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CRG, Clock Reset Generator

HCS12 har programmerbar arbetstakt . Kontrolleras fran CRG-modul.

r——mmmrmmm s mmmmmm—_—_—— al
Address | PLLSEL or 501 |
Offset Use Access I LLSEL or SCM |
300 CRG Syntheszer Register (STHR) W | WAIT(CWALSYSWAD, |
50m CRG Reference Dnvider Register (REFDV) RAWY | PHASE PUCK oo [0 SYSCLK e |
$ 02 CRG Test Flags Register (CTFLG)' RW I tg’g; - i 7 Core ik
503 CRG Flags Regester (CRGFLG) RW | _IL WAIT(SYSWAD, |
T4 TR INErmupt Enabie Tegister (LRGINT) oW | STOP ] |
$.05 CRG Clock Select Register (CLKSEL) RW | A CLOCK PHASE Bus Clock
.06 CRG PLL Control Register (PLLCTL) RW I scu WAITRTIWAD, GENERATOR —'—*I
$_07 CRG RTI Control Register (RTICTL) RW I L STOP(PSTF.PRE), |
508 CRG COP Control Register (COPCTL) RW EXTAL L [T RTI enable
$ 09 CRG Force and Bypass Test Register (FORBYP)2 RW : oscLLTor |55k - | Z »| A1 :
5_0A CRG Test Control Register (CTCTL)® RAW ! o - WAIT(COPWAI), |
5 0B CRG COP Arm/Timer Reset (ARMCOP) RW XTAL | STOP(FSIP.PCE), |
NOTES: | ' COP enable |
1. CTFLG is intended for factory test purposes only. Z - coP
2. FORBYP is intended for factory test purposes anly. | Ciock |
3, CTCTL is intended for factory lest purposes only. | Monitor |
| WAIT(SYSWALI), |
STOP
(SYNR+1) I I
PLLCLK = 2xOSCCLKx | Y > Ol
( V=1 , |
! STOPR(FSTF) !
| Gatng | Oscilator
BusClock (E) = PLLCLK/2 | % A
| Z : . | Pseudo Stop Mode
ke e oo oo oo oo o os o oe on o on o o o o0 o - o - .- .- o
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EXEMPEL: Bestam busfrekvens

Antag 8 MHz kristall.

PLLCLK far aldrig vara mindre &n OSCCLK eftersom detta aventyrar
stabilitetsvillkoren i oscillatorn.

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

(SYNR +1)
(REFDV +1)

50MHz > 2x8MHz x

Satt:
SYNR =50ch REFDV =1

2><8MHZ><% = 2x8x3MHz = 48MHz

1+1
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Basadress = $34

Clock Reset Generator (CRG)
Algoritm: Offset 7 6 5 4 3 2 1 0 | Mnemonic Namn
. " $0 R 0 0 Synthesizer
1. Skriv nya vérden $34 | T v 1 Bl SYNR ’;egister
till SYNR, REFDV. $ $0 | R 0 0 0 Sl REFDV REFDV REFDV REFD Reference Divide
) 35 REFDV ;
1 W Register
$36 | 90 R 0 0 0 0 0 0 0 0 j— *)Test Flags
" . 2 W Register
2. Vanta tills kretsen 0 R LOCKI SCM Flags?Qegister
"laser” (LOCK=1) $37 3 [ RTIF | PORF [ LVRF |77 SCMIE|SCMIF CRGFLG
$38 $0 R RTIE 0 0 [LoCcKI| O 0 SCMIE 0 CRGINT Interrupt Enable
3. Vixla till PLL 4 W E Register
(tta;(PaLtSIEL 1) $39 $50 W PSTP SY?WA ROAWAT |PLLWAI | CWAT |RTIWAI|COPWAI CLKSEL Cllg(;lgsteelf(:t
Sal =
$3A | %0 LR 1 cve |pLion| auTo | Aco =2 pre | PcE | scME | PLLCTL PLL Control
6 W Register
$3B $7° \'; O I r7r6 | RTRS | RTR4 | RTR3 | RTR2 | RTR1 | RTRO | RTICTL Rgegi‘;?go'
$3C | %0 LR _1ycop |rsBekf—2 0 O 1 cr2 | cr1 | 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 cTeTL *)Test Control
A W Register
$3F [0 R 0 0 0 0 0 0 0 O | arucop | COPArm/Timer
B | W |Bit7|Bit6|Bit5|Bitd |Bit3|Bit2 |Bitl | Bit0 Reset
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Clock Reset Generator (CRG)

