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Tutorial on How to Use SimCoder with T1 F28335 Target

With the SimCoder Module, PSIM can automatically generate generic code from the control
schematic. With SimCoder and the Tl F28335 Hardware Target, PSIM can generate ready-to-run
code for hardware based on TI floating-point DSP F28335.

This tutorial describes, in step by step, how to generate code in PSIM, compile and upload the code
in CodeComposer Studio, and run it on the DSP.

To illustrate the process, we use the circuit “TI 1-ch DC/DC buck.psimsch’ as an example. This
example is located in the sub-folder “examples\SimCoder\TI F28335 Target\TI 1-Ch DC-DC” in

the PSIM directory.
To keep the original example unchanged, we will copy the whole folder to “c:\ TI 1-Ch DC-DC”,
and use this folder as the working folder in this tutorial.
1. Setting Up in PSIM
In PSIM, load the schematic file “1-ch dc-dc buck.psimsch” as shown below.

PSIM - C:\TI 1-Ch DC-DC\i-ch de-de buck. psimsch =Joed
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As compared to other PSIM circuits not for code generation, this circuit contains elements from
the T1 F28335 Hardware Target library. In this circuit, there are two F28335 Hardware Target
library elements: a 16-channel A/D converter and a 1-phase PWM Generator, as shown below
on the left.
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Tutorial on How to Use SimCoder with T1 F28335 Target

The TI F28335 Hardware Target library can be accessed by going to Elements -> SimCoder
for Code Generation -> T1 F28335 Target. A list of the library is shown below on the right.

TI F28335 Target library list

Tr  3-phase PWM
Tr  2-phase PWM
Tr  1-phase PWM

Hardware elements used in T Single PWM (shared with capture)
N T
the circuit T Start PWM
Tr  Stop PWM
ADLC

Tr  Trip-Zone

—d o uo — .
e m|Cs T1  Trip-Zone State
= Al 02 o
o e T A/D Converter
A L ELILE Tr Digital Input
— 5] [} -
= ol e z ne b :2 T1  Digital Qutput
o A7 0? —o
F28335 P m= Tr  Capture
| - ELR TN S Tr  Capture State
a3 E2 010 o
) (e T1  Encoder
e=E:s  mala T Encoder State
5 R I T Up/Down Counter
w356 Olaln
E? 015 —o
T
TI i e 1 DSP Clock

Tr TIF28335 Hardware Configuration

Like any other circuits, this circuit can be simulated by selecting Simulate -> Run Simulation.

Before performing the code generation, first define the project configuration for Code Composer
Studio. Double click on the Simulation Control block (the clock image). The Hardware Target
should be set to TI F28335. Click on the drop-down menu to choose one of the four project
settings. In this case, we will choose RAM Debug, as shown below.
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Tutorial on How to Use SimCoder with T1 F28335 Target

With the RAM Debug setting, it is easy to debug the program and there is no need to write the
program to the flash memory.
Generating Code

To generate code, select Simulate -> Generate Code. The generated code will be displayed in a
separate window, as shown below.

[E# PSIM - C Code - [C:\TI 1-Ch DC-DC\1-ch de-dc buck.c] (=13
File Edit Options Window Help
D|SE|S| »[m=@]o]~[@] vix| 2|=n /le|fs ool o] mw]> e sz
(:CCode - [€:\T1 1-Ch DC-DC\1-ch de-dc buck.c] (=JoEd

8| [

i
i 5imCoder is copyright by Powersim Inc., 2009
i

f
{f This code is created by SimCoder Yersion 2.0 for F2833% Hardware Target
{f Date: March 04, 2010 12:46:34

tol #include <math.h>

rreqiffinclude "P5_bios.h"

igld|typedef float DefaultType: -
#define  GetCurTime[] PS_GetSysTimer[

interrupt void Task(;
woid TaskS3[;

