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Migration Guide

Important Notice

Due to the nature of wireless communications, transmission and reception of data can never be
guaranteed. Data may be delayed, corrupted (i.e., have errors) or be totally lost. Although significant
delays or losses of data are rare when wireless devices such as the Sierra Wireless 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.
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Patents

This product may contain technology developed by or for Sierra Wireless Inc.
This product includes technology licensed from QUALCOMM® 3G.

This product is manufactured or sold by Sierra Wireless Inc. or its affiliates under one or more patents
licensed from InterDigital Group.

Copyright

© 2011 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.

o =
WaVEeCOMM” @  © insiv® 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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Document History

Version | Date Updates

001 November 29, 2010 | Creation

Added compatibility information for SL501x.

Updated the UART1 signals for SL80xx in Table 13 and Table 29; added
Table 14 to describe support for full UART in SL80xx.

002 March 30, 2011
Added Table 19 GPIOs available on the SL Series Embedded Modules.

Updated available GPIOs on the SL809x from 3 to 4 (pin 4 of the SL809x is
now GPIO_0).
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1. Introduction

This document aims to provide a guideline for designing applications based on the AirPrime SL
series. Recommendations are provided to maximize the compatibility between the modules when
using different variants of the SL series for the same application from GSM version (SL6xxx) to HSPA
version (SL8xxx), or to CDMA/EVDO version (SL5xxx).

WA_DEV_LG_UGD_001 Rev 002 March 30, 2011



2. Reference Documents

2.1. List of References

[1]  AirPrime SL6087 Product Technical Specification and Customer Design Guidelines
Reference: WA _DEV_SL6087_PTS 001

[2]  AirPrime SL808x Product Technical Specification and Customer Design Guidelines
Reference: 2400058

[3] AirPrime SL809x Product Technical Specification and Customer Design Guidelines
Reference: WA _DEV_SL8090 PTS 001

[4]  AirPrime SL501x Product Technical Specification and Customer Design Guidelines
Reference: 4110802

[5] AirPrime SL Series Customer Process Guidelines
Reference: WM_DEV_LG_PTS_001

[6]  AirCard/AirPrime UMTS Devices Supported AT Command
Reference: 2130617

2.2. Glossary

Term Definition
GND Ground
Not Connected
NC When a pin is marked as not connected, it means that no connection should be

made from the pin to the application board.

When a pin is marked as Reserved, it means that no connection should be made
Reserved from the module pin to the application board; and that there might be a
connection to the pin from within the module.

WA_DEV_LG_UGD_001 Rev 002 March 30, 2011



3. General Description

3.1. General Information

The table below defines the SL6087, SL808x, SL809x and the SL501x embedded modules.

Table 1. Comparison Table Between the SL6087, SL808x, SL809x and SL501x

SL6087

SL808x

SL809x

SL501x

sL Geries

sL geries

Quad band GSM EDGE
CGPS compatible

Quad band GSM EDGE
Dual band UMTS HSPA
GPS-one support

Quad band GSM EDGE
Tri band UMTS HSDPA and HSUPA
GPS-one support™®

Dual band 1S-95A/B and CDMA 2X
Release0/A

Dual band 1S-856 1xEV-DO Revision A
gpsOne™® and stand-alone GPS

GSM / GPRS Class 10, EDGE

HSDPA 3.6Mbps

HSDPA 14.4Mbps

1XEV-DO Rev. A

-30°C / +70°C Class A
-40°C / +85°C Class B

UL 384kbps HSUPA 5.76Mbps FL/RL 3.1 Mbps / 1.8 Mbps
SL8080/ SL8082/ SL8084 (industrial
grade): SL8090/ SL.8092 (industrial grade):

-30°C/ +70°C Class A
-40°C / +85°C Class B
-40°C / +85°C Storage

SL8081/ SL8083/ SL8085
(commercial grade):
-20°C/ +60°C Class A
-30°C/ +75°C Class B
-40°C / +85°C Storage

-30°C/ +70°C Class A
-40°C / +85°C Class B
-40°C / +85°C Storage

SL8091/ SL8093 (commercial grade):

-20°C/ +60°C Class A
-30°C/ +75°C Class B
-40°C / +85°C Storage

-30°C/ +70°C Class A
-40°C / +85°C Class B

WA_DEV_LG_UGD_001
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March 30, 2011 10
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General Description

SL6087

SL808x

SL809x

SL501x

2 x UART interface
1 x USB 2.0 Full speed
1 x SPI interface
1xI12C

1 xPCM

1 x Analog Audio

2 x ADC

26 x GPIO

1xRTC

1 x Timer

2 x Interrupts

1 x Flash LED Output
1 x PWM Buzzer

1 x UART interface

1 x USB 2.0 High speed

1 x SPI interface

1 x PCM (depending on the variant)

1 x Analog Audio (depending on the
variant)

3 x GPIO
1 x Flash LED Output
1 x Buzzer

1 x UART interface

1 x USB 2.0 High speed

1 x SPI interface

1 x PCM (depending on the variant)
4 x GPIO

1 x Flash LED Output

1 x Buzzer

1 x UART interface

1 x USB 2.0 Full speed
1 x PCM®

5 x GPIO

1 x Flash LED Output
1 x Buzzer

2 x ADC

25mm x 30mm x 2.65mm (typical)

25mm x 30mm x 2.40mm (typical) @

25mm x 30mm x 2.40mm (typical)

25mm x 30mm x 2.47mm (typical)

1) GPS-one support is only available on voice versions (SL8080, SL8082, SL8084, SL8090, SL8092 and SL501x).
2) The specified module thickness includes the thickness of the module’s label. The typical module thickness without label is 2.35mm.
) PCM support is only available on the SL5010.

WA_DEV_LG_UGD_001
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3.2. Product Name

The following table enumerates the corresponding product name for each AirPrime SL embedded

module.

Table 2. SL Embedded Module with Product Name

General Description

SL Series | Frequency Band Product Name
SL6087 Quad band GSM EDGE SL6087
SL8080 Quad band GSM EDGE, UMTS 850 / 1900 MHz, Voice or Data SL8080
SL8081 Quad band GSM EDGE, UMTS 850 / 1900 MHz, Data only SL8081
SL8082 Quad band GSM EDGE, UMTS 900 / 2100 MHz, GPS, Voice or Data SL8082
SL8083 Quad band GSM EDGE, UMTS 900 / 2100 MHz, Data only SL8083
SL8084 Quad band GSM EDGE, UMTS 850 / 2100 MHz, GPS, Voice or Data SL8084
SL8085 Quad band GSM EDGE, UMTS 850 / 2100 MHz, Data only SL8085
SL8090 Quad band GSM EDGE, UMTS 850 / 1900 / 2100MHz, Diversity (850, SL8090
1900MHz), Digital Voice and Data
SL8091 Quad band GSM EDGE, UMTS 850 / 1900 / 2100MHz, Diversity (850, SL8091
1900MHz), Data Only
SL8092 Quad band GSM EDGE, UMTS 900 / 2100MHz, Diversity (900, 2100MHz),
- ) SL8092
Digital Voice and Data
SL8093 Quad band GSM EDGE, UMTS 900 / 2100MHz, Diversity (900, 2100MHz),
SL8093
Data Only
SL5010 Dual band CDMA2000 1X Rel 0, 1x EVDOTrA 800 / 1900MHz, Diversity,
- . SL5010
Digital Voice and Data
SL5011 Dual band CDMA2000 1X Rel 0, 1x EVDOrA 800 / 1900MHz, Diversity,
Data Only SL5011

WA_DEV_LG_UGD_001 Rev 002 March 30, 2011
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4. Hardware Compatibility

4.1. Electrical Compatibility

4.1.1. Block Level Functional Compatibility

———— —— o — . P —————— -

VCORE BUZZER
&LED

1| ADC_1,ADC 2 i :[[I
i GPIO_4, GPIO 5 i
L_______________________________________________'_‘I
I pa M- VE | : : usB |
== : AlrPrime
A —]— : R :
e - SL Module c |
| > |
_ ' 7|
— o : — |
e (%) 1 N :
£ i |
S | E— I N I
© |
*g, [ Ll
5 BI_ ________ I ON/OFF
au_____ L |

I 1 Compatible between the SL series

Lo
Compatible between the SL series
except for the SL501x
A Attention on application design

required for compatibility

Only available on the SL6087

Not available on the SL809x, SL501x

Only available on the SL501x

Figure 1. Block Level Functional Compatibility
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4.1.1.1.

