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Introduction

This explanation is based on: SPIRIT1 DK 2.0.0 (STSW-CONNECTO009 - Setup for
SPIRIT1 design kit ) that is here.

The example A/B is very simple example that implement a simple Tx/Rx link using

two SPIRIT1 evaboard.
EveBoard A is the Tx, the EvaBoard B is the Rx.

OLD evaboard version

NEW evaboard version

Click here to go to the INDEX
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LED Link Tx/Rx OK
After you ave programmed two evaboard, A that is Tx and B that is Rx, (see
explanation later in this manual) you reset both the evaboard and you must see:
Evaboard A:
DL9 (green) ON - It is present only on the OLD evaboard board version
DL1 (green) flashing
Evaboard B:
DL9 (green) ON - It is present only on the OLD evaboard board version
DL1 (green) ON
DL2 (orange) flashing
This means that the Tx/Rx link is present.

LED Link Tx/Rx FAIL

If you Turn Off the evaboard A you must see in evaboard B the LED in this
conditions:

DL9 (green) ON - It is present only on the OLD evaboard board version
DL1 (green) flashing

DL2 (orange) ON or OFF is not important

This means that the link Tx/Rx is lost.

How to test this example

Simply program the two boards (A and B) and power it.

You must see on board A the green led (DL1) flashing and on Board B the green led
(DL1) ON.

Turn off the board A and on the board B you must see the green led (DL1) flashing.

Click here to go to the INDEX
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The Working Directory
C:\...\STM_SIRIT1Q\IAR-SW-A-B\Firmware\SPIRIT1 Library Project\EWARM

Select (include) and deselect (exclude) the file from IAR project

For select (include) or deselect (exclude) a file in IAR you must click on it with the
right mouse button and from the window that appear select Option. At this point
a new window is open and on the top you have a flag for include or exclude a file
from the project. See below.

% Spirit_Library_Project - IAR Embedded Workbench IDE
File Edit View Project Tools Window Help

=R 1] | | oxta - R B2 LD
Warkspace * SDK_Configuration_Common.h | stm321xx_it.c | SDK_BasicGeneric_A.c * | SDK_EVAL_VC_General.c | SDK_BasicGeneric_B.c
SDE_BasicGeneric_& — #define RSSI_THRESHOLD 0x20
) i
Files — - ° /*% Packet configuration parameters #/
B (F Spirit_Library_Project - SDK_Bas... + #der
I Runtime 2ge:| Qptions for node "Spirit_Library_Project” @
[1SDK_Ewval #de:
SOE Ewal WO ade: Exclude from build
2 C1SFIRITT _Libraries #del|  Categons o - =
Cine sdei Al EUT}' . [ Override inherited settings
Cdsrc #de: Chedking
[15TM3?_USE-FS-Device_Driver pdey | EIO C;Td""e'
- - 1 ustom Bui
= STM32L1x¢_StdPeriph_Lib #ﬂe: —|C_RUN Runtime Checking
[inc #de!
Clsre Enable
i Use checked heap Insert checks for
*de'] Enable bounds checking Integer overflow
- P : #de_ Instrumentation Including unsigned
DK_BasicGener A Track pointer bounds Integer conversion
I— SOK_Configuratio Make 1 Check ac:c:ess?s Including explicit casts
SPIRIT_SDK_Uti ) ! Ceperae functiens Integer shift overfiow
. ; TemT 1 callable from = W
l_ SPIRIT_SDE_Util p ) | norHnstrumented code Including unsigned shifts
— Stm32|1xX_F:an.h Rebuild All Check pointers from non- Division by zero
strn32Txo_jtc Clean instrumented functions Unband! d I
: f Inhandled switch case
[— stm 32 Tax_ith ! Global bounds table
[ Output Stop Build Check poirters from non-
instrumented memory
Add 4 1000
| Spirit_Library_Project Remove i
Rename... 1 Ok C | y
I ok File
Version Control System 3
Open Centaining Folder...
File Properties...
- B
2 Build [Find in Files | Debug Log Set as Active
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Configure the address in A evaboard (Tx)

