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GENERAL NOTICE

THE USE OF THE PRODUCT INCLUDING THE SOFTWARE AND DOCUMENTATION (THE "PRODUCT") IS SUBJECT TO THE
RELEASE NOTE PROVIDED TOGETHER WITH THE PRODUCT. IN ANY EVENT THE PROVISIONS OF THE RELEASE NOTE
SHALL PREVAIL. THIS DOCUMENT CONTAINS INFORMATION ABOUT INNOCOMM PRODUCTS. THE SPECIFICATIONS IN
THIS DOCUMENT ARE SUBJECT TO CHANGE AT INNOCOMM'S DISCRETION. INNOCOMM MOBILE TECHNOLOGY
GRANTS A NON-EXCLUSIVE RIGHT TO USE THE PRODUCT. THE RECIPIENT SHALL NOT TRANSFER, COPY, MODIFY,
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TRANSLATE, REVERSE ENGINEER, CREATE DERIVATIVE WORKS; DISASSEMBLE OR DECOMPILE THE PRODUCT OR
OTHERWISE USE THE PRODUCT EXCEPT AS SPECIFICALLY AUTHORIZED. THE RECIPIENT UNDERTAKES FOR AN
UNLIMITED PERIOD OF TIME TO OBSERVE CONFIDENTIALLITY REGARDING ANY INFORMATION AND DATA PROVIDED
TO THEM IN THE CONTEXT OF THE DELIVERY OF THE PRODUCT. THIS GENERAL NOTE

SHALL BE GOVERNED AND CONSTRUED ACCORDING TO TAIWAN LAW.

Copyright

Transmittal, reproduction, dissemination and/or editing of this document as well as utilization of its contents and
communication thereof to others without express authorization are prohibited. Offenders will be held liable for
payment of damages. All rights created by patent grant or registration of a utility model or design patent are reserved.
Copyright © 2017, InnoComm Mobile Technology Corp.

Trademark Notice
InnoComm® is the trademarks of InnoComm Mobile Technology Corp.
Other trademarks and registered trademarks mentioned herein are the property of their respective owners.
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1. Introduction

SN10 is a low power combo-module with wifi module, GPS module, BLE module and SIGFOX
module and a acceleration sensor built in. The SDK consists of the following components:

® TI's Code Composer Studio

TI's real-time operating system

TI's driver library and BLE stack

Innocomm’s library for SIGOFX module interface

Low power tracker application with full source codes

Section 2 gives an overview of the library and the sample application. Section 3 describes the SDK
installation procedure, and section 4 describes the APIs in detail. Please visit the following
websites for documents of the Code Composer Studio IDE and TIRTOS.

http://www.ti.com/tool/ccstudio
http://www.ti.com/tool/ti-rtos

2. Library and sample application overview

CC2640
LPT Aoplicati
Callbacks App message queue h PP 'C? 'on
logic
———————————————————— J— — == === APl
Library
New . . | Interrupt Wifi GPS Bluetooth SIGFOX | G sensor
handle ‘I service handler handler broadcaster handler handler
Drivers
UART UART ACK  [sPI Nt i
New Wifi GPS SIGFOX
. G sensor
peripheral module module module

The library consists of the following components. Each exposes a set of APIs for the applications’

access. Source codes are available for all but the SIGFOX handler.

® Wifi handler interfaces to the wifi module via UART to scan the surrounding for Wifi APs.

® GPS handler interfaces to the GPS module via UART to get the fix of the GPS location.

® SIGFOX handler interfaces to the SIGFOX module via SPI to configure the module, sends and
receives payload from the network, and to perform test mode procedures.

® G sensor handler interfaces to the G sensor via 12C to configure the sensor and register call
back for G sensor interrupt events.

® Bluetooth broadcaster configures the content and the interval of the beacon and broadcasts
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beacons periodically.

The low power tracker sample application will scan surrounding wifi APs and fix GPS location every

60 minute or upon G sensor interrupt,. It will also broadcast BLE beacons every 100 ms. The

application consists of the following components:

® A collection of the call back functions that convert timer and sensor interrupts and BT
protocol events to application events,

® An application message queue, and

® The application logic that initiates the module , and processes the application events and calls
the module APIs to broadcast the beacon and to collect the location data and send it to the
SIGFOX network.

The users may extend the functionality of the application by adding new peripherals or sensors to

the device and adding new events, new call backs and new handling functions for them.

The following high level application flow demonstrates how the application and the library interact

to serve an interrupt event .

1. At start up, the application calls the library initiation function to initiate the module and pass
the call back functions for hourly timer interrupt, G sensor interrupt, AT interpreter 5 ms
timer interrupt and BT protocol event to the library.

2. The library initializes the wifi, GPS, SIGFOX, G sensor, BT broadcast and the drivers, and
registers the call back functions to the interrupt service of the OS. The application is now
ready to receive and process events.

3.  When aninterrupt(e.g. G sensor interrupt) happens, the interrupt service calls the
corresponding call back function(e.g. G sensor call back).

4. The call back function converts the interrupt event to the application event and en-queue it
to the application message queue for processing.

5. Theinterrupt handling function(e.g. G sensor interrupt handling function) de-queues the
event and calls the library to process the event (e.g. scan the wifi AP, fix the GPS location and
send the result to the SIGFOX network).