#define  Freq 250000
DefaultType Vref = 3.3
interrupt void Task([

{ DefaultType f¥DC3, fPSM_ADC1, fZ0H3, {5UMA4, fFILTER_D2, fLIMIT_UPPERZ;
PS_Enablelntr[];
¥YDC3 = Vref:
fPSM_ADC1 = PS_GetDcAdc(D);
fZ0H3 = fPSM_ADC1;

fSUMA4 = fYDC3 - fZ0H3;

PSIM not only generates the code, but also generates all the necessary project files for four
configurations: RAM Debug, RAM Release, Flash Release, and Flash RAM Release. The
project file and all dependent files are stored in a sub-folder called “c:\TI 1-ch DC-DC\1-ch dc-
dc buck (C code)”.

Compiling the Project in CodeComposer Studio (CCS)

The CodeComposer Studio (CCS) from TI should be version 3.3 or higher. If you are using
CCS v3.3, and get the message “Unknown compiler option ‘--float_support=fpu32’”, please
follow the procedures in Appendix A to update your CCS v3.3.

Launch CCS, go to Project -> Open. Navigate to the folder “c:\TI 1-ch DC-DC\1-ch dc-dc
buck (C code)” and select the project file “1_ch_dc_dc_buck.pjt”, as shown below.
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Tutorial on How to Use SimCoder with T1 F28335 Target

E; Project Open Iﬁ
Lockin: |}, 1-ch de-de buck (C code) M £ E-
Mame Date moedified Type Size
(|71 ch_dc_dec_buck.pijt 2010,/3/3 21.58 PIT File 4 KB

File name: | 1_ch_dc_dc_buck pjt

Files of type:  |Project Files (* pit)

Open
Cancel

Help

i

Click the Open button to continue. The CCS will appear as follows:

File Edit View Project Debug GEL Option Profile

(er b=

-
| 1_ch_dc_dc_buck pjt _*:w 1_RamDebug

D Files
e Projects
25 1_ch_dc_de_buck.pjt (1_RamDebug)
..... [ Dependent Projects
(27 Docurnents
..... (L1 DSP/BIOS Config
..... (L1 Generated Files
=3 Include
~..[E] P5_bios.h
=423 Libraries
C28x_FPU_FastRTS_betal.lib
~..[%] PS_bios.lib
=3 Source
1 _ch_dc_dc_buck.c
D passwords.asm
----- D5P2833x_Headers_nenBIOS.cmd
—[2] F28335_FLASH_Lnk.cmd
----- [::] F28335_FLASH_RAM_Lnk.cmd
..... (%] F28335_RAM_Lnk.cmd

el £1 &1 [0 E

=

Note that the project configuration is set to RAM Debug. With this setting, all program and data

will be loaded to the RAM memory.
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Tutorial on How to Use SimCoder with T1 F28335 Target

the project (or click on or select Project -> Rebuild All to rebuild the whole project). After
the compiling is complete, CCS will display the following:

—————————————————————— 1_ch_de_de_buck.pjt - 1_RamDebuy ----------------------
[1_ch de_de _buck.c] "C:“Program Files~C2000 Code Generation Tools 5.1.0%bin~cl2000" -g -k -pdr -

[Linking...] "C:~Program Files~C2000 Code Generation Tools 5.1.0%bin»cl2000" -@"1_RamDebug.lkf"
<Linking>
warning: entrv-point symbol other than "_c_int00" specified: "ecode start"

Build Complete,
0 Errors, 1 Warnings, 0 Remarks.

[ 4T »[»]\ Build /

The warning message can be ignored. This warning message is displayed when program is not
saved in the flash memory.
4. Uploading Code to DSP (RAM Debug Version)

Insert TI’s TMS320F28335 control CARD into TI’s 2-Channel DC/DC Buck Converter Kit
(TMDSDCDC2KIT), as shown below.

