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Parameteroverforing via register

Antag att vi alltid anvander register D, X,Y (i denna ordning) for parametrar som

skickas till en subrutin. D& kan funktionsanropet (subrutinanropet)
dummyfunc(la, b, Ic);

oversattas till:

LDD la
LDX Ib
LDY Ic

BSR dummyfunc
Da vi kodar subrutinen dummyfunc vet vi (pa grund av véra regler) att den forsta
parametern skickas i D, den andra i X och den tredje 1 Y (osv).

Metoden ar enkel och ger bra prestanda.
Begrinsat antal parametrar kan Gverforas.

Periferikretsar, In- /Ut- matning
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Returvarden via register

Register viljs, beroende pa returvérdets typ (storlek), HCS12-exempel

Storlek Benadmning C-typ Register
8 bitar byte char B

16 bitar word short int D

32 bitar long long iInt Y/D

En regel (konvention) bestims och f6ljs dérefter vid kodning av samtliga subrutiner

Periferikretsar, In- /Ut- matning
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"Lokala variabler” — stacken for temporar lagring

Adress Innehall | SP SP
fore | efter
; dummyfunc(la,lb,l1c); 3000 <
) 2FFF | D.Isb
qummyfunc- . ) ) 2FFE | D.msb
 paranetiar fims § register.
STD  2,-SP eEre X-msb <
STX 2,-SP
-——— har anvands registren for andra syften
; aterstall ursprungliga parametrar fran stacken
LDD 2,SP
LDX 0,SP
LEAS 4,SP ; aterstall stackpekare
RTS
Periferikretsar, In- /Ut- matning
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Parameteroverforing via stacken
Innehall Kommentar Adressering
Antag att listan av parametrar som skickas via  SPi
. . o . . subrutinen
till en subrutin behandlas fran hoger till Ic.1sb | Parameter I
vanster. Da kan Ic.msb 6.,SP
dummyfunc(la, b, Ic); Ib.1Isb Parameter 1b
Oversittas till: 1b.msb 4,SP
LDD Ic la.Isb Parameter 1a
la.msb 2,SP
PSHQ PC.Isb Aterhoppsadress,
; (alternativt STD 2,-SP) PC.msb | placeras hir vid BSR 0,SP
LDD Ib
PSHD dummyfunc:
LDD la LDD 2,SP
PSHD ; parameter la till register D
BSR dummyfunc - -
LEAS 6,SP ) LDD 4,SP

; parameter Ib till register D

LDD 6,SP
;parameter Ic till register D

Periferikretsar, In- /Ut- matning
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Parameteréverforing "In Line”

“In line” parameterdverforing, virdet 10 ska
overforas till en subrutin:

Periferikretsar, In

BSR dummyfunc

FCB 10
dummyfunc:
LDAB [0,SP] ; parameter->B
LDX 0,SP ; aterhoppsadress->X
INX ; modifiera ..
STX 0,SP ; -- tillbaks till stack
RTS

- /Ut- matning
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Pos

marn:

itionsoberoende kod
ORG $1000 Genererad kod:
A7 06 10 00
NOP Den absoluta adressen till symbolen main ar kodad i
JMP main instruktionen.
ORG $1000 Genererad kod:
A7 20 FD
NOP Adressen till main anges som en offset till
BRA main programraknaren (FD=-3, PC-relativ)

POSITIONSOBEROENDE ("PIC”, Position Independent Code)

Periferikretsar, In- /Ut- matning
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Relokering

Antag att vi vill "flytta” maskinkod fran en startadress till en

annan (Relokera kod).

PIC: Bara kopiera frén killadress till destination.

EJ PIC: Absoluta adresser méste ’rdknas om”
(kraver relokeringsinformation, dvs VILKA adresser innehéaller
referenser till absoluta adresser, etc.)

