1. CCS3.3 DSP/BIOS SWI(Sofyware Interrupt Manager) &4
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4, 2ADE 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 2& x=D|3}
InitWatchdog(); <- watch-dog && & =J|35}
InitGpio(); <- CPU I/O &&(IN,OUT,JI1&20|s..) _EX_ BUS_ONE 20l et 215 HA ON
InitXintf(); <- WS FH OHiolA 28 48 2 82 HA ElOjY A4 X

**x DSP/BIOS 23 A& **
ifdef EXAMPLE_FLASH
memcpy(&secureRamFuncs_runstart,
&secureRamFuncs_loadstart,&secureRamFuncs_loadend — &secureRamFuncs_loadstart);

InitFlash();
#endif
// Peripheral Initialization
InitAdc(); <- ADC CHO =J|&¥ 2IHH&E E On
InitEPWM(); <- ADC &~ 28 532 PWM =D|3}
asm(" EALLOW"); <— Enable EALLOW protected register access

GpioCtrIRegs.GPBMUX1.bit.GPI032 = 0;<- GPI0032 GPIO
GpioCtrIRegs.GPBDIR.bit.GPIO32 = 1; <- GPIO32 output
GpioDataRegs.GPBSET.bit.GPIO32 = 1; <- GPIO32 pin is set to 1

asm(" EDIS"); // Disable EALLOW protected register access

*x DSP/BIOSH M TINT2,DLOGINTE AIE2 G2 2 BIOSAIE QIEHHE 610f *x
SetDBGIER(IER | 0x6000); <- Enable everything in IER, plus TINT2 and DLOGINT
*(volatile unsigned int x)0x00000C14 |= 0x0C00;<— Set TIMER2 FREE=SOFT=1

*x Otefl main()& & 6t2 DSP/BIOSIE S & .. **

}
void Userlnit(void){ <- 0| &= 2I4 Al DSP/BIOS D15t E20A &t 8 =
DSP/BIOSZ & 5’—< MEX Z=015 &= =t
}
void task1_proc(void){ <- 0] &8+ AAHEH0 22| &= TASK
}
5. 2A T E M (Defaultlsr_BIOS.c)
void ADCINT_ISR(void){ <- ADC H/W(P1_6) CIE{EHEE BIZ Me2IotAl 210 SWIZ HE5H0 &S

PieCtrIRegs.PIEACK.all = PIEACK_GROUP1; <- Must acknowledge the PIE group

SWI_post(&ADC_swi); <- SWIE &g



— CCS3.3 DSP/BIOS SWIMH
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1. Main_Bios.c € open® Otell AADEE & = MESHLE.
void AdcSwi(void) <-SWI AHE &= H . &M ADC DATA 22 Xl
{
static Uint16 *AdcBufPtr = AdcBuf; <-ADC H& gt HIH

// Manage the ADC registers
AdcRegs.ADCTRL2.bit.RST_SEQ1 = 1; <- Reset SEQ1 to CONVO0O state
AdcRegs.ADCST.bit.INT_SEQ1_CLR = 1; <= Clear ADC SEQ1 interrupt flag
// Read the ADC result
*AdcBuUfPtr++ = AdcRegs.ADCRESULTO >> 4; <- ADC OIOIE M &
// Brute—force the circular buffer
if( AdcBufPtr == (AdcBuf + ADC_BUF_LEN) ) <- HI{ =1 & Al Ring Buf =+ &
AdcBufPtr = AdcBuf;



2. DSP/BIOS Config—>x*.tcf & A&

@ Files
= J!ﬁ GEL files
@ 28335l
=- J.'ﬁ Projects
ﬁ F28335_example_BIOS_flash.pjt (Deb
------ .. ] Dependent Projects
------ .23 Documents