RF Band

Hardware Compatibility

The SL series intelligent embedded modules are currently available in footprint compatible EDGE,
HSPA and CDMA 1X Rel 0, 1x EVDOTA versions. The following table shows the RF capabilities of
each embedded module variant.

Table 3. RF Band Supported by the SL Series Embedded Modules
SL Series :
Embedded Module RF Band Bandwidth
SL6087 Quad band GSM EDGE GPRS Class 10/ EDGE
SL8080 Quad band GSM EDGE, UMTS 850 / 1900 MHz EDGE Class 12, HSDPA
3.6Mbps
SL8081 Quad band GSM EDGE, UMTS 850 / 1900 MHz, EDGE Class 12, HSDPA
Data only 3.6Mbps
SL8082 Quad band GSM EDGE, UMTS 900 / 2100 MHz, EDGE Class 12, HSDPA
GPS, Voice or Data 3.6Mbps
SL8083 Quad band GSM EDGE, UMTS 900 / 2100 MHz, EDGE Class 12, HSDPA
Data only 3.6Mbps
SL8084 Quad band GSM EDGE, UMTS 850 / 2100 MHz, EDGE Class 12, HSDPA
GPS, Voice or Data 3.6Mbps
SL8085 Quad band GSM EDGE, UMTS 850 / 2100 MHz, EDGE Class 12, HSDPA
Data only 3.6Mbps
SL8090 Quad band GSM EDGE, UMTS 850/ 1900 /
- : ’ . EDGE Class 12, HSDPA
ég?gMHz, Diversity (850, 1900MHz), Voice or 14.4Mbps, HSUPA 5.76Mbps
SL8091 Quad band GSM EDGE, UMTS 850/ 1900 / EDGE Class 12, HSDPA
2100MHz Diversity (850, 1900MHz), Data only 14.4Mbps, HSUPA 5.76Mbps
SL8092 Quad band GSM EDGE, UMTS 900 / 2100MHz, EDGE Class 12, HSDPA
Diversity (900, 2100MHz), Digital Voice or Data 14.4Mbps, HSUPA 5.76Mbps
SL8093 Quad band GSM EDGE, UMTS 900 / 2100MHz, EDGE Class 12, HSDPA
Diversity (900, 2100MHz), Data only 14.4Mbps, HSUPA 5.76Mbps
SL5010 Dual band CDMA2000 1X Rel 0, 1x EVDOrA 800/ | CDMA2000 1X Rel 0 EVDOrA
1900MHz, Diversity, Digital Voice and Data FL/RL 3.1 Mbps / 1.8 Mbps
SL5011 Dual band CDMA2000 1X Rel 0, 1x EVDOrA 800/ | CDMA2000 1X Rel 0 EVDOrA
1900MHz, Diversity, Data Only FL/RL 3.1 Mbps / 1.8 Mbps
4.1.1.2. Temperature Range

The SL series has an extended temperature range. Refer to the following table for the temperature
range comparison depending on product reference.

Table 4.

Operating Temperature Range of the SL Series Embedded Modules

Product Reference

Operating Temperature Range

(industrial grade)

SL6087 -30°C to +70°C Class A
-40°C to +85°C Class B
SL8080/SL8082/SL8084 -30°C to +70°C Class A

-40°C to +85°C Class B
-40°C to +85°C Storage

WA_DEV_LG_UGD_001
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Hardware Compatibility

Product Reference

Operating Temperature Range

SL8081/SL8083/SL8085
(commercial grade)

-20°C to +60°C Class A
-30°C to +75°C Class B
-40°C to +85°C Storage

SL8090/SL8092
(industrial grade)

-30°C to +70°C Class A
-40°C to +85°C Class B
-40°C to +85°C Storage

SL8091/SL8093 -20°C to +60°C Class A
(commercial grade) -30°C to +75°C Class B
-40°C to +85°C Storage
SL5010/SL5011 -30°C to +70°C Class A
-40°C to +85°C Class B
4.1.1.3. Power Supply

The nominal voltage is 3.6V across all SL series variant. However, the SL6087 offers a wider voltage
range as compared to the other SL series embedded modules. Refer to the following table for more

details.

Table 5. Operating Voltages of the SL Series Embedded Modules

Vin SL6087 SL808x SL809x SL501x

Vin Max. 4.8 volt 4.3 volt 4.3 volt 4.3 volt

Vin Nominal 3.6 volt 3.6 volt 3.6 volt 3.6 volt

Vin Min. 3.2 volt 3.3 volt 3.3 volt 3.3 volt

Note: For the SL6087 and SL80xx embedded modules, the host-provided input voltage should provide an

instantaneous current of 3A that lasts for 5ms and a continuous current of 1.5A while staying within
the specified voltage range. For the SL501X, the host-provided input voltage should provide a 1.2A

current.

WA_DEV_LG_UGD_001
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4.1.2. Application Design Limitation

4.1.2.1. Antenna Interface

There is a difference between the main antenna port of the SL6087, SL80xx and SL501x. It is recommended to reserve an antenna path selection circuit on
the application design.

27 ANT DIV

22 ANT PRM

— 23
— 24
— 25
— 26

R1 RZ

L T ]
TO_ANTENMHA

Figure 2. Recommended Schematic Design of Antenna Port Selection for SL6087, SL80xx and SL501x

Note: Antenna path impedance control (500Q) is necessary for the layout implementation.

It is recommended to reserve the ESD protection circuit on each antenna port.
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The following table shows the antenna pin-out ports of the SL Series embedded modules.

Table 6.

Antenna Interface of the SL Series Embedded Modules

Hardware Compatibility

Diversity Diversity

22 ANT Agrtf””a NC - - ANT DRX | Antenna | - ANT DIV | Antenna | -
P Port Port
Main Main Main

29 NC -- ANT_PRM | Antenna -- ANT_PRM | Antenna -- ANT_PRM | Antenna --
Port Port Port
GPS GPS GPS

36 sgse“’ed— - ANT GPS | Antenna | -- ANT GPS | Antenna | - ANT GPS | Antenna | -
Port Port Port

WA _DEV_LG_UGD_001 Rev 002 March 30, 2011 17
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4.1.2.2. Audio Interface

41.2.2.1. Analog Audio Interface

41.2.2.1.1. Electrical Connection

The SL6087 and SL808x offers compatible analog audio pin outs.

