* CHALMERS Programmering av inbyggda system

Programmering av inbyggda system
2014/2015

CPU12 Reference Guide
Stencil: "Assemblerprogrammering.pdf”

Ur innehallet:
Raknarkretsar ("TIMERS”)
Pulsbreddsmodulering ("PWM?”)
Analog-/Digital- omvandling ("AD”)
Seriekommunikation ("SCI”)
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&) CHALMERS Programmering av inbyggda system

CRG, Clock Reset Generator

HCS12 har programmerbar arbetstakt. Kontrolleras fran CRG-modul.

r——— - " —-"—-—"—"—"—-—"—-"—-"—-—"—-"—"—"'—-"—"'—"'—"'—"'—'— — — — 1
Address I o [
Offset Use Access | PLLSEL or SCM |
$ 00 CRG Synthesizer Register (SYNR) RIW | i WAIT(CWALSYSWALIL), |
$ 01 CRG Reference Divider Register (REFDV) RIW I PHASE PLLCLK 1 SYSCLK STOP |
$_02 CRG Test Flags Register (CTFLG)' RW | tgg*é >0 I Core Clock
$ 03 CRG Flags Register (CRGFLG) RW I WAIT(SYSWAI), |
$ 04 CRG Interrupt Enable Register (CRGINT) RW | STOP | |
$ 05 CRG Clock Select Register (CLKSEL) RW I , soM CLOCK P.HP.SE Bus Clock
$ 08 CRG PLL Control Register (PLLCTL) RIW | 1 WAIT(RTIWAI) GEMERATOR II >
$ 07 CRG RTI Control Register (RTICTL) RW | L STOP(PSTP.PRE). |
$ 08 CRG COP Control Register (COPCTL) RIW EXTAL Sy RTI enable I
$_09 CRGF dB Test Register (FORBYP)? RIW I 0SCCLK >| Rl
| orce and Bypass Tes . egister ( : ) | OSCILLATOR .y |
$_0A CRG Test Control Register (CTCTL) RW | WATT(COPWAT) |
$ 0B CRG COP Arm/Timer Reset (ARMCOP) RIW XTAL | STOP('IW,W‘E], |
NOTES: | Y COP enable |
1. CTFLG is intended for factory test purposes only. > COP
2. FORBYP is intended for factory test purposes only. | Clock I
3. CTCTL is intended for factory test purposes only. | Monitor [
| WAIT(SYSWAT). |
STOP
(SYNR+1) ' |
PLLCLK = 2xOSCCLKx~ | ¥ P> Osclt
(REFDV=1) | |
I STOP(PSTP) I
| Gating — I Oscillator
BusClock (E) = PLLCLK/2 e g g
| = Clack Gate | Pseudo Stop Mode
L e e e e e e e e e e e e e e e e o — — — — —— -
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* CHALMERS Programmering av inbyggda system

EXEMPEL: Bestam busfrekvens

Antag 8 MHz kristall.

PLLCLK far aldrig vara mindre an OSCCLK eftersom detta &ventyrar
stabilitetsvillkoren 1 oscillatorn.

PLLCLK/2 far aldrig vara storre &n nominella arbetsfrekvensen hos kretsen. For
forsta generationens HCS12 innebér detta att PLLCLK/2 < 25 MHz.

(SYNR +1)
(REFDV +1)

50MHz > 2x8MHz x

Satt:
SYNR =50och REFDV =1

(5+1)
(1+1)

2x8MHz x

=2x8x3MHz = 48MHz
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CHALMERS Programmering av inbyggda system

