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LGOI NOI PAU

BY vi ¥ Iy ngdy caing phat trién hoan thién va dugc s dung h&u h&t trong cac e thing
didukhién trong cory ndhiép ciing nhu trong cc thiét b ddn djng CHinh rho vai trd, chifc niing clia vi
Xt ly d% dem | nhidu uu diém, miu tivh ndrg dac Hiét dho cac hé thbng didu khién.

Chc tha nghien ciiu khdrg ngimg nghign cifu céc hé thérg didu Kién va et dung vi xF Iy 48
thay thé, v& cing difnh vi th€ d3 thic ddy Irh wic vixd Iy phat trién ngdy caing hoin hdo thich
nghi vdi yéu cBu digu khién. DE don gign b6t ey phifc tap clia phéin aling Khi ding vi G Iy nén céc rh
nghién ot dz tich hop hé vi xd Iy thinh mdt ic goi b vi diéu khién

N&i dung cubn séch ndty dirqc bign soan gbm 7 chuorg, trong dé chuong 14i6i thigu vé lich e
phat trién cia vi x 1y, chuong 2 trinh bay c4u tric dia vixi Iy & bit, cuong 3 tirh bay vé chu
tric vi xd 1§ 16 bit 8086/8088, chuong 4 trirh bay vé vi dbu Kiign & bit ho MCSBI, chuory 5
trirh by v& 2p trinh biing hap ngit cho vi diu khién, chuorg & trinh bay vé c4c IC o8 vi ckc IC
ngozi vi thudng ding trong céc hé théng vix 1§ va vi diéu khién. Chrorg 7 trirh by céc gao tiép
thudng gap trong thuc t€ gita vi dibu ¥ién véi céc thiét bingoai vi

N&i dung trorg cubn séch rhigm trang bi cAc kién thitc co ban vé vi xt 1§ va vi dibu khién cho
sinh vién ngarh dién — dién 1, dsc bigt 12 vi didu khién ho MCSB1 v céc g dung giao tié'p va digu
khién co ban

Moi dbng gbp x2y dung xin hBly gbi vé téc gié theo dia ol phu_nd@yzhoacom - xin dhén
thanh c&m on.
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Chuong 1
¢161 THIEU LICH SU

GIGI THIEU LICH SU PHAT TRIEN CUA CAC HE VI XU LY
1 Gidithiéulich ef phat trién cia céc vixF Iy
Chifc ndng cta vi xf ly
M4y vi tinh
KHAI NIEM €G BAN VE CAU TRUC cUA VI XU LY
Chiéu dai ti da liu.
Kha ning truy xudt bd nhd.
T8c 46 1am viéc cha vi xF ly.
Céc thanh ghi cha vi xf ly.
Cac lénh clia vi xf ly.
Céc ki€u truy xudt bb nhd.
Céc loai b6 nhd .

CA

PN RN o

Cac mach dién gao tié’p ngoai vi clia vi xJ ly.
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Chuong 1. Gidi thiéu lich e phat trién ciia vi xJ ly.
SPKT

I.  GIGI THIEU LICH SU PHAT THEN CUA CAC HE VIXU LY:

1. Gidi thiéu lich sit phat trién ciia cic hé vi xi 1¥:

M4y tinh s6 12 mot hé thong bao gdm cdc mach dién ti xi& 1y tin hiéu dang s6 dudc diéu
khién bdi chuong trinh, c6 thé lam nhitng cong viéc ma con ngudi mong mudn. Chuong trinh sé&
diéu khién cdc mach dién s& cdch di chuyén va xi 1y dif liéu (data) bing cdch diéu khién cdc
mach logic s6 hoc, cdc bd nhé (memory), cdc thi€t bi xuat / nhap (Input/output). Céch thifc cdc
mach dién logic clia mdy tinh s6 k&t hgp lai v6i nhau tao thanh cdc mach logic s6 hoc, cdc vi mach
nhé va cdc thi€t bi xua't/ nhap dudc goi l1a ciu tric.

Vi xtt 1y ¢6 cdu tric giong nhu may tinh sd va c6 thé xem nd 1a mdy tinh s6 vi ca hai déu tinh
to4an dudi sy di€u khién ctia chuong trinh.

Lich st phat trién clia vi xif 1y gin lién vé6i sy phat trién clia cdc vi mach dién ti vi vi xt ly
12 vi mach dién tr ch€ tao theo cong nghé LSI (large scale integrated) cho dén VLSI (very large
scale integrated).

Vi sy kham pha ra transistor va phat trién cta cong nghé ch& tao vi mach SSI, MSI, may
tinh vin con 12 mdt nhém gém nhiéu IC k&t hgp lai véi nhau, cho dén thip nién 70, vSi su phat
trién clia cong nghé LSI, cdu triic mdy tinh dudc rit gon bdi-cdc nha thi€t k&€ va dudce ché tao
thanh mot IC duy nhat duge goi la vi x{t ly (microprocessor).

Vi xtt Iy k&t hgp v6i cdc thi€t bi khéc tao ra cdc mdy tinh c¢6 kha nidng tinh todn rat I16n nhu
m4y vi tinh va c6 thé tao ra cdc sdn pham khdc cdc mdy dién thoai, cdc tdng dai dién thoai, cdc hé
thong diéu khién tu dong...

Vi x{t 1y dau tién c¢6 kha ning xi¥ 1y 4 bit dif liéu, cdc vi x&¥ Iy ndy c6 tdc do xi 1y rat cham,
cdc nha thiét k& cdi ti€n thanh vi xi¥ 1y 8bit, sau d6 12 vi x{ Iy 16 bit va 32 bit. Su phat trién vé
dung lugng cdc bit clia vi x& Iy 1am ting thém s6 lugng cdc 1énh diéu khién va cdc 1énh tinh todn
phtc tap.

Lich sU phat trién cOa vi xU ly gdn lién v&i hdng INTEL:
e  Thing 4 nim 1971, Intel sdn xuat ra vi xi¥ 1y 4 bit c6 ma s& 4004 c6 thé truy xuat

4096 6 nhd 4 bit va c6 45 1énh.

e  Thing 4 nim 1972, Intel cdi ti€n va cho ra vi x& 1y 8 bit c6 ma sd 8008 cé thé truy
xuit 16K 6 nhé 8 bit va c6 48 1énh.

o Thang 4 nim 1974, Intel cdi ti€n vi x{ 1y 8008 thanh vi xi¥ 1y 8080 c6 thé truy xuat
64Kbyte bd nhS va c6 nhiéu 1énh hon, chay nhanh gap 10 1an so véi 8008.

o Thang 4 nim 1976, Intel cdi ti€n vi x{r Iy 8080 thanh vi x{ ly 8085 c6 thém mach tao
xung clock dugc tich hgp bén trong, c6 nhi€u ngit trén chip phuc vu cho nhiéu ting
dung va tich hgp mach diéu khi€n hé thong trén chip.

e  Thdng 6 nim 1978, Intel sdn xudt vi x&t Iy 16 bit c6 ma s& 1a 8086: c6 20 dudng dia
chi cho phép truy xuit IMB bo nhé va bus dif liéu bén trong va bén ngoai déu l1a
16bit.

2 o Vi xif ly

o saomonlt ol e
TUV VYUV O IOV ICTISPRGCUOT VT
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Chuong 1. Gidi thiéu lich e phat trién cia vi xJ ly.
SPKT

e  Thang 6 ndm 1979, Intel sdn xudt vi x&t 1y 16 bit c6 ma s6 1a 8088 chli y&€u dva vao
vi xt 1y 8086 nhung khdc vdi vi x&t 1y 8086 1a bus dit li€u bén ngoai chi c6 8 bit
nhung bus dit liéu bén trong vi x& 1y 1a 16 bit, muc dich cdi ti€n ndy nhim ha gid
thanh hé théng va trd thanh vi x{t ly trong may tinh IBM-PC/XT.

o Va0 cudi niam 1981 va 1982, Intel cho ra ddi vi xtt Iy 80186 va phién bdn md rong
clia vi xir 1y 8086 c6 hé trg quin 1y bd nhS theo phan doan va bdo vé bd nhd, bus dia
chi c6 24 dudng cho phép truy xuat 16Mbyte bd nhd.

o Théng 2 nim 1982, Intel cho ra ddi vi xir Iy 80286 ciing 1a vi xit Iy 16 bit va chd yéu
ciing phat trién tir vi xi¥ Iy 8086 c6 thém nhiéu chifc ning nhu mach dinh thdi dugc
tich hgp, mach diéu khién DMA, mach diéu khién ngidt va mach chon chip bd nhé
dugc thi€t k& riéng cho cdc (tng dung nhiing véi gia chip thap.

o Thang 10 nim 1985, Intel cho ra dGi vi x& 1y 80386 chinh 1a vi x{ 1y 32bit, ¢6 quan ly
bd nhé theo trang va phin doan bd nhd, bus dit liéu bén trong va bén ngoai déu 1a 32
bit, tdp thanh ghi dudc mdJ rong.

o Thing 4 nim 1989, Intel cho ra ddi vi xtt 1y 80486, c6 cdi thién kién tric d€ ting
hiéu sué't, cung cap bd nhé cache trén board, don vi-diu chAm dong trén board. C6
thém 6 1énh so véi vi xit Iy 80386. Lénh dinh thdi dugc cdi ti€n d€ ting hidu suit.

o Thang 3 nim 1993, Intel cho ra ddi vi x{t Iy Pentium 13 vi x 1y 64 bit c6 don vi ddu
chdm dong hiéu sudtcao. Lénh dinh thdi dudc cii ti€n so v§i 80486.

. Théng 3 nim 1995, Intel cho ra ddi vi xit Iy Pentium Pro ¢6 2 cap cache c6 sén.
. Thang 3 nam 1997, Intel cho ra ddi vi x& 1y Pentium II - Pentium Pro + MMX.
o Niam 1999, Intel cho ra ddi vi xir 1y Pentium III — IA64, m& rong tao ludng SIMD

. Nim 2000, Intel cho ra ddi vi x& 1y Pentium IV.

2. Chidc ning cua vi xut 1y

Vi xttr ly diing cdc cdng logic giong nhu cdc cong logic duge si dung trong don vi xi 1y
trung tAm (central processing unit) cia mdy tinh s6. Do cdu tric giéng nhu CPU va dugc xay
dung tr cdc mach vi dién t& nén c6 tén 1a vi x& ly: microprocessor. Gidng nhu CPU,
microprocessor ¢6 cdc mach dién tif cho viéc diéu khién dit liéu (data) va tinh todn dit liéu dudi
su diéu khién ctia chuong trinh. Ngoii ra microprocessor 13 mot don vi xit 1y dit liéu.

Cong viéc xU ly du ligu la chic ndng chinh cba vi xU ly. Viéc xit 1y dit liéu bao gdm
tinh todn va diéu khién dit liéu. Viéc tinh todn dudc thuc hién bdi cic mach dién logic dudc goi
12 don vi xt logic s6 hoc (arithmetic logic unit: ALU ) c6 thé thuc hién cdc phép todn nhu Add,
Subtract, And, Or, Compare, Increment, Decrement.

ALU khdng thé thyc hién modt phép todn ma khdng cé dit lidu, vi du ALU cong 2 dit liéu
vdi nhau thi 2 dif liéu phdi dit ding vi tri trude khi cong. ALU khong thé thuc hién viéc chuyén
dit liéu tr noi nay dén noi khdc. P& ALU c6 dit liéu cho viéc x&t 1y thi ngoai mach di€én ALU, vi
xtr 1y con c6 cdc mach dién logic khdc d€ diéu khién dif liéu. C4ac mach dién logic diéu khién dit
liéu s& di chuyén dit liéu vao ding vi tri d€ khdi ALU x& 1y dif liéu. Sau khi thuc hién xong,
kh&i diéu khié€n sé& di chuyén dit liéu dén bit cif ndi nio mong mudn.

Vi xi? Iy : 3

+ aci v
ud.

ne thinnnncnl
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Chuong 1. Gidi thiéu lich e phat trién ciia vi xJ ly.
SPKT

P& xit ly dit liéu, vi x& ly phai diéu khién cdc mach logic, d€ vi xt 1y diéu khién cdc mach
logic thi can phai c6 chuong trinh. Chudng trinh 13 tdp hdp cdc lénh &€ xit 1y dit liéu thyc hién
tirng 1€nh da dugc luu trit trong bo nhd, cong viéc thuc hién 1€nh bao g6m cac buGc nhu sau: don
1énh tir bd nhé, sau d6 cdc mach logic dicu khién sé& gidi ma 1énh va sau cung thi cic mach
logic diéu khién sé& thuc hién 1énh sau khi ma gidi ma.

Do cdc 1énh luu trit trong bd nhd nén cé thé thay d6i cdc 1énh né€u cin. Khi thay ddi cdc
1énh ctia vi xit 1y tiic 14 thay d6i cdch thic x{ 1y dif liéu. Céc 1énh luu trit trong bd nhé sé quyét
dinh cong viéc ma vi x 1y s€ lam.

Tom tdt: Chiic nang chinh cia vi xit Iy la xit ly dit lieu. Dé lam duoc diéu nay vi xit Iy phdi
c6 cdc mach logic cho viéc xit Iy va diéu khién dit liéu va cdc mach logic diéu khién. Cdc mach
logic xit ly s€ di chuyén dit ligu tic noi nay sang noi khdc va thuc hi¢n cdc phép todn trén dit
ligu, mach logic diéu khién sé quyét dinh mach dién nao cho viéc xit Iy dit ligu. vi xit Iy thuc
hién mot lénh véi trinh ty nhu sau: doén lénh tic by nhd, tiép theo mach logic diéu khién sé gidi
md lénh dé xem lénh dé yéu cdu vi xit Iy thuc hién céng viéc gi, sau do vi xit Iy sé thuc hién
diing céng viéc ciia lénh dd yéu cdu, qud trinh nay duoc goi la chu ky don - va - thuc hién lénh
(fetch / execute cycle).

Ngoai chifc ning dén va thuc hién 1énh, cdc mach logic diéu khién con diéu khién cic
mach dién giao ti€p bén ngoai k&t ndi véi vi xi 1y. Vi xi& 1y cdn phai c6 su trg gitip clia cdc
mach dién bén ngoai. Ciac mach dién dung d€ luu trit 1énh d€ vi xit Iy xt 1y dudc goi 12 bg nho,
cdc mach dién giao ti€p d€ di chuyén dit liéu tir bén ngoai vao bén trong vi xtt Iy va xudt dif liéu
tlr bén trong vi x{r 1y ra ngoai duoc goi 1a cdc thiét bi 1/0 hay cac thiét bi ngoai vi.

3. May vi tinh (Microcomputer):

Vi xtt 1y 12 mot IC chuyén vé xt 1y dit liéu va diéu khién con mdy vi tinh 12 mot hé thong
mdy tinh hoan chinh dugc xay dung tif mdt vi xit 1. Mdy vi tinh hoan chinh bao gdbm mot vi xit
1y, bd nhd va cdc cong /0.

So d6 khdi clia mot hé thdng mdy vi tinh nhu hinh 1-1:

Video Disk
keyboard
CPU Disk
v CPU and 10 Video controller |
Lee | [ Jf [ L_J] v — [oisk | [ |
A
Lok ] ||| | 1| =& [ Graphic | L]
[ N e N I A — L
, Microcomputer bus | ‘ |
*
Power supply
Hinh 1-1. Cau tric cba mét may vi tinh.
4 Thiiauon NLILCHIZT TN LICNA bt [hanann, i pomonlet ool o e Vi XL? ly
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M4y vi tinh t§ chifc theo card bao gdm: CPU card, card bd nhé RAM, card diéu khién dia,
card diéu khi€n man hinh, ngodi ra mdy vi tinh con c¢6 man hinh video, ban phim...

TAt cd cdc card trong mdy vi tinh duge k&t ndi v6i vi xit 1y thong qua bus, bus bao gdm
nhiéu dudng tin hiéu dé phan biét va xir 1y cdc card khdc nhau.

Trong card CPU ¢6 mach tao xung Clock diing d€ tao ra tin hiéu clock cho vi xi¥ 1y. Card
CPU con c6 cdc IC giao ti€p d& nang cao kha ning giao ti€p clia CPU.

B6 nhé ROM diing d€ luu trit cdc 1énh clia chuong trinh d€ cho phép nap cic chuong trinh
tir dia mém.., card bo nhé RAM bao gdm cdc IC RAM d€ vi xit 1y luu trit chuong trinh va dit liéu
khi xit 1y. Trong card bd nhé c6 phan xudt nhap data ndi ti€p UART ( Universal asynchronous
receiver - transmitter ), hai khoi nay c6 thé tich rdi. UART dung dé€ chuyén ddi dit liéu song
song thanh ndi ti€p d€ mdy vi tinh c¢6 thé giao ti€p v6i mdy in, cic modem, va cdc thiét bi dicu
khi€n khdc.

Pé giao ti€p v6i man hinh video cin phdi cé card video, bén cach cdc IC giao ti€p v&i bus
clia vi xit Iy con c6 cdc IC diéu khién man hinh Video. Man hinh Video diing d€ hién thi noi
dung ctia mot viing nhé dic biét trong b6 nhd RAM do d6 Card video c6 cdc IC RAM.

Khdi ngudn cung cip dién cho tit ci cdc hé thong.
I. CACKHAINIEM COBAN VE CAU TRUC CUA VI XU LY:
1. Chiéu dai tw di liéu:

Vi xtr 1y diu tién c6 chiéu dai tir dit liéu 12 4 bit, ti€p theo 1a cdc vi x{ Iy 8 bit, 16 bit, 32
bit va 64 bit. Mbi vi xtt 1y c6 chiéu dai tir dit liéu khdc nhau s& c6 mot khd ning tng dung khic
nhau, cdc vi xt 1y c6 chiéu dai tir dit liéu 16n, tdc dd 1am viéc nhanh, kha ning truy xuit bd nhé
16n dugc diing trong cdc cong viéc xt ly dit liéu, diéu khién phitc tap, cdc vi xi 1y c6 chiéu dai
tr dit liéu nhoé hon, khd niing truy xud't bd nhd nhd hon, téc dd 1am viéc thap hon dudc sit dung
trong cdc cong viéc diéu khién va xi 1y don gidn, chinh vi th& cdc vi x{ Iy ndy van ton tai.

Céc vi xtt ly 16 bit, 32 bit dudc sit dung rdt nhiéu trong mdy tinh. Mdy vi tinh diu tién cia
IBM stt dung vi xtt Iy 8088 vio nim 1981. CAu triic bén trong clia vi x{t ly 8088 c6 thé xir 1y cdc
tlr dit liéu 16 bit, nhung bus dif liéu giao ti€p bén ngoai chi c6 8 bit. Do c4u tric bén trong 16 bit
nén cdc mdy tinh PC st dung bo vi xi¥ 1y 8088 c6 thé tuong thich véi cdc mdy tinh méi st dung
cdc vixu ly 16 bit: 286, hodc cdc vi xtt 1y 32 bit: 386, 486 va bd vi xt ly Pentium.

HAu hét cdc ng dung dugc diéu khién bdi mdy tinh t6t hon nhiéu so véi vi xit 1y va tiy
theo yéu cdu diéu khi€n ma chon diéu khi€n biing mdy tinh hay diéu khién bing vi x{t 1y. Cac
linh vuc diéu khién biing vi x{ Iy nhu: cong nghiép, khoa hoc, y hoc... Mdt linh vuc diéu khién
phtic tap 1a robot khi d6 cdc bd vi xit 1y 16 bit va 32 bit 1a thich hgp. Ty theo yéu cau do phic
tap ma chon bd vi xt 1y thich hgp.

Vi xtt 1y 32 bit 12 sy phat trién cda vi xi Iy 16 bit va tng dung diu tién cla cdc vi xi¥ Iy 32
bit 1a cdc mdy tinh 32 bit. Cdc vi xit Iy 32 bit ¢6 kha ning lam viéc nhanh hon vi mdi 1an 18y dit
liéu tir bd nhé vi xt Iy c¢6 thé 14y mot 1an 4 byte, trong khi d6 cdc vi xi 1y 8 bit thi phdi lam 4
1an, véi vi x¥ 1y 16 bit phdi thyc hién 2 1an. Vay néu so v4i vi x{t 1y 8 bit thi vi xi¥ 1y 32 bit c6 toc

Vi xif ly L _ . 5
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do ting gap 4, v6i vi xi Iy 16 bit thi tdc dd vi xt Iy 32 bit ting gdp d6i. P& ting toc do lam viéc
cda vi x{r 1y 12 muc tiéu hang dau clia cdc nha ché tao vi x{r ly.

Khai niém Bus du liéu : 13 dudng truyén dit liéu 2 chiéu dé chuyén dit lidu gitta vi xi 1y
va cdc thanh phin khéc clia hé thdng nhu bd nhd, IC ngoai vi. Vi xt 1y 8 bit thi bus dif liéu s& 1a
8 bit, vi x{r Iy 16 bit thi bus dif liéu giao ti€p ciling 1a 16 bit ngoai trir vi xt 1y 8088.

2. Kha ning truy xuat b nhd:

Dung lugng bd nhd ma vi xi 1y ¢6 thé truy xuat 1a mot phan trong cau tric clia vi x@ ly.
Céc vi xtt Iy dau tién bi gi6i han vé& kha ning truy xudt bd nhg: vi xit 4004 c6 14 dudng dia chi
nén c6 thé truy xuit dugc 2'* = 16384 6 nhd, vi xi 1y 8 bit c6 16 dudng dia chi nén c6 thé truy
xuit duge 2'° = 65536 6 nhd, vi xt 1y 16 bit c6 20 dudng dia chi nén c6 thé truy xudt 2% =
1024000 6 nhd, vi xit 1y 32 bit nhu 386 hay 68020 c6 thé truy xuit 4 G 6 nhé. Vi x{t 1y c6 kha
ning truy xuit bd nhd cang 16n nén c6 thé xit 1y cdc chuong trinh 16n. Ty theo #ng dung cu thé
ma chon mdt vi x{ 1y thich hop.

Khdi niém Bus dia chi 13 td't cd cidc dudng dia chi clia vi xtt 1y dung dé€ xdc dinh dia chi
ctia mot 6 nhé hay mot thi€t bi ngoai vi trude khi thyc hién viéc truy xuat dit liu.

Khdi niém Bus diéu khién 1a ti't ci cdc dudng ma vi xit Iy ding'dé didu khién cdc doi
tuong khéc trong hé thdng nhu diéu khién doc bd nhd, diéu khién ghi bd nhd, diéu khién doc IO,
diéu khién ghi IO.

3. Tocddlam viéc caa vi xit 1y:

Tan s6 xung clock cung cip cho vi xif Iy lam viéc quyét dinh d&€n tdc do 1am viéc cda vi
Xt 1y, vi x Iy c6 tdc dd 1am viéc cang 16n thi kha ning x{ 1y 1énh cang nhanh. TAn s& xung clock
1am viéc ctia cdc vi xtt Iy dudc cho bdi cdc nha ché tao:

Vi xir 1y Tan s6 xung clock chiéu dai tir dit liéu
8051 12MHz 8-bit
Z80A 4MHz 8-bit
Z80B 6MHz 8-bit
286 16MHz 16-bit
486D X2-66 66Mhz 32-bit
Pentium 66MHz 32-bit

4.  Cac thanh ghi cia vi xit 1y:
Céc thanh ghi 12 mot phdn quan trong trong cu triic clia vi Xt 1y.

Céc thanh ghi bén trong cla vi x{t Iy ding d€ xt ly dit liéu, c6 nhiéu loai thanh ghi khic
nhau cho cdc chitc ning khdc nhau trong vi x& 1y, s& luong cdc thanh ghi déng mot vai trd rat
quan trong doi v6i vi xir Iy va ngudi 1ap trinh.

C4c vi xtt 1y khac nhau sé& c6 s6 lugng va chitc ning clia c4c thanh ciing khdc nhau.

6 o Vi xdf Iy
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N&u vi xtt Iy ¢6 s6 lugng thanh ghi nhiéu thi ngudi 1ap trinh c6 thé viét cdc chuong trinh
diéu khién vi xit 1y don gidn hon, 1am ting tdc do x{ Iy chuong trinh. N&u vi xi¥ Iy ¢6 s6 lugng
thanh ghi it thi chuong trinh sé& phiic tap hon, t6c do xit 1y chuong trinh chim hon.

P& hiéu o cdc thanh ghi bén trong clia mot vi xit Iy can phai khdo sat mot vi xi¥ 1y cu thé.
Vay s6 lugng cdc thanh ghi bén trong vi xtt Iy cling 4nh hudng dén toc dd va kha ning xit 1y
chuong trinh.

5. Céclénh cua vixit ly:

Tap 1&énh clia vi x{ 1y 1a mot trong nhitng y&u t& cd ban d€ ddnh gid tdc do 1am viéc cha vi
xt 1y. Néu vi xtt 1y ¢6 nhiéu mach dién logic bén trong d€ thuc hién thi s& 1énh diéu khién cda
vi Xt Iy cang nhiéu, khi d6 vi x{t Iy cang 16n va dd phiic tap cang I6n. Vi du so sdnh 2 tip 1énh
ctia 2 vi xtr ly 8 bit1a 80C51 va Z80 thi 80X51 c6 111 1énh khdac nhau con Z80 ¢6 178 1&€nh. Tap
1énh ctia mot vi xtt 1y cang nhiéu ra't c6 ich khi 14p trinh hay vié€t chuong trinh cho vi x{r 1y.

6. Cécki€u truy xuat bo nhé:

Mot y&u t& quyét dinh sy mém déo trong ldp trinh 13 s& lugng cdc ki€u truy xui't bd nhd
khdc nhau cda vi x@ 1y, vi x{ 1y c6 nhiéu ki€u truy xui't bo nhd sé c6 khd ning xt Iy cang nhanh
va cdu tric cdc mach dién bén trong cang phic tap. Cac ki€u truy xud't bo nhd clia cic vi xir 1y 8
bit va 16 bit:

Kiu truy xudt bo nhé ( Addressing | Vixirly 6800 | Vixirly Z80 | Vixirly 8088

mode )

Implied - hi€u ngim. X X X
8-bit X X X
16-direct X X X
8-bit immediate X X X
16-bit immediate X X X
8-bit relative X X X
8-bit index X X X
16-bit index X
Bit X X
8-bit indirect X
16-bit indirect X X
16-bit computed X
8-bit I/0 X X
16-bit I/0 X

Vi xtr 1y 16 bit va 32 bit ¢ sd lugng cdc ki€u truy xuit bd nhd rat 16n, tuy thudc vao yéu
cdu diéu khi€n ma chon vi xit 1y thich hgp.
7. Bo nhé:

O nhd Bit 13 modt don vi nhé nhd nhat, 6 nhd bit 12 6 nhé chi ¢ thé luu duge dit lidu 1 bit
12 s6 nhi phan chi c6 1 trong 2 gi4 tri ‘0’ hay ‘1. O nhé bit thudng dudc tich hgp trong cdc vi xi
ly diéu khién cong nghiép.

Vi xiF ly . _ . 1
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O nhd Byte 13 mot 6 nh6 c6 thé chita dudc dit liéu s& nhi phan 8 bit.

O nhd Word 13 mot 6 nh6 c6 thé chia duge dit liéu s6 nhi phan 16 bit — thudng 12 sy k&t
hop clia 2 6 nhé byte k&t ndi song song.

Mdi mot 6 nhd ¢6 1 dia chi duy nhat, dia chi cda bd nhé 1a s6 nhi phan va dit liéu luu trong
0 nhd ciing 1a s& nhi phan.

Cac loai b nhé:

Bo nho RAM (Random Access Memory) 1a loai bd nhd cho phép doc ghi dif liéu & bt
ky 6 nhd nao trong bd nhé. Piéu nay khic v6i bdo nhé bo nhd bing tir 13 khong thé doc ghi tuy .
Bd nhd ban din dugc 1am tir cdc flip flop, khi ta luu dir liéu vao flip flop thi dit liéu se dugc Iuu
lai va dit liéu thay d6i khi ta thay d6i dit liéu va dir liéu s& mat di khi mat dién. Loai RAM nay
dudc goi la SRAM.

B nhd DRAM (Dynamic RAM = RAM déng) st dung tu dién gate — source (cOng
ngudn) cia MOSFET dé€ luu trit thong tin nhu dién tich trén tu. Do c6 1o 1i dién tich trong tu dién
nén khi stt dung DRAM thi ph3i cAn 1am tudi sau mdi mot thdi gian vai ms (thudng khodng 2
dé&n 10ms). Qud trinh 1am tuci bd nhé thudng dugc thuc hién bing IC dicu khién b6 nhé dong
hodc ch€ tao sin nhitng dudng diéu khi€n lam tudi bd nhg trong CPU. C4 2 loai bd nhé SRAM
va DRAM déu 1a bd nhé bay hoi (mAt dién thi mat dit lidu).

ROM (Read Only Memory) 1 loai bd nhé chi doc noi dung bo nhé da duge ghi trude, qua
trinh ghi dit liéu dugc k&t hdp v6i qué trinh sdn xuit. Difliéu do ngudi dung cung cAp cho nha
san xudt. Dit liéu trong bd nhS khong bi mat khi mat dién. ROM thudng dudc dung dé luu cac dir
liéu c6 dinh — khong thay ddi. Bo nhd nay khdng cho phép xoéd va ghi lai dif liéu mdi.

PROM (Programmable ROM) giong nhu b nhé ROM nhung viéc ghi dit liéu vao bd nhd
ddc 1ap v6i qué trinh sdn xuit, nha sdn xuit ra cic PROM chua c6 dif liéu va ngudi dung c6 thé
thuc hién viéc ghi dit liéu tuy y vao bd nhd va chi duge phép ghi 1 1an. Dit liéu bén trong mic
nhién 12 dif liéu 1 vA ngudi l1ap trinh thay ddi trang thai tir 1 v& 0 bing cdch d6t cAu chi bén
trong PROM.

EPROM (Erasable PROM) giong nhu bd nhé PROM nhung cho phép xo4 va ghi lai dit
liéu nhiéu 14n, khi xo4 phdi ding tia cuc tim chi€u vao ctta sd thé khoi phuc lai trang thdi dit
liéu 1. Sau khi ghi xong dit liéu thi phai che cita s& lai d€ tranh tia cyc tim 1am ma't dit liéu.

EEPROM (Electrically EPROM) ¢iong nhu bdo nhé EPROM nhung cho phép xo4 bing xung
dién thay vi xo4 bing tia cuc tim va cho phép ghi lai dif liéu. Qud trinh nap xo4 c6 thé thuc
hién dugc tir 1000 d€n 100000 1an.

Dung lvong bo nhd: Mot bd nhG c6 N dudng dia chi va m dudng dir liéu thi s& c6 dung
Iugng 1a 2N x m.

Dung lugng bd nhé dudc tinh theo kilobyte (KB), megabyte (MB) va gigabyte (GB) v6i m
= 8.

Cdu tric bé nho:

Mang bd nh& (memory arrapy): phan chinh ctia bd nhé 12 mang bd nhd, mdi hang cia
cdc t&€ bao nhd (memory cell) dugc diéu khién bdi dudng tu (word line). Khi mot hang cu thé
dudc kich hoat qua dudng tir, cdc gi4 tri dif liéu clia nhitng hang t€ bio cia hang d6 c6 thé dugc
doc hay ghi vao qua cdc dudng bit (bit line).

Vi du: sd @6 ctia bd nhd 16 bit dudc td chitc theo mang 4x4 nhu hinh 1-2

8 o Vi xdf Iy
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| |
Waord Memary Memay Mem ary Mem ory
line \ ce [ cet [ ca [ ca [
Memaory Memay Mem ary Mem ary
ca [ ca [ ca [ ca [
Memary Memay Mem ary Mem ary
cal [ ca [ can [ ca [
Memary Memay Mem ary Mem ary
ca [ ca [ ca [ ca [
bit line /
Hinh 1-2. T6 chic mang bé nhé 4x4.

Céc ki€u bd nhé khac nhau dugc phan biét chi y&u duwa vao cdch thic luu trit t& bao nhd.

Mach hé trg:

Ngoai mang bd nhS con c6 mach hd trg @& giao ti€p vé6i cdc thi€t bi bén ngoai. Sd dd khdi

cua mot bd nhd nhu hinh 1-3:

- D} - 1 Memory array
.'\_I\II \,u ) —k [?u\.\)'d ; ! ISR o5
- —[:t o I 128 columns x
D ' 8 bits
Eight : D — s
input buffers I [
Input |7 Column YO [} ] Outpu
data [ | (]| data
control Column decoder '

| FrooetT

NE

2 i ]

~
Eight output buffers
Hinh 1-3. Mach hé trg cho bé nhé.
Mach h§ trg ¢6 chic ning:
- Giai ma dia chi d€ xdc dinh 6 nhé can truy xuit.

- Cung c4p cdc tin hiéu diéu khién dé doc va ghi mdng bd nhé.
Cdc fin higu diéu khién:

Vixif ly
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Tin hi€u CS (chip select): 1 tin hiéu chon chip: n€u CS =1 thi bd nhé khong dugc chon
va cdc dudng dif liéu sé & trang thdi tong trd cao, néu CS =0 thi bd nhé dugc phép truy xuit ghi
hay doc.

Tin hiéu OE (Output Enable): cho phép xudt dit liéu ti bo nhd dua ra ngoai cho céc thiét
bi khdc vi du nhu vi xi 1y diéu khi€n chdn OF d€ yéu ciu bd nhd xuit dit liéu.

Tin hiéu WR (Write Enable): cho phép ghi di¥ liéu tir bén ngoai va boé nhé vi du nhu vi x{
1y diéu khién chan WR d€ yéu cAu bd nhé nhan dit lidu tir bus dit liéu dé c4t vao 6 nhd.

Gidn dd thdi gian doc va ghi dif liéu clia bd nhé nhu hinh 1-4:

|-
|

:l:
Address Valid address
—— |

;<
=
-

' "
|- -l
CS (Chip select) \ :
| T
' I
== el |
X ' |
QL (Output enable) - ]
i I
| |
[ I
' ]
\ 5 \
(7 (Data out) | <__,_ ; “—XI Valid data f'__“
|
|

{a) Read cycle (WE HIGH 1)

- - - il ' m B

| -
l L
Address X Valid acddress X
)
|
|
|

CS (Chip select) ; \ /_
|
| i
caee ' \ /
WE (Write enable) : , \
|

- I o |

: ! Y
I (Data in) * Valid data );
|
|

(b) Wnite cycle (WE LOW)

Hinh 1-4. Gidn d6 thdi gian doc ghi bd nhé.

Vs

8.  Cac mach dién giao ti€p ngoai vi cua vi xi 1y:

Ngoai giao ti€p v6i bd nhd, vi xt Iy ¢6 cdc mach dién giao ti€p vdi cdc mach dién bén
ngoai d& diéu khién hay md rong kha ning diéu khié€n. Cdc mach dién bén ngoai 1a cdc IC va
dudc goi 1a IC ngoai vi. Mdi IC ngoai vi ¢6 mot chifc ning riéng, tiy thudc vao yéu cau diéu
khién ma chon cdc IC ngoai vi.

Bang danh sdch sau day trinh bay cdc IC ngoai vi ¢6 thé giao ti€p vdi Z80:

10 o . Vi xdf Iy

........

Il it/ s i amonl
T IOV TICCITT VvV VT O O VICTISPIR

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong

Bing danh sdch sau diy trinh bay cdc IC ngoai vi c6 thé giao ti€p vsi 8088/80286:

DH SPKT TP. HCM http://www.hcmute.edu.vn
Chuong 1. Gidi thiéu lich e phat trién cia vi xJ ly.
SPKT
Mi s6 IC Chic niing dang vo

8410 Direct memory access controller 40 pin -DIP

8420 Parallel input/output controller 40 pin -DIP

8430 Counter timer circuit 28 pin -DIP

8440 Serial input/output controller 40 pin -DIP

8470 Dual channel asynchronous receiver transmitter 40 pin -DIP

8530 Serial communications controller 40 pin -DIP

Mi s6 IC Chic niing dang vo
8087/80287 Arithmetic coprocessor 40 pin -DIP
8116 Dual baud rate clock generator (programmable) 18 pin -DIP
8202 Dynamic RAM controller 40 pin -DIP
8224 Clock generator/driver 16 pin -DIP
8250 Asynchronous communications element 40 pin -DIP
8253 Programmable interval timer 24 pin -DIP
8272 Floppy disk controller 40 pin -DIP
vi XL? Iy Th man NI CDWT TD LICK _ hitn:-//hananng thinnnncnledt adir vn 11
Fht-vier DH-SPKT-TP-HEM—http:/Awwr-thuvienspktedd-vh
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. SO DO KHOI CPU 8 BIT CO BAN
1. S0 db knbi cha vixi ly.
2. Khéi ALU.
. TS CHUC CAC THANH GHI
1. Cac thanh ghi bén trong vi xJ ly.
2. Chfc nidng cac thanh ghi
M.  LENH CUA VI XU LY
1. Tap lénh cla vixF ly.
2. Tu gginhg.
3. CAc nhém lérh co bén
4. chc ki€u truy xudt dia ohf clia vi xif ly
IV.  VIXULY 280
So db c4u tric bén trong cia vi xd ly Z&0.
T& chifc thanh ghi bén trong vi xf ly Z&0.
Chif ¢ ndng cac chéan cla vi xi ly Z&0.
Gién d6 thoi gian cha vi xF Iy Z80.
Pap \ing yéu cAungdt cia vixd ly Z80.
Phén cifng va phé\n mém cia vi xif ly Z80.
V.  VIXULY 8085A
So db c4u tric bén trong cia vi xf ly BOSBA.
T& chifc thanh ghi bén trong ciia vi xi# ly SO85A.
So db chan chia vi xF Iy 8BO85A.
Gién db thoi gian cia vi xF Iy 8O8BA.
Gidi da hap dia chf va d¥ liéu cho vi xF ly SO85A
Tap lénh clia vi xf ly BOE5A
V. TOM TAT - CAU HOI ON TAP - BAI TAP
Tém t4t.
Cau hdi 6n tép — bai tép.
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Truong DH SPKT TP. HCM
‘ Chuong 2: C&u tric vixif Iy va tap 1énh
I. SO DO KHOI CPU 8 BIT CO BAN:

1. So d8 khdi cila vi xi# ly:

http://www.hcmute.edu.vn
SPKT

CAu tric clia tat cd cdc vi xit 1y déu c6 cdc khdi co ban gidng nhau nhu ALU, cdc thanh
ghi, khdi diéu khién 13 cdc mach logic. P& nim ro nguyén 1y 1am viéc clia vi xit Iy cAn phai
khdo sdt nguyén ly k&t hop cdc khdi véi nhau d€ x{r Iy mot chuong trinh.

So @6 khdi cdia vi xit 1y sé& trinh bay cdu tric cda mdt vi x{t 1y. Mdi mot vi xit 1y khdc
nhau sé& c6 cdu tric khdc nhau. Vi du vi x{r 1y 8 bit s& c6 cau tric khdc véi vi xit 1y 16 bit...

Véi mdi vi xit 1y déu c6 mot s dd cdu triic bén trong va dugc cho trong cdc s tay clia
nha ché tao. So d6 ciu tric § dang khdi rat tién 1i va dé trinh bay nguyén ly hoat dong clia
vi xtt 1y. Hinh 2-1 trinh bay sd dd khoi clia vi xtt 1y 8 bit:

1& bit
address bus

Memory Address Register Accumulator | Status REG
I Lo REG B REG C
SP REG D REG E
PC REG H REG L

ZAS N
+— 8 bit internal data bus E >
External <+ | N
input | CONTROL 8 Eit
and LOGIC S~ DATA BUS
cutput Instruction TEMP 1
control Reqister
. —
ines EEiinn -2
] | instruction
| Decoder

Hinh 2-1. SG dd cdu tric bén trong cla vi xU Iy.
Trong so db khdi ctia vi xit 1y bao gdm cdc khdi chinh nhu sau: khai ALU, cdc thanh ghi
va khoi control logic. Ngoai ra sd d6 khoi con trinh bay cdc dudng truyén tdi tin hiéu tif ndi
nay dén ndi khdc bén trong va bén ngoai hé thong.

2. Xhdi ALU:

ALU la khdi quan trong nh4t cia vi x 1y, khoi ALU chita cdc mach dién logic chuyén
vé xit 1y dit liéu. Khdi ALU c6 2 ngd vao c6 tén 1a “IN” chinh 13 cdc ngd vao dif liéu cho
ALU xtt Iy va 1 ngd ra c¢6 tén la “OUT” chinh 12 ngd ra k&t qué dit liéu sau khi ALU xit 1y
xong.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT ‘

Dt liéu trude khi vao ALU dudc chita & thanh ghi tam thdi (Temporarily Register) c6
tén 1a TEMP 1 va TEMP 2. Bus dit liéu bén trong vi x& 1y dudc két ndi véi 2 ngd vao “IN”
clia ALU thong qua 2 thanh ghi tam thdi. Viéc k&t ndi nay cho phép ALU c6 thé 13y bat ky
dit liéu nao trén bus dir liéu bén trong vi xt 1y.

Thuong thi ALU ludn 14y dit liéu tir mdt thanh ghi diic biét ¢6 tén 12 accumulator (A).
Ngo ra OUT ciia ALU cho phép ALU c6 thé gdi két dir liéu sau khi xi 1y xong 1&n bus dif liéu
bén trong vi xt 1y, do d6 thi€t bi nao k&t ndi v6i bus bén trong déu c6 thé nhin dit liéu nay.
Thudng thi ALU géi dit li€u sau khi x& 1y xong tdi thanh ghi Accumulator.

Vi du khi ALU cOng 2 dit li€u thi mot trong 2 dir liéu dugc chwra trong thanh ghi
Accumulator, sau khi phép cdng dudc thuc hién bdi ALU thi k&t qué s& gdi trd lai thanh ghi
Accumulator va luu trit & thanh ghi nay.

ALU xtt 1y mot dif liéu hay 2 dit liéu tiy thudc vao 1énh hay yéu cdu diéu khién, vi du
khi cong 2 dit liéu thi ALU sé& x& Iy 2 dit liéu va dung 2 ngd vao “IN” @€ nhip dir liéu, khi
ting mot dit liéu ndo d6 1én 1 don vi hay 14y bi mot dif liéu, khi d6 ALU chi xt&t 1y 1 dit liéu
va chi cAn mot ngd vao “IN”.

Khéi ALU c6 thé thuc hién cdc phép todn xi 1y nhu sau:

Add Complement OR Exclusive OR
Subtract Shift right Increment
AND Shift left Decrement

Tém Tdt: Chiic ning chinh ctia khoi ALU 12 1am thay d6i dit liéu hay chuyén vé xt 1y
dit liéu nhung khong luu trit dit liéu. PE hi€u ré thém chifc ning dic biét cia ALU can phai
khdo sdt mot vi xtt 1y cu thé.

16 CHUC CAC THANH GHI:

1. Cdc thanh ghi bén trong cla vi xi lf :

C4c thanh ghi bén trong cé chiic ning Iuu trit tam thdi cdc dif liéu khi x{ 1y. Trong s6
cdc thanh ghi c6 mdt vai thanh ghi dic bi€t khi thyc hi€n cdc 1énh dic biét, cdc thanh ghi con
lai goi 1a cdc thanh ghi thong dung. Véi so dd khoi minh hoa & trén, cdc thanh ghi thong dung
co tén Reg B, Reg C, Reg D, Reg E.

Céc thanh ghi thong dung rat hitu dung cho ngudi 1dp trinh diing d€ luu trit dit liéu phuc
vu cho cdng viéc xit ly dif liéu va diéu khi€n, khi viét chuong trinh chiing ta ludn st dung cdc
thanh ghi nay. SO lugng cdc thanh ghi thong dung thay ddi tiy thudc vao tirng vi xi 1y.

S6 lugng va cdch st dung cdc thanh ghi thong dung tuy thudc vao cdu tric cla tirng vi
xt 1y, nhung chiing c6 mot vai di€ém cd ban gidng nhau. Cang nhiéu thanh ghi thong dung thi
van dé 1ap trinh don gidn hon.

Céc thanh ghi co ban ludn ¢6 trong mot vi xi 1y 14 thanh ghi A (Accumulator register),
thanh ghi bd dém chuong trinh PC (Program Counter register), thanh ghi con trd ngin x&p SP
( Stack pointer register), thanh ghi trang thai F (Status register —Flag register), cdc thanh ghi
thong dung, thanh ghi 1énh IR (Instruction register), thanh ghi dia chi AR (address register).
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

—

16 bit
address bus

Memory Address Register Accurmnulater | Status REG
Hi | Lo REG B REG C
SP REG D REGE
REG H REG L

EfSESINNCY:

.- 8 bit internal data bus { >
External < / \
input  *| CONTROL & Bit
and LOGIC ! DATA BUS
output Instruction
control . Reaister
lines | T
7 E instruction
| Decoder

Hinh 2-2. S6 dd minh hoa cac thanh ghi bén frong cia Microprocessor dugc t6 dam.
2. Chitc ndng cia cdc thanh ghi:

Thanh ghi Accumulafor:

Thanh ghi A 12 mot thanh ghi quan trong ctia vi x& 1y ¢6 chic nang luu trir dit liéu khi
tinh toan. Hau hét cdc phép todn s hoc va cdc phép todn logic déu xdy ra gitta ALU va
Accumulator.

Vi du khi thuc hién mot 1€nh cong 1 dir liéu A v6i mot dit liéu B, thi mot dit liéu phai
chita trong thanh ghi Accumulator gid st 1a dir liéu A, sau d6 sé thuc hién 1énh cOng di liéu
A (chita trong Accumulator) véi dit liéu B (c6 thé chifa trong & nhé hodc trong mot thanh ghi
thong dung), k€t qud clia 1énh cdng 1a dit lieu C s& dudc dit trong thanh ghi A thay th€ cho dit
liéu A trude dé.

Chi §: K&t qua sau khi thyc hién ALU thudng g&i vao thanh ghi Accumulator 1am cho
dit liéu trudc d6 chita trong Accumulator s& mat.

Mot chic ning quan trong khdc ctia thanh ghi Accumulator 1a dé truyén dif liéu tir bd
nhé hoic tif cdc thanh ghi bén trong cia vi x{ 1y ra cdc thi€t bi diéu khién bén ngoai thi dit
liéu d6 phai chira trong thanh ghi Accumulator.

Thanh ghi Accumulator con nhiéu chifc ning quan trong khic sé& dudc thdy ro qua tip
1énh clia mot vi xit 1y cu thé, s6 bit cia thanh ghi Accumulator chinh 1a don vi do ctia vi xir ly,
vi xu 1y 8 bit thi thanh ghi Accumulator c6 do dai 8 bit.

Thanh ghi b6 dém chuong frinh PC (Program counter):
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

Thanh ghi PC 1a mot thanh ghi ¢6 vai trd quan trong nhat ctia vi xit ly. Chudng trinh 1a

mot cudi cdc 1énh ndi ti€p nhau trong bo nhé clia vi x 1y, cdc 1énh nay s& yéu cau vi x{t Iy

*A . 2 2 A T A R 9 ~. A ~ A
thuc hién chinh xdc cdc cong viéc d€ gidi quy€t mot van de.

Ting 1énh phdi don gidn va chinh xdc va cdc 1énh phdi theo ding mot trinh ty dé
chuong trinh thuc hién didng. Chiic ning cta thanh ghi PC 1a qudn 1y 1énh dang thuc hién va
1énh s& dugc thyc hién ti€p theo.

Thanh ghi PC trong vi xi Iy ¢6 chiéu dai tir dif liéu 16n hon chiéu dai tir dif liéu cta vi
xtt 1y. Vi du ddi véi cdc vi xtt 1y 8 bit c6 thé giao ti€p v6i 65536 6 nhd thi thanh ghi PC phai
c6 chiéu dai 1a 16 bit d€ c6 thé truy xudt tirng 6 nhd bit diu tir 6 nhd thit 0 d&€n 6 nhd thi
65535.

Chu y ndi dung chita trong thanh ghi PC ciing chinh 14 ndi dung chra trong thanh ghi dia
chi.

Trudce khi vi x&t Iy thye hién mot chuong trinh thi thanh ghi PC phdi dugc nap mot con s&
: “Dé chinh la dia chi ciia 6 nhd chita lénh ddu tién ciia chuong trinh ”.

Pia chi clia 1énh diu tién dudc gdi d&€n IC nhé thong qua bus dia chi 16 bit. Sau d6 bo
nhé s€ dit ndi dung cia 6 nhG 1én bus dit liéu, ndi dung nay chinhla ma 1€nh, qua trinh nay
goi la dén 1&€nh tur bd nhd.

Ti€p theo vi xit Iy tu dong ting ndi dung cia thanh ghi PC d€ chuin bi d6n 1énh k&. PC
chi dugc ting khi vi x{ 1y bat dau thuc hién 1énh duge dén truSc d6. Lénh dang thuc hién ¢
chiéu dai bao nhiéu byte thi thanh ghi PC ting 1én ding bay nhiéu byte.

Mot vai 1énh trong chuong trinh c¢6 thé nap vao thanh ghi PC mdt gid tri mdi, khi 1énh
lam thay d6i thanh ghi PC sang gid tri m&i dudc thuc hién thi 1énh k& c6 thé xdy ra § mot dia
chi méi — d6i vdi cdc 1énh nhdy hoic 1énh goi chudng trinh con.

Thanh ghi frang thai (Status Register):

L | N C I |[IF | O P 1

Y 3 'y * [

Logic 1

Pariry

Overflow

Interrupt Flag

Intermediate carcy

carry bit

Negative bit

Zero bit
Hinh 2-3. Cdu tric cba mat thanh ghi trang thai.

Thanh ghi trang thdi con dugc goi la thanh ghi c& (Flag register) dung d€ luu trit k&t qua
clia mot s& 1énh kiém tra. Viéc luu trit cdc k&t qua ki€m tra cho phép ngudi 14p trinh thuc
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

hién viéc ré nhanh trong chuong trinh. Khi r& nhdnh, chuong trinh s& bit dau tai mot vi tri
mdi. Trong trudng hgp ré nhdnh c6 diéu kién thi chuong trinh ré& nhinh chi dugc thuc hién khi
k&t qua ki€m tra ding diéu kién. Thanh ghi trang th4i s& luu trif cdc k&t qua ki€m tra nay.

Céc bit thudng c6 trong mot thanh ghi trang thai dugc trinh bay & hinh 2-3.

Céc 1énh x4y ra trong khoi ALU thudng dnh hudng dén thanh ghi trang thai, vi du khi
thuc hién mot 1énh cdng 2 dit liéu 8 bit, n€u k&t qua 16n hon 11111111, thi bit carry s& mang
gid tri 1a 1. Ngudc lai n€u két qud ctia phép cong nhd hon 11111111, thi bit carry bing 0. Vi
du Iénh ting hay gidm gid tri cia mot thanh ghi, n€u k&t qua trong thanh ghi khéc 0 thi bit Z

ludn biing 0, ngugc lai n€u k&t qué bing O thi bit Z bing 1.

Vi du vé ré nhanh khi kiém tra bit trong thanh ghi trang th4i: hiay viét mot chuong trinh
gidm gid tri cla mdt thanh ghi c6 gid tri la 10.

1.

Sl

S.

Nap vao thanh ghi mot s& nhi phan c6 gid tri 1a 10.

Giam ndi dung ctia thanh ghi di 1.

Kié€m tra bit Zero ctia thanh ghi trang th4i c6 biing 1 hay khong ?
Né&u khong nhdy dén thuc hién ti€p Iénh & budc 2

N&u diing két thic chuong trinh.

Y nghia ctia cdc bit trong thanh ghi trang théi:

[a]. Carry/borrow (cé tran/mudn):1a bit carry khi thuc hién mot phép cong c6 gid tri ty
thudc vao két qud clia phép cong. K&t qua tran thi bit carry =1, ngugc lai bit carry = 0.
La bit borrow khi thuc hién mot phép trir: néu sd bi trir 16n hon s& trir thi bit borrow = 0,
ngudc lai bit borrow =1. Bit carry hay bit borrow 1a 1 bit chi dugc phan biét khi thuc
hién 1énh cu thé.

[b]. Zero: bit Z bing mot khi k&t qua ctia phép todn biang 0, ngudc lai bit Z=1.

[c]. Negative (cG s6 am): bit N = 1 khi bit MSB cda thanh ghi ¢6 gia tri la 1, ngugc lai
N=0.

[d]. Intermediate carry (cG tran phu): gidng nhu bit Carry nhung chi ¢ tdc dung doi véi
phép cong hay trir 4 bit thap.

[e]. Interrupt Flag (c& bao ngdt): Bit IF c6 gid tri 1a 1 khi ngudi 1ap trinh mudn cho phép
ngit, ngudc lai thi khong cho phép ngit.

[f]. Overflow (c& tran s6 c6 dau): bit nay bing 1 khi bit trin ciia phép todn cong véi bit
dau cta dir lidu.

[g]. Parity (c& chan 1&): bit nay c6 gid tri 1a 1 khi k&t qua ctia phép toan 13 s& chdn,
ngudc laila s6 1& thi bit P = 0.

S8 lugng céc bit ¢6 trong thanh ghi trang thdi tiy thudc vao ting vi x& 1y. Trong mot s&
vi x& 1y ¢6 thé x6a hodc dit cdc bit ciia thanh ghi trang théi.

Thanh ghi con 1ré ngdn xép (Stack Pointer Register):

18
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

Thanh ghi con tré ngin x&p 1a mot thanh ghi quan trong cda vi x& 1y, do dai tir dit liu

clia thanh ghi SP biing thanh ghi PC, chifc niing clia thanh ghi SP gan giéng nhu thanh ghi PC
nhung né dung d€ quan Iy bd nhé ngin x&p khi mudn lvu trif tam thdi dif liéu vio ngin x&p.

Giong nhu thanh ghi PC, thanh ghi SP ciing tu dong chi d€n 6 nhé k&. Trong hau hét cdc
vi xit 1y, thanh ghi SP gidm (d€ chi d&€n & nhé ti€p theo trong ngin x&p) sau khi thyc hién 1énh
cat dit liéu vao ngin x€p. Do d6 khi thi€t 1ap gid tri cho thanh ghi SP 1a dia chi cudi ciing clia
bd nhd.

Thanh ghi SP phéi chi d&€n mot 6 nhé do ngudi 14p trinh thi€t 14p, qud trinh nay goi 1a
khéi tao con tré ngin x&p. N&u khong khdi tao, con trd ngin x&p sé chi d&€n mot & nhé ngiu
nhién. Khi d6 dif liéu ci't vio ngin x&p c6 thé ghi d& 1én dit liéu quan trong khac 1am chuong
trinh x 1y sai hodc thanh ghi SP chi dén ving nhé khong phéi 12 b nhd RAM lam chuong
trinh thuc hién khong ding vi khong luu trit dudc dit liéu can c4't tam vao bd nhé ngin x&p.
T& chitc clia ngin x&p 1a vao sau ra tru6c (LAST IN FIRST OUT : LIFO).

Thanh ghi dia chi b6 nhé (address Register):

M&i khi vi x{ 1y truy xui't bd nhé thi thanh ghi dia chi phdi tao ra ding dia chi ma vi x(
ly mudn. Ngd ra cda thanh ghi dia chi dudc dit 1én bus dia chi 16 bit. Bus dia chi ding dé lya
chon mot 6 nhg hay lya chon 1 port Input/Output.

Noi dung cla thanh ghi dia chi 6 nhd va nodi dung ctia thanh ghi PC 1a giong nhau khi vi
Xt 1y truy xuit bd nhé d€ d6n 1énh, khi 1énh dang dudc gidi ma thi thanh ghi PC ting lén dé
chuin bi dén 1énh ti€p theo, trong khi d6 ndi dung clia thanh ghi dia chi bd nhd khong ting,
trong sudt chu ky thuc hién 1&énh, ndi dung ctia thanh ghi dia chi phu thudc vao 1énh dang dugc
thuc hién, n€u 1énh yéu cdu vi xf 1y truy xudt bd nh thi thanh ghi dia chi bd nhé dudc diing
1an thit 2 trong khi thuc hién mot 1&nh.

Trong tit c4 cdc vi xi¥ Iy, thanh ghi dia chi bd nhé c¢6 chiéu dai bing véi thanh ghi PC.
Thanh ghi lénh (insfruction Register):

Thanh ghi 1énh diing dé chita ma 1&énh vi xit Iy dang thuc hién.

Mot chu k¥ 1énh bao gdm dén 1énh tir bd nhd va thuc hién 1énh.

Pau tién 13 1énh dudc d6n tir bo nhd, sau d6 PC chi dén 1énh k& trong bo nhg. Khi mdt
1&€nh dugc don c6 nghia 1a dir li€u trong 6 nhé d6 dugce copy vao vi xtt 1y thong qua bus dir liéu
dén thanh ghi 1énh. Ti€p theo 1&énh s& dugc thyc hién, trong khi thyc hién 1énh bd gidi ma
lénh doc noi dung cdia thanh ghi 1énh. B gidi mi sé gidi ma 1énh dé€ bdo cho vi xit 1y thuc
hién chinh xdc cdng viéc ma 1&nh yéu cau.

Chiéu dai tir dif liéu clia thanh ghi 1énh tiy thudc vao tirng vi xir 1y.

Thanh ghi 1é€nh do vi xr 1y st dung ngudi 14p trinh khong dugce s dung thanh ghi nay.
Thanh ghi chua du liév tam thoi (Temporary data Register):

Thanh ghi lvu trit dit liéu tam thdi dung dé ALU thuc hién cdc phép toan xit 1y dit liéu.
Do ALU chi xtt 1y dit liéu khdng c6 chitc ning lvu trit dit liéu, bAt ky dit liéu ndo dwa dén ngd
vao clia ALU, 1ap titc s& xudt hién & ngd ra.
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

Dir liéu xuat hién tai ngd ra ciia ALU dugc quy€t dinh bdi 1énh trong chuong trinh yéu
cau ALU thuc hién. ALU 14y dif liéu tir bus dif liéu bén trong vi x& 1y, x{¥ 1y dit liéu, sau d6
dit dir liéu vira xt 1y xong trd lai thanh ghi Accumulator, do d6 can phai c6 thanh ghi luu trit
dit liéu tam thdi d€ ALU thuc hién. Ngudi 1ap trinh khdng dugc phép xit dung cdc thanh ghi
tam thdi. S6 lugng cac thanh ghi nay tiy thudc vao titng vi xi¥ Iy cu thé.

Khéi diéu khién logic (control logic) vd khdi gidi ma Iénh (instruction decoder):

Chitc ning ctia khoi gidi ma 1&énh 12 nhan I&énh tir thanh ghi Iénh sau d6 gidi ma d€ gdi
tin hiéu diéu khién d&€n cho khdi diéu khién logic.

Chitc ning ctia khoi diéu khién logic (control logic) 1a nhin 1énh hay tin hiéu diéu khién
tif bo gidi ma 1énh, sau d6 sé& thuc hién ding cdc yéu ciu clia Iénh. Khdi diéu khién logic
dugc xem 12 mot vi xit Iy nhdé nim trong mot vi xi 1y.

Céc tin hiéu diéu khién ctia khdi diéu khién logic 13 cdc tin hiéu diéu khién bd nhd,
diéu khién cdc thiét bi ngoai vi, cdc dudng tin hiéu doc-ghi...va cdc tin hiéu diéu khién vi x{r
1y tir cdc thi€t bi bén ngoai. Cdc dudng tin hiéu nay s& dudc trinh bay cu thé trong so dd clia
titng vi X 1y cu thé.

Ngo tin hiéu vao quan trong nhat ctia khdi diéu khién logic 12 tin hiéu clock cin thiét
cho khdi diéu khién logic hoat ddong. N&u khong c6 tin hiéu clock thi vi xit 1y khong lam viéc.
Mach tao xung clock la cdc mach dao dong, tin hiéu duge dua dé€n ngd vao clock clia vi x{t 1y.
Cé6 nhiéu vi xi¥ 1y c6 tich hdp mach tao dao ddng & bén trong, khi d6 chi can thém tu thach
anh & bén ngoai.

Bus du liéu bén trong vi xu Iy:

Bus dif liéu dung d€ k&t ndi cdc thanh ghi bén trong vd ALU véi nhau, tit ca cic dif liéu
di chuyén trong vi xt Iy déu thong qua bus dif liéu nay. Cac thanh ghi bén trong c6 thé nhin
dit liéu tir bus hay c6 thé @it dir liéu 1én bus nén bus dir liéu nay 1a bus dif liéu 2 chiéu. Bus
dit liéu bén trong c6 thé k&t nSi ra bus bén ngoai khi vi xi Iy can truy xudt dit liéu tir bd nhd
bén ngoai hay cdc thi€t bi 10. Bus dit liéu bén ngoai ciing 14 bus dif liéu 2 chiéu vi vi x¥ 1y c6
thé nhan dif liéu tir bén ngoai hay gdi dit liéu ra.

P& biét trinh tu 1am viéc cta bus dif liéu bén trong vi x& Iy hoat ddng, hay cho vi xit Iy
thuc hién mot 1énh cdng 2 s6 nhi phan chifa trong thanh ghi 2 thanh ghi: thanh ghi
Accumulator (goi tit1a A) =1101 1110, va thanh ghi D=1101 1010,.

Trinh ty cong nhu sau:

¢ Trudc khi thyc hién 1€nh cOng, ndi dung cia 2 thanh ghi phai chira 2 dit liéu va 2 thanh
ghi nay c6 thé dang két ndi v6i cdc thi€t bi khdc. PE thuc hién 1énh cong ndi dung 2
thanh ghi A va D thi thanh ghi Iénh phdi mang ding ma 1énh clda phép cdng nay va gia
stt ma 1énh d6 1a ADD. Pugc trinh bay & hinh 2-4.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

External
input
and

output
control
lines

1& it
address bus

Memory Address Register 1101 110 0000 0001
Hi I Lo REG B REG C
SF 1101100 REG E
REG H REG L

7~ 5] 12>

. 7 7 = y
. 8 bit internal data bus { :>
— PN A
- g Bt
C?;I:;TSL | /7 i X DATA BUS
ADD | Eme1 | | | _TEMP2 |
= | I . R
— —]
—» ] . . ALU
[ | instruction
| Decoder QuUT

Hinh 2-4. Truéc khi cong dU liéu.

Dit liéu ctia thanh ghi A dudc dit 1én bus dit li€u bén trong vi x 1y, mot trong 2 thanh
ghi luu trit it liéu tam thdi dude k&t ndi v6i Bus dit liéu. Thanh ghi tam thdi s& copy dit
liéu chita trong thanh ghi A. Chi c¢6 thanh ghi A va thanh ghi tam thdi dugc két ndi véi
bus tai thdi di€m nay. Xem hinh 2-5

Dir liéu ctia thanh ghi D dudc k&t ndi véi bus dit liéu va thanh ghi tam thdi con lai ciing
dudc phép két ndi vdi bus dit liéu. Thanh ghi tam thdi s& copy ndi dung ctia thanh ghi D.
Chi c6 thanh ghi D va thanh ghi tam thdi dugc k&t ndi v6i bus tai thdi diém nay. Xem
hinh 2-6.

ALU sé& cong tryc ti€p 2 dit liéu tai 2 ngd vao. Ngd ra ciia ALU dudc k&t ndi v6i thanh
ghi A, két qua clia phép cong dudc nap vao thanh ghi A. Xem hinh 2-7.

Sau khi dit k&t qui vao trong thanh ghi A va cap nhit sy thay d6i cdc bit trong thanh ghi
trang thai thi sy k&t ndi giita thanh A va khoi ALU chdm dit, cdc thanh ghi tam thdi tr§
lai trang thai san sang cho 1énh ti€p theo. Xem hinh 2-8

Phép cong 2 s6 nhi phan: 1101 1110
+ 1101 1010
1 1011 1000

Carry negative
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Chuong 2: C&u tric vixif Iy va tap 1énh

SPKT

16 hit
address bus

Memory Address Register 110110 | 0000 0001
Hi I Lo REG B REG C
SP 1101 1010 REG E
PC REG H REG L
— 8 bit internal data bus 4 >
External < Z\h i
input  *— CONTROL 8 Bit
and LOGIC NS I 1 DATA BUS
output £DD [woimw | | [ mEmee
control .l
ines | TIm - o
. — ALU
| instruction
] Decoder ouT
Hinh 2-5. DU liéu thanh ghi A dugc dua dén thanh ghi Temp].
16 it
address bus
Memory Address Register 10110 0000 0001
Hi | Lo REG B REG C
SP 11011010 REG E
PC REG H REG L
“— < } ~ A
- 8 bit internal data bus :>
External +— N
input  *—| CONTROL & Bit
and LOGIC ¢ N DATA BUS
output ADD
control |
lines | |
— |
7 | instruction
| Decoder
Hinh 2-6. DU liéu thanh ghi D dugc dua dén thanh ghi Temp2.
22 Ve v Ly
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

16 bit
address bus

Memory Address Register | |_10111000 | omm o101 |
Hi | Lo REG B REG C
SP 11011010 REG E
TS 5l Q4 @
— 8 bit internal data bus 4 >
External +—|
input ] CONTROL 8 Bit
and LOGIC L \/ DATA BUS
output ADD
control )
"
nes | TIIT] < >
— — ALU
| instruction
] Decoder ouUT
Hinh 2-7. Két qud luu tré lai thanh ghi A.
16 bit
address bus
Memory Address Register | | 10111000 | omoion |
Hi [ Lo REG B REG C
SF 11011010 REG E
PC REG H REG L
Qs
- NS S ~J ,
— 8 bit internal data bus { >
External 4/ \ N
input  *—| CONTROL € Bit
and LOGIC NS | NS N DATA BUS
output ADD TEMP 1 TEMP 2
control .
ines | - S o
— — ALU
1 instruction
| Decoder OuT
Hinh 2-8. Cac thanh ghi tam & lai trang thai ban dau.
Ve vé Lg 23
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

M. LENH CUA VI XU LY:
1. Tdp Enh cla vi x¥ lj:

Lénh cda vi x{t 1y 12 mot dit liéu s6 nhi phan, khi vi xit Iy doc mot 1&nh thi tir dit liéu nhi
phin nay s& yéu cdu vi xi¥ Iy 1am mot cong viéc don gidn. Mdi mot tir dif liéu tuong duong
vdi mot cong viéc ma vi xtt 1y phai lam. HAu hét cac 1énh clia vi xt 1y 13 cdc 1énh chuyén dir
liéu va x@ 1y dit liéu.

Khi néi dén tip 1énh clia vi xf Iy tifc néi d€n ta't ci cdc 1énh ma vi x 1y c6 thé hi€u va
thuc hién dugc.

Néu tap 1énh ctia mot vi x{t Iy gidng v6i tp 1énh clia mot vi x{t 1y khac thi cu tric clia
2 vi x{t 1y giéng nhau.

Do dai ctia mot 1énh bing v6i do dai tir it liéu cda vi xtt 1y, ddi véi vi x{t 1y 8 bit thi do
dai cia mot 1énh 1a 8 bit, d6i véi vi xit 1y 16 bit thi do dai ctia mot Iénh 1a 16 bit...

Trong chu ky dén 1énh, ma 1énh sé dugc gdi d€n thanh ghi 1énh, bd gidi ma 1&énh, va bd
diéu khién logic clia vi x{¥ Iy. Chifc ning clia cdc khoi s& x4c dinh 1énh nay 1am gi va s& géi
céc tin hiéu diéu khién d&€n cdc mach dién logic khdc trong vi x{ 1y, cdc tin hiéu logic nay sé&
thuc hién ding chifc ning ma 1énh yéu cau.

Hinh 2-9 minh hoa chu ky thyc hién 1€nh:

|
Pon lénh tU bo nhé

Gidi ma lénh

Thuc hién lénh

Hinh 2-9. Chu ky thuc hién lénh cba vi xU ly.
Mot 1énh dudc thyc hién cdn phdi hoi @i 2 yé&u td:

Yéu 16 thd nhdt 13 1énh s& yéu cdu vi x& 1y thyc hién cong viéc gi. Vi du yéu ciu vi
Xt 1y thuc hién mot 1énh cong: ADD, mot 1énh dich chuyén dit liéu MOV... 13 nhitng 1énh ma
vi X 1y ¢6 thuc hién dugc.

Yéu 16 thd hai 13 1¢nh phii cho vi xit 1y bi€t cdc thong tin dia chi tic 12 vi tri cda cdc
dit liéu ma vi x& 1y phai thyc hién. Vi du khi thyc hi€n mo6t 1énh cOng ndi dung 2 thanh ghi A
va B, hodc ndi dung thanh ghi A va dit liéu chita trong mot 6 nhé. Y€u t6 thit 2 trong trudng
hgp nay la cdc thanh ghi A va B, hodc thanh ghi A va dia chi ctia 6 nhd.

Yé&u t6 thit nha't goi 12 ma 1énh : op code (operation code) va yéu td thit 2 goi 1a dia chi.
Ma 1énh s& bdo cho vi xi¥ Iy 1am gi va dia chi s& cho vi x{t 1y biét vi tri clia dif liéu.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
Sd @6 hinh 2-10 minh hoa cho cdu tric 1 1&énh.

Op code Op code
hoic

Address Address

Address

Hinh 2-10. Cau troc cba mot Iénh bao gdm ma lénh va dia chi.
T dit liéu dau tién ludn 12 ma 1énh, céc tir dit lidu ti€p theo 1a dia chi. P&i vé6i cdc 1énh
chi ¢c6 mot tir dit liéu thi dia chi dd dugc hi€u ngam.

Do c6 nhiéu cdch chi cho vi x{t 1y bi€t dia chi clia dif liéu dudc goi 1a cac kiéu truy xuat
bd nhé. Khi st dung mot vi x{ 1y can phai biét cdc ki€u truy xui't nay.

2. T goi nhd (Mnemonics):

Mot 1énh clia vi xtt 1y 12 cdc con s6 nhi phan. D6i véi 1énh chi ¢6 mot byte thi rat kho
nhd, n€u Iénh dai 2, 3, 4 hoic nhiéu hon nita thi khdng th€ nionhd hét. BE gidm bét sy phiic
tap clia s& nhi phan c6 thé dung s6 Hex d€ thay thé&, khi d6 cdc 1énh dé viét va d& doc hon
nhiéu nhung ciing khong thé nao gitp ngudi s dung nhé hét dudc va quan trong nhit 1a khi
vi€t chuong trinh cling nhv lic g& rdi chuong trinh.

P& gidi quyét van dé nay lénh dugc viét thanh cdc tif ggi nhd r't gin véi chifc ning va
y nghia clia cdc Iénh. Trong hau hét cdc tir ggi nhé ciia 1énh, ma 1énh dudc rit gon chi con
khodng 3 ky tu. Vi du 1énh di chuyén dit liéu c6 tir gdi nhé 14 MOV, 1énh trir 1a SUB... Khi
l1énh c6 cdc dia chi di sau thi cdc dia chi nay vAn 12 cdc con s8. Vi du 1énh nhdy d&én mot 6
nhé viét nhu sau:

JMP FA90y.

Khi stt dung cdc tir ggi nhd nay gitp ngudi 14p trinh rd't d€ nhd tat cd cdc 1énh clia vi xit
ly, khi viét chuong trinh ngudi 14p trinh diing cdc tif gdi nhd d€ vi€t chuong trinh, cdc tir ggi
nhG nay tao thanh mot ngdn ngit goi 14 Assembly — khi vi€t chuong trinh bing ngdn ngit
Assembly thi vi x{ y s& khong hi€u — mudn vi xit 1y hi€u va thyc hién chuong trinh thi phai
st dung chuong trinh bién dich Assembler d€ chuyén cdc 1énh vi€t dusi dang ngdn ngir
Assembly thanh cdc 1&énh dang s6 nhi phan va cdc dia chi dang nhi phan tuong ¢ng rdi nap
va0 bd nhd thi vi x{ Iy méi c6 thé thuc hién duge.

3. Cdcnhdm [Enh co bdn cha vi xi [y :

D3&i v6i hau hét cdc vi xit 1y tap 1énh dudc chia ra Iam 9 nhém 1énh cd ban:
¢ Nhom Iénh truyén dir liéu: Data transfers.

¢ Nhém lénh trao ddi, truyén khdi dit liéu, 1énh tim ki€m: Exchanges, Block transfers,
Searches.

¢ Nhém l1énh s6 hoc va logic: arithmetic and logic.

¢ Nhom I€nh xoay va dich: Rotates and shifts.
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

¢

L4

*

¢

L4

Nhém 1énh diéu khién CPU.

Nhém 1énh vé bit: Bit set, bit reset, and bit test.

Nhém 1énh nhdy: Jumps.

Nhém 1énh goi, trd vé va nhom 1énh bt dau: Calls, Return, and Restarts.

Nhém I1énh xuit nhap: Input and Output.

Céc ma gdi nhS va cdc ma nhi phan clia td't cd cdc 1énh s& dugc cho trong cdc so tay

ctia nha ch€ tao d6i véi tirng vi xit 1y cu thé.

4.  CdcKkiéu truy xudt dia chi cla mét vi xi# lj:

Nhu d3 trinh bay & cdc phin trén, vi xtt 1y c¢6 thé truy xuit bd nhé bing nhiéu cdch dé
14y dit liéu. Vi xi&¥ 1y ¢6 nhiéu cdch truy xui't thi chuong trinh khi viét s& cang ngin goi rit c6
1¢i cho ngudi 14p trinh va lam gidm thdi gian thuc hién chuong trinh.

Chii Y: Danh tit truy xudt by nhé cé nghia la tao ra dia chi dé truy xudt dit ligu, vi xit
Iy truy xudt dit lieu co thé la Idy dit liéu tic 6 nhé nay hodc luu trit dit ligu vao 6 nhé nay. Cé
thé goi la cdc kiéu dia chi héa by nhé hay cdc kiéu tao dia chi dé truy xudt bé nhé.

P& biét vi xt 1y c6 bao nhiéu cdc truy xuit bd nhé can phai khio sdt titng vi xi 1y cu
thé. Céc ki€u truy xudt ndy dugc cho trong cdc sd tay ché tao.

Cic kiéu truy xuit dia chi co ban ctia mot vi xit Iy (dugc goi tit 12 ki€u dinh dia chi):

*

L

¢

Kiéu dinh dia chi ngdm dinh (Implied Addressing Mode).

Kiéu dinh dia chi tic thdi (Immediate Addressing Mode).

Kiéu dinh dia chi truc ti€p (Direct Addressing Mode).

Kiéu dinh dia chi gidn ti€p dung thanh ghi (Register Indirect Addressing Mode).
Kiéu dinh dia chi chi s& (Indexed Addressing Mode).

Kiéu dinh dia chi tuong d6i (Relative Addressing Mode).

Ki€u dinh dia chf ngdm dinh:

P& hi€u cic ki€u truy xui't phdi dung tip 1énh clia mot vi xit Iy 8 bit.

Vi du 1€nh cOong: ADD reg

Lénh nay dudc hi€u 13 ndi dung ctia thanh ghi A dudc cong vdi ndi dung ctia thanh ghi
Reg k&t qud luu trit vao thanh ghi A.

b.

Ki€u dinh _dia chf tifc tho

Mot 1énh dudc chia ra 1am 2 phan thi nhat 14 ma 1&énh hay con goi 13 ma cdng tdc, phan
tht 2 12 dia chi. Pdi v6i kiéu dia chi tifc thdi thi phan thi 2 13 dit liéu khong phdi 1a dia chi.

Vi du 1énh nap mot dif liéu tic thdi vao thanh ghi A dugc vi€t nhu sau: MVI A, FEy.
Trong d6 MVI 12 ma ggi nhé, FE 1a dit liéu dang s6 Hex. Vi thanh ghi A chi c6 8 bit nén dit
li€u tdc thoi c6 do dai la 8 bit.

C.

Kiéu dinh dia chi truc tié) p:

20
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
Vi du 1énh di chuyén ndi dung ciia mot 6 nhé c¢6 dia chi 8000y vao thanh ghi A: LDA
8000y. LDA 12 ma ggi nhd, dia chi 8000y dudc viét truc ti€p trong ciu 1énh, v6i vi xr 1y 8 bit
c6 16 dudng dia chi nén phai diing 4 s6 Hex dé chi dinh mot 6 nhd.

D6i véi nhitng 1énh dung kiéu dia chi truc ti€p thi 1énh c6 dod dai 1a 3 byte: mot byte 1a
mi 1énh, 2 byte con lai 1a dia chi clia 6 nhé (d6i v6i vi xr 1y 8 bit).

d. Kiéudinh dia chi gidn ti€p ding thanh ghi

D& minh hoa kiéu dia chi gidn ti€p duing thanh ghi ta diing I&énh sau:

Vi du: MOV AM. Lénh nay s& di chuyén ndi dung ctia 6 nhé M c6 dia chi chifa trong
mot cip thanh ghi. P&i véi vi xt 1y 8085 thi dia chi nay thudng chia trong cip thanh ghi HL,
vi dia chi 16 bit nén phai dung cip thanh ghi méi chita hét 16 bit dia chi.

Chii y khi dung l¢nh kiéu nay nguoi lgp trinh phdi qudn ly gid tri trong cdp thanh ghi.

e. Ki€udinh dia chi chi s6:

D6i véi mot vai vi x{t Iy ¢6 cdc thanh ghi chi s6 (Index register) duge dung cho kiéu dia
chi chi s6.

Kiéu dia chi nay dugc thuc hién biing cdch cong byte'thi 2 ciia Iénh vdi ndi dung clia
thanh ghi chi s& ID. Vi du: 1énh cong ndi dung thanh ghi A véi ndi dung clia 6 nhé c6 dia chi
chita trong thanh ghi chi s6 ID véi byte dit liéu thit 2: ADD A, (ID +n). n 12 mdt sd c6 chiéu
dai 8 bit.

f.  Kiéu dinh dia chi tuong d6i

Ki€u dia chi ndy gan giong nhu ki€u dia chi chi s6 nhung thanh ghi ID dugc thay th&
bing thanh ghi PC. Pia chi cia 6 nh6 cin truy xui't dugc tinh bing cdch cdng ndi dung hién
tai chia trong thanh ghi PC cdng véi byte dir li¢u thit 2.

Vi du 1énh JP 05y : nhdy dén tdi thuc hién 1&énh c6 dia chi cdch bd d€m chuong trinh PC
l1a 5 byte.

IV. KHAO SAT VI XU LY 8 BIT Z80:

Sau khi kh3o sdt mot vi xif Iy tdng quat bay gid ching ta cAn khdo sdt mot vai vi xir 1y 8
bit cu thé dudc sit dung phd bi€n trong cdc hé thong diéu khién.

Mic du hién tai cdc vi x{ Iy ngdy cang manh vé sd bit, cao toc dd 1am viéc, khd ning
truy xudt bd nhd 16n nhung cdc vi xi¥ Iy 8 bit vAn tdn tai vi ching dudc st dung trong cdc hé
théng dic¢u khi€n nhé véi lugng dit liéu xit 1y khong nhiéu vi du nhu mdy gidt tw dong thi vi x{r 1y
chi thyc hién cdc cong viéc nhu dicu khién dong cd quay thudn nghich theo thdi gian, hién thj
thdi gian trén led 7 doan, ki€m tra cdc valve d€ d6ng md nudc, ki€m tra muc nudc,... lugng dif
liéu xit Iy khong nhiéu néu so vdi lugng dir liéu ma cdc vi xi¥ Iy clia mdy tinh x{ 1y.

Trong phin nay chiing ta khdo sdt 2 vi xit 1y 8 bit: vi x{t 1y 8085 clia hdng Intel va vi xit 1y
780 cua hang Zilog.

Vi xtt Iy Z80 clia hiang Zilog dugc phat trién tir vi xit Iy gdc 8080 clia hang Intel.
1.  Sodd cdu tric bén trong cila vi xi2 b 280:
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Chuong 2: C&u tric vixif Iy va tap 1énh

SPKT
CAu tric cta vi x{t 1y Z80 nhu hinh 2-11 :
Drawing by: Thomas Scherrer  /8() CPU Block Diagram
http:/fwww.geocities.com/SiliconValley/Peaks/3938/
scherrer@hotmail.com Addvess
Buffer AD-AlS
Mainég;r;]ﬂrmsﬂ L{:l ﬁhcrnati-lu_t\eeézi;n;rra]étl’wpose
Acaur};‘ulator FIFag héura]n!aiur FIFa!g
B C B C
D E D E General-Purpose Registers
H L H |
[t ] )
| e
Index Register IX
Index Register [Y Special-Purpose Registers
Stack Poirter SP
Program Counter FC
NMlI—  Interrupt
Data Buffer
it Caontrol
Internal Data Bus
\8/ ‘\8} s
| Lach ‘ Latch ‘
N
Instruction
%;'I Decoder
8
| BusConrol | Read/WiteConrol | TiringConrol | SystemControl |
BUSRD B WR IORQ FiL MREC M1 HALT WAIT RESET RFSH +5Y  GND Clock

Hinh 2-11. SG d6 cau tric bén trong cOa vi xU ly Z80.
Trong so do cau tric clia vi xtt 1y Z80 c6:
Kh&i ALU cling véi 2 thanh ghi ¢6 tén 12 Latch ¢ chifc ning giéng nhu da khio sat.

Kh6i cdc thanh ghi gdm c6: thanh ghi A, B, C,D,H,L,F,A’,B’,C’,D’,H’,L’, F, IP, PC,
SP, IX va IY.

Bus dit liéu 2 chiéu DO + D7 diing giao ti€p dif liéu vdi cdc thiét bi nén ngoai — khdi dém
bus dif liéu c6 chitc ning dém d€ cho phép két ndi nhiéu thiét bi hay ting fan_out.

Bus dif liéu bén trong cho phép lién lac dit liéu giita cdc khai.
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Bus dia chi mot chiéu gdm cé 16 dudng cé chiic ning tdi dia chi d€ truy xud't bd nhg va
thi€t bi ngoai vi, khoi dém bus dia chi diing d€ ting fan-out.

Khdi gidi ma 1énh ding dé gidi ma l1énh cho khoi diéu khién thuc hién 1énh.
Khoi diéu khién ngit.
Céc khoi con bao gdm: khdi diéu khién bus, khoi diéu khién doc ghi bd nhd, doc ghi IO,
khdi diéu khién vi x{t 1y, khoi reset va 1am tuoi.
Ngudn st dung cho vi xtr 1y 1a +5V, xung clock dugc cung cAp tir bén ngoai.
2. T& chitc thanh ghi bén trong cia vi xi¢ lyf Z80:

Vi xtt ly Z80 c6 16 thanh ghi 8 bit va 4 thanh ghi 16 bit dugc trinh bay nhu hinh 2-12. Tat
cd cdc thanh ghi clia vi x{t 1y Z80 dugc st dung giong nhu cdc & nhd RAM tinh. Cdc thanh ghi
bao gdm 2 nhém thanh ghi thong dung c6 thé st dung mot cach ddc 1ap nhu nhitng thanh ghi 8
bit hoic c6 thé k&t hop lai tao thanh nhitng cip thanh ghi 16 bit. M&i nhém thanh ghi gdm 6
thanh ghi thong dung, mot thanh ghi tich 1ty A va mot thanh ghi trang thai.

Main Register Set Alternate Rfegister Set
[ Accumulator Flags Accumulator Flags
A F Al Y
B c B 8 | General
D E D* E' —Purpose
H L L L | Registers
ntermupt-Vector Memaory Refresh ||
| R
Index Register IX Special
" = Purpose
Index Reqgister Y Registers
Stack Pointer SP
Program Counter PC

Hinh 2-12. SG d6 chan cla vi xU ly Z80.

Thanh ghi PC: thanh ghi nay giong nhu thanh ghi PC da trinh bay. Thanh ghi ndy chita
dia chi cla 1énh hién hanh dang dugc don tir bd nhé. Noi dung cla thanh ghi PC dugc ting 1€n
dé quan 1y 1&nh ti€p theo sau khi ndi dung clia né dugc chuyén sang bus dia chi. Khi thyc hién
1&nh Jump thi dia chi ctia 1énh ndi nhdy dén sé& dugc dit vao thanh ghi PC va sé& ghi de 1én gid tri
da tang.

Thanh ghi SP: thanh ghi nay giong nhu thanh ghi SP da trinh bay. Thanh ghi SP chia dia
chi hién hanh ctia bd nhé ngin x&p ndm trong viing bd nhé RAM. Ving nhd RAM bén ngoai
dudc td chiic theo ki€u vao sau ra trudc (LIFO). Dit liéu cda cdc thanh ghi dugc ci't vao ngin
x&p hoic dugc 14y ra khoi ngiin x&p bing cdch thyc hién cdc 1énh PUSH va POP. B nhé ngin
x&p con dude dung d€ luu trit dia chi clia thanh ghi PC khi thuc hién 1énh goi chuong trinh con
hay khi CPU bi ngit.

Thanh ghi chi s6 IX va IY: 2 thanh ghi chi s& luu dia chi 16 bit dugc ding cho ki€u dinh
dia chi dung chi s6. Trong ki€u dinh dia chi nay thi mot thanh ghi s& quan 1y dia chi ctia viing dit
liéu duoc luu trit hodc quan 1y dia chi clia viing dir liéu can di chuyén.
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Ngoai ra 2 thanh ghi nay con dudc st dung trong ki€u dinh dia chi diing chi s6 ¢6 do ddi sé
tién ich hon khi bang dit liéu dugc st dung.

Thanh ghi lvv dia chi ngdt fl): thudng thi cic ngdt cia vi x& 1y ¢6 1 dia chi ngit ¢6 dinh
vi du nhu ngit khong ngin dugc NMI thi khi vi x& Iy ddp tng ngdt nay né sé& thuc hién chuong
trinh phuc vu ngit tai dia chi 0066H do nha thi€t k& qui dinh. Véi ki€u nhu vay thi chi c6 mot
chuong trinh con phuc vu ngit va phdi bit diu tai dia chi qui dinh. P& ddp tng dugc nhiéu
chuong trinh con phuc vu ngdt khdc nhau thi nha thi€t k& vi xtt 1y Z80 sit dung ngit INT va viéc
X 1y dia chi nhu sau: dia chi cda chuong trinh con phuc vu ngdt 1a 16 bit, trong d6 8 bit cao dugc
luu trong thanh ghi I, con 8 bit dia chi thap thi do thi€t bi yéu cAu ngit cung cap.

C4u triic ndy cho phép cdc chuong trinh con phuc vu ngit c¢6 thé dinh vi tai bat ky vi tri
nio trong viing nhé véi thdi gian nhdy dé&n thuc hién chuong trinh con phuc vu ngit 1a t&i thiéu.

Thanh ghi lam tuoi bo nho R (refresh register):| vi x(t 1y 780 c6 mot bd dé€m lam tuoi
bd nhé @€ cho phép st dung bd nhé dong DRAM gidng nhu SRAM. 7 bit ctia thanh ghi 8 bit nay
chinh 12 bd d€m s& ty dong ting gid tri sau mdi chu ky dén 1énh tir bd nhd. Bit thi 8 con lai c6
thé 14p trinh dugc tir 1énh “LD R, A”. Dit liéu d€m trong bo d€m 7 bit dudc gdi dén bus dia chi
thdp cling v&i tin hiéu 1am tuoi bd nhd khi CPU dang gidi ma 1&énh va thuc hién 1énh di don vé.
V6i ki€u 1am tuoi bd nhd nhu thé sé khong 1am chAm t&c¢ do 1am viéc ctia CPU.

Trong khodng th&i gian lam tudi bo nhé thi ndi dung cta thanh ghi I dugc dat 1€n 8 bit cao
cua bus dia chi.

Thanh ghi Accumulafor va thanit ghi Flag:  vi xi 1y 780 c6 2 thanh ghi A va 2 thanh
ghi ¢ 8 bit. Hoat dong clia cdc thanh ghi nay gidng nhu da trinh bay & phan trudc.

Cac thanh ghi thong dung: vi xtt 1y 780 c6 2 nhoém thanh ghi thong dung — mdi nhom
c6 8 thanh ghi 8 bit ¢6 thé st dung nhu nhitng thanh ghi 8 bit doc 1ap hay ciing c6 thé si¥ dung
nhu nhitng cdp thanh ghi 16 bit. Mot nhom dugc goi 1a BC, DE va HL trong khi nhém con lai 1a
BC’, DE’ va HL".

Tai mdi mot thdi di€m, ngudi 1ap trinh c6 thé Iya chon 1 trong 2 nhém thanh ghi d€ 1am
viéc thong qua 1énh. Trong nhitng hé thdng doi hdi d4dp ¢ng ngit nhanh thi nhém cdc thanh ghi
thong dung cling v4i thanh ghi A, thanh ghi c& c6 thé dudc d€ danh st dung cho chuong trinh con
phuc vu ngit yéu cdu dap ng nhanh — chi cin thuc hién 1 1énh trao d6i d€ chuyén sang chuong
trinh con. Chiic ning nay lam thdi gian ddp ng yéu cau ngit nhanh hon vi né€u khong c6 chic
ning nay thi phdi ti€n hanh ci't dif liéu cla cdc thanh ghi vao bd nhd ngin x&p 1am tdn nhiéu
thdi gian trudc khi thyc hién chuong trinh con phuc vu ngit.

Khoi ALU:| khdi ALU bén trong vi xtt 1y Z80 c6 chic ning thuc hién cdc 1énh s6 hoc va
1énh logic. Khoi ALU két ndi véi cdc thanh ghi bén trong va bus dit liéu bén ngoai thong qua bus
dit liéu bén trong. Cdc 1énh dudc thyc hién bdi khdi ALU bao gdm:

Lénh cdng, 1€nh trir, I€nh AND, I€nh OR, 1€nh EX-OR, l€nh so sdnh , 1&nh dich trdi, dich
phdi, Iénh xoay, 1énh ting, 1€nh giam, 1&€nh set bit, 1&nh reset bit 1€nh test bit.

Thanh ghi lénh IR vé khoi diéu khién CPU: mbi mi 1énh ducc dn vé tir bo nhd sé luu
trong thanh ghi 1énh IR va s& dugc gidi ma. Cac thanh phan cia khdi diéu khién s& thyc hién
chifc ning nay, sau d6 khoi diéu khién tao ra va cung cip cdc tin hiéu diéu khién cin thiét dé
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doc dit liéu tir cdc thanh ghi hoidc ghi dif liéu 1én cdc thanh ghi, diéu khi€n kh&i ALU thuc hién
phép todn va tao ra cdc tin hiéu diéu khién cdc ddi tuong bén ngoai.

3.  Chitcndng cdc chdn cia vi xi2 lff Z280:
Vi xir Iy Z80 c6 so dd chan nhu hinh 2-13:

& P — %’, A0 )
_ 1 S1 g Af
VREG - | 32 A2
i — 20 1 - A2
System E?Q - 21 —“ A3
Control BD -- - A4
ﬁ *L L’, A5
36
- 28 T’- AB
L'RF_H - —— AT Address
; s %ﬁ- A8 Bus
HALT -—25 1 52 g A
4 .%’_ A10
WAT ———— ?'.. A11
-
cPy — 10 780 CPU [ A2
Control INT B L~ o A13
—_— 17 4
MM . -—,-F :::
T T3 26 | /
| RESET —— 20 g
CPU BUSRG -—:5’»
Bus — 23
Conirol BUSACK & 14
. H_ DO 9
~——3» D1
ClK ——2 g ' g D2
., 11 « 3 D3
e ag o = 4 >.Data
GMND . *—5* D4 Bus
«-(_—c_i- D5
3= DS
- D7

Hinh 2-13. S6 d6 chan cla vi xU ly Z80.
Vi xtt 1y Z80 ¢6 40 chin, trong do:
Bus dia chi ¢4 16 chin tir AO = A15.
Bus dit li€u ¢6 8 chan tir DO = D7.
Bus diéu khién hé théng c6 6 chan: M1, MREQ, IORQ, RD, WR, RFSH

Diéu khién CPU c6 5 chan: HALT , WAIT , INT , NMI , RESET

Piéu khién bus c6 2 chan: BUSRQ, BUSACK
Ngudn cung cip 2 chan: Vec va GND.
Ngudn nhin xung clock 1 chin CLK.

Giong nhu vi x{ 1y tdng qudt thi chifc ning ctia bus dia chi dung d& tdi dia chi khi vi x{ 1y
truy xuat bd nhé hoic ngoai vi I0. Chifc niing clia bus dit liéu 1a tdi dit liéu gitta vi x{r 1y vdi bd
nhé hoidc thi€t bi ngoai vi. Hai bus dia chi va dit liéu dung dé k&t ndi vdi bd nhd va ngoai vi 10.

Tin hiéu RD, WR, MREQ, IORQ: 1a céc chan xut tin hiéu, khi vi x& 1y diéu khién cdc
chan RD, WR cling vdi tin hiéu MREQ &€ thyc hién qud trinh doc hoiic ghi dit liéu giita vi x{
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1y v6i bo nhd. Khi vi x& 1y diéu khién cdc chan RD, WR cing véi tin hiéu IORQ dé thyc hién
qud trinh doc hodc ghi dit liéu giita vi x 1y vdi thi€t bi ngoai vi 0. Trong hé thdng ta phdi st
dung cic chan nay dé giao ti€p vdi bd nhé va ngoai vi 10.

Tin hiéu RFSH dung dé diéu khién lam tudi bo nhé RAM. Khi khong cin 1am tudi thi
chan nay d€ trong.

Tin hiéu M1 1a tin hiéu bdo hiéu mot chu ky mdy. Tin hiéu M1 k&t hop véi tin hiéu
MREQ @€ x4c dinh chu ky mdy hi€n tai la chu ky dén I€nh trong qud trinh thyc hi€n I€nh. Tin
hiéu M1 k&t hop véi tin hieu JORQ d€ xdc dinh chu k¥ tra 13i ngit.

Tin hiéu INT 1a tin hiéu yéu cdu ngit tir bén ngoai hay tir thi€t bi ngoai vi tich cuc mifc
thap. CPU sé thuc hién yéu cdu ngit sau khi thyc hién xong 1énh dang thuc hién va trir khi ngit
nay dugc cho phép bdi phan mém. Khi st dung thi ngd vao nay thudng ndi véi dién trd kéo 1én
dé khi tdc dong thi xuéng mifc thap.

Tin hiéu NMI 1a tin hiéu yéu cau ngdt tir bén ngoai hay tir thi€t bi ngoai vi tich cuc canh
xudng. Ngdt NMI cao hon so v6i ngdt INT va 1a tin hiéu ngZt khong thé ngian dugc . CPU sé&
thuc hién yéu cau ngit sau khi thyc hién xong 1énh dang thuc hién, dia chi clia chudng trinh con
phuc vu ngit tai dia chi 0066H.

Tin hiéu RESET 1a tin hiéu ngd vao tich cuc mic thap, khi ngd vao reset bi tdc dong thi
CPU sé reset tdt cd cdc bit cho phép ngit, xo4 thanh ghi PC, c4c thanh ghi I va R thi€t lip trang
thdi ngdt & mode 0. Trong khodng thdi gian ngit thi cdc bus dia chi va bus dit liéu & trang thdi

téng trd cao, tdt cd cdc dudng tin hiéu diéu khién déu & trang thai khong tich cuc. Chd y tin hiéu
reset phdi § trang thdi tich cuc trong khodng thdi gian it nhat 1a 3 chu k¥ xung clock.

Tin hiéu WAIT 1a tin hiéu ngd vao tich cuc mifc thap, tin hiéu ndy (khi & mdc cao) dung
dé bdo cho CPU biét 6 nhé dang truy xuat hay thié€t bi ngoai vi dang truy xui't chua sin sang cho
viéc nhan hay géi dit liéu. CPU sé& vao trang thdi chd cho d&n khi tin hiéu WAIT tr§ lai tra
thdi tich cuc mic thap.

Tin hiéu HALT 1a tin hiéu ngd ra tich cuc mic thap, tin hiéu nay (khi & mdc caoyding dé
bdo cho thi€t bi bén ngoai biét: CPU dang thyc hién 1énh HALT va dang dgi motfrong 2 yéu
ciu ngit x3y ra trude khi khoi phuc lai hoat ddng binh thudng. Trong khodng thdi'gian HALT thi
CPU thuc hién 1énh NOP @€ ti€p tuc giit hoat dong 1am tudi bd nhd.

Tin hiéu BUSRQ 1a tin hiéu ngd vao tich cuc mic thap, tin hiéu nay cé mitc vu tién cao
hon ngit khong che dugc NMI va né sé dudc thyc hi€n ngay sau
xung clock. Tin hiéu nay s& yéu ciu vi xit Iy diéu khién bus dia chi, bus dif liéu va cdc dudng
tin hiéu diéu khién MREQ, IORQ, RD, WR & trang thii tdng/trd cao va thiét bi khic c6 thé st

dung céc bus trong hé thdng.

01 chu ky mdy hay chu ky

Tin hiéu BUSACK 1a tin hiéu ngd ra tich cuc mtc thip, tin hiéu nay xdc dinh CPU diéu
iéu diéu khién MREQ, IORQO, RD, WR &
trang thdi tdng trd cao va thiét bi khic c6 thé s& dung cic bus trong hé théng. Ta cé thé xem tin
hiéu BUSACK 1a tin hiéu tra 13i cia CPU khi CPU nhén tin hiéu yéu cAu nhudng bus BUSRO .

khién bus dia chi, bus dif liéu va cdc dudng tin

4.  Gidn &3 thoi gian cia vi xi@ b
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Vi xir Iy Z80 thuc hién cdc I&énh theo tirng budc thong qua c4c hoat ddng co ban bao gdm:

e Doc hodc ghi b nhé.
e Doc hodc ghi I0.
e Tra 13i ngit.

T4t cd cdc 1énh 12 mdt chudi hoat ddng cd ban ndi ti€p nhau. Mdi mdt hoat ddong cé thé
thyc hién tir 3 chu ky xung clock dén 6 chu k¥ xung clock d€ hoan tit hoic c6 thé bi kéo dai hon
dé ddng bo tdc do lam viéc ciia CPU véi toc d6 1am viéc ctia cdc thiét bi bén ngoai.

Céc chu ky xung clock dugc xem 1a cdc chu ky T (time) va cdc hoat dong dugc xem la cédc
chu ky mdy M (machine). Hinh 2-14 minh hoa cdc chu ky xung clock T va chu ky mdy M khi
CPU thuc hién lién tuc cdc 1€nh:

T Cycle
\ | I

CLK— L | —[_|_

T T2 T3 T T2 T3 T T2 T3

Machine Cycle

~f
M1 M2 M3
(Opcode Fetch) (Memory Read) (Memory Write)
Instruction Cycle
- 1

Hinh 2-14. SG d6 chan cla vi xU ly Z80.

Chii y 1énh nay bao gdm 3 chu ky mdy M1, M2 va M3.

G chu ky mdy thi nhat ctia bat k¥ 1énh nao chinh 1a chu ky dén 1énh tir bd nhé — chu ky
nay can tir 4, 5 hoic 6 chu ky xung clock T. Chu ky d6n lIénh dudc st dung dé dén mi 1énh cida
1énh k& d€ thyc hién.

Ti€p theo 1a cdc chu ky di chuyén dit liéu (doc hoiic ghi) giita CPU va bd nhd hoic thiét bi
ngoai vi IO x4y ra khodng tir 3 d€n 5 chu ky xung clock T.

Trong khodng thdi gian T2 va mdi chu k¥ dgi Tw theo sau thi CPU s& 14y miu tin hiéu ngd
vao WAIT khi c6 canh xudng cta xung clock. Néu tin hiéu WAIT & trang thdi tich cuc thi mot
chu ky ddi ti€p theo s& dugc thuc hién. St dung k§ thuit nay d€ CPU c6 thé kéo dai thdi gian
doc hoic ghi dé tuong thich vdi bat ky loai bd nhé nao.

Chu ky Pon lénh: hinh 2-15 13 gidn d6 thdi gian clia chu ky d6n 1énh tir bd nhd hay chu
ky M1. Trong chu ky nay CPU dit dia chi 1én bus dia chi tai thdi di€ém bit ddu cta chu ky MI.
Sau nita chu ky ctia xung clock: thi tin hiéu MREQ chuyén sang trang thdi tich cuc. Tai thdi
di€m nay dia chi trén bus di c6 du thdi gian d€ &n dinh, do d6 canh xudng clia tin hiéu MREQ
dudc dung nhu xung clock cho phép chip ddi vdi bdo nhé dong.

Tin hiéu RD cling chuyén sang trang thdi tich cyc dé xdc dinh ring dit liéu doc tir bd nhé
sé& dugc phép vao bus dir liéu cia CPU.
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CPU sé& 14y mAu dit liéu tir bd nhé trén bus dit liéu khi c6 canh 1&n cia xung clock & chu ky
T3 va ddng thdi CPU sé& chuyén cic tin hiéu MREQ, RD trang thdai khong tich cuc. Vay CPU da
14y dif liéu trudc khi chuyén tin hiéu RD sang trang thdi khong tich cuc. Cdc chu ky T3 va T4
diing d€ 1am tuci cdc bd nhé RAM dong. CPU sé diing c4dc khodng thdi gian nay dé gidi ma 1énh
va thuc hién 1énh da dugc don nén s€ khong c6 hoat dong nao dugc thuc hién tong khodng thdi
gian cia T3 va T4.

Chii ¥ dit liéu doc & chu ky nay Ia ma lénh.

_— M1 Cycle o
T, T, T T, T,
S R N A L W
As—A; X PC )| Refrefh Address

MREQ \\ m_ji_
RD _—\ ,
LU IO IS N Y AU S PR A
= J P -

D, —Dy

RFSH \ ﬁ

;

Hinh 2-15. Chu ky don ma Iénh.

_ hinh 2-16 12 gidn do thdi gian ctia chu ky doc hodc ghi dit
liéu giita CPU v&i bd nh6 khac v6i chu ky d6n 1énh. Tin hieu MREQ va tin hiéu RD dugc diéu
khién giéng nhau trong chu ky doc dit lidu.

Trong chu ky ghi dit liéu 1€n bd nhd, tin hiéu MREQ ciing § trang thdi tich cyc khi dia chi
trén bus da &n dinh nén né dudgc ding nhu 1a tin hiéu cho phép ddi véi bd nhé dong.

Tin hiéu WR sé& chuyén sang trang thdi tich cuc khi dit liéu trén bus dd 6n dinh nén né
dugc dung dé€ diéu khién chan WR cia b6 nhé dé yéu ciu bd nhé ca't dit liéu trén bus dit lidu.

Tin hiéu WR s& chuyén sang trang thdi khong tich cuc trudc khi dia chi va dit liéu trén bus
thay ddi hay trudc khi chuyén sang chu ky mdy k& tiép.
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SPKT

Memory Read Cycle

Memory Write Cycle

|-g - |l =
T2 T3 Ty T2 Ta
o ] \ \ \ 1\
Ais—Ag X Memory fddress i Memoly Address
MREQ \ f \ [
=] \ /
WR L J
D; —Dy {n ) { Data Out —
o N N [ DA AU (DU OV [ VO A

Chu ky doc hogc ghi ngogi vi: hinh 2-17 13 gidn db thai gian ciia chu ky doc hodc ghi

Hinh 2-16. Chu ky doc hodc ghi bé nhé.

dit liéu gitta CPU va thi€t bi ngoai vi. Trong khodng thdi gian doc /ghi 10 thi CPU thudng ty
dong xen vao 1 chu ky dgi. Ly do chén thém 1 chu k¥ ddi 1a do khodng thdi gian CPU diéu khién

chan IORQ sang trang thdi tich cuc cho dén khi 14y mAu ri't ngdn. Néu khdng chén thém chu ky

dgi thi cdc thi€t bi 10 loai MOS sé& khong bit kip toc dd 1am viéc cia CPU.

Trong khodng thdi gian dgi thi tin hi¢u dgi WAIT s& dugc 1dy mau.

Trong hoat dong doc dur liéu tir IO thi tin hi€u RD dugc diing d€ yéu cau thiét bi 10 da chi
dinh xu't dit liéu, trong hoat dong ghi di¥ liéu 1én IO thi tin hiéu WR dugc ding d€ yéu ciu thiét

bi IO da chi dinh nhin dir liéu.

T Tz W T T
K L1 | | R W
Ais—Ag x Port Address ]
IORQ l /
ﬁ \ l Read
Cycle
D; —Dg {in} }
S el st v s s e N
wR \ ] Write
Cycle
D;—0p ——{ Out

"Automatically inserted WAIT state

yéu cau bus /trd 13i bus. Tin hiéu BUSRQ dugc CPU 14y mAu khi ¢6 canh lén clia xung clock

Hinh 2-17. Chu ky doc hodc ghi thiét bi ngoai vi.

Chu' ky/ yéu' Gl bus/id 16 yeu €au buS : inh 2-18 1a gién db thii gian ciia chu ky

Ve 2 Lg
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

cudi cling ctia mdi chu ky mady. N&u tin hiéu BUSRQ § trang thdi tich cuc thi CPU thi€t 14p bus
dia chi, bus dif liéu va cdc tin hiéu diéu khién 3 trang thai sang trang thdi tdng trd cao ngay khi
c6 canh 1én clia xung clock k&. Tai thdi di€m nay bat ky thi€t bi nio bén ngoai c6 thé diéu
khién cdc bus d€ chuyén dif liéu giita bd nhd va cdc thi€t bi ngoai vi IO (hoat dong nay thudng
dudc goi 1a truy xud't bd nhd truc ti€p DMA (direct memory access).

Thdi gian t6i da @€ CPU dap ting yéu cau nhudng bus dai ding bing 1 chu ki may va thiét
bi yéu cAu nhudng bus phai giif tin hiéu diéu khién BUSRQ § trang thdi tich cuc trong khodng
diing bing 1 chu k¥ mdy. N&u thdi gian yéu cau nhudng bus qud dai va néu hé thong sit dung bd
nhd dong thi thi€t bi yéu cAu nhudng bus phdi thuc hién cong viéc lam tudi bd nhg. Trudng hgp
nay chi xdy ra khi khdi lugng dit liéu qué 16n can phai di chuyén bdi DMA. Trong khodng thdi
gian thuc hién yéu cAu nhudng bus thi CPU khodng thé thuc hién bat ky yéu ciu ngit ndo cho du
12 ngdt khong che dugc.