Table 7. Analog Audio Interface Pin Out of SL6087and SL808x

mic +ve mic +ve

53 | MIC2P with 2.1V MIC1P with 2.1V DNC - - NC - -
internal internal
bias bias

54 MIC2N mic -ve -- MIC1IN mic -ve -- DNC -- -- NC -- --

56 | SPK2N Speaker - | _ SPK_N Speaker — | DNC - - NC - -
ve output ve output

57 | SPK2P Speaker | SPK_P Speaker DNC - - NC - -
+ve output +ve output

Note: SL8081, SL8083 and SL8085 do not provide Analog Audio Interface. The above mentioned pins will be NC (not connected) instead.
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41.2.2.1.2. Speaker Output Power

The SL6087 and SL808x use different audio amplifiers which results in different output power levels. The difference in the output power level can be easily
compensated using gain control. Refer to the AT Command Reference Guide compatible with the specific SL embedded module for more information.

Table 8. Speaker Output Difference Between the SL6087 and SL808x
Parameter SL6087 SL8080/SL8082/SL8084
Output Power* 250mW (max) TBD
Supported mode Differential / Single Ended Differential / Single Ended
Load resistance 8Q/4Q 8Q/4Q
* The output power specified is achieved while using a differential output with 8Q load resistances.
4.1.2.2.2. Digital Audio Interface
The SL series embedded modules have compatible pin outs for the digital audio interface.
Table 9. Digital Audio Interface Pin Out of the SL Series Embedded Modules
SL6087 SL8080/SL8082/SL8084 SL8090/SL8092 SL501x
Pin # ; . ; ;
=IFmel Function | Value N Function | Value el Function | Value Sl el Function | Value
Name Name Name Name
PCM- Frame PCM_SYN | Frame PCM_SYN | Frame PCM- Frame
64 SYNC Sync 1V8 output C Sync 1V8 output C Sync 1V8 output SYNC sync 2V6 output
Data PCM_DO Data PCM_DO Data : Data
65 PCM-OUT output 1V8 output uT output 1V8 output uT output 1V8 output | PCM-OUT output 2V6 output
66 PCM-IN Data input | 1V8 input PCM_DIN | Datainput | 1V8input PCM_DIN | Datainput | 1V8input PCM-IN Data input | 2V6 input
67 PMC-CLK | Bit Clock 1V8 output | PMC_CLK | Bit Clock 1V8 output | PMC_CLK | Bit Clock 1V8 output | PMC-CLK | Bit Clock 2V6 output

The SL series embedded modules’ digital audio interface works in master mode. To make the application compatible with various SL series embedded
modules, the external device which connects to the embedded modules’ digital audio interface must be compatible with the embedded modules’ operating
clock rates. The following table shows the operating mode details between the SL series embedded modules.
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Table 10. Digital Audio Interface Features of the SL Series Embedded Modules

Parameter SL6087 SL8080/SL8082/SL8084 SL8090/SL8092 SL501x
Operating Mode Master Master Master Master
Bit rate 768kHz only 2.048MHz 2.048MHz 2.048MHz
Sample rate 8kHz 8kHz 8kHz 8kHz

Frame format

16 bits MSB first

16 bits MSB first

16 bits MSB first

16 bits MSB first

Frame Sync type

Long Frame Sync only

Long Frame Sync only

Long Frame Sync only

Short Frame Sync only

4.1.2.3.

JTAG and UART1 Interface

The pins used for UARTL in the SL6087 correspond to the JTAG pins of the SL808x, SL809x and SL501x. To make the SL6087 application compatible with
either HSPA version SL808x/SL809x or EVDO version SL501x, UART1 must not be used. It is recommended to reserve test points for these pins in the
application board for debugging use or for SL6087 firmware upgrade.

In case the UART interface is required, it is suggested to use UART2 of the SL6087 or UARTL1 of the SL808x/SL809x/SL501x instead. Note that UART2 is
not enabled by default on the SL6087. Software customization is required before the SL6087 is soldered onto the application board. Refer to section 4.1.2.4
UART?2 Interface for more information about the UART2 interface of the SL6087.

The following table describes the JTAG pin out of the SL808x, SL809x and SL501x whose pin numbers correspond to the UARTL1 signals of the SL6087.

Table 11. JTAG Pin Out of SL808x, SL809x and SL501x and UART1 Pin Out of SL6087
Pin # SL6087 SL808x SL809x SL501x
Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name
1 RXD1 Receive 2V8 output
Serial Data
2 CTSs1 Clear to 2V8 output
Send
69 DCD1 Data 2V8 output | TDI Data in -- TDI Data in -- TDI Data in --
Carrier
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Pin # SL6087 SL808x SL809x SL501x
Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name

Detect

70 DTR1 Data 2V8 input T™MS Mode -- T™MS Mode -- TMS Mode --
Terminal select select select
Ready input input input

71 RI1 Ring 2V8 output | TCK Clock input | -- TCK Clock input | -- TCK Clock input | --
Indicator

72 DSR1 Data Set 2V8 output | TRST_N Reset -- TRST_N Reset -- TRST_N Reset --
Ready

73 RTS1 Request to | 2V8 input TDO Data out -- TDO Data out -- TDO Data out --
Send

74 TXD1 Transmit 2V8 input RTCK Return -- RTC Return -- RTCK Return --
Serial Data clock clock clock

The following table describes the JTAG pin out of the SL6087.

Table 12.  JTAG Pin Out of SL6087

Pin | SL6087 SL808x SL809x SL501x

#

Signal Function Value Signal Function Value Signal Function Value Signal Function Value
Name Name Name Name
19 RTCK Return - GND -- -- GND -- -- GND -- --
clock
20 TRST_N Reset - GND -- -- GND -- -- GND -- --
31 TDI Data in - NC Not -- NC Not -- NC Not --
Connected Connected Connected
32 T™MS Mode - NC Not -- NC Not -- NC Not --
select input Connected Connected Connected
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Pin | SL6087 SL808x SL809x SL501x
#
Signal Function Value Signal Function Value Signal Function Value Signal Function Value
Name Name Name Name
33 TDO Data out -- NC Not -- NC Not -- NC Not --
Connected Connected Connected
34 TCK Clock input | -- NC Not -- NC Not -- NC Not --
Connected Connected Connected

For the SL6087’s JTAG interface, it is recommended to have test points on the application board design. The application board must have a 0Q jumper to
short pins 19 and 20 to GND when the SL808x/SL809x/SL501x is used.

- 14
- 15
= 16
- 17
TP_BOOT () 18
TP_RTCK () 19
TP_TRSTN () . 20
] o « w

Figure 3. Recommended Schematic Design for the SL6087 JTAG Pins

Short JP1 and JP2 on the application board when SL808x/SL809x/SL501x is in use.
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4.1.2.4.

UART2 Interface

Hardware Compatibility

The SL6087's UART?2 interface is assigned to the same pin of the SL808x, SL809x and SL501x’s UART1 interface. In case the UART interface is required, it
is necessary to have software customization on the SL6087 to enable UART2 which is not enabled by default.

