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CHAPTER 5

A AP R RS sh LA A TMS320F28069 H- PN #1544l Fi . 1 i F TN A%k 14
HARJER, 3454 MATLAB/Simulink 328 TMS320F28069 B B HL AN & it A5 700 34 78 512 06 340
B & H SRS A .

5.1 GPIO

TMS320F28069 A 54 4~ GPIO, Xf Wtk b th (19 54 A58, X LL5] 50 A B P4 .
A HAH5 GPIO0~ GPIO31, B 4 fU 4% GPI032 ~GPIO58, H b B 40 5 51 i vf A & GPIO45 ~
GPIO49 5|1, BA5IEA A S ME HDI6e . v AR 8 F0 A7 e 2

GPIO 7 5/ H 1/0O 171 A i, v] DLl 3 GPxDIR B 1/O 1 7 1 (1 K i
H.,0 M A) . GPxMUXn H] L & GP1On W& T fE . GPxPUD H TRl & 1/O 1Y I
PLUIRE O i BE BhD AT LA &AL %5 A7 &% GPxQSEL X iy A5 & #E 47 i AL BR 1, M
HERECF R 1/0 5 A 3.

WA A A 4 7 X ATXE GPIO 5 T e S #E . 7T LUl & GPxDAT 2 47 & M4 7
B/5 /O N5 A GPxSET #FF#4E 1 % /O 147 & A #:4E; i GPxCLEAR
FAE S 1A 1/O D ATEFHAE; 1] GPxTOOGLE i ff#sS 1 X 1/0 H #E47 Ha -1 #
e, WEEBENE. U LBES o iR,

5.1.1 GPIO _OUTPUT 2%l LED ¥J

YE R — AR Z A, DL S 58 —AY LED AT 7 i . B4R LA 6 LED AT X0 09 51 1A
5 GP1O31, 54046 LED k7% B (951 B 8 GP1025, fn & 5.1 frac, B FX#4 LED kT #B
AR Y GPIO b m i CE DAL W LED AT 85525 24 GPIO SHKHF (& 0)
R, U LED ATHEK B e X 4 A4 Rk A7 i 3 O

FTF Simulink BELRIFE Simulation T HAL T 4T H 8 8 i 25 (Model Configuration

@ BCARFEABLEIE T AT A AR 5 S S I A Y S AR B AR T S A B




56 || SEELEHHHEA(MATLAB/SIMUlinkR « BOEHIAR)

Pararmeters) A A 8% HiZ B4 @ T.H, WK 5.2 s,

i *55— GPIO24/ECAPI/EQEP2A/SPISIMOB P
= 75| GPIO25/ECAP2/EQEP2B/SPISOMIB LEDI R14 SD5 o] LED green

~7—{ GPIO26/ECAP3/EQEP2I/SPICLKB/USBODP —

UARTA RX 50| GPIO27/HRCAP2/EQEP2S/SPISTEB/USBODM 3.3kQ

m GPIOZSISCIRXDA!SDAA;EE LED2 R15 SD6 ’:”

GPIO30 41 | GPIO29/SCITXDA/SCLA/TZ3 — — | 4

e GPIO30/CANRXA/EQEP2I/EPWM7A 3.3kQ LED green |

LEDI 40 | G =

=1 GPIO31/CANTXA/EQEP2S/EPWMSA

Bl 5.1 LED T 5| IE B

Eile Edit View Display Diagram Simulation Analysis Code Tools Help

®-o-8 Holm-ee®p » @@ v 1@ -
K 5.2 HBEESHEE
H Gl E Solver IR, WA 5.3 fi/n, I & Stop Time 4 inf, Solver selection i &

R B RURE S, Wk Type ¥+ Fixed-tep, 71 $& discrete(no continuous states), & &£ K
T B R SEBRS SO A L BRIN R auto, BN A, G A5 K AH XY T 2§ 0 A9 e I s [R] R] B

& Confi F GPIO_LED/C fon {Active)
Q, Search
Solver Simulation time
mreriet || s Een |
¥ Dhenactes Solver selection
Hardware
Modsl Referencing Type:| Fixed-step E « | Solver:
Simulation Target
» Code Generation ¥ Solver details
» Coverage
» HOL Code Ganeration Fixed-slep size (lundamental sampls time)

K 5.3 fiRE#RIE

FEBCE TR R B R SR AR SIS TR 0 B B [ SR AS . [ A Solver iR
LT Z R L BT A SR A T L] DLk £ discrete Tk, K BRIAK auto,
e 7 B 0 3 A SRS A sk B o ol 2 808 SEBRAE AL AT DR BRIA B & 0. 005,
T AEEE X HARGE Fr e i A9 A A il A vh B R 8K 2l T H AR TR AR 2345 28 K step size 1E 9 H:
AP BN A% B 4 o RSB A A AR R A B e A A A 0 R AR A B[R] TR] B
7. M THESRD R AEABIARHE T — N FERCR AR, B FR oy R (base-rate) .

1E Diagonostics £  Y Data Validity £, B¢ Multitask data store Bt & & none.,

17F Hardware Implementation H % # Hardware board S5 TI Piccolo F2806x 5{# TI
Piccolo F2806x(boot from flash) , i & A F 5 S 2| RAM i & 9K, B F 750 v #a
WG LR EENHERBITERES 3 Flash 1,38 G iz B 2B 0 35l 58 & 2% S it Y
NIRRT R R G . XA Simulink £ 7E Device type ' H sk E TI1 C2000 &%, KRG
B 'E 1% 5 E T Build action & Build, load and run(#kik). Device Name & F28069,
Use custom linker command file & i%EHE, 41 5. 4 Fiw. $RJE1E Clocking #E I A, #hE8 &
PRIRIA Y 10MHz, #5 5 S8 I % BT & & & 8 90MHz, LSPCLK ik # i o b 352 5 &
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SYSCLKOUT/4 4345, inid 5.5 fras . HAb MG A O B2 E .,

@C ion P GPIO_LED/C ion (Active)

s Horaor oo [T 2805 |
Uity ImpotvEaport Code Generation system target file: rllc
Math and Data Types

*» Diagnostics Device vendor; Texas Instruments =
Hardware Implementation * Device detads
Model Referencing
Simulation Target Hardware board seltings

» Code Generation

» Coverage » Operating system/scheduler setlings

» HOL Code Generation
* Target hardware resources

Groups
Euild options Build action: [Build, load and run =
Clocking it
. —
ADC Device Name: @ ¥ Boot From
COMP [+#] Use custom linker command file
eCAN_A Linker command file: ${TARGET_ROOT Jisrc\c28069.cmd
eCAP CCS hardware configuration fle: | S(TARGET_ROOTYCCS_Config28069.
ePWM
2c || Enable DMA lo access ePWM Registers instead of CLA
[ 5.4 R RCE
@ Confiyuration F GPIO_LED/C iom [Active) = o *x
Solver » O,erating system/scheduler setings -
Data Import/Export
Math and Data Types ¥ Tﬂr?ﬂ hardware resuus ses
» Diagnostics
Groups
Hardware Implementation "
Model Referencing Build options Desired CPU Clock in .dHz:
Simutation Target [#] Use internal ascillator
» Code Generation ADC
» Coverage COMP Oscillator clock (OSCCLK) frequency in Mhz: 10
» HDL Code Generation eCAN_A [#] Auto set PLL based on OSCCLK and CPU clock
BCAR PLL control register (PLLCR): 9
eP'WM
e Clock divider (DIVSEL). (OSCCLK * PLLCR)
SCLA Achievable SYSCLKOUT in MHz = (OSCCLK"PLLCRYDIVSEL: 90
5CILB Low-Speed Peripheral Clock Prescaler (LSPCLK):| SYSCLKOUT4 |-
::—: Low-Speed Peripheral Clock (LSPCLK) in MHz: 225

5.5 MEhACE

1 Code Generation P& F H i i i) Toolchain & Texas Instruments Code Composer
(C2000), fF Code generation objectives B Prioritized objectives H ¥ $h47 %% % . ROM %%
R ORAM R E AR A i B A5, A 5.6 Arzax . TE Report H13E A7 Generate model
Web view & PEAE . it A g i AURS FT LA SEA TR HY 5 AR5 22 [B) AH B A B, A1) 5.7 B,

PLEESE R T — A R AR L

7 Simulink $i b #5858 — A LED AT B, R G 04KH 0. 0055, Counter Limited %
B Upper limit 2§ 400,Compare To Constant & & Constant value 2 200, GP1Ox iE#: R
GPIO31, W&l 5. 8 fin, LED Hi /KX HEAL G 5.9 o .

A H ORI EUE R T ECSE T 200 B, A AE & KA 0. 005 X 200 = 1s
GPIO31 28 1/, 504h 1s &% 0 i, XFEMELH 7 —4 LED 4T —5 — KRR,

BRI K AT B S AT RS AN 1A 5. 10 AR ARTAL, FE T SR 2 B W] LASE o 5



58 || S EEFEBHNHEA(MATLAB/SIMUIiNkHE - HIEIIAHR)

Q Search

Solvar
Data Import/Export
Math and Data Types
» Diagnostics
Hardware

@c i GPIO_LED/C ion (Active)

Target selection
System target file: ert.tic

Language:

Model Referencing

Simutation Target
* Code Generation
» Coverage

D i Ei Coder

Build process

["] Generate code only

» HOL Code Generation

K 5.6

[_] Package code and artifacts

Tocichain:

Tookchain settings

Zip file name: <emply>

ITaxas Instruments Code Composer Studio (C2000)

A S AT A e

8C

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simutation Target
v Code Generation
Optimization
Regort
Comments
Symbals

E 5.7

HLA R AN e T 4R f RO W 5. 11 R BA Scope FREH, B

GPIO_LED/C jon {Active)

[#] Create code generation report
[¥] Open report automaticalty
[#] Generate model Web view

Matrics
[] static code metrics

A ST A AR

BT © B %

Cerl+R 8 U7 HEA R ANE 5. 12 o, w05 AR T LU o 2 i A5 28 g 3 A7 oy 22
25, SR B G R H L & - B Cerl - B AERRE DA 0 25 3% T 30 3 1 P, W28 S 56

PG W E 4 ) FR AR S PR BE A Loz A7 IR A5 BRAT ELAE R — L

[%al Bock Parameters: GPID31_Bluel x
C2B06x GP10 Digital Output (mask) (link)

Configures GPI0 outputs for the specified pins.

In regular mode & value of True at the input of the bleck

will pull the GPIO pin high. A values of False will ground
the pin

In toggle mode, a value of True at the input of the block
will switch the actual output level of the GPIO pin. A valuo
of False hos no effect on the output level of the GPIO pin.
Farameters

GPIO Group: [GRIOZ4GPI0A]

[ Geroz4

O ce1ozs

[ r1026

O ooz

[ crrozs

O crroza

[l criosa

E erioan

A Toggle Gri031

o] [gmncol | [ ietn | [ iy
& 5.8 GPIO e fip &

K 5.9 LED ¥k T8
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K 5.10 LED #i/K T 5 K 5.11 LED ¥i/K TR

B 5. 12 I IE K

5.1.2 GPIO_INPUT 3% NORMAL &5 #
R GPTO B K s F FE 3 0 0 85 11 6 AL GPTO Bt e i ) el
5T R

. R oY GPIOA2) $5 Horb— AN LED 4T (4R GPIO25) 55 K, % —4~ LED 4T
(GPIO31) A T 5 i AR Y 2 55 7 28 2 A 40 A, S Al 44 R BRI AN 1) 5. 13 Fiw

Sy 66 | Gpi039
< 1 -
' KEY ('mom—‘;‘é GPIO40/EPWMTA/SCITXDB
- ¥ —1 GPIO41/EPWM7B/SCIRXDB
SW-DPST GPiols g | GPIO42/EPWMSA/TZI/COMPIOUT
TS GPIO43/EPWMSB/TZ2/COMP20UT
= 20| GPIO44/MFSRA/SCIRXDB/EPWM7B

B 5,13 PR A A s B IR

B 'E GPIO ) PUD ( I 7 25 1k 25 £7 2% 1 88 GP1O42 19 o & hr, 4 e § 4 F B,
GPIOA2 #: FE B CB 0), Y %3 T GPIO42 R i C& 1), DR bk 7 5 AE 45 80 v 4
# GPIOA2 ffife Lhr, W&l 5. 14 fros

EE. B AT EALLOW 34 4% CPU AU BASRYPHUFTHEE, EGRFHE
Z &, 7T vhil it 04T EDIS 38475 % EALLOW 424% B 1B K % #4247 ,EALLOW #= EDIS
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| -

KEY_Control ) e
— System Initiakze Function Exscution Code
EALLOW; -

| GpioCtrRegs GPEPUD bt GMO4Z =
[o: s
£Ds;

WIkfifk . FHGPI042 i {HAE

B 5. 14 #WILRILELE GP1O42

— AR R TR I,
GPIO DI #%#$% GPIO25,GPIO31 T % % £ Toggle, Toggle F7m ML V- FE . 58 o e
AR BN E 5. 15 iR i B KN 0. 5s,

KEY_Control

WAL . F5GPIO42 L fufdifE

C2806x C2806x
GFIOx|  GPIOx
GPIO DI GPIO DO
GPIO42Z_Key

FEHEFEHILED, % FIMLEDSE. f& FILEDK

o

LED[AT: . BERE0.5sARE —
B 5,15 o5 S g A A

e b IR TC 52 L I S8 OB R B B A S L R R g R T R AR, BB A
LED XA B A AR Pl i 72 i #% s % 1 -5 75 R 2l 5 6 LED TR

5.1.3 GPIO_INPUT {9# EXTERNAL &I

T B A2, Simulink A9 External BB Y& SCIA I FEE N 115200b/s, IF
HEAEH 1/0 H& GP1028.,.GP1029, Xf i & Ak _E 1Y SCIA #2 11 /& RXA.TXA, 4n&l 5. 16
FroR . B AFE#E4T External #8820 #E 9 B 5, 8 3 — R USB # TTL #1544 USB iy
RX.TX 43 BIHE7E F28069 F A TXA RXA 51, 7E7, USB # F28069 Hy 45 il #ly 2 4t
Hi, )R BE #5248 7 45 5, A5 ) Simulink JE¥E il 1 SCI # USB 5 DSP #E7iE {5, f#
External A5 = a] 4 K 3 o5 8 X %5 45 A 0

BT A A A X AN TR R AR &, WA 5. 17 FraR. K Communication
interface % & A AT (E ARG E R A BB P LB BT F 00 COM O, §i A E Serial
port M1, UMK 5. 18 fif/k . GPIO Ah#pkE LRI qn &l 5. 19 FroR .