Periferikretsar, In- /Ut- matning 9
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CRG, Clock Reset Generator
o
HCS12 har programmerbar arbetstakt . Kontrolleras frdin CRG-modul.
r—-—— - - ————— = — ——— ———— = — = bl
Agdress Use Access : PLLSEL or SCM :
$_00 CRG Synthesizer Register (SYNR) R/W | ¢ WAIT(CWALSYSWAI. |
$ 01 CRG Reference Divider Register (REFDV) R/W | PHASE PLLGLK - 1—| — STOP |
5 02 CRG Test Flags Register (CTFLG)' RAW | Lo Z = Core ik
503 CRG Flags Register (CRGFLG) RIW | L WAITSYSWAD, 7 |
5 04 CRG Interrupt Enable Register (CRGINT) W | 1 STOP | |
$_05 CRG Clock Select Register (CLKSEL) RW | | e CLOCK PHASE Bus Clock
$ 06 CRG PLL Control Register (PLLCTL) RIW | T WAIT(RTIWAI) GENERATOR | >
$_07 CRG RTI Control Register (RTICTL) RIW | i STOP(PSTP.PRE). |
$ 08 CRG COP Control Register (COPCTL) RIW EXTAL L RTI enable
$_09 CRG Force and Bypass Test Register (FORBYP)? RW | | oscummon 0SCCLK o ] RTI :
$ 0A CRG Test Control Register (CTCTL)? RIW Tk WAIT(COPWAI), |
$_0B CRG COP Arm/Timer Reset (ARMCOP) RW XTAL | S’Ioprsjp!ﬁj_ |
NOTES: | " COP enable |
1. CTFLG is intended for factory test purposes only. - CoP
2. FORBYP is intended for factory test purposes only. | Clock |
3. CTCTL is intended for factory test purposes only. | Monitor |
| WAIT(SYSWAI), |
STOP
(SYNR+1) ! L,
PLLCLK = 2xOSCCLKX ——r—— [ > Ol
(REFDV=1) | |
: STOP(PSTP, :
Gafing Oscillat
BusClock (E) = PLLCLK/2 G v poc
us oC ( ) - z = Clock Gate (running during
| 7 | Pseudo Stop Mode
L e e e e e e e a4
Periferikretsar, In- /Ut- matning 10
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EXEMPEL: Bestam busfrekvens

Antag 8 MHz kristall.

PLLCLK far aldrig vara mindre &n OSCCLK eftersom detta dventyrar
stabilitetsvillkoren 1 oscillatorn.

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

(SYNR +1)
(REFDV +1)

50MHz > 2x8MHz x

Satt:
SYNR =5 och REFDV =1

2><8MHZ><((5L1)):2><8><3MHZ = 48MHz

1+1

Periferikretsar, In- /Ut- matning 11
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Basadress = $34
Clock Reset Generator (CRG)
Al goritm : Offset 8 g 5 4 3 2 1 0 Mnemonic Namn
. . R Synthesizer Register
1. Skriv nya véirden $34 | s00 —y; 4 M synR [ &
till SYNR, REFDV. $35 $01 \'/T/ 0 0 0 0 REFDV REFDV REFDV R .n REFDV Refe;{e:;estlzrwlde
R *
$36 | s02 [y s s £ s 0 0 0 0 CTFLG )Eisgféigs
2. Vinta tills kretsen R SCM -
. Flags Register
“laser” . $37 | $03 —— RTIF | PORF | LVRF [LOCKI SCMIE [SCMIF CRGFLG
aser” (LOCK=1
( ) R 0 0 0 0 0 Interrupt Enable
$38 | $04 —— RTIE OCKIE SCMIE CRGINT Repister
3. Vaxla till PLL $39 | s05 PSTP [SYSWAI|ROAWAL |PLLWAI | cwATl |RTIWAI|cOPWAI| CLKSEL Clock Select
. _ W Register
(satt PPLSEL=1) = 5 L Comral
$3A | $06 [—;—] CME [PLLON| AUTO | AOQ PRE | PCE | SCME | PLLCTL Register
$3B | $07 \'; O I rTR6 | RTRS | RTR4 | RTR3 | RTR2 | RTRL | RTRO | RTICTL R]l;l Control
egister
R 0 0 0 COP Control
$3C | 08 |—;—{ WcoP |RsBCK CR2 | CcR1 | CRO | copcTL Register
R 0 0 0 0 0 0 0 0 *)Force and Bypass
$3D |s09 | W FORBYP Test Register
R 0 0 0 0 0 0 0 0 *)Test Control
$3E | s0A [ CcTCTL Register
R 0 0 0 0 0 0 0 0 COP Arm/Timer
$3F | 808 T gic7 [Bies [Bies [ Bica | Bies | i | Bie [ Bico] ~RMCOP Reset
Periferikretsar, In- /Ut- matning 12
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..programmering..

