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Important Notice

All rights reserved. No part of this document may be reproduced or duplicated in any form or
by any mean without the prior permission of ESMT. The contents contained in this document
are believed to be accurate at the time of publication. ESMT assumes no responsibility for any
error in this document, and reserves the right to change the products or specification in this
document without notice. The information contained herein is presented only as a guide or
examples for the application of our products. No responsibility is assumed by ESMT for any
infringement of patents, copyrights, or other intellectual property rights of third parties which
may result from its use. No license, either express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of ESMT or others. Any semiconductor
devices may have inherently a certain rate of failure. To minimize risks associated with
customer's application, adequate design and operating safeguards against injury, damage, or
loss from such failure, should be provided by the customer when making application designs.
ESMT's products are not authorized for use in critical applications such as, but not limited to,
life support devices or system, where failure or abnormal operation may directly affect human
lives or cause physical injury or property damage. If products described here are to be used for
such kinds of application, purchaser must do its own quality assurance testing appropriate to
such applications.

Trademarks
ESMT and the ESMT logo are trademarks or registered trademarks of ESMT. All other company

or product names mentioned herein are trademarks or registered trademarks of their
respective companies.

Contact Information

Elite Semiconductor Memory Technology Inc.
No.23, Industry E Rd. IV Science-Based Industrial Park, Hsinchu 300, Taiwan, R.O.C.
TEL: +886-3-5781970

FAX: +886-3-5644432
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1 Uplynx Software Development Kit Overview

The Uplynx XS8001 and XS8001-T carry a 32-bit Andes Core MCU with 128kB flash and 24kB
SRAM for user applications to run including the Sigfox API. To allow maximum flexibility and
computation power for a user’s application, this document describes the basic flow to install
the development environment, software source code and libraries, and how to run through the
whole bring up procedure.

This document is based upon SDK version code: ESMT UPLYNX SOC V1.23

ESMT recommends that customers check for the latest SDK version code with the ESMT FAE
Team.

The complete software development environment consists of the following components:

Tool Description

AndeSight_v212_RDS (V2.1.2 RDS Version)

or

AndeSight_v2_1 1-Lite_Release.zip (evaluation
version with code size limitation)

Debug Tool/Flash programmer AICE-MCU

Development Platform

Burner Tool ESMT Flash Burner software
Serial Number Serial Number(s) to activate AndeSight RDS v2.1.2
Evaluation board BSE8001-0x evaluation board
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2 Software Download

To download the components, users need to access the ESMT’s FTP server:
Please contact ESMT’s FAE team to arrange access.

The folder structure in the FTP server is as shown below:

Filename Filesize Filetype Last modified Permissions  Owner/Gro...
SDK File folder 26/05/2017 17....
Filename - Filesize Filetype Last modified
M2C8001 Source Code File folder 26/05/2017 17....
gAndes AICE Driver.rar 273,380 WinRAR ar... 26/04/2016 15....
B AndeSight_V212_RDS_OFFICIAL_Window_20170118.rar ~ 501,673,757 WinRARar... 18/01/2017 16:...
¢ AndeSight_v2_1_1-Lite_Release.zip 452,270,762 Compresse... 20/02/2017 15....
¢ M2COMM Uplynx - FlashBurner 20161214.zip 17,628,097 Compresse... 18/04/2017 17....
1 direct gMZCOMM Uplynx chip profile for debugger.rar 4905 WinRARar.. 26/04/2017 15....
rectory ¥ M2COMM Uplynx GUI v1.1.3.zip 80,048 Compresse.. 23/04/2017 18:...
| Thumbs.db 14,848 DataBase.. 28/12/201610:....
| Uplynx_sigfox_Verified_AT_command_application_201... 33,132 BINFile 24/04/2017 16:...

