Chuong 5: Hé vi diéu khién 32-bit MC68332 Khoa K¥ thuat Pién — Dién tir

CHUONG 5 HE VI PIEU KHIEN 32-BIT MC68332. (9 TIET)

Ho vi diéu khién Freescale Semiconductor - Tir nim 2004, nhirng vi diéu khién nay duoc phat
trién va tung ra thi truong bai Motorola. Hai hdng Freescale 683xx (trudc diy 1a Motorola
683xx) 1a mot gia dinh twong thich vi diéu khién st dung mot Freescale 68000 dwa trén |5
CPU. Trong d6 MC68332 1a mot vi diéu khién tich hop cao 32-bit két hop kha ning xu 1y dit
liéu hiéu suét cao vdi cac hé théng thiét bi ngoai vi manh m&. MCU nay dugc xay dung tir cac
moé-dun tiéu chuan giao dién thong qua mot bus mo-dun ndi chung (IMB). MCU két hop mot
CPU 32-bit (CPU32), mot mo-dun tich hop hé théng (SIM), mot don vi thoi gian xir Iy (TPU),
mot hang doi mo-dun ndi tiép (QSM), va mot mo-dun bd nhé RAM tinh 2-Kbyte voi kha ning
md phong TPU (TPURAM).

Noi dung chinh chwong 5 gom

5.1. Mé dau

5.2. Mo ta cac tin hiéu.

5.3. Md-dun tich hop hé thong SIM (system integration module).
5.4. Bon vi xtr ly trung tdm CPU ( central processing unit).

5.5. Pon vi x1r Iy thoi gian TPU ( time processor unit ):

5.6. Md-dun ndi tiép c6 hang doi QSM ( queued serial module ):
5.7. TPURAM
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5.1 Mé dau

MC68332 13 mot thanh vién cta ho vi diéu khién Motorola, mot loat cac thiét bi 16-bit va 32-
bit dugc xay dung tir cic mo-dun ngoai vi trén chip tiéu chuan giao tiép bang BUS tiéu chuén.
Cac MC68332 1a mot hé thong diu khién don chip phtc tap ma két hop gdbm mot CPU 32-bit
moé-dun (CPU32), mot mo-dun tich hop hé thong (SIM), médt don vi xir 1y thoi gian (TPU), mot
mo-dun xép hang nbi tiép (QSM), va 2 ché d6 chd Kbyte RAM (SRAM) véi kha nang TPU.
MCU do d6 cung cap cho mét nha thiét ké véi nhiéu tiy chon khac nhau, tir ciu hinh thiét 1ap

lai [am gian doan thé he, phai dugc xem x¢t trong giai doan thiét ké.
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Hinh 5-1 So' @6 chan vi diéu khién 32-BIT MC68332
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Hinh 5-2 So d6 khoi MC 68332

5.2 M0 ta cac tin hiéu.
Céc tin hiéu MCU. Gom tin hiéu géc, chung loai, trang thai hoat dong déng tho1 mo ta cac

chtrc ning tin hiéu. Chan MCU thudng c6 nhiéu chire ning.
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Khoa KV thuat Bién — Pién t

Bang 5.1 : M6 ta cac tin hi€u caia MCU MC68332

Signal MCuU Signal Active
Name Module Type State
ADDR][23:0] SIM Bus —

AS SIM Qutput 0
AVEC SIM Input 0
BERR SIM Input 0

BG SIM Qutput 0
BGACK SIM Input 0
BKPT CPU32 Input 0

BR SIM Input 0

CLKOUT SIM Output —
CS[10:0] SIM QOutput 0
CSBOOT SIM Output 0
DATA[15:0] SIM Bus —
DS SIM Output 0
DSACK[1:0] SIM Input 0
DSCLK CPU32 Input Serial Clock

DSl CPU32 Input (Serial Data)
DsSO CPU32 QOutput (Serial Data)
EXTAL SIM Input —
FC[2:0] SIM QOutput —