* Generisk kod for programmerad arbetstakt...
MOVB #REFDVVal ,REFDV
MOVB #SYNRVal ,SYNR
wait:
BRCLR CRGFLG,#LOCK,wait ; vanta tills PLL last...
BSET CLKSEL ,#PLLSEL ; vaxla systemklocka till PLL.

* Adressdefinitioner for register
REFDV  EQU $35

SYNR  EQU $34

CRGFLG EQU $37

CLKSEL EQU $39

* Bitdefinitioner

PLLSEL EQU $80

LOCK EQU 8

* Registervarden

REFDVVal : EQU 1
SYNRVal : EQU 5
Periferikretsar, In- /Ut- matning 13
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Raknarkrets ("timer”), principiell funktion

Pulser/
intervall

Réaknar
varde

0 IRQ IRQ IRQ t
“Pre- . Periodiska
Clk — scalerr [P Nedraknare avbrott
=0
Anvands for att IRQ
Enable
dela ned o R
klockfrekvensen Q
Kan anvindas for att

. skapa en

aspar

register “REALTIDSKLOCKA”

Periferikretsar, In- /Ut- matning 14
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Realtidsklocka i HCS12

*Cifset. Use Access Tre olika register anvéands for
$_00 CRG Synthesizer Register (SYNR) RW H
$_01 CR.G Reference Divider Register (REFDV) RW reaItIdSKIOCkan
$_02 CRG Test Flags Register (CTFLG)' R/W
$_03 CRG Flags Register (CRGFLG) RW jf€&———
$ 04 CRG Interrupt Enable Register (CRGINT) R/W e
$_05 CRG Clock Select Register (CLKSEL) RW
$_06 CRG PLL Control Register (FLLCTL) RW
$_ 07 CRG RTI Control Register (RTICTL) RW <
$_08 CRG COP Control Register (COPCTL) RW
$ 09 CRG Force and Bypass Test Register (FORBYP)? RIW
$_0A CRG Test Control Register (CTCTL)? R/W
$_0B CRG COP Arm/Timer Reset (ARMCOP) RW
NOTES:

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

Periferikretsar, In- /Ut- matning 15
CALM ERS Maskinorienterad Programmering — 2010/2011
Chalmers University of Technology
Realtidsklocka i HCS12, initiering
Clock Reset Generator (CRG)
A]goritm’ initiering Offset 7 6 5 4 3 2 1 0 Mnemonic Namn A
$34 | s00 \'; 0 O 1 svns | syna | syns | svnz | syni | syno | sywr | SynthesizerRegister
R 0 0 0 0 |REFDV|REFDV|REFDV |REFDV Reference Divide
$35 |01 — 3 2 1 0 REFDV Register
R 0 0 0 0 0 0 0 0 *)Test Flags
$36 | $02 W CTFLG Register
$37 | $03 [—— RTIF | PORF | LVRF |LOCKIF LOCK |SCMIE|SCMIF S cRoFLG |  Flags Regiser
2. Aktivera avbrott fran
$38 [s0a [ WNITM O L O | ockig—2 L % Isomie|—2—{ creiny | [MteruptEnable
kretsen W Register
$39 | s05 \F& PLLSEL| PSTP [SYSWAI|ROAWAI |PLLWAI| CWAI |RTIWAI|COPWAI| CLKSEL Clﬁi‘;ﬁif"t
o ) $3A | s06 \'; cmE |PLLON| AUTO | A0Q —2— PRE | PCE | SscME | PLLCTL PLRLe gi‘s’?et:d
1. Skriv .‘[IdbaS for. §3p [sor £ | O [Pl frion RTI Control
avbrottsintervall till W ° Register
RTICTL $3C | s08 \'E weop |rseek —2——9 1 % f cro | cr1 | cro | copcTL Cﬁ;:t‘;“’l
R 0 0 0 0 0 0 0 0 *)Force and Bypass
$3D |s09 | W FORBYP Test Register
R 0 0 0 0 0 0 0 0 *)Test Control
$3E | s0A W cutil Register
R 0 0 0 0 0 0 0 0 COP Army/Timer
$3F | 308 i [oive [Bies [Bied [ Biea [Biea [ ie [Bito]| ARVCOP Reset
Periferikretsar, In- /Ut- matning 16
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"Prescaler” for raknarkretsen  OSCCLK

