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Raknarkretsar ("TIMERS”)
Pulsbreddsmodulering ("PWM”)
Analog-/Digital- omvandling ("AD”)
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Cousimars Ureserwty of Techackogy

CRG, Clock Reset Generator

HCS12 har programmerbar arbetstakt . Kontrolleras fran CRG-modul.

P ======= ]
Address 1 PLLSH 1
Coftont Use Access H LLSEL or SCH |
() TG Synihescer Regaser (STHRY ] | * WAITCWALSYSWALL |
501 TG Relerence Driger Regier (REFDV) ] | EvasE SYSCLK e 1
s.02 CRIG Test Flags Regester (CTFLG)' R | e iy e ces
30 CRG Flags Regater (CRGFLG) AW 1 WAIT{SYSWAIL | 1
T T T T 1 ' STOP 4 1
5% E L . .
X2 .. 1 s Lol aoxmus| | saces
L] i 1 WAIT(RTIWAL. |
507 CHG ATI Conteal Fiegester (RTIGTL) i * STORPETR PREL
0 TR COF Conval Fisgater (COPTTL] o | el RTI ensble I
$09 CREG Force and Bypass Test Regster (FORBYPY RW Ir —— | \ II’ :
| 508 CRG Test Control Regester (CTETLF RW -l - WAIT(COPWAL, 1
306 TG COF ArmiTames Resel (ARMCOR] ] | STORFETRICE) 1
NOTES COP enakle
1. CTFLG is inbendes for factory 1t purposes. ony | + ._._{.'_f}_. — s !
2 FORE ercedd For 1aciony tes! s ordy 1 e ]
3 CTCTL i intended for Iacknry st purposes only. 1 Mortor 1
1 WAIT(SYSWAL. 1
sTOP
(SYNR=1) ! !
PLLCLK = 2xOSCCLKx | % T Olaw
(REFDV=1) °
I |
1 STORFSTF) !
I ot | oncam
= 1 gy = esng e
BusClock (E) = PLLCLK/2 [ T T,
e 4
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Chaimats. Urevermty of Techsckogy

EXEMPEL: Bestam busfrekvens

Antag 8 MHz kristall.

PLLCLK fér aldrig vara mindre &n OSCCLK eftersom detta dventyrar
stabilitetsvillkoren i oscillatorn.

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

(SYNR+1)
(REFDV +1)

S0MHz > 2x8MHz x

Sétt:
SYNR =5 och REFDV =1

2><8MHz><M =2x8x3MHz = 48MHz
(1+1)
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Chaimans of Techackogy
Basadress = $34
Clock Reset Generator (CRG)
Algoritm: Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
. " 0 R 0 0 Synthesi:
1. Skriv nya varden $34 sb W : ol SYNR g]egfsiger
till SYNR, REFDV. $ $0 | R 0 0 0 Ml REFDV REFDV REFDV REFD Reference Divide
35 REFDV A
1 W 0 Register
$36 | %0 ;ev 0 oo oo [0 o]0 [Fomm *)Test Flags
“ . 2 Register
2. Vanta tills kretsen $0 R LOCK1 SCM Fla s??e ister
"l3ser” (LOCK=1) $37 3 [—w—| RTIF | PORF | LVRF [©C SCMIE|SCMIF CRGFLG s Reg
$38 $0 \T/ RTIE 0 0 [LocKl| O 0 SCMIE 0 CRGINT Interrupt Enable
3. Vaxla till PLL = : o
$39 | %0 Lﬁ psTP [SYSWAlromuat [pLLwat| cwar [RTiwat |coruat| cLKSEL Clock Select
(sétt PPLSEL=1) S ‘g ! 5 Register
$3A | ¥ CME |PLLON| AUTO | AOQ PRE | PCE |SCME | PLLCTL PLL Control
6 w Register
$3B | ¥0 R O | R7R6 | RTRS | RTR4 | RTR3 | RTR2 | RTRL | RTRO | RTICTL RTI Control
7 W Register
$3C $8° ?v weop |rseek—>———9 1 O 1 cra | cr1 | cro | copcTL C%:;g{;‘r“"
R 0 0 0 0 0 0 0 0 *)Force and
$3D $§0 w FORBYP Bypass Test
Register
$3E [0 [ R 0 [9) 0 9] 0 [ 0 [ *)Test Control
A W e Register
$3F $0 R 0 0 0 0 0 0 0 0 COP Arm/Timer
B [ W [Bit7|Bite[Bits | Bitd [Bit3 [Bitz [Bit [Bito] "RVCOP Reset
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Chatmats Lireseruty 24 Trchackogy

