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Introduction

PSIM-Embed Wrapper generates a DLL block for controller implementations inside PSIM and
exports it to Embed so that the user can generate target code for any DSP that Embed supports.
The generated wrapper blocks using the PSIM subcircuit can be used inside Embed’s schematic
environment. The DLL file will be automatically registered inside Embed under its main menu named
“Wrapper Blocks”. Each DLL file has one or multiple blocks under a sub-menu named “My Blocks
for ***”, where *** is the name of the PSIM subcircuit.

Step-by-step wrapper implementation

This tutorial will guide users on how to generate a wrapper DLL and use the generated wrapper
blocks inside Embed.

Step 1: Open a PSIM schematic example having a wrapper subcircuit.
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Step 2: Right mouse click on the “Wrapper Subcircuit”. Select “Attributes” from the
pop-up menu.
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Next, a dialog will be displayed as shown below to “Generate Code”.

Subcircuit : 51 X

Change Subcircuit Fie  Subcircuit Variables | Formuia | Fixed-Point | Color |

Subdircuit Help |

Variable Description I Variable Mame I Variable Value I

]
4

Add I Modify | Remove |

Set as Default Variables | Reload Default Variables

[~ Replace subcircuit with generated code for simulation

| Generate Code |

Step 3: Click on the “Generate Code” button and select “Generate Wrapper Code” (as
shown below).
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Subcircuit : 51 s
Change Subcircuit File  Subdircuit Variables lFormuIa ] Fixed-Point] Calor ]
Subdircuit Help
Variable Description Variable Name | Variable Value |
Add | Modify | Remove |
Set as Default Variables | Reload Default Variables
™ Replace subdircuit with generated code for simulation
Generate Code

E | Generate Simulation Code

Generate Hardware Code

| Generate Wrapper Code |

This will generate a wrapper folder at this example path destination. The wrapper folder's name will
be the subcircuit’s file name + (C code), as shown below.

Local Disk (C:) » PSIM 2022.3.048 » examples » Code Generation » Wrapper » BuckConverter »

A

Mame Date medified Type Size
subBuck (C code) 3/28/2023 8:20 PM File folder
BuckConverter.psimsch 3/17/2023 9:43 PM PSIMSCH File 61 KB

BuckConverter_Embed.psimsch 3/23/2023 716 PM PSIMSCH File 60 KB
BuckConverter Hardware.vsm 3172023 %43 PM Viszim3Z Document 12 KB
subBuck.psimsch 3/17/2023 %43 PM PSIMSCH File 16 KB

For example, suppose that one wants to generate wrapper code for subcircuit S1 and the subcircuit’s
file name is Sub2Count.psimsch. Then, the code is generated under the same folder as the current
example. The folder name will be “Sub2Count (C code)”.

Please Note: A wrapper code is compiled by Visual Studio. Wrapper searches from “C:\Program
Files (x86)” to find all Visual Studio (VS) versions and choose the latest one to compile Wrapper DLL,
and this Visual Studio installation folder is registered to the system registry. If Visual Studio is not
installed by the default location, Wrapper may not find it; Wrapper pops up a dialog to let the user to
specify the folder of VC under the visual studio folder. The wrapper can use any version from Visual
Studio 2012, Visual Studio version can be any one of the followings: Industrial, Professional,
Community, or Build Tools. Community and Build Tools versions are free downloads from the
Microsoft website.
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Step 4: Use Wrapper blocks inside the Embed

Wrapper DLL will be automatically registered under the main menu item “Wrapper Blocks” with the
name “My Blocks for ***” here *** is the name of Wrapper DLL.

Let’s say for this example, we have the subcircuit's name as subBuck.psimsch. Then, the wrapper
generates a block for this subcircuit and this can be reached from the main menu inside Embed, as
below:

Wrapper Blocks  eDrives  OpenVision Embedded Tools Window Help

My Blocks for subBuck > subBuck_Task

My Blocks for Sub3IndOut » About subBuck Blocks
My Blocks for Sub2Count »

My Blocks for Sub2Rate_Mo5ig »

The co-simulation schematic inside the Embed, which utilizes the wrapper block generated from
PSIM’s subcircuit, is shown below. There is also the PSIMCoupler block which is for co-simulation
between PSIM and Embed.
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For Target code generation: To make a hardware diagram, one should put hardware device blocks
before or after Wrapper blocks, Note that all Wrapper blocks must be used in the hardware diagram.
Here we show the sequence to make a hardware diagram for BuckConverter:

¢ Assume that the hardware target is a F28049 MCU, add a F28x Config block (under Embed
/IEmbedded/F280x/F280x Config... menu) into a new diagram, choose a JTAG type that
suites your target board. For example, if the target board is a F280049C LaunchPad, select
“TI XDS110-cJTAG USB”. You can also change other parameters to suite your target board.
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‘ F28x Properties
i cPU F2B0049 v