EFE: GPIO DI A3 ik £ 38 £ A k3 uint8, 4 E 5. 20 FF &,
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Solver ¥ Target hardware resources
Data Import/Export
Math and Data Types Groups :
» Diagnostics Build options [Z] Enable loopback
| Clockin :
Hardware Implementation 4 Suspension mode; Free_run =
Model Referencing ADC 3 .
Simulation Target COMP Number of stop bits: 1 -
» Code Generation eCAN_A Parity mode: | None |-
» Coverage 8GR Character length bits: |8 =
i aPWM
#.HPL Sione Deroraiion 126 Desired baud rate in bitsisec:
Baud rate prescaler (BRR = (SCIHBAUD << 8) | SCILBAUD)): 87
sCILB Closest achievable baud rate (LSPCLK/(BRR+1)/B) in bits/sec: 114796
SPLA Communication mode: Raw_data [=]
SPLB )
eQEP [_] Blocking mode .
Watchdog Data byte order: Little_Endian |-
GPIo0_7 Pin assignment{Tx):| GPIO29 2
SHIOE 1S Pin assignment(Rx).| GPIO28 |-
GPIO16_23 k
Bl 5.16 SCIE &
FEile Edit View Display Diagram Simulation Analysis Code Tools Help
E'B'H" > 4 ﬁaavav@- v!im | |External [ = @"ﬁ'
Kl 5.17 fc &AM RAER
. {l EwIA "0 0 Bluetooth EetmarEs
» (D ESitEES b g IDE ATAJATAPL FoRe38
> [ PeEES o @ e
b @ HER [—-
o O Hi0FESHEE b A i
@ e « Y [ (COM 7 LPT) c S N peoery
ommunication interface: serial
A ensEE 7 Bluetooth 518 FasRAMET (cOMs)  DMACHE
. 2 T L ¥ Bluetooth S5 HGERERET (COMT) External intermupt . gerjal port; COM3
= mEnTE § USB-SERIAL CH340 (COM3] External mode -
s ESNEEET b S Eccuonpofing L Verbose

PIHAE. 5GPI042 1 fdifE

B 5.18 H Ol E

sl

GPIOAZ_Key

FHEHILED, A% FRFLEDSE, % FI{LEDXK

LED[A#E. #ERRO.5sHE TIAHE— K
B 5.19 GPIO #h#Bgs L s

GPIO31_Blue

B Block Paramete
C2806x GPIO Digital Input (mask) (link)

Configures GPI0 impats for the specified pins with
qualification type settings.

Prrameters

GPI0 Group: [GRIOIO G0N |
O crio

O cpioas

M criaz

O crio4z

O criou

Somple time:

[ Ji

Data type: |wint8 x|

B 5.20  GPIO DI e 5 i 245 R i
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e R ECLE 58S PR B Simulink FUI Y 32 4T 7 4 HDE AR RS R 2R B0 IF R AR AT
VI #), Simulink &b F05 BB 1707, #F F M, 0] LLFE Display #5875 ) 50 (8 10
Ak

BT GPIO4 #RIN b i 58, I LA AE # B OK 4% T B Dispaly W 1.8 F 5 R 0, Qi
5.21 R . IR RS €5 LED AT 89 5 K A% &0 AT LLFIKr Display W 7R J& 75 1E . W& 5. 22
JiR .

o e

L= ] :

VAL 45GPIOA2 |- fiiflifk r

JEH7HILED, AdE FRILEDS: . # FATLEDXK
[}
LEDIAIE. FEAH0. ST IRIE— % oot e
521 EE TR
FHR s
E —
PG, JEGPIOA2 |- il T
e HILED, B3 FRTLEDS:, % FATLED#
LEDJAAR, AEBH0.SsbFT ARk Gz

5,22 HREMITEHMAR

5.1.4 GPIO_INPUT Chlf#2%l LED 4T

GPIO AL AT LS B F 1/O B0 b 59 D 8 L 38 ) DLBC B o1 35 v b7 52 B ) H
(0 o L e 5 FH 10 e 5 T B 918 v U 2 v BB P BT S B 2 A8 8 SR B R T
FE B O BT A R

TE Simulink H#5 @#ATAL, Fl & GP1O42 A A1 56 H W7 ik % U5, J58 v 8 B0 &0 T B
KRR AMER B 3, 7E H B oK BT A3 i #E AT O B LED B 81 5% . GPIOA2 Xf i LEDI 4T
(GP10O31) .LED2 4] (GP1025) , ffj ELAEAIN[E] 5. 23 fiw . RGN HA K R 0. 05s,
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B R HLEDI)—TE— K

C28x
IROE fessssmmmmmssmamaiss .
Intermupt ‘.'
C28x Hardware Interrupt Triggen()

- o

5,23 W p O
Hrh System Initialize 115 A9 32 GPIOA2 W AL ACHS , N &l 5. 24 Bk,

System Initializo Function Exit Code
EALLOW;
GpioctriRegs GPAPUD.bA.GPIO42 = 0; IESE E 22

GpiointRegs. GPIOXINTISEL bt GPIOSEL =42; /1 BGPIO3 {E 55 S8 )\ OANTH )\ 3] 3
XintruptRegs XINTICR b POLARITY = 0; /' F i2as % =8¢
XintruptRegs XINT3CR bit ENABLE = 1; r:f!wcrr‘wr.

EDIS;

Kl 5.24 GPIO ¥ A1k Be &

Bl v A B BE AN 5. 25 B, RIS CPU-12, PIE-1 15 2 #1355 W XTINS,
12551 Je 90 BRIN , Preemption flags i A 1 R Wl It 5. f A 0 R P IS RER I8
di . 2R TR BOE B XA Help #2081 T % .

[%&] Block Parameters: ECAP3_INT Hardware Interrupt
C28x Interrupt Block (mask) (1ink)

Create Interrupt Service Routine which will execut
downstream subsystom.

Note: The default model base sample rate priority
40 with a lower priority value indicating a higher
task. These parameters can be changed in the "Solw
of the 'Configuration Parameters’. The Simulink ta
priority of the selected interrupt is relative to
base rate priority settings.

C28x Parameters

CPU interrupt numbers:
IRQI2 :::::$|w

PIE interrupt numbers:

Interrupt

C28x Hardware Interrupt [
Simulink task priorities:
30

Preemption flags: preemptable-1, non—preemptable—C
[1

[[] Enable simulation input

[ ][ cancel || meln
B 5.25 H i E

Trigger T RSB A LED AT A9 HI AL, W& 5. 26 s, HAE AR 1 GPIO Do
P AN H Toggle,
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A 4
Trigger()

GPI031 GPID2S

B 5.26 GPIO H b fil % 45 #

e b TR I 58 B I S8 OB R 5 IS FF 2R R TARRAURD R AR B k. BT K
PR T LUK I B Y LED AT P38 — 1K

5.2 ADC

0 571 3 i
5.2.1 ADC EXRRE

1. ADC i $HB

A/D BB CADC) 4 ML 7 4 M0 B i B 25 4 B IR SRBE R L Ak A

i
PR RRE A S R e i

f bl 1 2 S f BB AT 5. 27 . tz : hﬂ |||ﬂﬂﬂ |
A5 AL A B . B F YRR XA R Lo ,

PR . ST BSR4 P B — 2 A4 B R R B 52T A/D R

P

W RAE R H A 5 2 350 09 B HCE T XA R R AR AL

W A0S I 25 R A IR — e RohDE R s 2 gt

W SR EL S (RS RULED e e R BCF (B RT , B W 28T . B A 5 m) 2 4 7

(1) BB, g ARG S B S n 2% U i, AN 2807 5
FP AL ULIA JRAT ADC Mz R lE A ADC,

(2) A% LB, f ARl AN R H 4R 5 2 2% B TR L3, 0T — % 78 v i) ) 5
PSR HEAT LUHR, SR 5B LU B T A5 0 45 SR AT RO A . K AR 2R R R UL A A SRR 43 AR
#) ADC,

2. ADC HiJH18

KB VGEIT I A/D R gt i oA gs D/ A BE30 2% (N L 2517 o e 12 1) 32 55 e, 5 41
LW 5. 28 ik,

LA i 32 D v o BR85S R AP R W A DA i 30 40 58 0 4 D i b e



g5= HESA [P 6s

I{h

N{V D/ AR i g

|

g = ML as

Legeds

W o——

I8} o——

| s
Bl 5.28 BUGEIT A/D s L E

PR . B R E VL P S 4 R 2 . WD IR AL BB 8 UG I B AR AR A BT L R T IR AL A
BB YE A A dr e L8 1,38 A D/A B4 ds, & D/A e 4 J5 A iU AR L 5 26 A LA
WA U, 55 A LA R B il i Uy AT 3. 45 Uy <<U JUZ AL 1 B8R,
B B . SR B B R E I T A A IR S AL 1 K A A o AL ik D/A Bk
ar I U 5 Uy W Uy <<Uy S UNZAL T RS S s bR, ER R, B R
Ei&%f%ﬁ?ﬁﬁ A2 IS B B U T P A A T A R A G A AR A 1R BT
Y . B Y T Y PR G R R R L B Y R AT

KRR AR A/ D 55 4 g i W85G LRG0 40 L 3050 o A 428 1 32 4 <5 30 40 4 e, 4
& 5.29 fiRs,

o
l_______________';
: = !
V, —=| Hi+ R . | s ,
= W | ) | s Vour
Veer—=| X |} ' Va I
I l ,
1 = | H I
U : v i
T R A |
i !
|
it 3 ik I
|
ll T 0|L—————v—————J : I
! Tis !
HT it i i h T =

& 5.29 WEAEE A/D 8%

BEA P B R A P 7 5 B A G B4 A L ) B 1] TR] R L P S O P 1] ] B 45 il
Bor it 8 TR . XURIME A/D B it B Je - Sl P O He il R e e i B DL i V4
Vi REER A BRI A%  BR04 NEIT0R R AT [ 72 (] T A9 1E 10 B0 iF ) T )5 I 56
et 5V, AR B I R Vg 4 Vi B0 A BB 27 AT B By 3 i i oy
A NE AT S S SN AT 12 T SR N A LI R AR D N ET RN 0 N 7 o € R D F R IR 2
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AsF IE) P T S 4 (L ol i AR BL R RV, BT B A BT L SR T A/D e dfe,

3. ADC XEH RIEHR

(1) 43P (Resolution) 48 7 A8 Ak — > B/ i B AU 5 B A8 fb i, a8 SCoR G 20 32
52" MHAE . 53 PR SOPRNG BE 0 DL E 5 I Bk R

(2) 433 %K (Conversion Rate) : WA LIFR N A/D REER 2 A/D 53— K T 75 Bt
Vi) P E0 5 BELASE BSF J) P 5 5 ol DA 0L 5 A8 B B0 7 1 R B, FR AR R A/D R e 4 i ] O 22 D
G JBARE A/Ds BRI A/D MY JE i A/D, 23547/ IFAT AL A/D W]k 5 44
FPE, SRAEI[A] )2 o) b — D& SR A8 PR B TRI B . Sl 17 DR R 46 1 T 8 56 B, R AR
% (Sample Rate) AU/NF A TR A, A A 158 F 8 % 40 ol SR AE 50l | %5 )
TR ARW T DEEZ R, WAL ksps Al Msps, Ron BEFP R AE T/ A J7 K (kilo/
Million Samples per Second) .