Any M Cycle Bus Available Status

| >
Last T State Tx Tx Tx Ty

cx _ [ \ \ \ (WD S W N R A

BUSREQ \ [
Sample 3] Samplé

BUSACK 1 |

e etk ST BTl

o0 ham tomg |~ cof—

g e

RFSH

Hinh 2-18. Chu ky doc hodc ghi thiét bi ngoai vi.

Chu ky yéu cdu ngadt/trd I6i ngdt : hinh 2-19 13 gidn dd thoi gian thuc hién yéu ciu
ngit cia CPU. CPU 14y mAu tin hiéu INT khi c6 canh lén cta xung clock cudi ciing cia mdi
chu ky d6én ma 1énh. Tin hiéu ngdt INT s& khong dugc ddp ¥ng néu nhu bi cAm bdi phdn mém
hoic tin hiéu yéu cdu nhudng bus dang & trang thdi tich cuc. Trong khodng thdi gian ciia chu ky
M1 k& ti€p, tin hiéu JORQ tr§ nén tich cuc d€ xdc dinh ring thi€t bi yéu ciu ngit c6 thé dit
vector dia chi ngdt 1&n bus dit liéu. Hai chu k¥ trang thdi dgi dudc tu dong thém vao trong chu ky
ddp tng yéu cau ngit. Hai trang thai nay dugc thém vao dé di thdi gian cho cdc tin hiéu dé 6n
dinh va xdc dinh thi€t bi yéu cau ngit nao cin phdi dua vector dia chi ngit.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
Last M Cycle of Instruction > <€ M1
Last T State T T2 Twr Twr T3
S W A \ \ [N \
L S A A DA (S E I S
e =% ! PC A Refresh
M1 \ —
MREQ | -
IORQ 1 —
07—y ()
war _ I _ _C__[C -1 "JJ Ld-—-°C
RD

Hinh 2-19. Chu ky ngdt va dap Gng yéu cau ngdt.

Ddp Ung ngdt khong ngan duge + hinh 2-20 13 gidn dd thdi gian thuc hién yéu ciu
ngdt khong ngian dudc NMI cia CPU. CPU 14y miu tin hiéu NM/ gi6ng nhu ngdt INT nhung
yéu cdu ngdt NMI c6 miic dd vu tién cao nhat va khong thé€ cAm bing phan mém. Ngit nay
thudng dugc sit dung d€ CPU d4p tng tic thdi cho nhitng yéu cdu quan trong nhu su ¢d hdng clia
nguodn dién.

CPU ddp tng yéucau ngit khong ngin dugc NMI tuong tu nhu hoat dong doc bd nhd binh
thuong. Su khac biét 1a ndi dung ctia dir liéu trén bus bi b qua trong khi d6 vi xtt 1y tu ddng luu
trit ndi dung clia thanh ghi PC (13 dia chi 1énh k&) vao bo nhd ngin x&p bén ngoai va thuc hién
chuong trinh tai dia chi 0066H. Chuong trinh con phuc vu ngit phdi dudc viét tai dia chi nay.

Last M Cycle >l M1 »
Last T State T T2 T3 Ta T
ak |\ \ [ L L W A T
W T L
Ais—Ag J PC X Refresh )
M1 \ J
MREQ \ [\ [
RD \ /
RFSH 1 1

Hinh 2-20. Gidn do thai gian cba ngat khong ngan dugc NMT .

Lénh Half: khi thuc hién 1énh Halt thi CPU thuc hién 1énh NOP cho d&n khi CPU nhan
dugc tin hiéu yéu cau ngit ( INT hodc NMI ). Hai tin hiéu ngdt nay dugc 14y miu khi c6 canh
1én cta xung clock & mdi chu ky T4 nhu hinh 2-21.

Khi c6 yéu cdu ngit khong ngin dugc NMI hoidc ngit INT dugc cho phép bdi phin mém
thi sau d6 CPU sé& thoat khdi trang thdi Halt khi ¢6 canh lén ctia xung clock k€.
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

Chu ky ti€p theo 1a ddp Gng yéu cdu ngit tly thudc vio ngit nhan dugc. Néu ci 2 ngit
cing x4y ra thi ngit c6 mic uu tién cao hon sé dudc d4p tng chinh 1a ngdt NMI .

Chtic ning thyc hién 1énh NOP khi CPU § trang thai Halt nhim dé 1am tuci bo nhé RAM
ddng. Mbi chu ky trong trang th4i Halt dugc xem 1a chu ky M1 (dén 1&énh) chi ngoai trir dit liéu
nhan tr bé nhg bi bd qua va 1énh NOP dudc thuc hién bén trong vi x{ ly. Tin hiéu tra 16i HALT
s& & trang thdi tich cuc d€ bdo cho biét vi x{r 1y dang & trang thdi HALT.

M1 M1
—T |- e
T, Ty T3 Ta Ta T, T2
cx |\ — \ LU S
RALT | \ I
me -\ r-—-====:
NMI

HALT Instruction is repeated dunng this Memory Cycle

Hinh 2-21. Gidn do théi gian cba ngdt khdng ngén dugc NMT .
5. Ddping yéu cdu ngdt cda vi xi2 b 280:

Gioi thiéu:

Mot yéu ciu ngit cho phép cdc thiét bi ngoai vi nging hoat dong clia CPU va yéu cau
CPU phdi thuc hién chuong trinh con phuc vu ngit cdia thi€t bi yéu cdu ngit d6. Chuong trinh
con phuc vu ngit bao gdbm cdc cong viéc trao ddi dir liéu, trang thdi hodc cdc thong tin diéu
khién giita CPU va thi€t bi ngoai vi. Khi chuong trinh phuc vu ngit k&t thiic thi CPU trd lai thuc
hién ti€p chuong trinh dang gidn doan.

Cho phép/cdm ngdt:

Vi xtt 1y Z80 c6 2 ngd vio ngit: mot 1 ngit c6 thé che dugc (cho phép/cAm bing phian
mém ) INT va mot ngit khong thé che dugc NMI . Ngit khong thé che dugc c6 nghia 13 khong
th€ cAm bing phin mém, ngit nay thudng dudc st dung cho cic chifc ning quan trong dugc lya
chon bdi ngudi 1ap trinh.

D&i v6i ngdt c6 thé che duge INT thi Z80 c6 mot flip flop cho phép ngit (interrupt flip
flop = IFF) va ngudi 1ap trinh c6 thé set hay reset bing cdch ding cdc 1énh cho phép ngit EI
(enable interrupt) va lénh cAm ngit DI (disable interrupt). Khi bit IFF bi reset thi CPU s& khong
thuc hién yéu ciu ngdt INT .

C6 2 bit flip flop nhu hinh 2-22:

IFF4 IFF2 |

Disables interrupts Temporary storage
from being accepted location for IFF1

Hinh 2-22. Hai bit flip flop IFF1 va IFF2 cba ngét INT .

Khi CPU bi reset thi CPU sé& reset cd 2 bit IFF1 va IFF2 d€ cAm ngit. C4c yéu cdu c6 thé
dudc phép tai bat ky thdi diém nao phu thudc vao 1énh EI clia ngudi 1ap trinh. Khi 1énh EI dudc
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
thuc hién thi bat ky yéu cAu ngit ndo dang ddi (vi chua dugc phép) thi sé dugc ddp dng ngay sau
khi CPU thyc hién xong 1€nh EI.

Mot 1énh tri hodn 13 rat can thi€t dugc thuc hién trude khi thuc hién Iénh két thiic chuong
trinh con phuc vu ngit trd lai chuong trinh chinh. Cdc yéu cau ngit khong dugce phép cho d&n khi
thuc hién xong 1énh trd vé. Khi CPU thuc hién y&u ciu ngit c¢6 thé che dugc thi ca 2 bit IFF1 va
IFF2 bi reset d& cAm cdc yéu ciu ngit khdc cho dén khi thyc hién lai 1énh EL

Vai trd cla bit IFF2 1a ca't trang thdi ctia IFF1 khi x4y ra yéu cdu ngit khdng ngin dudc
NMI . Khi yéu cdu ngdt NMI dugc chdp nhan thi bit IFF1 bi reset d& cAm cdc yéu cdu ngit
khdc x4y ra cho dé&n khi dugc cho phép trd lai bdi ngudi 1ap trinh. VAy sau khi ngit NMI dugc
chap nhin, cdc yéu ciu ngit c¢6 thé ngin dudc bi cAm nhung trang thdi truSc dé cia IFF1 dugc
ci't d€ ti€p tuc cho phép ngit sau khi CPU thyc hién xong yéu ciu ngit NMI . Khi 1énh “LD
A,I” hodc 1énh “LD A,R” dudc thuc hién thi trang thdi ctia IFF2 dugc copy vao ¢d chdn 1€ trong
thanh ghi trang th4i dé ki€m tra hay d€ luu tri.

Mot phuong phdp khdc dé€ khdi phuc lai trang thdi ctia IFF1 bing cdch thuc hién 1énh trd
vé tir 1énh ngit khong ngin duge RETI (return from non — mask able interrupt). Lénh RETI 1a
1énh két thic chuong trinh con phuc vu ngit d€ trd vé chuong trinh chinh va ndi dung ctia IFF2
dugc copy trd lai IFF1 d€ cho trang thdi cia IFF1 tru6c khi chap nhan yéu cdu ngit khong ngin
dudc tu dong khoi phuc.

Bdng liét ké trang thdi cdc flip flop cho phép /cim ngit:

Hoat dong IFF1 | IFF2 | Dién gidi

Khi CPU bi reset 0 0 Ngit ngin dugc bi cAm

Thuc hién 1énh DI 0 0 Ngdt ngin dugc bi cAm

Thyc hién 1énh EI 1 1 Ngit ngin dugc dugc phép

Thuc hién 1énh LD A,I * * IFF2 =¢J chin 1é

Thuc hién 1énh LD A,R * * IFF2 =¢d chin 1é

Thyc hién ngit NMI 0 * Ngit ngin dugc bi cAm

Thuc hién 1énh RETI IFF2 * IFF2 = xdc dinh k&t thic chuong trinh
con phuc vu ngit khong thé ngin dugc.

Bang 2-1. Bang liét ké cac trang thai bit IFF1 va IFF2.

Ngdt khéng ngdn duvoc:

CPU thudng chdp nhan yéu cau ngit khong ngin dugce. Khi ngit nay x4y ra thi CPU khong
thuc hién 1énh k€ ma ti€n hanh thyc hién 1énh bit dau tai dia chi 0066H. Hoat dong nay cla
CPU giong nhu thyc hién 1&énh khéi dong lai nhung khdc dia chi. Lénh kh&i dong don thuan chi
1a 1énh goi chuong trinh tai mdt dia chi dic biét trong trang thi 0 cia bd nhd.

CPU c6 thé dudc 1ap trinh d€ d4p ¥ng ngit khong ngin dugc bing mot trong 3 céch.

Mode O:
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

Trong mode nay thiét bi yéu cdu ngit c6 thé dit bat ky 1énh nao Ién bus dit liéu va CPU
sé& thuc hién. Do d6 thi€t bi yéu cdu ngit cung cip lénh k& @€ dugc thuc hién. Thudng 13 1énh
khd&i dong lai bdi vi thi€t bi yéu cAu ngit chi cAn cung cAp mdt byte ma 1énh duy nhat.

Tuong tu d6i v6i 1énh khac chezlng han nhu 1€nh call (c6 3 byte ma 1&nh) thi chuong trinh c6
thé thyc hién tai bat ky vi tri nio trong bo nhd.

S& lugng chu ky xung clock cdn thi€t dé€ thyc hién d4p ng ngit nhiéu hon thyc hién 1énh
binh thudng 2 chu ky xung clock. Ly do 1a CPU ty dong thém viao 2 chu ky dgi dé chu ky dap
tng yéu cau ngit c6 dd thdi gian thyc hién. Sau khi reset thi CPU sé& ty dong hoat dong § mode
0.

Mode 1:

Khi mode 1 dudc Iya chon bdi ngudi 1dp trinh thi CPU ddp tng ngit bing cdch thyc hién
chuong trinh bit dau tai dia chi 0038H gidng nhu ngit khong ngin dudc thi thyc hién & dia chi
0066H.

S& lugng chu k¥ yéu cdu dé€ thuc hién nhiéu hon 2 chu ky do CPU cong thém 2 chu ky dgi.
Mode 2:

Pay 12 mode manh nhi't trong cic mode ddp ng yéu cau ngit. VGi byte 8 bit duy nha' tir
ngudi diing thi mot 1énh goi gidn ti€p c6 thé dudc thuc hién & batky 6 nhd nao.

Trong mode nay ngudi 14p trinh thi€t 14p m6t bang cdc dia chi bit diu 16 bit cho mdi
chuong trinh con phuc vu ngit nhu hinh 2-23. Bdng nay c6 thé dudc dinh vi & bat ky vi tri nao
trong bd nhd. Khi ngit dudc chdp nhan thi con trd 16 bit phai dudc thiét 1ap d€ c6 dudc dia chi
bit diu chuong trinh con phuc vu ngit yéu ciu trong bang dia chi.

8 bit dia chi cao cia con trd dugc thi€t 1ap tir ndi dung cda thanh ghi I, thanh ghi I phai
dudc nap gid tri dia chi clia chuong trinh con bdi ngudi 14p trinh bing 1énh “LD ILA”. Khi CPU bi
reset thi gid tri trong thanh ghi I bing 00H.

8 bit dia chi thdp clia con trd phdi dugc cung cip bdi thi€t bi ngit. Chi ¢ 7 bit dugc yéu
cAu tir thi€t bi yéu cau ngit con bit LSB phai bing 0. Piéu nay 12 bit budc bdi vi con tré dugc sit
dung @€ 14y 2 byte lién ti€p d€ tao dia chi bit dau clia chuong trinh con phuc vu ngit 16 bit va
cdc dia chi phai ludn bit ddu tai 6 nhé c6 dia chi chin.

Starting Address
Pointed to by:

Interrupt

Service ) ‘

Routine  _ Low Order | IRegister Seven Bits From |

Starting | Hieh Order ‘ Contents Peripheral

Address - .

Table

Hinh 2-23. Bap Ung ngat 6 mode 2.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
Byte thit nhi't trong bdng 13 byte dia chi thap. Ngudi 1ap trinh phai thi€t 1dp ddy dud dia chi
chinh xdc trude khi yéu cAu dudc chdp nhan.

Ngudi 1ap trinh ¢6 thé thay d6i bing dia chi d€ mot yéu cdu ngit cé thé thyc hién nhiéu
chuong trinh con phuc vu ngit khic nhau.

Khi thi€t bi yéu cdu ngit cung cip dia chi thip d&n con trd thi CPU ty dong cat dia chi clia
thanh ghi PC vao bd nhé ngin x€p, nhin dia chi bit diu cla chuong trinh con phuc vu ngit tir
bang va bit dau thyc hién chuong trinh tai dia chi d6.

Mode nay can 19 chu ky xung clock dé€ thyc hién (7 chu ky d€ dén 8 bit dia chi thap tir
thi€t bi yéu cau ngit, 6 chu ky dé cat noi dung thanh ghi PC vao bd nhé ngin x&p va 6 chu ky dé
nhdy dén dia chi clia chuong trinh con phuc vu ngit).

6. Phdn citng va phdn mém cia vi xi# b Z80:
Phan cdng :
Hé théng 61 thiéu :

Trong phan nay s& gidi thiéu cdc hé thong ng dung dung vi x{t 1y Z80. Hinh 2-24 trinh bay
mdt hé thong don gidn diing Z80.

CLK

AR +5V GND
Address
+ N
MREQ —
— CE1 BK Bit
R CE2 ROM
EE‘EJ Data
Data Bus ouT -
< LK
IORQ ) |
L o
CERD BiaA |-—Ag
i — @Q Z80-PIO )
M1 PortA Ports /0 [—As

Qutput Data Input Data

Hinh 2-24. Hai bit flip flop IFF1 va IFF2 cOa ngdt INT .
Bat ky hé thong dung vi x{r 1y Z80 déu phai c¢6 cdc khdi sau:
»=  Khdingudn cung cip 5V.
. Khoi dao dong.
- Céc IC nhé.
. Cédc mach dién k&t ndi vdi thi€t bi ngoai vi.

. CPU Z80.
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

B6 nhé ngoai ctia Z80 c6 thé 14 tdng hgp 2 bo nhé chuAin RAM, ROM hoic PROM. Trong
hinh 2-24 ¢6 bo nhé ROM 8Kbit (1kbyte), cdc thanh ghi bén trong di dé€ 1am cdc 6 nhd c6 thé
doc ghi nén khong can thém bd nhé Ram bén ngoai.

Céc mach IO cho phép hé thong giao ti€p vdi cdc thi€t bi bén ngoai. Trong hinh 2-24 ¢6 8
ngd ra diéu khién va c6 8 ngd vio nhin tin hiéu tir bén ngoai. Cdc dit liu tir bén ngoai c6 thé
dua vao bén trong vi x{t 1y thong khdi diéu khi€n 3 trang thdi, kh&i ngd ra dudc chot bdi mach
chot dung TTL chudn. IC 10 Z80 PIO sé& thuc hién chifc ning nay.

M& réng bé nhd RAM :

HAu hét cdc hé thong mdy tinh déu diing bd nhé md rong Read/Write d€ lvu trit dit liéu va
lam bd nhd ngin x&p. Hinh 2-25 trinh bay bo nhd c6 256 byte bdo nhd RAM tinh dugc thém vao
hé thong & hinh 2-24. Khong gian bd nhé dude thém vao c6 dia chi nhu sau:

Address:
0000H
1 Kbyte ROM
03FFH
0400H
256 Bytes RAM
D4FFFH

Dia chi clia bd nhé dudec md td & dang s6 HEX. Khi phan tich ra thinh s& nhi phan thi bit
dia chi A10 sé la duong phan chia bd nhé ROM va bd nhd RAM nén sé dung dudng dia chi nay
dé diéu khién chon chip. Khi lugng bd nhé m3 rong kha 16n ¢6 nhiéu RAM, nhiéu ROM thi phai
diing mach gidi ma TTL d€ thuc hién chon chip.

Address Bus

ArAg is«;qu A-Ap

MREC - RD | CE7 F}E oD CEq MRQ E oD CE1| MRQ
1Kx8 256 x 4 268 x 4
. W RAM a W _
AG—C ce2 ROM WR | RAW CE2 a WR — RAM ce2 A
iDT_jz D5-Dg ¢D.-—D¢
Data Bus

Hinh 2-25. M& réng thém bd nha.
Diéu khién téc dé bé nhé :
B6 nhé c6 toc do thap thi gid thanh ciling thAp dan dén gid thanh clia hé thong ciing thap.
Tin hiéu WAIT cta vi xt 1y cho phép vi xt 1y c6 thé 1am viéc vdi cdc bd nhd c6 tdc do bat ky
nhanh hay chiAm. Nhu d3 trinh bay & phan gidn do thdi gian truy xui't bd nhd, ti't cd cdc chu ky
truy xudt bd nhé s& hoan tit trong khodng thdi gian nita chu ky, tuy nhién trong mot so trudng

hdp can phai thém mot chu ky ddi trong chu kj M1 dé€ c6 thé st dung cdc bd nhd c6 tdc dd
chim.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

Hinh 2-26 1a mot mach dién don gian dé cong thém mot chu ky dgi. Mach di€n hinh 2-26

c6 thé thay d6i nhu hinh 2-27 dé€ c6 thé cong thém mot chu ky dgi d€ truy xuit bat ky bd nhé

nao.
WAIT
+5V |_< M1 ,,_‘
‘T1| T2 T'."-" LE ‘ T4‘
= S S CLK \ [ [
D QF—*—pD Q '
oK ?474_ 74?4_ M
C Q C Q
R R - -
WAIT ]
+5V +3V
Hinh 2-26. Thém mot chu ky dgi vao chu ky M1.
Py \ WA
+5V L |2 | In
| CLK Vo
S S
MREQ |, g b Q MREQ
7474 7474
C o+ G Q WAIT
Q c .9 —

<

CLK
R
+5 IV

Hinh 2-27. Thém mét chu ky dgi dé truy xuat bd nhd béat ky.

Giao tiép vdi bd nhé déng:

Mdi bd nhé RAM ddng c6 cdc thong s& 1am viéc. Hinh 2-28 minh hoa mach dién dung cdc
cong logic d€ giao ti€p bd nhé RAM dong 8 kbyte st dung 2 bd nhé 4Kbyte.

Gia st dudng dia chi A12 dugc ding 1am dudng diéu khién chon chip select.

Trong khodng thdi gian lam tudi bd nhd, tit cd cdc bd nhd trong hé thdng phai duge doc.
CPU cung c4p dia chi Iam tudi bd nhé trén cdc dudng dia chi tir AO d€n A6. Khi md rong bd nhd
cho hé thdng nay thi chi cin thay thé cdc cong logic hoat dong véi dudng dia chi A12 bing mach
gidi ma hoat dong véGi cdc dudng dia chi con lai tuy dung lugng bé nhé md rong thém.

Can phai c6 cdc bd dém cho cdc dudng dia chi khi hé thong giao ti€p nhiéu bd nhd.
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Chuong 2: C&u tric vixif Iy va tap 1énh

SPKT

(v I

0

B
Daeb,

A11-Ag CE
> 4K x 8 RAM Array
R/W
Page 1
D7Dg Data Bus (1000 to 1FFFF)
CE
W | > 4K x 8 RAM Array
© RIW
Page 0
(0000 to OFFFF)

Hinh 2-28. Thém mét chu ky dgi dé truy xuét bd nhd bét ky.

A Y A
Téhg quan vé c&u tric phdn mém :

Tap lénh cda vi xi 1y Z80 cung cdp cho ngudi si dung tit cd cdc hoat dong d€ diéu khién
cpu Z80. Cdc thanh ghi chinh, thanh ghi ludn phién va cdc thanh ghi chi s& c6 thé lvu trit dit liéu
cho cédc 1&énh logic va 1énh s6 hoc, luu trit dia chi ctia bd nhé hoic luu trit dit liéu.

Dir liéu c6 thé chuyén tir thanh ghi sang thanh ghi, tir bd nhd sang bd nhd, tir bd nhd sang
thanh ghi hodc tir thanh ghi sang b6 nhd. Bén canh d6 con c6 cdc 1€nh trao d6i dir lieu gilt cdc

thanh ghi, gitta thanh ghi va bd nhd.

Dic biét 12 ndi dung clia cdc thanh ghi chinh va thanh ghi luan phién c6 thé trao d6i bing
hai 1énh duy nhit 12 EX va EXX. Lénh trao ddi dif liéu cda cdc thanh ghi dudc dung dé chia tap
cdc thanh ghi dang lam viéc khdc vdi tdp thanh ghi trong chuong trinh con hay trong thu tuc.

Viéc ¢4t dit liéu clia cdc thanh ghi tam thdi vio bd nhd ngiin x&p va 14y dit liéu ra khoi bd

nhé ngin x&p c6 thé dugc thyc hién bing 1énh Push va 1énh Pop. Pia chi clia bd nhd ngin x&p

dudc quan 1y bdi thanh ghi SP.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
Khi thyc hién chuong trinh con thi dia chi clia 1énh k€& trong thanh ghi PC dugc CPU tu
dong ci't vao bo nhd ngin x&p va khi két thic chuong trinh con biing 1é€nh trd vé thi dia chi dugc
trd lai cho thanh ghi PC va chuong trinh chinh dudc thyc hién tié€p tuc.

K&t qué thuc hién clia cdc 1énh logic, 1énh s& hoc, 1énh dich, 1énh so sdnh s& diéu khién 6
c0 trang thai trong thanh ghi trang thai.

Sau khi thuc hién mot 1&énh thi cdc thanh ghi c& s& bi tdc dong tuy thudc vao két qua sau
khi x& 1y, cdc cd dudc dung d€ 1am diéu kién cho 1énh nhdy hoic 1énh trg vé.

Mot nhém 1é€nh dﬁy dd cdc 1énh logic bao g6m 1énh AND, OR, XOR, CPL, NEG c6 thé
thuc hién véi dit liéu 8 bit giita thanh ghi A va tit cd cdc thanh ghi con lai, giita thanh ghi A va
bd nhg va gitta thanh ghi A va di liéu tic thoi.

Ngoai ra con c6 cdc Iénh s§ hoc va cdc 1énh dich theo cd hai chiéu, 1énh nay thyc hién
dugc doi vé6i dit liu 8 bit chita trong cdc thanh ghi 8 bit hodc trong mot 6 nhd c6 dia chi bat ky.
C§ carry c6 thé€ dudc sit dung trong cdc lénh xoay, 1éch dich d€ tao dit liéu dau vao hay nhan dit
liéu dich & ddu ra d€ ki€m tra két qua ctia 1&énh dich.

Cédc chuong trinh vi du :

Vidu 1:

Chuong trinh thyc hién viéc copy 737 byte'dif liéu trong viing nhé bit du tai dia chi
DATA sang viing nhé c6 dia chi bit dau BUFFER nhu sau:

LD HL, DATA :HL quin 1y dia chi bit diu ving dif liéu DATA

LD DE, BUFFER  ;DE quén ly dia chi bt diu viing dit liéu BUFFER
LD BC, 737 ;BC quan 1y chiéu dai viing dit liéu.

LDIR ;copy chudi dudc chi dinh bdi HL sang viing nhé dugc

;chi dinh béi DE, gidm HL, gidm DE va gidm BC ti€p
stuc thuc hién cho d€n khi BC = 0.

Khi bién dich thi doan chuong trinh trén chi€m 11 byte vd mdi mot byte khi di chuyén mat
21 chu ky xung clock.

Vi duy 2:
Chuong trinh thuc hién viéc copy mdt chudi (cé chiéu dai t&i da 12 132) bat ddu tai dia chi
bit diu DATA sang mot viing nhé c6 dia chi bit diu BUFFER cho dé&n khi ki tu $ dudc tim thay:
LD HL, DATA :HL quén 1y dia chi bit dau vung dir liéu DATA
LD DE, BUFFER  ;DE quén ly dia chi bdt diu vung dit liéu BUFFER
LD BC, 132 :BC quin 1y chiéu dai ving dit liéu.
LD A ‘S :Nap ki ty “$” vio A d€ so sanh.
LOOP: CP (HL) ;So sdanh ndi dung 6 nhé véi A.
JR Z, END :nhdy k&t thic néu ding 12 ki ty ‘$°.
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT
LDI ;khdng dang thi ti€n hanh copy dif liéu va ting ...
JP PE, LOOP :nhdy lai 1am ti€p cho d€n khi hé&t 132 ki ty.
END:

Khi bién dich thi doan chuong trinh trén chi€m 19 byte.
M6 td lénh cua vi xU Iy Z80 :
T6ng quan vé tép Iénh:

Vi xit 1y Z80 c6 158 1&énh khdc nhau bao gdm ludn ca 78 1énh cda vi x{t Iy 8080A. C4c 1énh
nay dugc chia ra lam cdc nhém nhu sau:

Lénh nap va trao d6i dit liéu.

Lénh chuyén khéi dit liéu va 1énh tim ki€m.

Lénh s6 hoc va 1énh logic.

Lénh xoay va 1€nh dich.

Lénh diéu khién bit: set, reset va test.

Lénh nhdy, 1énh goi chudng trinh con va 1&énh k&t thic chuong trinh con.
Lénh xuat nhap IO

Céc 1énh diéu khi€n CPU.

Céc ki€u dinh dia chf :

HAu hét cdc 1énh cla vi x{t 1y Z80 déu xit 1y dir liéu dudgc lvu trit § cdc thanh ghi bén trong
CPU, luu trit & bd nhé ngoai hoic luu trit & 10. Kiéu dinh dia chi d€ chi 1o dia chi cia dif liéu ma
1énh sé xu 1y.

Ciéc ki€u dinh dia chi cta vi xit ly Z80 gidng nhu nhitng ki€u d trinh bay & phan trudc,
cdc kiéu bao gom:

Ki€u dinh dia chi tifc thoi (Immediate):

Ki€u dinh dia chi tifc thoi mé rédng (Immediate Extended): giong nhu ki€u dinh dia
chi tic thdi nhu dit liéu 1a 16 bit duge nap cho cidp thanh ghi 8 bit.

Ki€u dinh dia chi hiéu chinh trang b nhé zero : Z80 c6 1 1énh goi dic biét chi c6 1
byte dé x4c dinh 1 trong 8 vi tri trong trang bd nhd zero. Ma 1énh ciia 1énh nay chi 13 1 byte
nhung cho phép thanh 14p dia chi 16 bit va 1énh nay dugc ding d€ goi cdc chuong trinh thudng
st dung nim trong trang bd nhé dé ti€t kiém dung lugng bd nhd (vi 1énh 1 byte thay vi 1énh 3
byte).

Op Code| One Byte

B7 BD Effective Address is
(B5 B4 B3 000)2

Ki€u dinh dia chi tuong 46’ (relative addressing):
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Ki€u dinh dia chf mé réng(Extended ):

Ki€u nay cung cdp ludn 2 byte (16 bit) clia dia chi trong 1énh. 2 byte dia chi c6 thé 1a dia
chi ctia 1énh nhdy hay la dia chi cta di liéu.

Ki€u dinh dia chf chf & (Indexed addressing):

Ki€u dinh dia chf thanh ghi (register addressing):

Ki€u dinh dia chT hi€u ngdm (Implied addressing):

Ki€u dinh dia chl gidn ti€p ding thanh ghi (register indirect addressing):

Ki€u dinh dia chf bit (Bit addressing):

Mé& t4 vai lénh cda vi x Iy Z8O0:

Lénh LD gilta cdc thanh ghi :

Hinh 2-29 tém tit 1énh chuyén dif liéu tir thanh ghi ngudn 8 bit “reg8S” sang thanh ghi dich
8 bit “reg8D”.

Ma I€nh 1 byte 8 bit bao g6m 2 bit “01[reg8D][reg8S]”: trong d6 [reg8D] la 3 bit ctia thanh
ghi “reg8D” va [reg8S] 1a 3 bit ctia thanh ghi “reg8S”.

MOdi thanh ghi ¢6 3 bit dugc trinh bay trong hinh, thdi gian thyc hién 1énh mat 4 chu ky T
va mat 7 chu ky T d6i v6i 1énh chuyén dit liéu giita 6 nhd (c6 dia chi luu trong HL) va thanh ghi.
N&u ghi chi ti€t cho tirng thanh ghi thi 1énh téng quit nay c6 téng cong 64 1énh: 8 1énh cho thanh
ghi A va cdc thanh ghi, 8'1énh cho thanh ghi B va cdc thanh ghi, ...

Chd y: (HL) 1a 6 nhd c6 dia chi luu trong HL dudgc xem nhu 1a 1 thanh ghi ¢c6 ma 1a [110].
LD

LD reggD , reggs

Operation The contents of register reggs are stored into reggD.
01 [reggD] [reggS]

Register Bit Field
111

000
001
010
011
100
101
) 110

Op Code

ArzHY Ao

T States 4 or 7 (HL)

Hinh 2-29. Lénh tdng quat “LD reg8D,reg8S”.
Hinh 2-30 tém tdt 1énh nap dit liéu tifc thdi 8 bit vao thanh ghi 8 bit “reg8”.

M3 1énh 1 byte 8 bit bao gom 2 bit “01[reg8]110]”: trong d6 [reg8D] la 3 bit clia thanh ghi
‘GregS 2 X
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‘ Chuong 2: C&u tric vixif Iy va tap 1énh

SPKT

Thoi gian thyc hién 1énh mat 7 chu ky T va mat 10 chu ky T déi vdi 1énh nap dit liéu vao

0 nhd (c6 dia chi luu trong HL).
LD reyd,immg

Operation Stores the immediate value into regg.
00 [reggl110 : [1mmg]
Register

Op Code

EHZ2EY am b

T States 7 oxr 10 {(HL)}

Hinh 2-30. Lénh tdng quat “LD reg8,imm8”.

Bit Field

111
ooo
001
010
011
100
101
110

Hinh 2-31 t6m tdt I&€nh xoay trdi thanh ghi 8 bit “reg8”. M4 1énh 2 byte 8 bit: “11001011 :
00010 [reg8]”. Thdi gian thuc hién 1énh mat 8 chu ky T va mat 15 chu ky T doi véi 1énh xoay dir

liéu trong 6 nhd (c6 dia chi luu trong HL).

RL
RL reuf
operatlon The contents of regg are I’Dta-tEd left one hit position. The cuntentslnf bit ?. are copied
to the carry flag and the previous contents of the carry flag are copied ta bit 0,
11001041 : 00010[regg]
Register Bit Field
o 111
B 0oo
c o001
Op Code - "
E 011
H 100
L 101
{(HL}) 110

5 % are affected as defined
H H are reset

PS¥W is parity

See instruction for ¢

T States & or 15 (HL)

Flags

Hinh 2-31. Lénh tdng quét “RL reg8”.

Do c6 rat nhiéu 1énh nén & phan nay chi trinh bay mot s 1énh, c6 thé xem thém & phan

phu luc.

Tém tdt tdp 1énh cda vi x(t ly Z8O:

Tap 1énh dugc tém tit & cdc trang ti€p theo véi ngudn thong tin duge 14y tir mang internet
vdi dia chi “http://www.ftp83plus.net/Tutorials/z80inset] A.htm”
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SPKT

y va tép lénh

A
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

V. KHAO SAT VI XU LY 8 BIT 8085A:

Chiing ta méi vira khdo sdt xong vi x{ 1y Z80 thi § phan nay sé& ti€p tuc khdo sdt vi xit 1y
8085A ctia Intel. Tdc gid mudn trinh bay thém vi xtt Iy 8085A d€ chiing ta c¢6 thé 1am quen véi
mot s6 ciu hinh khdac ma vi xi 1y Z80 khdng 6.

1. Sodd cdu tric bén trong cila vi xi? b 80854

Hinh 2-32 1a s0 d6 cau tric cla vi xi 1y 8085A:
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Hinh 2-32. S6 dd cdu tric bén trong cla vi xU ly 8085A.
Trong so do cau tric clia vi x{r Iy 8085A c6:

Khdi ALU cing véi 2 thanh ghi ¢6 tén 1a thanh ghi A va thanh ghi TEMP c6 chiic ning
giong nhu dd khdo sdt nhim Ivu trit dit liéu cho khoi ALU thuc hién cdc phép todn. K&t qué sau
khi thuc hién sé& luu trd lai thanh ghi A va tuy thudc vao két quad ma khdi ALU sé diéu khién cic
bit cd trong thanh ghi trang th4i.

Khdi cdc thanh ghi gSm c6: thanh ghi A, B, C, D, H, L, PC, SP, IDAL, IP.

Bus dif liéu bén trong DO + D7 cho phép trao ddi dif liéu giita cac khéi v6i nhau va dudc
dua t6i khoi dém va da hdp vdi 8 dudng dia chi thaip A0 =~ A7 d€ tao thanh bus dia chi / dit liéu
ADO + AD7.

Uu diém cta viéc da hop 8 dudng dia chi va 8 dudng dit liéu 1a thuin tién cho viéc déng
g6i IC 40 chan, n€u khong tich hgp thi IC s& nhiéu hon 40 chan. Cé 2 1y do cho viéc da hgp: thit
nhat 13 tai thoi di€m d6 cong nghé mdi bat ddu nén chua c6 thé ting s& chian cho IC va phai
thay d6i cong nghé néu s6 chan thay d6i, thi 2 1a viéc da hop van khong lam thay d8i chic ning
hay t6c dd cda vi xtr 1y.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

Khuy&t diém: mach dién phiic tap vi phai da hgp va gidi da hdp khi st dung d€ tich dia
chi va dit liéu doc 1ap v6i nhau, phdi c6 thém tin hiéu diéu khién gidi da hgp.

Thanh ghi 1énh IR s& luu trit ma 1énh va khdi gidi ma 1énh ding d€ gidi ma 1énh cho khéi
diu khi€n thyc hién lénh.

Khdi diéu khién ngit, khdi truyén dit liéu ndi ti€p.

Cidc khdi con bao gom: khdi diéu khi€n bus, khdi diéu khién doc ghi bo nhé, doc ghi 10,
kh&i diéu khién vi xt 1y, khdi reset .

Ngudn st dung cho vi x&t Iy 1a +5V, mach tao xung clock dudc tich hgp bén trong va chi
can gin thém tu thach anh bén ngoai.

2. T chitc thanh ghi cla vi xi# bf 80854:
Vi xtr Iy 8085A c6 8 thanh ghi 8 bit va 3 thanh ghi 16 bit dugc trinh bay nhu hinh 2-33.

Vai trd clia cdc thanh ghi giong nhu da trinh bay & vi xit 1y Z80 chi c6 khac 1a s& thanh ghi
trong vi xr 1y 8085A it hon so vdi Z80. Trong nhém thanh ghi 16 bit thi ¢6 thanh ghi IDAL c6
chitc niing nhu sau: khi CPU truy xu&'t ma 1&nh thi ndi dung ctia thanh ghi PC dudc trao cho thanh
ghi IDAL va n6 s& diéu khié€n bus dia chi tao ra ding dia chi cAn truy xui't ma l&énh.

Sau khi nhidn ma 1énh vé d€ thuc hién thi noi dung ctia PC da ting 1én d€ chuin bit thuc
hién 1énh ti€p theo, n€u 1&énh dang thuc hién 1a truy xuit byte dit liéu & bd nhdé ngoai thi CPU s&
diéu khién thanh ghi IDAL ting lén 1 hodc 2 gid tri d€ truy xuit ding 6 nhd can 14y dir lidu.
Né&u dia chi cia 6 nhg chita trong cip thanh ghi HL thi ndi dung trong HL s& trao cho IDAL dé
truy xuét bd nhé.

A reg (8) F reg (8)
B reg (8) Creg (8)
D reg (8) E reg (8)
H reg (8) L reg (8)
STACK POINTER (16)
PROGRAM COUNTER (16)

INCREMENTER/DECREMENTER

ADDRESS LATCH (16)

Hinh 2-33. Cac thanh ghi bén trong VI xU ly 8085A.

3. S0 chdn cia vi xi? b 80854:
Hinh 2-34 13 so db chan clia vi xt 1y 8085A:

Ve 2 LG o7

Thuviem DH SPKT TP HCM = http//www thuvienspkt.edu.vn

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

A0854, B0B5AH microprocessar - DIP 40 package
Manufacturers; AMD, Intel, NEC, Siemens, Toshiba

[ 1 U 40 [J¥ee
%2 2 39 [JHold
Reset out[] 3 36 [ JHLDa
son[] 4 37 [JcCLk (OUT)
sio[] s el IIRESET In
Trap[] & 35 [Ready
rRsT 7.5 7 24 10,8
rsTE.5[] 8 cicll =
rReT5.5[] o c=ll I [R.D)
TR 10 a1 MR
1T 2] 30 [JALE
20g[] 12 29 Oso
o[ 1= 22 [Jsis
aDz [ 14 27 1414
anz[] 15 26 [ Jagz
2ha[] 18 25 812
ADs[] 17 24 a1
abg[] 18 23 %10
207 19 25 T4
ves [ 20 21 [as

Hinh 2-34. So d6 chan cOa vi xU ly 8085A.
Vi xt 1y 8085A c6 40 chin, trong d6:

A8 = A15 (address) 12 bus dia chi cao, tin hiéu ra dang 3 trang thdi, s& & trang thai tdng tr§
cao khi 8 mode Hold va Halt va khi bi reset.

ADO + AD7 (address/data) 1a bus da hgp dia chi va di li€u, tin hi€u vao/ra 3 trang thai,
bus sé& tdi dia chi trong khodng thdi gian xung clock thit nhit clia chu k§ mdy va sé tdi dit liéu &
cdc chu ky xung clock con lai.

ALE (address latch enable) 1a tin hiéu ra diing dé tao xung chét dia chi khi bus ADO +
AD7 d@6ng vai trd 12 tai dia chi va chi chdt vao thdi di€m canh xudng.

S0, S1 va IO/M 1a cic tin hiéu ngd ra cho bi€t cdc trang thdi lam viéc clia vi x{¥ 1y:

10/M S1 SO Trang thai
0 0 1 Ghi dir li¢u 1€n bo nhd
0 1 0 Poc dir liéu tir bd nhé
1 0 1 Ghi dit liéu 1én 10
1 1 0 boc dir liéu tir IO
0 1 1 bo6n ma 1€nh tir bd nhé
58 Ve véé Ly
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
1 1 1 Dbo6n ma 1€nh tir bd nhé
1 1 1 Tra 13i yéu cAu ngit
HZ 0 0 Halt
HZ X X Hold
HZ X X Reset

S1 ¢6 thé dugc dung nhu 13 trang thai doc ghi R/W . Céc tin hiéu I0/M , S1, SO s& bit
dau c6 gia tri (hiéu luc) khi bdt ddu mot chu ky may va van &n dinh & trang thdi nay & cdc chu
ky clock con lai. Canh xudng ctia xung ALE c6 thé chdt cdc tin hiéu nay.

RD 13 tin hiéu ngd ra, khi RD & mifc thdp s& diéu khién doc dit liéu tir bd nhd hoic I0 va
s& & trang thdi tong trd cao khi vi x{r 1y & trang thdi HOLD, HALT va RESET.

WR 13 tin hiéu ngd ra, khi WR & mic thdp s& diéu khién ghi di liéu 1én b nhd hoic 10 va
s& & trang thdi tong trd cao khi vi x& 1y & trang thdi HOLD, HALT va RESET.

READY la tin hiéu ngd vao, n€u READY & mifc cao trong khodng thdi gian doc hoidc ghi
dir liéu gitra vi X 1y va bd nhé dé cho bi€t bd nhé hoic thiét bi ngoai vi IO da san sang cho viéc
doc hoic ghi dit liéu. Néu tin hiéu READY & mic thdp thi CPU phdi thyc hién thém cdc chu ky
ddi chd cho d&én khi READY trd lai mifc cao thi hoan t4t chu ky doc hoic ghi bd nhd.

HOLD 12 tin hiéu ngd vao tich cuwc mic cao, thi€t bi ngoai vi di€u khién chin nay 1én mic
cao d€ yéu cau vi xtt Iy nhudng quyén st dung bus dia chi va bus dit liéu. Khi cpu nhan dudc tin
hiéu Hold thi s& nging st dung bus ngay 1ap tifc va chuyén quyén st dung bus. Qud trinh xif 1y
1énh bén trong sé& ti€p tuc dudc thyc hién khi yéu cau dung bus ctda thi€t bi ngoai vi khong con.

HLDA 12 tin hiéu ngd ra diing d€ b4o cho thiét bi yéu cAu HOLD biét vi xif 1y s& ngimng si
dung bus & chu k¥ xung clock k&. HLDA sé& trd lai mic thap khi thi€t bi yéu cau ngit khong con
yéu cdu nhudng bus.

INTR 12 tin hiéu ngd vao yéu ciu ngit tong quit. Tin hiéu nay dudc 14y miu trong khodng
thdi gian ctia chu ky xung clock k€ cudi va trong khodng thdi gian HOLD va HALT.

N&u INTR & trang théi tich cuc thi vi x{ 1y s& ngirng thuc hién Iénh ti€p theo va diéu khién
trd 15i ngit & chan INTA . Trong khodng chu ky nay thi 1énh RESTART hoic 1énh CALL c6 thé
dugc chén vio dé€ nhdy d&€n chuong trinh con phuc vu ngit.

INTR Ia tin hiéu ngit c6 thé cho phép hoic cAm bing phdn mém.
INTA 13 tin hiéu ngd ra trd 15i ddp ng yéu cau ngit, tin hiéu ndy dudc diing thay thé cho
chan RD trong khodng thdi gian chu k¥ 1énh sau khi tin hiéu yéu ciu ngit INTR dudc chap

nhin. Tin hiéu nay dugc ding d€ tic dong dén chip diéu khién ngit 8259A hoic cdc thiét bi
ngit khéc.

RST 5.5, RST 6.5, RST 7.5 1a tin hiéu ngd vao yéu ciu ngit. Ba tin hiéu ngit nay giong
nhu tin hiéu ngit INTR va chi khdc 12 chiing dudc bit dau tai dia chi hoan toan tu dong.
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

TRAP 12 tin hiéu ngd vao yéu cau ngit khdng ngin dugc, tin hiéu ngit nay dudc 18y mau
giong nhu cdc tin hiéu yéu cdu ngidt INTR va cdc ngit RST. Yéu ciu ngit nay khdng thé ngin
dugc bing phan mém nén né cé mitc dd vu tién cao nhat.

RESET IN| 12 tin hiéu ngd vao reset tich cuc mifc thap s& xod thanh ghi PC vé 0000H va
s& reset cdc bit cho phép ngit va flip flop HLDA. Bus dif liéu, bus dia chi va bus diéu khién déu
& trang thdi tdng trd cao khi bi reset. C4c thanh ghi bén trong va thanh ghi cd c¢6 thé bi thay ddi
v4i nhitng gid tri mGi khdong xdc dinh khi CPU bi reset. Ngd vao reset nay dudc ndi véi R va C
dé tao mach auto reset khi md mdy. Khi PC = 0000H thi chuong trinh dugc bit diu thuc hién tai
dia chi 0000H tuong Gng.

RESET OUT 12 tin hiéu ngd ra d€ bdo hiéu CPU dang bi reset. Tin hiéu nay c6 thé diing
dé reset cdc thi€t bi khac trong hé théng vi du nhu IC ngoai vi 8255A, 8279.

X1, X2 1a tin hiéu ngd vao, hai ngd vao nay dudgc ndi vdi tu thach anh hodc mach LC hoic
mach RC dé€ tao dao dong cho vi xit 1y hoat dong.

Mach dao dong di tich hgp bén trong va chi cdn ndi thém tu thach anh nhung néu c6
ngudn tao xung bén ngoai thi ta c¢6 thé cung cip xung d6 dén 1 ngd vao XI.

TAn s6 xung clock ngd vao hay tin s cla tu thach anh dudc chia cho 2 rdi'mdi cung cap
cho cdc hoat dong bén trong ctia vi x& 1y.

CLK 14 tin hiéu ngd ra xung clock diing d& cung cép co cic thi€t bi khdc can xung clock dé
1am viéc vi du nhu IC 8279. Tan s& clia xung clock ndy biing tAn s6 cla tu thach anh dang st
dung chia cho 2.

SID 1a tin hiéu ngd vao dit liéu ndi ti€p, dit liéu & ngd vao nay dudc nap vao bit thit 7 clia
thanh ghi A khi thyc hién RIM.

SOD 12 tin hiéu ngd ra dit liéu ndi ti€p, dit liéu & ngd ra nay & mic logic 0 hay muc logic 1
dudc thuc hién bdi 1énh SIM.

Ved 12 chan ngudn cung cip +5V cho vi xtt 1y.
Vss 1a chin ngudn cung cdp GND cho vi xif 1.

Bdng thit ty wu tién ngit va cdc dia chi ngit:

Tén Thi ty vu tién | Dia chi clia cdc chuong Mdc tic dong
trinh con phuc vu ngit
TRAP 1 0024H Canh 1én and v6i mic cao chd cho
dé&n khi dugc 14y mau
RST 7.5 2 003CH Canh 1én (dugc chot lai)
RST 7.5 3 0034H Miic cao cho dé&n khi dugc 18y
maiu
RST 7.5 4 002CH Miic cao cho d&n khi dugc 13y
mau
INTR 5 Xem chi y Miic cao cho d&n khi dugc 13y
mau
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Chuong 2: CAu triic vixf Iy va tap lénh

SPKT

Cha y: dia chi ciia chuong trinh con phuc vu ngit tuy thudc vao 1énh cung cap cho CPU khi
ngit dudc chdp nhan.

4.

Gidn 0 thoi gian cda vi xi [ 80854

Vi xir 1y 8085A c6 da hdp bus dit liéu va bus dia chi, ALE dugc ding d& chdt 8 bit dia chi
thap trén bus ADO + AD7, hinh 2-35 trinh bay gidn d6 thdi gian dén 1&énh, chu k¥ doc bd nhé va
chu ky ghi dit li€u 1€n bd nhd.

C6 7 loai chu ky médy khdc nhau tuy thudc vao 1€nh dang thuc hién va 7 trang thai khac
nhau nay dugc thé hién thong qua trang thdi clia cdc tin hiéu I0/M , S1, SO va céc chin diéu
khién RD, WR, INTA.

Mbt chu ky mdy thong thudng gdm 3 trang thai T ngoai trif chu ky d6n 1énh tir bo nhd thi
thuc hién cin 4 hodc 6 chu ky trang thdi T (chua tinh d&€n cdc tinh hudng dgi WAIT hoic

HOLD).
M, M My
CLK T T, Ty Ta T L Ty T T2 T3 \ T ’
[ . X P, (HIGH ORDER ADDRESS) X {PC = 10y H 10 PORT
ADy.5 X PG, ). _-..-...a }..(nmm)(—
ri s
r .
(LOW QRDER DATA FROM DATA FROM MEMORY DATA TO MEMDRY
ADDAES MEMORY {1/0 PORT ADDRESS} O PERIPHERAL
(INSTAUCTION)
ALE " \
" _/  /
" L_/
10/ J \
STATUS 8,8 [FETCH) 16 (READ}

X

)

0% WRITE

X

Hinh 2-35. Gidn dd thdi gian hoat déng cla vi xU ly 8085A.

0 chu ky don 1&€nh: trong khodng thdi gian cia trang thai T1: thi CPU s€ tao ra dia chi 8 bit
cao & bus A8 + A15, 8 bit thap & bus ADO = AD7, cic trang thai diéu khién S1, SO va dudng diéu
khién I0/M xudng mic 0. Pdng thdi tao xung chdt ALE dé€ chdt dia chi va cdc trang thdi diéu
khién. Khi sang chu ky trang thdi T2 thi CPU diéu khién chin RD xudng mic thdp dé tic dong
dé&n bo nhd thuc hién viéc doc dit liéu. Bo nhé ngay 14p titc xuit dit liéu twong tng vdi 6 nhé da
nhin dia chi va dir liéu d6 dugc dua 1&€n bus ADO + AD7 — bay gid bus nay dong vai tro tdi dir
liéu. CPU diéu khi€n chan RD trd lai trang thdi khong tich cuc § trang thdi T3 va ti€n hanh
nhin dif liéu tir bus — d6 chinh 12 mi 1énh va cdt vao thanh ghi 1énh IR — chim dit qué trinh
don 1énh tir bd nhé G trang thai T4.

Tuong tu cho cac chu ky doc di li€u va ghi dit liéu thi chi c6 3 trang thdi T.

Ve 2 Lg

61

CuuDuongThanCong.com

Thovien DA SPKT

P HCM=http//www thuvienspktedu.vn

https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

5. Gidi da hop dia chi vad 4% liéu cho vi xi [y 80854

Khi stt dung vi xit Iy 8085A c6 da hop bus dit liéu va bus dia chi thi phai st dung IC chdt
dé tach dia chi va dit liéu nhu hinh 2-36:

DI0. 7T
Do
D1
D2
D3
D4
Do
VGG D&
:)_."
1c2
READY apo 12 21 p 1o |12 A0 .
AD1 E iy 20 1%51—
HOLD ADz 14 1] s aa PHLA2
JP1 AD3 |5 51 40 —‘5"‘—15
- INTR ADA4 1? 2] s —&5—];‘ 4
O ADS - 6D e} —3?-‘—,,_,
o2 aDE |—& 81 m 7o i A8
Oi TRAP ap7 |2 81 80 24T
Ocs ! 11 o
IC3B 7 T 1 -
inter| 3 >O“ RSTT.S ano [
GND 74AGH N
7404 9 | pere s !
5T5 5
5
RST6_5
AC.15]
g
- RES(IN ;
VEC 50 ‘Ji
X1 s1 |22 Y T
loms =2 1O/
R1 3z RO\
1k RO B WRA
X [ o =1 —
38
HLDA |2
sID INTA
= RESET RESs ouT = RST O
= o <4 1 vee “sop
E‘i‘ Tuf 20 | oo clked3 ___CLK_OuT
reset |
GMND 8085
GND

Hinh 2-36. Gidi da hdp dia chi va dU liéu cOa vi xi ly 8085A.

Chan ALE s& diéu khién IC chdt 74573 dé chot 8 bit dia chi, ngd ra cda IC chot 1a 8 bit
dia chi thAp A0 + A7 két hgp véi 8 bit dia chi cao A8 + A15 tao thanh bus dia chi 16 bit doc 1ap
v6i 8 dudng dit liéu DO + D7 gidng nhu vi x{t 1y Z80.

Trong hé thong khdng stt dung trang thdi HOLD va ngdt INTR nén chiing dudc ndi véi
GND, cdc ngit TRAP, RST dugc sit dung, tin hiéu ngd vao reset dugc két ndi véi tu C1, dién trd
R1 va nit nhin reset, tu thach anh st dung 12 6Mhz dudc ndi véi X1 va X2.

Tin hiéu READY ciing dugc ndi v6i miic cao dé vi xt 1y khong chén thém cédc chu ky dgi
nén phdi st dung céc loai bd nhé c6 thdi gian truy xuit nhanh hon vi xit 1.

Céc dudng diéu khién con lai diing d€ k&t ndi v6i bd nhd va thi€t bi ngoai vi IO.

6. Tdp Enh cla vixk bj 80854:
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Tap 1énh ctia vi xit Iy 8085 giéng nhu tdp 1€nh clia vi xit Iy 8080 ngoai trir 2 Iénh mdi thém
vao la 1énh SIM va RIM.

Phin nay sé& gi6i thiéu thanh phdn ma 1énh, hoat ddng clia cdc bit trong thanh ghi ¢ trang
thdi, cdc ki€u dinh dia chi va cdch thitc si dung cip thanh ghi H, L cho ki€u dinh dia chi gidn
ti€p.

Cic ki hiéu dung trong tip 1énh dugc diing dé dién t4 chiic ning vi mdi quan hé giita cic
thanh phan ctia 1énh. Céc ki hiéu chif thudng nhu “r” ding dé chinh dinh mot thanh ghi, “rp” dé
xdc dinh cip thanh ghi, “addr” ding dé xdc dinh dia chi, “data” dung dé€ x4c dinh byte dir liéu 8
bit, “data 16” diing d€ xdc dinh, “rh” va “rl” dung @€ xdc dinh cdc thanh ghi byte cao va thanh
ghi byte thap clia mot cip thanh ghi theo thi tu.

T6 chdc lénh:
Céc 1énh cda vi xit 1y 8085 thudng dinh dang theo byte bao gdm cdc 1énh mdt byte, 1énh 2

byte va 1énh 3 byte. Byte dau tién 1a byte chifa cdc thong tin cd ban cla 1énh chinh 12 ma Iénh,
cdc byte thr 2 va thit 3 1a cdc byte thong tin cho 1énh nhu dit li€u hay dia chi cta dit liéu.

Trong byte ma 1énh x& ly dit liéu trén cdc thanh ghi thi bit thd “2,1,0” thudng 1a ma cda
cdc thanh ghi ngudn va cdc bit thit “5,4,3” 12 mi cla thanh ghi dich, ma clia cdc thanh ghi nhu

bang sau :
DDD or SSS Register Name
Lt A
000 B
001 C
010 D
011 E
100 H
101 L

Tuong tu cho cdc 1€nh ¢6 lién quan d€n cdp thanh ghi thi ma clia cdc cdp thanh ghi nhu
bang sau:

RP Bits = Register Pair

00 B-C
01 D-E
10 H-L
11 SP

Cdc kiéu dinh dia chi cia vi xU Iy 8085:
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Vi xtt Iy 8085 c6 4 ki€u dinh dia chi khac nhau d€ truy xuat dif liéu nim trong cdc thanh
ghi hay dit liéu nim trong bd nhd.

Ki€u dinh dia chl truc tié€p: ki€u nay c¢6 ma lénh dai 3 byte. Byte thi nhat 12 byte ma
1énh, byte thit 2 va byte thi 3 1 dia chi clia 6 nhé can 14y dit liéu. Byte thi 2 1a byte dia chi thap
va byte thit 3 1a byte dia chi cao.

Ki€u dinh dia chf ding thanh ghi : ki€u nay c6 mi 1énh dai 1 byte. Trong byte méi 1énh
c6 cdc bit chi dinh thanh ghi chita dit liéu hay cdp thanh ghi chita di liéu.

Ki€u dinh dja chf gidn ti€p dung thanh ghi : ki€u nay c6 ma 1énh dai 1 byte. Trong byte
ma 1énh c6 cdc bit chi dinh cdp thanh ghi chda dir liéu.

Ki€u dinh dia chf tifc thoi : ki€u ndy c6 ma 1énh dai 2 byte hoic 3 byte. Byte tht nhat 13
mi 1&nh, byte thit 2 va byte thit 3 1a dit liéu tic thdi 8 bit hay 16 bit. N&u dit liéu 16 bit thi byte
thit 2 1a byte thap va byte thi 3 12 byte cao.

Cdc kiéu Iénh ré nhénh:

Viéc thuc hién cdc 1énh binh thudng Theo thit ty tir trén xudng. Nhitng 1€nh ré nhdnh cé
tdc dung thay th€ ti€n trinh dang thyc hién. C4c 1énh nay chi dinh dia chi clia 1énh k&€ ma vi xi
1y phéi thyc hién, c6 2 dang 1€nh nhay:

Lénh nhdy tryc tiép: trong ki€u 1énh nhdy nay chita dia chi cia noi ma vi xi 1y s& nhdy
dén dé thuc hién, dia chi cla 1énh nhay nay 13 2 byte, byte thi 2 trong ma 1&énh 12 byte dia chi
thdp va byte thit 3 1a byte dia chi cao.

Lénh nhdy gidn ti€p ding thanh ghi : trong ki€u 1énh nhdy nay dia chi ma vi xt 1y nhdy
dé&n dugc chita trong cip thanh ghi. Pia chi phdi luu trong cip thanh ghi trude khi thyc hién 1énh
nhay.

Cac nhom lénh:

Hing Intel chia cdc 1énh cda vi x{t 1y 8085 thanh 5 nhém bao gdm: nhém 1&€nh truyén dit
liéu, nhém 1énh s hoc, nhém 1énh logic, nhém 1énh nhdy va nhém 1énh diéu khién IO.

Nhdm [énh truyén di liéu : trong nhom 1énh nay c6 chitc ning copy dir liéu giita cdc
thanh ghi bén trong vi x{ ly, gitta b6 nhd va thanh ghi.

Nhom 1énh MOV bao g6m 3 1énh MOV rl1,r2; MOV r,M va MOV M,r) c6 chic ning
copy dit liéu giita thanh ghi va thanh ghi gitta thanh ghi va 6 nhé. Lénh chi thuc hién copy 1 byte
dit liéu. Trong 3 1&énh trén thi 1énh thit 2 va 1énh thit 3 stt dung ki€u dinh dia chi gidn ti€p ding
thanh ghi, dia chi cia 6 nhé luu trong cdp thanh ghi HL.

Nhém 1énh MVI: bao goém 2 1énh (MVI r,data va MVI M,data) c6 chifc ning nap mot
byte dit li€u tdc thdi vao 1 thanh ghi hay mdt 6 nhd.

Nhém 1énh LXI: bao goém 1 1énh (LXI rp,data 16) c¢é chifc ning nap 2 byte dit liéu tic
thdi vao 1 cip thanh ghi, byte thit 2 trong ma 1énh 1a byte dit liéu thap va byte th 3 trong ma
1énh 1a byte cao cua dir liéu.
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Nhom 1lénh LDA va STA: |2 1énh Load Accumulator Direct (LDA) va Store
Accumulator Direct (STA) c6 chitc ndng copy dit li¢u gitra thanh ghi A va 6 nh§ trong RAM, dia
chi cia 6 nhé dugc luu trong thanh ghi HL.

Nhom 1énh LHLD va SHLD: 13 1énh Load H&L Direct (LHLD) va Store H&L Direct
(SHLD) c6 chitc ndng copy dit liéu gitta thanh ghi H&L v&i di liéu trong b6 nhé RAM. Lénh
LHLD sé& copy dit liéu cia 2 6 nhd ¢6 dia chi luu trong HL va HL+1 nap vao thanh ghi L va
thanh ghi H theo th ty. Lénh SHLD thi luu ndi dung ctia cap thanh ghi HL vao 2 6 nhé c6 dia
chi lvu trong HL va HL +1.

Nhom léenh LDAX va STAX: la 1énh Load Accumulator Indirect (LDAX) va Store
Accumulator Indirect (STAX) c6 chitc ndng copy dir li€u gitta thanh ghi A va 6 nhé RAM c6 dia
chi gidn ti€p, dia chi nay c6 thé luu trong cip thanh ghi BC hoic DE.

Nhém 1énh XCHG: 13 1énh Exchange (XCHG) cho phép trao d6i noi dung cip thanh ghi
HL véi DE.

Nhém Iénh 6 hoc : trong nhém 1énh nay c6 chitc ning thuc hién cdc phép todn s6 hoc
v4i dir liéu 8 bit.

Nhom 1énh ADD: la I€énh ADD Register (ADD r) va ADD memory (ADD M) ¢6 chic
niang cong ndi dung thanh ghi A véi thanh ghi hodc ndi dung thanh ghi A vGi ndi dung cla 6 nhé
c6 dia chi luu trong cdp thanh ghi HL. N&€u k&t qud phép todn khong tran thi cd carry bing 0 con
né€u c6 tran thi ¢S carry bing 1. Ngoaira 1énh con dnh hudng d&n céc bit cd khéc.

Nhom lénh ADI voi ¢0 carry: la 1énh ADD Register with carry (ADC r) va ADD
memory with carry (ADC M) c6 chiic ndng cdng ndi dung thanh ghi A v4i thanh ghi va cd carry
hodc ndi dung thanh ghi A vdi ndi dung cliia 6 nhé cé dia chi luu trong cdp thanh ghi HL va co
carry. N€u két qua phép todn khdng tran thi ¢ carry bing 0 cdn néu c¢6 tran thi c¢J carry bing 1.
Ngoai ra 1énh con 4nh hudng dén céc bit c& khéc.

Nhom 1énh ADD tuc thoi: 1a 1énh ADD Immediate (ADI data) va ADD Immediate
memory with carry (ACI data) c6 chic ning cdng ndi dung thanh ghi A véi di¥ liéu tic thoi 8 bit
va cdng ndi dung thanh ghi A véi dit liéu tic thoi 8 bit va cd carry. Néu két qua phép todn khong
tran thi cd carry bing 0 con n€u c¢6 tran thi ¢§ carry bing 1. Ngoai ra I1énh con dnh huéng dén
cdc bit cO khac.

Nhom 1énh SUBTRACT: 14 1€nh Subtract Register (SUB r) va Subtract memory (SUB
M) c6 chitc ndng trtr ndi dung thanh ghi A véi thanh ghi hodc ndi dung thanh ghi A v6i ndi dung
cda 0 nhé ¢6 dia chi luu trong céip thanh ghi HL. Néu két qua phép todn khong mugn thi ¢ carry
bing 0 con néu c6 mugn thi ¢ carry bing 1. Ngoai ra 1énh con dnh hudng dén cdc bit cd khdc.

Nhom lénh Subtract véi ¢d carry: 13 1&nh Subtract Register with borrow (SBB r) va
Subtract memory with borrow (SBB M) c6 chitc ndng trtt n¢i dung thanh ghi A véi thanh ghi va
cd carry hodc ndi dung thanh ghi A véi ndi dung cia 6 nhéG cé dia chi luu trong cdp thanh ghi HL
va cd carry. Néu k&t qud phép todn khong mugn thi cd carry bing 0 con néu ¢6 mugn thi cd
carry bang 1. Ngoai ra Iénh cdn dnh hudng d€n cdc bit c& kh4c.

Nhom lénh Subtract tiwc thoi: 13 1énh Subtract immediate (SUI data) va Subtract

immediate with borrow (SBI data) c6 chitc ndng trir ndi dung thanh ghi A véi di¥ liéu tic thai 8
bit hodc ndi dung thanh ghi A véi dit liéu tifc thdi 8 bit va cd carry. N€u két qua phép todn khong
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mudn thi c& carry biing 0 con n€u ¢6 mugn thi cd carry bing 1. Ngoai ra 1énh con 4nh hudng dén
cdc bit c¢o khac.

Nhom lénh tang Increment : 12 I€nh increment register (INR r) va Increment
memory (INR M) c6 chic ndng ting ndi dung thanh ghi I€n 1 hodc ting ndi dung 6 nhd co dia
chi luu trong cdp thanh ghi HL I1&én 1. Lénh khong 4nh huéng dén thanh ghi trang thdi.

Nhom 1énh giam Decrement : 13 1énh Decrement register (DCR r) va Decrement
memory (DCR M) c6 chiic ning gidm nodi dung thanh ghi xudng 1 hodc gidm ndi dung 6 nhé c6
dia chi luu trong cédp thanh ghi HL xu6ng 1. Lénh khong 4nh hudng dén thanh ghi trang thdi.

Nhom 1énh xuw 1y cap thanh ghi : 12 1énh Increment Register Pair (INR rp) va
Decrement Register Pair (DCR rp) c¢6 chic ning ting ndi dung cdp thanh ghi 1én 1 hodc giam
ndi dung cip thanh ghi xudng 1.

Nhom 1énh cong cap thanh ghi : 12 I€nh Add Register Pair (DAD rp) c6 chic ning
cong ndi dung cip thanh ghi BC hoic DE véi cip thanh ghi HL, k&t qué luu vao cidp thanh ghi
HL. Lénh sé& 4nh hudng dé€n thanh ghi trang thai.

Lénh hiéu chinh thap phan : la 1énh Decimal Adjust Accumulator (DAA) ¢6 chic
ning hiéu chinh gid tri 8 bit trong thanh ghi A thanh s& BCD sau khi thyc hién phép todn cong 2
s6 BCD.

Nhém Iénh logic: trong nhdm 1€nh nay cé chiic ndng thuc hién cdc phép todn logic v6i dir
liéu 8 bit.

Nhom 1énh AND: [a 1énh AND Register (ANA r) va AND memory (ANA M) ¢6 chtc
nang AND néi dung thanh ghi A v&i thanh ghi hodc ndi dung thanh ghi A v6i ndi dung ctia 6 nhé
c6 dia chi luu trong cdp thanh ghi HL. Lénh And sé thyc hién phép toan and tirng cdp bit véi
nhau theo thit ty. K&t qlia sau khi thuc hién dudc luu vao thanh ghi A va thanh ghi trang thai bi
dnh hudng va cd carry thi ludn bing 0.

Nhom 1énh AND Immediate : 13 1énh AND Immediate (ANI data) c6 chdc ning
AND ndi dung thanh ghi A véi dit liéu tirc thdi 8 bit. K&t qiia sau khi thyc hién dudc luu vao
thanh ghi A va thanh ghi trang thdi bi 4nh hudng va c& carry thi luon bing 0.

Nhom lénh OR: 12 I1€nh Or Register (ORA r) va Or memory (ORA M) ¢6 chic ning OR
ndi dung thanh ghi A véi thanh ghi hodc ndi dung thanh ghi A véi ndi dung cia 6 nhé c6 dia chi
luu trong cidp thanh ghi HL. K&t qlia sau khi thyc hién dugc luu vao thanh ghi A va thanh ghi
trang th4i bi 4nh hudng va cd carry thi luén bing 0.

Nhom lénh OR Immediate : 12 1¢nh OR Immediate (ORI data) c6 chiéc ndng OR ndi
dung thanh ghi A véi dit liéu tic thdi 8 bit. K&t qlia sau khi thuc hién dudgc Ivu vao thanh ghi A
va thanh ghi trang thdi bi 4nh hudng va ¢J carry thi ludn bing 0.

Nhom lénh Exclusive Or : 13 1¢énh Exclusive Or Register (XRA r) va Exclusive Or
memory (XRA M) c¢6 chitc ndng Exclusive ndi dung thanh ghi A vd&i thanh ghi hodc ndi dung
thanh ghi A vdi ndi dung ctia & nhé c6 dia chi luu trong cidp thanh ghi HL. K&t qua sau khi thuc
hién dugc Ivu vao thanh ghi A va thanh ghi trang th4i bi 4nh hudng va ¢ carry thi luon bing 0.
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Nhom 1énh Exclusive Immediate : 13 1¢nh Exclusive Or Immediate (XRI data) c¢é
chiic ning Exclusive Or ndi dung thanh ghi A véi dit liéu tic thoi 8 bit. K&t qia sau khi thuc hién
dudc luu vao thanh ghi A va thanh ghi trang thdi bi 4nh hudng va ¢ carry thi luon bang 0.

Nhom 1énh so sanh : la 1€nh Compare Register (CMP r) va Compare memory (CMP
M) c6 chitc ndng so sdnh ndi dung thanh ghi A v&i thanh ghi hodc ndi dung thanh ghi A v6i ndi
dung ctia 6 nhé ¢6 dia chi Ivu trong cdp thanh ghi HL. K&t qua sau khi thyc hién 4nh hudng dén
thanh ghi trang thai.

Nhom 1énh so sanh twe thoi : 12 1énh Compare Immediate (CPI data) c¢6 chifc ndng
so sdnh ndi dung thanh ghi A v6i dit liéu tifc thdi 8 bit. K&t qlia sau khi thyc hién 4nh huéng dé€n
thanh ghi trang thai.

Nhom 1énh xoay : la 1énh Rotate Left (RLC ) va Rotate Right (RRC) c6 chifc ning
xoay ndi dung thanh ghi A sang trdi hodc sang phdi 1 bit. Chi c6 c¢& carry bi dnh hudng.

Nhom lénh xoay thong qua cd carry : la 1énh Rotate Left through carry (RAL ) va
Rotate Right through carry (RAR) c6 chitc ndng xoay ndi dung thanh ghi A va cd carry sang trdi
hodc sang phai 1 bit. Chi c6 ¢§ carry bi anh hudng.

Nhom lénh bu noi dung thanh ghi A : 12 1énh Complement Accumulator (CMA)
¢6 chitc ndng thuc hi€n phép todn bu 1 ndi dung thanh ghi A.

Nhom lénh bu va clear ¢é carry : la 1énh Complement carry (CMC) va Set Carry
(STC) c6 chitc ning nghich ddo ¢ Carry va 1am cd carry bing 1.

Nhém Iénh ré nhznh: trong nhém 1énh ndy gdm cé 1énh nhdy khong diéu kién va 1énh
nhdy c6 diéu kién, 1énh goi chuong trinh con khong diéu kién va 1énh goi chuong trinh con c6
diéu kién.

Nhom 1énh nhay : 13 1énh Jump (JMP addr) va Jump Conditional (Jxx Addr) cé chic
ning thay ddi noi dung clia thanh ghi PC d€ nhiy dén dia chi Addr dé ti€p tuc thuc hién chuong
trinh tai d6. Poi vdi 1énh nhdy c6 diéu khién thi sé nhdy khi thod diéu kién va s& khdng nhay
khi khong thod diéu kién. Cdc 1énh nhdy c6 diéu kién 12 cin ci vao cdc bit trang thdi dudc liét
ké & bang sau:

Mnemonic Condition CCC Bits
NZ Not Zero (Z=0) 000
V4 Zero (Z=1) 001
NC Not Carry (C=0) 010
C Carry (C=1) 011
PO Parity Odd (P=0) @ 100
Parity Even
PE (P=1) 101
Ve vé Lg 67

Thuviem DH SPKT TP HCM = http//www thuvienspkt.edu.vn

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 2: C&u tric vixif Iy va tap 1énh SPKT
P Plus (S=0) 110
M Minus (S=1) 111

Nhom lénh goi chuong trinh con : 13 1¢nh Call (Call addr) va Call Conditional (Cxx
Addr) c6 chifc ning thuc hién chuong trinh con tai dia chi Addr va 1énh goi c6 diéu kién thi
chuong trinh con chi dugc thyc hién khi thod diéu kién, n€u khong thod thi khong thuc hién. Cac
1énh goi chuong trinh con c¢é diéu kién s& cin cif vio cdc bit c§ giong nhu I1énh nhdy cé didu
kién. Khi thyc hién cdc 1énh goi chuong trinh con thi ndi dung ctia thanh ghi PC dudc cdt vao
ngin x&p rdi méi nap dia chi clia chuong trinh con vao thanh ghi PC, sau khi thuc hién xong
chuong trinh con thi ndi dung ci't trong ngin x&p dudc tra lai cho PC dé ti€p tuc thyc hién 1énh
ti€p theo trong chuong trinh chinh, viéc cat dia chi trong PC va 14y lai tuong ng vé6i 2 1énh goi
Call va 1énh tré vé RET.

Nhom l1énh két thuc chuong trinh con : 13 1énh Return (RET) va Return
Conditional (Rxx ) c6 chiic ning két thic chuong trinh con d€ trd vé chuong trinh chinh khong
diéu kién va c6 diéu khién. Trong chuong trinh con phai ludn cé 1énh két thic RET. Khdong dudc
nhdy tir chuong trinh con vé chuong trinh chinh va ngudc lai.

Nhém 1énh bat dau 1ai : 13 1énh Restart (RST n) c6 chifc ning goi mot trong 8 chudng
trinh con tai dia chi do nha ché& tao vi x{r Iy qui dinh giéng nhu cd¢ chuong trinh con phuc vu ngit
dugc liét ké & bang sau:

NAME: ADDRESS:
RST 0 00H
RST 1 08H
RST 2 10H
RST 3 18H
RST 4 20H
TRAP 24H
RST 5 28H

REST 5.5 2CH
RST 6 30H
RST 6.5 34H
RST 7 38H
RST 7.5 3CH

Céch thitc thyc hién ciling gidng nhu 1énh goi Call.
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Nhom 1énh nhay gian tiép : 12 1énh Jump H&L Indirect (PCHL) c6 chic ning thay
ddi nodi dung clia thanh ghi PC biing gid tri trong cip thanh ghi HL va bit diu thuc hién chuong
trinh tai dia chi méi vira thay ddi.

Nhém 1énh diéu khién mZy :

Nhom 1énh cat va 1ay did liéu : 13 1énh Push Register Pair (PUSH rp) va Pop
Register Pair (POP rp) c6 chiic ning cdt tam ndi dung ciip thanh ghi vao bd nhd ngin x€p va Iay
lai noi dung da cat tam trong ngin x€p.

Nhom 1énh cat va 1ay ndi dung thanh ghi trang thai : 12 1énh Push Processor
Status Word (PUSH PSW) va Pop Processor Status Word (POP PSW) ¢6 chifc ning c4t tam ndi
dung cip thanh ghi A va thanh ghi trang thdi vao bd nhé ngiin x&p va 14y lai tif ngiin x€p gidng
nhu cdc cdp thanh ghi khac.

Nhém 1énh trao ddi ndi dung thanh ghi véi bé nhé ngan x€p : i 1énh
Exchange Stack Top (XTHL) sé& thuc hién trao d6i ndi dung ctia cip thanh ghi HL v6i ndi dung
cda 2 6 nhd ngin x&p.

Nhom lénh copy néi dung cap thanh ghi : 1a Iénh Move HL Register to SP
(SPHL) s€ thuc hién trao ndi dung cta cdp thanh ghi HL cho thi SP,

Nhém 1énh 10 :

Nhom 1énh nhap va xuat dil liéu ra port : 12 1énh Input (IN port) va Output (OUT
port) c6 chiic ning nhap va xuit dif liéu gitta thanh ghi A trong vi x{ 1y v4i cdc thi€t bi ngoai vi
I0. Ndi dung cin gdi ra port phdi luu trong thanh ghi A va dif liéu doc tir port vé ciing luu trong
thanh ghi A.

Nhém 1énh cho phép ngat va cam ngat : 13 lénh Enable Interrupt (EI) va
Disenable Interrupt (DI) c6 chiic ning cho phép va cAm ngit ddi v6i cdc ngit c6 thé ngin dugc.

Nhom lénh ngung va 1énh Nop : 12 1énh Halt (HLT) va No - operation (NOP) c6
chifc ning ngimng thyc hién chuong trinh va 1énh Nop thi khong 1am gi cd d€ danh viing nhé sit
dung vé sau hoic delay mot vai ps.

Tom ftdt tdp lénh vi xU Iy 8085 :

| Mnemonic |Op|SZAPC|~s|Description |Notes

| ————————— -t o o |
|ACI n |[CE|*****| T7|Add with Carry Immediate | A=A+n+CY |
|ADC r |8F | *****| 4|Add with Carry | A=A+r+CY (21X) |
|ADC M |8E | *****| T7|Add with Carry to Memory | A=A+ [HL] +CY |
|ADD r |87 | ****x*x| 4|Add | A=A+r (20X) |
|ADD M |86 | *****| T7|Add to Memory | A=A+ [HL]

|ADI n |[Co|*****| 7|Add Immediate | A=A+n

|ANA r |[A7|****0| 4|AND Accumulator |A=A&T (24X) |
| ANA M |AG | ****(Q| 7|AND Accumulator and Memory|A=A&[HL] |
|ANTI n |[E6|**0*0| 7|AND Immediate | A=A&n

| CALL a |CD|—-————- |18 |Call unconditional | -[SP]=PC, PC=a|
|CC a |IDC|=—===—= | 9|Call on Carry |If CY=1(18~s) |
|ICM a |FC|————- | 9|Call on Minus |Tf S=1 (18~s) |
| CMA | 2F | =—=—=—= | 4|Complement Accumulator | A=~A

| CMC | 3F|-=—=*| 4 |Complement Carry | CY=~CY

|CMP r | BE | ***** | 4 |Compare |A-r (27X) |
Ve xé L 69
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT
|CMP M |BE | *****| 7 |Compare with Memory | A- [HL] |
|CNC a | D4 | ————- | 9]Call on No Carry |Tf CY=0(18~s) |
|[CNZ a |C4|————= | 9]Call on No Zero |If Z=0 (18~s) |
|CP a |F4 | ————- | 9/Call on Plus |Tf S=0 (18~s) |
|CPE a |EC| ————- | 9]Call on Parity Even |If P=1 (18~s) |
|CPI n |FE | *****| 7|Compare Immediate | A-n

|CPO a |E4 | ————- | 9]Call on Parity 0Odd |TIf P=0 (18~s) |
|CZ a |CC|————- | 9/Call on Zero |If Z=1 (18~s) |
| DAA |27 | *****| 4|Decimal Adjust Accumulator|A=BCD format |
| DAD B |09 ]| -===*]10|Double Add BC to HL | HL=HL+BC |
| DAD D |19]|-=-=*]10|Double Add DE to HL | HL=HL+DE |
| DAD H | 29| -===*]10|Double Add HL to HL | HL=HL+HL |
| DAD SP |39 -=--*|10|Double Add SP to HL | HL=HL+SP |
|DCR r | 3D| ****—| 4 |Decrement | r=r-1 (0X5) |
|DCR M |35 ****—]10 | Decrement Memory | [HL]=[HL]-1 |
|DCX B |OB| ————— | ©6|Decrement BC | BC=BC-1

|DCX D |1B| ————- | ©6|Decrement DE | DE=DE-1

|DCX H | 2B| ————— | ©6|Decrement HL | HL=HL-1

| DCX SP | 3B| ————- | 6|Decrement Stack Pointer | SP=SP-1

|DI |F3|————= | 4|Disable Interrupts | |
|EI |FB| ———-— | 4|Enable Interrupts | |
|HLT | 76| ————— | 5|Halt | |
|IN p | DB | -—-—~- |10 | Input | A=[p] |
|INR r | 3C|****~| 4| Increment | r=r+1 (0X4)
| INR M |3C|****~]10| Increment Memory | [HL]={HL]+1 |
| INX B |03 ]| ————= | 6]Increment BC [BC=BC+1

| INX D [13 ]| ——=—= | 6]Increment DE | DE=DE+1

| INX H | 23| ——=—= | 6]Increment HL | HL=HL+1

| INX SP | 33| ————= | 6]|Increment, Stack Pointer | SP=SP+1

| JMP a |C3|————= | 7| Jump inconditional | PC=a

| JC a |DA | ————- | 7|Jump on Carry |If CY=1(10~s) |
|IM a |FA| ————- | 7|Jump on Minus |If S=1 (10~s) |
| INC a | D2 | ————— | 7|Jump on No Carry |Tf CY=0(10~s) |
| INZ a |C2 | ————= | 7|Jump on No Zero |If Z=0 (10~s) |
| JP a |F2 | ————- | 7|Jump on Plus |Tf S=0 (10~s) |
| JPE a |EA| ————- | 7|Jump on Parity Even |If P=1 (10~s) |
| JPO a |E2 | ————— | 7|Jump on Parity 0Odd |Tf P=0 (10~s) |
| JZ a |CA|————- | 7|Jump on Zero |If Z=1 (10~s) |
|LDA a | 3A| ————— |13 |Load Accumulator direct |A=[a]

| LDAX B |OA| ————— | 7|Load Accumulator indirect |A=[BC] |
| LDAX D |1A| ————— | 7|Load Accumulator indirect |A=[DE] |
| LHLD a | 2A | ————— |16 | Load HL Direct |HL=[a] |
|LXI B,nn |01|-——=-—- |10 | Load Immediate BC | BC=nn |
|LXI D,nn [|11]|--—--- |10 | Load Immediate DE | DE=nn

|LXI H,nn |21|-—--—- |10 | Load Immediate HL | HL=nn |
|LXI SP,nn|31|-————- |10 | Load Immediate Stack Ptr |SP=nn

MOV rl,r2|7F|-————- | 4|Move register to register |rl=r2 (1XX) |
| MOV M, r | 77| —==——= | 7|Move register to Memory | [HL]=r (16X) |
|IMOV r,M |T7TE|-—-=—- | 7|Move Memory to register | r=[HL] (1X6) |
IMVI r,n |3E|-————- | 7|Move Immediate | r=n (0X6) |
IMVI M,n |36]|-————- |10 |Move Immediate to Memory | [HL]=n

| NOP |00 | ——=—= | 4|No Operation | |
|ORA r |IB71**0*0| 4]|Inclusive OR Accumulator |A=Avr (26X) |
|ORA M |B6|**0*0| 7|Inclusive OR Accumulator |A=Av[HL] |
|ORI n |[F6|**0*0| 7]Inclusive OR Immediate | A=Avn |
|OUT p |D3|-———- |10 | Output | [p]l=A |
| PCHL |[E9Q| ————— | 6]Jump HL indirect | PC=[HL]

| POP B |Cl|-————- |10 | Pop BC |BC=[SP]+ |
|POP D |ID1|————- |10 | Pop DE | DE=[SP]+ |
| POP H |El|————- |10 | Pop HL |HL=[SP]+
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT
|POP PSW |F1|-———- | 10 | Pop Processor Status Word | {PSW,A}=[SP]+|
| Mnemonic |Op|SZAPC|~s|Description |Notes
| ————————— t-—t————- o fom - |
| PUSH B |C5]—==—- | 12| Push BC | -[SP]=BC |
| PUSH D |IDS | ————- | 12| Push DE | -[SP]=DE |
| PUSH H |[ES|————- |12 | Push HL | -[SP]=HL |
| PUSH PSW |F5|—-———-—- | 12 | Push Processor Status Word|-[SP]={PSW,A} |
| RAL |17|---=-*] 4|Rotate Accumulator Left |A={CY,A}<~ |
| RAR |1F|----*| 4|Rotate Accumulator Righ |A=->{CY,A} |
|RET |CO|————- | 10 |Return |PC=[SP]+
|RC |D8 | ——=—— | 6]Return on Carry |If CY=1(12~s) |
| RIM [ 20| —=—=—= | 4|Read Interrupt Mask | A=mask
| RM |F8 | ————= | 6|Return on Minus | Tf S=1 (12~s) |
| RNC | DO | ————- | 6|Return on No Carry |If CY=0(12~s) |
| RNZ |CO|—==—= | 6|Return on No Zero |If Z=0 (12~s) |
| RP |[FO | ——=—= | 6|Return on Plus | Tf S=0 (12~s) |
| RPE |[E8 | ————= | 6]Return on Parity Even | ITf P=1 (12~s) |
| RPO |[EQO | ————- | 6]Return on Parity 0Odd |If P=0 (12~s) |
|RZ |C8|————- | 6|Return on Zero |If Z=1 (12~s) |
| RLC |07|---=-*] 4|Rotate Left Circular | A=A<- |
| RRC |OF | ----*] 4|Rotate Right Circular | A=—>A |
|RST z |CT|————- | 12 |Restart (3X7) | =[SP}=PC, PC=2z |
| SBB r | QF | *****| 4 |Subtract with Borrow | A=A-r-CY |
| SBB M |QE | *****| 7 |Subtract with Borrow |A=A-[HL]-CY |
| SBI n |DE | *****| 7|Subtract with - Borrow Immed|A=A-n-CY |
| SHLD a |22 | —=—=—= |16 | Store HL 'Direct | [a]l=HL
| SIM |30 | ————- | 4]Set Interrupt Mask |mask=A
| SPHL | EO | ———— 'v 6 |Move HL to SP | SP=HL |
| STA a |32 | —==—= | 13| Store Accumulator | [a]l=A
| STAX B |02 ] —==—= | 7]Store Accumulator indirect| [BC]=A
| STAX D [12 ]| —=—=—= | 7]Store Accumulator indirect| [DE]=A
| STC |37|----1] 4|Set Carry |CY=1
|SUB r |97 | *****| 4|Subtract | A=A-r (22X) |
| SUB M |96 | *****| 7 |Subtract Memory |A=A-[HL]
| SUI n | Do | *****| 7 |Subtract Immediate | A=A-n
| XCHG |[EB|————— | 4|Exchange HL with DE | HL<->DE |
| XRA r |AF | **0*0| 4 |Exclusive OR Accumulator |A=Axr (25X) |
| XRA M |AE | **0*0| 7|Exclusive OR Accumulator |A=Ax[HL] |
| XRI n |[EE|**0*0| 7|Exclusive OR Immediate | A=Axn |
| XTHL |[E3 | ————= | 16 |Exchange stack Top with HL| [SP]<->HL
| ———————————— +———— e et ettt |
| PSW [-*01 | |Flag unaffected/affected/reset/set
| S |'S | |Sign (Bit 7) |
| Z | Z | | Zero (Bit 6) |
| AC hri1d i |Auxilary Carry (Bit 4) |
| P | P | |Parity (Bit 2) |
| CY | C| |Carry (Bit 0) |
| — o |
| ap |Direct addressing |
| M z |Register indirect addressing
| n nn | Immediate addressing |
| r |Register addressing |
| — o |
|IDB n(,n) |Define Byte(s) |
|IDB 'string' |Define Byte ASCII character string
|DS nn |Define Storage Block |
|DW nn (,nn) |Define Word(s) |
| o |
Ve i by e /1
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT
| A B C D E H L |Registers (8-bit) |
| BC DE HL |Register pairs (1l6-bit) |
| PC | Program Counter register (l6-bit)

| PSW | Processor Status Word (8-bit) |
| SP | Stack Pointer register (1l6-bit) |
|- o e e e e e e e |
| a nn |16-bit address/data (0 to 65535) |
| n p |8-bit data/port (0 to 255) |
| r |Register (X=B,C,D,E,H,L,M,A)

| z | Vector (X=0H,8H,10H,18H,20H,28H,30H,38H) |
|-————— - o e e e e e |
\ - |Arithmetic addition/subtraction

| & ~ | Logical AND/NOT |
| v x | Logical inclusive/exclusive OR

| <= -> |Rotate left/right |
| <-> | Exchange |
| [ ] | Indirect addressing |
| [ 1+ -1 1 | Indirect address auto-inc/decrement

| { } | Combination operands |
| ( X)) |Octal op code where X is a 3-bit code |
| If ( ~s) | Number of cycles if condition true

V. TOM TAT - CAU HOI ON TAP - BAI TAP:

Chiing ta m&i vira khdo sdt xong vi xit Iy Z80 thi § phdn nay s& ti€p tuc khdo sdt vi xit 1y
1. Tém tat:
1. Mdtvixitly cé 3 phan chinh: khdi ALU, cdc thanh ghi, va kh&i control logic.

2. Khéi ALU c¢6 2 ngd vao va mdt ngd ra. Mot trong 2 port nhan dit liu tr data bus,
ngd vao con lai s& nhan dif liéu tir thanh ghi A. khdi ALU c6 thé xt 1y 1 hoic 2 dit
liéu, chitc ning chinh cia khdi ALU 1a thyc hién cdc phép todn sd hoc, cdc phép
toan logic va ki€m tra dit liéu.

3. Thanh ghi trong vi x@ 1y c6 thé luu trit tam thdi cdc dit liéu, cdc thanh ghi thong
dung, cic thanh ghi c6 chic ndng dédc biét.

4. Tatca cdc vixit Iy déu c6 cdc thanh ghi co ban
¢ Accumulator.
¢ Program counter.
¢ Stack pointer.
¢ General purpose registers.
¢ Memory address register and logic.
¢ [Instruction register.
¢ Temporary register.

5. Céc thanh ghi rat cin thi€t cho vi x& 1y 1am viéc. Tuy nhién ngudi 1ip trinh khdng
thé stt dung hét ti't c4 cdc thanh ghi nay.
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Chuong 2: C8u tric vixd Iy va tap lénh SPKT

6.

10.

I1.

12.

13.

14.

15.
16.

Thanh ghi Accumulator ludn 1am viéc véi khdi ALU, Accumulator 12 mot thanh ghi

quan trong cda vi xi ly trong x& 1y dif liéu. Chiéu dai tir dit liéu ctia thanh ghi

Accumulator biing v&i chiéu dai tir dit liéu clia vi xi¥ 1y.

Thanh ghi Program counter c¢é chtic ning tao dia chi d€ dén lénh khi vi xt 1y thyc

hién chudng trinh, khi vi x 1y d6n 1énh xong va thuc hién 1€nh thi ndi dung cia PC

ting 1én d€ chudn bi dén 1énh ti€p theo. Thanh ghi PC phai c6 chiéu dai tir dif liéu

hay s6 bit c6 khd ning truy xuat h&t bd nhd.

Mbt chuong trinh c¢6 thé bit ddu tai bat ky vi tri ndo trong bd nhd va cé thé két thic

tai bat ky vi tri nao trong bd nhd. Tuy nhién cdc 1énh trong chuong trinh phdi theo

ding mot trinh ty hgp ly.

Khi vi xt 1y bit dau thyc hién chuong trinh:

¢ Tirng 1énh trong chuong trinh sé dudc thuc hién theo mot trinh tuy ndi ti€p trir khi
c6 1énh dic biét [am thay d6i trinh tu nay.

¢ Khi PC chi d&n mot 6 nhé thi khoi control logic s& dén 1&énh tir 6 nhé nay.

¢ Mbi khi 1énh dudc d6n, vi xit 1y sé& ting ndi dung ctia PC d€ chuin bi cho 1énh k&
va bt dau thuc hién 1énh vira dén.

¢ Thanh ghi dia chi bo nhé chi d&€n mdi ¢ nhd dé truy xuit dit liéu khi vi xi Iy yéu
cau.

¢ Dif liéu trong thanh ghi dia chi bd nhé sé dudc gdi ra bus dia chi bén ngoai dé két
ndi véi bo nhd. Thanh ghi dia chi bo nhd phai cé da s6 bit d€ c6 thé truy xuat hét
tdt cd cdc 6 nhd ma vi xtt Iy c6 thé.

Thanh ghi trang thai s& luu trit lai cdc k€t qud ctia mot s6 1énh, mdt thanh ghi trang

thdi thudng c6 cdc bit sau: bit zero, bit negative, bit carry, bit haft carry, bit parity,

bit overflow, bit interrupt...cc bit trang thdi diing d€ xdc dinh trang th4i clia mot s6&

lya chon trong chuong trinh.

Thanh ghi SP chi d&€n mot & nhé diing d€ lvu trit dit liéu tam thdi. Mi khi ngin x&p

dung dé€ luu trir dit liéu thi gid tri trong SP s& gidm dé€ chudn bi cho viéc luu trit dif

lieu ti€p theo.

Thanh ghi 1énh luu trit 1énh dang s nhi phan d€ ra 1énh cho khéi control logic thuc

hién cdi ma 1énh yéu cau.

Khi 1&€nh dugc don tir bd nhd c6 nghia 1a thyc hi€én mot qud trinh copy dit li€u trong

0 nhg cia chuong trinh vao thanh ghi 1€nh.

Trong qud trinh thyc hién 1&énh khdi control logic va khdi gidi ma 1&énh sé& doc 1énh
trong thanh ghi 1énh.

Thanh ghi tam thdi diing @& luu trit dit liéu cho ALU xit 1y.

Khdi gidi ma 1énh thyc hién cong viéc gidi ma 1énh d€ xem 1énh yéu cau thuc hién
cong viéc gi, sau d6 khdi control logic sé& thyc hién ding cong viéc dé.

Ve 2 Lg
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT ‘

17. C4c khoi trong vi xtt 1y dugc két ndi véi nhau thong qua bus dit liéu bén trong. Qud
trinh k&t nGi dé€ trao ddi dit liéu dugc khdi control logic quyét dinh, sy quyét dinh
nay tuy thudc vao 1€nh. Bus dit liéu ludn 1a bus 2 chiéu.

18. Mot 1énh cda vi xt 1y 12 mot tir dang s& nhi phan, diing dé khdi gidi ma va khoi
control logic thyc hién mdt cong viéc nhat dinh.

19. Tap 1énh cda vi x Iy 12 tit cd cdc 1énh ma vi x¥ 1y ¢6 thé hi€u va thuc hién dugc.
20. Chiéu dai cdia 1 1énh (s6 lugng cdc bit clia 1 1énh) biing v6i chiéu dai tir dit lidu

21.Lénh cda vi x 1y dugc gidi ma va thuc hién khi 1énh dudc nap thanh ghi 1énh bén
trong vi x& 1y & chu ky dén 1énh. 0 chu ky thuc hién 1énh khdi gidi ma va khoi
control logic s& thurc hién cdc yéu cau cla Iénh.

22. Mt 1énh cdia vi x{t Iy bao gdm 2 phin hay 2 thong tin. Thong tin thi nhit dé€ bdo
cho vi xtt Iy bi€t 1am coéng viéc gi. Thong tin thi 2 bdo cho vi xit 1y dia chi cta dir
liéu. Thong tin tht nhat thudng goi 1a ma 1énh hay ma cong tdc. Thong tin thi 2 goi
12 dia chi hay dia chi cong tdc (c6 nghia 1a 1énh x4y ra d6i véi dit liéu tai dia chi
do).

23. C6 nhém 1énh co ban va cé rat nhiéu ma 1&énh cho 1 nhém 1énh.

24.Lénh clia vi xi¥ 1y 12 mot s& nhi phadn gdm cd thong tin va dia chi dudc goi 1a ma
mdy. P& dé nhé 1énh ma mdy di dudc chuyén sang mi gdi nhd, tir gdi nhS c6 y
nghia gin vé6i chifc ning clia 1énh. TAp hgp cdc tir gdi nhé goi 14 ngdn ngit
Assembly. Khi viét chugng trinh bing Assembly, d€ may thuc hién chuong trinh nay
thi phai c6 chuong trinh dich cdc 1énh vi€t bing Assembly sang ma mdy dé€ vi xi 1y
Xt 1y, chuong trinh dich dugc goi 1a Assembler.

2..CAu héi 6n tAp va bai tap tric nghiém:

1. So @6 khdi ctia vi xt 1y diing dé
Dién td chi ti€t cdc cong logic va cdc Flip Flop dudc dung dé thi€t k& nén vi xi¥ 1.
Dién td cdc mach logic ctia vi x&t 1y k&t ndi v6i cdc thi€t bi IO va bd nhé bén ngoai.
Dung d€ trinh bay cdc khéi logic ¢6 chic ning xit 1y dit liéu d€ gidi quy&t mot van
de.

D. C4 3 cau trén déu diing.
2. Trong cdc cdu sau cdu nao khong phai la chidc ning cua ALU:

A. Add

B. Shift

C. Complement

D. Luu trir dir liéu.
3. ALU c6 2 ngd vao, 2 ngd vao nay dugc két ndi vdi:

A. Program Counter.

B. Bus dif lié¢u bén trong.

Qw»

C. Control logic.
D. Thanh ghi dia chi b6 nhg.

4. Chitc ning chinh ctia khdi ALU:
A. Thuc hién phép cOng.
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B. Doéng vai trd xudt dit liéu giong nhu thanh ghi Accumulator.
C. Thuc hién cdc phép todn logic va s hoc d€ xit 1y dit liéu.
D. TAtcd 3 cau trén déu ding.
5. Hau hét cdc phép todn logic va s& hoc trong vi xit Iy thuc hién giita ndi dung ctia mot 6
nhd hoic ndi dung ciia mdt thanh ghi véi:
A. Noi dung ctia thanh ghi Accumulator.
B. NOoi dung thanh ghi Program Counter.
C. NOoi dung thanh ghi dia chi.
D. Thanh ghi 1énh.
6. Mot vi xtt 1y 16 bit ¢6 thé truy xuat 2°° = 1.048.567 6 nhd c6 thé cho biét thanh ghi PC
cla Microprocessor nay cé chiéu dai tir dif liéu bao nhiéu bit:

A. 4 B.8 C. 16
D. 20 E. 22 E. 32
7. Thanh ghi Program counter ctia vi xt 1y 1a mot trong nhitng thanh ghi:
A. Pic biét.
B. Thong dung
C. Memory.

D. TA4tcd 3 cau trén.
8. Khi vi xtt Iy dang thuc hién 1énh, thanh ghi PC dang chi dén:
A. Lénh vura thuyc hién.
B. Lénh dang thuc hién.
C. Lénh ti€p theo.
D. Ca 3 ciu trén déu sai.

9. Hay thyc hién cdc phép cdng cdc s6 nhi phan 8 bit. Sau khi cdng xong céc con s6 nay,
hiy x4c dinh 4nh hudng clia phép cOng d€n cdc bit Zero (Z), bit Negative (N), bit Carry (C).

0000 1111 0011 1011

+ 1111 0000 + 1100 0101
1110 1111 0000 0001

+ 11111111 + 1111 0001
0111 0100 0000 0001

+ 1100 1100 + OI111 1111

10. Khi ting ndi dung clia thanh ghi 1én 3 1an (mdi 1an ting 1) 1am cho bit Zero clia thanh
trang thdi dudc Set & mifc logic 1 & 1an ting thit 3. VAy gid tri ban dau chira trong thanh ghi 13
bao nhiéu ?

11. Thanh ghi dia chi bd nhé diing d€ chi dén:
Noi dung cia bd nhd.
Vi tri cia 6 nhd.
Vi tri ciia CPU.
Vi tri cia cdc thanh ghi.

oOnwpy
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Chuong 2: C&u tric vixif Iy va tap 1énh SPKT

12. Thanh ghi dia chi bd nhé k&t ndi véi bus dit liéu bén trong vi xtt Iy d€ né c6 thé nap gid
tri tu:
Thanh ghi Program counter.
Céc thanh ghi thong dung.
Memory.
Ca 3 cau trén.
13. C4c ngd ra thanh ghi dia chi diing dé két ndi véi
Thanh ghi Accumulator cta vi x 1y.
Bus dit li€u bén trong cia Microprocessor.
Bus dia chi bd nhé bén ngoai ctia vi xu 1y.

onNwp»>

onwy

V6i ngd vao cia bd gidi ma 1é€nh.
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Chuong Wl
AP Dy 2

CAU TRUC VI XU LY 8086

CAU TROC VI XU LY 8086/8088
1 CHutriic bén trong vix Iy 8086/8088.
2. Cac tharh ghibén trong vi xi Iy.
3. B nhd phén doan clia vi xt Iy.
4, Reset vixt ly.
B.  Tém t&t phén cifng vi xf Iy 8086.
CAC PHUGNG PHAP DPINH B1A CHi CUA VI XU LY 8086

TAP LENH cUA VI XU LY 8086
1 Malénhdiavixi ly 8086/8068.
2. Téng quan vé tp 1érh chia vi xf Iy 8086.
3. Khio sat tap érh cla vixi ly 8086.

CAU HOI VA BAI TAP
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Chuong 3: CAu trilc vixt Iy 8086/8088. SPKT

/. CAUTRUC CUA VI XU LY 8086/8088:

1 CButriic bén trong vixf ly 8086/8088:

Nhu da trinh bay & phin gidi thiéu thi chuong ndy s& khdo st vi xi Iy 16 bit va vi xit 1y
tiéu bi€u la 8086/8088.

Cau triic bén trong clia vi xif Iy gdm hai khi chinh nhu hinh 3-1, né dugc t6 chifc thanh 2
bd xut 1y riéng 1a BIU (Bus Interface Unit) va EU (Execution Unit).

MEMORY INTERFACE

C-BUS

!

INMSTRUCTION
STREAM BYTE

QUEUE
BUS Ls
INTERFACE 3
UNIT o 4t
P
EXECUTION UNIT
CONTROL SYSTEM
aBus |
A AL
ARITHMETICI
BH BL LOGIC UNIT
CH TL
EXECUTION | DA DL ,
SP 1 }
BP !
I
S|
1]} FLAGS

Hinh 3-1. Cu tric bén trong cla vi xU ly 8086/8088.

Chiic ndng cua khoi BIU: nhin ma 1énh tir bd nhé va dit chiing vao hang chd 1énh. Khoi
EU gidi ma va thyc thi nhitng ma 1énh trong hang chg 1énh.

Vi cdc don vi lam viéc doc 1ap vdi nhau nén khdi BIU ¢6 thé dang nhan 1 1€nh mdéi trong
khi EU dang thyc thi 1énh tru6c d6. Khi khdi EU sdn sang thuc thi 1énh mdi thi né sé tim thay
ngay ma 1énh mdi dang dgi trong hang chd 1€nh.

Chiéc ndang ciia khoi EU: nhin nhitng ma I1énh clia chuong trinh va dit liéu tir BIU, thyc thi
1énh va gdi trd k&t qua trd lai cho kh&i BIU d€ luu vao thanh ghi hay bd nhé hoidc c6 thé xuit ra
ngoai thi€t bi giao ti€p. Chi y: khdi EU khong c¢6 k&t ndi v6i bus hé thdng nén chi nhan va
xuat dif liéu déu thong qua khdi BIU.

76 Vixd ly
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT

Vi xtt Iy 8088 ciing 1a mdt vi xit 1y 16 bit, sy khdc nhau gitta vi xit 1y 8086 va 8088 1a khdi
BIU: & vi xtt 1y 8086 thi bus dit liéu giao ti€p bén trong va bén ngoai déu 1a 16 bit trong khi d6
vi x{t 1y 8088 thi bus bén trong 1a 16 bit con bus bén ngoai chi c¢é 8 bit. Sy khdc nhau nay din
dén t8 chitc bo nhé giao ti€p v6i vi xit Iy 8086 va 8088 ciing khdc nhau. Vi xit 1y 8088 thi bd
nhd t8 chiic theo byte, con vi xit Iy 8086 thi bd nhd S chitc theo word (2 byte).

Mot di€m khac biét thi 2 d6 1a hang dgi 1énh clia vi x& 1y 8086 c6 6 byte con vi xi 1y 8088
chi c6 4 byte.

Con tit cd cac khdi con lai déu giong nhau nén diéu nay cho phép mot chuong trinh cho
8086 thi c6 thé chay trén vi xit 1y 8088.

Qud trinh nhdn lénh va thuc thi:

Budc 1: Khoi BIU xudt ndi dung clia thanh ghi con tré 1énh IP (Instruction Pointer) ra bus
dia chi dé truy xud't bo nhé ti€n hanh doc ma 1énh rdi luu vao khdi BIU.

Budc 2: Ting thanh ghi con trd 1énh 1én d€ trdé dén 1énh k&.

Budc 3: Khi ma lénh dua trong BIU thi n6 dugc chuyén vao hang chd 1€nh (queue). Hang
chd 1énh 13 cdc thanh ghi td chifc theo ki€u vao trudc ra trude (FIFO = First In First Out).

BuGc 4: Gii sir ban dau hang dgi 1énh trong thi khoi EU.sé 14p tic 14y ma 1énh va thuc
hién ngay ma 1€nh d6.

BuGc 5: Trong khi khoi EU dang thirc thi 1énh thi khoi BIU ti€n hanh nhin ma 1énh mdi.
Tuy thudc vao thdi gian thuc thi 1énh ma khéi BIU c6 thé 14y nhiéu ma 1énh trude khi khoi EU
14y ma 1énh k€.

Khéi BIU dugc 14p trinh d€ nhan mot 1énh méi bat ky khi ndo hang dgi con chd trong. Su
k&t hop nay c6 uu di€ém 1a khdi EU thuc hién 1énh lién tuc khong phai chd nhan mi 1énh so véi
vi xtt Iy tru6c nhd khoi BIU din dé€n 1am ting tdc do xit 1y chuong trinh.

Toan bd qud trinh thyc hién dugc minh hoa nhu hinh 3-2:

{a)
| fedch exe-cutel tekh |exeujie| felch |exfcuif'| tekch If-xecuk-l -
* me
(b}
Bl m L] (L]
|mlm|m mlmlmln«dd«wlmlmlmlmlmi

OO\

| waok I cxearie I exearie execrie l execule | wont I exearie I exewie | exewte I woit I exearke l

Hinh 3-2. Qua trinh nhan Iénh va thyc thi 1énh.
Hinh (a) & dang vi x¥ ly thuc hién theo cach théng thuéng.
Hinh (b) 1a dang vi x¥ ly thyc hién theo cdu tric dudng 6ng.

Vixd Iy 79
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Chuong 3: CAu trilc vixt Iy 8086/8088. SPKT
Ghi chi: (1) Cdc ma 1énh nay bi bd qua.

(2) Lénh nay can dit liéu khong nim trong hang doi.
(3) Khi thyc hi€n 1&€nh Jump.

(fetch: don 1€nh tir bd nhd§, execute: thuc hién 1€nh, Read data: doc dit li€u, wait: dgi).