Basadress = $34

Clock Reset Generator (CRG)
Algoritm: Offset g g Mnemonic Namn
1. Skriv nya varden $34 %0 \;F\!l SYNR5 SYN4 SYN3 SYN2 SYNI  SYNO SYNR Sﬁn;gﬁ:t'ezrer
till SYNR, REFDV, $0 | R 0 0 REFDV Reference Divide
$35 1 W REFDV3 """ REFDV1 REFDVO XSS Register
$36 $0 R 0 0 CTELG *)Test Flags
. . 2 w Register
2. Vénta tills kretsen e - SN
»|Aser” (LOCK=1) $37 3 7| RTIF | PORF | LVRF |LOCKIF SCMIF CRGFLG gs Reg
$38 io | RTIE =10 L OCKIE [t SCMIE [——>—] CRGINT '”tegzgfs'fe”rab'e
3. Vaxla till PLL $39 $0 R PSTP |SYSWAI |ROAWAI [PLLWAI| CWAI |RTIWAI|COPWAI| CLKSEL Clock Select
(satt PPLSEL=1) > \g - Register
$3A $0 CME | PLLON [ AuTO | AOQ PRE [ PCE | SCME | PLLCTL PLL Control
6 W Register
$3B $0 R 0 RTR6 | RTR5 | RTR4 | RTR3 | RTR2 | RTR1 | RTRO [ RTICTL RTI Control
7 W Register
$3C | 30 L R 1 ycop | rsmok =2 0 O 1 cre | crt | cro | copcTL | COP Control
8 w Register
R 0 0 0 0 0 0 0 0 *)Force and
$3D $90 W FORBYP Bypass Test
Register
*
$3E | $0 R 0 0 0 0 0 0 0 0 CTCTL )Test _Control
A w Register
5 -
$3F | $0 R _o _o _0 _o _o _0 _0 _ ARMCOP COP Arm/Timer
B W Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | BitO Reset
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$34
$35
$36

$37
$38

$39
$3A
$3B
$3C

$3D

$3E
$3F

Y CHALMERS

Programmering av inbyggda system

Clock Reset Generator (CRG)

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
0 0 i
$0 R SYN5 [ SYN4 | SYN3 | SYN2 [ SYN1 | SYNO SYNR Synth_e Sizer
0 W Register
0 0 0 0 iVi
$0 R REFDV3 |REFDV2 |REFDV1|REFDVO| REFDV Referenc_e Divide
1 w Register
$0 R 0 0 0 0 0 0 0 0 *)Test Flags
2 W UL Register
$230 \Tl RTIF | PORF | LVRE [LockiE| Lock | scmie | souie 2 CRGFLG Flags Register
$O | R | ore |0 0 1 ockigp—2 0 somie —=— creINT | 'MerruptEnable
4 W Register
$0 R PLLSEL| PSTP |[SYSWAI|ROAWAI|[PLLWAI| CWAI |RTIWAI|COPWAI| CLKSEL CIock_SeIect
5 w Register
$0 R CME | PLLON | AUTO [ AOQ 0 PRE PCE | SCME | PLLCTL PLL C_ontrol
6 W Register
$0 R 0 RTR6 | RTR5 | RTR4 | RTR3 | RTR2 | RTR1 | RTRO | RTICTL RTI C_ontrol
7 W Register
$0 R WCOP | RSBCK 0 0 0 CR2 CR1 CRO COPCTL cop C?ontrol
8 w Register
$0 R 0 0 0 0 0 0 0 0 *)Force and
W FORBYP Bypass Test
9 .
Register
$0 R 0 0 0 0 0 0 0 0 *)Test Control
A W CTCTL Register
$0 R 0 0 0 0 0 0 0 0 COP Arm/Timer
B w Bit7 | Bit6 | Bit5s | Bit4 | Bit3 | Bit2 | Bitl | BitO ARMCOP Reset
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)} CHALMERS Programmering av inbyggda system

Beskriv modulens register som en struct

Ag;:lf;e-ests Use Access /*
$ 00 CRG Synthesizer Register (SYNR) RW CrgDEFS.h
$ 01 CRG Reference Divider Register (REFDV) RW */
$ 02 CRG Test Flags Register (CTFLG)' RIW typedef struct SCRG{
503 CRG Flags Register (CRGFLG) RW VO I ati I e uns i gned Char Syn r;
$_04 CRG Interrupt Enable Register (CRGINT) RW - -
$.05 CRG Clock Select Register (CLKSEL) RIW volatile unsigned char refdv;
506 CRG PLL Control Register (PLLCTL) RIW volatile unsigned char ctflg;
$ 07 CRG RTI Control Register (RTICTL) RW VO I ati I e uns i gned Char Crgf I g :
$ 08 CRG COP Control Register (COPCTL) RW CRG -
$ 09 CRG Force and Bypass Test Register (FORBYP)? RIW } ?
$_0A CRG Test Control Register (CTCTL)? RIW
$ 0B CRG COP Arm/Timer Reset (ARMCOP) RW

NOTES:

1. CTFLG is intended for factory test purposes only.
2. FORBYP is intended for factory test purposes only.
3. CTCTL is intended for factory test purposes only.

volatile: vardet av symbolen (synr) kan andras utanfor
programmets kontroll

unsigned: FOor att inga implicita typkonverteringar ska
sattas 1n av kompilatorn

char: darfor att registrens storlek ar 8 bitar
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* CHALMERS Programmering av inbyggda system

..programmering..