Connect the J1 connector of the board to the JTAG emulator, and then connect the JTAG
emulator to the computer’s USB port. After connecting the power to the board, turn on Switches
SW1 and SW2 on the board. Switch SW3 is for displaying either Chl or Ch2 output. Set SW3
to the Ch2 position.

In CCS, select Debug -> Connect to connect the computer to the DSP. If the connection is
successful, the bottom left corner of CCS will be changed from the disconnection state to the
connection state, as shown below.

Disconnected Connected
] - | I 1 I

@ @0 DISCONNECTED (UNKNOWN) [ |_” @u |HALTED [

————

/? 0 WWW owpe?;,\i,riigl? clrgfn
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Tutorial on How to Use SimCoder with T1 F28335 Target

If connection cannot be established, an error message will appear as shown below:

F28335 XDS510USE Emulatorfcpu_0 S
|'®'| Emor initializing emulator -
= |0 Pot =510

m

Board Mame: F28335 XD5510USE Emulator
Cpu Name: cpu_0

Abort: Close Code Composer Studio.
Retry: Try to initialize the emulator again.
Ignore: Ignare the inttialization emor and start =

If this happens, remove the JTAG emulator cable from the computer’s USB connector and turn
off switch SW1 of the kit. Then reconnect the cable and turn on switch SW1. Select Debug ->
Reset Emulator, then select Debug -> Connect again.

If connection still cannot be established, check if the proper JTAG driver is used.

After the connection is established, there are two ways to upload the code to the DSP. One is to
use the Load Program function. Go to File -> Load Program, and specify the .out file (in this
example “C:\TI 1-Ch DC-DC\1-ch dc-dc buck (C code)\RamDebug\1_ch_dc_dc_buck.out™).
CCS will automatically load the code to the RAM memory. Note that the Load Program
function works only for the RAM Debug or RAM Release version.

Another way to upload the code to the DSP is to use the on-chip flash programmer function.
This method works for both RAM and flash versions. Click on the icon of the loader tool in
CCS Toolbar as shown below or select Tools -> F28xx On-Chip Flash Programmer.

The following dialog will pop up. Enter the values and selection as shown below. Note that the
DSP external clock of the TMS320F28335 control CARD is 25MHz. Also, the DIVSEL value
and PLLCR Value are set to /2 and 12 for this Converter Kit. They may be different for other
hardware boards.

Clock Configuration &J

OSCCLK (MHz): |25 |

DIVSEL: 2 Cancel
PLLCR Value:

SYSCLKOUT (Mhz) |150.0000

he

Click on the OK button, and the following dialog will appear.

¥
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Tutorial on How to Use SimCoder with T1 F28335 Target

r =

Flash Programmer Settings

Select DSP Device to Program Options oK
F28335 = I o

[+ Iﬁispla'_.rTnnhips Cancel
Iv Display Diagnostics

W Save Clock Settings Help...

Select version of Fash AP| Intedface file:
|C:¥CCStudiu:u_u 3 Fplugins¥HashZ&od Algorthms¥ 28335% Flash APl Inteface 28335V Browse ..

gl

L.

Click on OK again, and the dialog window below will appear. Since the project configuration is
set to “RAM Debug”, make sure to select Load RAM Only in this window. Click on the button
Execute Operation to upload the code to the DSP. Close this window after the upload is
finished.

Cn-Chip Flash Programmer @
Clack Configuration Erase Sector Selection -
OSCCLK (Mhz2): |25 IE IE
: 2 -
DIVSEL: I I
PLLCR Value: 12 - F F
SYSCLKOUT (MHz): [150.0000 [ [+
Code Security Password Operation
Please specify the COFF file to Program.Verfy:
Key 7 (AET):  |FFFF
|C:¥TI 1-Ch DC-DC¥1-ch de-de buck: (C code¥RamDebL.  Browse...
Key & (cAEE):  |FFFF
Key 5 (IAES):  [FFFF ; regﬂ:ﬂﬁm- Verify ; Eepletinn H:l::\rery
se On requency Te E
Key 4 (beAE4):  [FFFF e
rogram, We: == =
Key 3 (xAE3): [FFFF o oty Register:  |GP AMux =l
rogram On . E—
Key 2 (AE2):  |FFFF - Fin: J
Werify Onlty
1 (TcAET):
Key 11 \- FFFF 15 (" Calculate Checksums
Key 0 {(<AED):  |FFFF =
15 :‘ Flash:
| tock | 31 OTP:

h_.r Flash+0TP:

Execute Operation | Help...

