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obecneyeHus

Code Composer Studio

CocTtaB, oOLana XxapakTepncTUuKa
HacTtpouka (Target and Host Setup)
UHTepdenc nonb3oBaTens



[Tpobnembl pa3paboTku
BbICOKOTEXHOMNMOMMYHbIN YCTPOWNCTB

« CTpemMneHue K yrnpoLeHnto annapaTHbIX
CpeacTB NpPMBOAMUT K YCIOXHEHUIO
nporpamMmmHoro obecneyeHus (I0O).

» Cosganune IO HaumHasa ¢ HyreBoro uukna
3HAYNTENbHO YBENMNYNBAET BPEMS
pa3paboTKu.

* YOopoXXaHne MeToaoB U cpeacTB
TECTUPOBAHUA YCTPOUCTB.



TexHonoruns eXpressDSP

Texnonorust eXpressDSP — 51o 3akonyennas rexnonorus, BKtoyaroas Habop
MHTETPUPOBAHHBIX TIPOrPAMMHBIX M AlIAPATHBIX CPEICTB U PEIICHUIA, 8 TAKKe
METOJIOB Pa3pabOTKH, YTO TO3BOJSIET CYIIECTBEHHO YCKOPUTH U OOJIErYHUTH MPOIIECC
paspaboOTKH BEICOKOTEXHOJIOTHYHBIX YCTPOMCTB.

CocTaBHBIC YaCTH:

.

uHTEpGEC BHYTPUCXEMHOM SMYIISIIAM Ha 0a3e TectoBoro unrepdeiica IEEE
1149 JTAG

texHoJjioruss RTDX - texHonorus oOMeHa JaHHBIMH B peajibHOM BpeMeHu (Real
Time Data Exchange)

uHTerpupoBanHas cpena pazpadoruuka (IDE) Code Composer Studio (CCS)
MacIITabupyeMoe Spo ONepPallMOHHON CUCTEMBI peajlbHOro BpeMeHu DSP
BIOS

DSP Algorithm Standard - Habop mpaBuiI ¥ NPUEMOB HAITUCAHUS TPOTrPAMMHBIX
MOJTyJIer

uHrepdeicel npunoxenuit (API) miist crangaptHol nepudepuun

6ubmnorexu moxnepxku unna (Chip Support Library) 3
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UHTerpupoBaHHasa cpeaa pa3paboTKu
N OTNaAKu nNporpaMmmMmHoOro
obecneyeHun

Code Composer Studio IDE

CocTtaB, obwasa xapaktepucTuka



Bepcun Code Composer Studio

* Code Composer Studio v2.x
1. C6000 Code Compose - aapa C62xx n Co4xx
2. C5000 Code Composer - agpa C54xx n C55xx
3. C2000 Code Composer - cemencrtBa C2xx, C24xx
4. C3x/C4x Code Composer - cemectBa C4x, C3x, VC33

* Code Composer Studio v3.x
* Code Composer Studio v4.x
* Code Composer Studio v5.x



Figure 1-1. eXpress DSP™ Software and Development Tools
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OTnagka nporpaMmmMHoOro obecne4yeHus

Buae! ommmoox:
1. CHHTaKCHUYECKHUE OIINOKH
2. CeMaHTHYECKHE OIMHOKH

OTiago4yHbIe CPEACTBa:

1. CumyasiTop — nporpaMmmMa MOACIHUPYIOIIas annapaTHbIC
CpeICTBA

2. DMYJATOP — IPOrpaMMHO-aNNapaTHBIA UMUTATOP
[[EJIEBOT'0 YCTPOUCTBA

3. MOHMTOp OTJIAYHUKA — aIIapaTHOE CPEACTBO,
PE3UACHTHO PACOIararoneecss BHyTPH LETEBOTO
yCTPOUCTBA

4. BHyTpHUKpHCTAJbHBIC aNlIAPATHbIE CPEACTBA OTJIAAKH
(JTAG) — obecrnieueHue 10CTyIla K BHYTPEHHUM pecypcam
CHUCTEMBI 10



TecTtoBbIN HTEPdenc JTAG
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TectoBbin nHTEPpdenc JTAG

BbiBOObI MHTEpPEenca:
1. TMS - Bxog ynpaBrneHud
2. TCK - TakTOBbIV BXO[
3. TDI - nocnepoBaTtenbHbIN BXOA, AaHHbIX
4. TDO - nocnenoBaTeribHbIN BbIX0O4, AaHHbIX.