6. Repeat 3~ 5 when new interrupts (e.g. hourly timer interrupts, G sensor interrupts) happen.
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3. Pin assighments

In addition to the existing |0 pins of the MCU, an 12C based 10 expander is added to the module to
add additional 8 pins (I0_EXP_PO ~ 10_EX_P7) to the module. The pins used by the library are
listed in the following table.

function SW Pin name Pin define
DIO_9 SDA
10-expander (12C) DIO_10 SCL
DIO_8 INT
DIO_9 SDA
G-sensor (12C) DIO_10 SCL
I0_EXP_P6 EINT1
DIO_7 AK
I0_EXP_P3 RESET
I0_EXP_P4 cs
SIGFOX (SPI)
DIO_12 SDI
DIO_11 SDO
DIO_13 SCK
10_EXP_P2 RESET
GPS (Board_UARTO) —
DIO_2 UART RX
I0_EXP_P1 LDO_EN
WIFI (Board_UART1) |DIO_1 UART TX
DIO_O UART RX
DIO_3 LOG_TX
Trace (SW UART)
DIO_4 LOG_RX
DC enable I0_EXP_PO DC_EN

Pins free for the application are listed in the following table.

Pin name SW pin name Pin define
G_SDA2 DIO_9 12C SDA
G_SCL2 DIO_10 12C SCL
JTAG_TDI DIO_6 UTAG TDI or UART TX (Board_UART2) or digital GPIO
JTAG_TDO DIO_5 UTAG TDO or UART RX (Board_UART2) or digital GPIO
GPIO2 DIO_14 Analog
GPIO3 IO_EXP_P5  IDigital
GPIO4 IO_EXP_P7  Digital

If your application requires more 10’s, GPIO5(DIO_4) and (GP1O6(DIO_3) can be made available by
disabling the trace function. However, since the AT command interpreter application also uses
these two pins, it might not work properly depending on how these pins are used in your
application. If it doesn’t work, you’ll have to write a simple application to send the command
sequences to the Sigfox module required for certification test of your device. Please contact
fae@innocomm.com for support.
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4. Setting up the SDK

You'll see the following files and folder after unzipping the SDK package, for compatibility please

do not replace these files with newer or older versions available on the web:

® The CCSinstallation file < ccs_setup_7.1.0.00016.exe >

® The BLE stack and TI RTOS installation file < simplelink_cc2640r2_sdk_1 30 00 25.exe >

® SN10 _CONFIG2_SDK folder that contains the SN10 library , the sample project and the source
code for the sample application.

Please follow the following steps to complete the installation. For details of the installation

procedures please refer to section 2.6.3 of the CC2640 Developer’s Guide

(http://www.ti.com/lit/ug/swru393d/swru393d.pdf)

Install the CCS IDE

Execute ccs_setup_7.1.0.00016.exe and follow the flow to install the CCS IDE.

1. Do not change the default installation location (c:\ti)

2. InProcessor Support, select “SimpleLink CC13xx and CC26xx Wireless MCUs".
3. InSelect Debug Probes, select “TI XDS Debug Probe Support”.

Install the BLE stack and TI RTOS

Execute simplelink_cc2640r2_sdk_1 30_00_25.exe and follow the flow to install the BLE stack and

the TI RTOS.

® Do not change the default installation location of the stack (c:\ti\
simplelink_cc2640r2_sdk_1_ 30 00_25) and the RTOS (c:\ti).

Install innocomm’s library and sample application

1. Openthe SN10_CONFIG2_SDK folder

2. Copy the examples folder and the source folder to C:\ti\
simplelink_cc2640r2_sdk_1 30 _00_25\.
Note: There are examples and source folders under the
simplelink_cc2640r2_sdk_1 30 _00_25 folder. This step will copy contents in the examples
folder and the source folder of the SDK in to the examples folder and the source folder of the
simplelink_cc2640r2_sdk_1 30 _00_25 folder respectively. Please overwrite the existing files
when prompted.
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§©v| b » (nmputer 3 Local Disk (C) P ti » - | ‘1J | SEer‘l ti
e et N = o 5 L . L V.
Organize ~ ‘:J Open Include in library = Share with = Burn New folder = iﬂ ﬁ
i Name Date modified Type Size
& Computer
. ccsvh 12/9/2016 8:55 AM  File folder
& Local Disk (C)
S ccsv? 3/22/2017 11:25 A..  File folder
c
) original 8/5/2016 10:09 AM  File folder
. Blocked Virus
. = simplelink 10/7/2016 9:27 AM  File folder
. cygwing4 . . )
o simplelink_cc1310 7/25/2016 9:49 AM  File folder
rivers
] simplelink_cc2640r2_sdk_1_00_00_22 12/29/2016 6:36 PM  File folder
ntel
; ‘ simplelink_cc2640r2_sdk_1 30 _00_25 R 3/22/2017 10:36 A..  File folder
o LlE i di 3/2017 440 PM  File foldi
tirex-product-tree : ile folder
NVIDIA ree ’ \’{"
PerfLogs {irtos cc1 3o cc26xx2_18.00.03 5N10_ct}‘~1ﬂ62_v0.12.1.rar - WInRAR (evaluation copy)

tirtos_cc13xx_cc26x¢ 2 18 01_04

!
I
I
|
!
I
I
!
I
I
File Commgnds Tools Favorites Options Help

| xdctools_3_31_03_43_core
!

I

I

|

e

. Program Files (x86) -t T
xdctools_3_32_00_06_core
Programs
Remove WAT(Window$ Activation Tect xdctools 3 32 01 22 core Extract To Test View  Delete Wizard  Info VirusS:
xdctools_3_50_00_10_core
. SWTOOLS
xdctools_3_50_01_12_core
. temp § i
T # Code Composer Studio 6.1.3
i -
Sp‘ Code Composer Studio 7.1.0
Tool

)
)
)
)
)
)
)
)
| Program Files
)
)
)
)
)
)
)
&

-
Heare

simplelink_cc2640r2_sdk_1_30_00_25 Date modified: 3/22/2017 10:36 AM
| File folder

= D

3.