Offset 7 6 5 4 3 2 1 0 Mnemonic Namn

$34 %0 \'; 0 O _lsyns | syna | syns | synz | svni|[syno| svar Sﬁ”etgf:t;er
$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 2 W Lol Register
$37 $30 \'; RTIF | PORF | LVRF "O'C:K' Lock |scmig|semiESM 1 creFLe Flags Register
$38 io \?, RTIE =2 0 LOEK' 0 0 tsomie—2—{ creInT '”teggg:;e”rab'e
$39 $0 R PLLSEL| PSTP SYSWA ROAWAI [PLLWAI| CWAI |RTIWAI|[COPWAI CLKSEL CIOCk.SEIeCt

5 W 1 Register

$3A [ %0 L R 1 cye |pLion| auto | aog =2 pre | Pce |scue | pLLcTL PLL Control

6 W Register

$3B | %0 |_R O | r7re | RTRS | RTR4 | RTR3 | RTR2 | RTR1 | RTRO | RTICTL RTI Control

7 W Register

$3C | 0 | R 1ycop [rspok|—2 0 O ! cr2 | cr1 | cro | copeTL 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
$3F $0 R _0 _0 _0 _O _O _O _O _0 ARMCOP COP Arm/Timer

B W Bit7 [ Bit6 | Bith [Bit4 [ Bit3 [ Bit2 [ Bitl | BitO Reset
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..programmering..

Implementera i assembler och 'C’
... Vi l6ser pa tavlan...
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Raknarkrets ("timer”), principiell funktion

Pulser/
intervall

Raknar
varde
“Reload”
0 IRQ IRQ IRQ t
Kk — ‘Pree | | s Periodiska
C scaler” Nedréknare — avbrott
Anvands for att IRQ
Enable
dela ned o R
klockfrekvensen Q . .
Kan anvandas for att
skapa en
Lasbart « .
register REALT' DSKLOCKA
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Realtidsklocka | HCS12

Fftoet Use Access Tre olika register anvands for
$_00 CRG Synthesizer Register (SYNR) R/W H
$_01 CRG Reference Divider Register (REFDV) RW reaItIdSkIOCkan
$_02 CRG Test Flags Register (CTFLG)! R/W
$_03 CRG Flags Register (CRGFLG) RIW [«—
$_04 CRG Interrupt Enable Register (CRGINT) RW R —
$_05 CRG Clock Select Register (CLKSEL) RW
$_06 CRG PLL Control Register (PLLCTL) RW
$_07 CRG RTI Control Register (RTICTL) RW &—
$_08 CRG COP Control Register (COPCTL) RW
$_ 09 CRG Force and Bypass Test Register (FORBYP)2 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. FORBYP is intended for factory test purposes only.
3. CTCTL is intended for factory test purposes only.

Periferikretsar, In- /Ut- matning 8
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Realtidsklocka i HCS12, initiering

Algoritm, initiering

2. Aktivera avbrott fran

kretsen

1. Skriv tidbas for
avbrottsintervall till

RTICTL

Clock Reset Generator (CRG)
Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
R 0 0 i
$34 $OO 0 SYNS | SYN4 | SYN3 | SYN2 | SYN1 | SYNO |  SYAR S’;{”;gi"’sstzrer
$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 2 W EnFLe Register
$37 $30 \'fv RTIF | PORF | LVRF "OEK' Lock |scMiE|scmiFpSS ] crerLg | Flaos Register
$38 $40 \I,Rv RTIE 0 0 LOEKI 0 0 SCMIE 0 CRGINT InterergpitsltEer:'able
$39 $0 R lpiiseL PSTP SYSWA| commar [pLiwar| cwar [RTivar|copuat CLKSEL Clock Select
5 W 1 Register
$3A [ %0 LR 1 oy |pLion| auTo | A0 =2~ Pre | Pce |scmE | PLLCTL PLL Control
6 W Register
3B $0 R 0 RTR6 RTRS RTR4 RTR3 RTR2 RTR1 RTR RTI Control
$ 7 W ‘ ol RTICTL Register
$3C | %0 LR _1ycop |rsBek —2 0 O 1 cr2 | cr1 | 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
$3F $0 R _O _0 _0 _0 _0 _O _0 _0 ARMCOP COP Arm/Timer
B W Bit7 [ Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Reset
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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 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 6x215 6x216
0110 OFF 7x210 7x211 7x212 7x213 7x214 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
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Berakning av tidbas

