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. Setup CCStudio v3.35 A& &HLILCE.

Setup CCEtudio v3.3
Hi= 217
KB

JEZOE E OHAHM AHEE XIS HE 8t AddHES 28 LI

¢ Code Composer Studio Setup
File Edit

Miew Help

System Configuration Awailable Factory Bof

v ||=dsB10usb ~|

[&ll

|Q|Mm g P20l XDS510U5E Emuolator Ceun xds510ush, .,
B F2806 XDSR10USE Emulator C28umn wdsBl0ush,,, =
B F2808 XDS510USE Emulator Co8xn #dsBl0usb,,, =
g F2810 XDSR10USE  Emuolator C28umn wdsBl0ush,,, =
g Fefdl XDS510UFE  Emulator Co8nn #dsB10usb,,, =
Eg: F2812 XDSRI0UEE Emulatar C28um wdsBl0ush,,, =
R F2f332 XDSEI005E Emulator C28un #dsbllush,,, =
R F28334 XDSRIQUER Emulator C2Bum wdsBl0ush,,, =
R DShIUUSE Ermulatar C28xx xdsBllush,, -

E@ Factory Boards [E® Custom Boards | # Create Board |

Save & Quit |

Drag a device driver to the left to add a board td the systemn,




g Code Composer Studio Setup

File Edit Yiew Help
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Save Cirl+5
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S[=E

oc,,, | Driver Location

OF2300 CwCCStudio_yd, It driverss, |

Exzit &lt+Fa
— 1
¢ | 3| BB Factary Bnards]ﬂ Custorn Boards e Cnda»
Save & Cuit | Rernove I |

Al
=

0



1. Setup CCStudio v3.3 0|} CCSStudi
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2. Otel @F 201 ProjectE 2Z &HLICH.(Project—>0pen)

i® /F28335 XDS510USB Emulator/cpu_0 - TMS320C28x%x - Code Composer Studio - Not Connected

File Edit Wiew | Project Debug GEL Option Profile Tools DSP/BIOS Window Help

3 = MNew... % K?
Use External Makefile... &

B ér | @ [

ProedOpen . ===
E eF B

= RN

|_}testprj_1
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3. Projects Source It 24

D Files

+-[_7 GEL files

=423 Projects

-1-ae F28335_example_BIOS flash.pjt (Debug

(L] Dependent Projects
(L3 Documents
3 DSP/BIOS Config

“al F28335_example_BIOS flash.tcf <— DSP/BIOS Config T+
+-[_7 Generated Files

+-.3 Include
(L3 Libraries
= .a Watch-dog disable® CS &&l 2 ALS, LAl
project->build option0il A code entry piontOll A
CodeStartBranch.asm < S=5101 Al
Defaullsr BIOS.c < IHEE MHIA RE
DelaylUs.asm < DelayUs() &= XI&
DSP2833x_GlobalVariableDefs.c <«— mogoly 2 golg Aa mol
Flash.c Flash Memory 221 XI#l & £J|3}
Gpio.c < CPU /OBl £|3}
Main_BIOS.C < Main() Z2 12
Passwords.asm Flash Passwords 2+l
PieCtr_BIOS.c < CPU QIEIRIE 7|3}
SetDBGIER.3sm < BIOS QIEIZE X &
SysCtrlc < CPU 22 4
Watchdog.c < Watch-Dog 2@t %713t
Xintf.c < QIS HA X7|3Hwait & F)
DSP2833x_Headers_BIOS.cmd «——— DSP/BIOS Confighil A ZIF Al A4
F28335_BIOS_flash.cmd “«— J]=CMD It mo|

F28335_example_BIOS flashcfg.cmd <« psp/sios Configtil Al 22 Al

0z
0x



4. 2AADE HAH(Main_Bios.c)