File Edit View Navigate Pr{)ject] Run Scripts Window Help

T New CCS Project...
® New Energia Sketch...

v [ RiR v i2 4 Qu'\ckAc:essi‘E.’|

= @ Getting Started Examples... oo =8
& w | Build All Ctrl+B =
5 Build Configurations » | Browse \mport - App
B Build Working Set , xamples Project Center
[ (Add Features)

Clean...
Build Automatically

e OYes ® No

ou like to use CCS in 'Simple’ mode?
ended for Energia and LaunchPad users)

Import CCS Projects...
77 Impo

ed with Code Composer Studio v7

Add Files..

RTSC Tools »
Import Energia Sketch...

Import Energia Libraries...

re

Properties

227 PM
8/8/2017

4. Click Browse... button and navigate to
C:\ti\simplelink_cc2640r2_sdk_1_30_00_25\examples\rtos\SN10\low_power_tracker
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5 worepace TGS il Code Compest ] <. mpor SRR e = | x
File Edit View MNavigate Project Run Scrig -
" ) - o Select CCS Projects to Import "
Or-EdRiER/-iDitridvim[d g po @ Quick Access | B |[B)
Select a directory to o f et S Er arte - b
‘= | @ Getting Started 2 Browse For Folder u l Be= =&
e ) -
(@) Select search-direct Select root directory of the projects to import PP
S ~
= E () Select archive file: Ihter

> | docs i s

Discovered projects: 1 [l examples
4 | rtos
> | CC2640R2_LAUNCHXL
4 N10
> | low_power_tracker_app

> | low_power_tracker_stack library

>} kernel i
| I> | source H
> | tools

[7] Automatically impo

] Copy projects into wi > | tirex-product-tree
| tirtos_ccl3xx_cc26xx_2_18 00 03

Open Resource Exploref b ). tirtos_ccl3xx_cc26xx_2_18_01_04

| xdctools_3_31_03_43_core

n Eolder: lowi_power_tracker

i /iki

1| @

"{ [ -
=

- ‘
353 PM
8/8/2017

\ ’ < (il )
5. Click the OK button and select the two discovered projects: low_power_tracker_app and
low_power_tracker_stack_library and click Finish button to import.
(select “copy to workspace”)

v E it - C
«« workspace_LPT - CCS Edit - Code - Import CCOECPEEPTey

File Edit View Navigate Project Run S[rij . |
Iy EEIEIS iR iy vl ﬁ Select CCS Projects to Import @ Quick Access || & |[B)%
Select a directory to search for existing CCS Eclipse projects. 4 | §
5 Project Explorer & = %] =8
@ Select search-directory: Chti\simplelink_cc2640r2_sdk_1_30_00_25\examples
(C) Select archive file: Browse...

Di ered projects:
lx‘ low_power_tracker_app [C\ti\simplelink_cc2640r2_sdk_1_30_00_25\ex: Select All
v low_power_tracker_stack library [C:\ti\simplelink cc2640r2 sdk 1 30 0
a o Deselect All

< 1 | P

@mmatically import referenced projects found in same search-directory

Cppy projects into workspace = = 0
Open Resource Explorer to browse a wide selection of example projects.. 5 h Resource
v 1 3
@ i Finish ] [ Cancel I
0 items selected

Build and run the application

You may now build the two projects, the low_power_tracker_app and the
low_power_tracker_stack_library, you just imported.

1. Gotothe Project Explorer of the CCS and select the low_power_tracker_stack_library project
2. Check the compiler version of the CCS at Project->Properties->General->Advanced setting-
10/28
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>Compiler version. If the version is not v16.9.1 follow “Update the TI ARM Compiler”
procedure to update the compile

rkspace_LPT - CCS Edil e Studi
it 2
File Edit View Navigate Project Run Scripts Window Help .
A =N = S ﬂ ' Properties for low_power_tracker_stack_library E‘Eu - = B
" | [ Project Explorer 53] | [type filter text General G v o= o
[# | © = low_power trad| > Resource =
- 5 low_power_trad General - A
4 Build Configuration: lFIashROM,Uhrary [ Active ] '] [Manage Conﬂgurations...l " Cen
4 ARM Compiler (Add Featu
Processor Options - [
Optimization 1 Main | =i Products i
Include Options Device
UL Advisar Family: | ARM -
Predefined Symbols
> Advanced Options Variant: <select or type filter text> ~ |CC2640R2F v]
> ARM Archiver Connection: - Verify... (applies to whole project)
Debug -
Manage the project’s target-configuration automatically
Advanced settings -
S
Compiler version: IT[v16‘9‘1‘LTS > VI I More...
Output type: Static Library hd
Output format: Ieabi (ELF) 'I
Device endianness: [Iittle ']
® Show advanced settings [ OK ] I Cancel ] |l W
»
= low. jawer_tracker_stacaa 4

- .
350PM
8/8/2017

TR T

3. Select Project-> Build Project to build the project

1+ workspace_LPT - CCS Edit - Code Studi far
File Edit View Navigate |Project| Run Scripts Window Help
N RIBiR i i New CCS Project... QulckAccess: @‘

® New Energia Sketch..

‘= |2 Project Explorer 3 Examples. d 2 e e
(20 |+ = low_power trad”  g,;ig project -
+ [ low_power_trackd 1o e B New @ &> Browse @ Import v\ A
(5

Build Configurations » Project Examples Project Cent
Build Working Set 3 (Add Featu

Clean...
Would you like to use CCS in 'Simple’ mode? © Yes ® No

Build Aut ticall
uild Automatically (Recommended for Energia and LaunchPad users)

Show Build Settings...

