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Ur innehallet:

Parameteréverforing
Positionsoberoende kod
Réaknarkretsar ("TIMERS”)
Pulsbreddsmodulering ("PWM”)
Analog-/Digital- omvandling ("AD”)
Seriekommunikation ("SCI”)

Periferikretsar, In- /Ut- matning
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Graimrra Lreararaty o Trchscongy

Parameteroverforing till/fran subrutiner
- Via register

- Via stacken
”In Line”

Periferikretsar, In- /Ut- matning
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Parametertverfdring via register

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

skickas till en subrutin. D4 kan funktionsanropet (subrutinanropet)
dummyfunc(la, b, lIc);

Oversittas till:

LDD la
LDX 1b
LDY Ic

BSR dummyfunc
D4 vi kodar subrutinen dummyfunc vet vi (pa grund av véara regler) att den forsta
parametern skickas i D, den andra i X och den tredje i Y (osv).

Metoden &r enkel och ger bra prestanda.
Begrinsat antal parametrar kan verforas.

Periferikretsar, In- /Ut- matning
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Returvarden via register

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

Storlek Benamning C-typ Register
8 bitar byte char B

16 bitar word short int D

32 bitar long long int Y/D

En regel (konvention) bestdms och foljs dérefter vid kodning av samtliga subrutiner

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

Adress Innehéll | SP SP
fore | efter
; dummyfunc(la,lb,lIc); 3000 <
2FFF | D.Isb
c_jummyfunc: ) i i >EEE | D.msb
 parametray s 1 register.
’ STD > _sp 2FFC | X.msb <
’ 2FFB

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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Parameterdverforing via stacken

Innehéll Kommentar Adressering
Antag att listan av parametrar som skickas o t.SP !
. . o . . subrutinen
till en subrutin behandlas fran hoger till Tc.1sb | Paramecter 1C
vanster. Da kan Ic_msb 6,SP
dummyfunc(la,lb,lIc); Ib.1sb Parameter 1b
Oversittas till: 1b.msb 4,SP
LDD Ic la_lIsb Parameter la
la.msb 2,SP
PSHD_ PC.Isb Aterhoppsadress,
;(alternativt STD 2,-SP) PC.msb placeras hir vid BSR 0,SP
LDD 1b
PSHD dummyfunc:
LDD la LDD 2,5P
PSHD ; parameter la till register D
BSR dummyfunc - -
LDD 4,SP
LEAS 6.SP ; parameter Ib till register D
LDD 6.5P
;parameter Ic till register D

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

“In line” parameter6verforing, vérdet 10 ska
Overforas till en subrutin:
BSR dummyfunc

FCB 10
dummyfunc:
LDAB  [O0,SP] ; parameter->B
LDX 0,SP ; aterhoppsadress->X
INX ; modifiera ..
STX 0,SP ; .. tillbaks till stack
RTS

Periferikretsar, In- /Ut- matning
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Positionsoberoende kod

ORG $1000 Genererad kod:

main: A7 06 10 00
NOP Den absoluta adressen till symbolen main ar kodad i
JMP main instruktionen.
ORG $1000 Genererad kod:

main: A7 20 FD
NOP Adressen till main anges som en offset till
BRA main programréknaren (FD=-3, PC-relativ)

POSITIONSOBEROENDE ("PIC”, Position Independent Code)

Periferikretsar, In- /Ut- matning
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Relokering

Antag att vi vill ”flytta” maskinkod frén en startadress till en
annan (Relokera kod).