Clock Reset Generator (CRG)
Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
$0 R 0 0 Synthesizer
$34 | 7 v SYNS | SYN4 | SYN3 | SYN2 | SYNL | SYNO | SYNR Renloter
$0| R | O | 0 | 0 | O |REFDV|REFDV|REFDV|REFDV Reference Divide
$35 1 w 3 2 1 0 REFDV Register
$0 R 0 0 0 0 0 0 0 0 *)Test Flags
$36 2 W AL Register
$37 $30 5; RTIF | PORF | LVRF "O'EK' Lock [scmie|semirSM ] croFLg | Flags Register
$38 $0 R RTIE 0 0 [Locki[ O 0 SCMIE 0 CRGINT Interrupt Enable
4 W E Register
$39 $0 R PLLSEL| PSTP SYSWA ROAWAI |PLLWAI| CWAI [RTIWAI|COPWAI| CLKSEL CIOCk.SdeCl
5 w 1 Register
$3A | 0 LR 1 oye [prion|auTo | aog =2 pre | pce | some | pLicTe | PLL Control
6 W Register
$3B | %0 [ R L O l¢rpe |RTRS |RTR4 | RTR3 | RTR2 | RTRL |RTRO | RTICTL |  RT Control
7 [w Register
$3C $§ ;j WCOP |RSBCK [—> 0 O ! cr2 | cr1 | cro | copcTL CORF;;;’;‘:O'
R 0 0 0 0 0 0 0 0 *)Force and
$3D 3‘: W FORBYP Bypass Test
Register
$3E[SO[ R [ 0 [0 [0 o[ 00 [0 [0 | | #iestCool
A W Register
$3F[SO[ R [ 0 [0 000000, -7 COPAmTmer
B [ W |Bit7|Bite|Bits |Bitd|Bit3|Bit2 |Bitl|Bit0 Reset
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Chatmats Lireseruty 24 Trchackogy

..programmering..

Implementera i assembler och 'C’
... Vi loser pa tavlan...
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Chatmats Lireseruty 24 Trchackogy

Réaknarkrets ("timer”), principiell funktion

Pulser/
intervall

Réknar

véarde
“Reload”
0
IRQ IRQ IRQ
“Pre- . Periodiska
Clk — scarl(;r” —1> Nedréknare avbrott
Anvands for att IRQ
Enable
dela ned ~ R
klockfrekvensen Q . .
Kan anvéndas for att
skapa en
Lasbart “ ”
register REALTIDSKLOCKA
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Chatmats Lireseruty 24 Trchackogy

Realtidsklocka i HCS12

Address
U A . . " ..
Offset e coess Tre olika register anvands for
R YNR W .
$_00 CRG Syntheszer Register (S ) R realtidsklockan
50 CRG Reference Divider Register (REFDV) RW
$_02 CRG Test Flags Register (CTFLG)' RW
$ 03 CRG Flags Register (CRGFLG) RW je——
$_04 CRG Interrupt Enable Register (CRGINT) RW e—-
3505 CRG Clock Select Register (CLKSEL) RW
$_06 CRG PLL Control Register (PLLCTL) RW
$_07 CRG RTI Control Regsster (RTICTL) RW Je—
3508 CRG COP Control Register (COPCTL) RW
$ 09 CRG Force and Bypass Test Register (FORBYP)? RW
$.0A CRG Test Control Register (CTCTL)* RW
$_08 CRG COP Arm/Timer Reset (ARMCOP) RW
NOTES:
1. CTFLG is intended for factory test purposes only
2 FORBYPis for factory test only.

