default Direction
12 GPIO2 VCC_1V8 2 Pull-Down Input
22 GPI032 VCC_2V6 2 Pull-Down Input
23 GPIO33 VCC_2V6 2 Pull-Down Input
24 GPIO34 VCC_2V6 2 Pull-Down Input
25 GPIO35 VCC_2V6 2 Pull-Down Input
26 GPI10O36 VCC_2V6 2 Pull-Down Input
27 GPI1037 VCC_2V6 2 Pull-Down Input
28 GPIO38 VCC_2V6 2 Pull-Down Input
29 GPI0O39 VCC_2V6 2 Pull-Down Input
43 GPI1040 VCC_2V6 2 Pull-Down Input
45 GPIO41 VCC_2V6 2 Pull-Down Input
47 GPI1042 VCC_2V6 2 Pull-Down Input
48 GPI1043 VCC_2V6 2 Pull-Down Input
49 GPIO44 VCC_2V6 2 Pull-Down Input
50 GPIO7 VCC_1V8 2 Pull-Down Input
51 GPIO51 VCC_1Vv8 6 No Pull Input
53 GPIO50 VCC_1V8 2 Pull-Down Input
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Pin Signal Drive . .
Number Name Voltage Strength (mA) Pull State Default Direction
55 GPIO45 VCC_2V6 2 Pull-Down Input
57 GP1046 VCC_2V6 2 Pull-Down Input
58 GPI1049 VCC_2V6 2 Pull-Up Input

4.3.4. PCM Audio Interface

The AirPrime Q26Elite provides a PCM audio interface. This interface consists of four signals:
PCM_CLK, PCM_SYNC, PCM_DOUT and PCM_DIN. The AirPrime Q26Elite PCM interface is
configured as a master and therefore drives PCM_CLK and PCM_SYNC to an external codec device.

Table 25:  PCM Audio Interface Pins

Pin . .

Number Signal Name Voltage 1/0 Description

77 PCM_SYNC VCC_1Vv8 (@) PCM Frame Synchronize
78 PCM_DIN VCC_1Vv8 I PCM Data Input

79 PCM_CLK VCC_1Vv8 O PCM Clock

80 PCM_DOUT VCC_1Vv8 O PCM Data Output

4.3.4.1. PCM Data format

The PCM data is 8 kHz and 16 bits with the following PDM bit format:

e PCM_DIN - SDDD DDDD DDDD DDVV
e PCM_DOUT - SDDD DDDD DDDD DDVV

Where:
e S —Signed bit
e D -—Data

e V —Volume padding

4.3.4.2. PCM Timing

The AirPrime Q26Elite PCM interface runs at 2.048 MHz with an 8 kHz short sync. The following
figures and table illustrate the timing and parameters of the PCM interface.

sy §§— o
(

t(synch) +—S s—r t(syncl)

Figure 5. PCM Timing - AirPrime Q26Elite Sync Output

PCM_SYNC
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Figure 6. PCM Timing - Ext Codec to AirPrime Q26Elite
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Figure 7. PCM Timing - AirPrime Q26Elite to External Codec
Table 26: PCM Timing Parameters
Parameter Min Typ Max Units
T(sync) PCM_SYNC cycle time - 125 - us
T(synch) PCM_SYNC high time 400 500 - ns
T(syncl) PCM_SYNC low time - 124.5 - us
T(clk) PCM_CLK cycle time - 488 - ns
T(clkh) PCM_CLK high time - 244 - ns
T(clkl) PCM_CLK low time - 244 - ns
PCM_SYNC setup time high before falling edge of _ _
T(susync) PCM_CLK 60 ns
T(hsync) PCM_SYNC hold time after falling edge of PCM_CLK 60 - - ns
T(sudin) PCM_DIN setup time before falling edge of PCM_CLK 50 - - ns
T(hdin) PCM_DIN hold time after falling edge of PCM_CLK 10 - - ns
T(pdout) Delay from PCM_CLK rising to PCM_DOUT valid - - 350 ns
T(zdout) Delay from PCM_CLK falling to PCM_DOUT HIGH-Z - 160 - ns
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4.3.5. 12C Interface

The AirPrime Q26Elite provides an 12C interface. This interface consists of a clock and data signal.
These signals are open drain outputs and are pulled-up to VCC_2V6 through 2.2K resistors in the
AirPrime Q26Elite.

Table 27: 12C Interface Pins

Pin Number Signal Name Voltage 1/0 Description

44 SCL VCC_2V6 o 12C Clock Output

46 SDA VCC_2V6 I/0 12C Bidirectional Data

Note: If level shifting is needed, chose a device that is designed for I12C interfaces such as the NXP
GTL2002.

4.3.6. Interface Circuit Recommendations

Using open-drain non-inverting buffers with pull-ups to the appropriate voltage reference is the
recommended interface implementation. This will allow a host processor operating at a different
voltage to communicate with the AirPrime Q26Elite using the appropriate voltage levels.

The figure below is a reference circuit for a digital input signal to the AirPrime Q26Elite.

Vref of Q26
VrefiofiAPP
Output from VCg
AP i - >
4>
e Input to Q26
1

Figure 8. AirPrime Q26Elite Input Reference Circuit

The figure below is a reference circuit for a digital output signal from the AirPrime Q26Elite.

Vref of APP
Vref of Q26
Input to App o Output from
- Loy

j Q26

Figure 9. AirPrime Q26Elite Output Reference Circuit

L

Refer to the Power and Ground sections and subsections to identify the appropriate reference voltage
and direction of the specific signals.