<
8files and 1 directory. Total size: 971,978,929 bytes

Filename Name Description
XS8001 Source Code ESMT UPLYNX SOC V1.23.rar
Andes AICE Driver.rar Windows Driver for Andes AICE-MCU

AndeSight_V212_RDS_OFFICIAL_

Window_20170118.rar AndeSight V2.1.2 Installation package

AndeSight v2.1.1 evaluation version access via

AndeSight_v2_1 1-Lite_Release.zip http://www.knect.me/#d

ESMT Uplynx — FlashBurner

20161214 zip ESMT Flash Programmer Application

Note: To utilise the AndeShape™ ICE debug environment it is essential that the user installs
the FULL version of AndeSight™ RDS

Download the required AndeSight development tool and follow the instructions in the
AndeSight_v2.1_RDS_Installation_Guide_ UM111_V1.2.pdf or
AndeSight_v2.1_Lite_Installation_Guide_UM126_V1.1.pdf that is bundled with the tool to
install.

AndeSight RDS requires a serial number and license file; the user should receive a serial number
to activate the tools at time of purchase. The serial number will be used to apply for a license
file which is MAC address specific.
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3 Uplynx Source Code

The Uplynx source code is stored in the XS8001 Source Code folder as detailed below;

Filename

SDK
Filename

[gM2C8001 Source Code
Andes AICE Driver.rar
gAndeSight_V21Z_RDS_OFFICIAL_Window_201 70118.rar
' AndeSight_v2_1_1-Lite_Release.zip
’ M2COMM Uplynx - FlashBurner 20161214.zip
QMZCOMM Uplynx chip profile for debugger.rar
# M2COMM Uplynx GUI v1.1.3.zip
%] Thumbs.db

J Uplynx_sigfox_Verified_AT_command_application_20170109_101451.bin

Filename

B8 M2COMM UPLYNX SOC V1.13.rar

Name

m2c_uplynx

i. Locate and download the “ESMT UPLYNX SOC V1.23.rar” file from the ESMT ftp site as
detailed in Section 2 above.
ii.  Extract the “m2c_uplynx” folder and save to your local drive
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4 Setting Up the Software Development Environment

4.1 Creating a Project Template with AndeSight RDS

Launch AndeSight™ RDS to compile source code.

A Workspace Launcher

Select a workspace

AndeSight RDS Version stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | C:\DEXRIEDMRMK DO MK \M2COMM\Uplynx\workspace v“ Browse...

[[] Use this as the default and do not ask again

oK Cancel

Create a workspace folder on your local drive

A C/C++- - AndeSight RDS Version [MZCommunic’. -

File | Edit MNavigate Search Run Project Window Help

New

Open File...

Close

Close All

Save
Save As...

Save All
Print...

Switch Workspace

Alt+Shift+N »

Ctrl+W
Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+S

Ctrl+P

l7\=r‘ Import...

% Export..

Select “File->Import” on the main menu of AndeSight™

A Import

Select

Create new praojects from an archive file or directary.

Select an import source:

type filter text

b

=]

4 (= General
3 Archive File

= Existing Projects into Waorkspace I
[, File System
El Preferences

> = C/C++

> = Git

o = Install

> = Remote Systems

> = Run/Debug

s = Team

@:I < Back Finish

Choose “General->Existing Projects into Workspace” and click “Next”
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A Import

Import Projects

Select a directory to search for existing Eclipse projects.

( @ Slect root directory:
Select archive file:

i| Projects:

Copy projects into workspace
Working sets

[T Add project to working sets

@ [ <Back

Cancel

Check the “Select root directory” radio button to import a project from your file system.

Click the “Browse” button to select the desired project to import.

r
A Import

Import Projects
Select a directory to search for existing Eclipse projects.