[C]Enable Interactive Peripheral Mode
| []Preload OutFile

CPLU Speed (MHz): 100 ~
Multiple of Crystal Freq: 10 ~
HSPCLK: | SYSCLKA v |100 MHz |
JTAG connection:
TIXDS110-cJTAG USB w
Cantrol Clk Src: 32 bittimer 2 ~
Control Clk Prescale: 1 ~
[[JUse Custom Linker Crmd File:

DLLAXD Version:

Altair Embed support for F2803+190 Build 2376

0K Cancel

*
[lib\setup_Faa3r«out | ,
Clock Source: Internal Oscillator 1 ~
ALMOSCOLK sExtemal Crystal &
LSPCLK:  |SYSCLKM  ~ 25 MHz |
EP'WM Interrupt Event: CTR=0 v
Cirl Clk Count Mode: Diorwin v

Help

e Buck converter uses an ADC channel (say ADCA1), one should add an Adc Config block
(under Embed //Embedded/F280x/ADC/ADC Config... menu) for ADC settings:

ADC F220049 Properties X |
SYSCLE: 100 Mhz ADC Unit: A w
Interrupt on Conversion Stat.

ADCCLEK: SYSCLK/ 25 v ilﬁ] Mhz Setup PGA Gains...
Referance: Intemal 3.3V b

Bt Src Trigger Sample Clks
| 2DcRESULTD. A | |ePWhiSOcA v~ 15~

ADCRESULTY: Al ~| |CPU1 Timer2 ~| (15 -

ADCRESULT2 A3 ~ | |[CPU1 Timer2 ~ |7 v

ADCRESULT3: A4 PGAZ_OF ~ | |CPLUN Timer 2 w | | '

ADCRESULT4 A8 v [CPUITimerz ~ 7  ~

ADCRESULTS:  VREFLODA v|[CPUI Timerz v 7 >

ADCRESULTE: AT ~ | |CPAU Timer2 ~| |7 v

ADCRESULT?: AB{PGAB_OF  ~ | CPUITimer2 =~ |7 i

ADCRESULTS: Al ~ | |CPUT Timer 2 Wl | W

ADCRESULTS:  AID/PGA7 OF ~ [CPUITimer2 ~ 7  ~

ADCRESULTID: PGA1_OUT ~ | | CPU1 Timer 2 v | |7 w

ADCRESULTI1:  PGAZ_OUT ~ | (CPN Timer2 w| |7 ~

ADCRESULT12:  VREFLOA ~| [CPUI Timer2  w| |7 ~

ADCRESULT13: PGAS_OUT v | [CPUN Timer2 ~| |7 w

ADCRESULT14: PGAE_OUT ~ | |CPAN Timer2 ~| |7 ~

ADCRESULTIS: PGAE_OUT ~ | |CPU1 Timer2  ~| |7 ~

QK Cancel Help

¢ Add all SubBuck blocks (only one here) into a new diagram, then add ADC result block (under
Embed //Embedded/F280x/ADC/Analog Input menu) before SubBuck block, Since ADC
result is a fixed-point number, one should add a convert block to convert the ADC result into

float number.
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e Add PWM1 block (under Embed //Embedded/F280x/PWM/ePWM menu) then set PWM
properties as below, then add a convert block set the float number to a fx1.16 fixed-point
number:

| PWMUnit 1 =~ [JUse High Res Timer [JUse CMPC/CMPD

Time Base

Rate Scaling: Mone w Count Mode: W
Timer Penod ilﬂkHz | ["]change Period Dynamically

[ TBCTR=TBPHS on SYNCI pulse TBPHS (phase) u
Change Phase Dynamically GPID0

EPWMSYNCO: EPWMSYNCI v | EPWMSYNCO pinc  |Unused v
CMPALcadOn:. CTR=Zero ~| CMPE Load On: CTR =Zero w
Acti Ifier.

ction Qualifier CMPA CMPB

i up _down up down P GPIO Pin

ew X O oo SJ% vlx vk :
EPWMB: X wlX w|iX o w X wlX wlX w GPIO1 w
Deadband: |
Delay Mode Disabled wr |
Paolarity Invert Falling Edge Delay on B

Imput Select DbA in = PWMA, DbB in = PWMA
Rising Edge Delay (0-1023) 0 Falling Edge Delay (0-1023):

Send Start ADC Conversion Pulse A (SOCA): CTR=PRD ~ n ~
Send Start ADC Conversion Pulse B (SOCB): DCBEVTI1 W n W

| Fault Handling
| EPWMA output on fault High impedance ~
R Digital Compare._.
EPWMB output on fault High impedance =