The open-drain non-inverting buffer used in the reference circuits above is the OnSemi NL17SZ07.

Tip: The NL17SZ07 is over-voltage tolerant on the inputs. It may be possible to power all the buffers from
the 1.8V reference voltage output. Review the Digital output characteristics of the applications drivers
and the Input characteristics of the buffer selected to determine if this work in your application.

If a Digital 10 signal is used bidirectional in the application then a bidirectional buffer or bidirectional
level translator will be needed.
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4.4. Analog Interfaces

4.4.1. Analog to Digital Converter

The module includes a multi-input Analog to Digital Converter. Two external inputs, along with four
internal inputs, are multiplexed into one converter within the module and can be queried with the
appropriate AT Command. The specifications for the external inputs can be found in the following
tables.

Table 28: DC Pins

Hardware Interfaces

Pin Number Signal Name Voltage 1/0* Description
20 ADC 0 Analog | Analog to Digital Input
21 ADC 1 Analog | Analog to Digital Input

Table 29: ADC Analog Input Specification

Parameter Conditions Min. Typ. Max. Units
Channel to channel isolation f=1KHz 50 dB
Resolution 8 bits
ADCO 0 2.1 V
Input voltage range
ADC1 0 25 \%
] Parallel RC 3M
Input resistance Ohm
ADCO, ADC1 1.04M
Input capacitance Parallel RC 3 10 pF
Input Bandwidth -3dB 1kHz KHz
Full scale error +3 %
Offset error 5 LSB
Sampling clock freq. From internal RC oscillator 2.4 MHz
Conversion timing 5 25.4° usec

ADCO should be used for the battery thermistor if charging is implemented in the application.

4.4.2. Audio Interface

The AirPrime Q26Elite provides analog audio input and output on the System Connector. The
System Connector provides for two microphones and two speakers to be connected, with either pair
being selectable via AT Commands.

*With Tsamping=3 @and 8bit resolution
*With Tsamping=48 and 12bit resolution
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Table 30: Analog Audio Interface Pins

Eiunmber Signal Name Voltage 1/0* Description

34 MIC2N Analog I Microphone 2 Input Negative

35 HPH_OUT_L P Analog (0] Speaker 1 Output Positive, 32 Ohm Output

36 MIC2P Analog I Microphone 2 Input Positive

37 HPH_OUT_R_N Analog (0] Speaker 1 Output Negative, 32 Ohm Output

38 LINE_IN_R_N Analog I Microphone 1 Input Negative

39 SPKR_OUT_P Analog (0] Speaker 2 Output Positive, 8 Ohm Output

40 LINE_IN_L P Analog I Microphone 1 Input Positive

41 SPKR_OUT_N Analog (0] Speaker 2 Output Negative, 8 Ohm Output

Note: The microphone and speaker must be selected as a pair (LINE_IN with HPH_OUT; MIC2 with
SPKR_OUT).

4.4.2.1. Microphone

The System Connector provides two microphone interfaces to the main board. Both the primary
interface (LINE_IN) and secondary (MIC2) are mono differential interfaces. Either can of course be
used in a single-ended application (such as for a headset) however the differential configuration is
recommended to help reduce noise. The MIC2 interface is internally biased to 1.8V. The LINE_IN
interface requires external bias if used with a microphone element.

Table 31: Input audio settings

Parameter Test Conditions Min Typ Max Unit
Transmit reference-signal level Differential 0dB 0.89 1.00 112 vrms
(0dBmoO) analog input 24dB 56.2 | 61.3 | 708 mVrms

Figure 10 is an example of a differential microphone in a typical handset application using the
LINE_IN interface pins.

VCC
R1
27 pF
R2
#40
}7 LINE_IN_L_P
B System 100nF
100 pF —T1— 2.2 UF
Connector
LINE_IN_R_N
#38 - T~
100 nF
R3
27 pF
R4
Q26EL
Figure 10. LINE_IN Differential Interface
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The bias level (VCC) and the resistance values of R1, R2, R3 and R4 are dependent on the
microphone element chosen for the application. For a typical handset application the value of VCC =
1.8-25V;R1=R4=1.2kQ and R2 =R3 =1 kQ. The source for the bias is recommended to be a

regulated supply.

Figure 11 is an example of a differential microphone in a typical handset application using the MIC2

interface pins.

27 pF
#36

BIAS

MIC2P

27 pF

#34

)
T
100 pF System
I Connector
O ) )

2.2 kOhm

}7 MIC2N

100 nF

Q26EL

Figure 11. MIC2 Differential Interface

Figure 12 is an example of a single-ended microphone in a typical handset application using the

LINE_IN interface pins.

F LINE_IN_L_P

[ %
Il
22 uF 2
#40
O O
1 1 -
System 100 nF
100 pF 27 pF
Connector
N\ N\ O
#38
Figure 12. LINE_IN Single-Ended Interface

P LINE_IN_R_N

100 nF

Q26EL

The bias level (VCC) and the resistance values of R1 and R2 are dependent on the microphone
element chosen for the application. For a typical handset application the value of VCC =1.8 -2.5V;
R1=1.2 kQ and R2 =1 kQ. The source for the bias is recommended to be a regulated supply.

Figure 13 is an example of a single-ended microphone in a typical handset application using the MIC2

interface pins.
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BIAS
27 pF 100 pF
2.2 kOhm
#36

1 O }7 MIC2P
System 100 nF

j
100 pF I
()

Connector
O O % MIC2N
#34
100 nF
2.2 kOhm
27 pF
Q26EL
Figure 13. MIC2 Single-Ended Interface

4.4.2.2. Speaker

The System Connector provides two speaker interfaces to the main board. Both the primary
(HPH_OUT) and secondary (SPKR_OUT) interfaces are mono differential. Either can of course be
used in a single-ended application (such as for a headset) however the differential configuration is
recommended to help reduce noise.