3. CTCTL is intended for factory test purposes only.
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Realtidsklocka i HCS12, initiering

Clock Reset Generator (CRG)

Algoritm, initiering Offset 7 6 5 4 3 2 1 0 [ Mnemonic Namn
$34 s;’ ;{v 0 O _fsvns | syna | syna | synz | syni|syno|  svar SVR"e‘gie:th’
$35 $10 \F,i\l 0 0 0 0 RE;DV REEDV RE;DV RE;DV REFDV Refe:engciestlzrlwde

=
$36 $20 \I,?\I (9] 0 (9] 0 (9] 0 (9] 0 CTFLG );(:sétl ;Largs
. . %37 3;? \F; RTIF | PORF | LVRF LogK' Lock [scie|semirSM . crorLg | Flags Register

2. Aktivera avbrott fran $38 $0 R RTIE 0 0 [Locki[ O 0 SCMIE 0 CRGINT Interrupt Enable

kretsen 4 W E Register
$39 $0 R PLLSEL | PSTP SYSWA ROAWAI [PLLWAI | CWAI |RTIWAI|COPWAI| CLKSEL CIock»SeIect

5 W 1 Register
$3A $0 R 0 PLL Control

1. Skriv tidbas fér 6 W CZE PLLON| AUTO | AOQ PRE | PCE | SCME | PLLCTL Register

avbrottsintervall till $3B $70 vRv RTR6 RTRS RTR4 RTR3 RTR2 RTR1 RTRO EARIAR RTR'e(g:i‘;‘;O'

RTICTL $3C 3;30 R woop |Rseok—2—1—C—1-—C0 | cr2 | cR1 | cro | copcrL | COP Contrl

Register
R 0 0 0 0 0 0 0 0 *)Force and
$ 3D $90 w FORBYP Bypass Test
Register
$3E $;) \l; 0 0 0 0 0 0 0 0 cTeTL ”‘)Treaztg (i:szt);trol
$3F $0 R 0 0 0 0 0 0 0 0 COP Arm/Timer
B W Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 ARNCOP Reset
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Chatmats Lireseruty 24 Trchackogy

"Prescaler” for raknarkretsen

—OSCCLK = RTlfreq
TR

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 2x212 2x213 2x214 2x215 2x216
0010 OFF 3x210 3x21 3x212 3x213 3x214 3x215 3x216
0011 OFF 4x210 4x21t 4x212 4x213 4x214 4x215 4x216
0100 OFF 5x210 5x21 5x212 5x213 5x214 5x215 5x216
0101 OFF 6x210 6x211 6x212 6x213 6x214 6x215 6x216
0110 OFF 7x210 7x21 X212 7x21 7x214 X2 7x216
0111 OFF 8x210 8x21t 8x212 8x213 8x214 8x215 8x216
1000 OFF 9x210 9x21t 9x212 9x213 9x214 9x215 9x216
1001 OFF 10x210 10x211 10x212 10x213 10x214 10x215 10x216
1010 OFF 11x210 11x21t 11x212 11x213 11x214 11x215 11x216
1011 OFF 12x210 12x211 12x212 12x213 12x214 12x215 12x216
1100 OFF 13x210 13x21 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 10
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Cutmars U Trchackogy

Berakning av tidbas

6
OSCCLK _ pritreqes 10° - 1

RTR ~TR ~1pZ = RTR=xx2' =8x10°

(Se aven exempel i ”Stencil 27)
Den basta approximationen har vi for
RTR = 100 1001 = $49, som medfor: 10x213 = 81920
Eftersom detta varde ar ndgot storre an det exakta, kommer vi att fa en nagot
langre periodtid, ndmligen:

avbrottsfrekvens = 8x108/ 81920 = 97.656 Hz
vilket ger periodtiden:

0.01024 s = 10,24 ms.