Table 13. Common UART Interface on the SL Series Embedded Modules
Pin # SL6087 SL808x SL809x SL501x
Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name
45 TXD2 Transmit 1V8 input UARTL_T | Transmit 1V8 input UARTL_T | Transmit 1Vv8 input UARTL_T | Transmit 2V6 input
serial data XD serial data XD serial data XD serial data
46 RXD2 Receive 1V8 output | UART1_R | Receive 1V8 output | UART1_R | Receive 1V8 output | UART1_R | Receive 2V6 output
serial data XD serial data XD serial data XD serial data
a7 CTS2 Clear to 1V8 output | UART1_C | Clearto 1V8 output | UART1_C | Clearto 1V8 output | UART1_C | Clearto 2V6 output
send TS N send TS N send TS_N send
48 RTS2 Ready to 1V8 input UART1_R | Ready to 1V8 input UART1_R | Readyto 1V8 input UART1_R | Readyto 2V6 input
send TS N send TS N send TS_N send

The four-line serial interface is based on TIA-232 standard interface. Note however that for the SL80xx and SL501x, there is an option to configure the
embedded module to support full UART using the configurations listed in the table below.

Table 14. Configurations for Supporting a Full UART on the SL80xx/SL501x
Additional UART2 Signal Configuration A Configuration B Configuration C
Signal Function Value Pin Signal Function Pin Signal Function Pin Signal Function
Name Number Name Number Name Number Name
Data General PCM_DOU | PCM Data SPI Chip
DCD Carrier 1V8 output | 3 GPIO_1 Purpose 1/0 65 T Output 11 SPI_CS N Select
Detect
Data
DTR Terminal | 1V8input | 2 GPIO 2 General 66 pcm pIN | PCMData | 4, SPI_CLK | SPI Clock
Purpose I/O Input
Ready
WA _DEV_LG_UGD_001 Rev 002 March 30, 2011 23




Migration Guide

Hardware Compatibility

Additional UART2 Signal Configuration A Configuration B Configuration C
Signal Function Value Pin Signal Function Pin Signal Function Pin Signal Function
Name Number Name Number Name Number Name
Data Set General SPI_DATA | SPI Master
DSR Ready 1V8 output 1 GPIO_3 Purpose 1/0 67 PCM_CLK PCM Clock | 13 _MOSI Output
RI Ring 1v8 output | 61 WAKE N | WakeHost | o) WAKE N | WakeHost | o) WAKE N | Wake Host
Indicator - Interface - Interface - Interface

For more information about configuring these signals, refer to document [6] AirCard/AirPrime UMTS Devices Supported AT Command.

Caution:

SL501x only supports configuration A.

Note:

The baud rate limitation for the UART port is as listed below.

When either configuration B or C is used to support full UART, the PCM or SPI pins can no longer be used for digital audio or serial bus interface.

Table 15. UART Baud Rate Limit of the SL Series Embedded Modules
Parameter SL6087 SL808x SL809x SL501x
Baud Rate Up to 921kbits/s Up to 230.4kbits/s (TBC) Up to 230.4kbits/s (TBC) Up to 230.4kbits/s (TBC)
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4.1.2.5.

USB Interface

Hardware Compatibility

The SL series embedded modules share common pins for the USB interface. However, the SL6087 require an external voltage input (VPAD-

USB/USB_VBUS) for the USB interface. The SL6087 is connected to the USB host through an additional 3.3V LDO.

The SL808x and SL809x support USB 2.0 High Speed while the SL6087 and SL501x support up to USB 2.0 Full speed. The application design must be
compatible with both USB 2.0 operating modes.

Table 16. Common USB Interface on the SL Series Embedded Modules
Pin | SL6087 SL808x SL809x SL501x
#
Signal Function Value Signal Function Value Signal Function Value Signal Function Value
Name Name Name Name
USB
49 \JZ/SD Power 3v3input | NC - - NC - - NC -- --
Supply
50 USB-DP USB Data | USB D+ USB Data | USB D+ USB Data | USB-DP USB Data |
+ve - +ve - +ve +ve
51 USB-DM USB Data | USB D- USB Data | USB D- USB Data | USB-DM USB Data |
-ve - -ve - -ve -ve
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4.1.2.6. SIM Detection

The SIM Detection pin of the SL6087 is in conflict with the 1V8 regulator output of the SL808x/SL809x, and the 2V6 regulator output of the SL501x. A 0Q
resistor can be placed in serial connection and equipped only when SL6087 is used.

Table 17.  SIM Detection Pin of the SL6087 or VREG pin of the SL808x/SL809x and SL501x

10 siMPres | SIMCard 14y in0ut - ~ -

VREF_1V | 1V8 LDO VREF_1V | 1V8 LDO VREG_GP | 2V6 LDO

Detect 8 output 8 output _2V6 output
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4.1.2.7. Voltage Regulator Output

The SL6087 provides two regulator outputs as VCC_2V8 (pin 58) and VCC_1V8 (pin 59). However, only a 1V8 output is available on the SL808x/SL809x,
and only a 2V6 output is available on the SL501x.
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SIM-CLK [ 3 9 J600
JP3 10 LEA25X30_M
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Figure 4. Recommended Schematic Design for Using SL808x/SL809x 1V8 or SL501x 2V6 Regulator Output

If the VCC_1V8 regulator output from the SL808x/SL809x or the VCC_2V6 regulator output from the SL501x is used on the application board, JP3 has to be
shorted and JP4 has to be open. JP4 is reserved for the SIM Detection function when SL6087 is in use.
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Table 18.

Regulator Output of the SL Series Embedded Module

Hardware Compatibility

10 SIMPRES | SIM Card 1V8 input VREF_1V | 1v8 LDO -- VREF_1V | 1V8 LDO -- VREG_GP | 2V6 LDO --
Detect 8 output 8 output _2V6 output

58 VCC_2v8 | 2v8 (@) NC -- -- NC -- -- NC -- --
Supply
Output

59 VCC_1v8 | 1v8 (@) NC -- -- NC -- -- NC -- --
Supply
Output
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4.1.2.8. GPIO(s)

The number of GPIO varies depending on the SL series embedded module. The SL6087 provides 26 GPIOs, while the SL808x provides 3 GPIOs, the
SL809x provides 4 GPIOs, and the SL501x provides 5 GPIOs.

The following table enumerates the available GPIOs on each SL series embedded module.

Table 19. GPIOs available on the SL Series Embedded Modules

Pin Number SL6087 GPIO Name SL808x GPIO Name SL809x GPIO Name SL501x GPIO Name
1 CT104-RXD1/ GPIO5 GPIO_3 GPIO_3 GPIO_3
2 ~CT106-CTS1/ GPIO7 GPIO_2 GPIO_2 GPIO_2
3 - GPIO_1 GPIO_1 GPIO_1
4 CLK320/GPIO0 - GPIO_O GPIO_4
> - - - GPIO_5
10 SIMPRES / GPIOI8 - - -

11 ~SPI1-I_CS / GPIO20 - - -

12 SPI1-CLK / GPIO12 - - -

13 SPI1-10 / GPIO13 - - -

14 SPI1-1/ GPIO19 - - -

15 GPIO21 - - -

16 SDA / GPIO2 - - -

17 SCL/GPIO1 - - -

37 GPI1024 - - -

38 GPI1022 - - -

39 GPI023 - - -

45 CT103-TXD2 / GPIO14 - - -

46 CT104-RXD2 / GPIO15 - - -

47 ~CT106-CTS2/ GPIO16 - - -

48 CT105-RTS2/ GPIO17 - - -

61 INTO / A26 / GPIO3 - - -
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Pin Number SL6087 GPIO Name SL808x GPIO Name SL809x GPIO Name SL501x GPIO Name
62 INT1/ GPIO25 - - -
69 ~CT109-DCD1/GPIO11 - - -
70 ~CT108-2-DTR1 / GPIO9 - - -
71 ~CT125-RI1/ GPIO10 - - -
72 ~CT107-DSR1/ GPIOS8 - - -
73 ~CT105-RTS1/GPIO6 - - -
74 CT103-TXD1/ GPIO4 - - -

Only common GPIO pins could be used on the application board when the application board has to be compatible with all SL series embedded module
variants. The following table shows the common GPIOs between the AirPrime SL series embedded modules.