Table 32: Speaker Differential Recommendations

Parameter Test Conditions Min Typ Max Unit
HPH_OUT Full Scale Differential Output 32 Q Load 1.048 1.176 1.319 Vrms
SPKR_OUT Full Scale Differential Output 8 Q Load 2.0 Vrms

Figure 14 and Figure 15 are examples of a differential speaker in a typical handset application.

22 Ohm
0.22 uF
#35T 33uF
HPH_OUT L P €
System 32 Ohm
Connector 3 ’7 Speaker
HPH_OUT_R_N €
#7|
0.22 uF
22 Ohm
Q26EL
Figure 14. HPH_OUT Differential Interface
Note: The 33uF in series on both HPH_OUT_L_P and HPH_OUT_R_N in Figure 14 can be omitted if
desired.
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SPKR_P

SPKR_N

Ferite
Bead

IARAN

}17 #39

Ferrite
Bead

IARAN

System
Connector

-
-

N

Q26EL

#41

Figure 15.

Figure 16 and Figure 17 are examples of a single-ended speaker in a typical handset application.

SPKR Differential Interface

HPH_OUT_L_P

HPH_OUT R N

22 Ohm

0.22 uF
#35T 33 uF

System
Connector

Q26EL

AN

#37

Figure 16.

HPH_OUT Single-Ended Interface

SPKR_P

SPKR_N

Ferite
Bead

IARAN

}l #39 150 uF

Ferrite
Bead

IARAN

System
Connector

N

Q26EL

Figure 17.

4.5.

SPKR Single-Ended Interface

Vibration Motor Driver

Hardware Interfaces

8 Ohm
Speaker

16 Ohm
Speaker

4 Ohm
Speaker

A Vibration Motor Driver is provided to support silent incoming call alarms.
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Pin number

Signal

Voltage

110

Description

15

VIB_DRV_N

VBATT

o

Vibration Motor Driver

The vibration driver is a programmable voltage output that is referenced to VBATT; when off, its
output voltage is VBATT. The motor is connected between VBATT and the VIB_DRV_N pin.

VBATT
i =118 |

Vibration

Motor Z
L]

83—

Q26Elte

Figure 18.

Vibration motor driver circuit diagram

Performance specifications for the vibration motor driver circuit are listed in the table below:

Table 33:  Vibration motor driver circuit specifications
Parameter Comments Min Typ Max Units
Output voltage (Vm) error -

- VBATT>3.2V;Im=01t0 175 mA; Vm o
* Gain error setting=1.2t0 3.1V 6 +6 %
o Offset error -60 +60 mV
Short circuit current VIB_DRV_N = VBATT 225 - 500 mA
Driver bias current Im=175 mA - 78 - UuA
Driver leakage current - - 100 nA

4.6.

USB 2.0 interface

A 4-wire USB slave interface is available that is USB 2.0 specification-compliant. The AirPrime

Q26Elite is a self powered peripheral device that operates at USB full speed.

The USB circuits are powered by the USB_VBUS node and therefore may draw up to one unit load
(100 mA) from this supply, VPAD-USB.

The USB interface signals are VPAD-USB, USB-DP, USB-DM and GND.

Table 34: USB interface Pins

Pin number Signal Voltage 1/10 Description

52 VPAD-USB VPAD_USB I USB Power Supply

54 USB-DP VPAD_USB 1/0 Differential data interface positive
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Pin number

Signal

Voltage

110

Description

56

USB-DM

VPAD_USB I/0

Differential data interface negative

4.7.

R-UIM Interface

A version of the Q26Elite supporting R-UIM is available for markets that require it. This version does
not have a second UART.

Table 35:  R-UIM interface Pins
Pin number Signal Voltage 1/0 Description
9 UIM_PWR 1V8 or 3V (0] UIM Power Supply
11 UIM_DATA 1V8 or 3V I/0 UIM Data
13 UIM_RESET 1V8 or 3V (0] UIM reset Output
14 UIM_CLK 1V8 or 3V (0] UIM Clock
SIMUIM Helder
O€| - UM PR 2 () c1
‘I' wF
c
1
13- UIM_RESET A 8 p
O S QO c2
@
OWUMCK A 8 Ocs
Rewe w
RJAI
01 1-UIM_DATA El {) o7

Figure 19.

R-UIM Interface Reference Drawing

The above drawing illustrates the recommended connections for R-UIM card support.

The capacitor and two resistors should be added as placeholders to compensate for potential layout
issues. Route the UIM_DATA signal away from the UIM_CLK signal. Keep distance from Q26Elite to

SIM-Holder as short as possible.

Note:

4.8.

4.8.1.

RTC

The AirPrime Q26Elite has an internal Real-Time Clock function. This block is powered from the
VBATT supply. If the VBATT supply is removed, a coin cell connected to the VCOIN pin will continue
to power this function.
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All signals must be ESD-protected.

Rev 006

Hardware Features

August 17, 2010

36



Product Technical Specification/
Customer Design Guidelines Hardware Interfaces

4.8.2. SMPL

The AirPrime Q26Elite supports a Sudden Momentary Power Loss feature. This feature initiates a
power-on sequence without software intervention if the monitored phone voltage (VBATT) drops out-
of-range then returns in-range within a defined interval. SMPL achieves immediate and automatic
recovery from momentary power loss.