#include "DSP2833x_Device.h” <-DSP =J|st & && 2AH
#include "F28335_example.h” <— AIZX 8 &= Ha ol 2|
void main(void)
{
InitSysCtrl(); <- CPU 2% 4 A ((30%10) / 2 = 150M)
InitPieCtrl(); <-QHEE 23 x=D|3
InitWatchdog(); <- watch-dog && & =J|35}
InitGpio(); <= CPU I/O £ &(IN,OUT,2I127|=..) _EX_BUS_ONH2J0l et 25 HA ON
InitXintf(); <- WS FH OHiolA 28 48 2 82 HA ElOjY A4 X

*x DSP/BIOS 2ted A& *x
ifdef EXAMPLE_FLASH
memcpy(&secureRamFuncs_runstart,

&secureRamFuncs_loadstart,&secureRamFuncs_loadend — &secureRamFuncs_loadstart);
InitFlash();
#endif

*x% DSP/BIOSUHIA TINT2,DLOGINTE Al otE2Z BIOSAIEZ QIEHEE &I} #*
SetDBGIER(IER | 0x6000); <- Enable everything in IER, plus TINT2 and DLOGINT
*(volatile unsigned int x)0x00000C14 |= 0x0C00;<— Set TIMER2 FREE=SOFT=1

*xx Ole main()S =2 ol DSP/BIOSIE S &, »x

}

void Userlnit(void){ <- 0] 4= 2lAl Al DSP/BIOS =J158t 220 A
DSP/BIOSZted Y AFZ A =18 &% FIt

o
T
1
i
o



— CCS3.3 DSP/BIOS TASK M &

* TASKet A EE e 24 S22 M DSP/BIOSH SS&t d =20 [et 22l = 0.

TASK

Task1_proc
AMNEX Z2 )

Taskxx_proc
ANEX Z2 )2

Scheduling -~

A

Software Interrupt TASK Task gtat

Com_SWI
S& OIHEE Hel

AD_SWI
A/D QIEIEHE HMel

1. Main_Bios.c € open=x Ot AADEE

void task1_proc(void)

{

while(1){

TSK_sleep(1);

>

TIMER Tick AHIA

10Tick
SAFEL EZ2O™

BIOS Timer PRD -

nTick
NS EZZ 0

A/D
SWI_post(&AD_SWI)




2. DSP/BIOS Config—>*.tcf & &AM
@ Files
-5 GEL files

[@) 728335 gel
43 Projects

o
Q

= ﬁ F28335_example_BIOS_flash.pjt (Deb

(L3 Dependent Projects
(L7 Documents
=4 DSP/BIOS Config

---"’

[L7] Generated Files
(23 Include

(27 Libraries

(L7 Source

+

+

+

HIF22335_example_BIOS_flash.tcf

DSP2833x Headers_BIOS.cmd
F28335 BIOS flash.cmd
F28335_example BIOS flashcfg.cmc

3. AH =2 Task ManagerOll Al Otch @t 20| J|Z& TASKE &0l MM

=rg F28335_example_BIOS_flash.tcf

Eztimated Data Size: 898 Est. Min Stack Size [MALs): 173 T5EK - Task Manager objectz by prianty
+ @ System & Pricrity 15 (Highest)
+ fﬁ Instrumentation E Pricrity 14
=% Scheduling [ Priority 13
+-{8 CLK - Clock Manager (23 Priority 12
& PRD - Pericdic Function Manager (23 Priority 11
+- M HWI - Hardware Interrupt Service Routine Manager (23 Priority 10
+-30 SWI - Software Interrupt Manager [ Priority 9 S ME 0 Qe
Sl $3TSK - Task Manager R mun R (3 Priority 8 — oy 2oy
¢ & TSk idle = B & Pric-riE-‘ 7 ;(i ;IS = TASKH
4 — .
= [,"] IDL - Idle Function Manager (22 Priarity 6
+ ﬁ Synchronization (22 Priority 5
+-[@@ Input/Output {3 Priority 4
(23 Priority 3
(23 Priority 2
(23 Priority 1
=-{_7 Pricrity & (Reserved for the idle task)
& TsK idle
(22 Priority -1 (Suspended tasks)