PIC: Bara kopiera fran kélladress till destination.
EJ PIC: Absoluta adresser maste “’raknas om”

(krdver relokeringsinformation, dvs VILKA adresser innehaller
referenser till absoluta adresser, etc.)
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CRG, Clock Reset Generator

HCS12 har programmerbar arbetstakt . Kontrolleras frain CRG-modul.
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EXEMPEL: Bestdm busfrekvens Basadress = $34
Antag 8 MHZ krlstall_ | Clock Reset Generator (CRG)
X i . . A goritm: Offset 7 6 Mnemonic Namn
PLLCLK far aldrig vara mindre &n OSCCLK eftersom detta &ventyrar 1. Skrivnyavirden ~ $34 |soo [———21 2 Sy | Synthesizer Register
stabilitetsvillkoren i oscillatorn. till SYNR, REFDV. $35 [sor =1 2 1 0 p— ReferRe:gciil]c)rivide
PLLCLK/2 fér aldrig vara st0rre &n nominella arbetsfrekvensen hos kretsen. For $36 | s02 2210 0 p— *);:sglt_;l;gs
forsta generationens HCS12 innebér detta att PLLCLK/2 <25 MHz. 2la\§::1tiﬁlgé Ilzf:etls)en $37 [ 303 |51 vrir | pore | LvRr LOCKIFWSCMIE Sonr 5| cnorig | Flees Register
$38 | 04—~ rrie =219 dockig—2 19 Jsomie|—2 croiny | Mermupt Enable
SYN R + 1 . . W Register
50MHz > 2x8MHz x ( ) 3. Vixla till PLL $39 | s0s m PSTP SYSWAI|RoAWAI |PLLWAI| CHAI [RTIWAI|cOPWAI| CLKSEL C';Z';iif:“
siatt PPLSEL=1 L
( REFDV + 1) ( ) $3A | 506 ——1 cuE |PLLoN| AUTO | A0Q =2 PRE | PCE | SCHE | PLLCTL P L;C;z:‘c‘r“’l
Satt: $3B | s07 ‘Z O | rrre | RTRS | RTR4 | RTRS | RTR2 | RTRIL | RTRO | RTICTL Rgegi‘;'t‘;“'
SYNR =5 och REFDV = 1 $3C | 08 V'T, Weop |RsBCK —> 0 O ! cr2 | cre | cro | copcTL C%z;:{‘:{“’]
R 0 0 0 0 0 0 0 0 *)Force and Bypass
( 5 + 1) $3D |s09 [ W FORBYP Test Register
2X8MHZ><—:2X8X3MHZ:48MHZ R 0 0 0 0 0 0 0 0 *)Test Control
1 + 1 $3E | s0A cTCTL e
R 0 0 0 0 0 0 0 0 COP Arm/Ti
$3F | 38 T mr [mie [mis [mie e e (s [Eie] RICP Reset
Periferikretsar, In- /Ut- matning 11 Periferikretsar, In- /Ut- matning 12




..programmering..

* Generisk kod for programmerad
MOVB #REFDVVal ,REFDV
MOVB #SYNRVal , SYNR
wait:
BRCLR  CRGFLG,#LOCK,wait
BSET CLKSEL ,#PLLSEL

* 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

arbetstakt. ..

vanta tills PLL
vaxla systemklocka till PLL.

last. ..
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Raknarkrets ("timer”), principiell funktion

Pulser/
intervall

“Pre-
Ck — )
scaler” Nedraknare
=0
Anvénds for att
dela ned
klockfrekvensen
Lasbart
register