1 Import CCS Projects...

= 13 i i i
I7 Import Legacy CCSv3.3 Prajects.. = Gettlnq Sptar_tedlh Code Composer Studio v7

Add Files...

RTSC Tools 4
Import Energia Sketch..

Import Energia Libraries...

re

C/C++ Index »

Properties

— 1,50
0 ot @ v @) tenne FD
4 »

[ Jow_power_tracker_stack_library &k
Bl oE WO e 6 26w 7 o
4. Gotothe Project Explorer again and select the low_power_tracker_app project
5. Openlow_power_tracker.c under Application folder and check the currentZone and the
keyType parameters. The default is zone 1 and private key. Change the currentZone
parameter to the zone your device will be working in, and change the keyType parameter to
public if it is going to be connected to the network emulator SNEK.

14
4:00 PM
8/8/2017
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File Edit View Navigate Project Run Scripts Window Help

iNrE R/ Qi riSriREIECr D QuickAccess§E§|
"2 | [y Project Explorer 52 G T2 B @ Getting Started [ low_power tracker.c & =&
0 = e SIcnar INNUCUNEE LU
“ = low_power tracker app [Active - DEBUG] 92 #define SN10_SDK_VERSION "0.1.2.1" g
i
v @l Includes 93/
4 (= Application 94 *
i [€ low_power tracker.c 95 * Global parameters for initial setting
i [ low_power_tracker.h 96 *
» @ utilc 97 e e )
[ utilth 98 /* Initialize the application parameters. These parameters are used by the library */

3

B rcosc_calibration.c
B rcosc_calibrationh
& DEBUG

99uint8 wifiScanDuration = 2@; //seconds
100 uint8 GPSFixDuration = 1
§1m e_zone_code currentz
102 e_key type keyType

Private Key;

& G Drivers 103 uint8_t enableBroadcasting = 13
\ G Icall 104 #ifdef DEBUG
o G ICallBLE 105bool enableSWUart = true;
i & Include 106
107 bool enableSWUart = false;
» & PROFILES 108 #endif
1 & RELEASE 100 -
b & sn10_lib ‘ ’
b (& Startup 2 Console # $ B EME&I By =1
¢ (= targetConfigs CDT Build Console [low_power_tracker_app]
v &= TOOLS

p & low_power_tracker_stack_library

é || writable | smartinsert | 101:36 ; i

8.

203PM |
8/8/2017

o Wt Dl I (@& [l ]S
Select Project->Build Project to build the project
Select Run-> Debug to flash the binary to the module

Note: if you experienced problem flashing the binary to the target, select Help-> Installation

Details to update the Tl Emulators to newer version.

File Edit View Navigate Project

§rﬁ'm-‘u§E§‘i'§Q§#<% Debug Quick Access |E§\.
Debug Histol > =
5 |z Project Explorer 52 2 -ry . arted L€l low_power_tracker.c 2% )
21| +[Z tow_power_tracker app I Debug Configurations.. LANULUNEIE LU -
IR el y 07 #define SN10_SDK_VERSION "0.1.2.1"
Q & 3 Binaries 93
¢ @l Includes 94 *
4 (= Application 95 * Global parameters for initial setting
o [¢ low_power tracker.c 96 *
97

© [H low_power trackerh
v g utilc
v [H utilh
B rcosc_calibration.c
o rcosc_calibration.h

08 /* Initialize the application parameters. These parameters are used by the library */
99uint8 wifiScanDuration = 20; //seconds
100 uint8 GPSFixDuration = 120; //seconds
§191 e_zone_code currentZone = RC Zonel;
102 e_key type keyType = Private_Key;

i+ = DEBUG 163 uint8_t enableBroadcasting = 1;
+ Go Drivers 104 #ifdef DEBUG
© G ICall igé:o;}l enableSWUart = true;
else
> e ICallBLE 107 bool enableSWUart = false;
# & Include 108 #endif
i = PROFILES 160 -
I = RELEASE }
v & sn10_lib B Console 2 B EER& tEByy=8
» [ Startup CDT Build Console [low_power tracker_app]
¢ & targetConfigs "le::wer:tr'acker:a;z.p.Dut" .TI.bound:NV_FLASH ==> .TI.bound:NV_FLASH -
= TOOLS

1 £ low. _power_tracker_stack_library '

E low_power tracker app

"low_power_tracker_app.out" .ccfg ==> .ccfg

*#¥¥¥ Build Finished *¥¥*

Select Run->Terminate to terminate the debug session.

4:06 PM
8/8/2017

's' B
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nworkspace_LPT - CCS Debug - low,
File Edit View Project Tools |Run

acker_app/Startup/main. - Code Composer Stucio N . W N s, s S

Scrints  Window Heln

it R viniBin

45 Debug 2

4 ¥¥ low_power_tracker_app [Code Co
4 o Texas Instruments XDS110 USB

main() at main.c:124 0x0000|

_c_int00( at boot.asm:25¢1]
|
Getting Started [¢ low_power_tra
120 *
121 * @return None.