Table 36: SMPL Characteristics

Parameter Value Unit
SMPL threshold 2.55 \%
SMPL drop-out interval 2.0 S

In order to use the SMPL feature a coin cell or capacitor must be connected to the VCOIN pin.
Otherwise, the AirPrime Q26Elite will remain shutdown and remain in the off state due to the
momentary power disruption.

4.8.3. UVLO

The AirPrime Q26Elite has an Under Voltage Lockout feature. The UVLO feature is a hardware
feature that continually monitors the input supply (VBATT) and automatically turns off the device at
severely low input conditions. An ON/OFF pulse is required to power the unit up once VBATT is in
the valid supply range.

Table 37: UVLO Characteristics

UVLO Min Nom Max Unit
Falling threshold 2.423 2.55 2.678 \%
Hysteresis 120 165 210 mV
UVLO detection interval 1 us
VDD this girtch does not excesd voitage hysteresis
[ fhis. giiich does not Last long
A Em#mmma UVLO detection
risingthreshold —— wssess —
fallingthreshald | 1' |r \’j “m 5
g minimum detectable
g UL duration — lockedout ———=
PON_RESET_N = LOW
device is povered down
__g l—— ok locked out
o 4 i
= time
Figure 20. UVLO feature

4.9. RF Interfaces

The AirPrime Q26Elite operates in Band Class 0 and 1 for CDMA 1xRTT operation. The table below
defines the performance characteristics of the radio.
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Table 38: RF Parametrics

Hardware Interfaces

BCO BC1 Units
(Power Class Ill) (Power Class Il)
Max TX RF Output Power +24 (+2/-1) +24 (+2/-1) dBm
Minimum RX Sensitivity -104 -104 dBm
Note: The values in the table above are valid at the RF connectors of the AirPrime Q26Elite into a 50 Ohm

load.

The AirPrime Q26Elite module has two antenna connections; CDMA and GPS. These paths are
separate internally and must be provided via their respective antenna ports.

49.1. CDMA Antenna Specifications

A dual-band, tri-band or quad-band antenna may be used, depending on customer applications. The
antenna must have the following characteristics:

Table 39: CDMA Antenna Characteristics

Characteristics US Cellular (BCO0) US PCS (BC1)
TX 824-849 1850-1910
Frequency (MHz)
RX 869-894 1930-1990
RF 50 Ohm
Impedance 5
DC 10 kOhm
RX 151
VSWR max
TX 151
Polarization Linear, vertical
Typical radiated gain 0 dBi in one direction at least
Note: Sierra Wireless recommends a VSWR max of 1.5:1 for the Rx and Tx bands. Nevertheless, all

aspects of this specification will be fulfilled even with a max. VSWR of 2:1.

4.9.2. GPS Antenna Specification

The AirPrime Q26Elite module is designed to provide a 5V bias to power an active GPS antenna. For
applications in which an active antenna is used, a diagnostic function to detect OPEN, SHORT or OK
status is available.

Table 40: GPS Antenna Characteristics

Characteristics GPS L1
Frequency (MHz) RX 1575.42
Impedance RF 50 Ohm
VSWR max RX 15:1

® For antenna diagnostic feature
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Characteristics GPS L1
LNA Bias Voltage 5V
LNA Current Consumption 40 mA Max
Polarization Right Hand Circular Polarization
Typical radiated gain 0 dBi in one direction at least

4.9.3. Antennalmplementation

The CDMA and GPS antennas must be placed such that there is at least 10 dB of isolation between
them to ensure that the CDMA transmitter does not desensitize the GPS receiver.

The antennas should be isolated to the greatest extent possible from analog & digital circuitry
(including interface signals).

On applications with an embedded antenna, poor shielding could dramatically affect the receiving
sensitivity. Moreover, the power radiated by the antenna could affect the application.

As a general recommendation, all components or chips operated at high frequencies
(microprocessors, memories, DC/DC converter), or other active RF parts shall not be placed too close
to the module. In such a case, correct power supply layout and shielding shall be designed and
validated. Components near RF connections or unshielded feed lines are prohibited.

RF lines must be kept as short as possible and impedance controlled to minimize losses.
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5. Mechanical

The AirPrime Q26Elite module is a member of the AirPrime Q26 Series of Intelligent Embedded
Modules. It therefore has common length and width dimensions as the other AirPrime Q26 Series
modules. The system connector physical attributes are identical as well as its placement. The
primary RF connector and placement are also consistent with the rest of the family.

Three drawings are provided to aid in integrating the AirPrime Q26Elite into the application:

e Mechanical Drawing — identifies the mechanical dimensions of the AirPrime Q26Elite

e Customer PCB Drawing — defines the footprint need on the application to mount the AirPrime
Q26Elite. This drawing includes the drill template for the four pads to be soldered on the
application board

e Component Location Drawing — Dimensions the connectors and mounting features of the
AirPrime Q26Elite.

It is strongly recommended that the area immediately around the module be kept free of component
placements in order to facilitate removal/reassembly of the module on the application board.

5.1. Thermal Behavior

Be aware that, when transmitting, the AirPrime Q26Elite will heat up (largely due to the internal Power
Amplifier). This heating will generate a temperature increase that may warm the application board on
which the AirPrime Q26Elite is soldered.

5.2. Heat sink

For applications operating above +75°C a heat sink is recommended. A 6 x 8mm contact pad is
available on the bottom side of the AirPrime Q26Elite directly below the Power Ampilifier.

The application board should be designed such that the top layer is solid copper below the AirPrime
Q26Elite when it is mounted. This would allow a similar 6 x 8mm contact pad to be defined directly
below the one on the AirPrime Q26Elite. Thermal gap filler could then be used to provide heat
sinking. See the Thermal Gap Filler section for a suggested supplier.