Program Passwaord |

Flash Programmer Settings... |
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Tutorial on How to Use SimCoder with T1 F28335 Target

5. Running Code in DSP

To run the program in the DSP, select Debug -> Reset CPU. The following window will
appear.

=

[Z] Disassembly (CSLS + 0x70E) = =[]
o [FFF942 28AD0004 MOW -
JFF9AE S61F SETC
JFF9AC S616 CLEC
JFF9AD SR1A SETC
JFF9AE 2940 CLEC
JFF9AF 7al1FO0000 MOV
JFF9B1 2907 CLEC
JFF3BZ FFR9 SPM
JFF39B3 7a7FFGRE LCR
AFFARE SACFONM? RF =
L 3

Then select Debug -> Restart. The following window will appear.

[Z] Disassembly (SDSP2833x_CodeStartBranch.asm:60:708) | = || & |[3a)

ocoooon code_start, SDEPZ2833xz _Codelt -
EbDDDDDD 00409054 LE wil_disable

oooooz DBBE SUEBH HZAaR0,#5

oooo03 1ECE MOWVL @14,aCC

ooooo4 o000 ITEAPO

ooooos oooo ITEAPO

oooooe QOO0 ITEAPO

ooooo7 oooo ITEAPO

ooooos oooo ITEAPO

nnnnns nnnn TTRAP g
4 ¥

Then select Debug-> Go Main to go to the beginning of the main program. The following
window will appear.

0 1 ch_dc_dc_buck.c EI@
vold maini) E‘
{
ol | Initialize():
PS5 EnablelIntr(): o Enafle labsl snterrupmt SATE
PS5 _EnableDbgm| ) :
for (::) i
} -
<] | f

Now click on the icon 2 in the Toolbar, or select Debug -> Run to run the program.
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Tutorial on How to Use SimCoder with T1 F28335 Target

To stop the program, click on the icon | 2 in the Toolbar box, or select Debug -> Halt.
To disconnect the Kit, select Debug -> Disconnect. Then turn off Switch SW1 of the kit.

6. Uploading Code to DSP (RAM Release Version)

The procedure of compiling and uploading the RAM Release version is same as the RAM
Debug version, except that the project configuration is set to 2_RamRelease when compiling.

With the RAM release version, the speed of the code will be faster than the RAM Debug
version, but certain debug information will not be available.
7. Uploading Code to DSP (Flash Release Version)

To upload the code to the flash memory of the DSP, in CCS, from the drop-down menu, change
the project configuration to 3_FlashRelease as shown below. In this configuration, the code will
be saved and executed in the flash memory.

| 1_ch_dc_dc_buck pit ﬂ | 1_RamDebug j
1_RamDebug
@ Files 2_HamRelease

FlashRelease

: . 3
-] GEL files 4 FIashHaTHﬁ!IE;ase

M ES Memimrte

Alternatively, select Project -> Configurations. Click on 3_FlashRelease, and then click on the
Set Active and Done buttons.

Project Configurations I.ili_hj

I;gn.figl.!latiu;unslnf _ Done

El- 'I__l:h_dl:_dl:_l:uuck.pjt
1_RamDebug g
i 2 _RamPelease
e Remove

click on the icon or select Project -> Rebuild All to rebuild the whole project).
The process of connecting the computer to the DSP is the same as described in Step 4.