IRQ
Enable

Réknar
vérde

IRQ

L_o"0—— IRQ

IRQ

IRQ

Periodiska
avbrott

Kan anvindas for att
skapa en
“REALTIDSKLOCKA”
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Realtidsklocka i HCS12 Realtidsklocka i HCS12, initiering
Clock Reset Generator (CRG)
Algoritm, initiering Offsct 7 6 5 4 3 2 1 0| Mnemonic Namn
$34 | s00 \Tv 0 O fsvns | svna | syna | synz | syt | syno | sy | Synhesizer Register
R 0 0 0 0 __|REFDV|REFDV |REFDV [REFDV Reference Divide
Address Use Access . ) . . $35 $01 W 3 2 1 0 REFDV Register
Offset Tre olika register anvands for $36 |soa| =0 © 010 lolo oo [oxy *)Test Flags
$_00 CRG Synthesizer Register (SYNR) RwW realtidsklockan W Register
$ 01 CRG Reference Divider Register (REFDV) RwW $37 $03 VRV RTIE | PORE | LVRE Lockid Lock |scmie|scmie SCM CRGELG Flags Register
$_02 CRG Test Flags Register (CTFLG)' RIW 2. Aktivera avbrott fran $ R 0 0 T o 0 0 Tnterrupt Enable
$_03 CRG Flags Register (CRGFLG) RIW le— kretsen 38 | $04 —— s OCKIE SCMIE CRGINT Reatster
504 CRE Interrupt Enable Register (CRGINT) RW I $39 | s05 VF; PLLSEL| PSTP [SYSWAI|ROAWAI |PLLWAI| CWAI [RTIWAI|COPWAI| CLKSEL C]§°k Select
$ 05 CRG Clock Select Register (CLKSEL) RIW R 5 eg}“‘
$_06 CRG PLL Control Register (PLLCTL) RIW L . $3A | $06 —y— CME |PLLON| AUTO | A0Q PRE | PCE | SCME | PLLCTL P L]:c;‘z:‘c‘r“’l
$_07 CRG RTI Control Register (RTICTL) RIW «— 1. Skriv tidbas for R 0 RTT Control
5 08 CRG COP Conlrol Register (COPCTL) W avbrottsintervall till $3B | $07 |—; RS | R | RURS (R | Gl | Rusd | Rl | RTICTL Register
$.09 CRG Force and Bypass Test Register (FORBYP)? RW RTICTL $3C | s08 VR\; WeoP |RsBCK —2 0 O 1 cr2 | cri | cro | coperL C%F;;g::rrol
3 3
$.0A CRG Test Control Register (CTCTL) RW R ) G) 0 ) 0 0) ) 0) e E T EYpS
$ 0B CRG COP Arm/Timer Reset (ARMCOP) RAW $3D [so9 [ W FORBYP Test Register
NOTES
1. CTFLG is intended for factory test purposes only $3E | s0a R 0 0 0 0 0 0 0 0 CTCTL *)Test Control
2. FORBYP is intended for factory test purposes only. w Register
3. CTCTL is intended for factory test purposes only R 0 0 0 0 0 0 0 0 COP Arm/Timer
$3F | s08 | Bit7 | Bits | Bits | Bitd | Bit3 | Bitz | Bitl | Bito ] "TMCOP Reset
Periferikretsar, In- /Ut- matning 15 Periferikretsar, In- /Ut- matning 16
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"Prescaler” for raknarkretsen

—OSCCRLK = 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 2x21t 2x2%? 2x218 2x214 2x215 2x216
0010 OFF 3x210 3x21t 3x212 3x213 3x214 3x215 3x216
0011 OFF 4x210 4x21 4x2%? 4x213 4x214 4x215 4x216
0100 OFF 5x210 5x21t 5x212 5x213 5x214 5x215 5x216
0101 OFF 6x210 6x211 6x212 6x213 6x214 6x215 6x216
0110 OFF 7x210 7x21t X2t X218 X214 X215 7x21%
0111 OFF 8x210 8x21t 8x212 8x213 8x214 8x215 8x216
1000 OFF 9x210 9x21t 9x2t? 9x213 9x214 9x21% 9x216
1001 OFF 10x21°0 10x211 10x212 10x213 10x214 10x215 10x216
1010 OFF 11x21° 11x21t 11x212 11x213 11x21 11x215 11x216
1011 OFF 12x21°0 12x2tt 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 16x21° 16x21t 16x212 16x213 16x214 16x215 16x216

CHALM ERS Maskinorienterad Programmering — 2010/2011
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Berakning av tidbas

OSCCLK 8x10° 1

072

=RTlfreq=

(Se dven exempel i ’Stencil 2”)
Den bésta approximationen har vi for
RTR = 100 1001 = $49, som medfor: 10x2!3 = 81920
Eftersom detta virde dr ndgot storre dn det exakta, kommer vi att f4 en nagot
langre periodtid, ndmligen:

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

0.01024 s = 10,24 ms.

