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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com
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Cédc mach dién giao ti€p clia vi xit 1y.



Cliwong 1. Lick od phdt trién chda vi vi ly.

I. LICH SU PHAT TRIEN VI XU LY:

1. Lich s& phét tri€n vi xi& 1y:

Vi xtt 1y 1a sy k€t hop cla 2 k§ thuat cong nghé quan trong nhat: d6 12 mdy tinh dung k§
thuat s6 (Digital computer) va cdc mach vi dién tr. Hai cdng nghé nay k&t hop lai véi nhau vao
nim 1970, sau d6 cdc nha nghién citu da ché tao ra vi x&t ly (Microprocessor).

M4y tinh s& 13 cdc mach dién xi 1y tin hiéu dang s6 dudc diéu khi€n bdi chuong trinh, c6
thé€ 1am nhitng cong viéc ma con ngudi mong mudn. Chuong trinh s& diéu khién cdc mach dién
s6 cdch di chuyén va xt ly dit liéu (data) biing cach diéu khién cdc mach logic sd hoc, cic bd
nhé (memory), cdc thi€t bi xud't / nhap (Input/output). Céch thitc 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
xuat / nhap dugc goi la cu tric.

Vi xit Iy c6 ciu tric gidng nhu mdy tinh s& va c¢6 thé xem né 12 mdy tinh s vi cd hai déu
tinh todn duéi sy diéu khién cla chuong trinh.

Lich st phét trién cta vi x{ 1y gin lién véi sy phat trién clia cdc vi mach dién t vi vi xi
ly 12 vi mach dién tf ch€ tao theo cong nghé LSI (large scale integrated) cho dé€n VLSI (very
large scale integrated).

Véi sy khdm phd ra transistor va phat trién clia cong nghé ché tao vi mach SSI, MSI, may
tinh vin con 12 mot nhém gdm nhiéu IC k&t hop lai v6i nhau, cho dén thap nién 70, véi sy phat
trién ctia cong nghé LSI, ciu tric mdy tinh dudc rit gon bdi cac nha thi€t k&€ va dudc ché tao
thanh mot IC duy nhat dudc goi 12 vi xit 1y (microprocessor).

Vi x{t Iy k&t hgp v6i cédc thi€t bi khdc tao ra cdc mdy tinh ¢6 khd niing tinh todn rat I6n
nhu mdy vi tinh va c6 thé tao ra cdc sdn pham khac cdc mdy dién thoai, cic tong dai dién thoai,
cic hé thong diéu khién ty dong...

Vi xit Iy dau tién c6 khd ning xi& 1y 4 bit dit liéu, cdc vi x& 1y ndy c6 toc do xi 1y rat
cham, cdc nha thi€t k& cdi ti€n thanh vi x{ 1y 8bit, sau d6 1a vi x{ 1y 16 bit va 32 bit. Sy phat
trién vé& dung lugng cdc bit ctia vi xi¥ Iy 1am ting thém s lugng cac Iénh diéu khién va cdc 1énh
tinh todn phtc tap.

2. Chdc ning cua xui ly

Vi xtt 1y ding cdc c6ng logic gidng nhu cdc cong logic dugc st dung trong don vi xtd 1y
trung tAm (central procecessing unit) cia mdy tinh s8. Do c4u tric giong nhu CPU va dudc xay
dung tf cdc mach vi dién tf nén c6 tén la vi x& ly: microprocessor. Giéng nhu CPU,
microprocessor c6 cdc mach dién ti cho viéc diéu khién dit liéu (data) va tinh toan dit liéu dugi
st diéu khién ctia chuong trinh. Ngoai ra microprocessor 13 mot don vi xt 1y dit liéu.

Cong viéc xit 1y dif liéu 12 chifc ning chinh cda vi xi¥ 1y. Viéc xt 1y dit liéu bao gdm tinh
todn va diéu khié€n dif liéu. Viéc tinh todn dugc thyc hién bdi cdc mach dién logic dugc goi 1a
don vi xtt logic s6 hoc (arithmetic logic unit: ALU ) c¢6 thé thyc hién cdc phép todn nhu Add,
Subtract, And, Or, Compare, Increment, Decrement.

ALU khong thé thyc hién mot phép todn ma khong c6 dit liéu, vi du ALU cdng 2 dit liéu
vdi nhau thi 2 dit liéu phdi dit ding vi tri tru6e khi cdng. ALU khong thé thyc hién viéc chuyén
dit liéu tir noi nay dén noi khac. P& ALU c6 dit liéu cho viéc xit Iy thi ngoai mach dién ALU, vi
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Cliwong 1. Lick od phdt trién chda vi vi ly.

Xt 1y con c¢6 cdc mach dién logic khiac @€ diéu khién dit liéu. Cdc mach dién logic diéu khién
dit liéu sé di chuyén dit liéu vio ding vi tri d€ khdi ALU x& 1y dit liéu. Sau khi thuc hién xong,
khdi diéu khién s& di chuyén dit liéu d€n bA't cif ndi nio mong mudn.

DE& xt 1y dit liéu, vi xtt 1y phdi diéu khi€n cdc mach logic, d€ vi xtt 1y diéu khién cdc mach
logic thi cAn phdi c¢6 chuong trinh. Chudng trinh 13 tdp hdp cdc 1énh d€ x{ 1y dif liéu thuc hién
tirng 1énh di dudc lvu trif trong bd nhd, cong viéc thuc hién 1énh bao gdm cdc budc nhu sau:
d6n 1énh tir bd nhd, sau d6 cac mach logic diéu khié€n sé& gidi ma 1énh va sau cling thi cic mach
logic diéu khién sé& thuc hién 1énh sau khi ma gidi ma.

Do céc lénh luu trit trong bd nhé nén c6 thé thay ddi cdc 1énh néu can. Khi thay ddi cic
1énh ciia vi xtt 1y tifc 13 thay ddi cach thitc x 1y dit liéu. Cac 1énh luu trit trong bd nhd s& quyét
dinh cong viéc ma vi x{ 1y sé& lam.

Tém tdt: Chitc ndng chinh ciia vi xit Iy la xit 1 dit liéu. D€ lam duoc diéu nay vi xit Iy phdi cé
cdc mach logic cho viéc xit Iy va diéu khién dit liéu va cdc mach logic diéu khién. Cdc mach logic
xit 1y sé di chuyén dit liéu tix noi nary sang noi khdc va thuc hién cdc phép todn trén dit liéu, mach
logic diéu khién sé quyét dinh mach dién nao cho viéc xit Iy dit liéu. vi xit Iy thyc hién mot lénh
Vi trinh tw nhu sau: don lénh tiv bo nhé, tiép theo mach logic diéu khién sé gidi ma lénh dé xem
lénh dé yéu cdau vi xit Iy thuc hién cong viéc gi, sau dé vi xit Iy sé thuc hién diing céng viéc ciia
lénh da yéu cdu, qud trinh nay dugc goi la chu ky don - va - thie hién [énh (fetch / execute cycle).

Ngoai chifc ning d6n 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 xit 1y cAn phdi c6 sy trg gidp clia cdc
mach dién bén ngoai. Cdc mach dién dung d€ luu trit 1énh d€ vi x& Iy xi& Iy dudc goi 1a bd nhd,
cdc mach dién giao ti€p d€ di chuyén dif liéu tir bén ngoai vao bén trong vi xi 1y va xuit dir
liéu tir bén trong vi xit 1y ra ngoai dudc goi 1a cdc thi€t bi I/O hay cdc thi€t bi ngoai vi.

3. May vi tinh (Microcomputer):

Vi xtt 1y 1a mot IC chuyén vé xtt Iy data va diéu khién con mdy vi tinh 12 mot hé thong
m4y tinh hoan chinh dudc x4y dung tir mot vi xi¥ 1. Mdy vi tinh hoan chinh bao gdm mdt vi xi¥
1y, bd nhé va cdc cdng 1/0.

So db khdi ciia mdt hé thong mdy vi tinh nhu hinh 1-1:

Video Disk
keyboard
CPU Disk
v CPU and 10 Video + controller |
L | || | | U L1 L] [Disk | |
A

|clock| | | | | R | Granhic | | | |
L1 | | T — L1

Microcomputer bus

Hinh 1-1. Cdu triic cia mét mdy vi tinh.
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Power supply
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Cliwong 1. Lick od phdt trién chda vi vi ly.

II.

M4y vi tinh t& chic theo card bao gdm: CPU card, card bd nhd RAM, card diéu khién dia,
card di€u khi€n man hinh, ngoai ra may vi tinh cdn c¢6 man hinh video, ban phim...

TAt cd cdc card trong mdy vi tinh dugc k&t ndi véi vi xi 1y thong qua bus, bus bao gom
nhiéu dudng tin hiéu d€ phan biét va xit 1y cdc card khdc nhau.

Trong card CPU ¢6 mach tao xung Clock ding d€ tao ra tin hiéu clock cho vi xt 1y. Card
CPU con c6 cac IC giao ti€p d€ nang cao kha ning giao ti€p cia CPU.

B6 nhé ROM diing d€ luu trit cac Iénh clia chuong trinh d€ cho phép nap cdc chuong trinh
tir dia mém.., card bd nhé RAM bao gdm cdc IC RAM dé vi xt 1y luu trit chuong trinh va dit
lieu khi x& 1y. Trong card bd nhé c6 phan xuidt nhap data ndi ti€p UART ( Universal
asynchronous reciever - transmitter ), hai kh&i nay c6 thé tich rdi. UART dung d&€ chuyén d6i
dit liéu song song thanh ndi ti€p d€ mdy vi tinh c6 thé giao ti€p v4i mdy in, cdc modem, va cic
thi€t bi diéu khién khic.

D¢ giao ti€p véi man hinh video can phai c6 card video, bén cach cic IC giao ti€p vdi bus
clia vi xtt 1y con c6 cic IC diéu khi€n man hinh Video. Man hinh Video dung d€ hién thi ndi
dung cia mdt viing nhé dic biét trong bd nhé RAM do d6 Card video ¢6 cac IC RAM.

Kh&i ngudn cung cip dién cho tit cd cdc hé thong.

4. Ning luc caa vi xa' 1y:

Khi néi d&n ning luc cda vi xif 1y ¢6 nghia 12 néi d€n kha xit 1y data, c6 3 thong s dé
ddnh ning luyc cda vi xt 1y:

¢ Chiéu dai cta tir data ctia vi xi¥ 1y.

¢ S0 lugng cdc 6 nhd ma vi xit 1y c6 thé truy xudt dudc.

¢ T&c d6 ma vixkly ¢6 thé thuc hién mot lénh.

Céc vi xtt Iy thudng dudc so sdnh vdi nhau thong qua do dai cdc tir data, mdi mot vi xit 1y
1am viéc véi cdc tir dit liéu c6 do dai co dinh. Do dai tir dif liéu cla cdc vi xit 1y bao gdm: 4 bit,
8 bit, 16 bit, 32 bit va sdp tdi 1a 64 bit. T dir liéu thudng dugc st dung 12 8 bit tuong v46i mot
byte.

Mot thong s6 thudng d€ ddnh gid ning luc cda vi xi Iy 12 dung lugng b nhé dit liéu ma vi
Xt 1y c¢6 thé truy xuat, trong trudng hdp nay dd dai cla tir dit liéu ciing déng mot vai trd quan
trong khi so sanh. D9 dai cta tir dit liéu trong bd nhé bang véi do dai cia tir dit liéu trong vi xut
1y, vi du vi xtt 1y 4 bit thi tir it li€u luu trir trong bd nhd sé ¢6 d6 dai la 4 bit.

Mbi mot tir dit liéu trong bd nhé dude chi dinh bdi mot dia chi (Address), vi x{t Iy mudn
truy xudt dif liéu clia 6 nhé nao phai tao ra dia chi cda 6 nhé dé. Vi xit 1y c6 kha ning giao ti€p
vGi bd nhé ¢6 dung lugng cang 16n thi vi xit 1y d6 cang manh.

Thong s thit 3 12 tdc d6 xi Iy mot 1énh cla vi xi¥ 1y duge ddnh gid qua tin s& xung clock
cung cAp cho vi xtt 1y 1am viéc. Vi x{ Iy c6 tin s& 1am viéc cang 16n thi tdc do x& 1y cang
nhanh.

CAC KHAINIEM CO BAN VE CAU TRUC CUA VIXULY:
1..Chiéu dai tir dit liéu:
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Cliwong 1. Lick od phdt trién chda vi vi ly.

Vi x{r 1y diu tién cé chiéu dai tir dit liéu 13 4 bit, ti€p theo 1 cdc vi xit 1y 8 bit, 16 bit, 32
bit va 64 bit. Mdi 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, téc dd lam viéc nhanh, kha ning truy xuat bd nhé
16n dudc diing trong cdc cdng viéc xit 1y dif liéu, diéu khién phifc tap, cdc vi x@ 1y c6 chiéu dai
tr dit liéu nhé hon, kha ning truy xuit bd nhd nhd hon, tdc do lam viéc thap hon dugce st dung
trong cdc cong viéc diéu khién va xi& Iy don gidn, chinh vi thé cdc vi x{ 1y nay van ton tai.

Céc vi xtt 1y 16 bit, 32 bit dugc st dung rat nhiéu trong mdy tinh. M4y vi tinh dau tién cda
IBM sit dung vi xit Iy 8088 vao nim 1981. CAu triic bén trong clia vi x{t Iy 8088 c6 thé xit 1y cdc
tlr dir liéu 16 bit, nhung bus dif liéu giao ti€p bén ngoai chi c6 8 bit. Do ciu tric bén trong 16 bit
nén cic may tinh PC st dung bo vi xi Iy 8088 c6 thé twong thich vdi cic may tinh méi sit dung
cac vi xtr 1y 16 bit: 286, hodc cac vi xtr 1y 32 bit: 386, 486 va bo vi x{r Iy Pentium.

HAu hét cdc tng dung dudc diéu khi€n bi mdy tinh t6t hon nhiéu so véi vi xit 1y va tiy
theo yéu cau diéu khi€n ma chon diéu khién biing mdy tinh hay diéu khién bing vi xit ly. Cic
linh vyc diéu khién bing vi x{ Iy nhu: cong nghiép, khoa hoc, y hoc... Mot linh vuc diéu khién
phtc tap 1a robot khi d6 cdc bd vi xi¥ 1y 16 bit va 32 bit 1a thich hgp. Tly theo yéu cau dd phic
tap ma chon b6 vi x& 1y thich hgp.

Vi xit Iy 32 bit 12 sy phat tri€n clia vi x& 1y 16 bit va ng dung dau tién clia cic vi xi 1y 32
bit 12 cdc mdy tinh 32 bit. C4c vi x& 1y 32 bit ¢6 kha ning l1am viéc nhanh hon vi mdi 1an 13y dit
liéu tir bd nhd vi xtt 1y c6 thé 14y mot 1an 4 byte, trong khi d6 cdc vi xtt 1y 8 bit thi phai lam 4
1an, véi vi xit 1y 16 bit phdi thyc hién 2 1an. Vay néu so véi vi xit 1y 8 bit thi vi xit 1y 32 bit c6
toc do ting gip 4, v4i vi xit 1y 16 bit thi tdc do vi xit Iy 32 bit ting gip doi. P& ting toc do lam
viéc clia vi x Iy 12 muc tiéu hang du clia cdc nha ché tao vi xt 1y.

2. Kha niing truy xuit bd nhé:

Dung lugng bo nhé ma vi xi 1y c6 thé truy xuit 13 mot phan trong ciu tric clia vi xit 1y.
Céc vi xit 1y diu tién bi gidi han vé kha ning truy xuit bd nhd: vi xit 4004 c6 14 dudng dia chi
nén c6 thé truy xudt dugc 2'* = 16.384 6 nhd, vi xi 1y 8 bit c6 16 dirng dia chi nén c6 thé truy
xudt dugc 2'® = 65.536 6 nhd, vi xi& 1y 16 bit c6 20 dudng dia chi nén ¢ thé truy xudt 2% =
1.024.000 6 nhd, vi xit 1y 32 bit nhu 386 hay 68020 c6 thé truy xui't 4 G & nhd. Vi x{t Iy c6 kha
ning truy xuit bd nhé cang 16n nén c6 thé xit 1y cdc chuong trinh 16n. Tuy theo &ng dung cu thé
ma chon mot vi x 1y thich hgp.

3. Toc do lam viéc cha vi xd 1¥:

Tan s6 xung clock cung cAp cho vi xtt Iy 1am viéc quyét dinh dé€n t6c d6 1am viéc cda vi
XU 1y, vi x 1y ¢6 tdc d6 lam viéc cang 16n thi kha ning xi& 1y 1énh cang nhanh. Tan s& xung clock
lam viéc clia cdc vi xit 1y dugc cho bdi cdc nha ché tao:

Vi xtr ly TAn s6 xung clock chiéu dai tir dir lieu
8051 12MHz 8-bit
Z80A 4MHz 8-bit
Z80B 6MHz 8-bit
286 16MHz 16-bit
486DX2-66 66Mhz 32-bit
Pentium 66MHz 32-bit
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Cliwong 1. Lick od phdt trién chda vi vi ly.

4. Céac thanh ghi cua vi xit 1y:

C4c thanh ghi 12 mot phan quan trong trong ciu tric clia vi Xt 1y.

Cic thanh ghi bén trong clia vi xtt ly diing dé x{ 1y dit liéu, c6 nhiéu loai thanh ghi khic
nhau cho cdc chifc ning kh4c nhau trong vi xit 1y, s& lugng cdc thanh ghi d6ng mot vai trd rat
quan trong d6i véi vi xit Iy va ngudi 1ap trinh.

Céc vi x{r Iy kh4c nhau sé& c6 s lugng va chifc ning ciia cdc thanh ciing khic nhau.

Né&u vi xtt 1y ¢6 s6 lugng thanh ghi nhiéu thi ngudi 1ap trinh c¢6 thé viét cdc chuong trinh
diéu khién vi x&t 1y don gidn hon, 1am ting tdc do x 1y chuong trinh. N&u vi xi¥ 1y ¢6 s6 lugng
thanh ghi it thi chudng trinh s& phic tap hon, td¢c dd x 1y chuong trinh cham hon.

Pé€ hiéu 16 cdc thanh ghi bén trong cia mot vi xi 1y can phai khdo sat mot vi x 1y cu thé.
Viy sd lugng cdc thanh ghi bén trong vi xif Iy ciing 4nh hudng dén t6c dd va khd ning xit 1y
chuong trinh.

5. Cdc lénh cua vi xut 1y:

Tap 1énh cta vi x{¥ 1y 12 mot trong nhitng y&u t& cd ban d€ danh gid téc d6 1am viéc clia vi
xt ly. Né&u vi xtt ly ¢6 nhiéu mach dién logic bén trong d€ thuc hién thi s& 1énh diéu khién ciia
vi Xt 1y cang nhiéu, khi d6 vi x{ Iy cang 16n va dd phic tap cang 16n. Vi du so sdnh 2 tip 1énh
ctiia 2 vi xtt ly 8 bit la 80C51 va Z80 thi 80X51 c¢6 111 1énh khdc nhau con Z80 ¢6 178 1é€nh.
Tap 1énh ctia mot vi x&t 1y cang nhiéu rat c¢6 ich khi 1ap trinh hay viét chuong trinh cho vi xt 1y.

6. Céu tric truy xuit bo nhé:

Mot yé&u t& quyét dinh s mém déo trong lap trinh 14 s& lugng cdc kiéu truy xuit bd nhé
khdc nhau cda vi x& 1y, vi x 1y c¢6 nhiéu kiéu truy xuit bd nhé s& c6 khd ning x@ 1y cang
nhanh va cdu tric cdc mach dién bén trong cang phic tap. Cic kiéu truy xui't bo nhé clia cic vi
xu ly 8 bit va 16 bit:

Ki€u truy xuit bd nhd ( Addressing | Vixtly 6800 Vi xtt 1y Z80 Vi xtt 1y 8088

mode )

Implied - hiéu ngam. 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 idirect X X
16-bit computed X
8-bit I/O X X
16-bit I/0 X
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Cliwong 1. Lick od phdt trién chda vi vi ly.

Vi xtt 1y 16 bit va 32 bit c6 s6 lugng cac ki€u truy xuit bd nhd rit 16n, tuy thudc vao yéu
ciu diéu khi€n ma chon vi xit Iy thich hop.

7. Cac mach dién giao ti€p bén ngoai cia vi xid 1y:

Ngoai giao ti€p vdi bd nhd, vi x{t 1y c6 cdc mach dién giao ti€p véi cdc mach dién bén
ngoai d€ diéu khién hay md rong khd ning diéu khi€n. Cdc mach dién bén ngoai 1 cic IC va
dudc goi 12 IC ngoai vi. Mdi IC ngoai vi c6 mot chifc ning riéng, tiy thudc vio yéu cau diéu
khién ma chon cdc IC ngoai vi.

Bing danh sich sau day trinh bay cdc IC ngoai vi c6 thé giao ti€p vdi Z80:

Mai s6 IC Chtic ning 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

Bing danh sich sau day trinh bay cdc IC ngoai vi c6 thé giao ti€p vdi 8088/80286:

Mai s6 IC Chtic ning 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
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Chuong 2
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Cau truc bén trong
va lénh cia vi xu Iy

L Cdu triic bén trong cuia vi xit ly:

S db khdi ciu tric bén trong clia vi Xt 1y.
Chtc niing cta khdi ALU.

Céc thanh ghi bén trong cta vi x& 1y.
Thanh ghi Accumulator.

Thanh ghi b d€m chuong trinh PC.

Thanh ghi trang thai.

Thanh ghi con trd ngin x&p.

Thanh ghi dia chi b nhg.

Thanh ghi 1énh.

A I A S e

10. Thanh ghi chita dit li€u tam thoi.
11. Khéi diéu khién logic va khdi gidi ma lénh.
12. Bus dit liéu bén trong ctia vi xtt 1y.

II. Gidi thiéu cdc lénh cia vi xit ly:
Gidi thiéu v€ tap 1énh clia vi x{t ly.
Tu ggi nhé.
Cdc nhém 1énh co ban cla vi xir 1y
Céc ki€u truy xui't dia chi cda vi xi¥ 1y.
III.  Tém tdt — cdu héi én tdp - bai tdp:

1. Tém tit.

2. Cau héi 6n tap va bai tap.
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

I. CAU TRUC BEN TRONG CUA VIXU LY:
1. S¢ @6 khdi cua vi xi& 1¥:

CAu triic clia tAt cd cdc vi xr Iy déu c6 cdc khdi co ban gidng nhau nhu ALU, cdc thanh
ghi, khdi diéu khién 12 cdc mach logic. P& nim ré nguyén ly lam viéc clia vi xi 1y can phai
khdo sit nguyén 1y k&t hop cdc khdi v6i nhau d€ xit 1y mot chuong trinh.

So db khdi cda vi x{r 1y sé& trinh bay ciu tric cda mdt vi xif ly. Mdi mot vi xt 1y khdc
nhau sé& c6 cau tric khdc nhau. Vi du vi x{t Iy 8 bit s& ¢ c4u triic khdc vdi vi x@t 1y 16 bit...

Véi mbi vi xtt 1y déu c6 mot sd dd ciu triic bén trong va dudc cho trong cédc s6 tay clia
nha ché tao. SO dd cdu tric & dang khdi rat tién 1di va dé trinh bay nguyén ly hoat dong clia
vi x{t ly. Hinh 2-1 trinh bay so dd khdi ctia vi xt 1y 8 bit:

16 hit
address hus %
Memory Address Register Accumulator | Status REG
Hi | Lo REGE REG C
SP REG D REG E
PC REGH REG L
- <7 NS < b .,
. 8 hit internal data hus {
Extermal +— Y
Tt ] nggg v 8 Bit
and DATA BUS
ouiput ¥ -
conirol Instruction
lines Register
. | I
- -
—¥ | instruction
| Decoder

Hinh 2-1. So dé cdu triic bén trong ciia vi xit Iy.

Trong sd d6 khdi cda vi xit 1y bao gdm cdc khdi chinh nhu sau: khdi ALU, cdc thanh ghi
va khdi control logic. Ngoai ra sd dd khdi con trinh bay cdc dudng truyén t3i tin hiéu tir noi
nay dén ndi khdc bén trong va bén ngoai hé thong.

2. Chiic ning cua khéi ALU:

ALU la khdi quan trong nhat clia vi x&t 1y, khdi ALU chita cdc mach dién logic chuyén
vé xtr ly dit liéu. Khdi ALU ¢6 2 ngd vao cé tén 1a “IN” chinh 13 cdc ngd vao dit liéu cho
ALU xit 1y va 1 ngd ra ¢6 tén 1a “OUT” chinh 12 ngd ra k&t qua dir liéu sau khi ALU x{ ly
xong.

10
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

D liéu true khi vao ALU dudc chita & thanh ghi tam thdi (Temporarily Register) c6
tén la TEMP 1 vd TEMP 2. Bus dit liéu bén trong vi x&t 1y dugc két ndi vdi 2 ngd vao “IN”
clia ALU thong qua 2 thanh ghi tam thdi. Viéc k&t ndi nay cho phép ALU c6 thé 14y bat ky
dit liéu nao trén bus dit liéu bén trong vi x 1y.

Thudng thi ALU ludn 18y dit liéu tir mot thanh ghi dic biét ¢6 tén 1a accumulator (A).
Ngé ra OUT cia ALU cho phép ALU c6 thé gdi két dit liéu sau khi xi 1y xong 1én bus dif
liéu bén trong vi x{t 1y, do d6 thi€t bi nao k&t ndi v6i bus bén trong déu c6 thé nhan dir liéu
nay. Thudng thi ALU gdi dt liéu sau khi x 1§ xong tdi thanh ghi Accumulator.

Vi du khi ALU cOng 2 dit li€u thi mot trong 2 dir li€u dugc chida trong thanh ghi
Accumulator, sau khi phép cdng dudc thuc hién bdi ALU thi két qud sé& gdi trd lai thanh ghi
Accumulator va luu trit § thanh ghi nay.

ALU x& Iy mot dit liéu hay 2 dit liéu tuy thudc vao 1énh hay yéu cau diéu khién, vi du
khi cong 2 dif liéu thi ALU sé& x@ 1y 2 dit liéu va ding 2 ngd vao “IN” dé nhap dit liéu, khi
ting mot dit liéu nao d6 1én 1 don vi hay 18y bl mot mot dit liéu, khi d6 ALU chi x& 1y 1 dit
liéu va chi cAn mot ngd vao “IN”.

Kh&i ALU c6 thé thyc hién cdc phép toan xit Iy nhu sau:

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

Tém Tdt: Chic ning chinh clia khdi ALU 13 1am thay ddi dit liéu hay chuyén vé xt 1y
dit liéu nhung khong luu trit dit liéu. P& hi€u rd thém chifc ning dic biét cia ALU can phai
khdo sat mot vi xt 1y cu thé.

3. Cdc thanh ghi bén trong cua vi xut' 1y:

C4c thanh ghi bén trong c6 chifc ning luu trit tam thdi cdc dit liéu khi x{ 1y. Trong s6
céc thanh ghi c6 mot vai thanh ghi dic bi€t khi thuc hién cdc 1€nh dic biét, cadc thanh ghi con
lai goi 12 cdc thanh ghi thong dung. Vi sd @6 khdi minh hoa & trén, cdc thanh ghi thong dung
c6 tén Reg B, Reg C, Reg D, Reg E.

Céc thanh ghi thong dung rat hitu dung cho ngudi 1ap trinh ding dé luu trit du liéu phuc
vu cho cong viéc xit 1y dif liéu va diéu khién, khi vi€t chuong trinh chiing ta ludn st dung cic
thanh ghi nay. S& lugng cic thanh ghi thong dung thay ddi tiy thudc vao tirng vi xit 1y.