In the file: SDK_Configuration_Common.h
You must set the Addresses of the TX A board (in our case is 0x44, and destination

is 0x34), see below.
/* Addresses configuration parameters */

#define EN_FILT_MY_ADDRESS S_DISABLE
#define MY_ADDRESS 0x44

#define EN_FILT_MULTICAST ADDRESS S_DISABLE
#define MULTICAST ADDRESS OXEE

#define EN_FILT_ BROADCAST ADDRESS S_DISABLE
#define BROADCAST _ADDRESS OXFF

#define DESTINATION_ADDRESS 0x34

4 Spirit_Library_Project - IAR Embedded Workbench IDE
File Edit Wiew Project Tools Window Help

= O -
Workspace =
[ SDE_BasicGenernc_A - ]

Files o B

Elm|Spirit_Library_Froject - SDEK_BasicGeneric_A
[ Buntime

I SDE_Ewal

SDE_BEwal T

=1 [ SFIRIT1 _Libraries

[Jinc

[dsrc

C15Tr32_USB-FS-Dewvice Driver

—51 (1 SThA32 L 19ee_StdPeriph_Lik

[Tinc

— = S50DkK_BasicGenenc_a.c

SDK_BasicGeneric_B.c

— SDE_Configuration_Comman.h
SFIRIT_SDE_Util.c

— SFIRIT_SDE_LUilh

— [b] strm 32 1=x_conf.h

strm 3211 wx_ito

J Y [ strm321xc_ith )

Lutput

[
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Also you must configure (on the evaboard A) the quartz frequency mounted
on your SPIRIT1 module that for 169Mhz is 25MHz and for 868MHz is
50MHz

The example below is for 169MHz.

Open the file: SDK_BasicGeneric_A.c
and in the section /* Includes (it is at top of the file) specify: 25000000, see below.

/* Includes

#include "SDK EVAL Config.h"

#include "SPIRIT Config.h"

#include "SDK Configuration_ Common.h"

#include "SPIRIT SDK Util.h"

//#define USE_VCOM

#define XTAL FREQUENCY 25000000

#define SPIRIT VERSION SPIRIT VERSION 3 0

#include "SDK Common.h"

Click here to go to the INDEX
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Frequency for Tx/Rx (on the evaboard A and B)

Now is necessary configure the frequency of the Tx/Rx of the SPIRIT1 module that is
in use.
See the explanation that are here.

Click here to go to the INDEX
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Compile the A (Tx) example

Include the SDK_BasicGeneric_A.c and exclude the SDK_BasicGeneric_B.c

from the compilation.
See below.

For know how to do this read here.

File Edit View Project Tools Window Help

DG S| | | oxta

Workspace

ﬁ Spirit_Library_Project - IAR Embedded Workbench IDE

’ SOF_BazicGenanc_a

Files e
B (J Spirit_Library_Project - SDK_Bas... v
[JRuntime
[1SDK_Eval
[z 5Dk_Eval_vC
HE CISFIRITT Libraries
[ine
[src
[I5THM32_USBFS-Device_Driver
2 (1 5 Th320 1 _StdPeriph_Lib
Cinc
Csrc

[IReadha
SDK_BasicGeneric_A.c

50K _BasicGeneric_B.o

— ] SDK_Caonfiguration_Camman.h
SFIRIT_SDE_Ltilc

— ] SFIRIT_SDE_LtiLh

— [&) stm3210c_conth

stm32N it

L [ stm32Nx_ith

I Output

o O N

x
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Before to do the compilation do the step show below 1...8.

Click with the left button of the mouse on: Spirit_Library Project-
SDK_BasicGeneric_A *

Click with the right button of the mouse on: Spirit_Library_Project-
SDK_BasicGeneric_A *, and choose Options

From the new window that appear set in the box 5, 6 and 7 the name:

SDK_BasicGeneric_A\Exe
SDK_BasicGeneric_A\Obj
SDK_BasicGeneric_Al\List
Next press OK.