Implementera | assembler och 'C’
... Vi l6ser pa tavlan...
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* CHALMERS Programmering av inbyggda system

Raknarkrets ("timer”), principiell funktion

Pulser/

intervall | ——> Raknar _L

varde

0 >t
IRQ IRQ IRQ -~
Periodiska
avbrott
IRQ
Enable

00— IRQ

“Reload”
ck —] _Pre > Nedraknare
scaler”
=0
Anvands for att
dela ned
klockfrekvensen

Lasbart
register

Periferikretsar och 10

Kan anvandas for att
skapa en
“REALTIDSKLOCKA”



2y CHALMERS Programmering av inbyggda system

Realtidsklocka 1 HCS12

*Offset Use Access Tre olika register anvands for
$ 00 CRG Synthesizer Register (SYNR) R/W realtidSkIOCkan
$ 01 CRG Reference Divider Register (REFDV) RAW
$ 02 CRG Test Flags Register (CTFLG)' R/W
$ 03 CRG Flags Register (CRGFLG) R/W D E—
$ 04 CRG Interrupt Enable Register (CRGINT) RW e
$ 05 CRG Clock Select Register (CLKSEL) R/W
$_06 CRG PLL Control Register (FLLCTL) R/wW
$ 07 CRG RTI Control Register (RTICTL) RW e
$ 08 CRG COP Control Register (COPCTL) R/W
$_09 CRG Force and Bypass Test Register (FORBYP)? R/W
$_0A CRG Test Control Register (CTCTL)? R/W
$ 0B CRG COF Arm/Timer Reset (ARMCOFP) RW

NOTES:

1. CTFLG is intended for factory test purposes only.
2. FOREBYP is intended for factory test purposes only.
3. CTCTL is intended for factory test purposes only.
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) CHALMERS

Programmering av inbyggda system

Realtidsklocka | HCS12, initiering

Clock Reset Generator (CRG)

Algoritm, initiering

2. Aktivera avbrott fran
kretsen

1. Skriv tidbas for
avbrottsintervall till
RTICTL

Periferikretsar och 10

$34
$35
$36
$37
$38
$39
$3A
$3B
$3C

$3D

$3E
$3F

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
$0 R 0 0 Synthesizer
0 W SYN5 [ SYN4 | SYN3 | SYN2 | SYN1 | SYNO SYNR Register
$0 R 0 0 0 O |REFDV|REFDV|REFDV|REFDV REEDV Reference Divide
1 W 3 2 1 0 Register
$0 R 0 0 0 0 0 0 0 0 *)Test Flags
2 W GRS Register
$éo 5; RTIF | PORF | LVRF LOEK' Lock [scmie|semiFSSM ] crorLg | Flags Register
$0 R 0 0O |[LOCKI| O 0 0 Interrupt Enable
4 W E SCMIE CRGINT Register
$0 R Il iseL PSTP SYSWA| comuar |pLiwar | cwar |RTiwar |copwal CLKSEL Clock Select
5 W | Register
$OL Rt ome |pLron| auto | aog =2~ Pre | pce |scue | pLictL | PLL Control
6 W Register
$0 R 0 RTI Control
7 w RTICTL Register
$0 L R 1ycop |rsBek =2 0 O 1 cr2 | cr1 | cro | copcTL COP Control
8 w Register
$0 R 0 0 0 0 0 0 0 0 *)Force and
W FORBYP Bypass Test
9 .
Register
$0 R 0 0 0 0 0 0 0 0 *)Test Control
A w CTCTL Register
$0 R 0 0 0 0 0 0 0 0 ARMCOP COP Arm/Timer
B W Bit7 | Bit6 | Bith | Bit4 | Bit3 | Bit2 | Bitl | BitO Reset
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%) CHALMERS