S6 lugng va cach sit dung cdc thanh ghi thong dung tlly thudc vao ciu tric clia tirng vi
Xt 1y, nhung chiing c6 mot vai diém cd ban giong nhau. Cang nhiéu thanh ghi thong dung thi
van dé 1ap trinh don gidn hon.

Céc thanh ghi cd ban ludén c6 trong mdt vi x& 1y 1a thanh ghi A (Accumulator register),
thanh ghi bd d€m chuong trinh PC (Program Counter register), thanh ghi con tré 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).

Ly thuyét & thaue bank. 11




Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

16 hit
address hus
Memory Address Regisier Accumulater | Status REG
H | Le REGB REG C
SP REG D REG E
REG H REG L

[h el 4%

- N~ NS ~ y
— 8 bit imternal data bus { p
External <= . vTROL
input | 8 Bit
d LOGIC
n:‘tlput | \ / DATA BUS
conirol Instruction | |
lines Register
|
) Eainn
—* ]
— | instruction
] Decoder

Hinh 2-2. So do minh hoa cdc thanh ghi bén trong ciia Microprocessor dugc t6 dam.

4. Thanh ghi Accumulator:

Thanh ghi A 1a mdt thanh ghi quan trong cla vi X 1y ¢6 chiic ning luu trit dit li€u khi
tinh todn. Hau hét cdc phép todn sd hoc va cdc phép todn logic déu x3y ra gitta ALU va
Accumulator.

Vi du khi thyc hién mot 1€nh cong 1 dit liéu A véi mot dit liéu B, thi mot dir liéu phai
chia trong thanh ghi Accumulator gid st 1a A, sau d6 sé thuc hién 1é€nh cdng dit liéu A (chira
trong Accumulator) véi dit liéu B (c6 thé chia trong 6 nhé hodc trong mot thanh ghi thong
dung), k&€t qua cda 1énh cong l1a dif liéu C sé dugc dit trong thanh ghi A thay thé cho dit liéu
A trudce do.

Chi y: K&t qua sau khi thuc hién ALU thudng gdi vao thanh ghi Accumulator 1am cho
dit liéu trude d6 chita trong Accumulator s& mat.

Mot chitc ning quan trong khac cla thanh ghi Accumulator 1a d€ truyén dit liéu tir bo
nhé hoic tlr cdc thanh ghi bén trong cda vi x{ 1y ra cdc thi€t bi diéu khién bén ngoai thi dif
liéu d6 phdi chia trong thanh ghi Accumulator.

Thanh ghi Accumulator con nhiéu chiic ning quan trong khic sé& dudc thdy rd qua tap
1énh ctia mot vi xt 1y cu thé, s& bit ctia thanh ghi Accumulator chinh 1a don vi do cta vi x@
1y, vi xr 1y 8 bit thi thanh ghi Accumulator c6 d6 dai 8 bit.

5. Thanh ghi b6 d€m chueng trinh PC:

Thanh ghi PC 12 mdt thanh ghi ¢ vai trd quan trong nht cia vi x{t 1y. Chudng trinh 1a
mot chudi cac 1énh ndi ti€p nhau trong bd nhd clia vi x 1y, cdc 1énh nay s& yéu cau vi xit ly
thuc hién chinh xdc cdc cong viéc d€ gidi quy&t mot van dé.

Ly thuyét & thaue bank. 12




Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

Tirng 1énh phdi don gidn va chinh xdc va cdc 1énh phdi theo ding mot trinh ty dé
chuong trinh thuc hién ding. Chic ning cua thanh ghi PC 1a quén ly 1énh dang thuc hién va
1énh sé dudc thuc hién ti€p theo.

Thanh ghi PC trong vi xi¥ 1y ¢6 chiéu dai tir dit liéu 16n hon chiéu dai tir dit liéu cia vi
Xt 1y. Vi du ddi véi cac vi xit 1y 8 bit c6 thé giao ti€p v6i 65536 6 nhd thi thanh ghi PC phai
c6 chiéu dai 12 16 bit d€ c6 thé truy xuit tiing 6 nhd bit diu tir 6 nhd thi 0 d&€n 6 nhd thi
65535.

Chi y ndi dung chira trong thanh ghi PC ciing chinh 14 ndi dung chita trong thanh ghi
dia chi.

Trude khi vi x& 1y thuc hién mot chuong trinh thi thanh ghi PC phai dugc nap mot con
s6 : “D6 chinh la dia chi ciia é nhé chita lénh ddu tién ciia chuong trinh ”.

Dia chi cia 1énh dau tién dugc gdi d&€n IC nhé thong qua bus dia chi 16 bit. Sau d6 bd
nhd sé& dit ndi dung cla 6 nhd 1€n bus di li€u, ndi dung nay chinh 12 ma 1énh, qué trinh nay
goi la don 1&€nh tr bd nhé.

Ti€p theo vi xt 1y tw dong ting ndi dung ciia thanh ghi PC d€ chuin bi d6n 1énh k&. PC
chi dudc tdng khi vi xtt 1y bt dau thuc hién lénh dugc dén trude d6. Lénh dang thyc hién c6
chiéu dai bao nhiéu byte thi thanh ghi PC ting I&én diing by nhiéu byte.

Mot vai 1énh trong chuong trinh c¢6 thé nap vao thanh ghi PC mot gid tri méi, khi 1énh
lam thay d8i thanh ghi PC sang gi4 tri m&i dugc thuc hién thi 1énh k& c6 thé x3y ra § mot dia
chi méi — ddi véi cdc 1énh nhdy hoic 1énh goi chuong trinh con.

6. Thanh ghi trang thai (Status Register):

Z | M| C I |IF | © | P 1

I 'y . 'y ) I Iy [

Logic *17

Parity

Cryerflow

Interrupt Flag

Intermediate carry

carry bit

Megative bit
Zero bit

Hinh 2-3. Cdu triic ciia mot thanh ghi trang thdi.

Thanh ghi trang thdi con dudc goi 1 thanh ghi c¢d (Flag register) dung dé luu trit két
qua ctia mot sd 1énh ki€m tra. Viéc lvu trit cdc két qua ki€m tra cho phép ngudi 14p trinh thuc
hién viéc r& nhdnh trong chuong trinh. Khi r& nhdnh, chuong trinh s& bit dau tai mot vi tri
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

méi. Trong trudng hdp r& nhanh c6 diéu kién thi chuong trinh r& nhdnh chi dugc thyc hién khi
k&t qui ki€m tra ding diéu kién. Thanh ghi trang thai s& luu trit cac k&t qua ki€m tra nay.

Cdc bit thudng c6 trong mdt thanh ghi trang thdi dugc trinh bay & hinh 2-3.

C4c 1énh xay ra trong khoi ALU thudng dnh hudng dén thanh ghi trang th4i, vi du khi
thuc hién mot 1énh cong 2 dit liéu 8 bit, néu k&t qua 16n hon 11111111, thi bit carry sé mang
gid tri 1a 1. Ngudc lai n€u k&t qué ctia phép cong nhd hon 11111111, thi bit carry bing 0. Vi
du 1énh ting hay gidm gi4 tri cia mot thanh ghi, n€u k&t qud trong thanh ghi khéic 0 thi bit Z
ludn bing 0, ngugc lai n€u k&t qua bing O thi bit Z bing 1.

Vi du vé ré nhanh khi kiém tra bit trong thanh ghi trang th4i: hay vi€t mot chuong trinh
gidm gid tri cia mot thanh ghi ¢6 gid tri 1a 10.

1. Nap vao thanh ghi mdt s& nhi phan c6 gid tri la 10.

2. Giam ndi dung ctia thanh ghi di 1.

3. Kiém tra bit Zero clia thanh ghi trang th4i c6 biing 1 hay khong ?
4. N&u khong nhdy dén thuc hién ti€p 1énh & bude 2

5. N&u ding két thic chuong trinh.

Y nghia cia cédc bit trong thanh ghi trang théi:

[a]. Carry/borrow (cd tran/mugn): 1a bit carry khi thyc hién mdt phép cOng cé gid tri tuy
thudc vao két qud ciia phép cong. K&t qud tran thi bit carry =1, ngudc lai bit carry = 0.
La bit borrow khi thyc hién mdt phép trir: né€u s6 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 1&énh cu thé.

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

[c]. Negative (c& s6 4m): bit N = 1 khi bit MSB cta thanh ghi ¢6 gia tri 1a 1, ngugc lai
N=0.

[d]. Intermediate carry (cd tran phu): giéng nhu bit Carry nhung chi ¢é tdc dung ddi véi
phép cong hay trir 4 bit thap.

[e]. Interrupt Flag (cd bdao ngdt): Bit IF ¢6 gid tri 1a 1 khi ngudi 1ap trinh mudn cho phép
ngit, ngudc lai thi khong cho phép ngit.

[f]. Overflow (cd tran s& c6 d4u): bit nay biing 1 khi bit tran ctia phép todn cong vdi bit
dau cta dir liéu.

[g]. Parity (c& chdn 1é): bit nay c6 gid tri 1a 1 khi k€t qua clia phép todn 1a s6 chin, ngugc
lai 12 s6 1€ thi bit P = 0.
S6 lugng cdc bit ¢ trong thanh ghi trang thdi thy thudc vao tirng vi x{t Iy. Trong mot s

vi xtt 1y c6 thé x6a hoic dit cic bit clia thanh ghi trang thai.

7. Thanh ghi con tré ngin x&p (Stack pointer SP):

Thanh ghi con trd ngin x&p 12 mdt thanh ghi quan trong clia vi xit 1y, do dai tir dit liéu
clia thanh ghi SP biing thanh ghi PC, chifc ning cla thanh ghi SP gin gidng nhu thanh ghi PC
nhung né diing d€ quan ly bo nhé ngin x&p khi mudn luu trit tam thdi dit liéu vao ngin x&p.
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

Giéng nhu thanh ghi PC, thanh ghi SP ciing tu dong chi d&€n 6 nhé k€. Trong hiu hét
cdc vi x 1y, thanh ghi SP gidm (d€ chi d€n 6 nhd ti€p theo trong ngin x&p) sau khi thuc hién
1énh cAt dit liéu vao ngin x&p. Do d6 khi thi€t 14p gid tri cho thanh ghi SP 1a dia chi cudi
cung ctia bo nhd.

Thanh ghi SP phdi chi d€n mot 6 nhé do ngudi 1ap trinh thi€t 1ap, qud trinh nay goi 1a
khdi tao con trd ngin x&p. N€u khong khdi tao, con trd ngin x&p sé chi d&€n modt 6 nhé ngiu
nhién. Khi d6 dit liéu cit vao ngin x&p c6 thé ghi de 1én dit liéu quan trong khic 1am chuong
trinh xt 1y sai hodc thanh ghi SP chi dén ving nhé khdng phdi 12 bd nhd RAM Iam chuong
trinh thuc hién khong ding vi khong luu trit dude dif liéu can cat tam vao bo nhd ngin x&p.
T4 chitc clia ngin x&p 1a vao sau ra truc (LAST IN FIRST OUT : LIFO).

8. Thanh ghi dia chi b6 nhé:

M&i khi vi xit 1y truy xui't bd nhé thi thanh ghi dia chi phdi tao ra ding dia chi ma vi xt
ly mu6n. Ngd ra cda thanh ghi dia chi dudc dit 1én bus dia chi 16 bit. Bus dia chi dung d€ lya
chon mdt 6 nhé hay lva chon 1 port Input/Output.

Noi dung ctia thanh ghi dia chi 6 nhé va noi dung ctia thanh ghi PC 1a gi6ng nhau khi vi
X 1y truy xuit bd nhé d€ dén 1énh, khi 1énh dang dugc gidi ma thi thanh ghi PC ting 1én dé
chuin bi d6n 1énh ti€p theo, trong khi d6 ndi dung clia thanh ghi dia chi bo nhé khong ting,
trong sudt chu ky thuc hién 1énh, ndi dung clia thanh ghi dia chi phu thudc vao lénh dang
dudc thyc hién, n€u 1énh yéu cau vi x{t Iy truy xuit bd nhd thi thanh ghi dia chi bd nhé dugc
diing 1an tht 2 trong khi thuc hién mot 1énh.

Trong tit cd cdc vi xit 1y, thanh ghi dia chi bd nhé c6 chiéu dai bing véi thanh ghi PC.

9. Thanh ghi lénh (Instruction Register):

Thanh ghi 1énh diing &€ chita 1&énh vi x{ 1y dang thuc hién.
Mot chu ky 1€nh bao g6m don 1€nh tir bO nhé va thuc hi€én 1€nh.

Pau tién 1a 1énh dugc dén tir bd nhd, sau d6 PC chi dén 1énh k& trong bd nhd. Khi mot
1énh dugc don c6 nghia 1a di liéu trong 6 nhd d6 dudc copy vao vi xit 1y thdng qua bus dit
liéu dén thanh ghi 1énh. Ti€p theo 1énh s& dugc thuc hién, trong khi thuc hién 1énh bd gidi
ma 1énh doc ndi dung cda thanh ghi Iénh. B gidi ma s& gidi ma 1énh d€ bdo cho vi xit ly
thu'c hién chinh xdc cong viéc ma 1énh yéu ciu.

Chiéu dai tir dit liéu cda thanh ghi I&énh tiy thudc vao tirng vi xit 1y.

Thanh ghi 1€nh do vi xt 1y st dung ngudi 1ap trinh khdng dudgc st dung thanh ghi nay.

10. Thanh ghi chia dif liéu tam thdi (Temporary data register):

Thanh ghi lvu trit dif liéu tam thdi dung d€ ALU thuc hién cdc phép todn xit 1y dif liéu.
Do ALU chi xit 1y dit liéu khong cé chitc ning lvu trit dit liéu, bat ky dit liéu ndo dua d&€n ngd
vao ctia ALU, lap tifc s& xuat hién & ngd ra.

Dit liéu xud't hién tai ngd ra ciia ALU dugc quyét dinh bdi 1énh trong chuong trinh yéu
cau ALU thyc hién. ALU Iy dit liéu tif bus dit liéu bén trong vi x{t 1y, x{ 1y dit liéu, sau dé
dit dit liéu vira xi¥ 1y xong trd lai thanh ghi Accumulator, do d6 cAn phdi c¢6 thanh ghi luu trit
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

dit liéu tam thdi d€ ALU thyc hién. Ngudi lap trinh khong duge phép xit dung cdc thanh ghi
tam thdi. S6 lugng cdc thanh ghi nay tiy thudc vao titng vi x 1y cu thé.

11. Khéi diéu khién logic (control logic) va khdi gidi ma 1énh (Instruction decoder):

Chiic ning ctia khoi gidi ma Iénh 13 nhan I&énh tir thanh ghi 1énh sau d6 gidi ma dé€ gdi
tin hi¢u diéu khién dén cho khdi di€u khién logic.

Chtc ning clia khoi diéu khién logic (control logic) 1a nhdn 1€nh hay tin hi€u diéu
khién tir bd gidi ma 1énh, sau d6 sé& thuc hién ding cic yéu ciu cta lénh. Khdi diéu khién
logic dugc xem 1a mdt vi Xt 1y nhd nim trong mot vi xt 1.

Céc tin hiéu dié¢u khién clia khdi di€u khién logic 1a cdc tin hiéu diéu khi€n bo nhé,
diéu khién cdc thiét bi ngoai vi, cdc dudng tin hiéu doc-ghi...va cdc tin hiéu diéu khién vi x{
ly tir cdc thi€t bi bén ngoai. Cdc dudng tin hiéu nay sé& dudc trinh bay cu thé trong sd db clia
titng vi xt 1y cu thé.

Ngé tin hiéu viao quan trong nhit clia khdi diéu khién logic 13 tin hiéu clock cin thiét
cho khdi diéu khién logic hoat dong. N&u khong c6 tin hiéu clock thi vi xif Iy khong 1am viéc.
Mach tao xung clock 12 cdc mach dao dong, tin hiéu dugc dwa d€n ngd vao clock clia vi xit
ly. C6 nhiéu vi xtt 1y ¢6 tich hgp mach tao dao dong & bén trong, khi d6 chi cAn thém tu
thach anh & bén ngoai.

12. Bus dif liéu bén trong vi xi' 1V (Internal data bus):

Bus dif liéu ding dé k&t ndi cdc thanh ghi bén trong va ALU vdéi nhau, tit cd cdc dif
liéu di chuyén trong vi xit Iy déu thong qua bus dit liéu nay. Cic thanh ghi bén trong c6 thé
nhan dif liéu tir bus hay c6 thé dit dit liéu 1én bus nén bus dif liéu nay 1a bus dif liéu 2 chiéu.
Bus dif liéu bén trong c6 thé k&t ndi ra bus bén ngoai khi vi xi¥ Iy cin truy xuat dif liéu tir bo
nhd bén ngoai hay céc thi€t bi 0. Bus dit liéu bén ngoai ciing 12 bus dit liéu 2 chiéu vi vi x{
ly c6 thé nhan dit liéu tir bén ngoai hay gdi dit liéu ra.

D& biét trinh ty 1am viéc cla bus dif liéu bén trong vi xif 1y hoat dong, hay cho vi xit 1y
thuc hién mot 1énh cong 2 s6 nhi phian chia 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 thuc hién 1€nh cdng, ndi dung ctia 2 thanh ghi phai chita 2 dit liéu va 2 thanh
ghi nay c6 thé dang két ndi vdi cdc thi€t bi khac. P& thyc hién 1énh cong nodi dung 2
thanh ghi A va D thi thanh ghi 1énh phai mang ddng ma 1énh cia phép cdng nay va gia
st ma 1énh d6 1a ADD. Pugc trinh bay & hinh 2-4.
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

External
input
and
output
control
lines

16 bit
address hus
Memory Address Register 1101 1110 0000 D001
Hi | Le REG B REG €
5P 11011010 [\. REGE
PC REGH | REGL
] 8 bit internal data bus { by
-
CONTROL N ¢ Biy
i T
LogIc N DATA BUS
ADD | TEMP 2 |
. LTI
] -
—* -
—* | instruction
] Decoder
Hinh 2-4.
Dir liéu cia thanh ghi A dugc dit 1é€n bus dir li€u bén trong vi x 1y, mot trong 2 thanh

ghi luu trit dit liéu tam thdi duge 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€ém nay. Xem hinh 2-5

Dit liéu cla thanh ghi D dudc két ndi v6i bus dif liéu va thanh ghi tam thdi con lai ciing
dudc phép két ndi véi bus dit liéu. Thanh ghi tam thdi sé copy ndi dung clia 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 truc ti€p 2 dif liéu tai 2 ngd vao. Ngd ra ciia ALU dugc két ndi v6i thanh
ghi A, k&t qud clia phép cdng dudc nap vao thanh ghi A. Xem hinh 2-7.

Sau khi dit k€t qua vao trong thanh ghi A va cip nhat sy thay ddi cdc bit trong thanh ghi
trang thai thi sy k€t ndi gitta thanh A va khdi ALU chdm dit, cdc thanh ghi tam thdi trd
lai trang thdi sdn sang cho 1énh ti€p theo. Xem hinh 2-8

Phép cong 2 s nhi phan: 1101 1110
+ 11011010
1 1011 1000

Carry negative
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Cliwong 2: Cdn tric bén trong va lént cda v xd ly.

16 hit

address hus
Memory Address Register 1101 1110 0000 0001
H | Lo REG B REG C
5P 1101 1010 REG E
PC REG H REG L
— g bitinternal daia bus b
External <= CONTROL
input | LOGIC 8 Bii
and DATA BUS
output Y
coniral ADD TEMP1 | [ TEmMP2 |
lines
] [T
— [ 1N N
— :
—* | insiruction ALU
1 Decoder
—] ouT
Hinh 2-5.
16 W
ad
hus
Memory Address 1101 1110 | 00000001
[ eEister REGB | REGC
5P 1101 1010 REGE
PC REG H REGL
— 8 hit imternal data hus < >
External « CONTROL /X
input LOGIC I
and
DATA
output | \/ | \/ ! BUS
conirel ADD | 1101 1110 | ‘ TEMP 2
lines
]
. i = =
s — instruction ALU
| Decoder
] oUT
Hinh 2-6.
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16 bit
address
hus
Memory Address 1101 1110 | 0000 0001
Lt REG B REG C
Hi | T.n
SP 1101 1010 | REG E
PC REG H REG L

] | | } ] | ‘
I | {I l
-
— 8 hit internal data bus <::>
CONTROL
Eﬂ;::;al'_ LOGIC /\ o Bt
and
output \/ i | D];i[']['SA
°']’j':::1 ADD | 1101 1110 | | 1101 1010 |
—
_ - I
—* ]
— —instructon
: Decoder
“ Hinh 2-7.
16 hit
address hus
Memory Address Register 1011 1000 | 01110101
Hi | Le REGE REG C
5p 1101 1010 REG E
PC REG H REG L
- N~ S ~J ji
— 8 it internal data hus { >
External +—
i JEER
and DATA
output L \/7 = K/ BUS
conirol ADD [ 1011110 | | | 11011010
lines
. |
—* ]
— | instruction
] Decoder

Hinh 2-8.
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16 hit
address hus

Memory Address Register 1011 1000 | 01110101

Hi | Le REGB REG C
sP 1101 1010 REGE
PC REG H REGL
= NSNS NS @
] 8 bit internal data hus (::>
External +— /
input . C'ﬂﬂ}ﬁé’ . 8 Bit
and DATA
ouipui = \/7 : T\‘/ BUS
conirol Instruction | Temp 1 | | Temp 2 |
lines register
. | T el
— ]
— | instruction ALU
1 Decoder
] ouT
Hinh 2-9.

IL. CAC LENH CUA VIXU LY:

1. TAp 1énh cuia vi xi¥ 1y:

Lénh cla vi xit Iy 12 mot dit liéu s6 nhi phan, khi vi xit Iy doc mot 1&énh thi tir dit liéu
nhi phin nay s& yéu cau vi xif Iy 1am mdt cdng viéc don gidn. Mdi mot tir dit liéu tuong
duong véi mot cdng viéc ma vi x 1y phdi lam. Hau hét cdc 1énh clia vi x 1y 12 cdc 1énh
chuyén dit liéu va xi ly dit liéu.

Khi néi d&€n tap 1énh cia vi xit 1y tifc néi dén tat ca cac 1énh ma vi xi Iy c6 thé hiu va
thuc hién dudgc.

N&u tap l1énh clia mot vi xit ly gidng vdi tap 1énh clia mot vi xit 1y khac thi ciu tric cla
2 vi xit Iy giéng nhau.

Do dai cia mot 1énh bing v6i do dai tir dit liéu cda vi x{t 1y, doi véi vi xit 1y 8 bit thi do
dai ciia mot 1énh 1a 8 bit, ddi v6i vi xit 1y 16 bit thi do dai clia mot 1énh 1a 16 bit...

Trong chu ky dén 1énh, ma 1énh sé& dudc g&i dén thanh ghi 1énh, bd gidi ma l1&énh, va bd
diéu khién logic ctia vi xt 1y. Chifc ning cia cdc khdi sé xdc dinh 1énh nay 1am gi va sé& gdi
cdc tin hiéu diéu khi€n dé€n cac mach dién logic khic trong vi xit 1y, c4c tin hiéu logic nay sé
thuc hién ding chiic ning ma I&énh yéu cau.

Hinh 2-10 minh hoa chu ky thyc hién 1€nh:
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!

Pén 1énh tf bd nhé

Giai ma lénh

Thuc hién I&nh

Hinh 2-10. Chu ky thuc hién l¢nh cia vi xit 1y.

Mot 1énh duge thyc hién can phai hoi dd 2 yé&u to:

Yéu t6"thit nhdt 13 1énh sé yéu cau vi x&t 1y thyc hién cong viéc gi. Vi du yéu cau vi x{r
1y thyc hién mdt I€nh cOdng: ADD, mot I€nh dich chuyén dit liéu MOV ... Ia nhitng 1€nh ma vi
Xt 1y ¢6 thuc hién dugc.

Yéu to thit hai 12 1&nh phdi cho vi xit 1y bi€t cdc thong tin dia chi tic 12 vi tri cla cdc dir
liéu ma vi x 1y phai thuc hién. Vi du khi thuc hién mot 1énh cong ndi dung 2 thanh ghi A va
B, hoiic ndi dung thanh ghi A va dif liéu chita trong mot 6 nhé. Y&u t& thit 2 trong trudng hdp
nay la cac thanh ghi A va B, hodc thanh ghi A va dia chi cia 6 nhg.

Y&u t6 thit nhat goi 14 ma 1énh : op code (operation code) va yé&u td thit 2 goi 1a dia chi.
Ma 1énh sé& bdo cho vi x{t Iy 1am gi va dia chi s& cho vi x&t 1y biét vi tri ctia dit liéu.

So @6 hinh 2-11 minh hoa cho ciu tric 1 1énh.

Op code Op code
hoéc

Address Address

Address

Hinh 2-11. Céu triic ciia mot lénh bao gom ma 1énh va dia chi.
T dit liéu dau tién ludn 12 ma 1énh, cdc tir dit liéu ti€p theo 12 dia chi. P6i v6i cdc 1énh
chi c6 mot tir dif liéu thi dia chi da dugc hi€u ngam.
Do c6 nhiéu cdch chi cho vi xitf 1y biét dia chi clia dif liéu dugc goi 1a cac ki€u truy xuit

bd nhé. Khi st dung mot vi xi 1y cAn phai biét cdc kiéu truy xuit nay.

2. Tu ggi nhé (Mnemonics):

Mot 1énh clia vi xtt 1y 1a cdc con s nhi phadn. D6i véi 1énh chi ¢6 mot byte thi rat khé
nhd, n€u 1énh dai 2, 3, 4 hoic nhiéu hon nita thi khong thé nio nhé hét. BE gidm bt sy phitc
tap clia s6 nhi phian c6 thé dung s6 Hex d€ thay thé, khi d6 cdc 1énh d& viét va d& doc hon
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nhiéu nhung ciing khong thé nio gitp ngudi sit dung nhé hét dudc va quan trong nhat 13 khi
vi€t chuong trinh ciing nhu Iic g& roi chuong trinh.

Pé€ gidi quyét van dé nay lénh dudc vi€t thanh cdc tif ggi nhd r't gan véi chic ning va
¥ nghia clia cdc 1énh. Trong hau hét cdc tir ggi nhé cla 1énh, ma 1énh dudc rit gon chi con
khodng 3 ky tu. Vi du I&énh di chuyén dit liéu c6 tir gdi nhé 1a MOV, 1énh trir 13 SUB... Khi
1&énh c6 cdc dia chi di sau thi cdc dia chi nay van 1a cdc con s8. Vi du 1énh nhdy dén mot 6
nhé vi€t nhu sau:

JMP FA90y.

Khi sif cdc tif ggi nhé nay gitp ngudi 1ap trinh rat d& nhé ti't ci cdc 1énh clia vi xit 1y,
khi vi€t chuong trinh ngudi 1ap trinh diing cdc tir gdi nhé d€ viét chuong trinh, cic tif gdi nhé
nay tao thanh mot ngdn ngit goi 12 Assembly — khi viét chuong trinh bing ngdn ngit
Assembly thi vi x{ Iy s& khong hi€u — mudén vi xit 1y hi€u va thuc hién chuong trinh thi phai
st dung chuong trinh bién dich Assembler dé€ chuyén cdc 1énh viét dusi dang ngdn ngir
Assembly thanh céc 1énh dang s& nhi phdn va cdc dia chi dang nhi phin tuong ng rdi nap
va0 bd nhé thi vi xtt 1y mdi c¢6 thé thyc hién dugc.

3. Cdc nhém lénh cd ban cia vi x@ 1y:

D3&i véi hau hét cdc vi xit 1y tip 1énh dugc chia ra 1am 9 nhém 1énh co ban:
¢ Nhoém 1énh truyén dit liéu: Data transfers.