= RTlfreq

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 2x21 2x212 2x21 2x21 2x215 2x21
0010 OFF 3x210 3x21t 3x212 3x28 3x214 3x215 3x21
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 6x215 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 10x21t 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 13x21t 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, In- /Ut- matning 17
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Berakning av tidbas
OSCCLK 8x10° 1
=RTlfreq= =107 = RTR=xx2" =8x10"
(Se dven exempel 1 Stencil 2”)
Den bésta approximationen har vi for
RTR = 100 1001 = $49, som medfor: 10x213 = 81920
Eftersom detta virde dr nagot storre dn det exakta, kommer vi att fa en nagot
langre periodtid, ndmligen:
avbrottsfrekvens = 8x10°/ 81920 = 97.656 Hz
vilket ger periodtiden:
0.01024 s = 10,24 ms.
Klockan kommer alltsé att "gé for sakta" som en foljd av detta systematiska fel.
Periferikretsar, In- /Ut- matning 18
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.. Program for initiering..

; Adressdefinitioner
CRGINT EQU $38
RTICTL EQU $3B

timer_init:

; Initiera RTC avbrottsfrekvens

; Skriv tidbas for avbrottsintervall till RTICTL
MOVB #$49,RTICTL

; Aktivera avbrott fran CRG-modul
MOVB #$80,CRGINT
RTS

Anmaérkning: Det ar oldmpligt att anvdnda detta viarde da programmet testas 1
simulator, anvind da 1 stillet det kortast tankbara avbrottsintervallet enligt;

; Skriv tidbas for avbrottsintervall till RTICTL
MOVB #$10,RTICTL ; FOor simulator

Periferikretsar, In- /Ut- matning 19
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Realtidsklocka | HCS12, vid avbrott
Clock Reset Generator (CRG)
A]goritm’ kvittera Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
R 0 0 i i
avbrott $34 | s00 —y; SYNS | SYNa | SYN3 | Syn2 [ SyNL | syno | synr | SynthesizerRegister
$35 | so1 \I/?\I 0 0 0 0 RE:DV REZDV REEDV REgDV REFDY Refe::;:tIZ:V1de

R 0 0 0 0 0 0 0 0 *)Test Flags
$36 | $02 W CTFLG Register

1. RTIF =1 $37 | s03 m PORF | LVRF |LOCKIF LOCK |SCMIE |[scMIF |2 crorLg |  Flags Register

R 0 0 4 0 0 0 Interrupt Enable
$38 | $04 —— RTIE OCKIE SCMIE CRGINT Repister
$39 | s05 \F& PLLSEL| PSTP [SYSWAI|ROAWAT |PLLWAI| cwAl |RTIWAI|COPWAI| CLKSEL Cll‘;cel;iif;f“

R 0 PLL Control
$3A | $06 —— CME |PLLON| AUTO | AOQ PRE | PCE | SCME | PLLCTL Register
$3B | $07 ——1—"—1 RTR6 | RTRS | RTR4 | RTR3 | RTR2 | RTRL | RTRO | RTICTL Rll;legi‘;fg"l

R 0 0 0 COP Control
$3C | $08 [—;—1 Wcop [RSBCK CrR2 | cr1 | crO | copCTL Rogistor

R 0 0 0 0 0 0 0 0 *)Force and Bypass
$3D |s09 | W FORBYP Test Register

R 0 0 0 0 0 0 0 0 *)Test Control
$3E | s0A [ CcTCTL Register

R 0 0 0 0 0 0 0 0 COP Army/Timer
$3F | 808 T gic7 [Bies [Bies [ Bica | Bies | i | Bie [ Bico] ~RMCOP Reset