Table 41: Heat sink thermal efficiency

Heat sink Characteristics

Thermal efficiency 5°C/W
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5.3.  Mechanical Drawing
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Figure 21. Mechanical Drawing
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Customer PCB Drawing
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Component Location Drawing

Mechanical
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6. PCB Design

6.1. General Rules and Constraints

On the application board, it is strongly recommended to avoid routing any signals under the module.

Clock and other high frequency digital signals (e.g. serial buses) should be routed as far as possible
from the module analog signals.

If the application design allows, all analog signals should be separated from digital signals by a
ground line on the PCB.

6.2. Specific Routing Constraints

6.2.1. System Connector

o Refer to the reference of the 100-pin receptacle (from Panasonic Electric Works) given in
paragraph 9, “Manufacturers and suppliers”.

e More detailed information is also available at the following internet address: http://panasonic-
denko.co.jp/ac/e/.

6.2.1.1. Application Ground Plane and Shielding connection
The AirPrime Q26Elite module shielding case is linked to the ground. The ground must be connected
to the mother board through a complete layer on the PCB.

A ground plane must be available on the application board to provide efficient connection to the
module shielding:

e The bottom side shielding of the module is achieved through the top folded tin cover
connected to the internal ground plane of the module. The module ground plane is connected
through the shielding to the application ground plane.

Best shielding performance will be achieved if the application ground plane is a complete layer of the
application PCB:

e To ensure good shielding of the module, a complete ground plane layer on the application
board must be available with no trade-off. Connections between other ground planes shall be
made with vias.

Without this ground plane, external Tx spurious or Rx De-sense could appear.

6.2.2. Audio circuit routing constraints

To get better acoustic performance, the basic recommendations are as follows:

e The speaker lines must be routed as a differential pair without any signals between them.
e The microphone lines must be routed as a differential pair without any signals between them.

All the filtering components (RLC) must be placed as close as possible to the associated analog audio
input and output pins.
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6.2.3. RF circuit routing constraints

6.2.3.1. General recommendations

If RF signals need to be routed on the application board, the following recommendations must be

observed for PCB layout:

The RF signals must be routed using tracks with a 50 Q3 characteristic impedance.

Basically, the characteristic impedance depends on the dielectric, track width and ground plane

spacing.

In order to respect this constraint, Sierra Wireless recommends that a MicroStrip or StripLine structure
be used and track width be computed with a simulation tool (such as AppCad, shown in the figure
below and available free of charge at http://www.avagotech.com).

% AppCAD - [Microstrip] =3l =]
File Calculate Select Parameters Options Help
I ain Meru [FE] |
Microstrip
W —={[7o0
H
J
400 &r
—'r |1UUUD zn= | 50.22 n
T[E o
Elect Length = kS
Elect Length = | 336 | |degrees |LI
Diglectric: Sr= |4,B
1.0Wavelength = urm
FR_4 Wp= fraction of ¢
Frequency: I'I |00 Hz Eeff =
Length Units: = i =
MNarmal | Click for Web: APPLICATION NOTES - MODELS - DESIGH TIPS - DATA SHEETS - S-PARAMETERS

Figure 24. AppCad Screenshot for MicroStrip design

If a multi-layer PCB is used, the RF path on the board must not cross any signals (digital, analog or

supply).

If necessary, use a StripLine structure and route the digital line(s) “outside” the RF structure, as

shown in the figure below.
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Poor routing Correct routing

The yellow traces cross the RF trace. There is no signal around the RF path.

Figure 25. Routing examples

e Stripline and Coplanar designs require a correct ground plane on both sides. Consequently,
some vias must be added along the RF path.

e Itis recommended to use a Stripline design if the RF path is fairly long (more than 3 cm),
since the MicroStrip design is not shielded. Consequently, the RF signal (when transmitting)
may interfere with the neighboring electronics (AF amplifier...). In similar manner, the
neighboring electronics (micro-controller) may degrade reception performance.

6.2.3.2. Connection possibilities

If the CDMA and/or GPS RF connections need to be implemented on the application board (for
mechanical purposes for instance), there are two connection possibilities:

e via UFL/SMA cable
e Via Preci-dip connector

6.2.3.2.1. UFL/SMA connector

The antenna can be connected to the module via the UFL connector present on the Wavecom
module.

e Insert the plug in the receptacle

This step is performed prior to module mounting.
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Figure 26. UFL Connectors

6.2.3.3. Via Preci-dip connector

The antenna can be connected to the module through a Preci-dip compression connector that must
be assembled on the customer board.

Figure 27. Preci-dip Connectors

For information on the mounting, assembly and handling of this component, please contact the
supplier, Preci-dip, directly. Sierra Wireless cannot provide customer support for use of this
connector.

6.2.3.4. RF circuit for CDMA function

The CDMA connector is intended to be directly connected to the 50Q antenna. No matching need.
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E
=
=
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Figure 28. Ground Pad design recommendations

It is strongly recommended to use through-hole pads for the 4 leads of the AirPrime Q26Elite. If the
holes are internally connected to the ground plane, please use thermal brakes.
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Figure 29. Preci-dip RF compression contact connector
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7. FCC Compliance

The AirPrime Q26Elite is FCC certified as a ‘mobile device’, which requires a minimum distance of 20
cm between the application’s antenna and the human body.

Per FCC Section 15.21, any changes or modifications to the AirPrime Q26Elite not expressly
approved by Sierra Wireless could void the user's authority to operate the equipment.