¢ Nhém lénh trao d6i, truyén khdi dit liu, 1énh tim ki€m: Exchanges, Block transfers,
Searches.

Nhém Iénh s6 hoc va logic: arithmetic and logic.
Nhom I€nh xoay va dich: Rotates and shifts.
Nhém 1&nh diéu khién CPU.

Nhém 1énh vé bit: Bit set, bit reset, and bit test.
Nhém 1é€nh nhay: Jumps.

Nhém 1énh goi, trd vé va nhém 1énh bit dau: Calls, Return, and Restarts.

*® & & 6 o oo o

Nhém 1énh xu't nhap: Input and Output.

Céc mi goi nhd va cac ma nhi phin cia tit cd cdc 1énh sé& dugc cho trong cic sd tay
ctia nha ch€ tao d6i véi tirng vi xi Iy cu thé.

4. Céc ki€u truy xuat dia chi ctia mot vi xi& 1y:

Nhu di trinh bay & cdc phan trén, vi xi¥ 1y ¢6 thé truy xudt bo nhé biing nhiéu cich dé
14y dif liéu. Vi xtt 1y ¢6 nhiéu cdch truy xudt thi chuong trinh khi vi€t sé& cang ngin goi rit c6
1¢i cho ngudi 1ap trinh va lam gidm thdi gian thuc hién chuong trinh.

Chii Y: Danh tiy truy xudt by nhdé cé nghia la tao ra dia chi dé truy xudt dit liéu, vi xit Iy
truy xudt dit li¢u cé thé la 1y dit liéu tic 6 nhé nay hodc luu trit dit ligu vao 6 nhé nay. Cé thé
goi la cdc kiéu dia chi héa bo nhé hay cdc kiéu tao dia chi dé truy xudt by nhé.

Pé€ bi€t vi xtt 1y ¢6 bao nhiéu cic truy xuit bd nhd cAn phai khdo st titng vi xt 1y cu
thé. Cac kiéu truy xud't nay dugc cho trong céc s6 tay ché tao.
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Ciéc ki€u truy xuét dia chi co ban clia mot vi xit 1y (dugc goi tit 1a ki€u dia chi):
Kiéu dia chi ngdm dinh (Implied Addressing Mode).

Kiéu dia chi tic thdi (Immediate Addressing Mode).

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

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

*® & & & oo o

Kiéu dia chi tuong d6i (Relative Addressing Mode).

[a]. Kiéu dia chi ngdm dinh:
P& hiéu céc ki€u truy xud't phai diing tap 1énh ctia mdt vi x¥ 1y 8 bit.
Vi du I€nh cOng: ADD reg

Lénh nay dugc hi€u 1a ndi dung cda thanh ghi A dugc cong vdi ndi dung clia thanh ghi
Reg k&t qua luu trit vao thanh ghi A.

[b]. Kiéu dia chi tic thoi:

Mot 1énh dugc chia ra 1am 2 phan thit nhat 12 mi 1énh hay con goi 1a ma cong tic, phin
thit 2 12 dia chi. P3i vdi ki€u dia chi tic thdi thi phan thi 2 13 dit liéu khong phai 1a dia chi.

Vi du 1énh nap mot dit liéu tic thdi vao thanh ghi A dudc vi€t nhu sau: MVI A, FEy.
Trong d6 MVI 1a ma gdi nhé, FE 1a dit liéu dang s& Hex. Vi thanh ghi A chi ¢6 8 bit nén dit
liéu titc thdi cé do dai la 8 bit.

[c]. Ki€u dia chi truc ti€p:

Vi du 1&énh di chuyén ndi dung ctia mdt & nhé cé dia chi 8000y vao thanh ghi A: LDA
8000y. LDA 1a mi gdi nhd, dia chi 8000y dugc viét truc ti€p trong ciu 1é€nh, véi vi xit 1y 8 bit
c6 16 dudng dia chi nén phai ding 4 s& Hex d€ chi dinh mot 6 nhd.

D3&i vdi nhitng 1énh dung ki€u dia chi tric ti€p thi 1énh c6 d6 dai 1a 3 byte: mot byte 1a
mi 1énh, 2 byte con lai 14 dia chi ca 6 nhg (d6i véi vi xi¥ 1y 8 bit).

[d]. Ki€u dia chi gidn ti€p dung thanh ghi:

D€ minh hoa ki€u dia chi gidn ti€p dung thanh ghi ta dung I&énh sau:

Vi du: MOV A, M. Lénh nay sé& di chuyén ndi dung ctia 6 nhé M c6 dia chi chia trong
mot cidp thanh ghi. D&i v6i vi xtt ly 8085 thi dia chi nay thudng chita trong cip thanh ghi HL,
vi dia chi 16 bit nén phai ding cip thanh ghi mdi chira hét 16 bit dia chi.

Chii ¥ khi ding lénh kiéu nay nguoi ldp trinh phdi qudn ly gid tri trong cdp thanh ghi.

[e]. Ki€u dia chi chi s&:

P&i véi mot vai vi xi 1y ¢6 cdc thanh ghi chi s& (Index register) dugc dung cho kiéu dia
chi chi s&8.

Kiéu dia chi nay dugc thyc hién bing cich cong byte thif 2 cia 1énh vdi ndi dung clia
thanh ghi chi s6 ID. Vi du: 1énh cOng ndi dung thanh ghi A v4i ndi dung ciia 6 nhé c6 dia chi
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chita trong thanh ghi chi s& ID véi byte dif liéu thit 2: ADD A, (ID +n). n 12 mot s& c6 chiéu

dai 8 bit.

[f]. Ki€u dia chi tuong ddi:

Kié€u dia chi nay gin gidng nhu ki€u dia chi chi s6 nhung thanh ghi ID dugc thay thé
bing thanh ghi PC. Pia chi clia 6 nhé cin truy xuit dudc tinh bing cdch cdng ndi dung hién
tai chita trong thanh ghi PC cdng véi byte dif liéu thit 2. Vi du 1énh JP 05y : nhdy dén téi thuc
hién 1énh c6 dia chi cdch bd d€m chuong trinh PC 1a 5 byte.

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

1. Tém tit:

1. Motvixtly c6 3 phan chinh: khdi ALU, cdc thanh ghi, va khdi control logic.

2. Khoi ALU c¢6 2 ngd vao va mdt ngd ra. Mot trong 2 port nhan dif liéu tir data bus,
ngd vao con lai s& nhan dif liéu tir thanh ghi A. khdi ALU ¢6 thé xit 1y 1 hodc 2 dit
liéu, chitc ning chinh ctia kh6i ALU la thuc hién cdc phép todn s6 hoc, cdc phép
todn logic va ki€m tra dit liéu.

3. Thanh ghi trong vi xi 1y c6 thé lvu trit tam thdi cdc dif liéu, cdc thanh ghi thong
dung, cdc thanh ghi c6 chiic ning dic biét.

4. TAtcd cdc vi x{t Iy déu c6 cdc thanh ghi cd ban
¢ Accumulator.
¢ Program counter.
¢ Stack pointer.
¢ General purpose registers.
¢ Memory address register and logic.
¢ Instruction register.
¢ Temporary register.

5. Cic thanh ghi ri't can thi€t cho vi x{ Iy 1am viéc. Tuy nhién ngudi 1ap trinh khong
thé st dung hét tat cd cdc thanh ghi nay.

6. Thanh ghi Accumulator ludn 1am viéc v6i khéi ALU, Accumulator 12 mdt thanh ghi
quan trong cta vi xt 1y trong x& ly dif liéu. Chiéu dai tir dif liéu cda thanh ghi
Accumulator biing véi chiéu dai tir dit liéu clia vi xi¥ 1y.

7. Thanh ghi Program counter c¢6 chiic ning tao dia chi &€ dén Iénh khi vi xi 1y thuc
hién chuong trinh, khi vi xt 1y d6n 1€nh xong va thuc hién 1énh thi ndi dung cia PC
ting 1én dé chudn bi d6n 1énh ti€p theo. Thanh ghi PC phai c6 chiéu dai tir dit liéu
hay s& bit c6 khd ning truy xu&'t h&t bd nhé.

8. Mot chuong trinh ¢ thé bit ddu tai bat ky vi tri ndo trong bo nhé va c6 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.

9. Khi vi x{t Iy bit dau thuc hién chuong trinh:
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10.

I1.

12.

13.

14.

15.
16.

17.

18.

19.
20.
21.

22.

¢ Tirng 1énh trong chuong trinh sé& dudc thuc hién theo mdt trinh ty ndi ti€p trir khi
c6 1énh dic biét lam thay d6i trinh ty nay.

¢ Khi PC chi d&n mdot 6 nhé thi khdi control logic s& dén 1énh tir 6 nhd nay.

¢ MaQi khi 1énh dugc dén, vi xi¥ 1y sé ting noi dung ctia PC d€ chuin bi cho 1énh k&
va bit diu thyc hién 1énh vira dén.

¢ Thanh ghi dia chi bd nhé chi d€n mdi 6 nhé @€ truy xuat dit liéu khi vi xi 1y yéu
cau.

¢ Dif liéu trong thanh ghi dia chi bo nhd s& dugc gdi ra bus dia chi bén ngoai dé
k&t ndi v6i bo nhé. Thanh ghi dia chi bd nhé phai cé dd s6 bit d€ c6 thé truy xuit
hét tit cd cdc 6 nhé ma vi xtt 1y c6 thé.

Thanh ghi trang thdi sé& luu trit lai cdc k&t qua clia mot s§ 1énh, mot thanh ghi trang

thai thudng c6 cac bit sau: bit zero, bit negative, bit carry, bit haft carry, bit parity,

bit overflow, bit interrupt...cdc bit trang thai ding d€ xdc dinh trang th4i ciia mot s&

lya chon trong chuong trinh.

Thanh ghi SP chi d&n mot 6 nhé dung d€ lvu trit dif liéu tam thdi. Mdi khi ngin x&p
diing d& luu trit dit liéu thi gid tri trong SP s& gidm d€ chudn bi cho viéc luu trir dit
liéu ti€p theo.

Thanh ghi I&énh lvu trit Iénh dang s6 nhi phdn d€ ra Iénh cho khdi control logic thuc
hién c4i ma 1énh yéu cau.

Khi I€nh dugc don tr bd nhd ¢6 nghia 1a thyc hi€n mdt qud trinh copy dit li€u trong
0 nhg ctia chuong trinh vao thanh ghi 1énh.

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

Thanh ghi tam thsi dung d€ luu trit dit liéu cho ALU x& 1y.

Khdi gidi mi 1énh thuc hién cong viéc gidi ma 1énh dé xem 1&énh yéu ciu thyc hién
cong viéc gi, sau d6 khoi control logic sé thuc hién ding cdng viéc dé.

C4c khdi trong vi xtr 1y dudc k&t ndi v6i nhau thong qua bus dit liéu bén trong. Qué
trinh k&t ndi d€ trao ddi dir liéu dugc khdi control logic quyét dinh, sy quyét dinh
nay tuy thudc vao 1€nh. Bus dit li€u ludn 1a bus 2 chiéu.

Mot 1énh cda vi xi 1y 12 mot tir dang s& nhi phan, dung d€ khdi gidi ma va khdi
control logic thuc hién mot cong viéc nhat dinh.

Tap l1énh clia vi xtt Iy 12 t4t cd cdc 1énh ma vi xt 1y c6 thé hiéu va thuc hién dudc.
Chiéu dai ctia 1 1&énh (s8 lugng cdc bit cda 1 1énh) biing vé6i chiéu dai tir dit liéu
Lénh cda vi x 1y dugc gidi ma va thuc hién khi 1énh dudc nap thanh ghi 1énh bén
trong vi Xt 1y & chu ky dén 1énh. O chu ky thyc hién 1énh khdi gidi ma va khoi
control logic s& thuc hién cdc yéu cau cda lénh.

Mot 1énh ciia vi xit 1y bao gdm 2 phan hay 2 thong tin. Thong tin thit nhat d€ bdo
cho vi x&t Iy bi€t lam cong viéc gi. Thong tin thi 2 bdo cho vi xi 1y dia chi cta dit
liéu. Thong tin thit nhat thudng goi 12 ma 1énh hay ma cong tac. Thong tin thit 2 goi
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12 dia chi hay dia chi cong tdc (c6 nghia 12 1énh x3y ra doi véi dit liéu tai dia chi
do).

23. C6 nhém 1énh cd ban va cé rat nhi€u ma 1énh cho 1 nhém 1énh.

24.Lénh cla vi x{ 1y 12 mot s& nhi phan gdm cd thdng tin va dia chi dugc goi 1a ma
mdy. P& d& nhé 1énh ma mdy d3 dudc chuyén sang mi goi nhd, tir gdi nhd cé ¥
nghia gin vdi chic ning clia 1énh. TAp hop cdc tir gdi nhé goi 13 ngdn ngir
Assembly. Khi vi€t chuong trinh bing Assembly, d€ may thuc hién chuong trinh nay
thi phai c6 chuong trinh dich cdc 1énh viét bing Assembly sang ma may d€ vi xit 1y
xu 1y, chuong trinh dich dugc goi 1a Assembler.

2. Cau héi 6n tap va bai tap tric nghiém:

1.

5.

Sd @6 khdi clia vi xit ly ding dé

A. Dién ta chi ti€t cdc cong logic va cic Flip Flop dugc dung dé thi€t k& nén vi xi 1y.

B. Dién t4 cdc mach logic clia vi x{ Iy k&€t ndi véi cdc thi€t bi IO va bd nhd bén ngoai.

C. Dung dé€ trinh bay cdc kh&i logic c6 chifc ning xi 1y dit liéu d€ gidi quy&t mot van
daé.

D. Ca 3 cau trén déu ding.

. Trong cédc cau sau cAu nao khong phdi l1a chitc ning ctia ALU:

A. Add

B. Shift

C. Complement
D. Luu trir dit liu.

. ALU c6 2 ngd vao, 2 ngd vao nay dugc két ndi vdi:

A. Program Counter.

B. Bus dif li¢u bén trong.

C. Control logic.

D. Thanh ghi dia chi b6 nhd.

. Chitc niing chinh ctia khéi ALU:

A. Thuc hién phép cOng.

B. Déng vai trd xudt dif liéu gidng nhu thanh ghi Accumulator.

C. Thuc hién cdc phép todn logic va s6 hoc d€ xt 1y dit liéu.

D. Tatcd 3 cAu trén déu ding.

HAu hét cdc phép todn logic va s6 hoc trong vi xit Iy thuc hién giita ndi dung ctia mot &

nhd hodc ndi dung ctia mot thanh ghi vdéi:

A. Noi dung ctia thanh ghi Accumulator.
B. Noi dung thanh ghi Program Counter.
C. No6i dung thanh ghi dia chi.

D. Thanh ghi I€nh.

6. Mot vi xit 1y 16 bit c6 thé truy xuit 2°° = 1.048.567 6 nhd c6 thé cho biét thanh ghi PC
clia Microprocessor nay cé chiéu dai tir dif liéu bao nhiéu bit:

7.

A. 4 B.8 C. 16

D. 20 E. 22 E. 32
Thanh ghi Program counter cta vi x& 1y 12 mot trong nhitng thanh ghi:
A. Pic biét.
B. Thong dung
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C. Memory.
D. TAtcd 3 cau trén.
8. Khi vi xtt Iy dang thuc hién 1énh, thanh ghi PC dang chi dén:
A. Lénh vira thuc hién.
B. Lénh dang thyc hié€n.
C. Lénh ti€p theo.
D. C4 3 ciu trén déu sai.

9. Hay thyc hién cdc phép cong cdc s6 nhi phian 8 bit. Sau khi cong xong cic con s6 nay,
hiy x4c dinh 4nh hudng ctia phép cdng dén cdc bit Zero (Z), bit Negative (N), bit Carry (C).

0000 1111 0011 1011

+ 11110000 + 1100 0101
1110 1111 0000 0001

+ 11111111 + 11110001
01110100 0000 0001

+ 11001100 + 0111 1111

10. Khi ting ndi dung clia thanh ghi 1én 3 1an (mdi Ian ting 1) lam cho bit Zero clia thanh
trang thdi dugc Set & mifc logic 1 & 1dn ting thit 3. VAy gid tri ban dau chifa trong thanh ghi la
bao nhiéu ?

11. Thanh ghi dia chi bd nh6 diing d€ chi dén:

A. Noi dung ctia bo nhd.
B. Vi trictia 6 nhg.

C. Vitri cia CPU.

D. Vi tri ctia cdc thanh ghi.

12. Thanh ghi dia chi bo nhé k&t ndi v6i bus dit liéu bén trong vi xit 1y d€ né c6 thé nap
gi4 tri tu:

A. Thanh ghi Program counter.
B. Cac thanh ghi thong dung.
C. Memory.

D. Ca 3 ciu trén.

13. Céc ngd ra thanh ghi dia chi dung d€ két ndi véi
Thanh ghi Accumulator cia vi xr 1y.

Bus dit liéu bén trong ctia Microprocessor.
Bus dia chi b6 nhd bén ngoai cia vi xit 1y.
VGingd vao cua bd gidi ma 1énh.

oawp»
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V.

1.
2.

Gidi thi¢u vi dieu khién.
Gidi thi¢u vi diéu khién MCS51.
Tém tdt phdn citng vi diéu khién MCS51.
Khdo sdt cdu triic bén trong ciia vi diéu khién MCS51.
1. So do cdu triic bén trong ciia vi diéu khién:

2. Khdo sdt so do chan ciia 89C51.

T6 chiic b nhé cia vi diéu khién MCS51.

Té chitc by nho:
Cdc thanh ghi co chiic ndng ddc biét:

(T2) P1.
(T2 EX) P1.
P1.

P1.

P1.

P1.

P1.

P1.

RS

(RXD) P3.
(TRD) P3.
(INTO) P3.
(TNT1) P3.
(TO) P3.
(T1) P3.
(WR) P3.
(RD) P3.

B I T R = R R eyt

XTALZ
XTAL1
GND

2

L 1 ~ 40 O
O 2 30 O
O 3 36 O
O 4 37T O
O 5 36 O
L & 35 O
o7 34 O
O a 33 1
O 9 32 O
O 10 31 QA
O 11 a0
012 29 1
13 28
O 14 27T O
0 15 26 A
L] 16 25 1
O 17 24 1
18 23 O
O 19 22 1
O 20 21 1

VCC
PO.0 (ADD)
PO.1 (AD1)
P0.2 (AD2)
P0.3 (AD3)
P0.4 (AD4)
P0.5 (AD5)
PO.6 (ADB)
PO.7 (ADT)
EAIVEP

ALE/PROG

PSEN

P2.7 (A15)
P2.6 (A14)
P2.5 (A13)
P2.4 (A12)
P2.3 (A11)
P2.2 (A10)
P2.1 (A9)
P2.0 (AB)
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I. GIGI THIRU VI PIEU KHIEN:

o) chuong 1 va 2 da gidi thiéu vé ciu tric bén trong va chifc ning ciia cidc khdi bén trong
cling nhu trinh ty hoat dong x& ly dit liéu cta vi x& 1y.

Vi xtt Iy ¢6 rat nhi€u loai bdt dau tir 4 bit cho d&€n 32 bit, vi x{t 1y 4 bit hién nay khong con
nhu vi X 1y 8 vit vAin con mic du da cé vi x& 1y 32 bit.

Ly do su tdn tai cda vi xtt Iy 8 bit 1a phit hgp véi 1 s6 yéu ciu diéu khién cda cdc thi€t bi
diéu khién trong cong nghiép. Cic vi xi 1y 32 bit thudng s dung cho cdc may tinh vi khdi lugng
dit liéu ctia mdy tinh rdt16n nén can cdc vi xit 1y cang manh cang tot.

Céc hé thong diéu khién trong cong nghiép st dung cédc vi x{t Iy 8 bit dé diéu khién nhu hé
thong dién cla xe hdi, hé thong diéu hoa, hé thong diéu khién cdc day chuyén sin xuit,...

Khi st dung vi xi Iy can phai thi€t k&€ mot hé thdng gdm cé:
- Vixtly.

- Co6 bd nhé.

- C4c IC ngoai vi.

Bo6 nhé diing dé chita chuong trinh cho vi xit 1y thuc hién va chia dif liéu xit 1y, cdc IC ngoai
vi diing d€ xuat nhap dit liéu tir bén ngoai vao xi 1y va diéu khién trd lai. C4dc khdi nay lién két
vdi nhau tao thanh mot hé thong vi xit 1y.

Yéu ciu diéu khi€n cang cao thi hé thdng cang phifc tap va néu yéu cau diéu khién c6 don
gidn vi du chi can d6ng md 1 dén led theo mot thdi gian yéu cau nao dé thi hé thdng vi x 1y ciing
phdi c6 diy dd cdc khdi trén.

D€ két ndi cdc khdi trén tao thanh mot hé thdng vi x{t 1y doi héi ngudi thi€t k& phai rat hiéu
biét vé tit ci cdc thanh phan vi xit 1y, bo nhd, cdc thi€t bi ngoai vi. Hé thdng tao ra kha phiic tap ,
chi€m nhiéu khong gian, mach in, va vdn dé chinh 1a ddi hdi ngusi thi€t k&, ngudi st dung hi€u
that rd vé hé thong. Mot 1y do chinh nita 12 vi x{t 1y thirong xit 1y dit liéu theo byte hoic word trong
khi @6 céc d6i tugng diéu khién trong cong nghiép thudng diéu khién theo bit.

Chinh vi sy phifc tap nén cdc nha ch€ tao di tich hdp mot it bd nhd va mot sd cac thiét bi
ngoai vi cling véi vi xit 1y tao thinh mot IC goi 1a vi diéu khién — Microcontroller.

Khi vi diéu khién ra doi d3 mang lai su tién 1gi 12 d& dang s dung trong diéu khién cong
nghiép, viéc sit dung vi diéu khién khong doi hdi ngudi st dung phai hi€u bi€t mot lugng kién thitc
qud nhiéu nhu ngudi st dung vi x{ 1y — di nhién ngudi si dung hi€u bi€t cang nhiéu thi cang tot
nhung d&i v6i ngudi bt dau thi viéc st dung vi x 1y 1a diéu ri't phic tap trong khi d6 mong mudn
la st dung dugc ngay.

Céc phan ti€p theo chiing ta s& khdo sdt vi diéu khi€n dé€ thdy ro su tién 1gi trong van dé
diéu khién trong cong nghiép.

IL.  GIGI THIRU HO VI PIEU KHIEN MCS-51;

C6 rat nhiéu hiang ché tao dudgc vi diéu khi€n, hing sdn xuit ndi ti€ng 12 ATMEL. Hing
Intel 12 nha thi€t k& C6 thé truy xuit dé 14y tai liéu cha hidng bing dia chi
“http://www.atmel.com/”

C6 nhiéu ho vi diéu khi€n mang cdc mi s6 khac nhau, mot trong ho ndi ti€ng 12 ho MCS-51.
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4 Trong ho MCS-51 thi vi di€u khién dau tién 1a 80C31 khong c6 bd nhé bén trong 1a do
khong tich hgp dugc.

4 Vi diéu khién 80C51 tich hop dugc 4 kbyte bd nhé Prom. Chi 1ap trinnh 1 1dn khong thé
x6a d€ 1ap trinh lai dugc.

+ Vi diéu khién 87C51 tich hgp dugc 4 kbyte bd nhdé eprom. Cho phép 1ap trinh nhiéu 1an
va x6a bing tia cuc tim.

+ Vi diéu khi€n 89C51 tich hgp dugc 4 kbyte bo nhd flash rom nap va x6a bing dién mot
cdch tién 1gi va nhanh chéng. C6 thé cho phép nap x6a hang ngan Ian.

Song song véi ho MCS-51 12 ho MCS-52 ¢6 3 timer nhiéu hon ho MCS-51 mdt timer va dung
lugng bd nhd nodi 16n gdp ddi tic 1a 8kbyte.

Hién nay c6 rat nhiéu vi diéu khi€n th& hé sau c6 nhiéu dic tinh hay hon, nhiéu thanh ghi
hon, dung lugng bo nhé 16n hon.

Ung dung cta vi diéu khién rit nhiéu trong cdc hé thdng diéu khién cong nghiép, cdc diy
chuyén sdn xuit, cic bo diéu khién lap trinh, mdy giit, mdy di€u hoa nhiét 6, may bom xing ty
dong... c6 thé néi vi xtt 1y va vi diéu khién dudc ng dung trong hau hét moi linh vuc.

III. TOM TAT PHAN CUNG VI PIEU KHIEN HO MCS-51:

Pén thsi di€m hién nay cé rat nhiéu loai Vi diéu khié€n thudc ho MCS-51, trong tdi liéu sé
gi6i thiéu v& vi diéu khién 89C51 hodc 89C52. Céc vi diéu khién th€ hé sau sé dudc dé cip &
phan sau.

Céc vi diéu khié€n ho MCS-51 c6 céc dic diém chung nhu sau:
¢ C6 4 Kbyte bd nhé FLASH ROM bén trong diing dé luu chuong trinh diéu khién.
¢ C6 128 Byte RAM ndi.
¢ 4 Port xudt / nhap (Input/Output) 8 bit.
¢ C6 kha ning giao ti€p truyén dit liéu ndi tiép.
¢ C6 thé€ giao ti€p vdi 64 Kbyte bd nhd bén ngoai ding d€ lvu chuong trinh diéu khién.
¢ C6 thé giao ti€p vdi 64 Kbyte bd nhd bén ngoai dung d€ lvu dit liéu.
¢ C6 210 bit c6 thé truy xuat tirng bit. C6 cdc 1énh xit 1y bit.

TAt cd cdc vi diéu khién ciing ho MCS-51 hoic MCS-52 déu c6 céc dic tinh cd ban gidng
nhau nhu phadn mém, con phan cing thi khdc nhau, cic vi di€u khi€n sau nay sé& c6 nhiéu tinh ning
hay hon céc vi diéu khién th& hé truée. Vi du vi diéu khién 89C51 sé tién cho viéc st dung hon vi
diéu khi€n 80C51 hay 87C51. Vi diéu khi€n 89S51 s& hay hon 89C51 vi c6 nhiéu thanh ghi hon, c6
thém ché& do nap ndi ti€p rat tién 1gi. Nhitng thé hé di sau s& k& thira tit cd nhitng gi cia thé hé di
trudc. Trong phdn ndy chi dé cip dén vi di¢u khi€n 89C51/89C52.

IV. KHAO SAT CAU TRUC BEN TRONG CUA VI PIEU KHIEN 89C51:

A A~ ~ A 9 o A A
1. Sd dd cau tric bén trong cua vi dieu khién:

SO dd ciu tric cda vi diéu khién dugc trinh bay & hinh 3-1. Céc thanh ghi ¢6 trong vi diéu
khién bao gdm:
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- Khéi ALU di kém véi cédc thanh ghi templ, temp2 va thanh ghi trang thai PSW.
- B0 diéu khién logic (timing and control).

- Vung nhd RAM ndi va vung nhd Flash Rom luu trit chuong trinh.

- Mach tao dao dong ndi két hop véi tu thach anh bén ngoii d€ tao dao dong.

- Khdi xtt 1y ngit, truyén dif liéu, khoi timer/counmter.

- Thanh ghi A, B, dptr va 4 port0, portl, port2, port3 ¢6 chdt va dém.

- Thanh ghi bd d€m chudng trinh PC (program counter).

- Con tr6 dit liéu dptr (data pointer).

- Thanh ghi con trd ngiin x&p SP (stack pointer).

- Thanh ghi I€nh IR (instruction register).

- Ngoai ra con ¢6 1 s6 cdc thanh ghi hd trg d€ quan ly dia chi bd nhé ram nodi bén trong
ciing nhu c4c thanh ghi quén 1y dia chi truy xudt bd nhé bén ngoai.