"Prescaler” for raknarkretsen

Programmering av inbyggda system

OSCCLK

RTR

= RTlfreg

RTR RTR[6:4]
[3:0]
000 001 010 011 100 101 110 111

(OFF)
0000 OFF 210 211 212 213 214 215 216
0001 OFF 2x210 2x211 2x212 2x213 2x214 2x215 2x216
0010 OFF 3x210 3x211 3x212 3x213 3x214 3x215 3x216
0011 OFF 4x210 4x211 4x212 4x213 4x214 4x215 4x216
0100 OFF 5x210 5x211 5x212 5x213 5x214 5x215 5x216
0101 OFF 6x210 6x211 6x212 6x213 6x214 6x21° 6x216
0110 OFF 7x210 7x211 7x212 7x213 7214 7x215 7x216
0111 OFF 8x210 8x211 8x212 8x213 8x214 8x215 8x216
1000 OFF 9x210 9x211 9x212 9x213 9x214 9x215 9x216
1001 OFF 10x210 10x211 10x212 10x213 10x214 10x215 10x216
1010 OFF 11x210 11x211 11x212 11x213 11x214 11x215 11x216
1011 OFF 12x210 12x211 12x212 12x213 12x214 12x215 12x216
1100 OFF 13x210 13x211 13x212 13x213 13x214 13x215 13x216
1101 OFF 14x210 14x211 14x212 14x213 14x214 14x215 14x216
1110 OFF 15x210 15x211 15x212 15x213 15x214 15x215 15x216
1111 OFF 16x210 16x211 16x212 16x213 16x214 16x215 16x216

Periferikretsar och 10
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* CHALMERS Programmering av inbyggda system
Berakning av tidbas

6
OSCELK _ RTifreq= 220 = 1 RTR=xx2" =8x10"
RTR RTR 10

(Se aven exempel 1 ”Stencil 27)
Den bésta approximationen har vi for
RTR = 100 1001 = $49, som medfor: 10x23 = 81920
Eftersom detta varde &r nagot stérre an det exakta, kommer vi att fa en nagot
langre periodtid, némligen:

avbrottsfrekvens = 8x10°/ 81920 = 97.656 Hz
vilket ger periodtiden:

0.01024 s = 10,24 ms.

Klockan kommer alltsa att "ga for sakta" som en foljd av detta systematiska fel.

Periferikretsar och 10
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CHALMERS

Realtidsklocka 1 HCS12, vid avbrott

Clock Reset Generator (CRG)

Programmering av inbyggda system

Algoritm, kvittera Offset 7 6 5 4 3 2 1 0 | Mnemonic Namn
avbrott $34 %0 5; 0 O _!syns | syna|syns|synz [ syni|svno| synr Sﬁ”;g;st'ezrer
$0 R 0 0 0 O |REFDV|REFDV|REFDV|REFDV Reference Divide
$35 1 W 3 2 1 0 REFDV Register
*
$36 $0 R 0 0 0 0 0 0 0 0 CTELG )Test_ Flags
2 W Register
LRTIF=1 $37 %0 m PORF | LVRF LOEK' Lock [scmie|scmiF2M ] cropLe | Flags Register
$38 $0 R RTIE 0 0O |[LOCKI| O 0 SCMIE 0 CRGINT Interrupt Enable
4 W E Register
$39 $0 R Il iseL PSTP SYSWA| comwar [pLiwar | cwar |rRTiwar |[copwar CLKSEL Clock Select
5 W | Register
P $ﬁ D
Adoos “ N| AUTO | A0Q =2 PRE | PCE |scME | PLLCTL PLFL-E;E{‘;:O'
(hex) [Funktion RTI Control
FFFO |Real Time Interrupt 6 | RTRS5 | RTR4 | RTR3 | RTR2 | RTR1 | RTRO | RTICTL Register
FFEE |Enhanced Capture Timer channel | 0 0 0 COP Control
FFEC |Enhanced Capture Timer channel 1 K CRZ | CRL | CRO | COPCTL Register
FFEA |Enhanced Capture Timer channel 2 0 0 0 0 0 0 *)Force and
FORBYP Bypass Test
FFSE |Port P Interrupt Register
FF8C [PWM Emergency Shutdown 0 0 0 0 0 0 CTCTL *)Test Control
FF8A- |Reserverade Register
FFS0 _0 _0 _O _O _O _O ARMCOP COP Arm/Timer
B ] W JBlt/7]BrILo |BitS|Bit4 | Bit3|Bit2|Bitl |BitO Reset

Periferikretsar och 10




* CHALMERS Programmering av inbyggda system

..programmering..