25 /* Register Application
26  RegisterAssertCback(Ass
27 //RegisterAssertChack(N

29  PIN_init(BoardGpioInitT

31 #ifndef POWER_SAVING
32 /* Set constraints for
<

& Console &2
low_power_tracker_app

Cortex_M3_0: GEL Output: Boar

<

N z o
() ws |
Bl =10

Quick Access :| & | =55
sE|rfet|@ =D

Location

m

& Connect Target Ctrl+Alt+C .
Disconnect Target Ctrl+Alt+D i
Restore Debug State Alt+E €7 Expressions ! Registers
# Load » T
0 Resume F&
Suspen Alt+F8
Terminate Ctrl+F2
SC
@ Go Main Alt+M
‘% Reset 3
«% Restart
F. StepInto F5
= Step Over F6
. Assembly Step Into Ctrl+Shift+F5
7 Assembly Step Over Ctrl+Shift+F6
- Step Return F7
=] Runto Line Ctrl+R
Free Run Ctrl+F8
Step Into Selection
Clock 4
Advanced 4
#& Debug F11
Debug History 4
Debug As L4
Debug Configurations...
@ Toggle Breakpoint Ctrl+Shift+B
& Skip All Breakpoints Ctrl+Alt+B
Remove All Breakpoints Insert |124:1 i
Breakpoint Types 4 F »ir I
& New Breakpoint (Code Composer Studio) r e %' 4 b

9. Reset the EVB to start the low power tracker application

Update the TI ARM Compiler

1. In CCS select Help->Install New Software

2.  In“Work with”, select Code Generation Tools Updates ( windows or Linux of your choice) and
uncheck “Show only the latest versions of available software”

3. Select TI Compiler Updates -> ARM compiler Tools 16.9.1 and follow the flow to install
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5. Enumerations, Structures and Unions

This section gives the details of the data structures and the APIs of the library.

typedef enum

{
SIGFOX_OK =0,
SIGFOX_NOK

} e_sfx_ret;

Used in all sigfox related APIs.

typedef enum
{
RC _Zonel =0,
RC_Zone2,
RC_Zone3,
RC_Zone4
} e_zone_code;
Used in changeRCZ() function to indicate the RC zone to change to.

typedef enum
{
Private_Key =0,
Public_Key
} e_key_type;
Used in switchKey() function to select the private key or the public key to be used.

typedef enum
{
Uplink_Frequency =0,
Downlink_Frequency
} e_frequency_type;
Used in setFrequency() and getFrequency() function to select the frequency type.

typedef enum

{
Switch_Off_Continuous_Wave = 0,

Switch_On_Continuous_Wave
} e_continuousWave_state;
Used in continuousWave() function to switch on or switch off the continuous wave.

typedef enum

{
SFX_TEST_MODE_TX_BPSK =0,
SFX_TEST_MODE_TX_PROTOCOL = 1,
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FX_TEST_MODE_RX_PROTOCOL =2,
FX_TEST_MODE_RX_GFSK =3,
SFX_TEST_MODE_RX_SENSI =4,
SFX_TEST _MODE_TX_SYNTH =5,

} sfx_test_mode_t;

Used in sendTestMode() function to select the test mode.

typedef struct
{
uint8 devid[BSSID_LEN];
int16 rssi;
} wifiAPRec_t;
Used in scanWifiAPs() function to hold the information of the returned Wifi APs.

typedef struct
{
float latitude;
float longitude;
} gpsRec_t;
Used in fixGPSLocation() function to hold the latitude and longitude of the fix.

typedef union

{
int8s;
uint8 us;
intlée i;
uint16 ui;
int32 |;
uint32 ul;
float f;
char *p;

} data_t;

Used in trace() function to indicate the type of data to be print out.
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6. Functions

6.1 Module

void initiateModule(void (*I0expanderCB)(), void (*GAPEvtCB)())

Function to initiate the module.

Parameters:

[in] void (*IOexpanderCB)()

Pointer to the call back function for the I0expander interrupts
[in] void(*GAPEVtCB)()

Pointer to the call back function for the GAP events

Return:

None

6.2 SIGFOX

e_sfx_ret sendData(uint8 *payload, uint8 payloadLen, uint8 *rcvBuf, uint8 *pLen)
Function to send data to the SIGFOX network. This function will wake up the SIGFOX module,

switch to the designated RCZ, send the payload and at the end, send the SIGFOX module to
sleep.

Parameters:

[in] payload

The payload to be sent to the network.

[in] payloadlLen, up to 12.

Size of the payload in bytes.

[out] revBuf

The feedback from the network. Should pass NULL if not expecting feedback.
[out] pLen

Size of the feedback in bytes.

Return:

SIGFOX_OK or SIGFOX_NOK

e_sfx_ret sendBitStatus(uint8 bitValue, uint8 *rcvBuf, uint8 *pLen)

Function to send bit status to the SIGFOX network. This function will wake up the SIGFOX
module, switch to the designated RCZ, send the bit status and at the end, send the SIGFOX
module to sleep.

Parameters:

[in] bitValue

The status, should be 0 or 1.

[out] revBuf

The feedback from the network. Should pass NULL if not expecting feedback.

[out] pLen

Size of the feedback in bytes

Return:

16/28

InnoComm Mobile Technology Confidential



ﬁinnocemm SN10

InnoComm Mobile Technology Corp. DOCID
1/31/2018
REV 0.2.5

SIGFOX_OK or SIGFOX_NOK

(The aforementioned two APIs should be sufficient for most of the applications. The
following APIs are only needed only if finer control of the SIGFOX module is required)

e_sfx ret sendWakeup()
Function to wakeup the SIGFOX module.

Parameters:

None

Return:

SIGFOX_OK or SIGFOX_NOK

e_sfx ret sendToSleep()
Function to send the SIGFOX module to sleep.

