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This note describes how to install and get started with the imperix C++ Software
Development Kit (SDK).

Software installation

After registration, the installer of the C++ SDK can be downloaded directly from
imperix's website, under Support — Downloads.

Download link: https:/imperix.com/downloads

Download the latest version (CPPSDK_Setup_xxxx.X.exe), execute the installer, and
follow the instructions.

When asked by the installer, it is recommended to keep the default destination folder
C:\imperix\BB3_CPP_SDK and to avoid spaces or special characters in the
pathname.


https://www.linkedin.com/in/benoit-steinmann/
https://imperix.com/downloads/

User template retrieval

To launch the imperix C++ IDE, search for “imperix C++ IDE” in the Windows start
menu and click on it, or use the desktop shortcut. The first launch of the IDE can be

slower because Eclipse sets up the environment and makes some configuration.

The IDE will then ask for a workspace directory. The workspace is the location in
your file system where Eclipse stores its preferences and other resources. Chose

your workspace folder and click on Launch.

IDE imperix C++ IDE Launcher

Select a directory as workspace

imperix C++ |DE uses the workspace directory to store its preferences and development artifacts.

Workspace: | C\Users\Benoit\imperix-cpp-workspace w Browse...

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

» Recent Workspaces

Once launched, the Eclipse environment will look like the following screenshot.

IDE imperix-cpp-workspace - imperix C+-+ IDE -
File Edit Source Refactor MNavigate Search Project Run  Window Help
@ No Launch Configurations on: | - g | ® - &~
@ E @ik ORI E ®-iDinif-F oG [Guiek eces] | 2 |
[ Project.. 2 |G Connect.. = B =8 ZFor > = B
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An outline is not available.
[£] Problems 53 Tasks Console Properties B @ B8
0 items
Description Resource Path Location Type
0 items selected

The first step is to retrieve the base source code from the root of the installation

directory (by default located

at
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C:\imperix\BB3_CPP_SDK\BB3_CPP_Template.zip)

Select File -> Import...
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Move...
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3 Export..

Properties Alt+Enter

Switch Workspace >
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Exit
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0items
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0 items selected
. . . . .
Under General, select Existing Projects into Workspace and click Next

IDE e orkspace erix C++ — O s
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Check the box Select archive file and browse the installation directory to find the zip
file BB3_CPP_Template.zip and click on Finish
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BB3_CPP_Template (BB3_CPP_Template/) Select All
Deselect All
Refresh
Options
Search for nested projects
Copy projects inta workspace
[ Close newly imported projects upon completion
[ Hide projects that already exist in the workspace
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The same procedure applies to import code examples provided by imperix.

Code edition

Folders organization

The picture below shows the coding environment of the imperix C++ IDE. The project
template contains several folders (as shown in the Project Explorer on the left),
which are organized as follows.

My_functions is the folder where all user files should be stored. By default, it
contains only two files that the user can freely modify :

e user.h, which typically contains the prototypes of the user-defined routines as
well
as some data types definitions.

e user.cpp, which serves as the code root and contains the initialization and
main interrupt
service routines used to control the application.
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TE imperix-cpp-workspace - BB3_CPP_Template/My_functions/user.cpp - imperix C++ IDE - O ®
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~ (£ BB3_CPP_Template 1 #include "user.h" ~ o
> 4 Binaries 2| =
> )l Includes 38777 E
4 * global variables
> = AP 5 =y
» (= Debug & float Vdc_meas = @; // Measured DC bus voltage
~ (= My_functions 7
5 [€] user.cpp 8 tUserstate currentState = STANDBY;
9 tUserState nextState = STANDBY;
> [h] userh 0
Cockpit.launch 110 f*
howtorename.tt 12 * Initialization routine executed only once, before the first call of the main inte
2 makefile.defs 13 * To be used to configure all needed peripherals and perform all needed initializat:
14
15= tUsersafe UserInit(void)
16 {
178
18 * Configuration of the main interrupt.
19 * - The frequency of clock @ is set to the desired switching frequency
26 * - The main interrupt routine is mapped on clock @ with a phase of @.5.
21 * - As the the sampling of the ADC channels happens just before the interrupt i:
22 * setting a phase of @.5 allows to sample in the middle of each switching per:
23 *f
24 Clock_SetFrequency(CLOCK @, SW_FREQ);
25 ConfigureMainInterrupt(UserInterrupt, CLOCK @, 8.5);
26
< >
P ) Tasks B Console 32 @ﬁ}%"—ﬂgﬁ
COT Build Console [BB3_CPP_Template]
"C:\\imperix\\BB3_CPP_SDK\\Gnukin32\\bin\\make"” -j8 all ~
make: Nothing to be done for "all'.
11:81:55 Build Finished. @ errors, @ warnings. (took 198ms)
v
| Writable ‘ Smart Insert | 1:1