Klockan kommer alltsd att "ga for sakta" som en foljd av detta systematiska fel.
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Cumars U Trchackogy

Realtidsklocka i HCS12, vid avbrott

Clock Reset Generator (CRG)
Algoritm, kvittera Offset 7 6 5 7 3 2 1 0__| Mnemonic Namn
$0 R 0 0 Synthesizer
avbrott $34 o W SYN5 | SYN4 | SYN3 | SYN2 | SYN1 | SYNO |  SYNR Register
$0 [ R 0 0 0 0 |REFDV|REFDV|REFDV|REFDV Reference Divide
$35 1 W 3 2 1 0 REFDV Register
$0 R 0 0 0 0 0 0 0 0 *)Test Flags
$36 | %, CTFLG R
LRTIF=1 $37 $3° ;j R PORF | LVRF LOgK' Lock [scuie|semirS ] craprg | - Flags Register
$38 $0 R RTIE 0 0 [LocKI| O 0 SCMIE 0 CRGINT Interrupt Enable
4 W E Register
$39 $0 R PLLSEL | PSTP SYSWA ROAWAI|PLLWAL| CWAI [RTIWAI[COPWAI| CLKSEL Clock -Selem
5 W 1 Register
" Yo -
Adress n| auTo | A0Q 2 PRE | PCE |scME | PLLCTL PLF'{‘egCi‘S’{‘e‘r“"
(hex) |Funktion
FFFO [Real Time Interrupt 6 | RTRS | RTR4 | RTR3 | RTR2 | RTRL | RTRO | RTICTL Rg'e;"s?e‘:"'
FFEE |Enhanced Capture Timer channel 0 0 0 COP Control
FFEC |Enhanced Capture Timer channel 1 B CR2 | CRL | CRO | COPCTL Register
FFEA |Enhanced Capture Timer channel 2 0 0 0 0 0 0 *)Force and
FORBYP Bypass Test
FF8E |Port P Interrupt Register
FF8C |PWM Emergency Shutdown 0 [ 0 [9) 0 0 cTeTL *)Test Control
FF8A- [Reserverade Register
FF80 0 0 0 0] 0 (0] ARMCOP COP Arm/Timer
[ B ] W [BIt7]BIL6 |Bit5|Bit4 |Bit3 |Bit2|Bitl |Bit0 Reset
Periferikretsar, In- /Ut- matning 12
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Chatmats Lireseruty 24 Trchackogy

..programmering..

Implementera i assembler och 'C’
... Vi loser pa tavlan...

Periferikretsar, In- /Ut- matning 13
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Chatmats Lireseruty 24 Trchackogy

Realtidsklocka med hodg upplosning

Prescaler Channel 0

Bus clock ——=T" -— Input s
= o

TN "Enhanced Capture
16-bit Counter p— Timern (ECT)
Input capt .
] [i6t Modus Coune Output compare o En maskincykels
noggrannhet

Modulus counter " 1oct

Interrupt

|a

Channel 2

Input capture

Timer overflow 10c2
I

interrupt -— Output compare

Timer channel 0 Channel 3

interrupt oul cop 10c3
-t | Output compare |
-— Registers Channel & EXEM PEL

] oopteptee 1w L. oce Arbetstakt= 24 MHz
e e PERIOD = 24 000
10C5
T ool T o p— Intervall = 1 ms

Output compare !
overflow -— ] Input captur
ot busesccomisora| [ Ovurcanwe o [=—=%  Noggrannhet = 1/24 000 000
PA input

|

I

1

-— C 17 ~ "
ctsrupl . el sek. = 41,7 x 10° sec.
PBoverllon 16-ba nput capture <)Ly i0cT
imerrupt Pulse accumulater B | Output compare |
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Chatmats Lireseruty 24 Trchackogy