@ Select root directory:  DAwork\UPLYNX\m2c¢_uplynx\project
() Select archive file:

| projects:

[¥] m2c_uplynx (D:\work\UPLYNX\m2c_uplymd\p roject\newton_v:}

Select All

4 m »
[ Copy projects into workspace

Working sets
[7]Add project to working sets

Deselect All

il

®  [Cema] s [Caml]

Cancel ]

When you have located your project, select it and then click Finish to import the file into

AndeSight.
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A C/C++ - - AndeSight RDS Version [M2Com
Eile Edit Mavigate Search Run Project
A ri- LR TR

[ Project Explorer Eﬁ@l 2%~ = 0|

a = m2c_uplynx| »
b [l Includes
Il app
B CmdMakefile
i = Debug
[+ [ newton
I [ sample
b [€ main_newton.c

m

Using the AndeSight Project Explorer locate your project

A C/C++ - - AndeSight RDS Version [M2Communicl . il o

File Edit Mavigate Search Run Project Window Help

L il A8  B-0-Q-|RiP-iET I E-

1 Praject Explorer &3 I_[Euild 'Debug' for project 'm2c_uplyn:' ]Eﬂtﬂl' s l
4 (& m2c uplyn] “|| - project Language

i ) Includes @C ) Cr+
b p app ) :
b (= CmdMakefile —!| ~ Chip Profile (Double click to create project..)
b (= Debug Chip Profile Name  Chip ID CPU
> en newton =|| | M2C-Newton  Newton-N801-§ [N801-5]
b [y sample
b [€ main_newton.c

Use the debug icon to build your Uplynx project; the image file will output to "C:\{Root
Directory}\project\newton_verification\Debug\output"

A Build Project O x

P -

Building project...

k. £

Invoking Command: make -k all

[] Always run in background

Run in Background Cancel Details = »
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4.2 Uplynx RCZx and AICE Set Up

Connect Uplynx RCZx module (or Uplynx RCZx evaluation board) to the AndeShape™ In-Circuit
Emulator (AICE).

Connect Uplynx RCZx module (or Uplynx RCZx evaluation board) and AICE to your computer via
USB cables.

Ensure that there is a single LED alight on the Uplynx RCZx module (or Uplynx RCZx evaluation
board) and AICE, ensure that jumper connectors are installed; see picture below for details.

RCZx module LED

Jumper Settings
J2:VDD_SYS/5VUSB
J5: POW_IN/Enable(PC)

AICE LED

W COMS3 - Tera Term VT - O X =
Tera Term: Serial port setup X

Port: COM3 v

File Edit Setup Control Window Help

Data: 8 bit v Cancel
Parity: none v

Stop: 1 bit v Help
Flow control: none v

Transmit delay

.0 msec/char .’0 msecfline

Select “Serial” in the New connection window and then click on “OK” (Ensure that the Baud rate
is set 11520), the Tera Term window will display “Uplynx-AT” to signify that the port is active;
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the Uplynx RCZx module (or Uplynx RCZx evaluation board) and AICE should both now have two
LEDs lit up.

S~ RCZxmodule LEDs

AICE LEDs ‘

4.3 Check for Firmware Upgrades

Navigate to “C:\{Root Directory}\M2C_Flash_Burner_20161214” and launch “aether.exe”

#° M2C Flash Burner ? X

IC Spec
[ Ptatus: ™ Model: ™
Connect . .
I lash Size: ™ Version: ™

App

Name: "

Open Bin

Date

Start Address:  0x00000000

Boot
Name: "*
Size

OpenBin | e
Start Address:  0x00000000

User
Name
Size

OpenBin | e
Start Address  0x00000000

[J Reset Target [] Erase All (] Verify = Connect and Bum

Burn

Bum

Select “Connect” and check that the “Status” displays “IC Connected”

Confidential and Proprietary
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2] M2C Flash Burner a—

- IC Spec
Status: IC Connected Model: Newton
Flash Size: 128KB  Version: 1
- App

Name:

Size: "™
OpenBin | pate: =

Start Address:  0x00000000

[ Boot
MName: ™"
Size

OpenBin | pate-

Start Address: | 0x00000000

-] user

Mame:
Size
OpenBin | pate-

Start Address | 0x00000000

-

] Reset Target [ Erase All [C] Verify Connect and Bum

.~ Burn
-

Burn

Load the binary file from
“C:\{Root Directory\m2c_uplynx\project\newton_verification\Debug\output” and select the

“Reset Target” check box.