Table 20. Common GPIO(s) of the SL Series Embedded Modules

SL6087 SL808x SL809x SL501x
Fin # Si I Si | Si I Si |
igna . ignha : ignha . igna .
Name Function | Value Name Function | Value Name Function | Value Name Function | Value
GPIO,
1 RXD1/ reset state | 2V8 10 | GPIO.3 | GPIO 1v8 10 GPIO.3 | GPIO V8 10 GPIO.3 | GPIO 2V6 10
GPIO5 is “1” voltage voltage voltage
GPIO,
2 crsy reset state | 2V81O | GPIO.2 | GPIO 1v8 10 GPIO 2 | GPIO V8 10 GPIO 2 | GPIO 2V6 10
GPIO7 is Hi-Z voltage voltage voltage

GPI022, GPI023 and GPI1024 on the SL6087 must be configured as GPI, as these pins have to be shorted to GND for compatibility with
SL808x/SL809x/SL501x.

WA_DEV_LG_UGD_001 Rev 002 March 30, 2011 30




Migration Guide Hardware Compatibility

4.1.2.9. Digital Control Signal

4.1.2.9.1. Turn ON the Embedded Modules

Turning the embedded module ON or OFF is controlled by pin 43. Note that the control logic is
different between the SL6087 and the SL808x/SL809x/SL501x. The following table shows the
differences between the control logic of the SL series embedded modules.

Table 21. On / Off Logic, pin 43, of the SL Series Embedded Modules

State SL6087 SL808x SL809x SL501x
Power On | High at pin 43 Low at pin 43 Low at pin 43 Low at pin 43
Power Off | Low at pin 43 High at pin 43 High at pin 43 High at pin 43

The following sub-sections describe in general the two ways to control the embedded modules’ on/off
pin.

For details on timing and triggering methods, refer to the Product Technical Specifications document
of the corresponding SL embedded module. Refer to section 2.1 List of References for the list of
available documents.

4.1.2.9.1.1. By Software/External Application Processor

Depending on the application design, on/off could be controlled by the external processor. In order to
be compatible with all SL series embedded modules, the external processor must be capable of
switching the control logic.

VEATT
VT
MCu
CTRL
. PIH Pin 43
I of SL series
GMND

Figure 5.  SL Series Embedded Module Power On/Off Control by an External Application Processor

Note: Remove R4 when using SL808x/SL809x/SL501x.

4.1.2.9.1.2. By Fixed Hardware Configuration

When the application is used as a standalone device, the on/off pin can be tied to the active logic
level. The system will automatically turn on when power supply is present. In this case, it is
recommended to reserve both pull up and pull low circuits on the application board (the active logic
level for SL6087 is high, while the active logic level for SL80xx and SL501x is low).
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VBATT
R5
i Pin 43
of 5L series
313
SMND

Figure 6.  Recommended Schematic Design for Fixed Hardware Configuration of the On/Off Control

Note the following:

e Remove R6 and place R5 when using SL6087.
e Remove R5 and place R6 when using SL808x/SL809x/SL501x.

4.1.2.9.2. External Buzzer/Flash LED

The Buzzer output and Flash LED output of the SL6087 are different compared to the Buzzer/Flash
LED outputs of the SL808x/SL809x/SL501x:

e The SL6087 provides an open drain output which allows the buzzer/LED to be directly
connected to the SL6087; while the SL808x/SL809x/SL501x is a GPO output that cannot
drive the buzzer/LED directly.

e The Buzzer output of the SL6087 is controlled by a PWM; while the SL808x/SL809x/SL501x
is controlled by GPIO.

In order for the application to be compatible with SL808x/SL809x/SL501, it is recommended to have
an open drain circuit for driving the external LED and an additional frequency generator for the buzzer

output.
VCC
vee ﬁﬂ”
R2 —1  >eo
LED FLASH :E -
Rohm DTC144EE
GND

Figure 7. Recommended External Open Drain Driving Circuit for Flash LED

Note: Remove R2 when using SL808x/SL809x/SL501x. The value of R1 could be tuned to fit the LED
brightness.
4.1.2.9.3. BOOT for SL6087

External control is necessary for the SL6087 during firmware upgrade. It is recommended to reserve a
test point for the BOOT pin.
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Table 22.  BOOT Pin of the SL6087

Pin # Signal Name Function Value
18 BOOT Download mode selection 1V8, input
4.1.2.9.4. Pull Up for SL808x/SL809x Control Pins

The SL808x/SL809x requires having an external 1V8 pull up for:

e W _DISABLE_N, pin 62
e SYSTEM_RESET_N, pin 63

The application board has to reserve the pull up resistor pads when using SL808x/SL809x.

Because pin 62 of the SL6087 is an interrupt pin, the pull up resistor must be removed from the
application board when the SL6087 is in use. Furthermore, this interrupt pin must be programmed as
a GPI by AT command.

For the SL501x, pins 62 and 63 need not be pulled up.

4.1.2.10. Features Only Supported by SL6087

The SL6087 provides additional features not supported by SL808x/SL809x/SL501x. These features
cannot be used when compatibility is required with SL808x/SL809x/SL501x. The following table
shows the features only supported by SL6087.

Table 23. Features Only Supported by SL6087

Pin # | Signal Name Function SL6087 Value

3 BAT-RTC RTC Battery Connection 3.0V Input / 2.5V Output

e GPIO (compatible)
or

4 GPIO0/CLK320* )
e Optional 32.768KHz output for
external circuit (not compatible)
5 ADC2 Analog to Digital Input 2 Analog Input, 2V input range
16 SDA I°C Data Input / Open Drain Output
17 SCL I°C Clock Open Drain Output
40 ADC1 Analog to Digital Input 1 Analog Input, 2V input range
* Using pin 4 as a GPIO allows for compatibility with the SL809x and SL501x; however, CLK320 function cannot

be used when compatibility with other SL embedded modules is required.
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4.1.2.11. Features Only Supported by SL6087/SL80xx

The SL6087/SL80xx provides SPI features which are not supported by SL501x. The following table
enumerates the SPI features not supported by the SL501x.

Table 24. Features Only Supported by SL6087/SL80xx

Pin # Signal Name Function Value
11 SPI_CS_N SPI Chip Select 0

12 SPI_CLK SPI Clock @]

13 SPI_DATA_MOQOSI SPI Master Output O

14 SPI_DATA_MISO SPI Master Input I

The above mentioned pins may also be used to configure a full UART for the SL80xx.Refer to section
4.1.2.4 UART2 Interface for more information about configuring these pins as additional UART
signals.

Note: These pins cannot be used as SPI interface pins when used to configure a full UART in the SL80xx.

4.1.2.12. Features Only Supported by SL501x

The SL501x provides additional features not supported by SL6087/SL808x/SL809x. These features
cannot be used when compatibility is required with SL6087/SL808x/SL809x. The following table
shows the features only supported by SL501x.