Trong qu4 trinh khdi BIU nhan ma 1énh dua vao hang dgi va khdi EU thuc thi 1énh thi vin
xdy ra 3 trudng hdp khdi EU phdi roi vao trang thai chd va khoi BIU ciing roi vao trang thdi
cha.

Truong hop 1: xiy ra khi 1énh cin truy xuit d€n mot 6 nhé @€ 14y dif liéu khong c6 trong
hang dgi. Khdi BIU phai tam ngifng viéc nhan ma 1énh ma ti€n hanh xuit dia chi d€ nhan dit
liéu tr bd nhé gdi cho khdi EU. Sau khi thuc thi xong khoi EU ti€p tuc nhan ma 1énh tir hang va
BIU ti€p tuc d6n ma 1énh gdi vao hang.

Truong hop 2: xay ra khi 1énh dang thuc thi 1a 1énh nhdy “jump”. Trong trudng hgp nay
khoi EU sé nhdy t6i thyc hién 1énh tai dia chi mdi, trong khi d6 khdi BIU da nhan ma ctia Iénh
k&, chinh vi th€ EU phai dgi chd khdi BIU nhan dia chi cda noi nhdy dé€n, sau khi nhin dia chi
tir khoi BIU thi khoi EU s& nhdy va khdi BIU ti€p tuc nhin mi 1énh tir bd nhg dua vao hang
dgi.

Truong hop 3: trudng hdp 1am BIU ngirng nhan ma 1énh. Trudng hgp nay x4y ra khi khoi
EU thuyc thi 1énh mat nhiéu thdi gian. Vi du nhu 1énh'AAM (1&énh hiéu chinh thip phan cho 1énh
nhan) cin 83 chu ky xung nhip mdi thuc hién xong, trong khi d6 khdi BIU cin 4 xung thi nhan
xong mdt ma 1énh nén BIU nhan ma 1énh 1am day hang ddi nhung EU van chua thuc hién xong
1énh nén BIU phdi chg.

Qud trinh nhdn 1€nh trong khi EU thuc thi I€nh c6 mot ti€n ich 1a c6 thé st dung cdc bd
nhé ¢6 toc do truy xudt chAim ma van khong Iam dnh hudng d€n ning suit hé thong nhd c6 ki€n
tric dudng ong.

Chudn PC: Vi bus dit liéu 16 bit thi cin 2 diy bo nhd nhung tai thdi diém dé bd nhd rat
dit tién. Do d6 Intel cho ra ddi vi x{r Iy 8088 hoan toan gidng 8086 ngoai trir bus dif liéu bén
ngoai la 8 bit.

Sau d6 IBM cho ra d&i mdy tinh IBM-PC stt dung vi x¥ 1y 8088 va bd nh6 16Kbyte (c6 thé
md rong 1én d€n 64Kbyte) va cho ra mdy tinh PC chuin véi tdc bd xung clock 13 4.77 MHz.

2. Céc tharh ghi trong vi xt ly 8086/8068:

Vi xtr 1y 8086/8088 c6 14 thanh ghi va dugc phan loai nhu sau:

Céc thanh ghi dir liéu.

C4c thanh ghi chi s6 va con trd.

Céc thanh ghi doan hay con goi la cdc thanh ghi phan doan.

Céc thanh ghi trang thdi va diéu khién.

Hinh 3-3 trinh bay cac thanh ghi bén trong vi x& 1y 8086/8088:

50) Vixd ly
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Chuong 3 C8u tric vixd ly 8086/8088. SPKT
AX AH AL ACCUMULATOR
BX BH BL BASE
Ccx CH CL COUNT
DX DH DL DATA
— { SP STACK PQINTER
BP BASE POINTER
Sl SOURCE INDEX
D DESTIMATION INDEX
{ IP INSTRUCTION POINTER
FLAGSy | FLAGS, | STATUS FLAG
CS CODE SEGMENT
DS DATA SEGMENT
> 58 STACK SEGMENT
ES EXTRA SEGMENT

Hinh 3-3. 14 thanh ghi bén trong vi x4 Iy.
a.  Khdo sdt cdc thanh ghi dii liéu:
Céc thanh ghi dit liéu bao gdm 4 thanh ghi c6 tén 12 thanh ghi AX, BX, CX va DX, chiing
déu 1a thanh ghi 16 bit nén cho phép luu trit dudc dit liéu 16 bit. Mdi thanh ghi c6 thé chia ra

lam 2 thanh ghi: thanh ghi luu trit byte thip (Low) va thanh ghi luu trit byte cao (High) c6 thé
truy xuat doc 1ap va cu thé la:

AH, AL — dudgc chia tur thanh ghi AX.

BH, BL — dugc chia tir thanh ghi BX.
CH, CL - dudc chia tu thanh ghi CX.
DH, DL - dugc chia tir thanh ghi DX.

Chiic ning ciia cdc thanh ghi: ding dé thuc hién cdc phép todn sd hoc, phép todn logic va
chuyén dir liéu.

C6 mdt sd thanh ghi khi s dung dugc hi€u ngdm trong mot s& 1énh nhu cho & bang 3-1.

Thanh ghi Pugc hiéu ngdm trong mét sé I&nh:
AX MUL, IMUL
DIV, IDIV

IN, OUT, CWD va cdac phép toan chuoi.

AL MUL, IMUL
DIV, IDIV
IN, OUT
AAA, AAD, AAM, AAX
CBW
Vixd Iy &l
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Chuong 2: C8u triic vixit [y 8086/8088. SPKT

DAA, DAS va cac phép toan chubi.

AH MUL, IMUL
DIv, IDIV
cBw
DX XLAT
CcX LOOP, LOOPE, LOOPNE

Cdc phép todn string vai tiép ddu ngl REP

cL RCR, RCL, ROR, ROL (quay v&i s6 lan luu trong CL)
SHR, SAR, SAL (dich véi s6 lan luu trong CL)

DX MUL, IMUL
DIv, IDIV

Bdng 3-1. Cac thanh ghi khi s& dung dudc hiéu ngdm.

La thanh ghi dudc st dung nhiéu nhA't trong cdc 1énh sd hoc, 1énh logic va'truyén dit liéu
v6i ly do 1a khi sit dung thanh ghi nay tao ra md mdy ngin nhat.

Trong cdc phép todn nhan hoic chia thi mot trong cdc sd han tham gia phdi chita trong AH
hoidc AL, cdc thao tdc vao ra ciing st dung thanh ghi'AH hodc AL.

e Thanh ghi co s6 BX (Base):

Thanh ghi BX dudc diing cho tinh todn dia chi trong phuong phap dinh dia chi gidn tiép.

Viéc thyc hién cdc vong lip dudc thyc hién dé€ dang nhd thanh ghi CX, trong d6 CX dong
vai trd 12 bo d€m vong lip. Mot 1énh thudng st dung thanh ghi CX dé 1a 1énh REP (Repeat). CL
ciing dugc st dung 1a mot bi€n dé€m trong cdc 1énh dich hay xoay cic bit.

DX duing dé dinh dia chi gidn ti€p trong cac thao tic xud't nhap (In/Out), né ciing con dugc
st dung chifa todn han, k€t qué trong phép nhan va chia.

Céc thanh ghi SP, BP, SI, DI thudng trd tdi cdc 6 nhé (tdc 1a chic cdc dia chi offset cia
cdc 0 nhg d6). Khdc vé6i thanh ghi doan, cdc thanh ghi con trd va ngin x&p dudc sit dung trong
cdc thao tdc s6 hoc va mot sd thao tdc khdc nhau.

b.  Khdo sdt cdc thanh ghi chi s6 va thanh ghi con tré:

Céc thanh ghi SP, BP, SI va DI 13 cdc thanh ghi 16 bit diing d€ chita cdc gid tri offset (con
goi 12 d6 1éch) cho cdc phan tir dinh dia chi trong mot doan (segment). C4c thanh ghi nay con
dudc stt dung trong cdc phép todn s6 hoc va logic.

Hai thanh ghi con trd SP va BP dung dé quan 1y bd nhd ngin x&€p hién hanh.

Hai thanh ghi chi s& SI va DI diing d€ truy xui't hay quan 1y viing nhé dif liéu va viing nhé
dit liéu md rdng (extra segment).
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| Chuong % Cu tréc vixt ly 8086/8088, SPKT
Duing dé két hop véi thanh ghi doan SS (Stack Segment) dé quan 1y dia chi cia bo nhé
ngin x&p.

Thanh ghi nay dugc ding d€ truy cip dif liéu trong ngin x€p ma khdng lam thay ddi SP.
Tuy nhién, khic v6i SP thanh ghi BP ciing con dudc st dung dé truy cip dit liéu & cdc ving nhd
khéc.

Thanh ghi SI dugc st dung d€ trd tdi cdc 6 nhd trong doan dit liéu dugc chi dinh bdi thanh
ghi doan dif liéu DS (Data Segment), c¢6 thé truy cap d& diang cdc 6 nhd lién ti€p bing cich ting
gid tri cia thanh ghi SI.

Thanh ghi DI ¢6 chiic ning tuong tw nhu thanh ghi SI va dugc dung k&t hgp véi thanh ghi
doan thém ES (Extra Segment). Ca hai DI va SI thich hgp trong cdc thao tic sao chép, di
chuyén hoic so sanh cdc khdi dit liéu c6 dung lugng d&€n 64kB.

c. Khdo sdt cdc thanh ghi doan:

C6 4 thanh ghi doan CS, DS, SS va ES déu 1a cdc thanh ghi 16 bit,

Tru6e khi trinh bay chitc ning clia cdc thanh ghi ndy chiing ta cAn phan tich bd nhé giao
ti€p v6i vi xir Iy 8086/8088.

Bo nhé 12 tip hop cdc byte 6 nhd trong d6 mdi byte c¢6 mot dia chi xdc dinh. Vi xtt 1y
8086/8088 c¢6 20 dudng dia chi d€ gidn ti€p vSi bd nhé ¢é dung lugng 1 Mbyte, mdi 6 nhd cé
mdt dia chi 20 bit. Cdc byte ddu tién clia bd nhé c6 dia chi nhu sau:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | 00000

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 | 00001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 | 00002

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | FFFFF

Do céc dia chi clia cdc 6 nhé 1a 20 bit khong thé chita trong mot thanh ghi 16 bit clia vi xit
1y 8086/8088 (16 bit) nén 8086/8088 chia bo nhd 1Mbyte thanh 16 doan bd nhd (Memory
Segment). 16 doan bd nhG do cdc thanh ghi doan quan 1y goi 1 thanh ghi segment dugc trinh
bay nhu hinh 3-4:

Vixd Iy &3
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Chuong 3: CAu triic vixit Iy 8086/8088. SPKT
FFFFFh
Code * Logical, Segmented Address:
segment OFEG:012Bh
Eegmeant >
Registers
Extra
cs I | Searment * Offset, Index Address:
E= v
s | — 012Bh
DS Segment

* Physical Address:

Dala OFE60h — 65120
Seqment +012Bh — 299
OFFSBh — 65149

000000

Systern
Memory

Hinh 3-4. Cac thanh ghi doan quan ly cdc vung nhé.

M&i doan bd nhé déu cé dung luong 13 64Kbyte va c6 dia chi tir 0000H cho dén FFFFH.
P& quan ly dia chi viing nhé clia mdt doan phdi st dung thanh ghi 16 bit goi 14 thanh ghi offser —
dia chi trong 1 doan con goi la dia chi logic hay dia chi offset.

Khi d6 dia chi that (con goi la dia chi logic) clia‘mdt 6 nhé dudc xdc dinh biing cich két
hgp “thanh ghi quan ly dia chi doan” va “thanh'ghi quéan 1y dia chi 1énh” segment:offset.

Trong hinh 3-4 ¢6 cho vidu dia chi segment:offset = OFE6:012Bh thi dia chi segment la
OFE6H va dia chi offset 13 012BH. P& tim dia chi vat Iy (Physical Address = PA) clia & nhd thi
vi xt 1y phdi dich dia chi segment vé& bén trdi 4 bit (bit thém vio la bit 0) hay cé thé xem nhu
thém vao mot con sd& OH bén trdi (dia chi OFE6H sau khi dich thi tré thanh OFE60H )va sau d6
cong vdi dia chi offset (012BH), k&t qua dia chi vat 1y cta & nhé ¢ dia chi 0FE6:012Bh s& 1a
OFF8Bh.

Bon thanh ghi doan ¢ chifc ning quin 1y 4 viing nhé doan twong trng:

Thanh ghi doan CS clung véi thanh ghi offset ¢c6 chic ning quan 1y ving nh§ chda ma
lénh (Code Segment).

Thanh ghi doan ES clung véi thanh ghi offset ¢ chifc ning qudn 1y ving nhé m§ rong
(Extra Segment).

Thanh ghi doan SS cling vdi thanh ghi offset ¢é chiic ning quin ly viing nhé ngin x&p
chita cdc dir liéu tam thoi (Stack Segment).

Thanh ghi doan DS ciing vdi thanh ghi offset cé chitc ning quan 1y viing nhd chda dit liéu
(Data Segment).

Viung nhé 1Mbyte dugc chia ra 1am 16 doan doc 1dp nhu bang 3-2:

Viung nhé doan Segment: offset (bt diu) Segment: offset (két thiic)
0 0000:0000 0000:FFFF
1 1000:0000 1000:FFFF
2 2000:0000 2000:FFFF
84 Vixd Iy
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
3 3000:0000 3000:FFFF
4 4000:0000 4000:FFFF
5 5000:0000 5000:FFFF
6 6000:0000 6000:FFFF
7 7000:0000 7000:FFFF
8 8000:0000 8000:FFFF
9 9000:0000 9000:FFFF

10 A000:0000 A000:FFFF
11 B000:0000 B000:FFFF
12 C000:0000 CO000:FFFF
13 D000:0000 DO000:FFFF
14 E000:0000 E000:FFFF
15 F000:0000 F000:FFFF

Bdng 3-2. Cac doan bd nhé doc lap.

Vé&i viéc phan chia nhu bdng trén thi cdc doan 13 doc 14p khong bicchdng 1én nhau that ra
con c6 thé cdch xa nhau, nhung trong thuc t& do phin ciing thiét k& khong diy di dung lugng
IMbyte vi du nhu hé théng chi c6 128Kbyte thi bit budc cac doan phdi chong 1én nhau. Ngudi
14p trinh phdi phan chia cdc viing nhé theo hé thong phan ciing da thiét k&.

Mot chuong trinh khong phdi Iic nao ciing chi€m hét mot doan 64KByte, do dic diém
chdng nhau giita cdc doan nén cho phép cdc doan cia mot chuong trinh nhd hon 64KB c6 thé
dit gan nhau. Tai mot thdi di€m, chi c¢6 cdc 6 nhé dudc dinh dia chi bdi 4 thanh ghi doan méi cé
thé truy cip, nghia 1a chi c6 4 doan bd nhé 1a tdc dong. Tuy nhién ndi dung clia cdc thanh ghi
doan c6 thé thay d6i bdi chuong trinh dé truy cap dén cic doan khac nhau.

d. Khdo sdt thanh ghi con tré lénh va thanh ghi trang thdi :

Thanh ghi con trd 1&nh IP (Instruction Pointer) c¢é chifc ning quén 1y 1énh gidng nhu thanh
ghi PC (Program Counter) ctia cdc vi x& ly 8 bit.

Khd6i BIU quén 1y thanh ghi IP d€ luu trit dia chi offset va k&t hgp véi thanh ghi CS dé tao
ra dia chi vatly dé€ nhan mi 1énh tir bd nhé chita ma 1énh Code Segment. Sau khi d6n ma 1&énh
thi noi dung ctia thanh ghi IP ting 1én dé dén mi ctia 1énh k€.

Ngudi 1ap trinh khong thé st dung tryc ti€p thanh ghi nay.

Thanh ghi c& (Flag Register) ctia 8086 c6 dd dai 16bit, trong d6 c6 3 bit diéu khién va 6
bit trang th4i con dudc goi 1a ¢d. C4c bit con lai chua dugc thi€t 14p nén ngudi dung khong thé
truy xuat. Hinh 3-51a cdu tao ctia thanh ghi cd trong 8086/8088:
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Chuong 3: CAu triic vixit Iy 8086/8088. SPKT

14 0
X | x| x|x|O|DIIF]T[S|Z|[x|A|lx|P|x]|C
CF Camry Aag Arithmetic Carry/Borrow
OF OQverflow Flag Arithmetic Overflow
ZF  Zero Aag Zero Result: Equal Compare
SF  Sign Aag Negative Result; Non-Equal Compare
PF  Parity Aag Even Number of "1" bits
AF  Auxiliary Carry Used with BCD Arithmetic
DF Direction Flag Auto-Increment/Decrement
used for "string operations”
IF  Inferrupt Flag Enables Interrupts
allows "“fetch-execute” to be interrupted
TF Trap Aag Allows Single-Step

for debugging; causes interrupt after each op

Hinh 3-5. Cac bit trong thanh ghi 6.

Khi vi xtt 1y thuc hién cdc phép todn thi cin cif vio k&t qud sau khi xit 1y sé& tdic dong dén
mot s6 cd trong thanh ghi trang thdi nhu di trinh bay & phin trudc. Chic ning clia cdc thanh ghi
¢S dugc dé cap lai nhu sau:

+ C0 fran CF:

CJ nhé CF bing 1 khi thuc hién phép todn cong cé tran hodc phép todn trif c6 mugn,
ngugc lai n€u khong tran, khong mu¢n thi ¢cd CF bing 0. C CF ciing bi 4nh huéng bdi cdc 1énh
xoay va lénh dich.

+ C0 chdn Ié PF:

Sau khi thyc hién cdc 1&énh s6 hoc hodc 1énh logic d6i véi dit liéu dang byte: né€u byte két
qud 1a s6 chdn thi ¢ PF biing ‘1’ ngudc lai thi ¢ PF bing ‘0’ n&u la s& 1€, d6i véi dit lieu xi 1y
12 word chi xét cdc byte thap.

+ €0 nhd phu AF:

Khi thuc hién 1énh cong hoic 1&énh trir s6 BCD: néu dif liéu dang byte thi ¢ AF bing 1 khi
cong hoic trir 4 bit thap bi tran hodc c6 mugn, n€u dit liéu dang word thi ¢ AF bing 1 khi cong
hoic trir byte thap bi tran hodc c6 mugn. C§ AF dudc st dung trong cdc 1énh x 1y véi dit liéu
dang s6 BCD.

+ CO zero ZF:

CJ zero biang 1 khi két qlia x1t 1y bing 0.

+ CO ddu SF:

Cd dau bing ‘1’ khi bit MSB ctia k€t qud bing ‘1’ titc a s& Am, doi véi 1énh byte MSB 1a
bit 7 va trong 1énh word 1a bit 15. Ngugc lai ¢ SF bing 0.

+ CO bdy TF:

Cé6 chitc ning thuc hién chuong trinh theo titng budc, khi TF bing ‘1’ thi vi x{ ly
8086/8088 phat sinh ngit ciing loai 1. Chuong trinh DEBUG st dung khi thi hanh 1&énh T (trace)
dé chay tirng 1énh mot. Pau tién DEBUG thiét 14p ¢ TF rdi méi chuyén diéu khién cho 1énh
dé. Sau khi 1énh dudc thi hanh vi x{t Iy s& phat sinh ngit do TF dugc 14p chuong trinh DEBUG
st dung chinh phuc vu ngit nay dé 18y quyén diéu khién tir vi xt 1y.
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+ CO0 ngdt IF:
Cd ngit dugc sit dung d€ diéu khién cdc ngit phan cting bén ngoii, n€u cd IF bing 1 thi
cdc ngit dudc phép. Khi cd IF biing 0 thi cAm cdc ngit ngodi hay con goi 1a cdc ngit da bi che.
Thyc ra vAn con mot ngit citng dude phép ngidt d6 1a ngdt NMI (Non Maskable Interrupt).

TruGe khi vi x@ 1y thuc hién chuong trinh phuc vu ngit né sé tu dong x6a ca ¢S IF va cd
TF, viéc nay c6 chifc ning cAm cdc ngit khdc lam gidn doan vi x& 1y dang thuyc hién chuong
trinh hién tai. Tuy nhién néu chiing ta cho phép ngit trong chuong trinh phuc vu ngit va néu
ngit x4y ra thi chuong trinh nay sé bi ngit dé phuc vu chuong trinh ngit mdi.

+ CO fran OF:

Cd tran OF bing 1 khi k&t qué 12 s6 nhi phan c6 diu vudt qui gidi han qui dinh va ngudc
lai thi ¢ OF bling 0.

Nhu da trinh bay & trén thi ¢ CF 1a ¢& tran d6i vé6i dit liéu x 1y va k&t qua sau khi xt 1y
déu 12 so nhi phan khong dau. Con ¢ OF 12 ¢d tran d6i véi s6 nhi phan cé dau.

Véi s& nhi phan khong dau 8 bit thi viing dit liéu c6 gid tri bit diu tir 0 dén 255, s6 nhi
phan 16 bit thi tir 0 d€n 65535.

V6i s6 nhi phan c6 dau 8 bit thi viing dit liéu c6 gid tri tir -128 d€n'+127, s6 nhi phan 16
bit ¢c6 gid tri tir -32768 d&én 32767.

+ CG diéu khién DF:

La mot trong ba c& diéu khién diing diéu khién cdc 1énh xt 1y clia vi xi¥ 1y, cdng dung clia
DF Ia dich huéng cho cdc thao tde¢ chudi, cdc thao tdc nay dudce thuc hién bdi hai thanh ghi chi
s6 SI & DI, ndi dung ctia hai thanh ghi nay sé& ty dong ting 1én khi DF = 0 va gidm xudng khi
DF =1.

3. B rhd phén doar:

Vi xtt 1y 8086 12 vi xt Iy 16 bit nhung bd nhé van t§ chic theo byte (8bit). C6 2 nguyén
nhan cda viéc st dung t6 chifc bo nhé nhu thé la:

Nguyén nhén thit nhdt: Cho phép vi xi 1y truy xudt byte va truy xuit word déu dugc. TS
chitc rit quan trong véi cdc thi€t bi IO nhu mdy in, thi€t bi dau cudi, modem déu xt 1y dif liéu
dugc ma hoa dang ASCII 7 bit hay 8 bit.

Nguyén nhdn thit hai: nhiéu mi 1énh cda vi xit 1y 8086/8088 chi c6 dd dai 1 byte, cdc
1énh khdc c6 do dai tir 2 d&€n 8 byte. V&i cdch td chiic theo byte sé& cho phép truy xuat cdc byte
mot cdch ddc 1ap dé€ xit Iy cac 1énh c6 s6 byte ma 1énh 18.

Vi x{r Iy 8086 khi truy xuat dit liéu dai 16 bit thi né sé& truy xui't dong thdi byte c6 dia chi
18 va byte c6 dia chi chdn nén t& chiic bd nhé cda vi xit Iy 8086 dudgc chia 1am 2 diy bd nhd,
mot day ¢6 dia chilé va mot day c6 dia chi chdn nhu hinh 3-6.
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Chuong 2 C4u triic vixd ly 8086/86088. SPKT
Bank chin Bank L&
1043575 1043574
2086 doc EXTE?Y
lin 2
EYTEE Wond bit
9 g 8085 doc BYTES ddu tai
l:iul- diaehl e
T B BYTE 4
3 4
i <4
1 0
(a) (b

Hinh 3-6. T6 chiic bd nhé cOa vi xU Iy 8086.

Véi cdch t chifc bo nhé thanh 2 diy ta ¢6'thé xem bd nhé 1024Kbyte mdi 6 nhé 1 byte
chi con 512Kword — mdi 6 nhé chita 2 byte. Khi d6 dit liéu ctia mdi 6 déu cé dia chi chdn.

Khi truy xudt dit liéu 16 bit nim trong mot & nhé thi chi cdn 1 14n truy xuat 13 c6 thé 14y
dudc 16 bit dit liéu, nhung khi truy xuat dit liéu 16 bit ¢6 dia chi 1é: trong d6 8 bit thaAp nim & O
nhd c6 dia chi 1é va 8 bit cao ndm & & nhé c6 dia chi chidn (tinh theo byte) thi vi xit 1y cling thuc
hién dudc nhung phai thyc hién 2 1an truy xui't va s& 1am chdm qud trinh xif 1y chuong trinh.

Vi vi xtt Iy 8088 thi do bus dit liéu bén ngoai chi ¢6 8 bit nén chi ¢6 1 ddy bd nhG va chi
truy xuat byte — diéu ndy cho phép vi xi Iy chi thuc hién 2 1dn doc (mdi 1an 1 byte) cho du dia
chi cda dit liéu 16bit ¢ dia chi chdn hay 1€.

Cdc vu diém cia bé nhé phdn doan:

Véi ki€u t& chitc bd nhé theo doan bao gdm doan bd nhé chita ma 1énh, doan bd nhé chita
dit liéu, doan bd nhé chita dit liéu md rong, doan bdo nhé 1am ngin x&p dé€ chita cdc dir liéu tam
thdi, cdc bo nhd doan nay hoan toan cé doc 14p véi nhau.

Véi ki€u tach doc lap nay cho phép chuong trinh c¢é thé xi 1y nhiéu doan dit liéu khac
nhau bing cdch chi cin thay d6i gid tri ca thanh ghi DS d€ tré d&€n viing dit liéu méi.

Mot vu di€m 16n nhat v6i ki€u bd nhé phan doan 1a cdc chuong trinh st dung ki€u dinh
dia chi tham chi€u c6 thé nap va chay & bat ky vi tri ndo trong bo nhé. DPiéu nay thyc hién dudc
12 do cdc dia chi logic ludn trdi tir dia chi 00000H dén FFFFFH khong phu thudc dia chi cda
doan.

Mot chuong trinh chua thuc thi duge c4t tam trén dia tir va khi mudn thyc thi thi dude nap
vao bo nhé ma khong cin phdi quan tAm dé&n dia chi vat Iy clia chuong trinh trong bd nhé hé
thong. Céc chuong trinh nhu th€ dugc xem la cdc chuong trinh tdi dinh vi dudc c6 nghia 1a
chiing c6 thé chay & batky vi tri nio trong bd nhé. Cdc yéu cau d€ c6 mot chuong trinh tdi dinh
88 Vixd Iy
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
vi dugc 12 khdng c6 st dung cdc tham chi€u dia chi vat 1y va khong 1am thay ddi cdc thanh ghi
doan cho phép.

Cdc khuyét diém cua bé nhé phén doan:

Phitc tap phin citng: viéc dinh dia chi cin 2 thanh ghi: mot thanh ghi segment va 1 thanh
offset.

Phitc tap & phin mém: cdc chuong trinh bi gidi han kich thuc chi nim trong khodng
64Kbyte — tir vi xtt 1y 80386 trd di cdc doan c6 dung lugng 4Gbyte bing toan bod dung lugng bod
nh§ — khong cho phép phan doan bd nhé.

4. Reset hévixt ly:

Khi m& mdy hoic khi reset vi vi xtt ly 8086/8088 bit diu thuc thi 1énh tai dia chi
FFFF:0000H. C4c thanh ghi dudc thi€t 14p cdc gid tri nhu & bing 3-3:

Cdc thanh ghi Giq tri
Thanh ghi c& Tat cd déu bi xoa

IP 0000H

(o} FFFFH

DS 0000H

DD 0000H

ES 0000H

Bdng 3-3. Trang thai cba cac thanh ghi khi vi xJ |y bi reset.

Trong cdc mdy vi tinh, dia chi logic FFFF:0000H chita ma ctia 1énh nhdy JUMP d€ nhdy
dé&n 1énh thit nha't trong chuong trinh BIOS con goi 1a POST — Power On Self Test — tu kiém tra
khi bt dAu m3 may dé ki€m tra va khdi dong phan ciing.

B. Témt4t phén aiing vi x Iy 8086/8088:
a. Khao sdt ddc tinh dién :

So @6 chan cda vi xit 1y 8086 va 8088 nhu hinh 3-7.
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| Cruong 3: Chu triic vixt Iy 8086/8088.

30C86 (DIP)
TOP VIEW

GhD [1] e [40] S;qcx
AD14 [Z] [35] AD1s
AD13 E E A1G/S3
AD12 3] [37] A17is4
AD11 E [36] Atarss
apto [E] [35] Avars6
ap3 [7] [34] BHEIST
ADS E E MMMX
a7 [3] 32] RD
ADE E E RO/GTO
Aps [} 30] Ra/GT1
AD4 [T El LOCK
AD3 [43] 28] s2
AD2 E E 51
Ap1 [T 7] so
ADO 5] [25] aso
w1 [17] z4] @s1
mTR [75] 23] TEST
CLK E E READY
GND [20] [21] RESET

Hinh 3-7. S6 d6 chan vi xU ly 8086 va

SPKT
80C86 (PLCC, CLCC)
TOP VIEW
(M) cY e a2 B3
/7":":":":"5'2@"35';?
MAX MODE << 94 1Tz ax
80CE6
s Tn, o228 38
/o o o o ‘5 = o o~ w
MlgﬂggﬁDE < 4 o o 4 3 3
| L ASHIEEAE 220 3 2R
Apto |~ AD10 {7} 8 NC NC
ADS ADS  [§3 fig| A1WS6 | A19/S6
ADB ADS ES_] 47| BHE/ST | BHE/ST
— - —_— —
ADT ADT 1n [3% MN/MX MNMX
- = J— JE—
{HOLD) ADB ADE [iT: 35 RD RD
F- = —_—
(HLDA) ADS ADS 12] "33 HOLD | RQJ/GTO
—_— £2 - [ —
(WR) AD4 AD4 134| 33 HLDA | RQUGTH
- — — _ RN
TR) ADZ aDz i3 3] MO 52
- - — —
e ADA1 AD1 (1§ [5a] DTR s
L ADO ADD 7 53 DEN S0
(ALE) HE} i) 1207 [ 1227 5 2 9N o 1T e
thTA.' | I I | | I N I I N N N |
. MIN MODE
- = = B0CEE
cEE i3 122 R|EIE S
e A A R MAX MODE
B0CE8
= |E = o E gl =
u = © PN
SHEE R
(14

vi xU ly 8088.

Do vi xut 1y 8086 c6 bus di liéu bén ngoai 16 bit con vi xi 1y 8088 thi bus di liéu bén
ngoai chi c6 8 bit nén sd dd chan cla ching khiac nhau nén khong thé thay th& ching trong

mach dién.

Cdc yéu cdu vé nguon dién:
Vi xir ly 8086/8088 st dung ngudn +5V cho phép sai s6 + 10%.

Dong dién tiéu thu vGi phi€n ban NMOS thi vi xtt Iy 8086 dong 1am viéc khodng 360mA,

vi Xt 1y 8088 dong lam viéc khodng 340mA.
Vi phién ban CMOS thi dong tiéu thu khodng 10mA.

TAm nhiét dd 1am viéc véi phién ban thuong mai tir 0 d&€n 70' C.

Ddc finh cua cdc chdn:

Ddc tinh mic logic ngd vao DC:

Mic logic bién ap Dong dién
0 -0.5V (max) + -0.8V (max) 10pA (max)
1 2V(min) +0.5V (max) 10pA (max)
Ddc tinh mic logic ngd ra DC:
Mic logic Pién ap Dong dién
0 0.45V (max) lo. = 2.5mA (6 0.45V)
1 2.4V(max) lon = -400pA (6 2.4V)
High Z 0.45V < Vout < Vcc lo = £ 10pA (max)

20
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| Chuong % Cu tréc vixt ly 8086/8088, SPKT
Nhdng khac biét voi TTL:
Miic logic 0 ctua vi xtt 1y 8086/8088 1a 0.45V
Mgc logic 0 ciia TTL 1a 0.4V.
Mién nhiéu ctia TTL 1a 0.8V — 0.4V =04V
Mién nhi€u cda vi x{r ly 8086/8088 1a 0.8V — 0.45V = 0.35V nén mién nhi€u bi gidm.
Tuong thich vdi cac ho logic:
Vi xir Iy 8086/8088 tuong thich hau hét véi cdc ho logic.

b. Mo td chén cia vi xit ly 8086 :

Vi xt 1y 8086 c6 mdt bus dia chi 20 bit, bus di liéu 16 bit, 3 chin ngu6n va 17 chan con
lai diing cho cdc chiic ning diéu khién va dinh thdi. T4t cd cdc chian nay dudc chia ra 1am 3
nhém bus: bus dia chi, bus dit liéu va bus diéu khién.

Bus dit liéu 16 dudng dugc da hdp v6i 16 dudng dia chi thdp cda bus dia chi d€ 1am gidm
b6t s& chan cho IC. Hinh 3-7 trinh bay sd d chan clia vi x&t Iy 8086 vdi 2 ch& do hoat dong toi
thi€u (minimum mode) va ch€& d hoat dong i da (maximum mode). O ch€ d6 maximum vi x&
ly s& k&t noi véi bd diéu khién bus 8288 d€ tao cdc tin hidu diéu khiénva ¢6 thé 1am viéc trong
hé théng c6 nhiéu vi xr 1y.

Céc nha thié€t k& vi xtt 1y thudng st dung k§ thuat da hop hay don kénh theo thdi gian dé
cho phép 1 chin c6 thé thuc hién nhiéuchitc ning nhu 16 dusng ADO + AD15. Khi truy xudt bo
nhd thi 16 dudng ADO + AD15 dugc phan chia theo thgi gian nhu sau: trong khodng thdi gian
T1 ching déng vai tro 1a 16 dudng dia chi hay c6 chic ning tdi dia chi, trong khodng thdi gian
con lai tr T2 d€n T4, chiing déng vai trd 12 16 dudng dit liéu hay c6 chic ning tdi dit liéu. Khi
thuc hién chic ning tdi dit liéu thi dia chi xudt ra & thdi gian T1 khong con nita nén phai ding
mach phan kénh dé tach va luu lai dia chi.

Hinh 3-8 trinh bay gidn d6 thdi gian 1am truy xuit bd nhé cda vi x&¥ 1y va gidi thich hoat
dong cia ting chu ky.

-— A+ NWAIT)=TCY -

T | T2 | T3 | TWAIT | T4

- [EMWAIT) =TCY — o

™ | T2 | T3 |T‘||'MIT | T4

GOES INACTIVE IN THE STATE

JUST PRICR TO 4
ALE " \ f \ T\ ,’ \

s Y 7%, R
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)( EHE )(
§7-53 i §7-53 X

BUS RESERVED
FOR DATA IN /7

ADDR!
STATUS

ADDRIDATA

D, INTA L'q ﬂ(

READY READY

READY E ! z \ l! z

WAIT WAIT

DR _\ / '\_
oo \ [\ [

MEMORY ACCESS TIME

. \/

Hinh 3-8. S0 d6 chén vi xU Iy 8086 va vi xU ly 8088.

+ O chu ky TI-

Trong chu ky nay dia chi cia bd nhg hay thi€t bi ngoai vi dua ra trén cdc dudng dia chi.
Céc tin hiéu diéu khié€n ALE, DT/R, M/IO ciing dudc dua ra d€ hd tr¢ cdc vi mach hoan tat viéc
gdi thong tin dia chi nay.

+ O chu ky T2:

Trong chu ky nay vi x& Iy dwa ra cdc tin hiéu diéu khién RD hoic WR, DEN va tin hiéu
dit liéu trén DO + D15 néu 1a 1énh ghi. DEN thudng dung d€ md cdc bd dém cia bus dir liéu
néu chiing dugc dung trong hé thong. Tai cudi chu ky T2 thi vi x{ 1y 14y miu tin hiéu Ready dé
XU ly trong chu ky ti€p theo khi né phai dgi khi lam viéc v6i bd nhé hay thi€t bi ngoai vi c6 toc
dd cham hay khong.

+ O chu ky T3:

Trong chu ky nay vi xtt 1y danh thdi gian cho b nhd hay thi€t bi ngoai vi truy cap dit liéu.
Né&u 1a chu ky doc dif liéu thi tai cudi T3 vi xtt Iy s& 14y miu tin hiéu cla bus dif liéu. N&u tai
cudi chu ky T, ma vi xtt Iy phdt hién ra tin hiéu Ready = 0 thi vi x Iy tu xen vao Tz mot chu ky
dgi Twait d€ tao chu ky dgi Ty, = n * T nhim kéo dai thdi gian d€ thyc hién 1énh, tao diéu kién
cho bd nh§ va thi€t bi ngoai vi c6 tdc do chim c6 dd thdi gian hoan tit cong viéc doc-ghi dif
liéu.

+ Ochu ky T4:

Trong chu k¥ nay cdc tin hiéu trén bus dudc dua vé trang thai khong tich cuc d€ chuin bi
cho chu ky doc/ghi mé6i. Tin hiéu WR trong khi chuyén trang thdi tir ‘0’ 1én ‘1’ s& kich hoat
trang thdi ghi vio bd nhé hay thi€t bi ngoai vi.

Chdc ndng cdc chdn cua vi xu Iy 8086:
2 Vixd ly
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT

e Bus du liéu ADO = ADT5: 16 chan nay la bus dif liéu 2 chiéu trong khodng thdi gian §
cdc chu ky tir T2 dén T4. Trong khodng thdi gian T1, 16 chan nay c6 chitc ning tdi dia chi 16 bit
cua bd nhd hoic cua IO.

e Bus dia chi ADO = ADI15 vd A16/53 +A19/56: 20 chan nay tudng ting v6i bus dia chi
20 bit cho phép truy xuat 1048576 6 nhd. C4dc dudng dia chi 1a cdc ngd ra chi xuit hién trong
khoang thoi gian T1.

e Chan cho phép chét dia chi ALE (Address Latch Enable): tin hiéu ra & chan ALE
dudc dung d€ tach dia chi va dit liéu & cdc dudng ADO + ADI15, tich dia chi va trang thai & cdc
duong A16/S3 = A19/S6 va tach BHE/S7 . Hinh 3-8 ¢6 trinh bay dang séng cda tin hiéu xung
ALE cho cédc chu ky doc va ghi bd nhé. Moi chu ky doc hay ghi luon bit dau biing 1 xung nhip
ALE xuit hién trong khodng thdi ctia chu ky T1. Dia chi 20 bit phdi 6n dinh khi c6 xung ALE
chuyén trang thdi tir mic 1 xuéng mic 0 gan cudi chu ky T1 (xem nhu xung ALE tich cuc canh
xudng). Xung ALE dudc diing d€ diéu khi€n mach chdt d€ chot lai dia chi.

o Tin hiéu diéu khién bé nhé/ ngoai vi M |10 fmemory/I0): tin hiéu ra nay c6 chic
ning bdo cho biét vi x& Iy dang truy xudt bd nhd thi chan ndy M /IO =1 va khi vi x& 1y truy
xuitI0thi M/I0=0.

e Tin hiéu diéu khién doc b nhd/ ngoai vi RD [Read): binh thudng chan nay & mic
logic 1, khi vi xi¥ 1y doc dif liéu tir bd nhd hoic tir thi€t bi ngoai vi IO thi vi xtt 1y s& diéu khién
chan RD xudng mic logic 0 d€ diéu khiénbod nhd hoic IO xuit dif liéu, sau d6 vi xi 1y cho né
tr& lai mdc 1 d€ k&t thic qua trinh doc dit liéu. Trong gidn dd thdi gian ta thdy chdn RD xudng
mtc 0 & thdi di€m cudi chu ky T2 va trd lai midc 1 & chuky T4 .

o Tin hiéu diéu khién ghi b6 nhé/ ngoai vi WR (Write): binh thudng chan niy & mic
logic 1, khi vi x Iy mudn ghi dif liéu vao bo nhd hodc vao thi€t bi ngoai vi 10 thi vi x{ Iy s&
diéu khién chan WR xudng mic logic 0 d€ diéu khién b nhé hodc IO nhan dir liéu, sau dé vi
Xt 1y cho né trd lai mitc 1 dé két thic qud trinh ghi dit liéu. Trong gidn dd thdi gian ta thdy chan
WR xubng mitc 0 & thdi diém cudi chu ky T2 va trd lai mic 1 & chuky T4 .

Cédc chan diéu khién RD va WR thudng k&t hop véi chan M /IO qua cdc cOng logic d&
tao ra cdc dudng diéu khién ghi doc bd nhé va ghi doc 10 mdt cdch ddc 1ap nhu hinh 3-9.

RO

Y
) >-=
yA—

Hinh 3-9. Tao cac tin hiéu ghi doc bo nhé va 10.
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Chuong 3: CAu triic vixit Iy 8086/8088. SPKT

e Tin hiéu xung nhip clock: tit ci cic hoat dong trong vi xt Iy dugc ddng bd vdi xung
clock dudc dua d&€n chan CLK. Bing sau cho bié€t tin sd hoat dong tdi da 1a 10MHz d6i véi vi
xit 1§ 8086-1.

Vi xU ly Tan s6 (MHz) Dong dién Cong suat tidu tan (W)
lcc (max)(mA)
8086 5 340 1,7
8086 - 2 8 350 1,75
8086 - 2 10 360 1,8
8088 5 340 17
8088 -2 8 350 1,75
P8088 5 250 1,25

Bdng 3-4. Pat finh toc do va cong suat tieu tan.

e Tin hiéu BHE (bus high enable): tin hiéu nay dugc vi xit Iy xudt ra trong khodng thdi
gian ctia chu ky T1. Khi BHE & miic thap s& xdc dinh bus ADO + ADI15 lién quan d&€n chuyén
dit liéu c6 thé x4y ra d6i v6i viéc truy xuit bd nhd hoic IO hoic truy xudt mot byte dit lieu &
dia chi 1&. Tin hiéu BHE va dudng dia chi A0 thudng dugc ding dé chon bank bd nhé chin hay
1é hoic cdc IO chian hay 1é dudc liét ké G bdng sau:

BHE A0 Trang thai
(] 0 Truy xudt U di liéu 16 bit
0 1 Truy xudt byte dd liéu 1é (D8 + D15)
1 0 Truy xuat byte dd liéu chén (DO + D7)
1 1 Khong tac dong

Bdng 3-5. Ma hoa truy xuat bo nhé cha vi xU ly 8086.

e Tin hiéu truyén/nhdn di liéu DT /R (data transmit/receive): tin hiéu nay dung dé
diéu khién hudng clia vao / ra clia dif liéu qua cdc bo dém vao bus dif liéu hé thong clia vi x
ly. Khi tin hiéu nay & mifc thap thi vi x{ Iy dang ti€n hanh doc dif liéu — khi d6 tin hiéu nay sé
diéu khién cdc mach dém md cdng dém dit liéu tir bd nhd hay 10 qua bd dém rdi dua dén vi xi
ly, khi tin hiéu ndy & mic cao thi vi xit Iy dang ti€n hanh ghi dit liéu — khi d6 tin hiéu nay s&
diéu khién cdc mach dém md c6ng dém dit liéu tir vi x& Iy qua bd dém rdi dwa d€n bod nhd hay
I0.

e Tin hiéu cho phép ghi du liéu DEN (data enable): tin hiéu niy cling véi tin hiéu
DT/R d& cho phép cdc bo dém 2 chiéu dugc ndi d&n bus dif liéu cta hé thong dé ngin chin
viéc tranh chap bus (hai mach ciing diéu khié€n mot dudng bus) bing cich cAm cdc bd dém dit
liéu cho d&n chu ky T2 — khi d6 bus dia chi/dit liéu khong con tdi dia chi ma bit dau tai dit liéu.

e Tin hiéu chon ché dg téi thiéu/t6i da MN / MX (minimum/maximum mode): Chic
ning cda cdc chin tir 24 d&€n 32 thay ddi phu thudc vao mifc logic dua d&€n chin nay. Né&u

MN/MX=0 thi vi xi ly 8086 hoat dong & mode t6i da, ngugc lai thi hoat dong & mode tdi
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
thi€u. Hinh 3-9 minh hoa vi x{ 1y hoat d6ng & minimum mode va hinh 3-10 minh hoa vi xit 1y

hoat dong ¢ maximum mode:

Voo —
1] MN/MX [H— Vo
MO A
82CBAIB5 INTA 7
CLOCK CLK 0 3
GENERATOR READY —— I 2
RES reseT R i .
1
pTRfp---- + !
r=- b DENf---v | N
1
WAIT ALE I TELLLE 1
GMD TaTE | 1, r——— 1
1GENERATOR! 80C86 1 ' 1
1 1 CPU ™, STB 1 !
L |
NECLTE PSRN Fissrmary b : ADDR : E
| -L A16.A10 | _ADDRIDATA 82082 ¥ I A
Voe = N LATCH 1 .
T e l— L 20R3 . 9
GND 1 t A
[ l 20Q oy 1
— P E EEEEN
- 2 : I FEmEEmmng :
Loy T
1_ Voo | ~h "a 1
A ) L— -3 DE Iy ' 7
€1 =62 =04uF fa DATA 1 ?
ITRANSCEIVERE g n 3
— 2) Taeqc j 1
— la < - - ¥ L F -
Eemmesemmwmd —
QPTIONAL By WG E Gllcs RD WR
FOR INCREASED HI'."I 6516 HM-6616 CMOS
DATA BUS DRIVE CMOS RAM MOS PROM (2) B2CKX
kxs | kus Jlokxspzxs | |PERPHERALS
Hinh 3-10. Vi xi Iy hoat ddng é minimum mode.
I""li‘:-\'_ | l]: | L
[
MNMX J+— GHD CLK  MRDC 2
A2CR4AS oclk S0 = T MWTC 7
CLOCK L WlreaDy 37 o] 57 B2CE8 Amwc |—NC
GENERATOR 31 ‘Bgs "= ”
RES HRESET 55 o 52 CTALR IORC ?
RDY DEN. OWC A
I a0Cces DT/R AIOWE |—NC
-|.,— [ CPU ALE INTA 1
1 1
owaIr 1 LOCK j— NC FEEEEEg
et '
1
" " 5TH .
= o GND OE s 1
GNOR apo-aD15 | A ! 1 ADDR :
i 1 ate-a1g [ ADDRDATA o  g2css — )
Voo —_ — ¥ (2 GR 3) 1 ]
e BHE |— . 1 t
GNO =
zu _
-~ 2 | —
1 I
) M ol = i
BICHE
C1=C2=01uF ReMSCEVER] | N
| (2 BHE \l
= ¥ . 7 ¥ ¥ .
E

@

Ew E, WG

WS RAN CMOE PROM 2 o
CMOS RAM
M8 | 2Kxa 2K x 8 | 2K x & | |PERIFHERALS

Hinh 3-11. Vi x¥ ly hoat déng & maximum mode.

e 7in hiéu reset : khingd vao ndy c6 xung & mic cao s& reset vi xtt Iy dan dén két thiic
hoat dong hién tai va bit dau thuc hién chuong trinh tai dia chi bit ddu FFFF:0000H nhu da
trinh bay. Trang thi reset dugc tdc dong khi mdi bit ddu cAp dién cho hé thong hoic khi cé su
c6 hoat dong ctia hé thong.
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e Tin hiéu fest : ngd vao nay dudc diing cung véi 1énh wait: néu ngd vao test & mifc cao
khi gip 1énh wair trong chuong trinh dang x& 1y thi vi xt 1y s& ngiing chuong trinh dang thyc
hién va chuyén sang ch€ d6 nghi (idle mode) va khi ngd vao test tr§ lai mic thap thi vi x& 1y sé
ti€p tuc thyc hién 1énh nim ngay sau 1énh wait. Thudng thi ngd vao nay dudc diéu khién bsi IC
todn hoc 8087.

e 7in hiéu Ready: ngd vao nay dudc vi xtt 1y 14y miu & canh 1én clia xung nhip T2: néu
tin hiéu nay dugc phdt hién dang & mifc cao thi vi xit 1y s& két thic qud trinh doc hoic ghi ding
4 chu ky xung nhip tir T1 + T4, néu tin hiéu nay dudc phat hién dang & mic thap thi vi x{t Iy s&
thém vao cic chu ky dgi (wait) ngay sau chu k¥ T3 (hidy xem gidn do tin hiéu) cho dén khi vi xt
ly phét hién tin hiéu ready trd lai mic cao thi thyc hién ti€p chu ky con lai T4 va chadm dift qué
trinh x( 1y.

e Cdc fin hiéu ngdt interrupt (INTR, NMI v INTA): céc tin hiéu ngd vao ngdt INTR
va NMI 13 cdc yéu ciu ngit dudc tic dong bing phan ciing (tin hiéu dién). Tin hiéu ngit NMI
tich cuc khi c6 canh 1én cia tin hiéu, INTR tich cuwc mic cao. Ngit INTR ¢6 thé diéu khién cho
phép hoic khdng cho phép bing phan mém, ngit NMI la ngit khong thé che dudc nén ludon
luén duge phuc vu khi tdc dong. Ngit NMI dudc ding xi 1y cdc sy kién nhu hdng ngudn hoic
cdc 16i bd nhd.

Khi NMI tdc dong thi vi x{¥ 1y tu ddng chuyén diéu khién d&€n'dia chi dugc luu sin & cic 6
nhé c6 dia chi 00008 -0000BH.

Khi INTR tdc dong thi chu ky ghi nhan ngit dugc thuc hién. N&u duge phép thi vi x{t 1y sé&
trd 10i biang cdch tdc dong dén ngd ra INTA bdo cho thi€t bi bdo ngit bi€t vi xit 1y da sdn sang
ddp tng, thi€t bi yéu ciu ngit sé gdi dia chi 8 bit vao bus dit liéu thap rdi chuyén dé&n dia chi
duge chita & céc vi tri ki€u x 4 d&n kiéu x 4 + 3.

e Cac tin hiéu HOLD va HLDA: hold 1a tin hiéu ngd vao tdc ddong mitc cao lam cho vi
Xt 1y treo tit cd cdc dudng bus & trang thai tdng trd cao hay c6 thé xem nhu tit cd hd mach dé
cho phép vi xit 1y khdc truy cip d€n bd nhé hay cdc thi€t bi ngoai vi 10. Qud trinh nay dudc
xem nhu 13 “truy xuat bd nhd truc ti€p” DMA (Direct Memory Access), tin hiéu HLDA bio cho
thi€t bi yéu cdu vi xif 1y ngitng bi€t vi xit ly dd vao trang thai ngitng dé€ thi€t bi bit dau dugc
phép truy xudt bd nhé hoic I0. Sau khi truy xud't xong thi€t bi d6 phdi lam chian Hold xudng
mic 0 d€ vi xit Iy thuc hién tiép.

e Nguon Vcc vd mass GND: vi xi 1y 8086 sit dung ngudn +5V va c6 2 chan GND.
c¢. Tao xung clock va mach reset vi xit Iy 8086:

Nhu ta d3 bi€t vi xit 1y ciing 12 1 IC s& nén can phai c6 xung clock dé diéu khién ti't ca
cdc hé thdng lam viéc.

Vi xit Iy 8086 can xung clock cé thdi gian 1én nhanh va thdi gian xuéng nhanh nhd hon
10ns, cdc mic logic 0 va 1 nim trong khodng tr -0.5V =+ 0.6V va tir 3.9V + 5.0V va c6 hé s6
cong tdc la 33%.

Tin hiéu reset clia vi x&t 1y phdi dugc ddong bd véi xung nhip hé thong va ton tai it nhai't
trong 4 chu ky trang thdi T.

%) Vixd ly
Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
Do cdc yéu cau nghiém ngit clia xung clock nén Intel di ch€ tao lu6n mach tao xung nhip

diing chip 8284A. Ngoai chifc ning thuc hién cdc yéu cau clia xung clock thi vi mach ndy con
c6 chifc ning ddng bd cdc yéu cau doi tir cdc bd nhd c6 toc dd cham.

T4t ca cdc hoat dong clia vi x{tr 1y 8086 déu tuan ty va dong bo véi tin hiéu xung nhip clia
hé thong. Trong khodng thdi gian T1 clia clock thi vi x{ Iy xuat dia chi ctia bd nhd hoic ctia 10,
trong khodng thdi gian T2 thi vi x¥ Iy xuét cdc tin hi¢u diéu khién dé tdc dong d&€n bd nhé hoic
IO, trong khodng thdi gian T3 thi vi x{t 1y chd by nhé hoidc 10 ddp ¢ng xuat hodc nhan dit liéu
va & khodng thdi gian T4 thi vi x{r Iy k€&t thic hoat dong.

N&u khdng c6 tin hiéu xung clock d€ ddng bd cdc hoat dong thi hé thong s& chay sai. Cdc
thi€t bi bd nhé va 10 cin ¢6 thdi gian thiét 14p va thdi gian giit dude cung cAp bdi chu ky bus co
ban gdm 4 xung clock cda vi xt ly.

(Thoi gian thi€t 1ap va thdi gian gilt clia bd nhé chinh 12 khodng thdi gian bd nhd tir khi
nhin dia chi cho dén khi gidi ma tim ding 6 nhé va thuc hién qud trinh xui't hodc ghi dit liéu).

Xung clock k&t hgp véi cdc cdng logic d€ 1am tudi cdc bd nhé RAM khdi bi mat dit ligu.

Mach tao tin hiéu reset nhu hinh 3-12:

CSYNC E
PCLK E
EEAT E
ROY1 E

SWITEH 'S0k ($)Diod e -
l > N ROV2 7]

: RES TENZ [T
{to 8284)

vC

(9]

. 10u

Hinh 3-12. Mach tao fin hiéu reset.

Mach tao tin hiéu reset cho phép reset bing 2 cdch: reset khi bt dau c4p dién cho hé
thong va reset khi nhan niit reset.

Khi cap dién thi tu dién dudc nap dién tir Ov d€n 5v. Vi thdi hiing thich hgp & ngd vao
RES dugc duy tri & mic thap dd thdi gian cAn thi€t d&€ ddm bdo reset vi xi 1y.

Khi ta nhin nit reset 1am cho ngd vao RES dugc duy tri § mitc thap sau mdt khodng thdi
gian lam ty x4 hét dién va khi ta budng tay ra thi tu dugc nap dién tr§ lai va mach reset hoat
dodng gidng nhu khi ty dong reset khi cap dién.

Thai hiing RC nén chon d€ dudc thdi gian tich cuc reset tdi thi€u 13 50us. Diode c6 trong

mach c6 chifc ning x4 dién cho tu dién trd lai ngudn cung cap khi tit nguén cung cip cho hé
thong.

. CAC PHUONG PHAP BINH DIA CHI-

C4c 1énh clia vi x{t 1y c6 chitc ning x& 1y dit liéu va dit liéu thi dudc cit & trong bd nhd
hoiic & thi€t bi IO hoidc & trong cdc thanh ghi ctia vi xit ly. Cdch dinh dia chi 12 cung c4p dia chi
ctia dit liéu cho vi xi¥ 1y bi€t @& tié€n hanh 14y dif liéu dé thuc thi 1énh.
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Chuong 3: CAu triic vixit Iy 8086/8088. SPKT

Vi xir 1y 8086 c6 9 cich dinh dia chi gdm:

Pinh dia chi tic thoi.
DPinh dia chi thanh ghi.

Pinh dia chi tryc ti€p.

Dinh dia chi gidn tiép.

Dinh dia chi chi so.

Pinh dia chi ¢6 nén.

Pinh dia chi c6 nén va cé chi sd.

Pinh dia chi c¢6 nén va c6 chi s& k&t hop v6i do ddi.

Pinh dia chi ki€u chudi.

Trinh bién dich assembler sé& xdc dinh dia chi nao dang dudgc st dung trong 1€nh thdng qua
ct phdp ciia vling todn hang.

a. Cdch dinh dia chi dung thanh ghi:

Véi cdch dinh dia chi tifc thdi thi tdc t& cAn truy xudt thudng 13 dif liéu luu trong thanh ghi
ctia vi xu 1y.

Vi du 1€nh MOV AX,BX
G006 MPU addr memorv content instreuhions
P 0000 >
ce 0100 own c3
D5 |Ma02 XX nextinstruction
ss 01003 XX
E5
hX XXX
BX EBCD
cx
DX
sSP
EP
sl
b}

Hinh 3-13a. Truéc khi thyc hién Iénh MOV AX, BX.
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Chuong 3 C4u triic vixd ly 8086/8088. SPKT
8036 MPU addr memory content | instcutions
[ 0002
s o100 . 91001 <3
| ooz XX next instruction

Ds

01003

%

SS

ES

BX ABCD
BX LBCD
(=4
DX

SP

BP

3l

]}

Hinh 3-13b. Sau khi thuc hién lénh MOV AX, BX.

Lénh nay sé& thuc hién viéc copy dif liéu tir luu trong thanh ghiBX (tdc t& ngudn — source
operand) sang thanh ghi DX (t4dc t6 nhin — destination operand).

Hinh 3-13a va 3-13b s& minh hoa qud trinh vi x ly trudc khi thyc hién 1€nh va sau khi
thuc hién 1€nh.

Noi dung clia thanh ghi AX trude khi thyc hién 1a XXXX, noi dung thanh ghi BX bing
ABCD va sau khi thyc hién thi noi dung thanh ghi AX biing ABCD.

Lénh 2 byte nén sau khi thyc hién xong con trd 1énh IP ting 1én 2 d€ tré d&€n 1énh k&.
b. Cdch dinh dia chi tiic thoi:

Céc 1énh dung dia chi tic thdi xem dit liéu 12 mot phan clia 1énh. Trong cdch dinh dia chi
tic thdi dir liéu duge dit trong 1€nh.

Vi du: MOV  ALI5H

Lénh c6 chic ning nap dit li€u 15H vao thanh ghi AL va qud trinh dugc thuc hién nhu
hinh 3-14a va 3-14b.

Cich dinh dia chi tic thdi diung d€ nap 1 dit liéu vao 1 thanh ghi hoic nap dif liéu vao 6
nhé. C4c 1énh nay khong thé dp dung cho cic thanh ghi doan.

Céc hiing s6 todn hang c6 chiéu dai 1a 1 byte hoiic 2 byte.

Trudce khi thyc hi€n 1€nh thi ndi dung thanh ghi AX 1a xxxx, sau khi thuyc hi€n I€nh thi ndi
dung thanh ghi AX 1a xx15.

Lénh 2 byte nén sau khi thyc hién thi ndi dung thanh ghi IP ting 1én 2 d€ chudn bi thuc
hién 1&énh k€.
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Chuong 3: CAu trilc vixt Iy 8086/8088.

SPKT

Y

adcir memorv content instreutions
01001 15
ooz KR nextinstruction
01003 XX

Hinh 3-14a. Truéc khi thuc hién lénh MOV AL 15H.

§035 MPU

P | 0000
cs 0100
Ds

35

E%

BX X
BX
cX
DX
SP
EP

sl

Dl

8086 MPU

P 0002
(=3 010
Ds

55
ES
BX XX15
BX
cX
DX
sP
BF

Sl

DI

Y

aclelr memorv content insfreutions
oM 15

01002 XX next instruction
01003 XK

Hinh 3-14b. Sau khi thyc hién I&nh MOV AL15H.

c. Cdch dinh dia chi tric tiép:

C4ch dinh dia chi gidn ti€p khéc véi cdch dinh dia chi tryc ti€p 1a cdc 6 nhé di sau ma
1&énh 1a dia chi twdng ddi effective memory address (EA) thay vi dit liéu. EA 12 dia chi offset 16
bit s& k&t hgp v6i thanh ghi DS d€ tao ra dia chi that cia 6 nhé can truy xuat dit liéu.

Vi du I€nh

MOV  CX, BETA

Lénh c6 chic ning “copy dit li€u trong 6 nhé c6 dia chi offset dugc ki hi€u la BETA trong
data segment hi€n tai vao thanh ghi CX” va quéd trinh dudc thuc hi€n nhu hinh 3-15a va 3-15b.
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Chuong 3: CAu triic vixd Iy 8086/8088.

SPKT

Trong 1énh nay thi dia chi offset bing 1234H ndm sau 2 byte ¢c6 ma 1énh BO va 15H. bia
chi offset nay dugc cong thém dia chi ctia thanh ghi DS hién hanh sau khi dich sang phai 4 bit

nhu sau:

PA =02000H + 1234H = 03234H

Chinh 12 dia chi ctia 6 nhé can truy xuét dit liéu.

8086 MPU addr memory confent | insfrcutions
P 0000 >
ce o o001 15
DS 0200 1 o602 34
s | 91003 12
ES 01004 xX next inttruction
AX
BX XX
cX AHXX X
DX —* 03234 ED source onerand
sp 03235 BE
BP XX
si xx
=]}
Hinh 3-15a. Truéc khi thyc hién lénh MOV CX,BETA.
G086 MPU addr memory content instrcutions
P 0004
s 2100 01001 15
DS 01002 34
ss 01003 12
Es » 01002 XX next instruction
AX
BX
cX BEED X
DX -
03234 ED
$P 032as BE
BP K
sl ™
DI

Hinh 3-15b. Sau khi thuc hién Iénh MOV CX,BETA.
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Chuong 2: C8u triic vixit [y 8086/8088. SPKT
Sau khi thyc hién 1€nh thi thanh ghi IP ting 1én 4 don vi vi ma cta Iénh nay biang 4 byte,
dit liéu trong 2 6 nhé lién ti€p c6 dia chi 03234H va 03235H dugc copy vao thanh ghi CX theo
thit tu byte thdp trudc byte cao sau.

K&t qua thanh ghi CX = BEEDH.

d. Cdc cdch dinh dia chi gidn tiép:

Céch dinh dia chi tryc ti€p thi st dung rat tién 1gi cho cdc trudng hop truy cidp bd nhé
khong thudng xuyén vung dit liéu truy cdp chi c¢6 1 hodc 2 byte hodc word. Trong trudng hgp
viing dit liéu nhiéu va lién tuc thi cdch diung dia chi tryc ti€p 1a khong hiéu qua vi du copy dif
li€u tir ving nhd nay sang vung nhé khac v6i dung lugng dit li€u 1a vai tram byte.

Céch thuc hién t5t nhat 13 ki€u dinh dia chi gidn ti€p diing thanh ghi, trong d6 dia chi clia
ngudn dit liéu do 1 thanh ghi quén 1y va dia chi dich ctia ngudn dit liéu do 1 thanh ghi khdc quin
ly va di nhién 1a phai k&t hdp vé6i thanh ghi doan. Ngoai ra d6 ddi bu 2 c6 thé dudc cong vao
thanh ghi pointer va thanh ghi index dé ddi di so véi vi tri dugc chi d€n. Bang sau trinh bay
nhiéu k&t hdp c6 thé st dung:

Cach dinh dia chi Pia chi hiéu dung
Do doi Thanh ghi nén Thanh ghi chi s6
Gian tiép thanh ghi Khong co + BX hodc BP + Khéng c6 Sl hodc DI
Khéng co + Khéng co +
Co chi sé -128 dén 127 + Khéng ¢é + Sl hodc DI
Co6 nén -128 dén 127 + BX hodc BP + Khéng co6
C6 nén va co chi sé Khéng c6 + BX hodc BP + SI hodc DI
Cé nén, ¢ chi so v&i do di | -128 dén 127 + BX hodc BP + Sl hogc DI

Bdng 3-6. Tinh toan dia chi hiéu dung cho céc cach dinh dia chi gian tiép.

Téng quat thi mot dd ddi c6 thé duge cong vao thanh ghi nén va cdng vdi thanh ghi index
dé tao ra dia chi that hay dia chi hiéu dung EA (effective address).

Trong lap trinh ta c6 thé st dung cach dinh dia chi gidn ti€p dudi dang nhu sau:

MOV AX,TABLE[SI]

Trong d6 SI1a nhan cho truée ctia ving dit li€u luu trong bd nhd.

Dinh dia chi gidn tiép thanh ghi

Céch dinh dia chi dung thanh ghi gidng nhu cdch dinh dia chi truc ti€p tuy nhién dia chi
offset dugc luu trong thanh ghi.

Dia chi offset c6 thé luu trit § cdc thanh ghi BP, BX, Di hoic SI. C4c diau ngodc vudng [ |
dung d€ chi cach dinh dia chi gidn tiép.

Vi du 1énh Mov  AX, [Sl]
Lénh c6 chitc ning “copy dit liéu trong 6 nhé c6 dia chi offset luu trong thanh ghi SI

trong data segment hién tai vao thanh ghi AX” va qua trinh dugc thuc hi€n nhu hinh 3-16a va 3-
16b.

Trong 1&énh nay thi dia chi offset Ivu trong SI biing 1234H nidm trong vi x 1y. Pia chi
offset nay dugc cong thém dia chi cia thanh ghi DS hién hanh sau khi dich sang phai 4 bit nhu
sau:
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Chuong 3: CAu triic vixd Iy 8086/8088.

SPKT

PA =02000H + 1234H = 03234H

Chinh 12 dia chi ctia 6 nhé can truy xudt dit liéu.

Y

addr memory content instreutions
Lo lula]] 04
Q1002 XX next instruction
01003 XX
01004 XX
XX
XX
03234 ED source operand
03235 BE
XX
XX

Hinh 3-16a. Truéc khi thuc hién. lénh MOV AX,[SI].

addr

01001

memaorv content

oa

inzircutions

GOge mPU
L4 Qoo
cs 0100
Ds 0200
35
ES
BX KUK
BX
CX
DX
sSP
BP
Sl 1234
Di
8086 MPU
P 0002
cs {u) [il ]
DS 0z00
33
ES
AX BEED
BX
cX
DX
5P
BP
51 1234
Di

Q1002

%

next instruction

01003

%

01002

%

03234

03235

Hinh 3-16b. Sau khi thuc hién Ienh MOV AX,[SI].

Sau khi thyc hién I&énh thi thanh ghi IP ting 1én 2 don vi vi ma cda lénh nay bing 2 byte,
dit liéu trong 2 6 nhé lién ti€p c6 dia chi 03234H va 03235H dudc copy vao thanh ghi AX theo

tht tv byte thap trudc byte cao sau.

Thanh ghi DS 1a thanh ghi dia chi doan mic nhién. Trong mot s6 trudng hop khong rd
rang thi trinh bién dich c4n thém chi din BYTE PTR hoic WORD PTR d€ chi kich thudc clia

dia chi dit liéu bing con trd bo nhd.
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Chuong 2 CAu triic vi xF Iy 8086/8088. SPKT

Vi du: 1énh MOV [DI],10H 13 1énh khdng rd rang va c6 thé hiéu 1a cat dit liu 10H vao 6
nhé byte hay word. P& tranh hiéu nham ta phdi thém chi din BYTE PTR hay WORD PTR nhu
sau:

MOV BYTE PTR [DI], 10H
MOV WORD PTR [DI], 10H

Céch dinh dia chi gidn ti€p thanh ghi thudng dudc dung d€ truy xuit bang dit liéu trong bd

Dinh dia chi nén (base addressing):

Trong cdch dinh dia chi nay thi dia chi that cia 6 nhé chita todn hang dudc tinh todn bing
cdch cong do ddi gidn ti€p hoic tryc ti€p vdi ndi dung clia thanh ghi BX hoic thanh ghi BP va
cong v4i nd1 dung thanh ghi doan DS hodc SS theo thit tu.

Vi du 1énh MOV [BX] + BETA, AL

Lénh c6 chitc ning “copy dit liéu trong thanh ghi AL sang 6 nhé c6 dia chi offset bing gid
tri luu trong thanh ghi BX vé6i hiing s6 BETA trong data segment hién tai” va qud trinh dudc
thuc hién nhu hinh 3-17a va 3-17b.

Trong 1€nh nay thi gid tri lvu trong thanh ghi BX bing 1000H nam trong vi x& 1y, gia tri
BETA biing 1234H nén dia chi offset bing 2234H. Dia chi offset ndy dudc cong thém dia chi
cta thanh ghi DS hién hanh sau khi dich sang phai4 bit nhu sau:

PA = 02000H + 2234H = 04234H

Chinh 12 dia chi cda 6 nhé can truy xuat dif liéu.

8ogs MPU adelr memorv content | instreutions
(2] 0000 »
cs o100 01001 07
bs 0200 E 01002 34
- 01003 12
es 01004 XX next instruction
A% BEED
BX 1000
cx . XX
DX . XX
p * 04233 XX
8P 04235 xx
sl X
DI X

Hinh 3-17a. TruGc khi thuc hién Iénh MOV [BX] +BETA,AL.
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Chuong 3 C4u tric vixd ly 8086/8088. SPKT
8a3s MPU addr memory content instrcutions

P | 0003

s e [a)fala]] a7

DS 0200 01002 33

as 1003 12

Es > 0002 X nextinstuction

BX BEED
BX 1000
cX . XX,
DX . X

p 04234 ED Destination operand
BP 04235 P+
XX
51
Dl ~

Hinh 3-17b. Sau khi thyc hién Ienh MOV [BX] +BETA,AL.

Sau khi thyc hién 1€nh thi thanh ghi IP ting 1én 4:don vi vi ma cta Iénh nay bing 4 byte,
di¥ liéu trong 6 nhé c6 dia chi 04234H mang gid tri bang EDH.

Do doi 8 bit hay 16 bit phdi xui't hién trong ving todn hang va dugc xem 1a s6 nhi phan
c6 dau. V6i s& nhi phan 8 bit thi do doi phdi nim trong tam tr -128 + +127, v6i s6 nhi phan 16
bit thi do ddi phdi nim trong tAm tir -32768 + +32767.

Dinh dia chi chi sé (index addressing):

Giong nhu ki€u dinh dia chi nén nhung thanh ghi st dung 13 thanh ghi SI hoic DI. Todn
hang c6 dia chi 12 tdng ctia d6 ddi clia s6 nhi phdn c6 ddu 8 bit hay 16 bit v6i thanh ghi SI hoic
DI va k&t hgp v6i thanh ghi doan (mic nhién 1a DS).

Vidu I€nh MOV AL, [SI] + ARRAY

Lénh c6 chitc ning “copy dif liéu trong & nhd ¢ dia chi offset bing gi4 tri luu trong thanh
ghi SI v6i hiing s6 ARRAY trong data segment hién tai sang thanh ghi AL” va qud trinh dudc
thyc hién nhu hinh 3-18a va 3-18b.

Trong 1énh nay thi gid tri lvu trong thanh ghi SI bing 2000H nim trong vi x{ 1y, gia tri
ARRAY bing 1234H nén dia chi offset bing 3234H. Pia chi offset nay dudc cong thém dia chi
ctia thanh ghi DS hién hanh sau khi dich sang phdi 4 bit nhu sau:

PA = 02000H + 3234H = 05234H

Chinh 13 dia chi clia 6 nhé cn truy xuat dit liéu.
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Chuong 3: CAu trilc vixt Iy 8086/8088. SPKT
808c MPU addr memaory content | instrcutions

1] 0000 >
s 0100 o10m 44

1 owo2 a4
Ds 0200
55 L 01003 12
Ee 01004 xx next inctruch on
BX MOOKX
BX 1000
cx et
DX X%

» ps5234 BE

SP
Bp 05235 F 33
sl 2000 xx
DI X

Hinh 3-18a. Truéc khi thuc hién Iénh MOV AL,[SI] +ARRAY.

3086 MPU addr memory content | instreutions
IP 0004 I
s Tod 0100 44
DS 0200 01002 a4
es 01003 12
Es —* o100z XX next instruction
AX XXBE
BX 1000
X ) wx
DX . XX
. 05234 BE source operand
BE 05235 xX
si 2000 X
DI XX

Hinh 3-18b. Sau khi thyc hién lénh MOV AL,[SI] +ARRAY.
Sau khi thyc hién I&énh thi thanh ghi IP ting 1én 4 don vi vi ma cda lénh nay bing 4 byte,
dit liéu trong 6 nhd c6 dia chi 04234H mang gia tri bing EDH dugc copy sang thanh ghi AL.

C4ch dinh dia chi nén va cdch dinh dia chi chi s6 con dudc goi 12 cdch dinh dia chi tuong
ddi dung thanh ghi.

Dinh dia chi nén - chi sé vdi do doi :
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
Céc thanh ghi nén va thanh ghi chi s& dugc cong vao d€ tao dia chi offset. Thanh ghi nén
BX hay BP dugc cdng véi thanh ghi chi s& SI hoic DI.

Vi du I€nh MOV  AH, [BX][SI] + BETA

Lénh c¢6 chic ning “copy dit liéu trong 6 nhd ¢ dia chi offset bing gid tri lvu trong thanh
ghi BX cdng v6i gi4 tri luu trong thanh ghi BX vdi hing s6 ARRAY trong data segment hién tai
sang thanh ghi AH” va qua trinh dudc thyc hién nhu hinh 3-19a va 3-19b.

Trong 1énh nay thi gid tri lvu trong thanh ghi BX bang 12000H, cong v4i gid tri luu trong
thanh ghi SI biing 2000H nim trong vi x{ 1y, gid tri ARRAY bing 1234H nén dia chi offset biing
4234H. Pia chi offset nay dugc codng thém dia chi cia thanh ghi DS hién hanh sau khi dich sang
phdi 4 bit nhu sau:

PA =02000H + 4234H = 065234H

Chinh 13 dia chi clia 6 nhé cn truy xuat dit liéu.

8086 mPU addr memory content instreutions
P 0000 I >
cs 0100 010Mm 20
m Lo o
55
ES 01004 XX naxt instruch on
AX X
BX 1000
cx XX
DX %X
<p > 05234 BE Seurce sbefand
BB 06235 A%
Sl 2000 xx
DI XX

Hinh 3-19a. Trudc khi thuc hién Iénh MOV AX,[BX] [SI] +BETA.

Vixd Iy 107
Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 3: CAu triic vixit Iy 8086/8088. SPKT

8086 MPU addelr memeory content | instreutions
P 0004
cs 0100 01001 20
os 0200 01002 33
o5 01003 1z
Es * 01002 XX next instruction
AX BE XX
BX 1000
cX XX
DX P
p 06234 BE source operand
Bp 06235 xx
s 2000 i
DI il

Hinh 3-19b. Sau khi thyc hién Iénh MOV AX,[BX] [SI] +BETA.

Sau khi thyc hién 1&€nh thi thanh ghi IP ting 1én 4 don vivi ma cla Iénh nay bang 4 byte,
dir liéu trong 6 nhé c6 dia chi 04234H mang gi4 tri bing BEH dugc copy sang thanh ghi AH.

e. Cdch dinh dia chi chudi (string):

Chudi 1a 1 day lién tuc cdc byte hay cdc word dudc cdt trong bd nhg va dugc luu trit &
dang ASCII. Vi xt Iy 8086/8088 c6 nhiéu 1énh dugc thi€t k& riéng d€ xi 1y cac chudi ky tu.

Céc lénh nay c6 cdch dinh dia chi dic biét va sit dung DS:SI d€ quan 1y dia chi clia chudi
ki t ngudn va ES:DI d€ quédn 1y dia chi cia viilng nhé ma chudi chuyén d&€n. Lénh MOVSB 1a
1énh diing cdch dinh dia chi chudi c6 chiic ning chuyén dit liéu ngudn dén vi tri dich. Gid tri clia
SI va DI s€ tu dong ting 1én hodc giam phu thudc vao gid tri cia DF.

C4c 1énh véi chudi khong duge st dung bat ky cdch dinh dia chi ndo khéc, cdc chudi cb
thé dai d&€n 64kbyte.

Vi du: cho DS = 1000H ES = 2000H, SI = 10H, DI = 20H
Lénh: MOVSB ;copy noi dung 6 nhé [10010H] dén [20020H]

f. Cdch dinh dia chi cong (port addressing mode):
Vi xtt Iy 8086/8088 c6 viing nhd va viing 10 doc 14p v6i nhau. Viing 10 c6 thé giao ti€p
1én d&n 65536 10. Cdc cdng 10 c6 thé duge truy xuit véi dia chi truc ti€p & dang byte thi chi
truy xuat dugc 256 cong 10:

Vi du:
Lénh: IN AL,40H :copy ndi dung cdng IO c6 dia chi 40H vao AL
OUT 40H,AL ;copy ndi dung clia AL sang cong 10 c6 dia chi SOH

C6ng 10 c6 thé truy cAp bing thanh ghi — khi d6 c6 thé truy cAp d&n 65536 cdng 10:

108 Vixd ly
Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
Vi du:
Lénh: IN AL,DX ;copy ndi dung cdng 10 c6 dia chi luu trong DX vio AL
OUT DX,AL :copy ndi dung ctia AL sang cdng IO c6 dia chi trong DX

g. Cdch dinh dia chi ngdan xép:

Cédch nay st dung cho cdc 1énh goi chuong trinh con va 1énh két thic chuong trinh con
CALL/RET va lénh PUSH /POP. Ngin x&p ctia vi xif ly 8086/8088 dudc to chifc theo cdu tric
vao sau ra truc LIFO.

Vi du:
Lénh: PUSH AX ;cAt ndi dung AX vao ngin x&p tai [SS:SP-1] va [SS:SP-2]
Gia st cho AX = 1234H thi n6 c4t vao ngin x€p dudc minh hoa nhu hinh 3-20:

03456 XX — 1 03456 xx
03455 KK 03455 12
03454 XX 03454 a4 — sP
03453 XX 03453 XX
03452 X 03452 X
XX . KX
Trudc khi PUSH Sau khi PUSH

Hinh 3-20. Hoat dong cUa ngdn xép vai lénh PUSH.

D3i véi 1énh goi chuong trinh con CALL thi dia chi cda 1énh quay vé trong thanh ghi IP
dudc tu dong cA't vao ngidn x&p. Khi két thic chuong trinh con bing 1énh RET thi dia chi da cat
trong ngin x&p dudc trd lai cho thanh ghi IP. N&u la Iénh goi xa (far call) thi 2 word dudc cAt
vao ngin x&p (offset dugc cat trude ) va khi 14y lai cling 18y 2 word va ma két thic 1énh bing
lénh RET khéc.

Cha y: 1énh PUSH va POP lu6én lam vi€c véi todn hang 1a word.
h. Cdc qui tdc két hop cdc thanh ghi doan va offset:

Vi xtt Iy ¢6 cdc qui tic k€t hgp thanh ghi doan va thanh ghi offset dudc st dung cho 1 s6&
cach dinh dia chi nh4t dinh. Tuy nhién ta c6 thé vi€t chong 1én bing cdch sit dung ti€p dau ngir
vi€t chdng doan, vi du MOV CL,DS:[BP]

Thanh ghi Offset Thanh ghi doan mac nhién Tiép ddu ng¥ viét chong
P cs Khong co
SP SS Khong co
BP Ss DS, ES hodc CS
S|, DI DS ES, SS hodac CS
DI cho cac lénh chubi ki ty ES ES, SS hodic CS
Bdng 3-7. Qui tat két hgp cac thanh ghi doan va thanh ghi offset.
Vidu
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Chuong 2 C4u triic vixd ly 8086/86088. SPKT
Lénh: MOV AX,[DI] :AX < DS: [DI]
MOV AX,ES:[DI] :AX ¢ ES: [DI]

M. TAP LENH:
1 Ma Iénh vi xF ly 8086/86088:
Vi xtr 1y 8086/8088 c6 tip 1énh khodng 300 1énh, mdi 1énh c6 thé dai 1 byte d&n 6 byte.
Hinh 3-21 1a dang ma 1&énh cua vi x& 1y 8086/8088:

BYTE1 BYTE 2 BYTE3 BYTE 4
L o] ol ol o] Lo DISPLACENENT HIGH DISPLACEMENT
i
apcade D | % MCOD REG RO CR
Y A A Y Direct Address Low Byte Direct Address High Byte i

{SBIT) ADDRESSING MCDE

BYTE/WORD DATAQ=BYTE | =WORD

DIRECTICH TO/FROM REG O=FRCM 1 =TO

CPERATION CODE

Hinh 3-21. Dang ma lénh.
Giai thich ma 1énh:

Vung thanh ghi REG (register) :

REG W=l W=0
000 AX AL
001 BX CL
010 CcX DL
on DX BL
100 SP AH
101 BP BH
1o Sl DH
m DI BH

Bdng 3-8. Bang liét ké gia tri cba REG.

Vung MOD :

MOD | Chic néng
00 Todn hang la b nhé tryc tiép néu R/M =110, ngudc lai toan hang tryc tiép.
(]| Toan hang gian tiép, dé ddi 8 bit
10 Toan hang gian tiép, do ddi 16 bit
n Hai thanh ghi dudc sU dung, ving R/M |a ving REG
Bdng 3-9. Bang liét ké gia tri cba MOD.
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT

Vung R/M (register/memory) :
N&u viing MOD = 11 thi viing R/M 12 thanh ghi ngudn diing cdc mi cda viing REG, ngudc

lai thi:

R/M Kiéu
000 DS:[BX+Sl+d]
001 DS:[BX+Dl+d]
010 SS:[BP+Sl+d]
on SS:[BP+DI+d]
100 DS:[Sl+d]

101 DS:[DI+d]

10 DS:[BP+d]

m DS:[BX+d]

Bdng 3-10. Bdng liét ké gia tri cOa R/M.
2. T8ngquanvé taplerhvixt ly 8086/8088:

Trong phan nay chiing ta s& khdo sdt cdc Iénh cla vi xit 1y va st dung cdc todn hang hay
chi din assembler dua trén trinh bién dich hgp ngit clia Microsoft (MASM 6.0).

Vi xit Iy 8086 c¢6 90 1énh cd ban (khong k€ cdc 1énh bi€n d6i vé cdch dinh dia chi), duoc
chia Iam 6 nhém 1énh nhu sau: nhém 1énh chuyén dif liéu, nhém 1énh s6 hoc, nhém I&énh x1t 1y
chudi, nhém 1énh chuyén quyén diéu khién va nhém 1énh diéu khién vi xt 1y.

Nhom lénh chuyé’n au liéy: cdom c6 14 1énh nhu sau:

MOV, PUSH, POP, XCHG, IN, OUT, XLAT, LEA,
LDS, LES, LAHF, SAHF, PUSHF, POPF.

Nhom lénh s6 hoc: ¢6m c6 20 1énh nhu sau:

ADD, ADC, INC AAA, BAA, SUB, SSB, DEC, NEG, CMP,
AAS, DAS, MUL, IMUL, AAM, DIV, IDIV, AAD, CBW, CWD.

Nhom lénh LOGIC: c6m c6 12 1énh nhu sau:

NOT, SHL, SAL, SHR, SAR, ROL, ROR, RCL, RCR, AND, TEST, OR, XOR.

Nhom lénh xu Iy chudi: ¢om c6 6 1énh nhu sau:

REP, MOVS, XMPS, SCAS, LODS, STOS.
Nhém lénh chuyén diéu khién: om c6 26 1énh nhu sau:
CALL, JMP, RET, JE/AJZ, JL/INGE, JLE/ING, JB/INAE,
JBE/JNA, JP/JPE, JO, JS, INE/INZ, JNL/JGE, JNLE/JG,JNB/JAE,
JNBE/JA, INP/JPO, JNO, JNS, LOOP, LOOPZ/LOOPE, CJXZ, INT, INTO, IRETR.
NhSm lénh diéu khién VI XULY : gdm c6 12 1énh nhu sau:
CLR, CMC, STC, CLD, STD, CLI, STI, HLT, WAIT, ESC, LOCK, NOP.

M4 1énh bao gdm nhitng thong tin nhu ma 1énh, dia chi, dit liéu.

S& lugng chu ky xung clock can dé thyc hién 1énh phu thudc vio cach dinh dia chi. V§i hé
thong 8086/8088 thi qud trinh tinh todn dia chi that (20bit) cAn nhiéu xung clock — vdi nhitng vi
Xt 1y tir 80286 trd vé sau thi khdng con tinh todn dia chi nén khong phdi mat nhiéu chu k¥ xung
clock d€ tinh dia chi.

Vi du: M6t s6 lénh va s6 chu ky thuc hién:
Cach dinh dia chi Lénh minh hoa $6 chu ky
Gian tiép thanh ghi MOV CL,[DI] 5
Vixd iy "
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Churong %: CAu triic vixt ly 8086/8088. SPKT
Tryc tiép MOV CL,DATA 3

Chi s6 nén MOV BL,[BP+DI] 7

Chi s6 nén (c6 do dai) MOV CX,[BP+DI+DATA] n

Tiép dau ngU viét chdng doan MOV AL,ES:DATA EA+2

Bdng 3-11. Bdng liét ké chu ky thuc hién cba cac lénh.
Tém tit tAp 1€nh clia vi x{t 1y 8086/8088:
INSTRUCTION CODE
MNEMONIC AND DESCRIPTION 76543210 | 76543210 | 76543210 | 76543210

NOTES:

AL = 8-bit accumulator

AX = 16-bit accumulator

CX = Count register

DS= Data segment

ES = Extra segment
Abovefbelow refers to unsigned
Greater = more positive;

Less = less positive (more negative) signed values

value.

if s7w = 01 then 16-bits of immediate data form the cperand.

if s:w. = 11 then an immediate data byte is sign extended
to form the 16-bit operand.

ifv=0then “caunt” = 1; if v= "1 then “count™ in (C,)

x =don't care

z is used for strimg primitives for companison with ZF FLAG.

SEGMENT OVERRIDE PREFIX

ifd=1then "to” reg; if d = 0 then “from™ reg |
if w =1 then word instruction; if w = 0 then byte

instruction

if mod = 11 then r'm is treated as a REG field
if med = 00 then DISP = Of, disp-low and disp-high

are absent

if mod = 01 then DISP = disp-low sign-extended

16-bits, disp-high is absent

if mod = 10 then DISP = disp-high:disp-low
if rim = 000 then EA = (BX) + {SI) + DISP
if rfm = 001 then EA = (BX) + (D) + DISP
if fm = 010 then EA = (BF) + (S1) + DISP
if rim = 011 then EA = (BP) + (DI} + DISP
if rfm = 100 then EA = (SI) + DISP

if fm = 101 then EA = (DI) + DISP

if rfm = 110 then EA = (BP) + DISP ¥

if r/m = 111 then EA = (BX) + DI

001 reg 110 |
REG is assigned according to the following table:
16-BIT (w=1) 8-BIT (w = 0) SEGMENT

000 AX 000 AL D0ES
001 CX 001 CL 01GCS
Mo0DX 010 DL 1058
011 BX 011 BL 11DS
100 5P 100 AH 0D ES
101 BP 101 CH 00 ES
110 5l 110 DH 0D ES
11101 111 BH 00ES

SP

DISP fellaws 2nd byte of instruction (before data

if required)

7 except if mod =00 and f'm = 110 then

EA = disp-high: disp-low.

# MOV CS, REG/MEMORY not allowed.

Instructions which reference the flag reqgister file as a 16-hit
object use the symbol FLAGS to represent the file:

FLAGS =
XK XX (OF (DR )(IF (TR SF ) ZF kX AF )X PF) . X:(CF)
Mnemonics & Intel, 1978

12

Vixdt Iy
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
INSTRUCTION CODE
MNEMONIC AND DESCRIPTION 76543210 | 76543210 | 76543210 | 76543210

DATA TRANSFER
MOV = MOVE:
Register/Memory tofrom Register 100010dw mod reg r'm
Immediate to Register/fMemory 1100011 w mod 000 f/m data data if w 1
Immediate to Register 101 1Twrag data data if w1
Memory to Accumulator 1010000w addr-low addr-high
Accumulator ta Memary 1010001 w addr-low addr-high
Register/Memory to Segment Register 1 10001110 mod 0 reg rfim
Segment Ragister to RegisterMamory 10001100 mad O reg rim
PUSH = Push:
Register/Meamary 11111111 mad 110 r¢m
Register 01010reg
Segment Register 000reg110
POP = Pop:;
RegisteriMemory 10001111 mod 0010 r/m
Register 0101 1reg
Segment Register 000reg1 11
XCHG = Exchange:
Register/Memory with Register 100001 1w med regr’m
Register with Accumulator 1001 0reg
IN = Input froms:
Fixed Port 111001 0w port
Variable Port 1T110110w
OUT = Output to:
Fixed Port 111001 1w port
Wariable Port TT101 11w
XLAT = Translate Byte to AL 11010111
LEA = Load EA to Register2 10001101 mod req r'm
LDS = Load Pointer to DS 11000101 mad reg r'm
LES = Load Pointer to ES 11000100 maod req rm
LAHF = Load AH with Flags 10011111
SAHF = Store AH into Flags 10011110
PUSHF = Push Flags 10011100
POPF = Pop Flags 10011101
ARITHMETIC
ADD = Add:
RegisteriMermory with Register to Either 000000dw rod reg rm
Immediate to RegisterMemory 100000sw mad 00 0rfm data data if sow = 01
Immediate to Accumulator 0000010w data data if w =1
ADC = Add with Carry:
Register/Memory with Register to Either 000100dw mod req rim

Vixt Iy 13

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

CuuDuongThanCong.com

https.//fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM

http://www.hcmute.edu.vn

Chuong 2: C8u triic vixit [y 8086/8088. SPKT
Immediate to Register/Memory 100000sw rod 0 10 rfm data data if s2w =01
Immediate to Accumulator 0001010w data dataifw=1
INC = Increment:

RegisterfMemory 111111 1w mod 00 0 rm
Register 01000rey
AMA = ASCI Adjust for Add DO110111
DAA = Decimal Adjust for Add oo1001171
SUB = Subtract:
RegisterfMemory and Register to Either 001010dw maod reg rim
Immediate from Register/Memory 100000sw mod 10 1 rm data data if sow = 01
Immediate from Accumulator 00101 10w data dataifw=1
SBB = Subtract with Borrow
RegisterfMemory and Register to Either 000110dw mad reg rim
Immediate from Register/Memory 100000sw mod 0 11 rm data data if sow = 01
Immediate from Accumulator 0001110w data dataifw=1
DEC = Decrement:
RegisterMemory 111111 1w mod 00 1 r/m
Register 01001reg
NEG = Change Sign 1171101 1w mod 011 r/m
CMP = Compare:
RegisterfMemory and Register 001110dw mod reg r/m
Immediate with RegisterMemory 100000sw mad 119 1 'm data data if sow = 01
Immediate with Accumulator 0011 110w data data if w =1
AAS = ASCI Adjust for Subtract port1111
DAS = Decimal Adjust for Subtract poro1111
MUL = Multiply {Unsignad) 111101 1w mad 100 rm
IMUL = Integer Multiply (Signed) 111101 1w med 101 r/m
AAM = ASCI Adjust for Multiply 11010100 ooooi1o010
DIV = Divide (Unsigned) 111101 1w mod 1 10 r/m
IDIV = Integer Divide (Signed) 111101 1w mod 111 r/m
AAD = ASCII Adjust for Divide 11010101 ooooio010
CBW = Convert Byte to Word 10011000
CWD = Convert Word to Double Word 10011001
LOGIC
NOT = Invert 111101 1w maod 010 r/m
SHL/SAL = Shift Logical/Anthmetic Left 110100ww mod 100 r/m
SHR = Shift Legical Right 110100vw mod 101 m
SAR = Shift Arithmetic Right 110100 ww mod 111 r/m
ROL = Rotate Left 110100vw mad 000 r/m
ROR = Rotate Right 1170100ww mod 00 1 r/m
RCL = Rotate Through Carry Flag Left 110100ww mod 010 r/m
104 VixF ly
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
RCR = Rotate Through Carry Right | T10100vw mad 011 rfm
AND = And:
Reg./Memary and Register to Either 0010000dw mad reg rim
Immediate to Register/Memony 1000000 w maod 100 rfm data dataifw=1
Immediate to Accumulator 0010010 w data data if w =1
TEST = And Funetion to Flags, No Result:
RegisterMemory and Register 1000010w moad reg rf'm
Immediate Data and Reqgister/fMemory TTT107T 1w maod 00 0 rfm data dataifw=1
Immediate Data and Accumulator 1010100w data dataifw =1
OR=0r;
RegisteriMemory and Register to Either 000010dw miad reg rm
Immediate to Register/iMemory 1000000 w mad 101 rfm data dataifw=1
Immediate to Accumulator 000011 0w data dataifw="1
XOR = Exclusive or:
RegisterMemory and Register to Either 001100dw maod reg rfm
Immediate to Register/Memony 1000000 w mad 110 rfm data datafw=1
Immediate to Accumulator 001T1010w data data ifw =1
STRING MANIPULATION
REP = Repeat 1111001z
MOVS = Move Byte/Word 1010010w
CMPS = Compare Byte/M/ord 1010011w
SCAS = Scan Byte/Word 1010111 w
LODS = Load ByteWord to ALJAX 1001 10w
STOS = Stor Byte/\Word from AL/A 1010101 w
CONTROL TRANSFER
CALL = Call:
Direct Within Segment 11101000 disp-low disp-high
Indirect Within Segment 11111111 mad 010 rfm
Direet Intersegment 10011010 offset-low affset-high
seg-low seg-high
Indirect Intersegment 1111111 maod 01 1 rfm
JMP = Unconditional Jumpp:
Direct Within Segment 11101001 disp-low disp-high
Diract Within Segment-Short 111010171 disp
Indirect Within Segment 11111111 mod 100 rm
Direct Intersegment 11101010 offset-low offset-high
sag-low seg-high
Indirect Intersegment 11111111 mod 101 rim
RET = Return from CALL:
Within Segment 11000011
Within Seg Adding Immed to SP 110000170 data-low data-high

Vixd Iy
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Chuong 3: CAu trilc vixt Iy 8086/8088.

SPKT

Intersegment 11001011

Intersegment Adding Immediate to SP 11001010 data-low data-high I
JEMZ = Jump on Equal’Zero 01110100 disp
JLINGE = Jump on Less/Not Greater or Equal 01111100 disp
JLEJMNG = Jump on Less or Equal/ Mot Greater 01111110 disp
JBAMNAE = Jump on BelowNot Above or Equal 0117100170 disp
JBE/JMA = Jump on Below or EqualiNot Above 01110110 disp
JPHJPE = Jump on Parity/Parity Even 01111010 disp
JO = Jurmp on Overflow 01110000 disp
J& = Jump on Sign 01111000 disp
JNEJJNZ = Jump on Not Equal/Not Zero 01110101 disp
JNLIJGE = Jump on Not Less/Greater or Equall 01111101 disp
JNLEMG = Jumip on Mot Less or Equal/Graater 1111111 disp
JNBIJAE = Jump on Not Below/Above ar Equal 01110071 disp
JNBEMJA = Jump on Not Below or Equal/Above O1T110171 disp
JNPIJPO = Jump on Not ParfPar Odd 017111071 disp
JNO = Jump en Not Overflow 01110001 disp
JNS = Jump on Not Sign 01111001 disp
LOOP = Loop CX Times 11100010 disp
LOOPZILOOPE = Loop While Zero/Equal 11100001 disp
LOOPNZ/LOOPNE = Loop While Nat Zero/Equal 11100000 disp
JCXZ = Jump on CX Zero 11100011 disp
INT = Interrupt

Type Specified 11001101 type
Type 3 11001100

INTO = Interrupt on Overflow 11001110

IRET = Intarrupt Return 11001111
PROCESSOR CONTROL

CLC = Clear Carry 11111000

CMC = Complement Carry 11110101

STC = Set Garry 11111001

CLD = Clear Direction 11111100

STD = Set Direction 11111101

CLI = Clear Internupt 11111010

ST = Set Intermupt 11111011

HLT = Hailt 11110100

WAIT = Wait 100110711

ESC = Escape (to Extarnal Device) 1101 1xxx mead ¥ % X rim
LOCK = Bus Lock Prefix 11110000

) Khéo sat tap Brhvixi ly 8086/608¢:

Sau khi da khdo sdt 1énh tom tit di trinh bay & trén thi viéc tinh todn ra ma 1énh do trinh
bién dich assembler thuc hién, ngudi 1ap trinh chi cin biét ¢6 bao nhiéu 1énh va chifc ning xi 1y

dit liéu cda tirng 1énh d€ viét trinh.

Do c¢6 rat nhi€u 1énh vd mdi 1énh déu cé vi du minh hoa nén phin nay dudc trinh bay §

phin phu luc.

e

Vixit Iy
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Chuong 3: CAu triic vixd Iy 8086/8088. SPKT
IV. CAU HOI VA BAI TAP:

Céu t Ngudi 1ap trinh vi x& 1y 8086/8088 biing ngdn ngif Assembly can biét nhitng thanh
ghi nao bén trong cta vi xt 1y.

Céu2: C6 bao nhiéu thanh ghi bén trong cua vi xit ly 8086/8088.

Céu 2: Dia chi cao nhat ctia vi xit 1y 8086 c6 gia tri bing bao nhiéu? Thap nhit bing bao
nhiéu?

Céu 4: Pia chi cao nhit clia vi x{t 1y 8088 c6 gid tri bing bao nhiéu? Thap nhit biing bao
nhiéu?

CéuB: T4 chitc bd nhé clia vi xi 1y 8086 theo bit, byte, word hay double word.

Cau@: T8 chitc bd nhé clia vi xitr Iy 8088 theo bit, byte, word hay double word.

Cau7: Cac ndi dung cia cdac 6 nhd c6 dia chi BOOOOH 1a FFH va BOOO1H la O0H vay thi
noi dung cua word c6 dia chi chdn 1a BOOOOH 1a bao nhiéu?

Céu & Hay trinh bay cédch luu trir dit liéu double word 12345678H trong 6 nhé ¢6 dia chi
bit diu AOO1H nhu th€ nao?

C2u 2 Céc thanh ghi nao bén trong vi x 1y 1am thanh ghi-doan bd nhd.

C2u10: Thanh phin ndo trong khong gian dia chi bo nhd clia vi xit ly 8086 dugc ding dé
luu trir I€nh cta chuong trinh.

Cautt Cadi gi s€ dugc luu tai dia chi FFFFOH ?

Caut: Chic ning cla thanh ghi con trd 1énh IP ?

Cau 13 Sau khi thyc hién 1€nh thi thanh ghi IP thay d6i nhu th& nao ?

Caut: Hay liét ké cac thanh ghi da niang cta vi x{r ly 8086/8088 ?

Céu®B: Hiy cho bié€t vai trd chiic ning luu trit ciia cdc thanh ghi dit liéu da niing ?

Céu 16: Hay cho bi€t loai dit liéu nao dugc luu trit trong thanh ghi con trd (pointer) va
thanh ghi chi s& (index) ?

Céu17: Hay cho bi€t tén clia 2 thanh ghi con trd?

Céu¥®: Hiy cho bié&t thanh ghi con tré k&t hgp véi thanh ghi doan nao ?

Cau1e: Hay cho biét thanh ghi chi s6 két hgp véi thanh ghi doan nao ?

Céu20: Hay cho sy khdc nhau ctia thanh ghi con trd va thanh ghi chi s6 ?

Cau2t Hay liét ké céc bit trong thanh ghi trang thdi va cho bi€t chifc ning clia chiing ?
Céu22: Hay cho bi€t bit nao trong thanh ghi trang thdi chi hudng dia chi ting hodc gidm?
Cau2% Hay cho bi€t hai thanh phan nio két hop lai tao thanh dia chi that (PA) ?

Céu24: N&u gia tri hién tai clia thanh ghi CS va thanh ghi IP bing 0200H va 01ACH theo
thit tu thi dia chi that ca lénh k& bing bao nhiéu ?

Vixd Iy 17
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Chuong 3: CAu trilc vixt Iy 8086/8088. SPKT
Céu 25: Néu doan dit liéu dugc dinh vi tai dia chi AOOOOH d&€n AFFFFH thi gi4 tri phdinap
vao thanh ghi DS biang bao nhiéu ?

Cau 26 Tir két qua & trén né€u mudn & nhé cé dia chi A1234H lvu dif liu thi gid tri cAn
phai nap vao thanh ghi DI1a bao nhiéu ?

Cau27: Hay cho bi€t chic ning clia ngin x&p ?

Cau2&: N&u gi4 tri hién tai cia SS va SP 1a 0COOH va FFOOH theo thi ty thi dia chi dinh
cla ngin x&p bing bao nhiéu ?

Cau 29 Hay trinh bay qua trinh thuc hién luu gid tri trong thanh ghi AX = EE11H vao ngan
x&p néu gid tri hién tai cia SS va SP1a 0COOH va FFOOH ?

Cau 30: Ddi v6i vi xtt 1y 8086 thi viing nhd va ving 10 1a chung hay doc 1ap ?
Céu3t Hiy cho biét viing IO 16n nhat 1a bao nhiéu ?

Cau?2: Hay phan biét cdc 1€nh trén thudc kiéu dinh dia chi nao:

(a) MOV AL,BL
(b) MOV AX,OFFH

(c) MOV [DI],AX

(d) MOV DL[SI]

(e) MOV [BX] +XYZ,CX

®) MOV [DI] + XZY,AH

(2) MOV [BX][DI+XYZ,AL

Cau 33: Néu cho cdc gia tri cia cdc thanh ghi: CS = 0AO0OH, DS = 0BOOH, SI = 0100H, DI
= 0200H, BX =0300H va XYZ = 0400H. Hay tinh:

(a) Pia chi clia dif liéu dén trong 1&nh (c) clia bai 32.
(b) Pia chi ctia dif liéu ngudn trong 1énh (d) cia bai 32.
(c) Dia chi clia dif liéu dén trong 1é€nh (e) clia bai 32.
(d) Pia chi ctia dif liéu dén trong 1&nh (f) ctia bai 32.

(e) Dia chi clia dif liéu dén trong 1é€nh (g) clia bai 32.

18 Vixd ly
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Chuong 4

B VI DAY KEIEN 8 BIT 80051

GIGI THIEU VI PIEU KHIEN MCS51

KHAO SAT PHAN CUNG VI DIEU KHIEN MCS51
1 So db cButriic bén trong vi dibu krign MCS51
2. Khdo st s0 db chén 8905
3, S0 db mach k&t ni mdt 8 g dung don gidin ding bd rhd nbi

CAU TRUC BO NHG CUA VI BIEU KHIEN
1 T8 chicbd rhé
2. Cc thanh ghi cb chic nang dzc biet
KHAO SAT TAP LENH CUA VI DIEU KHIEN
1 Giéithiéu
2. Chc kiéu dirh dia chf
3. Kho s4t t8p rh vi diéukhién

KHAO SAT HOAT BONG TIMER/COUNTER CUA VI DIEU KHIEN
Gidi thigu

Tharh ghi chon kiéu 12m vige cho timer — Mode Regster

Tharh ghi diéu khién timer — Control Regster

Céc kiéu hoat dbng dlia timer va co tran

Chc ngubn xung dém

Piéu khién c4c timer hoat déng

Khéi tao va truy xudt céc chia timer/counter

8. Kho o4t timer T2 clia ho vi diéu khidn MCS52

N® o N oN

HOAT DONG TRUYEN DU LIEU CUA VI DIEU KHIEN
Gii thiéu

Tharh ghi diu krién truyén di 1éu i tigp

Céo kiu truyén di leu i tiép

Khdi tao va truy xuslt céc tharh ghi truyén d¥ iu néi tiép
Truyé\n At iéundi tié'p trong hé thé(ng rhidu vi didu krign
THiEt 1Bp t8c db truyén A eu ni tiép

HOAT BONG NGAT CUA VI DIEU KHIEN
1 Giithiéu

SIEUEENECI SRR

2. Thanh i diéuknién truyén di iunéi tiép
3. Céckiutruyén dr iunsi tiép
4, Khéi tao va truy xudft c4c tharh ghi truyén dY iéu néi tiép
5. Truyén dt iéuréi tiép trong hé théng rhiéu vi didu khién
6. ThEt Bp téc db truyén dr iéundi tiép
BAI TAP
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| Chuong 4: Vi dibu krién & Vit 8051 SPKT

I.  GIGI THIEU VI PIEU KHIEN 8051:

G cdc chuong dau da gidi thiéu vé ciu tric bén trong va chifc ning clia cdc khdi bén trong
cling nhu trinh ty hoat dong xu 1y dir liéu cia vi xu 1y.

Vi xit 1y ¢6 rat nhiéu loai bat dau tir 4 bit cho d&€n 32 bit, vi xit 1y 4 bit hién nay khong con
nhung vi x1 Iy 8 bit vAn con mic di di c6 vi xit 1y 32 bit.

Ly do sy ton tai ca vi xi 1y 8 bit 12 phit hop v6i 1 s6 yéu cdu diéu khién ciia cdc thiét bi
diéu khién trong cong nghiép. Céc vi x{r ly 32 bit thudng st dung cho cdc mdy tinh vi khéi lugng
dit liéu ctia mdy tinh it 16n nén cAn cdc vi x&t 1y cAng manh cang tot.

Céc hé thdng diéu khién trong cong nghiép st dung cdc vi xtt 1y 8 bit d€ dié¢u khién nhu hé
thong dién cia xe hoi, hé thong diéu hoa, hé thong diéu khién cdc day chuyén sdn xuit,...

Khi stt dung vi xi Iy can phai thi€t k&€ mot hé thdng gdm cé:
- Vixuly.

- Co6 bd nhé.

- Céc IC ngoai vi.

Bo nhé diing d€ chita chuong trinh cho vi xt 1y thuc hién va chita dit liéu xi& 1y, cdc IC ngoai
vi diing dé xuat nhap dit liéu tir bén ngoai vao xi 1y va diéu khién trd lai. C4c khdi nay lién két
vdi nhau tao thanh mot hé thong vi xit 1y.

Yéu cau diéu khién cang cao thi‘hé thdng cang phic tap va néu yéu cau diéu khién c6 don
gidn vi du chi cAn déng m& 1 dén led theo mdt thdi gian yéu cau nao d6 thi hé théng vi x& 1y ciing
phdi c6 diy dd cdc khdi trén.

P& k&t ndi cdc khoi trén tao thinh mot hé thong vi xi& 1y doi hdi ngudi thi€t k& phai rat hi€u
biét vé td't cd cdc thanh phin vi xi 1y, bd nhd, cdc thi€t bi ngoai vi. Hé thdng tao ra khd phic tap,
chi€m nhiéu khong gian, mach in, v vin dé chinh 1a doi héi ngudi thi€t k&, ngudi sit dung hi€u
that rd vé hé thdng. Mot 1y do chinh nita 13 vi x& 1y thudng xit 1y dit liéu theo byte hodc word trong
khi d6 cdc ddi tugng diéu khién trong cong nghiép thudng diéu khién theo bit.

Chinh vi sy phiic tap nén cdc nha ché tao da tich hdp mot it bd nhd va mot s6 cdc thiét bi
ngoai vi cling vé6i vi x{t 1y tao thanh mot IC goi 1a vi diéu khi€n — Microcontroller.