Programexempel

T10S EQU $40
TCNT EQU $44
TIE EQU $4C
TFLG1 EQU $4E
TOC_O EQU $50
TOCirq : MOVB #1,TFLG1 ; kvittera
PERIOD EQU 24000 LDD TCNT ; ny period
ADDD #PERIOD
Init: MOVB #1,TIOS ; ch 0 ar OC STD TOC_O
MOVB #1,TIE ; tillat IRQ RTI
LDD TCNT ; aktuell cykel
ADDD #PERIOD ; addera period
STD TOC_O ; nasta avbrott Adress
RTS (hex) | Funktion
FFFO | Real Time Interrupt
ORG $FFEE FFEC | Enhanced Capture Timer channel 1
FDB TOCirq FFEA | Enhanced Capture Timer channel 2

FF8E | Port P Interrupt

FF8C | PWM Emergency Shutdown
FF8A- | Reserverade

FF80

Periferikretsar, In- /Ut- matning 15
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Pulsbreddsmodulering (PWM)
v _ dutycycle U
UDU[ = EU out — 1
2 period
period d;:;—
cycle Period och "duty-
U cycle” ar
u - 3, programmerbart
out 4
U
U = lu
4
Periferikretsar, In- /Ut- matning 16
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a3 Ureweruty of Techackogy

PWM-styrning

Control bus Data bus

period Register

dutycycle
Register

P

1

PWM

Hogtalare,
glédlampa
element,
etc...

Continous
signal out

Periferikretsar, In- /Ut- matning
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s Uiressyuty of Techackogy

PWM_sBaC

Bus Clock |

FWM Channels

En

§

E

it

%

F
0[]

£
g
H
2

§

:
i

oe

Algnmant

E

H
H
H
H

%

%

F
il

Pariod and Duty|

Periferikretsar, In- /Ut- matning

PAMT

MG

PMS

PG

M2

Pt

8 * 8 hitars
eller
4 * 16 bitars raknare
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a3 Ureweruty of Techackogy

Address Use T Access |
] PR Eraiee g (PANIE] "W
x] ViRl Posarty egrer FPRMPOLT W
X3 W
T PR W
T A s K Evatie P AT W
T3 PPV ol e (PAVCTL "W

] FA Trat Figater (FHTS T 1 R |

[N LI Prescale Counter Regaer (PAMPRSCE | W 1
() PR B & Fogeier (PYAECLAL ]
() TN S B Foegemer (PYAECLE] ]

[ 508 | Pvina seate A Gourter reggater proascIiA] | W |
08| Py Some B Couver feguier (PYNSCHTE? | W |
T_0C |0 Cruenes 0 Conusler fegader RICHTE) T
5,00 |0 Chiens § Conrler fegrites fRARICHTT) | ]

5,00 |0 Chiers 3 Cinarter Fegriies §RAVICHTS) | ]
_0F |0 Cruann 3 Counter Begraer PARICH L
i | PG T L

¥ i Craeat v L

)
[ VM Channe 6 Counler Begier {7 L
(%) TPV Cruanaen 1 Consmied Flegrster AW
(3] TR L U Pornd Fhgriten 17 L3
s . L3
e LT3
(3] AW
is L3
im L1
A AW
[ W
500 AW
(A W
TIE AW
iF W
im L1
(%) L
[ ¥:] AW
%3] L1
(%] TR Sk Fiagriter (1=PME 1 L
) s 1 3
¥ Forried 1 "
(¥

Vet 1 it

Periferikretsar, In- /Ut- matning

PWM initiering

PWME EQU $A0
PWPOL EQU $AL
PWMPRCLK EQU $A3
PWMPERO EQU $B4
PWMDTYO EQU $BC

14g niva startar period
CLR PWMPOL

c:a 4 ms periodtid
MOVB #$77 ,PWMPRCLK

pwm kanal O
MOVB #3$FF, PWMPERO

bérja med 80% duty cycle..
MOVB #3$D0, PWMDTYO

aktivera kanal 0
MOVB #1,PWME
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a3 Ureweruty of Techackogy