Periferikretsar, In- /Ut- matning 20
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Realtidsklocka i HCS12, avbrottshantering

; Adressdefinition
CRGFLG EQU $37

Adress

timer_interrupt: (hex) | Funktion
; Kvittera avbrott fran RTC A e =R A
FFEE | Enhanced Capture Timer channel
BSET CRGFLG y #$80 FFEC [Enhanced Capture Timer channel 1
RT I FFEA | Enhanced Capture Timer channel 2

FI.Z.'S.E ;(.)rtPlnterrupt

- 2 FF8C | PWM Emergency Shutdown
; Avbrottsvektor pa plats.. 5 Rosororaie

ORG $FFFO FF80

FDB timer_interrupt

Periferikretsar, In- /Ut- matning 21
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[ pucapire < - Enhanced Capture
: [ Output compare | .
16-bit Count
Timer” (ECT)
[ oputemptre =y | o .
Modulus counter « | |16-bit Modulus Counter En maskincykels
Channel 2
Timer overflow Olnputcapture ! 10c2 noggrannhet
interrupt utput compare |-p-|
Timer channel 0 Channel 2
mempt =] .
- locs
- Registers Channel 4 EXEMPEL
-~ [ Inputcapture | —
~—0cs  Arbetstakt= 24 MHz
Channel 5 -
' + voos PERIOD =24 000
Timer channel 7 _
interrupt - Channel 6 Interva” =1 ms
PAoverlow | 16-bit
interrupt Pulse accumulator A oee Noggrannhet =1/24 000 000
PA input _
iggerrupl't_fI N 16-bit Chan?:jtcature ‘_'_ 0c7 Sek ~ 41,7 X 10 9 SeC
emupt | | Pulse accumulator 8 R
Periferikretsar, In- /Ut- matning 22
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Programexempel

TI10S 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 ; nasta avbrott
RTS
ORG $FFEE
FDB TOCirq

TOCirg : MOVB #1,TFLG1 ; kvittera
LDD TCNT ; ny period
ADDD #PERIOD
STD TOC_O
RTI
Adress

(hex)

Funktion

FFFO

FFEC

Real Time Interrupt

FFEE 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

Periferikretsar, In- /Ut- matning 23
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Pulsbreddsmodulering (PWM)
A
U dutycycle
Uy, = U Uou = - U
w2 period
< > P
period duty- -
. cycle Period och "duty-
¥ cycle” ar
U - 3u programmerbart
out 4
v ; 1
Uout = —-U
4
Periferikretsar, In- /Ut- matning 24
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PWM-styrning

Control bus Data bus

period Register

A 4

dutycycle
Register

PWM

| Power

Hogtalare,
glodlampa
element,

etc... '»

Continous
signal out

| Amplifier

Periferikretsar, In- /Ut- matning 25
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8 * 8 bhitars
PWM Channels e”er
PWM_BBBC Channel 7 . . .
> e 4 * 16 bitars raknare
Channel 6 » WG
Bus Clock | Clock et PWM Clock , Period and Duty Counter
Channel 5 > PWNS
T Period and Duty Counter "
Control N ‘ i e iR i
Channel 4 R o i = = + i o 4 ]
Period and Duty| | Counter e i x 5 f E § i = 1
= prdasfs 7 = i > . - : 7
S : : IS [ R P
Channel 3 X \ i Hd 5 = s ! E A
> EWM3 : ity 2 : R (e o
Pericd and Duty| | Counter "P.—J";-"";t'y'j;"u"!"";"";'” = ]
al Sl amn G
Channel 2 > PWM2 : : : - ]
Period and Duty| | Counter 5 b 2 ¥ H H H i
Channel 1 N 1#H s i
[pered and out] [coue] o Bl e e
Channel 0 PWMD L . i E i 3
g s v\ e T B
Periferikretsar, In- /Ut- matning 26
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Programexempel i Initiering
PWME EQU $A0

— - — PWPOL EQU $A1
500 PO Erabie Regester (FIHE] X

$_ 01 YW Posarity Register (FWMPOL) R | PWMPRCLK EQU $A3
502 WM Clock Selec Regater (FRIICLI] ]