EI a DSF'HEIIDS Eunflg

o
o

- [:l Generated FI|E'5

I 123 Include

------ [ Libraries

-3 Source

.[#] D5P2833x_Headers_BIOS.cmd

- F28335_BIOS_flash.cmd

» F28335_sxample_BIOS_flashcfg.cme




3. olEQIN CIHE EE SWIZ B1&(Scheduling —>HWI Hardware Interrupt Service Routine Manager)
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4. Scheduling SWI £Z(. Scheduling —>Software Interrupt Manager)
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* Task 2| AH A &0l
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General ]
comment: |<a-:||:| comments here:
functor: | AdeS i < 55 G g4 Y 20 S
pricrity |2 - SE e g 2d
railbo; |EI
argl: 0+00000000
argl: 0+00000000
Z0I | EEE
* Scheduling SWINIM &4 & ADC_swiE &2 = .tcf Y2 = &LICH

::i F28335_example_BIOS flash.tcf *

g System
k= Instrumentation

=3 Scheduling

{B CLK - Clock Manag
+ iodi ion Manager

+

= aL Interrupt Manager

B KML_swi
B PRD_swi
+-§g TSK - Task Manager
+-§¥ IDL - Idle Function Manager
+#& Synchrenization
+. [ Input/Output

- M. HWI - Hardware Miterrupt Service Routing Manager

ADC_zwi propertias

Property
cemment
function
pricrity
mailbex
argl

argl

Walue

<add comm...
_AdcSwi

1

c.
000000000
000000000

Texstual Configuration Script - Line: 1

utils.loadPlatform("ti.platforms.ezdsp28:

/* The following DSP/BIOS Features are er
bics.enableRealTimeRnalysis (prog):
bios.enableRtdx (prog);
bios.enableTskManager (prog) @

bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.
bios.

GEL.CLEIN = 30000;
GBL.CALLUSERINITFEN = 1;
GBL.USERINITFXN = prog.extern("User]
GBL.MODIFYPLLCE2Z = O

MEM. NOMEMORYHERES = 07

MEM. instance ("SEAM") .destroy () :

MEM. create ("ZONE7") ;
MEM. instance ("ZONET™)
MEM. instance {("Z0NET™)
MEM. instance ("ZONET™)
MEM. instance ("ZONET™)
MEM. instance ("ZONET™)
MEM. instance {"FLASH™)

.comment = "Ext
.base = 0x2000(
.len = 0x20000;
.createHeap = (
.3pace = "code’
.destrovy();
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— CCS3.3 DSP/BIOS PRD TASK &! &
1. JTAG 2 HIS0IEHE ¢ 2 SLICL

'# /F28335 X¥DS510USB Emulator/cpu_0 - TMS320C28xx - Code C

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 AdcSWI() 0l break modeE & & &tLICH.

S/ ======================= Bdc AT E Q|| FIE|FHE ====================
<4 (215 ] woid

o

static Uintle *AdcBufPtr = AdcBuf; A4 Pointer to huffer

< Manage the ADC registers

AdcRegs ADCTRELZ (bit .RET_SJEQL = 1: S Beset ZEQD]1 to COMYOO state

AdcRegs ADCET it . INT_3JIEQ1 CLE = 1; S Clear ADC BEQL interrupt flag
< Bead the ADC result

®*hdcBufPtr++ = AdcRegs ADCRESULTO >> 4 <7 Head the result
S Brute-force the circular huffer

if{ AdcBufPtr == (&dcBuf + ADC_BUF_LEN) )

AdcBufPtr = AdcBuf: S Rewind the pointer to heginning

¥

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

7. DSP BIOS Message Log(DSP/BIOS->Message Log)
OlHl E2 M LOG_printf()2 S &= SMXIE &0l &4 QUL

QEiIe Edit \iew Project Debug GEL Option Profile Tools | DSP/BIOS Window Help

= = E | - RTA Control Panel =Y
= Execution Graph
|F28335_example_BIOS ~ ||Debug ~| & e
; Message Log
=
#la | O b g Kernel/Cbject Wiew
& Files Host Channel Control JrrxrEs
Sz Denw
5425 GEL files CPU Load Graph i
L P
& 128335 ael |