Implementera | assembler och 'C’
... Vi l6ser pa tavlan...
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) CHALMERS

Programmering av inbyggda system

Realtidsklocka med hog u

pplosning

Bus clock ——= =
Modulus counter
Interrupt
Timer overflow
interrupt -

Timer channel 0

interrupt -
-
-
e E—
-
-
-

Timer channel 7

interrupt

PA overflow -

interrupt

PA input

i -

interrupt

PB overflow -

interrupt

Prescaler

16-bit Counter

16-bit Modulus Counter

Registers

16-bit
Pulse accumulator 4

Channel 0

Input capture

Output compare

L‘J

Channel 1

Input capture

Output compare

'LH

Channel 2

Input capture

Cutput compare

‘L‘J

Channel 3

Input capture

Output compare

L‘_Q

Channel 4

Input capture

Output compare

‘L‘J

Channel &

Input capture

L\_‘

Output compare

Channel &

Input capture

Cutput compare

‘L‘J

Channel 7

16-bit
Pulse accumulator B

Input capture

t\J

Output compare

- |OC0

- |01

- [ 2

- |3

- |0C4

-+—=|0C5

- [ OC6

- | O CT

Periferikretsar och 10

"Enhanced Capture
Timer” (ECT)

En maskincykels
noggrannhet

EXEMPEL;
Arbetstakt= 24 MHz

PERIOD = 24 000
Intervall = 1 ms

Noggrannhet = 1/24 000 000
sek. = 41,7 x 109 sec.
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) CHALMERS

Programmering av inbyggda system

Programexempel

T10S EQU $40

TCNT EQU $44

TIE EQU $4C

TFLG1 EQU $4E

TOC O EQU $50

PERIOD EQU 24000

Init: MOVB #1,TIOS ; ch O ar OC
MOVB #1,TIE ; tillat IRQ
LDD TCNT ; aktuell cykel
ADDD #PERIOD ; addera period
STD TOC_ O ; hasta avbrott
RTS
ORG $FFEE
FDB TOCirq

TOCiIrq

- MOVB
LDD
ADDD
STD
RTI

#1,TFLG1 ; kvittera
TCNT ; ny period
#PERIOD

TOC O

Periferikretsar och 10

Adress
(hex)

Funktion

FFFO
FFEE
FFEC

Real Time Interrupt
Enhanced Capture Timer channel 0
Enhanced Capture Timer channel 1

FFEA

Enhanced Capture Timer channel 2

FF8E

Port P Interrupt

FF8C

PWM Emergency Shutdown

FF8A-
FF80

Reserverade

16



’ CHALMERS Programmering av inbyggda system

Pulsbreddsmodulering (PWM)

_ dutycycle
period

U e e
L U, = %u U o U

cycle Period och "duty-
cycle” ar

UJ H H H U L ........ U, - %U programmerbart

Periferikretsar och 10
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(4%) CHALMERS

PWM-styrning

Programmering av inbyggda system

Control bus Data bus

period Register

A 4

| Power

dutycycle
Register
PWM
Continous
signal out

»-

Periferikretsar och 10

| Amplifier

Hogtalare,
glodlampa
element,
etc...

/
_

18



%) CHALMERS

Programmering av inbyggda system

PWM_8B&C

Bus Clock Clock select PWM Clock

T

Control

Paolarity

Enable [——M

PWM Channels

Channel 7
| Feriod and Duty| | Cuunter|

Y

Channel 6

| Feriod and Duty| | Cuunter|

Channel 5

v

| Feriod and Duty| | Cuunter|

Channel 4

L J

| Period and Duty| | Cuunter|

Channel 3

L

L

| Feriod and Duty| | Cuunter|

Channel 2

| Feriod and Duty| | Cuunter|

Alignment

Channel 1

A

| Feriod and Duty| | Cuunter|

Channel 0
| Feriod and Duty| | Cuunter|

L J

v

PWMT

PWME

PWME

PWM4

PWM3

PWM2

PWM1

PWMO

8 * 8 bitars
eller
4 * 16 bitars raknare

Periferikretsar och 10
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CHALMERS Programmering av inbyggda system