CocTaB crneumanbHOro KoHTponnepa:
1. TAP (Test Access Port) - brnioka ynpasneHusi, Ha3blIBaeMOro nopTom
TeCTOBOIo JOCTyna
2. Habop casuroBbix perncTpos:
* PErnucTp KomaHg - onpeaenstoT COCTOAHME KOHTpOriepa U yCTPoOMUCTBa,
a Takxke uHtepnpetauumto 6riokamm BSC noctynatowmx ¢ TDI gaHHbIX
* TEeCTOBbIN PErUCTp - NocriegoBaTeribHO BKIOYEHHbIE 6ok BSC
» peructpa nponycka (BYPASS) - ogHOBUTOBLIN pernctp, Nno3BonaoLLINN
yMeHbLWnTb anuHy JTAG-nytTn v opraHnsaumns npospadyHomn
peTpaHcnsauum gaHHblx Yyepe3 JTAG-KoHTponnep
* MONb30BaTENbLCKNE PETNCTPLI - CNEUNdUYHbI A8 KaXXO0ro yCTponucTea u
BbINOMHAKT LONOMHUTENbHbIE PYHKUNKW, HAanpumep, 4OCTYN K TECTOBbIM
6riokam npoueccopa unu ynpaesneHne koHdurypauuven MNJINC.

Bce ycTpoucTBa nocriegoBaTeribHO COeAUHAKTCA BXO4aMU 1 BbIXOA4aMN OaHHbIX,
Npu 3TOM BCE CABUIOBbIE PEMUCTPbI COEAUHAIOTCS B Lienoyky, obpasysa JTAG-nyTb



NHTerpaunsa cpeacte JTAG B LICIT Texas Instruments

O6ecneveHne cpeactesamm JTAG kaHana mexay LICI n otnagynkom

Yocr PC
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OcHoBHOe Ha3HaveHune BHyTpucxemHoro JTAG-amynaTopa - obecneunTb

nutepdgenc mexay JTAG-noptom LICI1 1 komnbtoTepom. CoBmecTHO ¢ JTAG-
KOHTPOMIEPOM, BHYTPUCXEMHLIN AMYNATOP obecrnevymBaeT KaHan CBA3N Mexay

pacnosioxxeHHbiMn B LICIT oTnagoyHbIMu y3namm un 3anyu_\eHH01|7E3Ha PC

OTNagovYHOW cpenon




[NoctonHctBa JTAG-nHTEPGENCA

[TpsAMon OOCTYN K CKPbITbIM pecypcam npoLeccopa;

He 3aHMMaeT annapaTHbIX peCcypcoB CUCTEMbI (MOPTOB, NaMATH) ANs
oTnaakKu;

[locTyn He HapywlaeTca Npyu aBapunHOW CUTyauumn B OTIiaXXnsaemMou
CUCTEME;

He noTtpebnaeT aHeprnio n3 otnaxxmBaemom CUCTEMBI,

[MogkntoyeHune otnagymka vyepes JTAG nHTepdenc He Bo3myLLaeT
CUCTEMY;

Ob6ecneynBaeT CBsA3b C «CbIPON» CUCTEMON, B KOTOPYHO eLle He
3arpyxeHo Hukakoe [1O;

[To3BongaeT coeauHATL NocneaoBaTenbHO B LEMOYKY HECKOMBbKO
YCTPOMUCTB (B YaCTHOCTMW, HECKONbLKO NPOLEeCCOPOB B MHOrONpPOLECCOPHOM
cUcTemMe) 1 NPON3BOANTbL NX COBMECTHYIO OTNaakKy.
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UHTerpupoBaHHasa cpeaa pa3paboTKu
N OTNaAKu nNporpaMmmMmHoOro
obecneyeHun

Code Composer Studio IDE

Hactpouka (Target and Host Setup)

|-..‘.‘

B
Setup
iCCSkudio w3, 3
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BHYTpUcxeMHbIN aMynAaTop
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g Code Composer Studio Setup
File Edit View Help