Table 25. Features Only Supported by SL501x

Pin # Signal Name Function Value
GPIO_4* General purpose input / output 2V6, Input / Output
GPIO_5 General purpose input / output 2V6, Input / Output
17 ADC 1 Analog to Digital Input Analog Input
18 ADC 2 Analog to Digital Input Analog Input
* GPIO_4 (pin 4) may be used compatibly with SL809x.Compatibility with SL6087 varies depending on how pin 4

of the SL6087 was used. Refer to Table 23 Features Only Supported by SL6087 for more information.
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4.2. Soldering Pad Design

The application PCB will be the same among the SL series embedded modules. Nevertheless, a
different Solder Mask will be used for the case of SL6087 to cover the 2™ row of GND pads and to
prevent soldering those pads.

L 2R
1 57
20 38
= EE

Figure 8. Recommended Soldering PAD Design

When the SL6087 is used, the highlighted GND pads should be covered by Solder Mask.

Warning: Itis recommended to have a GROUND area under the SL series module; this ground area should
be a whole area of copper with proper ground vias to provide a good grounding system between the
application and the embedded module and improved thermal dissipation. It should be covered by
solder resist on the non-soldered area.

The ground vias may be micro-vias, filled or unfilled.
For SL6087 modules, the ground vias should not be placed in the test points’ location.

In any case, there shall not be any SIGNAL-trace or SIGNAL-hole/micro-via other than GROUND
under the AirPrime SL Series product.

For more details, refer to document [5] AirPrime SL Series Customer Process Guidelines.
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4.3.

Stencil Design

Hardware Compatibility

For SL6087, DO NOT open the stencil for the 16 center GND pads as shown in the figure below.

QR 2R

1 57

20 38

E s B
Figure 9.  Stencil Design for the SL6087

4.4.

Mechanical Differences

The module thickness varies depending on the SL series embedded module. The following table
enumerates the thickness of each SL series embedded module.

Table 26. Thickness of the SL Series Embedded Modules
SL6087 SL808x SL809x SL501x
Thickness 2.65mm (typical) 2.40mm (typical)* 2.40mm (typical)* 2.47mm (typical)
2.85mm (max) 2.55mm (max) 2.55mm (max) 2.50mm (max)

*

The specified module thickness includes the thickness of the module’s label. The typical module thickness
without label is 2.35mm.
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5. SL Series Embedded Module Pin Out

Table 27. Pin Out List of the SL Series Embedded Modules

Pin SL6087 SL808x SL809x SL501x

#

Signal Function Voltage Signal Name Function 1/0 Signal Name Function 1/0 Signal Name Function 1/0
Name
CT104- .

1 RXD1/ Main RS232 | e ovg | GPIo 3 General 1o GPIO_ 3 General o | cros General o
GPIOS Receive Purpose 1/10 Purpose 1/10 Purpose 1/0
~CT106- Main RS232 General General General

2 CTS1/ Clear to VCC_2Vv8 GPIO_2 Purbose 1/O 1’10 GPIO_2 Purpose 1/O le} GPIO_2 purose 1/0 110
GPIO7 Send P P P

RTC Battery General General General
3 BAT_RTC Connection BAT-RTC GPIO_1 Purpose /0 110 GPIO_1 Purpose /0 110 GPIO_1 Purpose /0 110
CLK320/GP General General
4 100 - VCC_2Vv8 NC - - GPIO_0 Purpose 1/0 110 GPIO_4 Purpose /0 110
Analog to General

5 ADC2 Digital Input 2v NC - - NC - - GPIO_5 Purpose /0 Vo

6 SIM-VCC SIM Power 1V8 or 3V EXT_VREG_USI | USIM VCC o EXT_VREG_USI USIM VCC o EXT_VREG_USI USIM VCC o
Supply M Supply M Supply M Supply

7 ~SIM-RST | SMreset wvgoravy | EXTUSIMRES 1 gy reset o EXT_USIM_RES | siM reset o EXT_USIMRES | ysiM reset o)
Output ET ET ET

8 SIM-10 SIM Data 1Vv8 or 3V iXT—USWI—DAT USIM I/O pin l[e} iXT—US|M—DAT USIM I/O pin lfe} §XT—USIM—DAT USIM I/O pin 110

9 SIM-CLK SIM Clock 1Vv8 or 3V EXT_USIM_CLK | USIM Clock (0] EXT_USIM_CLK USIM Clock (0] EXT_USIM_CLK USIM Clock O

10 SIMPRES / SIM . VCC_1Vv8 VREF_1V8 1v8 LDO (0] VREF_1V8 1v8 LDO (0] VREG_MSMP_2 2V6 LDO O
GPIOI8 Detection V6
~SPI1-I_CS SPI1 Chip SPI Chip SPI Chip __ __

1 / GPIO20 Select vee_2ve SPLCS N Select © SPLCS_N Select © NC

12 gilllo'(ljzl‘K / SPI1 Clock VCC_2Vv8 SPI_CLK SPI Clock (0] SPI_CLK SPI Clock (0] NC - -
SPI1-10 / SPI1 Data SPI_DATA_MOS | SPI Master SPI_DATA_MOS | SPI Master __ __