Khi vi diéu khién ra d5i ¢ mang lai su tién 10i 12 d& dang st dung trong diéu khién cong
nghiép, viéc st dung vi diéu khién khong doi hodi ngudi sit dung phai hi€u biét mot lugng kién thitc
qud nhiéu nhu ngudi st dung vi xit Iy — di nhién ngudi st dung hi€u biét cang nhiéu thi cang tot
nhung d6i v6i ngudi bit dau thi viéc st dung vi xi 1y 12 diéu rat phic tap trong khi d6 mong mudn
1a s dung dudgc ngay.

Cdc phan ti€p theo ching ta s& khdo sdt vi diéu khi€n dé thdy rd sy tién Idi trong van dé
diéu khién trong cong nghiép.

C6 rat nhiéu hing ch€ tao dugc vi di€u khi€n, hing sidn xudt ndi ti€ng 12 ATMEL. Hing
Intel 14 nha thi€t k& C6 thé truy xudt d€ 14y tai liéu clia hidng bing dia chi

“http://www.atmel.com/”

C6 nhiéu ho vi diéu khi€n mang cdc ma s khdc nhau, mot trong ho ndi ti€ng 1a ho MCS-51.
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% Trong ho MCS-51 thi vi diéu khién dau tién 12 80C31 khong c6 bd nhd bén trong 1a do
chua tich hgp dugc.

4 Vi diéu khién 80C51 tich hop dudc 4 kbyte bd nhd Prom. Chi 1dp trinh 1 1dn khong thé
x6a d€ 14p trinh lai dugc.
4 Vi diéu khién 87C51 tich hdp dudc 4 kbyte bd nhé EPROM. Cho phép l4p trinh nhiéu 1an
va x0a bing tia cuc tim.
% Vi diéu khi€n 89C51 tich hgp dugc 4 kbyte bd nhd flash rom nap va x6a bing dién mot
cdch tién 16i va nhanh chéng. C6 thé cho phép nap x6a hing ngan Ian.
Song song véi ho MCS-51 12 ho MCS-52 ¢6 3 timer nhi€u hon ho MCS-51 mot timer va dung
lugng bd nhd ndi 16n gap ddi tic 1a 8kbyte.
Hién nay c6 rat nhiéu vi diéu khién th€ hé méi c6 nhiéu dic tinh hay hon, nhiéu thanh ghi
hon, dung lugng bd nhd 16n hon.

Ung dung ctia vi diéu khién ra't nhiéu trong cdc hé théng diéu khién cong nghiép, cic diy
chuyén sdn xuit, cic bd diéu khién ldp trinh, mdy giit, mdy di€u hoa nhiét do, mdy bom xing tu
dong... c6 thé néi vi xit 1y va vi diéu khién dugc tng dung trong hau hét moi linh vuc tu dong.

.  KHAO SAT PHAN CUNG VI DIEU KHIEN HO MCS-51:

Pén thdi di€m hién nay cé ra't nhiéu loai Vi diéu khién thuéc ho MCS-51, trong tai liéu sé&
gidi thi€u vé vi diéu khién 89C51 hoic 89C52. Cic vi diéu khién th€ hé sau sé& dugc dé cdp &
phan sau.

Céc vi diéu khién ho MCS-51 ¢6 cédc dic di€m chung nhu sau:

¢ C6 4 Kbyte bo nhd FLASH ROM bén trong diing dé luu chuong trinh diéu khién.

¢ C6 128 Byte RAM noi.

¢ 4 Port xuat/ nhap (Input/Output) 8 bit.

¢ C6 kha niing giao ti€p truyén dir liéu ndi ti€p.

¢ C6 thé giao ti€p v6i 64 Kbyte bo nhd bén ngoai dung d€ luu chuong trinh diéu khién.
¢ C6 thé giao ti&p vdi 64 Kbyte bd nhS bén ngoii dung d€ lvu dit liéu.

¢ C6 210 bit ¢6 thé truy xust tirng bit. C6 cdc 1énh xit 1§ bit.

TAt cd cdc vi diéu khién cting ho MCS-51 hoic MCS-52 déu cé cdc dic tinh co ban gidng
nhau nhu phadn mém, con phan citng thi khdc nhau, cdc vi diéu khién sau nay sé cé nhiéu tinh ning
hay hon cdc vi diéu khién th€ hé truée. Vi du vi diéu khién 89C51 sé& tién cho viéc st dung hon vi
diéu khién 80C51 hay 87C51. Vi diéu khién 89S51 s& hay hon 89C51 vi c6 nhiéu thanh ghi hon, ¢6
thém ch& do nap ndi ti€p rat tién 1¢i. Nhitng thé hé di sau sé& k€ thira tit c4 nhitng gi clia thé hé di
trude. Trong phan nay chi dé cap d&n vi di€u khién 89C51/89C52.

1 S0 db cdu triic bén trong clia vi diu khifr:

SO @6 cdu tric ctia vi diéu khi€n dugc trinh bay & hinh 4-1. C4c thanh ghi ¢6 trong vi diéu
khi€n bao gdm:

- Kh6i ALU di kém véi cdc thanh ghi templ, temp2 va thanh ghi trang thdi PSW.
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- Bo diéu khién logic (timing and control).

- Vung nh6é RAM ndi va vung nhd Flash Rom luu trit chuong trinh.

- Mach tao dao dong ndi két hdp vdi tu thach anh bén ngoai d€ tao dao dong.
- Khdi xit Iy ngit, truyén dif liéu, khoi timer/counter.

- Thanh ghi A, B, dptr va 4 port0, portl, port2, port3 c6 chdt va dém.

- Thanh ghi b d€m chuong trinh PC (program counter).

- Contrd dit liéu dptr (data pointer).

- Thanh ghi con trd ngiin x&p SP (stack pointer).

- Thanh ghi 1€nh IR (instruction register).

- Ngoai ra con c6 1 sd cdc thanh ghi hd tr¢ d€ quan 1y dia chi bo nhé ram ndi bén trong
ciing nhu cdc thanh ghi qudn 1y dia chi truy xudt bd nhd bén ngoai.
iy F2o « PRY
1 & & & Kk A Kk &
I-I L d » I--I" ¥ ¥ ¥ YT

=DRT O DRAIVERE | | PORT & DRIVERE |

FOD »
& A & A &

L]

h ] T T wYvTTw
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Hinh 4-1. Céu troc bén trong cOa vi didu khién.

Céc khoi bén trong cta vi diéu khién c6 cdc thanh phin gidng nhu di trinh bay & phin
chuong 2 nhu khdi ALU, thanh ghi templ, thanh ghi temp2, thanh ghi b dé€m chuong trinh PC,
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thanh con tré ngin x&p, thanh ghi trang thdi PSW, thanh ghi 1énh IR, khdi gidi ma 1énh, khdi di€u
khién logic.

Tap lénh cho ngudi l1ap trinh 12 k&t qua cia su lién k&t cdc khdi bén trong clia vi di€u khién
— nhifng gi tip 1énh cung cap 12 déu do phin ciing xdy dung nén.

2. Khio 4t so db chéin 8905t

SO @6 chan cta vi diéu khi€n 89C51 dudc trinh bay & hinh 4-2.

Vi diéu khién 89C51 c¢6 tat ci 40 chan. Trong d6 c6 24 chin c6 tdc dung kép (c6 nghia 1a 1
chan c6 2 chic ning), mdi dudng c6 thé hoat dong nhu dudng xud't nhap diéu khién IO [input
output] hoic 13 thanh phan cla cdc bus dit liéu va bus dia chi d€ tdi dia chi va dit liéu khi giao ti€p

v4i bd nh§ ngoai.

PDIP

W
P1.0 1 40 [ VCC
P11 =2 39 [ P0.0 (ADO)
Pi2s 28 [J Po.1 (AD1)
PiaC4 237 O Po.2 (AD2)
PilaCs 36 [0 Po.3 (AD3)
P1.50C]6 25 [0 Po.4 (AD4)
P17 24 [1 Pos {ADS)
P1.7 8 220 Po.6 (ADE)
RSTO9 32 1 Po.7 (AD7)
(RXD) P20 10 31 O EAVPP
(IXD) P3.1 11 30 O ALEPROG
(TNTO) Paz]12 29 1 PEEN
(INT1) P23 13 28 [1P2.7 (A15)
(To) Paa]14 27 [0 P26 (A14)
(T1) Pas]15 28 [1P2.5 (A13)
(WH) Pasi |18 25 [0 Pz.4 (A12)
(RD) Pa.7 |17 24 [ P23 (A11)
XTAL2 ] 18 23 [0 P2.2 (A10)
XTAL1 ] 19 22 [1P2.1 (A9)
GND O 20 21 [0 P20 (As)

Hinh 4-2. So do chén cba 89C51
Chic ning cdc chian cia 89C51:

a. Cac Port:
O Port0:
Port 0 1a port ¢6 2 chiic niing véi s6 thd tu chan 32 — 39.
Trong cic hé thong diéu khi€n don gidn st dung bo nhé bén trong khong diing bd nhé md
rong bén ngoii thi port 0 dugc ding 1am cdc dudng diéu khi€n IO (Input- Output).
Trong cdc hé thong diéu khi€n 16n st dung bd nhé md rong bén ngoai thi port 0 cé chifc
nang 1a bus dia chi va bus dit liéu AD7 - ADO. (Address: dia chi, data: dir liéu)
O Port1l:
Port 1 v6i s6 thit tu chan 1- 8. Portl chi c6 1 chifc ning ding 1am cdc dudng di€u khién
xuat nhap IO, port 1 khong c6 chitc ning khac.
O Port 2:
Port 2 1a port c6 2 chifc ning véi s thit tw chan 21 — 28.
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Trong cdc hé thong diéu khi€n don gidn st dung bd nhd bén trong khong diing bd nhé mé
rong bén ngoai thi port 2 dudc ding lam cdc dudng di€u khi€n IO (Input- Output).
Trong cdc hé thong diéu khi€n 16n st dung bd nhé md rong bén ngoai thi port 2 cé chic
ning la bus dia chi cao A8 - AlS.
3 Port 3:
Port 3 12 port c6 2 chifc ning véi sd thit tw chan 10 -17.
Céc chan clia port ndy ¢6 nhiéu chifc ning, cdc cong dung chuyén ddi c6 lién hé véi cdc
déc tinh dic biét ctia 89C51 nhu & bang 4-1:

Bit Tén Chiic niing chuyén doi
P3.0 RxD Ngd vao nhan dit liéu ndi tiép.
P3.1 TxD Ngd xuat dit liéu ndi tiép.

P3.2 INTO | Ngd vao ngit citng thit 0.
P3.3 INT1 | Ngd vao ngidt cing thi 1.

P3.4 TO Ngb vao ctia timer/counter thd 0.
P3.5 T1 Ngd vao cla timer/counter thit 1.
P3.6 WR Tin hiéu diéu khién ghi dit liéu 1én bo nhé ngoai.
P3.7 RD Tin hiéu diéu khién doc dif liéu tir bo nhé ngoai.

Bang 4-1. Chic ndng cdc chan cia port 3.

2 ~ o oa A o /@
b. Céac ngo tin hi€u di€u khi€n:

O Ngo tin hiéu PSEN (Program store enable):

PSEN 14 tin hiéu ngo ra § chian 29 ¢6 tac dung cho phép doc bd nhé chuong trinh md rong
thudng ndi d&€n chan OE ( output enable hodc RD) ciia EPROM cho phép doc cdc byte ma 1é€nh.

Khi ¢6 giao ti€p véi bd nhé chuong trinh bén ngoai thi méi dung dé€n PSEN , n€u khong
c6 giao ti€p thi chan PSEN bd trong. PSEN

(PSEN & miic thap trong thdi gian vi diéu khién 89C51 147y 1énh. Céc mi 1énh clia chuong
trinh doc tir EPROM qua bus dif liéu va dugc chdt vao thanh ghi 1énh bén trong 89C51 d€ gidi ma
1&nh. Khi 89C51 thi hanh chuong trinh trong EPROM ndi thi PSEN & miic logic 1).

3 Ngb tin hiéu diéu khién ALE (Address Latch Enable ) :

Khi vi diéu khi€n 89C51 truy xui't bd nhé bén ngoai, port O c6 chifc ning 12 bus tdi dia chi
va bus dit liéu [AD7 — ADO] do d6 phai tdch cdc dudng dit liéu va dia chi. Tin hiéu ra ALE & chan
thit 30 ding 1am tin hiéu diéu khién dé gidi da hgp cdc dudng dia chi va dit liéu khi k&t ndi chiing
v6i IC chdt. Xem hinh 4-3.

te.edu.vn
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Chuong 4: Vi diéu khién & bit. 8051 SPKT
Dy
D&
D3
D4
D3
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DO
o C1 IC2 I3 J
o 18 1 wraLt Po.0ADD |22 1l i 1o 2 A0 10 ¥ a5 op U
= =L Ppo1aD1 |22 21 o 2 Al 21 a o1 |2
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PO.7ADT 22— 21 e0 2 A7 =1 a7 o7
o vee AR 25 | e
— rro12 B> H i?o o
— 1 P11 T2EX ae |27 ALE | IC oc A10
31 P12 PsEN |22 A1 23 1 Ay
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—1 P16 P20 A8 |2 2 o=
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Hinh 4-3. K&t ndi vi diéu khién véi IC chét, bd nhd EPROM ngoqi, mach reset, ty thach anh.

Tin hiéu ra & chin ALE 12 mdt xung trong khodng thdi gian port 0 dong vai trd 1a dia chi thap
nén viéc chdt dia chi dudc thuc hién 1 cdch hoan toan ty dong.

Céc xung tin hiéu ALE c6 tdc do bing 1/6 1in tan s& dao dong clia tu thach anh gin vao vi
diéu khié€n va c6 thé dung tin hiéu xung ngd ra ALE lam xung clock cung c4p cho cdc phan khic
ciia hé thong.

Trong ché& dd 1ap trinh cho bd nhd nodi clia vi di€u khién thi chAn ALE dugc dung lAm ngd
vio nhan xung l4p trinh tir bén ngoai dé 1ap trinh cho bd nhd flash rom trong 89C51.

G hinh 4-3 chf 1a minh hoa két n6i vi diéu khién (89C52) véi bd nhé EPROM ngoai d€ thdy
vai tro clia tin hiéu ALE, cdc dudng con lai cla vi diéu khién c6 thé dung d€ két ndi diéu khién
cdc ddi tugng khéc.

O Ngo tin hiéu EA (External Access):

Tin hiéu vao EA & chan 31 thudng ndi 1én mic 1 hoic mic 0.
Né&u ndi EA4 1én mifc logic 1 (+5v) thi vi diéu khién sé& thi hanh chuong trinh tif bd nhd ndi.
N&u ndi EA véi mitc logic 0 (OV) thi vi diéu khién s& thi hanh chuong trinh tif bo nhé ngoai.

O Ngo tin hiéu RST (Reset):

Ngb vao RST & chian 9 13 ngd vao Reset clia 89C51. Sd db k&t ndi mach reset nhu hinh 3-
3. Khi cap dién cho hé thdng hoic khi nhan niit reset thi mach sé reset vi diéu khi€n. Khi reset thi
tin hiéu reset phdi & mic cao it nhat 1a 2 chu ky mdy, khi d6 cdc thanh ghi bén trong dugc nap
nhitng gi4 tri thich hgp d€ khéi dong hé thong.

Trang thdi cla tat cd cdc thanh ghi trong 89C51 sau khi reset hé thdng dugc tém tit nhu bing
4-2:
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Thanh ghi Noi dung

Bo dé€m chuong trinh PC 0000H

Thanh ghi tich liy A 00OH

Thanh ghi B O00OH

Thanh ghi trang thai PSW 00OH

Thanh ghi con trd SP 07H

DPTR 0000H

Port 0 d€n port 3 FFH (1111 1111)

P XXX0 0000 B

IE 0X0X 0000 B

Céc thanh ghi dinh thoi OOH

SCON SBUF O00H

PCON (HMOS) O00H

PCON (CMOS) 0XXX XXXXH
0XXX 0000 B

Bdng 4-2. Cac thanh ghi sau khi vi diéu khién bi reset.

Thanh ghi quan trong nhAt 1a thanh ghi b d€m chuong trinh PC = 0000H. Sau khi reset vi
diéu khién luon bit dau thyc hién chuong trinh tai dia chi 0000H cta bd nhé chuong trinh nén céc
chuong trinh vi€t cho vi diéu khién ludn bit diu viét tai dia chi 0000H.

Noi dung cia RAM trén chip khong bi thay ddi bdi tic dong cia ngd vao reset [c6 nghia
12 vi diéu khién dang st dung cdc thanh ghi d€ luu trit dit liéu nhung néu vi diéu khién bi reset thi
dit liéu trong cdc thanh ghi vAin khong doi].

O Cacngo vao bo dao dong Xtall, Xtal2:

Bo6 dao dong dugc tich hgp bén trong 89C51, khi sit dung 89C51 ngudi thi€t k& chi can két
ndi thém tu thach anh va cdc tu nhu trong hinh 3-3. Tan s6 tu thach anh thudng sit dung cho
89C51 la 12Mhz + 24Mhz.

 Chan 40 (Vce) duge ndi lén ngudn 5V, chan 20 GND ndi mass.
3. S0 db mach k&t néi mbt 8 ing dung don gién ding bd rhd noi

a. Mach ddng hé so hién thi gio phit gidy trén led 7 doan:

Trong sd dd hinh 4-4 st dung 6 led 7 doan loai anode chung d€ hién thi gid, phit va gidy st
dung phuong phdp quét, 6 transistor st dung 1a loai pnp thudng 1a A564 va dién trd cuc B c6 gid tri
khodng 10kQ, dién trd han dong cho cdc doan c6 gid tri 220Q . P& hi€u hoat dong diéu khién
quét led 7 doan hay doc chuong 8.

Hai dién trd mang 9 chin c6 gid tri 1a 4,7kQ hodc 10kQ, tu reset c6 gia tri 10uF, dién tré
reset c6 gid tri 10k Q2 , thach anh c6 gid tri thudng 1a 12MHz.

3 ntt nhan S1, S2 va S3 dung d€ chinh cdc thong s& gid phit gidy.

Mach ngudn st dung IC 6n 4p 5V.

P& hé thong hoat dong thi phai c6 chuong trinh.
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Hinh 4-4. Mach dong ho s6 dung led 7 doan.
. Cos 18R o L see e A . N o R
b. Mach dinh thoi hién thi thoi gian trén 2 led 7 doan c¢6 1 relay di€éu khién:
D1 D2
P00 ___— i p— P20 i p—
POl _rgF—y | , , El P21 e I , ' El
P02 gy . P22 o |0
PDS_EE—d’ ' s /G =23_th:_d, , s G
e i S LI U e o SR L S U
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PDS __ P25 _
P0G _pf P26 _npE—
PO o P27
RY R1T
o 9 POO
Fooaang  pe——m—m—
P0.1401 Eg; us10 /\a 4
o . T 7805
::g frﬁ_ Po3 * B VCC
Fi 4404 Po4 | e
PO 5ADS Pas x AND
POl BADE Eg? N . cis—ar
FD.7AD7 oo JA . c26
= I~ 1uF
s L AuF
s2
GND GND GND GND GND
o
(&) [
9 g
E =
o o
PO_Z P27z
| NHE] P25 2 Eld 1
Pz 4 P4 5 LR
P13 5 P24 S SU @
P14 6 P23 6 e = el D@
P T P22
P15 & Pzl & . 2 )
ATEOC52PE P78 PE Lz T ®
RELAY

Hinh 4-5. Mach dinh théi didu khién 1 relay va hién thi thai gian trén 2 led.
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A A AL A s _en , N A
c¢. Mach dong ho so hién thi gio phut giay trén LCD:
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Hinh 4-6. Mach dong ho s6 hién thi dung LCD.
A A 2 ~ 2, A o A’ 2 .
d. Mach dong ho c6 thé bao chudong tiét hoc st dung real-time:
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Hinh 4-7. Mach déng hd sb hién thi ding LCD cé thém béo chudng gid hoc.
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SPKT

. CAU TRUC BO NHG CUA VI PIEU KHIEN:
1 T8 chic bb rhs:

Vi diéu khién 89C51 c6 by nhé nji bén trong va c6 thém kha ning giao ti€p v6i by nhé bén

ngoai n€u bd nhd bén trong khong di kha ning luu trit chudng trinh.

Bo nh§ ndi bén trong g6m c6 2 loai bd nhd: bd nhd dir li€u va bd chuong trinh. B6 nhé dir
liéu c6 256 byte, bd nhd chuong trinh ¢6 dung lugng 4kbyte. [89C52 c6 8 kbyte, 89WS55 cb

16kbyte].

B6 nhd mé& rong bén ngoai cling dudc chia ra 1am 2 loai bd nhd: bé nhd dit liéu va bd nhd
chuong trinh. Kh3 ning giao ti€p 1a 64kbyte cho mdi loai. Hinh 4-8 minh hoa kh3 ning giao ti€p

bd nhé cla vi diéu khi€n 89C51.

B0 nhé md rong bén ngoai va bé nhd chuong trinh bén trong khdng c6 gi dic biét — chi co

chitc ning lvu trit dit liéu vd ma chuong trinh nén khong can phdi khdo sat.

Bo6 nhé chuong trinh bén trong cda vi diéu khién thudc loai bd nhé Flash rom cho phép xéa

bing xung dién va lap trinh lai.

Bo6 nhg ram nodi bén trong 13 mot bd nhé dic biét ngudi st dung vi diéu khiéni cAn phai nim

~ pd /\7 /, ~ Ve Z, ~ ~ A A /s N
rd céc td chic va cdc chiic ning dic biét cia bd nhd nay.

S0 d6 cdu tric bén trong clia bd nhé nay dudc trinh bay nhu hinh 4-9.

CODE
Memory

Enable
W14
PREN

FFFF FFTF
DATA
Memory
Enable
OFFF via
o CODE ED &WE
DATA Memory
IMemory
oo oono goaa nooo
B6 nhd bén trong Bé nhd bén ngodai.

Hinh 4-8. Bdng tom tdt cac ving nhé 89C51.

RAM bén trong 89C51 duoc phin chia nhu sau:

# C4c bank thanh ghi c6 dia chi tr 00H dén 1FH.

* RAM dia chi héa tirng bit c¢6 dia chi tir 20H d&n 2FH.
# RAM da dung tir 30H dén 7FH.

# C4c thanh ghi chic ning dic biét tir SOH d€n FFH.

Vixdt Iy
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| Cruong 4: Vi dibu Kién & vit 8051 SPKT
Dia chi Dia chi
byte Dia chi bit byte Dia chi bit
TF FE

FO |F7|F6|Fs5|Fa|p3|p2|F1| FO | B

RAM da dung

E0|E7|E6|E5|E4|E3[E2|E1]| E0 | ACC

DO |D7|D6|D5|D4[D3|D2| D1 | DO | PSW
30 B8| - | - | - [BC|BB|BA|B9| B8 | 1P
oF|7F |7E|7D|7C|7B[7A| 79| 78
2E|77|76|75|74|73 | 72|71 70 B0|B7|B6|B5|B4|B3|B2|B1| BO | P3
2D | 6F | 6E |6D | 6C |6B |6A | 69 | 68
2C| 67|66 65|64]63|62]61]60 A8|AF| | |ac|aB|aalag| a8 | IE
2B|5F |5E|5D|5C|5B|5A[59 | 58
2A|57|56|55|54|53|52|5150 A0|A7]A6]A5[A4]A3]A2]AL] AO | P2
29 |4F |4E 4D |4C |4B [4A[49 | 48
28 (4746|4544 |43 ]42]41]40 99 SBUF
27|3F |3E|3D|3C|3B[3A39 |38 98 |9F |9E |oD|9C [9B|9A| 99 | 98 |scoN
26|37 /36 |35|34(33/32]31]30
25|2F | 2E|2D|2C|2B|2A[29 | 28 90 |97]96] 95|94 [93]92] 91 | 90 | P1
24127]26]25] 24|23 |22]21] 20
23 1F|1E|1D|1C|1B|1A]19] 18 8D TH1
22(17]16|15] 14|13 ]12] 11|10 8C THO
21 |OF | OE |0D|0C |0B |0A |09 | 08 3B TL1
20|07 ]06]05]04]03]02]01]00 8A TLO
IF Bank 3 89 TMOD
18 88 | 8F | 8E|sD|sc |sB[sA| 89 | 88 |TCON
17 Bank 2 87 PCON
10
OF Bank 1 83 DPH
08 82 DPL
07 Bank thanh ghi O 81 SP
00| (mic dinh cho gdn cho RO -R7) 80 [87[86[85]84[83]82] 81 [ 80 | PO

RAM Cac Thanh Ghi c6 Chic Niang Péc Biét

Hinh 4-9: Céu tric bd nhé RAM bén trong vi diéu khién.
O Cac bank thanh ghi :

32 byte thap clia bd nhd ndi dugc danh cho 4 bank thanh ghi.

B6 1énh 89C51 hd trg thém 8 thanh ghi c6 tén 12 RO d&én R7 va theo mic dinh sau khi reset
hé thong thi cdc thanh ghi RO d&€n R7 dudc gdn cho 8 6 nhé ¢ dia chi tir 00H dén 07H dudgc minh
hoa béi hinh 3-10, khi d6 bank 0 c6 2 c4ch truy xudt bing dia chi tryc ti€p va bing thanh ghi R.

Vixd Iy » 11
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| Chuong 4: Vi dibu krién & Vit 8051 SPKT

Céc 1énh dung cdc thanh ghi RO dén R7 s& c¢6 sO lugng byte ma 1énh it hon va thdi gian thuc
hién I&énh nhanh hon so vdi cdc 1énh c6 chifc ning tuong ng néu ding ki€u dia chi truc ti€p.

Céc dir liéu dugc dung thudng xuyén nén luu trir & mot trong cdc thanh ghi nay.

Do c6 4 bank thanh ghi nén tai mot thdi diém chi c6 mot bank thanh ghi dugc truy xui't bsi
cdc thanh ghi RO d&€n R7, d€ chuyén ddi viéc truy xudt cdc bank thanh ghi ta phai thay ddi cdc bit
chon bank trong thanh ghi trang théi.

Bia chi tryc ti€p | Viing nhd 4 bank
thanh ghi Bank 3
IF —
18 Bank 2
L7
10 Bank 1
OF
08
07 RT
06 Ro
05 R5
04 R4
03 R3
02 R2
01 Rl
00 RO Y

Hinh 4-10. Minh hoa cach gan bank thanh ghi cho nhém thanh ghi R.

Ngudi 1ap trinh diing viing nhé 4 bank thanh ghi d€ lvu trit dif liéu phuc vu cho viéc xi 1y dir
liéu khi viét chuong trinh.

Chtic ning chinh clia 4 bank thanh ghi nay 12 néu trong hé thdng c6 sit dung nhiéu chuong
trinh thi chuong trinh tht nhat ban c6 thé sit dung hét cdc thanh ghi RO d&€n R7 clia bank0, khi
chuyén sang chuong trinh thit 2 &€ x{ Iy mot cong viéc gi d6 va van st dung cdc thanh ghi RO dén
R7 d€ luu trit cho viéc st Iy dit liéu ma khong 1am adnh hudng d&n cdc dit liéu RO d&€n R7 trudc day
va khong cin phdi thuc hién cong viéc c4't dit liéu thi cdch nhanh nhit 12 gdn nhém thanh ghi RO
dé&n R7 cho bankl 13 xong. Tuong ty c6 thé md thém hai chuwong trinh nita va gin cho cdc bank 3
va 4.

O RAM cé thé truy xuit tirng bit:

Vi diéu khién 89C51 c6 210 6 nhd bit c6 thé truy xuat tirng bit, trong d6 c6 128 bit nim & cic
0 nhé byte c6 dia chi tir 20H d&€n 2FH va cdc bit con lai chita trong nhém thanh ghi ¢6 chifc ning
dic biét.

Cé4c 6 nhg cho phép truy xuat tirng bit va cdc Iénh xi Iy bit 12 mot th€ manh cda vi diéu
khién. Céc bit c6 thé dugc dit, x6a, AND, OR bing 1 1&énh duy nhat trong khi d6 d€ x{t 1y cdc bit
thi vi xi Iy vin c6 thé xi 1y dugc nhung phai st dung rit nhiéu 1énh d€ dat dudc cling mot k&t qua
vivi xit Iy thuGng xr 1y byte.

12 » Vixd Iy
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| Cruong 4: Vi dibu Kién & vit 8051 SPKT
Céc port ciing c6 thé truy xuit dugc tirng bit.

128 6 nhd bit cho phép truy xuit tirng bit va ciing c6 thé truy xuit byte phu thudc vao 1énh
dugc dung la 1€nh x{ bit hay 1énh x{ 1y byte. Chd y dia chi ctia 6 nhé byte va bit triing nhau.
Ngudi 1ap trinh dung viing nhé nay dé Ivu trit dit liéu phuc vu cho viéc xt 1y dit liéu byte
hoidc bit. Cac dit liéu xtt 1y bit nén luu vao ving nhd nay.
Cht y: cdc 6 nhé nao ma chia ralam 8 va ¢6 cdc con s6 bén trong 12 cidc 6 nhd vira cho truy
xuét byte va ca truy xuat bit. Nhitng 6 nhd con lai thi khong thé truy xuit bit.
0O RAM da dung:

Ving nhd ram da dung gdm c6 80 byte c6 dia chi tir 30H dé€n 7FH — viing nhé nay khong c6
gl dic biét so v6i 2 viing nhé trén. Ving nhd bank thanh ghi 32 byte tir 00H d&€n 1FH ciing c6 thé
dung lam ving nhé ram da dung méic du cdc 6 nhG nay da c6 chirc ning nhu da trinh bay.

Moi dia chi trong viing RAM da dung déu c6 th€ truy xuat tv do dung kiéu dia chi tryc ti&p
hoiic gidn tiép.

Bo6 nhg ngin x&p clia vi diéu khi€n diing bd nhd Ram nd6i nén dung luong clia bd nhd ngin
x&p nhd trong khi d6 cdc bo vi xit Iy dung bd nhé bén ngoai 1am bd nhd ngin x&p nén dung lugng
tuy y m& rong.

2. Céc tharh ghi ¢ chifc ning dgc biét -

Céc thanh ghi ndi cia 89C51 dugc truy xuat ngam dinh bgi bd 1&énh.

Céc thanh ghi trong 89C51 dugc dinh dang nhu mot phin cia RAM trén chip vi vy mdi
thanh ghi s& c6 mot dia chi (ngoai trir thanh ghi bd d€m chuong trinh va thanh ghi luu trif ma 1énh
vi cdc thanh ghi ndy di c6 chic ning c§ dinh). Ciing nhu cdc thanh ghi RO d&€n R7, vi diéu khién
89C51 ¢6 21 thanh ghi c6 chitc ning dic biét nim & ving trén cia RAM ndi c6 dia chi tir 8OH dén
FFH.

Chii y: 128 & nhé c6 dia chi tir 80H d&én FFH thi chi c6 21 thanh ghi c6 chifc ning dic biét
dudc xdc dinh cdc dia chi — con cdc 6 nhd con lai thi chua thi€t 14p va trong tuong lai s& dudc cdc
nha thi€t k& vi diéu khién thi€t 1ap thém khi d6 sé& c6 cac vi diéu khién thé hé mdi hon.

Trong phan nay chi mang tinh gidi thiéu cdc phan ti€p theo s& trinh bay chi ti€t hon vé cic
thanh ghi nay.

e Cdc 0 nhd co dia chi 80H, 90H, AOh, BOh:

La cdc Port ctia 89C51 bao gdm Port0 ¢6 dia chi 80H, Portl c6 dia chi 90H, Port2 c6 dia chi
AOH va Port3 c6 dia chi BOH. T4t c4 cdc Port nay déu c6 thé truy xudt tirng bit nén rat thun tién
trong diéu khién I0. Dia chi clia cdc bit dudc dit tén v6i 6 bit dau chinh 13 dia chi cta port tuong
tng vi du nhu bit dau tién cla port 0 12 80h ciing chinh 12 dia chi bit dau clia port 0. Ngudi 14p
trinh khong can nhé dia chi cdc bit trong cdc port vi phadn mém 14p trinh cho phép truy xuit bing
tén tirng bit d& nhé nhu sau: P0.0 chinh 1a bit ¢6 dia chi 80h cta port0.

Ngoai trir thanh ghi A ¢6 thé dugc truy xudt ngam, da s& cdc thanh ghi c6 chifc ning dic biét
SFR ¢6 thé dia chi héa tirng bit hoic byte.

e O nhé cé dia chi 81h:

Vixd Iy » 6%
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| Chuong 4: Vi dibu krién & Vit 8051 SPKT

La thanh ghi con trd ngiin x&p SP (stack pointer) - ¢6 chifc ning quin Iy dia chi cia bd nhd
ngin x&p. Bo nhd ngin x&p dung d€ lvu trit tam thdi cdc dif liéu trong qua trinh thyc hién chuong
trinh ctia vi diéu khién.

Céc 1énh lién quan dén ngin x&€p bao gdm cdc 1énh cat dif liéu vao ngin x&p (1énh push) va
14y dit liéu ra khdi ngiin x&p (1énh pop).

Lénh cat dit liéu vao ngin x&p sé lam ting SP trude khi ghi dit liéu vao.

Sau I&énh 18y ra khéi ngin x€p sé& lam gidm SP.

Bo6 nhé ngin x&p clia 89C51 nim trong RAM ndi va bi gidi han vé cdch truy xuit dia chi -

chi cho phép truy xuit dia chi gidn ti€p. Dung lugng bd nhé ngin x&p 16n nhat 1a 128 byte ram ndi
ctia 89C51.

Khi Reset 89C51 thi thanh ghi SP s& mang gid tri mic dinh 12 07H va dif liéu dau tién s&
dudc cat vio 6 nhé ngiin x&p c6 dia chi O8H.

Né&u phin mém tng dung khong khdi tao SP mot gid tri mdi thi bank 1 c¢6 thé cd 2 va 3 sé
khong diing dudc vi viing nhé nay da duge dung lam ngin xé&p.

Ngin x&p dudc truy xuat truc ti€p bing cdc 1énh PUSH va POP d€ luu trit tam thdi va 14y lai
dit liéu, hoic truy xuidt ngdm biing 1énh goi chuong trinh con ( ACALL, LCALL) va cdc 1énh tré
v€ (RET, RETI) d¢€ luu trit dia chi cta b d€m chuong trinh khi bitdau thuc hién chuong trinh con
va 14y lai dia chi khi k&t thic chuong trinh con.

o O nhd cé dia chi 82h va 83h :

La 2 thanh ghi dpl (byte thdp) c6 dia chi 1a 82H va dph (byte cao) ¢ dia chi 83H. Hai thanh
ghi nay c6 thé st dung doc 1ap d€ luu tri dit liéu va c6 thé k&t hop lai tao thanh 1 thanh ghi 16 bit
c6 tén 1a dptr va goi 1a con trd dit lidu - dudc dung dé luu dia chi 16 bit khi truy xua't dit liéu ctia bo
nhd dit liéu bén ngoai. Céc vi diéu khién sau nay c6 thém mot thanh ghi dptr.

o O nhé cé dia chi 87h: :

La thanh ghi pcon (power control) c6 chiic ning diéu khién cong xuit khi vi diéu khién lam
viéc hay & ch& dd chd. Khi vi diéu khién khong con st 1y gi nita thi ngudi 1ap trinh c6 thé 1ap trinh
cho vi diéu khién chuyén sang ch& do chd dé gidm bét cong sud't tiéu thu nhat 1 khi ngudn cung
cdp cho vi diéu khién 1a pin.

e Cdc 0 nhé cé dia chi tic 88h dén 8dh :
La cac thanh ghi phuc vu cho 2 timer/ counter T1, TO.
Thanh ghi tcon (timer control): thanh ghi diéu khién timer / counter.

Thanh ghi tmod (timer mode): thanh ghi lga chon mode hoat ddng cho timer / counter.

Thanh ghi THO va TLO két hop lai tao thanh 1 thanh ghi 16 bit c6 chic ning lwu trit xung
d&m cho timer/counter TO. Tuong tu cho 2 thanh ghi TH1 va TL1 két hdp lai dé luu trit xung d€m
cho timer/counter T1. Kha niing luu trit s6 lugng xung d€m dudc 12 65536 xung.

Chic ning cua cdc thanh ghi nay s€ dugc trinh bay rd § chudng timer — counter.

e Cdc 6 nhé cé dia chi tic 98h dén 99h :
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La 2 thanh ghi scon va sbuf: scon (series control): thanh ghi diéu khién truyén dit liéu noi
ti€p. Sbuf (series buffer ): thanh ghi dém dit liéu truyén ndi ti€p. D liéu mudn truyén di thi phdi
luu vao thanh ghi SBUF va dit liéu nhan vé ndi ti€p ciing luu & thanh ghi nay. Khi ¢6 st dung

truyén dit liéu thi phai st dung 2 thanh ghi nay.

Chifc ning clia cdc thanh ghi ndy sé& dugc trinh bay 18 & chuong truyén dit liéu.

o Cdc 0 nhé cé dia chi tic a8h dén b9h :

La 2 thanh ghi IE va IP — thanh ghi IE (interrupt enable): thanh ghi diéu khi€n cho phép /
khodng cho phép ngit. IP (interrupt priority): thanh ghi diéu khi€n uu tién ngit. Khi c6 st dung

dé&n ngit thi phdi dung d&n 2 thanh ghi nay. Mic nhién cdc thanh ghi ndy
cAm ngit.

Chtic ning cia cdc thanh ghi nay sé& dudc trinh bay rd & chudng ngit.

e Thanh ghi trang thdi chuong trinh (PSW: Program Status Word):

dugc khéi tao & ché dd

Thanh ghi trang thai chuong trinh & dia chi DOH dudc tom tdt nhu bing 4-3:

BIT SYMBOL ADDRESS DESCRIPTION
PSW.7 C hodgc Cy | D7H Cary Flag
PSW.6 AC D6H Auxiliary Cary Flag
PSW.5 FO D5H Flag 0 con goi la ¢ Zero ki hiéu la Z
PSW4 RS1 D4H Register Bank Select 1: bit lua chon bank thanh ghi.
PSW.3 RSO D3H Register Bank Select 0: bit lya chon bank thanh ghi.
00 = Bank 0; 6 nhé c6 address 00H-07H gan cho RO-R7
01 = Bank 1; 6 nhé c6 address 08H--0FH gan cho RO-R7
10 = Bank 2; 6 nhG c6 address 10H-17H gan cho R0-R7
1 = Bank 3; 6 nhé c6 address 18H-1FH gan cho RO-R7
PSW.2 | OV D2H Overflow Flag: c& trdn s6 nhi phan c6 dau.
PSW.1 - DIH Reserved: chua thiét ké nén chua sU dung dudc.
PSW.0 P DOH Even Parity Flag: ¢& chan lé.
Bang 4-3. Cac bit trong thanh ghi trang thai.

Chilc ndng tung bit trang thdi:
e CoCarry CY (Carry Flag):

C0 nhé c6 tac dung kép. Co C dugc st dung cho cdc 1énh todn hoc:

C = 1 n€u phép todn cdng c6 tran hodc phép trir c6 mugn.
C = 0 né€u phép todn cdng khdng tran va phép trir khong c6 mugn.

e  Co Carry phu AC (Auxiliary Carry Flag):

Vixi ly
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Khi cOng nhitng gid tri BCD (Binary Code Decimal), ¢d nhé phu AC dudc set [AC=1] n€u
k&t qud 4 bit 16n hon 09H, ngude lai AC= 0. C§ AC dugc dung d& chinh s6 BCD khi thuc hién 1énh
cong 2 s6 BCD.

e Co0(Flag0):

Cd 0 (FO) con goi 1a cd zero, c& zero =1 khi k&t qlia xit 1y biing 0 va ¢ zero = 0 khi két qua
xit 1y khéc 0.

e  Cdc bit chon bank thanh ghi truy xudt:

Hai bit RS1 va RSO diing d€ thay ddi cdch gdn 8 thanh ghi R7 — RO cho 1 trong 4 bank thanh
ghi. Hai bit nay sé& bi x6a sau khi reset vi di€u khién va dugc thay ddi bdi chuong trinh clia ngudi
lap trinh.

Hai bit RS1, RSO = 00, 01, 10, 11 s& dugc chon Bank thanh ghi tich cuc tuong ttng 1a BankO,
Bankl1, Bank2, Bank3.

RS1 RSO Bank thanh ghi
dugc lua chon
0 0 Bank 0
0 1 Bank 1
1 0 Bank 2
1 1 Bank 3

Bdng 4-4. Cac bit lya chon bank thanh ghi.

o Co tran OV (Over Flag) :

Khi cdc s6 c6 diu dugc cong hoidc trit vdi nhau, phdn mém c6 thé ki€m tra bit nay dé€ xic
dinh xem k&t qua c6 niim trong vung gid tri xdc dinh hay khong. V6i s& nhi phan 8 bit ¢6 dau thi
s6 duong tir 0 dén +127, s6 Am tir -128 dén — 1. N&u k&t qua cdng 2 s6 duong 16n hon +127 hoiic
cong 2 s6 Am k€t qué nhd hon —128 thi k&t qua da vudt ra ngoai vang gid tri cho phép thi khoi
ALU trong vi diéu khié€n s& 1am bit OV = 1.

Khi cong cdc sd nhi phan khong dau thi khdong can quan tim dén bit OV.
° Bit Parity (P) :

Bit P ty dong dudc Set hay Clear 8 mdi chu ky mdy d€ 1ap Parity chdn vé6i thanh ghi A. Pé€m
cdc bit 1 trong thanh ghi A cong vdi bit Parity ludn luon 12 s6 chin. Vi du thanh ghi A chia nhi
phan 10101101B thi bit P set 1én mot d€ cho biét tdng s bit 1 trong thanh ghi A va c3 bit P tao
thanh s& chin.

Bit Parity thudng dudc ding k&t hop vdi nhitng thi tuc truyén dit liéu ndi ti€p d€ tao ra bit
Parity cho dit liéu truge khi truyén di hoic kiém tra bit Parity sau khi nhdn dit li¢u.

o Thanh ghi B :

Thanh ghi B & dia chi FOH dugc diing cling vdi thanh ghi A d€ thuc hién cdc phép todn nhan
chia. Lénh MUL AB: s& nhin nhitng gi4 tri khong dau 8 bit véi 8 bit trong hai thanh ghi A va B, r6i
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trd vé k&t qua 16 bit trong A (byte cao) va B(byte thap). Lénh DIV AB: 14y gid tri trong thanh ghi
A chia cho gi4 tri trong thanh ghi B, k€t qud nguyén luu trong A, s6 du luu trong B.

Thanh ghi B ¢6 thé dudc ding nhu mot thanh ghi dém trung gian nhiéu chitc ning.

Tém tdt

+ Vi diéu khién c6 ta't ca cdc thanh phin ciu tric bén trong gidng nhu vi x 1y nhu
khdi ALU, cédc thanh ghi: thanh ghi A, thanh ghi bd nhG chuong trinh PC, thanh ghi
con tré ngin x&p SP, ...

+ Vi diéu khién c6 tich hop bd nhé ndi bén trong bao gdm bo nhé chuong trinh va bd
nhd ram.

+ B6 nhd chuong trinh diing d€ chita chuong trinh diéu khién.

+ B6 nhé Ram diing d€ lvu trit dit liéu phuc vu cho viéc xi Iy chuong trinh.

+ Kich thudc clia bd nhd chuong trinh bén trong tily thudc vao tirng loai vi diéu khién
cu thé.

+ Ngoai cdc bd nhé bén trong vi diéu khién con cé thé giao ti€p vdi bd nhéd md rong
bén ngoai. Khi giao ti€p véi bd nhd bén ngodi thi port 0 va port 2 ¢6 chic ning giao
ti€p dia chi va dit liéu va cdc dudng diéu khién cta port 3, s& lugng dudng diéu
khién IO con lai rat it. Mudn c6 nhiéu dudng diéu khién IO thi phdi giao ti€p thém
IC ngoai vi.

* Vi diéu khién c6 32 dudng 10, c6 timer/counter, c¢6 truyén dif liéu ndi ti€p, c6 ngit
cho phép giao ti€p dé dang v6i doi tugng diéu khién.

* Mbt trong nhitng th€ manh ctia vi diéu khién 13 kh3 ning xt 1y dir liéu bit — rit phix

hdp trong lanh vuc diéu khién.

-2 3 2

Iv. TAP LENH VI DIEU KHIEN MCSS51
1 Gidithigw

Vi diéu khién hay vi xt Iy 1a cdc IC 1ap trinh, khi ban di thi€t k€ hé thdng diéu khién c6 st
dung vi x&t 1y hay vi diéu khién vi du nhu hé thdng diéu khién dén giao thong cho mot ngi tu gbm
c6 cdc den Xanh, Vang, Pd va cdc led 7 doan d€ hién thi thdi gian thi d6 méi chi 1a phin ciing,
mud6n hé thdng van hanh thi ban phdi vi€t mot chuong trinh diéu khién nap vao bd nhd noi bén
trong vi diéu khi€én hoic bd nhé bén ngoai va gin vao trong hé thong d€ hé thdng van hanh va di
nhién ban phdi vi€t ding thi hé thong méi van hanh ding. Chuong trinh goi 12 phdn mém.

Phin mém va phan ciing c6 quan hé vdi nhau, ngudi 1ap trinh phdi hiu r6 hoat dong clia
phan citng d€ vi€t chuong trinh. G chuong nay sé& trinh bay chi ti€t vé tip lénh cda vi diéu khién
gitp ban hiéu rd titng 1énh d€ ban c6 thé 1ap trinh dudc.

Céc khdi niém vé chuong trinh, 1énh, tip 1énh va ngdn ngit gdi nhd da trinh bay & chuong 1
va 2, & day chi t6m tit lai.

Chuong trinh 13 mot tip hdp cic 1énh dudc t6 chifc theo mot trinh tu hdp 1i d€ gidi quyét
diing cdc yéu cau clia ngudi 14p trinh.
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Ngudi 1ap trinh 13 ngudi biét gidi thuat d€ vi€t chuong trinh va sip x&p diing cdc 1énh theo
gidi thudt. Ngudi 1ap trinh phai biét chiic ning cla tit cd cdc 1énh clia vi di€u khién d€ viét
chuong trinh.

T4t cd cdc 1énh c6 thé c6 clia mdt ngdn ngit 1ap trinh con goi 1a tdp lénh.

Ho vi diéu khi€n MCS-51 déu c6 chung 1 tip 1énh, cdc vi diéu khi€n th& hé sau chi phat
trién nhiéu vé& phin cting con 1énh thi it md rong.

Tap 1énh ho MCS-51 c6 ma 1énh 8 bit nén c6 khd ning cung cip 2%= 256 1énh.

C6 1énh c6 1 hodc 2 byte béi dir liéu hodc dia chi thém vao Opcode.

Trong toan bd tap 1énh cia vi diéu khién c6139 I1énh 1 byte, 92 1énh 2 byte va 24 1&énh 3 byte.

Lénh cta vi diéu khién 12 mot s6 nhi phan 8 bit [con goi 12 ma mdy]. 256 byte tir 0000 0000b
d&€n 1111 1111b tuong dng v6i 256 1énh khdc nhau. Do ma 1énh dang s& nhi phan qua dai va khé
nhd nén cdc nha 1ap trinh di xay dung mdt ngdn ngit 14p trinh Assembly cho d& nhd, diéu nay gitp
cho viéc lap trinh dugc thyc hién mot cdch dé dang va nhanh chéng cling nhu doc hiéu va g8 roi
chuong trinh.

Khi vi€t chuong trinh biing ngdn ngit 14p trinh Assembly thi vi diéu khién s& khong thuc hién
dudc ma phai dung chuong trinh bién dich Assembler d€ chuyén ddi cac 1énh viét bing Assembly
ra ma lénh nhi phin tuong &ng rdi nap vao bd nhé — khi d6 vi diéu khién'mdi thuc hién dudc
chuong trinh.

Ngdn ngit 14p trinh Assembly do con ngudi tao ra; khi st dung ngdn ngit Assembly d€ viét thi
ngudi 14p trinh vi diéu khién phai hoc hét tit cd cac 1énh va viét diing theo qui udc vé ci phap,
trinh tu sip x&p dir liéu d€ chuong trinh bién dich c¢6 thé bién dich ding.

2. Chc kiéu dirh dia chl clia vi dibu khién MCS51 ;

Phin niy da trinh bay mot cdch tdng quat & chuong 2, & ddy sé& trinh bay mot cdch chi tiét
hon. Céc ki€u dinh dia chi 12 mot qui uSc thdng nhat clia tip 1énh.

Ciéc ki€u dinh dia chi cho phép dinh rd noi 14y dit liéu hoic noi nhan dif lidu tiy thudc vao
cdch thic st dung 1€nh ctia ngudi 14 p trinh.

Vi diéu khién ho MCS-51 c6 8 ki€u dinh dia chi nhu sau:
\ Kiéu dinh dia chi ding thanh ghi.

Kiéu dinh dia chi truc tiép.

Kiéu dinh dia chi gidn ti€p.

Kiéu dinh dia chi tic thdi.

Kiéu dinh dia chi tuong ddi.

Kiéu dinh dia chi tuyét doi.

Kiéu dinh dia chi dai.

Kiéu dinh dia chi dinh vi.

2L 02 2 2 2 2 2

a. Kiéu dinh dia chi diung thanh ghi (Register Addressing) :
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Kiéu nay thudng dugc diing cho cdc 1énh xit 1y dit liéu ma dit liéu ludn luu trong cdc thanh
ghi. PGi véi vi diéu khién thi ma lénh thudc kiéu nay chi c6 1 byte.

Vi du: Mov AR1 ; copy noi dung thanh ghi R1 vao thanh ghi A

b. Kiéu dinh dia chi truc tiép (Direct Addressing) :

Kiéu nay thudng duge dung d€ truy xuat dit liéu ctia bat k¥ 6 nhd nio trong 256 byte bd nhd
RAM noi cta vi diéu khi€n 89C51.

Céc 1énh thudc ki€u nay thudng c6 ma 1énh 2 byte: byte thit nhit 13 ma 1énh, byte thit 2 13

dia chi ciia 6 nho:

Opcode

Direct Addressing
| ] ] ] ] | ]

Vi du: Mov A,05H ; copy ndi dung 6 nhd c6 dia chi 05H vao thanh ghi A

c. Dinh dia chi gidn tiép (Indirect Addressing) :

Kiéu dinh dia chi gidn ti€p dugc tugng trung bdi ky hiéu @ va dudc dit trudc cdc thanh ghi
RO, R1 hay DPTR. RO va R1 c6 thé hoat dong nhu mdt thanh ghi con trd, ndi dung clia né cho biét
dia chi cia mot 6 nhd trong RAM no6i ma dit liéu sé ghi hoic sé doc. Con dptr diing dé truy xuat &

nhé ngoai. Cac 1énh thuéc dang nay chi co6 1 byte.

I 1 I I I I
Opcode

Vi du: Mov A,@R1 ; copy ndi dung 6 nhd c6 dia chi trong thanh ghi R1 vao
;thanh ghi A

d. Dinh dia chi tiic thoi (Immediate Addressing) :
Kiéu dinh dia chi tifc thdi dudc tugng trung bdi ky hiéu # va dudc dit trudc mot hiing s6.
Lénh nay thudng ding dé€ nap 1 gid tri 12 1 hiing s6 & byte thit 2 (hoic byte thit 3) vao thanh ghi

hodc 6 nhé.

Opcode

Immediate Data
1 1 1 1 1 1 1

Vi du: Mov a, #30H ; nap dit liéu 1a con s6 30H vao thanh ghi A

e. Dinh dia chi tuong doi :
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Kiéu dinh dia chi tuong d6i chi st dung vdi nhitng 1énh nhiy. Ndi nhdy dén c6 dia chi bing
dia chi dang luu trong thanh ghi PC cong véi 1 gid tri 8 bit [con goi 1a gid tri léch tuong doi:
relative offset] c6 gid tri tif — 128 d&€n +127 nén vi diéu khién c6 thé nhdy 1ui [n€u s& cong véi sO
am] va nhdy t6i [ n€u s6 cong véi s6 duong]. Lénh ndy c6 ma l1énh 2 byte, byte thit 2 chinh 13 gia
tri 1éch tuong doi:

Relative Offset
] ] ] ] ] ] ]

Noi nhdy dén thudng dugc x4c dinh bdi nhan (label) va trinh bién dich s& tinh todn gid tri
1€ch.

Dinh vi tuong ddi ¢6 uu di€m 12 ma 1énh cd dinh, nhung khuyét di€m 13 chi nhdy ngin trong
pham vi -128+127 byte [256byte], n€u ndi nhdy d&€n xa hon thi 1énh nay khong ddp ing dudc — s&
c6 16i.

Vi du: Sjmp X1 :nhdy dén nhin c6 tén 12 X1 nim trong tAm vuyc 256 byte

f.  Dinh dia chi tuyét doi (Absolute Addressing) :

Kiéu dinh dia chi tuyét doi dudc ding v6i cdc lénh ACALL va AIMP. C4c 1énh nay c¢6 ma
1énh 2 byte cho phép phin chia by nhg theo trang - mdi trang c6 kich thudce ding bing 2Kbyte so
v6i gid tri chifa trong thanh ghi PC hién hanh. 11 bit dia chif A10+-A0 dudc thay thé cho 11 dia chi
thap trong thanh ghi PC ndm trong cdu tric ma 1&énh nhu sau:

I I I I I I
Addr 10 + Addr 8 Opcode

| | | | | | |
Addr 7 + Addr 0

Pinh dia chi tuyét ddi c6 wu diém 12 mi 1énh ngin (2 byte), nhung khuyét diém 13 ma 1énh
thay d6i va gidi han pham vi ndi nhdy dé&n, goi d&€n khdng qua 2 kbyte.

Vi du: Ajmp X1 ;nhdy d&€n nhdn c6 tén 12 X1 nim trong tim vuyc 2 kbyte
g. Dinh dia chi dai (Long Addressing) :

Kiéu dinh dia chi dai dudc ding v6i 1énh LCALL va LIMP. C4c 1énh nay c¢6 ma 1énh 3 byte
— trong d6 c6 2 byte (16bit) 1a dia chi ctia noi d€n. Cau triic ma 1énh 1a 3 byte nhu sau:
| 1 | | | | 1
Opcode

Addr 15 + Addr 8
1 1 1 1 1 1 1

I 1 I I I I 1
Addr 7 + Addr 0
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Uu diém cta dinh dia chi dai 12 c6 thé goi 1 chuong trinh con hoic c¢é thé nhdy dén bat ky
viing nhé nao viing nhé 64K, nhugc di€m 13 cdc 1énh ki€u nay dai 3 byte va phu thudc vao vi tri
dén — diéu nay sé& bAt tién bdi khong thé ddi toan bd ma lénh clia chuong trinh tif viing nhd nay
sang cdc viung nhé khic — ¢ nghia 12 khi chuong trinh da vié€t noi dén tai dia chi 1000h thi sau khi
dich ra mi 1énh dang s& nhi phan thi sau d6 nap vao bd nhd thi dia chi bit ddu phdi ding véi dia
chi da vi€t 1a 1000h; n€u nap & vung dia chi khdc dia chi 1000h thi chuong trinh sé& thuc hién sai.

Vi du: Ljmp X1 :nhdy d&€n nhdn c6 tén 1a X1 nim trong tim vuc 64kbyte

h. Dinh dia chi chi sé (Index Addressing) :

Kiéu dinh dia chi chi s& “diing mot thanh ghi cd ban: 13 bo d€m chuong trinh PC hoic by d&€m
dit liéu DPTR” két hgp v6i “mot gid tri 1éch (offset) con goi 1a gid tri twong d6i [thudng luu trong
thanh ghi]” d€ tao ra 1 dia chi cia 6 nh6 cin truy xuét hoic 12 dia chi cia noi nhdy dén. Viéc két
hgp dugc minh hoa nhu sau:

Base Register Offset Effective Address

PC (or PDTR) | + A =

Vidu: MOVX A, @A + DPTR 14y dit liéu trong /6 nhd c6 dia chi bing DPTR + A

Khi khdo sdt tip 1énh mot cdch chi tiét thi'chtic ning cia cdc thanh ghi va cac ki€u truy xuat
nay s€ dudc trinh bay ro rang hon.

3. Khfo o4t tap rhvi diéu kiién MCSH1 :

P& khao sat tip 1énh thi phdi thdng nhit mot s& qui dinh vé cdc tir ngit ki hiéu trong tip 1énh
thudng dugc st dung:

- Direct tugng trung cho 6 nhé ndi ¢6 dia chi Direct.
- Rn tugng trung cho cdc thanh ghi tir thanh ghi RO dén thanh ghi R7.

- @RI tugng trung cho 6 nhdG ¢6 dia chi luu trong thanh ghi Ri va Ri chi ¢6 2 thanh ghi 1a RO
va R1.

- Céc lénh thudng x4y ra gitta cdc d6i tugng sau:
+ Thanh ghi A.
+ Thanh ghi Rn.
+ O nh6 c6 dia chi direct.
+ O nhd c6 dia chi luu trong thanh ghi @Ri.
+ Dir liéu 8 bit #data.

+ addrl1 1a dia chi 11 bit tir A11 — AO: dia chi nay phuc vu cho 1&énh nhdy hodc 1énh goi
chuong trinh con trong pham vi 2 kbyte.

+ Addrl6 1a dia chi 16 bit tir A15 — AO: dia chi nay phuc vu cho 1énh nhdy va 1énh goi
chuong trinh con & xa trong pham vi 64 kbyte — d6 chinh 1a dia chi nhdy dén, hoic dia
chi cia chuong trinh con.
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Khi viét chuong trinh ngudi 14p trinh ¢ thé thay thé dia chi bing nhin (label) d€ khoi phai
tinh todn cdc dia chi cu thé. Nhin (label) sé dugc dit tai vi tri addr thay cho addr va phai c6 mot
nhén dit tai noi mudn nhdy d€n - goila 1 cip nhdn cling tén.

C6 thé nhiéu noi nhdy d€n cling mdt nhan. Khong dude dit cdc nhin cing tén.

Céc 1énh c¢6 dnh huéng dén thanh ghi trang thdi thi c6 trinh bay trong 1énh, con cdc 1énh
khong dé cip dén thanh ghi trang th4i thi c6 nghia 12 né khong dnh hudng.

A. Nhém lénh di chuyén dit liéu (8 bit) :

1. Lénh chuyé'n dit lieu tor mot thanh ghi vao thanh ghi A:

Cu phép : Mov A,Rn
Ma Iénh :

1 |1 |1t Jo |1 |n2 |nl [n0 |
Lénh ndy chi€m 1 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

Chtic ning: Chuyén ndi dung ctia thanh ghi Rn vao thanh ghi A, n6i dung thanh ghi
Rn van giit nguyén.

Vi du:

Gia st thanh ghi RO ¢6 ndi dung 1a 32h, 1é€nh:
Mov A ,RO ;k€t qua nhu sau: (A) = 32h, (R0) = 32h.

Gi4 tri ban dau chifa trong A thi khong cin quan tAm.

2. Lénh chuyén dit liéu tir  nhé truc ti€p vao thanh ghi A :

Cu phép : Mov A, direct
M3 1énh :

1 1 1 0 0 1 0 1
a7 | a6 |a5 a4 | a3 |a2 |al |a0

Lénh nay chi€m 2 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy
Chttc ning: Chuyén ndi dung clia 6 nhé trong Ram ndi c6 dia chi direct § byte thd
hai vao thanh ghi A. Truc ti€p c¢6 nghia 12 dia chi clia 6 nhé dugc ghi & trong 1énh.

Vidu :

Gia st 6 nhéG c6 dia chi 30h luu ndi dung 32h. Lénh:

Mov A,30h :chuyé&n ndi dung ctia 6 nhé c6 dia chi 1a 30h sang thanh ghi A.
;K€t qua nhu sau: (A)= 32h. chi y dia chi 30h ghi trong 1&nh.
;a7..a0 = 00110000b 1a dia chi cia 6 nhé 30h

3. Lénh chuyén dir liéu tir 6 nhé gidn ti€p vao thanh ghi A :

Cu phép : MOV A,@Ri
M3 1énh :

(e[ Ju Jo o fr Ju Ji |
Lénh ndy chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy

Chitc ning: Chuyén ndi dung 6 nhd trong Ram noi, c6 dia chi chita trong thanh ghi
Ri, vao thanh ghi A.
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= Vidul: thay vi thuc hién “mov A,30h” clia vi du trén thi ta ¢ thé thay biing
lénh “mov A,@R0” s& c6 cung 1 két qud né€u dia chi 30h lIvu vao RO. Pia chi
30h khdng con ghi trong 1énh ma dudc thay bing @RO — nén ki€u 1énh nay
goi 1a 1énh gidn ti€p vi dia chi 30h khdng con xuit hién trong l1&énh. Chid ¥
truGe khi st dung 1€nh nay ta phai lam cho RO mang gid tri 1a 30h.

Vidu: Gia st RO c6 ndi dung 1a 70h, 6 nhd c6 dia chi 70h chita ndi dung 1a OB8h. Lénh:
Mov A,@R0O  ;két qud nhu sau: (A) = 0B8h.

4.  Lénhnap dir li€u 8 bit vao thanh ghi A :

= Ci phép: MOV A, #data
= M3 lénh:

0 1 1 1 0 1 0 0
d7 |d6 |d5 |d4 |d3 [d2 |dl [dO
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
* Chic ning: Nap dit liéu 8 bit data (d0 d&€n d7) vao thanh ghi A.

Vidu: Gid st A c¢6 ndi dung 47h, dit liéu tryc ti€p 1a 32h, 1énh:
Mov A #32h ;k€t qud nhu sau: (A) = 32h.
;d7..d0 =00110010b

5.  Lénh chuyén dit liéu tir thanh ghi A vao thanh ghi :

= Ci phdp: Mov Rn, A
= M3 lénh:

1 |1 |1 |1 |1 [n2 [nl |noO |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

» Chiic ning: Chuyén ndi dung ctia thanh ghi A vio thanh ghi Rn.

Vidu: Gia st A ¢6 ndi dung 47h , 1énh:

Mov RO, A :k€t qud nhu sau: (RO) =47h, (A) =47h.

6. Lénh chuyén dit liéu tir 6 nhé truc ti€p vao thanh ghi Rn :

= Ci phép: MOYV Rn, direct
= M3 lénh:

1 0 | 0 1 n2 |nl | n0
a7 |a6 |a5 |a4 |a3 |a2 |al [a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién Iénh 1a 1 chu ky mdy

» Chiic ning: Chuyén ndi dung clia 6 nhé trong Ram ndi c6 dia chi direct vao thanh
ghi Rn.

Vidu: Gia st R1 ¢6 ndi dung 47h, 6 nhG ¢6 dia chi 30h chita ndi dung Oafh. Lénh:
Mov R1,30h

Lénh chuyén ndi dung 6 nhé c6 dia chi 30h sang thanh ghi R1.

K&t qua nhu sau: (R1) = Oafh, dit liéu trong 6 nhd c6 dia chi 30h khong ddi.

Vixd Iy u3
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7.  Lénh chuyén tic thdi dif liéu 8 bit vao thanh ghi Rn :
= Ciphédp: MOYV Rn, #data
= M3 lénh:

0 1 1 1 1 n2 |[nl | n0
d7 |D6 |d5 [ d4 | D3 [d2 |dl |dO
Lénh ndy chi€m 2 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy
* Chifc ning: Nap dit liéu 8 bit data (d0 d&€n d7) vao thanh ghi Rn.

te.edu.vn

Vi du: Gia sit mudn chuyén dit liéu 47h vao thanh ghi R1:
Mov R1,#47h  ;két qué nhu sau: (R1)=47h.

8.  Lénh chuyén dit liéu tir thanh ghi A vao 6 nhd truc tiép :

= Ci phdp: MOV direct, A
M3 1énh :

1 1 1 1 0 1 0 1
a7 |a6 |a5 |a4 |a3 |a2 |al [a0
Lénh ndy chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky m4y

Chitc ning: Chuyén ndi dung ctia thanh ghi A vao 6 nhé'trong Ram ndi c6 dia chi
direct.

Vidu: Cho ndi dung thanh ghi (A ) = 35H, n6i dung 6 nhé c6 dia chi 10H biing 50H.
Mov 10h,A
Sau khi thyc hién xong thi ndi dung 6 nhg ¢6 dia chi 10h bang 35H.

9.  Lénh chuyén dif liéu tir thanh ghi Rn vao 6 nhd truc tiép :

= Cu phép: MOV direct, Rn
M3 1énh :

1 0 0 0 1 n2 |nl |n0
a7 |a6 |a5 |a4 |a3 |a2 |al | a0
* Lénh nay chi€m 2 byte va thdi gian thuc hién 1&énh 12 2 chu ky mdy

Chitc ning: Chuyén ndi dung ctia thanh ghi Rn vao 6 nhd trong Ram noi c6 dia chi
direct.

Vidu: Cho ndi dung thanh ghi (RO ) = 35H, ndi dung 6 nhé 10H biing 50H.
Mov 10h,RO
Sau khi thyc hién xong thi ndi dung & nhé ¢ dia chi 10h bing 35H.

10. Lénh chuyén dit liéu tir 6 nhé truc ti€p vao & nhé truc tiép :

= Ci phép: MOV direct, direct
= M3 lénh:

“4 » Vixd Iy
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‘a7 ‘a6 ‘aS |a4 ‘a3 ‘aZ |a1 ‘aO ‘
* Lénhnay chi€m 3 byte va thdi gian thyc hién Iénh 1a 2 chu ky mdy

* Chiic ning: Chuyén ndi dung clia 6 nhé trong Ram ndi c6 dia chi direct vao 6 nhé c¢6
dia chi truc direct.

Vidu: Cho ndi dung & nhé c6 dia chi 20H biing 35H va nodi dung & nhd c6 dia chi 10H
bing 50H.

Mov 10h,20h

Sau khi thyc hién xong thi ndi dung & nhd c6 dia chi 10h bing 35H.

11. Lénh chuyén dif liéu tir & nhd gidn ti€p vao 6 nhd truc tiép :
= Ci phdp: MOV direct, @Ri
Mai 1énh :

1 0 0 0 0 1 1 i
a7 |a6 |a5 |a4 |a3 |a2 |al |a0
Lénh ndy chi€m 2 byte va thdi gian thyc hién 1énh 1 2 chu ky mdy

Chitc ning: Chuyén ndi dung 6 nhé c6 dia chi chita trong thanh ghi Ri vao 6 nhé ¢
dia chi direct.

Vidu: Cho ndi dung thanh ghi (RO ) = 05H, ndi dung 6 nhé c¢6 dia chi 05h bang FFH va
ndi dung 6 nhd c6 dia chi 10H biing 50H.

Mov 10h;@r0

Sau khi thuc hién xong thi ndi dung 6 nhé c6 dia chi 10h bing FFH.

12. Lénh chuyén dir liéu vao 6 nhd truc tiép :

= Cu phép: MOV direct, #data
M3 1énh :

0 1 1 1 0 1 0 1
a7 | a6 |a5 |a4 | a3 |a2 |al |a0
d7 (d6 |d5 |d4 [d3 |d2 |dl |dO

* Lénhnay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy
* Chifc ning: Nap dit liéu data 8 bit (d0 d&€n d7 ) vao 6 nhd c6 dia chi direct.

Vidu : Cho ndi dung 6 nhé c6 dia chi 05h bing FFH.
Mov 05h,#25H

Sau khi thuc hién xong thi ndi dung 6 nhg ¢6 dia chi 05h bang 25H.

13.  Lénh chuyén dit liéu tir thanh ghi A vio 6 nhg gidn ti€p :

= Cu phép: MOV @Ri, A
= M3 lénh:

e e Jr Jo Ju Ju i |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
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* Chiic ning : Chuyén ndi dung clia thanh ghi A vio 6 nhé trong Ram noi c6 dia chi
chtta trong thanh ghi Ri.

14. Lénh chuyén dif liéu tir & nhd truc ti€p vio 6 nhd gidn tiép :
= Cii phip : MOV @Ri, direct
= M3 l€nh:

1 0 1 0 0 1 1 i
a7 | a6 |a5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Chtc ning: Chuyén ndi dung 6 nhé c6 dia chi direct vao 6 nhé cé dia chi chita trong
thanh ghi Ri.
15. Lénh chuyén dit liéu tifc thdi vao 6 nhé gidn tiép :
= Ciphédp: MOV @R, #data
= M3 lénh:

0 1 1 1 0 1 1 I

d7 |d6 |d5 |[d4 |[d3 |d2 |dl | DO

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chuky mdy

* Chifc ning: Nap dit liéu data 8 bit (d0 d&€n d7) vao'd nhé c6 dia chi chita trong thanh
ghi Ri.

16. Lénh chuyén dir liéu tifc thdi 16 bit vao thanh ghi con trd dit liéu :

= Cu phép: MOV dptr, #datalé
= M3 lénh:

1 0 0 1 0 0 0 0

dl (dl [dl |dl |dl |dl |[d9 |d8
5 4 3 2 1 0
d7 |d6 |d5 [d4 |[d3 |d2 |dl |dO
* Lénhnay chi€m 3 byte va thdi gian thyc hién Iénh 1a 2 chu ky mdy

» Chdc ning: Nap dir liéu data 16 bit vao thanh ghi con trd d@ liéu dptr.
17. Lénh chuyén dir liéu tir & nhé c6 dia chi 1a Dptr + A vao thanh ghi A :

= Ci phép: MOVC A,@A+DPTR
= M3 lénh:

o Jo [1 Jo o Jr Ji |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 13 2 chu ky mdy

* Chic ning : chuyén nodi dung clia 6 nhS ngoai, ¢ dia chi chita biing dptr cong véi
gi4 tri chia trong A, chuy@n vio thanh ghi A.
18. Lénh chuyén dit liéu tir 6 nhé c6 dia chila PC + A vao thanh ghi A :
= Ciphédp: MOVC A,@A+PC
= M3 lénh:

oy » Vixd Iy
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* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy
* Chiic ning : chuyén nodi dung ctia 6 nhd ngoai c6 dia chi chita bing PC cong véi gid
tri chita trong A dudc chuyén vio thanh ghi A.
19. Lénh chuyén dif liéu tir & nhd ngoai gidn ti€p (8 bit dia chi) vao thanh ghi A :
= Cd phép: MOVX A, @Ri
= M3 lénh:

(L Jr Jr Jo Jo Jo J1 Jr |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Chiic ning : chuyén ndi dung 6 nhé ngoai cé dia chi chira trong thanh ghi Ri vao
thanh ghi A.
20. Lénh chuyén dit liéu tir 6 nhé ngoai gidn ti€p (16 bit dia chi) vao thanh ghi A :
= Ciphédp: MOVX A,@DPTR
M3 1énh :

o Jr Jo Jo Jo Jo Jo |
Lénh ndy chi€m 1 byte va thdi gian thyc hién 1énh 1 2 chu ky mdy

Chiic ning : chuyén ndi dung ciia 6 nhd ngoii cé dia chi chita trong thanh ghi dptr
vao thanh ghi A.
21. Lénh chuyén dif liéu tir thanh ghi A vao 6 nhS ngoai gidn ti&p (8 bit dia chi) :

= Ciphédp: MOVX @ Ri, A

= M3 lénh:

[ Jr Jr Jo Jo Ju i |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Chiic ning : chuyén ndi dung ciia thanh ghi A ra 6 nhé ngoai c6 dia chi chita trong
thanh ghi Ri.
22. Lénh chuyén dit liéu tir thanh ghi A vao 6 nhd ngoai gidn ti€p (16 bit dia chi) :
= Ci phédp: MOVX @DPTR, A
= M3 lénh:

(v Ju J1 Jo Jo Jo Jo |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 2 chu ky mdy

» Chiic ning : Chuyén noi dung ctia thanh ghi A ra 6 nhé ngoai c6 dia chi chira trong
thanh ghi dptr.
23. Lénh c4t ndi dung 6 nhé truc ti€p vao ngin x&p :
= Ciphdp: PUSH direct
= M3 lénh:

1 1 0 0 0 |0 0 0
a7 | a6 |AS5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy
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» Chifc ning: cAt ndi dung clia 6 nhé c6 dia chi direct vio & nhd ngin x&p. Con trd
ngin x&p SP ting 1én 1 tru6c khi lvu ndi dung.

24. Lénhlay dif liéu tir ngin x&p trd vé 6 nhd truc ti€p :

= Cu phép: POP direct

= M3 l€nh:
1 1 0 1 0 0 0 0
a7 | a6 |a5 a4 | a3 |a2 |al |a0

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Chifc ning: 14y ndi dung clia 6 nhd ngin x&p trd cho d nhé ¢6 dia chi direct. Con trd
ngin x€p SP gidm 1 sau khi 14y dit liéu ra.

25. Lénh trao ddi dit liéu giita thanh ghi vdi thanh ghi A :

= Cu phép:
M3 1énh :

XCH A,Rn

|

1

1

K

[0

1

‘n2 |n1

nO‘

* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

XCH A,RO
K&t qud sau khi thuc hién (A) = 70H va (RO) = 35H

26. Lénh trao ddi dit liéu giita 6 nhd truc ti€p vdi thanh ghi A :

= Cu phép: XCH A,Direct

= M3 lénh:
1 1 0 0 0 1 0 1
a7 |a6b |a5 |a4 |a3 |a2 |al |a0

Chifc niing : Trao ddi ndi dung clia thanh ghi Rn véi thanh ghi A.
Vi du : cho ndi dung ctia thanh ghi (A) = 35H va (R0) = 70H

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chiic ning : Trao d3i noi dung clia thanh ghi A v6indi dung 6 nhé cé dia chi direct.

27. Lénh trao ddi dir liéu giita 6 nhé gidn ti€p v6i thanh ghi A :

= Cu phép:
= M3 lénh:

XCH A,@Ri

|

1

1

K

K

K

1

1

i

* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

» Chiic ning : Trao ddi ndi dung clia 6 nhd c6 dia chi chita trong thanh ghi Ri vdi

thanh ghi A.

28. Lénh trao ddi 4 bit dit liéu giita 6 nhd gidn ti€p vdi thanh ghi A :

= Ci phdp : XCHD A,@Ri
= M3 lénh:
1 1 0 1 0 1 1 i
“e VixF ly
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* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
» Chiic ning : Trao ddi dit liéu 4 bit thip clia 6 nhd c6 dia chi chita trong thanh ghi Ri
véi dit liéu 4 bit thdp trong thanh ghi A.

B. Nhdm 1énh s6 hoc :

1.  Lénh cdng thanh ghi A véi thanh ghi :

= Ci phdp: ADD A,Rn
= M3 lénh:

o o |1 Jo [1 |n2 |nl [n0 |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chiic ning : cong ndi dung thanh ghi A véi ndi dung thanh ghi Rn, k&t qua luu trong
thanh ghi A. Lénh ¢6 4nh hudng d&€n thanh ghi trang thai.

Vidu l: Gid st A c6 ndi dung 47h va RO c6 n6i dung 1a 32h, Iénh:
ADD A,RO :k&t qua nhu sau: (A) = 79h, (C) = 0.

Vidu2: Gia st A c6 ndi dung 0D9h va RO c6 ndi dung 1a OB8h, 1énh:
ADD A,RO ;k€t qua nhu sau: (A) =91h, (C) =1.

2. Lénh cong nodi dung 6 nhd truc ti€p vao thanh ghi A

= Cu phép: ADD A, direct
= Mj3 lénh:

0 0 1 0 0 1 0 1
a7 | a6 |a5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chifc ning: Cong ndi dung clia 6 nhd c6 dia chi direct vdi ndi dung thanh ghi A, két
qud chita & thanh ghi A. Lénh c6 4nh hudng dé€n thanh ghi trang thdi.

Vidu 1: Gid st A ¢6 ndi dung OD9h va 6 nhé c6 dia chi 30h luu n6i dung OB8h, 1€nh:
ADD A,30h :k&t qua nhu sau: (A) = 81h, (C) =1.

Vidu?2: Gia st A c6 ndi dung 47h va 6 nhd c6 dia chi 30h luu ndi dung 32h, 1é€nh:
ADD A,30h :k&t qud nhu sau: (A) = 79h, (C) =0.

3.  Lénhcong ndi dung 6 nhd gidn ti€p vao thanh ghi A :
= Ciu phép: ADD A,@Ri
= M3 lénh:

o Jo Jt Jo Jo [t [1 [i |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

» Chdc ning: cong ndi dung cia 6 nhd ¢ dia chi chia trong thanh ghi Ri v§i thanh ghi
A, k€&t qlia luu trit trong thanh ghi A. Lénh c¢6 4nh hudng d€n thanh ghi trang th4i.

Vi du: Gia st A ¢6 ndi dung 0D9h, 6 nhé ¢6 dia chi 30h ¢6 ndi dung 1a 0B8h, RO c6 ndi
dung 1a 30h, 1&€nh:

ADD A,@R0 k&t qdia nhu sau: (A) = 91h, (C) =1.
Vixd Iy _ _ “9
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4.  LénhcOng dir liéu tic thai 8 bit vao thanh ghi A :

Cu phép : ADD A, #data
M3 1énh :

0 0 1 0 0 1 0 0
d7 [d6 [d5 |d4 |[d3 |d2 |dl |dO
Lénh ndy chi€m 2 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy

Chiic ning: Cong dif liéu data 8 bit (d0 dén d7) vdi ndi dung thanh ghi A, két qud
luu trit trong A. Lénh c6 4nh hudng d&€n thanh ghi trang thai.

te.edu.vn

Vidul:

Vi du2:

Gid st A ¢6 ndi dung 47h, dit liéu truc ti€p 1a 32h, 1&nh:
ADD A #32h :k€t qud nhu sau: (A) = 79h, (C) = 0.
Gia str A ¢6 ndi dung D9h, dit liéu truc ti€p 12 B8h, 1énh:
ADD A #0B8h k&t qud nhu sau: (A) =91h, (C) = 1.

5. Lénh cOng thanh ghi A v&i thanh ghi c6 bit carry :

Cu phép : ADDC A,Rn
M3 1énh :

o [o |1 |1 |1 [n2 |[nl [no |
Lénh ndy chi€m 1 byte va thdi gian thyc hién 1&énh 121/ chu ky mdy

Chiic ning : cong ndi dung thanh ghi A véi ndi dung thanh ghi Rn véi bit C, két qua
luu trong thanh ghi A. Lénh c6 4nh hudng dé€n thanh ghi trang th4i.

Vidul:

Vi du2:

Gia st A ¢6 ndi dung 47h, R1 ¢6 n6i dung 32h va ¢ (C) =1, 1énh:
ADDC AR1 ;k€t qua nhu sau: (A) = 7ah, (C) = 0.

Gia st A ¢6 noi dung 0D9h, RO c6 ndi dung 1a 0B8h, (C) =1, 1énh:
ADDC A,RO :k&t qua nhu sau: (A) = 92h, (C)=1.

6. Lénh cong nodi dung 6 nhé truc ti€p vao thanh ghi A c¢é bit carry :

Cu phép : ADDC A, direct
M3 1énh :

0 0 1 1 0 1 0 1
a7 |a6 |a5 |a4 |a3 |a2 |al |a0
Lénh ndy chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy

Chitc ning: Cong ndi dung cia 6 nhd c6 dia direct ndi dung thanh ghi A va bit C,
ké&t qué chita & thanh ghi A. Lénh c6 4nh hudng dén thanh ghi trang thai.

Vidu 1:

Vi du 2:

Gia st A ¢6 n6i dung 47h, 6 nhé 30h c6 ndi dung 32h va ¢ (C) =0, 1énh:
ADDC A,30h  :két qua nhu sau: (A) = 7%, (C) = 0.

Gia st A ¢6 ndi dung 0D9h, 6 nhé 30h c6 ndi dung 1a 0B8h, C:=1, 1énh:
ADDC A,30h k&t qué nhu sau: (A) = 92h, (C) = 1.

7.  Lénh cong ndi dung 6 nhé gidn ti€p vao thanh ghi A c6 bit carry :

Ci phép : ADDC A,@Ri
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= M3 lénh:
o Jo [t Jr Jo Jr Ju [i |
* Lénhnay chi€m 1 byte va thdi gian thyc hién Iénh 1a 1 chu ky mdy

» Chtc nidng : cong ndi dung ctia 6 nhd ¢6 dia chi chita trong thanh ghi Ri v§i thanh
ghi A véi bit C, k€t qua luu trit trong thanh ghi A. Lénh c¢6 4nh hudng dén thanh ghi
trang thai.

Vidu 1: Gid st A ¢6 ndi dung 47h, 6 nhé 30h ¢6 ndi dung 32h, RO ¢6 ndi dung 1a 30h va
cd (C)=0, lénh:

ADDC A,@R0O ;két qua nhu sau: (A) = 79h, (C) = 0.

Vidu2: Gid st A c¢6 ndi dung 0D9h, 6 nhé 30h c¢6 ndi dung 1a OB8h, RO c6 ndi dung 30h
va (C) =1, 1énh:

ADDC A,@R0 k&t qud nhu sau: (A) = 92h, (C)=I.

8.  Lénh cong dir li¢u 8 bit vao thanh ghi A c6 bit carry :

= Cu phép: ADDC A, #data
= M3 lénh:

0 0 1 1 0 1 0 0

d7 |d6 |d5 |d4 [ d3 [d2 |dl |[dO

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky may.

* Chiic ning: Cong dit liéu data 8 bit (d0 d€n d7) vdi ndi dung thanh ghi A va bit C,
k&t qud luu trit trong A. Lénh ¢6 4nh hudng dé€n thanh ghi trang thai.

9.  Lénh trr thanh ghi A vd&i thanh ghi :

= Cu phép: SUBB A,Rn
= M3 lénh:

1 o Jo |1t |1 [n2 |[nl [no |
* Lénhnay chi€m 1 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy

= Chuc ndng : Tror ndi dung thanh ghi A v6i nd1 dung thanh ghi Rn va trit cho c6 Carry,
k&t qud luu trong thanh ghi A. Lénh c6 4nh hudng dé€n thanh ghi trang thai.

Vidu 1: Gid st A ¢6 ndi dung 47h, ndi dung thanh ghi RO 1a 32h va ¢6 (C)=0, 1énh:
SUBB A,RO :k€t qua nhu sau: (A) = 15h (C)=0.

Vidu?2: Gid st A c6 ndi dung 0B9h, thanh ghi RO c6 n6i dung 1a 5Ah va (C)=1, 1énh:
SUBB A,RO :k&t qua nhu sau: (A) = 5Eh, (C) =0.

10. Lénh trr ndi dung thanh ghi A cho ndi dung 6 nhd truc tiép :

= Ci phép: SUBB A, direct
= M3 lénh:

1 0 0 1 0 1 0 1
a7 |a6 |a5 |a4 |a3 |a2 |al [a0
» Lénhnay chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy
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» Chdc ning: Trir ndi dung thanh ghi A cho ndi dung ctia 6 nhé c6 dia chi direct va trir
cho c& Carry, két qua chita & thanh ghi A. Lénh c6 4nh huéng dén thanh ghi trang
thdi.

11. Lénhtr¥ ndi dung thanh ghi A cho ndi dung 6 nhé gidn tiép :

SUBB A,@Ri

Cu phép :
M3 1énh :

(oo Jo [1 Jo [t fr Ji |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

Chtc nang: Trit ndi dung ctia thanh ghi A cho dit liéu cia 6 nhé cé dia chi chia
trong thanh ghi Ri va trit cho ¢ carry, k&t qha luu trit trong thanh ghi A. Lénh ¢6 dnh
hudng dén thanh ghi trang thdi.

12.  Lénh trir ndi dung thanh ghi A cho dir liéu tdc thdi 8 bit :

SUBB A, #data

Cu phép :
Ma Iénh :

(subtract: trir)

1 0 0 1 0 1 0 0
d7 |d6 |d5 [d4 |d3 |d2 | D1 |dO
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh1a 1 chu ky mdy

Chtic ning: Trit ndi dung thanh ghi A cho'dit liéu 8 bit dO0 d&n d7 va trir cho ¢& carry,

két qlia luu trit trong A. Lénh ¢é 4nh hudng dén thanh ghi trang thai.
13. Lénh tang ndi dung thanh ghi A :

INC A

Cu phép :
M3 1énh :

(increment: ting 1én 1 don vi)

0 Jo Jo Jo Jo Jt Jo Jo |
Lénh ndy chi€m 1 byte va thdi gian thuc hién Iénh 1 1 chu ky mdy

Chic ndng: Tang ndi dung thanh ghi A 1én 1.

te.edu.vn

Vidu 1: Gia st A ¢6 ndi dung 35h, Iénh:
INC A ;k€t qiia nhu sau: (A) = 36h.
Gia st A ¢6 ndi dung FFh, 1énh:

INC A

Vidu 2:
:k€t qiia nhu sau: (A) = 00h.

14. Lénh ting ndi dung cla thanh ghi :
INC Rn

Cu phép :
M3 1énh :

o o [o Jo |1 [n2 |[nl [no |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chitc ndng: Tdng ndi dung thanh ghi Rn 1én 1.

15. Lénh ting ndi dung 6 nhé truc ti€p :
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= Cu phép: INC direct

= Ma Iénh:

0 0 0 0 0 1 0 1
a7 |a6 |a5 |a4 |a3 |a2 |al [a0
» Lénhnay chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy

» Chiic ning: Ting ndi dung clia 6 nhS c6 dia chi truc ti€p & byte thit 2 1én 1.

16. Lénh ting ndi dung 6 nhé gidn tiép :
= Cu phap: INC @Ri
= M3 lénh:

0 Jo Jo Jo Jo [t [1 [i |
» Lénhnay chi€m 1 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy

» Chic ning: Tang ndi dung ctia 6 nhd ¢6 dia chi chita trong thanh ghi Ri 1én 1.

Vidu: Gia st ndi dung 6 nhé 30h 1a 35h, thanh ghi RO ¢6 ndi dung 1a 30h, 1&€nh:

INC RO ;k€t qud nhu sau: 6 nhé (30h) = 36h

17. Lénh ting ndi dung con trd dit liéu Dptr :

» Cu phap: INC dptr
= M3 lénh:

| Lapet [t Jo Jo Jo [1 |1 |
* Lénhnay chi€m 1 byte va thdi gian thuc hién I&énh 1a 2 chu ky mdy

» Chic ning: Tang ndi dung cla thanh ghi con tré dit liéu dptr 1én 1.
18. Lénh gidm ndi dung thanh ghi A :

= Cu phép: DEC A
Mai 1énh :

o Jo Jo J1 Jo Jt Jo Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chtic ning: Gidm ndi dung thanh ghi A xudng 1.

Vidul: Gia st A c6 ndi dung 35h, 1é€nh:

DEC A :két qlia nhu sau: (A) = 34h.
Vidu2: Gid st A c6 ndi dung 00h, 1€nh:

DEC A :k€t qlia nhu sau: (A) = FFh.

19. Lénh gidm ndi dung cia thanh ghi :
= Cu phép: DEC Rn
= Ma Iénh:

o [o Jo |1 [1 |n2 |[nl [n0 |

= Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy.
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» Chtc ning: Gidm ndi dung thanh ghi Rn xudng 1.

te.edu.vn

Vidu: Giad st RO1a 35h, 1énh:
DEC RO ;k€t qua nhu sau: (RO) =34h.

20. Lénh gidm ndi dung & nhd tryc tiép :
= Cu phép: DEC direct
Ma3a lénh :

0 0 0 1 0 1 0 1
a7 | a6 |a5 |a4 |a3 |a2 |al |a0
Lénh ndy chi€m 2 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

Chtic ning: Gidm ndi dung ctia 6 nhd c6 dia chi direct § byte thit 2 xudng 1.

Vi du: Gia st 6 nhG 30h c6 ndi dung 1a 35h , 1énh:
DEC 30h ;k&t qua nhu sau: 6 nhé c6 dia chila 30h luu 34h.

21. Lénh gidm noi dung 6 nhé gidn tiép :
= Ci phép: DEC @Ri
M3 1énh :

0 o Jo Jt Jo JuJu i |
* Lénhnay chi€m 1 byte va thdi gian thuc hién Iénh1a 1 chu ky may

» Chiic ning: Giam ndidung cia 6 nhé c6 dia chi chita trong thanh ghi Ri xudng 1.
22. Lénh nhan thanh ghi A véi thanh ghi B :

= Cu phép: MUL AB
= M3 lénh:

(1 o [t Jo Jo |1 Jo Jo |
* Lénhnay chi€m 1 byte va thdi gian thyc hién Iénh 1a 4 chu ky mdy

* Chic ning: Noi dung clia thanh ghi A nhan véi ndi dung cda thanh ghi B, k€t qlia la
mdt dit liéu 16 bit, 8 bit thap luu trit trong thanh ghi A, 8 bit cao lvu trit trong thanh
ghi B.

Vidu: Gia st thanh ghi A ¢6 ndi dung 1a 50h,thanh ghi B ¢6 ndi dung 0AOh , 1&€nh:
MUL AB :K&t qlia nhu sau: 50h*A0h:= 3200h thi (A) = 00 va (B) = 32h.

23. Lénh chia thanh ghi A cho thanh ghi B :
= Cu phép: DIV AB
= M3 lénh:

(1 o Jo Jo Jo |1 Jo Jo |
» Lénhnay chi€m 1 byte va thdi gian thuc hién 1&énh 12 4 chu ky mdy

* Chtc ning: Noi dung clia thanh ghi A chia cho ndi dung ctia thanh ghi B, k&t qlia cta
phép chia luu trit trong thanh ghi A, s6 du luu trit trong thanh ghi B. Lénh 4nh huéng
dé&n thanh ghi trang thai: Bit C va bit OV bi x6a vé 0, néu phép chia nay ma dif liéu
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trong thanh ghi B = 00h thi ndi dung thanh ghi A khong thay ddi, ndi dung chita trong
thanh ghi B khong x4dc dinh va bit OV =1, bit Cy = 0.

24. Lénh diéu chinh thap phan ndi dung thanh ghi A :

Cd phép : DA A
M3 1énh :

[t [t o J1 Jo |1t Jo Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién Iénh 1 4 chu ky mdy
Chtic ning: N&u 4 bit thAip A3A2A1A0>9 hoic bit AC = 1thi A3A2A1A0 + 6, két
qtia luu trd lai trong A. N&u 4 bit cao A7TA6A5A4>9 hoic bit Cy = 1 thi ATA6A5A4
+ 6, k&€t qua luu trd lai thanh ghi A. K&t qué sau cuing trong thanh ghi A la s6 BCD.

C. Nhom 1énh logic :

1.  Lénh and thanh ghi A v§i thanh ghi :

Cu phép : ANL A,Rn (and logic)
Mai 1énh :

o |1 o |1 |1 [n2 |nl [no |
Lénh nay chi€m 1 byte va thdi gian thuc hiénlénh1a 1 chu ky mdy

Chtc ning: Noi dung thanh ghi A and v6i ndi dung thanh ghi Rn, két qué Iwu trit
trong thanh ghi A.

Vidu:

Mov A #10110011b
Mov RO,#11001011b
Anl a,r0 :k&t qua (A) = 10000011b

2. Lénh and thanh ghi A véi ndi dung 6 nhd truc tiép :

Ci phdp : ANL A, direct

0 1 0 1 0 1 0 1
a7 | A6 |a5 |a4 |a3 | A2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy

Chtic ning: Noi dung thanh ghi A and vdi ndi dung clia 6 nhé c6 dia chi direct, k&t
qua chita § thanh ghi A.

3.  Lénh and thanh ghi A v6i ndi dung d nhé gidn tiép :

Cu phép : ANL A, @Ri
Mai 1énh :

o [t Jo [1 Jo [t fr Ji |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 1a 1 chu ky mdy

Chtic nang: Noi dung thanh ghi A and v6i 6 nhG ¢6 dia chi chda trong thanh ghi Ri,
k&t qué luu trit trong thanh ghi A.
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4.  Lénh and thanh ghi A vd&i dit li€u titc thdi 8 bit :
= Cu phép: ANL A, #data
= M3 lénh:

0 1 0 1 0 1 0 |0

d7 |d6 |[d5 |d4 |d3 |D2 |dl |dO

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chitc ning: Ndi dung ciia thanh ghi A and véi dit liéu dO dén d7 , k&t qua luu trir
trong thanh ghi A.

Vidu:
Mov A #10110011b
Anl a,#00001111b :k€t qud (A) = 00000011b

5. Lénhand ndi dung 6 nhd truc ti€p vdi ndi dung thanh ghi A :
= Ci phdp: ANL direct, A
Mai 1énh :

0 1 0 1 0 0 1 0
a7 |a6 | A5 |a4 |a3 | A2 |al [a0
Lénh ndy chi€m 2 byte va thdi gian thuc hién'lénh 1 1 chu ky mdy

Chtc ning: Noi dung 6 nhd c6 dia chi direct and v6i ndi dung ctia thanh ghi A, két
qua luu trit vao 6 nhd.

Mov A #10110011b
Mov 10h,#11110000b
Anl 10h,a ;k€t qud 6 nhé c6 dia chi 10h Ivu 10110000b.

6. Lénh and ndi dung 6 nhd truc ti€p véi dit liu titc thdi 8 bit :
= Cu phép: ANL direct, #data
= M3 lénh:

0 1 0 1 0 0 1 1

a7 | a6 |a5 |a4 |a3 | A2 |al |a0
d7 |d6 |d5 |[d4 |[d3 |d2 |dl |dO
* Lénhnay chi€m 3 byte va thdi gian thuc hién 1énh 1a 2 chu ky mdy

» Chic ning: Noi dung ctia 6 nhé ¢6 dia chi direct and vé6i 8 bit dit liéu 8 bit, k€t qua
luu trit vao 6 nhd.
7.  Lénh or thanh ghi A véi thanh ghi :
= Cu phép: ORL A, Rn
= M3 lénh:

0 |1 Jo Jo |1 [n2 [nl |n0 |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
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* Chiic ning: Noi dung thanh ghi A or v4i ndi dung thanh ghi Rn, k&t qua luu trit trong
thanh ghi A.
Vidu :

Mov A #10110011b
Mov RO,#11001011b
Orl a,r0 ;k€t qud (A) =11111011b.

8.  Lénh or thanh ghi A véi ndi dung 6 nhd truc tiép :

= Cd phép: ORL A, direct
= M3 l€énh:

0 1 0 0 0 1 0 1
a7 |ab |a5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chic ning: Noi dung thanh ghi A or v6i ndi dung ctia 6 nhé c6 dia chi direct, k€t qua
chita § thanh ghi A.
9.  Lénh or thanh ghi A v6indi dung 6 nhé gidn tiép :

= Cu phép: ORL A, @Ri
= M3 lénh:

oot Jo Jo Jo 1 [r i |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 1 chu ky mdy
* Chtc ning: Noi dung thanh ghi A or véi 6 nhé ¢6 dia chi chifa trong thanh ghi Ri, két
qua luu trit trong thanh ghi A.

10. Lénh or thanh ghi A véi dit liéu tdc thdi 8 bit :
= Cu phép: ORL A, #data
Ma Iénh :

0 1 0 0 0 1 0 0
d7 |d6 |d5 |d4 [d3 |d2 |dl |dO
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh1a 1 chu ky mdy

Chiic ning: Ndi dung clia thanh ghi A or véi dit liéu 8 bit data (tir d0 d&€n d7), két
qua luu trit trong thanh ghi A.

11. Lénh or ndi dung 6 nhé truc ti€p v6i ndi dung thanh ghi A :
= Cu phép: ORL direct, A
= M3 lénh:

0 1 0 0 0 0 1 0
a7 | a6 |a5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chiic ning: Noi dung 6 nhé c6 dia chi direct or v6i ndi dung clia thanh ghi A, két qlia
luu trit trong 6 nhé ¢6 dia chi direct.
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12. Lénh or ndi dung & nhé tryc ti€p véi dit lidu tirc thdi 8 bit :
= Ciphédp: ORL direct, #data
= M3 lénh:

0 1 0 0 0 0 1 1

a7 | a6 |a5 |a4 |a3 |a2 |al |a0
d7 |d6 |d5 [d4 |d3 |d2 |dl |dO
* Lénhnay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Chiic ning: Noi dung clia 6 nhé c6 dia chi direct or véi dit liéu 8 bit (tir dO d€n d7 ) &
byte thit 3, k€t qud luu trit trong 6 nhé.

13. Lénh ex-or thanh ghi A vé&i thanh ghi :

= Cu phép: XRL A, Rn
= M3 lénh:

o |1 |1 Jo |1 [n2 [nl [n0 |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
* Chtc nidng: Ndi dung thanh ghi A ex-or v6i ndi dung thanh ghi Rn, k&t qua luu trit
trong thanh ghi A.

14. Lénh ex-or thanh ghi A véi ndi dung 6 nhd truc tiép :
= Ci phép: XRL A, direct
= M3 lénh:

0 1 1 0 0 1 0 1
a7 |a6 |a5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién Iénh1a 1 chu ky mdy

* Chic ning: Noi dung thanh ghi A ex-or vdi ndi dung ctia 6 nhd c6 dia chi direct, k&t
qua chia G thanh ghi A.
15. Lénh ex-or thanh ghi A véi ndi dung 6 nhd gidn ti€p :
= Ct phip : XRL A, @Ri
M3 1énh :

ot Ju Jo Jo Jr Ju Ji |
Lénh ndy chi€m 1 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy

» Chtic ning: NOi dung thanh ghi A ex-or vdi 6 nhé c6 dia chi chia trong thanh ghi Ri,
k&t qud luu trit trong thanh ghi A.
16. Lénh ex-or thanh ghi A vé§i dit liéu tic thdi 8 bit :
= Cu phép: XRL A, #data
= M3 lénh:

0 1 1 0 0 1 0 0
d7 [d6 [d5 |d4 |[d3 |d2 |dl |dO
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
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* Chifc ning: Noi dung clia thanh ghi A ex-or véi dif liéu data, k&t qda luu trit trong
thanh ghi A.

17. Lénh ex-or ndi dung & nhé tryc ti€p véi ndi dung thanh ghi A :
= Cd phép: XRL direct, A
= M3 l€énh:

0 1 1 0 0 0 1 0
a7 | a6 |a5 |a4 |a3 |a2 |al |a0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chic ning: Noi dung 6 nhé c6 dia chi direct ex-or v6i ndi dung clia thanh ghi A, k&t
qua luu trit vao 6 nhd.
18. Lénh ex-or ndi dung 6 nhd truc ti€p véi dit liu tife thdi 8 bit :
» Cd phép: XRL direct, #data
= M3 lénh:

0 1 1 0 0 0 1 1

a7 | a6 |a5 |a4 |a3 |a2 |al | a0

d7 |d6 |d5 |d4 |d3 [d2 |dl.}dO

* Lénhnay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Chic ning: Noi dung ctia 6 nh§'¢6 dia chi direct ex-or véi 8 bit dit liéu data 8 bit, két
qua luu trr vao 6 nhg.

19. Lénh x6a n0i dung thanh ghi A :
= Cu phép: CLR A (clear a)
Ma3a 1énh :

(L Jt Jr Jo Jo |t Jo Jo |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

» Chiic ning: Noi dung thanh ghi A biang zero.
20. Lénh bu ndi dung thanh ghi A :

= Cu phép: CPL A (complement A)
M3 1énh :

(e f1 Jr Jo [r Jo fo |
Lénh ndy chi€m 1 byte va thdi gian thuc hién Iénh 12 1 chu ky mdy
* Chtc ning: Noi dung thanh ghi A dugc 18y bu 1, k€t qua chia trong A.

Vidu:
Mov A #10110011b
Cpl a :k&t qua (A) = 01001100b.

21. Lénh xoay trdi ndi dung thanh ghi A :

= Cud phép: RL A (rotate left)
= M3 lénh:
Vixd ly . ) B9
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0 Jo [t Jo Jo Jo |1 1 |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

= Chttc ndng: NO1 dung thanh ghi A dudc xoay trdi 1 bit minh hoa nhu hinh vé.

C A7 A6 A5 A4 A3 A2 Al A0

A

N\ZAA AN\

te.edu.vn

Vidu:
Mov A #1011 0011b ;
RL A :1énh thi nha't

Gia tri ban diu ctia C ta khong cAn quan tAm d€n két qué sau khi xoay thi (A)=01100111b
va ¢& (C) = 114 do bit A7 bing 1 chuyén sang.

RL A ;1énh tha 2
K&t qua sau khi xoay thi (A) = 11001110b va ¢& (C) = 0 12 do bit A7 biing 0 chuyén sang.

22. Lénh xoay trdi ndi dung thanh ghi A va bit carry :

= Cu phép: RL.C A
M3 1énh :

o Jo [t Jt Jo Jo Jr [1 |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
Chitc ndng: NOi dung thanh ghi A va bit C dugc xoay trdi 1 bit.

C A7 A6 AS A4 A3 A2 Al A0

NAATNNINN

Vidu 1: Gié st cho c¢d C = 0 truGc khi thuc hién 1énh
Mov A #10110011b

RLC A :k&t qua (A) =01100110b va ¢ (C) =1
Vidu 2:
Setb ¢ ;Jam ¢ C biang 1
Mov A, #00000000b
160 2 H 2 [/ 12 H 1 A Vi le’ [Sl
Tht-rierDH-SPKTPHEM—httpHrrwrw-thtvierspktett-vh
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Chuong 4: Vi digu kién & bit 8051 SPKT
RLC A :k€t qud (A) = 0000 0001b va ¢ (C)=0
Setb ¢ ;Jam ¢3 C bing 1
RLC A :k€t qua (A) = 0000 0011b va cd (C)=0
Setb ¢ ;Jam ¢ C bang 1
RLC A k€t qud (A)=01111111bva cd (C)=0
Setb ¢ :1am cd C bing 1 (Iin thit 8)
RLC A k€t qua (A)=11111111b va ¢ (C)=0
Setb ¢ ;1am c¢& C bing 1 (1an thi 9)
RLC A k€t qua (A)=11111111bva cd (C)=1

JXXXX

clr ¢ ;Jam ¢& C bing 0
RLC A k&t qui (A)= 1111 1110bva c3 (C) = 1

23. Lénh xoay phdi ndi dung thanh ghi A :

= Ci phdp: RR'A (rotate right)
Mai 1énh :

0 Jo Jo Jo Jo Jo |1 |1 |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy
» Chiic ning: Noi dung thanh ghi A dugc xoay phdi 1 bit ngugc véi 1énh RL A.

24. Lénh xoay phdi ndi dung thanh ghi A va bit carry :

= Ciphép: RRC A
Ma Iénh :

(1t J1 Jo Jo [t Jo fo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy
Chtic nang: Noi dung thanh ghi A va bit C dudc xoay phai 1 bit ngudgc véi 1énh RLC
A.

25. Lénh xoay thanh ghi A 4 bit :
= Cu phéap: SWAP A
= M3 lénh:
I I |

= Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 1 chu ky mdy

= Chifc ning: hodn chuyén 4 bit thip va 4 bit cao trong thanh ghi A.

Vidu:
Mov A #3EH

Vixd Iy » 151
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Swap A :k€t qud (A) = E3H

D. Nhdm lénh chuyén quyén di€u khién :

Nhém 1énh nay 1a nhém 1énh chuyén quyén diéu khién cé nghia 13 vi diéu khién dang
thuc hién 1énh tai dia chi nay thi ¢6 thé nhdy dén hoic chuyén dé&n thyc hién 1énh tai mot dia chi
khac.

Trong nhém nay gdm c6 1énh goi chudng trinh con, 1énh k&t thic chuong trinh con trd vé
chuong trinh chinh, 1énh nhdy khong diéu kién va 1&énh nhdy c6 diéu kién.

Céc 1&énh nhdy bao gdm l&énh nhdy tuong ddi, 1énh nhdy tuyét ddi, 1énh nhdy dai.

Céc 1énh nhdy c6 diéu kién thi khi théa diéu kién thi 1énh s& nhdy con n&u khong thda
diéu kién thi sé& thyc hién 1&énh k& ngay sau 1énh nhdy. G day chi trinh bay diéu kién thda con diéu
kién khong thda thi ta hi€u ngam.

1.  Lénh goi chuong trinh con diing dia chi tuyét déi :
= Ci phip : ACALL addr11
= M3 lénh:

al | a9 |a8 |1 0 0 0 1

0

a7 |ab |a5 |a4 |a3 |a2 |al | a0

* Lénhnay chi€m 2 byte va thdi gian thuc hién 1énh 1a 2 chu ky mdy.

* Chifc ning: Khi 1énh nay duge thic hién thi vi diéu khién sé thuc hién chuong trinh
con tai dia chi addr11. Chuong trinh con khong dugc cdch 1é€nh goi qua 2 kbyte.
Addr11 ctia chuong trinh con c6 thé thay bing nhan (tén clia chudng trinh con).

* Chd y: Trudc khi nap dia chi méi vao thanh ghi PC thi dia chi ctia 1énh k€ trong
chuong trinh chinh dudc cAt vao bd nhé ngin x&p.

2. Lénh goi chuong trinh con dung dia chi dai 16 bit :

= Cu phéap: LCALL addrl6
= M3 lénh:

0 0 0 1 0 0 1 0

Al5 |al |al |al |al |al |a9 |a8
4 3 2 1 0
A7 a6 [a5 |a4 |a3 |a2 |al |a0
= Lénhnay chi€m 3 byte va thdi gian thuc hién Iénh 1a 2 chu ky may

* Chifc ning: Khi Iénh nay dugc thuc hién thi vi diéu khién sé& thuc hién chuong trinh
con tai dia chi addr16. Lénh nay c6 thé goi chuong trinh con & diu ciing dudc trong
viilng 64kbyte. Addr16 ciia chuong trinh con c6 thé thay bing nhan (tén clia chuong
trinh con).

» 16 bit dia chi A15 — A0 dudc nap vao PC, vi diéu khién sé& thuc hién chuong trinh
con tai dia chi vira nap vao PC. Chu y: Tru6c khi nap dia chi vao thanh ghi PC thi dia
chi ctia 1énh k€ trong chudng trinh chinh dugc cd't vao bd nhé ngin x€p.