* TASKE M A 8HC}.(TSK Task Manager—> Inser TSK)

+-(g§ System
+-[g2 Instrumentation
-3 Scheduling
+-{5 CLK - Clock Manager
£5 PRD - Pericdic Function Manager
+- M. HWI - Hardware Interrupt Service Routine Manager

+-38F SWI - Software Interrupt Manager
5K WaN3ge %g tH% #%
@ Tsk_  What's This?
+-69 10L - Idl
+- % Synchroniz:
+-[& Input/Outpt
Copy
ECIE,—— ¢
» Ordered collection view
Froperty/value view
Properties
* Task 2tc| ES &5 &l
Please enter a name for the Configuration
ol =
=/ T

|user_TSKEl «——

* Task 2te| At 4 =0l

- System

+-[g2 Instrumentation

—-[3® Scheduling
+-§5% CLK - Clock Manager

&0 PRD - Pericdic Function Manager

+- M HWI - Hardware Interrupt Service Routine Manager
+- 3 SWI - Software Interrupt Manager

=g TSK - Task Manager
& TSK idle
CEEET.
-y IDL - Idle Function Manager
+-#& Synchronization
+- [ Input/Output

Jor



* MG TaskOfl AKX &H=S &8 SHCE. (user_TSKO A& QEZE H

oS
+-{gg System
+-[g2 Instrumentation
=138 Scheduling
+-45 CLK - Clock Manager
£E) BRD - Periodic Function Manager
+-- M. HWI - Hardware Interrupt Service Routine Manager
+-38F SWI - Software Interrupt Manager

-1-dg TSK - Task Manager

& TSK idle
s nﬁ DL - IE”[ 1-"'."hat'5 Th|5?

=B Synchroniza  Jndo

- [\ Input/Outpu
Cut

Copy

Delete
Rename

& Property/value view
[ Properties |

Ct.

ro

* Gennral M D= 328 &3

user TSKO S X v S|

General | Function | Advanced |

v Automatically allocate stack

o
I
rm
i
o

cormment: < add comments here:

Stack size [MALs): 256

Stack Memory Segment: |L45.-'1'-.FI.&I'--1

Pricrity | 1

gL
o

o
TS

]I
ng

rm

TaskOl A AFZ Sl= Stask 3D

Stask HIZ2| { X

Task & =2 dI(1(X)-15(

i

)



Tazk function:

T aszk function argument 0: |E|

T azk. function argurnent 1; |EI

T azk. function argument 2; |E|

T azk function argument 3: |E|

T aszk function argument 4; |EI

T azk function argument 5: |EI

T azk function argument B |E|

T aszk function argument 7 |EI

Main_Bios.cHl A & AH & Tasks

TSk - Tazk Manager objects by priority

{Z2 Priority 15 (Highest)
(22 Priority 14
(22 Priority 13
Priority 12
Pricrity 11
Pricrity 10
ricrity 9

- Clock Manager

- Pericdic Functicn Manager

- Hardware Interrupt Service Reutine Manager
- Software Interrupt Manager i |

& TSk idle
& user_TSKD
-4 IDL - Idle Function Manager
+-#& Synchrenization
+- (8 Input/Output (2 Priority
{22 Priority 2
=23 Priority 1
& user TSKO
(L Pricrity O (Reserved for the idle task)
& TsK idle
(22 Priority -1 (Suspended tasks)

Textual Configuration Script - Line: 1

hina

4

bics.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bics.
bios.
bios.
bios.
bics.
bios.
bios.
bios.
bios.

utils.loedPlatform("ti.platforms. &«

/* The following DSE/BIOS Feature(s
bios.
bios.
bios.

enab
enab
enab

GEL.
GBL.
GBL.
GBL.
MEM.
MEM.
MEM.
MEM.
MEM.
MEM.
MEM.
MEM,
MEM.
MEM.
MEM.
MEM,
MEM.
MEM.
MEM.
MEM.