13 GPIO13 input / output vee 2ve | Output © | Output © NC

14 SPI1-1/ SPI1 Data VCC_2V8 SPI_DATA_MIS SPI Master | SPI_DATA_MIS SPI Master I NC - -
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Pin SL6087 SL808x SL809x SL501x
#
Signal Function Voltage Signal Name Function 1/0 Signal Name Function 1/0 Signal Name Function 1/0
Name
GPIO19 input (0] Input (@) Input
15 GPIO21 -- VCC_2Vv8 NC -- -- NC -- -- NC -- --
SDA/ .
16 GPIO2 12C Data Open Drain | NC -- -- NC -- -- NC -- --
SCL/ . Analog to
17 GPIO1 12C Clock Open Drain | NC -- -- NC -- -- ADC_1 Digital Input |
18 | BoOT - vee 1ve | Nc - - NC - - ADC_2 Analog to |
_ — Digital Input
19 | rRTCK JTAGrewm | oo 1ve | anp - - GND - - GND - -
clock -
20 ~TRST JTAG reset VCC_1V8 GND - - GND - - GND - -
21 GND - GND - - GND - - GND - -
22 | ANT_PRM | Main NC - - ANT_DRX Diversity - ANT_DIV Diversity -
- Antenna - Antenna - Antenna
23 GND - GND - - GND - - GND - -
24 NC - NC - - NC - - NC - -
25 GND - NC - - NC - - NC - -
26 NC - NC - - NC - - NC - -
27 NC - NC - - NC - - NC - -
28 GND - GND - - GND - - GND - -
29 NC - ANT_PRM Main Antenna | -- ANT_PRM Main Antenna | -- ANT_PRM Main Antenna | --
30 GND - GND - - GND - - GND - -
31 TDI - vcc_1ve | Nc - - NC - - NC - -
32 T™S - vcc_1ve | Nc - - NC - - NC - -
33 TDO - vcc_1ve | Nc - - NC - - NC - -
34 TCK - vcc_1ve | Nc - - NC - - NC - -
35 Eese“’ec’—s - GND - - GND - - GND - -
36 gese”’e‘j—3 - ANT_GPS GPS Antenna | — ANT_GPS GPS Antenna | -- ANT_GPS GPS Antenna | --
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Pin | sL6087 SL808x SL809x SL501x
#
Signal Function Voltage Signal Name Function 1/0 Signal Name Function 1/0 Signal Name Function 1/0
Name
37 GPIO24 - vcc_2vs | onp - - GND - - GND - -
38 GPIO22 - vcc_2vs | onp - - GND - - GND - -
39 GP1023 - vcc_2vs | onp - - GND - - GND - -
40 | apci Analog to Analog NC - - NC - - NC - -
Digital Input
41 ?eser"ed—“ - DNC - - DNC - - NC - -
42 | vBATT ES‘F’)V;; VBATT VCC_3V6 3V6 Supply | VCC_3V6 3V6 Supply [ VCC_3V6 3V6 Supply [
ON / ~OFF
43 ON/~OFF control VBATT POWER_ON_N Power on I POWER_ON_N Power on | POWER_ON_N Power on |
44 | VBATT gg;’)ﬁ; VBATT VCC_3V6 3V6 Supply | VCC_3V6 3V6 Supply [ VCC_3V6 3V6 Supply [
CT103- Auxiliary
45 TXD2 / RS232 vcc_1vs | UARTL TXD UART | UART1_TXD UART [ UART1_TXD UART [
. — - Transmit Data - Transmit Data - Transmit Data
GPI014 Transmit
CT104- Auxiliary
46 | RXD2/ RS232 VCC_1v8 | UARTL RXD UART 0 UARTL_RXD UART o) UARTL_RXD UART 0
} Receive Data Receive Data Receive Data
GPIO15 Receive
~CT106- Auxiliary
47 | cTS2/ RS232 Clear | VCC_1v8 | UARTL cTs N | YART Clear | UART1 CTS N | YART Clear | UARTL CTS N | YART Clear o
To Send To Send To Send
GPIO16 to Send
CT105- Q‘ggy UART UART UART
48 RTS2/ VCC_1V8 UART1_RTS_N Request to | UART1_RTS_N Request to | UART1_RTS_N Request to |
Request to
GPIO17 Send Send Send
Send
49 | veab-usg | USBPower 1\ papuse | NC - - NC - - NC - -
Supply input
50 USB-DP USB Data+ | VPAD-USB | USB_D+ USB Data + 110 USB_D+ USB Data + 110 USB_D+ USB Data + 110
51 USB-DM USB Data - VPAD-USB | usB_D- USB Data - /0 USB_D- USB Data - /0 USB_D- USB Data - 110
52 GND - GND - - GND - - GND - -
53 | micap Microphone | 52109 MIC1 P Micraphone | NC - - NC - -
input + input +
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Pin | SL6087 SL808x SL809x SL501x
#
Signal Function Voltage Signal Name Function 1/0 Signal Name Function 1/0 Signal Name Function 1/0
Name
54 | mican Microphone | 12109 MIC1_N Microphone | NC - - NC - -
input - - input -
55 'TNS'M—TES - NC - - NC - - NC - -
56 | SPK2N Speaker Analog SPK_N Speaker 0 NC Speaker o NC - -
output - - output - output -
Speaker Speaker Speaker _ _
57 SPK2P output + Analog SPK_P output + O NC output + O NC
58 | vcc avs | 2V8SuPPlY | e avs | Ne - - NC - - NC - -
Output
59 | vcc 1vs V8 supply | yee 1vg | ne - - NC - - NC - -
- Output -
60 | FLASH-LED | LEDO Output | Open Drain | LED_FLASH LED driver o LED_FLASH LED driver o LED FLASH LED driver o
61 INTO/A26/ | Interrupt O VCC 1V8 WAKE N W ake Host o WAKE N W ake Host o WAKE N W ake Host o
GPIO3 Input = - Interface - Interface - Interface
INT1/ Interrupt 1 Wireless Wireless Wireless
62 | epioos e VCC 2v8 | W DISABLE N | o= | W_DISABLE N | L. l= | W_DISABLE N | o 7o [
63 ~RESET RESET Input | VCC_1V8 SYSTEM_RESE Reset | SYSTEM_RESE Reset | SYSTEM_RESE Reset |
TN TN TN
64 | pcm-sync | PEMFrame 1 yec 4y | pom_syne PCM Frame o PCM_SYNC PCM Frame | PCM_SYNC PCM Frame o
Synchro Synchro Synchro Synchro
65 | pcm-our | PCMData vce 1ve | PcMm_pouT PCM Data o) PCM_DOUT PCM Data o) PCM_DOUT PCM Data 0
Output Output Output Output
66 | PCM-IN PCM Data vce_1vs | pcm_DIN PCM Data | PCM_DIN PCM Data | PCM_DIN PCM Data |
Input Input Input Input
67 | PCM-CLK PCMClock | VCC_1v8 | PCM_CLK PCM Clock o PCM_CLK PCM Clock o PCM_CLK PCM Clock o
68 | Buzz-out g‘:ﬁgﬁ{ Open Drain | BUZZER_EN - o BUZZER_EN - o BUZZER_EN - o
~CT109- Main RS232
69 | pcoi/ Data Carrier | VCC_2v8 | TDI LeSJIDa‘a IIo DI LeSJtData 1) DI LeSJtData 1o
GPIO11 Detect P P P
70 | ~CT108-2- | MainRS232 | ycc ovg | TMs Test Mode IIo ™S Test Mode o ™S Test Mode 1o
DTR1/ Data Select Select Select
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Pin SL6087 SL808x SL809x SL501x
#
Signal Function Voltage Signal Name Function 1/0 Signal Name Function 1/0 Signal Name Function 1/0
Name
GPIO9 Terminal
Ready
~CT125-RI1 Main RS232
71 Ring VCC_2Vv8 TCK Test Clock 110 TCK Test Clock 110 TCK Test Clock 110
/ GPIO10 ;
Indicator
~CT107- Main RS232
72 DSR1/ Data Set VCC_2Vv8 TRST_N Test Reset I/0 TRST_N Test Reset 110 TRST_N Test Reset 110
GPIO8 Ready
~CT105- Main RS232
73 | RTS1/ Requestto | vCC_2v8 | TDO oo Data Te TDO oo Data o | oo oo Data 1o
GPIO6 Send P P P
CT103- .
74 | TxD1/ Main RS232 | \oc ovg | RTC Return TCK 110 RTC Return TCK 110 RTCK Return TCK 110
Transmit -
GPIO4
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6. Interface Selection

Each of the AirPrime SL series embedded modules provides 74 signal pins. It might or might not be necessary for these pins to be connected depending on
the application requirement. Particularly for interfaces such as SPI, USB and UART, the selection only depends on the external host connection. The
following tables show the necessary pins to be used based on the interfaces selected.