(3) #1522 (Quantizing Error) : T A/D WA FR 73 B | E 0y 52 22 , BUA R 43 3%
FA/D BB R B Rt i 4 5 TBR 4y HE % A/D(FRA A/D) R FEbE I 2 (H 4 Z [A]
R IR R 22 o 38 2 1 A BRI B AR U i, KR O 1LSBL1/21LSB,

(D %58 22 (Offset Error) : it A5 5 0 i i1 5 5 0 F 00 (8, 7] S0 42 v A7 45

ZEi/D,

(5) W %I BE 1R 22 (Full Scale Error) . il B2 i th B XF 0 B % A5 5 5 B8 A5 5 18
Z 7,

(6) ERAEJE (Linearity) » 52 i e e 45 9 5% 7% ok B BEAE B2 00 e R A% A L35 DL I
3R

FoAb 8 4R iR 7 42 %t K5 B (Absolute Accuracy) A XS B (Relative Accuracy) Jff4rIF 4R
e BAJE P RN TG AR ALY | B I 28 B (Total Harmonic Distotortion, THD) FIFH /3 A £k 14 .

TMS320F2806x 1 ADC B FEAHE DL T NA.

o 12 IR

© 2 REERFRER (S/HD .,

o BALH EH AJEH 0~3.3V,

o 16 AR A .

o 16 DERF A A AL ADC 54 1y 45

o ZAMEE . S/W— AL BN R B e PWMI1~ePWMS, AR 38 Fh i 2 i, 5 1 2% 0,

1.2 A X% A/D Hilr 1.2,

KT ADC HLIT FF A7 45 1 HL AR 38 76 3 BUOR B R A7 AR 41 S4B 1 32 5 7T DL & %
TMS320F28069 (LA T fii 5 24 F28069) (9 & 48 T, LT A ¥ 40l ik , F28069 F 45 K T
A/D 5| HE I E 5. 30 s,
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sV P2 P3
e T Y R
il ~ || ~
ImQEPTA . GPIO52 :
%Egg : GPIOI g
3C SCL : GPIOO
12C SDA 2 AIN2 g ADCINAO %DC'NA
GPIO40 ’ AIN 2 ADCINAI [-33x
GPIO3 : BINI 3 ADCINA2/COMPIA/AIO2 (=55
GPIO2 . BIN2 2 ADCINA3 (—ox
QEP2A 0 UARTA RX 4 ADCINA4/COMP2A/AIO4 [
]2 2): S UARTATX | || ADCINAS (—5x
UARTBTX o GPIO4 5 ADCINAG/COMP3A/AIO6 (— 2
UARTB RX ﬁ GPIOS 5 ADCINA7 [—0x
i o GPIO30 i & ADCINBO [—55x
o 14 ADCINAD 5 a ADCINBI [—30x
3v3l - <|ADCINB2/COMPIB/AIO10 BETIS

5.30  A/D 5 jHE B F

5.2.2 ADC_NORMAL &I

ADC_NORMAL #& 2 e & e M & B 80 4, ADC #R e B HE7E & 3 /MR T 4 4k /)
A&, Clocking Bt B b & 48 90MHz Bt #h 2 7045, 76 ADC Bt & b, il 2RI 10 20 45 &R %
ADCLK=2,15%] ADC #tif 8 A 45MHz, HALF BN S . BARR & A 5. 31 Fiw,

@ Configuration P s: ADC_LED/Configuration (Active)

Solver Hardware board settings

Data Import/Export

Math and Dala Types » Operating eduler setting:

» Diagnostics

Hardware Implementation ¥ Target hardware resources

Model Referencing

Simulation Target Gru.ups .

» Code Generation g oproys ADC clock prescaler (ADCCLK): [SYSCLKOUT/2
Clocking
» Coverage - ADC clock frequency in MHz: 45
» HDL Code Generation 2

COMP ADC overlap of sample and conversion (ADCNONOVERLAP):
eCAN_A Offset: AdcRegs ADCOFFTRIM.bit. OFFTRIM

[ 5.31 ADC BH R #

FRER N A RAERE R, SOC fiht % o SOCO, SREERT 18 7, SOCK fih 42 I8 A 4 8 fih
B B AL wint16, A G BC E A A0, AT B H i 3 A O B HAR L E
& 5.32 F&l 5. 33 s,

VL B E SRS X ADC RAE M E#E1T 7 4 . B1 T ADC #5425 R 3 f7 4% & 16 i
) s HBUE R A2 57 0 12 7806, r LB AT 22 86 4 i 3fE . B O R A ik il T
X — 5, FUT BB 0 2 R AT A T LAAS B SR SRR A A ) v R B 1 R AR
HLALES Y 0~3. 3V A FL R, I L B 42 0 17 5% 4 (TR R 02 12 f7 9 ADC, B0 /2 oy 4096,
L 4096 XF R EPRIMSH R 3.3V) . MREBIMEL T 2048 B, ff LED2 £T [N F .
WA LEDL KT INKR . BRI s an &l 5. 34 iR . A8 Rate Transition o4 5 2R FF 3R
T AR R A AR 4,
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[l Block Parameters: ADX

C2802x/03x/05x/06x, M3x/37x/07x/00x ADC (mask) (1ink)
Confligures the ADC to ocutput data collected from the ADC
pins on the CZS0ZEx/C2E0E/C2B06x/ C2B06/ FIEMI/ FIEITL/
F2807x/F28004x processor.

S0C: Start of Conversion

EOC: End of Conversion

SOC Trigger | Input Channels

C2802x/03x/05x/06x Septin st SRGIE IS W8
SOC trigger |L'.|ub<l|' 7

AD —|::> 5005 accutston windor

ADC S0Gx trigger source

ADCINT will trigger S0Cx No ADCINT -

Sample time:

0. 001

[ Post interrupt at EOC trigger

[ ] cancel Hein Auply
Kl 5.32 ADC #E3ic g

{Fl tock Parameters: ADC *®
C2R0G Y/ 020/ 0 % 06 W/ 3T /0T x/O0Mx. ADC (mask) (1 ink)

Configures the ADC to output data collocted from the ADC
pins on the C2R02x/CIE03L/ CIA0GNCEHOGL F2AMIL F2EIT/
FZ807Tx/FZ800Mx processor.

S0C: Start of Conversion

BOC: End of Conversion

SOC Triggor | Input Channels
Conversion channel [AREINAD

C2802x/03x/05x/06x

Y = —

ADC

E Cancel Help Apply
€ 5.33  ADC #E ¢ A e iE BT &

4 R ARHLE /N T 165 VIR S7ELL(LED, (L AHT AR
4 TAEHUE AT 1.65 VIR A8 (LED, (3L AT AR

a
m m
Rate Transition

ADC

& 5.34 HLERAERITIE

e L IR 58 B I 58 OB R A 5 IS R R 25 1R AR R R L gR A TR ) S
AR ARG ADO S, HoAb B A 51 23 00 45 A2 48R 3. 3V AT GND 51, "] LUK
I ARG P - 0305 IE B 3 55 R AL g I, P LED AT#8 & A= 1722 4k .
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5.2.3 ADC EXTERNAL &I

e A5 A i BRI ik L A A AR X

£ Simulink FF& B, WE 5. 35 PR ¥ ADC i R G — 43 25 B 245 PWM
B 28 ek JRTE RS BoR . Hid, Gain BEH A & 1 B0 K uintl6, ePWM B ik
£ ePWMIL, X B WA M4 T 52 iy KN A CRCEAE 5.3 WA AN,

Rate Transition

5.35 AhRAE AT B

1E R B E S N, I SE AR R Y S A S L B USB 5 TTL 26,43 56 USB 19 RX,TX %
fE F28069 T4 AU TXA RXA 510 F . )5 3h 07 B, 3 1 97 755 A7 25 18 B8 WL %% 3] Scope 4
He i Fcdis Ax 4k, &l 5. 36 s .
4] Scope E@“
| Ble Tools View Simulation Help »
°-00 - (- Fd- '

Running Sample based | Offset=160 Tw=166.000

[ 5.36 Scope & &R

5.3 Timer_IT

TELBIEMNT Timer0 #VE N R EBINW BT, 7K 5. 37 JiT 78 BY Base rate trigger fE
7 Simulink #8 5Y fil & %, A8 A fil & 2 K AE Slover H2 Fixed-step size (fundamental
sample time) , W& 5. 38 Af 7~ , Bit B Simulink #5819 $047 W8 1s, ok & 1Hz 19 347
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Sobver Hardware board: | T1 Picoolo F2806x
Data Import/Export

Code Generation systsm larget fle: orllic

Math and Data Types
Davice vendor: Toxas Instruments
» Devica details
Simulation Target Hardvware board setings
» Code Generation
» Coverage * Opaorating systemvscheduler settings.
* HOL Code Ganaration Scheduler opl

Base rote rgger:[Tmer 0_|
&l 5.37 e A% b KT B 1

| @ Configuration Parameters: PWM_Output/Configuration (Active) o

Q, Search
| Solver | Simulation time
Drata imporExport
Math and Data Types Start time: 0.0 Stop time: inf
» Diagnostics
Hardware Implementation Scivar selscion
Madel Reerencing Type: Fixed-slep » | Solver: discrete (no continuous states) -
Simulation Targat
» Code Generation * Solver details
* Coverage
* HDL Code Generation Fixed-step size (fundamental sampie time): 1

K5.38 AKBER

e IR B 58 B I 58 OB AL A5 125 L A0 18] 5. 39 BT, f B R G i R BB AR L
AT LIS B, LEDL KT B Ab R — IR,

[ —7=

GPIO31_Blue

K 5.39 BIAIREHE

AT DL A A A ) TR SO A CCS g it s AT . il MTLAB B9 T/E#% 42 D:\
MBD28069 BalanceCar\Chapter2\2. 3Timer IT,5 A %] CCS #, 0] IFE BN K 5. 40 Fix
By — 28301,

& Project Explorer B U2 B @ert mainc @ Timer T

v & Timer IT [Active - Debug] 16#include “Timer_IT.h"
» & Includes 17#include “rtwtypes.h”
» @ Debug

18
13volatile int IsrOverrun = 8;
20 ho 0

+ & blapp_support.c runflag = @;

» [ c2806xBoard Realtime Support.c = wrpgery -st(wm

» & c2B06xSchedulerTimer(.c 22

1 23 /* Check for overrun. Protect OverrunFlag sgainst preemption */
» % F2806x_Adc.c 24 if (OverrunFlag++) {
» & F2806x_CodeStartBranch.asm 25 IsrOverrun = 1;

+ [ F2806x_CpuTimers.c 26 verrunFlag--;

27 et H
» & F2806x Defaultisr.c raams

28}
» [ F2806x Dmac 2o
» [ F2806x_GlobalVariableDefs.c 38 _enah rttn pt();
» [l F2806x_PieCirlc 31 4
' TS, Peectc :; /* Get model outputs here */
i el i disableTineroInterrupt()s
> IF2806x usDelay.asm 35 Overrunflag--;
+ Ik MW _c28xGlobalinterrupts.c 36}
+ & MW _c28xGPIO.C 37
v MW c28xx board.c 38wvolatile boolean_T stopRequested;
+ & MW c28x csle 39volatile boolean_T runModel;

» [ profiler_ Supportc
» G Timer IT datac
» I Timer IT.c

a 128068.coxml [Active]

4@int main(void)

414

42 float modelBaseRate = 1.8;
43 float systemClock = 98;
a4

B 5.40 CCS )7
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(1) ert. main. c: FEIE XS — 2L 4 AL 184 L while 1 25 H1 b 87 o8 £ 96 H

(2) Timer_IT. c: FZAFEHIMRAREL E R 0t W /e pR A, 32 pR AT T 100 G5 TE PR AR

(3) B 5.40 Hfy 3 F1 4 R ik &% 0 H Br AT R4, Timer _IT _step O BRECH rt_One_
StepO) R T MR 7E Simulink H 4 #0458 A AL 3 A LE 58 I 4% 0 h W R AT B T
C28x Hardware Interrupt,Idle Task 8¢ — B845: 51 55 B AU F e |

(4) WA 5. 41 iR, & main FeRE — L6454,

int main(void)

float modelBaseRate = 1.9;
float systemClock = 98;

/* Initialize variables */
stopRequested = false;
runModel = false;
c2000_flash_init();
init_board();

#ifdef MM_EXEC_PROFILER_ON
config profilerTimer();
Rendif

bootloaderInit();
rtmSetErrorStatus(Timer_IT_M, 8);
Timer_IT_initialize();
globalInterruptDisable();
configureTimerd{modelBaseRate, systesClock);
runModel =

rteGetErrorStatus(Timer_IT_M) == (NULL);
enableTimer@Interrupt();
globalInterruptEnable();
while (runModel) {

stopRequested = 1{

rtmGetErrorStatus (Timer_IT_M) == (NULL)):

}

& 5.41 CCS 27 & —

(5) modelBaseRate W5 & Z 1 5 & W & 2 K K/, systemClock B2 & 48 B 86 K/,

Flash B2 5 #11R 1k .