FREEZE SIM Output 1
HALT SIM Input/Output 0

ADDR[23:0] — Address Bus: bus dia chi

AS— Address Strobe: Luu trir dia chi

AVEC— Autovector

BERR— Bus Error : 15i bus

BG— Bus Grant : Bus phu tr¢

BGACK— Bus Grant Acknowledge : xac nhan Bus phu tr¢
BKPT— Breakpoint : Diém dung

BR— Bus Request : Yéu cau Bus

CLKOUT — System Clock : Dong h hé thong
CS[10:0]— Chip Selects: Chon chip

CSBOOT— Boot ROM Chip Select: Chon Ram chip khoi dong
DATA[15:0] — Data Bus: bus dit liéu

DS— Data Strobe:luu trir dir li€u

DSACK]1:0]— Data and Size Acknowledge : Xac nhan kich thudc va dir licu

DSCLK — Development Serial Clock : Xung ndi tiép

Cht bién: Nguyén buc Loi

Trang 175



Chuong 5: Hé vi diéu khién 32-bit MC68332 Khoa K¥ thuat Pién — Dién tir

DSI — Development Serial Input : Ngd vao ndi tiép
DSO — Development Serial Output : Ngd ra ndi tiép
EXTAL — External Crystal Oscillator Connection: Két ndi dao déng thach anh ngoai
FC[2:0] — Function Codes : ham ma

FREEZE — Freeze : dong goi

HALT— Halt :

IFETCH — Instruction Fetch: Puong dan Fetch

IPIPE — Instruction Pipeline: Hudng din dudng dng
IRQ[7:1] — Interrupt Request : yéu cau ngat

MISO — Master In Slave Out : Chu trong t& ngoai
MODCLK — Clock Mode Select : Chon ché d6 déng hd
MOSI — Master Out Slave In : Chu ngoai t& trong
PC[6:0] — SIM 1/O Port C:

PCS[3:0] — Peripheral Chip Selects Chon chip ngoai vi
PE[7:0] — SIM 1/O Port E

PF[7:0] — SIM 1/O Port F

PQS[7:0] — QSM I/O Port

QUOT — Quotient Out

R/W— Read/Write : Ché d6 doc / ghi

RESET— Reset

RMC— Read-Modify-Write Cycle

RXD — SCI Receive Data

SCK — QSPI Serial Clock : Dong ho nbi tiép

SIZ[1:0] — Size: Kich thudc

SS— Slave Select

T2CLK — TPU Clock In

TPUCH][15:0] — TPU Channel Signals

TSC — Three-State Control: diéu khién ba trang thai
TXD — SCI Transmit Data : truyén dif liéu

XFC — External Filter Capacitor: tu loc ngoai
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Khoa KV thuat Bién — Pién t

Bang 5.2 Bang tin hiéu cua 68332

XTAL — External Crystal Oscillator Connection: Két ndi thach anh dao dong bén ngoai

Signal MCU Signal Active
Name Module Type State
IFETCH CPU32 Qutput —
IPIPE CPU32 Output —
IRQ[7:1] SIM Input 0
MISO QSsSM Input/Output —
MODCLK SIM Input —
MOSI QSM Input/Output —_
PC[6:0] SIM Output (Port)
PCS[3:0] Qsm Input/Output —
PE[7:0] SiM Input/Output (Port)
PF[7:0] Sim Input/Output (Port)
PQS[7:0] Qsm Input/Output (Port)
QuUOoT SIM Qutput —
RESET SIM Input/Qutput 0
RMC SIM Output 0
RW SIM Output 1/0
RXD QsMm Input —
SCK QSM Input/Output —_
SIZ[1:0] SiM Qutput —
S8 Qsm Input 0
T2CLK TPU Input —
TPUCH][15:0] TPU Input/Output 1
TSC SIM Input —
TXD QSsSM Qutput —
XFC SIM Input —
XTAL SIM OQutput —

Céac bo vi diéu khién thuong gén thém cac vi mach phﬁn cung dé tao ra cac tin hiéu chon mach
bén ngoai, rieng MCU MC 68332 cung cép s&n 20 tin hiéu chon mach c6 thé 1ap trinh ddc 1ap
o toc do truy xuit nhanh trong 2 chu ky cho cac bo nhé va céc thiét bi ngoai vi. Cac tin hi¢u

nay cho phép chon dung lugng tir 2Kbyte dén 1Mbyte

5.3 Mo-dun tich hop hé thong SIM (system integration module).

Mo dun tich hop hé théng SIM thuc hién céc tinh ning sau:

« External Bus Support: H trg giao tiép BUS ngoai

« Programmable Chip-Select Outputs: chon mach chip dau ra 1ap trinh

« System Protection Logic: Mtic logic bao vé hé thong

« Watchdog Timer, Clock Monitor, and Bus Monitor: bo dinh thoi watchdog, xung dong ho va
BUS man hinh
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« System Clock Based on 32.768-kHz Crystal for Low Power Operation: Khéi dao dong thach
anh tao xung 32.768KHz tiéu thu ngudn thap

* Test/Debug Submodule for Factory/User Test and Development: Churc nang chay thtr nghiém
Test/Debug 1am cong cu phat trién phan mém cho ngudi sir dung

Module tich hop hé théng gém c6 5 khéi chinh thuc hién céc chirc nang: khoi dong, khdi tao,
cAu hinh cho cac chirc ning va truy cap BUS ngoai.

-Khéi bao vé va dinh cau hinh cho hé théng MCU thiét 1ap cdu hinh va ché d6 hoat dong. Khoi
nay con cung cap BUS va giam sat phan mém watchdog

-B0 tao xung Clock sé& tao Clock cho hoat dong cua SIM, cac khdi mach khac va cac thiét bi
bén ngoai, ngodi ra nd con cd bd tao chu ky ngat hd tro cac chuong trinh ngat theo gii han
thoi gian nhét dinh.

-Khéi giao tiép BUS ngoai xir 1y viéc truyén thong gitta module IBM va khong gian dia chi bén
ngoai

-Khdi chon chip cung cap 11tin hiéu chon chip va 1 tin hiéu chon ROM khoi dong (boot
ROM). Ca hai nhém nay déu tao ra ciing thanh ghi dia chi co s¢ va thanh ghi lua chon

-Khéi kiém tra hé théng bao gdm cac khdi mach phin cimg can thiét cho viéc chay kiém tra
MCU. N6 thyc hién cac chirc nang thir nghi¢m nha méay ma khong thuc hién chirc nang binh
thuong.

Céc thanh ghi diéu khién ctua SIM bao gom 128 byte, cac thanh ghi khong ding (not use) khi

doc sé tra vé gia tri 0
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Khoa KV thuat Bién — Pién t
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-«— MODCLK

CHIP SELECTS

» CHIP SELECTS

EXTERMNAL BUS INTERFACE

<:> EXTERNAL U

e——— RESET

FACTORY TEST

€— T5C
—— FREEZE/QUOT

Hinh 5-3 So' d6 khoi SIM

5.4 Pon vi xir ly trung tdm CPU ( central processing unit).

MCU 86332 st dung CPU 32 bit véi céc tinh nang nhu:

« Upward Object Code Compatible: Dbi twong ma twong thich huong 18n, cac phan mém khéng

can stra doi1 van co6 thé thuc hién duoc

» New Instructions for Controller Applications: Cé cac 1énh méi chuyén dung cho chitc nang

diu khién

« 32-Bit Architecture: Cau triic 32 bit

* Virtual Memory Implementation: Chirc nang quan ly bd nhé 4o

« Loop Mode of Instruction Execution: Ché do ldp cac 1énh va hudng dan thuc hién

* Table Lookup and Interpolate Instruction: bang tra ctru va ndi suy 1énh dua vao
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« Improved Exception Handling for Controller Applications: Nang cao xir 1y cai tién cac chirc
nang ngoai 1é trong cac tng dung diéu khién

« Trace on Change of Flow: Chtrc ning do tim thay ddi diéu khién cua chuong trinh

« Hardware Breakpoint Signal, Background Mode: Tin hiéu ngat bang phan cimg, ché do nén