& M2C Flash Burner ? X

- IC Spec
Status: IC Connected Model: Newton
Flash Size: 128KB  Version: 1

& App )
Name: C:Andestech/Ande Sight212RDS/m2c_uplynx/pt

| Size: 35814 bytes
OpenBin | pate:  2017.06-19 11:02:48

Start Address: |0x00002800
Boot =

Name: "*
ize

OpenBin | e
Start Address:  0x00000000

Disconnect

:DUur

Name
Size

OpenBin | pae
Start Address  0x00000000

@eset Target [J Erase All [J Verify = Connect and Bum ’

- Burn N
. S

Bum

0%
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Click the “Burn” button and wait; you will be notified when flash has been upgraded

- Burn

IC Reset & Hold

Flash init..

Flash burn image at base:0x00002800
Page erase start:

Burn

EIurnFIashlmg done..
IC Reseted

0%

4.4 Setting the Debug Port

Launch “Tera Term” terminal emulator, Serial port setup

COM3:115200baud - Tera Term VT =B %

Port: [com3 .

Baud rate: 115200

Data: (8 bit ‘ Cancel ‘

Parity: |nune
Stop: (1 bit | Help |

Flow control: |none

Transmit delay

0 msecfchar 0 msecfline

Check that details closely match those shown above and click OK to accept

% COM3:115200baud - Tera Term VT o B S

File Edit Setup Control Window Help
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Information

data

Command Description Usage
Read Bea.d registry value from an read [mem]
indicated memory location
Wri i lue f
Write : ”.te registry value r°'.“ an write [mem] [value]
indicated memory location
Read Sigfox ID sid
info [item]
where item values are;
0 —Tx power
1 - Frequency
2-RCZ
Inquire values of configuration 3 - XO offset

4 — Check public key

5 — Configure word

6 — FM Ver.

7—-GetID

8 — Get PAC

9 — Get operating condition

Set Configuration

config [item]

where item values are;

0 — Set power (0 —22dBm)

1 —Set frequency (e.g. 868130000)
2 — Set RCZ (1/2/3/4)

3 —Set XO offset

4 — 0/1 Disable/Enable public key

Sets macro channel value for

Word RCZ2/RCZ3/RCZ4 word [w1] [w2] [w3] [w4]
Di

Print |sp!ays a Fopy of.aII the gcd
configuration settings

Save Save.s a co!:Jy of th.e cave
configuration settings

Reset Resets MCU rst

Enter continuous
wave mode

rfcw [freq]

Default

Restores default settings for
RCZ1/RCZ2/RCZ3/RCZ4

def [rcz] wherercz=1,2,3,4

Dump memory

Dumps continuous 128 bytes
memory content from an
indicated memory address

dump [mem]

Demo

Runs a demo procedure using
the SIGFOX API to send packets
with/without SNEK according to
RCZ setting

demo [rcz] [snek]
wherercz=1,2,3,4

where snek = 0/1 (0:Disables SNEK,
1:Enables SNEK)
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Processes the 12C functions
using SI17120 device to measure

for a while and wake up from
wait-timer signal.

Run 12C relative humidity and 7120

temperature. Display data in

m% and m°C

Runs the system in sleep mode slp [sec]

which causes the CPU to sleep - g
Run sleep where sec = sleep period (in

seconds)

Confidential and Proprietary
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5 Flash Memory Mapping

The flash memory is divided into four blocks

Ox0000

Bootloader
0x2000

ID/PAC/KEY
0x2800
0x1F800

Boot Area
Flash memory of SOC

5.1 Boot

The bootloader image is around 7kB, reverse 8KB offset.
Includes the XMODEM procedure to receive image data.

52 BRI D A IR 2 F

ESUG-UPLYNX-004 Version 1.0

When booting, the bootloader will read the update flag from the flag section to check if

it should enter update mode or normal mode.