¥ Spirit_Liteary_Project - [AR Embedded Warkdbench IDE

File Edit View Project Tools Window Help
n— =] : B | td - % : @i BRSNS S D
R — —* | Options for node "Spirit_Library_Praject” (5
SD_BascGanaic_& -
Catagon: 3
- Gamﬂl:lpi:m
il __IE:'K_E'\."E' Runtime Checking 4
Fago 2 ci o |
-2 CasF Bssersbler | Targes| Outeet § Libeary Comiiguration | Library Oprions | MISRAC:200)+ |+
id : -
- et | T
—El_‘IS""'r Lompile Buld Actians & Exacutable
L g ST Reebuild All Linker 7 Library
i oo e
!‘E 5; lean i Oudpi drectonies
2 [Tes Stop Buwild :i:l'amp Esaca bl thranas 4l
& ks SDK_Basic AExe
. , s 5
- o LAR. ROM-manitor Dbinct files
TRy R e
:; PETEraE JHink/]-Trac=
—& [0 3 B " Tt St=lans List files:
| T e—— || (e 7
— [ PE miro
= Hc Open Containing Felder.., :'LI'DI-L'IL
AE ST-LINK
L Lot File Properties.. Third-Farty Crivar 8
. ) XI5 100,/ 2001001 i |
wet a5 Active - - . I‘ 0K I Cancel
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Now select: Project -> Clean
See below.
% Spirit_Library_Project - IAR Embedded Workbench IDE
File Edit View |Project| Tools Window Help
=== Add Files...
Workspace Add Group...
SDK_Basicheneric Import File List...
Files Add Project Connection...
B [ Spirit_Lib Edit Configurations...
8 (1 Runtime
[1SDK_E Remove
& (9 5DK_E .
= Create Mew Project...
5 1 SPIRITT i
Cline Add Easting Project...
—@ st :
@ (] 5TMI2. Options... ALT+F7
—=0 ST_MSEL Version Control System
—& (dinc
A =i Make F
—E1 S Compile CTRL+F7
DIRead  p puid Al
S0k ol
— k150K Batch build.. Fe
SFIR
— ] SFIR Stop Build CTRL+IMTERR
— [&] 5tm3
stm3 Download and Debug CTRL+D
— |h] st Debug without Downloading
— [ Output Make & Restart Debugger CTRL+R
Restart Debugger CTRL+MAIUSC+R
Downlead
Spirit_Library_Praje ownioa
SFR Setup
tMessages
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Now select: Project -> Rebuild All
See below.

ﬁ Spirit_Library_Project - IAR Embedded Workbench IDE

File Edit View [Project| Tools Window Help

D= Add Files...
Workspace Add Group...
SDK_BasicGeneric | Import File List...
Files Add Project Connection...
B (F Spinit_Lik Edit Configurations...
(I Runtime
[1SDK_E| ~ Remeve
g ggl};—l::_; Create New Project...
Clinc Add Existing Project..,
gTsf\;CSQ Options... ALT+F7
—= ST_MSZL Version Control System »
[dinc
Jsrc Make 7
I~ (IR T CTRL+F7
[JReadq -
0K Rebuild All
— [ S0k Clean
— B1S0K]  Batch build... F8
SFIR
— k] SFIR Stop Build CTRL+INTERR
— ] stm3i
Y st Download and Debug CTRL+D
— | stm3d Debug without Downloading
— [ Output Make 8 Restart Debugger CTRL+R
Restart Debugger CTRL+MAIUSC+R
D load 3
Spirit_Library_Proje ownioa
SFR Setup
Messages
Deleting o Open Device Description File 3

Updating & List All Registers to File...
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At the end of the compilation you must see:

Messages

Total number of errors: 0
Total number of warnings: B3

=
= Build | Find in Files | Debug Log

In the directory:

C:\...\STM_SIRITIQ\IAR-SW-A-
B\Firmware\SPIRIT1 Library Project\EWARM\SDK_BasicGeneric_A
you must see the results of the compilation. See below.

@@v| ;e S5TM_SIRITIO » IAR-SW-A-B » Firrnware » SPIRIT1_Library Project » EWARM » SDK_BasicGeneric A »

Organize - Include in library = Share with Burn MNew folder
Y Favorites Marme Date modified Type
Bl Desktop 09/11/2014 11:02 File folder
%+ Dropbox 09/11/2014 11:02 File folder
= Recent Places 09/11/2014 11:03 File folder

4 Downloads
= Box Sync

=l Libraries
3 Documents
J”- Music
=] Pictures

B videos

(M Computer

Ga 05 ()
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Now, using the ST-LINK-v2, download the FW to the evaboad A.