.03 | PV Prista CIotk SOt Regisie (PRIPRECLE] ] PWMPERO EQ U $B4
5 4 P Cerler Align Enabie Regrsier (PWMCAE) R

505 AN Conlrol Register (PWMCTLY ] | PWMDTYO EQU $BC
506 M Test Register (PWMTST)! AW |

507 PWWM Prescale Counler Register (PAWMPRSC) RW |

508 FWM Scale A Regisler (PAMSCLA) ] ° - e _

509 FViM Scale B Register (PWISCLB) AW ; |ag niva startar peri od
504 PN Scale A Counter Register (FWMSCNTAP W

506 FIWM Scake B Counler Register (FWMSCNTE RV CLR PWMPOL

5.0C PN Channel § Counter Regsker (PAMCHTT) R

500 VM Ghannel 1 Counter Regsker (PAMCHT 1] R |

5_0E PN Channel 2 Counter Regier (PYMICHTZ) W | _ _

3or FU0A Chammel 3 Counter Fieg ater (FWHICHTS) " - Cc-a 4 ms pe ri Odt i d

50 I Chiannel & Counter Regsier (PWMCHTA] RV ? -

ER PRI Ghannel & Gounter Fieg sier (PRRIGHTS] L] $

5 12 PWI Ghannel & Counter Reg ster (PYYMGN TS RW MOVB # 77 ’ PWMPRCLK
[RE FM Charnel 7 Counter Fiagester (FARCHTT] W

$_14 T PWM Channel 0 Period Regeter (FWMPERD) W

.15 | PV Channel 1 Period Regester (PWMPERT) "W -

§_16__| PV Channel 2 Period Regester (PAIPERZ) W > pwm kanal O

517 FWM Channel 3 Penod Regrster (FWMPERS) W

518 | FVM Channel 4 Period Fegester (FWMPERA] AW MOVB #$FF » PWMPERO
515 | FVM Channel 5 Period Fegester (FWMPERS] AW

S_1A | FVM Channel 6 Period Fegester (FWMPERG] AW

518 | FVM Channel 7 Period Fegester (FWMPERT] AW L=

$1C | PN Gl 6 Dy Fgesr (FURBIVG] o ; borja med 80% duty cycle..
310 T Channel 1 Duty Regeter (PYIDTY ) W

it PV Channel 2 Duty Regster (PAIDTYZ) W MOVB #$DO , PWMDTYO
G PV Channel 3 Duty Regster (PAIDTY3) W

520 T Channel 4 Duty Regeier (PYAIDTYA) W

$31 | PN Channel 5 Dury Regeter (PWIIDTYS) W _

(] P Chiannel 6 Duty Fingester (FYMDTYE) AW -

523 | FWhi Channel T Duly Fiogester (PWMDTYT) AW ’ aktivera kanal 0

4| P Shusdown Register (FARSON) AW

525 | Rersrvid [ MOVB #1 ’ PWM E

526 Fasorvd R

57 Fasorved "

Periferikretsar, In- /Ut- matning
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Analog-/Digital- omvandling

analog-digital-omvandling

/\/ ADC

tid for att bli
matbar

vid givna
tidpunkter

kontinuerlig . - e sk sampling binar >
fysikalisk | 9vare (. hiva- métning = . (ljngr :
storhet (sensor) [ “lanpassning kvantisering T odning >—
matvarde .
av analog kodord fér
analogt signal matvardet
L varierande
spanning storhet  spanning spanning

sk

analog .
- —~—_ _— signal -
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ATD_10B8C

ATD clock

Bus Clock Clock

Prescaler

b

_ Conversion

“Complete Interript Mode and Timing Control l——
l’ Results
VRH X > ASuccelssivle v 7100
VRL »|Approximation < aTo3
Register (SAR ATD3
VDDA X—» ET vl ATD
VSSA B ATD
AN7 | PADT X » ATD
ANG6 | PADG X a .
ANS/PADS B ° Sample & Hold MUItIpIeX
AN4 | PAD4 ¥ ] iy %
AN3/PAD3I X " ‘_l_‘__{ 1 - 8 kan aler.
AN2/PAD2 X o : Comparator
AN1/PAD1HE »
ANO / PADO = *
hﬁ:ljjl)?:g | ATD Input Enable Register|