0x0000
Bootloader
02000  Lo——————
ID/PAC/KEY
02500
0Ox1F800

Boot Area = 0x10000

Flash memory of SOC
® Flag:

o 1:update mode

o 0: normal mode
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5.2 APP
® When the bootloader reads that the update flag is 0, it will jump to the address of the
APP to run the Sigfox procedure
® Application starts at an offset of 10KB, so the base address should be set to 0x2800

5.3 ID
® Stores the ID/PAC information to this area.
Allocates a page size of flash memory.
® Base address: 0x2000 (use 4™ page)
°  0x2000:1D (16 bytes)
o 0x2010: PAC (16 bytes)
o 0x2020:Key (16 bytes)

5.4 Flag
e Stores the flag data to flash memory.
e Flag == 0: normal mode
e Flag == 1: update mode
o Base address: 0x0001F800 (first 2 bytes)
e Flag structure:

2Bytes 2Bytes

0x0001F800 Boot Area Flag

® Boot Area:
o 0x0000: for module
o 0x0001: for SOC
® Flag:
o Update flag of SOC
o 0x0000: normal mode
o 0x0001: update mode
SOC boot flow:
Read content of base address 0x1F800

2Bvytes 2Bytes
OX0001FS00 Boot Area Flag
0x0001 0x0000/0x0001

Val = *(u32 *)(0x0001F800);
Boot_area = (val >> 16) & OXFFFF;
If(boot_area == 1)
xflag = val & OxFFFF;
o xflag == 1: update mode
o xflag == 0: normal mode
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6 SOC Firmware Upgrade

" ﬂ
oo prDtDCd

Mew image

U Image Buffer

0x1F800
Boot Area = 0x10001

Flash memory of SOC

® Use the command “fwum 0” to enter update mode
o UART baud rate should be set to 115200 to receive image data
o After reboot, a char ‘C’ will print on the terminal. Choose the file to transfer
over 1K-XMODEM
The bootloader checks flag and enters XMODEM procedure to receive image data
® After upgrading the firmware, the flag will be cleared

Confidential and Proprietary
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e

Edit Setup Control Window Help

New connection... Alt+N
Duplicate session Alt+D
Cygwin connection Alt+G

Log...

Send file...

SSH SCP... I XMODEM | »

, USNEQD: uplynx
Z%

v

Q% @A
sLAE

m2c_uplynx.bin

2017/1/9 £5 10:15

‘ « m

WRAWAD: m2c_uplynebin
WRBR(D: ANk

Receive...
Change directory... YMODEM » Send.. |
Replay Log.. ZMODEM > Option
Checksum CRC
TTY Record Bhlus g
o L
TTY Replay Quick-VAN »
Print... Alt+P
Disconnect Alt+1
Exit Alt+Q

Filename: }nZE_upiynxﬁin

Protocol: XMODEM (1K)

Packet#:
Bytes transfered:
Elapsed time:

L
Cancel

7 Default Settings and Configuration Data

7.1 Default Setting

B.] M2C Flash Burner

-IC Spec

———————— Status: IC Connected Model: Newton
Disconnect
Flash Size: 128KB

Version: 1

-V App

Open Bin

MWame: Duworkisource_code/bootloaderiBoot_Srciproj
Size: 3136 bytes

Date: 2016-08-02 15:22:01

Start Address:  0x00000000

[¥] Boot

Open Bin

Name: D:workisource_code/bootloaderinewton_sigfox
Size: 24716 bytes
Date:  2016-08-02 14:34:20

Start Address:  0x00002800

-[¥] User

Open Bin

Name: D:work/source_code/bootioaderftest2.bin
Size: 48 bytes

Date:  2016-07-27 16:32:30

Start Address  0x00002000

| Reset Targ

et [C| Erase All [C] Verify Connect and Burn

- Burn

Flash init..

BOOT bumn i

IC Reset & Hold it

Flash burn image at base:0x00000000
Page erase start:

Elurn Flash img done..

Page erase start:

m

Cancel

mage at base:0x00002800

———— 2%

If the flash is empty, use ICE to write the bootloader and APP image.

Con

fidential and Proprietary
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Also write the configuration data to the flash, i.e. flags, ID and PAC.