FOC « PDY F2.0 = PRY
& K & & & & & & & & &K & Kk & & &
Wz ; ¥ ¥ Y Y TYTYYTY WY FF W TN ¥ W
| PORT O DANVERS | | PORT 2 DAIVERS |
GiND LY T X T
3 3
= M ADDA, PORT o POAT 2 .
REGISTER w FAM LATCH LATEH FLASH |4
. Y & Y
¥ ¥ ¥ ¥
E F3 F 1
¥ ¥ ¥
- PROCEAAM
B STACH = -
Ll ADCAEES (o
REGRTER e POIMTER REGISTER
¥ 3 ¥
] BUFFER R *
TMF2 ™P
L M
PG . e
ALL [HCRENENTER [ =

IMTERRUPT, SEAAL FOAT,
AND TMER BLOCKS

+ + BRCEAAM y
paw COUNTER

F3

FEEN 4
ALETHOG # TR memRucTon | ¥ ¥ ¥ ~ GPTR -
AT Ve »|  CoNTROL REGISTER % ] ] "
RST -
[ T ¥
PORT 1 FORA
LATEH LATEH
F 1
L
o8 r ¥
POAT 1 DANERS | —i-l PORT 3 DRNMERS |
& K & K & & & & - |.l+.ll.a N H
- i
-||—|H|—1 F ¥y ¥yYYyYT"TYTTYTY YYy¥YY '*' L B A
Ed T PO - P1T PG - LT

-

Hinh 3-1. C&u triic bén trong ciia vi diéu khién.
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Céc khdi bén trong clia vi diéu khi€n cé cdc thanh phan giong nhu di trinh bay & phin
chuong 1 nhu khoi ALU, thanh ghi templ, thanh ghi temp2, thanh ghi bd dém chuong trinh PC,
thanh con tré ngin x&p, thanh ghi trang thdi PSW, thanh ghi 1énh IR, kh&i gidi ma 1énh, khoi dicu
khién logic.

Khi kh3o sit cdc kh&i nay khong cAn thiét phai hi€u hét chifc ning cda titng khdi hoat dong
ra sao vao thdi di€m nay, cdc thong tin & phan sau sé& gitp hi€u ré thém vé t§ chitc phin cling nay.

Tap 1énh cho ngudi 1ap trinh 13 k&t qua cda sy lién k&t cdc khdi bén trong ciia vi diéu khién
— nhitng gi tAp 1énh cung cip 12 déu do phan ciing xAy dung nén.

2. Khdo sit s do chan 89C51:

Sd @6 chan clia vi diéu khié€n 89C51 dudc trinh bay & hinh 3-2.

Vi diéu khién 89C51 c6 tat ci 40 chan. Trong dé c6 24 chin c6 tic dung kép (c6 nghia la 1
chin c6 2 chifc ning), mdi dudng c6 thé hoat dong nhu dudng xuit nhip diéu khi€n IO [input

output] hoic 13 thanh phin clia cdc bus dit liéu va bus dia chi d€ tai dia chi va dit liéu khi giao ti€p
vdi bd nhd ngoai.

PDIP
S
P10 40 OVCC
P11z 39 [ Po.0 (ADOD)
Pi203 38 O PO.1 (ADA)
P13« 37 O Po.2 (AD2)
P1.405 36 [0 P0.3 (AD3)
P15]6 35 (1 P04 [AD4)
P1e]7 34 [ P0O.5 [ADS)
P17s8 33 P06 (ADB)
RSTOo9 32 O Po.7 (AD7)
(RXD) Pao 10 21 O EAVPP
(TXD) P34 ] 14 30 0 ALE/PROG
(TNTT) Pa.z2 12 20 OPSEN
(INT1) Paa]13 28 (P27 (A15)
(To) Pa.a]14 27 [ P26 (A14)
(T1) P25 |15 26 [1P2.5 (A13)
(WH) Pas |18 25 [0 P24 (A12)
(RD) Pa7 |17 24 [ P23 (A1)
XTAL2 |18 23 [1P2.2 (A10)
XTAL1 19 2z P21 (Ag)
GND O 20 21 0 P2.0 (As)

Hinh 3-2. So d6 chdn ciia 89C51

Chtrc ndng cdc chian cia 89C51:
a. Céc Port:
O Port0:
Port 0 1a port ¢6 2 chic niing véi s6 thit tu chan 32 — 39.
Trong cdc hé thong diéu khi€n don gidn st dung bd nhd bén trong khong diing bé nhé md
rong bén ngoai thi port 0 dugc ding 1am 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 0 ¢é chic
niang la bus dia chi va bus di liéu AD7 - ADO. (Address: dia chi, data: dit liéu)
O Portl1:
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Port 1 v6i s6 tht tw chan 1- 8. Portl chi c6 1 chifc ning dung lam cdc dudng diéu khién
xuat nhap IO, port 1 khdng c6 chiic ning khic.
O Port2:
Port 2 1a port ¢6 2 chic ning véi s6 thit ty chan 21 — 28.
Trong céc hé thong diéu khi€n don gidn st dung bd nhé bén trong khong diing bé nhé md
rong bén ngoai thi port 2 dugc ding 1am cdc dudng diéu khién IO (Input- Output).
Trong cic hé thong diéu khién 16n sit dung bd nhé mé rong bén ngoai thi port 2 c6 chic
ning la bus dia chi cao A8 - AlS.
O Port3:
Port 3 13 port ¢é 2 chiic ning véi s6 thit t chdn 10 -17. Cdc chin clia port ndy c6 nhiéu
chitc ning, cdc cong dung chuyén ddi c6 lién hé vé6i cdc dic tinh dic biét cda 89C51 nhu & bang
sau:

Bit Tén Chiic niing chuyén doi

P3.0 RxD Ngdo vao nhan dit liéu ndi ti€p.

P3.1 TxD Ngo xudt dit liéu ndi tiép.

P3.2 INTO | Ngd vao ngit citng thit 0.

P3.3 INT1 | Ngd vao ngit cing thi 1.

P34 TO Ngo vao clia timer/counter thit 0.

P3.5 T1 Ngd vao cuia timer/counter thif 1.

P3.6 WR Tin hiéu diéu khién ghi di¥ liéu 1€n bd nh§ ngoai.
P3.7 RD Tin hiéu diéu khién doc dit liéu tir bd nhé ngoai.

2, ~ 0 om “ A o @
b. Cac ngo tin hi€u di€u khi€n:

O Ngo tin hiéu PSEN (Program store enable):

PSEN la tin hi€u ngd ra & chan 29 ¢6 tic dung cho phép doc bd nhé chuong trinh mé rong
thudng ndi dén chin OE ( output enable hoic RD) clia Eprom cho phép doc cdc byte ma 1énh.

Khi ¢6 giao ti€p v6i bd nhé chuong trinh bén ngoai thi méi dung d€n PSEN, néu khong
c6 giao ti€p thi chdn PSEN bé trong. PSEN

(PSEN & mifc thap trong thdi gian vi diéu khi€n 89C51 14y 1énh. Cdc 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 noi thi PSEN & miic logic 1).

3 Ngb tin hiéu diéu khién ALE (Address Latch Enable ) :

Khi vi diéu khi€n 89C51 truy xuat bo nhé bén ngoai, port 0 ¢6 chifc ning la bus tai dia chi
va bus dit liéu [AD7 — ADO] do d6 phai tach cdc dudng dit liéu va dia chi. Tin hiéu ra ALE & chian
tht 30 ding 1am tin hiéu diéu khién d€ gidi da hdp cdc dudng dia chi va dit liéu khi k&t ndi chiing
v6i IC chdt. Xem hinh 3-3.
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Hinh 3-3. Két n6i vi diéu khién vdi IC chét, bo nhd EPROM ngoai, mach reset, tu thach anh.

Tin hiéu ra & chAn ALE 12 mdt xung trong khodng thdi gian port 0 déng vai trd 1a dia chi thdp
nén viéc chdt dia chi dudc thuc hién 1 cdch hoan toan ty dong.

Céc xung tin hiéu ALE c6 t6c do bing 1/6 1an tan s6 dao dong clia tu thach anh gin vao vi
diéu khién va c6 thé dung tin hiéu xung ngd ra ALE lam xung clock cung cip cho cdc phan khéic
ciia hé thong.

Trong ché& do 1ap trinh cho bd nhé ndi cla vi diéu khién thi chan ALE dugc dung lam ngd
vio nhin xung 14p trinh tir bén ngoai d€ 1ap trinh cho bd nhé flash rom trong 89C51.

O hinh 3-3 chi 1a minh hoa k&t ndi vi diéu khién (89C52) v6i bd nhé EPROM ngoai dé thay
vai trd cla tin hiéu ALE, cdc dudng con lai cda vi diéu khién cé thé dung d€ két ndi diéu khién
céc doi tuong khdc.

0 Ngo tin hiéu EA (External Access):

Tin hiéu vao EA & chan 31 thudng ndilén mic 1 hodc mic 0.
Né&u ndi EA 1én mifc logic 1 (+5v) thi vi diéu khién sé& thi hanh chuong trinh tir b nhG ndi.
Né&u ndi EA véi mic logic 0 (OV) thi vi diéu khién sé& thi hanh chuong trinh tif bd nhé ngoai.
O Ngo tin hiéu RST (Reset):
Ngo vao RST & chian 9 13 ngd vao Reset clia 89C51. So d6 k&t ndi mach reset nhu hinh vé
3-3. Khi cAp dién cho hé thdng hodc khi nhan nit reset thi mach sé reset vi di€u khi€n. Khi reset

thi tin hiéu reset phdi & mifc cao it nhat 12 2 chu ky m4y, khi d6 cdc thanh ghi bén trong dudc nap
nhitng gi4 tri thich hdp dé€ khdi dong hé thong.

Trang thdi cla tit c4 cdc thanh ghi trong 89C51 sau khi reset hé thdng dudgc tém tit nhu sau:
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Thanh ghi Noi dung

Bo d€m chuong trinh PC 0000H

Thanh ghi tich laiyA O0OH

Thanh ghi B O0OH

Thanh ghi trang thai PSW 00H

Thanh ghi con tré SP 07H

DPTR 0000H

Port 0 dén port 3 FFH (1111 1111)

IP XXX0 0000 B

IE 0X0X 0000 B

Céc thanh ghi dinh thdi 00H

SCON SBUF 00OH

PCON (HMOS) O00H

PCON (CMOS) 0XXX XXXXH
0XXX 0000 B

Thanh ghi quan trong nhat 12 thanh ghi bd d€m chuong trinh PC = 0000H. Sau khi reset vi
diéu khién ludn bit diu thuc hién chuong trinh tai dia chi 0000H ctia bd nhé chuong trinh nén céc
chuong trinh viét cho vi diéu khién ludn bit ddu viét tai dia chi 0000H.

Noi dung cia RAM trén chip khong bi thay d6i bdi tic dong clia ngd vao reset [c6 nghia
1a vi diéu khién dang st dung cac thanh ghi d€ luu trit dit liéu nhung néu vi diéu khién bi reset thi
dit liéu trong cc thanh ghi vin khong d6i].

O Cacngo vao bo dao dong Xtall, Xtal2:

Bo6 dao dong dugc dugc tich hdp bén trong 89C51, khi sit dung 89C51 ngudi thi€t k& chi cin
k&t ndi thém tu thach anh va cdc tu nhu hinh vé trong sd dd hinh 3-3. Tan s& tu thach anh thudng
st dung cho 89C51 1a 12Mhz + 24Mhz.

[ Chan 40 (Vce) duge ndi lén nguon 5V, chan 20 GND ndi mass.
3. So dd mach k&t n6i mot so &ng dung don gidn diing bd nhé noi:

a. Mach ddng hd so hi€n thi gio phiit giay trén led 7 doan:

Trong so dd nay sit dung 6 led 7 doan loai anode chung d€ hién thi gid, phit va gidy st dung
phuong phdp quét, 6 transistor s& dung la loai pnp thudng 1a A564 va dién tré cuc B ¢6 gia tri
khodng 10kQ, dién trd han dong cho cidc doan c6 gid tri 220Q . P& hi€u hoat dong diéu khién
quét led 7 doan hay doc chuong 8.

Hai dién tr6 mang 9 chian c6 gid tri 1a 4,7k Q hodc 10k Q, tu reset c6 gid tri 10uF, dién trd
reset c6 gid tri 10k Q, thach anh ¢6 gid tri thudng 1a 12MHz.

3 niit nhan S1, S2 va S3 diing dé chinh c4c thong s6 gid phiit gidy.

Mach ngudn st dung IC 8n 4p 5V.

P& hé thong hoat dong thi phdi c6 chuong trinh.
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IN S I vo
c25 GND C26
IN - 5
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GND
led

GND D7 Ri1g1k

c

=
GND
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GND
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=

GND
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ATBOCE2PE PIZS PWS

Hinh 3-4. Mach dong ho s6 diing led 7 doan.
b. Mach dinh thgi hi€n thi thoi gian trén 2 led 7 doan c¢6 1 relay diéu khién:
1 D2

D

P00 __—y | p— i P20 __— P —
PO b a P21 b o
Poz_aE B ' , = Pzz_e'E | ' , B
PO3 u, , A vcd F'?S__Q_!E___ﬂ' , s vCd
P4 _pp——— ol a > R o [y

R6 R14
S B e
P06 _pF—) P26
PO7 _Rg— P27 _pe—

R9 R17

VCC

GND
[&]
(8]
=
=
o
b o e |2L_P26 3 RI1 01
P27 a5 |22 P27 P12_4 4 A w1 o®
: ce P—3 o®
B o D 2 3 __®
ATBUCH2PB P72 _
RELAY

2

Hinh 3-5. Mach dinh thoi diéu khién 1 relay va hién thi thoi gian trén 2 led..

Ly thayét & thue lbdnk. 37




Clucsng 3: Gide thicun ui diéu bbicén.

c. Mach dong ho sé hién thi gio' phiit gidy ... trén LCD:

us10 U4
NC 7805 Vee
IN: 4 v vo E
= | C25 GND
IN . —— — C26
A & 1uF
=] ~ AuF
a\/8
= o o
= = = =
o_10 1 o o
GND
1C1
N 19 1 xtaL1 P0.0ADO ——;; P00
[ po.1AD1 |2—PO1
3 PO.2AD2 31—535
- = P0.3AD3  |—
G 18| XTAL2 P0.4AD4 ;’i P04
. PO.SADS |23 P0OS
RST P0.6ADB ,2°—P05
PO.7AD7 J—W;F’g?
P1.0_T2 A >
59 : 5 P1.1_T2EX ALE ==
'—l 2] P12 PSEN E
52 1 3 P1.3
ﬂl = P1.4
s3 - =—{ P15 21
] ris P2.0_AB 7':’20
NN e P21 Ae |-22P21
. P2.2_A10 %PH
28 P30 R0 P23 A1t |22
L p31 a0 P24 A12 |22
12 | paziNTe P25 a1z |28
1: P3.3 /INT1 P2.6_A14 gé
2 Paamo P27 A15 |22
2 Pasmi
12 P3 B'ni_ﬁ
27 1 pa7RE
AT89CH2P6

VR

POO__7 |
PO1 8
P02 __9 |
P03 10
P04 __11
Po5__12
P06 __13 |
PO7 14

VCC1

LCD 16X2

RN4VCC

P10_2
P13
P12_4
P1a_s
P14 8
P15 7
P15 _8
P17_9

P27 2
P26 3
P25 4
P24 S
P23 6
P22 7
P21 8
P20 8

GND GND

RN1WVCC

Hinh 3-6. Mach dong hé s6 hién thi diing LCD.

d. Mach ddng hd cé6 thé bao chudng ti€t hoc sit dung realtime:
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uUs10 ! /\ - U4
N —F— ™ 7805
T < vee VR
N —F v vo B %
= Cc25 GND
1 x
IN o == = C26 < GND
JACK o —_— vce
1uF w -
E E AuF B
212 S S S o 3
1o 1o A1 o_l_ oL NG Po0_7 1%, 8 ~°
GND o4 PO1_8 ] o e Ls P20
P02 S 5 po1
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ND 3 19 1 xrAL1 P0.0AD0 |—Ze2 P00 PO4 __11 ] Bi "
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] P02AD2 |—3led P02 P06 _13 | o
— PO 3AD3 3645 P03 PO7 14 | 7 — LCD 16X2
-~ © 18 1 x7AL2 P0.4AD4 |22 P04 9 9
T = PO.SADS 2oL P05 6 0O
C1 2 1 RstT PO.6ADS |28 P06
P0.7AD7 |22 P07 Jd .
VCC -
P10 1 proT TR S
P11 2] o112, e |2 2AE GND GND .
E% 2] P12 PSEN |22 o o |, 5 f|\ o
P1.3 mes =2 MOT  vcC
P14__5 | b1 s o con |22
P1I5_81 p15s o
P16 71 pig poo A8 |21—P20 42  PO0 4 1 ,p
PIT 2 p17 P21 A9 |22—B21 o3  BO1L S 1 apq
' P22 At0 |23 P22 o4 P02 6 | py  gal (2
10 { p3g /RxD P23 a11 2 > P03 7 I Ap3 ReseT 28— VCC
211 31y P24 A1z 22 8 P04 8 1 apg ps L RDV
INTO_12 { 35 /iNTO P25 A13 |22 7 P05 9 1 aps
13 1 p33/INTT P2.6_A14 2L 8 BO6 10 1 apg rwn 12— WR\
24 1 p3amo p27 A5 |28 S P07 111 ap7 As 4 ALE
P35_15 1 p3 571 12 1 cnp csy 13— _GND
ATB9C52P6 -
P13
P12 8
P11 =
P10
P14 3] o
e e e e 2[R
E}? 3 3 —¢ ¢&~— 43 3 L
PIM P1 PIM P5 PIM P9 PIM P13
4 3 —Sg ¢t 43 344 43 3 43 3 <
PIM P2 PIM P6 PIM P10 PIM P14
1 2 1 2 1 2 1 2 w
12 T2 —2 12 12
4 SO I RS S I O S 43 3
PIM P11 PIM P15
1 1 2 1 2
I T2
4 7SN R I R
PIM P12 PIM P16
RI1 01
Lo —U o®
co F—4 o®
L2 ™ F— o®
RELAY
R23 10k T1
03280
=
Q

Hinh 3-7. Mach dong hé s6 hién thi diing LCD c6 thém bdo chudng gio hoc.
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V. CAUTRUC BO NHG CUA VI PIEU KHIEN:

1. T chidc bd nhd:

Vi diéu khi€n 89C51 c6 bd nhé ni bén trong va c6 thém kha ning giao ti€p v6i bd nhé bén
ngoai n€u bd nhd bén trong khong di kha ning luu trit chuong trinh.

B3 nhé ndi bén trong g6m c6 2 loai bd nhd: bd nhd dir liéu va bd chuong trinh. BO nhd dir
liéu c6 256 byte, bd nhé chuong trinh c6 dung lugng 4kbyte. [89C52 c6 8 kbyte, 89WS55 c6
16kbyte].

B0 nhd md rong bén ngoai ciing dudc chia ra lam 2 loai bd nhd: bd nhg dit liéu va bd nhd
chuong trinh. Khd ning giao ti€p 1a 64kbyte cho mdi loai. Hinh 3-8 minh hoa kha niing giao ti€p
b0 nhé cla vi diéu khién 89C51.

B0 nhé mé& rong bén ngoai va bd nhd chuong trinh bén trong khong ¢6 gi dic biét — chi c6
chitc niang luu trit dif liéu va ma chuong trinh nén khong can phai khdo sit.

Bo6 nh6 chuong trinh bén trong clia vi diéu khién thudc loai bd nhé Flash rom cho phép xéa
bing xung dién va lap trinh lai.

B6 nhd ram ndi bén trong 12 mdt bd nhé dic biét ngudi st dung vi di€u khién can phai nim
1o céc to chic va cac chic niang dic biét cia bd nhd nay.

So dd cau triic bén trong clia bd nhd nay dudc trinh bay nhu hinh 3-9.

FFFF FFFF
DATA CODE
Memory Memory
Enahle Enahle
S Wia Wa
o CODE ED & WE PREN
DATA Memory
Mernory
nno noan nonn noon
B4 nhd bén trong B& nhd bén ngoii

Hinh 3-8. Bdng tém tdt cdc viing nhé 89C51.

RAM bén trong 89C51 duoc phdan chia nhu sau:
» C4c bank thanh ghi c6 dia chi tr 00H dén 1FH.
»  RAM dia chi héa tirng bit c6 dia chi tir 20H d&€n 2FH.
* RAM da dung tir 30H dé€n 7FH.
» C4c thanh ghi chifc ning dic biét tir SOH dén FFH.
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bia chi

byte

TF

30
2F
2E
2D
2C
2B
2A
29
28
27
26
25
24
23
22
21
20
IF
18
17
10
OF
08
07
00

Dia chi bit

RAM da dung

TF

TE

TD|7C|7B|7A

79

78

77

76

751747372

71

70

6F

6E

6D |6C| 6B |[6A

69

68

67

66

6564|6362

61

60

SF

SE

SD|5C|5B|5A

59

58

57

56

55154 |53[52

51

50

4F

4E

4D [4C |4B |4A

49

48

47

46

45|44 |43 |42

41

40

3F

3E

3D|3C|3B|3A

39

38

37

36

353413332

31

30

2F

2E

2D |2C|2B [2A

29

28

27

26

25124123 [22

21

20

IF

1E

ID|IC|1B|IA

19

18

17

16

151141312

11

10

OF

OE

0D [0C| 0B |0A

09

08

07

06

05104 |03]02

01

00

Bank 3

Bank 2

Bank 1

Bank thanh ghi 0

(mac dinh cho gén cho RO -R7)

RAM

bia chi

byte Dia chi bit
FF
Fo |F7|F6|Fs5|F4 |B3|F2|F1| Fo
B0 |E7|E6|Es|E4|E3|E2|E1]| EO
D0|D7|D6|D5|D4|D3|D2| D1 | DO
Bs| - | - | - [Bc|BB|BA[BY| BS
B0|B7|B6|B5|B4|B3|B2|B1| BO
A8|AF| | |ac|aB|aAalA9| As
A0|A7|A6]AS|A4]A3][A2[AL] A0
99
98 |9F | 9E [oD|9C |9B|oA| 99 | 98
90|97 |96 |95]94[93[92] 91 | 90
8D
8C
8B
8A
89
88 | 8F|SE|sD|sc|sB[sA| 89 | ss8
87
83
82
81
80 (8786|8584 [83]82] 81 | 80

Cac Thanh Ghi c6 Chitc Ndang bBic Biét

Hinh 3-9: C&u triic b nhé RAM bén trong vi diéu khién:

O Cac bank thanh ghi :

32 byte thdp clia bd nhé ndi dugc danh cho 4 bank thanh ghi.

ACC

PSW

IP

P3

IE

P2

SBUF
SCON

P1

THI1
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
SP
PO

Bo6 1énh 89C51 hé tr¢ thém 8 thanh ghi c¢6 tén 12 RO d&€n R7 va theo mic dinh sau khi reset
hé thdng thi cdc thanh ghi RO d€n R7 dudc gdn cho 8 & nhé c6 dia chi tir 00H dé€n 07H dugc minh
hoa bdi hinh 3-10, khi d6 bank 0 c6 2 cdch truy xuit biing dia chi truc ti€p va bing thanh ghi R.
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C4c lénh ding cdc thanh ghi RO d&€n R7 sé& c6 s6 lugng byte ma 1énh it hon va thdi gian thuc
hién 1énh nhanh hon so véi cic 1énh cé chifc ning tuong ng né€u dung kiéu dia chi truc tip.

Céc dir liéu duge dung thudng xuyén nén luu trit § mot trong cac thanh ghi nay.

Do c6 4 bank thanh ghi nén tai mot thdi diém chi c6 mot bank thanh ghi dugc truy xuit bdi
cdc thanh ghi RO d€n R7, d€ chuyén ddi viéc truy xuit cdc bank thanh ghi ta phai thay ddi cac bit
chon bank trong thanh ghi trang théi.

Pia chi trrc ti€p | Ving nhé 4 bank
thanh ghi Bank 3
1F ~
18 Bank 2
17
1 Bank 1
OF
08
07 R7
06 R6 Bank D
05 R5
04 R4
03 R3
02 R2
01 R1
00 RO -

Hinh 3-10. Minh hoa cdch gdan bank thanh ghi cho nhém thanh ghi R.

Ngudi 1ap trinh ding viing nh6 4 bank thanh ghi d€ lvu trit dit liéu phuc vu cho viéc x@ ly dit
liéu khi vi€t chuong trinh.

Chtc ning chinh ciia 4 bank thanh ghi nay 13 néu trong hé thdng c¢é s dung nhiéu chuong
trinh thi chuong trinh thi nha't ban c6 thé sit dung hét cac thanh ghi RO d&€n R7 ciia bank0, khi ban
chuyén sang chuong trinh thit 2 d€ xi¥ Iy mdt cong viéc gi d6 va van st dung cdc thanh ghi RO dén
R7 @€ luu trit cho viéc st 1y dit liéu ma khong lam dnh hudng d€n cdc dif liéu RO dén R7 trudc day
va khong cin phai thyc hién cong viéc cat dit liéu thi cdch nhanh nhat 1a ban gdn nhém thanh ghi
RO d&n R7 cho bankl1 1 xong. Tudng ty ban c¢6 th€ md thém hai chuong trinh nita va gdn cho céc
bank 3 vi 4. Néu ban chua hi€u thi ¢t ti€p tuc sau nay sé& hi€u.

0 RAM cé thé truy xuat tirng bit:

Vi diéu khi€n 89C51 c6 210 6 nhd bit c6 thé truy xut tirng bit, trong d6 c¢6 128 bit nim & cdc
cdc 6 nhS byte c¢6 dia chi tir 20H dén 2FH va cdc bit con lai chita trong nhém thanh ghi ¢é chifc
ning dic biét.

Céc 6 nh6 cho phép truy xuit tirng bit va cdc 1énh xt 1y bit 12 mot th€ manh clia vi diéu
khién. Cdc bit c6 thé dugc dit, x6a, AND, OR biing 1 1énh duy nhi't trong khi d6 d€ xir 1y céc bit
thi vi xi Iy vin c6 thé xit Iy dudc nhung phdi st dung ri't nhiéu 1énh dé dat dugc cing mot két qua
vi vi xi¢ Iy thirong x1 1y byte.
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Céc port ciing c6 thé truy xuit dugc tirng bit.

128 6 nhd bit cho phép truy xuit titng bit va ciing c6 thé truy xuit byte phu thudc vao Iénh
dugc dung la 1€nh x& bit hay 1énh x( 1y byte. Chid y dia chi ctia 6 nhG byte va bit truing nhau.

Ngudi 1ap trinh diing viing nhé nay dé€ luu trit dit liéu phuc vu cho viéc xit 1y dit liéu byte
hodc bit. Cac dir liéu x 1y bit nén luu vao ving nhd nay.

Chd y: cdc 6 nhé nao ma chia ra lam 8 va c6 cdc con s bén trong 1a cdc 6 nhd vira cho truy
Xud't byte va ca truy xuét bit. Nhitng 6 nhd con lai thi khong thé truy xuat bit.

O RAM da dung :

Ving nhd ram da dung gdm c6 80 byte c6 dia chi tir 30H d€n 7FH — viing nhd nay khong ¢
gl dic biét so vdi 2 viing nhé trén. Viung nhé bank thanh ghi 32 byte tir 00H d&€n 1FH ciing c6 thé
ding lam vung nhd ram da dung méc du cdc cdc 6 nhG nay da c6 chitc ning nhu da trinh bay.