Parameters:

None

Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret sendPayload(uint8 *payload, uint8 payloadLen, uint8 *rcvBuf, uint8 *plLen)

Function to send payload to the network and optionally receive feedback from it.
Parameters:

[in] payload

The payload to be sent to the network.

[in] payloadLen, up to 12.

Size of the payload in bytes.

[out] revBuf

The feedback from the network. Should pass NULL if not expecting feedback.
[out] pLen

Size of the feedback in bytes.

Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret sendBit(uint8 bitValue, uint8 *rcvBuf, uint8 *plLen)

Function to send a bit status to the network and optionally receive feedback from it.
Parameters:

[in] bitValue

The status, should be 0 or 1.

[out] revBuf

The feedback from the network. Should pass NULL if not expecting feedback.
[out] pLen

Size of the feedback in bytes

Return:

SIGFOX_OK or SIGFOX_NOK.
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e_sfx_ret sendOutOfBand()

Function to have SIGFOX module send out of band message.
Parameters:

None.

Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret getinfo(uint8 *deviceld, uint8 *pac, char *libVersion)

Function to get the information of the SIGFOX module.
Parameters:

[out] deviceld

The 4 bytes SIGFOX ID of the SIGFOX module

[out] pac

The 8 bytes PAC of the SIGFOX module

[out] libVersion

The library version, 11 bytes.

Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx ret setFrequency (e frequecny type fType, uint32 fre
Function to set the frequency of the SIGFOX module
Parameters:

[in] fType

Uplink_Frequency or Downlink_Frequency.

[in] freq

The frequency to set to.

Return:

SIGFOX_OK or SIGFOX_NOK.

e _sfx _ret getFrequency (e frequecny type fType, uint32* freq)
Function to get the frequency of the SIGFOX module

Parameters:

[in] fType

Uplink_Frequency or DownLInk_Frequency
[in] freq

The returned frequency.

Return:

SIGFOX_OK or SIGFOX_NOK.

e sfx ret continuousWave!e continuousWave state state)

Function to have the SIGFOX module send continuous wave
Parameters:

[in] state

Switch_On_Continuous_Wave or Switch_Off Continuous_Wave
[in] freq
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The returned frequency.
Return:
SIGFOX_OK or SIGFOX_NOK.

e_sfx _ret getDeviceVersion (char *hwVersion, char *devVersion)

Function to get the hardware version and the device version of the SIGFOX module
Parameters:

[out] hwVersion

8 bytes hardware version

[out] devVersion

7 bytes device version.

Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret triggerWatchdog ()
Function to reset the SIGFOX module

Parameters:

None

Return:

SIGFOX_OK or SIGFOX_NOK

e_sfx ret sendTestMode(sfx test mode t txTestMode, uint8 txTestConfig)
Function to have the SIGFOX module send signals for RF testing.
Parameters:

[in] txTestMode

[in] txTestConfig

Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret changeRCZ (e _zone code zone)

Function to switch to the selected zone.

Parameters:

[in] zone

RC_Zonel, ETSI Europe (863~870MHz)

RC_Zone2, FCC US (902~928MHz)

RC_Zone3, ARIB Japan, Korea (915~930MHz)

RC_Zone4, FCC Latin America, Australia, New Zealand (902~915MHz)
Return:

SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret switchKey (e _key type keyType)

Function to switch to selected key type.
Parameters:

[in] keyType

Public_Key, use public key
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Private_Key, use private key
Return:
SIGFOX_OK or SIGFOX_NOK.

e_sfx_ret setFCCMacroChannel(char *configString, uint8 defaultChannel)
Function to configure the enabled channels for FCC

Parameters:

[in] configString

Configuration (disabled or enabled) of the Macro channels.

[in] defaultChannel

The default SIGFOX macro channel.

Return:

SIGFOX_OK or SIGFOX_NOK.

void toZone(e zone code zone)

Function to set the zone code of the module.
Parameters:

[in] zone

Zone to set to

Return:

None

void useKeyType (e key type type)

Function to set the module to use private key or public key when sending data to the network.
Parameters:

[in] type

Private key or public key

Return:

None

uint8 getErrCode()

Function to the error code of a sigfox API.
Parameters:

None

Return:

uint8 errCode

6.3 WIFI & GPS

uint8 scanWifiAPs(wifiAPRec t *APList)

Function to scan the surrounding for the top two Wifi APs of strongest signal.
Parameters:

[out] APList

Records of the Wifi APs found.
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Return:

Number of the APs found: 0, 1, or 2.

bool fixGPSLocation (gpsRec t *GPSinfo)
Function to get the fix of the GPS location.

Parameters:

[out] GPSInfo

Latitude and longitude of the fix.
Return:

true if a fix is attained, false otherwise.

6.4 Bluetooth

void BLEBroadcaster processStackMsg(ICall Hdr *pMsg)
Function to process the BLE stack message.

Parameters:
[in] pMsg
Return:
None.

void BLEBroadcaster processStateChangeEvt(gaprole States t newState)

Function to process the state change events from GAP.
Parameters:

[in] newState

Return:

None.

void setBroadcastinterval(uint16 interval)

Function to set the interval of the beacon broadcast.
Parameters:

[in] interval

Time interval in ms.

Return:

None.

void setBroadcastData(uint8* data)

Function to set the beacon broadcast data.
Parameters:

[in] data

Broadcast data.

Return:

None.

void getBroadcastData(uint8* data)
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Function to get the beacon broadcast data.
Parameters:

[out] data

Broadcast data.

Return:

None.

void enableBroadcast()

Function to enable beacon broadcast
Parameters:

None

Return:

None.

void disableBroadcast()

Function to disable beacon broadcast
Parameters:

None

Return:

None.