* Fully Static Operation: thuc hién tinh

Y 0

BUS STATE
ANALYZER

TARGET
MCU

Hinh 5-4 CAu hinh BUS phan tich trang thai

CPU32, cac m6-dun xtr 1y 1énh ctia ho M68300, dua trén bd vi xur 1y tiéu chuin cong nghi¢p
MC68000. N6 c¢6 nhiéu tinh nang cia MC68010 va MC68020, ciing nhu céc tinh ning doc dao
phtt hop cho cac ung dung diéu khién hiéu suat cao. MC 68332 c6 mi 1énh hoan toan tuong
thich v&i M68000 nhung né trdi hon giai thuat tinh toan chuyén sau va hd trg ngdn ngit bac
cao. Ciu trac hd tro ngdn ngir bic cao bang phan cimg caia MC68332 s& 1am giam do 16m va do
phtc tap cua cic chuong trinh diéu khién khi thyc hién ching bang ngén ngit cip cao. CPU
MC68332 c6 16 thanh ghi 32 bit, mot thanh ghi bd dém chuong trinh 32 bit, mot thanh ghi con
tré ngan xép 32 bit, mot thanh ghi trang thai 16 bit, hai thanh ghi ma 1énh c6 chirc ning thay
ddi dugc va mot thanh ghi vecto co s¢ 32 bit.

Céc mo hinh 1ap trinh cia CPU bao gdm mé hinh 1ap trinh mirc tng dung va mé hinh 1ap trinh
mirc gidm sat twong Gng voi mic dic quyén nguoi sit dung va mirc dic quyén ngudi giam sat.
Mot s 1énh chi thue hién & mic gidm sat ma khong str dung duge ¢ mirc tng dung. Diéu nay
cho phép chuong trinh giam sat bao vé cac tai nguyé hé thdng. Bit S trong thanh ghi trang thai

s& xac dinh muc dic quyén ciia chuong trinh
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Hinh 5-5 So' dd khoi CPU32

5.5 Pon vi xi ly thai gian TPU ( time processor unit ):

B6 xur 1y thot gian TPU 1a bo xtr Iy chuyén dung hoat dong doc 1ap véi b xir 1y 32 bit ¢ cac
tinh ndng nhu sau

* Dedicated Microengine Operating Independently of CPU32

* 16 Independent, Programmable Channels and Pins: 16 kénh doc 16p 1ap trinh dugc

« Any Channel can Perform any Time Function: Mot kénh bét ky c6 thé thuc hién ham dinh

thoi bat ky
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« Two Timer Count Registers with Programmable Prescalers: Hai thanh ghi dém dinh thoi co
b6 chia trudc co thé 1ap trinh

« Selectable Channel Priority Levels: Mtc wu tién cho cac kénh c6 thé lap trinh dugc

TPU 1a mot bd vi diéu khién thong minh hoat dong ban tir dong thyuc hién cac tac vu diéu khién
thoi gian. N6 hoat dong d(‘”)ng thoi vé1 CPU, n6 thuc hién céc tdc vu da dugc dinh trinh trong
TPU, xtt 1y cac 1énh trong ROM, truy xuét cac dit liéu chia s& cing CPU va tac dong cic ngd
vao ra dinh trinh. B6 xtr Iy thoi gian cung cap hiéu suét tdi wu cho cac chuong trinh diéu khién

co lién quan tdi thoi gian

5.6 M6-dun ndi tiép cé hang doi QSM ( queued serial module ):
Cac QSM c6 hai giao dién ndi tiép, xép hang doi giao dién ngoai vi ndi tiép (QSPI) va giao

dién truyén thong ndi tiép (SCI)

P «— 3 MISO/PQSO
I < » MOSIPQSH
IS <> SCKIPQS2
QSPI - <« PCS0SS/PQS3
> <« » PCS1/PQS4
>| <« » PCS2PQSS
> <€ » PCS3PQSH
ﬁ PORT QS
. INTERFACE /L
LOGIC \r
> < % TXDPQST
SCl
- RXD

Hinh 5-6 So dd khéi QSM
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* Enhanced Serial Communication Interface (SCI), Universal Asynchronous Receiver
Transmitter (UART): Modulus Baud Rate, Parity: Cai tién giao dién truyén thong ndi tiép,
modulus toc dd Baud, chin 1é