The FW is here:

C:\...\STM_SIRIT1Q\IAR-SW-A-
B\Firmware\SPIRIT1_Library Project\ EWARM\SDK _BasicGeneric_A\Exe

and the name is: SDK_BasicGeneric_A.hex

To download the FW you must use the ST-LINK-Utility and download the FW at the
address: 0x08003000

Click here to go to the INDEX
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Configure the address in B evaboard (Rx)

In the file: SDK_BasicGeneric_B.c

You must set the Addresses of the RX B board (in our case is 0x34, and destination

is 0x44), see below.

/* Addresses configuration parameters */
#undef MY_ADDRESS
#define MY_ADDRESS
#undef DESTINATION_ADDRESS
#define DESTINATION_ADDRESS 0x44

0x34

“& Spirit_Library_Project - IAR. Embedded Workbench IDE
File Edit Window Help

== Ry Oxdld

Workspace

View Project Tools

[ SDF_Bazichenenic_&

Files
Sfw]Spint_Libra
I Runtime
150K _Ewal
S0k_Ewal VT

21 (1 SFIRIT1 _Libraries

[dinc

[Jsrc

(1 5Thd3z2_LISB-FS-Device_Driver
=1 (1 SThA32L 1 ee_StdPeriph_Lik

[dinc

[(Jsrc

" E 0 Test N
[1Readie

— = S0k _BasicGeneric_&.c
SDFk_BasicGeneric_B.c
SOE_Configuration_Common.h
SPIRIT_SDE_Ltil.c
SPIRIT_SDE_LKilLh
stm3211x<_conf.h

stm321 it

stm3211x0 ith y
Ctput

EIE

L

L

' Project - 5Dk_BasicGeneric_A

P s
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Also you must configure (on the evaboard B) the quartz frequency mounted
on your SPIRIT1 module that for 169Mhz is 25MHz and for 868MHz is
50MHz

The example below is for 169MHz.

Open the file: SDK_BasicGeneric_B.c
and in the section /* Includes (it is at top of the file) specify: 25000000, see below.

/* Includes

__________________________________________________________________ */
#include "SDK EVAL Config.h"

#include "SPIRIT Config.h"

#include "SDK Configuration Common.h"

#include "SPIRIT SDK Util.h"

//#define USE_VCOM

#define XTAL_FREQUENCY 25000000

#define SPIRIT VERSION SPIRIT VERSION 3 0

#ifdef STM8L

#include "STM8L_ Common.h"

#define XTAL FREQUENCY 50000000

#define SPIRIT VERSION SPIRIT VERSION 3 0

#define RANGE_TYPE RANGE_EXT NONE //RANGE_EXT SKYWORKS
#elif SDK

#include "SDK Common.h"

#ifdef USE _VCOM

#include "SDK EVAL VC General.h"
#endif

#endif

sy

SPIR IT1

Ver.

Click here to go to the INDEX
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Frequency for Tx/Rx (on the evaboard A and B) - The example below is for 169MHz.

Now is necessary configure the frequency of the Tx/Rx of the SPIRIT1 module that is in use.
Open the file: SDK_Configuration_Common.h

and specify the frequency, in our case, we did the test using SPIRIT1 module at 169MHz, the
declaration must be: USE_VERY_LOW_BAND

See below.

*
*

@file SDK BasicPktTest Common.h
@author AAS & RF — AMS

@version 3.1.0

@date March 1, 2014

@brief Common configuration header file.
@details

THE PRESENT FIRMWARE WHICH IS FOR GUIDANCE ONLY AIMS AT PROVIDING CUSTOMERS
WITH CODING INFORMATION REGARDING THEIR PRODUCTS IN ORDER FOR THEM TO SAVE
TIME. AS A RESULT, STMICROELECTRONICS SHALL NOT BE HELD LIABLE FOR ANY
DIRECT, INDIRECT OR CONSEQUENTIAL DAMAGES WITH RESPECT TO ANY CLAIMS
ARISING

* FROM THE CONTENT OF SUCH FIRMWARE AND/OR THE USE MADE BY CUSTOMERS OF THE
CODING INFORMATION CONTAINED HEREIN IN CONNECTION WITH THEIR PRODUCTS.

X Ok X X X X X X X X X

THIS SOURCE CODE IS PROTECTED BY A LICENSE.

FOR MORE INFORMATION PLEASE CAREFULLY READ THE LICENSE AGREEMENT FILE
LOCATED

* IN THE ROOT DIRECTORY OF THIS FIRMWARE PACKAGE.