3. Lénh trd vé tir chuong trinh con :

162 » Vixd Iy
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= Cu phép: RET
M3 1énh :

0 Jo [t Jo Jo Jo |1 Jo |
» Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 2 chu ky may

* Chtc ning: Lénh nay sé két thiic chuong trinh con, vi diéu khién sé& trd lai chuong
trinh chinh d€ ti€p tuc thyc hién chuong trinh.

* Cha y: 1énh nay sé 14y dia chi cia 1énh k& da luu trong bd nhé ngin x€&p (khi thuc
hién 1énh goi) trd lai cho thanh ghi PC d& ti€p tuc thyc hién chuong trinh chinh. Khi
viét chuong trinh con thi phdi luén luon két thiic bang lénh ret.

4.  Lénhtrd vé tif chuong trinh con phuc vu ngit :
= Cu phép: RETI

= Ma Iénh:

0 Jo [t Jt Jo Jo |1 o |
Lénh ndy chi€m 1 byte va thdi gian thyc hién 1énh 12 2 chu ky mdy

Chitc ning: Lénh nay sé& két thiic chuong trinh phuc vu ngit, vi diéu khién sé trd lai
chudng trinh chinh d€ ti€p tuc thuc hién chuong trinh.
5. Lénhnh3dy dung dia chi tuyét doi :

= Ci phép: AJMP addr1l
= M3 lénh:

al a9 |a8 |0 0 0 0 1
0
a7 |a6 |a5 |a4 | A3 |a2 |al [a0
= Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

* Y nghia ctia 1énh: vi diéu khi€n s& nhdy d&n dia chi addr11 &€ thyc hién chuong
trinh tai d6. Addr11 c6 thé thay th& bing nhian. Nhdn hay dia chi nhdy d&€n khong
qua 2 kbyte.

= 11 bit dia chi A10 — A0 dugc nap vao PC, cic bit cao ctia PC khong thay ddi, vi diéu
khién s& nhdy dén thyc hién 1énh tai dia chi PC méi vira nap.

* Lénh nay khdc véi 1énh goi chuong trinh con 1a khong cat dia chi tr§ vé. Noi nhdy
dé&n khong qua 2 kbyte so v6i 1énh nhay.

6. Lénhnhdy dung dia chi 16 bit :

= Cu phap: LJMP addr16
= M3 lénh:

0 0 0 0 0 0 1 0

al |al |al |al |al |al |a9 | a8

5 4 3 2 1 0

a7 |a6 |a5 |a4 |a3 |a2 |al [a0

* Lénhnay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky may

= Chiic ning: vi diéu khién s& nhiy dén dia chi addr16 d€ thuc hién chuong trinh tai
dé6. Noi nhdy dén tiy y nim trong viing 64 kbyte.

Vixd Iy » 163
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7.  Lénhnhdy tuong doi :
= Ci phdp: SJMP rel
= M3 lénh:

1 0 0 0 0 0 0 0

7 |6 |5 |4 |3 |12 |rl |10

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1&énh 12 2 chu ky mdy

» Chiic ning: vi diéu khi€n sé nhdy dé€n 1énh c6 dia chi tuong ddi (rel) d€ thyc hién
ti€p. C6 thé thay thé rel bing nhan.

* Lénh nay chi nhdy trong tim vuc 256 byte: c6 thé nhdy t6i 128 byte va c6 thé nhiy
10i 128 byte. Khi tim vic nhdy xa hon ta nén ding 1énh AJMP hay LIMP.

» Ch y: rel [relative: tuong ddi]: cdc 1énh c6 xuat hién “rel” déu lién quan d&n 1énh
nhdy: noi nhdy dén dudc tinh biing cdch 14y ndi dung ctia PC cong véi sd ludng byte
clia cdc 1énh nim giita 1énh nhdy va ndi nhdy d&€n. Ching ta khdng cin quan tim
dé&n diéu nay vi chuong trinh bién dich clia m4y tinh sé& tinh gitip chiing ta.

8. Lénhnhay gidn ti€p :

= Cu phap: JMP @A + DPTR
= M3 lénh:

o |1 Jr [r Jo jofi Jri |
* Lénhnay chi€m 1 byte va thdi gian'thirc hién 1&énh 12 2 chu ky mdy

» Chtic ning: 1énh s& nhdy dén noi c6 dia chi bing ndi dung clia A cong vé6i dptr @€
ti€p tuc thuc hién chuong trinh tai d6.

9. Lénhnhdy néu cd Z =1 (ndi dung thanh ghi A bing 0) :

= Cu phédp: JZ rel (jump zero)
= M3 lénh:

0 1 1 0 0 0 0 0

r7 |r6 |5 |4 |3 |2 |Rl |10

* Lénhnay chi€m 2 byte va thdi gian thuc hién 1énh 1a 2 chu ky mdy

* Chifc ning: n€u bit Z = 1 thi vi diéu khi€n s& nhiy d&n thuc hién chuong trinh tai dia
chi rel (thda diéu kién), néu Z = 0 thi vi diéu khién sé ti€p tuc thuc hién 1énh k&
(khdng thda diéu kién).

10. Lénhnhdy néu cd Z = 0 (ndi dung thanh ghi A khdc 0):

= Cu phédp: JNZ rel
= M3 Iénh:

0 1 1 1 0 0 0 0
7 |6 |5 |rd4 |3 |12 |rl |10
* Lénhnay chi€m 2 byte va thdi gian thuc hién 1&énh 12 2 chu ky mdy

» Chitc ning: n€u Z = 0 thi vi diéu khién s& nhdy dén thuc hién chuong trinh tai dia
chi rel.

11. Lénhnhdy néu bit carry =1 :

64 » Vixd Iy
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12.

= Cu phép: JC rel
= Ma Iénh:

0 1 0 0 0 0 0 0
7 |6 |5 |rd4 |13 |12 |rl |10
= Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 12 2 chu ky mdy

= Chiic ning: néu bit carry C = 1 thi vi di¢u khi€n s& nhdy dé&n thyc hién chuong trinh
tai dia chi rel.

Lénh nhdy néu bit carry =0 :

= Cu phédp: JNC rel

= M3 Iénh:

0 1 0 1 0 0 0 0
7 |6 (5 |4 |3 |2 |rl |10
» Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky may

= Chiic ning: néu bit carry C = 0 thi vi diéu khién s& nhdy dé&n thyc hién chuong trinh
tai dia chi rel.

13. Lénhnhdy n€ubit=1:
= Cd phédp: JB bit, rel
= M3 lénh:
0 0 1 0 0 0 0 0
b7 | b6 |b5 |[bd4 |b3 | b2 |bl | b0
7 |6 |5 |4 (3 |2 |rl |10
» Lénhnay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky may
» Chitc ning: n€u ndi dung clia bit ¢6 dia chi bit [dudc xdc dinh bdi byte thit 2] bing 1
thi vi diéu khi€n s& nhay d&n thuc hién chuong trinh tai dia chi rel.
14. Lénhnhdy n€ubit=0:
= Cu phédp: JNB bit, rel
= M3 lénh:
0 0 1 1 0 0 0 0
b7 |b6 |b5 |[bd b3 | b2 |bl | b0
r7 |6 |5 |4 |3 |2 |r1 |10
= Lénhnay chi€m 3 byte va thdi gian thuc hién 1énh 12 2 chu ky mdy
» Chifc ning: n€u ndi dung clia bit ¢é dia chi bit [dudc xdc dinh bdi byte thit 2] bing 0
thi vi diéu khi€n sé& nhay d&n thyc hién chuong trinh tai dia chi bing rel.
15. Lénhnhdy néu bit = 1 va x6a bit :
= Cu phédp: JBC bit, rel
= M3 lénh:
0 0 0 1 0 0 0 0
b7 |b6 |b5 |[bd b3 | b2 |bl | b0
r7 |6 |5 |4 |3 |2 |rl |10
Vi le‘ ly Th non DL CDIKT TP LICK httn-/hanannas thainnancnldt adr vn 165
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* Lénhnady chi€m 3 byte va thdi gian thyc hién 1&énh 12 2 chu ky mdy
* Chiic ning: n€u bit dudc xdc dinh bdi byte thit 2 biing 1 thi bit nay dudc x6a vé 0 va
vi diéu khién sé& nhdy dé€n thuc hién chuong trinh tai dia chi rel.
16. Lénh so sanh & nhd truc ti€p v6i ndi dung thanh ghi A :

= Cu phap: CJNE A, direct, rel (compare jump if not equal)
= M3 lénh:

1 0 1 1 0 1 0 0

a7 | a6 |a5 |a4 |a3 |a2 |al |aO
7 |6 |5 |4 (3 |2 |rl |10
= Lénhnay chi€m 3 byte va thdi gian thyc hién Iénh 1a 2 chu ky may

» Chiic nidng: Iénh ndy dnh hudng d&€n ¢& C va thuc hién viéc nhdy nhu sau:
v Né&u ndi dung ctia A >noi dung clia 6 nhd c6 dia chi direct thi bit C = 0.
v Né&u ndi dung clia A < ndi dung ctia 6 nhd c6 dia chi direct thi bit C = 1.
v Né&u ndi dung cia A khdc ndi dung cla 6 nhé c6 dia chi direct thi 1énh s& nhdy
dén va thuc hién 1énh tai dia chi rel.
v Néu ndi dung clia A biing ndi dung clia 6 nhd cé dia chi direct thi khong nhdy
va lam 1énh k€.

17. Lénh so sdnh dit li€u titc thdi v6i nd1 dung thanh ghi A :

= Cu phap: CJNE A, #data, rel
M3 lénh :

1 0 1 1 0 1 0 0

d7 |d6 |d5 |d4 |d3 |d2 [dl |dO
7 |6 |5 |r4 |13 |12 |rl |10
* Lénhnay chi€m 3 byte va thdi gian thuc hién 1énh 1a 2 chu ky mdy

» Chic nidng: Iénh ndy dnh hudng d&€n ¢& C va thuc hién viéc nhdy nhu sau:
v' Né&u ndi dung ctia A > data 8 bit thi bit C = 0.
v Né&u ndi dung clia A < data 8 bit thi bit C = 1.

v' Né&u ndi dung cia A khdc data 8 bit thi Iénh s& nhdy dén thuc hién 1énh tai dia
chi rel.

v Né&u ndi dung clia A bing data 8 bit thi khong nhdy va lam lénh k€.
18. Lénh so sdnh dit li¢u tic thdi v8i ndi dung thanh ghi :
= Cuphdp: CJNE Rn, #data, rel
= M3 lénh:

1 0 1 1 1 n2 |nl | n0
d7 |d6 |d5 |d4 |d3 |d2 [dl |dO
7 |6 (5 |4 |3 |2 |rl |10
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

* Chic ning: Iénh ndy dnh hudng d&€n c& C va thuc hién viéc nhdy nhu sau:
v" N€u ndi dung cia thanh ghi Rn > data 8 bit thi bit C = 0.
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v' N&u ndi dung ctia thanh ghi Rn < data 8 bit thi bit C = 1.
v Né&u ndi dung ctia thanh ghi Rn khdc data 8 bit thi 1énh s& nhdy dé&n thuc hién
1énh tai dia chi rel.

v Néu ndi dung clia thanh ghi Rn biing data 8 bit thi khong nhdy va 1am 1énh k€.

19. Lénh so sdnh dit liéu tic thdi v6i dit liéu gidn tiép :

Cu phép : CJNE @RI, #data, rel
M3 1énh:

1 0 1 1 0 1 1 i

d7 |d6 |d5 |d4 |d3 [d2 |[dl |[dO
7 |6 (5 |4 |3 |2 |rl |10
Lénh ndy chi€m 3 byte va thdi gian thyc hién 1énh 12 2 chu ky mdy

Chtic ning: 1énh ndy d4nh hudng dén cd C va thyc hién viéc nhdy nhu sau:

v Né&u noi dung ctia 6 nhé ¢6 dia chi Iuu trong thanh ghi Ri > data 8 bit thi bit C =
0.

v N&u ndi dung ctia 6 nhé c6 dia chi luu trong thanh ghi Ri < data 8 bit thi bit C =
1.

v' N€&u ndi dung clia 6 nhé c6 dia chi luu trong thanh ghi Ri khdc data 8 bit thi
1énh sé& nhdy dén thuc hién Iénh tai dia chi rel.

v Néu ndi dung ctia 6 nhd c6 dia chi lvu trong thanh ghi Ri bing data 8 bit thi

khongnhéy va lam 1&énh k€.

20. Lénh gidm thanh ghi va nhdy :

Cu phép : DJNZ Rn, rel (decrement and jump if not zero)
M3 1énh :

1 1 0 1 1 n2 |nl | n0
r7 |6 |5 |rd4 |3 |2 |rl |10
Lénh ndy chi€m 2 byte va thdi gian thuc hién Iénh 12 2 chu ky mdy

Chitc ning: Noi dung ctia thanh ghi Rn gidm di 1 va néu két qua trong thanh ghi Rn
sau khi gidm khdc O thi vi diéu khién s& thuc hién chuong trinh tai dia chi rel, néu
k&t qua bing O thi vi diéu khién sé& ti€p tuc thuc hién 1énh k&.

21. Lénh gidm 6 nhd tryc ti€p va nhdy :

Cu phép : DJNZ direct, rel
M3 1énh :

1 1 0 1 0 1 0 1

a7 | a6 |a5 |a4 |a3 |a2 |al |aO
7 |6 |5 |4 |3 |2 |rl |10
Lénh ndy chi€m 3 byte va thdi gian thyc hién Iénh 1 2 chu ky mdy

Chtic ning: N€u ndi dung cta 6 nhd cé dia chi direct gidm di 1 va néu két qud sau
khi gidm khac O thi vi di€u khién sé& thuc hién chuong trinh tai dia chi rel, ngugc lai
né&u két qua bing O thi vi diéu khién s& ti€p tuc thuc hién 1énh k&.

Vixi ly
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| Chuong 4: Vi dibu krién & Vit 8051 SPKT
22. LénhNop:
= Ciphédp: NOP
= M3 lénh:

0 o o Jo Jo Jo Jo Jo |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

* Chifc ning: Noi dung clia PC ting 1&én 1 va ti€p tuc thuc hién 1énh ti€p theo.
E. Nhdom lénh xi¥ 1y bit :

1.  Lénh xo6a bit carry :

= Cu phép: CLR C
Mai 1énh :

(it f1 Jo Jo Jo Jo |1 J1 |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy
* Chiic ning: X6a bit C vé 0.

2. Lénhxoéa bit :
= Ci phdp: CLR bit
Mai 1énh :

1 1 0 0 0 0 1 0
b7 | b6.|DB5 | b4 | b3 [b2 |bl | b0
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
» Chifc ning: X06a bit c6 dia chi dudc xdc dinh bdi byte thit 2 vé 0.

3. Lénh dit bit carry :
= Ci phép: SETB C
= M3 lénh:

(0 [ Jo v o Jo J1 J1 |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy
= Chtc ndng: BatbitC=1.

4.  Lénh dit bit :
= Cud phép: SETB bit
= M3 lénh:

1 1 0 1 0 0 1 0
b7 |b6 [bS b4 | B3 |b2 |[bl |bO
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
» Chtc nidng: Bat bit ¢6 dia chi dugc xdc dinh bgi byte thi 2 1én 1.

5. Lénhbu bit carry :
= Ciphédp: CPLC
= M3 lénh:

168 o Vixd ly
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(o Jo Jo 1 Jo Jo J1 J1 |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
* Chtc ning: Bu bit carry, néu trudec d6 C =1 thi C = 0, ngugc lai C=0thi C = 1.

6. Lénhbu bit :
= Cu phép: CPL bit
= M3 lénh:

1 0 1 1 0 |0 1 0

b7 |b6 |b5S | b4 | b3 | b2 |bl | b0

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy

= Chiic ning: Bu bit c6 dia chi xdc dinh bdi byte thit 2, n€u trude d6 bit nay = 0 thi két
qua bit nay bing 1 va ngugc lai n€u truc d6 bing 1 thi né sé bing 0.

7.  Lénh and bit carry v§i bit :
= Ciphédp: ANL C, bit
= M3 lénh:

1 0O [0 |0 |0 |O 1 0

b7 | b6 |[b5S | b4 | b3 | b2 |bl b0

* Lénhnay chi€m 2 byte va thdi gian thwchién 1énh1a 1 chu ky mdy

= Chic ning: Bit C and vdi bit ¢6 dia chi dudc xdc dinh bdi byte thit 2, k&t qua chita &
bit C.

8. Lénh and bit carry v&i bu bit :
* Cu phdp: ANL C, /bit
= M3 lénh :

1 0 1 1 0 0 0 0

b7 | b6 [b5 |bd | b3 | b2 |bl |bO

* Lénhnay chi€m 2 byte va thdi gian thyc hién Iénh 1a 2 chu ky mdy

» Chitc ning: Bit C and véi b bit ¢6 dia chi dugc xdc dinh bdi byte thit 2, k€t qua chira
3 bit C.

9.  Lénbh or bit carry véi bit :

= Cu phép: ORL C, bit
= M3 lénh:

0 1 1 1 0 0 1 0
b7 | b6 |b5 | b4 | b3 | b2 |bl |bO
Lénh ndy chi€m 2 byte va thdi gian thyc hién 1énh 1 2 chu ky mdy

Chtic niing: Bit C or véi bit ¢6 dia chi dudc x4c dinh bdi byte thit 2, k€t qua chia &
bit C.

10. Lénh or bit carry véi bu bit :

= Ciphdp: ORL C, /bit
= M3 lénh:
Vixd ly . ) 169
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1 0 1 0 0

0 0

0

b7 | b6 |bS5S | b4 | b3

b2 | bl

b0

* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy
» Chic ning: Bit C or v6i bu bit c6 dia chi dugc xdc dinh bdi byte thi 2, k&t qua chita

é bit C.
11. Lénh di chuyén bit vao bit carry :
= Cd phdp: MOYV C, bit
= M3 lénh:
1 0 1 0 0 0 1 0
b7 | b6 |[b5 |[b4 [b3 | b2 |bl |bO
* Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh1a 1 chu ky mdy
* Chic ning: Bit c6 dia chi dugc x4c dinh bdi byte thit 2 dudc chuyén vao bit C.
12. Lénh di chuyén bit carry vao bit :
= Cd phép: MOV bit, C
= M3 lénh:
1 0 |0 1 0 |0 1 0
b7 b6 |[b5 | b4 | b3 | b2 | bl'| b0

* Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 12 2 chu ky mdy

* Chtc ning: Bit C dudc chuyén vio bit c¢é dia chi dugc xdc dinh bdi byte thif 2.

4. Témt4t tAp Brhvi digu khién MCSH1

Data Transfer Instructions.

te.edu.vn

Instruction code Hexa Explanation
Mnemonic D; Dg D5 D4 D3 Dy Dy Dy decimal
MOV A,Rn 1 1 1T 0 1 np n; ng E8 + EF | (A) « (Rn)
MOV A ,direct 1 11 0 0 1 0 1 E5 (A) « (direct)
a; ag as a4 as ap aj; ap Byte 2
MOV A,@Ri 1 1 1 0 0 1 1 1 E6 + E7 | (A) « ((Ri))
MOV A, #data 01 11 01 0O 74 (A) < #data
d7 ds d5 d4 d3 Clz Cl1 do Byte 2
MOV Rn, A 1 1T 1 1T 1 n, nj ng F8 + FF (Rn) « (A)
MOV Rn,direct 101 0 1 nz ni ng A8 + AF | (Rn) « (direct)
a; @ as aq as ap aj; ap Byte 2
MOV Rn #data 0 1 1T 1 1n; n ng 78 + 7TF | (Rn) « #data
d7 d6 d5 d4 d3 dz d1 do Byte 2
MOV direct,A 111 10 1 01 F5 (direct) « (A)
Ay dg aAs A4 QA3 Ay Ap Ao Byte 2
MOV direct,Rn 1 0 0 01 np ni ng 88 - 8F (direct) < (Rn)
dy dg aAs A4 QA3 AdApy Ap Ao Byte 2
MOV direct,direct 1 0 000 1 01 85 (direct) « (direct)
a; ag as a4 as ap a; aop Byte 2 (source)
T70 Thii o MNILICHIL/T TH LICN bttt/ hananay thin ool oAl e Vi XL"I” [Sl
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Chuong 4: Vi didu ki 8 bit. 8051 SPKT
a; ag as a4 as ap a; aop Byte 3 (destination)
MOV direct,@Ri 1 0 000 1 1 1 86 + 87 | (direct) « ((Ri))
a; ag as a4 az ap aj; ap Byte 2
MOV direct,#data 01 11 0101 75 (direct) « #data
a; ag as as az ap aj; ap Byte 2
Cl7 Cl6 Cl5 d4 d3 d2 d1 Clo Byte 3
MOV @Ri, A 1 11 1 0 1 1 1 F6 +-F7 ((Ri)) « (A)
MOV @RI, direct 101 0 0 1 1 1 A6 - A7 ((Ri)) « (direct)
a; ag as as as ap aj; ap Byte 2
MOV @RI, #data 01 11 0 1 1 i 76 = 77 ((Ri)) « (data)
d; dg¢ ds dg4 ds dr di do Byte 2
MOV dptr,#datal6 1001 O0O0OTDO 90 (dptr) <« #data 150
d15 d14 d13 d12 d]] d10 dg dg Byte 2 (de) « #data 15-8
d7 d6 d5 d4 d3 d2 d1 Clo Byte 3 (dpL) « #data 7-0
MOVC A, @A + 1 001 0 0 1 1 93 (A) « ((A) + (dptr))
dptr External Ram
MOVC A, @A + 1 0 00 0 0 1 1 83 (A) < ((A) + (PQ))
pPC External Ram
MOVX A, @Ri 111 0 0 0 1 i E2 + E3 | (A)<((Ri))
External Ram
MOVX A,@dptr 111 0 0 0 0_0 EO (A)<((dptr))
External Ram
MOVX @Ri, A 1 1 110 0 1 i F2 +F3 | ((Ri)) « (A)
MOVX @ dptr, A 11 1 0 0 0 O FO ((dptr)) « (A)
PUSH direct 110 00 0 0 O CO (SP) <« (SP) +1
a; @ as as as ap a; aop Byte 2 ((SP)) « (direct)
POP direct 1101 00 0 O DO (direct) < ((SP))
a; ag as as as ap aj; ap Byte 2 (SP) «~ (SP) -1
XCH A, Rn 1 1 0 O 1 n n; ng C8+CF | (A) < (Rn)
XCH A, direct 110 0 01 0 1 C5 (A) <> (direct)
a; ag as as as ap aj; ap Byte 2
XCH A, @Ri 1 1.0 00 1 1 i C6 +-C7 (A) < ((Ri))
XCHD A, @Ri 1101 0 1 1 i D6 = D7 (As.0) <> ((Ris.0))
Mathematical (Arithmetic) Instructions.
Instruction code Hexa Explanation
Mnemonic D; D¢ D5 D4 D3 Dy Dy Dg Decimal
ADD A,Rn O 01 0 1 np n ng 28 + 2F | (A) <« (A) + (Rn)
ADD A,direct O 0O1 00 1 01 25 (A) < (A) + (direct)
a; ag as as as ap aj ap Byte 2
ADD A,@Ri 001 0 0 1 1 1 26 + 27 | (A) < (A) + ((Ri))
ADD A, #data 001 0O0OT1TO0DO0 24 (A) < (A) + #data
d; dg ds dg4 ds do d;i do Byte 2
ADDC A, Rn 0 01 1 1 n ni ng 38+ 3F | (A) « (A) + (Rn) + (C)
ADDC A, direct O 0O1 1.0 1 01 35 (A) <« (A) + (direct) + (C)
a; ag as as as ap aj; ap Byte 2
ADDC A, @Ri 001 10 1 1 1 36 + 37 | (A) « (A) + ((Ri)) + (C)
Vixi ly e 71
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ADDC A, #data 001 101O0DO0 34 (A) « (A) + #data +(QC)
d7 ds ds ds d3 d> d; do Byte 2
SUBB A,Rn 1 0 01 1 n n ng 98 + 9F | (A) « (A) - (Rn) - (Q)
SUBB A,direct 100 10 1 01 95 (A) < (A) - (direct) - (C)
a; ag as as as ap aj; ap Byte 2
SUBB A,@Ri 100 1 0 1 1 1 96 + 97 | (A) « (A) - ((Ri)) - (Q)
SUBB A, #data 1001 01 0O 94 (A) « (A) - #data -(QC)
d7 ds ds dy ds do d; do Byte 2
INC A 0O 00 0O 010 O 04 (A) « (A) +1
INC Rn O 00O 1 npny ng 08 + OF | (Rn) <« (Rn) + 1
INC direct 0O 00O O0OT1O0 1 05 (direct) « (direct) + 1
a; ag as a4 az ap a; ap Byte 2
INC @Ri 0O 000 01 1 1 06 + 07 | ((Ri)) « ((Ri)) + 1
INC dptr 101 0 0 0 1 1 A3 (dptr) « (dptr) + 1
DEC A 0O 001010 O 14 (A) « (A) - 1
DEC Rn 0 0 0O1T 1 nyni ng 18 + 1F | (Rn) « (Rn) - 1
DEC direct 0 001 O0T1O0 1 15 (direct) « (direct) - 1
a; ag as as as ap aj; ap Byte 2
DEC @Ri O 001 0 1 1 1 16 + 17 | ((Ri)) « ((Ri)) - 1
MUL AB 1 01 00100 A4 (Bis.8),(A7.0) « (A)x(B)
DIV AB 1 0 0 0O 0 O 84 (Ais.8),(B7.0) < (A)/(B)
DA A 11 01 0 0.0 D4 Content of A la BCD
Logic Instructions.
Instruction code Hexa Explanation
Mnemonic D; Dg Ds D4 D3 D, Dy Do Decimal
ANL A,Rn 0O 1 01 1 np ni ng 58 + 5F | (A) <« (A) AND (Rn)
ANL A,direct 01 01 0 1 01 55 (A) « (A) AND (direct)
a; ag as a4 as ap aj; ap Byte 2
ANL A ,@Ri 01 010 1 1 1 56 + 57 | (A) « (A) AND ((Ri))
ANL A, #data 01 01O0T1TO0DO0 54 (A) « (A) AND #data
d7 ds ds ds4 d3 d» d; do Byte 2
ANL direct, A 01 010 01O 52 (direct)<«(direct) and (A)
a; ag as as as ap aj; ap Byte 2
ANL direct, #data 01 01 0 O 11 53 (direct)<«(direct) and
a; ag as as as ap aj; ap Byte 2 #data
d7 d¢ ds ds d3 d> d; do Byte 3
ORL A, Rn O 1 0 0O1T nyni ng 48 + 4F | (A) « (A) OR (Rn)
ORL A, direct 01 0 0 0 1 01 45 (A) <« (A) OR (direct)
a; ag as as as ap aj; ap Byte 2
ORL A, @Ri 0 0 001 1 1 46 + 47 | (A) < (A) OR ((Ri))
ORL A, #data 0 0O 00100 44 (A) « (A) OR #data
d7 ds ds ds d3 do d; do Byte 2
ORL direct, A 01 000 01O 42 (direct)<«(direct) OR (A)
a; ag as as as ap aj; ap Byte 2
ORL direct, #data 01 0 00 011 43 (direct)<«(direct) OR
a; ag as as as ap aj; ap Byte 2 #data
T72 Ik n NI CHIL/T ThHh LICN bttt/ hananay AW Vi XL"I,’ [Sl
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Chuong 4: Vi didu krién 8 bit 8051 SPKT

d7 de d5 d4 d3 d2 d1 do Byte 3

XRL A, Rn O 1 1 0 1 n2 ni ng 68 + 6F | (A) « (A) XOR (Rn)

XRL A, direct 011 00 1 01 65 (A) < (A) XOR (direct)
a; @ as as as ap aj aop Byte 2

XRL A, @Ri 01 1 0 0 1 1 1 66 - 67 | (A) <« (A) XOR ((Ri))

XRL A, #data 01 1 0O01O0DO 64 (A) < (A) XOR #data
d7 ds d5 d4 d3 d2 d] do Byte 2

XRL direct, A 01 100 01O 62 (direct)«—(direct) XOR (A)
a; ag as a4 as ap aj; ap Byte 2

XRL direct, #data 01 1 00 0 11 63 (direct)<«—(direct) XOR
a; ag as a4 as ap aj; ap Byte 2 #data
d7 d6 d5 d4 d3 d2 d] do Byte 3

CLR A 111 0 01 0O E4 (A) <« O

CPL A 111 1 0 1 0O F4 (A) < ( A) lénh not hay

bu 1
RL A 0O 01 0 O0O0 11 23 The contents of the

accumulator are rotated
left by one bit.

RLC A 001 10O0T11 33 The contents of the
accumulator and carry
are rotated left by one bit.

RR A 0O 0 OO 0-0VT 1 03 The contents of the
accumulator are rotated
right by one bit.

RRC A 0 0OO0O1 O0O0OT1 13 The contents of the
accumulator and carry
are rotated right by one

bit.
SWAP A 11T 0 00 1 0O C4 (As0) <> (A7.4)
Control Transfer Instructions.
Instruction code Hexa Explanation
Mnemonic D; Dg Ds D4, D3 Dy D1 Dg decimal
ACALL addr 11 A agagl 0 0 O 1 Byte 1 (PC) « (PC) + 2
a; a as a4 asz a a; ao Byte 2 (SP) « (SP) + 1
((SP)) « (PC7.0)
(SP) «- (SP) + 1
((SP)) < (PCis.s)
(PC) « page address
LCALL addr 16 O 0OO1 0 01O 12 (PC) « (PC) + 3
dis djgq 413 Az d4j] Ajp Ao As Byte 2 (SP) < (SP) +1
a; a as a4 as ax a; ao Byte 3 | ((SP)) « (PC7.0)
(SP) « (SP) + 1
((SP)) < (PCis.s)
(PC) « addris
RET O O1 00 O1TO 22 (PCis.8) « ((SP))
(SP) «— (SP) - 1
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(PC7.0) «<((SP))
(SP) « (SP) - 1
RETI 00110 O01PO 32 (PCi5.8) « ((SP))
(SP) « (SP) - 1
(PC7.0) «((SP))
(SP) « (SP) - 1
AJMP addr 11 ajgo agag 0 0 0O O 1 Byte 1 (PC) « (PC) + 2
a; a as a4 as ap a; ap Byte 2 (PC) « page address
LJMP addr 16 O 00O O OT1TO 02 (PC) « addr;s.9
ais @14 @13 @12 a1 Aip g as Byte 2
a; ag as a4 a3 ap a; ap Byte 3
SJMP rel 1 00 00 O0O0DO 80 (PC) « (PC) + 2
r; Tg¢ I's Iy I3 TIp Iy TIg Byte 2 (PC) « (PC) + rel
JMP @A + dptr 01 110 011 73 (PC) « (A) + (dptr)
JZ rel 01 1 00 O0O0OTUDO 60 (PC) « (PC) + 2
I7 T¢ Is T4 T3 TIp I1 Tp Byte 2 | IF (A) = 0 then (PC)«(PC)
+ rel
JNZ rel 01 110 O0OO 70 (PC) « (PC) + 2
7 Ie Is Iy I3 I Ip Ip Byte 2 IF (A) # O.then (PC)«(PC) +
rel
JC rel 01 000 O0O0OTUO 40 (PC) « (PC) + 2
I7 T¢ Is T4 T3 TIp Ty To Byte 2 | IF (C) = 1 then (PC)«(PC) +
rel
JNC rel 0“1 Ogo™0" 0 O0'O0 50 (PC) « (PC) + 2
I Ie Is Iy I3 I» Ip Ip Byte 2 IF (C) = 0 then (PC)«(PC) +
rel
JB bit, rel 001 00 O0O0OTUPO 20 (PC) « (PC) + 3
b; bg bs bs bs b, by by Byte 2 IF (bit) =1 then (PC)«(PC)
I7 T¢ Is Iy4 I3 I Ip Ip Byte 3 + rel
JNB bit, rel 001 10 O0O0ODO 30 (PC) « (PC) + 3
b7 b6 b5 b4 b3 b2 b] bo Byte 2 IF (blt) = 0 then (PC)(—(PC)
7 Tg Is Iq I3 Ip Iy Ip Byte 3 + rel
JBC bit, rel 0O 001 0 O0O0OTDO 10 (PC) « (PC) + 3
b; bg bs bs bs b, b; by Byte 2 IF (bit)= 1 then (bit) <~ O
7 Te Is Iy I3 Ip I7 Ip Byte 3 (PC)«(PC) + rel
CJNE A, direct, rel 1 01 1 0 101 B5 (PC) « (PC) + 3
a; ag as a4 as ax a; ap Byte 2 IF (direct) < (A) then (C)«-0
r; Tg¢ I's Iy T3 Ip TI1 TIg Byte 3 and
(PC)«—(PC) + rel
IF (direct) > (A) then (C)«1
and
(PC)«(PC) + rel
CJNE A, #data, rel 101 1.0 1 0O B4 (PC) « (PC) + 3
d; d¢ ds ds4 ds dr di do Byte 2 IF #data < (A) then (C)<«-0
7 T¢ Is I4 I3 Ip I TIg Byte 3 and
(PC)«—(PC) + rel
IF #data > (A) then (C)«1
and
74 e e s et . Vixd ly
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Chuong 4: Vi digu kién & bit 8051 SPKT
(PC)«—(PC) + rel
CJNE Rn,#data, rel 1 0 1 1 0 n2 ni ng B8 + BF | (PC) « (PC) + 3
d; d¢ ds ds ds dy di do Byte 2 IF #data < (Rn) then (C)«-0
;7 Ig Is T4 T3 Tp TI7 Tp Byte 3 and
(PC)«—(PC) + rel
IF #data > (Rn) then (C)«1
and
(PC)«—(PC) + rel
CJNE @Ri,#data, 1 01 1 01 10 B6 + B7 | (PC) « (PC) + 3
rel d; ds ds d4 ds dx di do Byte2 IF #data <((Rl)) then (C)(—O
r; Tg¢ I's Iy I3 Ip Iy TIg Byte 3 and
(PC)«—(PC) + rel
IF #data >((Ri)) then (C)«1
and
(PC)«—(PC) + rel
DJNZ Rn, rel 11T 0 1 1 nz n ng D8 + DF | (PC) « (PC) + 2
7 Te Is Iy I3 Ip Ip Ip Byte 2 (Rn) < (Rn) -1
IF ((Rn)) # O then
(PC)«—(PC) + rel
DJNZ direct, rel 1101 0 1 01 D5 (PC) « (PC) + 3
a; a as aq4 as ap a; aop Byte 2 (direct) <« (direct) — 1
I7 Te Is Iq4 I3 I3)T{ To Byte 3 IF (direct) # O then
(PC)«—(PC) + rel
NOP 3Bn@®"70 -0 0 0'0 O 00 (PC) « (PC) + 1
Bit Oriented Instructions.
Instruction code Hexa Explanation
Mnemonic D; Dg Ds D, D3 D, D Dy decimal
CLR C 11 0 0 0 0 1 1 C3 (C)« 0
CLR bit 1 1.0 0 00 1O0 c2 (bit) « O
b; bg bs by bs by by bg Byte 2
SETB C 1 1. 01 0 0 1 1 D3 (C) « 1
SETB bit 1101 0 0 10 D2 (bit) « 1
b7 b6 b5 b4 b3 b2 b1 b() Byte2
CPL C 0 1 0 0 11 B3 (CQ)« ( Q)
CPL bit 0 1 0 010 B2
b7 bs bs bs bz bz b bo Byte 2 (bit) « (bit)
ANL C,bit 10 000 01O 82 (C) « (C) AND (bit)
b; bg bs by bs by, by by Byte 2
ANL C,/bit 101 1 0 00O BO
bs be bs bs bs by by bg Byte 2 | (C) «(C) AND (bit)
ORL C,bit 01 11 0010 72 (C) « (C) OR (bit)
b; bg bs by bs by by bg Byte 2
ORL C,/bit 1 01 0 00 0O AO
b; be bs bs bs b by bg Byte 2 (C) «(C) OR (b?)
MOV C,bit 1 01 0 00O 1O A2 (C) « (bit)
b7 b6 b5 b4 b3 b2 b1 bo Byte2
Vi le‘ ly Thiyyviaon N CDIKWT TP LICN httn-/hanannas thainnancnldt adr vn 175
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MOV bit,C 1 001 001 O 92 (bit) « (C)
b7 b6 b5 b4 b3 b2 b] bo Byte 2

Bang 4-5. Tom tat tap 1enh vi diéu khién MCS51.

v. BO DINH THOI TIMER TRONG VI DIEU KHIEN MCS51
1 Gidithéu

Trong vi diéu khién MCS51 c6 2 timer/counter TO va T1, con MCS52 thi c6 3 timer / counter.
Céc timer hay counter chi 1a mot va chinh 1a bd d€m c¢6 chiic ning d€m xung.

Né&u ta st dung & ché& dd timer thi thdi gian dinh thdi nhan véi chu k¥ cla mdi xung sé tao ra
luong thdi gian can thi€t — & ch€ d6 timer vi diéu khién thudng d€m xung ndi 14y tir mach dao
dong bén trong vi diéu khién c6 chu ky &n dinh. Ch&€ dd timer diing d€ dinh thdi gian chinh xac dé
diéu khi€n céc thiét bi theo thdi gian.

N&u chiing ta st dung & ch& d6 counter thi ta chi can quan tim dé&n sd lugng xung d€m dugc
— khong cAn quan tAm dén chu ky clia xung d€m. Ch& dd counter thudng thi d&€m xung nhin tir bén
ngoai dua dén ngd vao TO d6i v6i timer/counter thd 0 va ngd vao T1'dd1 véi timer/counter thi 1.
P&m xung tif bén ngoai con goi 13 d€m sy kién. Mot wng dung cho ch& do counter 13 cé thé sit
dung vi diéu khién lam cdc mach d€m sdn pham.

DPén day ta c6 thé xem timer hay counter 1a 1 va chi y riing tai mdi mot thdi di€m ta chi st
dung mot trong 2 hodc la timer hodc la counter.

Céc timer / counter ctia vi diéu khién st dung 16 flip flop nén ta goi la timer/ counter 16 bit
va s& lugng xung ma timer/ counter c6 thé d€m dudc tinh theo s nhi phan bit dau tir 0000 0000
0000 0000, dén 1111 1111 1111 1111, , n€u viét theo s6 thap luc phan thi bit dau tir 0000H dén
FFFFH va néu tinh theo gi4 tri thip phan thi bit diu tir 0 d&€n 65535.

Khi dat d€n gid tri cyc dai va né€u cé thém 1 xung nita thi bd d€m s& bi tran, khi bi tran thi
gid tri d€m sé& ty dong vé 0 (gidng nhu mach d€m nhi phin 4 bit khi d€m I1&én 1111 va néu c6 1
xung nita thi gid tri d€m vé& 0000) va cd tran clia timer/counter 1én 1 dé€ bdo hiéu timer/counter da
bi tran (trudc khi d€m thi phdi x04 cd tran).

Ngudi lap trinh st dung trang thdi c§ tran 1én 1 d€ ré nhanh hoat chAm dit thdi gian cin thiét
da dinh d€ chuyén sang 1am mot cong viéc khac. Va khi ¢ tran 1én 1 sé tao ra ngit ciing dé re
nhdnh chuong trinh d€ thuc hién mdt chuong trinh khdc — ban sé nim 16 & phan ng dung.

Céc gia tri d€m dudc clia timer/counter TO thi Ivu trong 2 thanh ghi THO va TLO — mdi thanh
ghi 8 bit k&t hdp lai thanh 16 bit.

Tuong tu, cdc gid tri d€m dudc clia timer/counter T1 thi luu trong 2 thanh ghi THI va TL1 —
mdi thanh ghi 8 bit két hgp lai thanh 16 bit.

Ngoai cdc thanh ghi luu trit s6 xung d&€m vira gidi thiéu thi con c6 2 thanh ghi hé trg kém
theo: thanh ghi TMOD va thanh ghi TCON dung d€ thi€t 1ap nhiéu ch& do hoat dong khac nhau
cho timer dé d4p ng dudc sy da dang cdc yéu ciu tng dung trong thuc té&.
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Bdng 4-6 s€ liét ké tén, chic ning, dia chi clia cdc thanh ghi lién quan d&€n cdc timer/counter
clia vi diéu khién 89C51.

Tén Chifc niing Dia chi Cho phép truy xuit bit
TCON Control 88H YES
TMOD Mode 89H NO
TLO Timer O low-byte 8AH NO
TL1 Timer 1 low-byte 8BH NO
THO Timer 0 high-byte 8CH NO
TH1 Timer 1 high-byte 8DH NO

Bdng 4-5. Céc thanh ghi timer vi diéu khién MCS51.

2. Tharh ghi chon kifu 13m viéc cho timer — Mode Redister:

Thanh ghi tmod gdm hai nhém 4 bit: 4 bit thdp dung d€ thiét 14p cic ché€ dd hoat dong cho
Timer 0 va 4 bit cao thi€t 1ap cdc ch€ do hoat dong cho Timer 1.

MSE Lse

GATE M1 o GATE M1 Mo

v

TIMER 1 TIMER ©

Céc bit clia thanh ghi TMOD dugc tém tit nhu bdng 4-6 :

Bit Tén Timer Chiic ndng
7 GATE 1 Néu GATE = 1thi Timer 1 chi lam viéc khi INT1= 1.
6 C 1 Bit lua chon counter hay timer:
C/T = 1: dém xung tU bén ngodi dua dén ngd vao T1.
C/T = 0 : dinh thdi dém xung ndi bén frong.
5 mi 1 Bit chon mode cua Timer 1.
4 MO 1 Bit chon mode cua Timer 1.
3 GATE 0 Néu GATE = 1thi Timer O chi lam viéc khi INT1= 1.
2 cT 0 Bit lya chon counter hay timer: giéng nhu trén.
1 M1 0 Bit chon mode c0a Timer 0.
0 MO 0 Bit chon mode cua Timer 0.

Bang 4-6. Cac bit trong thanh ghi TMOD.

Hai bit MO va M1 tao ra 4 trang thdi tuong Gng v6i 4 ki€u 1am viéc khic nhau ciia Timer 0
hodc cia Timer 1 nhu bang 4-7.

M1 | MO | Kiéu Chiic ndng
0 (1} (1} Mode Timer 13 bit (mode 8048)
0 1 1 Mode Timer 16 bit
1 0 2 Mode ty dong nap 8 bit
Vit ly Thuvier DH-SRKTFTFRHEM—httpfAvvww thuvienspkteduvn 77
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Mode tach Timer ra :

Timer0 : dudc tach ra lam 2 timer 8 bit gom co:

Timer 8 bit TLO dugc diéu khién béi cac bit cba mode TimerO.
Timer 8 bit THO dudc diéu khién bdi cac bit cha mode Timer].
Timer] : khong dudc hoat dong 6 mode 3.

Bdng 4-7. Cac bit chon mode trong thanh ghi TMOD.

1 1 3

3, Tharh ghi dibu khién timer — Control Redister:

Thanh ghi diéu khi€n tcon chifa cdc bit trang thdi va cdc bit diéu khién cho Timer0 va
Timerl.

MSB LSB

TF1 TR1 TFO TRO IE1 Im IEC ITQ

Hoat dong ctia tirng bit ctia thanh ghi tcon dugc tém tdt nhu bing 4-8:

Bit Ki hiéu Dia chi Chic nang
7 TR 8FH C& tran Timer 1: TF1 = 1 khi timer 1 bj tran va cé thé xéa

béng phdn mém hodc khi vi diéu khién thyc hién
chuiong frinh con phuc vu ngat timerl thi ty dong xoa
luon cé tran TF1.

6 TR1 8EH Bit diéu khién Timer 1 dém / ngling dém:

TR1 = 1 thi timer 1 dugc phép dém xung.

TR1 = 0 thi timer 1 khong dudc phép dém xung (nging).

5 TFO 8DH Ca tran Timer O (hoat dong tuong ty TF1)
4 TRO 8CH Bit diéu khién Timer 0 (giong TR1)
3 IE1 8BH Cd bao ngat ca ngdt INT1. Khi co ngdt xdy ra é ngd vao

INT1 (canh xudng) thi ¢ IE1 tac dong lén mic 1.
Khi vi diéu khién thuc hién chuaong trinh con phuc vu ngdt
INT1 thi ty dong xéa ludn cd bao ngdt IE1.
2 Im 8AH Bit diéu khién cho phép ngét INT1 tac déng béng mic
hay béng canh. IT1 = 0 thi ngdt INT1 tdc dong bdng mic.
IT1 = 1 thi ngdt INT1 tac dong béing canh xudng.

1 IEO 89H Giong nhu IE1 nhung phuc vu cho ngdt INTO

(] ITO 88H Giéng nhu IT1 nhung phuc vu cho ngdt INTO
Bdng 4-8. Cac bit trong thanh ghi TCON.

4., Chckiuhoat dbdng clia timer va co trén

MCS51 ¢6 2 timer 1a timer0 va timerl. Ta diing ky hiéu TLx va Thx d€ chi 2 thanh ghi byte
thap va byte cao clia Timer0 hodc Timerl. Nhu da trinh bay & trén cdc timer c¢6 4 ki€u hoat dong,
phin nay ta sé& khdo st chi ti€t cdc ki€u hoat dong cia timer.

1. MODE 0 (Mode Timer 13 bit) :

te.edu.vn
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Mode 0 12 mode d€m 13 bit: trong d6 8 bit cao sit dung hét 8 bit clia thanh ghi Thx, 5 bit con
lai chi st dung 5 bit trong s6 thdp ctia thanh ghi TLx, cdn 3 bit cao ctia TLx khong dung nhu hinh
4-11.

O mode nay gid tri d&€m 16n nhat 1a 2" = 8192 tic d€m tix 0 0000 0000 0000, d&n 1 1111
1111 1111, va né€u c6 thém mdt xung nita thi bd d€m sé& tran va 1am cho ¢ tran 1én 1. N€u trong
chuong trinh ¢6 cho phép timer ngit thi ngit s& tdc dong.

Ose =l =12
J\ET“: ﬂ T THI
' (5 Bits) 18 Bits) = TF1 |—= Interpt

T CiT=1 f
T1 Pin Contrel
TR
Gate
TNTT Pin -
Hinh 4-11. Timer 1 hoat dong 6 mode 0.
2. MODE 1 (Mode Timer 16 bit) :

Mode 1 12 mode d€m 16 bit. G mode nay gid tri d€m 1a 16n nhat 1a 2'° . Timer hoat dong &
mode 1 gidng nhu mode 0 chi khdc 12 mode 1 d€m’ 16bit.

3. MODE 2 (Mode Timer tu dong nap 8 bit) :

Mode 2 12 mode ty dong nap 8 bit, byte thip TLx ctia Timer hoat dong nhu mdt Timer 8 bit
trong khi byte cao THx ctia Timer dung dé lvu trit gia tri d€ nap lai cho thanh ghi TLx.

Khi by d€m TLx chuyén trang thai tit FFH sang O0H: thi c§ tran dudc set va gid tri luu trong
THx dugc nap vao TLx. Bd d€m TLx ti€p tuc dé€m tir gi4 tri vira nap tir THx 1én va cho d€n khi ¢6
chuyén trang th4i tit FFH sang O0H k& ti€p va ct th€ ti€p tuc. S6 dd minh hoa cho timer hoat dong
& mode 2 nhu hinh 4-12.

Osc. - =12
l CT=0 )
‘““c g‘/l/l TL
1

N (B Bits) - TF1 L—  Interrupt
‘ CM=1
T1 Pin Ceantrol 4 >
. ; Relead
Gate —D@
TH1
{8 Bits)
TNTT Pin

Hinh 4-12. Timer 1 hoat dong é mode 2.

4. MODE 3 (Mode Timer tdch ra) :

Mode 3 la mode Timer O tich ra lam 2 timer cung vdi timer 1 tao thanh 3 timer.
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Khi Timer0 dinh & c4u hinh mode 3 thi timerQ dudc chia 13 2 timer 8 bit TLO va THO hoat
dong nhu nhitng Timer riéng 1& va st dung cdc bit TFO va TF1 lam cdc bit ¢§ tran tudng ¢ng nhu

hinh 4-13.

Timer 1 khong thé sit dung § mode 3, nhung cé thé dudce khdi dong trong cdc mode khic va

khong thé bdo tran vi cd tran TF1 di ding dé bdo tran cho timer THO.

Khi timer 0 hoat ddng & Mode 3 s& cung cAp thém 1 Timer 8 bit thtt ba. Khi Timer 0 8 mode
3 thi Timer 1 c¢6 thé hoat dong nhu 13 mdt bd dao dong thi€t 1ap tdc do6 Baud phuc vu cho Port ndi
ti€p d€ truyén va nhin dit liéu, hoic n6 ¢ thé ding trong cdc ng dung ma khong st dung ch& do
bdo tran va bdo ngit. S6 dd minh hoa cho timer hoat ddng § mode 3 nhu hinh 4-13.

Ose. - +12 EEEE— 1;-2fosc
lﬂ']:foac * CiT=0
' TLO

~o o‘/| (8 Bits) o TP |

T CT=1
TOPin Control

U/l— THO _
112 fosc »=| (& Bits) ] TF1 -
Control

Hinh 4-13. Timer 0 hoat déng 6 mode 3.

B. CAc ngubn xung dém :

Timer/counter c6 thé d€m xung tir hai ngudén: néu timer/counter stt dung & ch& do dinh thdi
timer thi s& d€m xung bén trong (xung ndi) di bi€t tan sd, néu timer/counter s dung & ché dd
counter thi s& d€m xung tif bén ngoai nhu hinh 4-14. Bit C/T trong TMOD cho phép chon ch& do

timer hay counter khi khdi tao § thanh ghi tmod.

Ose. > 12 [ 2ipsc
1112 fose
+ cT=0
[ S
T CT=1
TO Pin

Hinh 4-14. Cac ngudn xung dua dén timer / counter.

1. Dém thoi gian:

Interrupt

Intermupt

180
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Né&u bit C/T = 0 thi Timer hoat dong dé€m noi xung lién tuc 14y tir dao dong trén Chip. Tan
s6 ngd vao tu thach anh dugc dua qua mot mach chia 12 @& gidm tan s6 phit hgp véi cdc ng dung.
N&u dung thach anh 12MHz thi sau khi qua bo chia 12 tin sd dua dén bo dé€m timer 13 1MHz.

Timer sé& sinh ra tran khi né6 da d€m di s& xung tuong ng thdi gian qui dinh, phu thudc vao
gid tri khdi tao dugc nap vao cdc thanh ghi THx va TLx.

2.  DPém cdc su kién bén ngoai (Event Counting):

N&u bit C/T = 1 thi Timer hoat dong d€m xung d&n tir bén ngoai va chu ky clia mdi xung do
ngudn tao tin hiéu bén ngoai quyét dinh. Hoat dong niy thudng dung d€ d&€m cdc su kién. S&
lugng cdc sy kién dugc luu tri trong thanh ghi cla cdc Timer.

Ngudn xung clock bén ngoai dua vao chan P3.4 12 ngd nhip xung clock ctia Timer0 (TO) va
P3.5 12 ngd nhap xung clock cia bdi Timerl (T1).

Trong cdc ng dung d€m xung tif bén ngoai: cdc thanh ghi Timer s& ting gid tri d€m khi
xung ngd vao Tx chuyén trang thdi tir 1 sang 0 (tic dong xung clock canh xudng). Ngd vio nhin
xung bén ngoai dugc 14y miu trong sudt khodng thdi gian S5P2 clia mdi chu ky mdy, do d6 khi
xung & mitc H (1) trong mot chu ky nay va chuyén sang mic L (0) trong mdt chu ky k& thi bo d€m
ting 1én mot. P& nhin ra sy chuyén ddi tir 1 sang 0 phai mat 2 chu ky mdy, nén tin sd xung bén
ngodi 16n nhat 12 500KHz né€u hé théng vi diéu khién sit dung dao dong thach anh 12 MHz.

6. Diu khign cic timer hoat dbng :

Bit TRx trong thanh ghi TCON dugc diéu khién bdi phain mém d€ cho phép cdc Timer bit
diu qua trinh d€m hoic ngirng.

P& bit dau cho cdc Timer d€m thi phai set bit TRx bing Iénh:

SETB TRO : cho phép timer TO bit ddu d€m
SETB TR1 ; cho phép timer T1 bit dau d€m

Pé cdc Timer ngiing d&€m ta diing 1énh Clear bit TRx.

Vi du Timer 0 bit diu b&i 1énh SETB TRO va ngirng d€m bdi 1énh CLR TRO.

Bit TRx bi x6a khi reset hé thdng, do dé & ch€ do mic dinh khi m& mdy cdc Timer bi cAm.

Mot phuong phip khic d€ diéu khién cdc Timer 13 diing bit GATE trong thanh ghi TMOD va
ngd nhap bén ngoai INTx nhu hinh 4-15. Phuong phdp nay dugc diing d€ do cdc dd rong xung.

Gia st xung cAn do dd rong dua vao chian INTO, ta phdi khdi tao Timer 0 hoat ddong § mode
1 12 mode Timer 16 bit véi gia tri khdi tao ban dau 1a TLO/THO = 0000H, bit GATE = 1, bit TR0 =
1. Khi xung dua d&€n ngd vao INTO = 1 thi “cdng dudc md” d€ cho xung ndi cé tin s6 IMHz vio
timer 0. Qué trinh timer 0 dém xung ndi sé& dirng lai cho d&n khi xung dwa dén ngd vao INTO
xudng mitc 0. Thdi gian d€m dudgc cla timer O chinh 13 dd rong xung can do.
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—_— On-chip
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Pa.3 ciT
TR1
Gate
[
Pz 3)

Hinh 4-15. Po do rong xung tU bén ngoadi.

7. Khditao va truy xusdft cic tharh ghi clia TMER/COUNTER :

Céc Timer thudng dudgc khdi tao 1 1an & ddu chuong trinh dé€ thi€t 14p mode hoat dong phuc
vu cho cdc tng dung diéu khién lién quan dén dinh thdi hay d€m xung ngoai. Ty thudc vao yéu
ciu diéu khién cu thé ma ta diéu khién cdc timer bit ddu d€m, ngiing hay khdi dong d€m lai tir
dau ...

Thanh ghi TMOD la thanh ghi dau tién cin phai khdi tao d€ thi€t 14p mode hoat dong cho
cdc Timer. Vi du khdi dong cho TimerO hoat dong & mode 1 (mode Timer 16 bit) va hoat dong
dinh th&i d€m xung ndi bén trong thi ta khéi tao bing I&énh: MOV TMOD, # 00000001B. Trong
lénh nay M1 =0, MO =1 d€ vao mode 1 va C/T = 0, GATE = 0 d€ cho phép dém xung nodi bén
trong ddng thdi x6a cdc bit mode ctia Timer 1. Sau 1énh trén Timer 0 vin chua d€m va timer 0 chi
d&m khi set bit diéu khién chay TRO.

Néu ta khong thi€t 14p cdc gid tri bit ddu d€m cho cdc thanh ghi TLx/THx thi Timer sé& bit
dau d&€m tir 0000H 1&n va khi chuyén trang thdi tit FFFFH sang 0000H s& sinh ra tran 1am cho bit
TFx = 1 rdi ti€p tuc d&€m tir 0000H 1&n tiép . . .

Néu ta thi€t 1dp gi4 tri bat ddu d€m cho TLx/THx kh4dc 0000H, thi Timer s& bit diu d&ém tir
gid tri thi€t 14p d6 1én nhung khi chuyén trang thdi tit FFFFH sang 0000H thi timer lai d&€m tir
00OOH 1én.

P& timer luon bit dau d€m tir gid tri ta gdn thi ta c6 thé 1ap trinh chd sau mdi Ian tran ta s&
x6a ¢ TFx va gan lai gid tri cho TLx/THx dé Timer ludn ludn bit ddu d&€m tir gia tri khdi gan 1én.

Dic biét n€u bd dinh thdi hoat dong trong pham vi nhd hon 256 ps thi ta nén dung Timer &
mode 2 (tv ddng nap 8 bit). Sau khi khéi tao gid tri dau cho thanh ghi THx, va TLx, khi set bit TRx
thi Timer s& bit ddu d€m tir gid tri d3 gdn trong TLX va khi trin tit FFH sang O0H trong TLx, thi
cd tran TFx ty dong dudc set, dong thdi gid tri trong Thx ty dong nap sang cho TLx va Timer bit
ddu d€m tir gid tri khdi gdn nay Ién. Néi cach khdc, sau mdi 1an tran ta khong cin khéi gan lai cho
cdc thanh ghi Timer ma ching vin d€m dudc lai tir gid tri dd gdn.
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Vi du 1: Chuong trinh tao xung vuéng tin sé 1kHz sit dung timer model:
mov tmod,#01h ;chon mode 1 timer 0 d€m 16 bit
loop1: mov thO,#0feh ;d0 rong xung 500us

mov tl0,#0ch ;

setb tr0 :cho timer bit dau d€m
loop: jnb tf0,loop ;chd bdo ngit

clr tf0 :x0a ¢ ngit

cpl pl.0 ;nghich dédo bit p1.0

sjmp loopl ;quay trd lai lam ti€p

Vi du 2: Chuong trinh tao xung vuéng tian sé 10 kHz sit dung timer mode2:
mov tmod,#02h ;chon mode 2 ch& do tw dong nap lai 8 bit
loop1: mov thO,#-50  ;tao d0 rdOng xung 50us

setb tr0 :cho timer bit dau d€m
loop: Jnb tf0,loop ;chd bdo ngit

clr tf0 ;x6a cd ngit

cpl pl.0 ;nghich déo bit p1.0

sjmp loopl ;tro lai loopl

8. TIMER/COUNTER. T2 cfia vi diéu khign ho MCS52:

Ho vi diéu khi€n MCS52 ¢é 3 timer TO, T1, T2. Céc timer TO va T1 c6 cdc thanh ghi va hoat
dong giong nhu ho 51. G day chi trinh bay thém phan hoat dong cda timer T2.

Céc thanh ghi clia timer/counter T2 bao gom: thanh ghi TL2, TH2, thanh ghi diéu khién
T2CON, thanh ghi RCAP2L va RCAP2H.

Timer/counter T2 c6 thé ding dé dinh thdi timer hoic ding nhu bd d€m counter dé d€m
xung ngoai duwa d&€n ngd vao T2 chinh la chan P1.0 cda port 1 nhu hinh 4-16.

Timer/counter T2 c6 3 ki€u hoat dong: tu dong nap lai, thu nhan va thiét 1p t6c do baud dé
phuc vu cho truyén dit liéu.

Chtic ning clia thanh ghi diéu khién T2CON nhu bang 4-9:

Bit | Kihiéu Dia chi Chiic niing
7 TF2 CFH CJ tran Timer 2: hoat dong gidng nhu cdc timer trén (TF2 sé
khong dugc thi€t 1dp 1én mic 1 néu bit TCLK hoic RCLK &
muc 1).
6 EXF2 CEH C0 ngoai cla timer T2: chi dugc set khi x4y ra sy thu nhan hodc

nap lai dit liéu bdi sy chuyén trang thdi tir 1 sang 0 & ngd vao
T2EX va EXEN2 = 1; khi cho phép timer T2 ngit, EXF2=1 thi
CPU sé thuc hién chuong trinh con phuc vu ngit Timer T2, bit
EXF2 c6 thé bing phain mém.

5 RCLK CDH | Xung clock thu ctia timer 2. Khi RCLK=1 thi timer T2 cung cip
téc dd baud cho port ndi ti€p d€ nhin dit liéu vé va timer T1 sé&
cung cip tdc dd baud cho port ndi ti€p dé phat dif lidu di.
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| Chuong 4: Vi dibu krién & Vit 8051

SPKT

4 TCLK CCH | Xung clock phat ctia timer 2. Khi TCLK=1 thi timer T2 cung cip
toc dd baud cho port ndi ti€p dé phat dit liéu di va timer T1 s&
cung cAp toc dd baud cho port ndi ti€p dé nhan dir liéu vé.

3 EXEN2 CBH | Bit di¢u khién cho phép tdc dong tir bén ngoai. Khi EXEN2 = 1
thi hoat dong thu nhan va nap lai cia timer T2 chi xay ra khi ngo
vao T2EX c6 su chuyén trang thai tir 1 sang 0.

2 TR2 CAH | Bit diéu khién Timer 1 d€m / ngitng d€m:

TR2 = 1 thi timer 1 dudc phép d€m xung.

TR2 = 0 thi timer 1 khong dudc phép d€m xung (ngling).

Dung 1énh diéu khién bit TR2 dé cho phép timerl d€m hay
ngiing dém.

1 C/T2 C9H Bit lva chon counter hay timer:

C/T2 =1 : dm xung tir bén ngoai dwa d&€n ngd vao T2.
C/T2 = 0 : dinh thdi d€m xung ndi bén trong.
0 CP/RL2 C8H CG thu nhian/nap lai dit liéu cua timer T2.
Khi bit nay = 1 thi thu nhian chi x4y ra khi c6 su chuyén trang
thai tir 1 sang 0 § ngd vao T2EX va EXEN2=1; khi bit nay = 0
thi qué trinh ty dong nap lai khi timer T2 tran hodc khi c6 su
chuyén trang thai § ngd vao T2EX va bit EXEN2 = 1; néu bit
RCLK hoidc TCLK = 1 thi bit ndy xem nhu bd.
Bang 4-9. Cac bit trong thanh ghi T2CON.
(T2) P1.0 |: 1 ~ 40 O vCC
(T2 Ex) P1.1 4 2 ag [0 P0.0 (ADD)
P12 2 ag [ PO.1 (AD1)
F1.3C 4 37 O PD.2 (AD2)
P14 s 38 [ P0.2 (AD2)
P1.5 ] & 35 ] PD.4 (AD4a)
P1.6 ] 7 34 [] PO.5 (ADBS)
1.7 O 8 33 [ P0.€ (ADE)
sT e 32 [ PO.7 (ADT)
(RXD) P2.0 4 10 a1 [0 EA/VPP
(TXD) P2.1 & 11 20 O ALE/PROG
(INTO) P2.2 ] 12 20 [ PSEN
(INT1) P33 12 28 O P2.7 (A15)
(TD) P3.4 ] 14 27 (P28 (A14)
(T1) P3.5 ] 15 26 [ P2.5 (A12)
WR) P2.8 J 18 25 (1 P2.4 (A12)
DYP3I.T[C] 17 24 1 P23 (A11)
ATAL2 O] 18 23 1 P2.2 (A10)
XTAL1 ] 18 22 [ P2.1 (A8)
GND O 20 21 (3 P2.0 (A8)

PLCC/LCC

Hinh 4-16. So d6 chan cla 89C52 vdi ngd vao T2 la P1.0 va T2EX la Pl.1.

a. Ché& do ty dong nap lai:

Bit thu nhan/nap lai CP/RL2 lra chon mdt trong hai ché do: ty dong nap lai va thu nhan.

te.edu.vn

Khi CP/RL2=0 thi timer hoat dong & ch& do tu dong nap lai: cdc thanh ghi TL2, TH2 s& luu trit
s6 xung d€m con 2 thanh ghi RCAP2L vai RCAP2H luu trit gid tri d€ nap lai cho TL2, TH2. Gi4 tri

luu va nap lai la 16 bit.
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| Cruong 4: Vi dibu Kién & vit 8051 SPKT
Khi timer d€m tran thi 1am cho ¢& bdo tran TF2 biing 1 dong thdi ty dong thyc hién nap lai
dir liéu.

Tuong ty néu bit EXEN2 = 1 thi ch€ d9 tu dong nap lai x3y ra khi ¢6 su chuyén trang thai tir
1 sang 0 & ngd vao T2EX ddng thdi lam cho bit EXF2 = 1. Tuong tu nhu ¢d TF2 thi ¢c§ EXF2 ciing
c6 thé dugc ki€m tra bing phan mém hoic tao ngit. Bit EXF2 phdi x6a bing phAn mém. Hoat
doéng tu nap cia timer T2 dugc trinh bay nhu hinh 4-17.

0O8C * =12 _
jﬂto
cs-’r:: o THE TLZ '—

| conmRoL A CVERFLOW
_ TR2 s
=
D—I e =1 RELOAD 1

T2 PIM TIMER 2
oy INTERRUPT
RCAFZH | RCAPZL

[ . o TF2
TRANSITION -
DETECTOR ]
T PN [—— TN o’ﬁj J J or L

| conTROL
EXENS

Hinh 4-17.Hoat dong cla timer T2 & ché dd ty dong nap lai.
b. Ché& do thu nhan:

Khi CP/RL2=1 thi timer hoat dong & ch&€ dd thu nhan. Khi d6 timer T2 hoat dong binh
thudng nhu mot timer/counter 16 bit, thanh ghi TL2, TH2 sé& lvu trit xung d€m va néu c6 sy chuyén
trang thdi tr FFFFH sang 0000H thi s& sinh ra tran va lam cho cd tran TF2=1. Bit c¢d trin c6 thé
kiém tra biing phan mém hay c6 thé tao ra ngit.

03C —  #f2 _
Tz =10
_\Lc o’ﬁ: o e | T2 [ e |

|
J
| COMTROL B i OWERFLOW
| C2 = 1 THe — A N7
V V _r—.
T2 PIN CAFTURE —
RCAR2H | RCARZL
TRAMSITION
. TIMER 2
DETECTOR INTERRLUPT
TEX PN [—— N D’lr?z o Exr2

| controL
NEN2

Hinh 4-18. Hoat dong cla timer T2 & ché do Thu nhan du ligu.

bé cho phép ch€ do thu nhan hoat dong thi 1am cho bit EXEN2 = 1. Né&u bit EXEN2 = 1 va
khi ¢6 sy chuyén trang trdi tir 1 sang 08 ngd vao T2EX thi ch€ do thu nhan sé x3y ra: gid tri d€m
dugc trong thanh ghi TL2, TH2 s& dudc chuyén sang 2 thanh ghi RCAP2L vi RCAP2H. C3 EXF2

. 2, /7
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ciing dugc chuyén 1én mic 1 d€ bio hiéu qua trinh thu nhian di xady ra, cd EXF2 c6 thé ki€m tra
bing phan mém hoic tao ngit.

Hoat dong thu nhan d&r liéu cda timer T2 dudc trinh bay & hinh 4-18.
vi. HOAT DONG TRUYEN DU LIEU CUA VI BIEU KHIEN MCS51
1 Gidithieu

Truyén dif liéu ndi ti€p cia MCS51 c6 thé hoat dong & nhiéu ki€u riéng biét trong pham vi
cho phép clia tin s6. Dit liéu dang song song dudc chuyén thanh ndi ti€p dé truyén di va dit liéu
nhan vé dang ndi ti€p dudc chuyén thanh song song.

Chan TxD (P3.1) 1a ngd xudt dif liéu di va chan RxD (P3.0) 1a ngd nhan dif liéu vé.

Dic trung clia truyén dif liéu ndi ti€p 12 hoat dong song cong c6 nghia 13 c6 thé thuc hién
truyén va nhan dit liéu ciing mot lic.

Hai thanh ghi chic ning dic biét phuc vu cho truyén dit liéu 12 thanh ghi dém SBUF va
thanh ghi diéu khi€n SCON. Thanh ghi dém sbuf nim & dia chi 99H c6 2 chtic ning: néu vi diéu
khién ghi dit liéu 1&n thanh ghi sbuf thi dif liéu d6 s& dudc truyén di, né€u hé thong khic gdi dit liu
dén thi s& dugc Ivu vao thanh ghi dém sbuf. So dd khdi clia hé thdng truyén dif liéu nhu hinh 4-19.

http://www.hcmute.edu.vn

TXD (P3.) RXD (P3.0}
I j Ik
& SBUF c Shift register
(Write only) Q D
Baud rate | | Baud rate SBUF
clock clock Read only)
{transmit) [receive) 4

L

E

8051 Internal Bus
Hinh 4-19. So do khoi cOa truyén di liéu noi tiép.

Thanh ghi diéu khién truyén dit liéu SCON niim & dia chi 98H 1a thanh ghi cho phép truy suit
bit bao gdm cdc bit trang thdi va cdc bit diéu khi€n. C4c bit diéu khién dung dé thiét 14p nhiéu
kiéu hoat dong truyén dit liéu khdc nhau, con cdc bit trang thdi cho bi€t thdi diém k&t thic khi
truyén xong mot ki tw hodc nhan xong mot ki ty. Cic bit trang thdi c6 thé dudc kiém tra trong
chuong trinh hodc c6 thé 1ap trinh dé sinh ra ngit.
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Tan s6 hoat dong cda truyén dit liéu ndi ti€p con goi tdc dd BAUD (sd lugng bit dit liéu dugc
truyén di trong mot gidy) cé thé hoat dong cd dinh (st dung dao dong trén chip) hoic c6 thé thay
ddi. Khi can téc @6 Baud thay d6i thi phai st dung Timer 1 d€ tao toc do baud.

2. Tharh ghi diu khin truyén A iunéi tip:

Thanh ghi scon sé& thi€t 1ap cdc ki€u hoat dong truyén dit liéu khdc nhau cho MCS51. Ciu
tric ctia thanh ghi Scon nhu sau:

M5B L5B

SMo M1 s5M2 REM TES RBS T Rl

Bang 4-10 tém tit thanh ghi diéu khi€n Port ndi ti€p scon nhu sau :

Bit Ky hiéu Dia chi Mo ta hoat dong
7 SMO 9FH Bit chon kiéu truyén ndi tiép: bit thit 0.
6 SM1 9EH Bit chon ki€u truyén noi ti€p: bit thit 1.
5 SM2 9DH Bit cho phép truyén két ndi nhiéu vi xi Iy & mode 2 va 3; RI
s& khong tich cyc n€u bit thit 9 da thu vao 1a 0.
REN 9CH Bit cho phép nhan ki tw. REN = 1 s& cho phép nhan ki tu.
TBS 9BH Diing d€ luu bit 9 dé truyén di khi hoat ddong & mode 2 va 3.
TBS biing 0 hay 1 1a do ngudi lap trinh thi€t 14p.
2 RBS 9AH Dung d€ luu bit 9 nhan vé khi hoat dong § mode 2 va 3.
1 TI 99H Cd bdo hiéu nay 1én mifc 1 khi truyén xong 1 ki tir va x6a bdi
ngudi 1ap trinh @€ sdn sang truyén ki ty tiép theo.
0 RI 98H CG bdo hiéu nay 1én mdc 1 khi nhdn xong 1 ki ty va x6a béi
ngudi 14p trinh d€ sian sang nhan ki ty dit liéu ti€p theo.

Bdng 4-10. Cac bit trong thanh ghi diéu khién truyén di liéu.

A
3. CAc kiéu truyén di iundi tiép:

Trudc khi truyén dit liéu thi thanh ghi SCON phai dugc khdi tao ding kiéu. Vi du d€ khdi tao
truyén dit liéu ki€u 1 thi 2 bit: SMO SM1 = 01, bit cho phép thu: REN =1, va cd ngit truyén TI = 1
dé€ sin sang truyén, ta diing 1énh sau : MOV SCON, # 01010010b.

Truyén dit liéu ndi ti€p ctia MCS51 ¢6 4 ki€u hoat dong tiy thudc theo 4 trang thdi clia 2 bit
SMO0 SM1 dugc liét ké & bang 4-11.

Ba trong bon ki€u cho phép truyén déng bo véi mdi ki tu thu hoic phét s& dude két hgp vdi
bit Start hodc bit Stop.

SMO | SM1 | Kiéu M6 té Téc dd baud

0 0 0 Thanh ghi dich | C6 dinh (tan s6 dao dong /12).

(] 1 1 UART 8 bit Thay ddi (dudc déat béi Timer).

1 0 2 UART 9 bit C6 dinh (tdn s6 dao dong /12 or f/64)

1 1 3 UART 9 bit Thay doi (dugc dat béi Timer).
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Bang 4-1. Cac kiu truyén du ligu.
a. Truyén dit li¢u kiéu 0- kiéu thanh ghi dich 8 bit :

P& dinh cdu hinh cho truyén dif liéu ndi ti€p & ki€u 0 thi 2 bit SM1 SMO = 00. Dit liéu n&i
ti€p nhan vao va dif liéu truyén di déu thong qua chan RxD, con chan TxD thi dung d€ dich
chuyén xung clock. 8 bit dif liéu dé truyén di hodc nhin vé thi ludn bit dau vdi bit c¢6 trong s6 nhd
nhat LSB. Tdc d6 Baud dugc thi€t 14p cd dinh & tin so biing %2 tan s6 dao dong thach anh trén
Chip.

Khi thyc hién 1&énh ghi dit liéu 1én thanh ghi sbuf thi qud trinh truyén dit liéu bit dau. Dit liéu
dudc dich ra ngoai thong qua chdn RxD cuing véi cdc xung nhip ciing dugc gdi ra ngoai thdng qua
chan TxD. MJdi bit truyén di chi c6 xuat hién trén chin RxD trong khodng thdi gian mot chu ky
mdy. Trong khodng thdi gian cia mdi chu ky mdy, tin hiéu xung clock xudng mic thap tai thdi
di€m S3P1 va 1én mifc cao tai thdi diém S6P1 trong gidn d6 thdi gian hinh 4-20.

Qua trinh nhan dugc khdi dong khi bit cho phép nhdn REN = 1 va ¢ nhan RI = 0. Nguyén
tic chung 12 khdi tao bit REN = 1 § dau chuong trinh d€ khgi dong truyén dit lidu, va x6a bit RI d€
sdn sang nhan dit liéu vao. Khi bit RI bi x6a, cdc xung clock s& xuit ra bén ngoii thong qua chin
TxD, bit didu chu k¥ may k& ti€p thi dif liéu tir bén ngoai s& dudc dich vao bén trong thong qua
chan RxD.

pal - . (o3 T T CnEnichinecynese—— = — — i
S S52 S8 54 &5 S6
Fl | P2 Pl 1 P2 | PI l F2 Bl | P2 Pl | B2 Fil I Fi2
1 . ]
I : 1
| |
ALE. 1
sl e !
| [
Dala oul X Valid data bit K
' ~<—— 53P] 56P) —
Shift CLOCK : I i
1
; I O Esrnsrig: it 1
WRITE o & I
o SDUr L Expunded yviow Sl S 1)
/ _,./- el R e e T
/ = i i

i T

i 0 qTiSTne 38 odi sk et s )
JUUULJLHJUl H s o i L

Data out :\ DO }(" _m SR 3 00080802 |4 1BMs ik DBy oy Deu A DT X

U T o T T A e s el

Hinh 4-20. Gidn do thdi gian.

Bi€u dd thdi gian chia dif liéu ndi ti€p truyén vao vi diéu khién & ki€u 0 nhu sau :
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One machine cyele

| I
e el LR L F T B Fle FLEBL TR JE 01

5%

ALE

Y TRy VTR
e s Lo v A sy Lo 0 ey o3 e U e N g C 1
{RXID) | 1 1 1 | ] 1 !

1 1 1 1 L I
shifl PR T O Y v e e (S el Y, B S Y P e |
CLOCK
(TXD}

b| : |<— One machine cyele

I I | | I I | | I
g A i o | B0 6 1O |00 R TR W 000 0 I B 5 Bl | B0 5

Y TR 00 U Y R e )l e g B |
CLOCK .

PL LT

Hinh 4-21. Gian do6 théi gian truyén di liéu mod 0.

Moét ting dung cu thé st dung mode 0 12'diing d€ md rong thém s6 lugng ngd ra cho MCS51
véi cdch thic thyc hién nhu sau: mot thanh ghi dich tir ndi ti€p thanh song song dugc ndi dén cdc
dudng TxD va RxD ctia MCS51 dé md rong thém 8 duding ra nhu hinh 4-22. N&u diing thém nhiéu
thanh ghi dich mic ndi ti€p vao thanh ghi dich ddu tién s& mé rong dugc nhiéu ngd ra.

8 Extra Output

LT

TXD (P3.]) Clock

Shift Register
RXD (P3.0) Data

Hinh 4-22. M6t Ung dung kiéu 0 dé tdng thém ngé ra béng thanh ghi dich.

b.  Truyén dit liéu kiéu 1- Thu phdt bdt dong bé 8 bit vdi téc dp Baud thay doi :

Trong mode nay, truyén dit liéu ndi ti€p hoat dong bat dong bdo UART 8 bit c6 toc do Baud
thay d6i dugc. UART 13 bo thu va phdt dit liéu ndi ti€p v6i mdi ky tu dit liéu ludn bit ddu bing 1
bit Start (& mirc 0) va két thic bing 1 bit Stop (& mifc 1), bit parity doi khi dugc ghép vao giita bit
dit li€u sau cuing va bit Stop.
Trong ki€u nay, 10 bit dif liéu sé phat di & chan TxD va néu nhin thi sé nhin & chain RxD.
10 bit d6 bao gdm: 1 bit start, 8 bit data (LSB 1a bit ddu tién), va 1 bit stop. P&i v6i hoat ddng nhan
dit li€u thi bit Stop dugc dua vao bit RB8 trong thanh ghi SCON.
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Trong MCS51, toc d6 Baud dudc thi€t 1p bdi tdc do tran cla Timer T1. P&i véi ho 52 ¢6 3
timer thi tdc d6 baud c6 thé thi€t 1ap bdi téc d6 tran clia timer T1 hodc timer T2 hoic ca 2 timer T1
va T2: mdt timer cho mdy phdt va 1 timer cho mdy thu.

Ngudn cung cip xung clock dé ddng bo cdc thanh ghi truyén dit liéu ndi ti€p hoat dong &
ki€u 1, 2, 3 dudc thi€t 14p bdi bd d€m 16 nhu hinh 4-23, ngd ra ctia by d€m 13 xung clock tao tdc
dd baud. Xung ngd vao clia bd d€m c6 thé 1ap trinh bing phan mém.

16 % baud rale ————- > + 12

ik

Baud rate clock
Serial port shift register

Hinh 4-23. Cung cép xung cho truyén di liéu ndi tiép.

Khi c6 mot 1énh ghi dif liéu 1&n thanh ghi sbuf thi qu4 trinh truyén dit liéu bit diu nhung né
chua truyén ma chd cho d&n khi bd chia 16 (cung cip tdc do Baud cho truyén dif liéu ndi ti€p) bi
tran. Dif liéu dugc xudt ra trén chan TxD bit dau véi bit start theo sau 12 8bit data va sau cling 1a
bit stop. Cédc cd phat TI dude nang 1én mifc 1 ciing lic vdi thdi diém Xuit hién bit Stop trén chin
TxD nhu hinh 4-24.

Qfia trinh nhan dit liéu duge khdi dong khi c6 su' chuyén d6i tir mitc 1 sang mic 0 & ngd vao
RxD. By d€m 4 bit dugc reset ngay 1dp tiic d€ siap x€&p bit dit liéu dang dé&n tir ngd vao RxD. Mdi
bit dit liéu dén dugc 14y miu & trang thai d€m thit 8 trong mdt chu ky 16 trang thai clia bd dé€m 4
bit.

Khi ¢6 su chuyén trang thai tir 1 xuéng 0 & ngd vao RxD ciia bd thu thi trang thdi 0 nay phai
ton tai trong 8 trang thai lién tuc cia bo d€m 4 bit. Néu trudng hop nay khdng ding thi bo thu xem
nhu bi tdc dong bdi tin hiéu nhiéu. Bo thu sé reset va trd vé trang thdi nghi va chd sy chuyén trang
thdi ti€p theo.

Stwop
bit

o i
Baud rate
Star
B

e s e D1 X 904 X iDA Y- DY NDE BT
I , D

(SCON.1) : }

Transmit interrupt
{ready for more dala)

Hinh 4-24. C& bao phat xong du liéu TI.

Gia st viéc ki€m tra bit Start 1 hdp 1& thi bit Start s& dudc bd qua va 8 bit data dudc nhan
vao thanh ghi dich ndi tiép.

Khi ta't c4 8 bit dudc ghi vao thanh ghi dich thi 3 cdng viéc sau s& dugc thyc hién ti€p theo:

- Bit thtt 9 (bit Stop) dudc dich vao bit RB8 trong SCON.
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- 8 bit data dugc nap vao thanh ghi SBUF.

- Cdngdtnhan RI=1.
Tuy nhién, 3 cong viéc trén chi xdy ra n€u hai di€u kién sau ton tai :
e RI=0va
e SM2 =1 va bit Stop nhan dugc = 1 hodc SM2 = 0.

c.  Truyén ditliéu kiéu 2 - Thu phdt bdt dong bé 9 bit véi téc dp Baud cé dinh :
Khi SM1 SMO = 10 thi truyén dit liéu hoat dong & ki€u 2 c6 tdc @6 Baud c6 dinh. Cé 11 bit
dugc phat hodc thu : 1 bit Start, 8 bit data, 1 bit data tht 9 dugc 14p trinh va 1 bit Stop. Khi phét thi

bit thit 9 dugc dit vao TB8 ctia SCON (c6 thé bit parity). Khi thu thi bit tht 9 dugc ddt vao bit RBS
clia thanh ghi SCON. Tdc d6 Baud trong mode 2 bing 1/12 hoidc 1/64 tan s6 dao dong trén Chip.

d.  Truyén dit li¢u kiéu 3 — Thu phdt bdt dong bé 9 bit véi téc dp Baud thay doi :

Khi SM1 SMO = 11 thi truyén dir liéu hoat dong & ki€u 3 12 ki€u UART 9 bit ¢6 tdc d6 Baud
thay ddi. Ki€u 3 tuong tu ki€u 2 ngoai trir tdc dd Baud dudgc 1ap trinh va dugc cung c4Ap béi Timer.
Céic ki€u 1, ki€u 2 va ki€u 3 ri't gidng nhau, nhitng di€m khic nhau 12 & toc d6 Baud (ki€u 2 co
dinh, ki€u 1 va kiéu 3 thay d6i) va sd bit dit liéu (ki€u 1 c6 8 bit, ki€u 2.va ki€u 3 c6 9 bit data).

4. Khditao va truy xudt cic tharh ghi truyén dY 1u néi tiép:

a. Bit diéu khién cho phép nhin dit lieu (Receive Enable) :

P& cho phép thu dit liéu thi chuong trinh phdi 1am cho bit REN = 1 va diéu nay dugc thyc
hién & diu chuong trinh.

Ta c6 thé khdi tao cho phép truyén dit liéu biing 1énh :
Setb ren hodc mov scon, # xxxIxxxxb
b. Bitdit li¢u thit 9:

Bit dif liéu thit 9 dugc phat trong ki€u 2 va ki€u 3 phai dugc nap vao bit TBS biing phian
mém c6 nghia 12 ngudi 14p trinh phai thyc hién cong viéc nay truée khi truyén dit lidu di, con bit
dit liéu th 9 ctia dir li€u thu dugc thi tu dong dit vao trong bit RBS.

Phan mém c6 thé hoic khong ddi héi bit dit liéu thit 9 tham gia vio qué trinh truyén dit liéu
tlly thudc vao dic tinh cla cdc thi€t bi ndi ti€p k&t ndi véi nhau thiét 1ap ra qui dinh. Bit dif liéu thi
9 déng 1 vai trd quan trong trong truyén thong nhiéu vi xi 1y.

c. Bit kiém tra chdn 1é Parity :

Bit thit 9 thudng dugc ding 1 bit ki€m tra chin 18. G mdi chu ky may, bit P trong thanh ghi
trang thai PSW biing 1 hay biing 0 tiy thudc vao qué trinh ki€m tra chdn 8 bit dit liéu chita trong

thanh ghi A.
Vi du né€u hé thong truyén dif liéu yéu cau 8 bit data cong thém 1 bit ki€m tra chin, thi cic
lénh sau ddy sé& phat 8 bit trong thanh ghi A cdng vdi bit ki€m tra chdn dugc cdng vao bit thit 9.
Mov  C,P ;chuyén c& chin 1& P sang ¢ C
Mov  TBS,C :chuyén c C sang bit TB8 @& chuin bi truyén di
Vit ly Thuvier DH-SRKTFTFRHEM—httpfAvvww thuvienspkteduvn o
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Mov  sbuf,A struyén dir liéu 8 bit trong A va bit thit 9 trong TBS di.
Né&u ki€m tra 18 dugc yéu ciu thi cac 1énh trén dugc sira lai 12 :
Mov CP ;Chuyén cd chdn 1é P sang ¢ C
Cpl C ;nghich ddo chin thanh 1é
Mov  TBS,C :chuyén c& C sang bit TBS d€ chudn bi truyén di
Mov  sbuf,A struyén dif liéu 8 bit trong A va bit thit 9 trong TBS di.

Trong ki€u 1 ta vin c6 thé st dung bit ki€m tra chin 1& nhu sau: 8 bit data dugc phat trong
ki€u 1 c6 thé bao gdm 7 bit dif liéu, va 1 bit ki€m tra chin 1&. D€ phat mot ma ASCII 7 bit véi 1 bit
ki€m tra chin vao 8 bit, cdc 1énh sau diy dugc ding:

MOV C,P : Pua Parity chan vao C
MOV ACC.7,C  ;Pua Parity chin vao bit MSB clia A
MOV SBUF, A : G4i bit data cling bit Parity chin

d. Congidt:

Cd ngdt nhan RI va phat TI trong thanh ghi SCON déng mdt vai trd quan trong trong
truyén dit liéu cia MCS51. C4 hai bit déu dudc set bdi phan ciing nhirng phai x6a bdi phAn mém.

Pién hinh 13 ¢d RI dugc set § mic 1 khi k&t thiic'qué trinh nhan ddy dd 1 ki tw va cho biét
thanh ghi dém thu da diy. Trang thdi cia ¢ RI c6 thé kiém tra bing phain mém hoic cé thé 1ap
trinh d€ sinh ra ngit. Néu mudn nhan mot ky tu tir mot thi€t bi di dugc két ndi dén Port ndi ti€p,
thi chuong trinh phéi chd cho dén khi ¢ RI = 1, sau d6 x6a ¢ RI va doc ky tu tir thanh ghi SBUF.
Qua trinh nay dugc lap trinh nhu sau :

WAIT : JNB RI, WAIT  :Kiém tra RI xem c6 biing 1 hay khong. Chd néu =0
CLR RI : khi c6 RI =1 thi da nhén xong dir liéu va x6a cd RI
MOV A, SBUF : doc ky ty nhan dugc tir thanh ghi Sbuf

Cd TI 1én mitc 1 cho bi€t da phat xong ky tu va cho bi€t thanh ghi dém sbuf da rdng. Néu
mudn géi 1 ky tw d€n mot thiét bi dd dudc két ndi dén Port ndi ti€p thi trudc tién phai ki€m tra
xem Port ndi ti€p da sdn sang chua. Néu ky tu trude dang dugc gdi di, thi phdi chd cho dé&n khi két
thiic qud trinh gdi. C4c 1énh sau diy ding d€ phat mot ky tu trong thanh ghi A ra :

WAIT : JNB TI, WAIT  :Kiém tra TI c6 biing 1 hay khong va chd néu biing 0.
CLR TI : X6a ¢6 ngit thu TI
MOV SBUF,A : g6i ndi dung trong thanh ghi A di

5. Truyén dif iéu ndi ti€p trong hé thong nhibu vi didu khign :

Ki€u 2 va ki€u 3 ¢6 mdt chiic ning dic biét cho viec truyén thong da xi 1y. G cdc mode 2 va
3, 9 bit dit liéu dudc thu va bit thit 9 dugc luu vao bit RBS. Truyén dif liéu c6 thé 14p trinh sao cho
khi thu dudc bit Stop thi ngit clia truyén dit liéu ndi ti€p tdc dong chi khi bit RB8 =1. CAu tric nay
dudc phép bdi biing cdch set bit SM2 = 1 trong thanh ghi SCON. Kiéu nay dugc @ng dung trong
mang st dung nhiéu MCS51 dudc tS chifc theo cAu hinh mdy chd va may t6 nhu hinh 4-25.
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32 1/0 lines 32 1/0 lines
MASTER PO P1 P2 P3 PO P1 P2 P3
8951 8951 Slave # 1 8951 Slave # 2
TXD RXD RXD

A

A

 Z

Hinh 4-25. Két ndi nhiéu vi xU ly.

Trong cAu hinh k&t ndi & trén thi mdi mdt vi x¥ Iy t6 s& c6 modt dia chi duy nhi't do chiing ta

qui dinh.

Khi bd xtt Iy chd mudn phdt mot khdi dit liéu dé€n mot trong cdc bd xit 1y td thi truée tién vi
xt 1y cht phai gdira 1 byte dia chi d€ nhan dién bd x{ 1y t6 mudn két ndi.

Byte dia chi dugc phan biét v6i byte dit’ li€u bdi bit thi 9: trong byte dia chi thi bit thi 9

biang 1 va trong byte dif liéu thi bit thi 9 bing 0.

Céc vi xtt 1y t6 sau khi nhadn dugc byte dia chi s& bi€t dugc vi xtt Iy chd muén giao tiép t§
nao. Khi c6 vi xit 1y t6 dugc phép thi né sé& x6a bit SM2 @€ bit dau nhan cdc byte dif liéu ti€p theo.
Con cédc vi xtt 1y khong dugce phép thi vin giit nguyén bit SM2=1 d& khong nhin cic byte dif liéu
truyén gitta vi xi¥ Iy chli va vi x{ Iy t6 dang dugc phép. Vi xit 1y t& sau khi két ndi véi vi x& 1y chd
xong thi phai 1am cho bit SM2=1 d& sin sang k&t ndi cho nhitng 1an ti€p theo.

Sau khi thuc hién xong viéc trao d8i dit liéu thi vi x{ 1y mudn truy xui't mot vi xt 1y khéc thi
phdi tao ra mot dia chi méi va vi xit Iy t6 tuong ng véi dia chi d6 dudc phép va hoat dong gidng

nhu vira trinh bay.

6. T8¢ db truyén At iéu ndi tiép :

Truyén dif liéu ndi ti€p néu hoat dong & ki€u 0 va ki€u 2 thi c6 tdc do truyén cd dinh. Trong
ki€u O thi tdc dd truyén bing %2 tan s6 dao dong trén Chip. N&u str dung thach anh 12 MHz thi

toc do truyén clia ki€u 0 12 1MHz nhu hinh 4-26a.

Trong thanh ghi PCON c6 mdt bit SMOD c6 chitc ning 1am ting gip doi tdc do baud, mic
nhién sau khi reset hé thdng thi bit SMOD = 0 thi c4c ki€u truyén dit liéu hoat dong véi téc do qui

dinh, khi bit SMOD = 1 thi tS¢ d9 ting gdp doi.

Vi du trong kiéu 2, t6c d6 truyén c6 thé ting gip ddi tir gid tri mic dinh 1/64 tdn s6 dao
dong trén Chip (SMOD = 0) 1&én dén 1/32 tin s6 dao dong trén Chip (fng véi SMOD =1) nhu hinh

4-26b.
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Do thanh ghi PCON khong cho phép truy sudt bit nén d€ set bit SMOD ma khong thay ddi
cdc bit khac cia thanh ghi PCON thi phai thyc hién 1&€nh sau.

Lénh sau day set bit SMOD dé ting gip ddi toc do truyén:
OR PCON, #1000 0000b ;bit Smod & vi tri thd 7

Cic toc do Baud trong ki€u 1 va kiéu 3 ctia MCS51 dudc xdc dinh bdi téc do tran clia Timer
1. B&i vi Timer hoat dong & tin sd tuong ddi cao nén phai chia cho 32 khi bit smod = 0 va chia cho
16 né€u SMOD = 1 tru6c khi cung cAp xung clock d€ thi€t 1ap téc d6 Baud cho Port ndi ti€p. T6c dd
Baud § ki€u 1 va 3 ctia MCS51 duge xdc dinh bdi téc d6 tran ctia Timer 1 hodc Timer 2, hoic cd 2
nhu hinh 4-26¢.

Banied roite
On-chip 2 B » dock
Osaillator
(a) Made 0
¥ +04 SMOD = 0
On-chip Bond rote
Qscillatyr L ! chorck
o 3z | SMOD =1
bl Made 2
¥ 32 SMOD = 0
Timer 1 Bepidl rile
overflow L dock
| SMOD =1
o +16

Hinh 4-26. Thiét lap toc d6 Baud.

Thiét lgp toc dj Baud ding timer 1:

Mudn c6 téc dd Baud thi ta khdi tao thanh ghi TMOD & ki€u tu dong nap 8 bit (kiéu 2) va
dit gid tri nap lai vio thanh ghi TH1 ctia Timer 1 &€ tao ra t6c d6 tran chinh xdc dé thiét 1ap téc do
Baud. Thanh ghi tmod dugc khdi tao d€ thiét 1ap tdc d6 baud nhu sau:

Mov tmod,#0010xxxxB ;chi quan tim dén timer 1

Mot cdch khic d€ tao tdc do baud 13 nhan tin hiéu xung clock tir bén ngoai dua d€n ngd vao
T1. Cong thitc chung d€ x4c dinh t6c d6 Baud trong mode 1 va mode 3 1a :

BAUD RATE = TIMER 1 OVERFLOW RATE =+ 32

Vidul: truyén dit liéu can tdc dd baud 1a 1200 thi ta tinh todn nhu sau:
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To6c do tran cda timer 1 bing 1200 x 32 = 38,4KHz. N&u hé thdng sit dung thach anh 12 MHz thi
xung cung cip cho Timer 1 d€m c6 tin s6 1a 1 MHz hay 1000KHz. Vay d€ dat t6c do tran 38,4
KHz thi ta tinh dugc s6 lugng xung d€m cho mdi chu ky tran 1a 1000 KHZ/38,4 KHz = 26,4 xung
(1am tron biang 26).

Do cdc Timer d&€m 1én va thdi di€m tran x4y ra khi chuyén trang thdi d€m tir FFH — 00H
nén ta phai nap gid tri bit dau tir (256 — 26 = 230) dé tir gid tri nay timer 1 d&€m l&én 26 xung nita thi
sinh ra tran. Gi4 tri 230 dugc nap vao thanh ghi TH1 d€ tv dong nap lai cho thanh ghi TL1 khi tran
bing I&énh: “mov thl,#230”. Ban c6 thé khdng cAn phai tinh todn ra gia tri 230 ma c6 thé thay biing
1€nh : “mov th1,#-26" thi trinh bién dich sé& tinh cho ban.

Béng tém tit tdc do Baud tng v6i 2 loai thach anh 12 MHz va 11, 059 MHz :

Téc do Tan s6 SMOD | Gia tri nap cho TH1 Téc do thuc Sai s6
baud thach anh

9600 12MHz 1 - 7 (F9H) 8923 7%
2400 12MHz 0 -13 (F3H) 2404 0,16%
1200 12MHz 0 -26 (E6H) 1202 ~0%
19200 11,059MHz 1 -3 (FDH) 19200 0%
9600 11,059MHz 0 -3 (FDH) 9600 0%
2400 11,059MHz 0 -12 (F4H) 2400 0%
1200 11,059MHz 0 -24 (E8H) 1200 0%

Bang 4-12. Tom tat téc dé baud.

Vi du 2: hiy khéi tao truyén dif liéu ndi ti€p hoat dong nhuw UART 8 bit & tdc do Baud 2400,
diing Timer 1 d€ tao t6c d6 Baud.

Chuong trinh sau sé thi€t 1ap diing theo yéu cdu dé ra:
MOV SCON, #01010010B  : Port ndi ti€p mode 1.

MOV TMOD, # 20H : Timer 1 mode 2
MOV THI, #-13 : Nap vao by dém tdc do 2400 Baud.
SETB TR1 : Start Timer 1.

Trong thanh ghi SCON c¢6: hai bit SMO SM1 = 01 thiét 14p mode UART 8 bit, bit REN = 1
cho phép sin sang nhin dif liéu, bit TI = 1 bdo cho bi€t thanh ghi d€m réng sin sang cho phép phat
di liéu.

Thanh ghi TMOD c6: hai bit MIMO = 10 d& thi€t 1ap Timer 1 & mode 2 ty dong nap 8 bit.
Lénh setb TR1 cho phép Timer lam viéc tao tdc do baud.

Tur td¢c d6 Baud 2400 ta tinh dugc toc do tran cho Timer 1 12 2400 x 32 = 76,8 KHz va gid sir
Timer 1 d€m xung ndi & tin s6 1000 KHz (ng v§i thach anh 12 MHz).

Vay dé dat t6c do tran 76,8 KHz thi ta tinh dudc s6 lugng xung d€m cho mdi chu ky tran 1a
1000KHZ/76,8KHz = 13,02 xung (lam tron bang 13). Nén 1énh thit 3 s& nap gid tri -13 vao thanh
ghi THI dé tao tdc do baud 1a 2400.
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Thi tuc chd nhan mot ki tu:
Mainr: jnb ri,$ :chd cho d&n khi cd bao nhan 1én 1
Clr ri ;x6a c& d€ nhan ki ty ti€p theo

Mov @r0Q,sbuf ;catdit liéu vao O nhd.

Néu chi nhan mdt ki ty thi sau khi nhin xong CPU sé& thuc hién cong viéc xtt Iy khdc, con
néu mudn nhan nita thi quay lai.
Tha tuc chd gdi mot ki tu:

Mains:  jnb ti,$ :kiém tra mdy phat sin sing hay chua
Clr ti :x6a cd d€ chuin bi phat dif liéu

Mov sbuf,@r0 ;14 dit liéu tir & nhd truyén di.

Viéc st dung truyén dif liéu & tdc do baud nio tuy thudc vao yéu cau thuc t&. Téc do cang
cao thi dif liéu truyén cang nhanh. Khi truyén nhiu dit liéu thi ngoai tdc d6 qui dinh thdng nhat
gitta 2 hé thong k&t ndi v6i nhau con phdi quan tim dé&n téc do xit 1y dir liéu nhan vé va 14y dir
liéu d€ gdi di d€ khong bi mat dif liéu trong qué trinh truyén va nhan. Mot trong nhitng gidi phdp
dé ki€m tra xem dif liéu c6 bi ma't hay khong thi phai sit dung thd tuc bit tay.

TR GRS
vil. HOAT DONG NGAT CUA VI BIEU KHIEN MCS51

1 Gidi thiéu

Ngit sit dung trong vi xt 1y hay vi diéu khién hoat dong nhu sau: vi xit 1y hay vi diéu khién
ludn thyc hi€én mdt chuong trinh ma ta thudng goi 1a chuong trinh chinh, khi ¢c6 mot sy tdc dong tur
bén ngoai biing phan ciing hay su tic dong bén trong 1am cho vi x{t 1y nging thuc hién chuong
trinh chinh d€ thuc hién mdt chuong trinh khdc (con goi 13 chuong trinh phuc vu ngit ISR) va sau
khi thyc hién xong vi x{t 1y trd lai thyc hién ti€p chuong trinh chinh. Qu4 trinh 1am gidn doan vi xt
ly thuc hién chuong trinh chinh xem nhu 13 ngit.

C6 nhiéu sy tdc dong lam ngiing chuong trinh chinh goi 13 cdc ngudn ngit, trong vi diéu
khién khi timer/counter d€m tran s& tao ra ngit. Ngit d6ng mot vai trd quan trong trong ldp trinh
diéu khién.

Khi st dung ngit s& cho phép vi x{ 1y hay vi diéu khién ddp Gng nhiéu sy kién quan trong va
gidi quyét sy kién d6 trong khi chuong trinh khdc dang thuc thi. Vi du: vi diéu khi€n dang thuc
hién chuong trinh chinh thi c¢6 dif liéu tir hé thong khic gdi dén thi vi diéu khién ngirng chuong
trinh chinh d€ thuc hién chuong trinh phuc vu ngdt nhan dit liéu xong rdi trd lai ti€p tuc thuc hién
chuong trinh chinh, hoic c6 mot tin hiéu bdo ngit tir bén ngoai thi vi diéu khién s& ngiing thuc
hi€n chuong trinh chinh dé thuc hién chuong trinh ngdt roi ti€p tuc thuc hién chuong trinh chinh.

Ta c6 thé st dung ngit &€ yéu ciu vi diéu khién thuc hién nhiéu chuong trinh cting mot lic
c6 nghia la cdc chuong trinh dugc thuc hi€n xoay vong.

Ta c6 thé minh hoa qud trinh thyc hién 1 chuong trinh trong trudng hdp cé ngit va khong cé
ngit nhu hinh 4-27.
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Time

—_—

Main program

{a) Program execution without interrupts

ISR ISR ISR

main méin main mein

Time * Interrupt

* * Return from Interrupt instruction

b} Program execution with interrupts

Hinh 4-27. Vi diéu khién thyc hién chuong trinh chinh trong 2 trudng hgp khdng va c6 ngét.

Trong d6 : Ky hiéu * cho biét vi diéu khién ngirng chudng trinh chinh d€ thuc thi chuong trinh
con phuc vu ngit ISR. Con ky hiéu ** cho bi€t vi diéu khi€n quay trd lai thuc hién ti€p chuong
trinh chinh sau khi thuc hiénxong chuong trinh con phuc vu ngit ISR.

2. T8 chicrgst:

Vi diéu khién 89C51 c6 5 ngudn ngit: 2 ngit ngodi, 2 ngit Timer vd mot ngit Port noi tiép.
Vi diéu khién 89C52 c¢6 thém mot ngudn ngit 13 clia timer T2 nhu hinh 4-28. Mic nhién khi vi
diéu khién bi reset thi tit cd cdc ngit s& mit tic dung va dugc cho phép bdi phan mém.

Trong trudng hdp cé hai hoic nhiéu ngudn ngit tic dong dong thdi hoic vi diéu khién dang
phuc vu ngit thi xuat hién mot ngit khédc, thi s& c6 hai cach gidi quyét 12 kiém tra lién ti€p va st
dung ché& d6 uu tién.
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TFZ

ZEFZ

J U

Hinh 4-28. Vi diéu khién 89C52 ¢ 6 ngudn ngdt.

3. Cho phép rgét / cdm rgit:

Trudc tién ching ta phai hiéu cho phép va khong cho phép ngit 13 nhu thé nao ? Khi ta cho
phép ngit va khi ngit tic dong thi vi diéu khién s& ngitng chuong trinh chinh dé thyc hién chudng
trinh con phuc vu ngit, con khi khong cho phép thi dii c6 su tic dong dén ngit vi diéu khi€n van
ti€p tuc thyc hién chuong trinh chinh — khdng thuc hién chuong trinh phuc vu ngit.

Trong vi diéu khién c6 1 thanh ghi IE (Interrupt Enable) & tai dia chi 0A8H c6 chiic ning cho
phép / cAm ngit. Ta sit dung thanh ghi nay d€ cho phép hay khdng cho phép d6i vdi tirng ngudn
ngit va cho toan bd cdc ngudn ngit.

Hoat dong cla tirng bit trong thanh ghi cho phép ngit IE dugc tom tdt trong bang 4-13:

Bit Ki hiéu | Dia chi bit | Chuc ndng (Enable = 1; Disable = 0)

IE.7 EA AFH Cho phép todn bd hodic cdm toan bd cdc ngudn ngat.
IE.6 - AEH Chua ding dén

IE.5 ET2 ADH Cho phép ngét Timer 2 (8052).

IE.4 ES ACH Cho phép ngdt Port néi tiép.

IE.3 ET ABH Cho phép ngat Timer 1.

IE.2 EX1 AAH Cho phép ngédt ngodi External 1 (INT1).

IE.1 ETO A%9H Cho phép ngét Timer 0.

IE.O EXO0 A8H Cho phép ngét ngodi External 0 (INTO).

Bang 4-13. Tom tat chiic nang cac bit cha thanh ghi IE.
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Trong thanh ghi IE c6 bit IE.6 chwa dung d€n, bit IE.7 1 bit cho phép/cim ngit toan bd cdc
ngudn ngit. Khi bit IE.7= 0 thi cAm hét tat c4 cdc ngudn ngit, khi bit IE.7=1 thi cho phép tit cd cic
ngudn ngit nhung con phu thudc vio tirng bit diéu khién ngit cia tirng ngudn ngit.

Vi du d€ cho phép Timer 1 ngit ta c6 thé thyc hién trén bit:
SETB EA ;cho phép ngit toan bo
SETB ET1 ;cho phép timer 1 ngit
Hoic c6 thé dung 1énh sau:

MOV IE, #10001000B

D&i véi yéu cau clia vi du trén thi 2 c4dch thuc hién trén 12 xong nhung ta hdy so sdnh 2 cdch
thuc hién va chd ¥ mot vai diéu trong 14p trinh:

Cdc 1énh cta cdch 1 khong dnh hudng cédc bit con lai trong thanh ghi IE.
Cach thu hai s€ x6a cdc bit con lai trong thanh ghi IE.

J diu chuong trinh ta nén khéi gan IE véi 1énh MOV BYTE, nhung khi diéu khién cho phép
hay cdm trong chuong trinh thi ta s& diing cdc 1énh SET BIT va CLR BIT d& trdnh lam 4nh hudng
dé&n céc bit khéc trong thanh ghi IE.

4, DPibukhifn uu tién rgit:

Khi c6 nhiéu ngudn ngit tic dong cung lic thi ngit ndo quan trong can thuc hién trudc va
ngit nao khong quan trong thi thuc hién sau gidng nhu cdc cong viéc ma ta gidi quyét hiing ngay.
Ngit cling dugc thi€t k& c6 sy sdp x&p thif tv vu tién tir thap d&€n cao d€ ngudi 14p trinh sdp x&p cdc
ngudn ngit theo yéu ciu cong viéc ma minh xif 1y.

Thanh ghi c6 chitc ning thié€t 14p ch& dd wu tién trong vi diéu khién 12 thanh ghi IP (Interrupt
Priority) tai dia chi 0B8H. Hoat dong clia tirng bit trong thanh ghi IP dugc tom tit trong bang 4-14.