Moi dia chi trong ving RAM da dung déu c6 thé truy xuit ty do ding ki€u dia chi truc tiép
hoic gidn tiép.

Bo6 nhd ngin x&p clia vi di€u khién diing bo nhd Ram ndéi nén dung lugng clia bo nhé ngin
x&p nhd trong khi d6 cdc bd vi xit 1y ding bd nhé bén ngoai lam bd nhdé ngin x&p nén dung lugng
tiy ¥ mé rong.

2. Cac thanh ghi cé chidc niang dic biét :

Céc thanh ghi ndi cia 89C51 dugc truy xui't ngim dinh bdi bo 1&nh.

Céc thanh ghi trong 89C51 dugc dinh dang nhu mot phan 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 lvu trit ma 1énh
vi cdc thanh ghi ndy dd c6 chifc ning cd dinh). Ciing nhu cdc thanh ghi RO dén R7, vi diéu khién
89C51 c6 21 thanh ghi ¢ chitc ning dic biét nim & ving trén cia RAM ndi c6 dia chi tir 80H dén
FFH.

Chii y: 128 6 nhd c6 dia chi tir SOH d€n FFH thi chi c6 21 thanh ghi ¢6 chic ning dic biét
dudc xdc dinh cdc dia chi — con cdc 6 nhé con lai thi chua thi€t 1dp va trong tuong lai s& dudc cdc
nha thi€t k& vi diéu khién thi€t 1ap thém khi d6 sé& c6 cdc vi diéu khién thé hé mdi hon.

Trong phan nay chi mang tinh gidi thiéu cdc phan ti€p theo sé& trinh bay chi ti€t hon vé cdc
thanh ghi nay.

e Cdc 0 nhd co dia chi 80H, 90H, AOh, BOh:

La cdc Port cda 89C51 bao gom Port0 c6 dia chi 80H, Portl c¢6 dia chi 90H, Port2 c6 dia chi
AOH va Port3 ¢6 dia chi BOH. T4t c4 cdc Port nay déu c6 thé truy xuit tirng bit nén rat thuin tién
trong diéu khién I10. Pia chi clia cdc bit dugc dit tén v6i 6 bit dau chinh 13 dia chi cla port tuong
ting vi du nhu bit dau tién cda port 0 13 80h ciing chinh 13 dia chi bt ddu clia port 0. Ngudi lap
trinh khong cAn nhé dia chi cdc bit trong cdc port vi phan mém 1ap trinh cho phép truy xuit bing
tén tirng bit d& nhd nhu sau: PO.0 chinh 14 bit ¢ dia chi 80h cda port0.

Ngoai trir thanh ghi A c6 thé dugc truy xudt ngdm, da s6 cdc thanh ghi c6 chic ning dic biét
SFR c6 thé dia chi héa tirng bit hoic byte.

o O nhé cé dia chi 81h:
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La thanh ghi con tré ngin x&€p SP (stack pointer) - c6 chitc ning quéan 1y dia chi clia bd nhd
ngin x&€p. Bo nhé ngin x&p dung d€ lvu trit tam thdi cac dit liéu trong qué trinh thuc hién chuong
trinh ctia vi diéu khién.

C4c lénh lién quan dé&n ngin x&p bao gom cic 1énh cat dit liéu vao ngin x&p (1énh push) va
14y dif liéu ra khdi ngiin x&p (1&nh pop).

Lénh cat dit liéu vao ngin x€p s& lam ting SP trudc khi ghi dit liéu vao.

Sau 1énh 14y ra khdi ngdn x€p s€ lam gidm SP.

B6 nhd 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 gi4n ti€p. Dung Iugng 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 13 07H va dit liéu dau tién sé&
dudc caAt vao 6 nhé ngin x&p c6 dia chi O8H.

Né&u phan mém ng dung khong khdi tao SP mot gid tri mdi thi bank 1 c6 thé cd 2 va 3 sé
khong diung dudc vi viing nhé nay da dugc dung lam ngin x€&p.

Ngin x&p dudc truy xuit tryc ti€p bing cdc 1énh PUSH va POP d€ luu trit tam thdi va 14y lai
dit liéu, hoidc truy xudt ngdm bing 1énh goi chuong trinh con ( ACALL, LCALL) va cdc 1énh trd
vé (RET, RETI) dé luu trit dia chi cia bo d€m chuong trinh khi bit ddu thyc hién chudng trinh con
va 14y lai dia chi khi két 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) c6 dia chi 83H. Hai thanh
ghi nay c6 thé sit dung doc 1ap dé luu trit dit liéu va c6 thé k&t hop lai tao thanh 1 thanh ghi 16 bit
c6 tén 1a dptr va goi 14 con tré dit liéu - duge ding d€ lvu dia chi 16 bit khi truy xuat dif liéu cda bod
nhd dit liéu bén ngoai. Cac vi diéu khi€n sau nay c6 thém mot thanh ghi dptr.

o O nhé cé dia chi 87h: :

La thanh ghi pcon (power control) c¢6 chiic ning diéu khi€n cong xuat khi vi diéu khién lam
viéc hay & ch& do chd. Khi vi diéu khi€n khong con stt 1y gi nita thi ngudi 1ap trinh c6 thé 14p trinh
cho vi diéu khién chuyén sang ch& d6 chd d€ gidm bdt cong suit tiéu thu nhat 1a khi ngudn cung
cAp cho vi diéu khién 1a pin.

e Cdc 6 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 lya chon mode hoat ddng cho timer / counter.

Thanh ghi THO va TLO ké&t hop lai tao thanh 1 thanh ghi 16 bit ¢c6 chifc ning Iuvu trit xung
dém cho timer/counter TO. Tuong ty cho 2 thanh ghi TH1 va TL1 két hop lai dé luu trit xung d&€m
cho timer/counter T1. Kha ning luu trit s& lugng xung dém dugc 12 65536 xung.

Chtic ning cda 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 ndi
ti€p. Sbuf (series buffer ): thanh ghi dém dif liéu truyén ndi ti€p. Dit liéu mudn truyén di thi phai
luu vao thanh ghi SBUF va dit liéu nhan vé ndi ti€p ciing lvu & thanh ghi nay. Khi c¢6 st dung

truyén dif liéu thi phdi st dung 2 thanh ghi nay.

Chtc ning clia cdc thanh ghi nay sé& dugc trinh bay rd & chudng truyén dit liéu.

e Cdc 0 nhé c6 dia chi tic a8h dén b9h :

La 2 thanh ghi IE va IP — thanh ghi IE (interrupt enable): thanh ghi diéu khién cho phép /
khong cho phép ngit. IP (interrupt priority): thanh ghi diéu khién wu tién ngit. Khi c6 st dung
dé&n ngit thi phdi dung d&n 2 thanh ghi nay. Mic nhién cdc thanh ghi nay dugc khéi tao & ché do

cAm ngit.

Chifc ning clia cdc thanh ghi nay sé& dugc trinh bay rd & chuong ngit.

o Thanh ghi trang thdi chuong trinh (PSW: Program Status Word):

Thanh ghi trang thdi chuong trinh & dia chi DOH dudc tém tdt nhu sau:

BIT SYMBOL | ADDRESS | DESCRIPTION

PSW.7 Chodc Cy | DTH Cary Flag

PSW.6 | AC D6H Auxiliary Cary Flag

PSW.5 FO D5H Flag 0 con goi la cd Zero ki hiéu la Z

PSW4 RS1 D4H Register Bank Select 1: bit Iya chon bank thanh ghi.

PSW.3 RSO D3H Register Bank Select O: bit Iya chon bank thanh ghi.
00 = Bank 0; 6 nhé6 c6 address 00H+07H gan cho RO-R7
01 = Bank 1; 6 nhé c6 address 08H+0OFH gin cho RO-R7
10 = Bank 2; 6 nhé c6 address 10H+17H gan cho RO-R7
11 = Bank 3; 6 nhG ¢6 address 18H+1FH gan cho RO-R7

PSW.2 | OV D2H Overflow Flag: ¢& tran s& nhi phian c6 dau.

PSW.1 |- D1H Reserved: chua thi€t k&€ nén chua sit dung dugc.

PSW.0 [P DOH Even Parity Flag: ¢ chin 1€.

Chiic ndng ting bit trang thdi:

Co Carry CY (Carry Flag):

C6 nhd ¢6 tac dung kép. C6 C dudgc st dung cho cac 1énh todn hoc:

C =1 n€u phép todn cong c6 tran hodc phép trit c6 mugn.

C = 0 n€u phép todn cong khdng tran va phép trir khdng c6 mugn.

Co Carry phu AC (Auxiliary Carry Flag):
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Khi cong nhitng gia tri BCD (Binary Code Decimal), ¢ nhé phu AC dudc set [AC=1] néu
k&t qua 4 bit 16n hon 09H, ngudc lai AC= 0. C§ AC dugc dung d€ chinh s6 BCD khi thuc hién 1énh
cong 2 s6 BCD.

e CoO0(Flag0):

Cd 0 (FO) con goi 1a ¢d zero, cd zero =1 khi k&t qlia x{ Iy biing 0 va ¢ zero = 0 khi k&t qué
xt 1y khéc 0.

. Cdc bit chon bank thanh ghi truy xudt:

Hai bit RS1 va RSO diing d€ thay ddi cach gan 8 thanh ghi R7 — RO cho 1 trong 4 bank thanh
ghi. Hai bit ndy s& bi x6a sau khi reset vi di€u khién va dugc thay ddi bdi chuong trinh clia ngudi
1ap trinh.

Hai bit RS1, RSO = 00, 01, 10, 11 s€ dugc chon Bank thanh ghi tich cuc tuong tng la BankO,
Bank1, Bank2, Bank3.

RS1 RSO Bank thanh ghi
dudgc lya chon
0 0 Bank 0
0 1 Bank 1
1 0 Bank 2
1 1 Bank 3
° Co tran OV (Over Flag) :

Khi cdc s6 c6 diu dugc cong hodc trir véi nhau, phan mém c6 thé ki€m tra bit nay dé xdc
dinh xem k€t qué c¢6 nim trong vung gi tri xdc dinh hay khong. V6i s6 nhi phan 8 bit c6 d4u thi
s0 duong tir 0 d€n +127, s6 Am tir -128 d€n — 1. N&u k&t qud cdng 2 s6 duong 16n hon +127 hoic
cong 2 s6 am k&t qud nhé hon —128 thi k&t qud da vudt ra ngoai ving gid tri cho phép thi khoi
ALU trong vi diéu khién sé& lam bit OV = 1.

Khi cong cdc s& nhi phan khong d4u thi khong can quan tAim dén bit OV.
° Bit Parity (P) :

Bit P ty ddng dudc Set hay Clear & mdi chu ky mdy dé 1ap Parity chdn vdi thanh ghi A. P&m
cdc bit 1 trong thanh ghi A cong véi bit Parity luén ludn 14 s6 chin. Vi du thanh ghi A chta nhi
phan 10101101B thi bit P set I1én mot dé€ cho biét tdng s6 bit 1 trong thanh ghi A va cd bit P tao
thanh s6 chin.

Bit Parity thudng dugc diing k&t hdp véi nhitng thi tuc truyén dit liéu ndi ti€p dé tao ra bit
Parity cho dif liéu truSc khi truyén di hodc kiém tra bit Parity sau khi nhan di liéu.

e Thanh ghi B :

Thanh ghi B § dia chi FOH dugc dung cling vdi thanh ghi A d€ thuc hién cdc phép todn nhan
chia. Lénh MUL AB: sé& nhin nhitng gi4 tri khong d4u 8 bit v6i 8 bit trong hai thanh ghi A va B, rdi
trd vé k&t qua 16 bit trong A (byte cao) va B(byte thdp). Lénh DIV AB: 14y gid tri trong thanh ghi
A chia cho gi4 tri trong thanh ghi B, k&t qua nguyén Iuu trong A, s6 du luu trong B.
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Thanh ghi B ¢6 thé dugc diing nhu mot thanh ghi dém trung gian nhiéu chifc ning.

Tém tdt chuong 3:

+

Vi diéu khién c6 tit cd cdc thanh phin ciu tric bén trong gidng nhu vi xt 1y nhu
khoi ALU, cédc thanh ghi: thanh ghi A, thanh ghi bd nh6 chuong trinh PC, thanh ghi
con tré ngin x&p SP, ...

Vi diéu khién c6 tich hdp bo nhd ndi bén trong bao gdm bd nhé chuong trinh va bd
nhd ram.

Bo6 nhé chuong trinh diing d€ chita chuong trinh diéu khién.
B6 nhé Ram dung dé luu trit dit liéu phuc vu cho viéc xt 1y chuong trinh.

Kich thudc clia bd nhé chuong trinh bén trong tily thudc vao tirng loai vi diéu khién
cu thé.

Ngoii cdc bd nhé bén trong vi diéu khi€n con c6 thé giao ti€p v6i bd nhéd md rong
bén ngoai. Khi giao ti€p véi bd nhé bén ngoai thi port 0 va port 2 c6 chifc ning giao
ti€p dia chi va dir liéu va cdc dudng diéu khién clia port 3, s6 lugng dudng diéu
khién 10 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, ¢ truyén dit liéu ndi ti€p, cé ngit
cho phép giao ti€p dé dang vdi d6i tugng diéu khién.

Mot trong nhitng th€ manh ctia vi diéu khién 13 kha ning xt ly dit liéu bit — rdt phu
hgp trong 1anh vuc diéu khién.
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KHAO SAT TAP LENH CUA
VI PIEU KHIEN
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II. Cdc kiéu dinh dia chi truy xudt by nhd ctia vi diéu khién
111. Khao sdt tdp lénh ciia vi diéu khién MCS51.

a. Nhom 1énh di chuyén dit liéu 8 bit.

b. Nhém Iénh s6 hoc.
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d. Nhém lénh chuyén quyén diéu khién.

e. Nhom Iénh x{¥ 1y bit.

IV. Tom tdt lgnh ciia vi diéu khién MCS51.



Cliasng &: Rhdo oit tip lénk cia vi diéu bhicn MES5T

I. CAC KHAINIEM

Vi diéu khién hay vi xtt 1y 13 cdc IC 1ap trinh, khi ban da thi€t k&€ hé thdng diéu khién c6 st
dung vi x&t 1y hay vi diéu khi€n vi du nhu hé théng dié¢u khién den giao thong cho mot ngi tu gdm
c6 cdc dén Xanh, Vang, P4 va cic led 7 doan d€ hién thi thdi gian thi &6 mdi chi 12 phan ciing,
mudn hé thdng van hanh thi ban phai vi€t mdt chuong trinh diéu khi€n nap vio bd nhd nodi bén
trong vi diéu khi€n hoic bd nhé bén ngoii va gin vao trong hé thong dé hé thong van hanh va di
nhién ban phai vi€t ding thi hé thdng méi vin hanh ding. Chuong trinh goi 12 phan mém.

Phin mém va phin cting c6 quan hé vdi nhau, ngudi l1ap trinh phai hi€u 16 hoat dong clia
phin cting @€ vi€t chuong trinh. G chudng nay sé trinh bay chi ti€t vé tap 1énh cla vi diéu khién
gitp ban hi€u rd tirng 1énh d€ ban c6 thé 14p trinh dudc.

Céc khdi niém vé chuong trinh, 1énh, tip 1énh v ngdn ngit gdi nhé di trinh bay & chuong 1
va 2, & day chi tom tit lai.

Chuong trinh 13 mot tap hop cdc 1énh dudc td chitc theo mdt trinh ty hgp 1i dé gidi quyét
ding cdc yéu cau clia ngudi 1ap trinh.

Ngudi 1ap trinh 1a ngudi bi€t gidi thuat d€ vi€t chuong trinh va sip x&p ding cic 1énh theo
gidi thuat. Ngudi lap trinh phdi bi€t chitc ning cta tit cd cdc 1énh clia vi diéu khién dé€ viét
chuong trinh.

T4t c4 cdc 1énh c6 thé c6 clia mot ngdn ngit 1ap trinh con goi 12 tdp lénh.

Ho vi diéu khi€n MCS-51 déu c6 chung 1 tap l1énh, cdc vi diéu khién th€ hé sau chi phat
tri€n nhiéu vé phan citng con 1&énh thi it md rong.

Tap 1énh ho MCS-51 ¢6 mi 1énh 8 bit nén c6 kha niing cung cip 28=256 I€nh.

C6 1énh c6 1 hodc 2 byte bdi dit liéu hodc dia chi thém vao Opcode.

Trong toan bo tip 1énh cla vi diéu khién c6139 Iénh 1 byte, 92 1énh 2 byte va 24 1énh 3 byte.

Lénh clia vi diéu khién 12 mot s6 nhi phin 8 bit [con goi 12 md m4y]. 256 byte tir 0000 0000b
dén 1111 1111b tuong ng véi 256 1énh khdc nhau. Do mi I1énh dang s6 nhi phan quéd dai va khé
nhd nén cdc nha 14p trinh di xay dung mot ngdn ngit 1ap trinh Assembly cho dé& nhé, diéu nay gitip
cho viéc 1ap trinh dudc thuc hién mot cach d& dang va nhanh chéng ciing nhu doc hi€u va g r6i
chuong trinh.

Khi viét chuong trinh bing ngdn ngit 14p trinh Assembly thi vi diéu khién s& khong thuc hién
dugc ma phai dung chuong trinh bién dich Assembler d€ chuyén ddi cdc 1énh viét bing Assembly
ra ma 1énh nhi phin tuong ng rdi nap vao bd nhé — khi d6 vi diéu khié€n mdi thuc hién dugc
chuong trinh.

Ngon ngit 1ap trinh Assembly do con ngudi tao ra, khi st dung ngdn ngit Assembly d€ viét thi
ngudi 1ap trinh vi diéu khi€n phai hoc hét tit cd cdc lénh va vi€t ding theo qui uSc vé ci phép,
trinh ty sip x&p dit liéu d€ chuong trinh bién dich c6 thé bién dich ding.

II. CAC KIEU DINH PIA CHi BO NHG CUA VI PIEU KHIEN:

Phin nay da trinh bay mot cich tdng quat & chuong 2, § ddy sé& trinh bay mot cich chi tiét
hon. Cé4c ki€u dinh dia chi 12 mot qui u6c thong nhat ciia tap 1énh.
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Céc ki€u dinh dia chi cho phép dinh rd noi 14y dif liéu hodc noi nhan dit liéu thy thudc vao
cach thic st dung 1€nh cia ngudi 1ap trinh.

Vi diéu khi€n ho MCS-51 ¢6 8 kiéu dinh dia chi nhu sau:
v Kiéu dinh dia chi ding thanh ghi.
V' Kiéu dinh dia chi truc ti€p.

Ki€u dinh dia chi gidn tiép.

Kiéu dinh dia chi tic thdi.

Kiéu dinh dia chi twong ddi.

Kiéu dinh dia chi tuyét doi.

Kiéu dinh dia chi dai.

Kiéu dinh dia chi dinh vi.

2 2 2 2 2 2

a. Kiéu dinh dia chi ding thanh ghi (Register Addressing) :

Kiéu nay thudng dugc ding cho cic lénh xi 1y dit liéu ma dit liéu ludn luu trong cdc thanh
ghi. P&i vdi vi diéu khién thi ma 1&énh thudc kiéu nay chi c6 1 byte.

Vidu: Mov A,R1 ; copy ndi dung thanh ghi R1 vao thanh ghi A

b. Kiéu dinh dia chi truc tiép (Direct Addressing) :

Kiéu nay thudng dugc diing d€ truy xuit dit liéu clia bat ky 6 nhd nao trong 256 byte bo nhé
RAM nbi ctia vi diéu khién 89C51.

Céc lénh thuoc ki€u ndy thudng c6 ma 1énh 2 byte: byte thi nhat 12 ma 1énh, byte thit 2 1a
dia chi ciia 6 nho:

Opcode

Direct Addressing
] ] ] ] ] ] ]

Vi du: Mov A,05H ; copy ndi dung 6 nhé c6 dia chi O5H vao thanh ghi A

c. Dinh dia chi gidn tiép (Indirect Addressing) :

Kiéu dinh dia chi gidn ti€p dudc tugng trung bdi ky hiéu @ va dudc dit trude cac thanh ghi
RO, R1 hay DPTR. RO va R1 c6 thé hoat dong nhu mot thanh ghi con trd, ndi dung ctia né cho biét
dia chi cia mot 6 nhé trong RAM ndi ma dit liéu s& ghi hoic s& doc. Con dptr diing d€ truy xuit 6
nhéG ngoai. Cdc 1énh thudc dang nay chi cé 1 byte.

| | | | | |
Opcode
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Vidu: Mov A,@R1 ; copy ndi dung 6 nhé c6 dia chi trong thanh ghi R1 vao
;thanh ghi A

d. Dinh dia chi tiic thoi (Immediate Addressing) :

Kié€u dinh dia chi tic thdi dugc tugng trung bdi ky hiéu # va dudc dit trudc mot hing so.
Lénh nay thudng diing d€ nap 1 gid tri 13 1 hiing s6 & byte thit 2 (hodc 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 12 con s6 30H vao thanh ghi A

e. Dinh dia chi tuong doi :

Kiéu dinh dia chi tuong ddi chi sit dung vdi nhitng 1énh nhdy. Ndi nhdy dén cé dia chi bing
dia chi dang Iwu trong thanh ghi PC cong vdi 1 gid tri 8 bit [cOon goi 1a gid tri 1éch tuong doi:
relative offset] c6 gid tri tif — 128 d&€n +127 nén vi di€u khi€n c6 thé nhdy lui [n€u s& cong vdi s6
Am] va nhdy t6i [ n€u sd cdng véi sd duong]. Lénh nay c6 ma 1énh 2 byte, byte thit 2 chinh 1a gid
tri 1éch tuong doi:

Relative Offset
1 1 1 1 1 1 1

Noi nhdy dén thudng dugc xdc dinh bdi nhian (label) va trinh bién dich s& tinh todn gid tri
1&ch.

Pinh vi tuong ddi c6 vu di€m 1a ma 1énh c6 dinh, nhung khuyé&t di€m 1a chi nhdy ngin trong
pham vi -128+127 byte [256byte], n€u ndi nhdy dén xa hon thi 1énh nay khong ddp ¥ng dugc — sé&
c6 16i.

Vi du: Sjmp X1 :nhdy d€n nhdn c6 tén 12 X1 nim trong tAm vuc 256 byte

f. Dinh dia chi tuyét doi (Absolute Addressing) :

Kiéu dinh dia chi tuyét d6i dugc diing véi ciac 1énh ACALL va AJMP. Céc lénh niy c6 mi
1énh 2 byte cho phép phan chia bd nhé theo trang - mdi trang cé kich thuéc ding bing 2Kbyte so
vGi gid tri chita trong thanh ghi PC hién hanh. 11 bit dia chi A10+-A0 dudc thay th€ cho 11 dia chi
thap trong thanh ghi PC nim trong ciu triic ma 1énh nhu sau:
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| | | | | |
Addr 10 + Addr 8 Opcode

Addr 7 + Addr 0
1 1 1 ] ] ] ]

Pinh dia chi tuyét d6i c6 vu di€m 12 ma 1énh ngin (2 byte), nhung khuyét diém la ma lénh
thay ddi va gi6i han pham vi noi nhdy d&n, goi d€n khong qua 2 kbyte.

Vi du: Ajmp X1 ;nhdy d&€n nhdn c6 tén l1a X1 nim trong tam vuc 2 kbyte
g. Dinh dia chi dai (Long Addressing) :

Kiéu dinh dia chi dai dugc dung vdi 1énh LCALL va LIMP. Céc 1énh nay c6 ma 1énh 3 byte
— trong d6 c6 2 byte (16bit) 1a dia chi ctia ndi d€n. Cau triic ma 1énh 1a 3 byte nhu sau:

I I I ] ] ] ]
Opcode

| | | | | | |
Addr 15 + Addr 8

| | | | | | |
Addr 7 + Addr 0

Uu diém cda dinh dia chi dai 1a c¢6 thé goi 1 chuong trinh con hoidc c6é thé nhdy d&n bat ky
viing nhé nio viing nhd 64K, nhudce 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 1énh clia chudng trinh tif viing nhé nay
sang cdc viing nhé khdc — c6 nghia 1a khi chuong trinh di vi€t noi dén tai dia chi 1000h thi sau khi
dich ra ma 1énh dang s& nhi phin thi sau d6 nap vio bd nhé thi dia chi bit dau phdi ding véi dia
chi da vi€t 1a 1000h; n&€u nap & vung dia chi khdc dia chi 1000h thi chuong trinh s& thuc hién sai.

Vi du: Ljmp X1 :nhdy d€n nhdn c6 tén 12 X1 nim trong tAm vuc 64kbyte
h. Dinh dia chi chi s6 (Index Addressing) :

Kiéu dinh dia chi chi s& “diing mot thanh ghi cd ban: 13 bo d€m chuong trinh PC hodc bd dé€m
dit liéu DPTR” k&t 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 nhd cin truy xudt hoic la dia chi cia noi nhdy dé&n. Viéc két
hgp dugc minh hoa nhu sau:

Base Register Offset Effective Address

PC (or PDTR) | 4+ A =

Vidu: MOVX A, @A + DPTR :1dy dit liéu trong 6 nhé c6 dia chi bing DPTR + A

Khi kh3o st tap 1énh mot cdch chi ti€t thi chiic ning clia cdc thanh ghi va cdc ki€u truy xuat
nay s& dudc trinh bay rd rang hon.
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III. KHAO SAT TAP LENH VI PIEU KHIEN MCS51:

Pé€ khdo sat tap 1énh thi phai thdng nhat mot s& qui dinh vé cac tir ngit ki hiéu trong tap 1énh
thuong dugc st dung:

- Direct tugng trung cho 6 nhd ndi c6 dia chi Direct.

- Rn tugng trung cho c4c thanh ghi tir thanh ghi RO d&€n thanh ghi R7.

- @RI tugng trung cho 6 nhd ¢6 dia chi luu trong thanh ghi Ri va Ri chi ¢6 2 thanh ghi 1a RO
va R1.

- Céc lénh thudng x4y ra giita cdc doi tugng sau:
+ Thanh ghi A.
+ Thanh ghi Rn.
+ O nhé c6 dia chi direct.
+ O nhé c6 dia chi luu trong thanh ghi @Ri.
+ Dir liéu 8 bit #data.

+ addrl1 1a dia chi 11 bit tr A11 — AO: dia chi nay phuc vu cho 1&€nh nhdy hodc Iénh goi
chuong trinh con trong pham vi 2 kbyte.

+ Addrl6 1a dia chi 16 bit tr 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 ctia chuong trinh con.

Khi vi€t chuong trinh ngudi 14p trinh c6 thé thay thé€ dia chi bing nhan (label) d€ khéi phai
tinh todn cdc dia chi cu thé. Nhin (label) s& dugc dit tai vi tri addr thay cho addr va phdi c6 mot
nhan dit tai noi mudn nhdy dén - goila 1 cip nhdn cing tén.

C6 thé nhiéu ndi nhdy dé€n cling mot nhan. Khong dugc dit cdc nhan cling tén.

Céc 1énh c6 dnh hudng dén thanh ghi trang thdi thi c6 trinh bay trong 1énh, con cdc Iénh
khong dé cAp dé&n thanh ghi trang thdi thi c6 nghia 12 né khdng 4nh huéng.

A. Nhém lénh di chuyén dit liéu (8 bit) :

1.  Lénh chuyén dit liéu tir mot thanh ghi vao thanh ghi A:
= Cd phdp: Mov A,Rn
= Mai Iénh:

1 |1 |1 Jo |1t [n2 [n1l [no |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

= Chifc ning: Chuyén ndi dung clia thanh ghi Rn vao thanh ghi A, ndi dung thanh ghi
Rn vin giit nguyén.