Users and installers must be provided with antenna installation instructions and transmitter operating
conditions for satisfying RF exposure compliance.

The Sierra Wireless FCC ID may be used by the integrator if the following conditions are followed:

1.
2.

The application must be implemented as a “mobile device” and not a “portable device.”

The application’s user and installation manuals must include a statement that a minimum
distance of 20 cm between the antenna and the human body is required.

The antenna system gain must be within the following constraints:
a. 850 MHz Band: the antenna system gain must not exceed 5.76 dBd gain.
b. 1900 MHz PCS Band: the antenna system gain must not exceed 7.01 dBi gain.

The license module will have a FCC ID label on the module itself. The FCC ID label must be
visible as defined by the FCC (visible through an open access door is permissible), or a
separate label must be similarly visible that conveys the message: “Contains Transceiver
Module FCC ID: O9EQ26ELITE.”

WI_DEV_Q26EL_PTS_001 Rev 006 August 17, 2010

50



8. EMC and ESD Recommendations

The EMC tests must be performed on the application as early as possible to detect any potential
problems.

When designing, special attention should be paid to:

Possible spurious emission radiated by the application to the RF receiver in the receiver band

ESD protection is mandatory on all signals which have external accessibility (typically human
accessibility).

= Typically, ESD protection is mandatory for the:

= RUIM (if accessible from outside)

= Serial link, etc.
Length of the RUIM interface lines (preferably <10cm)
EMC protection on audio inputs/outputs

Ground plane: Sierra Wireless recommends a common ground plane for analog / digital / RF
grounds

A metallic case or plastic casing with conductive paint is recommended

Note:

The module does not include any protection against over voltage.
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9. Serial Communications

The AirPrime Q26Elite module has two UARTs and a USB interface.

e UART1 is used for AT commands and Unsolicited messages to and from the AirPrime
Q26Elite.

e UART2 is used with WPST to perform firmware download and provisioning of the AirPrime
Q26Elite.

e USB is used to support diagnostic logging.

9.1. Software Download and Provisioning

WPST is a software application that runs on a PC and allows software download and provisioning of a
AirPrime Q26Elite.

In order to connect the UART2 signals of the AirPrime Q26Elite to a PC an RS-232 Transceiver is
required. Refer to the UART2 section for pin assignments and characteristics of UART2. The
implementation below uses a Linear Technology LTC2804 RS-232 Transceiver.

VCC_1V8

CT104/RXD

CT106/CTS

L400

10uH %
N
C401

7 5
SW VDD
Q26EL SYS CONN l—{ }7
7 220nF 10] cap vee L2
VCC_1va
- ‘ . ~ CTI03TXD
RxD2 22 :j TINT e TOUT! 3
oTs2 22: 15| %ST%NT%L'JE zl CTI05/RTS
TXD2 1 ROUTZ'F* RINZ
RTSZ 33 CTCZB0ATGN-T
18V
v
Figure 30. UART?2 serial port access

For applications that do not want to implement the ability to download/provision the AirPrime Q26Elite
while it is in the application, this circuitry is not required.

9.2. Diagnostic Logging

It is possible to perform diagnostic logging of the AirPrime Q26Elite. This function is only supported
over the USB interface and requires Qualcomm QxDM to be installed on a host PC. This tool cannot
be provided by Sierra Wireless. If desired, the customer is required to procure this tool directly from
Qualcomm.
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10. Manufacturers and Suppliers

This section contains a list of recommended manufacturers and suppliers of the peripheral devices
that may be used with the AirPrime Q26Elite module.

10.1. System Connector

The system connector is a 100-pin connector with 0.5mm pitch from the Panasonic Electric Works
Co., Ltd. group P5K series with the following reference:

AXK600347BN1

The mating connector reference is:
AXK500147BN1

The stacking height is 3.0 mm.

Sierra Wireless recommends that you use the AXK500147BN1 connector for your application to
benefit from Sierra Wireless prices. For more information, contact Sierra Wireless, specifying the
Wavecom connector reference WM17077.

For further details see the GPC data sheets in the appendix. More information is also available from
http://panasonic-denko.co.jp/ac/e/

10.2. RF Cable

A wide range of cables fitted with UF-L connectors is offered by HIROSE:
e UF-L pigtails
e UF-L cable assemblies
e Between series cable assemblies

More information is also available from http://www.hirose-connectors.com/.

10.3. RF Board to Board Connector

Preci-dip (http://www.Preci-dip.com) is the supplier of the RF compression contact connector. The
part number is: 9PM-SS-0003-02-248

10.4. Thermal Gap Filler

Laird Technologies (http://www.lairdtech.com/thermal/) is a supplier of thermal gap filler that may be
used with the AirPrime Q26Elite. The part number is: T-Flex 700 Series, 3.5mm thick
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11. Frequently Asked Questions

This section is intended to provide answers to commonly asked questions.