6.5 G-Sensor

void setGsensor_Slope Threshold(Slope Threshold Level Slope Level)

Function to set the G sensor slope threshold.
Parameters:

[in] Slope_Threshold_Level Slope_Level

G sensor slope level.

Return:

None

void setGsensor HighG Threshold(HigG Threshold Level HighG Level)
Function to set the G sensor slope threshold.

Parameters:

[in] HighG_Threshold_Level HighG_Level

G sensor high G level.

Return:

None

6.6 Utilities

void trace (char *str, data td)
Function to print a trace line.
Parameters:
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[in] str

The format string.

%ds for int8, %d for int16, %u for uint16, %l for int32, %ul for uint32, %s for char*
[in] d

Data to be print out

Return:

None.

(Note: this function only takes one parameter, as follows:

Int16 rssi=-109;

trace (“RSSI = %d\r\n”, (data_t)rssi);

)

6.7 10 expander

Void IOEXP_setPinConfig(uint8 pin, bool enable_int)

Function to configure input pin.

Parameters:

[in] pin

Pin ID, can be either IO_EXP_P4, |IO_EXP_P5 or IO_EXP_P7
[in] enable_int, true or false.

Uint8 IOEXP getinputValue(uint8 pin)

Function to get the input value of the input pin.
Parameters:

[in] pin

Pin ID, can be either IO_EXP_P4, |IO_EXP_P5 or IO_EXP_P7
Return:

Oorl.

void IOEXP_setOutputValue(uint8 pin, unit8 value)

Function to set the value of the output pin.

Parameters:

[in] pin

Pin ID, can be either IO_EXP_P4, IO_EXP_P5 or IO_EXP_P7
[in] value, 0or 1
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Appendix A

Error codes of the SIGFOX functions.

Error Code Name Code Error Description

SFX_ERR_NONE 0x00 |Noerror
SFX_ERR_OPEN_MALLOC 0x10 |Error on MANUF_API_malloc or buffer pointer NULL
SFX_ERR_OPEN_ID_PTR 0x11 |ID pointer NULL

Error on MANUF_API_get_nv_mem w/
SFX_ERR_OPEN_GET_SEQ 0x12 |SFX_NVMEM_SEQ_CPT

Error on MANUF_API_get_nv_mem w/
SFX_ERR_OPEN_GET_PN 0x13  |SFX_NVMEM_PN
SFX_ERR_OPEN_STATE 0x14 |Stateis not idle, library should be closed before

Error on MANUF_API_get_nv_mem w/
SFX_ERR_OPEN_GET_FCC 0x15 |SFX_NVMEM_FCC
SFX_ERR_CLOSE_FREE 0x20 |Error on MANUF_API_free
SFX_ERR_CLOSE_RF_STOP 0x21 |Error on MANUF_API_rf_stop
SFX_ERR_SEND_FRAME_DATA_LENGTH 0x30 |Customer data length > 12 Bytes
SFX_ERR_SEND_FRAME_STATE 0x31 |State != READY, must close and reopen library
SFX_ERR_SEND_FRAME_RESPONSE_PTR 0x32 |Response data pointer NULL in case of downlink
SFX_ERR_SEND_FRAME_BUILD_UPLINK 0x33 |Build uplink frame failed
SFX_ERR_SEND_FRAME_SEND_UPLINK 0x34 |Send uplink frame failed
SFX_ERR_SEND_FRAME_RECEIVE 0x35 |Receive downlink frame failed or timeout

Error on MANUF_API_delay w/ SFX_DLY_OOB_ACK
SFX_ERR_SEND_FRAME_DELAY_OOB_ACK 0x36 |(Downl
SFX_ERR_SEND_FRAME_BUILD_OOB_ACK 0x37 |Build out of band frame failed (Downlink)
SFX_ERR_SEND_FRAME_SEND_OOB_ACK 0x38 |Send out of band frame failed (Downlink)
SFX_ERR_SEND_FRAME_DATA_PTR 0x39 |Customer data pointer NULL

SFX_ERR_SEND_FRAME_CARRIER_SENSE_CONFI |0x3A | Carrier Sense configuration need to be initialized

SFX_ERR_SEND_FRAME_CARRIER_SENSE_TIMEO|0x3B | Wait for clear channel has returned time out

SFX_ERR_SEND_FRAME_WAIT_TIMEOUT 0x3E |Wait frame has returned time out
SFX_ERR_SEND_FRAME_INVALID_FCC_CHAN 0x3F |FCCinvalid channel, must call SIGFOX_API_reset
SFX_ERR_SEND_BIT_STATE 0x41 |State != READY, must close and reopen library
SFX_ERR_SEND_BIT_RESPONSE_PTR 0x42 |Response data pointer NULL in case of downlink
SFX_ERR_SEND_BIT_BUILD_UPLINK 0x43  |Build uplink frame failed
SFX_ERR_SEND_BIT_SEND_UPLINK 0x44  |Send uplink frame failed
SFX_ERR_SEND_BIT_RECEIVE 0x45 |Receive downlink frame failed or timeout