* Queued Serial Peripheral Interface (SPI): 80-Byte RAM, Up to 16 Automatic Transfers:

« Dual Function I/O Ports: Cong giao tiép vao ra c6 2 chic ning

« Continuous Cycling, 816 Bits per Transfer: truyén nbi tiép 8 — 16 bit

Céac QSPI cung cip mo rong ngoai vi dé dang hay truyén thong xur 1y ndi thong qua mot ché do
song cong, déng bo, ba duong bus. Bén con chip ngoai vi 14p trinh liwa chon, ¢ thé chon 1én
dén 16 thiét bi ngoai vi. Mot hang doi RAM khép kin cho phép nbi tiép 1én dén 8-16 bit hoic
truyén tai dir liéu 256-bit ma khong cé su can thiép ctia CPU. Mot ché do bao quanh dic biét
hd tro lién tuc léy mau cua mot thiét bi ngoai vi ndi tiép, véi tu dong cap nhat QSPI RAM, cho

hiéu qua véi bo A / D chuyén doi.

5.7 TPURAM

Module Ram tinh c6 thé sir dung lam bd nhé md phong cho bo xir Iy thoi gian - Static RAM
Module with TPU Emulation Capability (TPURAM)

» 2-Kbytes of Static RAM: Dung lugng RAM tinh 2Kbyte

« May be Used as Normal RAM or TPU Microcode Emulation RAM: C6 thé st dung lam bo
nhé RAM thong thuong hoac bo nhd RAM chira ma vi chuong trinh cho TPU

HOST — TIMER
INTERFACE CONTROL SCHEDULER SERVICE REQUESTS CHANNELS

CHANNEL 0
SYSTEM | | T T 1 | [ Trwamne 4 ]

CONFIGURATION TCR1 B _CHEUNEJ_ |
T2CLK —| TCR2 L]

DEVELOPMENT
IMB SUPPORT AND TEST
MICROENGINE

CHANNEL

CHANNEL CONTROL
CONTROL DATA STORE CONTROL AND DATA
PARAMETER EXECUTION
RAM uwm o e ]
CHANNEL 15

Hinh 5-7 So @6 khéi TPU
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TPURAM c6 dung lugng 2Kbyte SRAM, téc do truy xuat nhanh véi hai chu ky BUS, né c6 thé
sir dung 1am ngin xép hoic khai bao bién. Ngoai ra con cd thé dung 1am bo nhé mé phong thyc
hién trong giai thuat thoi gian méi. TPURAM c6 thé chiém 4Kbyte trong ban d6 bo nhé, nhung
khi d6 cac thanh gi diéu khién TPU sé& khong diéu khién dugc

Cac TPU c6 thé duoc xem nhu mot may vi tinh dic biét ¢c6 muc dich thuc hién mot loat 1ap
trinh cua hai hoat dong, phi hop va nam bit. Mai 1an xuat hién caa mét trong hai hoat dong
dugc goi la mot sy kién. Mot loat chuong trinh cua su Kién dugc goi la mot chie nang. TPU
chie ning thay thé c4c chire ning phan mém sé& yéu cau may chu dich vu ngiat CPU.

Céc churc ning thoi gian duoc lap trinh hién dang co san:

« Pau vao chup / dau vao qua trinh chuyén doi truy cap

« Pau ra so sanh

« diéu ché do rong xung

« dong bo diéu ché do rong xung

« Thoi gian do ludng véi qua trinh chuyén doi va phét hién

« Thoi gian do ludng vai qué trinh chuyén doi khdng co phét hién

« Churc vu dong bo phat xung

* Bong co budc

* Thoi gian / d§ rong xung

Chu bién: Nguyén buc Loi Trang 184



Chuong 6:Lap trinh hop ngit trén ho VDK 32-bit MC68332

Khoa K¥ thuat Bién — Dién tir

CHUONG 6 LAP TRINH HQOP NGU TREN HOQ VI PIEU KHIEN 32-BIT MC68332.