When booting, use the “def” command to set default settings

7.2 Configuration Data

The configuration data requires 84bytes of storage in flash memory. Declaration into the

“mamuf_api.h”

41[] {

LNk

typedef struct

sfx u32 magic;

=fx u3dZ nv_mem[NV_MEM LENGTH];

sfx u3Z config words[3];

sfx u3d2 xoOffset, tempOffset;
sfx u3Z tempCP, tempCPOLfzet;
sfx u32 sclOffset, sclFreqg;

=fx u3dZ RxFrequency;

sfx ud2 defaultFccChannel;
=fx 532 TxPower;

=fx u32 standard;

sfx u3Z flash page;

sfx u32 flash erase counter;

=fx u3d2 flash block;

sfx _u32 crc;
-} sfxConfig_t;

These 84bytes of data must be stored in flash memory. An Uplynx project will read/write the
configuration data to allow it to proceed.

Flash pages are approx 2K bytes in size, this limitation results in having to divide the data into
16 blocks per page. The last block is reserved. One block size is 128 bytes.

How to read/write these 16 blocks which are firmware controlled.

Block Block Base Address Block Size
Block O 0Ox0001EO000 — OxO001EQ7F 128 Bytes
Block 1 0Ox0001E080 — OxO001EOFF 128 Bytes
Block 2 0x0001E100 — Ox0001E17F 128 Bytes
Block 3 0x0001E180 — OxO001E1FF 128 Bytes
Block 13 0Ox0001E680 — OxO001E6FF 128 Bytes
Block 14 0Ox0001E700 — Ox0001E77F 128 Bytes
Block 15 0Ox0001E780 — OxO001E7FF 128 Bytes

Confidential and Proprietary
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BLK >= 15

Erase Page
BLK=0

A 4

Write Data

A

End

Flash control block diagram
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Block sequence

Block 0

Block

VAV

Block 2

Block 14 )

Block 15 (reserved)

RCZ1 Configuration data example

magic number
Frequency TX Power

REE —

00000000n|: OO 00 00 ¢ 00 O‘O 00
00000010ni: FF 01 00 00 00 00 00 ¢ 00 00 00 00
00000020N: 00 00 00 70 FE FF 00 00 00
6D C3 35]D0 SC BE 33]01 00 00 00
00000040ny 00 00 00jJ00 00 00 00 01 00 00 0O
00000050n: OA 00 OO|FF FF FF FF FF FF FF FF
00000060n: FF FF FF FF FF FF FF FF FF FF FF FF

00000070n: EE ' BE EE FEEE PP PP EE EF EEEF
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CRC

To review the flash memory configuration data, use the “blk” command, e.g. blk [blk_num]
where blk_num =0 -15. The “blk” command can also be used as an aid for de-bugging.

¥ COM3:115200baud - Tera Term VT SRR X
Eile Edit Setup Control Window Help

[l
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8
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FFFFFFFF:
:FFFFFFFF:FFFFFFFF :FFFFFFFF:FFFFFFFF
:FFFFFFFF: FFFFFFFF :FFFFFFFF : FFFFFFFF
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The maximum code size of an APP is approx 110KB but because the configuration data is stored
at base address Ox1E000 of flash memory, hence maximum codes size = 01E000 — 0x2800

0Ox0000

Bootloader
0x2800
Ox1E0Q00

Config Data
Ox1F800

Boot Area = 0x10000

Flash memory of SOC

Confidential and Proprietary

N



ESMT i 52 B I A R & F

8 System Flow

8.1 Functional Overview

System initialize

ADC battery l

detection — ¢mmmlp| 12C Devices
System process
Other devices |¢uump ¢m=p |  1/O control
Send packets
System flow
Read Config Data
\
RCZ1 RCZ2 RCZ3 RCZ4
Setting Value
Y Enable Public Key &

Set SNEK Config Data

N

Open SIGFOXAP| =

Y
Send Packet

|
Write Config Data

SIGFOX API Flow
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GRS RE MaHA) Initial code of chip