Bit | Kihiéu | Dia chi bit Chic nang

IP.7 | - - Chua st dung

IP.6 | - - Chua st dung

IP.5 | PT2 BDH Uu tién cho ngit Timer 2 (8052).
IP4 | PS BCH Uu tién cho ngit Port noi ti€p.
IP.3 | PT1 BBH Uu tién cho ngdt Timer 1.

IP.2 | PX1 BAH Uu tién cho ngit ngoai External 1.
IP.1 | PTO B9H Uu tién cho ngit Timer 0.

IP.0 | PX0 B8H Uu tién cho ngdt ngoai External 0.

Bang 4-14. Tom tat chic ndng cac bit coa thanh ghi IP.
Khi reset hé thong thi thanh ghi wu tién ngit IP bi x6a va tdt cd cdc ngdt § mifc wu tién thap
nhat.
Trong 89C51 ¢6 2 mifc wu tién thap va 2 mifc vu tién cao. Néu vi diéu khi€n dang thuc hién
chuong trinh con phuc vu ngit cé mifc uu tién thdp va c6 mot yéu cidu ngit véi mifc vu tién cao
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| Chuong 4: Vi dibu krién & Vit 8051 SPKT

hon xui't hién thi vi diéu khién phdi ngirng thuc hién chuong trinh con phuc vu ngit c6 mifc vu tién
thap dé thuc hién chuong trinh con phuc vu ngit mdi ¢é uu tién cao hon.

Ngugc lai néu vi diéu khién dang thuc hién chuong trinh con phuc vu ngit cé mifc wu tién
cao hon va c6 yéu cdu ngit véi mic uu tién thap hon xuit hién thi vi diéu khién van ti€p tuc thuc
hién cho dé&n khi thyc hién xong chudng trinh phuc vu ngit c6 wu tién cao hon rdi mdi thuc hién
chuong trinh phuc vu ngit ¢6 vu tién thap dang yéu cau.

Chuong trinh chinh ma vi diéu khi€n ludn thyc hién trong mdt hé thdng thi § mifc thap nhat,
khong c6 lién két v6i yéu cdu ngit ndo, ludn ludn bi ngit bat chdp ngit & mitc vu tién cao hay
thap. N&u ¢6 2 yéu cau ngit vdi cdc vu tién khdc nhau xui't hién dong thdi thi yéu ciu ngit cé mifc
uu tién cao hon s€ dugc phuc vu truée.

5 Kiémtrangdt theo vong quét lién tuc:

Né&u 2 yéu cdu ngit ¢6 cing mifc vu tién xuat hién ddng thdi thi vong quét ki€m tra lién ti€p
s& xdc dinh yéu cdu ngit nao sé& dudc phuc vu trudc tién. Vong quét kiém tra lién ti€p theo thi tur
vu tién tir trén xudng 1a: ngdt ngoai thit 0 (INTO), ngit timer TO, ngdt ngoai thit 1 (INT1), ngit
Timer 1, ngit truyén dit liéu ndi ti€p (serial Port), ngit timer 2. Hinh 4-29 s& minh hoa cho trinh tu
trén.

Quan sdt trong hinh 4-29 chiing ta thd'y ¢6 6 ngudn ngit clia 89C52 va tdc dung clia cdc thanh
ghi IE hoat dong nhu mdt contact On/Off con thanh ghi IP hoat ddng nhurmot contact chuyén mach
gitta 2 vi tri @€ lya chon 1 trong 2.

Ta hay bit ddu tir thanh ghi IE trudc: bit cho phép ngit toan cuc (global enable) néu dugc
phép s& déng toan bod cdc contact va thy thudc vao bit cho phép clia tirng ngudén ngit cé duge phép
hay khong va ching hoat dong ciing gidng nhu mot contact: néu dude phép thi déng mach va tin
hiéu yéu ciu ngit s& dua vio bén trong dé xt 1y, n€u khong dudc phép thi contact hd mach nén tin
hiéu yéu cau ngit s& khong dua vao bén trong va khong dugc xi 1y.

Ti€p theo 1a thanh ghi IP: tin hiéu sau khi ra khdi thanh ghi IE thi dua d&n thanh ghi IP d€ sip
x&p uu tién cho cdc ngudn ngit. C6 2 mirc dd wu tién: mic vu tién cao va mifc vu tién thap. N&u
cdc ngudn nio c6 vu tién cao thi contact chuyén mach sé& dua tin hiéu yéu cdu ngit d6 dén vong
ki€m tra c6 vu tién cao, néu cdc ngudn nao cé vu tién thap thi contact chuyén mach sé dua tin hiéu
yéu cAu ngit d6 d&€n vong ki€m tra c6 wu tién thap.

Vong ki€m tra ngit vu tién cao s& dugc thuc hién trudc va sé ki€m tra theo thif ty tif trén
xudng va khi gip yéu ciu ngit nao thi yéu cau ngit d6 sé dugc thyc hién. Sau d6 ti€p tuc thuc
hién cho vong kiém tra uu tién ngit c6 mic wu tién thap hon.
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DISABLE INTERRUPT
Hinh 4-29. Cdu tric ngdt cba vi diéu khién.

Trong hinh con cho chiing ta thdy yéu ciungit truyén dit liéu ndi ti€p tao ra tir t& hgp OR
cla 2 ¢& bdo nhan RI va cd bdo phat TI. Khi ngit truyén dit liéu x4y ra va ta mudn biét 1a do cd
nhan hay cd phat tao ra ngit d€ thyc hién 2 cong viéc khac nhau thi ta phai ki€m tra ¢ RI va TI
dé biét thyc hién cong viéc nao twong tng.

Vi du trong truyén dit liéu: khi c6 bdo ngit truyén dit liéu thi ta phai ki€m tra xem ¢ RI = 1
hay khong? N&u diing thi hé thong khdc dang gdi dif liéu d&€n va ta phdi chuyén huéng chuong
trinh phuc vu ngit sang huéng nhan dit liéu, n€u khong phai thi chic chin 1a ¢d TI=1 bdo cho
chiing ta bi€t ring dif liéu da truyén di xong va sin sing truyén ki ty ti€p theo va khi d6 ta phai
chuyén huéng chuong trinh phuc vu ngit sang phat dit liéu tiép theo.

Tuong ty, cdc yéu cdu ngit ciia Timer 2 tao ra tif t& hop OR cla cd tran TF2 va c¢d nhip
ngoai EXF2.

Céc bit ¢d clia cdc ngudn ngit dugc tém tit & bang 4-15:

Interrupt Flag SFR Register and Bit Position
External 0 IEO TCON 1
External 1 IE1 TCON 3
Timer 1 TF1 TCON 7
Timer O TFO TCON 5
Serial Port Tl SCON 1
Serial Port RI SCON O
Timer 2 TF 2 T2CON 7 (8052)
Timer 2 EXF 2 T2CON 6 (8052)

Bang 4-15. Tom tat cac bit ¢cd cba cac nguon ngdt.

2 17 A
%) XTIy ngat:
. 2 1.7,
Vixit ly . . 201
Thiuvian D CSDIKT TP HONM _ hittn-/hanaans thinzianenlda adin vn
T vVICITDT NI INT 1T . 1T TOIvl ||LLP-I'VVVVVV-[||UV|C| |°Pr\|- CUu. VIT

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

| Chuong 4: Vi dibu krién & Vit 8051 SPKT

Khi tin hiéu yéu cau ngit xuat hién va dugc chdp nhan bdi CPU thi CPU thyc hién c4c cong
viéc sau:
% N&u CPU dang thuc hién 1&ch thi phdi chd thuc hién xong 1énh dang thuc hién.
% Gi4 tri cda bd d€m chuong trinh PC dugc cat giit vao Stack (chinh 1a dia chi cla 1énh
ti€p theo trong chuong trinh chinh).
Trang thdi ngdt hién hanh dudc Iuu vao bén trong.
Céc yéu cAu ngit khdc s& bi ngin lai.
Dia chi ctia chuong trinh phuc vu ngit tuong (rng s& dudc nap vao bd d€m chuong
trinh PC.
< B4t ddu thyc hién chuong trinh phuc vu ngit ISR.
Trong chuong trinh phuc vu ngit ludn k&t thic bing 1énh RETI. Khi gip 1énh RETI thi CPU
s& 14y lai dia chi clia 1énh ti€p theo trong ngin x€&p tra lai cho thanh ghi PC dé€ ti€p tuc thyc hién

X/
o

X3

%

3

S

cdc cong viéc ti€p theo clia chuong trinh chinh.

Cha y: chuong trinh con phuc vu ngit khong dugc lam mat hodc lam sai dia chi cia PC da
Iuu trong ngdn xép néu diéu nay x4y ra thi khi trd lai chuong trinh chinh CPU sé& khong thuc hién
ti€p cong viéc clia chuong trinh chinh va ching ta cling khong xdc dinh CPU dang lam gi va & dau.
Khi d6 chiing ta mat quyén kiém soat vi xtt 1y.

Giong nhu ta dang doc mdt cudn sdch vi mot cong viéc khdc ta phdi nging lai va ta ¢6 1am
d4u tai trang ta tam ngifng, sau khi 1am xong cong viéc thi ta ti€p fuc quay lai d€ doc ti€p cudn
sdch tai noi ta da dirng. T4t cd déu x3y ra nhu vy thi 4t 13 binh thudng nhung trong khi ta thuc
hién cong viéc thi ¢6 mdt ngudi khdc xem cudn'sdch cla ta va vo tinh lam mat dau thi khi ta quay
lai ta s& doc khong diing trang chiing ta'dang dirng lai. Nguyén tic lam viéc cta vi xtt 1y hoan toan
gidng nhu vay.

Trong “vi diéu khién” thi bo nhd ngin x&p 1a bd nhd RAM ndi nén chiing sin sing hoat
dong cho viéc luu trit tam, con d6i v6i “vi xit 1y~ thi bd nhd ngin x&p st dung bd nhd ngoai nén
ban phai khdi tao bd nhé ngin x&p phdi 12 viing nhé RAM d€ c6 thé ghi va doc lai dudc, né€u ban
khéi tao tai ving nhé EPROM hoic khéi tao tai ndi ma bd khong ghi vao dudc thi sé 1am mat dia
chi — dit liéu luu vao bd nhé ngiin x&p din d&én chuong trinh s& thuc hién sai.

Mot diéu can phai chd y nita I1a trong 14p trinh chiing ta khong dudc nhdy tir chuong trinh con
sang chuong trinh chinh dé thuc hién ti€p chuong trinh vi 1am nhu vay sau nhiéu 14an thyc hién thi
bo nhé ngin xEp sé& bi trdn va ghi d¢ 1én cdc dit liéu khdc 1am sai chuong trinh. Trong trudng hop
nay chiing ta s& thi'y riing chuong trinh chiing ta thyc hién ding mdt vai 1dn va sau dé6 thi sai.

Cdc vector ngdt (Interrupt Vectors) :

Nhu d3 trinh bay & trén, khi c6 mot yéu cau ngit x4y ra thi sau khi c4't gi4 tri dia chi trong PC
vao ngin x€&p thi dia chi cia chuong trinh con phuc vu ngit tuong ¢ng con goi bdi vector dia chi
ngit sé& dudc nap vao thanh ghi PC, dia chi nay 12 ¢& dinh va do nha ché tao vi diéu khién qui dinh.
C4c chuong trinh ngit phai bit diu viét ding tai dia chi quy dinh d6. C4c vector dia chi ngit dudc
cho trong bang 4-16:

Interrupt Flag Vectors Address
System Reset RST 0000H
External O IEOQ 0003H
Timer 0 TF 0 000BH
202 _ _ Vixd Iy
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| Cruong 4: Vi dibu Kién & vit 8051 SPKT
External 1 IE 1 0013H
Timer 1 TF1 001BH
Serial Port RIor T 0023H
Timer 2 TF 2 or EXF2 002BH

Bang 4-16. Tom tat vector dia chi ngdt.

Vector reset hé thong bit diu tai dia chi 0000H: khi reset vi di€u khién thi thanh ghi PC =
0000H va chuong trinh chinh ludn bit dau tai dia chi nay.

Khi ban st dung yéu cau ngit ndo thi chuong trinh con phuc vu ngit phai viét ding tai dia
chi tuong dng. Vi du ban st dung ngit timer TO thi chuong trinh ngidt ban phdi viét tai dia chi
00OBH.

Do khodng viing nhé gifta cdc vector dia chi clia cdc ngudn ngit chi ¢6 vai 6 nhé vi du nhu
vector dia chi ngét ciia ngdt INTO tai 0003H va vector dia chi ngit ctia ngdt TO tai 000BH chi cdch
nhau c6 9 6 nhé. N€u chuong trinh phuc vu ngét cia ngdt INTO c6 kich thudc 16n hon 9 byte thi né
s& dung dén viung nhd clia ngidt TO. Cach gidi quyét tdt nhit 12 ngay tai dia chi 0003H ta viét 1énh
nhdy dé€n mot viing nhd khéc rong hon. Con néu cdc ngidt TO va cdc ngit khdc khdng st dung thi ta
c6 thé vi€t chuong trinh tai d6 ciing dudc.

Chuong trinh chinh ludn bit diu tai dia chi 0000H sau khireset hé thdng, néu trong chuong
trinh c6 st dung ngit thi ta phai ding 1énh nhdy tai dia-chi 0000H d€ nhdy d&én mot viing nhd khac
rong hon khong bi gidi han dé viét ti€p.

Viil.BAI TAP:
Cau 1: Hay thié€t k&€ mot hé thong d€m san pham hién thi két qua d&€m trén 3 led 7 doan
dung vi diéu khién 89C51 hoiac 89C52 hoiic 89S52.

Cau 2: Hiy thiét k&€ mot hé thong d€m ddng hd s hi€n thi gio phiit gidy trén 6 led 7
doan dung vi diéu khi€n 89C51 hoic 89C52 hoiic 89S52.

Cau 3: Hay thi€t k&€ mot hé thong do nhiét do dung cam bién LM35 va ADC 0808 hién
thi két qua trén 3 led 7 doan dung vi diéu khi€n 89C51 hoiic 89C52 hoic 89S52.

Cau 4: Hay thiét k&€ mot hé thong do nhiét do dung cam bién LM35 va ADC 0808 hién
thi két qua trén 3 led 7 doan ding vi diéu khién 89C51 hoiic 89C52 hoic 89S52.

Cau 5: Hay thiét k&€ mot hé thong do nhiét do dung cam bién LM35 va ADC 0808 hién
thi két qua trén LCD dung vi diéu khi€n 89C51 hoic 89C52 hoiic 89S52.

Vixd Iy » 203

Jhananng +h + aci v
T ud.

n innnenl
IJ. IVVVVVV.LIIUVICIIDP[\L.C . viT

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

| Chuong 4: Vi dibu krién & Vit 8051 SPKT

204 » | Vixd Iy

0 thn noncnl
IJ.II VVVVVV.LUTTUVICT ID'J[\

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 5
LAP TRINH HOP NGU
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L  GIOl THIEU:

Hdp ngit (assembly language) thay thé€ nhitng ma nhi phan bing céc tir gdinhd @& 14p trinh
dé dang hon. M4y tinh khong hiéu hgp ngit do d6 trinh bién dich hdp ngit assembler va trinh lién
két linker c6 chic nang dich nhitng chudng trinh viét bang hgp ngit thanh ngdn ngit mdy.

Mot sd khdi niém:

Chuong trinh hop ngit (assembly language program)

La chuong trinh dudc viét bing cich ding cac nhin, cic tr goi nhd,..., trong d6 mdi phat
bi€u twong ng véi mot 1énh clia mdy. Chuong trinh viét bing hdp ngit goi 13 ma ngudn va
chuong trinh nay khong thé thyc thi ma nhim gitp ngudi 1ap trinh doc hiéu nhitng gi vi x{ 1y
thuc hién va g8 r6i mot cach dé dang.

Chuong trinh ngon ngit mdy (machine language program)

La chuong trinh gdm cic ma nhi phdn tuong ng v4i 1 1énh cia vi x& Iy. C4c chuong trinh
vi€t bing ngdn ngit may thudng dudc goi Ia ma ddi wgng (object code) va thuc thi duge bang
may tinh.

Chuong trinh assembler:

La chuong trinh lién k&t cac chuong trinh ddi twgng dich mot chiong trinh vi€t bing hop
ngit sang chuong trinh ngdn ngit may. Chuong trinh ngdn ngif'may co thé & dang tuyét doi hodc
& dang tai dinh vi.

Chuong trinh linker:

La chuong trinh k€t hgp cdc chuong trinh ddi twong tai dinh vi dudc dé tao ra chuong trinh
doi trong tuyét dsi dé thuc thi dude bing may tinh.

Segment:

La mdt don vi bd nhé chita ma 1énh hoic chita dit lieu. Mot segment c6 thé & dang tuyét
ddi hoic tdi dinh vi dudc.

Segment tdi dinh vi dugc sé& c6 t&n, ki€u va céac thudc tinh cho phép chuong trinh linker k&'t
hop né véi né véi cac phan ciia cic doan khdc néu cin d€ dinh vi ding doan. Segment & dang
tuyét doi khong c6 tén va khong thé k€t hgp dude véi cac doan khic.

Module:

Chttal hay nhi€u segment hoic mdt phan segment. Mot module ¢6 t€n do ngudi sit dung
dit. Nhitng dinh nghia module x4c dinh tAm clia cic ky hiéu cuc bo. Mot tap tin ddi tugng chita
1 hay nhiéu module. Mot module dudc xem nhu 12 mdt tAp tin trong nhiéu tinh hudng.

Chuong trinh:

GOm nhiéu module tuyét ddi, tron td't ci cac doan tuyét doi va tai dinh vi dugc tr ta't cd
cdc module nhap. Mdt chuong trinh chi chita cdc ma nhi phan cho cdc chi thima may tinh hiéu.
II. HOATDONG CUA TRINH BIEN DICH ASSEMBLER:

ASM51 1a assembler chay trén m4y tinh do Intel cung cip dé bién dich choho MCS51.

Cach diing ASM51 @€ bién dich chuong trinh viét bing hgp ngit nhu sau: tir diu nhdy &
DOS hay 6 Win commander dianh

ASMS5 1 source._file[assembler_control ]
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Trong d6 source_file 1a t&n tip tin ngudn vi€t bing hgp ngit, assembler_control 12 nhitng
diéu khién assembler.

Assembler nhan tip tin ngudn (vi du “example.asm”) va tao ra tip tin ddi tugng
(“example.Obj”) va tap tin kiéu liét ké (“example.Ist”) nhu hinh sau:

example.obij
User Program ASM31 »
example.asm
example.lst
-

Hinh 5-1. Bién dich mat chuang trinh nguan.
T4t ca céc chudng trinh bién dich déu quét chuong trinh ngudn 2 1dn d€ thuc hién dich ra
ngdn ngit may nén dugc goi la assembler hai budc. Assembler sit dung bd d€m vi tri lam dia chi
ctia cdc Iénh va cac gid tri cho cac nhdan. Hoat ddng cla titng budc dugc mo ta nhu sau:

Budc 1: nhan dién cdc nhan va cac ki hi€u trong chudng trinh ngu6n, tinh todn cac dia chi
tuwong d6i clia chiing va cit vao bang ki hiéu.

Bang ki hiéu chia nhitng vi tri nhan, nhirng ki hi€u va nhiing gid tri tudng &ng cha ching.

B6 d€m vi tri: luu giif dia chi clia cdc 1énh va gia tri clia nhan chuong trinh.

Budc 2: taora tap tin doi tugng va tap tin liet ké:

Céc tir gginh§

Céc todn hang dugc dinh vi va dét sau cac ma lénh.

Céc gid tri ki hieu dugc truy cap d€ tinh ding dit liéu hoic dia chi.

Cho phép tham chi€u t6i.

Tap tin tai dinh vi chia thong tin can cho linker va dinh vi.

Tap tin liet ké chita chuong trinh ngudn va ma lénh.

1. CAU TRUC CUA CHUGNG TRINH HQP NGU:
e Nhitng 1&€nh ctia vi x@t Iy
e Nhitng chi din assembler (assembler directive)
e Nhitng diéu khi€n assembler
e (Céc chu thich

Dang 1énh ciia vi xr 1§ nhu sau:

[label: ] mnemonic [operand] [,operand] [...] [;comment]

Trong d6 label 1a nhdn — theo sau bdi d4u hai chAim “:”, mnemonic la t* g¢i nhd cta lénh,
operand 12 to4an hang tuy thudc vao 1énh c6 mdt hodc nhi€u todn hang hodc khong c6 todn hang,
cudi cling 14 chi thich cho l1énh d6 — di sau ddu chim phiy “;”.

RO 12 ©n dugc dinh nghia d€ biéu didn mot gid tri, khdi vin ban, dia chi hodc tén
thanh ghi va ciing c6 thé biéu dién cdc hiing s8 va cac bidu thic.
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT

Céc tén clia cdc ki hiéu cho phép t6i da 31 ki tw v6i ki ty diu phdi 1a chit hodc diu “?”
hoic “-”, va theo sau phai 14 cdc chit, s&, “?” hodc “-”. Cic ki hiéu c6 thé st dung cac ki tv in
hoa hay thudng khong phan biét. Chd y céc tir ki hiéu 1a céc tir dd s& dung nén ngudi lap trinh
khoéng dugc dung chiing 1am ki hi€u cho cdc muc dich khéc.

Vidu:

Bdn equ R2

- 12 mot loai ki hiéu dung d€ dinh nghia vi tri trong chuong trinh:

Tén nhan tugng trung cho mdt dia chi.

Viung vin ban th nha't trong dong hop ngir
Theo sau nhin la ddu hai chdm “:”

Trén mdthang chi c6 thé dinh nghia mot nhian.

Khong dugc ddt tén cac nhadn trung nhau.

Vidu:

Labell: mov R2.#35h

_ 12 t4't ¢4 cac o gginhG cho tatcd cdc 1énh va cdc chidin assembler:
Mnemonic cho 1énh: ADD, SUB, MUL, DIV, MOV....

Mnemonic cho chi dan assembler: org, equ,db, bit,...

HOREEIORe 2 doi s6 hodc bidu thic duge dat th cing v6i lénh hodc chi din

assembler, toan hang c6 thé 1a dia chi hodc dir li¢u.

Céc chi din assembler ludn can cdc toan hang 12 hiing s& hodc ki higu.
Vidu:
Biendemngat equ R2

S toan hang trong 1énh tiy thudc vao 1énh c6 toan hang hay khdng c6:
Vidu:
Mov RO,#75h

nop

ret

Trong hdp ngit ASM51 c6 cac ki€u toan hang bang 5-1:

Kiéu toan hang Mb ta

DU liéu tic thoi Ki hiéu hodc hdng dugc dung lam gia fri s6

Dia chi bit tryc tiép Ki hiéu hodc hang tham chiéu dia chi bit

Pia chi chuong trinh Ki hiéu hodc hdng tham chiéu dia chi ma

Dia chi dU liéu tryc tiép Ki hiéu hodc hdng tham chiéu dia chi di liéu

Dia chi gian tiép Tham chiéu gian tiép dén bd nhé, c6 thé la offset
Ki hiéu assembler dac biét | Téen thanh ghi.
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\ Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

Bang 5-1. Céc kidu toan hang

La bi€u thitc s& dugc ma hod nhu mdt phan trong 1énh ngdn ngit may. Toan hang nay phai
c6 ki hiéu “#” di trudc.

Vi du:

Mov RO, #75h

Trong vidu nay 75h 1a dit liéu tic thdi.

Kiéu nay diing dé truy cip cdc bit clia cic 6 nhé cho phép truy xuit bit.

C6 3 cach @& dinh dia chi bit:

- Truy xuft truc ti€p dia chi bit.

- Truy xu#t todn t& chaAm (byte.bit).
- Kihi€u assembler dugc dinh nghia truGc.

Vi du:

setb 00h ;bit ¢6 dia chi 00h

clr acc.7 ;x0d bit thir 7 ciia thanh'ghi A
clr ea :x04 bitngd't toan cuc

Bia chilchuong trinh: (prograi dddress):
La todn hang cha Iénh nhay.
- Lénh nhdy tong ddi: trong ki€u 1énh nay todn hang nay c¢6 do dai 8 bit dugc xem 1a
offset stt dung cho 1énh nhdy khong diéu kién sjmp va 1énh nhdy c6 dic¢u kién.
- Lénh nh3y va Iénh goi tuyét doi: trong ki€u Iénh nay toan hang nay c6 do dai 11 bit
diing dé quan 1y trang bd nhd cho 1énh AJMP va ACALL.
- Lénhnhdy va lénh goi c6 dia chi dai: trong kiéu I1énh nay toan hang nay c6 do dai 16
bit ding d€ quan Iy toan bd bd nhé cho 1énh LIMP va LCALL.
Nhily va goi generic::
Lénh JMP ¢6 thé dugc dich hgp thanh 1énh SIMP, AIMP hoic LIMP.
Lénh Call c6 thé dugc dich hgp thanh 1énh ACALL hoac LCALL
Ngudi 1ap trinh khong cAn quan tim dén dia chi thit khi nhdy hay goi. Quy tq81lc chuyén
thanh twy thudc vao assembler:
Lénh SJMP: khong c6 tham chi€u t6i va dia chi dich trong viing -128 byte so v§i dia chi
ctialénh k€.
Lénh AJMP/ACALL: khong ¢6 tham chi€u t6i va dia chi dich trong viing nhé cing khoi 2
kByte so v§ilénh k€.
Lénh AIMP/ACALL: c¢6 tham chi€u t6i dia chi dich trong viing nhé 64Kbyte.
Vidu:
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT
1234 1 org 1234h
2
1234 04 3 start: inc a
1235 80FD 4 jmp  start
5
12FC 6 org start+200
12FC 4134 7 jmp  start
8
12FE 021304 9 jmp  finish
1301 121307 10 call delay
11
1304 14 12 finish: dec a
1305 4134 13 jmp  start
14
1307  7F00 15 delay: mov 17#0
1309 22 16 ret
17 end
Hang I€nh th 4 jmp dugc bi€n dich thanh sjmp, hang Iénh jmp th& 7 dugc bién dich thanh
Ajmp va hang I€nh jmp thtt 9 dudc bién dich thanh 1jmp.

Pia chi nay dung @& truy xuit bd nhd dit liéu ndi tir 00H dén 7FH va cdc ving nhd chita
cdc thanh ghi dic biét tir 0H d&n FFH. Cac ki higu dugc dinh nghia déu c6 thé sit dung dudc
cho céc thanh ghi chitc ndng.

Vidu: hailénh sau la tuong duong:
Mov a,90h
Mov a,pl

Kiéu nay dung céc thanh ghi dé chita dia chi clia cac 6 nhé cin truy xuat dit liéu. Céc
thanh ghi s& dung cho ki€u nay Ia thanh ghi RO, R1, DPTR va PC.

Céc ki hie¢u ndy dung cho cich dinh dia chi ding thanh ghi nhu A, DPTR, RO dén R7, PC,
cd C va cdp thanh ghi AB.

1A ~ N R [Pe e .z . LN N A ~ . -
Kihiéu dau “$” dung dé tham chi€u dén gia tri hién hanh ctia bd d€m vi tri.

Vidy: hailénh sau la tuong duong:
Wait: jnb ri, wait
Inb rL,$

Kihiéu “;” di saunoé la cdc cha thich
IV. TINH TOAN BIEU THUC TRONG QUA TRINH DICH:
1 Chcbiéu thic v toan ti:

Todn tir dugc dung d€ k&t hgp va so sanh cac todn hang trong chuong trinh hop ngi.

N

0 Vi ly
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

Biéu thitc diing d€ k&t hgp cdc 8, cac chudi ky tu, cdc ky hiéu va cac todn tit @€ tinh todn
ra s0 nhi phan 16 bit. Diing biéu thic trong 14p trinh s& gitip cho chuong trinh d& doc hon va
uyén chuyén hon.

Cdc todn hang gdbm c6: s6, ky tr, chudi ky twr va bd d€m vi tri.

Céc todn tir gdbm co: toan tlt s6 hoc, toan ti nhi phan, todn tif quan hé va cic todn ti khic.

S0+ c6 thé dugc st dung la:

S& thap luc phan (hexadecimal = hex, c6 ¢d s6 16): H, h.

S6 thap phan (decimal, c6 cdsd 10): D, d hoic khong can ghi.

S& bat phan (octal, ¢6 co s 8): O, o, Q, q.

S& nhi phan (binary, c6 c¢d s6 2): B, b.

Chi y: v6i s& hex néu ki ty s6 hex dau tién bén trdi 13 chir (tir A d&€n F) thi phdi cé thém ki
tw s6 0 & trudc.

Vi du: 1énh nap dir li¢u F4H vao thanh ghi RO
Mov RO,#0F4h

Ky tu: cho phép t6i da 2 ky tuf nam giita 2 didu nhay (%) '¢6 thé dudc dung 1am toan hang
trong biéu thirc.
Vi du: ‘A’ ¢6 gid tri tuong duong 0041H (bang ma ASCII)
‘AB’ c6.gid tri twrong duong 4142H
‘a’ co gia tri tuong duong la 0061H
‘ab’ ¢6 gid tri tuong duong 6162H
Chiing ta ciing ¢6 thé st dung ky tu 1am todn hang cho dit liéu tic thdi.
Vi du:

Mov RO# O

2. Chubiky ty (character string)
C6 thé k&t hop vSichi din DB dé dinh nghia cac thong bao trong chuong trinh hgp ngi.
Vidu:

Keymsg DB ‘press any key’
Chi dan trén sé tao ra mot vang nhé dit lieu chita cac ma ASSCI tuong tng 1a S0H (chi
P), 72H (chit r), 65H (chit e), ..., luvu vio viing nhé bit dau tir dia chi keymsg.

3. Bd démvi t (ocation caunter):
Diing dé xac dinh dia chi ciia tirng ma 1énh trong chudng trinh bién dich tuy thudc vao chi

din ORG.
Ky tu ‘$’ sé& trd vé gid tri hién hanh ctia bd d€m vi tri.
Vi du:
LOC OBJ LINE SOURCE
(vitri ma doitugng hang mé ngudn)
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT
1234 1 org 1234h
2
1234 04 3 start: inc a
1235  80FD 4 jmp  start
5
12FC 6 org  start+200
12FC 4134 7 jmp  start
8
12FE 021304 9 jmp  finish
1301 121307 10 call delay
11
1304 14 12 finish: dec a
1305 4134 13 jmp  start
14
1307  7F00 15 delay: mov 17#0
1309 22 16 ret
17 end
4. Cactoantli o hoc (aithmetic operation)
Todn tf cOng “37 expr + expr
Todn tf tri “.r expr - expr
Todn & nhan “x” expr * expr
Todn tf chia “/-7 expr / expr
Todn t& chia Idy phan du “mod” expr MOD expr
Trong d6 expr 1a biéu thitc.
Vidu:
Mov a#10+ 10H ;hai lénh nay twong duong
Mov a#1AH
Mov a,#25 mod 7 ;hai lénh nay twong duong
Mov a#4
5. Céac toan ti logic:
Toan ¢t NOT: NOT expr 18y bu déo tirng bit
Todn tt SHR expr SHR n dich sang phai n bit
Todn tt SHR expr SHL n dich sang trdi n bit
Todn tt AND expr AND expr and tirng cdp bit trong ng
Todn tr OR expr OR  expr or tirng cap bit twong ng
Todn tf XOR expr XOR expr Xor tirng cap bit twong ng
Trong d6 expr 1a bi€u thifc va x 12 s vi trf can dich.
Vidy: 31énh sau la tuong duong
Three equ 3
Minus 3 equ -3
Mov a,#(NOT three) +1
Mov a,#minus3
2r Vixd ly
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT
Mov a#11111101b

6. Cactom th quan hg (relation operators):
EQ = bing nhau (equal)
NE <>  khongbing nhau (not equal)
LT < nhé hon (less than)
LE <= nho hon hoéc bing (less than or equal)
GT > I6n hon (greater than)
GE »>= 16n hon hay bang (greater than or equal)
K&t qud ludn tra vé ding (FFFFH) hoic sai (0000H).

Vidu: céclénh sau la tuong duong
Mov afs5=5
Mov a#5 EQ S
Mov a#5 NE 4
Mov afs <4
Mov a#0FFH

7. Chctoan ti khac:
Toantt LOW expr c6 chitc nanglay két qua byte thap clia expr.
Toantt HIGH expr cé chitc nang 1dy k€t qua byte cao clia expr.

Vi du:
Mov dph,#high(1234h) ;hailénh nay tuong dtuong
Mov dph#12h
Mov dpL#low(1234h) ;hailénh nay tuong duong
Mov dpl#34h

&. Thi ty uu tién ca cac toan tid:

Danh sdch quyén wu tién clia cdc toan tif dugc sip theo thit oy tir cao nha't dé€n thap nha't
nhubang 5-2:

That ty | Todn tlr
1 0
2 HIGH LOW
3 */ MOD SHL SHR
4 + -
5 EQ NE LT LE GT GE = <> < <= > >=
6 NOT
7 AND
8 OR
9 XOR
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT
Bdng 5-2. Thi ty Uu tién cac toan i

Khi céc todn ti dugc stt dung c¢6 quyén uu tién ngang nhau thi viéc tinh todn ra gi tri sé
bit dau tinh tir trai sang phai.
V. CAC CHi DAN CHO ASSEMBLER:

La nhitng chi thi 1énh cho assembler va dugc chia ra lam cdc nhém nhu sau:

- Diéu khién trang thai assembler: ORG, END, USING.

- Dbinh nghia ky hiéu: segment, equ, set, data, Idata, Xdata, bit, code.

- Khdi tao hay dinh nghia trong bd nhg: DS, DBIT, DB, DW.

- Lién két chuong trinh: public, extrn, name.

- Chon doan: Rseg, Cseg, Dseg, Iseg, Bseg, Xseg.
1 Chc dhf din dibu kién trarg thé asserrbler:
ORG: c6 chitc ning thay ddi bdo dé€m vi tri clia segment hién thdi d€ dit goc chudng trinh
m&i cho cdc phét bi€u theo sau org.

Cach st dung: Org  expr

Vidu:

2200 1 org 2200h ;khai bao dia\chi bit dau 2200h

2200 7435 2 mov  a#35h

2202 7435 3 mov a,#35h

2204 7435 4 mov a,#35h
5
6

3000 7 org ($+1000H) and 0f000h ;khai bdo dia chi bing dia chi hién tai cong

3000 7435 8 mov  a#35h ;thém 1000H va and véi FOOOH d€ chuyén
9 end ;sang 4 kbyte k&

N&u bd Iénh AND véi FOOOH thi dia chiméisé 1a 3206H = 2206H + 1000H

Ta c6 thé sit dung khai bdo ORG trong bit ky loai segment ndo. Néu segment hién thdi 1a
tuy&t doi thi gia tri sé 1a dia chi tuyét ddi trong segment hién thdi. N€u segment hién thoi 1a tdi
dinh vi dudc thi gia tri clia bi€u thitc ORG dudc xi 1y nhu offset chia dia chi nén clia segment
hién thoi.

USING: ¢6 chitc ndng bao cho assembler bi€t bang thanh ghi tich cuc hig¢n thdi, nhung né
khong thuc sy chuyén bing thanh ghi, do d6 dé c6 thé st dung ding thi ta phai st dung ARO dén
AR7 sau USING thay vi ding RO d&én R7. Khi d6 assembler s& tr dong st dung ding thanh ghi
trong bang thanh ghi mong mudn d6 va khi dich assembler s& ddi Arn sang dia chi truc tiép.

Cach st dung: USING expr

Vidu:

USING 2
Mov AR3#70H
Mov RO,#22h
Trong 1énh thi nhat, AR3 chinh Ia thanh ghi R3 clia bank thanh ghi 2, s& dudc thay thé€ bang cich truy cip dia
chi tryc ti€p 1a 13H. Trong 1énh thit hai, RO vin truy c4p trong bank thanh ghi hién tai Ia bank 0.

END: 1a phdt bi€u cudi cling trong tip tin ngudn, nhitng gi sau chi din end s& khong dugc
Xt 1y.
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT
2. Chi ddn dinh nghta ki hiéue

Nhitng chi din nay tao cdc ky hiéu d€ bi€u dién cac segment, cic thanh ghi, sd va dia chi.
Khong dugc st dung nhin cho chi din. Nhitng ky hiéu dugc dinh nghia bdi cic chi din nay la
duy nhat, ngoai trit chi dan SET cho phép dinh nghia lai.

EQU hay SET: c6 chitc nang gén 1 ky s6 hay ky hiéu thanh ghi cho tén ky hiéu dudc dit
ta.

Cach st dung: symbol equ  expr

symbol set expr
Trong d6 symbol 12 ky hi¢u do ngudi ding dinh nghia va expr 1a bi€u thifc.

Vi du:

Bdn equ R2
Giay set 40

Segment: c6 chitc nang khai bdo segment tdi dinh vi dugc.
Cach st dung: symbol segment segment_type

Trong d6 symbol 12 ky hieu do ngudi dung dinh nghia va segment_type 1a kiu segment.
C6 cickidu segment nhu sau:

- Code: segment ma chuong trinh.

- Xdata: segment viing di li€u chita & bd nhé bén ngoai.

- Data: segment vung dit liéu ndi c¢6 dia chi truc ti€p tir 00H+7FH

- Idata: segment ving dit liéu ndi c6 dia chi gian ti€p tr 00H+7FH d6i véi 8051 va
00H-=FFH doi vdi 8052.

- Bit: segment viing nhd bit nim trong viing nhé cho phép truy xui't bit tir
20H+2FH

Vi du:

eprom segment code

Khai bdo ky hiéu eprom la segmentkiéu code. Chii y phat biéu nay chi khai bao EPROM la kiéu code, d€ st
dung segment nay thi phai stt dung chidin RSEG
CODE/DATAADATA/XDATA/BIT
Ding d€ gdn dia chi cta kidu tudng tng v6i ky hiéu, tuy nhién n€u c6 st dung thi assembler kiém tra kiéu.

Vi du:
LOC OBIJ LINE SOURCE
0005 1 flagl equ 05h
0005 2 flag2 bit 05h
0000 D205 3 setb flagl
0002 D205 4 setb flag2
0004 750500 5 mov flagl #0
0007 750500 6 mov  flag2,#0
*** ERROR #37, LINE #6 (0), DATA SEGMENT ADDRESS EXPECTED

7 end

SYMBOL TABLE LISTING
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT

NAME TYPE VALUE ATTRIBUTES

FLAGL... NUMB 0005H A
FLAG2... BADDR 0020H.5 A

REGISTER BANK(S) USED: 0
ASSEMBLY COMPLETE, 1 ERROR FOUND (6)

Trong chudng trinh vi du trén ta da khai béo flagl 12 6 nhd ¢ dia chi 05H, flag2 1a bit c6 dia chi 05H. Hai
1&nh setb khi bién dich khdng c6 18i vi assembler xem chiing 13 cic bitcé dia chi 05H.

Lénh thi 5 khi bién dich s& xem flagl 1a 6 nhé c6 dia chi 05H, nhung 1&nh thit 5 thi khi bién dich s& bao 15i vi
Iénh MOV khong thé thuc hién d6i véi 6 nhé bit.

3. Chi dn khdi tao tr| trong bb nhé:

.DB (define byte): dinh nghia byte, c6 chitc nang khdi tao viing nhé ma véi cac gid tri kiéu

byte.
Cach st dung: [label: ] db expr [,expr][..]
Trong d6 label 1a nhin do ngudi dung dinh nghia va expr 13 bi€u thic.
Vidu:
LOC OBIJ LINE SOURCE
—- 1 cseg at  0100h
0100 CO 2 ma7d: db  0cOh,0a4h
0101 A4
3
0102  48656C6C 4 msg: db  'Hello'
0106  6F
5
6 end
SYMBOL TABLE LISTING
.DW (define word): dinh nghia tir, c6 chiic nang khdi tao viing nhé ma véi cac gid tri kiéu
word.
Cach st dung: [label: ] dw expr [,expr][..]

Trong d6 label 1a nhin do ngudi dung dinh nghia va expr 13 bi€u thic.
4. CHf dBn ddnh ch8 trong b nhd:

.DS (define storage): dinh nghia ving luu trit, ¢6 chiic ning danh viing nhd theo byte. Chi
dinnay c6 thé dudc st dung trong bt ky loai segment nio ngoai trir DBIT.

Cach st dung: [label: ] ds expr

Trong d6 label 1a nhin do ngudi dung dinh nghia va expr 12 biéu thitc khong ¢ tham chi€u
tGi.

Khi giap chi din DS trong chuong trinh thi by d€m vi tri clia segment hién tai dudc tang
thém s0 byte la gi4 tri clia expr.

Vidu: tao ving nhé Ramndi 40 byte d€ luu dir lidu:

dseg at 10h ;vung nhg dir liéu ndi
len equ 40
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

buf: ds len ;danh 40 byte bit diu tir dia chi 10H
Vidu:  taoving nhé Ram ngoai 1000 byte d& Iuu dif li¢u:

Xseg at 2000h ;vung nhd dit liéu ngoai
xlen equ 1000
xbuf:  ds len ;danh 1000 byte bit ddu tir dia chi 2000H

;badtddu mi chuong trinh
Cseg at 0000h
Mov  dptr,#xbuf ;nap dia chicda viing nhé ngoai vao dptr

Loop: clr a

Movx @dptr,a
Inc dptr
Mov a,dpl
Cjne  a#low(xbuf+xlen+1),loop ;50 sénh dia chi byte thap d€ so sanh dia chi byte cao
Mov a,dph
Cjne  a#high(xbuf+xlen),loop ;50 sinh dia chi byte cao d€ két thic
Sjmp  §
end

.Dbit (define bit): dinh nghia vung luu trit dit liéu bit, c6 chife ndng danh vung nh§ theo bit
trong segment bit.

Cachsudung: [label:] dbit - expr

Trong d6 label 13 nhin do/ngudi dung dinh nghia va expr 1a bi€u thitc khong cé tham chi€u
t6i. Khi gap chi din DBIT trong chuong trinh thi bd dé€m vi tri clia segment BIT hién tai dugc
ting thém vdi so bit 1a gid tri clia expr.

Vi du:
LOC OBJ LINE SOURCE
— 1 bseg ;chi d&n viing nhé bit mac nhién b4t dau tr 00H
0000 2 kbflag: dbit 1
0001 3 pbflag: dbit 1
0002 4 dbflag: dbit 1
5
— 6 bseg at 30h  ;chidin viing nhé bitbitdAu tir 30H
7
0030 8 F1: DBIT 1
0031 9 F2: DBIT 2
0033 10 F3: DBIT 1
11
-—-- 12 cseg
0000 D231 13 setb F2
14
15 end
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT
SYMBOL TABLE LISTING

NAME TYPE VALUE ATTRIBUTES

KBFLAG.. BADDR  0020H.0
PBFLAG.. BADDR 0020H.1

;bit ¢6 dia chi bit 1a 00H cda 6 nhé c¢6 dia chi20H
;bit ¢6 dia chi bit 1a 01 H cda 6 nhé c¢6 dia chi20H

DBFLAG.. BADDR  0020H.2 A ;bit ¢6 dia chi bit Ia 02H cda 6 nhd ¢6 dia chi 20H
F1.... BADDR 0026H.0 A ;bit c6 dia chi bit Ia 30H ctia 6 nhG ¢6 diachi26H
F2.... BADDR 0026H.1 A ;bit c6 dia chi bit Ia 31 H ctia 6 nhé ¢6 diachi26H
F3.... BADDR 0026H.3 A ;bit c6 dia chi bit Ia 32H ctia 6 nhé ¢6 diachi26H
A
A

5. Cac ol danlien két chuong trir:
Cho phép cdc module (cic tip tin) dudc hdp dich riéng c6 thé lién lac véi nhau bing cach
cho phép tham chié€u giita cic module va dat tén cac module.
Public: Li¢tké cac ky hiéu c6 thé dugc st dung trong cac module d6i tugng khic.
Cach st dung: public symbol [,symbol][,..]

Trong d6 ky hi¢u symbol dugc khai bdo trong Public phdi dugc dinh nghia trong module
hién hanh.

Vidu: Public inchar, outchar, inline, outstr, extern

Extrn: Liét ké cic ky hiéu dugc tham chi€u trong module ngudn hién hanh nhung ching
dugc khai bdo trong cac module khac.

Cach st dung: extrn segment_type(symbol [,symbol]],..])

Cac segment_type la CODE, XDATA, DATA, IDATA, BIT va NUMBER (NUMBER 1a ky
hiéu khong c6 ki€u dugc dinh nghia bing EQU).

Vidu: Co 2 tap tin MAIN.SRC va message.SRC

;main.src
Extrn code  (HELLO, GOOD BYE)

CALL HELLO
CALL GOOD_BYE
END
;MESSAGE.SRC
PUBLICHELLO, GOOD BYE
HELLO;
RET
GOOD_BYE;
RET
Hai module trén khong phdi la chuong trinh diy da: chiing dugc bién dich riéng va lién k&t v6i nhau d€ tao
chuong trinh kh3 thi. Trong khi lién két, cic tham chi€u ngoai dudc thay th€ vé6i dia chiding cho cdc 1énh CALL.

Name: diung d€ dit €n ctia module ddi tuong dudc sinh ra trong chuong trinh hién hanh.
28 Vixd ly
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

Cdch st dung: Name module_name
Trong d6 module_name 1a t€ n module.
6. Cac chl dBn chon Segment:

Segment 13 khdi chita ma 1énh hay ving nhé chita dit li€éu ma assembler tao ra tif ma hay
dit liéu trong tip tin ngudn hop ngit 8051. Khi assembler gip chi din chon segment thi no sé&
chuyén huéng ma hoic dit liéu theo sau vao segment dugc chon cho dén khi gip chi din chon
segment khéc.

.RSEG (relocatable segment — segment tdi dinh vi dugc): cho phép chon segment tdi dinh
dudc ma da dinh nghia trudc bing segment.

Cachstdung: Rseg segment_name

Trong d6 segment_name la té€n segment da dinh nghia truc do.

Chi din nay chuyén huéng mi va dit liéu theo sau vao doan segment_name cho dén khi
gip chi dan chon segment khdc.

Cédc ki€u chi din chon segment CSEG/ DSEG/ ISEG/ XSEG Cho phép chon 1 segment
tuyét doi.

Cachstdung: aSEG [ataddress]

Trong d6 a c6 thé 1a C, D, I, B hoidc X va address la dia chi.

Vi du:
LOC OBJ LINE SOURCE
1 onchip SEGMENT data ;cc segment tdidinh vi dugc
2 EPROM SEGMENT code
3
- 4 bseg at 70h ;segment bit tuyét doi
5
0070 6 flagl: dbit 1
0071 7 flag2: dbit 2
8
- 9 Rseg  onchip ;batddu segment dif lidu tdi dinh vi dugc
0000 10 total: ds 1
0001 11 count: ds 1
0002 12 suml6: ds 2
13
- 14 rseg eprom ;bidtdau segment ma tai dinh vi dugc
0000 750000 F 15 begin: mov total#0
16
17 end

VI. CAC DIEU KHIEN CUA TRINH BIEN DICH ASSEMBLER:

Ta c6 thé dat cac dong diéu khién trong chudng trinh ngudn dé diéu khién nhirng cong viét
nhu két xua't (listing). Mdi dong diéu khién bit ddu bing ky tu chir “$” va theo sau né 13 danh
sach cac tir khod diéu khi€n c4dch nhau bdikhodng trong.

Phin 16n cac tir khod diéu khi€n nay c6 dang tich cuc va khong tich cuc va thudng tir kho4
di¢u khién viét tit bang 2 ky tu.

Mot s6 tir khod diéu khién thong dung dudc liét ké & bang sau:
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT

Tén diéu khién Vigt tit Mic nhién | Y nghia

PAGELENGTH(n) PL PL(60) DPitsd dong tSi da cho mdi trang clia tip tin k&t xuit (tAm vi
tri tir 10 d&€n 65536)

PAGEWIDTH(n) PW PW(120) Piatsd ky twtdi da cho mdi dong (tAm tri tir 72 dén 132)

XREF/NOXREF XR/NOXR NOXR Tao bang liét ké tham chi€u chéo ca tit ca cdc ky hiéu st
dung trong chuong trinh.

EJECT EJ Ti€p tuc k&t xuit & trang k€.

GEN/NOGEN GE/NOGE NOGE Tao ra diy di cac khai trién macro.

INCLUDE IC Chi tip tin c¢6 tén filename xem nhu 1a mot phin ctia churong

(filename) trinh.

LIST/NOLIST LI/NOLI LI In nhitng dong ma ngudn lién tuc trong tap tin k€'t xuat.

SAVE/RESTORE SA/RS Luu trit nhitng cai dat diéu khi€n cho LIST va GEN, va 13y lai

tir ngin x€Ep.

TITLE(string) TT Patchudi ky tu string & dAu frang tdi da 60 ky tu.

VII. HOAT DONG LIEN KET— LUNKER:
Véi nhitng ng dung 16n ngudi 1ap, trinh thudng chia chuong trinh thanh nhiéu chuong trinh
con hay cdc module va c6 thé tdidinh vi dudc.

Ta can chudng trinh lién k&t va dinh vi dé k&t hgp cac module thanh mot module d5i tugng
tuyét doi ma co thé thuc thi dugc. Tat ca cac ky hiéu ngoai dugc thay th€ bang cac gid tri ding

va dudc ditvao trong cdc tip tin xuit dugc minh hoa nhu hinh 5-2:

Hinh 5-2. Hoat dong cla chuong trinh linker c6 tén Ia RL51.
VIIL. SU DUNG MACRO:

Phuong tién xit Iy macro cia ASM51 1a phuong tién thay thé chudi ky tw. Macro cho phép
cdc phadn mi sl dung thudng xuyén sé& dudc dinh nghia mot 1an biing cach ding tir ggi nhé don
gidn va c6 thé st dung bt k¥ chd nao trong chuong trinh biing cdch chén vao tir ggi nhé do.

File2..obj

Filel .obj

Ta c6 thé dinh nghia macro & bat k¥ chd nao trong chuong trinh ngudn va sau d6 st dung
nhu cdc lénh khac. Cd phap clia dinh nghia macro nhu sau:

9% *define (call_pattern) (macro_body)

Trong d6 call_pattern 1a tr ggi nhG do ngudi dung dinh nghia va macro_body 1a thin macro
chinh 1a doan chuong trinh thutng 1dp lai
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

bé phan biét v&i cdc I€nh that thi ngudi ta ddt thém ky hi€u “%” tru§c t€n macro va khi
hop dich thi tt ca cdc 1énh trong than macro dugc thay thé vao ndi goi chuong trinh macro.

Vidu:  Né&udinh nghia macro sau § ddu tap tin nguén
%*define (push_dptr)

push  dph
push  dpl
)
Thi khi gip phatbi€u %push_dptr trong chuong trinh ngudn thi trinh bién dich s& thay th& bing 2 1énh trén
push  dph
push  dpl

trong tap tin .lIst

Céc tién 1gi khi st dung macro:

- chuong trinh ngudn c¢é st dung macro thi dé doc hon vi tir gginhé clia macro cho biét y
nghia clia cong viéc phai thuc hi¢n.

- Chuong trinh ngdn gon hon nén it ddnh mdy hon.

- Sir dung macro s& lam gidm bét 15i.

- Str dung macro gitip cho ngudi 1ap trinh khdng phdiban ron v6i nhitng chi tiét cap thap.

1 Truyén tham s8 cho macro:
Macro vdi cdc tham s dugc truyén tir chuong trinh chinh c6 dang nhu sau:
%*define (macro_name (parameter_list)) (macro_body)

Trong d6 macro_name la t€n macro, parameter_list 1a danh sach cdc tham sO va
macro_body la than macro.

Vidu: Dinh nghia macro c6 truyén tham s& nhu sau

%*define (cmpa#(value))

(
Cjne  a#%value,$+3

)

Thi khi goi phai truyén tham s& nhu sau:
%Cmpa#(20H)
Khi bién dich s& trd thanh
Cjne  a,#20h,$+3
Chi ¥: 1énh cjne 12 1énh 3 byte, do d6 $+3 chinh 12 dia chi clia 1&énh k& nam sau I1&nh cjne.

Vidu: D& thuc hién lénh nhiy né€u 16n hon thita ¢6 thé tao macro nhu sau:
%*define (JGT(value,label))

(

Cjne  a#%value+1,$+3 ;50 sinh vdi gid tri (value+1) 1di nhay tdi $+3

Jnc %label ;nhay tdi label n€u ¢ C =0 ¢6 nghia 1a 16n hon
)

2. Maaro véinkan aic b
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\ Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT

Ta ciing c6 thé stt dung cdc nhin cuc bd trong macro cé dang nhu sau:
9%*define (macro_name [(parameter_list)])
[local list_of_labels](macro_body)

Trong d6 macro_name la tén macro, parameter_list 1a danh sich cac tham s0,
list_of labels la danh sdch cdc nhan cuc bd va macro_body 1a thin macro.

Vidu: Dinh nghia macro cé nhincuc b nhu sau
%*define (dec_dptr) local skip

(
Dec dpl
Mov  adpl
Cjne  a#0FFh,%skip
Dec dph
%Skip:)

Khi macro dudc goi
Y%dec_dptr

Thi trinh bién dich s& thay th& 1énh goi trén bang céc 1énh da dinh nghia trong macro & file .1st nhu sau:
Dec dpl
Mov  adpl
Cjne  a#0FFh,skip00
Dec dph

Skip00:
Nhan cuc bo khéng quan hé v6inhdn cé cung tén trong chuong trinh chinh vi trinh bién dich ASM51 da ty
dong thém vao ma sd di theo sau nhin cuc bo khi bien dich.
Nhung néu chiing ta dinh nghia macro nhu sau thi khi bién dich ASM51 s& khong d8i tén nhin cuc bo:
%*define (dec_dptr) local skip

(

Dec dpl

Mov  adpl

Cjne  a#O0FFh,skip
Dec dph

Skip:)

3. Tac wi REPEAT (lzp la)x
La mdt trong cdc macro duo xay dung sin trong assembler. Ci phép:

Yorepeat (expression) (text)
Trong d6 expression 1a bi€u thitc va text 1a viin ban can lap lai.

Vidu: @ thuc hién 100 lénh NOP thi ta c6 thé sit dung macro repeat nhu sau:
Yorepeat(100)
(

nop

)
Khi bién dich thi trong file .Ist s& thay hang 1&nh trén bang 100 Iénh NOP.

4. Chc thc w dieu kién:
ASMS51 cung cdp cic dinh nghia macro ludng di¢u khién dé cho phép hgp dich c6 diéu
kién cdc phadn mi. Dang 1énh macro nhu sau:
Ca phép:
%IF (expression) THEN (balaneced_text)
222 Vi ly

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

\ Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT
[ELSE (balaneced_text)] FI

Trong d6 expression 12 biéu thitc va balaneced_text 12 vin ban cAn thay ddi theo diéu kién.

Vidu: & thuc hién 100 1énh NOP thi ta c6 th€ sit dung macro repeat nhu sau:

intenal equ 1
; 1= 8051 serial I/O drivers
; 0= 8052 serial I/O drivers

%IF (intenal) THEN
(inchar: ;8051 drivers

;cac Ienh nhan ky ty hay dr liéu

Outchar: ;cdc 1énh truyén ky ty hay dit ligu
)ELSE
(inchar: ;8052 drivers

;cdac lenh nhan ky tw hay dir liéu
Outchar: ;cdc 1énh truyén ky tu hay dit ligu

)
Néu bi€n INTENAL =1 thi thyc hién viéc truyén dit liéu'theo ki€u ctia 8051 nhung néu INTENAL =0 thi
truyén dit liéu theo ki€u ctia 8052.

IX. CACH VIET CHUGNG TRINH HOP -
Céch vi€t chuong trinh hgp ngit:
Gioi thi¢u::
- bic di€m clia chuong trinh la: giAm b&t mitc dd phiic tap, cong viéc hay tdc vu xi 1y 1o
rang tién 1gi cho viéc g& rdi va chinh stra.
- Céacky thuat dé phat trién chuong trinh: 14p trinh ¢6 ciu triic, mot chuong trinh c6 ciu
tric chita mdt hé phian cAp cdc chuong trinh con.
- Chi ¢6 3 cu tric trong chuong trinh: cdc phat biéu, cdc vong lap va cac lwa chon.
- Pic tinh clia cau triic: mdi ciu triic c6 mot di€m vao duy nhat vi mot diém ra duy nhi't.
- iASM51 cung cip cic dinh nghia macro ludng diéu khién dé€ cho phép hdp dich c6 diéu
Phan tich 3 ciu triic::

Phdt biéu (statement):

Vidul: Gan gia tricho 1 bi€n bing pseudo-code (mi gid) 1a
[count=0]
Vi du2:  Goi | chuong trinh con bing pseudo-code
Print_string(“select option”)
Vi du3:  Khéiphatbiéubing pseudo-code
Begin
[statementl ]
[statement2]
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Chuorg B:Lap trirh hop ngit cho Vi diguktién 8051 SPKT

[statement3]

end

Cdu triic lip (while/do):

Vidul: Minh hoa mdt cfu tric while/do khi cd C =1 thi thyc thi phat bidu:
pseudo-code:

while [c==1] do [state ment]

ma 8051:
enter: IC skip
(phét biéu)
skip: (ti€p tuc)
Vidu2:  Yéu ciu bai toan: Chuong trinh con tinh tSng SUM clia mdt chudi sd: tdng s& dif liéu dang byte

luu trong thanh ghi R7 va dia chi bit diu ctia viing dit liéu luu trong thanh ghi RO, k&t qua tdng luu trong thanh ghi
A.

V&i pseudo-code:
[summ=0]
while [chieu_dai>0] do
begin
[sum= sum+@ pointer]
[pointer=pointer+1] ;tdng pointer
[chieu_dai=chieu_dai - 1] ;gidm chidu dai
end
V6i ma 1énh 8051 (vi€t theo pseudo-code)
Sum: clr a
Loop: cjne 17,#0, continues
Jmp exit
continues: add a,@r0
inc 10
dec r7
jmp loop
exit: ret

V6i ma 1énh 8051 (vié't gon hon)

Sum: clr a

continues: add a,@r0
inc 0
djnz 17, continues
ret

Trong ki€u thit 3 nay chuong trinh dudc vi€t gon hon nhu phai thod diéu kién 1a R7 > 0.

Vidu 3: Yéu ciu bai toan: sit dung c4u tric while/do d€ thyc thi “phét bi€u” khi cd thanh ghi A khic
ODh va thanh ghi R7 khac 0.

Pseudo-code:

While [acc != 0 and R7!=0] do [statements]

V6i ma 1énh 8051 (vi€t theo pseudo-code)
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

enter: cjne a,#0DH, skip
Jmp exit

skip: cjne R7,#0,statement
jmp exit

statement:

Jmp enter

Exit:

Cdu triic vong ldp (repeat/until):

Vidul: Yéu ciu bai todn: viét chuong trinh con tim ki€m mi ky ty Z trong mdt chudi ky tu (k€t thic
bing ky tu éng) ¢ dia chi bat diu luu thanh ghi RO. Thanh ghi A dugc tra vé v6i ky tw ASCII “Z” néu né c6 trong
chudi ky tu, ngudc lai thi thanh ghi A chita gid tri 0.

pseudo-code:

repeat
[Acc=@pointer]
[incre ament pointer]
Until [acc =="Z’ or Acc=0]
V6i mi 1énh 8051 (vi€t theo pseudo-code)

statement: mov a,@r0
inc 0
jz exit

cjne a#’7’ ,statement

exit: ret

Cdu triic lya chon (if/then/else):

Vidu:  Yéuciu baitodn: vi€t chuong trinh ki€m tra thanh ghi A: n€u MSB ciia thanh ghi A biing 1 thinap
gid tri FFH va ngugc lainap OOH vao thanh ghi A.

pseudo-code:
if [MSB ACC ==1]
then [ACC =FFH]
else [ACC=0]

V6i ma 1énh 8051

begin: rlc a
jnc statement2
statement]: mov a,#0ffh
jmp exit
statement2: clr a
exit:

Cdu triic lya chon (case):
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SKKT

Vidu:

pseudo-cod

case [kytu]

End_case

Skipl:

Skip2:

Skip3:

Yéu cau bai todn: Gia sit c6 mdt chuong trinh con c6 tén Ia INCH khi dudc goi d& doc cac phim
nhan [‘0’, ‘17, *2°, “3’] trd vé& ma ASCII clia phim dugc lvu trong thanh ghi A. Hiy viét chudi 1énh doc phim nhadn va
thyc thi doan I€nh tudng Ung.

e:
of

‘0»:

Q1

2

‘39:

Vé6i ma lénh 8051

XulyphimO:

Xulyphim1:

Xulyphim?2:

Xulyphim3:

[statement O

[statement 1

]
]
[statement 2]
]

[statement 3

Call
Cjne

Jmp
Cjne

Jmp
Cjne

Jmp
Cjne

Jmp

inch
a,#0’,skipl

exit
a# 17, skip2

exit
a,#2’ skip3

exit

a#’ 3’ exit

exit

;XU 1y cdng viéc tng véiphim0

k&t thic

;xt 1y cong viéc tng v4iphim 1

Xt ly cong viéc ng v6iphim 2

;XU 1y cong viéc ing v4iphim 3

Phong cdch lap trinh:

Chuong trinh phai rd rang va nhat quan vi di€u nay rit quan trong néu ching ta 1ap trinh

theo nhém gdm nhiéu ngudi.

Cach dit t&n nhdn trong chuong trinh: cac nhin chi c6 thé duge gan mot 1an trong mdi
chuong trinh. S dung cdc nhan phdilam cho viéc doc chuong trinh rd rang va dé dang hon.

V&i cac Ienh dugc ldp lai thi cac nhan nén ddt té€n la: loop, back, more, ...

V6i 1énh ré& nhanh chuong trinh va nhdy qua nhiéu 1&énh thi nén dat tén nhin 1a: skip,

ahead, ...

V6i [énh r€ nhdnh chuong trinh khi doc bit trang thadi thinén dat tén nhan la: wait, again,..
C6 thé st dung cac t&n nhin dugc sip x&p tuan tu nhu: skip1, skip2, skip3, ...
Cach chd thich 1énh va chd thich kh6i: khong nén chd thich moi dong ma 1énh ma chi chd
thich nhitng 1énh c6 nghia 4n.

Vidu I:

cdc dong l1&énh sau thi cin chi thich:
Push
Mov
Mov

00H

RO,#60h
R7.#31

;cAt RO vao ngin xép
;RO quan 1y viing nhé c6 dia chi bitdau tir 60h

;R7 diing 1am bd d€m
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Chuong B: Lap trit hop ngit cho Vi diéu ktién 8051 SPKT

Vidu2: cdcdong lénh sau thi khong cAn phai chi thich vi 1énh da 1 rang:

Push  ACC ;cAt A vio ngin x&p
Inc RO ;tang RO
Dec r7 ;giAm bd d€ml

Cic chi thich khdi c6 & bdt dau mdi chuong trinh con va cac chi thich bao gdm:

- Tén cia chuong trinh con.

- Chtc ndng va gidi han cia chuong trinh on.

- Cédc diéu kién nhap xuiit hay con goi 13 dif liéu dau vao va dir liéu sau khi xir ly.
- Cdc chuong trinh con kha ¢ st dung trong chudng trinh con nay.

- Cdc thanh ghi dudc st dung.

Vidu: Mot chuong trinh minh hoa:

;tén chuong trinh:

;chiic ndng:

;dit liéu vao:

;dit ligu ra:

;cdc chudng trinh con st dung:
;cdc thanh ghi cé st dung:

Luu trit ngi dung thanh ghi va khoi phuc:

Khi goi mdt chuong trinh con thi chuong trinh con d6 sé& stt dung mot s6 thanh ghi d& phuc
vu cho viéc x{f Iy nén ching ta phii ti€n hanh viéc luu dit liéu cda cac thanh ghi d6 vao ngin
x&p va ti€n hanh 14y lai trude khi k&t thic chuong trinh con.

T6 chitc chuong trinh:

Céc phan chuong trinh dudc sip x&p theo thit ty nhu sau:

- Cho bing

- Céc lénh khdi tao tri.

- Chuong trinh chinh.

- Cdac chuong trinh con.

- Khaibdo vung dif liéu hing s.

- Céc 0 nhd dit lieu RAM (st dung chidan DS).
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Chuong 6

KuAosiTeicioN [GOALI VI
THIET KE B THONG VI XU LY

CAC LINH KIEN s

1 ICchbt
2. ICgéimz
3 ICdém

4. IC rhé ERPOM va RAM

CAC LINH KIEN IC NGOAI Vi
1 ICrgoai vilap trinh 8255A
2. ICngoai vilBp trinh 8279

THIET KE HE THONG VI XU LY
1 Baithiét k€ 61
2. Bithétké sb2

BAI TAP
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

. CAC LINH KIEN IC S6:

1. IC chét:

Trong hé théng vi xit 1y c¢6 da hgp dia chi va dit liéu thi khi k&t ndi vi x{t ly véi hé thdng phai
ti€n hanh tdch riéng tirng dudng dia chi va dit liéu. Céc IC thudng dugc dung dé tich dia chi va dif
liéu 12 IC chot 8 bit 74573.

So db chan va so dd ki hiéu logic nhu hinh 6-1:

PIN ASSIGNMENT LOGIC DIAGRAM
QUTRUT
, le 200V r
EN.LBLEE g ce 0o 2 19 0
Do 2 19 [1 Q0 oy 18 o
DI 3 18 ] Qf o A 17 oo
D2 4 170 Q2 DATA | o 9 % @3 | NONINVERTING
pall 5 16 [1 @3 INPUTS | pg B g [ OUTPUTS
D4l 6 15 1 04 [15;— :‘;05
D5 7 14 ] Q5 D6 —— —— 06
07 2 12 o7
Ds [l 8 13 ] 08 I.
o7l 9 12 0 Q7 LATCH ENABLE |
GND 10 1 LATCH i PIN20 = VC
. | ENBLE QUTPUT ENABLE — PIN 10 = GND

Hinh 6-1. S0 do chan va so dé logic IC chét 74573.
Béng trang thdi hoat dong ctia IC chot 74573.

FUNCTION TABLE

Inputs Qutput

Qutput | Latch
Enable | Enable | D Q

L H H H

L H L L

L L X | Mo Change

H X X Z
X =Dont Care

Z = High Impedance
Bang 6-1. Bang trang thai hoat dong cla IC chot 74573.

Trong bang trang thdi thi khi ngd cho phép chot (LE) & mic cao (H) thi dif liéu ngd ra Q phu
thudc vao dit liéu ngd vao D (Q = D), khi LE & mitc thp dit liéu tai cdc ngd ra dugc chdt lai khong
phu con phu thudc dit liéu clia ngd vao (khong thay d6i) bat chap dit liéu ngd vao. Khi d6 ta xem
dit liéu da dugc chdt lai.

Chan diéu khién cho phép OE tich cuc mic thap. Khi OE & mic cao thi 8 ngd ra sé § trang
thai tdng trd cao.
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SPKT

2. IC gidi ma
Trong hé thdng vi x& 1y thudng k&t ndi véi nhi€u bd nhé va nhiéu thi€t bi ngoai vi khic
nhau. Vi cdc bd nhé va thi€t bi ngoai vi st dung chung bus dia chi va bus dif liéu nén phdi ti€n
hanh gidi ma d€ phan chia cdc viing nhé khac nhau cho cdc bd nhé va cdc thiét bi ngoai vi sao cho
mdt dia chi twong ¢ng v6i 1 6 nhS duy nhat.

Ciéc IC so thudng dugc dung d€ gidi ma bd nhd trong cdc hé thong vi xit 1y 13 cdc cong logic,
cdc IC gidi ma va cac IC PROM hay PAL, ...

Trong phian nay gidi thiéu cdc IC gidi ma thudng st dung nhu IC 74139 gidi ma 2 dudng sang
4 duong va IC 74138 gidi ma 3 dudng sang 8 duong:

So d6 chan va sd d6 ki hiéu logic nhu hinh 6-2:

CONNECTION DIAGRAM DIP (TOP VIEW)

Veo Op O O 03 04 05 O
[e] [=] [«] o] ] [o] [o LOGIC SYMBOL
123 456
NOTE:
The Flatpak version 123
) has the same pinouts
(Connecton Diagram) as
the Dual In-Line Package. Ay At A E
PIN NAMES LOADING (Note a) T T T T ‘i‘
]
HIGH LOW 51413121 10 9 7
Ap=A2 Address Inputs 05UL 0.25UL
E1,E2 Enable {Active LOW) Inputs 05UL. 0.25U.L.
Ez _ Enable (Active HIGH) Input 0.5U.L. 0.25 UL Ve =PIN 16
Op-07 Active LOW Qutputs (Note b) 1I0UL |5(25UL GND =PIN 8
Hinh 6-2. S do chdn va so do logic IC gidi ma 74138.
Béng trang thdi hoat dong cua IC gidi ma 74138.
TRUTH TAEBLE
INPUTS OUTPUTS
Eq Ez E3 Ag Aq Az Op 01 03 O3 04 Os Og O7
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L 1 H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = HIGH Voltage Leve
L = LOW Violtags Level
X =Don't Care
Bdng 6-2. Bang trang thai hoat déng cla IC gidi ma 74138.
vixaly Thuvien DH SPKT kt.edu.vn 231
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

Trong bang trang thdi thi 3 trang thdi dau thi IC khong dudc phép gidi ma — tat ca cdc ngd ra
déu & mic H.

8 trang thai con lai cho phép gidi ma 8 ngd ra theo 3 ngd vao, mdi mdt trang thdi cé 1 ngd ra
G muc L.

Khi can nhi€u ngd ra thi k&t ndi nhié¢u IC gidi ma 74138 vi du nhu cAn gidi ma 5 dudng sang
32 dudng thi sé dung 4 IC gidi ma k&t ndi nhu hinh 6-3:

Ao
A1
Ay - ? .
Y uJ Y wl 1r1rl
A3
Ay
| U
Ap Ar A Apg A A2 Apg A1 A E Ap Ar A
LS138 LS138 LS138 LS138
0p01q 0y 03 04 050g 07 OpQ1 0203 04 0506 O7 0pC1 0203 04 0505 O7 0p010203 04 C5 05 O7
Lrrrrrerr TTTvrrrr TTTnIedT  TTTT1T177]
e i b s (e i bkl s 031

Hinh 6-3. K&t ndi 4 IC gidi m& 74138 dé gidi ma 5 dudng sang 32 dudng.

Cuing ho véi IC gidi ma 74138 thi con IC gidi ma 74139 gidi ma 2 duong sang 4 dudng cé so
dd chan va so dd logic nhu hinh 6-4:

CONNECTION DIAGRAM DIP (TOP VIEW) LOGIC SYMBOL

Ve B Aob A O O On O3

[15] [=] [ie] 3] 2] o] [oe] [=] 1 23 5 1413
NOTE: _L _l |
The Flatpak version s

) has the same pinouts E Ag A1 E Ap Aq

(Connection Diagram) as
the Dual In-Line Package. DECODER a DECODER b

L 2 f B L B L] L Led 0g 0102 03| | 0p 010203

Ea Apa Ma Opa O1a 023 033 CND T T T T T T T T
PIN NAMES LOADING (Note a) - o .
o oW 4 5 6 7 2 1110 ¢
AD. A1 Address Inputs 05UL 025 UL
E _ Enable (Active LOW) Input 0s5UL 0.25UL Voo =PIN 16
0g=03 Active LOW Outputs (Note b) 10UL |5(25UL GND=PIN 8

Hinh 6-4. S0 dd chén va so do logic IC gidi ma 74139.
Trong IC gidi ma 74139 ¢6 2 mach gidi ma 2 dudng sang 4 dudng.

Béng trang thdi hoat dong ctia IC gidi ma 74139.

252 : Vixd ly
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
TRUTH TAEBLE
INPUTS QUTPUTS
E Ap Aq Og 04 Oz O3
H X X | H H H H
L L L L H H H
L H L H L H H
L L H | H H L H
L H H|H H H L

H = HIGH Yoltage Level
L = LOW “altage Lewvel
¥ = Don't Care

Bdng 6-3. Bang trang thai hoat déng cta IC gidi ma 74139.
O trang thdi diu tién thi chan cho phép E & muc H s& khong cho phép gidi ma, cdc ngd ra &
mttc H. 4 trang thdi con lai thi cho phép gidi ma, ngd ra tich cuwc mifc thap.
3. IC dém:

Céc IC dém c6 dong vao, dong ra, 4p vao, 4p ra 16n d€ dém cdc dudng dia chi va cdc dudng
dit liéu khi vi xi¥ 1y k&t ndi véi nhiéu IC nhé hay IC ngoai vi. C6 2 dang IC dém: dém 1 chiéu va
dém 2 chiéu.

DPém 2 chiéu thudng st dung 1a IC 75245 c6 so dd chan va s¢ dd logic nhu hinh 6-5:

PIN ASSIGNMENT LoGIC DIAGRAM
DIRECTION [] 1e 200 Ve 112 18 gy
A1) 2 19 | QUTPUT ENABLE - o'
221 2 8 BI \ :‘5—---— —--1—253 .
ege e 0 permen i
a4 8 16 [ B3 [T LA— I
251 6 15 1) B4 R i
Ik 14 ) B5 AN — ¥
A7 8 13085 DIRECTIE-NL4I T
il o o her OUTPUT ENABLE 12
GND [] 10 11 [ B8 PIN 10=GND
PIN20=NCC

Hinh 6-5. S0 do chdn va so do logic IC dém 74245,
Béng trang thdi hoat dong cua IC dém 74245.

FUNCTION TABLE

Control Inputs

Output

Enable | Direction Operation
L L Data Transmitted from Bus B to Bus A
L H Data Transmitted from Bus A to Bus B
H 4 Buses Isolated (High—Impedanice Siate)

X =don't care

Bdng 6-4. Bang trang thai hoat ddng cba IC dém 74245.
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

Trong bang trang thdi thi 2 trang thdi dau OE = L cho phép IC hoat dong va néu Direction =
L thi dit liéu truyén tir bus ngd vao B sang bus ngd ra A, Direction = H thi dif liéu truyén tir bus ngd
vao A sang bus ngd ra B. Khi OE = H thi cdc bus § trang thdi tong trd cao.

IC 74245 thudng dugc diing d€ dém bus dif liéu hi chiéu cla vi xit 1y.
Ngoai IC dém 2 chiéu con c6 cdc IC d&m mdt chiéu 74244 va IC dém dio 74240:
bém 1 chiéu thudng st dung 13 IC 75244 c6 s6 dd chan va so dd logic nhu hinh 6-6:

orall] 7 [@vec

a0 [Z] 9] oEb 2 4 6 8 17 15 13 1

Ybo [ 3] 18] Ya0 | ‘ ‘ ‘

|£I'1E E"JU la0 la1 la2 a3 Ib0 Ib1 Ib2 Ib3
b1 [5] 16] a1 1 ——d OEa

a2 [©] Er 19 —q OEb

Yb2 [7] [14] a2 Ya0 Yal Ya2 Ya3 Yb0 Ybl Yb2 Yb3
5 R e T

Yb3 9] [12] va3 18 16 14 12 3 5 7 9
o[ Moo goon

SF00228

Hinh 6-6. S do chdn vd s& do logic IC dém 74244,

Trong s db logic hinh 6-7 sé& thdy 'ro rang hon vé IC dém 74244: trong IC 74244 chia ra lam
2 khdi dém 4 bit hoat dong doc 1ap.

la0 = \i 12 vsp w0 T : 3 ve0

A 18 vy b1 22T 2 voi
1 gl

2 &N 4 v w2 21T v
1 !

23 -] M~ 12 a3 b2 1 [~ 9 Yb3
11 gl

— 12
U‘—'a1—0>— CEb—o|>—

Ve = Pin 20
GND =Pin 10

o

Hinh 6-7. So logic IC dém 74244 chia ra lam 2 kh
Béng trang thdi hoat dong cia IC dém 74244.
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
FUNCTION TABLE
INPUTS OUTPUTS
OFa la OEb Ib Ya Yb

L L L L L L
L L H H H
H H X Z z

NOTES:

H = High voltage level

L = Low voltage level

X = Dontcare

Z = High impedance "off" state

Bang 6-5. Bang trang thai hoat ddng cua IC dém 74244,

Trong bang trang thdi thi 2 trang thai diu OE = L cho phép IC dém dit liéu. Khi OE = H thi
cdc ngd ra & trang thdi téng trd cao.

IC 74240 13 IC dém hoat dong giong nhu IC dém 74244 nhung ngd ra bi ddo.
4. IC nhé EPROM, SRAM

Trong cdc hé thdng vi xtt 1y ludn st dung bo nhé ROM va bo nhd RAM dé luu chuong trinh
va dif liéu xit 1y. Tuy thudc vao yéu cau ma hé thdng bd nhé dugc sit dung nhic¢u hay it.

Céac b6 nhé ROM thudng st dung 14 loai EPROM ho 27xxx, loai EEPROM ho 28xxx, ho
29xXxX.

B6 nhd RAM st dung nhiéu loaiva phf; bi€n 13 ho 62xx.
Khédo sdt EPROM ho 27xxx: bao gdbm 2716 d€n 27512 nhu hinh 6-8:
Connection Diagram

P7C512(27C256/27C128[27C32/27C16 NMC27C64Q/N 27C16 | 27C32 |27C128| 27C256 |27C512
27512 | 27256 | 27128 | 2732 | 2716 Dual-In-Line Package 2716 2732 | 27128 | 27256 | 27512
A15 | Vpp | Vpp Vee —1 28— Vg¢ Veo Vo Ve
A12 | Al12 | A12 Az —p2 27— FaM PGM | A4 A14
A7 A7 A7 AT | A7 Al —3 26 == NC Voo Ve | A13 A13 A13
AB AB AG AB AB Af =g 25 p 28 AB AB AB AB AB
A5 A5 A5 A5 A5 A5 —15 A— a0 A9 AS A9 AS A9
A4 A4 A4 A4 | A4 M =10 = an Vpp A11 A1 A11 A11
A3 A3 A3 | A3 | A3 A3 =y 7 22 P OF OE |[DE/Vpp| OE OE [DE/Vpp
A2 A2 A2 A2 A2 A2 —18 2 p— a0 A1D A10 A10 A10 A10

Al Al A1 A1 | Al Al —13 20— CE CE/PGM| CE CE |CE/PGM| CE
AD AD AD | AD | AD Ag — 10 Wi—0 05 O O 07 07
Qg Qg Og | 00 | Og Oy ==q 11 16 104 Og Og Og Og Og
04 04 0, | 0y | O 0, —{ 1 17 p= 05 Os Os Os Os Os
Os Os Os | O | Os 0, —¥ B =0, O4 Oy O4 O4 Oy
GND | GND | GND | GND| GND GMD —f 4 B—0 (o} O3 O3 O3 O3

TL/D/8E34-2

Hinh 6-8. SG dd chan IC nhé ho 27xxx.

Trong so db tdng quét hinh 6-8 thi cdc IC 2716 va 2732 chi c¢6 24 chin, cdc IC tir 2764 d&€n
27512 thi c6 28 chin, d€ quan sdt rd hon hiy xem hinh 6-9. EPROM 2716 c6 dung lugng 2 Kbyte,
2732 c6 dung lugng 4Kbyte, 2764 c6 dung lugng §Kbyte.
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT
NMC27C64Q/N
M CI7C10B Dual-In-Line Package
Dual-In-Line Package D T’IM_C??CMB Ver —11 28— Ve
ual-ln-Line Package -
-, - A2 —d 2 27 b— P
A7 1 24—V, A7 =11 24=V¢e AT =43 26 == nic
AG =12 23b=28 AB—2 23— A8 A —14 25 f— 2B
AS=—3 22 =g AS —3 22— A9 s —15 24— a9
Ad=—1 4 21=Vep A4—4 21 AN M —16 23— an
A3 =5 20f=0t A3 =5 20p—=0E/Vpp A3 =7 22 = 0E
A2—B6 19F—A10 A2=16 19=A10 A2 —48 21— A10
Al—{7 18f=CE/PCM A1 —]7 18 }—CE a1t —49 20— e
A= 17}=0; A0 —]8 17}=05 AQ =i 10 "y .
059 16 =05 059 16 |—0g 0 = 11 18 |— 0,
010 1505 04— 10 15p=0s 0, — 12 7 b— 05
0, =11 14f=0, 0,11 14}=0, o — 13 b= 0,
GND —{ 12 13f=05 GND—{ 12 13}-04 oy —d e wle o,

Hinh 6-9. S6 do chan IC2716, 2732, 2764.

Tén cha cdc chdn nhu bang 6-6:

Pin Names
AD-A12 Addresses
CE Chip Enable
OFE Output Enable
Og-07 Outputs
PGM Program
MNC Mo Connect
Vpp Programming

Voltage

Veo Power Supply
GMND Ground

Bdng 6-6. Tén cdc chan cba IC nhé ho 27.
Béng trang thai hoat dong cua cdc IC nhg 2716, 2732 va 2764: nhu cac bang 6-7, 6-8, 6-9.

Pins CE/PGM OE Vpp Vee Outputs
Mode (18) (20) 21) (24) (9-11), (13-17)
Read ViL ViL Ve 5 DouTt
Standby Vin Don'tCare Voo 5 Hi-Z
Output Disable Don't Care Vin Voo 5 Hi-Z
Program Vin VIH 12.75V 6.26 DN
Program Vaerify Vi VL 1276V 6.25 DouT
Program Inhibit Vi VIH 12.75V 6.25 Hi-Z
Bdng 6-7. Bang trang thai hoat déng cia IC2716.

220
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
Pins CE OFE /Vpp Vee Outputs

Mode (18) (20) (24) {9-11,12-17)
Read ViU Wi 5V Doyt

Standby Vi Don't Gare 5V Hi-Z

Program VL 12.75V 6.25V Din

Program Verify ViL Wi 6.25V Doyt
Program Inhibit VM 12.75V 6.25V Hi-Z

Qutput Disable Don't Gare Vil =1 Hi-Z

Bdng 6-8. Bang trang thai hoat déng cba 1C2732.

Pins CE OE PGM Vpp Vee Outputs

Mode (20) (22) (27) (1) (28) (11-13, 15-19)
Read ViL WViL WViH 5V =4 Dourt
Standby ViH Don't Care Don't Care 5V v Hi-Z
Qutput Disable Don™t Care WM Wiy 5V =1 Hi-Z
Program WL VN 13V WY Dy
Program Verify ViL WiL Vi 13V gv Dourt
Program Inhikit Viy Don'tCare Don't Care 13V eV Hi-Z

Bdng 6-9. Bang trang thai hogt déng cla 1C2764.

Trong bang trang thdi liét k& day di cdc trang thdi nhung néu st dung trong hé thdng giao
ti€p v6i vi xi 1y thi chi cdn quan tim d&n cdc trang thdi sau: “Read”, “Standby” va “Output
Disable”. C4c trang thdi con lai danh cho cdc nha nghién citu thi€t k&€ bd nap Eprom.

Khi st dung bo nhé két ndi v6i vi x{t Iy thi can phdi quan tim dén cdc thong s clia IC nhé
cho day dd trong datasheet clia IC. C6 rdt nhiéu thong s6 nhung ngudi st dung cin biét cdc thong
s0 c¢d ban dé 1a thdi gian try xudt bo nhd. Hinh 6-10 trinh bay dang séng truy xuit bd nhé cla IC

nhdg 2716:
| S L |
v
ADDRESSES 2%y ADDRESSES VALID \\ X
s

Al
m
on
;,-=‘
<
Nl
-
N

== top =

— Yop ——

OF v \ ¢

Ny

-t | (NOTE8,7)

C
e * e toe

"~ (NOTES) | L, fmetes ™

2V HI-2Z HI-2Z
QUTPUT s VALID OUTPUT \
0.8Y t )
ACC
(NOTE 5) 1o

Hinh 6-10. Dang séng truy xudt bo nhé 2716.

Phan tich dang s6ng: sau khi bd nhé 2716 nhan dudc dia chi da x4c 14p, ti€p theo chin diéu
khién CE chuyén trang thai tir H xudng mitc L d€ cho phép bo nhd, ti€p theo chin OE chuyén
trang thai tir H xudng mic L d& cho phép xuit dif liéu.

Nhin vao dang séng thi ta thdy c6 3 thong sd:
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

- Thong s6 tog dudc tinh tir khi chin OE xudng mic L cho d&n khi dit liéu xuat ra bus.
- Thong s6 tcg dudc tinh tir khi chan CE xudng mitc L cho dé€n khi dif liéu xua't ra bus.

- Thong s6 tacc dudce tinh tir khi dia chi x4c 14p cho d&n khi dit liéu xuit ra bus (thong s6
nay thudng dudc goi l1a thdi gian truy xuat).

C4 3 thong s dudc cho & badng 6-10. Trong bing nay liét ké cdc thong sd cho 2 loai bd nhé.

AC Electrical Characteristics
NMC27C16BQ
Symbol Parameter Conditions Q150,QE150 Q200, QE200 Units
Min Max Min Max
tace Address to Output Delay CE = OE = V|_ 150 200 ns
tcE CE to Output Delay CE = Wi 150 200 ns
toe OE to Output Delay CE = V| 60 60 ns
toF OE High to Output Float CE =V 0 50 0 0] ns
tcr CE High ta Output Float CE =W 0 50 0 B0 ns
toH Qutput Hold frlom Addresses, . OE =0E = V| 0 0 e
CE or OE, Whichever Occurred First

Bdng 6-10. Bang théng s6 thai gian hoat dong cia IC2716.
Khdo sit SRAM ho 62xxx: bao gdm 6264 va 62256, 62512:

SRAM6264: bo nhé nay c6 dung lugng 8 kbyte ¢6 sd do chan va sd do logic nhu hinh 6-11:

s

Hinh 6-11. S6 do chan va so do logic IC nhé 6264.

Tén ctia cac chdn nhu bing 6-11:

Ne [ 1 2] vce 10 [ .. o T
A12 12 27[] WE I = 12
a7 [s 2] ce2 — A2 o2 ==
A6 [ 4 25[] A8 6 | ‘g a 16
as s 24[] Ao ] s g
At Qs 23] A1 =1 ° e T
Azl 22[1 ©E = s —.
a2 s 21[] a10 a2 N
INRIE 20[] CE? 231 aq4
Ao [ 10 19[] vor —=] A
100 [ 11 18 [] 106 2 | we s
o1 [ 12 170 ros = cE
o2 [ 13 16 [] ros 26 | o) | 14
GND [ 14 15[] 1ros3

2256

Thu-vienDH-SPKT TR HCM

hitn-/hananas thinziansnkt adu vn
FEHD-HAARARALH SPikteaH

Vixd ly

—rror—v-r

CuuDuongThanCong.com

Torv-reTT

=0T

https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP_HCM http:/Amsw hemute edu vn

Chuong 6. Thiét k& hé théng vi x Iy. SPKT
PIN DESCRIPTIONS
AD-A12 Address Inputs
CET Chip Enable 1 Input
CE2 Chip Enable 2 Input
OE Output Enable Input
WE Write Enable Input
/O0-Irov Input/Output
Ve Power
GND Ground

Bang 6-11. Tén cac chan clOa IC nhé 6264.
Béng trang thdi hoat dong ctia cdc IC nhé 6264 nhu bang 6-12:

Mode WE CET CE2 OE I/O Operation Vee Current
Not Selected X H X X High-Z Iss1, IsB2
(Power-down) X X L X High-Z Iss1, Iss2
Output Disabled H L H H High-Z lcc1, lec2
Read H L H L Dour lec, lec2
Write L L H X Din lec, lec2

Bdng 6-12. Bang trang thai hoat dong cua 1C6264.

Dang song doc dit li¢u tir bo nhd RAM 6264 va cdc théng sé: Tuong ty nhu bd nhé EPROM khi st
dung phdi quan tAm dén cdc thong s6 ‘truy xuat bd nhd doc va ghi dit liéu. Hinh 6-12 trinh bay
dang s6ng doc dit liéu tir bo nhd ciia RAM 6264:

> tRC ol
ADDRESS
- tan - - {OH A
_ \| 4
OE N |
| DO —— = tHZOE
—_ _S - »l| 1LZ0E 4
CE1 N Z
taCE +——— -
N
CE2 7[ N
lat— {LZCE — - ace
DoUT HIGH-Z ( X DATA VALID
—— [P - tPD = icc
SUPPLY o o )L
CURRENT

ISB

Hinh 6-12. Dang song doc bé nhé RAM 6264.

Phan tich dang séng: sau khi bd nhé 6264 nhan dudc dia chi da xac 1ap, ti€p theo cdc chin
diéu khié€n CE1 va CE2 chuyén sang trang thdi cho phép bd nhd, ti€p theo chan OE chuyén trang
thai tir H xudng mitc L @€ cho phép xuit dit liéu.

Nhin vao dang séng thi ta thdy c6 3 thdng so:

- Thong s tpog dudc tinh tir khi chAn OE xudng mic L cho d&€n khi dif liéu xui't ra bus.

Vixd ly 239
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

- Thong s tacg; dudc tinh tir khi chan CE1 xudng mifc L cho d&n khi dit liéu xuit ra bus.
- Thong s0 tace: dudc tinh tir khi chin CE2 xu6ng mic L cho dén khi dif liéu xuit ra bus.

- Thong s6 taa dudc tinh tir khi dia chi x4c 14p cho dé&n khi dif liéu xui't ra bus (thdong s6&
nay thudng dudc goi l1a thdi gian truy xuat).

C4 3 thong s dudc cho & bang 6-13.
READ CYCLE SWITCHING CHARACTERISTICS" (Over Commercial Operating Range)

-45 ns -0 ns -100 ns

Symbol Parameter Min. Max Min.  Max, Min.  Max. Unit
tre Read Cycle Time 45 — 70 — 100 — ns
tan Address Access Time — 45 — 70 — 100 ns
toHa Qutput Hold Time 3 — 3 — 3 — ns
tace CET Access Time — 45 — 70 — 100 ns
tacez CE2 Access Time — 45 — 70 — 100 ns
tooe OF Access Time - 5 — 35 — 50 ns
tLz0e® OE to Low-Z Output 0 — 0 - 0 - ns
tHzo= OE to High-Z Output — 20 — 25 — 25 ns
tzcet®  CET to Low-Z Output 3 - 3 - 3 o ns
trzce2® CE2 to Low-Z Output 3 — 3 — 3 — ns
tHzee® CET or CE2 to High-Z Qutput — 20 — 25 — 25 ns
tru® CET or CE2 to Power-Up 0 - 0 - 0 — ns
trp CET or CE2 to Power-Down o 30 -~ 50 - 50 ns

Bdng 6-13. Bang thong s6 thdi gian hoat dong doc cba IC 6264.

Dang somg ghi dit liéu vdo bg nhd RAM 6264 vd cdc thong sé: dang séng ghi dit liéu vao 6 nh§ cla
RAM 6264 nhu hinh 6-13:

- twe -
ADDRESS X X
SCE1 ——— - HA ]
CE1 A +
- IscE2
CE2 .L’ ‘}‘
WE SF -———  tPwWE 7'(
- 1SA }—k tHzwE —-» - fzwE —=
DouT DATA UNDEFINED /l U1

- fSD — e 1HD —-
DIN DATA-IN VALID *

Hinh 6-13. Dang song ghi di lieu vao bé nhé RAM 6264.

Phan tich dang séng: sau khi bd nhé 6264 nhan dugc dia chi da xdc 14p, ti€p theo cdc chin
diéu khién CE1 va CE2 chuyén sang trang thdi cho phép bo nhd, ti€p theo chan WE chuyén trang
thai tir H xuéng mitc L dé cho phép ghi dit liéu.

240 . . Vixd Iy
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6. Thiét k& hé théng vi x Iy. SPKT

Nhin vao dang séng thi ta thdy c6 3 thong sd:

- Thong s6 tpwg dudc tinh tir khi chAn WE xudng mtic L cho dén khi dit liéu dudc ghi.
- Thong s6 tscg; dudc tinh tir khi chan CE1 xudng mitc L cho dé&n khi dir liéu dugc ghi.
- Thong s6 tscgs dudc tinh tir khi chAn CE2 xudng mitc L cho dén khi dit liéu dugc ghi.

- Thong s6 twc dudce tinh tir khi dia chi xdc 14p cho dén khi dif liéu dugc ghi (thong s6 nay
thudng dudc goi la chu ky ghi).

C4 3 thong s6 dudc cho & bdng 6-14.

WRITE CYCLE SWITCHING CHARACTERISTICS!"3 (Over Commercial Operating Range)

-45 ns -0 ns -100 ns
Symbol Parameter Min.  Max. Min.  Max. Min.  Max. Unit
twe Write Cycle Time 45 — 70 — 100 — ns
tacet CET to Wiite End 35 — 60 — &0 — ns
tace2 CE2 to Wnte End 35 — 60 — 80 — ns
taw Address Setup Time to Write End 35 — 60 — a0 — ns
tra Address Hold from Write End ] — 0 — 0 — ns
tsa Address Setup Time ] — 0 — 0 — ns
towet TWE Pulse Width 35 — 55 — 60 — ns
tso Data Setup to Write End 25 — 30 — 35 — ns
tHo Data Hold from Write End ] — 0 — 0 — ns
trzwel! WE LOW to High-Z Output - 20 — 25 — 25 ns
tLzwe? WE HIGH to Low-Z Output ] — 0 — 0 — ns

Bang 6-14. Bang thdng s6 thdi gian hoat dong ghi cla RAM 6264.

ERAM 62256: bo nhé nay c6 dung lugng 32 kbyte c6 so dd chan va so dd logic nhu hinh 6-14:

T

L IC1

NG [ 1 28] vce o | 14
a2 [z 27 ] WE A i )
INAIE %[ ce2 —] A 2 =
A6 [ 4 235[] A8 6 | :
As[]5 241 A9 — 5 5
A4 s 23] A1 =15 - T
As[17 2[] CE =] s )
a2 [1s 21[] A10 FI AP .
Ao 20[] CE1 23 1 a1
A0 [ 10 19[] vor sSp-Aezil
roo [ 11 18 [ vos 27 1w .
ro1 [ 12 17 ros o ©
o2 [ 13 16 [] 104 26 | < . K7
GND [ 14 15 ] ros3 -

Hinh 6-14. So do chan va so d6 logic IC nhé 62256.

én clia cdc chan va bang trang thdi hoat ddong nhu bdng 6-17:

Vixt ly

Thuvien DH SPKT TP, HCM - http:/Awaasn.thuviens 241

Ho o — —t ImA R A T+

CuuDuongThanCong.com https.//fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP_HCM http'//\/\/\/\/\/\/ hcmute.edu.vn

Chuong G. THiEL k& hé thbng vi x Iy. SPKT

PIN DESCRIPTIONS TRUTH TABLE

AD-A14 Address Inputs Mode WE T©TE OF 10 Operation Vcc Current
CE Chip Enable Input Not Selected X H X High-Z Ise1, lss2
OF Output Enable Input {Power-d_own} :

TE Wit Enabie | Output Disabled H L H High-Z lec, lec2

fite Enable Input Read H L L Dour joct, lec2

VOO-VO7  Input/Output Write L L X Din icct, lec2
Ve Power

GND Ground

Bdng 6-17. Tén cac chén cia IC nhé 62256.
IIl.  CAC LINH KIEN IC NGOAI VI :

1. IC ngoaqi vi lap frinh 8255A:

Vi xtt 1y khodng thé truc ti€p diéu khién cdc thi€t bi du chi diéu khién 1 béng dén Led, moi
thi€t bi ngoai vi mudn giao ti€p vdi vi xit Iy déu thong qua cdc IC ngoai vi.

Cuing véi vi xt 1y thi ¢6 rat nhiéu IC ngoai vi ¢é cdc chifc ning khdc nhau phuc vu cho vi xi
ly nhu da trinh bay & phan tru6c. Mot trong nhitng IC dudc st dung phd bi€n nhi't 1a IC ngoai vi
8255A.

IC ngoai vi 8255A dugc ché tao theo cong nghé L.ST'dung d€ giao ti€p song song gitta vi Xt
ly va thi€t bi bén ngoai.

Vi mach 8255A thudng duge goila mach giao ti€p ngoai vi lip trinh dudc (Programmable
Peripheral Interface — PPI). Do kha niing da niing trong cdc @ng dung thuc t€ nén 8255A 1a vi
mach giao ti€p dudc diing rat phd bi€n cho cdc hé vi xir 1y 8 bit — 16 bit.

(a) Sodb chédn va so do khoi ciia 8255A :

IC 8255A c6 40 chan nhu hinh 6-15 va so d6 cdu triic bén trong nhu hinh 6-16:

PASE @ B PAa 34 | oo pan 14
PA2 [2] B PAs :j D1 Par =
PAr [ B PAs 21 [LL Efﬂ :
PAD [ B] PA? 30 | oy PA4 |10
RD\ ] H WR\ 221 ps pas |32
CS\E B RESET 5] D8 PR -
GND [ H Do 17 I
Al E] H Di e I
A0 B 5 4 e )
cod 8554 B D _ s
PCs @ & D4 — ol T
PCs @ @ Ds a | ., ol 7Y
PC4 [ @ Ds | e E
PCo @ 5 D7 29 1 RESET . "
PC1 B @ Vee S cs PC1 >
PC? [ @ PB7 PC2 |—=
PCi @ H PBs SNl IE]
PBo [ i PBs pcs ==
PB1 [# @ PBa PCe —]J
B2 m il PB3 -
Hinh 6-15. So d6 chan va so d6 logic cUa IC 8255A.
24z Thu-vien-DH SPKT TR HCM hitp:/iwmanthuvienspktedu-va Vixty
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Chuong 6. Thiét k& hé théng vi x Iy.

‘F’.:'-\
PB
DataBus | = .
Buffer PC Control Word
ﬁm’ & < Register
: o CW
Multiplexer |-
Processor Da
Group A
Port A | TEED)
Group A
Port C ‘;gm)
Upper
m Processor Pr—
Control +
RDn—3» Processor Polr.l c
WRn ——»{ Read/\Write Lower ¢§EE>
csn ; Control
RESET —»
BEE—— Group B
3] PorB

Hinh 6-16. S d6 khéi cba IC 8255A.

Tén cdc chan chda IC 8255A nhu bang

Signal Dﬁ'Lgcr:?clm Description
D[7-0] InfOut | Data Bus
AJ1:0] Input Address
RDn Input Read Contral
WRn Input | Write Control
CSn Input | Chip Select
RESET Input Reset
PA[T-0] InfOut | Port A
PC[7:0] InfOut | PortB
FB[7:0] InfOut  |Port C

Bang 6-18. Tén cdc chan cla IC 8255A.
IC 8255A giao ti€p vdi vi xit Iy thong qua 3 bus: bus dif liéu 8 bit D7-Dy, bus dia chi A;A,, bus
diéu khi€n RD, WR, CS , RESET.

e Mi lénh va dif liéu déu dudc truyén trén 8 dudng dit lieu D7-D0. Vi x{r Iy gdi dit liéu
dé&n 8255A hoic vi xtt 1y doc dit liéu tir 8255A tuy thudc vao lénh diéu khién. Cic dudng tin hi¢u
RD, WR ctia 8255A dugc k&t ndi v6i cac dudng RD, WR cla vi xi 1y.

e Tin hiéu RESET diing dé khéi dong 8255A khi cip dién, khi bi reset cdc thanh ghi cdc
thanh ghi bén trong 8255A déu bi x6a va 8255A & trang thdi sin sang lam viéc. Khi giao ti€p vdi
vi xtf Iy ngd vao tin hiéu RESET nay dudc két n6i vdi tin hiéu RESET ngd ra clia vi x{t 1.

e Tin hiéu Chip Select (CS) diing @€ chon 8255A khi vi x{t 1y giao ti€p v6i nhiéu 8255A.

Vixd i 243
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

8255A ¢6 3 port xuit nhap (I/O) c6 tén port A, port B, port C, mdi port 8 bit. Port A gobm cdc
bit PA¢-PA;, port B gébm cdc bit PBy-PB; va port C gdm PCy-PC5. Cac port nay c6 thé 1 cdc port
input hoic output tiy thudc vao Iénh diéu khién, 1&énh diéu khi€n do vi x 1y gdi t6i luu trong thanh
ghi diéu khi€n d€ dinh cdu hinh lam viéc cho 8255A.

Céc dia chi A|A¢ ctia 8255A dung dé lua chon cédc port va thanh ghi, A;A¢=00, dung d€ chon
Port A, AjAyp =01, dung dé€ chon Port B, AjAq = 10, dung dé chon Port C, AjAg =11, dung dé chon
thanh ghi diéu khién.

Trong so dd khdi 8255A, cdc port I/O chia 1am hai nhém: nhém A gém port A va 4 bit cao
ctia port C, nhém B gdm port B va 4 bit thap clia port C. D€ st dung cdc port clia 8255A ngudi 1ap
trinh phai gdi tir di€u khi€n ra thanh ghi diéu khi€n d€ 8255A dinh c4u hinh cho cdc port ding theo
yéu cAu ma ngudi 14p trinh mong mudn.

(b) Cdu tric ti dieu khién ciia 8255A:
Trong 8255 ¢6 2 tir di€u khi€n: Control Word va Bit Set/Reset.

Tir diéu khi€n Control Word c¢é ciu tric nhu hinh 6-17:
MSB Ls8

D7 | D& D5 D4 D3 D2 D1 Do

|

PORT C (LOWER)
1= INPUT, 0 = OUTPUT

» FORTE b8 GROUP B
1= INPUT, 0 = OUTPUT

- »| MODE SELECTIOM
0=MODE 0, 1=MODE

_ | PORT C (UPPER)
1= INPUT, 0 = QUTPUT

PORT A
1= INPUT, 0 = QUTPUT L GROUP A

4

MODE SELECTION
00 = MODE O
01 = MODE 1
1X = MODE 2

»| MODE SET FLAG
1= ACTIVE

Hinh 6-17. Cau tric tU diéu khién thd nhat cba IC 8255A.

Do cdc port clia 8255A dugc chia 1am hai nhém: nhém A va nhoém B tdch rdi nén tir dicu
khién ctia 8255A ciing dugc chia 1am hai nhém.

O  Céc bit DDPo ding d€ dirn c8u hirh cho hhdm B
¢  Bit D, dung d€ thiét 1ap 4 bit thap cia port C:
Dy = 0 port C thap 1a port xuat dit liéu (output)
Do = 1 port C thap I1a port nhap dit liéu (input).
¢ Bit D; dung thi€t 14p port B:

244 . Vixd ly
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT

D; = 0 port B 1a port xudt dit li¢u (output)
D; =1 port B 1a port nhap dit li€u (input).
¢ Bit D, duing thi€t 14p Mode diéu khién ctia nhém B:
e D,=0: nhém B hoat dong & Mode 0.
e D; =1: nhém B hoat dong  Mode 1.
O  Céc bit DeDeDaDs ding A€ dirh c8u hinh cho thom A:
¢ Bit D; ding d€ thiét 1ap 4 bit cao ctia port C:
D3 = 0 port C 1a port xudt dit liéu (output)
D3 =1 port C la port nhip dir li€u (input).
¢ Bit D, dung dé thi€t 1ap port A:
D4 = 0 port A 1a port xua't dit liéu(output)
D4 =1 port A 1a port nhap dit li€u (input).
¢ Bit D¢Ds diing thi€t 14p Mode diéu khién ctia nhém A:
e D¢D5 = 00: nhém a hoat dong & Mode 0.
e D¢Ds=01: nhém A hoat dong 6 ModeI.
e D¢Ds = 1X: nhém A hoatdéng & Mode 2.

Cdc nhém A, B ldm viéc & cdu hinh  Mode 0:

Tir diéu khién thiét 1ap nhém A & B hoat dong & Mode 0 nhu hinh 6-18:

MsB LsSB

1 Q o D4 D3 1] D1 Do

Hinh 6-18. TU diéu khién khi 2 nhém A, B lam viéc 6 mode 0.

O Mode 0 céc port A, port B, port C thap va port C cao 1 cdc port xuat hodc nhap dit liéu
ddc 1ap. Do c6 4 bit d€ Iva chon nén c6 16 tir diéu khién khic nhau cho 16 trang thdi xui't nhip clia
4 port.

Cac nhém A & B lam viéc & cGu hinh é Mode 1:

Tu diéu khi€n nhém A, B hoat déng & Mode 1 nhu hinh 6-19:

MsB Lse

1 o 1 D4 D3 1 D1 Do

Hinh 6-19. TU diéu khién khi 2 nhém A, B lam viéc & mode 1.

0 Mode 1 céc port A & B lam viéc xuat nhap c6 chdt (Strobe 1/0). G Mode nay hai port A
& B hoat dong doc 14p v6i nhau va mdi port c6 1 port 4 bit diéu khién. Cac port 4 bit diéu khién
dudc hinh thanh tir 4 bit thap va 4 bit cao cla port C.

. 2, 7/
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

Khi 8255A dugc cdu hinh 8 Mode 1, thi€t bi giao ti€p mudn 8255A nhin dif liéu, thi€t bi d6
phai tao ra tin hiéu yéu cau 8255A nhan dit liéu, nguoc lai 8255A mudn gdi dit liéu dé&n thiét bi
khdc, 8255A phdi tao ra tin hiéu yéu ciu thi€t bi d6 nhan dit liéu, tin hiéu yéu cau d6 goi 1a tin
hi€u Strobe.

O  Phén tich rhém A Bm viéc & cBu hinh Mode t
¢ Port A dugc ciu hinh 12 port nhap dit lidu:
Chic ndng cia cdc dudng tin hiéu dugc trinh bay § hinh 6-20 va dang séng lam viéc cla cac

dudng tin hiéu diéu khi€n nhu hinh 6-21:

MODE 1 {PORT A}

CONTROL WORD crmenans
: : PA7-PAD
s | fuET el

PC4 f4—— STE.
1 0 ] 1 D3 | X X X

PCS——> IBF.
PCs,7
1 = INPUT
0 = OUTPUT

BC3 f—F INTR.