System Configuration Available Factory Boards

Q My Syskem B8 F240 XDSS10 Emulator
E¥:F240 XDS560 Emulator
ER:F2401 ¥DS510 Emulator
EH:F2401 XDSS60 Emulator
EH:F2402 XDS510 Emulator
EF:F2402 XDS560 Emulator
EH:F2403 ¥D5510 Emulator
BH:F2403 XD3560 Emulator
E¥:F2406 XDS510 Emulator
B F2406 XDS560 Emulator
EH:F2407 ¥D3S10 Emulator
B3 F2407 XD3S60 Emulator
EF:F241 XDS510 Emulator
ER:F241 XDSS60 Emulator
E¥:F243 XDS510 Emulator
EH:F243 ¥DSS60 Emulator

B®: C27xx ¥DS510 Emulator
B: C27xx ¥DSS60 Emulator
B 25343 Device Simulator

| Platform | Endia... @ 4

B8 C27xx Cycle Accurate Si...

C24x%x
C24xx
C24xx
C24xx
C24x%x
C24xx
C24xx
C24xx
C24xx
C24xx
C24xx
C27xx%
C27xx
C27xx
C28xx

xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
xdsS...
simul. ..
xdsS...
xdsS...
simul..

i

KRR R X X OF F O CFECORIIECE R F ¥ ¥ CEEIIE

=15

v

! =]
E® Factory Boards |E® Custom Boards | # Create Board |

My System

|Save&£’!uit| Aemove I ‘ l—l

Drag a device driver ta the left to add a board to the system.

NS
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fvailable Factory Boards

B F240 #%D3510 Emulator
B F240 %D5S5A0 Emulatar
ER:F2401 05510 Emulatar
EE:F2401 ¥DS560 Emulator
R F2402 “05510 Erulatar

_a

T e Y " B

T " A T e B B F el e T R

BN F258034 XDS100 Emulator

|- FF28035 ¥DS100 Emulator

EH:F25044 XDS100 Emulator
R F220A YNS10N Franlakar

Farmily PlakFarm Endi:
Al ~ ||l Rl
iZ2dw all ¥
ey simulatar +
xds100ush emulator i

L2 %ds510 emulakar

C2d xds5E0 emulakor *
Z2 xds510 emulakor *
C28xx xds100,,, *
C28xx xds100,,, *
C28xx xds100,,, *
28vvy vele 1NN *
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Figure 3-1. Standard Setup Configurations

g Code Composer Studio Setup
File Edit View Help

System Configuration Avallable Factory Boards Camdy_| Platf,.. | Enda. .| 68 [NRIMSYRESIN} &
| CUNR | TTIR |EYRR
LYy System B ARMLL - YPOM2420 Plat... ARMIT  simul.., * ARMTTOM
- @ C6416 Device Cycle Accurate Simulator B ARM7 - YPOM2420 Platf,., ARM7  simdl,, * Simulator _
- B THS320C6416 B ARM7 Simulator, BigEnd... ARM7  simul... N“Tber BEREVIC
- I CS5xx Revz,x CPU Cycle Accurate Simulator |m:arm7 Simulatar, Litle ... ARM7  simul...
A THSG20C55 B ARM7 XDSS10 Emulator ~ ARM7  xdsS... CH5iRev ¥ GP
=18 ARM7TOMI Simulator B ARM7 XDSSE0Emulator  ARM7  xdsS... Cycle Accurate
* S E¥:ARMA XDSS10 Emulator  ARM9  xdsS... Simulator
B ARMO XDSS60 Emulator — ARMI xdsS.., Number of Deyic
B9 ARMOZ6ED-S Simulator L., ARMI  simul..,  little 1
ER:F240 XDS510 Emulator C24xx  xdsS... * C6416 Device Cy
ER:F240 XDSS60 Emulator C24xx  xdsS... * Mumbarof Devic
EEF2401 ¥D5510 Emulator — C24xx xdsS.., * v 1

=
E® Factory Boards | P Custom Boards ® Create Board | ; 3

Save & Quit Hemov Remave Al ifals |

Drag a device driver to the left to add a board to the system,




Code Composer Studio Setup @

\? / Start Code Composer Studio on exit?