366 {

37 Syscem_init(—)_;'_‘_——_'___—? Put your Initial cod here.

38 e.g. l/O Debug port

39 /* init debug port */

40 UART_DATA_t tUartData={UART_ DRV_BAUDRATE 11 5200, \

41 UART_DRV_DATABITS_8, UART_DRV_STOPBITS_1,UART_DRV_PARITY_NONE} ;
42 UART_Init (UARTO, &tUartData);

44 sio_printf("'!; lynx=-8S0C\r\n"); Load conﬁ‘ data

45 sio printf("%a\r\n" i

46 SfxInit();

48 SYS_SetAPBClockSrc (APB_CLK_SRC_XO) ; =R Yo e ol e
4G SYS_SetCpupllFreq(CPUPLL_FREQ 60M);

50 SYS_SetAPBClockSrc (APB_CLK_SRC_CPUPLL) ;

51 UART_EnableInt (UARTO, UART_IER_RDA);

528 while (1)

53 CPU_STANDBY (): Command line

54 CMD_Process(); _—

55 | }

S7 return 0O;

0w
f
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8.2 Sigfox Library API

The following table lists the available functions for the Sigfox library API

Function Name Parameters Description Comments
sfx_rcz_t*rcz Pointer for RCZ
SIGFOX_API_open Initializes the library
sfx_u8*id_ptr Pointer for 32-bit ID
SIGFOX_API_close Closes the library
sfx_u8*customer_data Data to transmit
R B i [ .
SIGFOX_API_send_frame sfx_u8*customer_response eturned 8 Ytes data in payload
case of downlink
sfx_u8 tx_repeat Number of repetitions Customer payloads cannot exceed 12 Bytes

sfx_bool initiate_downlink_flag | Downlink flag

Bit state (SFX_TRUE or
SFX_FALSE)

Returned 8 Bytes data in
case of downlink

sfx_bool bit_value

Sends a standard SIGFOX frame with null customer

SIGEOX APl send bit sfx_u8*customer_response
T payload

sfx_u8 tx_repeat Number of repetitions

sfx_bool initiate_downlink_flag | Downlink flag

This function is used for FH and will reset the macro
channel to default_sigfox_channel configured with
SIGFOX_API_set_std_config

This function has no effect

SIGFOX_API_reset in either DC or LBT
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Function Name

Parameters

Description

Comments

SIGFOX_API_set_std_config

sfx_u32 config_words[3]

Dependant on standard

Function is used to configure specific variables for

standards.

Call this function after SIGFOX_API_open() for FH

and LBT

FH (Frequency Hopping ) :

+ Configuration words to enable/disable the
192KHz macro channels authorized for
transmissions

*  Macro channel separation is 300 kHz

* Atleast 9 macro channels must be enabled to
ensure the minimum of 50 FCC channels (9 x 6 =
54)

* The configured default_sigfox_channel must be
enabled in configuration word

Confidential and Proprietary
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9 Booting

Uplynx can be booted without the use of the bootloader, building an Uplynx project will set the
base address to 0 whilst compiling, however, the user is required to identify a block of flash
memory in which to store the ID/PAC/KEY.

Settings P A 4
(8 nds32le-elf-mculib-v3m Configurations | [¥] Do not use standard start files (-nostartfiles) -
4 1%y Andes C Compiler Do not use default libraries (-nodefaultlibs)
(2 Preprocessor Ma startup or default libs (-nostdlib)
(& Symbols Omit all symbal information (-s)

(2 Directories Mo shared libraries (-static)
rd o

g Op;'m'zat“:‘” Exit. (-mert-exit=yes)
A D i

g ’e u.gglng C++ Support. (-mert-cpp=yes)
(£2 Warnings Argc/Argv. (-mcrt-arg=yes)
(2 Miscellaneous E Ehed

a4 B3 Andes C Linker Linker Script (-T) | -./.././soc/newton/board/m2c_nt_maa_0000.1d I| Browse...