RD ——>(]

PC6,7 | gy 1/D

Hinh 6-20. Port A clia IC 8255A hoat dong 6 mode 1 - nhdn du liéu.

k4

o 4

7 \

— e

prrznon — — — -

rs

Hinh 6-21. Dang séng cba cac dudng tin hidu diéu khién - port A input.

Céc dudng tin hiéu ctia port C trd thanh cdc dudng diéu khién clia port A.

Bit PC, trd thanh bit STB, (Strobe Input, tich cuc mifc thap) diing d€ nhan tin hiéu chdt tir
“thi€t bi g&i” d€ bdo cho 8255A biét dif liéu da dugc gdi d&€n § cdc ngd vao PA; — PA,.

Bit PCs trd thanh bit IBF4 (Input Buffer Full, tich cuc miic cao), dung d€ bao cho “thiét bi
gdi” bi€t bd dém da day dirng gdi byte ti€p theo.

Bit PC; trd thanh bit INTR4 (Interrupt Request, tich cuc § mdc cao), bit nay ¢c6 mic Logic 1
khi hai bit STB, =1, IBF4 = 1 va bit INTE, (Interrupt Enable) & bén trong 8255A bing 1. Bit INTE,
dudc thi€t 1ap mic logic 1 hay 0 do phan tir di€u khién Set/Reset clia 8255A. O hinh trén, bit
INTE, = I dung dé cho phép tin hiéu IBF, xuit hién tai ngd ra INTE, cta c6ng AND. Tin hiéu
INTR, dudc két ndi v6i ngd vao ngit cia vi xif Iy d€ bdo cho vi xi 1y biét: dir liéu méi da xuit

Ie . 2 1.7
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT

hién & port A yéu ciu vi xit ly thuc hién chuong trinh phuc vu ngit dé nhan dit lidu tai port A va
x6a yéu cau ngit d€ diéu khién tin hiéu IBF, vé miic 0 sin sang nhin byte ti€p theo.
C4c bit con lai cta port C: PCq, PC7 12 cdc bit xudt/nhap binh thudng tiy thudc vao bit D3
trong tif diéu khién. C4c bit xxx dudgc diing d€ thi€t 1ap cho nhém B.
¢ Port A dugc cau hinh la port xuit dit ligu:
Chic niang cia cdc dudng tin hi€u dugc trinh bay § hinh 6-22 va dang séng lam viéc cla cdc
dudng tin hiéu diéu khi€n nhu hinh 6-23:

MODE 1 PORT A)

CONTROL WORD [P ::
H : PA7-PAD
MSE LSB : IN;E :

Saremagen PC? ' QBFJ

PCé [ ACK,

PC4,5

1= INPUT
0= QUTPUT

PC3 |—® INTR,

WR ——(
PCAS gy 1O

Hinh 6-22. Port A cOa IC 8255A hoat dong 6 mode 1 - xuat di ligu.

WA \ ,1___?

_ im ] ot jj
O 4 e

= \ :/ ‘/‘/

—— tux i “tarT
QUTPUT X

i~ twp

Hinh 6-23. Dang séng cUa cac dudng fin hiéu diéu khién - port A output.

Bit PC; trg thanh bit OB—FA (Output Buffer Full, tich cyc mitc thap), khi ¢6 dit liéu tir vi xit 1y
gdira port A, tin hiéu OB—FA s& yéu cau thi€t bi bén ngoai nhan dit liéu.

Bit PCg tré thanh bit ACK, (Acknowledge Input, tich cuc mtc thap) thi€t bi nhan dit liéu
diing tin hiéu nay dé€ bdo cho 8255A biét tin hiéu da dugc nhian va sin sang nhin di liéu ti€p theo.

Bit PCs trd thanh bit INTRA (Interrupt Request, tich cyc mic cao), bit nay cé miic logic khi
hai bit OBF, =1, ACK , =1 va bit INTE, (Interrupt Enable) § bén trong 8255A & muc 1. Tin hiéu
INTR4 tdc dong dé€n ngd vao ngit clia vi xit 1y d€ bdo cho vi xt 1y biét: thi€t bi bén ngoai da nhan
xong dit liéu & port A va thyc hién gdi byte dit liéu ti€p theo.

C4c bit con lai cta port C: PCy, PCs 1a cdc bit xudt/nhap binh thudng tiy thudc vao bit D3
trong tir diéu khién. C4c bit xxx dung d€ thi€t 1ap cho nhém B.

O  Phén tich nhdm B 3m viéc & c&u hinh Mode t
¢ Port B dugc ciu hinh 1a port nhap dit liéu :
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Chiic ning cia cdc dudng tin hi€u dugc trinh bay & hinh 6-24:

MODE 1 {PORT B)

CONTROL WORD S PB7-PBO
MSB LSB '”;E :

CTOTTTI T pc2 b STBB

PCI|—F BF.

PCO—F INTR;

RO ——C

Hinh 6-24. Port B cUa IC 8255A hoat dong 6 mode 1 - nhdn di liéu.
Chifc ning clia cdc bit di€u khién giong nhw nhém A hoat dong & Mode 1.
¢ Port B dudc c4u hinh 12 port xuat dif liéu:
Chtic ning cua cdac dudng tin hiéu dugc trinh bay & hinh 6-25:

MODE 1{PORT B}

Wi pe7-eB0 :>

PC1 |—» EB

CONTROL WORD
M5B L5

Jree

PC2 f—— ACK.

PCQ - |INTR

Hinh 6-25. Port B cUa IC 8255A hoat dong 6 mode 1 - xuat di ligu.
Chitic ning clia cdc bit diu khién gidng nhu nhém A hoat dong & Mode 1.
C4c bit xxx dudc dung thi€t 1ap cho nhém A, bit Dy khong ¢6 tdc dung trong trudng hdp ca
hai nhém ciing 1am viéc 6 Mode 1.

Cac nhém A lam viéc & cdu hinh 8 Mode 2:

Mode 2 1a ki€u hoat dong Stable Bi-directional 10, khiac v6i Mode 1 1a port c6 thé xudt —
nhép dit li¢u.

Tir diéu khién khi hai nhém A hoat dong & Mode 2 nhu hinh 6-26:

MSB LSB

1 1 X X X D2 D1 | DO

Hinh 6-26. TU diéu khién hoat ddng 6 mode 2 cla nhém A.

Chitc ning cta cdc dudng tin hi€u dugc trinh bay § hinh 6-27 va dang s6ng lam viéc cla céc
dudng tin hiéu diéu khi€n nhu hinh 6-28:
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pc3 |——3 INTRA

CONTROL WORD PA7-PAD <:>
MsB LsB

1 1 X X X Dz D1 Do PC7 |——» OBFA

PC5 |— ACK.:

RD —p —
g PC4 |«—— STBA

-+ PCS ——» IEFA

WR B
_’C,

Hinh 6-27. Nhdm A c0a IC 8255A hoat dong 6 mode 2.

LA A FrUe
CPU TO 82C55A

|t ——}

twoR —=

T

GBF

—
& N/
a1y -
A 4
by \__
'sia I
4
1BF }
| ™ | Ly f— ——-I g |=—0o
f N
FERIPHERAL
ews T T T T T T T == _{ }_ - = _<L )’_ _____
i
/ | T / — “uie
. 7 7
DATA FROM DATA FROM
PERIPHERAL TO B2C55A 82CE5A TO PERIPHERAL

DIATA FROM
B2C56M TO BOBO

Hinh 6-28. Dang sdng cba cac dudng tin hiéu diéu khién nhom A.

Céc dudng tin hiéu cia port C trd thanh cdc dudng diéu khién cia port A.

Bit PC; trd thanh bit OBE,, PCs trd thanh bit ACK , , PCy trd thanh bit STB, , PCs tré thanh
IBF, va bit PC; tr§ thanh bit INTR,. Chitc ning cta cidc dudng tin hiéu gidong nhu Mode 1, chi
khac 1a tin hi€u ngd ra INTRA =1, INTE1 =1 hodc IBF, =1, INTE2 = 1.

Céc bit PCy1 o con lai c6 thé 1a cdc bit I/O tiy thudc vao bit diéu khién ctia nhém B.

Chd y khi nhém A lam viéc 6 Mode 2, nhém B chi dugc phép hoat ddng & Mode 0.

C4u hinh cta tir diéu khién Set/Reset bit INTE khi 8255A hoat déng & Mode 1 hodc Mode 2
dudc trinh bay & hinh 6-29:
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MSE LSe

D7 Dé | D5 | D4 | D3 | D2 D1 Do

I
;Y—) BIT SET/RESET

1=5ET, O = RESET

Don‘t care

Bit select

BO
Bl
B2

o|=|a|m

- 22| &

- -

| -] W)

yyYyvy

(=RE-AE-NK-]
0|0 |=|—=
[ Y S PR 5
- |0 |=|tn

| BITSETFLAG
0 = ACTIVE

Hinh 6-29. TU diéu khién thi 2cba IC 8255A.
C4u hinh nay con cho phép Set/Reset tirng bit ctia port C. Tir diéu khién nay khac véi tir diéu

khi€n cau hinh 13 bit D; = 0.

Bit Dy diing dé Set/Reset bit INTE, khi DO = 1 thi INTE = 1 (cho phép ngit), khi Dy = 0 thi

INTE = 0 (khong cho phép ngit). Ba bit D;, D,, D; diing &€ chon mdt bit ¢lia port C, gdn mifc
Logic cta bit Dy cho 1 bit ctia port C da chon.

Trong thuc t& port A va port B thudng dugc cdu hinh v6i nhiéu Mode kh4c nhau. Vi du nhém

A hoat dong 6 Mode 2 nhém B lam viéc § Mode 0.
2. IC ngoai vi lap trinh 8279:

sau:

IC ngoai vi 8279 1a IC chuyén dung d€ quét led 7 doan va quét ban phim cé cu tric nhu

IC 8279 c6 thé hoat dong & mode quét ban phim.

IC 8279 c6 thé hoat dong & mode cdc cdm bién.

Hoat dong & ki€u ngd vao c6 chot.

Bo6 nhé FIFO c6 thé luu 8 byte ma phim nhan.

C6 chiic ning khoa 2 phim hodc quét vong N phim c6 chdng doi phim.
C6 thé hién thi quét 2 bd quét 4 dudng, 8 duding hoic 16 dudng.

Quét hién thi 8 led 7 doan hoic 16 led 7 doan.

C6 cac 1€énh 14p trinh.

C6 thé 1ap trinh bd nhé Ram chita dit 1iéu hién thi 16 byte vdi 16i vao trdi hodc phai.
C6 thé 1ap trinh thdi gian quét.

C6 thé tao tin hiéu ngit khi ¢ nhan phim.

(a) Sodb chédn va so do khoi ciia 8279 :

IC 8279 ¢6 40 chan nhu hinh 6-30:
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RL2
RL3
CLK @
IRO
RL4
RLS
RL6
RL7
RESET
RD [
WR
DBO
DBI1
DB2 @
DE3
DB4 E
DBS
DBé @
DB7 @
GND

DB1
RESET DBz
DE2
DE4
DBS
DBs
DB7

|_.|_.|_.
0 |~=J j O |

=
=

[X] B

i hJ
o)
u

=
o

RD
WR

T

<

39
CNTL/STB SLO -
sL1
— RLO SL2
RL1 5L3 ==
RL2
RL3 OAd
RL+4 oAl
RLS 0A2
RLB OA3
RL7

a3

w

w (LD |00

i (A]
] Y i

(]

L |: J

‘a |-. .

ra o lea]eo v o Jea b
|'.;|.“:‘;‘. ||-‘..‘|“‘.' |

Hinh 6-30. So do chdn va so db logic cOa IC 8279.

8279 c6 mdt bd nhé RAM 16 byte diing dé hién thi vd mdt bd nhd RAM diing dé€ chita ma
cta phim nhin. Trong 8279 c6 mot thanh ghi dém dif liéu, khi dit liéu dugc vi x{t 1y gdi t6i thi né
dugc chuyén t6i thanh ghi nay. Ngoai ra 8279 con c6é thanh'ghi trang thdi d€ chi trang thdi clia
8279 tai mot thdi di€m.

Tén cdc chan cta IC 8279 nhu bing 6-19:

Tén tin hiéu HuGng tin hiéu ChuUc nang

A0 | Address

DB7 - DBO 170 Data Bus (Bi-direction)
CLK [ Clock Input

RESET | Reset Input
CS\ | Chip Select

RD\ [ Read Input
WR\ | Write Input

IRQ o Interrupt Request Input
SLO-SL3 o Scan Lines

RLO-RL3 | Return Lines

SHIFT [ Shift Input

CNTL/STB [ Control/Strobe Input
OUT A3-0 o] Display (A) Output
OUT B3-0 o) Display (B) Output
BD\ (o] Blank Display Output

Bdng 6-19. Tén cdc chéan cla IC 8279.

IC 8279 k&t ndi v6i vi xit 1y thong qua 3 bus gdm bus dif lieu D7-DO, bus dia chi c6 1 dudng
AO, bus diéu khién RD, WR,CS , RESET, IRQ, CLK gidng nhu 8255A.

Tin hiéu chon CS dudc k&t ndi véi mot ngd ra nao d6 ciia IC gidi ma dia chi 10 hoic IC gidi
mai dia chi bd nhé. Néu xem IC 8279 1a mot bd nhé thi bd nhd nay c6 hai 6 nhé.

(b) Cdu triic ti di¢u khién cia 8279:
IC 8279 ¢6 1 dudng dia chi A0 ¢6 chic ning lya chon nhu sau:
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- A0 =0:1C 8279 xem dif liéu tir vi x&t ly g&i d€n dé chon dif liéu hién thi.
- A0 =1:1C 8279 xem dif liéu tir vi x&t ly g&i d&n 1a dit liéu cla 1&énh diéu khién 8279.

¢ | érhKeyboard/Dieplay Mode Set:

Tir diéu khién nhu hinh 6-31:
MSB LSB

0 o o D D K K K

Hinh 6-31. TU diéu khién keyboard/Display mode set cOa IC 8279.
Trong d6 2 bit DD dung d€ thi€t 1dp Mode hién thi, 3 bit KKK ding d€ thiét 1ap Mode quét
ban phim.
Chiic nidng cua 2 bit DD:

Hai bit DD Chic ndang
00 hién thi 8 ky ty - I6i véo trai.
01 hién thi 16 ky ty - 16i vao tréi.
10 hién thi 8 ky ty - I6i véo phai.
n hién thi 16 ky ty - 16i vao phai.

Bang 6-20. Cac mod hién thi khac nhau cOa 8279.
Chdc ning cua 3 bit KKK:

Ba bit KKK Chic ndang
000 encode scan keyboard - 2 key lockout
001 decode scan keyboard - 2 key lockout
010 encode scan keyboard — N key rollover
on decode scan keyboard - N key rollover
100 encode scan sensor matrix
101 decode scan sensor matrix
10 strobe input, encode display scan
m strobe input, decode display scan

Bdng 6-21. Cac mod quét ma tran phim khac nhau cba 8279.

@ | érhProgram dock:

Tir diéu khi€n nhu hinh 6-32:
MSE LSE

Hinh 6-32. TU diéu khién Program clock cla IC 8279.

Lénh nay c6 chic ning chia tan s6 xung clock 6 ngd vao CLK & chin sd 3, cdc bit PPPPP
diing d€ xdc dinh s8 chia nim trong khodng tir 1 d&€n 31, tin s hoat dong clia mach quét hién thi
va chong ddi clia 8279 thudng 1a 100kHz, né€u tin s& & ngd vao 1a 2MHz thi chia cho 20 ta dudc
100kHz, khi d6 cdc bit PPPPP c¢6 gia tri la 10100.

¢ | énh Read FRO/sensor RAM:
T diéu khi€n nhu hinh 6-33:

MSEB LSB
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Hinh 6-33. TU diéu khién Red FIFO/sensor RAM cUa IC 8279.

IC 8279 c6 8 byte RAM bén trong dé chita mi ctia phim 4n hay ma ciia cdc sensor dugc phan
biét bsi 3 bit dia chi AAA. Trudc khi doc dit liéu clia 6 nhd nao thi ta phdi thiét 1ap tir diéu khién
nay cho IC 8279 rdi méi ti€n hanh doc dif liéu.

Ta c6 thé thay ddi con tré quin ly 8 byte nay biing cdch thay d6i gid tri clia cdc bit AAA
trong tif diéu khién. B nhé thudc ki€u FIFO.

Bit AI (Automatically increment): néu & mic 1 thi sau khi doc 1 byte thi con trd ting 1én 1 dé
c6 thé doc byte k& ti€p. Néu Al = 0 con trd sé khong thay ddi, mudn doc byte k& ti€p thi phai thay
ddi dia chi bing tir diéu khién nay.

#_LérhRead Dispiay RAM:

Tur di€u khién nhu hinh 6-34:

MSB LSB

o 1 1 Al A A A A

Hinh 6-34. TU diéu khién Display RAM cla IC 8279.

IC 8279 c6 16 byte RAM bén trong do con trd 4 bit AAAA quén ly, 16 byte RAM nay dung
dé chita dit liéu cAn hién thi do vi x¥ Iy gdi t6i, vi x{¥ 1y c6 thé doc lai-dir liéu clia 1 6 nhS bat ky
trong viing nhé RAM nay biing cdch diéu chinh cdc bit AAAA tirong Gng trude khi doc dif liéu.

Bit AI (Automatically Increment): & mitic 1 1am con tré tu dong ting 1én 6 nhé k& d€ sin sang
dé doc byte dit liéu clia 6 nh6 k&. N&u Al =0 con trd s& khong thay ddi.

¢ lénhEnd nterrupt:

Tw diéu khi€n nhu hinh 6-35:

MSB LSB

o 1 1 Al A A A A

Hinh 6-35. TU diéu khién End Interrupt cba IC 8279.
Bit E = 1 s& x6a ngit IRQ vé mitc Logic 0.
¢ |Lénh Write Display RAM:
Tir diéu khién nhu hinh 6-36:
MSB LSB

1 1] 0 Al A A A A

Hinh 6-36. TU diéu khién Write Display RAM cUa IC 8279.

IC 8279 c6 16 byte RAM bén trong do con trd 4 bit AAAA quén ly, 16 byte RAM nay dung
dé chita dir liéu can hién thi do vi x& 1y géi t6i, d€ ghi dit liéu vio 6 nhd nio trong viing nhé RAM
nay ta c6 thé diéu chinh cic bit AAAA tudng ng.

Bit AI (Automatically Increment): & mtic 1 1am con tré tu dong ting 1én 6 nhé k& d€ sin sang
luu byte dit liéu k&. N&u Al = 0 con trd sé& khdng thay d6i, do d6, byte dit liéu sau s& ghi d& 1én
byte dif li€u trude do.

¢ LérhCear:
Tur diéu khi€n nhu hinh 6-37:
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MSE LB

1 1 a CD CD CD cF CA

Hinh 6-37. TU diéu khién Clear cba IC 8279.
Nhitng Bit Cp trong 1énh nay diing d€ x6a tit cd cdac hang cia bd nhd RAM hién thi sang ma
nhap nhdy cho phép Iwa chon nhu hinh 6-38:

Cp Cp Cp

OX: Tated déu xod vé O
10: AB = Hex 20 (0010 0000)
N:  Tétcd la s6 1

Cho phép xod khi bit ndy béng 1
hoéic bit € = 1

Hinh 6-38. Ba bit C, cUa U diéu khién Clear.

Trong sudt thdi gian dang xod bd nhd RAM hién thi thi ta khong dugc ghi dif liéu vao (thsi
gian xod khoang 160us). Bit MSB ctia tir trang thdai FIFO & mic 1 trong khodng thdi gian xod va sé
tré vé mitc 0 sau khi xo4 xong. Ngudi l1ap trinh c6 thé ki€m tra bit nay d€ bi€t khi nao xo4 xong dé
gdi dir liéu ra hién thi.

Néu nhu Bit Cr tich cue (Cr =1), tir trang thai FIFO s& bi x6a va ngd ra Interrupt bi Reset .

Bit Ca c6 chifc ning x6a tat cd cdc bit, bit nay con k&t hdp véi bit Cp va Cr. Bit Cp dé x6a
ma trén RAM hién thi va né ciing x6a ludn trang thdi FIFO.

(¢) UngdungIC 8279:

IC 8279 1a chuyén vé gidi ma hién thi Led 7 doan va quét phim theo nhiéu phuong phdp
khéac nhau.

Dit liéu can hién thi tir vi x&t 1y g8i d&€n sé& dudc luu trong 16 byte RAM bén trong dudc goi 1a
bd nhd hién thi. C4c tin hiéu ndy 1an lugt gdi ra trén 8 dudng tin hiéu tir A[3:0] d&n B[3:0].

Cac dudng tin hiéu SL[3:0] dung d€ quét, dif liéu trén dudng nay cé thé dugc thi€t 1ap theo
ki€u mi hod (Encode) hoic gidi ma (Decode) tiy thudc vao kiéu thi€t k€ phin ciing. Cic dudng
nay c6 hai chitc ning vira quét hién thi vira quét giai ma ban phim.

Cédc dudng tin hiéu RL[7:0] 1a cdc dudng tin hiéu input k&t hgp v6i cdc dudng tin hiéu quét
SL[3:0] tao thanh ma trAn phim, phim dugc nhdn s& 1am cho mdt ngd vao RL xudng mic 0, k&t hop
v6i cdc dudng tin hiéu quét s&€ cho bi€t ma clia phim nhan. Cha § cdc dudng SL[3:0] phdi & ch€ do
Decode.

Céc ngd vaio SHIFT va CNTL dudc ding d€ md rong cdc phim t& hdp.
S& lugng cdc phim thiét k& c6 thé 1én t6i 64 phim rdi.

IC 8279 gdi dit liéu trong ving nhé RAM hién thi ra cdc Led va tu dong quét ban phim dé
tim phim bi tdc dong va tu chdng ddi, sau d6 thi€t Idp ma cla phim bi nhan, trudc khi st dung IC
8279 ngudi sit dung phai thi€t 1ap céc tir diu khién gdi ra IC 8279 khi bit dia chi A0 = 1. Dit liéu
doc vao hodc gdi ra IC 8279 khi bit dia chi A0 = 0.
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Khi c6 phim bi nhan, IC 8279 s& tu dong chong ddi sau 10,3 ms va kiém tra lai mot 14n nita
dé xem phim d6 c6 bi nhan hay khdng, néu con thi IC 8279 sé& thi€t 14p ma cho phim nay va luu trit
mi clia phim vao bd nhd RAM bén trong. Sau d6 s& bdo cho vi x{t 1y bi€t d4 ¢6 modt phim tdc dong
va yéu cdu vi x{f Iy nhan ma cda phim nay biing cdch tdic dong d&n tin hiéu ngit IRQ. Tin hiéu
IRQ dugc k&t ndi d€n mot ngd vao ngit clia vi x 1y va chuong trinh phuc vu cho ngit nay 1a
chuong trinh ngit phim. Nhiém vu clia vi xf 1y 12 doc ma ctia phim bi nhan vao dé€ x&r ly va Reset
ngit ciia IC 8279 @€ chudn bi cho phim ti&p theo.

Khung ma dit liéu ctia phim bi nhdn nhu hinh 6-39:

MsB LB

1 I I I
CNTL SHIFT ;SCAI‘-I , ;RETURM ,

Hinh 6-39. Cau tric méa phim cla IC 8279.

Gidi thich khung ma phim: IC 8279 tao ra mot ma trdn phim 8x8 = 64 phim va 2 phim hoat
dong doc 1ap 1a CNTL va SHIFT k&t ndi v6i 2 ngd vao cia IC 8279.

T& hdp 8x8 bao gdbm 8 dudng RL[7:0] va 3 dudng SL[2:0] (dusng SL3 chi phuc vu quét hién
thi) sau khi qua mach gidi ma 3 sang 8 s€ dugc 8 dudng.

N&u khong st dung phim t§ hgp thi 2 ngd vao CNTL, va SHIFT cta IC 8279 phai ndi mass
(OV) — khi d6 2 bit CNTL va SHIFT trong khung ma phim sé& bing 0.

Khi nhan 1 phim thi IC 8279 sé& bi€t dugc phim nhan twong Gng vdi trang thdi quét nao cla 3
bit SL[2:0] va chinh 12 3 bit “SCAN”, phim nhan trén s& lam thay ddi trang thdi 1 trong 8 dudng RL
qua ma hod 8 sang 3 s€ tao ra ma nhi phan 3 bit chinh 1a 3 bit “RETURN” trong khung ma dir li¢u.

Né&u khong diing phim CNTL va SHIFT thi t6 hgp 6 bit sé tuong ng véi 64 phim khic nhau
tuong @ng v4i s6 hex [00:3F], khi nhan thém phim t6 hgp gdm phim SHIFT va 1 trong 64 phim thi
s& c6 64 ma khac tuong ng véi s6 hex [40:7F], khi nhan thém phim t§ hgp gdm phim CNTL va 1
trong 64 phim thi s& c6 64 ma khdc tuong tng vdi s6 hex [80:BF], cudi ciing khi nhan thém phim t&
hgp gdm phim CNTL + SHIFT va 1 trong 64 phim thi s& c6 64 ma khdc tuong ng véi s6 hex
[CO:FF]. Vay tdng cong c6 tat cd 256 t& hop phim.

. THIET KE HE THONG VI XU LY:

Mot minh vi xit Iy khong thé hoat dong dudc ma phai két hgp vdi bd nhd ROM, RAM dé luu
trit chuong trinh va dit liéu, phdi k&t hgp v6i IC ngoai vi d€ giao ti€p xudt nhip tin hiéu diéu khién
_ g0i 12 hé thdng vi xit Iy hay kit vi xit 1y hay hé thng diéu khién vi xit 1.

Trong phan nay trinh bay cdch thi€t k&€ mot hé thong diéu khién dung vi xi 1y thong qua cic
yéu ciu diéu khién.

1. Baithiét ké sé 1

Yéu cdu: “ Hay thiét ké 1 hé thong ding vi xU ly 8 bit 8085A giao tiép véi 2 loai bé nhé co
dung lugng 8Kbyte EPROM véa 8 Kbyte RAM. Giao tiép véi 2 IC ngoaqi vi 8255A va 11C 8279 dé
diéu khién hién thi 8 led 7 doan va ma trdn ban phim gém 24 phim”.

Phan tich yéu cAur

. 2 1.7
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

Hé thong st dung vi xtt Iy 8085A c6 16 dudng dia chi nén c6 thé giao ti€p v6i 64Kbyte bd
nhd. Trong hé thong nay chi sit dung 16Kbyte 12 d4p tng dugc.

Do vi x@ 1y 8085A khi reset thi dia chi thanh ghi PC = 0000H nén b6 nhé EPROM ludn dugc
thi€t k& bit dau tai dia chi 0000H.

Vi xtt 1y 8085A cho phép giao ti€p véi IC ngoai vi thong qua 8 bit dia chi thip va dudng
diéu khi€n IO/M nén c6 thé giao ti€p vdi 256 d nhé ngoai vi 10.

Chon lirh kiér

Sau khi phan tich xong ta chon loai b nh6 EPROM loai 2764 c6 dung lugng 8Kbyte va Ram
6264 c6 dung lugng 8Kbyte.

Thét k& gidi ma dia o :

Téng IC giao ti€p véi vi xi 1y 12 5 IC gdm 2 IC nhé va 3 IC ngoai vi. Do diéu kién bai thiét
k& khong bit budc nén ta c6 thé thi€t k& gidi ma nhu sau:

Lap bdng d6 nhd clia vi xi 1y nhu sau:

T8 NH| PHAN HEX

Al5 | A14 | A13 | A12 | AT1 | ATO | A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | Al | AO

EPROM | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000
2764 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1FFF
RAM 0 0 1 0 0 0 0 (0] 0 0 0 0 0 0 0 0 2000
6264 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3FFF

Bang 6-22. Bang do bd nhé.

Trong bing db nhé bit diu 1a IC nhé 2764 c6 13 dudng dia chi A[12:0] nén trong bing dd dia
chi ctia vi x 1y thi 6 nhé ¢6 dia chi bat ddu tuong ¢ng véi 13 dudng dia chi A[12:0] déu bing 0. O
nhg cudi cling c6 dia chi twong tng véi 13 dudng dia chi A[12:0] déu bing 1. Pia chi tinh theo s¢
hex ctiia 8Kbyte EPROM 1a [0000:1FFF].

Ti€p theo 12 bd nhd RAM 6264 ciing c¢6 13 dudng dia chi A[12:0] nén trong bing dd dia chi
clia vi xtf 1y thi 6 nhé c6 dia chi bit ddu twong tng vdi 13 dudng dia chi A[12:0] déu bing 0. O nhé
cudi cling c6 dia chi tuong wng v6i 13 dudng dia chi A[12:0] déu bing 1. P& phan biét 2 bd nhé
nay doc 1ap vdi nhau thi phdi dung cdc dudng dia chi con lai tir A[13:15]. Trong bai nay tdc gia su
dung dudng dia chi A13 bing cdch cho A13 = 1 ddi véi b nhé RAM. Pia chi tinh theo s& hex cia
8Kbyte RAM 1a [2000:3FFF].

V&i yéu ciu nay thi ta dung dudng dia chi A13 d€ diéu khién chip select phan biét 2 IC nhé.

LAp bdng d6 10 clia vi x{t 1y nhu sau:

T8 NH| PHAN HEX
A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO
8255A | 0 0 0 0 0 0 0 0 00
1 0 0 0 0 0 0 1 1 03
8255A | 0 0 0 0 0 1 0 0 04
2 o 0|0 | 0| 0 1 1 1 07
20 e e e i e Vixtly
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8279 | o | 0o |0 | 0| 1|0 | 0O 08
3 o|lo|o|o0o |1 |0 |01 09

Bang 6-23. Bang do 10.

Trong bing dd nhé bit dau 1a IC nhé 8255A thit 1, mdi IC 8255 ¢6 2 dudng dia chi nén & nhé
c6 dia chi bt ddu tuong Gng v6i 2 dudng dia chi A[1:0] déu bing 0. O nhd cudi ciing c6 dia chi
tuong tng vdi 2 dudng dia chi A[1:0] déu biing 1. Pia chi tinh theo s hex ciia 8255A-1 1a [00:03].

Ti€p theo 1a IC 8255A thit 2, & nhé cé dia chi bit diu tuong tng véi 2 dudng dia chi A[1:0]
déu bing 0. O nhé cudi ciing ¢6 dia chi tuong tng véi 2 dudng dia chi A[1:0] déu bing 1. Dia chi
tinh theo sd hex cia 8255A-2 1a [04:07].

Tiép theo 12 IC 8279 tht 3, d nhé c6 dia chi bit diu tuong Gng vdi 1 dudng dia chi A[0] biing
0. O nhd cudi ciing ¢ dia chi tuong tng véi 1 dudng dia chi A[0] bing 1. Pia chi tinh theo s& hex
ctia 8279-321a [08:09].

Trong bang db 10 thi phai diing 2 dudng dia chi A[3:2] &€ phan biét 3 IC ngoai vi.

So d6 nguyén 1y ctia hé thdng nhu hinh 6-40.

DI0. 71N
Do
|
D2
D3
D4
D5
VCC D6
vee D7
T Ic1
IC2
a5 12 2 19
READY ,:DDD = - 18 1Q —ALw
R5 [JR4 [JR3 []R2 1 2 20 Al
1 3 1 Howp aD2 |4 41 o L AZ
10k | J1ok | |10k | |10k 15 5 16 A3
IP1 AD3 |2 =1 4 40
10 L TR AD4 |—8 8 1sp 5o |2 Ad
o AD5 17 1 e s0 p4AD
O2 aps |8 81 m 710 2 AR
Cj TRAP ap7 2 21 s ag P2AT
O
5 21 11
O as |21 A8 c
S mo | 22_A9 L1 e
inter AlD 23 A GMND
GND a1 | 24_A11 74AC573N
RST5_5 Al2 |22 A12,
al3 |28 Al3
Al4 —éu—jg
RST6_E a5 |28 A1S
ale |8 AD.15]
Tee RES_IN o |2
LS 51 EE
onn |24 IO/
[ R R 2 RD\
1k a R RS WR\
HLDA ::
2 1 s INTA (O
o RESET VGO cs ouT P2 RST_O
<301 vee sop |-
N 1 e
- T~uf 20 | \es cLk—3T CLK_ouT
reset _ J__
s GND 8085
GND
- ~ - - 2 2. o 2, 12 - 2
Hinh 6-40a. S6 d6 nguyén ly cua khoi vi xu ly va IC chot.
. 2, 7/
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| Chuong 6. Thiét k& 18 théng vi x Iy, SPKT

Trong hé thong st dung vi xit 1y 8085A va IC chot 74573 dé tach dia chi va dif liu, k&t qua
dugc 8 dudng dir liéu D[7:0] va 16 dudng dia chi A[15:0], cdc dudng diéu khién IO/M\, RD\, WR\,
RST_O, CLK_O.

O
N
s
ol

AD oo %DD_
Al O _m—_l 3
A2 ey | 13 D2

A4 04 %EM_

A0 10 | AD Voo | 11 Do/
Al 9 |

AZ 8 |

A3 7 |

Ad_ B

A5 5

4 12 D6
/35—3 A6 06
" AD 24 |

Af o1 12—
Az oz 13D
A2 voa |15 D3]
Ad o4 |-E—D4]
A6 yos |18_D&]
A7 o7 |12 D7

A7 o7 |19 D7 /]

i i

24 ig 24 ig Ne |-
/AM A10 21 1 a0
A1123 L 44y 22 1 aq1
IC13A XPEEN NN N vee
10 1 28 }
s 3 20 CE! WRL_27 | WE vee
Al13 2 ROy 22 | o =) RDV_22 | E
27 PG 20 CE1
74LS32D ] e 26 1 ce2  oND Tﬂ
V3 \E a GND
P 4
= S
A[0..15]
1CBA 1C13B
1 2 4
\6
74AL504D 5
74LS320

Hinh 6-40b. Sc d6 nguyén ly cOa khoi bd nhé vai vi xU ly.

IC4 1a Eprom 2764 va IC5 1a SRAM 6264: 13 dudng dia chi A[12:0] ctia cdc IC nhé dugc két
ndi véi 13 dudng dia chi A[12:0] cda vi xit 1y, 8 dudng dit liéu D[7:0] clia bd nhd dugc két ndi véi
8 dudng dif liéu clia vi x¥ 1y, chan diéu khi€n doc OE dudc k&t nSi v6i chan RD ciia vi xit 1y, chan
diéu khién ghi WR ctia SRAM 6264 dudc két ndi v6i WR clia vi xit 1y.

Khi vi xtt 1y truy xudt bd nhd thi chan IO/M\ = 0, n€u truy xu&t Eprom 2764 thi dia chi A13 =
0 nén qua cdng OR IC13A 1am cho chan CS = 0: cho phép bd nhé Eprom 2764. Trong khi d6 A13
= 0 qua cdng ddo IC6A va cdng OR IC13B lam chin CS1 = 1 s& khong cho phép SRAM hoat
dong: bus dia chi § trang thdi tong trd cao.

Tuong ty khi truy xudt bd nhd SRAM 6264 thi b6 nhé EPROM s& & trang thdi khong cho
phép.

Khi vi x{t 1y truy xuit by nhé thi dudng diéu khién I0/M\ & mifc L, khi truy xuat 10 thi & mifc
H nén dudng diéu khién nay dung dé cho phép truy xuat bd nhd hoic IO.

Trong so d6 nguyén ly hinh 6-40c da st dung IC 74238 gidi ma dia chi cho 2 IC 8255A va 1
IC 8279. Céc bus dia chi, bus dif liéu va diéu khién k&t ndi véi IC ngoai vi gidng nhu k&t ndi véi
bd nhé. Pudng diéu khi€n I0/M\ s& diéu khién chan G1 ctia IC 74138 d€ cho phép IC nay gidi ma
khi vi x{ 1y truy xuat IO, con khi truy xudt by nhé thi chan I0/M\ = 0 s& khong cho phép IC gidi
ma nén cic IC ngoai vi ciing khong dudc phép, bus dif liéu s& & trang thdi tdng trd cao.

255 Vixd ly

e e e i e

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP_HCM http:/Amsw hemute edu vn

Chuong 6. Thigt k& hé théng vi T Iy. SPKT
DI 7] N DIO..7]
1C7 1C8
—Dﬂ% Do PAD —;‘ \—D-% Do PAD %
wT D1 PAT |—— —DJT D1 PA1 |-
D2 32} PA2 |—— —D2 32 1 Ppaz b—=—
D3 31 1 paz |- N\_D3 31 | 5 pA3 |-
D4 30 ¥y pas |40 D4 50 ¥ p, Pa4 |30
D5 29 1 s pas |2 —LD5 29 1 ps pas =2
28 33 N__D&_28 35
— D6 28 1 g PAs |2 D& pas =2
RDA__2 Rrp PBO % RD\__ 5+ rp PEO %
PE1 —2 PB1 2
WR\_381 wr PRZ % WR\_36] \wr PR2 %
pB3 |—L rpe3 2L
A1 N e PB4 |22 Al E 1 A PEs |22
PEs |22 PES |22
AQ 21 0 pEs =L AD 21 so PRE —2
. PE7 |22 5 FE7 22
RST_Q 35 | RESET 4 RST_Q_ 39 | RESET 4
FCO p—— PCOD p—
CS_|O]_5C cs PCA % CS_|OLEC cs PCA 1:
S N
Pos 2 pca =
PCs = PCs =
PCB T PCB T
pc7 |2 pc7 2
C10
A3 =" v ParEdio:
ol = e i3 CS 103
c vl e s

L va P2

1G/MA & a1 Y5 Dﬂ

g G2A Y6 :)3—

G2B Y7 [O—

GND 74LS138D
Hinh 6-40c. S6 d6 nguyén ly cba khéi 2 IC ngoqi vi 8255.

N D[0.7]
|CH 12
Do 12 | 31 1 18 == A
CTRIEE et Freril I (el NI - -
02 14 1 ppy o 22— 3 10 [ Irs c
Dﬁ—lg DE3 OB3 gf ; 4 40 1451 17 D
D4 16 1 ppy OAD / 5 50 Bis E
D5 17 | pps oaml 88 1 g 60 |2 TR F
D& 18 | ppg or2 22— 721 9 70 2 TEm G
D7 18 1 pgy ons 248 1 g s UL TR3y P
8 | Gnwce |19
rRa 2 f |
2803
S0 23 GND VCC
s SHIFT BD & o)
GND 2] onTLsTE  slo f2—SL0 1A vo pli— Q0
st |22 SU1 N vi pi— af
CLK_O 3 - 34 S|2 3 13 Q2
——CLK sL2 |- c vz DE—
RSTO2 I' ReseT 513 == va iz Q3
Y4 DL Q4
RO |22RLO g 8 ] gy vs A2 Q5
R PERLT o2 e2a ve Pe— Q6
A0 21 ] a RL2 —; g::% 5] B v PE— Q7
RL3
RDA %C RD RL4 E_RLJI GND 74L58138D
WRL_ 11 \wr RL5 ?—gtg
RLs |—L—
cs_10a22 s R |2—RL7

Hinh 6-40d. SG d6 nguyén Iy cba khoi ngoai vi 8279 véi ban phim va led 7 doan.
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2 o2 3 mE: 12— VeG
K3 _11_ K11 1 k1o _[ 1
12—,1,12 — e lz—,g,u —9 ﬁ,sz —4
Ka _[1 kiz 1 keo 1 1 rros
A 1 — iz—'A'” —e lz—'RJZ 3 LIRN2
Etg— ks _[1 K1z _[1 k21 _[1 |
Etg:LTz_'a'” — Lz_ g2 —1 Lz_ ndda1 il
Elig— ke _[1 K14 _[1 Koz [ I
_Tz_'zt'” — lz_‘C'” — 4 lz_‘s‘” 34 o
Kk _[1 E 1o 30 k2s_[1 .
— 1t g2 —1 v 2 —1 |
ke _[1 kKie _[1 ko4 _[1 ?
41»2—,5,12 — l2—'E'12 — lz—,PJz —e
ke _[1_ k17 1 Kzso 1
2 '7'12 —24 Z—'F'12 —24 Z—,K,‘IZ 54
Qo
Qi
Q2

Hinh 6-40f. SG d6 nguyén Iy cOa 8 led hién thi quét.
V&i bai todn thi€t k& trén thi cdc IC gidi ma da st dung gdm 3 loai IC: c6ng OR - 7432, cong
Not — 7404 va gidi ma 74138. V&i ki€u gidi ma nay thi st dung qud nhiéu IC va ta c6 thé gidi ma
don gidn ti€t kiém IC hon biang cdch xem cdc IC ngoai vi 8255A va 8279 nhu 1a cdc IC nhé ¢6
cting dung lugng 8 Kbyte nhur 2 bd nhé trong hé thdng, bing dd nhé clia hé thong nhu sau:

Lap bidng db nhd clia vi x& 1y nhu sau:

T8 NHI PHAN HEX

Al5 | A14 | A13 | A12 | A11 | A1I0O | A9 | AB | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO

EPROM | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000

2764 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1FFF

RAM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2000

200 . . Vixdt ly
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6264 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3FFF
8255 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4000

1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 5FFF
8255 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 6000
2 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7FFF
8279 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8000
3 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 9FFF

Bdng 6-22. Bang do bd nha.
Trong bdng @6 nhé thi d€ phan biét cdc IC nhd va ngoai vi ta phdi ding 3 dudng dia chi
A[15:13] va khi d6 ta chi can dung 1 IC gidi ma 74138 va toan bd khdi bd nhé va ngoai vi dudc
thi€t k&€ lai nhu hinh 6-41:

DI0..7] N\ \
1C4 IC5
A0 10 | 5p oo H_DO AQ 10 | 4 oo |—1D0/]
Al 8 1 gy o1 12D Al 8 1 a4 vo1 12D
/u Az oz 2 D2 A2 8 1 1oz - f 13 D2
Ad 7 1 a3z o3 |1=_D3 A3 7 | oan a2 D3
Ad 6 | 4 o4 |16_D4 Ad 6 | au ios |16 D4/
/55;5 A5 of |17 D5 A5 &1 f . os |17 D5
A9 24 | ho A9 24 | ho .
A10 21 1 ntq —A10 21 | a4
23 23
T N v BN VCC
23}
£S_Mi120 1 oey wRe 27 e °
] & D =
PGM - CET
T wee 26 1 ce2 GhD —11|_
A\ y \LS GND
- 8
: MEMORY ADDRESS
ICE
A3t [, 7o 15 Cs M1 [0000:1FFF
Ald__2 ] 5 vi [514_CS_M2  [2000:3FFF
A5 3 | & va P13 Cs7lo1  [4000 5EFF]
vs [B12_CS7I02  [5000 7FFF]
va [i_csllos  [8000:9FFF
< E G1 Y5 :)—;U
vee g e2a ve [
G2B v7 -

GND 74L3138D

Hinh 6-41a. Sc do nguyén ly cba khdi bd nhé va IC gidi ma.
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___ ____
DO 7] N\ DI0..7)
1C7 1C8

—D—% Do PAD —‘; —DD% Do PAD %
—D—1—3 ] o PA1 |- —D—"—3 - o1 PA1 -
—D2T D2 PAz |- \—D2—3 — o2 PA2 |-
— D3 31 b PAZ —— —D3 31 ¥ ps PAZ |——
221 os Pas |32 = o5 PAS |33
—po—2 e Pas | —5— o pas |52
D7 27 1 7 pa7r 3L D7 27 { p7 pa7 2L
RDA 5(: RD PEO _13 RDY —{5 RO PED —::g
pe1 |2 PR |12
WR\jC WR P2 |20 WR\JC WR PRz |20
. PE3 —g . PB3 —3,‘12
Al A PB4 |22 A A1 PB4 |22
pEs |22 pRS |22
AO 9 1 an PE6 % AO 2 1 no PB6 %
- PE7 |22 - PE7 22
RST_Q_35 | RESET ” RST_Q 35 | RESET 4
. Pco =3 . Pco |3
CS_101_5 cs PCt |7 CS_102_8 cs PC1
FC2 T pPc2 7
pca |—Z pca |—L
PC4 % PC4 %
PCH T PCh T
Pcs L Pcs |
pc7 —2 pc? |—Z

Hinh 6-41b. S6 do nguyén ly cba khéi ngoai vi 8255.

Khi thi€t k& khdi ngoai vi 8255A theo kiéu 10 thi 1énh diing d€ truy xuit cdc 10 13 1énh “IN
va OUT”, nhung khi két ndi theo ki€u bd nhd thi 1énh ding dé truy xuit 10 giong nhu Iénh ding
cho cdc 6 nhé.

Trong ki€u gidi ma nay thi dia chictia 8255A — 1 (IC7) c¢6 dia chi 1a 4000H d&€n SFFFH
nhung do 8255A chi ¢6 2 dudng dia chi A[1:0] nén ta chi cAn quan tAm dé&n 4 dia chi nhu sau:

» Dia chi 4000H la dia chi ctia port A.
» Dia chi 4001H 1a dia chi cta port B.
» Dia chi 4002H la dia chi ctia port C.
> Dia chi 4003H la dia chi cta tir diéu khién.
Tuong tu dia chi ctia 8255A — 2 (IC8) ¢6 dia chi 12 6000H d&n 7FFFH nhung ta chi cAn quan
tAm dén 4 dia chi nhu sau:
» Dia chi 6000H 1a dia chi ctia port A.
» Dia chi 6001H la dia chi ctia port B.
» bia chi 6002H la dia chi cia port C.
> Dia chi 6003H 1a dia chi ctia tir diéu khién.
Dia chi clia 8279 — 3 (IC9) c6 dia chila 8000H dé€n 9FFFH nhung do 8279 chi ¢6 1 dudng dia
chi Al nén ta chi cin quan tAim dé&n 2 dia chi nhu sau:
> Dia chi 8000H 1a dia chi truy xuat dit liéu.
> Dia chi 8001H 1a dia chi truy xuat tir diéu khién cia 8279.
2.  Bai thiét ké sé 2

Yéu cdu: “ Hay thiét ké 1 hé thong dung vi xU ly 8 bit 8085A giao tiép vdi 32Kbyte bd nhé

EPROM sU dung 4 IC 2764 c6 dung lugng 8Kbyte va 32 Kbyte RAM sU dung 1 IC 62256. Giao tiép

vGi 2 IC ngoaqi vi 8255A va 1IC 8279 dé diéu khién hién thj 8 led 7 doan va ma trdn ban phim
gom 24 phim”.

Phan tich yéu cut
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT

Hé thong st dung vi xtt 1y 8085A c6 16 dudng dia chi nén c6 thé giao ti€p v6i 64Kbyte bd
nhé. Trong hé thdng ndy bd nhd cla vi x Iy da st dung hét 64 kbyte bao gdm 32Kbyte Eprom va
32 Kbyte Ram.

Phan giao ti€p vdi 2 IC 8255 va IC 8279 thi phdi gidi ma theo kiéu IO.
Thét k& gidi ma dia o :
Tong IC giao ti€p v6i vi xttr 1y 12 8 IC gdm 5 IC nhé va 3 IC ngoai vi.

LAip bdng d6 nhd clia vi xit 1y nhu sau:

T8 NHI PHAN HEX
A15 | A14 | A13 | A12 | ATl | A10 | A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | Al | AO

EPROM | 0 0 (] o | o o/ o|/o0o|o0o|oO0o|O|O|O]|O]| |oO]|oO 0000
2764-1 | 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1FFF
EPROM | 0 0 1 o | o o/ o|/o|o|oOo|oO|O|O]|oO]|O]|oO 2000
27642 | 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3FFF
EPROM | 0 1 0 o| o o/ o|o0o|o0o|o0o|o0|O0|O0O]|O]|O]|oO 4000
2764-3 | 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 SFFF
EPROM | 0 1 1 o | o o/ o|/o|o0o|oO0o|]O|O]|O|O]|O]|oO 6000
2764-4 | 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7FFF
RAM 1 0 0 o| o o o|/o|o|o|o0o|]oO0O]|]O|O]|O]|oO 8000
62256 | 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 FFFF

Bang 6-23. Bang do bd nhé.

Trong bing d6 nhd thi 4 IC nhé 2764 dugc thiét 14p dia chi gidng nhu bai 1, bd nhé SRAM cé
dung lugng 32Kbyte s& c¢6 15 dudng dia chi nén dia chi bit diu tuong ¢ng v6i 15 dudng bing 0 va
dia chi cu6i tuong ng v6i 15 dudng bing 1. Nhin vao bdng ta sé thdy 32kbyte EPROM phan biét
vGi 32Kbyte Ram chinh 1a dudng dia chi A15.

Ta c6 th€ xem bo nhéd Ram 62256 nhu 1 4 IC nhé 6264 khi d6 bang db nhé dugc thi&t 1ap lai

nhu sau:

T8 NHI PHAN HEX
Al15 [ A14 | A13 | A12 | A1l | A1I0 | A9 | AB | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO

EPROM | 0 0 0 0 0 0 0 0 o| o 0 0 0 o| o 0 0000
2764-1 | O 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 FFF
EPROM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2000
27642 | 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3FFF
EPROM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4000
2764-3 | 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 SFFF
EPROM | 0 1 1 0 0 0 0 0 o| o 0 0 0 o | o 0 6000
2764-4 | 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7FFF
RAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8000
Vixtly Thyvien DH SPKT TR HCM - http/iwww thuvienspkt.edu.vn 263
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Chuong G. THiEL k& hé thbng vi x Iy. SPKT
6264-1 | 1 | 0 | O | 1 | 1 L O O T T O O O A IO IO O 9FFF
RAM 10|10 o0 o/ o|o0o|o0o|o0o|o0o|o0o|o0o|o0]| o] Ao00
6264-2 | 1 | 0 | 1 | 1 |1 L A O T S T O O O A IO IO O BFFF
RAM 1 10| 0| o0 o/ o0o|o0|o0o|o0o|o0o|o0o|o0|0]oO €000
6264-3 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 DFFF
RAM 1 1 10/ o0 o/ o|o0o|o0o|o0o|o0o|0|O0|O0]oO E000
6264-4 | 1 1 1 1 [ {0 A O T T O O N A IO IO O FFFF

Bang 6-24. Bang do bd nhé.

V&i bdng d6 nhd nay thi ta s& dung 3 dudng dia chi A[15:13] gidi md thanh 8 dudng diéu
khién d€ chon 8 chip select cho 8 IC nhd: trong d6 4 dudng diu tién dung dé€ chon CS cho 4
Eprom, 4 dudng con lai ta phai OR lai d€ diéu khién chon CS ctia Ram 62256.

Phan gidi ma IC ngoai vi giéng nhu bai thi€t k&€ s6 1.

So dd nguyén 1y clia hé thong nhu hinh 6-42.

DI0. 71N
Do
D1
D2
D3
D4
D5
vce DG
WVCC D7
T IC1
IC2
32 | READY ADD |2 ‘H 0 o |0
RS [JR4 [JR3 [R2 1g ADT - o o AL
10k| Hok| [HOk| |10k HOLD AD2 = 3 kln} 30 _A2_15
JP1 . AD3 [—2 o R e
INTR AD4 510 so | A4
O AD5 | 14 e s A5
02 ADE 18 8 D 10 |12 _AB
Cj TRAP an7 2 21 & so 247
os _
[ AB c
. RST7 5 A3 oc
inter, A10
GND At 74AC573N
RET5 5 A12
A13
Al4
RST6_5 AB
———
AE AlD..15]
e RES_IN oo |29
%1 51 =22 .
A Y IO/
[R1 no 122 RD
1k o R 831 WR
HLDA 22
= SID iNTa AL
. RESET Vee P e RST_O
0 o @ VGG “sopn -
E‘f_“ T~Tuf 20 | \es P, L CLK_oUT
reset _
L GND 8085
GND
-~ = -~ - 2 Ko e 2, g2 -~ Y
Hinh 6-42a. So do nguyén ly cua khoi vi xu ly va IC chot.
. 2 1.7
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Truong DH SPKT TP_HCM
Chuong 6. Thiét k& hé théng vi x|
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Hinh 6-42b. So d6 nguyén |
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Chuong G. THiEL k& hé thbng vi x Iy. SPKT
DI0.7] DI0.7]
IC7 IC8
N__ D0 34 | | 4 —Da 34 | | 4
e ke R wh
N_D2 32 1 5, PAZ - D2 32 ¥ o pA? L—=—
N D3 31 | D3 PA3 D3 311 3 pa3 11—
NGO ISR BT WYEECH BRSO A IPT)
—D> 29 { pg pas =2 D3 29 | g pas =2
\_Dﬁ_gf;_ D6 PAS —gg —D-E—jg D6 PAB —g?
D7 27 ] b7 PA7 L 07 27 1 py pa7 L
R —d ro 0 [HE RO\—5 ro peo |2
pe1 2 PB1 =2
WRI_361 g PE2 % WRI_38+ wr FB2 %
PR3 2L pra =L
Al 81 A PR4 |22 Al 51 a1 PR4 |22
. PBS —gi . PB5 —gi
AD AD rBs |22 Al AD PB6 |2
. PR7 |22 . p7 |22
RET_Q 22 | geser "’ RST_Q 35 ] Rmeser i
pco & pco &
CS_lD]_EC cS PCA % CS_|OuC cs PCA1 %
pca |18 pco |8
pea |17 pca |2
Pcs |12 Pca |12
pcs |2 pes (P2
PCE —:a BC6 —?Ig]
pc7 2 PC7
IC16
1 15
Ay o] 4 7 B csrlo?
N " B3 csi03
A c vz 5
el Sery
va AL
IO/My 6 1 &4 vs L
g G2A Y6 33—
G2B vi P

GND 74L5138D
Hinh 6-42c. So do nguyén ly cba khbi ngoqi vi.

IV. BAITAP:

Bai tdp s6 1: Hay thi€t k&€ mot hé thong gom vi x&t 1y 8085A giao ti€p vdi 32 Kbyte bd nhé
Eprom stt dung 8 IC nhé 2732 ¢é dung lugng 4 Kbyte cho mdi IC va 32Kbyte bdo nhd RAM diing 4
IC 6264. C4c IC ngoai vi bao gdbm 7 IC ngoai vi 8255 va 1 IC 8279.

Bai tdp s6 2: Hay thi€t k& mot hé thdng gom vi x{ 1y 8085A giao ti€p vdi 32 Kbyte bd nhé
Eprom st dung 4 IC nh6 2764 ¢6 dung lugng 8 Kbyte cho mdi IC va 16Kbyte bd nhé RAM dung 2
IC 6264. C4c IC ngoai vi bao gdm 1 IC ngoai vi 8255 va 1 IC 8279. Thi€t k& sao cho tdi wu nhat.

Bai tap s6 3: Hiy thi€t k€ mot hé thong gom vi diéu khién 89552 giao ti€p v6i 32 Kbyte bd nhé
Eprom st dung 4 IC nhg 2764 c6 dung lugng 8 Kbyte cho mdi IC va 16Kbyte bd nhé RAM dung 2
IC 6264. C4c IC ngoai vi bao gbm 1 IC ngoai vi 8255 va 1 IC 8279. Thi€t k& sao cho tdi wu nhat.

Bai tap s0 4: Hiy thi€t k€ mot hé thdng gom vi diéu khién 89852 st dung 8Kbyte bd nhS Flash
ROM ndi va giao ti€p vdi 24Kbyte bd nhd Eprom sit dung 1 IC nhé 2764 c6 dung lugng 8 Kbyte
cho mdi IC va 32Kbyte bdo nhé RAM diing 4 IC 6264. Cic IC ngoai vi bao gdm 3 IC ngoai vi 8255
va 1 IC 8279. Thi€t k€& sao cho t8i uu nhat.
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GIAO T1EP UNG DYNG

=7

VI DIEU KHIEN

Vi DIEU KHIéN GIAO TIEP vGI LED
1 Giao tié’p Vvdiled don
2. Giao tié'p vdiled 7 doan

VI DIEU KHIEN GIAO TIEP VGI PHIM NHAN
1 Gao tié’p véi 1hoge 2 phitm rhén
2. Giao tigp véi ma tran phim

VI BIEU KHIEN GIAOQ TIEP VG ADC, DAC
1 Giao tiép véi ADC 0809
2. Gizo tiép véi ADC 7109
3. Giao ti€p v6iDAC 0808

VI DIEU KHIEN GIAO TIEP V61 RELAY VA DONG CO BUGC
1 Gizo tiép véiRelay
2. Gao tié'p vdi dbng co budc

VI DIEU KHIEN GIAO TIEP VI LCD
VI DIEU KHIEN GIAO TIEP VGI LED MA TRAN
VI DIEU KHIEN GIAO TIEP V&1 REALTIME

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn
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| Chuong 7. Giso tip ting ding vi didu ki SPKT

. VIDIEU KHIEN GIAO TIEP VO LED:

1. Giao tiép véi led don:
A. Giao ti€p phin cting:

Trong cédc ng dung c6 st dung led don dé chi thi nén phan nay sé trinh bay phan giao tiép
vdi led don.

Céc thong s6 cla led don thudng st dung 1a dién 4p lam viéc cia led khodng 2V, dong qua
led khodng tir 10 d&én 20 mA.

Tra cdc thong s6 lam viéc clia mdi ngd ra clia vi diéu khién thi khi ngd ra & mic H dong
chay ra (source) c6 gia tri rdt nhd khodng tir 10uA dén 60pA ddi vé6i portl, 2, 3 va dong khodng tir
80uA dén 800uA ddi véi port0. Khi ngd ra § mirc L dong chay vao (sink) khodng 15mA doi véi
céc portl, 2, 3 (15mA/1 port) va dong khodng 20mA d&i véi portO (20mA/port0).

Khi giao ti€p v6i led don thi sé& c¢6 2 ki€u giao ti€p nhu hinh 7-1.

38 | PO.O P1.0/T2 D—% P0.0 P1.0/T2 ; g A0 BO ]7
B—371 POt P1.1/T2X LED B—371 POt P1.1/T2X [ 2 Al Bl 5 = LED
O—>— Po.2 P1.2 O—>— Po.2 P1.2 [ 5 | A2 B2 [
o—31 b5 P1.3 o—31 b5 P1.3 [ 5| A3 Y
9—35—34 PO0.4 P1.4 9—35—34 P0.4 P1.4 [ 7| A4 B4 —“—‘313
C—g3 PO.5 P1.5 B—g3 Po.5 P1.5 [ 5| A5 B5 o J
0—2>— Po0.6 P1.6 00— Po.6 P1.6([7g o | A6 B6 [ 2
o—2- pg7 P1.7 330 o—2- pg7 P17 A7 g7 (=0 330
o—12- Inmn P2.0 o—12- k10 P2.0 [0 vecO—— nir
O— 2 INT1 P2.1 C—2 INT1 P21 [ e
o1 gp P2.2 o—I ro P22 230 —
o191 exp P2.3 o—19 rxp P23 0 =
o413 o o415 L AR 74ABT245
o151 P2.5 o151 5 P25 F8—0
o— o P2.6 o— o P2.6 [F2L—
o181 WR P2.7 o181 WR P27 220

19 5y ALE/P 19 5y alEp 2o

|:| Y1 PSEN |:| Y1 PSEN -0
— — 31
RESET 18 | EAVP RESET 18 | EAVP
9 [ X2 9 [ X2
RST RST
R1 R1
c1> R c1) R
ct c AT89S52 T o AT89S52
vee — vee —
(a) (b)

Hinh 7-1. Giao tiép vi diéu khién véi led don.

Vi hinh 7-1a

- Vé6i hinh 7-1a k&t ndi truc ti€p ngd ra cla port véi led thi midc 1 led séng nhung khong
di dong cung c4p cho led sdng nén led sding mJ, n€u mudn sdng rd thi phdi dung thém
IC dém hoic transistor d€ khuéch dai. Hinh 7-1b dung IC dém 74245 dé diéu khién
led.

. V6i hinh 7-2 két ndi tryc ti€p ngd ra clia port vdi led thi mic O led sdng va di dong
cung cAp cho led sdng nén led sang rd khodng cin IC dém.

. 2, 7/
268 Thuvien DH SPKT TR_HCM - hitn:- - thuviens A Viatly
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
VGG VCC
o o
] 77—’\/\/_” 3 1 P0.0 P1.0M2 M

LED 47 38 | PO - 2
1) < 47W 31 Po.1 P1L1T2X e ANALL ]
LED I 7 470,36 | P02 P12 17 MANLT 72
o7 47 35 | P03 P1.3 5
T LD 77—9\/\/_47 31 Po.4 P1.4 %/\/\zﬁm—‘f"i6
T LEDRIZ7 470 33 gg-g ﬁ]-g 7 AN
CLeD 47 32 | PO 618 NG W7%
LED TN P0.7 P17 470 £ QLED
| 12 | — 21
TS <EAARTINNS 13 lNl? Eg-? 22 A7
{Lep 47 17 %‘E-)T el l2s 410 o8
LeD 47 10 224 ANANGW74
{LeD 47 14 | RXD P2.3 25 A0 s
{LeD 47 15 ﬁ Eg-g 26 AN 7
T LEORIA7 470 11 ooz NN 72
LED 470 In 16 | L0 6128 470 o | MLED
LED 470 WR P2.7 470 x4y ' QLED
S e
v PSEN
— 31
RESET 18, EAVP Py
CH VCC
JJ PARGY
T 10 10k AT89S52
vce =

Hinh 7-2. Giao tiép vi diéu khién véi 32 led don.
bién tr§ han dong cho led dugc tinh nhu sau:
Vie =V,ep—Voy V=18V =045V

R= = =491Q
! 5.6mA

Nén chon loai LED sdng 1o, dong 1am viéc khd nhé nén dién trd han dong khodang 470Q.

Chii y: khi stt dung vi diéu khién tuy thudc vao k&t ndi ta c6 thé dung hoic khong dung dién
trd kéo 1&én nhung theo tdc gid thi ti't cd cdc port nén ding dién trd kéo 1én, néu trong sd d6 khong
trinh bay thi ban doc hi€u ngdm 13 1udn c6 két ndi.

B. Céc chuong trinh vi du:

Vidu 1: Vi s6 dd nguyén ly hinh 7-2, hiy viét chuong trinh diéu khién led 32 led don chép tit:

D0.0:00:0.0.0.09.0.0.0.00.0.0.000.0.0.09.0.0.0.09.0.0.0.09.0.0.000.0.0.000.0.0.09.0.0.0.09.0.0.0.00.0.0.0.00.0.0.00.0.0.0.00.0
;chuong trinh dieu khien 4 port 0 dieu khien 32 led chop tat
D00°00:0.0:0.00.:0.0:0.00.0.0:0.00.0.0.09.:0.0.0.00.0.0.0.0 9.0.0:0.00.0.0.0.0.0.0.0.0.0.:0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0:0.0.0.:0.0.0.0.0.0.
org 0000h ;khai bao dia chi bat dau cua chuong trinh
Ib: mov p0,#00h ;sang 8 led cua p0
mov pL,#00h ;sang 8 led cua pl
mov p2,#00h ;sang 8 led cua p2
mov p3.#00h ;sang 8 led cua p3
Icall delay ;gol chuong trinh con delay

mov p0,#0fth ;tat 8 led cua p0
mov pl,#0ffh ;tat 8 led cua pl
mov p2,#0ffh ;tat 8 led cua p2
mov p3,#0ffh ;tat 8 led cua p3

Icall delay ;goi chuong trinh con delay
simp b ;lam lai tu dau
D 0:0:00:0:0:0:00:0.0:0.00:0.0:0.00.0.0:00.:0.0:0.0.0.:0.0:0.0 9.0.0:0.00.0:0:0.0.0.0:0.0.9.0.0:0.0.9.0.0:0.0.9.0.0:0.0.0.0:0:0:0.0.:0:0.0.0:0.4
;chuong trinh con
D0:0:0.0:0:0:0:0.0:0.0:0.0.0:0.0:0.0.:0.0.0:0:0.:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.:0:0:0.0.0.0:0:0.0.0.0:0.0:0.0.0:0.0.0.0.0:0.0.0.0.:0:0.0.0.:0.0.0.0.0.4
delay: mov r6,#0fth ;nap hang so delay FFH vao thanh ghi r6
de: mov 17,#0fth ;nap hang so delay FFH vao thanh ghi r7
djnz 17,% ;giam thanh ghi r7 di 1 va nhay khi r7 khac 00
djnz r6,de ;giam thanh ghi r6 di 1 va nhay khi r6 khac 00
Vixi ly ) 269
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT

ret ;thoat khoi chuong trinh con
end
Vi du 2: Véi sd d6 nguyén ly hinh 7-2, hiy viét chuong trinh diéu khién led 32 led don sdng dan va
tit dan:
D:0:0:0:0.:0:0:0:0:0.:0.0:0:0.0:0.0:0.0'0.:0.0:0.0.:0.0.0:0:0.0.0:0:0.0.0.0:0.0.0:0:0:0.0.0.0.0:0.0.0.:0.0:0:0.0.:0:0.0:0.:0.0:0.0:0.0.:0:0.0.0:0.0:0:0:0:¢
;chuong trinh dieu khien 32 led sang dan len va tat dan
;ket noi 4 port den 32 led bang cap 4 soi cap 8 soi theo dung thu tu
XX XX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXX

org 0000h

mov p0,#0ffh ;tat port 0

mov pl,#0ffh ;tat port 1

mov  p2,#0fth ;tat port 2

mov  p3.#0fth ;tat port 3
D 00:00:0:0:0:00:0.0:0:00.:0.0:0.00.0.0:0.0.0.0.0.0.0.:0.0:0.0. 9.0.0:0.0.9.0.0:0.0.0.0.0.0.0.:0.0.0.0.:0.0.0.0.9.0.0:0.0.0.0:0:0:0.0.0:0.0.0:0.¢
;dieu khien sang dan len
D0:0:0.0.:0:0:0:0.0:0:0:0.0.0:0.0:0.00.0.0:0.0.:0.0:0:0.0.:0.0:0.0.0:0.0:0.0..:0.0:0.0.0.0.0:0.0.:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.0.:0:0:0:0.0.:0:0:0.0:0.4
Ib: lcall delay ;goi chuong trinh con delay

clr C ;lamcho bit C =1

mov a,p0 ;chuyen noi dung port0 vao thanh ghi A

rlc a ;xoay noi dung thanh ghi A sang trai

mov p0.,a ;chuyen noi dung port0 vao thanh ghi A

mov a,pl ;xoay noi dung pl

rlc a

mov pl,a

mov a,p2 ;Xoay noi dung p2

rlc a

mov p2,a

mov a,p3 ;xoay noi dung p3

rle a

mov p3.a

jc 1b ;thuc hien tiep khi C=0
XX XX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXX
;dieu khien tat dan
XX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXXXXX
Ibl: Icall delay ;goi chuong trinh con delay

setb C ;lamcho bit C =0

mov a,p0 ;chuyen noi dung port0O vao thanh ghi A

rle a ;xoay noi dung thanh ghi A sang trai

mov p0.,a ;chuyen noi dung port0 vao thanh ghi A

mov a,pl ;xoay noi dung pl

rle a

mov pla

mov a,p2 ;xoay noi dung p2

rlc a

mov p2,a

mov a,p3 ;xoay noi dung p3

rlc a

mov p3.a

jnc Ibl ;thuc hien tiep khi C=1

simp b ;sau khi 8 led sang het thi quay lai tu dau
SXXXKXXXXKXXXXXKXXXXXKXXXKXKXXXKXXXXXKXXXXKXXXKXKXXXKXXXXKXXXXKXXXXKXXXKKXXXKKXX
;chuong trinh con delay
D:0:0:0:0.:0:0:0:0:0.:0.0:0.0.0:0:0:0.0'0.:0.0:0.0.:0.:0.0:0:0.:0.0:0:0.0.0.0:0.0.0:0:0:0.0.0.0.0:0.0.0.:0.0:0:0.0.:0:0:0:0.:0.0:0.0:0.0.:0:0.0.0:0.0:0:0:0:¢
delay: mov r6,#0fth
de: mov 17, #0fth

djnz 17,%

djnz r6,de

ret
end

. 2 1.7
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Bdi tap 1: Hiy viét chuong trinh diéu khi€n 32 sdng tit dan tir trdi sang phdi, tir phii sang
trdi, tr ngoai vao va tur gitra ra.

Bdi fgp 2: Hay viét chuong trinh gidng nhu bai 1 nhung mdi ki€u sdng dudc thuc hién 5 1an.

2. Giao tiép véi led 7 doan:
A. Giao ti€p v6i 1 led 7 doan:
Trong tng dung chi c6 1 led 7 doan thi ¢6 nhiéu cdch giao ti€p vi di¢u khién vdi led:
- Giao ti€p truc ti€p: ki€u nay sé& ding 1 port clia vi di€u khién két ndi véi led 7 doan
loai Anode chung nhu hinh 7-3. Ki€u nay ding 8 dudng.
- Giao ti€p gidn ti€p: ki€u nay chi diing 4 dudng k&t ndi v6i IC gidi ma led 7 doan nhu
hinh 7-4. Ki€u nay dung 4 dudng.

39 1 4|
OD—221 P00 P1OT2 a f
o8 1por  priTx|S AR —21b I I 9 M
o— Po2 Pi2 |2 BB 9, dp
O—a2— P0.3 P13 AN d Al
% 5 BONRE 6
o—2- P04 P14 SANRE e 2 |20
o3| P05 P15 7 EEANAT e | V¢C
3> P0.6 P16 [& SBANARE =
o—21 po7 P17 SANRE
tlmm ol
17 INTH P2 55
o—{ RD P22 o0
ST 24 -
1 RxD P23 52
O—2'50 P2.4 o
L e <2
o T P25 59
b—— wR P27 =4
he  aeEBe
PSEN [F22—0
eave o
X2
RST
ATE9S52

vCC —

Hinh 7-3. Giao ti&p tryc tiép vi diéu khién véi 1led doan.
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h
| Chuong 7. Giso tip ting ding vi didu ki SPKT
39 1 7 —1.13 a|l 2
O—=2— P0.0 P1.0/T2 DO A a f
o8P0t PrLITX[S 1 o o e A — bI Ig :
0—2 Po.2 P1.2 D2 c AN ¢ —
P
36 4 6 10330 /AR3 7
D35 | PO3 P1.3 5 vce | D3 Rl s e 6] ¢ Al
o34 | P04 S ? 3| = EMs =3 R5 e A2 =2
33 | P05 P15 5 | LL I T NAAT e | Ve
O—55 P0.6 P1.6 g0 RBI G 330 R
0—= P0.7 P1.7 —H — |4 LED1
12 " BI/RBO [———OVCC
o 13 | NTO P20 % 4
17| LT P2.1 1723 74247
b—o | RD P2.2 51
DT RXD P2.3 TD
S P24 1% ¢
O— 1 P2.5 57 =
O—p 2D P2.6 55U
o—21 WR p2.7 5
T
v PSEN [0
— 31
RESET 184 EAIVP ovee
91 RsT
I{| c R
10k
T 10 AT89S52
vce =

Hinh 7-4. Giao tiép gian tiép vi diéu khién véi led don.

C6u héi 1: Hay cho biét uu khuyét diém cia 2 cdch giao tiép vi diéu khién véi 1 led 7 doan

J 2 hinh trén.

bién tr§ han dong cho led dugc tinh nhu sau:

R Vee mWiep—Vor _ 5V —1.8V —0.45V 4910
1 5.6mA

Nén chon dién trd khodng 470Q:

B. Céc chuong trinh giao ti€p vdi 1 led 7 doan:

Vi du 3: Hay ding sd d6 hinh 7-3, viét chuong trinh diéu khién 1 led 7 doan d&€m 1én tir 1 d&n 9.
SXXXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXXXXXX
;chuong trinh dem len tu 0 den 9 hien thi tren 1 led
SXXXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXXXXXX
dem equ 2
led equ pl

org 0000h ;bat dau chuong trinh
mov dptr,#ma7doan ;
main0: mov dem,#00h ;dem=00
mainl mov a,dem
movc  a,@atdptr ;lay ma 7 doan
mov led,a ;goi ra led hien thi

Icall delay

inc dem ;tang gia tri dem
cjne dem,#10,mainl ;ss demvoi 10
ljmp main0 ;lam lai tu dau

D.0:0:0:0.:0:0:0:0:0.:0.0:0:0:0.:0.0:0.0:0.:0.0:0.0.0.:0.0:0.0.0.0:0:0:0.0.:0:0:0.0.:0.0:0.0.0.0.0:0.0.0.0.0:0.0.0.0.0:0:0.0.0:0.:0.0.0.0:0.0.0.0.0:0.0.0.0.0:0.
;chuong trinh con delay
SXXXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX

delay: mov 5, ##0ffh
loop1: mov r6,#0fth
272 . Vixdt ly

Thu-vien D SPKT TR_HCM - hitp:Awiww thuvienspkt-edu-va

Tror—v-reTT Torv-reTT e oo

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP_ HCM http: /A hemute edu.vn

Chuong 6. Thiét k& hé théng vi x Iy. SPKT
djnz  16,$
djnz r5,loopl
ret

JXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XX XXX XX XX XX XX XXX XX XX XXX XX XX XX XX XXX XX XX XXX
;khai bao ma 7 doan tu so '0' den so '9'
SXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX

ma7doan: db 0CO0h,0F9h,0A4h,0B0h,99h,92h,82h,0F8h,80h,90h
end

Trong vi du 3 chiing ta cAn quan tim d&n bi€n c6 tén “dem” v&i gid tri ban dau bing 00h,
dudc gidi ma sang md 7 doan va gdi ra led d€ hién thi, ti€p theo 1a thuc hién chuong trinh con
delay 1 gidy, sau d6 ting gid tri d€m 1én 1 don vi va ki€m tra xem né€u chua biing 10 thi quay vé
gidi ma va hién thi s6 mdi, néu biing 10 thi xo4 vé& 00 va bit dau lai chu ky mdi.

Vi du 4: Hay dung sd db hinh 7-4, viét chuong trinh diéu khi€n 1 led 7 doan d€m 1én tir 1 d&€n 9.
SXXXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXXXXXX
;chuong trinh dem len tu 0 den 9 hien thi tren 1 led
SXXXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX
dem equ r2
led equ pl

org 0000h ;bat dau chuong trinh
mainQ: mov dem,#00h ;dem=00
mainl mov a,dem

mov led,a ;goi ra led hien thi

Icall delay

inc dem stang gia tri dem
cjne dem,#10,mainl ;ss demvoi 10
ljmp  main0 ;lam lai tu dau

SXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXX XXX XKXKXX XXX XX KKK XX XXX XXX XXX X XXX XXX
;chuong trinh con delay
XXX XXXXXXXXXXXXXKXXXXXXXXXKXXXX XXX XKKX XXX XXX XKK XXX XXX KX KXK XXX XXX XXX XXX XXXXKXK

delay: mov 5, ##0fth
loop1: mov r6,#0fth
djnz  16,$
djnz 15,loopl
ret
end

Trong vi du 4 thi yéu cdu giong vi du 3 nhung trong mach dién da dung IC gidi ma led 7 doan
nén trong chuong trinh khong cAn phdi tié€n hanh gidi ma, chi cAn g&i ma BCD ra port.

C. Giao ti€p v6i nhiéu led 7 doan:

P& 1am quen vdi cach thifc giao ti€p diéu khi€n nhiéu led 7 doan thi nén két ndi theo phuong
phdp quét. S6 dd nguyén 1y clia led 7 doan hinh 7-5.

Tai mdi mot thdi di€m ta chi cho 1 transistor dAn va 7 transistor con lai tdt, dit liéu g&i ra sé&
sdng trén led tuong ng véi transistor dan. Sau d6 cho 1 transistor khac dan va gdi dif liéu hién thi
cho led d6, qud trinh diéu khién nay dién ra 1an lugt cho d&n khi hét 8 led.

Véi toc do g&i dit liéu nhanh va do mét ta c¢6 lvu 4nh nén ta nhin thdy 8 led sdng cung 1 ldc.

M3 quét: mitc logic O thi transistor din, mifc logic 1 thi transistor ngit dudc trinh bay & bang
7-1.
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‘ Chuong 7. Gizo tiép (ing dung vi diéu khién

SPKT

MA HEX Ma quét diéu khién cac transistor

FE 1 1 1 1 1 1 1 0 Transistor 1 ON

FD 1 1 1 1 1 1 0 1 Transistor 2 ON
FB 1 1 1 1 1 0 1 1 Transistor 3 ON
F7 1 1 1 1 0 1 1 1 Transistor 4 ON
EF 1 1 1 0 1 1 1 1 Transistor 5 ON
DF 1 1 0 1 1 1 1 1 Transistor 6 ON
BF 1 0 1 1 1 1 1 1 Transistor 7 ON
7F 0 1 1 1 1 1 1 1 Transistor 8 ON

Bang 7-1. Ma quét diéu khién led.

Ma 7 doan: trong hé thdng st dung led 7 doan loai Anode chung nén mic logic O thi led sdng
va mc logic 1 thi led tit. Cdc ma 7 doan cta cdc s6 thap phan tir 0 d€n 9 va cdc s6 hex tir A dén F
dugc trinh bay & bang 7-2:

$6 hex

Ma s6 hex

o

Co

F9

A4

BO

99

92

82

F1

80

90

88

83

C2

Al

O (OO0 OO |0 O (O ci|cet|ct |[Ofen

O OO0 0|0 | st [O| et |O |t |t |t |O | OO

86

T MOIO|® (> (0| (NG D IWIN| (=

ddddﬂddddﬂddddddv
OO0 uw|O0OI0OI0O|w OO0 |0 |m|—|@

0

o

- OO0 0|00 |00 0|0 (0|Q

- -0 0 000|000 |00 (0|0 a0 |0|n

-t [O [t |t [ OO |O O |t [ O OO O |O|T

OO mwOmw0O0OI0OI0O0O0O|w|O|O0O |00

8E

Bang 7-2. Md 7 doan cla cdc sb.

Céc mi khic c6 thé ty thiét lap.
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Chuong 6. Thigt k& hé théng vi T Iy. SPKT

39 1 | | |
O—g P0.0 P1.0/T2
D% PO.1 P1.1/T2X [3 m
B—5 P02 P1.2
CB—357 P0.3 P1.3 [ EAA
O P0.4 P14 o AN
B—33 P05 P15
D% P0.6 P1.6 g ANA
G—= P07 P17 30
Tl

7] INT1 P2.1 022
o—5 RD P2.2 [5; 023
O— 4 RXD P23 (52 D24
O—5 10 P24 55 025
O— T1 P25

K] 7 p26
O—5] o P2.6 27
o161 WR P27 [[2——F

v PSEN =0
— L3t
RESET 18 L. EAVP T—0OVee
91 RsT

{I =
10k
10 ATB9S52

vcec —

Hinh 7-5. Giao ti&p vi diéu khién véi 8 led 7 doan.

Trong so @6 hinh 7-5 ta c6 thé gidm bt s& lugng dudng diéu khién bing cdch ding thém IC
s6 déng vai trd quét va gidi ma nhu hinh 7-6.

7447 U
P10 7 —
P11 1| DO A
P12 > | D1 B
P13 s | D2 c
D3 D
3 |— E
LT E
RBI G
vee BI/RBO
45138 U4
P14 1 — .15
P15 2 | A m—UMD
P16 3|8 R EEN
C Y2 [45
6 Ya |47 o
vce 4 |G Y4 o
pi7[ 5| S2A Y550
GB Y67 -
Y7 H—=a
a4
b5
P10
—21 poo P1LOMT2 [ P11 <2
38 2 7
0—=7 POt P1.1/T2X [5 P12 o6
o_36 | PO2 P12 P13
B—35| P03 P1.3 5 P14
O_aa | P04 PL4 615
o33 P05 PLS 7 P16
o321 P06 R
0—=4-1 po.7 P1.7
o 12 | — N
o131 1N P21 |20
‘31—Q RD P22 5
14 | RO P23 55 o
O—5 10 P2.4 5
0= P25 [,
O— 1 X2 P2.6 552
16 28
O—— wr P27 [ 9
18 b xi ALER 330
vi PSEN =0
1 — s
RESET T w8l EAVP F—OVCCe
9 RsT
c R
10k
0 AT89S52
vce —=
- N 3 . g e P 2 o -
Hinh 7-6. Giao tiép vi dieu khien vGi 8 led 7 doan chi dung 1 port 8 dudng.
. 2, 7/
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Trong sd d6 hinh 7-6 ta diing IC 7447 déng vai trd gidi ma s6 BCD sang ma 7 doan, IC 74138
c6 chifc ning gidi ma 3 dudng sang 8 dudng diéu khién 8 transistor. S§ lugng dudng diéu khién
can dung 1a 7 dudng.

Trong 7 dudng diéu khién ctia portl thi vi diéu khién s& diing 4 bit thip d€ gdi ma BCD ra IC
gidi ma diéu khién led 7 doan, 3 bit ti€p theo dung d€ diéu khién IC gidi ma cho phép 1 transistor
din. Pudng tin hiéu p17 diéu khi€n chan cho phép ctia IC 74138: khi mudn cho phép hién thi thi
P17 phdi & mic 0, khi cAm thi P17 phdi & mitc H.

Trong phuong phdp quét sit dung 8 led thi thdi gian dugc phép sdng cda 1 led bing 1/8 chu
ky quét, thdi gian tdt bing 7/8 chu ky quét. Do thdi gian led tit khd dai so vdi thdi gian led sdng
nén phdi quét nhanh thi ta mdi nhin thdy ti't cd cic led déu sdng.

Véi led don sdng Y2 chu ky va tdt ¥ chu ky thi tAn s& d€ mit ta nhin thiy led sdng lién tuc
(sdng ludn do mit lvu 4nh) do dudc trong thyc t€ phdi > 40Hz.

Vé6i 8 led 7 doan dung phuong phdp quét thi tin s& quét do dugc trong thuc t& phdi 16n hén
>60Hz.

Cdch tinh toan nhu sau: vGi dong 1am viéc binh thuong (khong quét) chonla 7,,, =5m4d, ap
lam viéc dinh mic V,,, =1.8V . Khi d6 dién trd ctia mdi led 1a:

Ve =Vyp Vo, V1.8V =045V

Ry, = = =550
o I SmA

Khi ding phuong phdp quét: thi dong tirc thoi phai bing 40mA — gip 8 1an. PE ting dong thi
c6 2 cdch: ting 4p hodc gidm dién trd. D€ phit hop v6i dién 4p 1am viéc nén ta thyc hién cdch
giam dién tr§ va dién trd dudc tinh lai nhu sau:

Ve Vigp—Vor SV =18V =045V

RQuet - = = 68,7SQ
]LED_QUET 40mA

Vay dién tré han dong gidm va thudng dugc chon nim trong pham vi tir 68Q d&€n 220Q nhim
ting thém cudng do sing va bdo vé qua dong.

D. Céc chuong trinh vi du giao ti€p vé6i 8 led 7 doan:

Vi du 5: Chuong trinh d€m gidy hién thi trén led 7 doan st dung phuong phap quét.

SXXXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX
;chuong trinh dem len tu 00 den 60 hien thi tren 2 led cua 8 led quet
;su dung ngat timer t0 de dem chinh xac ve thoi gian
;XXXXXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X KKK XXX XXX XXX XXX XXX XXX XXX X KKK XXX XXX
giay equ r2 ;gan bien dem giay la R2
bdn equ rl ;gan bien dem ngat

quet equ p2
led7 equ pO

SXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX

; chuong trinh chinh
SXXXX XXX XXX XXX XX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXXXXXX
org 0000h ;bat dau chuong trinh
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ljmp main

org 000bh

ljmp int_t0
main: mov tmod,#01h

mov dptr,#ma7doan

clr tf0

mov IE,#10000010B
mov THO,#high(-50000)
mov TLO,#low(-50000)

setb tr0
main0: mov giay,#00h
mainl : mov bdn,#00

Icall gma
main2: Icall hthi

cjne bdn,#20,main2
mov a,giay

add a1l

da a

mov giay,a

ljmp mainQ

; chuong trinh con giai ma

gma: mov a,giay
anl a,#0fh
move  a,@atdptr
mov 27h,a
mov a,giay
anl a,#0f0h
swap a
movc  a,@a+dptr
mov 26h,a
ret

;nhay den chtr chinh
;nhay den chtr con ngat timerQ

;timer0: mod 1 - dem 16 bit
;dptr quan ly vung ma 7 doan

;X0a co tran
;cho phep timer0 ngat
;khoi tao timer delay 50ms

;cho phep timer bat dau dem

;glay=00
;nap bien den so lan ngat

;goi chtr con hien thi

;chua dung 20 lan [tuc 1 giay]
;chuyen giay sang A

;tang giay len 1

;hieu chinh so BCD trong A
;tra lai cho giay

cjne giay,#60h,mainl ;ss giay voi 60h

;lam lai tu dau

SXXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXX

SXXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XX KX XXX XXX XXX XX XXX XX XXX XXX

;xo0a 4 bit cao hang chuc giay
;lay ma 7 doan
;cat ma vao o nho 20h

;xoa 4 bit thap hang dvi
;chuyen 4 bit cao xuong vi tri thap
;lay ma 7 doan hang chuc

D/0:0.0.9:9.0.0'0.9.:0.0.0.9.9:0.0.0.0.0.0.0.9.9.9.0.0.0.9.0.0.0.9.9.9.0.0.0.0.0.0.0.9.9.0.0.0.9.0.0.0.0.9.9.0.0.0'9.0:0.0.0.9.0.0.0.0.9.0.0.0.9.9.9.0.0.
;CHUONG TRINH CON NGAT TIMERO SAU KHOANG THOI GIAN 50MS
SXXXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX
int_t0: inc bdn ;tang bien dem giay len 1

mov THO,#high(-50000) ;khoi tao timer delay 50ms

mov TLO,#low(-50000)

clr TFO

reti
SXXXXXKXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X KXX XXX XXX XXX XXX XXX XXX XXX X KXX XXX XXX XXX XKX
;chuong trinh con hien thi
D0°00.0:0.0.0.00.0.09.0.09.0.00.0.0.0.:0.0.00.0.00.0.0.0.0.00.0.0.0.0.00.0.0.0.0.0.0.0.0.00.0.0.0.0.0.9.0.00.0.0.0.0.0.0.0.0.0.:0.0.0.0.0.0.0.0.0.0.
hthi: mov a,#01111111b ;ma quet

mov 10,#27h
htl: mov led7,@r0

mov quet,a

Icall delayl

mov quet,#0fth

dec 0

rr a ;chuyen sang led ke

cjne r0,#25h,ht1

ret

D0:0:0.0:0:0:0:00:0:0:0:00:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.:0.0:0:0.0.:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.0.:0.0.0:0.0.0:0.0.0:0.0:0.0.0:0.0:0.0.0.0.0.:0.
;chuong trinh con delayl
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SXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XX XXXKXX XX XX XX XXX XX XX XXXXX XX XX XX XXX XX XX XXX
delayl: mov r7,#0fh

djinz  17.$

ret
SXXXXXXXXXXXXXXXXXXXXXXXX XX XX XXX XX XX XX XXX XX XX XX XXX XX KX XX XXX XX XX XX XX XXX XX KX XXX
;khai bao ma 7 doan tu so '0' denso '9'
SXXXX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX
ma7doan: db 0COh,0F9h,0A4h,0B0h,99h,92h,82h,0F8h,80h,90h

end

Bdi fgp 3: Hay viét chuong trinh d&m gidy cho sd d6 hinh 7-6.

Bdi tdp 4: Hay viét chuong trinh d€m phiit gidy cho cd 2 mach.

Bdi fgp 5: Hiy viét chuong trinh d€m gid phiit gidy cho cd 2 mach.

Il. VI DIEU KHIEN GIAO TIEP V31 PHIM NHAN:

1. Giao tiép v6i 1 hodc 2 nit nhan:

Trong mot s& hé thdng diéu khié€n ludn cé nit nhan hay phim nhian-hay switch ding d€ giao
ti€p gilta con ngudi va thi€t bi diéu khi€n vi du nhu may vi tinh, mdy tinh phai c6 ban phim d&
nhap dit liéu ma, thdng tin,... n€u s6 lugng nit nhan it = 'khodng 1 d&€n vai nit thi nén k&t ndi 1 nit
nhan truc ti€p v6i 1 ngd vao nhu hinh 7-7:

D% P0.0 P1.0/T2 ;—D vee
DT PO.1 P1.1/T2X 3—D
C—35 P0.2 P12 o
C—35 PO.3 P13 5=
o | Po4 P14 76 o R1 Q R2
o | Pos PloI7 10k > 10k
O—=5-1 P0.6 P1.6 g
O—251 pQ.7 P17 —0
o 2IEE  eool 2 swig
B—5 RD P2.2 5,1
B— 4 RXD P2.3 550
B—z T P2.4 [55—0 —
O— T P2.5 570 -
b—5 X0 P2.6 [5gC
O0—— WR p2.7 =4
“po B
v1 PSEN
] — |
RESET 18 | EA/VP H
5 Tx
RST
R1
c1) R
ct c AT89S52
vce =

Hinh 7-7. Giao tiép vi diéu khién v&i 2 nit nhén.

Khi chua nhin thi cdc ngd vao cla nit nhidn & mic logic H, khi nhin thi s& 1am ngd ra
chuyén sang mic logic L. Trong hinh 7-7, 2 niit nhdn dudc ndi d€n ngd vao P2.0 va P2.1 cda vi
diéu khién. Chuong trinh sé& kiém tra sy thay d6i trang thdi clia mic logic va thuc thi cdc cong viéc
tuong ng vdi tirng nit nhan.
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
Véi vi diéu khién thi cic port thudng & mic logic 1 nén 2 dién trd kéo 1én 1a khong cin thiét
nhung & cdc vi mach khdc khong c6 tinh ning dé néu khdng c¢6 2 dién tr§ kéo 1&én thi khong hoat
dong dugc.

Vi du 6: Chuong trinh diéu khi€n dong co DC c6 2 niit nhan Start va Stop.
Luu db diéu khién cho chuong trinh nhu hinh 7-8:

/ Cho ddng <o ngldng /

ot
r

L

Kiém tra start

D [«
¥

Déng cd chay

Kiém frg stop

Hinh 7-8. Luu dd diéu khién.

Gidi thich luu do:

Mi:c nhién khi cip dién thi dong co ngirng, chd ki€m tra phim Start c6 dudc nhan hay khong:
néu khong nhan thi ti€p tuc chd, n€u nhan thi cho ddng cd chay. Ki€m tra xem c6 nhan phim Stop
hay khong: n€u khong nhan thi dong co ti€p tuc chay, n€u c6 nhan stop thi két thic chuong trinh
quay 1am lai tir dau.

Chuong trinh dudc viét nhu sau:

SXXXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXXXX
;chtr dieu khien dong co: khi nhan nut start thi dong co quay

;khi nhan nut stop thi dong co ngung
D 00°00.:0:0:0:00:0.0:0.00:0.0:0.00.:0.0.0.0:0.0.0.0.0.:0.0.0:00.:0.0.0.00.:0.0.0:0.0.0.0:0.0.0.0.0:0.0.:0.0.0.0.0:0.0.0:0.9.0.0:0:0.0.:0.0.0.0.:0.:0.0:0:0:0.:0:0.0.0:0.0:0.0'¢

start bit p2.0 ;phim swl
stop bit p2.1 ;phim sw2
dk dc equ pl.0 ;ngo ra dieu khien dong co
org 0000h
mainl: clr dk dc ;cho dong co ngung

SXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
;chtr con dieu khien dong co quay thuan
;XXX XXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

main: jb start,$ ;cho nhan start
jnb start,$ ;cho buong nut nhan
setb dk dc ;cho dong co chay

Vixt ly
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| Chuong 7. Giso tip ting ding vi didu ki SPKT
jb stop,$ ;cho nhan stop
jnb stop,$ ;cho buong nut nhan
sjmp  mainl
end

Hai nit nhin dugc k&t ndi vdi 2 ngd vao cda port2. Bit P1.0 clia Portl k&t ndi diéu khién
dong ca.

2. Giao tiép v6i ma trdn nhiéu phim:
Khi s& lugng nidt nhan nhiéu vi du nhu 16 phim, 20 phim, hozc nhiéu hon nhu ban phim mdy
tinh thi phai diing cdch k&t ndi ki€u ma tran d€ gidm bt s6 lugng dudng két ndi. So d6 k&t ndi vi
di€u khi€n v6i 16 nat nhan nhu hinh 7-9.

o < —WE o, S5 SWETs. WG

ROAAKs o vce
Hi sWisT=5 | swssT=g | swosT=5 | svl\ﬁ_

L RUAAYS

e < W5 oq MG oy SWET o4 SWE o

R2 QK
H3 <_|—\§V—Jo 0— o0+ N R3 Ak
Co
C1
C2
c3

Hinh 7-9. Giao tiép vi diéu khién véi ma trdn phim 4x4.
Trong ban phim ma trdn 4x4 s& c6 4 hang tir H[0:3] dong vai trd 1a cdc ngd vao binh thudng
& mitc H, va c6 4 cot C[0:3] dung dé xudt ma quét.
4 hang va 4 cot dudc k&t ndi v6i 1 port cia vi diéu khién, vi diéu khién s& xuit ma quét ra
cdc cdt va sau do doc dir liéu & cac hang két qud cia qud trinh thuc hién nhu bing 7-3:

Ma quét xuat ra 4 cot Nhap di liéu cba 4 hang Nhén Phim
C3 |[C2 | C1| CO |H3 H2 H1 HO
1 1 1 0 1 1 1 1 Khéng nhan phim
1 1 1 0 1 1 1 0 Nhén phim SW0
1 1 1 0 1 1 0 1 Nhén phim SW1
1 1 1 0 1 0 1 1 Nhén phim SW2
1 1 1 0 0 1 1 1 Nhén phim SW3
1 1 0 1 1 1 1 1 Khéng nhén phim
1 1 0 1 1 1 1 0 Nhén phim SW4
1 1 0 1 1 1 0 1 Nhén phim SW5
1 1 0 1 1 0 1 1 Nhén phim SWé
280 Thyvien DH SPKT TR_HCM - hitn/Asany thuvienspktedu-vn Vixty
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
1 1 0 1 0 1 1 1 Nhén phim SW7
1 0 1 1 1 1 1 1 Khéng nhan phim
1 0 1 1 1 1 1 0 Nhén phim SW8
1 (] 1 1 1 1 0 1 Nhan phim SW9
1 0 1 1 1 0 1 1 Nhén phim SWA
1 0 1 1 0 1 1 1 Nhén phim SWB
0 1 1 1 1 1 1 0 Khéng nhan phim
(] 1 1 1 1 1 1 0 Nhan phim SWC
0 1 1 1 1 1 0 1 Nhén phim SWD
0 1 1 1 1 0 1 1 Nhén phim SWE
0 1 1 1 0 1 1 1 Nhén phim SWF

Bang 7-3. M@ quét xuat ra cot va ma hang dudc doc vé.

Trong cdc tng dung I6n nén dung IC chuyén dung quét ban phim ma trin va quét led 7 doan
hién thi 8279 nhu di trinh bay & chuong trugc.

Chuong trinh quét phim thudng dugc viét dang chuong trinh con va cdc chuong trinh khic sé
goi chuong trinh con quét phim @€ kiém tra xem c6 su' tdc dong tir bén ngoai hay khong va néu cé
thi x&t 1y theo yéu cau.

Khi ta nhan phim thi thdi gian nhan phim kh4 dai tir vai chuc ms d&€n hang gidy, trong khi do
toc dd clia vi xif 1y rdt cao nén khi ta nhan phim thi vi x& 1y s& thuc hién ngay ldp tifc va c6 thé
thuc hién nhiéu 1an né&u thdi gian nhan phim dai. Piéu nay dAn dé€n khi ta nhAn mot phim vi du nhu
chit A thi s& c6 nhiu chit A hién thi trén man hinh — nguyén nhian do ddi phim nhan va do tdc do
thuc hién cda vi xi Iy nhanh, sau khi thuc hién xong cong viéc ctia phim nhan d6 rdi quay lai phat
hién ra phim van con nhan va ti€p tuc thyc hién ti€p cho d&én khi nao budng phim thi ngirng.

Luu dd xuat ma quét, ki€m tra phim nhan va tao ma phim nhu hinh 7-10:

. 2 1.7
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT

Xuat maquet ra <ot [C3:C0]

I

nhdp dii liéu %3 mahang [H3:H0)

5
Hinh 7-10. Luu d6 quét ma tran phim 4x4.
Luu d6 chong doi phim nhu hinh 7-11:
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e Deml = 10 —

Goi quet phim

Cot mophim

P Dem?2 = 10 —

Goi quét phim

Hinh 7-11. Luu do chong déi sau khi quét phim.

P& chong doi phim ta thuc hién nhu sau: goi chuong trinh con quét phim néu khong c6 nhian
phim thi thodt, n€u c6 thi ti€n hanh goi lai chuong trinh con 10 14n r6i cAt md phim nhdn, sau do6
thuc hién chuong trinh quét chd cho budng phim va phai kiém tra 10 1an sau khi da budng phim
nhin, 14y lai ma phim va tho4t.

Vi du 7: Chuong trinh giao ti€p vi di€u khi€n vdi ban phim ma tran 4x4 va 8 led 7 doan.

D0:0:0.0:0:0:0:0.0:0:0:0.0.0:0.0:0.0.0:0.0:0:0.:0.0.0:0.0.:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.0.:0.0.0.0.0.0:0.0.0.0.0:0.
;dung port3 chua qua IC dem ket noi voi ban fim ma tran 4x4
;dung port0 va port 2 ket noi dieu khien 8 led 7 doan quet

XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXX

quet equ p2
led7 equ p0
mtphim equ p3 ;ket noi voi ma tran ban phim
. 2, 7/
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT

maphim equ r5 ;luu tamma phim

maquet equ 11111110B ;FEH

org 0000h

mov dptr,#ma7doan

mov quet,#07th ;xuat ma quet chi cho 1 led sang

mov led7,#7th
main: Icall  keypres ;goi chtr con quet phim

cjne a,#0fth,mainl

sjmp  main
mainl: Icall gma_hthi ;goi chtr con giai ma hien thi

sjmp  main
D0:0:0:0.:0:0:0:0:0:0:0:0:0.0:0.0:0.0.0:0.0:0:0.0.:0.0:0.0.0.0:0:0.0.0.0:0.0:0.:0.:0:0.0.0.0.0:0.0.0.:0.0:0.0.0.0.:0:0.0.0.0:0.0.0.0.0:0.
;Chuong trinh con giai ma fim nhan va hien thi ra 1 led 7 doan
9.0:0:0:0.0:0:0:0'0.0.0:0:0'0.0.0:0.0.0.0:0:0.0.0.0:0:0.0.0.,0:0.0.0.0.0:0.0.0.:0:0:0.0.0.0:0:0.0.0.0:0:0.0.0.0:0.0.0.:0:0:0.0.0.0:0.0:4
gma_hthi: movc  a,@atdptr

mov led7,a

ret
D00:00:0.0.0.09.:0.0.0.09.0.0.0.09.0.0.000.0.0.0.0.0.0.0.09.0.0.0.0.0.0.0.0.09.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.04
;Chuong trinh con quet phim va chong doi phim
;su dung cac thanh ghi: R4, R5, R6, R7, A
;neu khong nhan thi (A) = FF, neu nhan thi (A) chua ma phim nhan
D00:0.0.:0:0:0:00:0:0:0:0.0:0.0:0.0 :0.0:0.0.0.:0.0:0.0.0.0.0.0.0.:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.0.0.0.0.:0.0.0.
keypres: mov r4,#10 ;nhap so dem 10 lan
keypresl : lcall KEY ;Neu co phim an thi co c=1

jc pnl ;kiem tra tiep neu c = 1

ret ;Neu khongcophim nhan thi co c=0
pnl: djnz 4. keypres1 ;Quay ve lap lai chong nay

push acc ;Cat noi dung ma phim trong A
keypres2: mov r4,#10 ;Nhap so dem 10 lan cho nha phim
keypres3: Icall key ;Co phim nhan hay khong

jc keypres2 ;Co thi kiem tra lai

djnz r4, keypres3 ;Khong thi lap lai 50 lan va dam bao

pop acc ;Khoi phuc lai gia tri cho A

ret ;ket thuc mot chuong trinh con
D.0:0:0:0:0:0:0:0:0.:0:0:0:0:0.:0.0:0.0:0.0.0:0.0.0.:0.0:0.0.0.0:0:0.0.0.0:0:0.0.0.0:0.0.0.0.0:0.0.0.0.0:0.0.0.0.0:0.0.0.0:0.0.0.0.0:0.
;Chuong trinh con quet phim
XX XX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XX XXX XXX XXXXXXXXX
key: mov 7, #maquet ;bat dau voi cot so 0(feh)

mov r6,#4 ;Su dung 16 lam bo dem

mov maphim,#00
keyl: mov mtphim,r7 ;Xuat ma quet ra cot

mov a,mtphim ;Doc lai portl de xu ly tiep theo

anl a,#0f0h ;xo0a 4 bit thap la hang

cjne a,#0f0h, key2 ;co nhan fim thi nhay

mov a,r7

1l a ;xoay de chuyen den cot ke tiep

mov r7,a

mov a,maphim ;chuyen ma fim sang cot ke

add a4

mov maphim,a

djnz r6,keyl ;Neu nhu sau moi lan 1 cot ma khong

clr c ;clr ¢ neu nhu khong co phim duoc an

mov a,#0fth ;thoat voi ma trong a = FFh
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ret
key?2: swap a
key4: rrc a ;xoay sang phai tim bit 0

jnc key3 ;nhay neu (c)=0

inc maphim ;tang ma fim len cot ke

simp  key4 ;tiep tuc cho den khi duoc (C)=0
key3: mov a,maphim

setb G

ret
D00:00:0:0:0:00:0.0:0.00:0.0:0.0.0.0:0.0.0.0.0:0.0.0.0:0.0.0:0.0.0.0.0:0.0:0.0.0.:0.0:0.0.0.0.0:0.0.0.0.9.0.0.0.0:0.0.0.:0.0.0.
;khai bao du lieu ma phim
D00:0.0:0:0:0:0.0:0:0:0.0.0:0.0:0.0.0:0.0:0:0.:0.:0.0:0.0.:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.0:0:0.0.0.0.0:0.0.0.0.0:0.
ma7doan: db 0c0h,0f9h,0a4h,0b0h,099h,092h,082h,0f8h

db 080h,090h,088h,083h,0c6h,0a1h,086h,08¢h

end

Giai thich: chuong trinh nay thyc hién quét ban phim d€ ki€m tra phim nhan, chéng doi, tao
ma phim, gidi ma phim va hién thi trén 1 led 7 doan trong hé thong 8 led két ndi theo phudng
phap quét.

Ban phim ma tran k&t ndi véi port3, quét di€u khién 8 transistor ding port2, diéu khién cdc
doan dung port0.

Chi ding 1 led d& hi€n thi nén xudt ma quétrala 7FH =0111111B d€ cho 1 transistor dan.
Mic nhién cho d4u chAm thap phin sdng trén led 7 doan.
Goi chuong trinh ki€m tra xem c¢6 nhan phim hay khong?

Né&u khdng nhan phim thi ma phim cudi cung luu trong thanh ghi A =FFH, né€u c6 nhan phim
thi ti€n hanh chéng doi bing cdch thuc hién delay va ki€m tra lai xem phim nhidn c¢6 con tic dong
hay khong? N&u khong con thi xem nhu 1an nhan vira rdi khdng c6 tic dung, né€u con nhan thi ti€n
hanh kiém tra xem nhdn phim nao va thi€t 14p ma phim tudng @ng.

M4 phim s& dugc gidi ma sang ma 7 doan va dugc hién thi trén led.
N&u nhan phim m&i thi ma ctia phim mdi s& hién thi con mi phim trudc ma't.
Bdi tdp 6: Hiy mé rong chuong trinh trén véi yéu cdu nhu sau: mic nhién hién thi s& 0, khi

nhdn phim méi thi phim cii s& dugc dich sang led k& bén trai nhu cdch hién thi trén mdy tinh
(calculator).

Bdi tdp 7: Hiy dung ban phim ma trin diéu khi€n dong co budc véi cdc yéu ciu sau:
Mot nit Start: khi nhan nit ndy thi dong cd chay.

Mot nit Stop: khi nhadn nit nay thi ddng cd ngirng.

M&dt niit ddo chiéu: khi nhan nit nay thi dong co ddo chiéu.

. VI DIEU KHIEN GIAO TIEP VGI VI MACH CHUYEN DOI ADC:

1. Giao tiép vi diéu khién véi ADC 0809:

. 2, 7/
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‘ Chuong 7. Gizo tiép (ing dung vi diéu khién

SPKT

Vi mach chuyén ddi tin hiéu tuong ty sang tin hiéu s c6 rat nhiéu loai phan biét theo s
kénh va s& bit. Mdt vi mach chuyén ddi thudng duge st dung nhiéu 13 ADC 0808 hoic ADC 0809.
C4c thong s& 1am viéc clia vi mach nhu sau:

ADC 8 bit.

Thdi gian chuyén ddi 100us.

D& giao ti€p v&i vi xit 1y hoidc vi diéu khién.
C4c ngd ra 3 trang théi c6 chot.

Céc ngd vao dia chi c6 chot.

Diing ngudn 5V.

Sd d6 chan cia IC ADC 0809 nhu hinh 7-12:

30 1 - 28[] 2 1
4] 2 27111 ¢ INPUTS
INPUTS < 5[] 3 26l 0 J
6[4« 25A"
Ml 5 24[] B JL ADDRESS
START[] 6 23] C.
EOC[l7  22JJALE
OE[la " 20[ 22
CLK[10  19f 273
7ol | R L:] | P
REF+[l 12  17[] 28 (LSB)
GND[ 13 16 ] REF-
2714 152

Hinh 7-12. S6 dé chéan IC ADC 0809.