‘ [ ]Add Enable Pin (0 value forces Fault)

One Shot TZxFaultSource: [ |1 [J2 [J3 [J4 [J5 [Js [Joeca [Joce
CBC TZx Fault Source: CIr 2 O3 s 005 e [Joca [Coce |
TZ1: | GPIOD ~ TZz GPIOD ~ 723 GPIOD v
TZ4: |[EQEPXERR ~ TZ5 CLOCKFAL ~  TZ6 EMUSTOP

0K Cancel Help

e The final diagram is as below:

F28x Config- F280049@100MHz
TIXDS100v2 USB

ADC Config
1 "
F2B0049-ADCARESULTO | =] convert | >{Tssnno subBuck_Task Taurouo]——{ convert }—<a:gu: Z,:e ::: : FEBDMS—EPW'INEPWIMB]
uty Cycle B(1.18)

e The hardware system is designed that PWM1 triggers ADC at the end of a PWM period, ADC
starts to convert then causes interrupt at the end of conversion. To implement this, one needs
to select all blocks from input device block to output device block as below and right mouse
click on a selected block to create a compound block.
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[ TI XDS100v2 USB

ADC Config

Align Left
Align Right

Align Stack

Align Top

Align Inputs

Align Outputs
Clear

Cut

Copy

Auto Connect
Auto Disconnect
Create Compound
Flip Horizontal

¢ Input the compound name at the properties page. The diagram is changed as below:

F28x Config: F280049@ 100MHz
T1 XDS100v2 USB

ADC Config..

e Ctrl + right mouse click on the compound block, the following properties page shows up:
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m Compound Properties >

Compound Name
20KHz

—

Type CtrI+*ENTER to enter a new line
Protection Appearance
[JLocked []Read Only [JUse Bitmap = Select Image...

Password: | [JSet Color -

[]Hide in Display Mode [ Do not Snap to Grid Locally

[[] Create Dialog from contained Dialog Constants
Do not pause simulation when Dialog pops up
Create buttons for contained compound dialogs

Enabled Execution
] Copy Flash Function to RAM
[ Local Time Step (sec): 0.01

Codegen as Background Thread

Execute on Interrupt: Select... ADCAINT1.0
[ Allow Interrupt Handler Preemption

Use Local Bounds: Start: 0
End: 0
Retain State
Use Implicit Solver: Setup Solver...
Contained Block Count: 5

Contained Computational Blocks:

OK Cancel Help

e The final diagram is as below:

F28x Conhg: F280049@ 100MHz |
TI XDS100w2 USB

ADC Canfig..

»{ 2085z

¢ One can generate hardware code in Embed main menu //Tools/CodeGen..., a dialog show
up as below:
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Result File: .BuckConverler_Hardware.{:
Result Dir: C\AltainEmbed2022_64\cg
Target: F280X >
Subtarget (set in target config): F280049
Optimization Level: 0 ] [[1Check for Performance Issues
Use selected compound edge pins for data exchange (enables embedded debug)
Embed r.‘-'l|"'— n Code DAdd Stack Check Code
[]Call from Foreign RTOS/User App On-Chip RAM Only
[JInclude Block Mesting as Comment [ Target ELASH

[[]Enable Preemption in Main Diagram

Stack size: |0 Heap size: |0

K

Periodic Function Name: cgMain

Quit Code Gen View... Compile... Download... Help

Click “Code Gen” button to generate hardware code, Click “Compile...” button to compile the
hardware code, Click “View...” button to show the generated code. Click “Download” button
to send the compiled binary code to MCU.

o When clicking on “Download” button, a dialog pops up as below:

Download to F280X *

Target Execution File:

AAltaifEmbed2022 G4 co\BuckConverter_Hardware ouf

This dialog can only download to BAM. Please use Code Composer or
Uniflash to bum your .out file to flash

I Cluit I I Coff Infio I | Download | I Help I

Connect your target board with the specified JTAG, Power on the board, then click “Download”
button, the binary code will be sent to the MCU and executed.

This includes the steps on PSIM-Embed wrapper implementation.

Wrapper’s limitation

The PSIM-Embed wrapper is a new enhancement from PSIM v2022.3 release. There are currently
some limitations while using Wrapper. When generating a Wrapper code for a PSIM subcircuit, this
subcircuit must follow the following rules (including the child subcircuits):

e No power blocks.

¢ No hardware blocks.

¢ Not support fixed point type (only floating point type now).

¢ No bi-directional ports in the current subcircuit and its child subcircuits.

¢ No PSIM motor control blocks (They uses F28x .obj files, we may compile them to ST
or other DSP object file if needed).
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2\ ALTAIR

No SimCoder C block.
No TIDMC blocks.
Not support IQmath and any blocks use IQmath functions.
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