OSCCLK

(Se &ven exempel i ”Stencil 27)

= RTlIfreq=

8x10° 1

Den basta approximationen har vi for
RTR = 100 1001 = $49, som medfér: 10x213 = 81920

Eftersom detta vérde ar nagot storre an det exakta, kommer vi att fa en nagot

langre periodtid, némligen:

avbrottsfrekvens = 8x108/ 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, In- /Ut- matning
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Realtidsklocka | HCS12, vid avbrott

Clock Reset Generator (CRG)

Algoritm, kvittera Offset 7 6 5 4 3 2 1 0| Mnemonic Namn
R 0 0 i
avbrott $34 | ¥ |+ SYNS [ SYN4 | SYN3 [ SYN2 [ SYN1 [ SyNo | SYNR S‘;”;ggstgrer
$35 $10 \'l?\l 0 0 0 0 RE;DV RE;DV REEDV RESDV REFDV Refes:gciitl;lwde
*
$36 $20 \I; 0 0 0 0 0 0 0 0 e );ZZti ;:;gs
1LRTIF=1 $37 $30 m PORF | LVRF LOEK' Lock |scMIE|scMIFRSM ] creFLg | - Flags Register
$38 $40 \T\/ RTIE 0 0 LOEKI 0 0 SCMIE 0 CRGINT InterRrggp?sltEer:'able
$39 | % R_Jeiiser| psTp [SYSWAlromnat [pLiwar| cwar |rTiwar|copwar| cLKSEL Clock Select
5 W 1 Register
Sl [«Jal I»]
Adress bn| AuTO | A0Q =2~ PRE | PCE |ScMe | pLLCTL PLFL‘G;‘;P;:O'
(hex) |Funktion RTI Control
FEFO |Real Time Interrupt 6 | RTR5 | RTR4 | RTR3 | RTR2 | RTR1 [ RTRO [ RTICTL Register
FFEE |Enhanced Capture Timer channel 0 0 0 COP Control
FFEC |Enhanced Capture Timer channel 1 B CR2 | CR1 | 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 0 0 0 0 CTCTL *)Test Control
FF8A- [Reserverade Register
FFS0 _0 _0 _0 _O _O _O ARMCOP COP Arm/Timer
B | W JBICt/7]BIL6 |Bit5|Bit4 |Bit3|Bit2|Bitl | Bit0 Reset

Periferikretsar, In- /Ut- matning
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..programmering..

Implementera i assembler och 'C’
... Vi léser pa tavlan...
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Realtidsklocka med hdg upplosning

Bus clock ——=

Modulus counter
Interrupt

Timer overflow
interrupt

Timer channel 0
interrupt

Timer channel 7
interrupt

PA overflow
interrupt

PA input
interrupt

PB overflow
interrupt

-

IRRRRRRREEN

| Prescaler

Channel 0
Input capture

16-bit Counter

16-bit Modulus Counter|

Registers

16-bit

Pulse accumulator A

Qutput compare
Channel 1

]

Output compare N
Channel 2

Qutput compare

Channel 3
Input capture

«— |0C0

«—|0C1

-—»|0C2

Ioc3

i

Qutput compare

Channel 4
Input capture
Qutput compare

Channel 5
Input capture
Qutput compare

Channel 6
Input capture
Qutput compare

Channel 7

16-bit
Pulse accumulator B

Input capture
Qutput compare

=

-—»|0C4

-—|0C5

--—|0CE

t——|0C7

Periferikretsar, In- /Ut- matning

"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 10° sec.
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TI10S EQU $40
TCNT EQU $44
TIE EQU $4C
TFLG1 EQU $4E
TOC_O  EQU $50
TOCirg : MOVB #1,TFLG1 ; kvittera
PERIOD  EQU 24000 LDD TCNT ; ny period
ADDD #PERI10OD
Init: MOVB #1,TI0S ; ch 0 ar OC STD TOC_O
MOVB #1,TIE ; tilladt 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
Fl.:"éE ;(l)rtPInterrupt
FF8C | PWM Emergency Shutdown
FF8A- | Reserverade
FF80
Periferikretsar, In- /Ut- matning 15
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Pulsbreddsmodulering (PWM)