266
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Sample-and-Hold

Binary-Weighted
Capacitors
12
REF+ 16 Switch
REF- Matrix
4 26 Threshold 17
0 A Detector —L 2-8 (LSB)
, 2 14 57
2 1— Al Output | 8 5.5
3 nalog Latches 18
INPUTS < 2 Multiplexer 19 g__;
4
20
5 3 Timing EN 21 2_12
4 > and —? 2-1 (MSB)
6 5 Control (EOC)
7
.
cLock 10 .
START -2
OE 2
ADDRESSA 2
ADDRESS B 24 Address
ADDRESS ¢ 23 Decoder
ALE -2 |

Hinh 7-13. So dé khéi bén trong IC ADC 0809.
Béng trang thai IC ADC 0809 nhu bang 7-4:

INPUTS SELECTED

ADDRESS ANALOG

C B A ALE CHANNEL
L L L T 0
L L H T 1
L H L T 2
L H H T 3
H L L T 4
H L H T 5
H H L T 6
H H H T 7

Bdng 7-4. Bang trang thai chon kénh ADC.
So db két ndi vi diéu khién v6i IC ADC 0809 nhu hinh 7-14:

Vixi ly 287
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A
| Chuong 7. Giso tip ting ding vi didu ki SPKT
D% P0.0 P1.0/T2 ; 1‘71 DO
O—57 PO.1 P1.T2X [5 15 D1
O—5 Po.2 P1.2 [ = D2 2%
O—3 PO.3 P1.3 & 76| D3 INO |55 INO
2] Fos P18 19108 N [2 N2
—3 1 pos P16 [ 2 1 pg IN3 [ IN3
32 | PO. 618 21 2
0—25 po.7 P1.7 D7 IN4 5 IN4
- IN5 IN5
D]—g INTO P2.0 3; 52 A0 ING g ING
B—7 | INT1 P21 53 23 A1 IN7 IN7
E—g | RD P2.2 ™24 22 | A2 R2 1K
B—1 RXD P2.3 (5 < ALE 10
B—z 10 P2.4 5 & OF CLK
O— ™ P2.5 57 START 12 Ve U2A
b1 XD P2.6 [5g REF+
R Tl " {eoc  Rer- |28 2 1
Bpxi ALEP {550 = VR1 7414
Y1 PSEN = 1 10k —~c2
] e veo 1o
RESET 18 EAVP T4 vee | o001
9 vCce = =
RST ADC0809
R1
c1) R
T c AT89S52
vce —=

Hinh 7-14. Giao tiép vi diéu khién véi ADC 0809.

Trong hé théng hinh 7-14, vi diéu khién st dung 15 dudng diéu khién dé giao ti€p véi
ADCO0809, trong d6 c6 8 dudng dung d€ nhan dit liéu s6 sau khi chuyén ddi (D7:Dy), 3 dudng ding
dé xuat dia chi chon 1 trong 8 kénh (A2A;Ag), 1 dudng ding dé xuit tin hiéu chét dia chi (ALE), 1
dudng diing d€ xuat tin hiéu diéu khién ADCO0809 bit dau chuyén ddi (START), 1 dudng dung dé
xué't tin hiéu diéu khién cho phép xuat dirliéu (OE), 1 dudng dung d€ nhan tin hiéu bdo qud trinh
chuyén ddi két thiic dé ti€n hanh nhan dir liéu.

Gidn d6 thdi gian ctia IC ADC0809 nhu hinh 7-15:

—1f
[ |
START
50% 50% »
| | )
S
ALE  50% 50%
| ¢
| '! twiALC)

ADDRESS 50@ 50%

" L L
INPUT :)( i Analog Value T X
i

I | |
[T T Input Stable —1'
|

| .
T
! ><| Analog Value { ><
| |
[
]

Multiplex Output
Internal

\ 50% ]( 50%
.- tdeoc: o 4
r tconv

[

EOQC

Hi—Z State 90% 0%

Latch Outputs 4 — —

> v 10% 10%
268 Vixd ly
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Hinh 7-15. Gidn do thdi gian cGa ADC 0809.

Trong tng dung ta c6 thé dung 1 dudng diéu khién cd 2 tin hiéu ALE va START. Sau khi ra
1énh ADC thyc hién qué trinh chuyén d6i thi vi diéu khién sé& ki€m tra tin hiéu EOC xem chiing
xubéng mic thip 12 bio hiéu qué trinh chuyén d6i dang xay ra, va chd cho dé&n khi tin hiéu nay lén
mtc cao trd lai thi qué trinh chuyén d6i k&t thiic méi ti€n hanh nhan di liéu.

Ta c6 thé khong thuc hién theo cdch ki€m tra vira trinh bay bing cdch chd ADC chuyén ddi
xong sau 1 khodng thdi gian tcony 16n nhat 1a 116us theo s8 tay tra citu (datasheet) thi bit diu
nhan dit liéu. Khi d6 ta khong cin phdi diing 1 dudng tin hiéu kiém tra chain EOC va chin nay bd
trong.

Luu dd diéu khién ADC 0809 chuyén ddi 1 kénh theo 2 cdch vira trinh bay nhu hinh 7-16:

acddrkenh = 000 addrkenh = 000
start = 0 start = O
gle=0 ale=0
Xudt addrkenh ra [£2:40] Xudt addrkenh ra [A2:40]
Tao xung cho ALE va START Tao xung cho ALE va START

: !

Delay chd muyén déi xong

(a) (b)
Hinh 7-16. Luu dd diéu khién ADC 0809.

Luu dd (a) diéu khién chuyén ddi bing cdch chd tin hiéu trd 15i EOC, luu d6 (b) thi diing
delay. Thdi gian chd phai 16n hon thdi gian chuyén d6i cho trong datasheet.

Vi du 7: Chuong trinh giao ti€p vi diéu khién véi ADC 0809 va 8 led 7 doan.
Yéu cau: dung 1 kénh th 0 va dit liéu sau khi chuyén d6i dang s6 hex hién thi trén 2 led.
K&t qua hién thi nim trong khodng tir 00 dén FF.

quet equ p0 ;dieu khien quet transistor

led7 equ p3 ;dieu khien cac doana,b,c,...

Vixd ly 289
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT

inadc equ pl ;nhap du lieu tu adc

control equ p2 ;dieu khien adc

;ALE bit p0.3

start bit p2.3

org 0000h

mov dptr,#ma7doan
main: Icall ctcd_adc ;goi chtr con chuyen doi du lieu

Icall gma hex bcd ;goi chtrinh con giai ma so hex sang led 7 doan

Icall delayhthi

ljmp main ;nhay ve chuyen doi tro lai
D0:0:0.0:0:0:0:0.0:0.0:0.00.:0.0:0.0.0.0.0:0.0.:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.0:0:0.0.0.0:0.0.0.:0.0:0.0.0.0.0:0.0.0.0:0:0.0.0.0:0.0.0:0.0:0.0.0.0.0.:0.
;chtrinh con chuyen so hex thanh so BCD va sau do thi chuyen
;ma BCD thanh ma 7 doan de hien thi so thap phan
9.0:0:0:0.0.:0:0:0'0.0.0:0:0'0.0.0:0.0.0.0:0:0.0.0.0:0:0:0.0.0:0.0.0.0.0:0.0.0.0:0:0.0.0.0:0:0.0.0.:0:0:0.0.0.0:0.0.0.0.:0:0.0.0.0:0.0.0.0.0:0.0'0.0.0:0.1
gma_hex bced:

mov  b,#10 ;chuyen so hex sang ma BCD

div ab

mov 10h,b ;luu hang don vi BCD

mov b,#10

div ab ;(@) chua so hang tram, (b) chua hang chuc

move  a,@a+dptr

mov 25h,a ;cat so hang tram

mov a,b

move  a,@a+tdptr

mov 26h,a

mov a,10h

movc  a,@a+dptr

mov 27h,a

ret
D0:0:0.0:0:0:0:0.0:0:0:0.0.0.:0.0:0.0.0.0.0:0.0.:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.0:0:0.0.:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.0:0:0.0.0.0:0.0.0:0.0.:0.0.0.0.0.:0.1
;chuong trinh con chuyen doi du lieu analog sang so ket qua luu trong A
D:0:0:0.0.:0:0:0:0:0.:0.0:0.0:0.:0.0:0.0.0.0:0:0.0.0.0:0.0.0.0.0:0.0.0.:0.0:0.0.0.:0:0:0.0.0.0:0:0.0.0.0:0.0.0.0.0:0.0.0.0.:0:0.0.0.0.:0.0.0.0.0:0.0.0.0.0.:0.1
ctcd_adc: mov control,#00000000B ;goi ra port

setb start ;start = 1

nop

nop

clr start

Icall delayhthi ;goi chtr con delay co hien thi

mov a,inadc ;doc du lieu sau khi chuyen doi

ret
D0:0:0.0:0:0:0:0.0:0.0:0.0.0:0:0:0.0.0.:0.0:0.0.:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.0:0:0.0.:0.0.0:0.0.0.0:0.0.0.:0.0:0.0.0.0.0:0.0.0.0:0.0.0:0.0:0.0.0.0.0:0.
;chuong trinh con co ghep chtr con hien thi
D:0:0:0:0.:0:0:0:0:0.:0.0:0.0:0.:0:0:0.0.0.0:0:0.0.0.0:0.0:0.0.0:0.0.0.0.0:0.0.0.:0:0:0.0.0.0:0:0.0.0.0:0.0.0.0.0:0.0.0.0.:0:0.0.0.0.:0.0.0.0.0:0.0.0.0.0.:0.1
delayhthi: mov Teh,#20
pqn: mov 7th,#30
delpqn: Icall hthi ;goi chuong trinh con hien thi

djnz 7th,delpgn

djnz 7eh,pgn

ret
D0:0:0.0:0:0:0.00:0.0:0.00.0.0:0.0.0.0.0:00.:0.0.0.0.0.:0.0:0.0. 9.0.0:0.0.0.0:0:0.0.0.0.0.0..:0.0:0.0.9.0.0:0.0.0.0.0.0.0.:0.0:0.0.0.:0.0:0.0'0.0.0.0.
;chuong trinh con hien thi ket qua dang so hex sau khi giai ma ra led
D0:0:0.0.:0:0:0:0.0:0.0:0.0.0.:0.0:0.0.0.0.0:0.0.:0.0:0.0.0.:0.0:0.0.0.:0.0:0.0.0.0:0:0.0.0.0:0.0.0:0.0:0.0.0.0.0:0.0.0.0:0:0.0.0.0:0.0.0:0.0.:0.0.0.0.0.:0.
hthi: mov led7,27h ;lay du lieu tung kenh

. 2 1.7
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
mov quet,#11111110b ;goi ma quet cho 1 led sang
lcall delayl0
mov quet,#0fth ; tat het de chong lem
mov led7,26h ;lay du lieu tung kenh
mov quet,#11111101b ;goi ma quet cho 1 led sang
Icall delayl0
mov quet,#0ffh ; tat het de chong lem
ret

D00°00.:0.0:0.09.:0.0.0.00.0.0.000.0.0.09.0.0.0.09.0.0.0.00.0.0.0.00.0.0.0.0.0.0.0.00.0.9.0.0.0.0.9.0.0.0.0.0.0.0.:0.0.0.0.0.0.0.0.0.0.0.0.0.¢
delay10: mov 7ch,#50h

djnz  7ch$

ret

;khai bao ma 7 doan tu so '0' den so '9'

ma7doan: db 0CO0h,0F9h,0A4h,0B0h,099h,092h,082h,0F8h
db 080h,090h,088h,083h,0c6h,0a1h,086h,08¢h

end

Trong chudng trinh st dung cdc khai bdo: “quet” va “led7” 1a 2 port giao ti€p diéu khién 8
led 7 doan, “inadc” 1a port k&t n6i véi 8 dudng dit liéu s6 ngd ra cda adc 0809, “control” 1a port
k&t ndi diéu khién chon kénh va céc tin hiéu diéu khié€n Start va ALE ndi chung.

Trong chuong trinh sit dung delay dé chd ADC chuyén d&i xong. Trong thdi gian chg thi vi
diéu khién sé& thyc hién quét 8 led 7 doan d& hién thi dit liéu.

Bdi tdp 8: Hiy viét chuong trinh chuyén ddi kénh tht 0 va k&t qua hién thi dang s6 BCD
trén 3 led.

Bdi tgp 9:Hiy vi€t chuong trinh chuyén ddi ADC kénh tht 0 va kénh thi 1 hién thi trén 3
led 7 doan.

2. Giao tiép vi diéu khién véi ADC ICL7109:

Véi vi mach ADC 0809 chi chuyén ddi 8 bit, khi c6 nhitng yéu ciu véi s6 bit nhiéu hon thi vi
mach hién dang dugc st dung phd bi€n 12 ICL7109. Cic thong s6 1am viéc clia vi mach nhu sau:

- ADC 2 do doc 12 bit.
- Céc ngd ra 3 trang thdi tuong thich véi TTL t6 chic theo byte.

- C6 cdc ngd vao RUN/HOLD va ngd ra STATUS ding dé gidm sdt va diéu khién qud
trinh chuyén dai.

- Nhiéu c6 gia tri thap 15uVp.p.

- Dong ngd vao rat nhd khodng 1pA.

- Toc dd chuyén ddi 3014an/ 1giay.

- Mach dao ddng tich hgp bén trong st dung thach anh 3.58MHz.
- Dung ngudn 5V.

S6 d6 chan cia IC ADC ICL 7109 nhu hinh 7-17

. 2 1.7
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| Chuong 7. Giso tip ting dng vi didu ki SPKT
GND hd v+
STATUS REF IN -
POL REF CAP-
OR REF CAP+
B12 REF IN+
B11 IN HI
B10 INLO
B9 COMMON
B8 INT
B7 AZ
B6 BUF
BS REF OUT
B4 V-
B3 SEND
B2 RUN/AOLD
B1 BUF OSC OUT
TEST 0SC SEL
LBEN 0SC OUT
ABEN 0SC IN
TELOAD MODE

Hinh 7-17. S6 dé chan IC ADC ICL 7109.
Sd dd giao ti€p vi diéu khién v6i ADC ICL 7109 nhu hinh 7-18:

+5V
R ™M J1

c3 1 R4
1 2 20K

U1
o331 po.o P1.OT2 [ 151 b1 IN+ o2 CoNz
O—5 P01 PLUTX[S 12| B2 IN- —1 R3
O—36 Po.2 P1.2 [y 13 B3 6 =
O—3e P0.3 P1.3 5 5| B4 REFIN+ [3g = 5K
C—32 Po.4 P1.4 ¢ 11 B5 REFIN- 55—
O—53 PO.5 P1.5 [ 101 B6 9y =
DT P0.6 P1.6 g 9 | B7 OSCIN {53 | Yo—
0—51 p0.7 P1.7 B8 0SCouT ||:|J P
8 30 3.58MHz
12 | — 21 7] B9 BUFF VVRE | 22K
o3 | INTO P20 1m0 | 6| B10 31 [_ca
o—5| RD P2.2 5 25 | B12 32 > c5_
O— RO P2.3 5z CO—=2BUFOSCOUT __ INT [57 o 1 1M
O—z 10 P2.4 REFCAP+ :
15 26 38
0—3 T P2.5 57 4 REFCAP- 759 _/I Cc2
T ) P2.6 [5g 3 OR REFOUT [5g—0
0—24 WR P2.7 > POL V-
19 =1 30 BIARS —— |2 5V
- aEp 2o of RUN/HOLD 5>
PSEN [0 CEILOAD SEND
Y1 19 17
[ T 18| HBEN TESTIMa0 1, sy
T EANV, LBEN v+
RESET 18 Lo Vé‘; 241 OSCSEL MODE g;

[ T 2 RsT CoM
R1 = =
c1Y R ICL7109
? c AT89S52

vCC —
Hinh 7-18. Giao tiép vi diéu khién AT89552 vai IC ADC ICL 7109.

Trong sd @6 hinh 7-18, vi diéu khién ding 12 dudng két ndi vdi 12 dudng dit liu sd ngd ra
ctia ADC 7109 tir B12:B1. 4 dudng diéu khi€n bao gdm: dudng diéu khi€n chon chip CE, dudng

. 2, 7/
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Chuong 6. Thigt k& hé théng vi T Iy. SPKT

ki€m tra cuc tinh duong khi POL & mitc H, dudng ki€m tra trang thdi STATUS & mic H khi dit liéu
da dudc chot, va dudng ki€ém tra tin hiéu OR cho biét tin hiéu tuong ty ngd vao cé vugt qui
ngudng hay khong.

Dai v6i ADC 7109 thi qué trinh diéu khién chuyén d6i don gidn hon vi n6 chi c6 1 kénh va
chuyén d6i lién tuc. Luu d6 chuyén ddi nhu hinh 7-19

CE=0

OR=0
5
2]
CE=1
[

o
D

Hinh 7-19. Luu db diéu khién ADC ICL 7109.

Khi muén doc dit liéu tirt ADC thi diéu khién cho CE xudng mitc 0, ti€n hanh ki€m tra xem
tin hiéu bdo tran d& bi€t c6 bi tran hay khong: n&u bi tran thi dif liéu s6 nhan vé khdng c6 y nghia
vi ching khdng diing, n€u khong bi tran thi ti€n hanh nhan dit liéu, cho CE Ién mic 1 trd lai. Két
thic 1 chu k¥ va ti€n hanh xt 1y k&t qua.

3. Giao tiép vi diéu khién v&i DAC 0808:

DAC 13 vi mach chuyén d&i tin hiéu s& sang tin hiéu tuong tw, vi mach thudng dudc st dung

phd bién 1a DAC 0808 - 8 bit:

Sd dd chan DAC 0808 nhu hinh 7-20:

Vixd i . _ . 293
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| Chuong 7. Giso tip ting ding vi didu ki SPKT
Vee =1 AB LSB
Vegr ()3 A6
COMPENSATION — 4 AS
NC (NOTE 2)=—15 Ad
GND -6 A3
|0--18 A1 MSB

Hinh 7-20. So dd chan IC DAC 0808.
Sd dd giao ti€p vi diéu khién véi DAC 0808 nhu hinh 7-21:

5K
5V -12V R4
+12V
o
Tl DAC 0808 <l
8 9 N
D—gg P0.0 P1.0/T2 ; g D0~ ZoUT 2 6
B—357 PO.1 P1.1/T2X [5 77| DI 3
O—— P0.2 P1.2 D2 -
o35 ?265 P0.3 P13 2 $ps  vrers 2 vge T &
34| P04 P14 176 10 = -
35| P05 P1.5 77 11 - ) J1
O—35| P0.6 P16 [g 12 o
B—" Po.7 P1.7 v
D}_gmm— 20 g; R ANALOG OUT
E—7 ] INT1 P2.1 [ 23
B—5RD P22 [
B—74 RXD P2.3 [ s
0—: T P2.4 5g
b—3m P25 5, —a
o 16 IxXD P2.6 28 -
OC—— wR p2.7 4
19 5y ALELE%C‘
Y1 PSEN [0
] e
RESET 18 4, EAVP 3
9 vCC
RST
R1
c1) R
T c AT89S52
vce —

Hinh 7-21. S6 dd giao tiép vi diéu khién véi DAC 0808.

Trong sd dd giao ti€p vi diéu khién diing port 1 d€ xuat dif liéu s& d€n DAC 0808, tin hiéu
ngd ra cia DAC dudc dua qua mach khué€ch dai ding op-amp OP07 hoiic op-amp 741, bién tr§ R2
diing @€ chinh dd phan gidi cho DAC.

IV. VI DIEU KHIEN GIAO TIEP VGI RELAY VA DONG CO BUGC:
1. Giao tiép vi diéu khién véi RELAY:

Trong cdc tng giao ti€p diéu khién cic thiét bi st dung ngudn 220VAC thi phai diing cédc
linh kién giao ti€p trung gian. Cé4c linh giao ti€p bao gdm relay, SCR, TRIAC, ...

294 Vixd ly
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Trong phin nay sé trinh bay phan giao ti€p vdi relay.

Khi st dung relay can phdi biét cdc thong sd: dién 4p 1am viéc clia cudn day, dong 1am viéc
A A N N *A N cA (g e R R 3 A - R .
ctia cudn day va dong dién lam viéc cta ti€p di€m d€ di€u khién tai.

Sd db mach giao ti€p vi diéu khién v&i 2 relay nhu hinh 7-22:

Trong so d6 st dung relay diing ngudn 12V, transistor chon c6 dong 1am viéc Ic phdi 16n hon
dong lam viéc cia cudn dy relay.

MJi relay thudng c6 1 ti€p diém thudng hd va 1 ti€p diém thudng déng.

P1.0/T2
P1.1/T2X
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7

P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
P2.6
P2.7

PSEN

EA/VP

o N[ |0 jwN|—=

N NN
ENJIN] N i

O gg P0.0
B—g7 PO.1
B—25 PO.2
O—35| PO.3
B—g PO.4
B—g3| PO.5
O—2 - P0.6
0—=4 P0.7
O 1:23 INTO
O—71 INT1
B—5 RD
B— RXD
B— T0
O—
E—5 1 XD
O WR
19
J_ X1
i
RESET L 18 4.,
(L 1 + & RST
C1) R
T c AT89S52

vCC —

Hinh 7-22. So db giao tiép vi diéu khién vdi relay.

Trong so dd hinh 7-22 c¢6 1 khuyé&t diém: néu ta st dung ti€p diém thudng hd cla relay dé

diéu khién t3i 1a dong co thi khi vi diéu khién méi cAp dién thi mach auto reset s& thyc hién lam
cdcngd ra clia cdc port 8 mitc H = lam cdc transistor din = relay déng = dong co chay. Hét thaoi
gian reset thi vi diéu khi€n mdi thyc hién chuong trinh tit dong cd, su kién nay sé& x3y ra khi ta

nhan nit reset hé thong. Piéu nay nguy hi€m cho cic ddi tugng dugc diéu khién biing dong cd.

P& khic phuc khuyét di€ém trén bing cdch thém 1 cdng ddo & ngd ra trude khi diéu khién
transistor hozc dung IC giao ti€p ULN2803 nhu hinh 7-23:

Vixt ly
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| Chuong 7. Giso tip ting ding vi didu ki SPKT
+12V +12V +12V +12V
) ) [}
)| [fe] [fe] )|
l_ | l_ | l_ | l_ |
0—321 b0 P1.0m2 H—0 | | | | | | | |
=8 py  primex [0 | | | |
0311 po2 P12 [0 L J L L L
5—5—35 PO.3 P1.3 J—DS — = r— | — - — |-
DD 34 | P04 P1.4 7 DD N ~ R1 ~ ~ R2 N ~ R3 ~ ~ R4
o33 | P05 P57 RELAY RELAY RELAY +12V  RELAY
032 £09 P17 2o 162
; . 4
12 | — 21 1 18 2
0—5 INT0 P2.0 INT  OUT1
D%— INT1 P2.1 52 g IN2  OUT2 ]é i
B—5 ] RD P2.2 [o 2| IN3 OUT3 75 5
DJ—M RXD P23 [ =]IN4  OuTd 2 .
O0—Z 10 P24 220 5 N5 OUT5 [+ 7
o151 14 P25 [F28—0 > IN6  OUT6 [5 5
o po P26 [oL—0 5| IN7  OUT7 [ 5
o161 WwRr p27 280 IN8  OUT8 TV
> X1 ALER 22— _|_—9— GND  COM _mj 1Rg:(2
PSEN [22—0 —
=i N =
RESET E/VF' ULN 2803
'>F<é T vce
c R

Hinh 7-23. So db giao tiép vi diéu khién vdi 4 relay qua IC giao tiép ULN2803.

Trong s6 dd trén ULN 2803 1a IC giao ti€p dém ddo: v6i mdi ngd ra chiu dong chay vao lén
dé&n 500mA, dién 4p lam viéc 1én d&én 50V hoidc 95V tuy theo loai. Ngd vao tudng thich véi ho
TTL. C6 diode bdo vé & ngd ra. Trong mach st dung 4 ngd ra ctia vi diéu khién dugc dua qua 2
cong NOT nén khi vi diéu khién bi reset thi trang thdi ngd ra cfia cdc port biing 1, ngd ra ctia IC
ULN 2803 ciing biing 1 tuong ng vdi ngudn 12V nén relay khdong din. Nguge lai néu ngd ra cla
vi diéu khién biing 0 thi relay din.

2. Giao tiép vi diéu khién v&i dong co budc:

Pong cd budc c6 chifc ning diéu khién cdc thiét bi di chuyén vdi khodng cdch ngin vi du
nhu diéu khi€n di chuyén ddu doc dia. Tuy thudc vio cong suit ctia ddong cd ma st dung cdc mach
giao ti€p cho phit hgp. Thudng thi cdc dong co busce ludn di kém vSi mach diéu khién va chi nhian

1énh tir vi x¥ 1y hay vi diéu khién.

Hinh 1 dong cd budc loai nhod diing trong 6 dia mém 1.2 MB nhu hinh 7-24:

Hinh 7-24. Hinh dong co budc loai nhé.

So d6 diy bén trong dong cd budc nhu hinh 7-25:
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT
Coil 4
1 Coil 3
“ Common
r Coil 2
Coill

Hinh 7-25. Cac cuon dday bén trong dong co budc.

Pong cd budc don cuc cé 5 ngd ra: trong d6 c6 4 dau diy coill: coil4 ding d€ diéu khién con
d4u day common diing @€ ndi ngudn cung cap. Ki hiéu cac mau diy theo qui dinh nhu hinh 7-26:

Black +1Zv Common
Red Coill
Brown Coil3
Green CoilZ
Thite Coild

Hinh 7-26. Cac cuon day bén trong dong co budc.

Pong cd budc don cuc cé 6 ngd ra: trong d6.c6 4 dau diy coill: coil4 dung d€ diéu khién con
2 dau day con lai chinh 1 ddy common dug¢ tich ra 1am 2 khi ding phai ndi cd 2 véi ngudn cung
cap. Hai ddy common nay c6 ciing mau.

Céch xdc dinh cdac cudn diy cia dong co budc theo trinh ty nhu sau:

NoGi cuon ddy common véi ngudn cung cap

Chon mot dau day va ndi dau day do H
xudéng mass va gid sU dau day do la day thd 4
- hay xem hinh bén phai tuang Ung. m

GiU nguyén budc trén

Tiép theo chon 1 dau ddy tiép theo trong H
3 ddu con lai va néi v6i mass - quan sat thay
rotor quay nhe 1 budc theo chiéu kim dong ho m ' o E

thi d6 1a cudn ddy thi 3. ;

Théo cudn ddy thi 3 ra khéi mass

Tiép theo chon 1 dau day tiép theo trong H
2 dau con lai va nbi véi mass - quan sat thay
rotor quay nhe 1 budc ngudc chiéu kim dong 3 \ E

ho thi d6 la cudn day thd 1.

. 2, 7/
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT
Cuon day con lai la cuon day thi 1 nhung I4I
ta cing cé thé kiém tra béng cach nbi nd voi
mass - quan sat thay rotor khong quay. m * E
Izl

Céch xdc dinh cuén diy common bing chon 1 diu diy tuy ¥ 1am diy common, do dién tr§
véi 4 diu day con lai: néu 4 gid tri dién trd déu bing nhau thi dau diy da chon l1a diu common,
néu khong bing thi chon dau diy khdc va thuc hién lai s& tim ra dudc ddu diy common.

Trinh ty diéu khién dong co budc gdbm c6 3 ki€u: ki€u kich 1 cudn day, ki€u kich 2 cudn day
va cdch diéu khién nita budc.

a.  Kiéu diéu khién kich 1 cudn day nhu hinh 7-27:

a.l on off off off m

a2 off o1t off off m

a3 off off 011 off m

a.d off off off on m

Hinh 7-27. Diéu khién kich 1 cudn day.

Trong hinh trén thi mdi 1 thdi diém chi c6 1 cudn diy & trang thai “on”. Pong cd s& quay mdi
budc khi thay d6i trang thdi diéu khién.

Muén quay ddo chiéu thi trinh ty diéu khién ti€n hanh theo chiéu ngudgc lai.

b.  Kiéu diéu khién kich 2 cudn day nhu hinh 7-28:

2956 : Vixd ly
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u

b.1 on on off off 1 ; E
1 5]
©
h.2 off ol o1l off m \ E
5]
-
bh.3 off off on on m x E
5]
=
b4 oLl off off oL m \ E
5]

Hinh 7-28. Diéu khién kich 2 cudn day.
c.  Phdihdp 2 cach diéu khién dé diéu khié€n nita buc nhu hinh 7-29:

. 2, 7/
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| Chuong 7. Giso tip ting ding vi didu ki SPKT

M

a.l oL off off off m * E
IZI
B

bh.1 on on off off m ; E
IZI
M

a2 off o1 off off m—.lh-E
IZI
-

h.2 off on on off I \ E
IZI
-

a3 off off on off 3 * E
IEI
=

b.3 off off on on 1 / E
IZI
B

ad off off off on 34‘—E
IZI
=

b.4 on off off on 3 \ E
IZI

Hinh 7-29. Diéu khién phdi hgp cé hai.
Trong cdch diéu khién nita budc c6 ta't ci 8 trang thdi khic nhau.
500 Thu vien DH SPKT TR HCM- http:/waanthuvienspkt.edun Vixtly
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Sd db mach giao ti€p vi diéu khién v6i ddong cd bude nhu hinh 7-30:

D—gg P0.0 P1.0/T2 —D;
B—57 PO.1 P1.1/T2X 50
O—551 PO.2 P1.2 [0
C—2— P0.3 P1.3 5=
B—2 Po.4 P14 =
B33 P05 P15 [0 +12V
e R P1.6 [g—= 1c2
0—=5+ p0.7 P1.7 3 1
D% INTO P2.0 %; ; IN1 ouUT1 ]3 g
O—71 INT1 P2.1 53 371 IN2 OUT2 g 4
B—5 | RD P2.2 5, 2 N3 ouT3 5 5
B— | RXD P2.3 55 5 IN4 OUT4 4 6
B—z T0 P2.4 oo 5 IN5 OUT5 3 7
DT T P2.5 TD 7| IN6 OUT6 [ 8
B—s | XD P2.6 [5g g IN7  OUT7 =73 —
O—— wR p2.7 —4 IN8 ouTs
J_fw-m ALE/P %‘:‘ J_—g GND  com 2o 'f(;\,'f
Y1 PSEN [0 = DONG CO BUOC
L] — 31 ULN2803 )
RESET 84, EA/VE e 82::;
9 I'RsT vee Coil3
I{| c R Coil4
qo 10k ATg9s52

vCC —
Hinh 7-30. So db giao tiép vi diéu khién v&i dong co budc qua IC ULN2803.

Chan common clia dong cd budc phdi ndi vdi ngudn ma dong cd Iam viéc. Néu dong co cong
sudt 16n véi dong lam viéc 16n hon dong ctia IC ULLN2803 thi nén dung transistor.

Vi du 8: Chuong trinh diéu khién dong co budc quay lién tuc 1 chiéu: dung ki€u diéu khi€n
kich 1 cudn day:
D00:00:0:0:0:00:0.0:0.00.:0.0:0.00.0.0:09.:0.0:0.00.:0.0:0.0 9.0.0:0.0.0.0.0:0.0.0.0:0.0.0.:0.0:0.0.9.0.0:0.0.0.0:0:0.0.:0.0:0.0.0.:0.0.0.0.9.0.0:0.0.0.0:0.0.0.0.0:0:0.0:0.0:0.0.0.0.0:0.0.0.0.0.
;chtr dieu khien step motor quay lien tuc theo 1 chieu, thoi gian delay dai thi dong co quay cham
;thoi gain nho thi dong co quay nhanh, thoi gian qua nho thi dong co khong dap ung duoc se dung yen
;dung 1 port de dieu khien motor qua ic giao tiep 2803 - dung 4 bit thap hoac 4 bit cao

SXXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX

outstep equ pl
org 0000h
main: mov outstep,#10001000b

Icall delay

mov outstep,#01000100b

Icall delay

mov outstep,#00100010b

Icall delay

mov outstep,#00010001b

lcall delay

sjmp  main
SXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXX
;chuong trinh con delay
SXXXKXXXXKXXXXX XXX XX XXX XXKXXXXKKXXKXKXXXKKXXXKKXXXKKXXXK

delay: mov r6,#0

del: mov 17,#0
dinz  17.$
djnz r6,del
ret

end

z N CPN R A 2 < A Q
Vi du 9: Chuong trinh di€u khi€n dong co budc quay 1 vong roi ngung:
SXXXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXXXXXX
;chtr dieu khien step motor quay 1 vong roi ngung luon

. 2, 7/
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT
;dung 1 port de dieu khien motor qua ic giao tiep 2803
XX XX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXX

outstep equ pl
sobuoc equ 50 ;loai dco: 50x4=200 buoc
org 0000h
mov dptr,#datastep ;nap dia chi quan ly ma
mov 10,#0
mov r2,#sobuoc ;50 chu ky la vong
main2: mov rl,#4 ;1 chu ky 8 buoc
mainl: mov a,r0

movc  a,@atdptr
mov outstep,a
Icall delay

inc r0
anl 00h,#03h ;anl r0 voi 0000001 1b
djnz rl,mainl

djnz r2,main2

simp  $ ;dung lai
SXXXXXXXKXXXXXKXXXXXKXXXXXXXXKXXXXKXXXXKXXXKXKXXXKXXXXKXXXXKKXXXX
;chtr con delay
SXXXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXX

delay: mov r6,#10h

del: mov r7,#0
dnz  17.$
djnz r6,del
ret

;XXXKXXXXKXXXXXKXXXXKXXXKXXXXKXXXXKXXKXKXXXKXXXXKXXXXKXXXXKXXXX
;khai du lieu dieu khien dong co buoc
SXXXKXXXXKXXXXXKXXXXXKXXXKXXXXXKXXXXKXXXKXKXXXKKXXXKXXXXKXXXXKKXXX
datastep: db 10001000b

db 01000100b

db 00100010b

db 00010001b
end

DPong co st dung trong bai vi du nay c6 thong s6 1a 1 vong 200 budc.

Bdi tdp 10: Hiy thi€t k& mach diéu khién 1 dong cd budc v6i cac nit nhan 1a Start, Stop, Inv
va giao ti€p véi 4 led 7 doan. Vi€t chuong trinh diéu khié€n dong cd budc véi yéu cau nhu sau: khi

nhan nit Start thi ddng co chay va hién thi s& budc trén led 7 doan, khi nhan niit stop thi dong co

ngirg, khi nhan niit ddo chiéu thi dong cd dio chiéu.

V. VI DIEU KHIEN GIAO TIEP VGI LCD:
1. Gigi thiéu LCD:

O céc phin giao ti€p v6i led 7 doan c6 han ché vi chi hién thi dudc cdc s6 tir 0 d&n 9 hodc s6
hex tir 0 d€n F — khong thé nao hién thi dugc cdc thong tin ki tw khac, nhung chiing sé& dudc hién
thi day di trén LCD.

LCD c6 rit nhiéu dang phan biét theo kich thudc tir va ki ty dén hang chuc ki ty, tir 1 hang
dé&n vai chuc hang. Vi du LCD 16x2 c6 nghia 1a c6 2 hang, mdi hang c6 16 ki tw. LCD 20x4 ¢6
nghia 12 c6 4 hang, mdi hang c6 20 ki ty.

. 2, 7/
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Hinh ciia 1 LCD 16x2 nhv hinh 7-31:

ql‘I-F""-' -

[ LLO-WELCOME TO
- 1 N CROCONTROLLER

Hinh 7-31. Hinh cba LCD
2. So dd chéan cba LCD:

LCD c6 nhiéu loai va s& chin clia chiing ciing khdc nhau nhung c6 2 loai phd bién 1a loai 14
chin va loai 16 chan, sy khdc nhau 1a cdc chAn ngudn cung cip, con cdc chan diéu khién thi khong
thay ddi, khi s& dung loai LCD nao thi phai tra datasheet clia chiing d€ bi€t r6 cdc chan. So db
chan ctia LCD nhu bang sau:

Pin No | Name T/O Description
1 Vss Power GND
2 Vdd Power | *5v
3 Vo Analog | Contrast Control
4 RS Input Register Select
5 R'W Inpur Read Write
] E Input Enable (Srrobe)
7 Do I'o Data L5EB
8 D1 (8] Data
9 D2 {8] Data
10 D3 IO Data
11 D4 IO Data
12 DA IO Data
13 D6 o Data
14 D7 o Data M5B

Bdng 7-6. Cac chan cia LCD

Trong 14 chan cia LCD dudc chia ra 1am 3 dang tin hi€u nhu sau:

Cc chén cdp ngudn: Chan s6 1 1a chan ndi mass (0V), chan thi 2 12 Vdd ndi v6i ngudn +5V.
Chan tht 3 diing d€ chinh contrast thudng ndi v6i bién trd.

Céc chan diéu khién: Chan s6 4 12 chan RS diing d€ diéu khién Iwa chon thanh ghi. Chan R/W
diing d€ diéu khién qu4 trinh doc va ghi. Chan E 1a chin cho phép dang xung chét.

Céc chén dit liéu D7:DO: Chan s6 7 d€n chan s6 14 13 8 chin dung d€ trao d6i dif lidu gitra
thi€t bi di€u khi€n va LCD.

3. So d6 mach giao tiép vi diéu khién véi LCD:

Trong phian nay sé trinh bay phan giao ti€p vi di€u khi€n véi LCD. Hinh 7-32 sé& trinh bay
k&t ndi diing vi diéu khién 87C751 clia cong ty “HANTRONIX” tir tai liéu trén Internet.

. 2, 7/
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tChxofng 7. Gizo tiép \ing dung vi diu khién

5V
A

L
L

c3 _J: SW1

0.1uF

R2 S 20k0nhm

XTR1

CJ16MHz

C1 2

33DF_—|: I33DF

vad

GND

I RST

P1.0
P1.1
P1.2
P1.2
P14
P15
P16
P1.7

U1
87C751

P3.0
P31
P3.2
P33
P34
P35
P36
P3.7

DO
D1
D2

D4
D5

D7

RS
RW

LCM1
Char LCD Module

VDD

VL

GND

INC.

Hinh 7-32. Giao tiép vi diéu khién 87C751 vdi LCD.
C6 thé diing vi diéu khién AT89S52 dé diéu khién LCD véi sd dd k&t ndi nhu hinh 7-33:

SPKT

S = 10KOhm
R1

L-% P0.0 P1.0/T2 ; bo
O—37- PO.1 P1.1/T2X |5 g;
B—s5 PO.2 P1.2 = o
B—gp| PO.3 P1.3 & o
DT PO.4 P1.4 5 s
B—35 PO.5 P1.5 [= e
B3| P06 P1.6 8 D7 vce
0—=— P0.7 P1.7 o
cBIWE  pol :
DT INT1 P2.1 23 R/W
DT RD P2.2 [5f RS
O— RXD P23 55 1
o150 P24 126 Vg R3
ST P25 7 1+ 10K
b—6 1 IX2 P2.6 [
O—— wR p2.7 ——H
i alHD %ﬂ vss
v PSEN =01
EA 31 =
RESET 18 | EAVP T3
9 [ X VCC
RST
R1
c1) R
AT89S52 LCD
T c
vce —

Hinh 7-33. Giao tiép vi diéu khién AT89S52 véi LCD.
Chia y: khi 1dn ddu sit dung LCD thi phai chinh bi&n trd sau cho cdc ki ty hién thi trén LCD
thi durng lai.
4. Cac lénh diéu khién LCD:

Dbé diéu khién LCD thi c6 cdc IC chuyén dung dudc tich hgp bén dudi LCD c6 ma s& 447801
dé&n cdc IC 447809. Trong IC ndy c¢6 bd nhé RAM dung dé lvu trit dit liéu can hién thi va thuc hién
viéc diéu khién LCD hién thi.
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Cic diéu khién bao gdm cdc 1énh dudc liét ké & bang sau:

Instruction RS|IRW|D7|Dé6 | DS | D4 | D3| D2|D1| DD Description Clacks
NOP O 0|0 |0|0] 0] 00| 0|0 |NoOperation 0
Clear Display 0|0 |0 |0 |0 0] 0] 0] 0|1 |Clears dizplay & zets address countar to zero. 163
Cursor Home O[O0 |0 0] 00| 0] 0] 1] 0|Setsaddress connter to zero, returns shifted 3

display to original position.
DDRAM contents remains unchanged.
Entry Mode Set 0(0 [0 |0 0| 0| 0|1 ]|LD| S |Setscuarsormove direction. and specifies 3
automatic shift.
Display Control 0|0 |0 |0|0|0]1]|D]|C| B |Tunsdisplay (D). cursor on/off (C) or curser 3
blinking(B).
Cursor/dasplay shaft | O | O | O | O | O | 1 |S/CIR/L| 0 | O | Moves cursor and shift display. DDRAM contents 3
remains unchanged.
Function Set 0|0 |0 |0 |1 |DL|N|M| G| 0 |Setsmterface data width(DL), number of display 3
lines (N M) and voltage generator control ((G).
Set CGRAM Addr | 0 | 0 | 0 1 | Character Generator EAM | Sets CGRAM Address 3
SetDDRAMAddr | 0 | 0 | 1 Display Data RAM Address | Sets DDRAM Address 3
Busy Flag & Addr | 0 | 1 | BF Address Counter Reads Busy Flag & Address Counter 0
Read Data 110 Read Data Reads data from CGRAM or DDRAM 3
Write Data 1 1 Write Data Writes data from CGRAM or DDRAM 3

Bang 7-7. Hinh cba LCD

Lénh xod man hinh “Clear Display™: khi thyc hién 1énh nay thi LCD s& bi xod va bd dém dia
chi dugc xod vé 0.

Lénh di chuyén con tré vé diu man hinh “Cursor Home™ khi thuc hién 1énh nay thi bo d€m dia
chi dudc xo4 vé 0, phan hién thi trd v& vitri gdc da bi dich trude d6. Noi dung bd nhé RAM hién
thi DDRAM khong bi thay ddi.

Lénh thiét 14p I6i vao “Entry mode set”: 1énh ndy dung d€ thi€t 1ap 16i vao cho céc ki ty hién
thi, bit ID = 1 thi con trd ty dong ting 1én 1 mdi khi c6 1 byte dit liéu ghi vao bo hién thi, khi ID =
0 thi con tré s& khong ting: dif liéu mdi s& ghi d& 1én dit liéu cii. Bit S = 1 thi cho phép dich chuyén
dit liéu mdi khi nhan 1 byte hién thi.

Lénh ctiéu khién con trd hién thj “Dieplay Control”: 1énh nay ding d€ diéu khién con trd (cho
hién thi thi bit D = 1, tdt hién thi thi bit D = 0), tit md con tré (md con trd thi bit C = 1, tdt con trd
thi bit C = 0), va nhap nhdy con tré (cho nhap nhdy thi bit B = 1, tit thi bit B = 0).

Lénh di chuyén con tré “Cursor /Display Shift™ 1énh nay dung d€ di€u khi€n di chuyén con
tré hién thi dich chuyén (SC = 1 cho phép dich chuyén, SC = 0 thi khong cho phép), huéng dich
chuyén (RL = 1 thi dich phdi, RL = 0 thi dich trdi). Noi dung b6 nhé DDRAM vin khong déi.

Lénh thiét 14p dia chi cho by nhé RAM phat ki tu “Set CGRAM Addr”: 1énh nay dung dé thit
1ap dia chi cho bd nhé RAM phat ki tu.

Lénh thi€t I4p dia chi cho b nhé RAM hién thi “Set DDRAM Addr”™ 1énh nay dung d€ thi€t
1ap dia chi cho bd nhé RAM luu trit c4c dif liéu hién thi.

Hai 1énh cudi cling 1a 1énh doc va 1énh ghi dit liéu LCD.
Dang s6ng céc tin hiéu khi thuc hién ghi dit li€u vao LCD nhu hinh 7-34:
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Chuong 7. Gizo tiép (ing dung vi diéu khién SPKT
RS
tas ™" *tan
R/W
r* tw < Y P
s
Enable
- r—r —tds—h le th
Data Valid Data
te

Hinh 7-34. Dang séng diéu khién cla LCD.
Nhin vio dang séng ta c6 thé thdy dudc trinh ty diéu khién nhu sau:
- Diéu khién tin hiéu RS.
- Piéu khién tin hi¢u R/W xuéng mic thap.
- Piéu khién tin hié¢u E 1én mtc cao d€ cho phép.
- XuAtdir liéu D7:DO.

- Diéu khién tin hi¢u E vé& mifc thap.

Dbiéu khién tin hié i R/W 1én miic cao trd lai.

5. Luu dd diéu khién LCD:

D& diéu khién LCD thi phai biét trinh ty diéu khién dudc xdy dung theo cdc luu d6 nhu hinh
7-35:

Ce . 2, 7/
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o)

v

Khéi tae LCD Gdi hi diéu khién 38H

Hién thi hdng thi 1 Gdi Wi diéu khien 38H

| !

Hién thi hang thii 2

Gai #i dicu khien 38H

Gdi #i diéu khién OCH

Gdi hi diéu khién 0TH

.

(a) (b)
Hinh 7-35. Luu db diéu khién LCD.

Trong luu @b hinh (a) d6 13 luwu d6 chinh bao gdm qué trinh khdi tao LCD, thiét 14p dia chi
ctia ving nhé RAM va thyc hién qud trinh gdi dif liéu ra LCD hién thi & hang thi¥ 1 va ti€p theo 1a
hang tha 2.

Luu db hinh (b) 12 luu d6 cho biét trinh ty thuc hién qud trinh khdi tao LCD bao gdm cic
bude: gdi ma diéu khi€n 38H ra LCD va thuc hién delay it nhat 12 4.1 ms. Ti€p tuc thuc hién 1an
thit 2 vdi thdi gian delay 100us. Cudi cling gdi lién tuc cic mi diéu khién 38H, OCH, va 01H dé
thi€t 14p cAu hinh hoat dong cho LCD.

Luu db thuc hién géi tir diu khi€n hay gi dif liéu ra LCD d€ hién thi nhu hinh sau:

. 2, 7/
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( Gdi hi dieu khien > ( Gdi dij liéu )
v v

RS =1L RS =H

v v

e

E =L - generate enable pulze

—
T

Hinh 7-36. Luu d6 xudt lénh hodc di liéu ra LCD.

Trong luu db c6 2 dau vao: diu vao thit nhit néu gdi tir diéu khién d&€n LCD, dau vao thit 2
12 gdi dit liéu can hién thi d&€n LCD — sy khdc nhau nay thé hién qua tin hiéu diéu khién RS.

Céc budc con lai thi gidng nhau va sau khi ti€n hanh gdi xong tir di€u khién/dir liéu thi doc
lai tir di€u khién/dit liéu dé€ ki€m tra bit DB7 d€ xem tir diéu khién/dir liéu di dugc nhin xong
chua néu chua thi phai chd, n€u di nhan xong thi thodt va sin sing d€ nhan tir diéu khién/dit liu
ti€p theo.

6. Chudng trinh diéu khién LCD ding vi diéu khién 89552:

Chuong trinh sau sé& diéu khién LCD hién thi 2 hang vdi noi dung dugc cho & cudi chudng

trinh:

Vidu 10:
SXXXXXXX XXX XXX XXX XXX XXX X XXX XXX XXX XXX XXX XXX XXX X XXX XXX XXX XXX XXX XXXXKX
;chuong trinh dieu khien LCD 16X2 tren kit vi dieu khien
;DUNG PORT 0 KET DOI VOI CAC DUONG DU LIEU CUA LCD P0-7 ->D0-7
;DUNG 3 BIT CUA PORT2: P20,P21,P22 DIEU KHIEN E,R/W,RS
stren man hinh LCD se hien thi noi dung moi
SXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X XXX XXX XXX XXX XXX XXX XXX X XXX XXX KKK

E BIT P2.0
™ BIT P2.1
s BIT P2.2
byteout equ p0
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ORG  0000H
mov 0a2h,#0
LCALL khtaolcd ;khoi tao lcd

LCALL first line ;goi chtr con hien thi hang thu nhat
LCALL scond line ;goi chtr con hien thi hang thu hai
SIMP  $

XXX XXXXXXXXXXXX XX XX XXX XX XX XX XXX XX XX XXX XX XX XX XXX XX XX XXX XX XXXXXXXXXX
;chtr con khoi tao LCD
XXX XXXXXXXXXXXXXXXXXXXXX XX XX XXX XX XX XXX XX XX XX XXX XX XX XXX XX XX XX XXX XXX

khtaolcd: setb e ;Enable
clr IS ;RS low
clr ™w ;RW low
MOV  a#38h ;tu dieu khien LCD
LCALL KTAO
LCALL ddelay41 ;delay 4.1 mSec
MOV A#38h ;function set
LCALL KTAO
LCALL ddelayl100 ;delay
MOV A#38h ;function
LCALL KTAO
MOV A#0ch ;tu dieu khien display on
LCALL KTAO
MOV A#0lh ;tu dieu khien Clear display
LCALL KTAO
MOV A#06h ;tu dieu khien entry mode set
LCALL KTAO
MOV A#80h ;thiet lap dia chi LCD (set DD RAM)
LCALL KTAO
MOV A #0fh ;enable display cursor
LCALL KTAO
RET

SXXXKXXXXKXXXXXKXXXXKXXXXKKXXKXKXXXKKXXXKKXXXKKXXXKKXXKKKXXKXKXXXKKKXXXK
;chuong trinh con delay 4.1 ms
D00:00.:0.0:0.00:0.0:0.00.:0.0:0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.:0.0.0.0.0.:0.0.0.0.0.0.9:0.0.0.0:0.0.0.:0.0:0.0.0.:0.0.0.

ddelay41: mov r6,#90h
del412: mov r7,#200
djnz 17,8
djnz r6,del412
ret

SXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXXXXX
;chuong trinh con delay 255 microgiay
SXXXX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXXXXXXX

ddelay100: mov r7,#00
dinz  17,$
ret

XXX XXXXXXXXXXXX XX XX XXX XX XX XX XXX XX XX XXX XX XX XX XXX XX XX XXX XX XX XXX XX XXX
;Feed command/data to the LCD module

XXX XXXXXXXXXXXXXXXXXXXXX XX XX XXX XX XX XXX XX XX XX XXX XX XX XXX XX XX XX XXX XXX
command_byte:

clr 1S ;RS low for a command byte
ljmp bdelay
data_byte: setb rs ;RS high for a data byte
. 2 1.7
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bdelay: clr ™w ;R/W low for a write mode

clr €

nop

setb € ;Enable pulse

nop

nop

mov byteout,#0th ;configure portl to input mode

setb ™w ;set RW to read

clr s ;set RS to command

clr ® ;generate enable pulse

nop

nop

setb @

Icall ddelay100

ret
D0000:0:0:0:00:0.0:0.00:0.0:0.00:0.0:0.0.0.:0.0:0.0.0.0.0.0.0.:0.0.0.0.0:0.0.0.0.0:0.0:0.0.0.:0.0:0.0.0.0.9:0.0.0.0:0:0.0.:0.0.0.
;Chuong trinh con hien thi noi dung hang thu 1 tren LCD
D00:0.0.:0:0:0:0.0:0:0:0:0.0:0.0:0.0.0:0.0:0.0.0:0.0:0.0.0.0:0:0.0.:0.0:0:0:0:0.0:0.0.0:0.0:0.0.0.:0.0:0.0.0.:0:0:0.0.0.:0:0:0.0.0.0:0.
first_line: MOV  A,#080h ;set DDRAM

LCALL KTAO

MOV DPTR#FLINE DATA

Icall Write

ret
SXXXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXXXX
;Chuong trinh con hien thi noi dung hang thu 2 tren LCD
D00°00.:0.0.0.00.:0.0.0.09.0.0:0.00.0.0:0.0.0.0.0.0.0.0.0.0.0.0.:0.0.0.0.0.0.0.0.0.0.0.0:6.0.0.0.9.0.00.0.0.0.0.0.0.0.0.0.:0.0.0
scond line: mov a,#0cOh :set DDRAM

LCALL KTAO

mov dptr,#sline data

lcall write

ret
D.0:0:0:0:0:0:0:0:0.:0:0:0:0:0:0.0:0.0.0.0.0:0:0.0.:0:0:0.0.0.0:0:0.0.0.:0:0:0.0.:0.:0:0.0.0.0.0:0.0.0.0.0:0.0.0.0.:0:0.0.0.0:0:0.0.0.0:0.
;chuong trinh con khoi tao LCD
SXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXX
KTAO: mov byteout,a

Icall command_byte

RET
D00°00.:0.0.0.09.:0.0.0.00.0.0:0.09.0.0.0.00.0.0.0.0.0.0.0.00.0.0.0.0.0.0.0.0.09.0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.0.0.0
;chtr con goi data hien thi ra LCD
SXXXKXXXXXXXXXKXXXXXKXXXXKXXXXKXXXKXKXXXKXXXXXKKXXXKKXXXKKXXXKKXXXKKXXXK
write: MOV A#0

MOVC A,@a+dptr

CINE A,#99h, Writea

RET
Writea: mov byteout,a

acall data byte

inc dptr

SIMP  Write
D00:00.:0.0.0.00.:0.0:0.00:0.0:0.00.0.0:0.0.0.0.0.0.0.0.0.0.0.0.:0.0.0.0.0.:0.0.0.0.0.:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.:0.0.0.1
;  Data bytes
;XXXKXXXXXXXXXKXXXXXKXXXXKXXXXKXXXXKXXXKXKXXXKKXXXKXXXXKKXXXKXXXXKKXXXK
FLINE DATA: DB 'NGUYEN DINH PHU',099h
SLINE DATA: DB 'DAI HOC SPKT HCM',09%h
END

. 2 1.7

20 Thu vien DH SPKT TR_HCM — httn:-/isaw thuvienspkt-edu-va vixtly

Vet

CuuDuongThanCong.com

oYt

https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP_HCM http:/Amsw hemute edu vn
Chuong 6. Thiét k& hé théng vi x Iy. SPKT

Bdi tdp 11: Hiy thi€t k&€ mach diéu khi€n 1 LCD gidng nhu trén va 1 ban phim ma trin 4x4
va viét chuong trinh sau cho khi nhin phim s& nao thi trén man hinh hién thi s6 d6 tai vi tri tin
cung bén trdi, cdc sO trude dich sang tréi.

Bdi tgp 12: Hay thi€t k&€ mach diéu khién 1 LCD giéng nhu trén va 1 ban phim ma trin 4x4
va viét chuong trinh ddng ho hién thi git phit gidy, ngay thang nim.

VI. VI DIEU KHIEN GIAO TIEP VI LED MA TRAN:

1. Gigi thiéu led ma tran:

Trong quing cdo & ndi cong cdng thudng st dung led ma tran, trong phan niy sé gidi thiéu
va trinh bay cdch giao ti€p vi diéu khié€n vdi led ma trdn va phan mém diéu khién led ma tran.

Led ma tranla 1 tip cic led don dudc bd tri theo dang ma tran cho phép hién thi dudc cic ki
tw bat ky. Cdc nha ché tao da tich hdp theo cdc dang ma tran tinh theo led 5x7 (5 cot va 7 hang)
hoiic 8x8 (8 hang va 8 cdt) va tinh theo kich thudc va phan biét theo mau cilia led, cudi cing 1a
phan biét led sdng trong nha (indoor) hay led sdng ngoai trdi (outdoor). Led sdng trong nha thi
khong thé ding dugc ngoai trdi vi 4nh sang mit trdi chi€u vao lam chiing ta khong nhin thdy o,
chi c6 led outdoor mdi thay rd, va di nhién led outdoor s& ¢ gid thanh cao hon.

Hinh 7-37 gi6i thi€u led ma trdn 5x7 v6i4 mau khac nhau:
r -

Hinh 7-37. Led ma tran 5x7.

2. Cu tao va phudng phép diéu khién led ma tran:

Led ma trin 12 mot tAp hgp cédc led don v6i cdch két ndi nhu sau: theo hang thi cdc anode ndi
chung, theo cot thi cdc cathode ndi chung, véi led ma tran 5x7 thi ¢c6 7 hang va 5 cot.

. 2 1.7
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Anode ndi véi mic H va cathode ndi mic L thi led sdng, cdc trudng hgp con lai thi led tit.

Hiy quan sdt hinh 7-38 led ma trin 8x8 dang hién thi chit A, c6 2 c4ch hién thi chit A:

MOdi ki ty ¢6 5 byte ma:

. Byte mi thit nhat g&i ra 8 hang (led nao sdng thi bit twong tng bing 1, led ndo tit thi
bit twong tng biing 0) va cho cot thif nhat xuéng mitc L, c4c cot con lai § mitc H.

- Byte ma thi hai gdira 8 hang, cdt thd hai xudng mic L.

- Byte mi thit ba gdi ra 8 hang, cot tht ba xuéng muc L.

- Byte ma thit tr g&i ra 8 hang, cot thit tw xudng mitc L.

- Byte mi thit nim g&i ra 8 hang, cot thi nim xuéng mic L.

Do t&¢ d6 thuc hién nhanh nén chiing ta s& nhin thay c4 chit A sing.

&
290,
080, @

ittt
o

o

Hinh 7-38. Sang chd A.

Né&u hang trén cuing 12 HO va hang dudi cing 1a H7 thi ma cta chit A va mad quét dugc tém

tit nhu bidng sau:

MA DIEU KHIEN HANG

MA QUET BIEU KHIEN COT

HO [ S6 | CcO [ Cl | C2 | c3 | Cca

Cot thU nhdt sdng

Cot thd hai sang

Cot th¥ ba sang

Cot thU tu sang

oo |o|o o
N
-
-
o
-
-

Cot thi nam sdang

Bdng 7-8. Quét theo cach 1.
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P& thuc hién quét cot va dé dang cho viéc md rong cot khi két ndi nhiéu led ma tran véi
nhau thi thanh ghi dich thudng dudc st dung.

V6i ma tran 8x8 thi thdi gian sdng ctia 1 cot 1a 1/8 chu ky quét, thdi gian tdt 1a 7/8, chinh vi
th€ led s& sdng khong 16 néu lam viéc v6i dong va 4p dinh mic. D€ ting cudng d6 sang thi phai
ting 4p va dong. Binh thudng led 1am viéc v6i dong tir 10mA dén 20mA va 4p 1a 2V, nhung vé6i
phuong phdp quét cho 1 led 8x8 thi dong phdi ting 1én khodng 8 1dn tir 80mA d&€n 160mA tuong
ung.

Céch tinh todn nhu sau: v6i dong lam vi€éc binh thudng (khong quét) chon la 20mA, 4p lam
viéc dinh mic 2V. Khi d6 dién trd clia mdi led 1a:

u 2r

R, =—=—"_2=100Q
P 20mA

Khi dung phuong phap quét thi dong tic thdi phai bing 160mA, khi d6 dong trung binh:

160mA  20mA

ILEDiTB =

Suy ra dién 4p cung cap cho led:
Vieo sep = 160mAx100Q =167
Thudng thi chon dong thap hon nén 4p cung cAp sé& thip — khodng tir 9V d&n 12V.

S¢ @6 mach diéu khién led ma trin nhw hinh 7-39:
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12v

D468 | D468 D468 D468 | D468 D468 D468 D463
T8 T7 T6 T5 T4 T3 T2 T1

1. 1. L. €

RS Rz[] RS[] R4|:| Rs[] RB[:I R?I::l R1|:| GND
10k] ok ok] fok[ fok[ fiok] flok] fiok
22 ...
- 000
= (X XD
: 000
- : 000
% LED .*.*.
(O
O 8 O 8 O

o 1
12V
RN1
=Y

80083068808
Y IC_L1 =
2803 e
Q-omIT WO~

SRR IR R R
£ [ B E et s B 5
QOPPPOOP | GND —leidealsrlinfee] o PN VY.
€0 M~ oW s e OOO OO O OOOOOOOO
JP3 JP1 Jp2

Hinh 7-39. So d6 mach diéu khién.
Uu diém:

- Khi m$ rong thém led thi chi can két ndi song song 8 hang va cot dung thanh ghi
dich rat don gidn do s6 lugng dudng diéu khién it.

- M&i mot thdi di€m chi ¢6 1 cot sdéng nén dong tiéu thu thap.
- Mach dién don gian.
Khuyét diém:

- Bi gidi han s& cot vi khi m3 rong cang nhiéu cot thi thdi gian tit cia led ting thém
= ting dong qud 16n nguy hiém cho led va led sing khong rd sinh ra hién tugng
chap chon. Gid st ¢6 100 cot thi cho dit quét nhanh hay quét chadm thi thdi gian sdng
ctia mdi cot van khong ddi bing 1/100, thdi gian tit bing 99/100.

MJdi ki tu ¢6 5 byte md gidng nhu cdch 1, nhung trinh ty thuc nhu sau:

MA DIEU KHIEN HANG MA QUET DIEU KHIEN COT
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H7 | H6 | H5 | H4 | H3 | H2 | H1 | HO | S6 | CO | C1 | C2 | C3 | C4

-
-
-t
-
-
-t

Hang thi 0 sang

0 1 1 0 1 1 Hang thi 1 sang
0 1 0 1 0 1 Hang th¥ 2 sang
0 0 1 1 1 0 Hang th¥ 3 sang
0 0 1 1 1 0 Hang th¥ 4 sang
0 0 0 0 0 0 Hang thd 5 sang
0 0 1 1 1 0 Hang thi 6 sang
0 0 1 1 1 0 Hang thd 7 sang
HEX| 07 | DB | DD | DB | 07

Bdng 7-9. Quét theo cach 2.

- Cho 5 bit thit 0 ctia 5 byte ma chit A dugc dich ra cdc cot, cho hang HO dan — khi do
hang HO sdng tuy thudc vao dit li€u.

- Cho 5 bit thit 1 ctia 5 byte mi chit A dudc dich ra cdecot, cho hang H1 din — khi do
hang H1 sdng tuy thudc vao dit li€u.

- Cho 5 bit thit 2 ctia 5 byte mi chit A dugc dich ra cdc cot, cho hang H2 din — khi d6
hang H2 sdng tuy thudc vao dit li€u.

- Cho 5 bit thit 70 ctia 5 byte ma chit A dudc dich ra cdc cot, cho hang H7 din — khi d6
hang H1 sdng tuy thudc vao dit li€u.

V6i cdch quét theo hang thi thdi gian sdng cta led 1a 1/8 thdi gian tdt 1a 7/8.

Khi ting thém led = s& cot ting 1én thi thdi gian sing va tit cia mdi led vain khong d6i.
Nhung chu ky quét sé& ting vi phdi ton thém thdi gian g&i dit liéu ra cdc cot, cang nhiéu cot thi
cang ton thdi gian gdi dit liéu.

Pé d4p tng dudc téc @6 quét khi badng quang bdo c6 nhiéu led thi phai s& dung cdc IC c6 toc
d6 lam viéc cao khodang vai chuc MHz nhu CPLD phu trach cong viéc nay.

3. Chudng trinh diéu khién led ma trén:

Céc chuong trinh vi du stt dung so dd nguyén ly hinh 7-39 va diéu khién theo cdch 1.

Vi du 11: Chuong trinh diéu khi€n hi€n thi chir A:

;XXXXXKXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X KKK XXX XXX KKK XXX XXX XXX XKXXKKX

;chuong trinh hien thi ki tu chu A tren ma tran led dung yen

;ma chu A = 007H,0DBH,0DDH,0DBH,007H

SXXXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXXXXXX
hang  equ p3 ;dieu khien hang
cotx equ pO ;dieu khien cot mau xanh
cotd equ p2 ;dieu khien cot mau do
org 0000h
mov cotx,#0 ;tat quet neu co ket noi
mov cotd,#0 ;tat quet neu co ket noi
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main: mov hang,#007h ;goi du lieura hang 1

mov cotx,#00000001b ;goi ma quet cho 1 transistor dan
Icall delay

mov cotx,#00h ;chong lem

mov  hang#0DBh ;goi du lieu ra hang 2
mov cotx,#00000010b ;cot thu 2 dan

Icall delay

mov cotx,#00h ;chong lem

mov hang #0ddh ;goi du lieu re hang 3

mov cotx,#00000100b
Icall delay
mov cotx,#00h

mov hang #0DBh ;goi du lieu ra hang 4
mov cotx,#00001000b

Icall delay

mov cotx,#00h

mov hang #007h ;goi du lieura hang 5
mov cotx,#00010000b

lcall delay

mov cotx,#00h

sjmp  main
SXXXX XXX XXX XX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXX
;chuong trinh con delay nho
SXXXKXXXXXXXXXKXXXXXKXXXXKXXXXKXXXKKXXXKXXXXKKX

delay: mov r5,#10

de: mov r6,#20
djnz 16,8
djnz r5,de
ret

end

Bdi tdp 13: Hay thi€t k€ mach diéu khi€n 4 led ma trin 8x8 dung thanh ghi dich 6B595 dé
quét cot. Viét chuong trinh hién thi 1 chudi ki tu tuy .

VIl. VI BIEU KHIEN GIAO TIEP VG REAL TIME 12C887:
1. GiGi thieu REALTIME:

Real-time 12 bd d&€m thdi gian thuc thudng dudc sit dung trong cdc Gng dung diéu khién theo
thdi gian, vi du mdy tinh ludn ¢6 1 bd d€m thdi gian thuc va cin cif vao thdi gian thuc dé biét cic
thong s6 vé thdi gian clia 1 tip tin hay cdc thdng tin dudc tao ra, trong hé thdng vin hanh clia ngin
hang cdc giao dich x3y ra déu phai xdc dinh thdi gian, trong hé thong tdng dai ludn c6 ddng hd
thdi gian thuc dé quan 1y thué bao vé thdi gian goi, thdi di€ém goi d€ sau nay tinh tién cdc cudc
goi, moi hoat dong cla chiing ta déu ddng bo theo thdi gian thuc, qua nhitng gi trinh bay ta thiy
dudc tAim quan trong ctia bo d€m thdi gian thuc nén trong phan nay trinh bay phan giao ti€p v6i IC
thdi gian thuc 12 DS12C887 do hang Dallas sdn xuit.

2. Cac thong s6 cau troc REALTIME DS12887:
Cau tric clia Real-time bao gom:

- Chéan IC tuong thich v61 MC146818B va DS1287.
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- Dit liéu khong bi ma't sau khodng 10 nim khong can ngudn cung cip cho IC.
- Tich hop bén trong ngudn pin va ngudn dao dong.

- Bo d€m giay, phiit, gid, thit trong ngay, ngay, thang, nim c6 gid tri d&€n 2100.
- Céc thong sd thdi gian duge dinh hinh & 2 dang BCD hoic nhi phan.

- C6 2 mode hoat dong: mode 12 gid va mode 24 gid.

- Cho phép lua chon k&t ndi theo ki€u Motorola va Intel.

- Pa hgp bus dia chi va bus dit liéu dé ti€t kiém chan IC.

- C6 128 byte 6 nhé RAM: trong dé 14 byte dau ding déong hd va thanh ghi diéu
khién, 114 byte con lai diing 1am bd nhd RAM da dung. Cic dit liéu Iuu vao cdc d
nhé nay ciing khong bi mat khi mat ngudn cung cAp.

- C6 chan tin hiéu ngd ra tao xung vudng cé thé 14p trinh.
- C6 tin hiéu bdo ngit.
- C6 3 ngudn bdo ngit c6 thé che dudc va c6 thé ki€m tra duoc:
3. So do chan va chic ndng cdc chan REALTIME DS12C887:
Hinh 7-40 12 s6 d chan clia IC real-time DS12C887:

MOT Veo
NC saw
NC NG

ADO NC

AD1 NC

AD2 IRQ

AD3 RESET

AD4 DS

AD5 NC

ADB AW

AD7 AS

GND ¢s

Hinh 7-40. SG d6 chdn cla real-time DS12C887.

Tén cic chin cua IC nhu sau:
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| Chuong 7. Giso tip ting ding vi didu ki SPKT
ADO0O-AD7 - Multiplexed Address/Data Bus
N.C. — No Connection
MOT — Bus Type Selection
Cs — Chip Select
AS — Address Strobe
R/'W — Read/Write Input
DS — Data Strobe
RESET — Reset Input
IRQ — Intermupt Request Output
SQW — Square-Wave Output
Vee — +5V Supply
GND — Ground

Chic ndng cdc chan:

ADO0-AD7 (Multiplexed Bidirectional Address/Data Bus): Bus da hgp ti€t kiém chan bdi vi
thdng tin dia chi va thong tin dit liéu dudc dung chung dudng tin hiéu. Pia chi dugc xuit ra trong
khodng thdi gian thit nhit clia chu ky doc hodc ghi va sau d6 dit liéu dudc xudtra trong khodng
thdi gian con lai cia chu ky doc/ghi. Pa hgp dia chi/di liéu khong lam'chdm thdi gian truy cap.

GND, VCC: Ngudn cung c4p cho Real-time. VCC la dién 4p ngd vao +5 volt .

Khi dién 4p ding biing 5V thi real-time cho phép truy cidp ddy di va dif liéu c6 thé doc va
ghi.

Khi VCC thap hon 4.25 volts thi qud trinh doc va ghi s& bi cAm. Tuy nhién, hoat dong dé€m
thdi gian bén trong vin dudc ti€p tuc khong bi 4nh hudng bdi dién 4p bi sut gidm bén ngoai.

Khi VCC gidm xudng thap hon 3V thi bd nhé RAM va hoat dong d€m thdi gian dudc chuyén
sang st dung ngudn ning lugng bén trong.

Chic ning hoat dong d€m thdi gian véi do chinh xdc vao khodng 1 phdt/thing & nhiét do
25° C ba't chap dién 4p & ngd vao chian Ve.

MOT (Mode Select): Chan MOT la chan c6 chitc ndng lya chon gitta hai loai bus.

Khi dugc ndi 1én VCC, bus dinh thdi Motorola dudc chon lua.

Khi dudc ndi xuéng GND hoic bd trong thi bus dinh thdi Intel dugc lwa chon.

Chan c¢6 dién trd ké o xudng bén trong ¢ gid tri vao khodng 20K.

SQW (Square Wave Output): Chin SQW c6 thé xudt ra 1 tin hiéu trong 13 loai tin hiéu
dudc cung c4Ap bdi cdc bd chia 15 cAp bén trong ctia Real Time Clock.

TAn sd cia chAn SQW c¢6 thé thay d6i bing cich 1ap trinh cho thanh ghi A nhu da trinh bay &
bang 7-10.

Tin hiéu SQW c¢6 thé md hoic tit sit dung bit SQWE trong Register B. Tin hiéu SQW khong
xuat hién khi Vcc thap hon 4.25 volts.
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SELECT BITS REGISTER A tpr PERIODIC SQW OUTPUT
RS3 RS2 RS1 RS0 INTERRUPT RATE FREQUENCY

0 0 O 0 None None

0 0 0 1 3.90625ms 256Hz

0 0 1 0 7.8125ms 128Hz

0 0 1 1 122.070us 8.192kHz

0 1 0 0 244.141ns 4.096kHz=z

0 1 0 1 488.281us 2.048kHz

0 1 i 0 976.56251s 1.024kHz

0 1 1 1 1.953125ms 512Hz

1 0 0 0 3.90625ms 256Hz

1 0 0 1 7.8125ms 128Hz

1 0 1 0 15.625ms 64Hz

1 0 1 1 31.25ms 32Hz

1 1 O 0 62.5ms 16Hz

1 1 O 1 125ms 8Hz

1 1 1 0 250ms 1Hz

1 1 1 1 500ms 2Hz

Bang 7-10. Cac thong s6 tin hiéu ngd ra SQW.

AS (Address Strobe Input): ngd vao nhin xung chot dia chi. Sudn xudng cia AS/ALE lam
cho dia chi bi chdt lai bén trong ciia DS12C887. Sudn 1én ti€p theo khi xudt hién trén bus AS sé&
x04 dia chi bat chap chan CS c6 dudc chon hay khong.

DS (Data Strobe or Read Input): Chin DS/RD c6 2 ki€u st dung tuy thudc vao mifc clia
chan MOT.

Khi chan MOT dugc k&t ndi 1én Vee, bus dinh thdi Motorola dudc lwa chon. Trong kiéu nay
DS 1a xung duong trong khodng thGi gian con lai ctia chu ky bus va dugc goi la Data Strobe. Trong
cdc chu ky doc, tin hiéu DS xdc dinh thdi gian DS12C887 xuit dit liéu. Trong cdc chu ghi, xung
DS s& diéu khién DS12C887 chét dit liéu d€ ghi vao bén trong.

Khi chin MOT dugc ndi xuéng GND, bus dinh thdi Intel dugc lya chon. Trong ki€u nay,
chan DS dugc goi 12 Read(RD). RD xdc dinh chu ky khi DS12C887 diéu khién bus doc di liéu.
Tin hiéu RD ciing c6 thé xem 1 tin hiéu Output Enable (OE) thudng thay trong cdc b nhd.

R/ W\ (Read/Write Input): Chan R 7% cling ¢6 2 cdach hoat dong.

Khi chan MOT dudc két ndi 1én Vec cho ché do dinh thdi Motorola, thi mifc dién 4p cla
chan R/W dung dé x4dc dinh chu ky hién tai la chu ky doc hodc ghi.

Chu ky doc ddi hdi chan R/W phdi & mifc cao khi chan DS & mifc cao.

Chu ky ghi ddi hdi chdn R/W phai & mitc thap trong sudt qua trinh chdt tin hidu cia DS.

Khi chan MOT dugc ndi GND cho ché& dd dinh thdi Intel, tin hiéu R/ W 1a tin hiéu hoat dong
tich cuc muc thdp con duge goi 1 WR. Trong ché& do nay, chan R/W dudc dinh nghia nhu tin hiéu
Write Enable (Vﬁ) nhung trong cdc bo nhé RAM.

CS (Chip Select Input): Tin hiéu chon lwa tich cuc muc thdp d€ cho phép truy xuit
DS12C887. CS phai & trang thdi tich cuc trong khodng thdi gian DS va AS cia ch& do dinh thdi
Motorola va trong sudt RD va WR cla ch€ do dinh thdi Intel. Cdc chu ky Bus x4y ra ma CS
khong & trang thai tich cuc thi khong dugc phép truy xuat.

Khi dién 4p ngudn cung cdp Vce thdp hon 4.25 volts thi DS12C887 sé& khong cho phép truy
xuat dit liéu biing cdch khong cho phép diéu khién chan CS nhim bio vé dif liéu clia ddng ho thai
gian thyc bén trong cling nhu dit liéu RAM trong sudt qué trinh nguén khong ding hay mat ngudn.
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IRQ (Interrupt Request Output): Chian IR_Q 12 ngd ra tich cuc mitc thip clia DS12C887
diing d€ bao ngdt t6i bd xi 1y. Ngd ra IRQO & mic thap khi bit trang thdi sinh ra ngit xuat hién
cling véi bit cho phép ngdt tuong dng & mic 1. P& xod chan RO thi vi x{ 1y phai ti€n hanh doc
thanh ghi C hoic tdc dong dén RESET .

Khi khong sinh ra ngit thi 7RO § trang tdng tr§ cao — xem nhw hd mach. Nhiéu thi€t bi ngit

c6 thé ndi téi mot RO bus. Tin hiéu ____ v6ingd ra cyc thu d€ hé nén phéi dung 1 dién trd kéo
1€n bén ngoai.

RESET (Reset Input): Chan RESET khong 4nh hudng d&n ddng hd, lich, hoic 1a RAM. O
ch& do cap ngudn, chan RESET c6 thé bi kéo xudng trong thdi gian cho phép dé€ &n dinh ngudn
cung cdp. Thdi gian ma chan RESET bi kéo xudng mic thdp phu thudc vao i#ng dung. Tuy nhién
néu chan RESET dugc st dung & ché€ do cip ngudn, thdi gian RESET & mifc thap c6 thé vugt qua
200ms dé chic chidn bd dinh thdi bén trong DS12C887 & ch& d6 power-up da hét. Khi RESET &
mic thiAp va ngudn cung cAp VCC & trén 4.25 volts, nhitng dié¢u sau dién ra:

E. Bit cho phép ngit dinh ky ((Periodic Interrupt Enable (PEI)) dugc dit & mifc 0.
F. Bit cho phép ngit chuéng (Alarm Interrupt Enable (AIE)) dugc dit & mic 0.

G. Bit ¢ cho phép ngit két thiic cAp nhat ((Update Ended Interrupt Flag (UF)) dudc xod
vé 0 zero.

H. Bitcd trang thdi yéu cau ngit (Interrupt Request Status Flag (IRQF)) dugc dit & mitc
0.

Bit cd cho phép ngit dinh ky (Periodic Interrupt Flag (PF)) dudc dit & mic 0.

Thié€t bi khong stt dung dugc cho tdi khi chan RESET\ trd lai mdc logic 1.

Bit cd cho phép ngit chudong (Alarm Interrupt Flag (AF)) dugc dit & mitc 0.

Chan IRQ\ & trong trang thai tdng trd cao.

2 R =

. Bit cho phép xuit séng vudng (Square Wave Output Enable (SQWE)) dudc dit &
mtic 0.
N. Bit cho phép ngit két thiic cap nhit (Update Ended Interrupt Enable (UIE)) bi xo04 vé
mtc 0.

Trong cdc tng dung thong thudng chain RESET c6 thé dugc noi 1én VCC. K&t ndi nhu vay sé
cho phép DS12C887 hoat dong va khi mat ngudn s& khong lam dnh huéng dén bat ky thanh ghi
diéu khién nao.

4. Hoat dong cla real-time clock khi cdp nguon hodc khi mat dién:
Chiic ning clia ddng ho thdi gian thuc sé ti€p tuc hoat dong va td't cd RAM, thdi gian, lich va
thdi gian bdo gid va nhitng viing nhé s& khong mat dit liéu con lai bat chdp dién dp ngd vao VCC.

Khi dién 4p VCC dudc cung cap cho DS12C887 va dat téi dién ap 16n hon 4.25 volts, thiét bi
c6 thé st dung duge sau 200 ms, dao dong dudc cung cip, né cho phép bd dao dong hoat dong va
qué trinh dao dong khong dnh hudng bdi chan RESET . Ti€p theo hé thdng di di vao 6n dinh sau
khi ngudn dudc cung cAp.

Khi VCC rét xuéng dudi 4.25 volts, ngd vao lya chon CS bi bit budc chuyén sang trang thdi
khong hoat dong bat chap gid tri tai ngd vao chan CS. Vi vy DS12C887 dugc hoat dong & ché dod
chong ghi. Khi DS12C887 dang & trang thdi chdng ghi, moi ngd vao déu bi bd qua con cdc ngd ra
déu & trang thdi tdng trd cao.

320 Vixd ly

Thyvien DH SPKT TR_HCM - hitn/Asany thuvienspktedu-vn

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Truong DH SPKT TP_HCM http:/Ammay hcmute eduvn

Chuong 6. Thigt k& hé théng vi T Iy. SPKT

Khi VCC rét xudng dién 4p khodng 3 volts, dién 4p VCC cung caAp bén ngoai dudc cit di va
ngudn pin lithium & bén trong DS12C887 s& cung cAp ngudn cho Real Time Clock vd bd nhd
RAM.

Bén d6 dia chi ctia DS12C887 dugc trinh bay & hinh 7-41.

0 a0 0 SECONDS
1 SECONDS ALARM
2 MINIUTES
3 MINIUTES ALARM
4 HOURS
5 HOURS ALARM
& DAY OF THE WEEK
7 DAY OF THE MONTH
8 MONTH
9 YEAR

Hinh 7-41. T8 chic bd nhé bén trong coa Real-time DS12C887.

Bé4n db dia chi bao gdm 114 bytes RAM thong dung, 14 bytes RAM ma thanh phian bao gbm
ddng hd thdi gian thyc, lich, dit liéu bdo gis va 4 bytes thanh ghi dudc st dung cho viéc diéu khién
va thong bdo tinh trang. TAt c 128 bytes c6 thé dudc ghi hodc doc truc ti€p trir nhitng trudng hgp
sau:

» Thanh ghi C and D 1a hai thanh ghi chi doc.
» Bit thr 7 ciia thanh ghi A 1a bit chi doc.
» Bit cao cla byte thr 2 1a bit chi doc.

Cédc thong s& vé thdi gian va lich c6 dudc bing cdch doc cdc bytes bo tuong ng. Thdi gian,
lich va bdo gi dudc cai dit hodc khdi tao biing cdch ghi gid tri bytes RAM thich hgp.

Noi dung ctia 10 bytes chita thdi gian, lich va bdo gid déu c6 thé dinh dang 1 trong 2 dang nhi
phan (Binary) hodc BCD (Binary-Coded Decimal).

Trudc khi ghi cdc dif liéu vao cdc 6 nhé thoi gian, lich, va cdc thanh ghi bdo gid bén trong thi
bit SET & thanh ghi B phai dudc thi€t 14p & mifc logic 1 d€ ngin chin viéc cip nhat c6 thé x4y ra
trong qu4 trinh truy xuat.

Ngoai ra @€ ghi 1én 10 thanh ghi chi thdi gian, lich, va thanh ghi bdo gid & mot dinh dang da
lya chon (BCD hay nhi phan) thi bit chon ki€u dit liéu (Data mode (DM)) ctia thanh ghi B phéi
dugce dit & miic logic thich hop.

T4t cd 10 bytes thdi gian, lich va bdo gid phai st dung ciing ki€u dit liéu. Phdi xo4 bit SET
trong thanh ghi B sau khi thuc hién xong viéc cdp nhat thdi gian cho ddng hd, lich va hen gid.
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Mbi 14n khdi dong, dong hd thdi gian thuc cip nhit tit ci cic thay ddi § mot kiu da lwa
chon. Dit liéu s& khong thé thay d6i néu khong khdi dong lai 10 bytes dit liéu.
Béng 7-11 trinh bay dinh dang nhi phdn va BCD cta ca thdi gian , lich, va bdo gid.

Pia chi Chuc néang Gia tri thap phén Ddy lya chon
Nhi phan BCD
0 Giay 0-59 00-3B 00-59
1 Giay hen 0-59 00-3B 00-59
2 Phot 0-59 00-38 00-59
3 Phot hen 0-59 00-3B 00-59
4 Gid: mode 12 gié 1-12 01-0C AM, 81-8C PM 01-12 AM, 81-92 PM
GiG: mode 24 gic 0-23 00-17 00-23
5 Gid hen: 12 gi¢ 1-12 01-0C AM, 81-8C PM 01-12 AM, 81-92 PM
Gid hen: 24 gié 0-23 00-17 00-23
6 Ngdy clOa tudn, 1-7 01-07 01-07
ch0 nhat =1
7 Ngdy cOa thang 1-31 01:1F 01-31
8 Thang 1-12 01-0C 01-12
9 Nam 0-99 00-63 00-99

Bdng 7-11. Cac dinh dang cla cac thang sé thdi gian.

Bit Iwra chon ki€u hién thi 24—12 khong thé thay ddi néu khong khdi dong lai thanh ghi gid.
Khi dinh dang 12 gid dugc lwa chon, bit cao clia bytes gid xdc dinh PM khi né dugc diat 6 mdc logic
1. Mdi gidy mot1an, 11 bytes dugc cip nhat va ki€m tra tinh trang bdo gid.

Né&u 1énh doc dit liéu thdi gian va lich dién ra trong qud trinh cAp nhit, mot van dé phat sinh
1a gig, phit, gidy, ... c6 thé khdng chinh xdc. Xdc xudt doc khong chinh x4c dit liéu thdi gian va
lich 1a rat thdp. C6 vai phuong phap trdnh sai s6 c6 thé xay ra khi doc thdi gian va lich dugc dé
cap sau.

3 bytes bdo gid ¢6 thé sit dung biing 2 céch:

C4ch thtt nhat, khi thdi gian bdo gid dugce ghi vao cdc thanh ghi gid, phit, gidy, tic dong bdo
gi¢ dugc bit dau tai thdi gian chinh xdc trong ngay khi bit cho phép bdo chudng duge dit & mitc
cao.

Ciach tht hai st dung dé dit trang thdi bdt chAp vio mot hoic nhiéu bytes bdo chudng. Ma
bat chap la bat k¥ ma s6 hex ndo nim trong gid tri tt CO dén FF. Hai bit MSB ctia nhitng byte trén
didt vao trang thai bat chdp khi & muc logic 1. Bdo gi s& dugc sinh ra mdi gid khi bit bt chap
dudc dit vao bytes gid. Tuong tu, bdo gid s& sinh ra mdi phiit né€u ma bat chdp cé & cdc byte gid
va cdc byte phiit. Néu ma bat chap c6 & trong cd 3 bytes bdo gid thi nd sé& tao ra tin hiéu ngit mdi
giay.

5. Hoat déng coa cac thanh ghi diéu khién:

DS12C887 c6 4 thanh ghi diéu khién dudc st dung vio moi lic k€ cd trong qud trinh cip

nhat.
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MSB LSB
uIP DV2 DV1 DVO RS3 RS2 RS1 RSO

DIPUDEEEEEE) 12 vit co trang thdi c6 thé theo doi dudc.

Khi bit UIP ¢ miic 1 thi cho phép qud trinh cAp nhit xdy ra ngay sau do.

Khi bit UIP & mic 0, qué trinh cAp nhit sé khong x4y ra sau khodng thdi gian it nhat 1a 244
us. Nhitng thong tin vé thdi gian, lich, va bdo gid & trong RAM c6 hiéu luc cho viéc truy cdp khi bit
UIP & miic 0.

Bit UIP 1a bit chi doc va khong bi anh hudng ctia chin RESET . Khi ghi bit SET & thanh ghi B
1én 1 s& ngdn chin moi qua trinh cAp nhit va xod cua bit trang thdi UIP.

_ — 3 bit nay dudc st dung d€ bat hoic tit bo dao dong va cai dit lai qua trinh
dé€m xudng. Khi [DV2DV1 DV0] = [010] ¢6 chtic ning duy nhat 1a bat bd dao dong 1én va cho
phép RTC dé€m thdi gian thdi gian. Khi [DV2DV1 DVO0] = [11x] s& cho phép dao dong nhung giit
qué trinh d€m xudng & mifc reset. Qud trinh cip nhat ti€p theo s& sém dién ra sau 500ms sau khi
kiéu 010 dudc ghi vao DV0, DV1 va DV2.

_ - 4 bit Iya chon tdc dd diung dé chon mdt trong 13 loai ciia bo chia 15
trang thdi hoic khong cho phép xuit tin hiéu chia ra ngoai. Loai dudc lua chon cé thé dung dé
phdt ra séng vuong (chin SQW) va/hoic ngit theo chu ky. Ngudi st dung c6 thé st dung 1 trong
nhitng cich sau :

. Cho phép ngdt véi bit PIE

. Cho phép xuat ngd ra chAn SQW vdi bit SQWE

= Cho phép cé hai hoat dong ciing mdt ldc va cung mdt loai.

" Khong kich hoat cd 2

Bang 7-10 liét ké chu ky ngit va tin s6 séng vudng ma cé thé chon lya véi bit RS. C4 4 bit
doc/ ghi déu khdng bi 4nh hudng bdi chan RESET.

MSB LSB

SET PIE AlE UVIE SQWE DM 2412 DSE

- — Khi bit SET & mtc 0, thong thudng qué trinh cAp nhit bing cdch ting gid tri d€m 1 1an
1 gidy. Khi bit SET dugc ghi vao mic 1, moi qua trinh cAp nhat déu bi cAm. Cdc chu ky doc c6 thé
thuc thi & cing mot ki€u. Bit SET 14 bit doc/ghi va khong chiu d4nh hudng clia reset hoic cdc chiic
nang bén trong cia DS12C887.

Bl DI UDINADIEY Bit cho phép ngit theo chu ky 1a bit doc/ghi, bit nay cho

phép bit ¢ ngit theo chu ki (PF) trong thanh ghi C d€ diéu khién chan JRQ xudng miic thip.

Khi bit PIE dudc dit 1én muc 1, chu k¥ ngit dugc tao ra biing cich diéu khién chan IRQ
xudng miic thap tuy thudc vao i 1& phan bd clia bit RS3-RS0 & thanh ghi A.

Khi bit PIE = 0 s& ngin chiin tin hiéu ngd ra IRQ khdi viéc diéu khién biing ngit theo chu k¥
nhung bit ¢ chu ky PF van thi€t 1ap tdc¢ dd cho chu ky.

. 2 1.7
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| Chuong 7. Giso tip ting ding vi didu ki SPKT

Bit PIE khong chiu 4nh huéng cdc hoat dong bén trong ctia DS12C887 nhung bi xod vé 0 khi
real-time bi reset.

R RCr T UDINABIR] 5it cho phép ngdt bdo gid 1a bt cho phép doc/ghi, khi bit
AIE biing 1 s& cho phép bit cd bdo gid (AF) & thanh ghi C tao tin hiéu ngit IRQ.

Tin hiéu ngit bdo gid xay ra & tat ci cdc gidy khi cd 3 bytes bdo gid chita ma bdo gid “don’t
care” dugc thé hién & nhi phan nhu sau 11XXXXXX.

Cdc chiic ning bén trong ctia DS12C887 khong bi anh hudng bdi bit AIE.

DRI UPIENABIE it cho phép ket thiic qud trinh ngdt cap nhat 1a bit
doc/ghi, bit nay cho phép cd két thiic cap nhat UF & thanh ghi C kich ngidt IRQ. Khi real-time bi
reset hodc chian SET & mic 1 sé& x6a bit UIE.

SOV EEABIE ni bit SQWE dugc dat 1én mic 1, mot tin hiéu séng vudng
c6 tan s6 dudc lua chon bdi cdc bit RS3 d&€n RSO sé& xuit ra chan SQW. Khi bit SQWE duoc dit &
mic thap, chin SQW sé& dudc giit & mitc thip. SQWE 1a bit doc/ghi va dudc x6a khi real-time bi
RESET.

DNIEDAEINIDER it kicu di lieu DM quy dinh khi nao thi thong tin lich va thdi gian dinh
dang nhi phan hodc BCD. Bit DM dugc dit bGi chuong trinh dé c6 dinh dang thich hgp va c6 thé
doc khi dugc yéu cdu. Bit nay khong bi thay d6i bdi cdc hoat ddong bén trong cta real-time hoic
khi bi reset. Mtic 1 cia DM s€ dinh dang di li€u nhi phan con miic 0 s& dinh dang di liéu BCD.

BB - Bit didu khién 24/12 xdc dinh kiéu cho cdc byte gis. Khi § mic 1 thi nd chi thi ch€ do
hién thi 24 gid, con & mic O thi chi thi ch€ d& hi€n thi 12 gid. Bit nay 13 bit doc ghi va khong bi
anh hudng bdi hoat ddng bén trong ctia real-time cling nhu khi real-time bi reset.

DS RS AVRESERABIe] it cho phép nhd cong khai DSE 1a bit doc\ghi.

Bit nay cho phép 2 cip nhat dic biét khi DSE dugc ddtlén 1.

Vio Chii Nhat du tién cia thiang 4, khi thdi gian ting dén gid tri 1:59:59 AM thi s& ddi
thanh 3:00:00 AM.

Vao Chd Nhit cudi cling cda thang 10, khi thdi gian 1an dau tién dat d€n 1:59:59 AM thi né
s& ddi thanh 1:00:00 AM.

Chtic ning dic biét ndy s& khdong dudc thuc thi néu bit DSE & mic 0. Bit ndy khdong bi 4nh
hudng bdi cac hoat dong bén trong clia real-time ciing khi bi reset.

MSB LSB

F J‘IIQESAIIHHTA | BIT3 | BIT2 _BIT1 _
PF UF 0 0 0 0

_ Bit c& yéu cau ngit dugc dit1én 1 khi thod mdt trong nhitng
diéu dudgi day:

. PF=PIE=1

. AF=AIE=1

. UF=UIE=1

Dicu d6 c6 nghia 1a IRQF = (PF . PIE) + (AF . AIE) + (UF. UIE)
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Chuong 6. Thiét k& hé théng vi x Iy. SPKT

B4t ct ldc ndo bit IRQF dudc dit 1én 1, chan JRQ dudc kéo vé mifc thdp. TAt cd cdc cd bi
x0d sau khi thanh ghi C dugc doc bdi chuong trinh hodc khi real-time bi reset.

PF - Periodic Interrupt Flag: Bit ¢& ngit theo chu ky 1a bit chi doc, n€u bit ndy dudc dit 1én
mic 1 khi c6 1 canh xung dugc phét hién § tin hiéu lya chon clia b chia. C4c bit RS3 d&€n RSO
thi€t 1ap tdc dd cho chu ky. CS PF dudc dit1én 1 khong phu thudc vao trang théi clia bit PIE.

Khi ¢4 PF va PIE déu & mdc 1, tin hiéu JRQ s& chuyén sang trang thai tich cuc va s& dit bit
IRQF 1én mtc 1. Bit PF sé bi x04 bdi reset real-time hodc bdi 1énh doc thanh ghi C.

AT MICHUpOEIAE ncu AF = 1 sé xdc dinh thai gian hién tai tring v6i thdi gian hen
gid. Né&u bit AIE ciing & mifc 1, chan IRQ s& xudng mic thip va bit IRQF s& bing 1. Bit AF s& bi
x0d bdi reset real-time hodc bdi 1€nh doc thanh ghi C.

UF - Update Ended Interrupt Flag: Bit c5 ngit két thiic cAp nhat dugc set sau mdi chu ky cip
nhat. Khi bit UIE dugc set 1én 1, mic 1 & UF s€ lam cho bit IRQF 1én miic 1 s& kich IR_Q bdo
ngit. Bit UF s& bi x04 bdi reset real-time hodc bdi 1énh doc thanh ghi C.

Tw bit 3 d&n bit 0- Pay 13 nhitng bit khdng s dung clia thanh ghi trang thdi C. Nhitng bit nay
lu6n ludn & mitc 0 va khong thé ghi.

Tharh ¢hi D
MSB LSB
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
VRT 0 0 0 0 0 0 0

— Bit thdi gian va RAM c6 hi€u lyc cho biét tinh trang ctia pin
dudc k&t ndi chan VBAT. Bit ndy khong cho phép ghi dudc va khi doc ludn c6 gid tri bing 1. Néu
khi doc bit nay & mtc O thi s& cho bi€t ngudn ning lugng lithium bén trong da can va ca hai thong
s6 thdi gian thuc va dit liéu RAM déu c6 thé sai. Bit nay khong chiu 4nh huéng bdi chin RESET.

BIT 6 PEN BIT 0 — Nhitng bit dudc dé cidp & trén cla thanh ghi D khong dudc st dung.
Ching khong ghi dugc va khi doc thi ludn ¢6 gid tri bing 0.

6. Mach giao tiép vi diéu khién véi real-time:

Mach giao ti€p vi diéu khién véi real-time DS12C887 nhu hinh 7-42. Trong so dd nay vi diéu
khién chi giao ti€p vdi 1 real-time véi muc dich trinh bay cdch giao ti€p chi trong thuc t& thi vi
diéu khién phdi giao ti€p v6i nhiéu thanh phan khic thi hé thdng mdi hoat dong vi du giao ti€p
thém led 7 doan hoic LCD mdi hién thi dudc cdc thdng s6 thdi gian.

. 2 1.7
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o
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Hinh 7-42. Giao tiép vi diéu khién v&i Real-time.

Trong mach dién hinh 7-42, vi diéu khién giao ti€p véi real-time theo ki€u bd nhé dit ligu, vi
diéu khién c6 4 1énh giao ti€p vdi bd nhé dit liéu md rong bén ngoai:

e Lénh doc dirliéu: “movx a,@dptr” (D)
e Lénh xuat dir liu: “movx @dptr,a” (2)
e Lénh doc dirliéu: “movx a,@Ri” 3)
e Lénh xuat dit liéu: “movx @Ri,a” 4)

Hai 1énh (1) va (2) thudng dudc st dung khi dung Iugng b6 nhd mé rong 16n hon 256 byte,
port 2 dung d€ t3i dia chi byte cao. Hai 1énh (3) va (4) dugc st dung khi dung lugng bd nhé nhd
hon hay bing 256 byte, port 2 khong diing c6 thé diéu khién cdc thiét bi khdc. Vay trong trudng
hgp nay nén dung 2 1&€nh (3) va (4).

7. Chuong trinh khdi tgo real-time:

Mach giao ti€p vi diéu khi€n véi real-time DS12C887 nhu hinh 7-42. N&u real-time chua st
dung 1an nao thi phdi chay chudng trinh khéi tao d€ thi€t 14p ngay gid hién tai cho real-time va chi

chay 1 1an. Trong chuong trinh bén dudi cdc thong sd “giayhientai”, “phuthientai” va “giohientai”
12 cdc thong s6 thdi gian hién tai khi khdi dong.

Chuong trinh khdi tao cho real-time:

org 0000h
mov r0,#0bh
mov a,#0
movx @r0,a ;cho phep chinh cai dat gio
mov a,ftgiayhientai
mov r0,#0
movx @r0,a ;nap giay hien tai
520 e vixrly
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Chuong trinh vi du 1a chuong trinh dong ho so dﬁnggyl‘ﬁ}@u khién, realtime va LCD: trong

chuong trinh nay vi diéu khién k&t n&i véi realt

t'\;pg\)s@(ﬁ*ung port2 va 3 bit diéu khién clia portl.

CuuDuongThanCong.com

JXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
;chuong trinh dieu khien LCD hien thi i thong tin
PO OP0 0000000000000 00000000000 06000000600000000000906000000600000009000001
;dinh nghia cac bien

E BIT P1.0

W BIT P1.1

IS BIT P1.2

byteout equ p2

dkled equ 70h

bdn equ 6

giay equ 5

phut equ r4

gio equ r3

org 0000h

mov sp,#68h
; Icall khoitao rt ;goi chtr con khoi tao real time

Icall  khoitao led ;goi chtr khoi tao LCD

Icall  xoavnh_hthi ;xo0a vung nho hien thi
mainl: Icall doc_gpg ;doc thong so gio-phut-giay tu real time

Icall  bcd maascii ;chuyen so bed sang ma ASCII

Icall  hienthichung ;goi ra LCD de hien thi

sjmp  mainl ;tiep tuc
SXXXXXXKXXXXXKXXXXKXXXKXKXXXKXXXXKXXXXKXXXKXKXXX KKK XX XXX XXKXXXXKXXXKKK
;chtr con doc gio phut giay
SXXXXXXKXXXXXKXXXXKXXXKXXXXXKXXXXXKXXXXKXXXXKXXX XXX XX XXX XXKXXXXKXXXKKX
doc_gpg: mov r0,#00

movx a,@r0

mov  giay,a

mov r0,#02
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movx a,@r0

mov phut,a

mov 10,#04

movx a,@r0

mov gio,a

ret
;XXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XKXX XXX XXX XXX XXX XXX XXX X XXX XKXXXK
;chtr con chuyen so bed sang ma ASCII
D000.0:00.0.09.0.00.:0.0.0.:0.0.0.0.0.0.0.0.00.0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.00.0.00.0.0.0.0.0.0.:0.0.0.:0.0.0.0.0:0'4
bed maascii: mov a,giay

anl a,#0fh

add a,#30h

mov 4fh,a

mov a,giay

anl a #0f0h

swap a

add a,#30h

mov 4eh,a

mov a,phut

anl a,#0fh

add a,#30h

mov 4ch,a

mov a,phut

anl a #0f0h

swap a

add a,#30h

mov 4bh,a

mov a,glo

anl a,#0fh

add a,#30h

mov 49h,a

mov a,gio

anl a,#0f0h

swap a

add a,#30h

mov 48h,a

ret
;XXXXXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X KKK XXX XXX XXX X XXX KX X XXX XKXXXK
;Chuong trinh con hien thi noi dung tren LCD cua2 vung nho
;40H->4Fh hang 1
; SOH-> 5Fh hang 2;
;XXXX XXX XXX XXX XXX XKXXKXXXXXKXX XXX XXX XXX XXX XXX XXX XKXXKXX XXX XXX XXX XXX
hienthichung; mov A, #080h ;set DDRAM

Icall ktao

mov rl,#16

mov r0,#40h ;bat dautu 0
fline: Icall Write

djnz rl,fline

mov a,#0cOh ;set DDRAM

lcall ktao

mov rl,#16
sline: Icall Write

djnz rl,sline

ret
28 Thyvien DH SPKT TR_HCM - hitn/Asany thuvienspktedu-vn vixtly
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SXXXXXXXXXXXX XXX XX XXX XXKKXXXKKXXXKXXXXKXXXXKXXXKKXXXKKXXXKXXXXKXXXX
;chtr con goi data hien thi ra LCD
SXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXX

write: mov a,@r0
writel: mov byteout,a
Icall data_byte
inc r0
ret

SXXXXXXXKXXXXXKXXXXXKXXXXKXXXKXXXXXKXXXXKXXXXKXXX KKK XX XXX XX KKK X XXX XXX KXXXKKK
;chtr con khoi tao LCD
;chuong trinh dieu khien LCD 16X2 tren kit vi dieu khien LOAI NHO
D.0:0:0:0.:0:0:0:0:0.0.0:0:0'0.:0.0:0.0'0.0.0:0:0.0.0:0:0.0.:0.0:0:0:0.0.0:0.0:0.0:0:0.0'0.0:0:0.0.0.:0:0:0.0.0.0:0:0:0.0.0:0.:0.0.0:0:0:0'0.0:0:0:0:¢
khoitao lcd: mov dklcd,#0

Icall khtaolcd ;khoi tao lcd

ret

IXXXXXXXXXXXXXXXXXXX XXX XX XX XX XXX XX XX XX XXX XX XX XX XXX XX XX XX XXX XX XXXXXX
;chtr con khoi tao LCD
JXXXXXXXXXXXXXXX XX XX XXX XX XX XXXXX XX XX XXXXX XX XX XXXXX XX XX XX XXX XX XX XXXX

khtaolcd: setb e ;Enable
clr IS ;RS low
clr ™w ;RW low
mov a,#38h ;tu dieu khien LCD
Icall ktao
Icall ddelay41 ;delay 4.1 mSec
mov A #38h ;function set
Icall ktao
Icall ddelay100 ;delay
mov A, #38h ;function
Icall ktao
mov A #0ch ;tu dieu khien display on
Icall ktao
mov A#01h ;tu dieu khien Clear display
Icall ktao
mov A #06h ;tu dieu khien entry mode set
Icall ktao
mov A #80h ;thiet lap dia chi LCD (set DD RAM)
Icall ktao
ret

D.0:0:0.0.:0:0:0:0:0:0:0:0:0:0:0.0:0.0.0.0.0:0:0.0.:0:0:0.0.0.0:0:0.0.:0.0:0.0.0.:0.0:0.0'0.0.0:0.0.0.:0.0:0:0.0.0:0:0.0.0.0:0.0.0.0.0:0.
;chuong trinh con khoi tao LCD
SXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXXXXX

ktao: mov byteout,a
Icall command_byte
ret

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XX XXX XX XX XXX XX XX XX XXX XX XXXXXXXXXX
;Feed command/data to the LCD module

XXX XXXXXXXXXXXXXXXXXXXXX XX XX XXX XX XX XX XXX XX XX XXX XX XX XXX XX XX XX XXX XXX
command_byte:

clr rs ;RS low for a command byte
ljmp bdelay
data_byte: setb rs ;RS high for a data byte
bdelay: clr ™w ;R/W low for a write mode
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clr ®

nop

setb e ;Enable pulse

nop

nop

mov byteout,#0th ;configure portl to input mode

setb ™w ;set RW to read

clr s ;set RS to command

clr ® ;generate enable pulse

nop

nop

setb @

Icall ddelay100

ret
;XXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XKXX XXX XXX XXX XXX XXX XXX X XXX XKXKK
;chuong trinh con delay 4.1 ms
D000.0:00.0.09.0.00.:0.0.0.:0.0.0.0.0.0.0.0.00.0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.00.0.00.0.0.0.0.0.0.:0.0.0.:0.0.0.0.0:0'4
ddelay41: mov 7eh,#90h
del412: mov 7th,#200

djnz  7th,$

djnz 7eh,del412

ret
SXXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X XXX XXX XXX XXX XXX XXX KKXX XXX XXX XX
;chuong trinh con delay 255 microgiay
;XXXXXXXX XXX XXX XXX XXX XXX XXX X XXX KX XXX XXXKK XXX XXX XXX XXX XXX XXX XXX XKXKK
ddelay100: mov 7th,#00

djnz 7th,$

ret
delaylgiay: mov 7ah,#20
xx2: mov 7bh,#0
xx1: mov 7ch,#0

djnz ~ 7ch$

djnz 7bh,xx1

djnz 7ah,xx2

ret
;XXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXX XXX XXX XXX XXX XXX XXX X XXX XKXXK
;chuong trinh con khoi tao real time
D000.0:00.0.00.0.00.:0.0.0.:0.0.0.0.0.0.0.0.00.0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.00.0.00.0.0.0.0.0.0.:0.0.0.:0.0.0.0.0:0:4
khoitao_rt: mov r0,#0bh

mov a,#0

movx (@r0,a ;:cho phep chinh cai dat gio

mov r0,#0

movx (@r0,a ;glay =0

mov 10,#02

movx (@r0,a ;phut=10

mov 10,#04

movx (@r0,a ;gl0=0

mov r0,#0ah

mov a,#020h

movx (@r0,a ;cho phep bo dao dong chay

. 2, 7/
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Icall delaylgiay
ret

SXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
;chuong trinh con xoa vung nho hien thi

XXX XXXXXXXXXXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXX XXX XX XXXXXXXXXXXXXXX
xoavnh_hthi: mov r0,#40h

mov a#'
xo0ac: mov @r0,a
inc 0
cjne r0,#60h,xo0ac
ret

end

Badi fgp 14: Hiy hiéu chinh lai chuong trinh d€ c6 diy di cdc thong s6 thit, ngay, thing, nim
hi€n thi trén LCD.

Viil. TOM TAT:

Trong chudng nay trinh bay giao ti€p vi diéu khién véi cdc thi€t bi ngoai vi cd ban thudng
dudc diing trong cdc hé thong diéu khién thuc t&.

Mot hé thong diéu khién tuy thudc vao mic do phitc tap'ma mach giao ti€p vdi nhiéu thiét

bi khdc nhau, & chudng nay trinh bay tiing phan rdi rac, tic gid hy vong ring sau khi hi€u dugc
tirng phan ngudi hoc hay ngudi doc c6 thé thi€t k& cdc hé thong giao ti€p theo yéu cau.
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