(6) init_board() FHE RN} Simulink BRI & S50 1/0 0 #4546 4k, Timer_IT_
initialize() F % 2 X} Simulink FF 35 & 1) — 2 GPIO #4791 G4k, R 5. 42 FFs . Hodp g

0xFCFFFFFF Z&X} GPIO31 H L & ,

/* Model step function */
vold Timer IT_step(veid)
{

/* 5-Function (c28@xgpio_do): '<Roots>/GPIN31_Bluel' incorporates:

* Constant: '<Root»/Constant’
*/
{
if (Timer_IT_P.Constant_Value)
GpioDataRegs.GPASET.bit.GPIO2S = 1;
else
GpicDataRegs .GPACLEAR . bit.GPI02S = 1;

}

/* Model initialize function */
void Timer_IT_initialize(veid)

/* Registration code */

/* initialize error status */
rteSetErrorStatus(Timer _IT_M, (NULL));

/* Start for S-Function (c28@xgpic_do):
* Constant: 'cRoot>/Constant’

EALLOW;

GpioCtrlRegs.GPAMUX2.all &= BxFFFFFFCF;
GpioCtrlRegs . GPADIR.all |= @x48000;
EDIS;

B 5.42 CCSHEFE—

*¢Root>/GPI031_Bluel®

incorporates:
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(7) configureTimer0 ) &5 B &% 0 77 A& v B i) Bt [1] [1) 5

(8) void ConfigCpuTimer (struct CPUTIMER _ VARS * Timer, float Freq, float
Period) , CPUTIMER_VARS * Timer /R 3% £ W0~ B #% » Freq 278 % B 5 4 % , Period
FT E I i J 0

(9) ConfigCpuTimer(&.CpuTimer0,systemClock,baseRate * 1000000)

(10) HE AKX H: T=systemClock * baseRate * 1000000/CpuTimer0, {11 & 5. 43
FrR .

CpuTimeréfegs . TPR.all = @;
CpuTimerdfegs.TPAH.all = @;

fH
/i Make sure timer is stopped:
i

CpuTimerdRegs. TCR.bit.T55 = 1;

i
/f Reload all counter register with period value:

1
CpuTimeroRegs.TCR.bit. THE = 1;

i

/! Reset interrupt counters:
i

CpuTimerd. InterruptCount = 8;
Eendif

/* Configure CPU-Timer @ to interrupt every 8.8825 sec. */

J* Parameters: Timer Pointer, CPU Freg in MHz, Period ip usec. */
| configCpuTimer (8CpuTimer®, systemClock, baseRate * );
StartCpuTimerd(]; 1

EALLOW:
lPie\rnt!'lbl!.l'IuTe = BTINTE_ isr; /* Hook interrupt to the :sa-l

EDISS 2

PieCtrlRegs .PIEIERL.bit.INTx7 = 1;
168 |= M_INTL;

{* Enable interrupt TINT® */

}

Kl 5.43 CCSREFE=

(1) WRIEZ RIS E, T LIS 3] T=090 * 1 * 1000000/90000000=1s,
(12) enableTimerOInterruptOf# GEE AT #% 0 H K7, globallnterruptEnable O {fi G4 &
W, G &l 5. 44 R,

#ifdef PIEMASK1®

PieCtrlRegs.PIEIER11.all &= ~PIEMASK1®; /* disable |
Hendif
#ifdef PIEMASK11

PieCtrlRegs.PIEIER12.all &= ~PIEMASK11; /* disable |
#endif

#ifdef PIEMASK12
IER &= ~(M_INT13);

#endif

#ifdef PIEMASK13
IER &= ~(M_INT1a);

#endif

asm(" RPT #5 || NOP"); /* wait 5 cycles */
IFR &= ~IFRMASK; /* eventually
PieCtrlRegs.PIEACK.all = IFRMASK; /* ACK to alls
IER |= 1;

NT; /* global interrupt
rt_OneStep();
DINTS
#ifdef PIEMASKE
PieCtrlRegs.PIEIER1.all = PIEIER1_stack_save;/*restore

/* disable global ir

tendif
#ifdef PIEMASK1

PieCtrlRegs.PIEIER2.all = PIEIER2 stack_save;/*restore
#endif
#ifdef PIEMASKZ

PieCtrlRegs.PIEIER3.all = PIEIER3_stack_save;/*restore
#endif
#rifdef PIEMASK3

PieCtrlRegs.PIEIER4.all = PIEIER4_stack_save;/"restore

E 5.44 CCS & E
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(13) while Jy bR B & 3135 4], Horb Simulink #7 Tdle Task #85emt &5 4778 while 7,

ﬁ{j’\ﬁ CCS ‘:F'gﬁl% Simulink @‘cﬂﬁﬁﬁ{hﬁgﬁﬁs%%%ﬂ‘% % f28069.ccxml [Active] ,%}Eﬁ_ﬁ%
Xof 7 4 05 L 2% S, A — AT T BRA 2 XDS100v1, f T 3 #0092 v, B DLk
XDS100v2, Se s 457 M 1Y Save i 4, 2K J5 P36 £ X 1 A9 1 4 TMS320F28069 , i i Hi iy
Test Connection 4, 41 1& 5. 45 7R, I 3L 23 B = FE ARG A5, e & AN 5. 46 i
AN R T IRRZY Ry I

General Setup Advanced Setup
This section describes the general configuration about the target.
Comection  [Texas Instruments XD510042 U6 Debug Probe 4 1 Taget Configuration:fists th ion options for the target.
Board or Device | type filter text Save Configuration
| O tms3z0Fz8063 -
LI TMS320F28064
e i Test Connection
'_ TMS320F28066 To test a connection, all changes must have been waved, the
| O TmMs320F 28067 configuration file contains no errors and the connection type supports this function.

& e :
[= Tsaz0r 28089 ] 2

| O TMs320r28074

= Alernate Communication

| LI TMS320F28075 R e Y

[ TMs320F28076 |Uart Commumication

| 0] TMs320F28079 v

- - host side (Le. PC quration necessary to facilitate data

| Dual Motor Control and PFC Developer®s Kit (F28035) Acath UART, target icath e to inclsde 2 monitor
imp Please check example project in T) Resource Explorer, H your
target application leverages TI-RTOS, then please check documentaticn on how 1o
enabile Lart Monitor module.

o N ML
5,45  CCS A S B &
This test will be applied just once. ~

Do a test using @xFFFFFFFF.

Scan tests: 1, skipped: @, failed: @
Do a test using Gx00000000.

Scan tests: 2, skipped: @, failed: @
Do a test using OxFEGIERE2.

Scan tests: 3, skipped: @, failed: @
Do a test using Bx@1FCIFID.

Scan tests: 4, skipped: @, failed: @
Do a test using Bx5533CCAA.

Scan tests: 5, skipped: @, failed: @
Do a test using BxAACC3IISES5.

Scan tests: 6, skipped: @, failed: @
All of the values were scanned correctly.

The JTAG DR Integrity scan-test has succeeded. |

[End: Texas Instruments XDS18@v2 USE Debug Probe @]

[# 5. 46 CCS 2k MACH & &

HBCEAF coxml SRR F U4 19 TR Il AN 7 25 AT BV 1. BRAE AL W] DL A il
& - ARG R H AL L B IACIR L AN IRT 5. 47 BT,

File Edit View Navigate Project Run Scripts Window Help
iBrueieie-a-[Rr]eisriBEicey o

B 5.47 BRIFRIE
SRIG R e - RBP4 BRI & T A AR, Z 5 R E s T R e
BT WL R LEDL ST H RN LR IE R F E LE17 T . Mg 8 e a0 6, WP 42
B LR A LaE AT X e LEDT ST 45 (kIR BR, 24 5 28 1k 742 41 @ sk, DU 45 1 7 46
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BT, WK 5. 48 fix, =T CCS L MEEIEF & s ae R A R I CCS6. 2 FF & AT

T
File Edit View Project Tools Run Scripts Window Help
Ha B 8™ EI%v BEE-DPEI L@~ inaQ-iOiRisdy
K 5.48 FFEATHHRK
5.4 ePWM

Jok w5 JEE 9 i) CPW MDD S — b X AU 5 v P R AT K0 4 0 19 7 32 ORI A I 28077 1Y
Pk K A A A A A A 1 v ok S BT O AR T R R o AR B A S 3 i (]
A B i b 7 2 RE A fEL A i )RR T A A 2R R AR A I DR A L R P el B 8 9
By 3 R XA ADL VL B AT P R Y — AR R A SRR Tz B AE I B ) AR
AR VE 2 B

KT PWM WP T5 1% RAR ] BS b A — A B A58 . b AR 55 1R AR W) B %2
ok A B BUE B PR LR IR AR, A 5. 49 F)?/T

A
a(r)
o' !

(a) ER Al QU (b) - Bk (c) RS2 bk o (d) FRfr ik i o
B 5.49 RAEEEH

PWM $ il AR 5t & LUIZ 518 g BV S A 02 S0 T 56 28 12 11 3388 15 07 2 47 4
il Ay 35 A5 21— 2R 00 (1A 45 17 5 FEE A AR 258 A ok oo s D 3 226 Jk b i A % OE 9% O i HL At BT 7
BTG o e — 2 BRI 45 bk e A T R A T 9 A SO T A 3 A e B PR R L
A B i R ] 5. 50 B

PWM s ] 5 2t & Pl e
> ET R @D R
> SPWMiE €= IEWE
> SR AT I,

.10 AV g L L I I R L
BRIDEEEIIRIENRRIENENEIERERI .
{HERE SRR Se AR RR
OV I - I I i U I LI
CrrrmTrar Ty T 11117 B T N
[ B |
20V

Os Sms 10ms 15ms  20ms 25ms  30ms
o TN o P WM

B 5.50 %5 PWM Jf
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TMS320F28069 43 19 % ik & ] il 4 5 1A (G 6 5 | 075 2 200 00 47 B, 2R AL F il T
B8 GPTIO BT # . 3X 19 # bk 58 98 il i o 51 B0 45 16 B% 3 5 A PWM(ePWM) 1 3 %
A3l PWM(ECap Bt ), 16 B8 PWM rh X A5 8 8% AT LABE & 0 &5 4 B % PWM
(HRPWM), 84l PWM #idl, & —41 A 2 B PWM. 4512 PWMA fl PWMB,

—~ ePWM #iHe 1 45 Time-base (TB) module (i 3 4% e ) | Counter-compare (CC)
module (G404 b 8L ) | Action-qualifier (AQ) module (k%8 J5 2 Tk Bt ) . Dead-band
(DB) module (FE X £t ) | PWM-chopper ( PC) module (#7 J #% £t ) | Event-trigger (ET)
module (H il R AEH) . Trip-zone(TZ) module (A7 F2 X fEH) 2 7 M He, X T &
B ATE S XA 95 B9 (Simulink B #FER & C2000 DSP S A 34 5% .

AU FH 2 00 F) i & EPWMI e, HOBE R 40 5. 51 s,

orIor—————87 GPIOWEPWMIA

GPIOT 86 | GPIOI/EPWMIB/COMPIOUT
=m0 2/E 2

GPIO3 23 GPIOZ/EPWM2A

o 9 | GPIO3/EPWM2B/SPISOMIA/COMP20UT
C—'————-——P104 ) GPIO4/EPWM3A
GPIO5 0| o x L
S 21 GPIOS/EPWM3B/SPISIMOA/ECAPI
2% | GPIOG/EPWM4A/EPWMSYNCI/EPWMSYNC(
= GPIOT/EPWMAB/SCIRXDA/ECAP2

B 5.51 EPWMI #He0
PR 3 A7 PWM B D EE AT 0
5.4.1 ePWM_SEEHH
1. FiE—
ePWM A5 B iy A I i, 432 ply 28 58 A T Ok o 02 T ) P A mT AR 4 T 5 8 R AT 2303

F ePWM 1Y% B S M) General 3£ W BB N ePWMI #2L, X PWM R He #1747 4R 16
Wic &, B4 S B BT % $F Clock cycles, AU 3 #E Up-Down 114, i &l 5. 52 iR .