MEM
1

leRealTimeAnalysis (prog)
leRtdx (prog) ;
1leTskManager (prog) ;

CLKIN = 300007
CALLUSERINITFEN = 1;
USERINITFXN = prog.exter
MODIFYPLLCR2 = 0;
HOMEMORYHERES = 0;
instance ("SEAM") .destroy
create ("ZONET")
instance ("ZCONET") . commen

instance ("Z0NE7") .base =
instance ("ZONE7") .len =
instance {"ZCONET") .create

instance ("ZOMET") . space

instance ("FLASH") .destra
create ("FLASH ABCDEFGH™

instance ("FLASH ABCDEFGH
instance ("FLASH ABCDEFGH
instance ("FLASH ABCDEFGH
instance ("FLASH ABCDEFGH
instance ("FLASH ABCDEFGH
instance ("OTP™) . comment

inatanca {"OTE™ hras = N

Code Composer Studio 'El
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— CCS3.3 DSP/BIOS TASK &/ &4
1. JTAG £ OIZell0IeE o2& gutt

File Edit “iew Project BEEENEN GEL  Option  Profile Toolz DSPABIOS
3 = Breakpoints, .,

[ 3
Itest pit ﬂl_[ Assembly/Source Stepping

Hoar @ B E[E

+-[_] GEL files
—4=3 Projects
+- gz test,pjt (D

&dvanced Resets k

Reset Emulator Ctrl+Shift+R

]
=

2. B o2 T2 g ASHE A2 Olefet 20| 83 &LICH(Option—>Customize)

Customize &|

Debug Properties | Directories | Color | Keyboard Program/Project/CIO ]Cuntrnl Windaw Disp 4] ]
Prograrm Load
v Perorm verification during Frogram Load:
W Load Program After Build < H3A
[~ Do Mot Set CIO Breakpoint &t Load
[~ Do Mot Set End Of Program Breakpoint At Load
[ Disable All Breakpoints When Loading Mew Programs

Project
v Open Dependent Projects When Loading Projects
[~ Do Mot Scan Dependencies When Loading Projects
[~ Auto-save Projects Before Build
v Open Project Window On Startup

Clo
Maxzimum # of lines: |256 {may require restart)

et
g
i
k-
H'|
el
g




3. 20t atII(Project—>Rebuild All)

¥

v

File Edit \iew | Project Debug GEL Option Profile Tools

BwE| 5 N

Open... _—
[F2833_exnample.  Use External Makefile.
Export to Makefile... |
Add Files to Project...

Save il
Claose
Source Control »
) Cornpile File Ctrl +F7
Build F7
_ WE  Rebuild Al |

# /F. 5 XDS510USB Emulator/cpu_0 - St nected
Eile Edit View Project Debug GEL Option Profile Iools DSP/BIOS Window Help
BEE| s RB| o Fl &Rk @ \ W | EE (A% 6
[F2833._ewampla_BIOS = |[Debug =] [ < g ‘ e L |
Re oDsBEHHER §
P | [@ Fies
AN E] a GEL files
& - [@ 128335.gel
2 (=453 Projects
0 £ & F28335_example_BIOS_flash.pjt (Debug)
w [Z31 Dependent Projects
— [£3 Documents
“n [Z31 DSP/BIOS Config
@ (L3 Generated Files
a (33 Include
& (L3 Libraries
ﬁ Source
= DSP2833x_Headers_BIOS.cmd
F28335_BIOS_flash.cmd
F28335_example_BIOS_flashcfg.cmd
L
= [ File View |.#Bookmarks
[Linking...] "C:“Program Files Texzas Instruments~CZ000 Code Generation Tools 5.2.1%bin~c12000" -@"Debug.lkf" :J
<Linking>»

Build Complete.