Programexempel o Anrtiering
b
g p PWME EQU $A0
Address Use Access PWPOL EQU $A1
$_00 PWM Enable Register (PWME) RW
5_01 PWM Polarity Register (PWMPOL) RW PWM P RC L K EQ U $A3
$_02 PWM Clock Select Register (PWMCLK) RW
503 PWM Prescale Clock Select Register (PWMPRCLK) RW PWM P E R 0 EQ U $ B4
5 04 PWM Center Align Enable Register (PWMCAE) R/W
$_05 PWM Control Register (PWMCTL) RW PWM DTYO EQ U $ B C
$ 06 PWM Test Register (PWMTST)' RIW
§_07 PWM Prescale Counter Register (PWMPRSC)? RAW
$_08 PWM Scale A Register (PWMSCLA) RW o - o -
5 09 PWM Scale B Register (PWMSCLB) RIW ” I ag n l Va Sta rtar pe r l Od
$ 0A PWIM Scale A Counter Register (PWMSCNTA)? RIW
5_0B PWM Scale B Counter Register (PWMSCNTB)* RW C L R PWM PO L
$_0C PWM Channel 0 Counter Register (PWMCNTO) RW
$_0D PWM Channel 1 Counter Register (PWMCNT1) RW
5_0E PWM Channel 2 Counter Register (PWMCNTZ) RW - -
$_0F PWM Channel 3 Counter Register (PWMCNT3) RIW = C : a 4 ms pe r I Odt I d
$_10 PWM Channel 4 Counter Register (PWMCNT4) R/W 7
$ 11 PWM Channel 5 Counter Register (PWMCNT5) RIW M OVB #$7 7 PWM P RC L K
5 12 PWM Channel 6 Counter Register (PWMCNTE) RW 7
$ 12 PWM Channel 7 Counter Register (PWMCNTT) RW
$ 14 PWM Channel 0 Period Register (PWMPERO) RW
$ 15 PWM Channel ‘1 Period Register (PWMPER1) RAW - k I O
$_16 PWM Channel 2 Period Register (PWMPER2) RW 7 pwm an a
$_17 PWM Channel 3 Period Register (PWMPER3) RW
$_18 PWM Channel 4 Period Register (PWMPER4) RW MOVB #$F F ] PWM P E RO
$ 19 PWM Channel 5 Period Register (PWMPERS) RW
$ 1A PWM Channel 6 Period Register (PWMPERG) RW
$ 1B PWM Channel 7 Period Register (PWMPERT) RMW . -
§_1C PWM Channel 0 Duty Register (PWMDTYO) RIW . bO rJ a med 80% d uty CyC I e..
$_1D PWM Channel 1 Duty Register (PWMDTY1) R
$_1E PWM Channel 2 Duty Register (PWMDTY2) RW M OVB #$DO PWM DTYO
$ 1F PWM Channel 3 Duty Register (PWMDTY3) RW ?
$ 20 PWM Channel 4 Duty Register (PWMDTY4) R
$ 21 PWM Channel 5 Duty Register (PWMDTY5) RMW -
$_22 PWM Channel 6 Duty Register (FWMDTY6) RIW - k k I O
$_23 PWM Channel 7 Duty Register (PWMDTY7) R 7 a t I Ve ra an a
$_24 PWM Shutdown Register (PWMSDN) RW O
$ 25 Reserved R M VB #1 2 PWM E
$ 26 Reserved R
$ 27 Reserved R

Periferikretsar och 10



CHALMERS

Programmering av inbyggda system

Analog-/Digital- omvandling

analog-digital-omvandling

| A A\ -
tid for att bli vid givna
matbar tidpunkter
: : sk sampling
kontinuerli : - _
fysikaliskg | givare || niva- | matning = | binar 7=
- ] - . . - . .
storhet (sensor) [~ |anpasshing kvantisering ,}\ kodning |>—
matvarde B
av analog kodord for
analogt signal matvardet
R varierande
Spanning StOTEt spanning spanning
S
T analog T
— —~____—~ signal - =

Periferikretsar och 10
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) CHALMERS Programmering av inbyggda system