The Includes folder contains the headers of the corresponding user-accessible
routines. By browsing the includes, the user can get a quick overview of the available
peripheral driver routines, as well as all the necessary information regarding their
use.
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5 (2 Ci/imperix/BB3_CPP_SDK/gec-am-na & [ Can becalled in UserInit() only . .
+ [ Cofimperic/BB3_CPP_SDK/gec-arm-no 3 fparam  input the number of the analog channel to configure
= o . 1@ * @param gain the gain value
> BC.J!mper!x/BBE_CPP_SDK/gcc-arm-na 11 * @param  offset the offset value
v ([E Cy/imperix/BB3_CPP_SDK/includes 12 * @param device the id of the device to address (B-Bex or B-Board) (optional,
> = Core 13  * fireturn void
~ (= Driver 14
NiT| adc& 15 woid Adc_ConfigureInput{unsigned int input, float gain, float offset, unsigned int dev
| 16
> b can 176 J**
> [l clkh 18 * Routine for getting the ADC value of a given channel. Returns zero if the ADC chamt
> [h dach 19  * Can be called in an interrupt routine only
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5 [ ethh 21  * @param device the id of the device to address (B-Box or B-Board) (optional,
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> [0 fith P
> [ gpih 24 float Adc_GetValue(unsigned int input, unsigned int device=8);
> [ gpa.h 25
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The API folder contains ready-to-use routines that are popular in power electronic
applications (controllers, coordinate transformations, PLLs, data structures, etc... ).
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Users are recommended to use these predefined routines. If necessary, these
routines can be modified.

IE imperix-cpp-workspace - BB3_CPP_Template/AP|/transformations.h - imperix C++ IDE - O ®
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v 5 BB3_CPP_Template 378 ~ o=
b Binarics 38 = Transformation from physical (ghg) to staticnary (ABG) reference frame o=
= @param *fixed pointer on the space vector that will be updated Bl
[ Includes 28 * @param *physical pointer on the time domain data that will be transformed ®
v = APl 41  * @return void the return is the *rotating space vector itself -
[ controllers.cpp 4 */
[A contrallers.h 43 woid abc2ABG(Spacevector *fixed, const TimeDomain *physical);
44
[é PLLs.cpp p
[A PLLs.h P
[ sensors.h 47 * Transformation from stationary (ABG) to rotating (DQ@) reference frame
transformations.cpp 48 ¥ f(@param *rotating pointer on the DQ@ space vector that will be updated
[ (et 49 * @param *Fixed pointer on the glphabetagamna space vector that will be tran:
& Debu 5@ @param theta phase angle used for the transformation
g 51 * fireturn void the return is the *rotating structure itself
= My_functions 52 #
= Cockpit.launch 55 wvoid ABG2DQ@(SpaceVector *rotating, const SpaceVector *fixed, const float theta);
2/ howtorename.txt 54
12 makefile.defs 55
568 /**
57 * Transformation from physical (ghg) to rotating (DQ@) reference frame
58 * @param *rotating pointer on the space vector that will be updated
59 ¥ @param *physical peinter on the time domain data that will be transformed
&0 @param theta phase angle used for the transformation
61l * @return void the return is the *rotating space vector itself
62 */
63 woid abc2DQ@(SpaceVector® rotating, const TimeDomain® physical, const float theta); "
Fa
<
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COT Build Console [BB3_CPP_Template]
"C:\\imperix\\BB3_CPP_SDK\\GnuWin32\\bin\\make” -j8 all ~
make: Nothing to be done for "all'.
11:81:55 Build Finished. @ errors, @ warnings. (took 198ms)
v
< >
Writable Smart Insert 1:1

The Debug folder contains all the files produced by the compilation of the project.