Port AD Data Register
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Programexempel ; AD initiering
; Hogerjustera resultat, unipoléart
; kontinuerlig mode (scan), AD kanal 6
Aggr;;s Use Access
500 ATD Cantrol Register 0 (ATDCTLD)' R MOVB #$A6 ,ATDCTLS
$_01 ATD Control Register 1 {ATDCTL1} R
302 ATD Conirol Register 2 [ATOCTLZ) AW . _
5_02 ATD Control Register 3 (ATOCTL2) RAW > upp 16sni ng
3 04 ATD Conirol Register 4 [ATOGTLA) AW MOVB #$E5 , ATDCTL4
305 ETD Conirol Register 5 [ATOCTLE) R ’
3 06 ATD Status Regisier 0 (ATDSTATO) RAW
5.0 LmpiEnesd | ; en konverteringssekvens
5 02 ATD Test Register 0 (ATDTESTO) R
300 ATD Tes: Register 1 (ATDTEST1) | R MOVB #$40,ATDCTL3
$_0A Unimplementsd
3 0B ATD Status Regiswer 1 (ATDSTAT) R -
5 0C Unimplementad | ? normal mOde
500 ETD Input Enable Regiser (ATDOIEN) [ AW MOVB #$CO,ATDCTL2
5_0E Unimplemented
3_0F Port Data Register (PORTAD) R B . _
5_10,3_11 ATD Result Register O (ATDDROH, ATOOROL) RW ; vVanta tills omvandli ng klar
§_12,5_13 | ATD Result Register 1 (ATDDR1H, ATDDRIL) RAW WAD:
5 14,5 15 | ATD Resull Regisier 2 (ATDDR2H, ATOORZL) RW "
S_18,5_17 | ATD Result Regisier 3 (ATDDR3H, ATODRAL) RIW BRCLR ATDOSTATO ,#$80 ,wAD
S_18,5_10 |  ATD Result Regisier 4 (ATDDR&H, ATDDR4L) RAW : Nar resultat fardi gt, las
5_1A,3_1B | ATD Result Register 5 (ATDDREH, ATDDRSL) AW
3 1C.5_1D | ATD Resul Regisier © (ATDDREH, ATODRGL) R LDAB ATDODROL
§_1E.5_1F |  ATD Result Regisier 7 (ATDDRTH, ATDDRTL) R
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Seriekommunikation, SCI

Central
Processing
Unit

Serial to _
Central <G parallel Receive Data: RxD
Processing conversion
Unit
Parallel to
pr— <crial —> Transmit Data: TxD
conversion
Serial to
<G Darallel Transceiver Transceiver
conversion Receive Receive
Transmit Transmit
Parallel to :>C
pr—>1 e rial >
conversion — >
Serial

transmission
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Sandare Mottagare
Data buss
Data buss
—|ICS —OE
Control Data Register Control Data Register
—OE —LE
T
l _ Clock
Clock Serial data Serial data | . _
I . - out in A Shift Register
Shift Register ) RxD
Sandare och mottagares klockor gar i samma takt
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RS232 — dverféring av tecknet 'z’

tecknet ”z” representeras av bitmoénstret 0111 1010” (ASCIlI-tecken).

+ 10 volt
0 volt >
- 10 volt
idle||0]]0/|1/|0||2||2||2||2||0||0]|1] |idle
- /
Y
'z’ — minst signifikanta bit forst
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|n|t|er|ng, bUSY'Walt Basadress = $C8

Serial Communication Interface (SCI)
Algoritm: Offset Mnemonic Namn
1. Initiera $00 \2 SBR12 SBR11 SBR10 SBR9  SBRS [ LN I
Register High
BAUDRATE $01 \E SBR4 SBR3  SBR2 SBR1  SBRO [N Baud Rate
Register Low
K $02 \,; SCISWAI SCICR1 |Control Register 1
2. Aktivera
. $03 R SCICR2 |Control Register 2
Transmitter W
Receiver $04 \;‘/ SCISR1 | Status Register 1
$05 :; SCISR2 | Status Register 2
R Data Register
$06—; SCIDRH High
R .
$07 W 77 T6 TS T ] ™ 1 To SCIDRL |Data Register Low|
SCI10BD: EQU $C8 ; SCI 0 baudrate-register (16 bit).
SCIOCR2: EQU $CB ; SCI O styr-register 2.
; Bitdefinitioner, styrregister
TE: EQU $08 : Transmitter enable.
RE: EQU $04 ; Receiver enable.
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Skriv tecken via SCI