Vi du: Gié st thanh ghi RO ¢6 ndi dung 1a 32h , 1€nh:
Mov A,RO :k€t qua nhu sau: (A) = 32h, (RO) = 32h.

Gi4 tri ban ddu chifa trong A thi khong cAn quan tAm.
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2. Lénh chuyén dit liéu tir 6 nhd tryc ti€p vao thanh ghi A :

Cu phédp : Mov A, direct
Ma 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 thyc hién 1énh 13 1 chu ky mdy
Chitc ning: Chuyén ndi dung ctia 6 nhd trong Ram noi c¢é dia chi direct § byte thi
hai vao thanh ghi A. Truc ti€p c6 nghia 1a dia chi cia 6 nhé dugc ghi & trong 1&nh.

Vidu:

Gia st 6 nhé c6 dia chi 30h Iuu ndi dung 32h. Lénh:

Mov A,30h :chuyén ndi dung ctia 6 nhd c6 dia chi 12 30h sang thanh ghi A.
;K€&t qua nhu sau: (A)= 32h. chd y dia chi 30h ghi trong 1énh.
;a7..a0 = 00110000b 1a dia chi cia 6 nhé 30h

3. Lénh chuyén dif liéu tir 6 nhé gidn ti€p vao thanh ghi A :

Cu phép : MOV A,@Ri
Ma 1énh :

e o Jo Jo fr o Ju Ji |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chtic ning: Chuyén ndi dung 6 nhé trong Ram ndi, cé dia chi chita trong thanh ghi
Ri, vao thanh ghi A.

* Vidul: thay vi thyc hién “mov A,30h” ctia vi du trén thi ta c6 thé thay bing
1énh “mov A,@RO0” s& c6 cling 1 k&t qua néu dia chi 30h luu vao RO. Pia chi
30h khong con ghi trong 1énh ma dugc thay bing @RO — nén ki€u 1énh nay
goi 1a 1énh gidn ti€p vi dia chi 30h khong con xuat hién trong 1énh. Chd y
truGe khi st dung 1é€nh nay ta phai lam cho RO mang gid tri 1a 30h.

Vidu:

Gia st RO ¢6 ndi dung 1a 70h, 6 nhé c6 dia chi 70h chita ndi dung 1a OB8h. Lénh:
Mov A,@RO  :ké&t quéd nhu sau: (A) = 0B8h.

4. Lénh nap dit li€u 8 bit vao thanh ghi A :

Cu phéap: MOV A, #data
Ma 1énh :

0 1 1 1 0 1 0 0
d7 [d6 |d5 |d4 |d3 |[d2 |dl |dO
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky may
Chitc ning: Nap dit liéu 8 bit data (d0 dén d7) vao thanh ghi A.

Vidu:

Gia st A c6 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 :
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= Cd phép: Mov Rn, A
= Ma3 Iénh:
1 |1 |1 |1t |1t [n2[nl [no |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chtc ning: Chuyén ndi dung cda thanh ghi A vao thanh ghi Rn.

Vidu : Gia st A c6 ndi dung 47h , 1€nh:
Mov RO, A ;k€t qué nhu sau: (RO) =47h, (A) = 47h.

6.  Lénh chuyén dif liéu tir 6 nhé truc ti€p vao thanh ghi Rn :

= Cd phdp: MOYV Rn, direct
Ma 1énh :

1 0 1 0 | n2 |nl |n0
a7 |a6 |a5 |a4 |[a3 |a2 |al |a0
* Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chitc ning: Chuyén noi dung ciia 6 nhé trong Ram ndi c6 dia chi direct vio thanh
ghi Rn.

Vidu : Gia st R1 ¢6 ndi dung 47h, 6 nhé c6 dia chi 30h chita ndi dung Oafh. Lénh:
Mov R1,30h

Lénh chuyén noi dung 6 nhé c6 dia chi 30h sang thanh ghi R1.

K&t qua nhu sau: (R1) = Oafh, dif liéu trong & nhé c6 dia chi 30h khong doi.

7. Lénh chuyén tic thdi dit liéu 8 bit vao thanh ghi Rn :

= Cudphdp: MOYV Rn, #data
Ma 1énh :

0 1 1 1 1 n2 |nl |n0
d7 |D6 |d5 |d4 |D3 |d2 |[dl |dO
= Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy
» Chifc ning: Nap dit liéu 8 bit data (dO0 d&€n d7) vao thanh ghi Rn.

Vi du: Gia sit mudn chuyén dit liéu 47h vao thanh ghi R1:
Mov R1,#47h  ;ké&t quéa nhu sau: (R1)=47h.

8. Lénh chuyé°n dit liéu tir thanh ghi A vao 6 nhé truc tiép :

= Cudphdp: MOV direct, A
Ma 1énh :

1 1 1 1 0 1 0 1
a7 [ab |a5 |a4 |a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chtic ning: Chuyén ndi dung clia thanh ghi A vio & nhd trong Ram ndi c¢6 dia chi
direct.
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Vidu: Cho ndi dung thanh ghi (A ) = 35H, ndi dung 6 nhd c6 dia chi 10H biing 50H.
Mov 10h,A
Sau khi thuc hién xong thi ndi dung 6 nhd c6 dia chi 10h biing 35H.

9.  Lénh chuyén dit liéu tir thanh ghi Rn vio 6 nhé tryc tiép :

= Cuphép: MOYV direct, Rn
Ma Iénh :

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 1énh 12 2 chu ky méy

Chtic ning: Chuyén ndi dung cda thanh ghi Rn vao 6 nhé trong Ram noi c6 dia chi
direct.

Vidu: Cho ndi dung thanh ghi (RO ) = 35H, ndi dung 6 nhé 10H bing 50H.
Mov 10h,RO
Sau khi thuc hién xong thi ndi dung 6 nhé c6 dia chi 10h biing 35H.

10. Lénh chuyén dif liéu tir 6 nhd truc ti€p vao 6 nhd truc tiép :

= Cuphép: MOV direct, direct
= Mai Iénh:

1 0 0 0 0 1 0 1

a7 |a6 |aS |a4 |a3 |a2 |al |a0
a7 |a6 |a5 |a4 |[a3 |a2 |al |a0
» Lénhnay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky may

» Chifc ning: Chuyén noi dung ctia 6 nhd trong Ram ndi c6 dia chi direct vao 6 nhd cé
dia chi truc direct.

Vidu : Cho ndi dung 6 nhé c6 dia chi 20H biing 35H va ndi dung 6 nhd c6 dia chi 10H
bing 50H.

Mov 10h,20h
Sau khi thyc hién xong thi ndi dung 6 nhé c¢6 dia chi 10h biang 35H.

11. Lénh chuyén dit liéu tir 6 nhd gidn ti€p vao 6 nhd truc tiép :

= Cd phép: MOV direct, @Ri
Ma 1énh :

| 0 0 0 0 1 1 i
a7 |a6 |a5 |a4 |[a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thyc hién 1&énh 1a 2 chu ky mdy

Chitc ning: Chuyén noi dung 6 nhé c6 dia chi chita trong thanh ghi Ri vao 6 nhé c6
dia chi direct.

Vidu: Cho noi dung thanh ghi (RO ) = 05H, ndi dung 6 nhé ¢6 dia chi 05h bing FFH va
ndi dung 6 nhé c6 dia chi 10H bing 50H.
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Mov 10h,@r0
Sau khi thyc hién xong thi ndi dung 6 nhé c6 dia chi 10h bing FFH.

12.  Lénh chuyén dit liéu vao 6 nhd truc tiép :

Cu phép: MOV direct, #data
Ma 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

Lénh nay chi€m 3 byte va thdi gian thyc hién 1&énh 1a 2 chu ky may
Chtic ning: Nap dit liéu data 8 bit (d0 dé€n d7 ) vao 6 nhé c¢6 dia chi direct.

Vidu:

Cho ndi dung 6 nhé c6 dia chi 05h biing FFH.
Mov 05h,#25H
Sau khi thuc hién xong thi ndi dung 6 nhd c6 dia chi 05h bing 25H.

13. Lénh chuyén dit liéu tir thanh ghi A vao & nhd gidn tiép :

Cu phéap : MOV @Rij, A
Ma Iénh :

LT e Je Jo Jo Ju i
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chitc ning : Chuyén ndi dung clia thanh ghi A vao 6 nhd trong Ram ndi c6 dia chi
chtra trong thanh ghi Ri.

14. Lénh chuyén dif liéu tir 6 nhd truc ti€p vao 6 nhd gidn ti€p :

Cd phép : MOV @Ri, direct
Ma 1énh :

1 0 1 0 0 1 1 i
a7 |ab |a5 |a4 |a3 |[a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chtic ning: Chuyén ndi dung 6 nhé c6 dia chi direct vao 6 nhé c6 dia chi chita trong
thanh ghi Ri.

15. Lénh chuyén dit liéu tic thdi vao 6 nhé gidn tiép :

Cu phép : MOV @RI, #data
Ma 1énh :

0 1 1 1 0 1 1 I
d7 |d6 |d5 [(d4 |d3 |d2 |dl | DO
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy

Chifc ning: Nap dit liéu data 8 bit (d0 dén d7) vao 6 nhé c6 dia chi chita trong thanh
ghi Ri.
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16. Lénh chuyé°n dir liéu tic thdi 16 bit vao thanh ghi con trd dit liéu :

Cu phéap: MOV dptr, #datal6
Ma 1énh :

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
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy
Chic nang: Nap dit liéu data 16 bit vao thanh ghi con trd dir liéu dptr.

17. Lénh chuyén dit liéu tir 6 nhd c6 dia chi 1a Dptr + A vao thanh ghi A :

Cu phép : MOVC A,@A+DPTR
Ma 1énh :

1 Jo Jo |1 Jo Jo |1 |1 |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 13 2 chu ky mdy

Chtic ning : chuyén ndi dung clia 6 nhé ngoai, ¢é dia chi chia bing dptr cong vdi
gid tri chita trong A, chuyén vao thanh ghi A.

18. Lénh chuyén dif liéu tlir 6 nhé c6 dia chi 1a PC + A vao thanh ghi A :

Cu phédp: MOVC A,@A+PC
Ma 1énh :

1 Jo Jo Jo Jo Jo J1 |1 |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 13 2 chu ky mdy

Chtic ning : chuyén ndi dung ctia 6 nhd ngoai c¢é dia chi chita bing PC cong véi gid
tri chira trong A dugc chuyén vao thanh ghi A.

19. Lénh chuyén dif liu tlir 6 nhé ngoai gidn ti€p (8 bit dia chi) vao thanh ghi A :

Cu phép : MOVX A, @Ri
Ma 1énh :

[0 1t Jo Jo fo Ji Jr |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chtic ning : chuyén ndi dung 6 nhé ngoai c¢é dia chi chita trong thanh ghi Ri vao
thanh ghi A.

20. Lénh chuyén dit liéu tir 6 nhd ngoai gidn ti€p (16 bit dia chi) vao thanh ghi A :

Cu phép : MOVX A,@DPTR
Ma 1énh :

[t f1 J1 Jo Jo Jo Jo Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chtic ning : chuyén ndi dung ctia 6 nhd ngoai c¢é dia chi chita trong thanh ghi dptr
vao thanh ghi A.

21. Lénh chuyén dif liéu tir thanh ghi A vio 6 nhS ngoai gidn ti€p (8 bit dia chi) :
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Cu phép : MOVX @ Ri, A
Ma 1énh :

AT O O U O O PO T
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 13 2 chu ky mdy

Chtic ning : chuyén ndi dung clia thanh ghi A ra 6 nhd ngoii cé dia chi chia trong
thanh ghi Ri.

22. Lénh chuyén dit liéu tir thanh ghi A vao & nhé ngoai gidn ti€p (16 bit dia chi) :

Cu phép : MOVX @DPTR, A
Ma 1énh :

[t fr Ju Jr o Jo Jo Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chtic ning : Chuyén noi dung clia thanh ghi A ra 6 nhé ngoai c¢é dia chi chita trong
thanh ghi dptr.

23. Lénh cat ndi dung 6 nhd tryc ti€p vao ngin x€p :

Cu phép : PUSH direct
Ma 1énh :

1 1 0 0 0 0 0 0
a7 |a6 | A5 |a4 |[a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1&énh 1a 2 chu ky may

Chtic ning: c4t noi dung ctia 6 nhd c6 dia chi direct vao 6 nhé ngin x&p. Con trd
ngin x&p SP ting 1én 1 trudc khi Ivu ndi dung.

24. Lénh 14y dit liéu tir ngin x€&p trd vé & nhd truc ti€p :

Cu phédp: POP direct
Ma 1énh :

1 1 0 1 0 0 0 0
a7 |ab |a5 |a4 |a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chiic ning: 14y ndi dung ctia 6 nhé ngin x€p tra cho 6 nhd c6 dia chi direct. Con trd
ngin x&p SP gidm 1 sau khi 13y dit liéu ra.

25. Lénh trao d6i dif liéu giita thanh ghi v6i thanh ghi A :

Cu phép : XCH A,Rn

1 |1 Jo Jo |1 [n2[n1 [no |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chitc ning : Trao d6i ndi dung clia thanh ghi Rn véi thanh ghi A.
Vi du : cho ndi dung ctia thanh ghi (A) = 35H va (R0) = 70H
XCH A,RO
K&t qua sau khi thuc hién (A) = 70H va (R0) = 35H
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26. Lénh trao d6i dit liéu giita 6 nhé truc ti€p v6i thanh ghi A :

217.

28.

= Cuphép: XCH A,Direct
= Mai Iénh:

1 1 0 0 0 1 0 1
a7 |a6 | a5 |a4 |a3 |a2 |al |a0
» Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chifc ning : Trao ddi noi dung ctia thanh ghi A véi no dung 6 nhd c6 dia chi direct.
Lénh trao ddi dit liéu giita 6 nhé gidn ti€p vdi thanh ghi A :

= Cuphép: XCH A,@Ri

* Ma lénh:

(0 f1 Jo o o o |1 [i |
» Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chifc ning : Trao d8i ndi dung ctia 6 nhé cé dia chi chita trong thanh ghi Ri véi
thanh ghi A.

Lénh trao ddi 4 bit dit liéu giita 6 nhé gidn ti€p vdi thanh ghi A :

= Cd phép: XCHD A,@Ri

= Mai Iénh:

1 1 0 1 0 1 1 i

» Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chifc ning : Trao ddi dit liu 4 bit thip clia 6 nhd c6 dia chi chita trong thanh ghi Ri
véi dit liéu 4 bit thap trong thang ghi A.

B. Nhém lénh s6 hoc :

1.

Lénh cOng thanh ghi A véi thanh ghi :
= Cd phdp: ADD A,Rn
= Mai Iénh:

o Jo |1 Jo |1 [n2[nl [no |
* Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

* Chifc ning : cong ndi dung thanh ghi A véi ndi dung thanh ghi Rn, k&t qud luu trong
thanh ghi A. Lénh c¢6 4nh hudng dén thanh ghi trang thai.

Vidu 1:  Gid st A c6 ndi dung 47h va RO c6 ndi dung 1a 32h, 1énh:

ADD A,RO ;k€t qud nhu sau: (A) = 79h, (C) = 0.

Vidu2: Gid st A c6 ndi dung OD9h va RO c¢6 ndi dung 1a OB8h, 1énh:

ADD A,RO ;k€t qud nhu sau: (A) =91h, (C) =1.

2.

Lénh cdng ndi dung & nhé tryc ti€p vao thanh ghi A :

= Cd phép: ADD A, direct
= Ma3 Iénh:

o o |1 Jo o [1 Jo [1 |
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|a7 ‘a6 ‘a5 ‘a4 ‘a3 ‘32 ‘al |aO |
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy

Chifc ning: Cong ndi dung clia 6 nhd cé dia chi direct v4i ndi dung thanh ghi A, két
qua chita & thanh ghi A. Lénh c6 4nh hudng d&€n thanh ghi trang thai.

Vidu I:

Vidu 2:

Gia st A c6 ndi dung 0D9h va 6 nhé c6 dia chi 30h luu ndi dung 0B8h, 1énh:
ADD A,30h :k€t qua nhu sau: (A) = 81h, (C) =I.

Gid st A c6 ndi dung 47h va 6 nhd c6 dia chi 30h luu ndi dung 32h, 1€nh:
ADD A,30h ;k€t qué nhu sau: (A) = 79h, (C) =0.

3.  Lénh cong ndi dung 6 nhé gidn ti€p vao thanh ghi A :

Cu phép: ADD A,@Ri
Ma 1énh:

Lo Jo J1 Jo Jo i J1 Ji |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chic nang: cdng ndi dung cia 6 nhd ¢ dia chi chida trong thanh ghi Ri véi thanh ghi
A, két qlia luu trit trong thanh ghi A. Lénh c6 4nh hudng dén thanh ghi trang thi.

Vi du:

Gid st A ¢6 ndi dung 0D9h, 6 nhéG cé dia chi 30h ¢6 ndi dung 1a 0B8h, RO c6 ndi

dung 12 30h, 1€nh:

ADD A,@R0 ;k€t qiia nhu sau: (A) =91h, (C) =1.

4.  Lénh cOng dir li€u tdc thdi 8 bit vao thanh ghi A :

Cd phédp : ADD A, #data
Ma 1énh :

0 0 1 0 0 1 0 0
d7 |d6 |d5 [d4 |d3 |[d2 |dl |dO
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chitc ning: Cong dit liéu data 8 bit (d0 d€n d7) v6i ndi dung thanh ghi A, két qud
luu trit trong A. Lénh c6 4nh hudng dén thanh ghi trang th4i.

Vidul:

Vi du2:

Gid stt A c6 ndi dung 47h, dit liéu tryc ti€p 1a 32h, I&énh:
ADD A#32h  ;két qud nhu sau: (A) = 79h, (C) = 0.
Gia st A c6 ndi dung D9h, dit liéu tryc ti€p 1a B8h, 1énh:
ADD A #0B8h ;két qud nhu sau: (A) =91h, (C) = 1.

5. Lénh cOng thanh ghi A véi thanh ghi c6 bit carry :

Cu phép : ADDC A,Rn
Ma 1énh :

o Jo |1 |1 |1 [n2[n1 [no |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy

Chifc niing : cong ndi dung thanh ghi A véi ndi dung thanh ghi Rn vdi bit C, két qua
luu trong thanh ghi A. Lénh ¢6 4nh hudng dén thanh ghi trang th4i.
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Vidul: Gid st A c6 ndi dung 47h, R1 ¢6 ndi dung 32h va cd (C) =1, 1énh:
ADDC AR1 ;k€t qua nhu sau: (A) = 7ah, (C) = 0.

Vidu2: Gid st A c6 ndi dung OD9h, RO c6 ndi dung 1a 0B8h, (C) =1, 1énh:
ADDC A,R0O ;k€t qua nhu sau: (A) = 92h, (C)=1.

6. Lénh cong ndi dung 6 nhé truc ti€p vao thanh ghi A ¢6 bit carry :

= Cudphdp: ADDC A, direct
= M3 lénh:

0 0 1 1 0 1 0 1
a7 |a6 |a5 |a4 |[a3 |a2 |al |a0
* Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chtc ning: Cong ndi dung ctia 6 nhé cé dia direct ndi dung thanh ghi A va bit C,
k&t qud chita & thanh ghi A. Lénh c6 dnh hudng d&n thanh ghi trang th4i.

Vidu I: Gid st A ¢6 ndi dung 47h, 6 nhé 30h ¢6 ndi dung 32h va cd (C) =0, 1énh:
ADDC A,30h  ;ké&t qua nhu sau: (A) = 79h, (C) = 0.

Vidu2: Gié st A c6 ndi dung OD9h, 6 nhé 30h ¢6 ndi dung 1a OB8h, C:=1, Iénh:
ADDC A,30h  ;két qud nhu sau: (A) = 92h, (C) = 1.

7.  Lénh cong ndi dung 6 nhé gidn ti€p vao thanh ghi A c6 bit carry :

= Cd phép: ADDC A,@Ri
= Ma3 Iénh:

o Jo Ju Jr Jo |1 |1 i |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky mdy

» Chiic niang : cdng ndi dung ctia 6 nhd c6 dia chi chita trong thanh ghi Ri vGi thanh
ghi A v6i bit C, k&t qua luu trit trong thanh ghi A. Lénh ¢6 4nh hudng dén thanh ghi
trang thii.

Vidu I:  Gié st A ¢6 ndi dung 47h, 6 nhé 30h c6 ndi dung 32h, RO c6 ndi dung la 30h va
cd (C) =0, 1énh:

ADDC A,@R0O ;két qua nhu sau: (A) = 79h, (C) = 0.

Vidu 2: Gié st A ¢6 ndi dung 0D%h, 6 nhé 30h c6 ndi dung 1la 0B8h, RO c6 ndi dung 30h
va (C) =1, 1énh:

ADDC A,@R0O :két qud nhu sau: (A) = 92h, (C)=1.

8.  Lénh cong dir li€u 8 bit vao thanh ghi A c6 bit carry :

= Cudphédp: ADDC A, #data
= Ma3 Iénh:

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 1énh 1a 1 chu ky may.
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» Chifc ning: Cong dit liéu data 8 bit (d0 dén d7) véi ndi dung thanh ghi A va bit C,
ké&t qua Iuu trit trong A. Lénh ¢6 dnh hudng dé€n thanh ghi trang théi.

9.  Lénh tru thanh ghi A véi thanh ghi :
= Cu phép: SUBB A,Rn

1 Jo Jo |1 |1 [n2[n1 [no |
* Lénh nay chi€m 1 byte va thdi gian thyc hién Iénh 12 1 chu ky mdy

= Chutc ndng : Trir ndi dung thanh ghi A v6i ndi dung thanh ghi Rn va trtr cho co Carry,
ké&t qua Iuu trong thanh ghi A. Lénh c¢6 d4nh hudng dén thanh ghi trang théi.

Vidu 1:  Gid st A c6 ndi dung 47h, ndi dung thanh ghi RO 1a 32h va ¢d (C)=0, 1é€nh:
SUBB A,RO :k€t qud nhu sau: (A) = 15h (C)=0.

Vidu2: Gid st A c6 ndi dung OB9h, thanh ghi RO c6 ndi dung la 5Ah va (C)=1, Iénh:
SUBB A,R0 ;k€t qud nhu sau: (A) = 5Eh, (C) =0.

10. Lénh trir ndi dung thanh ghi A cho ndi dung 6 nhé truc tiép :

= Cuphép: SUBB A, direct
= M3 lénh:

1 0 0 1 0 1 0 1
a7 |a6 | a5 |a4 |a3 |a2 |al |a0
* Lénh nay chi€m 2 byte va thdi gian thyc hién Iénh 12 1 chu ky mdy

* Chiic ning: Trir ndi dung thanh ghi A cho ndi dung ctia 6 nhd c6 dia chi direct va trir
cho cd Carry, k€t qué chita & thanh ghi A. Lénh ¢6 4nh huéng dén thanh ghi trang
thdi.

11. Lénh trir ndi dung thanh ghi A cho ndi dung 6 nhé gidn tiép :
= Cud phdp: SUBB A,@Ri

= Ma3 Iénh:

(1 Jo Jo Jr Jo J1 |1 i |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

» Chiic ning: Trit ndi dung cta thanh ghi A cho di liéu cia 6 nhd c6 dia chi chia
trong thanh ghi Ri va trir cho ¢d carry, két qla luu trit trong thanh ghi A. Lénh c6é 4nh
hudng dén thanh ghi trang th4i.

12.  Lénh trtr ndi dung thanh ghi A cho dit li€u tdc thdi 8 bit :

= Cu phdp: SUBB A, #data (subbtract: trir)
= Mai Iénh:

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 thyc hién Iénh 12 1 chu ky mdy
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* Chifc ning: Trir ndi dung thanh ghi A cho dit liéu 8 bit dO d&€n d7 va trir cho cd carry,
ké&t qiia luu trit trong A. Lénh ¢6 dnh hudng dé€n thanh ghi trang théi.

13. Lénh tdng ndi dung thanh ghi A :

= Cu phép: INCA (increment: ting l1én 1 don vi)
= M3 lénh:

o fo o Jo Jo [1 Jo Jo |
* Lénh nay chi€m 1 byte va thdi gian thyc hién Iénh 12 1 chu ky mdy

= Chtrc ndng: Tang ndi dung thanh ghi A 1én 1.

Vidu 1: Gia st A c6 ndi dung 35h, 1énh:

INC A :két qlia nhu sau: (A) = 36h.
Vidu?2:  Gid st A c6 ndi dung FFh, 1énh:

INC A :két qlia nhu sau: (A) = 00h.

14. Lénh ting ndi dung cua thanh ghi :

= Cd phép: INC Rn
= Mai Iénh:

o Jo o o |1 [n2 [nl [no |
* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

= Chtc ndang: Tang ndi dung thanh ghi Rn 1én 1.
15. Lénh ting ndi dung 6 nhd tryc tiép :

= Cu phép: INC direct
= M3 lénh:

0 0 0 0 0 1 0 1
a7 |a6 |a5 |a4 |[a3 |a2 |al |a0
* Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

* Chitic ning: Ting ndi dung clia 6 nhd c6 dia chi truc ti€p § byte thir 2 1én 1.
16. Lénh ting ndi dung 6 nhd gidn tiép :

= Cu phép: INC @Ri
= M3 lénh:

Lo fo o Jo Jo [1 |1 Ji |
* Lénh nay chi€m 1 byte va thdi gian thyc hién Iénh 12 1 chu ky mdy

» Chtic ning: Tang ndi dung cia 6 nhd c6 dia chi chita trong thanh ghi Ri 1én 1.

Vidu: Gid st ndi dung 6 nhd 30h 1a 35h, thanh ghi RO c6 ndi dung 1a 30h, 1énh:
INC RO ;k€t qud nhu sau: 6 nhé (30h) = 36h

17. Lénh ting ndi dung con trd dit liéu Dptr :
= Cuphép: INC dptr
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= M3 lénh:

[t Jo J1 Jo Jo Jo J1 Jr |
* Lénh nay chi€m 1 byte va thdi gian thyc hién Iénh 12 2 chu ky mdy

» Chtic ning: Tdng ndi dung cia thanh ghi con tr6 dit liéu dptr 1én 1.
18. Lénh gidm ndi dung thanh ghi A :

= Cu phdp: DECA
= M3 lénh:

o fo Jo [t o [t Jo fo |
* Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

* Chtc ning: Gidm ndi dung thanh ghi A xudng 1.

Vidu I:  Gia st A c6 ndi dung 35h, 1é€nh:

DEC A ;k€&t qiia nhu sau: (A) = 34h.
Vidu2: Gia st A ¢6 ndi dung 00h, 1énh:
DEC A :k€t qia nhu sau: (A) = FFh.

19. Lénh gidm ndi dung cta thanh ghi :
= Cd phép: DEC Rn
= Mai Iénh:

o Jo Jo |1 |1 [n2 [nl [no |

* Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1a 1 chu ky mdy.
* Chifc ning: Gidm noi dung thanh ghi Rn xudng 1.

Vidu: Gia st RO 1a 35h, 1énh:
DEC RO ;k&€t qua nhu sau: (RO) =34h.

20. Lénh gidm nodi dung 6 nhé truc tiép :
= Cd phdp: DEC direct
= Ma3 Iénh:

0 0 0 1 0 1 0 1
a7 |a6 |a5 |a4 [a3 |a2 |al |a0
= Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy

» Chic ning: Gidm ndi dung ctia & nhé c6 dia chi direct & byte thit 2 xudng 1.

Vi du: Gia st 6 nhé 30h c6 n6i dung 13 35h, Iénh:
DEC 30h ;k&t qua nhu sau: 6 nhé c6 dia chila 30h luu 34h.