[l Block Pasameters: ePW1 ®

Genor ) Sl 1LY Ll i Counter Cospare Deadband unit Event Tr A
Time riod units:)|Clock cycles

riod via: [Spocify via dinlog

ock (THCLK)

v divides
base clock (HSPCLEDIV) prescaler divider: EI

[ Enable swup module A and B

[C& ]| cancol lielp Avply
K 5.52 ePWM B fl &
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TBCLK=SYSCLKOUT/(HSPCLKDIV * CLKDIV) , A ¥X 52 ¥ & 45 i} 4 SYSCLKOUT
W E N 80MHz, Bt HSPCLKDIV BE#: 4 4340, TBCLK 2 Ml ik 5 2 4345, ir LA ePWM1 [ Bif
FERF 8P TBCLK=80/(2 * 4) =10MHz, % & A A7 7 245 { & 10000, K Ik ePWMI 1 % 1
B R 10MHz/10000=1kHz,

16 ePWMA #E IR BC & ff g ePWMA, Y805 T 0 IR A Zh 4R, 55 T LA 3 A7
CAU W i B 1 52 7, % T IR 27 177 7% CAD Y (A9 BF s B . 3L A st 18] S 2 £ .
ePWMB . B X B[] | 578 fish A LA R S5 = K Bl Y AN TC &, W8] 5. 53 F

[l Block Parameters: ePWM1 >
C2802x/03x/06x/06x/M3x/3Tx/0Tx/004x/38x of W (mask) (link) &

il L] oPWME Counter Cospare Deadband uni TRB

nter=2ERD: [Sat

.
tion =CMIH or it nothing
£ orci: sable
v
< >
o) [t | [t [tz

&l 5.53 ePWMA ¥ i &

XF Counter Compare BYHLE . $ CMPA units & & N Percentage(H 23 1) ; KA HF
# CMPA B # i Specify via dialog IWHBHE & N 50, ”I 525 Lo 5026, A1& 5. 54 FioR
It DA ERCE v DS B AN & 5. 55 R

x

Ta/O0Tx/OMx/ SHx of ¥ (maskd (1ink} -

of the C2802x/C2800x/C2806x/C2R06x/ F28MIx /2807 x/
forms.

nble of¥M sodulos (ePWMI-ePWMI2) vary between C2000 process

ef e Pl Counter Compare Deadband unit Event Trigger

d for compare A Beglster (SHINAMODE) @ Counter equals to zoro (OTR=Zarn)

ourn
Speeify CUPB vin: [Tnput part .
QUPB initial value: 73 i'.L‘"‘
5000 C2802x/03x/05%/06%
Relond for compare B Register (SHDWAMODE) : Coumter wquals to zero (CTR=Zero) o
% >
aPWM
S [ 1 caneot | [ el Soply e
B 5.54 (sl E K 5.55 cPWMI ik
2. AiEZ

£ General EIUR i, L B ePWMI BEC, X5 PWM KL B 47 90 46 6 IC & i B 40
HITHEFE Seconds, T ik #% Up-Down i+ %, SC M [\ 26 D B, 43 45l & #C TBCLK #
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HSPCLKDIV #1251 CORX RSB 8043450 , an &l 5. 56 iR .

| [%al Block Parameters: PWM2
C2B02x/03x/05x/06x/M3x/37x/07x PP (mask) (link)

Configures the Event Manager of the C2B02x/C2803x/CZB05x/C2806x/F28M3x/F280Tx/
to generate cPWH waveforss.
The nusher of available ePWM sodules (ePWMI-ePWMI2) vary between C2000 process

General [ B | ePRiE | Counter Compare ] d unit E Event Trigger
Module: iml

Timer period units:!'l 5
u Specify timer period via: |Input port

Timer initial period:

0.001

Reload for time base period register (PROLD): ‘Bmuuﬂr equals to zero

Counting mode: 1|.h-h1|
Synchronization action: |Disable

[E] Specify software synchronization via input port (SWFSYNC)
[ Enable digital compare A eventl synchronization (DCAEVTI)

[E] Enable digital compare B eventl synchronization (DCBEVTI)

E 5.56 PWM J& i &

¥t ePWMA Fit B [5] 5 i —, X B ¢ & CMPA units i 8 N Percentage(H 43D s L
A7 CMPA B¢ % Input port(H4MiB%TA) . CMPA ¥R E B R 0. W0I&] 5. 57 iR .
i DL CCE T LAAS B R 4] 5. 58 TR .

Block Parameters: ePWM2 X
€2802x/03x/05x/06x/M3x/37x/07x/004x ePWM (mask) (link) ~

Configures the Event Manager of the CZﬁOZ:JCZMSXJ’CESDS):ICZEUBHFZ&‘I
F28004x MCU to gencrate oPWM waveforms. |
The number of available ePWM modules (ePWM1-ePWM12) vary between C20
General  cPWMA  oPWMB  Counter Compare  Deadband unit  Ever
CMPA units: |Percentages

Specify CMPA via: [Input port

CMPA initial value:

Reload for compare A Register (SHIWAMODE): [Counter equals to zero

QUPB units: Il'en:entngt-s

Specify CMPB via: [Input port

CMPB initial value:

lo

Reload for compure B Register (SHDWHMODE) : Counter equals to zero

[ 5.57 5z LA E Kl 5.58 ePWM #EHLfir &

T 1R 56 R T 55 U 0 45 6 I A6 R ) BB SR 7 CCS T
AR TR SCHE S 0 SR e &+ L TR I 6 e e SRR 5, 59 of
By P8 VIS Expressions 11, 35477441 @ .7 LU $] TBPRD,CMPA 9t .
005,59 Bk AT B BB PWMLA 710 45 5 7 U 3 10 55 2 5 3 050 0
TS A A UL Bt 1) PWM B0J50% 2 75 Lk Fz 525 R 500, HEREL B0
i Expressions [ 5 Bl 47 451 75 W 448 R 2 1L
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(x) \"m'lbis__la.‘f Expressions 1 Hﬂw 2‘ -ﬁ EI &R’

Expression Type alus
o Chemifege R0 faredi o0
e EPy CMPAhalf CMPA igned int | 5000 |

d4p Add new expression

& 5.59 AFEEE

5.4.2 ePWM_XUIEH*MaH

X General #EI R A1 ePWMA &KW EE 5. 4. 1 W a7 E—, By ik B %
HAMY PWM, Ar L% ik ePWMIB il 25 ePWMI1A Az, WKl 5. 60 iR,

General I ePEMA | cPWE | Counter Deadband unit

[¥] Enable ePWMIB

Action when counter=ZERD: [&) nothing

Action when counter=period (PRD): |Do.nothing
Action when counter=0MPA on up-count (CAU): |Do mothing

Action when counter=0MPA on down—count (CAD): (Do mothing

Action when counter=0MPB on up-count IWEJD
Action when counter=CUPB on dosn-count (mmm

& 5.60 ePWMB %ot = g &

%} Counter Compare B E : ¥ CMPA units % &} Clock cycles(BH E ) 5 LR 177
CMPA & B Input port i Adi H L, WIIR{E N 05 % CMPB [W#4E—H, anf&l 5. 61 fios.,

P - |
C2R02x/03x/05x/06x/ Mix/3Tx/07Tx ofWM (mask) (1ink) -

Configures the Event Manager of the C2802x/C2803x/C2805x/C2806x/F28M1x/F2807x/F2837x MCU 1o
generate ePT waveforms.

The nusber of available of¥l sodules (cPWMI-cP¥MIZ) vary between C2000 processors.

[ General | ePiis | ofWMB.| Counter Compare | Desdband wnit | Event Trigger | HipSM Q0!

L3
U unn..@m | =
Specify CMPA \-m:I |dnpur pore. | =] |3
CWPA initial valoe:
0 E
Beload for compare A Register (SHIWAMODE) : |Coumter equals. to.zero, X
cupt units{ [Clock eveles ] -]
Specify CUPB via{Tinput port ] =)
CWPB initial valoe: Il
0 f
Beload for compare B Register (SHOWHMODE) : |Counter equals to.zern. o

# 5.61 ePWM J& 1 f &
AR RN A 5. 62 TR,

i E N kHz, (23 L 0 60% « 40%[1 Ik s 5

Duty cycle2

Kl 5.62 WL E AT PWM
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FE bR B8 B O S8 R R 4 S R R g R BB AR SRS AE CCS AT I
BERY AR Wl AR SO e il “ iR 4R & - PR R L A - LSRRI 5. 63
) 3 A5 7S N E] Expressions 1, B “is 47 " # 4l o, o] LA #] TBPRD.CMPA ,CMPB
B IR 5. 63 Fras, W DLW FE8 A PWMIA 5| A PWMIB 5| 1945 91 2 52 3 78 3k 2%
WG 5 4 EFEARRIR I #4510 A5 Bk M, {5 6 UL 0 2] P [ PW M (9331 5 J& B #h 1kHz, %8
FAE A2 3R 60 %0 F 40 %0, B G BoAb . MR, BT A 5. 63 A7 Ly By S el 4 L
4 W E s A 22

(x= Variables | € Expressions & .H“ Registers rae e n%E
Expression Type Value

03+ EPwm1Regs.TEPRD unsigned int 10000

00+ EPwm1Regs.CMPA half.CMPA unsigned int 6000

v EPwm1Regs.CMPB unsigned int 6000

gp Add new expression

[ 5.63 A WigE

5.4.3 ePWM_ OOl

PWM FRi e & 7E 5. 4. 2 17 AY PWM SCUG A9 FERE 23l 78 Ay 00 A i B A 28 115 i
T, 7€ Event Trigger #£3F 1, il ePWM b1, I e B N 78 56 — A 35 14 & A i sk ok A
Wi, oAb & BN, ECEWE 5. 64 B,

General | ePWMA | ePWMB [ Counter Compare I Deadband unit | Event Trigger I

[Tl Enable AIC start of conversion for module A
] Enable AC start of conversion for module B
¥ Enable Pl interrupt

Number of event for interrupt to be gencrated: [First event

Interrupt counter match event condition: I(‘mmler equals to zero (CTR=Zero)

E 5.64 ePWM il &

TE E Rl & 52 UG - T C28x Hardware Interrupt # 2  PWMI1 il g CPU 2%
Wi 3 LA J PIE S i 5 15 A, HA L & Bk, niEl 5. 65 Fiw

CPU interrupt numbers:
3

S2hx PIE interrupt numbers:
IRQ3 | N
s Simulink task priorities:
C28x Hardware Interrupt it ~adbitsaliod

30
Preemption flags: preemptible-
1

[F] Enable simulation input

Kl 5.65 R WIBIHL E
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BT R B L (A StateFlow #4587 — AN 1] B4 32 48 D) BE L B, i LED T &3 B0 #H 4% —
W HP A TR R AE S 1000, ANE 5. 66 Fias
0}

Trigger

o )
ek
Counter \ J
Limited Chart1 r 1
Conslant

Subsystem

& 5.66  HWTeR %k

R B RGPl SOMHz, B K R 0. 5s. Sk b1 S 2 )5 A LS T
HEFF R Lo LA S PWM 3= A R, LED2 AT 76 DL 1Hz B35 R Nk, LEDL 4T
PIEE 0. 5s BYSIRINKR, N 5. 67 FT7s .,

S I kHz. 23 L 551 2h60% « 40%(PI0k b {E 5

C28x
1 IRC3
erup
Duty cycle2 ePWM1 C28x Hardware Intermupt

- o :.-._: : Trgger()
15 3

B 5.67 cPWM szt

5.5 eCAP

T
ST R

5.5.1 eCAP EANL

TMS320F28069 F 4 3 BT A B E % Jil A% 21350 5 A 51 B0 B4 22 IR 25 CR SF A9 2 1K
H P 0 6 1 O B R L O T P e I 8 X A0 S 0 B B AR S AR A i AT b
B, A% 45 B A AR SR OT B 3 T — AR T L FE A AR T IR AT DU Al AR
R 5 23 41 2K B 48 8 Tl 2R 108 BRI LA 98 B0 00 T DA 000 6 Jok o ) 30 A R ik o 1
JE. TMS320F28069 L ififi 4 f3 i AU LRI cCAP, CAP BLHLIE 1 F 2 B 45 oF 52 3 5+
PR AR T BE Y T2 B2 0 A R I 6 bk e 4] R S S

eCAP BIHRALHE LT B8

S 4 WOE NG R

o 32b BF[AIEEHE GHEED .

© 4> 32D B[] o A AR AR A A A

o IS GRS



go= HEMSA (P s

o BAMGETM(2~62),

o A AR RS AT g | R

1. eCAP IR EIH X

eCAP HRH AT Lk B o e Rl  J APWM B, — Mimi & . 5 & F Ao L I e 7

XSS — A DL AT T AR . R R AR, — T LR ecCAP B 432 LLF JLHE

O SRR T PR M S B S 6 AE L T

IR RUR

iy A F AT 5 T30 5 53 Mg o Ak B A A R BT 2~ 62) B L AR Bk g . X A

38 H IS A S R AR S R O

2) 1 VAR R BRI

4 AP ST I CE TR/ N BRI #8385 Modulod J¥ 81 & £ #5 X Eachedge (3t
4 BO TR RUE; CAPx it Mod4 XA 1 140, CAPx 2F £7 45 75 T [ U i) Bl 3 480
32b THAER (TSCTR) B i E 25 A 4l H2 45 £ B 4b 5 off o 17 4 1) 11 50000 2 56 F R e il b 1
2 TR A SO S Y R A D)2 7 A R N P s bR A TR e BT R L D AR e, I
THECESFETH S S50 A R AR 5 A %80, 06 T CAP I PR 4 BT RHE 2 B s T

3) g il

WK EAE B AR A (CEVT1~CEVT4,CTROVE) fift % , 3 % #% (TSCTR) 31 % s
[ A 23 77 A v T, S {2 BP0t o A0 P 3 R 98 23 LA B B S TR 0 A A% . X S g — A
P FE IR AE A R BT 2% A PIE,

WE CAP il it Bl Rk 4 F .

(1) SEH 4 Jmy i,

(2) &1k eCAP %k,

(3) FH eCAP I,

(4) WEIME TR

(5) THKR eCAP EPHsﬁﬁ A,

(6) filifig cCAP Ik,

(7)) JFJ eCAP %45 .