_ dutycycle

u !
Uout: EU UOUt H U
- 2 period
< - > P
period duty- . )
. cycle Period och "duty-
5 cycle” ar
u - 3u programmerbart
out 4
U H
Uge = EU
4

Periferikretsar, In- /Ut- matning 16
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PWM-styrning

Control bus Data bus

A 4

period Register

dutycycle
Register

17

PWM

Hogtalare,
glodlampa
element,
etc...

>

| Power

Continous
signal out

‘| Amplifier

Periferikretsar, In- /Ut- matning
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PWM Channels

PWM_gB8C Channel 7

| Period and Duty l countarl

Channel 6

> PWMT

Bus Clock ek PAM Clock I Period and Duty | COunberI

> PWMG

> PWMS

> PWM4

> PWM3

» PWM2

T Channel 5

[Period ana Duty] [ Counter]
Control >

Channel 4
I Pericd and Duty I Cmnml

Channel 3
Enable I Pericd and Duty I mnml

Polarity Channel 2
I Period and Duty l Countafl

Alignment

Channel 1

» PWM1

| Period and Duty | Cwnter]

Channel 0

PWMO

8 * 8 bitars
eller
4 * 16 bitars raknare

Periferikretsar, In- /Ut- matning
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Programexempel M Initiering
PWME EQU $A0
[ Address Use Access PWPOL EQU $A1
500 P Enabie Regisier (PVWME AW
P oty Regr PP PWMPRCLK EQU $A3
502 PV Ciock Select Regsier (PWIGCLK] W
503 | PV Prescak Ciock St Register (PWIMPRCLK) W PWMPERO EQU $B4
5 04 VI Cerier Aign Enatie Register (PYMGAE] W
.08 PN Control Regrster (PWMCTL) 0 PWMDTYO EQU $BC
506 PVM Test Regster (PWMTST)' RW
507 PWM Prescale Counter Register (PWMPRSCY RW
5 08 P Scale A Register (PWMSCLA) RW ° - o -
5,09 PWM Scale B Register (PWMSCLB) RW - I ag niva startar pe ri Od
5.0A P Scale A Counter Register (PWHSCNTAJ W ?
508 PWM Scale B Counter Register (PWMSCNTE]* RW CLR PWM POL
5.0c WM Channel O Counter Regsier (PYMCNTO) W
500 WM Channel 1 Counter Register (PYMCNT1) W
508 WM Channel 2 Counter Regier (PYMCNTZ) W _ _
30F P Channel 3 Counter Regier (FYAMCHT) W - -
$_10 Pwu-::nm:ucomne:ngue::pwmn: W ? c:a 4 ms per 1 Odtl d
L P Channel 5 Counter Regier (PYAMCHTS) W
s_:z G cm:mcomne: ngue::pw.w:um: W MOVB #$77 > PWMPRCLK
BN PWM Channel 7 Counter Regrster (PWMCNTT) RW
514 FWI Channel 0 Penod Regrster (PWMPERD) W
515 FWI Channel 1 Penod Regrster (PWMPERT) W -
516 W cm::| 7 Pencd meg-s::::m.wem: W 1] me kana I 0
| P G P o FARPERT o MOVB #$FF, PWMPERO
5 19 PWM Channel 5 Pariod Regrster (PWMPERS) RW
ERE) FWI Channel 6 Foriod Regrster (PWMPERD) W
518 FWH Channel 7 Peniod Regrster (PWMPERT) RW =
SIC | PGl 0Dy Reglr (YADTYO] A ; borja med 80% duty cycle..
310 NI Channel 1 Duty Regster (PWMDTY 1) W
5 _1E P Channel 2 Duty Regester (FWMDTY2) RW MOVB #$D0 » PWMDTYO
$_1IF PWM Channel 3 Duty Register (PWMDTY3) RW
§_20 PWM Channel 4 Duty Regester (PWMDTY4) RW
1] PWM Channel 5 Duty Register (PWMDTYS) RW -
522 P Channel G Duty PWMDTYE: RW -
e e o ; aktivera kanal 0
] AWM S -
] T = MOVB  #1,PWME
526 Resorved R
5.7 Reserved R