Serial Communication Interface (SCI)

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
R 0 0 0
$00 SBR12 | SBR11 | SBR10 | SBRO | SBR8 | scispH | BaudRate
I s s | Register High
$01|—~— sBr7 | sBre | sBRs | sBra | sers | sBrR2 | sBR1 | sBro | scigpL | Baud Rate
Algoritm: W Register Low
TDRE = $02 \2 LOOPS [sciswAl| RSRC M WAKE | ILT PE PT | SCICRL |Control Register 1
i R
(Transm'lt Data $03—y TiE | tcie | rie | e | TE RE RWU | SBK | SCICR2 |Control Register 2
Register S TORE RS OR NF )
EmPtY) $04 W SCISR1 | Status Register 1
R | o [ o | o | o0 | | RAF |
1. Om TDRE=1 $05—; BRK13 | TXDIR SCISR2 | Status Register 2
SCIDRL=tecken |s06 \?/ “-_-_ 0 0| 0 [ o DataHReﬁister
ig
R R5 R4 R3 R2 RL
g ??????-ﬁ- SCIDRL |Data Register Low,

SCIOSR1: EQU $CC ; SCI 0 status-register 1.

SCIODRL: EQU $CF ; SC1 0 data-register lag byte.

; Bitdefinitioner, statusregister

TDRE: EQU $80 ; Transmit data register empty status bit.
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Las tecken fran SCI

Serial Communication Interface (SCI)

$05

(0 1 0 [ 0 [ 0 I ol o S P
[ i o . B o

High

tecken=SCIDRL

$06

R5 R4 R3 R2 R1
$07

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
R 0 0 0
$00 SBR12 | SBR11 | SBR10 | SBRO | SBR8 | scispH | BaudRate
LA s | Register High
$01|—1 SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO | SCIBDL Baud Rate
Algoritm: w Register Low
RDRF = $02 \Z LOOPS [SCISWAI| RSRC M WAKE ILT PE PT SCICR1L |Control Register 1
i R
(Recelve. Data $03\— TIE | TCIE | RIE | ILIE | TE RE RWU | SBK | SCICR2 |Control Register 2
Register Full) 5 R NE :
$04 m SCISR1 | Status Register 1
1. Om RDRF =1 R
W
R
W
R
W

SCIDRL |Data Register Low|

SCIOSR1: EQU $CC ; SClI 0 status-register 1.

SCIODRL: EQU $CF ; SC1 0 data-register lag byte.

; Bitdefinitioner, statusregister

RDRF: equ $20 ; Receive data register full status bit.
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Bestamma Baudrate-varde

PLLCLK PLLCLK
@ baudrate
16 x baudrate 6 x BR
9600 | 4gx10° \;?25 48x103~;%15 48x10° o o
16x9600 16x312 16x313
57 600 6 p
4810755 08333 48x10° 57602
16x 57600 16x 52
256 000 | 48x10° 48x10°
O _11,71875 ~2
16x 256000 Tox1z ~ 200000
Eclock: EQU 8000000 : 8 MHz

; BaudRate register varden, baserad pa PLL-klocka

Baud9600: EQU

(Eclock/ (16*9600))
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; enkelt testprogram
Programmet... ORG  $1000
JSR serial_init
Loop: JSR in ; ""eka'" tecken
JSR out
BRA loop
: OUT tecken rutin
: Skriv tecken till SCI0
; Inparameter, register B: tecken.
out: BRCLR SCIOSR1,#TDRE,out ; vanta till TDRF=1
STAB SCIODRL ; skicka tecken ...
RTS
; IN tecken rutin
: Las tecken fran SCI0
; Returnera i register B
in: BRCLR  SCIOSR1,#RDRF,iIn ; vanta till RDRF=1
LDAB SCIODRL ; las tecken
RTS
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