(9 TIET)

Noi dung chinh chwong 6

6.1. Mo ta chi tiét cac 1énh cia MC68332.
6.2. Trinh dich hop ngt.
6.3. Khuon dang ctua chuong trinh hop ngir.

6.4. Danh gia biéu thurc trong thoi gian dich.

6.5. C4c chi dan.

6.6. Cac diéu khién cua trinh dich hop ngit.
6.7. Hoat dong lién két.

6.8. Macro.

6.9. Lap trinh cho TPU.

6.10. Lap trinh xuat nhép.

6.11. Lap trinh cho QSM.

6.12. Lap trinh cho TPURAM.

6.13. Lap trinh sir dung ngat
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6.1 M0 ta chi tiét cac Iénh ciia MC68332.
Tap 1énh cua MC 68332 c6 thé chia thanh 8 nhém nhu sau:

o Nhém tryén dit liéu

o Nhém lénh sé hoc

o Nhém Iénh logic

o Nhdém Iénh quay va dich

o Nhom Iénh xur ly bit

o Nhém lénh BCD

o Nhom lénh diéu khién chuong trinh

o Nhém Iénh hé théng

6.1.1 Nhom truyén dir ligu:

Bao gém 1énh truyén dit liéu gitta bd nhé va thanh ghi; thanh ghi va thanh ghi. Do dai dit lidu
truyén c6 thé 8 ,16 hodc 32 bit. Cac thanh ghi dir liéu va dia chi c6 thé dung trong 1énh, cac
thanh ghi hé thong nhu thanh ghi ma diéu kién CCR thanh ghi con tré ngan xép nguoi sir dung
USP thanh ghi trang thai SR ciing c6 thé ding trong céc 1énh di chuyén dif lidu.

. Lénh chuyén gitra cac thanh ghi EXG (Exchanger)

Chuyén doi giita hai thanh ghi dir liéu 32bit va khong c6 ma diéu kién nao bi thay dodi, cac
thanh ghi nay c6 thé 1a thanh ghi dit liéu da ning hodc thanh ghi dia chi
Vi du: EXG D3,D5
" Lénh nap dia chi tu dong LEA (Load Effective Address)
Nap dia chi 24 bit vao thanh ghi dia chi, khong c6 ma diéu kién bit nao thay doi
Vidu LEA 8500H, Al ;Al = FFFF8500H
LED 10H(PC),Al :Al =PC +10H
. Lénh lién két va dinh vi tri LINK
Dinh vj tri viing nhé ngan xép va thuc hién danh séach lién két, khong c6 ma diéu kién bit nao
thay doi
Vi du: Thanh ghi A0 = 00006200H; thanh ghi A7 = 0000FFC7H, sau khi thuc hién Iénh
LINK A0, #0FFFOH
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Thi khi d6 A7 = 0000FFFBH
. Lénh di chuyén dit lieu MOV
Di chuyén dit liéu theo byte hoic theo tir , tir dai ( long word) giira thanh ghi dit liéu, thanh ghi
dia chi va 6 nhé
Vi du: MOVE.B  #29H,D3
MOVE.W D3,D6
MOVE.L  (A0)+ DO
. Lénh chuyén dit liéu vao thanh ghi dia chi MOVEA (Mode Address)

Vidu MOVEA.W #9F00H,A2
. Leénh chuyén di lidu nhiéu thanh ghi MOVEM (move multiple registers)

Dung truyén dit liéu tir bo nhé vao cac toan hang 1a cac thanh ghi dif liéu, cac thanh ghi dia chi
. Lénh chuyén di lidu téi thiét bi MOVEP (move peripheral data)
Dung vao ra véi % BUS dir liéu, sir dung cac toan hang tir hoic tir dai, khong c6 ma diéu kién