0 Errors, 0 Warnings, 0 Remarks.
2 T Md,’ [N

W, 90 [DISGZNNECTED (UNKNOWN) [ Ln1, Col1 Y
/

Olcf =0l



4. FLASHOI == 18 G|

1% fF28335 XDS510USE Emulator/cpu. 0 - TM5320C28xx - Code Composer Studio — Not
File Edit Debug GEL Option DSP/BIOS  Window Help

3= | -Chip Flash Programmmer
Data Conwverter Support

Yiew Project

K?

b

* Ote CLOCK £ & HI=E AIS X0 &H £& LIt

Clock Configuration

0SCCLK 30 ok |
DIVSEL: P - Cancel |
FLLCR “alue: -
SYSCLKOUT (1500000

* AP| Interface IIY 2 S5 &HLILCI.

Flash Programmer Settings

ol

Select DSP Device to Program Options _
0K,
F2a395 > v Load Symbals
v Display Tooltips Cancel
v Display Diagnostics Hel
v Save Clock Settings y
Select version of Flash API Interface
| Browse,,, f'— }S(5_|H
27|
FE AR [ 283 | £¥ Ed-
FlashAPlInterface 283354101, out
Flash&Plnterfac 2_10, out

T |COFF Files (= out) |

H[E=T4VNH |Flash&PlInterface28335V2_10, out =20
A

Hash Programmer Settings

Select DSP Device to Program Options oK ! |
F28335 = W Load 85-'I'I'I|JEI|S
v Dizplay Tooltips Cancel

v Display Diagnostics Hel
v Save Clock Seftings g
Select version of Flash APl Interface

|C:WCCStudiD_VS,S‘WpIuginsWFIashEBxxWAIgDrithmsW28335WFlash.’-‘-.F‘IInterTaceZBf




On-Chip Flash Programmer

Clock Configuration

Frogram Password |

Erase Sector Selection

OSCCLE 30 v Sector &' (338000-33FFFF) v Sector Fro (310000-317FFF)

DIVSEL: /2 - v Sector B (330000-337FFF) W Sector Gi (308000-30FFFF)
' W Sector Ct (328000-32FFFF) W Sector H: (300000-307FFF)

PLLCF Value: 0__E ¥ SectorD: (320000-27FFF) 7

SYSCLEOUT 150, 0000 W Sector E: (318000-31FFFF) =

Code Security Password Operation

Please spaecify the COFF file to

QTP 'Wait State:
~ Load Rakd Only
Execute Operation

OTR:
Flash+0OTP:

Help, ..

Key 7 FFFF
Key 6 2aa |Dlangcpuplazatttdsp 28336 biostestpr_1WDebugh Hrnwse..* Browe.. ZH0ll A
Key 5 FFFE & Erase, Program, Yerify ¢ Depletion Recovery m%%“‘/\_ﬁi\”é Excute
Key 4 FFFF ‘. Frase Only  Freauency Test Operation& S &3
P . Verif Aefiere _
Key 3 — . Prngram . elrl Y Register: | / =] sHLICH,
Key 2 FFFF vmgfrag' | ny Pin: | =l
 Varify Only AlSH Tlal @
e | FRE Flash Randam ‘Wait State: |15 ¥ (" Jzalculate Checksums * T;l 22 g +.0UT=
Key 0 FFFF Flash Page Wait State: Flash: S & LISEc
| Lok | ast: . WdebugW Ol AZSLICH

Flash Prograrmmer Settings, ., |

Initialized RAM Warning

Warning: Because this program contains
initialized RAM data it may run successfully
under Code Composer Studio but not as a