ATD_10B8C
Bus Clock Clock | ATD clock /\_/
"| Prescaler

r I

_ Conversion
~ Complete Interrpt

[

Mode and Timing Control

l Results
VRH[ > ASuccessivle v 2:3‘1]
VRL & » Approximation S v (i
Register (SAR ATD S
VDDA &—» and DLC ) AE
VSSA B A:JE
AN7 | PAD7T @——¢1o ATD
ANG [ PADG H— = o .
::: i gigi g ~ Sample & Hold M u |t| plex
B i 1-4—[>—.
AN3 / PAD3 K—|—4+= . ‘“‘/i E\) o 8 kanaler.
AN2 | PAD2 B— —» _Iv_ Comparator
AN1 [ PAD1 H— -
AMO / PADO H— Lo
ﬂﬁﬂﬁg | ATD Input Enable F!egister|

b j | Port AD Data Register

Periferikretsar och 10




 CHALMERS

Programmering av inbyggda system

pel

‘ﬁ‘g#r::f Use Access

5_00 ATD Control Register O [ATEICT-D:-1

5 D1 ATD Control Register 1 (ATDCTL1)®

5_02 ATD Control Register 2 (ATDCTLZ) )

502 ATD Control Register 3 (ATDCTLE) )

5_04 ATD Control Register 4 (ATDCTLE) AW

505 ATD Control Register © (ATDCTLE) RN

5 08 ATD Status Register O (ATOSTATD) 20U

5 07 Unimplemented

5_08 ATD Tes: Register 0 n:.-ﬁ.TDTESTIZIJE' R

0% AT Test Register 1 (ATODTESTT) =N

3 DA Uniimplemented

3 0B ATD Status Register 1 (ATOSTAT 1) | R

s 0C Unimplemented

5 0D ATD Input Enable Register (ATDODHEM) | =N

5 DE Uniimplemented

3 0OF Port Data Register (FIORTAD) R
510, M ATD Result Register O (ATDDROH, ATDDROL) R
5 12, % 13 ATD Result Register 1 (ATDDR1H, ATODRIL) R
5_14.5_15 ATD Result Register 2 (ATDDR2H, ATODR2L) hU)
5_16, 3_17 ATD Result Register 3 (ATDDR3H, ATODRIL) )
§_ 15,5 18 ATD Result Regisier 4 (ATDDRSH, ATODR4L) )
5_1A.5_1B ATD Result Register 5 (ATDDREH, ATODRSEL) 2
5 I1C. 5 1D ATD Result Regisier § (ATDDREH, ATODRAL) RN
§_1E.5_1F ATD Result Register 7 (ATDDRTH, ATODRTL) R

Periferikretsar och 10

AD 1nitiering
Hogerjustera resultat, unipolart
kontinuerlig mode (scan), AD kanal 6

MOVB #$A6 ,ATDCTLS

; upplosning
MOVB #$E5,ATDCTLA

; en konverteringssekvens
MOVB #%$40,ATDCTL3

> normal mode
MOVB #$CO,ATDCTL2

; vVanta tills omvandling klar
WAD :

BRCLR ATDOSTATO,#$80,wAD
; Nar resultat fardigt, las

LDAB ATDODROL
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) CHALMERS

Programmering av inbyggda system

Seriekommunikation, SCI
Serial to _
Central <G| Darallel <— Recelve Data: RxD
Processing conversion
Unit
Parallel to
> <crial —> Transmit Data: TxD
conversion
Serial to
Central <G Darallel Transceiver Transceiver
Processing conversion Receive Receive
Unit Transmit Transmit
Parallel to DC
p—> oo rial S
conversion < >

Periferikretsar och 10

Serial
transmission
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Programmering av inbyggda system

Sandare
Data buss
—cs
Control Data Register
OE
Clock Serial data
| . | out
Shift Register <D

Mottagare
Data buss
OE
Control Data Register
E
T
_ Clock
Serial data ,
in Shift Register
RxD ]

Sandare och mottagares klockor gar i samma takt

Periferikretsar och 10
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* CHALMERS Programmering av inbyggda system

RS232 — overforing av tecknet 'z’

tecknet ”z” representeras av bitmonstret ”0111 1010” (ASCII-tecken).

+ 10 volt

0 volt

- 10 volt

idle| |0 1110((21]|1||1((1]||O dle

S,
- /
'

'Z’ — minst signifikanta bit forst

Periferikretsar och 10



£) CHALMERS

Initiering, "busy-walit’