6.1. Standalone Operation Terminal

Table 28. Necessary Pins for Working as a Standalone Operation Terminal

Pin # SL6087 SL808x SL809x SL501x
Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name

42,44 VBATT Power -- VCC_3V6 -- -- VCC_3V6 -- - VCC_3V6 -- --
Supply

21,23, | GND -- -- GND -- -- GND -- - GND -- --

25, 28,

30, 52

19, 20, | Reserved -- -- GND -- -- GND -- - GND -- --

35

37,38, | GPIO24, - -- GND - - GND - - GND -- --

39 22,23

43 ON/~OFF ON/~OFF High POWER_ ~ON/OFF Low POWER_ ~ON/OFF Low POWER_ ~ON/OFF --
Control enable ON_N Control enable ON_N Control enable ON_N Control

22 ANT Antenna -- NC -- -- ANT_DRX | Diversity -- NC / -- --

Antenna ANT_DIV
29 NC -- -- ANT_PRM | Primary -- ANT_PRM | Primary -- ANT_PRM | Antenna --
Antenna Antenna

6 SIM-VCC SIM power | -- VREG_US | USIMVCC | -- VREG_US | USIMVCC | -- VREG_US | USIMVCC | --

supply IM supply IM supply IM supply

WA_DEV_LG_UGD_001 Rev 002

March 30, 2011

42




Migration Guide

Interface Selection

Pin # SL6087 SL808x SL809x SL501x
Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name
7 ~SIM_RST | SIM reset -- USIM_RE USIM - USIM_RE USIM -- USIM_RE USIM -
output SET reset SET reset SET reset
8 SIM-10 SIM data -- USIM_DA USIM 1/O - USIM_DA USIM 1/O -- USIM_DA USIM 1/0 -
TA pin TA pin TA pin
9 SIM-CLK SIM clock -- USIM_CL USIM - USIM_CL USIM -- USIM_CL USIM -
K clock K clock K clock
6.2. Remote Accessible Terminal
6.2.1. Access through UART
Table 29. UART Interface of the SL Series Embedded Modules
SL6087 SL808x SL809x SL501x
Pin # i . ; ;
=lerel Function | Value Sl Function | Value SElE Function | Value =lamel Function | Value
Name Name Name Name
Transmit . UART1_ T | Transmit . UART1 T | Transmit . UARTL T | Transmit .
45 TXb2 serial data 1v8 input XD serial data 1V8 input XD serial data 1V8 input XD serial data 2V6 input
Receive UART1 R | Receive UART1 R | Receive UART1 R | Receive
46 RXD2 serial data 1V8 output XD serial data 1V8 output XD serial data 1V8 output XD serial data 2V6 output
Clear to UART1 C | Clearto UART1 _C | Clearto UART1 _C | Clearto
47 CTS2 send 1V8 output TS N send 1V8 output TS N send 1V8 output TS N send 2V6 output
Ready to . UART1_R | Ready to . UART1_R | Ready to . UART1 R | Ready to .
48 RTS2 send 1V8 input TS N send 1V8 input TS N send 1V8 input TSN send 2V6 input
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Note: The SL80xx and SL501x can be configured to support full UART. For more information, refer to section 4.1.2.4 UART2 Interface.
6.2.2. Access through USB
Table 30. USB Interface of the SL Series Embedded Modules

VPAD- USB Power .
49 USB Supply 3V3input NC -- - NC - - NC . B
50 USB-DP USB Data _ USB D+ USB Data N USB D+ USB Data _ USB-DP USB Data |
+ve - +ve - +ve +ve
51 USB-DM USB Data- | USB._D- USB Data - | USB_D- USB Data - | USB-DM USB Data |
ve ve ve -ve

6.3. External Peripheral Attached

6.3.1.

Table 31.

Buzzer/LED

Buzzer/LED Interface of the SL Series Embedded Modules

LED_FLA LED_FLA | _ B LED_FLA | _ B
60 LEDO N N SH N N SH SH

WA_DEV_LG_UGD_001 Rev 002 March 30, 2011 44



Migration Guide

Interface Selection

Pin # SL6087 SL808x SL809x SL501x
BUZZER_ BUZZER_ | _ _ BUZZER_ | _ _
68 BUZZERO | -- -- EN -- -- EN EN
6.3.2. Audio Device
6.3.2.1. Digital Audio Device
Table 32. Digital Audio Interface Pin Out of SL Series Embedded Modules
SL6087 SL808x SL809x SL501x
Pin # i i i )
el Function | Value Sl Function | Value Slamel Function | Value lamel Function | Value
Name Name Name Name
PCM- Frame PCM_SYN | Frame PCM_SYN | Frame PCM- Frame
64 SYNC Sync 1V8 output C Sync 1V8 output C Sync 1V8 output SYNC Sync 2V6 output
Data PCM_DO Data PCM_DO Data } Data
65 PCM-OUT output 1V8 output uT output 1V8 output uT output 1V8 output | PCM-OUT output 2V6 output
66 PCM-IN Data input | 1V8 input PCM_DIN | Datainput | 1V8input PCM_DIN | Datainput | 1V8input PCM-IN Data input | 2V6 input
67 PCM-CLK | Bit Clock 1V8 output | PCM_CLK | Bit Clock 1V8 output | PCM_CLK | Bit Clock 1V8 output | PCM-CLK | Bit Clock 2V6 output

The above mentioned pins may also be used to configure a full UART for the SL80xx.Refer to section 4.1.2.4 UART2 Interface for more information about
configuring these pins as additional UART signals.

Note:

These pins cannot be used as digital audio interface pins when used to configure a full UART in the SL80xx.
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6.3.2.2. Analog Audio Device
Table 33. Analog Audio Interface Pin Out of the SL Series Embedded Modules
Pin | SL6087 SL808x SL809x SL501x
#
Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name
53 MIC2P mic +ve - MIC1P mic +ve - DNC -- -- NC -- --
with with
internal internal
bias bias
54 MIC2N mic -ve - MIC1IN mic -ve - DNC -- -- NC -- --
56 SPK2N Speaker — | -- SPK_N Speaker — | -- DNC -- -- NC -- --
ve output ve output
57 SPK2P Speaker -- SPK_P Speaker -- DNC -- -- NC -- --
+ve output +ve output
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6.4. Debugging Purpose

6.4.1. JTAG (SL808x, SL809x and SL501x) / UART 1 (SL6087)

Table 34. JTAG Pin Out of the SL808x, SL809x and SL501x; or UART 1 on the SL6087

Pin # SL6087 SL808x SL809x SL501x

Signal Function | Value Signal Function | Value Signal Function | Value Signal Function | Value
Name Name Name Name

1 RXD1 Receive 2V8 output
Serial Data

2 CTS1 Clear to 2V8 output
Send

69 DCD1 Data 2V8 output | TDI Data in -- TDI Data in -- TDI Data in --
Carrier
Detect

70 DTR1 Data 2V8 input TMS Mode -- TMS Mode -- TMS Mode --
Terminal select select select
Ready input input input

71 RI1 Ring 2V8 output | TCK Clock input | -- TCK Clock input | -- TCK Clock input | --
Indicator

72 DSR1 Data Set 2V8 output | TRST_N Reset -- TRST_N Reset -- TRST_N Reset --
Ready

73 RTS1 Request to | 2V8 input TDO Data out -- TDO Data out -- TDO Data out --
Send

74 TXD1 Transmit 2V8 input RTCK Return -- RTC Return -- RTCK Return --
serial Data clock clock clock
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Table 35. JTAG Pin Out of the SL6087
SL6087 SL808x SL809x SL501x
Pin # Si | Si | Si I Si |
igna . igha . igna . igna .
Name Function | Value Name Function | Value Name Function | Value Name Function | Value
19 RTCK Return - GND - - GND - - GND - -
clock
20 TRST_N Reset -- GND -- -- GND -- -- GND -- --
. Not Not Not
sl DI Datain - NC Connected | NC Connected | NC Connected |
Mode
32 ™S select . NC Not - NC Not . NC Not .
input Connected Connected Connected
Not Not Not
33 DO Data out - NC Connected | NC Connected | NC Connected |
. Not Not Not
34 TCK Clockinput | -- NC Connected | NC Connected | NC Connected |
Table 36. BOOT Pin of the SL6087
Pin # Signal Name Function Value
18 BOOT Download mode selection 1V8, input
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