= RTR=xx2’ =8x10*

Klockan kommer alltsa att "ga for sakta" som en f6ljd av detta systematiska fel.

Periferikretsar, In- /Ut- matning 17 Periferikretsar, In- /Ut- matning 18
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.. Program for initiering.. Realtidsklocka i HCS12, vid avbrott
; Adressdefinitioner _
CRGINT EQU $38 ) ) Clock Reset Generator (CRG)
RTICTL EQU $3B Algoritm, kvittera Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
avbrott $34 | s00 \T, 0 O 'syNs | svna | svna | synz | syna | syno | synr | Synthesizer Register
timer_init: R 0 0 0 0__|REFDV [REFDV|REFDV |REFDV Reference Divide
; Initiera RTC avbrottsfrekvens $35 |so1 3 2 1 0 REFOV Register
; Skriv tidbas for avbrottsintervall till RTICTL $36 | s02 V’; 0 0 0 0 0 0 0 0 CTFELG *);est_ Ftlags
_MovB #$49: RTICTL 1. RTIF = 1 37 | s03 R PORF | LVRF [LockiF Lock [scMie|somir S creFLe Fl“g:i;‘”
; Aktivera avbrott fran CRG-modul : $37 W
move #$80,CRGINT $38 | s04 | rr1E |2 9 4 ockig—> O fscme—2{ creant | [IntermuptEnable
RTS ] Register
R Clock Select
$39 $05 W PLLSEL| PSTP [SYSWAI{ROAWAI |PLLWAI| CWAI |RTIWAI|COPWAI| CLKSEL Register
. . . . . . o . R [¢] PLL Control
Anmirkning: Det &r olampligt att anvénda detta virde dé programmet testas i $3A | 506 ] CME |PLLON] AUTO | A0Q PRE | PCE | SWE | Priemt Register
. . o -+ . . . N R 0 RTI Control
simulator, anvédnd da i stillet det kortast tinkbara avbrottsintervallet enligt; $3B | $07 —y RTRG | RTRS | RTR4 | RTR3 | RTR2 | RTRL | RTRO | RTICTL Register
R 0 0 0 COP Control
. ; : . ; N $3C | $08 —y— WCOP [RSBCK CR2 | CR1 | CRO | copcTL Register
; Skriv tidbas for avbrottsintervall till RTICTL R 5 5 0 0 0 5 ) 5 *Force and Bypass
MOVB #$10,RTICTL For simulator $3D |s09 [ W FORBYP Test Register
R 0 0 0 0 0 0 0 0 *)Test Control
$3E | s0A W @ik Register
R 0 0 0 0 0 0 0 0 COP Arm/Timer
$3F $08 W Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 ARNCOP Reset
Periferikretsar, In- /Ut- matning 19 Periferikretsar, In- /Ut- matning 20
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Realtidsklocka i HCS12, avbrottshantering

; Adressdefinition
CRGFLG EQU $37

- - Adress

timer_interrupt: (hex) | Funktion

- H 2 FFFO  Real Time Interrupt

? KV ' tte ra aVb rOtt fran RTC FFEE | Enhanced Capture Timer channel
BSET CRGFLG, #$80 FFEC | Enhanced Capture Timer channel 1
RTI1 FFEA [Enhanced Capture Timer channel 2

F;éE ;c.m P Interrupt

- 2 FF8C |PWM

; Avbrottsvektor pa plats.. oA Roserarate
ORG $FFFO FFo0

FDB timer_interrupt
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Realtidsklocka med hdg upplosning

16-bit Counter P P
Channel 1

[ nputcapture | oc1
H?;rﬂupi counter | 16-bit Modulus Counter| [ Output compare |1
Channel 2

-\ﬁ -ut ca-mre
Timer overflow -
interrupt - Output compare locz

Timer channel 0 Channel 3

interrupt I Input capture | 10c3
- Output compare I
] Regers o] EXEMPEL:

nput capture —
D Dot — ] ect - Arbetstakt= 24 MHz

l«—»l0cs
ntorval 1
interrupt Channel 6 ntervall =1 ms

PA overflow Input capture I~

il cipasnpa 1 =°%  Noggrannhet = 1/24 000 000
PA input -— Channel 7 - 9

P8 oo T6-bit putcaptre 4 |0 4oy sek. = 41,7 x 10 sec.