Analog-/Digital- omvandling

N

analog-digital-omvandling

tid for att bli vid givna
matbar tidpunkter
i i sk sampling
k%n;;;:l?;::g | givare niva- métning = binar >
storhet (sensor) | “|anpassning kvantisering T kodning 1>
matvarde
,\ / av analog kodord for
analogt signal métvéardet
anni varierande
spénning storhet spanning spanning

sk
analog

— —_ _~ signal

Periferikretsar, In- /Ut- matning
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Chatmats Lireseruty 24 Trchackogy

ATD_10B&C

Bus Clock

Conversion
omplete Interry

VRH [
VRL &
VDDA [
VSSA [

ANT | PADT =

ANG | PADG = -

ANS | PADS 2
AN4 | PAD4
AN3 /| PAD3 =
AN2/PAD2 =
AN1/PAD1 &
ANO / PADO [

Periferikretsar, In- /Ut- matning

Multiplex
8 kanaler.
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Chatmats Lireseruty 24 Trchackogy

Programexempel

Accrenn Use Access
ATD Control Regiater 0 (ATDCTLO)' "
ATD Cortrel Register 1 (ATDCTLIF R
ATD Cortrol Register 2 (ATDCTLI) RN
ATD Cortrol Regisier 3 (ATDCTLY) i
ATD Canirol Fiegiater 4 (RTDCTLA W
ATO Corerol Fegier & 0
ATD Surs Fegiwter O (ATOSTATO) EG
—
ATD Test Register 0 (ATOTESTO) | R
ATD Test Reginter 1 (ATOTEST? | AW
Unimpiemented
ATD Status Register 1 (RTCSTAT 1) | B
Troererted
ATD Irgnn Enacie Ragivter (ATODIEN] T Bl
Unirrplemented
Fort Gara Regaier (PORTAD) "
ATE P Rganer O (A DOROR, AT DORILY A
ATD Fwwt Ruganer 1 (ATOOR 1A, ATOORTL) B
ATO Fewl Ragweer 2 (ATCORIA, ATOORILY W
ATD Reswt Regater 3 (ATDORIM. ATDORIL ) BN
ATD Fiesutl Ragater 4 (ATOORAH, ATOORALY W
ATD Fwwt Ruganer 5 (ATOOREH, ATOORL) B
ATO Fewl Ragweer 8 (ATCOREA. ATOORSLY "W
ATE Fewl Ragter 7 (ATCORTH, ATOORTLY W

Periferikretsar, In- /Ut- matning

AD initiering

MOvB

upplésning
mMovB

mMovB

normal mode
MOVB

WAD:
BRCLR

LDAB

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

#$A6 ,ATDCTLS

#$E5,ATDCTL4

en konverteringssekvens

#$40,ATDCTL3

#$C0,ATDCTL2

; vanta tills omvandling klar

ATDOSTATO, #$80,wAD

; Nar resultat fardigt, las

ATDODROL
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Chatmats Lireseruty 24 Trchackogy

Seriekommunikation, SCI

Periferikretsar, In- /Ut- matning

Serial to .
Central @y pavallel <— Receive Data: RxD
Processing conversion
Unit
Parallel to
p— ccrial —> Transmit Data: TxD
conversion
Serial to
Central @ parallel Transceiver Transceiver
Processing conversion Receive Receive
Unit Transmit Transmit
Parallel to ><
— crial
conversion —
Serial
transmission
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Chatmats Lireseruty 24 Trchackogy

Sandare Mottagare
Data buss
Data buss
—|CS OE
Control Data Register Control Data Register
—|OE —E
T
| _ Clock
Serial data Serial data 1
CIO|Ck ) ) out in Shift Register
Shift Register <D e

Sandare och mottagares klockor gar i samma takt

Periferikretsar, In- /Ut- matning
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Chatmats Lireseruty 24 Trchackogy

RS232 — dverforing av tecknet 'z’