Mo I Cancel l

ZCSkudio v3.3
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BcTpoeHHbIN a3bik ckpuntoB GEL
(General Extention Language)

co3gaHune 35IeMeHTOB rpadonyecKkoro NonbL30BaTENbLCKOro
nHtepenca (GUI) ona ynpasneHus otnaxusaemon LIOC-
nporpamMmou;

OVaroHOCTMKa annapaTHOM YacTy;

HavasribHas ycTaHOBKa U KOHUrypmpoBaHue;
aBTOMaTM3aLmsa 4YacTo BbIMOSTHAEMbIX NOcneaoBaTenbHOCTEN
KOMaHA;

nobasrieHne NyHKTOB B MEHIO;

doyHKunm paboTbl ¢ oTnaxusaemsbim LICI1T: nameHeHune
COLEPKNUMOTrO NamMmATn U PErMCTPOB, 3arpyska nporpaMmmeil,
nobasrneHne n yganeHue Todek octaHoBa, cobpoc LICIT;
BO3MOXXHOCTM paboTbl C co3aaBaeMbiMU B paMKax nHTepdenca
CCS okHamu BBOAa/BbiBOAA.
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BcTpoeHHbIN a3bik ckpuntoB GEL
[Tpumep

OnPreFileLoaded()
{
XINTF_Enable();
if (TxtOutCtl==0)
{

GEL_TextOut("\nNOTES:\nGel will
enable XINTFx16 during Debug
only.\nEnable XINTF in code prior to use.");

GEL_TextOut("\nFPU Registers can be
found via GEL->Watch FPU Registers.");

TxtOutCtl=1;

}
}

22



BcTpoeHHbIn A3biK ckpuntoB GEL
[Tpumep

hotmenu XINTF_Enable()
{

/* enable XINTF clock (XTIMCLK) */
*0x7020 = 0x3700;
/* GPBMUX1: XA0-XA7, XA16, XZCSO, */

/* XZCS7, XREADY, XRNW, XWEO Y/
/* GPAMUX2: XA17-XA19, XZCS6 Y/
/* GPCMUX2: XA8-XA15 Y/
/* GPCMUX1: XD0-XD15 Y/

*(unsigned long *)Ox6F96 = OXFFFFFFCO; /*GPBMUXT ¥/
*(unsigned long *)0x6f88 = OxFF000000; /* GPAMUX2 ¥/
*(unsigned long *)0Ox6FA8 = 0XxO000AAAA; /* GPCMUX2 */
*(unsigned long *)Ox6FAG6 = OXAAAAAAAA; /* GPCMUX1 ¥/

/* Uncomment for x32 data bus 4
/* GPBMUX2: XD16-XD31 */

// *(unsigned long *)0x6F98 = OxFFFFFFFF; /* GPBMUX2 */

23



BcTpoeHHbIn A3biK ckpuntoB GEL
[Tpumep

/* Zone timing.
/* Each zone can be configured seperately */
/* Uncomment the x16 or the x32 timing %/

/* depending on the data bus width for */
/* the zone 4

/*x16 Timing */

*(unsigned long *)0x0B20 = 0x0043FFFF; /*Zoneo
*(unsigned long *)Ox0B2C = 0x0043FFFF; /*Zone6
*(unsigned long *)Ox0B2E = O0x0043FFFF; /*Zzone7 ¥

/* x32 Timing:
// *(unsigned long *)0x0B20 = 0x0041FFFF; /*x32 %/
// *(unsigned long *)0x0B2C = 0x0041FFFF; /*x32 %

// *(unsigned long *)Ox0B2E = 0x0041FFFF; /*x32 %/

}
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UHTerpupoBaHHasa cpeaa pa3paboTKu
N OTNaAKu nNporpaMmmMmHoOro
obecneyeHun

Code Composer Studio IDE

UHTepdenc nonb3oBaTtens
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4P File Edit View Project Debug GEL Option Profile Tools DSP/BIOS Window Help [-
ASE LB < SRR RRY SR e wE A CE (A0 e
[Snewave ot =] [Debog CetuX 08 L OBNMEEEA | Bl