Cockpit.launch and makefile.defs are configuration files, they should not be
modified.

Renaming the project

To rename the project, the following procedure should be followed. Due to an Eclipse
bug, not following the procedure will lead to a resource is out of sync with the file
system error.

1. Right-click on the project, click Rename... (or press F2), and enter the new
name

. Right-click on the project and click Properties (or press Alt+Enter)

. Click on C/C++ Build and select the Refresh Policy tab

. Delete the resource with the old project name

. Click Add Resource... and select the folder with the name of the project and
click OK

6. Click Apply and Close

a b WODN
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Specifying the number of devices used

Since SDK 2025.1, as shown on the image below, Cockpit reads how many devices
are used by the user code to properly display the assignment between the user code

(project) and targets.

PROJECTS TARGETS

MY TARGETS

2 CODED

#0 B-Box-A
10.10.13.37
#1 B-Box-B
10,10.13.64

project ID
RealSync ID (CPU)

e !

#0 B-Box-A
10.10.13.37

#1 B-Box-B
101001364

device |D
(FPGA)
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When using the ACG SDK, the number of used devices is automatically retrieved.
With the C++ SDK however, users must explicitly specify this information using the
NUMBER_OF_DEVICES macro, as illustrated below.

[€] user.cpp &3

#include "user.h"

NUMBER_OF DEVICES(2);

oy

T s b R

* Rlnhal wariahle=

Alternatively, this information can be manually edited from Cockpit, using the No. of
devices field.

NEW PROJECT 1
Project name codel

User code /Debug/codel.elf

Mo, of devices 2 |

LINK TARGET CAMNCEL

If the Eclipse IDE underlines the NUMBER_OF_DEVICES in orange, please try the
following:
Right-click on the project — Index — Rebuild

Code compilation

By default, the code is automatically rebuilt each time that the user saves a file. This
behavior can be changed by going to Project — Properties — C/C++ Build —
Behavior tab and unchecking Build on resource save

The compilation can be manually launched by clicking on the “Build” icon at the top
left corner of the IDE, or by pressing “CTRL+B”. The console window displays build
information as well as any errors. The executable is generated in the “debug” folder
(.elf file)

Loading the code into the device

The code upload and flashing are handled by the imperix Cockpit utility software.
The easiest way to launch Cockpit is to select your project and click on the “run”
icon, directly within imperix C++ IDE SDK shown on the screenshot below. Cockpit
opens automatically and loads the executable on the connected B-Box RCP or B-
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Board PRO.
Related getting-started instructions are available in Programming_and operating
imperix controllers.

IDE imperix-cpp-workspace - New_project_name/My_functions/user.cpp - imperix C++ [DE - O x
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[ Project Explorer 32 | 5] G| & ¥ = O [g usercpp 2 =no %
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o f++
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= API FEY =
v [= Debug & float Vdc_meas = 8; // Measured DC bus voltage
= API 7
(= My_functicns 8 tUserstate currentState = STANDBY;
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5. New_project_name.elf - [armyle] "
| @ makefile 110 f*
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[& sources.mk 13 * To be used to configure all needed peripherals and perform all needed initializat:
(= My_functions 14 =/ X .
= 15= tUsersafe UserInit(void)
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makefile.defs 18 * Configuration of the main interrupt.
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26 * - The main interrupt routine is mapped on clock @ with a phase of @.5.
21 * - As the the sampling of the ADC channels happens just before the interrupt i:
22 * setting a phase of @.5 allows to sample in the middle of each switching per:
23 *f
24 Clock_SetFrequency(CLOCK @, SW_FREQ);
25 ConfigureMainInterrupt(UserInterrupt, CLOCK @, 8.5);
26
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v
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Further readings

e Programming_and operating_imperix controllers (PN138),
e Cockpit — User guide (PN300)
e CPP SDK troubleshooting (PN147)
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