*

* <h2><center>&copy; COPYRIGHT 2014 STMicroelectronics</center></h2>

*/

*
*
*
*

/* Define to prevent recursive inclusion

#ifndef _ SDK_PKT TEST COMMON H
#define _ SDK_PKT TEST COMMON H
#define USE_VERY_LOW_BAND

Click here to go to the INDEX


http://www.emcu.it/

WWw.emcu.it ver.1l.1 By: Furnari & Marinoni

Other possible definitions (present in the same file) for different frequencies are:

#ifdef USE_VERY_LOW_BAND
#define BASE_FREQUENCY 169.0e6
#endif

#ifdef USE_LOW_BAND
#define BASE_FREQUENCY 315.0e6
#endif

#ifdef USE_MIDDLE_BAND
#define BASE_FREQUENCY 433.0e6
#endif

#ifdef USE_HIGH_BAND
#define BASE_FREQUENCY 868.0e6
#endif

Click here to go to the INDEX
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Compile the B (Rx) example
Now do the same that you did for A also on the B evaboard but exclude from the
compilation the SDK_BasicGeneric_B.c and include the SDK_BasicGeneric_B.c

Before to do the compilation do the step show below 1...8.

Click with the left button of the mouse on: Spirit_Library Project-

SDK_BasicGeneric_A *

Click with the right button of the mouse on: Spirit_Library_Project-
SDK_BasicGeneric_A *, and choose Options
From the new window that appear set in the box 5, 6 and 7 the name:

SDK_BasicGeneric_B\Exe
SDK_BasicGeneric_B\Obj
SDK_BasicGeneric_B\List
Next press OK.

HE Spirit_Library_Project - 1AR Embedded Warkbench IDE

File Edit Yiew Project Tools Window Help
Cer @ = Oké - ¥ THEE A b
Wiorkspace Optians far nade “Spirit_Librany_Project” e
|S0F,_BaticGiensie 4
Cotegor: 3
FE CTRaname || Seneral Oipzons
-8 (150K, Eval e Checkrg 4
| s ———— 2 prasal s ;rﬂmmmmm | Librery Ogtione | MISRAC:200 |
— Clutput Comvarbar
FECIH Make c:m gt Dutput fle
__EI I% —omipile E.I;J-‘l'l.'l'.l"' A bemoisbls
= ST il e
| ST Rebuild Al Lirker Lty
= Cebugger
mel=l) Clean Smulator Cutput direchones
—I_E [___'JEI TR Aovgel Swmcudebies dbranes:
—H O Tey SIS DAP 50K Rascheneic I:- 5
—ECIR Add % GO Server e =
— 24 TAR ROM-monitar
3 B Bemave Tl TTAGjet
15 Idink{1-Trace
—& [0 5 Ename TI Stelans
£l g Maxra
- I—Ei ‘ Version Control Systemn k s mu?
| RO
._E :2 : Open Containing Folder.., b
@ I':I_u;:: File Propertes.. Third-Party Driver B
| NIrS 100,/200/TC01
el as Active | Cancs=l
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Now rebuild all:
Project -> Clean
Project -> Rebuild All

In the directory:

C:\...\STM_SIRIT1Q\IAR-SW-A-
B\Firmware\SPIRIT1_Library_Project\EWARM\SDK_BasicGeneric_B
you must see the results of the compilation.

@@?l « STM_SIRITLQ » IAR-SW-A-B » Firmware » SPIRITL Library Project » EWARM » SDK BasicGeneric B »

Organize « Include in library = Share with + Burn MNew folder
Y Eavorites Name . Date modified Type
Bl Desktop ol Exe 09/11/2014 14:51 File folder
%# Dropbox & List 09/11/2014 14:51 File folder
-| Recent Places e Obj 09/11/2014 14:51 File folder
& Downloads
= Box Sync

= Libraries
3 Documents
,.. Music
=] Pictures

E Videos

'8 Computer

& 05(C)

Now, using the ST-LINK-v2, download the FW to the evaboad B.

The FW is here:

C:\...\STM_SIRIT1Q\IAR-SW-A-

B\Firmware\SPIRIT1_Library Project\EWARM\SDK_ BasicGeneric_B\Exe

and the name is: SDK_BasicGeneric_B.hex

To download the FW you must use the ST-LINK-Utility and download the FW at the
address: 0x08003000

Click here to go to the INDEX
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