: ' frite autput data to a _gra;j
i Files -
2 datalO():
[#)- 1 GEL files 0

()3 Projects <% doply the gain to the input
) &3 sinewave.pjt (Debu processing();
[_1 Dependent Proje ,
/22 Documents
(2 DSP/BIOS Confic
--[_]] Generated Files
=3 Include
—-[5] sine.h
-2 Libraries
%] rts6400.5ib .
=43 Source ‘static void processing|)
[3) sinec il

[#] sinewave.cmd

FINCTTON Apply signal proces
to generate cutput

LREMETERS BufterContents stri

RETURN VALUE: none. -1.1e+9,

R

int counter =0;

int [vlint counter_= OZE:

while(size--)|
currentBuffer.output[size] = cu
counter++; -
»

&
2
2
=
&
w3
&
0

SineWave example started. |EDMA Registers a []EPRH 00000000
¥ Core Registers  +|lcrpRE 100000000
G{EDM Begisters AcrERE 100000000

-|[|ccErn 00000000

v
A4V Buiig) stdout /Ll ] ' Neen AnANNNNN

@ [HALTED: s/w breakpoint ' [n33, Colld |
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. lcons on the Code Composer Studio Toolbar

Launches Code Composer Studio

Rebuilds the project

Builds the project incrementally
Halts execution

Toggles breakpoint

Runs project

Single steps project

Step out

Step over

2/(



¥ /F28335 Device Simulator/CPU - TMS320C28xx (Simulator) - Code Composer Studio

| File | Edit View Project Debug GEL Option Profile Tools DSP/BIOS Window Help
New ' S]] & e T G0 | E N2 | oEE HEE| A% %S| 6
Open... Ctrl+0
Close
Save Ctrl+S
Save As..,
Save All

FleBesX o8| @4

Load Program... Ctrl+L
Reload Program Ctrl+Shift+L
Load Symbols

Reload Symbols

Unload Symbols

Load GEL...
Data
Workspace

Difference between files...
Merge Files...

Print... Ctrl+P

Recent Source Files
Recent Workspaces
Recent Program Files
Recent Symbols
Recent GEL Files

Launch Setup

Exit




¥ /F28335 Device Simulator/CPU - TMS320C28xx (Simulator) - Code Composer Studio

File | Edit | View Project Debug GEL Option Profile Tools DSP/BIOS Window Help
B[ |Undo CierZ ClB R TRG SN | R ai s EE( ARG 6
= Redo Ctrl+Y

- EEr Y
== Cut Ctrl+X '

@ Copy Ctrl+C

-{‘} Paste Ctrl+V

'{? Delete Del

{fil Select All Ctrl+A

© Advanced 4

(i ;

Find ... Ctrl+F

1 Find/Replace... Ctrl+H

& Find in Files ...

2 Replace in Files ...

ﬁ Go To... Ctrl+G

'3 Memory

- Register...

ox |

Enable External Editor

Bookmarks...
2
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# /F28335 Device Simulator/CPU - TMS320C28xx (Simulator) - Code Composer Studio
~File Edit | View | Project Debug GEL Option Profile Tools DSP/BIOS Window Help
‘3 & B v Standard Toolbar S| & % v T T 0k | S N
GEL Toolbar
Project Toolbar
Edit Toolbar
Advanced Edit Toolbar
- Layout Toolbar
Status Bar
Debug Toolbars

et A IUNE . W

Plug-in Toolbars
Property Window
Memory
Disassembly
Registers

Graph

Threads

Watch Window
Quick Watch
Call Stack
Expression List
Output Window
Symbol Browser

- Project
Parallel Debug Manager
Mixed Source/ASM
Real-time Refresh Options...