(# General

Libraries

V| Write a map file. (-Map)

¥ Virtual Hosting (-mvh)
# Miscellaneous

(22 Shared Library Settings
(# Loaded Address

10 Sample Code

10.1 GPIO

® Each of the GPIO pins is multi-functional
® Pin configuration:
o Program to be GPIO mode
*  GPIO_SetPinMux(u8 pin)
o Set GPIO direction (Input mode/Output mode)
*  GPIO_SetDir(u8 pin, u8 INorOut)
o If Output mode, set gpio level to be Hi/Lo
*  GPIO_SetOutput(u8 pin, u8 hi_lo)
o GPIO INT Enable:
*  GPIO_Enablelnt(u8 pin,u8 TrigType,u8 Mode)

10.2 Sleep Mode

Search for the smpl_pm.c file (located in \m2c_uplynx\sample\)

® The power management unit (PMU) switches between power mode and wake up by
interrupt source

® |nsleep mode, the majority of the digital functions are powered off and clock-gated
o PMU_EnterSleep(); //sleep mode
e Wakeup source:

o Before the system goes into sleep mode, one or more wakeup sources should be
enabled.

o Wake up by FIQ interrupt sources (GPIO/TIMER/RTC)
e Sample code uses the wait timer to wake up the CPU
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10.3 Uplynx Demo

Search for the smpl_uplynx.c file (located in \m2c_uplynx\sample\)
RCZ1/RCZ2/RCZ3/RCZ4 APIs function codes for configuring UPLYNX with SIGFOX APIs;
o void smplRCZ1(u8 snek_mode)
o void smplRCZ2(u8 snek_mode)
o void smplIRCZ3(u8 snek_mode)
o void smplRCZ4(u8 snek_mode)
® The basic concept of operating UPLYNX is
o Set power/frequency/RCZ
o Set config word data (if RCZ=2, RCZ=3 or RCZ=4)
o Set snek mode to enable/disable public key
o Open SIGFOX Libraries to use SIGFOX APIs
o To transmit a packet by calling send_frame or send_bit APIs
® SIGFOX APIs
o Please refer to sigfox_api.h for more details
® Listed below are the SIGFOX APIs provided by SIGFOX along with a detailed description
of how to use the APIs
® The latest version of the SIGFOX Library is V.1.8.9
o SIGFOX_API_get_version(sfx_u8** version, sfx_u8* size)
® The most frequently used SIGFOX APlIs are
o sfx_error_t SIGFOX_API_open(sfx_rcz_t *rcz, sfx_u8 *id_ptr)
o sfx_error_t SIGFOX_API_send_frame(sfx_u8 *customer_data)
o sfx_u8 customer_data_length
o sfx_u8 *customer_response
o sfx_u8tx_repeat
o sfx_bool initiate_downlink_flag
o sfx_error_t SIGFOX_API_send_bit(sfx_bool bit_value)
o sfx_u8 *customer_response
o sfx_u8 tx_repeat
o sfx_bool initiate_downlink_flag
o sfx_error_t SIGFOX_API_reset(void)
o sfx_error_t SIGFOX_API_set_std_config(sfx_u32 config_words[3]
o sfx_ul6 default_sigfox_channel
® Before using the SIGFOX APIs, user must call for the SIGFOX_API_open() function to
enable the SIGFOX Libraries and to avoid an “SFX_ERR” message.

10.4 ADC

2 APIs are provided for detecting the voltage and temperature.
® \oltage detection
o u32 adcBatteryDetect(void); //unit is mV
® Temperature detection
o u32 adcTemperatureDetect(void); //unit is °C
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10.5/2C

® The I12C configuration functions are

o void I12C_Init(u8 mode,u8 div)

o u812C_Read(u8 addr,u8 len,u8 * data)

o u812C_Write(u8 addr,u8 len,const u8 * data)
® The sample code uses the on-board SI7120 device

10.6 Others

® PWM Configuration
o smpl_pwm.c
® RTC Configuration
o smpl_rtc.c
® Timer Configuration
o smpl_timer.c/smpl_wdt.c
® SP| Interface Configuration
o smpl_spi.c

Confidential and Proprietary