Error on MANUF_API_delay w/ SFX_DLY_OOB_ACK
SFX_ERR_SEND_BIT_DELAY_OOB_ACK 0x46 |(Downl
SFX_ERR_SEND_BIT_BUILD_OOB_ACK 0x47 |Build out of band frame failed (Downlink)
SFX_ERR_SEND_BIT_SEND_OOB_ACK 0x48 |Send out of band frame failed (Downlink)
SFX_ERR_SEND_BIT_DATA_PTR 0x49 |Customer data pointer NULL
SFX_ERR_SEND_BIT_WAIT_TIMEOUT Ox4E |Wait frame has returned time out
SFX_ERR_SEND_BIT_INVALID_FCC_CHAN 0x4F |FCC invalid channel, must call SIGFOX_API_reset
SFX_ERR_SEND_OOB_STATE 0x51 |State != READY, must close and reopen library
SFX_ERR_SEND_OOB_BUILD_UPLINK 0x53  |Build uplink frame failed
SFX_ERR_SEND_OOB_SEND_UPLINK 0x54  |Send uplink frame failed
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SFX_ERR_SEND_OOB_INVALID_FCC_CHAN 0x5F |Send out of band frame failed (Downlink)
SFX_ERR_SET_STD_CONFIG_SIGFOX_CHAN 0x90 |Default SIGFOX channel out of range
SFX_ERR_SET_STD_CONFIG_SET 0x91 |Unable to set configuration
SFX_ERR_TEST_MODE_O_RF_INIT 0xAO |Error on MANUF_API_rf_init
SFX_ERR_TEST_MODE_0_CHANGE_FREQ O0xAl |Error on MANUF_API_change_frequency
SFX_ERR_TEST_MODE_O_RF_SEND 0xA2 |Error on MANUF_API_rf_send
SFX_ERR_TEST_MODE_O_DELAY 0xA3 |Error on MANUF_API_delay
SFX_ERR_TEST_MODE_O_RF_STOP 0xA4 |Error on MANUF_API_rf_stop
SFX_ERR_TEST_MODE_STATE 0xB1 |State != READY, must close and reopen library
SFX_ERR_TEST_MODE_2_REPORT_TEST 0xCO |Error on MANUF_API_report_test_result
SFX_ERR_TEST_MODE_3_RF_INIT 0xDO  |Error on MANUF_API_rf_init
SFX_ERR_TEST_MODE_3_CHANGE_FREQ 0xD1 |Error on MANUF_API_change_frequency
SFX_ERR_TEST_MODE_3_TIMER_START 0xD2 |Error on MANUF_API_timer_start
SFX_ERR_TEST_MODE_3_REPORT_TEST 0xD3 |Error on MANUF_API_report_test_result
SFX_ERR_TEST_MODE_3_TIMER_STOP 0xD4  |Error on MANUF_API_timer_stop
SFX_ERR_TEST_MODE_3_RF_STOP 0xD5  |Error on MANUF_API_rf_stop
SFX_ERR_TEST_MODE_4 BUILD_UPLINK OXEO  |Build uplink frame failed
SFX_ERR_TEST_MODE_4 SEND_UPLINK OxE1 |Send uplink frame failed
SFX_ERR_TEST_MODE_4_REPORT_TEST OxE2 |Error on MANUF_API_report_test_result
SFX_ERR_TEST_MODE_4 GET_RSSI OXE3 |Error on MANUF_API_get_rssi
SFX_ERR_TEST_MODE_4_DELAY OXE4  |Error on MANUF_API_delay
SFX_ERR_TEST_MODE_5_RF_INIT OXFO  |Error on MANUF_API_rf_init
SFX_ERR_TEST_MODE_5_CHANGE_FREQ OxF1 |Error on MANUF_API_change_frequency
SFX_ERR_TEST_MODE_5_BUILD_UPLINK OxF2  |Build uplink frame failed
SFX_ERR_TEST_MODE_5_SEND_UPLINK 0xF3  |Send uplink frame failed
SFX_ERR_TEST_MODE_5_RF_STOP OxF4  |Error on MANUF_API_rf_stop
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Appendix B

Hardware setup for MCU software download and update.

1) Connect the USB from the PC to the download port.

2) Short the JTAG pins.

3) Initiate download from CCS

4) Press the reset button after the download to start the application.

Hardware setup for trace.
1) Connect the AT command/trace port to the USB port of the PC

2) Start the terminal emulator (e.g. putty or tera term) and enter the following settings: baud
rate:9600, data:8 bit, stop: 1 bit, parity: none, flow control:none.
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Federal Communication Commission Interference Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause undesired
operation.

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that
to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party responsible
for compliance could void the user's authority to operate this equipment.

This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.
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Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance
20cm between the radiator & your body.

This device is intended only for OEM integrators under the following conditions:

1) The antenna must be installed such that 20 cm is maintained between the antenna and
users, and

2) The transmitter module may not be co-located with any other transmitter or antenna.

3) Module approval valid only when the module is installed in the tested host or compatible
series of host which have similar RF exposure characteristic with equal or larger antenna
separation distance.

As long as 3 conditions above are met, further transmitter test will not be required. However,
the OEM integrator is still responsible for testing their end-product for any additional
compliance requirements required with this module installed

IMPORTANT NOTE: In the event that these conditions can not be met (for example certain
laptop configurations or co-location with another transmitter), then the FCC authorization is
no longer considered valid and the FCC ID can not be used on the final product. In these
circumstances, the OEM integrator will be responsible for re-evaluating the end product
(including the transmitter) and obtaining a separate FCC authorization.

End Product Labeling

This transmitter module is authorized only for use in device where the antenna may be
installed such that 20 cm may be maintained between the antenna and users. The final end
product must be labeled in a visible area with the following:

“Contains FCC ID:YAISN10-22". The grantee's FCC ID can be used only when all FCC
compliance requirements are met.

Manual Information To the End User

The OEM integrator has to be aware not to provide information to the end user regarding
how to install or remove this RF module in the user’s manual of the end product which
integrates this module.

The end user manual shall include all required regulatory information/warning as show in
this manual.
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