(8) i BE 4 Jmy H T

2. INRIBME eCAP HER R IE

Be B 4F cCAP BEH 5| IS AR e 5 AV A o 1 516 38 o S e 1) 43 0 4 43 A 3R
Bl 2~62, ] LAZE$F Bk ik 43 M558 43, b ) B8 32 2 B X A S 15 S R AR e 1 T
23t S IS B 5 GEE IR 2 R AR, 26 2 3 W B3 9 i A% 41 i v A A R ol b TR
o T BRI A R 7 50 A% )R 4 T 24 X RS A AE 4R (CAPL~ CAPD FE I 0] &, 2 )5
A0 v T PR T A5 R
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5.5.2 eCAP ##3% PWM X/

FE 5.4 7 FRHITE T Al fid B TMS320F28069 ) ePWM 5 B ff o4t PWM I L i
ARSI 565 W) 2 3 3 ) FH AR AR AR B Ty B ke I Y PWM Y S OB R OE R . SER R, B
T W ECAPL 5L IF L L5 5 EPWMIA 5] 1 EPWMIB i £ 42 5% , B A 58 ji 52
B, FEFRE QA 5. 68 PR

H—  7E Solver T B E A K M 0. 5s, £ Hardware Implementation 7 it & & 4t i
BhA 9OMHz, LSPCLK i # B #0415 4 4353, e CAP 1 ECAP1 pin assignment 5| 5 3% £%
GPIOS5, &l 5. 69 fiR.

Target Hardware Resources

GO0 %1 | GpiooEpwMIA [ Groms | ecart pin [Gis
GPIO1 [ = . Build options
oo GPIO2EPWMRA Clocking ECAF2 pin )-(mu_—'l
GPIO3 83 | A
ST 5 GPIOJ/EPWM2B/SPISOMIA/COMP20UT * ECAPS pin aseigmment: (GEIGELT)
GPIOS 10 | Gpios/EPWM3B/SPISIMOA/ECAP] oCAN A

=5 GPIOGEPWME A/EPWMS YNCIEPWMSYNCO eCAP |

& 5.68 eCAP JFEEK & 5.69 eCAP fitf &

50 IR ARAE 10 A4 AR a ANl 5. 70 B . R SE BT — 7 A S A

23 NEEN
B 2 LR

(=] [e] [=] [=]
Data Store Data Store Data Slof Data sbae Data Store

Memaory Memoryl Memory8

=] =] =
Data Store Data Store Data Store Data Store Data Store

Memaory® Memoryd Memoryd MemaryS Memaoryd

K 5.70 ZAEEwIHL

(1) t1 FRRE — DAl G0 A A= B 1 (8 .

(2) 12 FRIRE A S0 R A B 1 (E .

(3) t3 KRR = Al F 0 & A wh B 1 (E .

(4) T1 Fom 2—t1 B 25, 02 D03 75 D 1 w8 Fb S Bsf B 6T 07 %) 3 4501

(5) T2 Fom 3—t1 By 25, A2 D03t 75 D2 170 8 A J1 09 % 1z 1 11 45011

(6) CLK £/~ R G 80 JE 3], Duty 278 52 bR J7 P 1% i 25 [ . Frequence &7 J7 % 19 4
., Period /R J7 I WA, Flag i‘%/TFF”{L'JquHF 7,

55 =0 AR U B RO 10kHz, — AN & 2 o 500 PWM, 5 — A2 2S5 ok
602 1) PWM, Kl 5. 71 i,

UL E eCAP B, W G & Q& 5. 72 FIEl 5. 73 Fﬁﬁ%ﬁiﬁﬁﬂ@% eCAP1 #i
e, Be B O S A S IS SRS 2 R A b T O L 5 — W R el R AR P R
T B RS I R PR S R BN A K R AR M Dy b T B TR] Y B 28 R
RTCRF T 32 AL, R E AR B A SR SR R il & T W . #E eCAP HiHh 2
demux R, HKE 5 AR T 11,6263,
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ca C2806x
GPIO DO
GPIO31_Blue
wa
C2806x
GPIOx
[ |——sim El
SPWH GPIO DO
GPI025_Red

B 5.71 ePWM #He fig &

L ETTR R 78 S e el DA e/ € D )
QIR AN L A TR
(KE-ZIP IR F il e el fi g €20

3

eCAP1_GP1035

[ 5.72 eCAP Hiis gk

oMk AP (s (iR R —
Coufisrs the settings of the FIEOL/FIRN /DRy —omerel | AP [AP'| Interreot.

{Enhanced Capture)

x/F28004x process Event prescaler (integer from 0 to 31):
Select mode control

7 Stop value after

O Enable reset counter after capture event | time-stamp
1294067205) : E Select capture event | polarity:|| dge

O Enable counter Sync-In mode [J Enable reset counter after cay
Syne output selection: _ Select capture event 2 polarity
Sample tine: [ [ Enable reset counter after ca
= E e Select capture event 3 polarity
General | cCAP | APRL rnun@ .
[J Post interrupt on capture even Tine-Stamp counter data type:
[ Post interrupt on capture event 2 [JEnable capture event status flag output
[ Post interrupt on capture event 3 [JEnable overflow status flag output i
O Post interrupt on counter overflow s
 C2x oCAP (mask) (link)

General  cCAP  APW  Interrupt

Configure the settings of the
28033/ F2806x/F2807 x/F28001x process Event prescaler (integer frm O to 3): 0 ]
{Enhanced Capture) : W

Select mode control:

fanii | 1
- Stop value after] |Capture Event 3 | B

[ Enable reset counter after capture event | time-stamp
Select capture event | polarity:|R ——1

[l Ensble counter Sync-In mode [OEnable reset counter after cag

Syne output selection: _ Select capture event 2 polarity:|

Sasple tine: [ [JEnable reset counter after cay

f e = = - Select capture event 3 polarity:|R

General | eGP AP mm@_

[ Post interrupt on capture even Time-Stamp counter data type: i

O Post interrupt on capture event 2 [JEnable capture event status flag output

[ Post interrupt on capture event 3 [ Enable overflow status flag output |
[JPost interrupt on counter overflow <« I——

K 5.73 eCAP il &
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BHA L E T1.T2 J-XF Flag B A, R — KA 525, A 5. 74 iR,

ONE Data Store
Data Store Wirita3

i« Flaghbiaifii. 1F while - REAY A (55
Bl 5.74 & T1.T2
CPU interrupt nusbers:

SN B TR G BLE A T R 4E cCAPIL
(i ) S CEJR T CPU IS WAL R ss 14> 0

PIE ) BB C28x PR WE Be, np 5,75 k.

Simulink task priorities:

1 2 k)

SEQUNT SEQUNT (ADC) Reserved
(A0 { KDCINT2

ADONT!
EPWM_TIINT| EPWMZ TONT  EPWM3 TONT

B, b A D7 B AR B JE L s b R AT bR, q T emnd omen enon
& 5.76 frs. H o, CLK=1/90000000, N 5. 77
s A eCAP 1Y Simulink B8 K],

@.
Trigger
Trgger()

Idle Task Jata Store

FRead
whila1 | >

B 5.75 eCAP H e &

* L
Divide1 Data Type Conversion Data Store
Wited
single Pariod
Write5

Duty

“ " Data Store
Write

Constant2

K 5.76 PWM Z%0iT5
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% |

ECAP1_INT r

Trigger(}

Iz i e I = R

- cap_Interrupt

A

Trigger(}

while1

K 5.77 eCAP S5

X HEFEEEE— 5 15 7E Diagonostics I 1 4y Data Validity 330, Bf Multitask
data store it & B none, 75 W] <3t BLAN A 5. 78 BRI 4515 .

The blocks ‘Expmoled CAP PyM/whilel/Data Store Read' and
% ' are accessing the Data Store Memory
block ‘Examoled CAP PWM/Flag'. The two blocks execute in different tasks, which can lead to a
lack of data integrity in a sulti-tasking, real-time environment. Consider adjusting the
sample times of the blocks that access that data store. Alternatively, set the 'Configuration
Parameters > Diagnostics > Data Validity » Multitask data store' parameter to "none’ if the
data store is accessed with an atomic operation, or if the tasks involved cannot preempt each
other in the target system.

Component: Simulink | Category: Block diagram errof

B 5.78 4R W

FE R TC B 58 A, O o8 BUBE Y 1 #8535 R BT g 3 R 4R B AL SRS AE CCS 4T
TR A B TR SO el i e &~ L R R R e - LRSS RT 5. 79
FIE 5. 80 Y 10 AR RSN F] Expressions H1, 75 B 5“8 177 # £ o0 HT . S8 6 eCAP3 5]
M A2 5 EPWMILA 51k . SR )5 P88 1817 4L nT LA 2045 A8 i 1 fH .
PR EPWMIB M4 . ECAPL 51 AL L 5 EPWMIB 5l #E R R, X A — 5
MR RN A B, K& 5.79 5 EPWMIA $08 Wi &, & 5. 80 o EPWMIB #4iE W
M,

(s)= Variables € Expressions 53 1iif Regi Lae e X %E)
Expression Type Value
4 (® Exampled_CAP_PWM_DW struct <unnamed> {CLK=1.11111111e-08,Duty=...

(9= CLK double 1.11111111e-08
(= Duty float 40,0944458

4= Frequence float 9998.88867

9= Period float 0.000100011108
6= t1 unsigned long 2137642542

0= t2 unsigned long 2137773056

0ds 3 unsigned long 2137831563

b= T1 unsigned long 4500

t= T2 unsigned long 9001

9= Flag unsigned int 0

& 5.79 EPWMILA % Wi
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(x)= Varisbles € Expressions 1 il Registers 8|4 X &l
Expression Type Value
4 (B Exampled_CAP_PWM_DW struct <unnamed> {CLK=1.11111111e-08,Duty=...
e CLK double 1.11111111e-08
0+ Duty float 60.0044479
) Frequence float 9998.88867
e Period float 0.000100011108
0t unsigned long 3463601723
e 12 unsigned long 3463679132
B 3 unsigned long 3463736738
)= T1 unsigned long 5401
) T2 unsigned long 9001
0+ Flag unsigned int 0

& 5.80 EPWMIB %4z i

5.6 SCl £17#E 15

5.6.1 SCI@BEEARRE

SCI(Serial Communication Interface) & 4 “ 8 173 5 #2 117, J& FH X F 17 38 15 >k vt
By 2 R AT AR AR — M EFR, &5t Motorola ARIEH ., EE—FMEASLEGED,
5 MCS-51 Wy 55 b 5 e A M ]

SCI A He f F ER AT 4% . 40 RS422 \RS485 ,RS232, £ SCI i, i {5 Mh IR Bl SCIT 194K
Paag = b 3 H R SCT A A% 2CFR A T g B2 04 B84l 4 =Xt PRt J2 & AT LLSE & SCT Y 3
545 25 £ 5 SCICCR SR A7 3 8, FLE 38 17 2ok 2 v B 4 T A Bl 4 =X an &l 5. 81 B .

—‘Stan LsB| 2 4|5 | 6|7 |MsB{ARD [Parity|Stopl| Stop2

{ AR (T 4f

B 5.81 HLAIAY SCTBUHE Wik =X

[7%]

TMS320F28069 1A P> UART I SCIA,SCIB, A SZE4%F%f SCIB, SCI ) J& 3
DL KRR SR Rk .

(1) ARSI,

Kk G . SCITXD, #0511 . SCIRXD,

(2) PR i FE

M BRR#0 i} R =1LSRCLK=+ ((BRR+1) X8),

M BRR=0 i} . P4 %=LSPCLK=16,

(3) Balars =,

LASTFERAE s 1~ 8 ADEARAL , A AL g /A A 4% / To e T ik, 1 5K 2 M 1k,

() 4 ADEFRATIAR A ALH Vi H L BT R A

(5) A RUT AN AT A AT DLGE vh 42 i il A ik
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(6) 53 1 804 A 26 A e e ed 72 ] DA ok v Iy Xl i Jr X

ARSI BEHL TMS320F28069 1) SCIB #E ¥ i 47 55 5, 43 il % & GPIO15 F1 GPIOS8 ff
Sk SCIB 1) & 3% FIEz U i 6e 51 I8, I FC B8 I 8 2% 9600b /s, 8 (i B4l 07 - 1 v 45 1A, TC A1 1
e, R B E ANl 5. 82 FiR .