21. Lénh gidm noi dung 6 nhé gidn tiép :
= Cd phdp: DEC @Ri
= Mai Iénh:
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Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 1 1 chu ky may

Chitc ning: Gidm ndi dung ctia & nhd c6 dia chi chita trong thanh ghi Ri xudng 1.

22. Lénh nhan thanh ghi A véi thanh ghi B :

Cu phép: MUL AB
Ma 1énh :

1 Jo |1 Jo Jo 1 Jo Jo |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 13 4 chu ky mdy

Chifc niing: Noi dung cda thanh ghi A nhan véi ndi dung clia thanh ghi B, k&t qda la
mdt dit liéu 16 bit, 8 bit thap Ivu trit trong thanh ghi A, 8 bit cao luu trit trong thanh
ghi B.

Vidu:

Gid st thanh ghi A c6 ndi dung l1a 50h,thanh ghi B ¢6 ndi dung 0AOh , 1€nh:
MUL AB ;K€&t qlia nhu sau: 50h*A0Oh:= 3200h thi (A) = 00 va (B) = 32h.

23. Lénh chia thanh ghi A cho thanh ghi B :

Cu phép : DIV AB
Ma Iénh :

(1 o Jo Jo Jo 1 Jo Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 4 chu ky mdy

Chitc ning: Noi dung clia thanh ghi A chia cho ndi dung cta thanh ghi B, két qlia clia
phép chia luu trit trong thanh ghi A, s& du luu trit trong thanh ghi B. L&énh 4nh hudng
dé&n thanh ghi trang thdi: Bit C va bit OV bi x6a vé 0, néu phép chia nay ma dit liéu
trong thanh ghi B = 00h thi ndi dung thanh ghi A khong thay d6i, noi dung chita trong
thanh ghi B khong xdc dinh va bit OV =1, bit Cy = 0.

24. Lénh di€u chinh thip phian ndi dung thanh ghi A :

Cu phédp : DA A
Ma Iénh :

[0 [1 Jo Jt Jo [1r Jo fo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 4 chu ky mdy
Chtc 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 lvu trd lai thanh ghi A. K&t qua sau cling trong thanh ghi A 1a s6 BCD.

C. Nhoém lénh logic :

1.  Lénh and thanh ghi A vd&i thanh ghi :

Cu phép : ANL A,Rn (and logic)

= Mai Iénh:

o |1 o |1 |1 [n2 |nt [no |

* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy
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Chitc ning: Noi dung thanh ghi A and vé6i noi dung thanh ghi Rn, k&t qud Iwu trit
trong thanh ghi A.

Vidu:

Mov A ,#10110011b
Mov RO,#11001011b
Anl a,r0 ;k€t qud (A) = 1000001 1b

2. Lénh and thanh ghi A v6i ndi dung & nhé truc tiép :

Cu phéap : ANL A, direct
Ma Iénh :

0 1 0 1 0 1 0 1
a7 | A6 |a5 |ad4 |a3 | A2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chtc ning: Noi dung thanh ghi A and véi ndi dung clia 6 nhé c6 dia chi direct, két
qua chda G thanh ghi A.

3. Lénh and thanh ghi A v6indi dung 6 nhé gidn tiép :

Cu phép : ANL A, @Ri
Ma 1énh :

Lo f1 Jo Jr Jo Jr Ji Ji |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy
Chtic nang: NoOi dung thanh ghi A and v&i 6 nhd c6 dia chi chira trong thanh ghi Ri,
k&t qua luu trit trong thanh ghi A.

4.  Lénh and thanh ghi A véi dit liéu tdc thdi 8 bit :

Cu phép : ANL A, #data
Ma 1énh :

0 1 0 1 0 1 0 0
d7 |d6 |d5 |d4 |[d3 |D2 |dl |dO
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy

Chtc ning: Noi dung clia thanh ghi A and véi dit liéu dO dén d7 , k&t qua luu trit
trong thanh ghi A.

Vidu:

Mov A ,#10110011b
Anl a,#00001111b ;k€t qud (A) = 0000001 1b

5. Lénh and ndi dung 6 nhé tryc ti€p véi ndi dung thanh ghi A :

Cu phép : ANL direct, A
Ma 1énh :
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a7 |a6 | A5 |a4 a3 [ A2 |al [a0 |
* Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chitc ning: Noi dung 6 nhd c6 dia chi direct and v6i ndi dung clia thanh ghi A, két
quaa luu tri¥ vao 6 nhd.

Vidu:
Mov A ,#10110011b
Mov 10h,#11110000b
Anl 10h,a ;k€t qué 6 nhé c6 dia chi 10h luu 10110000b.

6. Lénh and ndi dung 6 nhé truc ti€p véi dit liéu tic thdi 8 bit :

= Cudphédp: ANL direct, #data
Ma 1énh :

0 1 0 1 0 0 1 1

a7 |a6 |a5 |a4 |[a3 | A2 |al |a0
d7 |d6 |d5 |d4 |d3 |d2 |dl |dO
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chtc ning: Noi dung cia 6 nhé c6 dia chi direct and véi 8 bit dit liéu 8 bit, két qud
luu trif vao 6 nhd.

7.  Lénh or thanh ghi A vd&i thanh ghi :

= Cu phép: ORL A, Rn
Ma Iénh :

o |1 Jo o |1 [n2[n1 [no |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chtic ning: Noi dung thanh ghi A or v6i ndi dung thanh ghi Rn, két qué luu trit trong
thanh ghi A.

Vidu:
Mov A #10110011b
Mov R0O,#11001011b
Orl a,r0 ;k€t qua (A)=11111011b.

8.  Lénh or thanh ghi A véi ndi dung 6 nhé truc ti€p :

= Cuphép: ORL A, direct
= M3 lénh:

0 1 0 0 0 1 0 1
a7 |a6 | a5 |a4 |a3 |a2 |al |a0
» Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

* Chtic ning: Noi dung thanh ghi A or v6i ndi dung ciia 6 nhé ¢6 dia chi direct, két qlia
chita & thanh ghi A.
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0.

10.

11.

12.

13.

Lénh or thanh ghi A v6i noi dung 6 nhé gidn tiép :

Cu phéap: ORL A, @Ri
Ma 1énh :

o [t Jo Jo Jo |1 |1 i |
Lénh nay chi€m 1 byte va thdi gian thyc hién 1énh 12 1 chu ky may
Chtic ning: Noi dung thanh ghi A or v6i 6 nhé c6 dia chi chita trong thanh ghi Ri, k&t
qua luu tri trong thanh ghi A.

Lénh or thanh ghi A véi dir li€u tic thoi 8 bit :

Cu phéap: ORL A, #data
Ma 1énh :

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 1énh 12 1 chu ky méy

Chitc ning: Noi dung clia thanh ghi A or véi dit liéu 8 bit data (tir dO dén d7), két
qua luu trit trong thanh ghi A.

Lénh or ndi dung 6 nhé tryc ti€p véi ndi dung thanh ghi A :

Cu phép : ORL direct, A
Ma 1énh :

0 1 0 0 0 0 1 0
a7 |a6 |a5 |a4 |[a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy

Chitc ning: Noi dung 6 nhé c6 dia chi direct or véi ndi dung clia thanh ghi A, két qlia
luu trir trong 6 nhd ¢6 dia chi direct.

Lénh or ndi dung 6 nhé truc ti€p véi dit lidu tic thdi 8 bit :

Cu phép : ORL direct, #data
Ma 1énh :

0 1 0 0 0 0 1 1
a7 |a6 |a5 |a4 [a3 |a2 |al |a0
d7 [d6 |d5 |d4 |d3 |[d2 |dl |dO
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chitc ning: Noi dung ctia & nhé c6 dia chi direct or véi dif liu 8 bit (tir d0 dé€n d7 ) &
byte thtt 3, k€t qua luu trit trong & nhd.

Lénh ex-or thanh ghi A vd&i thanh ghi :

Cu phép : XRL A, Rn
Ma 1énh :

o |1 |1 o |1 [n2[nl [no |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy
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» Chic ning: Noi dung thanh ghi A ex-or v6i ndi dung thanh ghi Rn, k&t qué luu trir
trong thanh ghi A.
14. Lénh ex-or thanh ghi A v6i ndi dung & nhé tryc tiép :

= Cu phép: XRL A, direct
= M3 lénh:

0 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 1énh 13 1 chu ky mdy

» Chifc ning: Noi dung thanh ghi A ex-or véi noi dung ctia 6 nhd c¢6 dia chi direct, két
qua chia G thanh ghi A.
15. Lénh ex-or thanh ghi A v6i ndi dung 6 nhé gidn tiép :
= Cd phdp: XRL A, @Ri
Ma 1énh :

o 1 Jt Jo Jo fr |1 Ji |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chtic nang: NoOi dung thanh ghi A ex-or v6i 6 nhé c¢6 dia chi chda trong thanh ghi Ri,
ké&t qua luu trit trong thanh ghi A.

16. Lénh ex-or thanh ghi A v&i di¥ li€u tic thoi 8 bit :

= Cudphédp: 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 1énh 12 1 chu ky mdy

* Chifc ning: Noi dung clia thanh ghi A ex-or véi dit liéu datat, két qlia luu trit trong
thanh ghi A.
17. Lénh ex-or ndi dung 6 nhé tryc ti€p véi ndi dung thanh ghi A :

= Cd phdp: XRL direct, A
Ma 1énh :

0 1 1 0 0 0 1 0
a7 |ab |a5 |a4 |a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

Chitc niing: Noi dung 6 nhd c6 dia chi direct ex-or v6i ndi dung clia thanh ghi A, két
qaa luu trit vao 6 nhg.
18. Lénh ex-or ndi dung 6 nh§ truc ti€p véi dif liéu titc thdi 8 bit :

= Cudphdp: XRL direct, #data

= M3 lénh:

a7 |a6 |a5 |a4 |a3 |a2 |al |a0
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1d7 |d6 [ds |d4 |d3 [d2 |d1 [do |
» Lénhnay chi€m 3 byte va thdi gian thyc hién 1&énh 1a 2 chu ky may

» Chifc ning: Noi dung clia & nhé ¢6 dia chi direct ex-or vdi 8 bit dit liéu data 8 bit, k&t
qua luu tri¥ vao 6 nhd.
19. Lénh x6a ndi dung thanh ghi A :
= Cd phép: CLR A (clear a)
Ma 1énh :

[t Jr Ju Jo Jo i Jo Jo |
» Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chitc ning: Noi dung thanh ghi A bing zero.
20. Lénh bu ndi dung thanh ghi A :

= Cuphép: CPL A (complement A)
= M3 lénh:

L[ Jv e Jo Jr Jo fo |
= Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1 1 chu ky mdy
» Chifc ning: Noi dung thanh ghi A dugc 18y b 1, két qud chita trong A.

Vidu:
Mov A ,#10110011b
Cpl a ;k€t qui (A) =01001100b.

21. Lénh xoay trdi ndi dung thanh ghi A :

= Cudphdp: RL A (rotate left)
Ma Iénh :

Lo fo [t Jo Jo Jo |1 J1 |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 12 1 chu ky méy

Chttc nang: Noi1 dung thanh ghi A dugc xoay trdi 1 bit minh hoa nhu hinh vé.

C A7 A6 A5 A4 A3 A2 Al A0

A
A

NAWNAAANINGY

Vidu:
Mov A,#1011 0011b ;
RL A ;1énh th nhat

Gia tri ban diu cda C ta khdng cian quan tAm dé&n k&t qua sau khi xoay thi (A) =0110 0111b
va ¢ (C) = 1 1a do bit A7 biing 1 chuyén sang.
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RL A ;1énh tha 2
K&t qua sau khi xoay thi (A) = 11001110b va ¢ (C) = 0 1a do bit A7 biing 0 chuyén sang.

22. Lénh xoay trdi ndi dung thanh ghi A va bit carry :

= Cd phdp: RLC A
= Ma3 Iénh:

o Jo Jr Jr Jo Jo |1 |1 |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy
= Chtc ndng: Noi dung thanh ghi A va bit C dugc xoay trdi 1 bit.

A
A
A

NAAVANANNNGY

Vidu 1: Gid sit cho ¢ C = 0 truGe khi thuc hién 1énh
Mov A ,#10110011b

RLC A :k&t qua (A) =01100110b va ¢ (C) =1
Vidu 2:

Setb ¢ ;]am ¢ C biang 1

Mov A, #00000000b

RLC A :k€t qud (A) = 0000 0001b va ¢5 (C) =0

Setb ¢ ;]am ¢ C bing 1

RLC A :ké&t qua (A) = 0000 0011b va c¢d (C) =0

Setb ¢ ;]am ¢ C biang 1

RLC A k€t qud (A)=01111111bva ¢ (C)=0

Setb ¢ :1am cd C bing 1 (IAn thit 8)

RLC A k€t qud (A)=11111111bva cd (C)=0

Setb ¢ :1am cd C bing 1 (IAn thit 9)

RLC A k&t qui (A) = 1111 1111b va ¢3 (C) = 1
JXXXX

clr ¢ ;]am ¢§ C bing 0
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RLC A k€t qud (A)=11111110b va ¢ (C) =1

23. Lénh xoay phdi ndi dung thanh ghi A :

= Cud phdp: RR A (rotate right)
Ma 1énh :

o Jo Jo Jo Jo o [1 |1 |
* Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy
» Chiic ning: Noi dung thanh ghi A dugc xoay phai 1 bit ngugc véi 1énh RL A.

24. Lénh xoay phai ndi dung thanh ghi A va bit carry :
= Cud phdp: RRC A
Ma 1énh :

(1 1 Jt Jo Jo |1t Jo Jo |
Lénh nay chi€m 1 byte va thoi gian thyc hi€n 1€nh 1a 1 chu ky may
Chtic nang: Noi dung thanh ghi A va bit C dugc xoay phdi 1 bit ngugc véi 1énh RLC
A.

25. Lénh xoay thanh ghi A 4 bit :
= Cu phédp: SWAP A
Ma 1énh :
o

* Lénh ndy chi€m 1 byte va thdi gian thuc hién 1&énh 1a 1 chu ky mdy

= Chtic ning: hodn chuyén 4 bit thdp va 4 bit cao trong thanh ghi A.

Vidu:
Mov A #3EH
Swap A ;k€t qua (A) = E3H

D. Nhém lénh chuyén quyén diéu khién :

Nhém 1énh nay 12 nhém 1énh chuyén quyén diéu khién cé nghia 1a vi diéu khién dang
thuc hién 1énh tai dia chi nay thi c6 thé€ nhiy d&€n hoic chuyén dén thyc hién 1énh tai mot dia chi
khéc.

Trong nhém nay gébm c6 1énh goi chuong trinh con, 1énh két thic chuong trinh con trd vé
chuong trinh chinh, 1énh nhdy khong diéu kién va l1&énh nhdy cé diéu kién.

C4c 1énh nhdy bao gdm 1énh nhdy tuong d6i, 1énh nhay tuyét ddi, Iénh nhdy dai.

Céc 1énh nhdy c6 diéu kién thi khi thda diéu kién thi 1énh s& nhdy con néu khong thda
diéu kién thi s& thuc hién Iénh k& ngay sau 1énh nhdy. O day chi trinh bay diéu kién thda con diéu
kién khong thda thi ta hi€u ngim.

1.  Lénh goi chuong trinh con dung dia chi tuyét déi :
= Cii phdp : ACALL addr11
= M3 lénh :
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al [a9 |a8 |1 0 0 0 1
0
a7 |a6b |a5 |a4 |a3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 12 2 chu ky m4y.

Chtic ning: Khi 1énh nay dudc thuc hién thi vi diéu khién sé& thuc hién chuong trinh
con tai dia chi addr11. Chuong trinh con khong dugc cdach 1€nh goi qua 2 kbyte.
Addr11 ciia chuong trinh con c6 thé thay bing nhan (tén clia chuong trinh con).
Chi y: Tru6c khi nap dia chi méi vao thanh ghi PC thi dia chi clia 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 phédp : LCALL addr16
Ma 1énh :

0 0 0 1 0 0 1 0
Al5 |al |al |al |al |al |a9 |a8
4 3 2 1 0
A7 ab |a5 |a4 |a3 |a2 |al |a0
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chdc nang: Khi 1€nh nay dugc thyc hi€n thi vi diéu khién sé& thuc hién chuong trinh
con tai dia chi addr16. Lénh nay c6 thé goi chudng trinh con & diu ciing dugc trong
viing 64kbyte. Addr16 ciia chuong trinh con c6 thé thay bing nhan (tén clia chudng
trinh con).

16 bit dia chi A15 — A0 dugc nap vao PC, vi dicu khién sé& thuc hién chuong trinh
con tai dia chi vira nap vao PC. Chd y: TruGc khi nap dia chi vao thanh ghi PC thi dia
chi clia 1énh k€ trong chudng trinh chinh dudc cit vao bd nhé ngin x&p.

3. Lénh trd vé tir chuong trinh con :

Cu phép : RET
Ma 1énh :

o Jo |1 Jo Jo Jo [1 Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chitc ning: Lénh nay sé& két thic chuong trinh con, vi di€u khi€n sé& trd lai chuong
trinh chinh dé€ ti€p tuc thyc hién chuong trinh.

Chd y: 1énh nay sé& 14y dia chi cta l1énh k& da Iuvu trong bd nhé ngin x&p (khi thuc
hién 1énh goi) tra lai cho thanh ghi PC d€ ti€p tuc thuc hién chuong trinh chinh. Khi
viét chuong trinh con thi phdi luén luén két thiic bang lénh ret.

4.  Lénh trd vé tir chuong trinh con phuc vu ngit :

Cu phédp : RETI
Ma Iénh :

o fo Jt 1t Jo Jo |1 Jo |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy
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Chitc ning: Lénh nay sé& két thiic chuong trinh phuc vu ngit, vi diéu khién sé trd lai
chuong trinh chinh dé ti€p tuc thuc hién chuong trinh.

5. Lénhnhdy dung dia chi tuyét doi :

Cu phép : AJMP addrll

al |a9 |a8 |0 0 0 0 1
0
a7 |a6 |a5 |a4 | A3 |a2 |al |a0
Lénh nay chi€m 2 byte va thdi gian thyc hién 1&énh 1a 2 chu ky may

Y nghia clia 1énh: vi diéu khién s& nhiy d&€n dén dia chi addr11 d€ thuc hién chudng
trinh tai d6. Addrl1 c6 thé thay th& bing nhidn. Nhdn hay dia chi nhdy d&n khong
qua 2 kbyte.

11 bit dia chi A10 — A0 dugc nap vao PC, cdc bit cao cia PC khong thay d6i, vi diéu
khién sé& nhay dén thyc hién 1énh tai dia chi PC méi vira nap.

Lénh nay khdc véi 1énh goi chuodng trinh con 13 khong ct dia chi tré vé. Noi nhdy
dé&n khong qud 2 kbyte so v4i 1énh nhdy.

6. Lénh nhdy dung dia chi 16 bit :

Cu phép : LJMP addr16
Ma 1énh :

0 0 0 0 0 0 1 0

al |al |al |al |al |al |a9 |a8
5 4 3 2 1 0
a7 |ab |a5 |a4 |a3 |a2 |al |a0
Lénh nay chi€m 3 byte va thdi gian thyc hién 1&énh 1a 2 chu ky may

Chitc ning: vi diéu khi€n s& nhdy d&n dia chi addr16 d€ thyc hién chuong trinh tai
dé. Noi nhdy dén tuy ¥ nim trong viing 64 kbyte.

7. Lénhnhdy tuong doi :

Cu phap : SIJMP rel
Ma 1énh :

1 0 0 0 0 0 0 0
r7 |6 |5 |4 |3 |2 |rl |10
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chitc ning: vi diéu khién s& nhdy dé€n I&énh c6 dia chi twong ddi (rel) d€ thuc hién
ti€p. C6 thé thay thé rel bing nhan.

Lénh nay chi nhdy trong tAm vuc 256 byte: c6 thé nhdy tdi 128 byte va cé thé nhay
lui 128 byte. Khi tAim vuc nhay xa hon ta nén ding 1énh AJMP hay LIMP.

Chi y: rel [relative: tuong ddi]: cdc 1énh c6 xuat hién “rel” déu lién quan dé&n 1énh
nhdy: noi nhdy dén dudc tinh bing cdch 18y ndi dung ctia PC cdng vdi s6 lugng byte
clia cdc 1énh nim giita 1énh nhdy va noi nhdy dé€n. Chiing ta khong cin quan tAm
dé&n diéu nay vi chuong trinh bién dich ctia mdy tinh sé& tinh gidp chiing ta.
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8.

10.

11.

12.

Lénh nhdy gidn tiép :

Ci phép : JMP @A + DPTR

o [1 J1 Jt Jo Jo |1 [1 |
Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chitc ning: 1énh s& nhdy dén ndi c6 dia chi bing ndi dung clia A cong vdi dptr dé
ti€p tuc thuc hién chuong trinh tai do.

Lénh nhdy néu c¢5 Z =1 (ndi dung thanh ghi A bing 0) :

Cd phédp : JZ rel (jump zero)

0 1 1 0 0 0 0 0
r7 |6 |5 |4 |3 |2 |R1 |10
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chiic ning: né€u bit Z = 1 thi vi diéu khi€n s& nhdy dén thuc hién chuong trinh tai dia
chi rel (thda diéu kién), n€u Z = 0 thi vi diéu khién sé& ti€p tuc thuc hién 1énh k&
(khong théa diéu kién).

Lénh nhdy né€u cd Z = 0 (ndi dung thanh ghi A khac 0):

Cu phap : JNZ rel
Ma 1énh :

0 1 1 1 0 0 0 0
7 |6 |5 |4 |3 [r2 |rl |10
Lénh nay chi€m 2 byte va thdi gian thyc hién 1&énh 1a 2 chu ky may

Chitc ning: néu Z = 0 thi vi diéu khién s& nhdy dé€n thuc hién chuong trinh tai dia
chi rel.

Lénh nhdy néu bit carry = 1 :

Cu phéap: JC rel

0 1 0 0 0 0 0 0
r7 |6 (1S |4 |3 |2 |rl |10
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chitc ning: né&u bit carry C = 1 thi vi diéu khién sé& nhiy dén thyc hién chuong trinh
tai dia chi rel.

Lénh nhdy néu bit carry =0 :

Cu phép : JNC rel
Ma 1énh :

0 1 0 1 0 0 0 0
7 |6 |5 |rd4 |13 |2 |rl |10
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 2 chu ky mdy
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13.

14.

15.

16.

* Chiic ning: néu bit carry C = 0 thi vi diéu khi€n s& nhdy dé&n thyc hién chuong trinh
tai dia chi rel.

Lénh nhdy n€u bit=1:
= Cdphdp: JB bit, rel

0 0 1 0 0 0 0 0

b7 |b6 |[b5 |b4 |b3 | b2 |bl | b0

r7 |6 (15 |4 |3 |2 |rl |10

» Lénh ndy chi€m 3 byte va thdi gian thuc hién 1&énh 1a 2 chu ky mdy

» Chitc ning: n€u ndi dung clia bit c¢é dia chi bit [dudc x4dc dinh bdi byte thit 2] biing 1
thi vi diéu khién s& nhdy dé&n thuc hién chuong trinh tai dia chi rel.

Lénh nhdy néu bit=0:

= Cd phédp: JNB bit, rel
= M3 lénh:

0 0 1 1 0 0 0 0
b7 |b6 | b5 |[b4 | b3 |b2 |bl | b0
7 |6 |5 |rd4 |13 |2 |rl |10
* Lénh nay chi€m 3 byte va thdi gian thyc hién 1énh 1a 2 chu ky mdy

Chtic ning: n€u ndi dung ctia bit ¢ dia chi bit [dudc xdc dinh bdi byte thit 2] bing 0
thi vi diéu khién s& nhdy dé&n thuc hién chuong trinh tai dia chi biing rel.

Lénh nhdy né€u bit = 1 va x6a bit :

= Cu phédp: JBC bit, rel
Ma 1énh :

0O |0 |0 1 0O |0 |0 |0
b7 |b6 |b5 b4 | b3 | b2 | bl |b0
r7 |6 (15 |4 |3 |2 |rl |10
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chtic ning: néu bit dugc x4c dinh bdi byte thi 2 bing 1 thi bit ndy dugc x6a vé 0 va
vi diéu khién s& nhdy d&n thuc hién chuong trinh tai dia chi rel.

Lénh so sdnh 6 nhé tryc ti€p véi ndi dung thanh ghi A :

= Ciphdp: 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 |a0
7 |6 |5 |4 |3 |2 |rl |10
* Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

* Chic ning: 1énh ndy 4nh hudng dé€n ¢& C va thyc hién viéc nhdy nhu sau:
v/ N€&u ndi dung ctia A > ndi dung ctia 6 nhd cé dia chi direct thi bit C = 0.

v/ N€&u ndi dung clia A < ndi dung clia & nhé c6 dia chi direct thi bit C = 1.
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v/ N€u ndi dung cla A khic ndi dung clia & nhé cé dia chi direct thi 1énh s& nhay
dé&n va thyc hién Iénh tai dia chi rel.
v N&u ndi dung ctia A biing ndi dung ctia & nhd c6 dia chi direct thi khong nhdy
va 1am lénh k€.
17. Lénh so sdnh dit li€u tic thdi v6i ndi dung thanh ghi A :
* Ci phdp: CJNE A, #data, rel
Ma 1énh :

1 0 1 1 0 1 0 0

d7 |d6 |d5 |d4 |d3 |d2 |dl |dO
r7 |6 |5 |4 |3 |2 |rl |10
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chitc ning: Iénh nay 4nh hudng dén cd C va thuc hién viéc nhdy nhu sau:
v' N€u ndi dung ctia A > data 8 bit thi bit C = 0.
v N€&u ndi dung clia A < data 8 bit thi bit C = 1.
v N€u ndi dung clia A khdc data 8 bit thi 1énh s& nhdy dén thuc hién 1énh tai dia
chi rel.

v N€&u ndi dung clia A bing data 8 bit thi khong nhdy va lam 1énh k€.
18. Lénh so sdnh di¥ li€u tic thdi véi ndi dung thanh ghi :

= Ciphdp: CJNE Rn, #data, rel
Ma 1énh :

1 0 1 1 1 n2 |nl |n0
d7 |d6 |d5 |d4 |d3 |d2 |[dl |dO
r7 |6 (15 |4 |3 |2 |rl |10
Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 12 2 chu ky méy

Chtc ning: 1énh ndy dnh hudng dé€n ¢& C va thyc hién viéc nhdy nhu sau:
v N&u ndi dung clia thanh ghi Rn > data 8 bit thi bit C = 0.
v' N€u ndi dung cda thanh ghi Rn < data 8 bit thi bit C = 1.
v N€&u ndi dung ciia thanh ghi Rn khdc data 8 bit thi 1énh s& nhdy dén thyc hién
1énh tai dia chi rel.

v' N€u ndi dung cda thanh ghi Rn biing data 8 bit thi khong nhdy va lam l&énh k&.
19. Lénh so sdnh dit liéu tifc thdi vé6i dit liéu gidn tiép :
= Cudphdp: CJNE @RI, #data, rel
Ma 1énh :

1 0 1 1 0 1 1 i

d7 |d6 |d5 |d4 |d3 |d2 |dl |dO
r7 |6 |5 |4 |3 |2 |rl |10
Lénh nay chi€m 3 byte va thdi gian thyc hién 1&énh 1a 2 chu ky may

Chifc ning: 1énh nay 4nh hudng dén ¢ C va thuc hién viéc nhdy nhu sau:
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v/ N€&u ndi dung clia 6 nhé cé dia chi luu trong thanh ghi Ri > data 8 bit thi bit C =
0.

v N&u ndi dung ciia 6 nhé ¢6 dia chi luu trong thanh ghi Ri < data 8 bit thi bit C =
1.
v N&u ndi dung clia 6 nhd c6 dia chi luu trong thanh ghi Ri khdc data 8 bit thi
1&énh s& nhdy dén thyc hién 1énh tai dia chi rel.
v N€u ndi dung ctia 6 nhd cé dia chi lvu trong thanh ghi Ri bing data 8 bit thi
khong nhdy va lam 1énh k€.