Programmering av inbyggda system

Basadress = $C8

Serial Communication Interface (SCI)
A|goritm; Offset Mnemonic Namn
1. Initiera $00— SBR12 SBR11 SBR10  SBRO scigpH | _BaudRate
' W Register High
EAUDRATE COVMMMANM .. SR SBR5 SBR4  SBR3 SBR2 SBRL scippL | _BaudRate
w Register Low
] $02 \ITV SCISWAI SCICR1 [Control Register 1
2. Aktivera 5
Receiver $04 \T/ SCISR1 | Status Register 1
$05 \T/ SCISR2 | Status Register 2
R Data Register
$06 —; SCIDRH High
R R7 R6 R5 R4 R3 R2 R1 RO .
$07 W w7 6 TS 7 3 > 1 ) SCIDRL |Data Register Low
SCI10BD: EQU $C8 ; SC1 0 baudrate-register (16 bit).
SCIOCR2: EQU $CB ; SCI 0 styr-register 2.
; Bitdefinitioner, styrregister
TE: EQU $08 ; Transmitter enable.
RE: EQU $04 ; Receiver enable.

Periferikretsar och 10
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CHALMERS Programmering av inbyggda system

Skriv tecken via SCI

Serial Communication Interface (SCI)

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
$00|—=2 0 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBR8 | SCIBDH Baud Rate
T Regise High
_ $01 — SBR7 | SBR6 | SBRS | SBR4 | SBR3 | sBR2 | sBR1 | sBro | scigpL | BaudRate
Algoritm: W Register Low
TDRE = $02 \T/ LOOPS [SCISWAI| RSRC M WAKE | LT PE PT | SCICR1 |Control Register 1
(Transm_lt Data $03 \T/ TIE | TciE | RIE | ILIE | TE RE RWU SBK | SCICR2 |Control Register 2
Register R TDRE TC RDRF | IDLE OR NF FE PF .
Empty) $04 W SCISR1 | Status Register 1
PSS e B T O N T Py g 2 Py P
SCIDRL=tecken |s06 \T/ -_-_- 0 O [ 0 | SC IDRH DataHFizig]ister
R R | R6 | R5 | R4 | R3 | R2 | R1 | RO | -
$07 W T T6 TS5 T4 T3 T> T1 T0 SCIDRL |Data Register Low
SCIOSR1: EQU $CC ; SCI O status-register 1.
SCIODRL: EQU $CF ; SCI 0 data-register lag byte.
; Bitdefinitioner, statusregister
TDRE: EQU $80 ; Transmit data register empty status bit.

Periferikretsar och 10
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CHALMERS Programmering av inbyggda system

L &s tecken fran SCI

Serial Communication Interface (SCI)

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
$00|—=2 0 0 0 SBR12 | SBR11 | SBR10 | SBRO | SBR8 | SCIBDH Baud Rate
T Regise High
_ $01 — SBR7 | SBR6 | SBRS | SBR4 | SBR3 | sBR2 | sBR1 | sBro | scigpL | BaudRate
Algoritm: W Register Low
RDRF = $02 \T/ LOOPS |SCISWAI| RSRC M WAKE | ILT PE PT | SCICR1 |Control Register 1
(RECS'VE_ Datla: 0 $03 \T/ TIE | TCIE | RIE | ILIE | TE RE RWU SBK | SCICR2 |Control Register 2
egister Fu
$04 \ITV c OR NF SCISR1 | Status Register 1
1.Om RDRF =1 R o | o | o [ 0 [ 0 _
$05 BRK13 SCISR2 | Status Register 2
tecken=SCIDRL W
$06 \;’\‘/ m“““ 0 SCIDRH DataHFigig]ister
$07 \;F\!I RY RO RS Ra RS R2 SCIDRL |Data Register Low
SCIOSR1: EQU $CC ; SCI O status-register 1.
SCIODRL: EQU $CF ; SCI 0 data-register lag byte.
; Bitdefinitioner, statusregister
RDRF: EQU $20 , Receilve data register full status bit.

Periferikretsar och 10
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* CHALMERS Programmering av inbyggda system

Bestamma Baudrate-varde

exempel: 9600 baud
PLLCLK=48 MHz -> E-klocka = 24 MHz

@ PLLCLK /2 PLLCLK /2
16 x baudrate 16 x BR

9600 | 4,10° 1\56 N 24x10° Y 24x10° o
16x9600 16x156 - 16x157

Eclock: EQU 24000000 ; 24 MHz

; BaudRate register varden, baseras pa PLL-klocka

Baud9600: EQU (Eclock/(16*9600))

Periferikretsar och 10
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* CHALMERS Programmering av inbyggda system

..programmering..

Implementera | assembler och 'C’
... Vi l6ser pa tavlan...

Periferikretsar och 10
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