Layout




¥ /F28335 Device Simulator/CPU - TMS320C28x (Simulator) - Code Composer Studio

File Edit View ect | Debug GEL Option Profile Tools DSP/BIOS Window Help
B & New. [ o]l At @R | s EE(AR S|
Open...
¥ 2 ’
I Use External Makefile... 1 I @J ﬂ ‘ . - |
,@ ] &' [ Export to Makefile...
Add Files to Project..,
BANETrie
9 Save
ﬁ; GEL
@ i Projt Close
o Source Control
(i Compile File Ctrl F7
' Build F7
0
Rebuild All
1 |
¢ Stop Build
g Build Clean
% Configurations...
| Build Options...
File Specific Options...
Project Dependencies...
@ Show Project Dependencies
Show File Dependencies
@ Scan All File Dependencies
' Recent Project Files




¥ /F28335 Device Simulator/CPU - TMS320C28xx (Simulator) - Code Composer Studio

File Edit View Project | Deb

| GEL Option Profile Tools DSP/BIOS Window Help

e 2@

B2

Hlé OBEBRE

&

<

REEEEIR T

g File

-] GEL files

Breakpoints... 5o T G 2%

& K

658

>

PO

A=

=

IEE| A% %% | ¢

Assembly/Source Stepping N &
Step Into F11
Step Over F10
Step Out Shift+F11
Run F5
Halt Shift+F5
Animate Alt+F5
Run Free Ctrl+F5
Low Power Run Ctrl+Shift+F5
Run to Cursor Ctrl+F10
Set PC to Cursor Ctrl+Shift+F10
Restart Ctrl+Shift+F5
Go Main Ctrl+M
Multiple Operation...

Advanced Resets »
Reset CPU Ctrl+R
Reset Emulator Ctrl+Shift+R

v Halt on Reset

Disconnect Alt+C
Restore Debug State

Thread Level Debugging
Real-time Mode
Rude Real-time Mode

v | Flush Pipeline on Halt




0 File Edit Yiew Project Debug | GEL Optlon Profile Tools DSP/BIOS ‘Window Help

FH| B o o
| MK_COI_ver3.pit ||Debug
Hler 0 EBHERE

=43 Projects

Q MK_COI_ver3.pj
i-(_]) Dependent Pro
j (Z2) Documents
‘(7] DSP{BIOS Conf
(L Generated File:
(21 Include
+1-(_] Libraries
D "j Source
J DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_
%] DSP2833x_
_j DSP2833x_
- J DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_
DSP2833x_

In

B

UNS
-

masoa

Realtime Emulation Control
Initialize Memory Map
Watchdog

Code Security Module
Addressing Modes

Set PLL Ratio

ADC Calibration

XINTF Enable

~-loix
RETEY

la s G 85

Z | W as

L

C();

Watch ADC Registers

Watch Clocking and Low-Power Registers
Watch Code Security Module Registers

Watch CPU Timer Reqisters

Watch Device Emulation Registers
Watch DMA Registers

Watch eCAN Registers

‘Watch eCAP Reqisters

\Watch ePWM Registers

Watch eQEP

Watch External Interface Registers
Watch External Interrupt Registers

esxmMa  KAaJIMOp OBKU
te.Mode 1)

KaTuOpOBOYHEX OaHEE B ALl

Watch FPU Registers ibRegADC () ;
Watch GPIO Registers
Watch McBSP Registers
‘Watch I2C Registers e

: : ) ADC 0();
‘\Watch Peripheral Interrupt Expansion Registers — =
Watch SCI Registers | ADC_1() ;
Watch SPI Registers _ADC_Z ()

Watch Watchdog Timer Registers

>
>
>
4
>
>
>
>
>
>
>
>
>
14
>
>
»
>
>
>
>
>
>
>
>
>
>
>
>

MK_COI_ce
MK_COI_ce
MK_COI_cc
MK_COI_de
MK_COI_in
MK_COI_m
MK_COI_sz
MK_COI_st
MK_COI_ue

| ¥] My_math.c
[T'I Q0P NAR .
4 I ‘ »

D[4

SaveKoeffADCinCan () ; //T0gQroToBKa 44 HHEIX
//usBemaeM 0 HaTIMYMM KATUOPOBKHU
sendCalibData.IndexKoeff = 0;

ECanbMboxes . MBOXZ.MDL. all
ECanbMboxes. MBOXZ.MDH. word. LOW_WORD
ECanbMboxes. MBOXZ.MDH. word. HI_WORD

o;

@ . [DISCONNECTED (UNKNOWN)

//xanmubpoBKa IOpu3EegeHa

o K'&JTMﬁpOBK‘e K OTIIpaBKe

sendCalibData.KoeffCalib[0] ;
gsendCalibData. IndexKoeff;

5t

Ln 1, Col1 4
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