If vour Flash program requires initialized data in
RAM. vou will need to write Flash code to

initialize RAM mernory

v Do not show this dialog again }

0l0

On-Chip Hash Programmer

Clock Configuration Erase Sector Selection -
0SCCLK W | | ¥ SectorA: (3BO00-33FFFF) v Sector P (310000-317FFF) |
DIVSEL: Iz - v Sector B:  (330000-337FFF) v Sector G: (308000-30FFFF)

' ¥ Sector Ci (32BO00-32FFFFY v Sector H: (300000-307FFF)
PLLCR Value: = W Sector D: (320000-327FFF) v
SYSCLKOUT 150, 0000 v Sector E: (318000-31FFFF} [+

Code Security Password Operation

Please specify the COFF file to

Flash Programmer Settings, |

Key 7 FFFF
Key B I—FFFF |D:‘vl\;‘lang‘v‘v:pu|3Iaza‘v::dslfp28335_h[ijos‘w;\?“h?stp;:_l‘v\?‘Dehug‘v Hrnwse,,,l
v i
Key & FEEF rase. Program. Verify epletion Recovery
Key 4 FFEE " Erase Only " Frequency Test
Key 3 FFEE : Emgram,o‘u‘irifs" Registar: | =
Key 2 FFFF Vmirasl o Pin: | =]
l— " Merify Only

Eey ll] i Flash Random Wait State: |15 = " Calculate Checksums

B FFFF Flash Page Wait State: |15 =]  Flash:

| Lock | OTP Wait State: i ~] OTP:
Prograrn Passwaord | ™ Load RaM Only Flash+0OTF:

Execute Operation |

Help. ..

[ b




5, ZZ2 )= 29 = Debug BUH A Go Main JIs2 & & &LICt

i® /F28335 XDS510USE Emulator/cpu_0 - TMS320C28xx - Code Composer Stu

File Edit \iew Project | Debug GEL Option Profile Tools DSP/BIOY

—a

3 =

|F28335_example BIOS ~ |[Del
Bldr | O E:

D Files
-5 GEL files
[elr f28335.g¢l
- --#=3 Frojects
3 - &5 F28335_exam
m [(3 Dependeni
23 Document

+-[_7] DSR/BIOS
+-[Z3 Generated

. +-.1 Include
¥ (23 Libraries
+-[21 Source
= DSP2833x
F28335_BI
= F28335_ex
=
i
&J

Breakpoints...

Assembly/Source Stepping

Step Into
Step Ower

Eun

Animate
Run Free

Restart
Go Main
Multiple Operaticn...

Advanced Resets
Reset CPU

Disconnect

Real-time Mode

F11
F10

F5

Alt+F5
Cirl+F5

Ctrl+Shift+F5
Ctrl+M q—

Ctrl+R

Alt+C




6. Main_Bios.c2l Task1_Proc() 0l break modeS & A& &HLICI.

s the DIP-BIOS configuration file, System - Global Settings.

vold UserInit(wvoid)

{

#ifdef EXAMPLE_ FLASH s+ EXBMPLE_FLAZH, if defined, is in CCE project options

A Bection .trodata is generated by DSP-/BIOS.
<7 It must he copled from its load to its run address BEFORE main().
memcpy (&trodata_runstart, &trodata_loadstart, &trodata_loadend - &tredata_loadstart):

#endif

¥

A/ ============================ 2| E}9] B}~ ] =====================
A7 (9197 ] wvaid

S

void taskl proc(wvoid)

hile(1 _ _ _
¢ UK sleep(1)s e 1.ANE AKX AIZIE FOIIZ2 S20H(BHN 28 A
i 2.FhE 2™ et &4 HDI L1220 Xl sttt
i O Y Task ANZS HA,

- F5 : Debuf->Run
- F9 : Debuf->Break Point Toggle

7.68 =5 &0l= F9(Break Point)E =2 AHHl &% F5(RUN)E A& Al2l & =[I=2 DSP/BIOS
El A

S0A BIOS TOOLS AtSoll =2l &=~ UL,