ok Puise accumator &

"Enhanced Capture
Timer” (ECT)

En maskincykels
noggrannhet

Periferikretsar, In- /Ut- matning 21 Periferikretsar, In- /Ut- matning 22
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TI10S EQU $40
TCNT EQU $44
TIE EQU $4C U dutycycle
TFLG1 EQU $4E U - lU out :—_U
TOC_ O  EQU $50 ) perlod
TOCirq : MOVB #1,TFLG1 ; kvittera
PERIOD  EQU 24000 LDD TCNT ; ny period veriod NI
ADDD #PER10D duty- i "
Init:  MOVB  #1,TIOS ; ch 0 ar OC STD T0C_0 cycle Period och "duty-
MOVB #1,TIE ; till&t IRQ RTI cycle” ar
LDD TCNT ; aktuell cykel u
ADDD  #PERIOD ; addera period Uy, = %U programmerbart
STD TOC_O ; nasta avbrott Adress
RTS (hex) | Funktion
FFFO Real Time Interrupt
ORG $FFEE FFEC |Enhanced Capture Timer channel 1
FDB TOCi rq FFEA | Enhanced Capture Timer channel 2 V] 1
U,= -U
FF8E Port P Interrupt 4
FF8C | PWM Emergency Shutdown
FF8A- |Reserverade
FF80
Periferikretsar, In- /Ut- matning 23 Periferikretsar, In- /Ut- matning 24
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PWM-styrning

Control bus Data bus

period Register

dutycycle
Register

-«—

10

PWM

Hogtalare,
glédlampa
element,
etc...

Continous
signal out
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PWM_gB8C

R’"-"CMA.{ Ciock solect }M.
‘ Gontiot }—'