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

TN

tid

analog-digital-omvandling
ADC

kontinuerlig givare
sikalisk
fystorhet ] (sensor) 7
spanning

| /-__-“-'\_____/

for att bli vid givna o
métbar tidpunkter
sk sampling
niva- | matning = S binar e
anpasshing kvantisering T kodning 3:
matvarde .
av analog k°_‘_’°r_,d for
analogt signal matvardet
varierande
storl?et spanning spanning
]
analog e
signal -~

Periferikretsar, In- /Ut- matning
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ATD_10B8C
Bus Clock b Clocirl. ATD clock
rescaler |
* Egnmv;z;o;:“erm pt Mode and Timing Control
l Results
VRHE »  Succ ive |E',x:ﬁ__
VRL & »{Approximation ’
Register (SAR
VDDA [ gister RR) ‘
VSSA E—» 'AA‘I%‘—
AN7 | PAD7 &
AN6 / PADE =
ANG / PADG &2 Sample & Hold
AN4 /| PAD4 @ e %
AN3/PAD3 1
AN2 /PAD2 & :
AN1/PAD1 =
ANO / PADO [
Aﬁﬁ'ﬁg [ ATD Input Enable Register|

Comparator

Port AD Data Register ]

Periferikretsar, In- /Ut- matning
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o 8 kanaler.
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Programexempel

Agﬂ';? Use Access
$_00 ATD Control Register 0 (ATDCTLO)' R
501 ATD Control Register 1 (ATDCTL1P E]
502 ATD Control Register 2 (ATOCTLZ) AW
$_03 ATD Centrol Register 3 (ATDCTL3) AW
504 ATD Centrol Register 4 (ATDCTL4) AW
505 ATD Control Register 5 (ATOCTLE) RIW
5 08 ATD Status Register O (ATDSTATO) RW
$ 07 Unimplemented
s_oe ATD Test Register 0 (ATDTESTO)® R
500 ATD Tes: Register 1 (ATOTEST1) AW
5_0A Unimplemented
5 08 ATD Status Register 1 (ATDSTATY) R
5_0C Unimplemented
$_00 ATD Input Enable Register (ATDDIEN) AW
$_0E Unimplemented
5_OF Port Data Register (PORTAD) E]

5_10,5_11 ATD Result Register O (ATDDROH, ATDOROL) AW

$_12,5_13 ATD Result Register 1 (ATDDR1H, ATDDRIL) RAW
5_14.5_15 ATD Result Register 2 (ATDDR2H, ATOORZL) AW
5_16.5_17 ATD Result Register 3 (ATDDRAH, ATODRIL) AW

$_18.5_10 ATD Result Register 4 (ATDDR4H. ATDORAL) W

S_1A.3_1B | ATD Result Register 5 (ATDDR5H, ATDORSL) AW
5_1C.5_10 | ATD Result Register 8 (ATDDREH, ATDDRAL) RIW
S_1E.S_1F ATD Result Register 7 (ATDDRTH, ATODRTL) AW

Periferikretsar, In- /Ut- matning

AD initiering

MOVB
; upplésning

MOVB

MOVB
; normal mode

MOVB
WAD :

BRCLR

LDAB

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

#$A6,ATDCTL5S

#$E5,ATDCTL4

; en konverteringssekvens

#$40,ATDCTL3

#$CO,ATDCTL2

; vanta tills omvandling klar

ATDOSTATO, #$80 ,wAD

; Nar resultat fardigt, las

ATDODROL
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Seriekommunikation, SCI

Central

Unit

Processing

Periferikretsar, In- /Ut- matning

Serial to
Central <@uumm Parallel
Processing conversion
Unit
Parallel to
p— e rial
conversion
Serial to
< Darallel Transceiver
conversion Receive
Transmit
Parallel to
pr—>1 e rial >
conversion

Receive Data: RxD

>

—

Serial
transmission

—> Transmit Data: TxD

Transceiver
Receive
Transmit
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Sandare Mottagare
Data buss
Data buss
—ICS —OE
Control Data Register Control Data Register
T
| | Clock
Serial data Serial data |
CIOICk | | out in - Shift Register
Shift Register <D RxD

Sandare och mottagares klockor gar i samma takt
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RS232 — Gverforing av tecknet 'Z’

tecknet ”z” representeras av bitmonstret 70111 1010” (ASCII-tecken).