3V3
3V3
el HRM T ¢33
“ 1002CR ) | |I
0.1uF
& * Us
I 2 RXB
= gpioisT 10 | NI = NOI Mo—cARx
< COMI NCI. (-2,
; gm0 s [Tsermx
GPIOS8 — 6 | nvin L NC2 [

1 TS5A23159DGSR

[l 5.82 SCIB JF 3 &

5.6.2 SCI AR

TE Solver 1% B E 2 K N 0. 1s, £ Hardware Implementation Wit & & 4t i 4P 4
90MHz, LSPCLK {3 B 8l /M& 4 43951, SCI B B FAF K BE R 8 A, A %% 115000b/s.,
Tx W5 A GP1058,Rx 5| % & GPIO15. & 5. 83 i,

H-'Qv-.m Groups
Model Referencing Buid options Enable loopback
Shwchahon Targt P Suspension mode: Frea_run
» Code Generation ADC
» Coverage COMP Number of stop bits: 1
* HOL Code Generation eCAN_A Parity mode: None
CAF Character length bu:
ePWM ;
2c Desired baud rate in bits/sec
SCI_A Baud rate prescaler (BRR = (SCIHBAUD << 8) | SCILBAUD); 2
5CIB Closest achipvable baud rate (LSPCLKNBRR1)8) in bits/sec: 117188
SPLA Communication mode: Raw_data
SPILB
eQEP Blocking mode
Watchdag Data byte order: Litthe_Endian
GPI00_7 Pin assignmaont{Tx)

GPI08_15

Pi RGP
GPID16_23 n sslgrmaniRc{GFOTE |

K 5.83 SCIB B fit

W E SCI Receive ) SCI module 2y B, HoAlh 1) ZHOBRIA , PB4 57 2 0 ef 01 B - & 3%
K s SCI Transmit [ SCI module 2 B, W&l 5. 84 7w , Hofh Z £ B8Rk, A B £
T ERBIRG S 1B F,

PR A BRI 5. 85 Bz, il AR . SCT i B 8 dl 55 53 Hed, iR 46 F 53 1)
il 1,1 KRF o W% Counter Limited AY4{ (Upper limit &~ 10, 4 2zl 10 225 0
FHOTHO AW — EHE 2,
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SCI Receive
(&l Block Parameters: SCI Receive *

Parameters
SC1 module: [B

Additionnl package hoader:
r
Additional package terminator:

Data type: n-lmB_

Data length:

[1

SCI Transmit

[%al Block Parameters: SCI Transmit X

C28x SCI Transmit (mask) (link)

Configures Serial Communication Interface (SCI) of the C2000
MCUs to transmit data via SCITXD pin. This enables
asynchronous serial digital comsunications between the NCU
and other connected peripherals.

Parameters
SCI module: [B &l
Additional package header:

Initial output:

fo

Action taken when connection times out: [Dutput the last received valuo

Sample time:

[

] butput receiving status

[ Enable receive FIFO interrupt

4 I
o 0 concet || were | [l

w

F I
Additional package terminator:
- g

[] Enable transmit FIFO interrupt

ST |

& 5.84 SCI g & fic &

(=] ]

5391 bR, e DT rpr B i

m
A
foms
imite o P
Switch
2
12

bR RV G E L NI Bl v 61

GPIO12

&l 5.85  H& AR AY 5
TE IR 58 A I o8 BB Y A HE S L R g R R A AR

He 25 1E S 9 USB 28— 51 H S ML 22 , 91K 59 — i 4 3105 A1 65 8% shbL 78 N2 1
R USB A6 F AL, A USB B #% 8H AL ZR B R G U B 07 24T
TP &G BEA e F% T1 XDS100 ChannelB, 76 47 #E PR EESE o rp e 56 J@ 1" v 4 FE“ T 97 ok
T g R VCP B30, b USB 3 228 , FR Ul A BRI R R 42 47051 8] COM

L] AT B O T BT N — 2508 anE 5. 86 B,
B R ORFTIF B U N, T AR WLAS E B35, il 5. 87 B,

T X LAY 3 1145 COMO L 4 R 115200b /s, 18 B A Ak B s =2 /i, B 122 Wi 5 i

— HBon 2, ULEH I AR AR IE R AY L AN 5. 88 Fis
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» T 80 (COM #0 LPT)
o M HEH 11 XDS100 Channel B Mt
o e —
:\ﬂ“ ¥ AT : -
» Of A BR
oo EE. LRI -
- BERARR R
4§ AERGOLNE A

# Bluetooth Hard Copy C4ll | #ERERREHHANNENERRE

@ Generic USB Hub

-§ Realtek USE 2.0 Card Re [Eile el

2 | Sundardinhsmdpﬂl

§ T1XD5100 Channel A

- TIXDS100 Channel By, |

-§ USB Compesite Device

# USB Composite Device

« 'F %0 (COM # LPT)

~TF Bluetooth EEE FAGHRERTT (COMG)
~IF Bluetooth 8558 HASHRERST (COMT)
-3 USB Serial Port (COMY) g

|5 5.86 Hf HACE

o VTR - R
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o o ||| woe [ooms < M e <]
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K 5. 89 Frw.
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5.7 SPl &iTi# 18

5.7.1 SPI iR

SPI Bl Serial Peripheral Interface J& f i [\ 25 &8 17 % A /% S o 17, SPI #5102
Freescale(J& )& Motorola) 2> B fEH MC68HCxx RANALFRES I & Xy — Fh &y 3t 5] 45 8 A7 3%
M, SPI HHEG# Z H TN AF 4 . D/AA/DL 17 EEPROM ., LED & 7% 9K 8l 45 55
HNERAS YR . SRTTE A 4309 SCT Y i K IX 5, SPT A& R 25 #4745 1. SPI B4R 45
1R R AT R AL A (5 5 2R (SCTARTE B DL K 2 MRARIE 4, Sebr B4 1 — e fdi Fl 4 MR, |
SPI O£kl . ERATI SRk 05 A/ D HL A Hh B8 42 = HL % s / DAL A A B8040 2 0 A1 v
AR MBI L. A 1Y SPL 2 O A W55 4. A 19 SPT 4% 1A F UG/ M HLE A
2. 7E TMS320F28069 H (i HI A% & A /1 49 19 SPT Pd £ ifil .

SPI 42 1 938 17 J5t #1020, DL 32 N kAT TAE . AERX R K, 8 — > F %
H U 2 N T8 R A5 5 ok 5 il A5 AL, SPT B b 5| 42 (it A3 47 38 15 7] 25 g
TR RO NG S ST S TR N I NG B R TN B U S S Y SR P Y TR
SPI [n) 4 N 25 47 B 76 28 vh A 5 AN BE I 30IE 3 7 A T 51 B i 8cds &k ik, %
Rk L. (R H2 OSSR A B A A A e IR . 1R R N Rk
SEIR, W REAS A 3% 58 B, W0 i B HE A% 2% B SPT 35 W3 A7 4% - 43 % S Ik CPU 2B,
SPI (3 {5 BEHE N &l 5. 92 s .

TMS320F28069 ) SPT # H B A LL'F  _gpimapr #1-Master

SPIZ: #2-Slave —
Al [ B e
1. 4 ©hER5I SPIFS{ir 5 1 i SPIFS{ %17 84
* SPISOMI: SPT Mfiith/ F:4 A 51 I
* SPISIMO: SPI M4 A/ 4 th 31 . -

« SPISTE: SPI \ k. fliaE5| 1.
« SPICLK: SPI & 47H}4h 5],
2. 2MIMEARARK: EMANITHEAR
PR 125 FhAT g AR AT

LSPCLK

4 =3~ o o e

¥ SPIBRR=3~127 I B = oo 1y
LSPCLK

4 SPIBRR=0,1,2 I, JifR === ==,

AR K. AT 1~16 MR KE.

3. 4 Rt AL R A AR A B AR R 4R D

(1) JCARALAE B (4 R B HT . SPICLK S B &k, 76 SPICLK {55 19T R iy & 1% 5
% .78 SPICLK 155 19 I A # s ids
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(2) A FADLAE B (R BEUT . SPICLK S M A 2. 76 SPICLK {545 19 T B U Z 11 (14
A FE A R B L E SPICLK 55 19 T [ s Bl S5

(3) TCAHALIEIR 1 b FHAT . SPICLK AR P A %L, 7E SPICLK {55 1 b T & 5 %
i, 78 SPICLK {55 1 F B U 2 OB

(4 A ALIER ) EFUT . SPICLK AR H A 2. 16 SPICLK {545 19 T B U Z 1 (14
A JE ] K 26 BN L T 7E SPICLK 55 (9 b FHUS S 8

o RSO R 26 AT [R] B4R A CRT DL S B B ik & 26 T RED .

o g BT Bl A 9y S I A 3k A R A

© 9 SPIBEHEHI Z5 A7 & . AL T4 5 A7 4% 9 . WiF i b bk 7040H,

FE: AR PUTAFTAEAREBENEIN 2O 16 EFHE, S—AFHE
W E R AKF T (T~ RS FH (5~ AW FHEERBW IR, SHFHHBEANEA
2R,

4. SR AI4FE

o A PR/ FIFO,

o SREIR YR FHE

o SCHEEXUM 3 2k SPI AR,

{8l SPISTE %% i) & a0 B0 Hie 1 S s

5.7.2 SPI #&# PWM S=LE

%—F  7E Solver X B EH KN 0. 055, fE Hardware Implementation H1 it & & Gt i
B 90OMHz. LSPCLK fi i if $h 4h 8 4 7345, 3 2% B SPI_A ) Enable loopback. #§
SIMO pin assignment,SOMI pin assignment,CLK pin assignment,STE pin assignment iX

45| HECE M A 5. 93 Fras iy 1/0 [,

|| sover * Targe! hardware rescurces
Data ImpartExport
Math and Data Types Groups
» Diagnostics Build options Mode: Master
Clocking
Desired baud rate in bitsisec: 921600
Model Refiorancing ADC
Simulation Target COMP Baud rate factor (SPIBRR: betwoon 3 and 12
* Code Generation eCAN_A Closest achisvable baud rate (LSPCLKNSPI
> Coverage Suspansion moda: Free_run
* HOL Code Generation ePWM -
= ? +*| Enabile loopback
R’C
SCILA Enable Twire mods
SCILB Enabin Tx intemupt
LA Enable Rx intemupt
SPLB
SQEP FIFO transmit delay: 0
Watchdog SIMO pin assignment: GFIOS4
GEI0. ¥ SOMI pin assignment: \GPIOSS
PEOAAG CLK pin assignment: (GPIOS6
GPI016_23
&PI024 31 STE pin assignment: |GP1018

[# 5.93 SPIA [ %

B RS R T RS WA 5. 94 FTR. £ T MASK T R 44 43 7] LU
& M ; https://ww2. mathworks. cn/help/simulink/gui/ mask-editor-overview. html?
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searchHighlight= Mask % 20Editor % 20Overview &s_tid=doc_srchtitle,

_4 [ Block Parameters: Read Duty Cycle X
Salect Duty cycle (mask)
B_‘ 1 Select the appropriate duty cycle for PRI
FE) __\ Duty Cycle || Parsseters
E% PO, Duty Cycle Change Duty eycle [T -
- =
o] Read Duty ELS |
[ l 3 Cycle
5% Cancel Hel |
Multgeort o] E v Meply
Switch

Bl 5.94 575l E

5 =3F , ¥k FE SPI Transmit Fll SPI Receive 85 SPT_ AL WA 5. 95 7w, Foih =%

NN

SPI Transmit SPI Receive
I [¥al Block Parameters: SPI Transmit > (58l Biock Parame ters: SP1 Receive =
SP1 Tronsmi t 2
Write data to registers of a SPI device,
eis
Initinte an SP1 write sequence starting with the SP1 register of
sddress fol lowed by block input data.

The block accepts the values as an [Nx1] or [13N] array of
duts type uintlf.

Main = Advanced

SP1 module:

Clock polarity: Rising edge

Clock phase:  [Na delay

[ Enable blocking sode o1 H
[ ok ]| cancet || meln Auply | ok ][ cancer Holn Apoly

B 5.95 kBl E

S0 BLE PWM i 8 I # B0 ECh 64000, THE0 Xk 1) B8R UP, R 4048,

ffiie ePWMIA, M 1H5UH 55 T & 0 2% 8 H1{H PRD BFE AR, 2315008 % T T80
CAU i & &, HAh A Do nothing (R sI1E) .

B8 ePWMI1B, M 1140 (A 5% 1 i 25 J6 W {H PRD B & &, 24 7H 800 55 F 1) Bk 40m
CBU W &A% , HAh 31200 Do nothing (R E1E) .

8%, %8 Clock cycles, CMPA initial value.CMPB initial value FJ{E H1 M 5B%i A
WIE R 0, aniEl 5. 96 Fi7R .