Patarty >
Angnment '—b

PUM Channels

;
I%

Pancd and Duty| [ Coumer

Channsl &

£
&
§

Channal 5
[Pancd ana Duty] | counter|

Channel &

» PWMT

8 * 8 hitars
eller

® PWME

» PG

o
g
e

el

Countar

Channsi 3

i

Buriod and Duty| [ Counter

I

Channal

L4

[Peniod and Duty] [ Counter

I
[

and Duty| | Counter

B

PWMZ

Pt

PO

4 * 16 bitars

raknare
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; PWM initiering _ T~ _ H
Programexempel St S0 sao Analog-/Digital- omvandling
wa v p— PWPOL EQU $A1
o PWMPRCLK EQU $A3
PWMPERO EQU $B4 analog-digital-omvandling
o — PWMDTYO EQU $BC ’\/ ADC
:-: | A Tt Rt PAMTSTY |
:E . ; 1&g niva startar period tid for att bli vid givna
L e CLR  PWMPOL matbar tidpunkter
== I kontinuerli sk sampling
; c:a 4 ms periodtid fysikaliskg N givare niva- matning = binar  [7~
MOvB #$77 ,PWMPRCLK storhet (sensor) | “|anpassning kvantisering T kodning :C
A
; pwm kanal 0 \ / matvarde .
av analo odord fér
MovB #SFF, PUMPERO analogt signal ¢ matvardet
bori d 80% dut 1 o varierande
; borja me b duty cycle.. spanning storhet anni o
MOVB  #$DO,PWMDTYO ok spanning spanning
analog /\/ =
; aktivera kanal 0 ———____— signal -
MovB #1,PWME
Periferikretsar, In- /Ut- matning 27 Periferikretsar, In- /Ut- matning
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- Pro ramexem el ; AD initiering
ATD_10B8C g p ; Hogerjustera resultat, unipolart
; kontinuerlig mode (scan), AD kanal 6
Bus Clock Clack ATD clock Address Use Access
escaler Offset
$_00 ATD Control Register 0 (ATDCTLO)! " MOVB #$A6,ATDCTLS
Conversion Mod d Timing Control 301 ATD Conirol Register 1 (ATDCTL1Y R
Complete Interript ode and liming Lontro 302 ATD Cantrol Register 2 (ATDCTLE) RV A L
T 5_02 nirol Register 3 (ATDCTL2) RIW > upp 16sni ng
l Results 304 ntrol Register 4 (ATDCTLE) RwW MOVB #$E5 ATDCTL4
VRHE s ive » 5.0 ETD Control Register 5 (ATDCTLE) AW 4
VRL ® »Approximation $_08 ATD Status Register 0 (ATDSTATO) RAW
VDDA | Regioter e R .07 Dripeiseries ; en konverteringssekvens
VSSA E—» 3 08 ATD Test Register 0 (ATOTESTOS® [ " MOVB #$40 . ATDCTL3
ATO Tes: Register 1 (ATDTEST1) | AW ’
ANT / PADT Unimplemenied
AN6 /| PADB . . ATD Status Register 1 (ATDSTAT1) R .
ANS / P.m:)sE ’ Multiplex S - normal mode
AN4 | PAD4= ample & Hold p ATD Input Enable Register (ATDDIEN) T W MOVB #$CO,ATDCTL2
& e Unimplemenied
*- 5
AN3 / PAD3 ® P —* 8 kanaler. Fort Data Register (FORTAD) R . _ _
AN2 | PAD?2 & : Comparator ATD Result Register O (ATDDROH, AT| RIW ; Vanta ti I1Is omvandl ing klar
jster 1 (ATDDR1H. AT RW -
AN1/PAD1 ATDDRZH. AT RIW WAD:
ANO / PADO . ATD Result Register 3 (ATDDREH, AT R BRCLR ATDOSTATO, #$80,wAD
Analog ATD Rest Teg e 4 TOOR T R ; Nar resultat fardigt, las
ATD Result Register 5 (ATDDREA. A
ETD Result Regisier § (AT DOREH. AT W LDAB ATDODROL
ATD Result Regisier 7 (ATCDRTA, ATODRTL] AW
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Seriekommunikation, SCI

Serial to , Sandare Mottagare
Central @] Darallel < Receive Data: RxD
Processing conversion Data buss
Unit Data buss
Parallel to
— il —>  Transmit Data: TxD
conversion
—CS —°E
Control Data Register Control Data Register
| —LE
Serial to OE
Central | G pavrallel Transceiver Transceiver l t
Processing conversion Receive Receive Serial data Serial data Clock
Unit Transmit Transmit CIOICk out in I > Shift Register
parallel to >< Shift Register <D T RxD
serial
conversion —
Serial A Ar i
el o Sandare och mottagares klockor gar i samma takt
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13 Ursworaity o Trchaciogy

RS232 — Overforing av tecknet 'z’

HALM ERS Maskinorienterad Programmering — 2010/2011

wcraity o Trchacikogy

Initiering, "busy-wait”