Table 42: Frequently Asked Questions

0: In the event of a AirPrime Q26Elite failure (loss of communication, etc.), should we toggle
" | the reset pin, or should we power off and power on the Q26?
A Power cycling the AirPrime Q26Elite via the ON/OFF signal should be the first step, if this does not resolve
" | the issue then a reset may be generated using the RESET_N signal.
Q: | How many wire serial interfaces are supported by the AirPrime Q26Elite?
UARTL1 is a full 8-wire interface (RXD1, TXD1, RTS1, CTS1, DTR1, DSR1, DCD1, and RI1). UART2 is a 4-
A: | wire interface (RXD2, TXD2, RTS2 and CTS2). UARTL1 can also be used as a 4-wire interface. Neither
UART1 nor UART2 is recommended to be used as a 2-wire interface (RXD and TXD).
Q: | Is Hardware Flow control enabled by default?
A: | Yes, HW flow control is enabled by default, hence a 2-wire interface implementation is not recommended.
Q: | Can the UF-L and Preci-dip connectors be utilized simultaneously for CDMA?
A: | No, this will degrade the CDMA performance. Either may be used for CDMA radio interface.
Q: | Can the UF-L and Preci-dip connectors be utilized simultaneously for GPS?
A: | No, this will degrade the GPS performance. Either may be used for GPS radio interface.
Q: | What are the four posts on the bottom side shield fence?
These posts are the ground connections for the AirPrime Q26Elite and must be soldered to the common
A: | ground of the power supply for the AirPrime Q26Elite and the application ground. All four posts should be
soldered. See the Pad Design section for more details on how to provision for these in the application.
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12. System Connector Pin-out

Table 43: System Connector Pin-out
zin Signal Name Voltage 1/0* ?in If Unused Description
ype
1 VBATT VBATT I Al Power Supply
2 VBATT VBATT I Al Power Supply
3 VBATT VBATT I Al Must be used Power Supply
4 VBATT VBATT I Al Power Supply
5 VCC_1Vv8 VCC_1v8 | O AO Leave Open 1.8V Supply Output
6 CHG-IN CHG-IN I Al Leave Open Charger input
7 VCOIN VCOIN I/0 Al, AO Leave Open RTC Battery connection
8 CHG-IN CHG-IN I Al Leave Open Charger input
9 UIM_PWR 1v8or3Vv | O AO Leave Open UIM Power Supply
10 VCC_2V6 VCC_2V6 | O AO Leave Open 2.6V Supply Output
11 UIM_DATA 1v8or3V | /O B6 Leave Open UIM Data
12 GPIO2 VCC_1V8 | I/O0 BS-PD2 | Leave Open
13 UIM_RESET 1v8or3v | O DO2 Leave Open UIM reset Output
14 UIM_CLK 1v8or3v | O DO2 Leave Open UIM Clock
15 VIB_DRV_N 8?;2 (0] Leave Open Buzzer Output
16 BOOT VCC_1Vv8 | | Leave Open Not Used
17 | LED Open 0 Leave Open | Flash Led Output
Drain
18 RESET_N VCC_1Vv8 | | Leave Open RESET Input
19 ON/~OFF VBATT I Must be used ON / ~OFF Control
20 ADC_0 Analog I Al Ground Analog to Digital Input
21 ADC_1 Analog I Al Ground Analog to Digital Input
22 GPI1032 VCC_2V6 | I/O BS-PD2 | Leave Open
23 GPIO33 VCC_2V6 | I/O BS-PD2 | Leave Open
24 GPI1034 VCC_2V6 | I/O BS-PD2 | Leave Open
25 GPIO35 VCC_2V6 | I/O BS-PD2 | Leave Open
26 GPIO36 VCC_2V6 | I/O BS-PD2 | Leave Open
27 GPIO37 VCC_2Vv6 | 1/0 BS-PD2 | Leave Open
28 GPIO38 VCC_2Vv6 | 1/0 BS-PD2 | Leave Open
29 GPIO39 VCC_2Vv6 | 1/0 BS-PD2 | Leave Open
30 RXD2 VCC_1Vv8 | O DO6 Leave Open Auxiliary RS232 Receive
31 TXD2 VCC_1Vv8 | | DI Leave Open Auxiliary RS232 Transmit
32 CTS2 VCC_1Vv8 | O DO2 Leave Open Auxiliary RS232 Clear To Send
33 RTS2 VCC_1Vv8 | | DI Leave Open Auxiliary RS232 Request To Send
34 MIC2N Analog I Al Leave Open Micro 2 Input Negative
35 | HPH_ OUT L P | Analog o | Ao Leave Open gﬂfﬁgt;ﬁ“tp“t Positive, 32
36 MIC2P Analog I Al Leave Open Micro 2 Input Positive
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Product Technical Specification/
Customer Design Guidelines