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

+10 volt
0 volt
- 10 volt
[idie] (0] [0} 1] 0] [1](][1] [1] 0] [0
o ~ /
'z’ — minst signifikanta bit forst
Periferikretsar, In- /Ut- matning 25
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Chatmats Lireseruty 24 Trchackogy

Initiering, "busy-wait”

Basadress = $C8

Serial Communication Interface (SCI)
Algoritm: 1 Mnemonic Namn
e Baud Rate
1. Initiera SBR12 SBR11 SBR10 SBR9  SBR8 [T Registe High
BAUDRATE SBR7 SBR6 SBR5  SBR4  SBR3  SBR2  SBRL  SBRO (RSN IPRGewANE
Register Low
. $02 LOOPS |SCISWAI| RSRC M ILT PE PT | SCICRL [Control Register 1
2. Aktivera
Transmitter TCIE SCICR2 |Control Register 2
Receiver TC SCISR1 | Status Register 1
| o [ o | o [ 0 | 0 [ - pror SCISR2 | Status Register 2
-_ SCIDRH DataRegister
High
$07 RO | scioRL i
TS T3 I > | 1 I To | Data Register Low|
SCI0BD: EQU $C8 ; SCI O 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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Chatmats Lireseruty 24 Trchackogy

Skriv tecken via SCI

Serial Communication Interface (SCI)
Offiet | 7 [ 6 | 5 [ 4 3 2 1 Mnemonic Namn
$00|—2 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBR8 | SCIBDH Baud Rate
W Register High
. $o1|—1 SBR7 | SBR6 | SBRS | SBR4 | SBR3 | SBR2 | SBR1 | SBRO | SCIBDL Baud Rate
Algorltm: W Register Low
TDRE = $02 \F:/ LOOPS [SCISWAI| RSRC M WAKE | ILT PE PT | SCICR1 |Control Register 1
(Transm_lt Data $03 VF; TIE | TCIE | RIE | ILIE TE RE RWU SBK | SCICR2 |Control Register 2
Register R TDRE TC OR NF )
Empty) W SCISR1 | Status Register 1
R RAF
1. Om TDRE=1 R | 0 1 0 [ 0 [ 0 [Iooia| mor A ] scisre | status Register 2
SCIDRL=tecken \F; ““-_ 0 0 1 0 [ ociorm DataHRiggister
R R7 R6 | R5 | R4 | R3 | R2 | Rl | RO | ;
v = = = — = = = g SCIDRL [Data Register Lo

SCI0SR1: EQU $CC ; SC1 O status-register 1.

SCIODRL: EQU $CF ; SCI 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)
Offet | 7 [ 6 [ 5 [ 4 3 2 1 Mnemonic Namn
$00—2 0 0 SBR12 | SBR11 | SBR10 | SBRO | SBRe | scigon | _BaudRate
w Register High
i $01|—2 SBR7 | SBR6 | SBRS | SBR4 | SBR3 | SBR2 | SBR1 | SBRO | SCIBDL Baud Rate
A|gOI’Ith W Register Low
RDRF = $02 5; LOOPS |SCISWAI| RSRC M WAKE ILT PE PT | SCICRL |Control Register 1
(Recelve_ Data $03 VRV TIE | TCIE | RIE ILIE TE RE RWU SBK | SCICR2 |Control Register 2
Register Full) =
W SCISR1 | Status Register 1
1. Om RDRF =1
B R 1 o | o [ o0 | 0 | 0 [.on-| o SCISR2 | Status Register 2
tecken=SCIDRL W
R Data Register
W SCIDRH High
R
& SCIDRL |Data Register Lo

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

SCIODRL: EQU $CF ; SCI 0 data-register 1ag byte.

; Bitdefinitioner, statusregister

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

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

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

Implementera i assembler och 'C’
... Vi loser pa tavlan...

9600 | 24x10° EG 25 24x10° 9%15 24%10° oo
16x9600 16x156 16x157

Eclock: EQU 24000000 ; 24 MHz

; BaudRate register varden, baseras pd PLL-klocka

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