Basadress = $C8

tecknet ”z” representeras av bitmoénstret ”0111 1010” (ASClI-tecken). Serial Communication Interface (SCI)
AlgOI‘itﬂ’lZ Mnemonic Namn
1. Initiera SBR12 SBR11 SBR1O  SBRO scippH | BaudRate
Register High
BAUDRATE SBR7 ~ SBR6  SBRS  SBR4  SBR3  SBR2  SBRL scippL | BaudRate
+10 volt Register Low
$02 LOOPS |SCISWAI| RSRC M LT PE PT | SCICRL |Control Register 1
0 volt 2. Aktivera
Transmitter TCIE SCICR2 |Control Register 2
o Receiver TC SCISRL | Status Register 1
- 10 vo 3
| o [ o | o [ 0 | 0 [, oo SCISR2 | Status Register 2
0o [ o0 | SCIDRH | Data Register
High
RO )
@ @ @ @ @ il = I = I = | © | TR Pontegerte
g /) SCI0BD: EQU $C8 ; SCI 0 baudrate-register (16 bit).
N SCIOCR2: EQU $CB ; SCI O styr-register 2.
. L e ; Bitdefinitioner, styrregister
1o ; ’
z' — minst signifikanta bit forst TE: EQU $08 ; Transmitter enable.
RE: EQU $04 ; Receiver enable.
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. . " o
Skriv tecken via SCI Las tecken fran SCI
Serial Communication Interface (SCI) Serial Communication Interface (SCI)
Offiet | 7 [ 6 | 5 [ 4 3 2 1 A Namn Offiet [ 7 [ 6 | 5 [ 4 3 2 1 0 A Namn
R 0 0 Baud Rate R 0 0 Baud Rate
$00|— SBR12 | SBR1L | SBR1O | SBRO | SBRS | SCIBDH | A4 TAC, $00—; SBR12 | SBRLL | SBR10 | SBRO | SBRS | SCIBDH | , A0 TAE
. $01— SBR7 | SBR6 | SBRS | SBR4 | SBR3 | SBR2 | SBRL | SBRO | SCIBDL Baud Rate . $01—R SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBRL | SBRO | SCIBDL Baud Rate
Al g oritm: w Register Low Al g oritm: W Register Low
TDRE = $02 ‘Z LOOPS [SCISWAI| RSRC M WAKE ILT PE PT | SCICRL |Control Register 1 RDRE = $02 ;j LOOPS |SCISWAI| RSRC M WAKE ILT PE PT | SCICRL |Control Register 1
(Transmit Data  gpq R ome | o | riE e | RE | RW | SBK | SCICR2 |Control Register2 (Receive Data $03f—— TIE | TCIE | RIE | ILIE | TE RE | RW | SBK | SCICR2 |Control Register2
Register R e R N Register Full) =
Empty) W SCISR1 | Status Register 1 W SCISR1 | Status Register 1
1. Om RDRF =1
| Om TDRE=1 VF; | o [ o | o [ 0 | 0 [ .-l rpoR SCISR2 | Status Register 2 tocken—SCIDRL ;; | o [ o | o [ 0 | 0 [, ror SCISR2 | Status Register 2
SCIDRL=tecken L Ny B P R R I o
VR\; ?? SCIDRL  [Data Register Low| \'; SCIDRL  [Data Register Lo
SCI0SR1: EQU $CC ; SCI O status-register 1. SCIOSR1: EQU $CC ; SCI O status-register 1.
SCIODRL: EQU $CF ; SCI 0 data-register lag byte. SCIODRL: EQU $CF ; SCI 0 data-register l1ag byte.
; Bitdefinitioner, statusregister ; Bitdefinitioner, statusregister
TDRE: EQU $80 ; Transmit data register empty status bit. RDRF: equ $20 ; Receive data register full status bit.
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Bestamma Baudrate-varde

PLLCLK PLLCLK
@ et baudrate = ——
16 x baudrate 6xBR
9 600 6 O\ . s
;ﬁ91517=3125 48x10 ~9615 48x10 ~9585
16x9600 16x312 16x313
57 600 s ]
_ABXI0" 5 08333 A8x10° 57600
16x57600 16x52
256 000 | 43x10° 48x10°
———=11,71875 ~
16x256000 16x12 250000
Eclock: EQU 8000000 ; 8 MHz

Baud9600: EQU

; BaudRate register varden, baserad pd PLL-klocka
(Eclock/(16*9600))
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; enkelt testprogram
Programmet... ORG  $1000
JSR serial_init
Loop: JSR in ; "eka" tecken
JSR out
BRA loop
N OUT tecken rutin
; Skriv tecken till SCIO
; Inparameter, register B: tecken.
out: BRCLR  SCIOSR1,#TDRE,out ; vanta till TDRF=1
STAB SCIODRL ; skicka tecken ...
RTS
5 IN tecken rutin
; Las tecken fran SCIO
; Returnera i register B
in: BRCLR  SCIOSR1,#RDRF,in ; vanta till RDRF=1
LDAB SCI0DRL ; las tecken
RTS
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