nao thay doi khi thuc hién lénh

6.1.2 Nhom Iénh s6 hoc
Bao gém cac 1énh cong trir 8, 16 hodc 32 bit; cac 1énh nhan co dau va khong diu co6 gia tri 16
bit, cac 1énh chia cac sb 16 hodc 32 bit cho cac sb co gia tri 8 hodc 16 bit; cac Iénh x6a léy bu 2
gia tri 32bit. Nhém I¢nh nay con thuc hién véi dau mo rong
. Lénh cong nhi phdn ADD (add binary)
Cong cac gia tri 8, 16 hoac 32 bit. Trong hai toan hang phai c6 mot thanh ghi dix liéu
. Lénh cong dia chi ADDA (add address)
Cong dir liéu vai thanh ghi dia chi, chi ¢6 dir liéu word va long word duoc st dung
Vidu: A0 = CE001A2BH, A3 = 00140300H
ADDAW  AO0,A3
Khi d6 A3 = 00141D2BH, chi 0 tir thap A3 thay doi , A0 khong thay doi
. Lénh cong gia tri tac thoi ADDI (Add immemdiate)
Cong todn hang tirc thoi co d6 dai 8, 16, hoac 32 bit vao toan hang dich
. Lénh cong nhanh ADDQ (add quick)
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Tuong tu 1énh ADDI, khac & chd todn hang tac thoi cd gi tri tir 1 dén 8, khi cong mot gia tri
tirc thoi vao mot thanh ghi dia chi thi ca 32 bit thanh ghi déu thay doi.

" Lénh cong mo rong ADDX (add extended)

Chi c6 2 ché @6 dia chi Ia thanh ghi dix liéu cong vai thanh ghi dit liéu

" Lénh x6a CLR (Clear an operand)

Lénh nay ghi 0 dén toan hang, 3 kich thudc di liéu déu duoc sir dung

Viduy: CLR.B DO ; x0a 8 bit thip DO
CLR.W A4 :Xoa 16 bit thap cua D4
CLR.L ARRAY  :x0a4 byte trong bo nhé bat dau tir dia chi ARRAY

. Lénh chia c6 dau DIVS (sign divide)

Thuce hién chia c6 ddu 32 bit trong todn hang dich cho sé 16 bit trong toan hang nguédn, thuong
s6 chira trong 16 bit thap cua toan hang dich, s6 du chtra trong 16 bit cao cua toan hang dich.
DAu cua sb trir ludn cing dau véi s6 chia

. Lénh chia khéng dau DIVU (unsign divide)

Tuong ty Iénh DIVS nhung thuc hién véi s6 nhi phan khong dau

. Lénh nhan c6 dau MULS ( sign multiply )

Thuc hién nhan 2 s6 ¢6 dau 16 bit, todn hang dich 1a thanh ghi dit liéu

. Lénh nhan khéng ddu MULU (unsign multiply)

Tuong tu 1énh MULS nhung thyc hién véi s6 nhi phan khong dau

. Lénh trir nhi phén SUB (Subtract binary )

Thuce hién trir nhi phan trong toan hang dich, thanh ghi dir liéu trong todn hang ngudn

. Lénh trur dia chi SUBA (' subtract address )

Toén hang dich la thanh ghi dia chi, chi dung dir liéu word hoac long word

. Lénh trar nhanh SUBQ (subtract quick )

Str dung khi trir di gia tri tir 1 dén 8, tat ca cac kiéu dir liéu déu co thé sir dung

6.1.3 Nhom Iénh logic

Bao gé)m cac 1énh AND. OR XOR va NOT thuc hi¢n gia tr1 8,16 hoac 32 bit trong cac thanh
ghi dir li€u, trong bd nhd va thanh ghi CCR hodc SR

. Lénh logic AND
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Thue hién AND giira hai todn hang, tat ca kich thudc dir liéu déu c6 thé sir dung
Lénh ANDI (and immediate)

Tuong tu 1énh AND nhung toan hang ngudn 12 mét sé tuc thoi

. Lénh logic OR

Tuong tu nhu 1énh AND nhung OR hai dit liéu

" Lénh ORI ( Or immediate )

Thuc hién OR toan hang dich véi toan hang ngudn

. Lénh EOR
Thuc hién logic XOR gitra hai todn hang
. Lénh EORI

Thuc hién EOE véi toan hang tuc thoi
. Lénh NOT

L4y bl 1 toan hang dich, cac co déu bi tac dong

6.1.4 Nhom Iénh quay va dich

Thuc hién 8, 16 hodc 32 bit trong thanh ghi dir li¢u hodc bd nhé. Khi quay dich mot thanh ghi
dir liéu can chi thi sb bit s& quay.