Message Log

Log Mame: |tran:e -

oog gk et =4 lo_Blink() B0l A Al
GPIO_Blink Count = B
GPID_Blink Count = 7
GPID_Blink Count =8
GPID_Blink Count =19
GFIO_Blink Count = 10
GPIO_Blink Count =11
GFIO_Blink Count =12
GFIO_Blink Count = 13
GFIO_Blink Count = 14
GFIO_Blink Count =15

Lot T o 1 O PO Y




8. A/D OIOIEH

Mg 9

Jon

HOI(CIOIE] HHIH)

JintlA Adcg‘gr Ty EITE T EhI1-

cez
Editor -
se@s oo a)

Quick Watch

View Location of AdcBuf
Mixed Mode

Cut

Copy

Select Al

Toggle Software Breakpoint
Toggle Hardware Breakpoint

Bookmarks

Insert Graph
Go to...
Advanced

Watch Window

Mame | Yalue Type Radix =
—g# Ad.., | 0x0000C.,  unsigned int.., | hex

@ [0] | 4095 int16 unsigned

@ [1] | 4095 int16 unsigned

@ [2] | 4095 int16 unsigned

g [3] | 4095 lint16 unsigned

g [4] | 4095 lint16 unsigned

& [5] | 4095 lint16 unsigned

@ [B] |0 lint16 unsigned

w [7] |19 int16 unsigned

w [a] 0 Hint16 unsigned

@ [9] |1 Hint16 unsigned

g [ a Hint16 unsigned

[ a Hint16 unsigned

g [ a8 Hint16 unsigned

g [ a Hint16 unsigned

@ [ 3 Hint16 unsigned

@ [ a Hint16 unsigned

[ a Hint16 unsigned -
& Wach Locgls &% Waich 1




9. A/D OI0oIH 2dil

/s W% A
Uintlé Achuﬂl’ADC BUF LENT:

I =0
— =

Editor 3
Add to Watch Window

Quick Watch

View Location of AdcBuf
Mixed Mode

Cut

Copy

Select All

Toggle Software Breakpoint
Toggle Hardware Breakpaoint
Software Breakpoint 3

Bookmarks »

!
B

0 A (AdcBuUf)

CEICE RSN

Go to...
Advanced 3

& Graph Property Dialog l_E[

Display Type
Graph Title
Start Address

Fage

Acquisition Buffer Size
Index Increment
Dizplay Data Size

D5P Data Type

Q-value

Sampling Rate (Hz)

Flaot Data From
Left-shifted Diata Display
Autoscale
DC Yalue
Suees Display
Tirne Display Unit

d

=ingle Time

Graphical Display
AdcBuf

d

<

Data

d

alll
1

<

d

]
16-bit unsigned integer
0

< —

=

e

d

SO000

Left to Right
Yesg

on

1]

on

us

<

d

_WI Qancel| Help |

& Graphical Di...

-2048]

a0os]

0

(380, 0) AdcBuf [Time

2E0

7500 980
Lin |Auto 5c

500

20X of
HIH 371

HH 301
— diole &

JddlE 3%

[—

HIHE

A/D Sample Rate



10. A/D OIOIEH 2l Bt HAl
- 58,98 A2 2LIHE dtJ| fIst & O0ICt
** =0 Ot =ME XIZIK R HHI0 &6t 2Ot &4 = QULCEH **

* START

CZz)ds 24 St

. ccs3.3 Debug—>Halt AtEHLE, STOP &tE= BH=CF.

. Debug—>Real-Time_ModeE & &5t M3 StC}.

. View—>Real Time Options—>Global ContinuousE A &5t M2
.89 O|LE, 9 &= A& 1 {0l 27|

0l
O
PN
&
rim
11
Ju

OO~ wn —

* STOP

1. Debug—>Halt & Al&H SHCF.
2. Debug—>Real-Time_ModeZ ol Al

o
o