5D AE LR E ST, I S U R RS S L AN 5. 97 TR . RS A 75 %,
FE IR G 1R T 23 A

SN ARG TE CCS W4T FFBE R A e i) TR S, e s “ g 26 " Fe il &~ 8 < 0
A 4~ SRR 5. 98 R ANZE AN B Expressions 1, i “i2 47 7 HHL o0 L T
PLE 2| TBPRD.CMPA .CMPB f{E . 7T LUK E# MR 1 PWMILA 5| JF PWMIB 5| 53 51
HE B R AR G R AR RN R U A 0 A5 2 o R UL 2 B PW M8 2 1 A
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(¥l Block Parameters: ePWM1

ll‘(-*) (llak)

| F2B004x MCU to

| General  ePTMA | oPWMN  Counter Compare  Deadband unit
|Bd Enable ePwMIA

Event Trigger

Timer period units:
Specify timer period via

Timer period:
i ]
Reload for time base pericd register (PROLD): |Cou
Counting mode [ip

Synchronization action:

[ Specify software synchronization via imput port (SWFSYNC)
[ enable digital compare A oventl synchronization (DCAEVTI)

| Cont inuous sefiware force logic:

| Retond condition for softeare forco: I

[5il Block Parameters ePWM1 [5il Block Parameters: ePWM1

C2802x/03x/05x/06x/M3x/3Tx/0Tx/004x T (mmzk) (link) C2802x/003x/ 052/ 062/ Wiz /37x/07x/004x ofTM (mnsk) (link)

Conligures the Event Manager of the Configures the Event Manager of the C2802x/C28003x/C2805x/ 2806/ FI8UIx/FI80T.
F2R0Mx MCU to generate ofW waveforss, F28004x MU to generate WM wavelorms,

mmﬂmmtommluhﬂlmmhmﬂh“«uﬂlnﬁh“uﬂh“-ﬁlﬂmhmtﬁm
FWMA oYMl | Counter Cospare  Desdband unit  Ev| General ePWMA oWl  Counter Compare  Deadband unit  Event Trigger i)

General

4 Enable oPaviB CWPA units: [Elock cycles
Action when counter=ZERO: m— Specify OWPA via:
Action whon counter=period (PRD) CWPA initial value:
Actlon when counter=CMPA on up-count (CALY b | \"'}

Action when counter=CMPA on down-count (CAD) : | Relond for compare A Register (SHDWAMDDE): i
Action when counter=CHPB on wp-count (CBU) : | (€]

Action when counter=0MPB on down-count (CHD) : D
Compare value roload condition: |L
[ Add continuous software force input port
Cont inuous sof tware force logle:
Reload condition for software force:
[ taverted version of ePfilxd

CUPB initial value:

o I

{ Beload for compare B Register (SHUWHMODE):

&l 5.96 ePWM [l

SP-Based Control of PWM Duty Cycle

GPI031_Blue

B 5.97 &AM B

Type

oo EPwmlRegs.TBPRD | unsignad int 64000
09+ EPwm1Regs.CMPARSICMPA  unsigned int 16000
0: EPwm1Regs.CMPB unsigned int 16000

g Add new expression

& 5.98 Wi PWM By 525 a5l 75%,.25%
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N 1kHz, (525 U558 75 %M 25 %, B 2 & B A, iR, B A7 b O 1 S B
Foe il 75 G AS 2 284k

H-E4 L 7E Simulink kPR & 23 FEo 50 %0, BT SR T AR AR5 7E CCS Hol & 44 , an
& 5.99 FFR,

{x)* Variables 6% Expressions 23 il Registers tB| % X &m
Expression Type Value

00 EPwm1Regs. TBPRD unsigned int 64000

00+ EPwm1Regs.CMPAhalf. CMPA  unsigned int 32000

)+ EPwm1Regs.CMPB unsigned int 32000

e Add new expression

B 5.99 Wik PWM 8525 lHN 50%

%)\ 3E  7E Simulink %P4~ Scope, WA 5. 100 ff 78, & £ External £ 20, F %
% USB ¥ TTL bk, S8 %0 ) COM I, 345K R 115200b/s. 8 i 25t ol 75 %, Bk

“IBATHEL, AT LI Scopel BYETHE & 75 A Scope HYEIE — 2, fEB AR T ol LAk 28
ZS I KN B F Scopel MYELHEAS AL, WAl 5. 101 Firw .,

SPI-Based Control of PWM Duty Cycle

Dul\r C?\’J'
Read l:uq.

Cycle

L Sample based Offeet=270 Te275800

&l 5.101 LK
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5.8 IdelTask =ik 548

FEH M) MCU ZifE v, Whlie (1) & JL-F- #8023 (6 FH 3 09— pR &L & 7T DA — 26X T4
JE) A B SRS 8 1 SN KT TS AT 9 Ty B AT O P A L 8 N, AR B R AR 52 OLED R 4%
Dife. 76 TT 840 0 0 S Re v, WAR A MR g2 4 T X A DI RB B e —Idle Task., W
Jin Idle Task #8549 a0 R .

while (runModel) {
stopRequested = ! ( rtmGetErrorStatus(Ideltask M) == (NULL));
runModel = ! (stopRequested);
idletask numl();
idletask num2();
}

Idle Task e g & A ANAE 5. 102 Fr s, 0 5% B Task numbers DL & Preemption
flags,

f()

Idk: Task Preesption flags: preesptible-1, non-precsptible-0
Idle Task1 ot ]

) () (s

B 5.102 Idle Task 15 ¥ fig &

XA AR AT T W a e S e g, ERMIhEER: X Preemption flag
BE N 0 M I, B #E AN Whiie 16 35 09 JF 4R, OC 451 4 )5y b T, $RAT 58 S IR AT JF. 4
Preemption flag & &~ 1 B, WA f8CE R AL B, 25 v ke i B FE SE AT o b,

T4 Preemption flag 8 K1Y 0 B A= i A0 7] LUA 24 sl 4GRS o ih 31 17 I ¢
HH TR FE 4 L 1 Preemption flag B8~ 1 B A9 A2 sARCES AT LU 2, B4 JF e B il 35 4 .

Void idletask numl(void)
{
DINT;
Idle numl task fen();
EINT;
}
Void idletask num2(void)
{
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Idle num2 task fecn();

}

Void enable interrupts()

{
EINT;

ERTM;
}

It LR B i e, T URR B H P RR B 6. #5 A WAl 5. 103 Fin#i i, 223 ¥ R 50
B4 GPIO31 — A EHE AU F RS EYS GPI025 —/MEHBE, B AR B, Hid T
PIWEL EH A  LEDL 4755, LED2 4T 7K,

i
|
!
Ide Task J| 2= [Peeeeimisicision :
i
i
i

GPIO_25 GPI0_31

Getmx C2806x
" BPIx 0 |—»GPiox
GPIO DO SPIO DO
GPIozS GPIO3T

E 5.103 BRI

N R R R A AR L idle_num] task fenO BRBCHE 5. 103 hAF T £ 40 A Y
0% ,idle_num?2_task fenO BRECH AN T R G4 LIS,

void idle numl task fecn(void)
{
/ % Call the system: < Root >/GPIO 25 * /
{
/ * S—Function (idletask): '< Root>/Idle Task' * /
/ % Output and update for function— call system: '< Root >/GPIO 25' % /
/% S—Function (c280xgpio do): '< S2>/GPI025' incorporates:
% Constant: '< S2>/Constant'

*/
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if (Ideltask P.Constant Value)
GpioDataRegs. GPASET. bit. GPI025 = 1;
else
GpioDataRegs. GPACLEAR. bit.GPI025 = 1;
}
/ * End of Outputs for S— Function (idletask): '< Root >/Idle Task' * /

}
/ % Idle Task Block: '<Root >/Idle Task' * /
void idle num2_ task fcn(void)
{
/ % Call the system: < Root >/GPI0 31 * /
{
/ ¥ S—Function (idletask): '< Root>/Idle Task' * /
/ * Output and update for function— call system: '< Root >/GPIO 31' x* /
/ % S— Function (c280xgpio do): '< S1>/GPIO31' incorporates:
% Constant: '< S1>/Constant'

*/

if (Ideltask P.Constant Value a)
GpioDataRegs. GPASET. bit. GPIO31 = 1;
else
GpioDataRegs. GPACLEAR. bit.GPIO31 = 1,

’

}
/ * End of Outputs for S— Function (idletask): '< Root >/Idle Task' * /

] LM Tdletask. h sk SCAARTE 9 F 3] 24 Constant_Value 2 0, LED2 4] X, Constant _
Value_a & 1,LEDI1 %%,

/ % Parameters (default storage) * /
struct P_Ideltask T_{
real T Constant Value; / % Expression: 0
% Referenced by: '< S2 >/Constant'
x/
real T Constant_Value_a; / % Expression: 1
% Referenced by: '< S1>/Constant'
*/
}i
P Ideltask T Ideltask P = ({
0.0, / % Expression: 0
% Referenced by: '< S2 >/Constant'
*/
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1.0 / % Expression: 1
% Referenced by: '< S1>/Constant'
* /

5.9 WatchDog & r 57+

RAME Lo KA RO AN R A i R GE AR T 43 R ECHE A SRR ER RGBT A —
E AR YIRE . X TF R 1M, MR 2, X3 i 45 ] H B ok 1, Bk A SR it
SRS LIUAE B EMI T4, DU BRI, X A5 A N AR R T o o 4
(M]3, & 1% (Watchdog timer) AR BT - > 15l J2& — > 22 i 2 L i, — e — g Al —
AN I B A Y AR R — 5% B ) A — A EB A 1 R v, 7E X Rk R
TMS320F28069 M & fiv, CPU TAEIE® B, #¢ B 15 /2 (9 #2774 B — B i 8] e i s — 4>
5 BN I, PR ERAE R G E T IR E F iR A T g I A AT 15 B IR i
AT WM R AR Z A . — O B P i 47 T AN ANV BN R R BRI X R A T
MBS A —DNENE 5% CPU W E v, i CPU 5% il & 47 , T ] GE 2 A8 72 )7 1
AR I AR . BT A TR T A s B R DL E AR IS Y R A T . W
BT ARLAS BE A A A0, 15 ) 23 3 pUBE IR 9% . 7E R GE BT LA S s i A, AN U
F VM) R RGBT ) 0 B A AT RE T K 2. HOA S8 S AN R AR B B 1) 4 HAL %
W EAAE SRR A Z R WP, & 3F A 1100 2K, wT DL I 51 12 Fn i 4 52 17 1Y)
RZS i — 4R R G AT R

TEAT 11 Z 11 Je XA 110 0 a0 T B A7 e . 47 JF A B0 e & B, 7
Watchdog $EI I~ H . i GEF 1710 , FRAC & A 1100 3H 4085 09 11 B B 1E] 24 0. 2097155 filt & — Ik
Time out event( M E 1 A] LLE R A& 109 B4 B 323 B OSCCLK 5 2 258 & 38 1) i
B 10MH2z) .88 J5 B & Time Out event A Chip reset, EABLE WA 5. 104 s,

Solver b Tﬁlgl“ hardware resources
Data Import/Expon

Math and Data Types Groups

» Diagnostics Build options #| Enable watchdog
Hardware Implementation Clocking Counter clock: OSCCLK/512/16
Mode! Referencing ADC —
Simutation Target COMP Timer pericd ({1/Counter clock)*256) in seconds: 0208715
» Code Generation eCAN_A Time out event. | Chip reset
» Coverage SCAP
* HOL Code Generation aPWM
12cC
SCILA
sCI_B
SPILA
SPILB
eQEP
Walchdog

E 5.104 FIMEEH
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BB T T R B AL IEAE 7 B8 Timer0 HH W B B . #F Sample time A —1, 40
& 5.105 s,

[Fil Block Parameters: Watchdog i |
C28x WatchDog (mask) (link)
Configures the Watchdog module on the DSP.
C28x
E Parumeters
Watchdog counter reset source: ;il’! vin dialog  ~
WatchDog Sample time:
WatchDog - e
i
ok | [ Cancel lielpo| [ Aoply
R ——

E 5.105 F 1M B i &

[l 7E TimerO B9 P WP 687 LED f9 B -7 b Wb Bl . BEBSANTE] 5,106 s .

WatchDog iPIO Di
GPIO31_Blue

GPIO25_Red

K 5.106 FBIHE

SRJE AT LAASOP OO FEPE S — RSB0 1 R S AP IR B 0. 5s CR T3 T4 1 46 i) i
1) 55— BLE N 0. 1sCNTF T A D o 23500 A= AU 2 05 T 8080 I & fi B0
HLKRHAR .
M 5. 107 AR AT LUR B, A B AT — U0 I b 7 (8000 & T 0 T Bl S A el
Je BT Ut B IR A
/* Model step function */
void WatchDog_step(void)
/* 5-Function (c28@xgpio_do): '<Root>/GPI025 Red' incorporates:
* Constant: '<Root>/Constant’
=/
GpioDataRegs.GPATOGGLE. bit.GPI02S = (WatchDog_P.Constant_Value != @);

/* S-Function (c28@xgpio_do): '<Root»/GPIO31_Blue' incorporates:
* (Constant: ‘<Root>/Constant’

{
GpioDataRegs.GPATOGGLE.bit.GPI031 = (MatchDog P.Constant Value != @);
}
/* S-Function (c28xwatchdog): '<Root>/Watchdeg' */
{
KickDog();
}

K 5.107 A3 A
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WREWAE D], P W R R T T € I g A ka8 & —H A2

TEXT EL S8 A, Al DAY 2
37, LED T Jo ik 3 B 15 5 iR Bl 4% s [ 2 0 LED T 1E % TAE.

5,10 Xw=-I-&

AT EENA T E 0 R shpLas A P9 AN AR B i) Je A B & MATLAB/Simulink
B 5 B S , 445 GPIO fidke \ADC #idkt . Timer IT Bidk .ePWM.eCAP & SCI 4738 {5 Fl
SPI 5 I3 13 i 3 A J8 8, DL & 5F MATLAB/Simulink & 48 0 % & i £, 3 45 &
MATLAB/Simulink X &4~ BE ek 47 7 #5580 55 8 5056 K& A S0 A