+ 10 volt
0 volt >
- 10 volt
idle| 0] 0] |1]]|0/[2/|1]|1][2)]0 idle
-
Y
'Z' — minst signifikanta bit forst
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Initiering, "busy-wait Basadress = $C8

Serial Communication Interface (SCI)
A|g0ritm: Offset Mnemonic Namn
1. Initiera $00—~ SBR1I2 SBR11 SBR1I0 SBRO  SBRS [RSO LI M
' W Register High
BAUDRATE $01— SBR4 SBR3  SBR2  SBRL  SBRO [RSS LT Ik
W Register Low
i $02 5\, SCISWAI SCICR1 |Control Register 1
2. Aktivera 5
Transmitter $03 W SCICR2 |Control Register 2
Receiver $04 ;; SCISR1 | Status Register 1
$05 :; SCISR2 | Status Register 2
R Data Register
$06—; SCIDRH High
R ;
$07 W T7 T6 TS T T3 ™ T To SCIDRL |Data Register Low|
SCIOBD: 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

Algoritm:

TDRE =

(Transmit Data
Register
Empty)

1. Om TDRE=1
SCIDRL=tecken

Serial Communication Interface (SCI)
Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
R 0 0 0
$00 SBR12 | SBR11 | SBR10 | SBR9 | sBre | scigpy | _BaudRate
I S ] Register High
$01|—1 SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBRL | SBRO | SCIBDL Baud Rate
W Register Low
R
$02— LOOPS [scIswAl| RSRC M WAKE ILT PE PT SCICR1 |Control Register 1
$03 5; TIE TCIE RIE ILIE TE RE RWU SBK | SCICR2 |Control Register 2
R TDRE TC OR NF
$04 m SCISR1 | Status Register 1
R RAF
$05(—¢ L0 L0 1 0 |0 Jpos| rxoir A" scisre | status Register 2
50X g S R O Py
R R5 R4 R3 R2 R1
sor| R LR LRE L Rs L Re LR LR LR RO T

SCIOSR1:
SCI0DRL:

TDRE:

EQU
EQU

; Bitdefinitioner, statusregister

EQU

$CC
$CF ;

SCI O status-register 1.
SCl 0 data-register lag byte.

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

Algoritm:

RDRF =

(Receive Data
Register Full)

1.Om RDRF =1
tecken=SCIDRL

Serial Communication Interface (SCI)
Offset 7 6 5 4 3 2 1 0 Mnemonic Namn
R 0 0 0
$00 SBR12 | SBR11 | SBR10 | SBR9 | SBre | scigpH | _BaudRate
I 5 Register High
$01|—1 SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | sBRo | scigpL | BaudRate
W Register Low
R
$02— LOOPS [SCISWAI| RSRC M WAKE ILT PE PT SCICR1 (Control Register 1
R
$03—; TIE TCIE RIE ILIE TE RE RWU SBK | SCICR2 |Control Register 2
R TC OR NF
$04 W SCISR1 | Status Register 1
R RAF
$05— 0 [ o0 [ 0 | 0 | 0 [ ol noir P2 1 scrsre Status Register 2
R | R8 | | 0o | o | o | © 0 | 0 | Data Register
$06—; T8 SCIDRH High
R R7 R6 R5 R4 R3 R2 R1
$07 W SCIDRL |Data Register Low|

SCIOSR1:
SCIO0DRL:

RDRF:

EQU
EQU

; Bitdefinitioner, statusregister

EQU

$CC
$CF ;

SCI O status-register 1.
SCl 0 data-register lag byte.

$20 ;

Receive data register full status bit.
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Bestamma Baudrate-varde

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

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

90001 24100 EG 25 2410 31615 24x10° _ gegs
16x9600 16x156 . 16x157
Eclock: EQU 24000000 ; 24 MHz
; BaudRate register varden, baseras pa PLL-klocka
Baud9600: EQU (Eclock/ (16*9600))
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..programmering..

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