System Connector Pin-out

:in Signal Name Voltage 1/0* 'I;;/r:)e If Unused Description

37 | HPH_.OUT RN | Analog | O | AO Leave Open gﬂ?‘g{:tm“tp“t Negative, 32

38 LINE_IN_R_N Analog I Al Ground Micro 1 Input Negative

39 SPKR_OUT_P Analog (0] AO Leave Open gﬁ?;lljfr 2 Output Positive, 8 Ohm

40 LINE_IN_ L P Analog I Al Ground Micro 1 Input Positive

41 | SPKR OUT N |Analog | O |AO Leave Open gﬂ%akoeﬂtéﬁ”tp“t Negative, 8

42 EBI2_ LB N VCC_1v8 | O DO10 Leave Open Lower Byte select

43 GPI1040 VCC_2V6 | I/IO BS-PD2 | Leave Open

44 SCL VCC_2Vv6 | O B2 Leave Open I2C Clock

45 GPIO41 VCC_2Vv6 | 1/0 BS-PD2 | Leave Open

46 SDA VCC_2V6 | I/O B2 Leave Open I2C Data

47 GPI042 VCC_2Vv6 | 1/0 BS-PD2 | Leave Open

48 GPI1043 VCC_2Vv6 | 1/0 BS-PD2 | Leave Open

49 GPIO44 VCC_2V6 | I/0 BS-PD2 | Leave Open

50 GPIO7 VCC_1V8 | I/O0 Leave Open

51 GPIO51 VCC_1V8 | I/O0 BS-NP6 | Leave Open

52 VPAD-USB \JI;'QD I Al Leave Open USB Power supply input

53 GPIO50 VCC_1V8 | I/O0 BS-PD2 | Leave Open

54 USB-DP \JI;'QD I/O Al, AO Leave Open USB Data

55 GPI1045 VCC_2V6 | I/O BS-PD2 | Leave Open

56 USB-DM \L/ngD I/O Al, AO Leave Open USB Data

57 GPI1046 VCC_2V6 | I/O BS-PD2 | Leave Open

58 GPIO49 VCC_2Vv6 | 1/0 BS-PU2 | Leave Open

59 COoLo VCC_1v8 | I/O BS2 Leave Open Keypad column O

60 CcoL1 VCC_1v8 | I/IO BS2 Leave Open Keypad column 1

61 COoL2 VCC_1v8 | I/O BS2 Leave Open Keypad column 2

62 CoL3 VCC_1v8 | I/O BS2 Leave Open Keypad column 3

63 CcoL4 VCC_1v8 | I/O BS2 Leave Open Keypad column 4

64 ROW4 VCC_1V8 | I/O0 DO2 Leave Open Keypad Row 4

65 ROWS3 VCC_1V8 | I/O0 DO2 Leave Open Keypad Row 3

66 ROW2 VCC_1Vv8 | I/O0 DO2 Leave Open Keypad Row 2

67 ROW1 VCC_1V8 | I/O0 DO2 Leave Open Keypad Row 1

68 ROWO VCC_1V8 | I/O0 DO2 Leave Open Keypad Row 0

69 RI1 VCC_2Vv6 | O BS-PD2 | Leave Open Main RS232 Ring Indicator

70 DCD1 VCC_2V6 | O BS-PD2 | Leave Open Main RS232 Data Carrier Detect

71 TXD1 VCC 2Vv6 | | DI Must be used Main RS232 Transmit

72 RTS1 VCC_2V6 | | DI Must be used Main RS232 Request To Send

73 RXD1 VCC 2Vv6 | O DO4 Must be used Main RS232 Receive

74 DSR1 VCC_2V6 | O BS-PD2 | Leave Open Main RS232 Data Set Ready

75 CTS1 VCC_2Vv6 | O DO4 Must be used Main RS232 Clear To Send
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System Connector Pin-out

:in Signal Name Voltage 1/0* .T;T)e If Unused Description

76 DTR1 VCC_2V6 | | BS-PD2 | Leave Open Main RS232 Data Terminal Ready
77 PCM_SYNC VCC_1v8 | O B2 Leave Open PCM Frame Synchronize
78 PCM_DIN VCC_1v8 | | B2 Leave Open PCM Data Input

79 PCM_CLK VCC_1v8 | O B2 Leave Open PCM Clock

80 PCM_DOUT VCC_1v8 | O B2 Leave Open PCM Data Output

81 EBI2_OE_N VCC_1v8 | O DO10 Leave Open Output Enable/ Read not write
82 Reserved Leave Open Reserved

83 EBI2 CSO N VCC 1v8 | O DO10 Leave Open Chip Select

84 EBI2 WE_N VCC 1v8 | O DO10 Leave Open Write Enable

85 EBI2_ADO VCC_1Vv8 | /O B-K10 Leave Open Data for Peripheral

86 EBI2_AD15 VCC_1V8 | I/O0 B-K10 Leave Open Data for Peripheral

87 EBI2_AD1 VCC_1V8 | I/O0 B-K10 Leave Open Data for Peripheral

88 EBI2_AD14 VCC_1Vv8 | I/O0 B-K10 Leave Open Data for Peripheral

89 EBI2_AD2 VCC_1v8 | I/O B-K10 Leave Open Data for Peripheral

90 EBI2_AD13 VCC_1v8 | I/O B-K10 Leave Open Data for Peripheral

91 EBI2_AD3 VCC_1v8 | I/O B-K10 Leave Open Data for Peripheral

92 EBI2_AD12 VCC_1v8 | I/O B-K10 Leave Open Data for Peripheral

93 EBI2_AD4 VCC_1v8 | I/O B-K10 Leave Open Data for Peripheral

94 EBI2_AD11 VCC_1v8 | I/O B-K10 Leave Open Data for Peripheral

95 EBI2_AD5 VCC_1Vv8 | I/O0 B-K10 Leave Open Data for Peripheral

96 EBI2_AD10 VCC_1V8 | I/O0 B-K10 Leave Open Data for Peripheral

97 EBI2_AD6 VCC_1V8 | I/O0 B-K10 Leave Open Data for Peripheral

98 EBI2_AD9 VCC_1V8 | I/O0 B-K10 Leave Open Data for Peripheral

99 EBI2_AD7 VCC_1V8 | I/O0 B-K10 Leave Open Data for Peripheral

100 EBI2_AD8 VCC_1v8 | I/O0 B-K10 Leave Open Data for Peripheral

*NOTE: | = Inputs to the AirPrime Q26Elite and O = Outputs from the AirPrime Q26Elite.

Table 44:  Pin Type Definition

Symbol Description

Pad type

Al Analog input

AO Analog output

B, BS Bidirectional, bidirectional with Schmitt trigger

DI, DIS Digital CMOS input, digital input with Schmitt trigger
DO Digital output

Pad type - pull/keep details for digital 1/0Os

PU Contains an internal pull-up device

PD Contains an internal pull-down device

K Contains an internal weak keeper device (keepers cannot drive external buses)
# Drive Strength for digital 1/0s
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