Once the DSP is connected to the computer, click the loader tool in toolbar box of CCS or select
Tools -> F28xx On-Chip Flash Programmer to upload program to the DSP. Note that, in the
upload dialog window, make sure to check the option Erase, Program, Verify. Then click on the
Execute Operation button to upload the code.

After the program is uploaded to the flash memory. Disconnect the JTAG cable from the
computer and turn off switch SW1. Then turn on switch SW1 to start running the code. The
lamp in the kit will be turned on, and the LED on the board will display the output voltage.

£ V -14 - Powersim Inc.
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Tutorial on How to Use SimCoder with T1 F28335 Target

On-Chip Flash Programmer

Clock Configuration
OSCCLK Mhz):  [8
DIVSEL: 2 -
PLLCR Value: 2 -

SYSCLKOUT (MHz): 1500000
Code Security Password

Key 7 (IAET):  |FFFF
Key 6 (IAEB): [FFFF
Key 5 (ZAES):  |FFFF
Key 4 (AE4):  [FFFF
Key 3(AE3):  [FFFF
Key 2 (KAE2):  [FFFF
Key 1(Q<AE1):  |FFFF
Key 0 {Q<AED):  |FFFF

RRARRNGR

| ook |

Program Password |

Flash Programmer Settings... |

Erase Sector Selection

Iv Sector A: (338000-33FFFF) Iv Sector F: (310000-317FFF)
[¥ Sector B: (330000-337FFF) ¥ Sector G: (308000-30FFFF)
I¥ SectorC: (328000-32FFFF) [¥ Sector H: (300000-307FFF)
Iv Sector D: (320000-327FFF) [

I¥ Sector E: (313000-31FFFF) [

Operation

Please specify the COFF file to Program./Verify:

|C:¥TI 1-Ch DC-DC¥1-ch do-de buck (C codeéFashRele  Browse. ..

{e

Erase, Program, Verify ] " Depletion Recovery

N
-~
-~
-~

Erase Only " Frequency Test

Program. Verify Register: [P AN J
Frogram Orly Pin:  [GPIOD (A -]
Verify Only

Fash Random Wait State: |17 7| ¢ Calculate Checksums
Flash Page Wait State: m Flash:

OTP Wait State: no- OTP:

Load RAM Onby Flash+OTP:

Bxecute Operation | Help...

8. Uploading Code to DSP (Flash RAM Release Version)

The procedure of compiling and uploading the flash RAM release version is same as the flash
release version, except that the project configuration is set to 4 FlashRamRelease when
compiling.

With the flash RAM release version, the code will be automatically copied from the flash
memory to the RAM memory first, and then it will run in the RAM memory. The speed of the
code will be faster as compared to the flash release version.
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Tutorial on How to Use SimCoder with T1 F28335 Target

Appendix A: Upgrading CodeComposer Studio V3.3

If you have the F28335 DSP and get the error message “Uknown compiler option ‘—
float_support=fpu32’ ” when compiling for the F2833x target, you need to update your CCS
C2000 compiler. Below are the steps :

1. Launch CCSv3.3

2. Select Help -> Update Advisor -> Check for Updates. You will have to have an account
on the TI site to access the download section.

3. Log in to your account, and you will be re-directed to the page Available Updates for CCS
v3.3. Download and install the following:

o CCSv3.3 Service Release 10 (or higher), and

o C2000 Code Generation Tools
Use this link to get the latest version of the T1 v5.0 C2000 Code Generation Tools with
the floating point updates: https://www-
a.ti.com/downloads/sds support/CodeGenerationTools.htm, and download the “C2000
Code Generation Tools v5.0.2” or newer.

4. Specify CCS to use the new code generator you downloaded and installed. To do so, start
CCS. Click on Help -> About -> Component Manager. In Component Manager, click on
the + sign next to the CCS version you just installed. Then click on the + sign next to
“TMS320C28XX”. Check the box next to the v5.0.x Code Generation Tools that you
installed from 5. Choose File -> Save and File -> Exit, and exit CCS.
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