Khi dich 8 bit ¢6 thé sit dung toan hang ttrc tho1i, vi du nhu sau

ALS.B #4,D2 ; dich tréi s6 hoc 4 bit

LSR.W #6,D1 ; dich phai logic 6 bit

ROL.L #3,D5 ; quay tréi 3 bit

ROXR.B  #5,D4 ; Quay phai véi ¢& X 5 bit

Khi quay 16n hon 8 bit s6 1am dém dich phai ndm trong thanh ghi dit liéu
ASL.L D2,D3 ; Dich trai D3 v6i D2 bit

. ASL Arithmetic Shift left: Dich trai s6 hoc

A

X/C

A
o

Operand
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. ASL Arithmetic Shift Right: Dich phai sé hoc

> Operand » X/C
" LSL logic shift left : Dich trai logic
X/C |« Operand < 0
" LSR logic shift right : dich phai logic
0 > Operand » X/C

6.1.5 Nhom Iénh xir ly bit

Xt 1y 8 hodc 32 bit trong thanh ghi dir liéu hoac by nhd

. Lénh kiém tra 1 bit va thay doi gia tri BCHG (text a bit and change )

Mot bit trong toan hang dich s€ duoc kiém tra va hiéu chinh co Z, néu bit =0 thi Co ZF = 1 va
nguoc lai. Nhu vay Z 1a bu cua bit kiém tra

. Lénh kiém tra va x6a bit BCLR (text a bit and clear)

Tuong tu nhu 1énh BCHG nhung sau kiém tra bit text vé 0, c& Z giéng nhu BCHG

. Lénh kiém tra va lap bit BSET (text a bit and set )

Tuong tu nhu 2 1énh trén nhung sau khi kiém tra bit 1én 1

6.1.6 Nhém lénh BCD

Gom cong trir 1dy am (bu 10), cac dir liéu 8 bit ( 2 s6 BCD ) cac toan hang c6 thé nam trong
thanh ghi dir li¢u hodc bo nhd

. Lénh cong thap phan véi dau ma rong ABCD (add decimal with extend )

Dung cong 2 s6 BCD véi nhau, dung cd X dé cong chinh xac hon, thyc hién véi cac toan hang
byte c6 2 ché do dia chi 1a tryc tiép thanh ghi

. Lénh lay am caa mot sé ma rong NBCD (negative decimal with extend )

Lénh nay thuc hién toan hang byte, mudn c6 s6 am thi lay bu 10

" Lénh trir thap phan ¢ dau mé rong SBCD (subtract decimal with extend )
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Gidng nhu ABCD chi c6 hai thanh ghi dia chi dit liéu, toan hang dich trir di toan hang ngudn

6.1.7 Nhém Iénh diéu khién chwong trinh

Bao gdm & nhanh (nhay c6 diéu kién ), nhay khong diéu kién, 1énh lap byte 1énh goi va quay
vé tir chuong trinh con

C6 16 ma thyc hién chuong trinh bao gom

CC: Carry clear co C x6a

CS: carry set co C lap

EQ equal bang

F: never true (faul) — Sai

GE: Greater than or Equal — 16n hon hodc bang

GT : Greater than — 16n hon

HI: high — Cao

LE: less or equal — nhé hon hodc bang

LS low or the same - nho hon hodc bang

LT: less than — nho hon

MI : minus —&m

NE: not equal — khong bang

PL: plus — duong

T: allways true — ding

VC overflow clear - VF =0

VS overflow set— VF =1

. Lénh ré nhanh theo BCC (branch condition )

Néu co C = 1 tat ca cac 1énh déu sir dung trix 1énh T va F

. Lénh kiém tra diéu kién, giam va r& nhanh DBCC

Thyc hién chtrc nang lap va két thuc theo 2 cach: theo diéu kién va theo sb dém
" Lénh lap theo diéu kién SCC ( set according to condition )

Trude tién kiém tra diéu kién, néu ding byte toan hang dich 1én 1, néu sai x6a vé 0
. Lénh ré nhdnh BRA ( branch always)

Chuyén dén nhan chi thi day 13 1énh ding dia chi twong dbi
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