20. Lénh giam thanh ghi va nhay :

= Cd phdp: DJNZ Rn, rel (decrement and jump if not zero)
= Mai Iénh:

1 1 0 1 1 n2 |nl |n0
r7 |6 |15 |r4 |3 |12 |rl |10
* Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

» Chifc ning: Noi dung clia thanh ghi Rn gidm di 1 va n&u két qua trong thanh ghi Rn
sau khi gidm khédc O thi vi diéu khién sé& thuc hién chuong trinh tai dia chi rel, néu
k&t qua bing 0 thi vi diéu khién sé& ti€p tuc thuc hién Iénh k€.
21. Lénh gidm 6 nhd truc ti€p va nhdy :
= Cd phép: DJNZ direct, rel
= M3 lénh:

1 1 0 1 0 1 0 1

a7 |a6 | a5 |a4 |a3 |a2 |al |a0
7 |6 |5 |4 |3 |12 |rl |10
* Lénh nay chi€m 3 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

* Chdc ning: N€u ndi dung clia 6 nhé ¢6 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, ngudc lai
né&u két qua bing 0 thi vi diéu khién sé& ti€p tuc thuc hién 1énh k€.

22. Lénh Nop:

= Cd phép: NOP
= Ma3 Iénh:

o Jo Jo o Jo fo Jo Jo |
» Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy

» Chifc ning: Noi dung ctia PC ting l1én 1 va ti€p tuc thuc hién 1&énh ti€p theo.
E. Nhém lenh xit Iy bit :
1.  Lénh x6a bit carry :

= Cd phdp: CLR C
= Ma3 Iénh:
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= Lénhnay chi€m 1 byte va thdi gian thyc hién 1énh 1 1 chu ky mdy
» Chiic ning: X6a bit C vé 0.
2.  Lénh x6a bit :

= Cud phdp: CLR bit
Ma 1énh :

1 1 0 0 0 0 1 0
b7 |[b6 | bS5 [b4 |b3 |[b2 |bl |bO
= Lénhnay chi€m 2 byte va thdi gian thyc hién 1énh 12 1 chu ky mdy
» Chiic ning: X6a bit c¢6 dia chi dugc x4c dinh bdi byte thi 2 vé 0.

3.  Lénh dit bit carry :

= Cd phép: SETB C
= Ma3 Iénh:

(1t Jo Jr Jo Jo |1 1 |
* Lénhnay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy
» Chtc ndng: BatbitC=1.

4.  Lénh dit bit :
= Cud phdp: SETB bit
Ma 1énh :

1 1 0 1 0 0 1 0
b7 |b6 |b5 |b4 | B3 |b2 | bl |bO
* Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy
» Chiic niang: Dt bit c6 dia chi dugc xdc dinh bdi byte thit 2 1én 1.

5. Lénh bu bit carry :
= Cudphdp: CPL C
Ma 1énh :

(1t Jo Jr i Jo Jo |1 |1 |
* Lénh nay chi€m 1 byte va thdi gian thuc hién 1énh 13 1 chu ky mdy
» Chifc ning: B bit carry, néu truéc d6 C =1 thi C =0, ngugc lai C =0 thi C = 1.

6. Lénh bu bit :
= Cudphdp: CPL bit
= Mai Iénh:

1 0 1 1 0 0 1 0

b7 |b6 |b5 |b4 |b3 | b2 |bl |bO

* Lénh nay chi€m 2 byte va thdi gian thuc hién 1&énh 13 1 chu ky mdy

» Chitc ning: Bl bit ¢6 dia chi xdc dinh bdi byte thit 2, néu trude d6 bit nay = 0 thi két
qué bit nay bing 1 va ngudc lai n€u trudc d6 bing 1 thi nd sé bing 0.

7.  Lénh and bit carry vdéi bit :
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Cu phép : ANL C, bit
Ma 1énh :

1 0 0 0 0 0 1 0
b7 |b6 |[b5 |b4 | b3 | b2 | bl |bO
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 1 chu ky mdy

Chtic ning: Bit C and véi bit c6 dia chi dugc x4c dinh bdi byte thit 2, két qua chia &
bit C.

8.  Lénh and bit carry v4i bu bit :

Cu phép: ANL C, /bit
Ma 1énh :

1 0 1 1 0 0 0 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 méy

Chitc ning: Bit C and véi bu bit ¢6 dia chi dugc xdc dinh bdi byte thit 2, k€t qua chira
g bit C.

9.  Lénh or bit carry véi bit :

Cu phép : ORL C, bit
Ma 1énh :

0 1 1 1 0 0 1 0
b7 |b6 |b5 |[b4 |b3 | b2 | bl |bO
Lénh nay chi€m 2 byte va thdi gian thyc hién 1énh 13 2 chu ky mdy

Chifc ning: Bit C or véi bit ¢6 dia chi dugc xdc dinh bdi byte thit 2, két qud chita &
bit C.

10. Lénh or bit carry véi bu bit :

Cu phép : ORL C, /bit
Ma 1énh :

1 0 1 0 0 0 0 0
b7 |[b6 |[b5 |b4 | b3 | b2 | bl |bO
Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy

Chtic ning: Bit C or véi bu bit ¢ dia chi dugc xdc dinh bdi byte thit 2, k&t qua chita
G bit C.

11. Lénh di chuyén bit vao bit carry :

Cu phéap : MOV C, bit
Ma Iénh :

1 0 1 0 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 1 chu ky méy

Chiic ning: Bit c6 dia chi dudc xdc dinh bdi byte thit 2 dugc chuyén vao bit C.
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12.
= Cuphép:
= Mai Iénh:

Lénh di chuyén bit carry vao bit :

MOV bit, C
1 0 0 1 0 0 1 0
b7 |[b6 |b5 [b4 | b3 |[b2 | bl |bO

» Lénh nay chi€m 2 byte va thdi gian thuc hién 1énh 13 2 chu ky mdy
= Chic ning: Bit C dudc chuyén vio bit ¢6 dia chi dugc x4c dinh bdi byte thi 2.

IV. TOM TAT TAP LENH VI PIEU KHIEN MCS51:

Data Transfer Instructions.

Instruction code Hexa Explanation
Mnemonic D7 Dg Ds D4 D3 D, Dy Dy decimal
MOV A,Rn 1 1 1 0 1 n; nj ng E8 + EF | (A) « (Rn)
MOV A, direct 111 00 1 01 E5 (A) « (direct)
a; ag as ag asz ap a; aop Byte 2
MOV A,@Ri 1 11 0 0 1 1 |1 E6 + E7 | (A) « ((Ri))
MOV A, #data 01110100 74 (A) « #data
d7 de d5 d4 d3 d2 d1 do Byte 2
MOV Rn, A 1 1 1T 1 1 nz ni ng F8 + FF (Rn) « (A)
MOV Rn,direct 1 01 01 n2 n ng A8 + AF | (Rn) « (direct)
a; ag as ag asz a a; aop Byte 2
MOV Rn #data 0O 1 1 1 1nz ni ng 78 + 7F | (Rn) « #data
d7 d6 d5 d4 d3 d2 d] do Byte 2
MOV direct,A 111 1 0 1 0 1 F5 (direct) « (A)
a; ag as ag asz a a; aop Byte 2
MOV direct,Rn 1 0 0 01 n ni no 88 + 8F (direct) « (Rn)
a; ag as as as ap aj ap Byte 2
MOV direct,direct 1 0 0001 01 85 (direct) « (direct)
a; ag as asq as a, aj aop Byte 2 (source)
a; @ as a4 as ap aj; ap Byte 3 (destination)
MOV direct,@Ri 1 0 000 1 1 1 86 + 87 | (direct) « ((Ri))
a; ag as ag asz a a; aop Byte 2
MOV direct,#data 01 11 O 1 01 75 (direct) <« #data
dy dg 4As dAg QA3 Az aA; Ao Byte 2
d7 ds d5 d4 d3 dz d] do Byte 3
MOV @RI, A 1 1 1 1 0 1 1 1 F6 -~ F7 ((Ri)) « (A)
MOV @R, direct 1 01 0 0 1 1 1 A6 + A7 ((Ri)) « (direct)
a; ag as as as ap aj aop Byte 2
MOV @RI, #data 01 11 0 1 1 i 76 =77 ((Ri)) « (data)
d7 d6 d5 d4 d3 d2 d] do Byte 2
MOV dptr,#datal6 1001 0 O0ODO 90 (dptr) « #data 15.0
d15 d14 d13 d12 d11 d]o dg ds Byte 2 (de) « #data 15-8
d; dg ds ds ds dp di dg Byte 3 (dpL) « #data 7.9
MOVC A, @A + 1 001 00 1 1 93 (A) « ((A) + (dptr))
dptr External Ram
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MOVC A, @A + 1.0 000 01 1 83 (A) < ((A) + (PQ))
pPC External Ram
MOVX A, @Ri 1 11 0 0 0 1 i E2 - E3 | (A)«((Ri))
External Ram
MOVX A,@dptr 111 0 0 0 0 O EO (A)<«((dptr))
External Ram
MOVX @Ri, A 1 1 1 1 0 0 1 i F2 -+ F3 | ((Ri)) « (A)
MOVX @ dptr, A 1 11 1.0 0 0 O FO ((dptr)) < (A)
PUSH direct 1 1.0 0 00 0 O Co (SP) « (SP) + 1
a; ag as a4 as a, a; aop Byte 2 ((SP)) « (direct)
POP direct 1101 0 0 0 O DO (direct) « ((SP))
a; as as a4 as ap aj; aop Byte 2 (SP)  « (SP) -1
XCH A, Rn 1 1 0 01 n» n; no C8 + CF | (A) & (Rn)
XCH A, direct 1 1.0 001 0 1 C5 (A) <> (direct)
a; ag as ag asz a a; aop Byte 2
XCH A, @Ri 1 1.0 0 0 1 1 i C6 + C7 (A) © ((Ri))
XCHD A, @Ri 1 1.0 1 0 1 1 i D6 + D7 | (Aso) © ((Ris.))
Mathematical (Arithmetic) Instructions.
Instruction code Hexa Explanation
Mnemonic D; Dg Ds D4 D3 D, Dy Dy Decimal
ADD A,Rn 0 O1 0 1 n nj ng 28 + 2F | (A) < (A) + (Rn)
ADD A, direct 0 0O1 00 1 01 25 (A) < (A) + (direct)
a; ag as asg as a, aj aop Byte 2
ADD A,@Ri 0 0 0 0 1 26 + 27 | (A) « (A) + ((Ri))
ADD A, #data 001 00T1TO0DO 24 (A) < (A) + #data
d; de¢ ds d4 d3 dp dy do Byte 2
ADDC A, Rn 0 01 1 1 np nj ng 38 +3F | (A) « (A) + (Rn) + (©)
ADDC A, direct O 01 1.0 1 0 1 35 (A) « (A) + (direct) + (C)
a; ag as ag asz a aj aop Byte 2
ADDC A, @Ri 0 01 10 1 36 + 37 | (A) « (A) + ((Ri)) + (C)
ADDC A, #data O 01 10 0 O 34 (A) <« (A) + #data +(C)
d; de¢ ds d4 d3 dp dy do Byte 2
SUBB A,Rn 1 0 01 1 nyning 98 + 9F | (A) « (A) - (Rn) - (©)
SUBB A,direct 1 0 01 0 1 01 95 (A) < (A) - (direct) - (C)
a; ag as as as a aj aop Byte 2
SUBB A,@Ri 1 0 01 0 1 1 1 96 + 97 | (A) « (A) - ((Ri)) - (Q)
SUBB A,#data 1 0 010 0 O 94 (A) < (A) - #data -(Q)
d; ds ds d4 ds dr d; do Byte 2
INC A 0O OO0 O0OT1TO0 O 04 (A) <« (A) + 1
INC Rn 0 0001 nyning 08 + OF | (Rn) « (Rn) + 1
INC direct 0 00O0OO0OT1O0 1 05 (direct) « (direct) + 1
a; ag as ag asz ap a; aop Byte 2
INC @Ri 0O 000 01 1 1 06 + 07 | ((Ri)) « ((Ri)) + 1
INC dptr 1 01 000 1 1 A3 (dptr) « (dptr) + 1
DEC A O 0O0O1 01 0 O 14 (A) <« (A) -1
DEC Rn O 0 01 1 n» n; ng 18 + 1IF | (Rn) « (Rn) - 1
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DEC direct 0 001 O0T1TO0 1 15 (direct) « (direct) - 1
a; ag as ag asz a a; aop Byte 2
DEC @Ri 0001 01 1 1 16 + 17 | ((Ri)) « ((Ri)) - 1
MUL AB 1 0100100 A4 (Bis.8),(A7.0) « (A)x(B)
DIV AB 10 0001 0O 84 (A15.8),(B7.0) < (A)/(B)
DA A 1101 0 1 0 O D4 Content of A la BCD
Logic Instructions.
Instruction code Hexa Explanation
Mnemonic D7 Dg Ds D4 D3 D, Dy Dy Decimal
ANL A,Rn 0O 1 0 1 1 n» ni ng 58 + 5F | (A) < (A) AND (Rn)
ANL A, direct 01 01 0 1 01 55 (A) < (A) AND (direct)
a; ag as asq as ap, aj aop Byte 2
ANL A,@Ri 01 01 0 1 1 1 56 + 57 | (A) « (A) AND ((Ri))
ANL A, #data 01 010 1O0DO 54 (A) « (A) AND #data
d7 d@ d5 d4 d3 d2 d1 do Byte 2
ANL direct, A 01 010 O1DO 52 (direct)«—(direct) and (A)
a; ag as a4 as a aj; aop Byte 2
ANL direct, #data 01 010 011 53 (direct)<«—(direct) and
a; ag as asq as a, aj aop Byte 2 #data
d7 ds d5 Cl4 d3 Cl2 d1 do Byte 3
ORL A, Rn 0O 1 0 0 1 np ni ng 48 + 4F | (A) < (A) OR (Rn)
ORL A, direct 01 0 00 1 01 45 (A) < (A) OR (direct)
a; ag as asq as a, aj aop Byte 2
ORL A, @Ri O 1 00 0 1 1 1 46 + 47 | (A) < (A) OR ((Ri))
ORL A, #data 01 00 0O 10O 44 (A) < (A) OR #data
d7 d6 d5 d4 d3 d2 d] do Byte 2
ORL direct, A 01 000 01O 42 (direct)«(direct) OR (A)
a; ag as as as ap aj aop Byte 2
ORL direct, #data 01 0 0O0 011 43 (direct)<«(direct) OR
a; ag as asq as a, a; aop Byte 2 #data
d7 d6 d5 d4 d3 d2 d] do Byte 3
XRL A, Rn 0O 1 1 0 1 np ni ng 68 + 6F | (A) « (A) XOR (Rn)
XRL A, direct 01 1 0 0 1 01 65 (A) < (A) XOR (direct)
a; ag as as as a aj; aop Byte 2
XRL A, @Ri 0O 1 1 0 0 1 1 66 + 67 | (A) « (A) XOR ((Ri))
XRL A, #data 01 1 001O0DO 64 (A) < (A) XOR #data
Cl7 de Cl5 d4 Cl3 dz Cl1 do Byte 2
XRL direct, A 01 1 00 01O 62 (direct)<«—(direct) XOR (A)
a; ag as ag as a a; aop Byte 2
XRL direct, #data O 1100 O 11 63 (direct)«—(direct) XOR
a; ag as a4 as a aj; aop Byte 2 #data
d7 ds d5 d4 d3 dz d] do Byte 3
CLR A 1 1 1 00 0 0 E4 (A) <0
CPL A 111 1 01 0O F4 (A) < ( A) lénh not hay
bu 1
RL A O O0O1 00 O 1 1 23 The contents of the
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accumulator are rotated
left by one bit.

RLC A 0O 0O1 1.0 011 33 The contents of the
accumulator and carry
are rotated left by one bit.

RR A 0O 00O 00O O0 11 03 The contents of the
accumulator are rotated
right by one bit.

RRC A O 001 0 0 11 13 The contents of the
accumulator and carry
are rotated right by one
bit.

SWAP A 110 00 1 0O C4 (Az.0) © (A7.4)

Control Transfer Instructions.
Instruction code Hexa Explanation
Mnemonic D; Dg D5 D4 D3 Dy Dy Do decimal
ACALL addr 11 Ajp ag ag1l 0 0 0 1 Byte 1 (PC) « (PC) + 2
a; ag as a4 as a, a; aop Byte 2 (SP) « (SP) + 1
((SP)) « (PCz.0)
(SP) « (SP) + 1
((SP)) « (PCis.s)
(PC) « page address
LCALL addr 16 0 0010 OT1TO 12 (PC) « (PC) + 3
ais @14 @13 @12 A Ao A9 as Byte 2 (SP) « (SP) + 1
a; ag as aq as ap aj; aop Byte 3 ((SP)) « (PC7.0)
(SP) < (SP) + 1
((SP)) < (PCis.s)
(PC) « addris.9
RET 00100 OT1OPO0 22 (PCi5.8) < ((SP))
(SP) < (SP) - 1
(PC7.0) «<—((SP))
(SP) « (SP) - 1
RETI 00110 010 32 (PCi5.8) < ((SP))
(SP) «- (SP) - 1
(PC7.0) «<—((SP))
(SP) « (SP) - 1
AJMP addr 11 ajg agag 0 0 O O 1 Byte 1 (PC) « (PC) + 2
a; as as a4 as ap aj; ap Byte 2 (PC) « page address
LJMP addr 16 0O 000 O0O O 1O 02 (PC) « addris.9
ais @14 @13 @12 A1 Ajp A9 as Byte 2
a; ag as a4 as ap a; ag Byte 3
SJMP rel 1 0 000 O0O0O 80 (PC) « (PC) + 2
;7 Te I's Iy I3 Ip Iy To Byte 2 (PC) « (PC) + rel
JMP @A + dptr O1 110 011 73 (PC) « (A) + (dptr)
JZ rel 01 1 00 O0O0ODO 60 (PC) « (PC) + 2
I7 Tg Is T4 T3 Tp T Tp Byte 2 | IF (A) = 0 then (PC)«(PQ)
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+ rel
JNZ rel 01110 O0O0OTDO 70 (PC) « (PC) + 2
I7 Ig s Ta I3 TIp» Ip TIp Byte 2 IF (A) # 0 then (PC)«(PC) +
rel
JC rel 01 00 O O0O0O 40 (PC) « (PC) + 2
;7 Te Is Iq I3 I» I; To Byte 2 IF (C) = 1 then (PC)«(PC) +
rel
JNC rel 01 010 O0ODO 50 (PC) « (PC) + 2
r; I¢ Is Iy I3 I Ip Ip Byte 2 IF (C) = 0 then (PC)«(PC) +
rel
JB bit, rel 0O 01 00O O0O0O 20 (PC) « (PC) + 3
b; bg bs bs bs by, b; by Byte 2 IF (bit) =1 then (PC)«(PQC)
I7 Te¢ Is Iy I3 Ip Iy TIp Byte 3 + rel
JNB bit, rel 00110 O0O0ODO 30 (PC) « (PC) + 3
b; bg bs bs bs by, b; by Byte 2 IF (bit) = 0 then (PC)«(PC)
I7 Te¢ Is Iy I3 Ip Iy TIp Byte 3 + rel
JBC bit, rel 0001 O0O OO0O 10 (PC) « (PC) + 3
b7 b6 b5 b4 b3 b2 b] bo Byte 2 IF (blt)= 1 then (blt) «~0
7 I¢ Is T4 T3 Ip I7 To Byte 3 (PC)«—(PC) + rel
CJNE A, direct, rel 101 10 1 01 B5 (PC) « (PC) + 3
a; ag as a4 as a» a; ap Byte 2 IF (direct) < (A) then (C)«-0
r; rg¢ Is Iy I3 Ip Ip Tp 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 ds ds d> di do Byte 2 IF #data < (A) then (C)<«-0
I7 T Is Ta I3 I I7 TIp Byte 3 and
(PC)«(PC) + rel
IF #data > (A) then (C)«1
and
(PC)«—(PC) + rel
CJNE Rn,#data, rel 1 01 1 0 n2 ni ng B8 + BF | (PC) « (PC) + 3
d; d¢ ds d4 ds dz di do Byte 2 IF #data < (Rn) then (C)(—O
I Te Is Igy I3 Ip Iy To Byte 3 and
(PC)«—(PC) + rel
IF #data > (Rn) then (C)«1
and
(PC)«—(PC) + rel
CJNE @Ri,#data, 101 101 10 B6 + B7 | (PC) « (PC) + 3
rel d; de¢ ds d4 ds d> di do Byte 2 IF #data <((Ri)) then (C)«-0
;7 Te Is Iy I3 Ip TI7 To Byte 3 and
(PC)«—(PC) + rel
IF #data >((Ri)) then (C)«1
and
(PC)«(PC) + rel
DJNZ Rn, rel 1 1 0 1 1 nz ning D8 - DF | (PC) « (PC) + 2
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I7 I¢e Is T4 I3 T2 I7 Tp Byte 2 (Rn) « (Rn) -1
IF ((Rn)) # O then
(PC)«—(PC) + rel
DJNZ direct, rel 1101 0 1 01 D5 (PC) « (PC) + 3
a; ag as a4 asz a, a; aop Byte 2 (direct) « (direct) - 1
r; Te I's Iy I3 Ip TI; To Byte 3 IF (direct) # O then
(PC)«(PC) + rel
NOP 0O 0 0O0O0OO0OO0OTP O 00 (PC) « (PC) + 1
Bit Oriented Instructions.
Instruction code Hexa Explanation
Mnemonic D; Dg Ds D4 D3 Dy D1 Do decimal
CLR C 110 00 0 1 1 C3 (C) <0
CLR bit 11 0 0 00 10O Cc2 (bit) « O
b7 b6 b5 b4 b3 b2 b] bo Byte 2
SETB C 1101 0 0 1 1 D3 (C) « 1
SETB bit 1101 0 010 D2 (bit) « 1
b; bg bs by bz by, by by Byte 2
CPL C 1 0110011 B3 (C) « ( Q)
CPL bit 101 10 010 B2
b; bs bs bs bz bz by bg Byte 2 | (bit) « (bit)
ANL C,bit 1 0 000 01O 82 (C) « (C) AND (bit)
b7 b6 b5 b4 b3 b2 b] bo Byte 2
ANL C,/bit 101 10 0 O0O BO
b; bs bs by bs bx by bo Byte 2 | (C) «(C) AND (bit)
ORL C,bit 01110010 72 (C) « (C) OR (bit)
b; bg bs by bz by, by by Byte 2
ORL C, /bit 1 01 00O OO AO
b; bs bs bs bs b2 by bo Byte 2 | (C) «(C) OR (bit)
MOV C,bit 1 01 00 O 1O A2 (C) « (bit)
b7 b@ b5 b4 b3 b2 b1 bo Byte 2
MOV bit,C 1 0 01 00 1O 92 (bit) « (C)
b7 b6 b5 b4 b3 b2 b] bo Byte 2
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KHAO SAT TIMER -
COUNTER CUA
VI PIEU KHIEN

L Gidi thiéu.

1I. Thanh ghi chon kiéu lam viéc cho timer.
III.  Thanh ghi diéu khién timer.

1V. Cdc kiéu hoat dong ciia timer va co tran.
V. Cdc ngudn xung dém.

VI.  Diéu khién cdc timer: dém, ngiing dém.

VII.  Khéi tao va truy xudt cdc thanh ghi ctia timer/counter.
VIII. Timer /counter T2 ciia ho MCS52.
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I. GIOI THIEU:

Trong vi diéu khi€n MCS51 ¢6 2 timer/counter TO va T1, con MCS52 thi ¢é 3 timer / counter.
Céc timer hay counter chi 12 mdt va chinh 12 bd d€m c6 chitc ning dé€m xung.

Né€u ta st dung & ch& do timer thi thdi gian dinh thdi nhan véi chu ky clia mdi xung sé tao ra
lugng thdi gian can thit — & ch€ @6 timer vi diéu khi€n thudng d€m xung ndi 14y tir mach dao
dong bén trong vi diéu khién c6 chu ky 6n dinh. Ch& do timer dung d€ dinh thdi gian chinh x4c dé
diéu khién cdc thiét bi theo thdi gian.

Né€u chiing ta st dung & ch& d6 counter thi ta chi cAn quan tAm dén sd lugng xung d€m dugc
— khong cin quan tAm dé&n chu k¥ cla xung d€m. Ch& do counter thudng thi d€m xung nhin tir bén
ngoai dua d&€n ngd vao TO d6i vé6i timer/counter thit 0 va ngd vao T1 d6i vdi timer/counter thit 1.
P&m xung tif bén ngoii con goi 1a d€m sy kién. Mot wng dung cho ché do counter 13 c6 thé s
dung vi diéu khién 1am cdc mach d€m san phdm.

DPén diy ta c6 thé xem timer hay counter 13 1 va chd y ring tai mdi mot thdi diém 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 12 timer/ counter 16 bit
va s& lugng xung ma timer/ counter c6 thé d&€m dudc tinh theo s6 nhi phan bit dau tir 0000 0000
0000 0000, d&n 1111 1111 1111 1111, , n&u viét theo s6 thap luc phin thi bit diu tir 0000H dén
FFFFH va néu tinh theo gi4 tri thip phan thi bit diu tir 0 d&€n 65535.

Khi dat dén gi4 tri cuwc dai va néu c6 thém 1 xung nita thi b) d€m s& bi tran, khi bi tran thi
gid tri d€m sé& ty dong vé 0 (giong nhw mach d€m nhi phin 4 bit khi d€m 1én 1111 va néu c6 1
xung nita thi gid tri d&€m vé 0000) va cJ tran cla timer/counter 1&én 1 d€ bdo hiéu timer/counter di
bi tran (truc khi d€m thi phdi xo0d cd tran).

Ngudi 1ap trinh st dung trang thdi cd tran 1én 1 d€ ré nhanh hoat cham dit thdi gian can thiét
da dinh d€ chuyén sang lam mot cong viéc khdc. Va khi c¢d tran 1én 1 sé& tao ra ngit ciing dé€ ré

nhdnh chuong trinh dé thuc hién mot chuong trinh khic — ban s& nim ré & phan ng dung.

Céc gid tri d€m dudc clia timer/counter TO thi luu trong 2 thanh ghi THO va TLO — mdi thanh
ghi 8 bit k&€t hgp lai thanh 16 bit.

Tuong tu, cdc gid tri d&m dugc clia timer/counter T1 thi luu trong 2 thanh ghi TH1 va TL1 —
mdi thanh ghi 8 bit k€t hgp lai thanh 16 bit.

Ngoai cdc thanh ghi luu trit s6 xung dém vira gidi thiéu thi con c6 2 thanh ghi hd trg kém
theo: thanh ghi TMOD va thanh ghi TCON diing d€ thi€t 1ap nhiéu ch& dd hoat dong khac nhau
cho timer dé d4p ng dugc su da dang cdc yéu ciu ting dung trong thuc t€.

Bdng sau diy s& liét ké tén, chifc ning, dia chi clia cdc thanh ghi lién quan dén céc
timer/counter ctia vi diéu khién 89C51.

Tén Chifc niing Dia chi Cho phép truy xuit bit
TCON Control 88H YES
T™MOD Mode 89H NO
TLO Timer 0 low-byte SAH NO
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TL1 Timer 1 low-byte 8BH NO
THO Timer 0 high-byte 8CH NO
TH1 Timer 1 high-byte 8DH NO

II. THANH GHI CHON KIfU LAM VIEC CHO TIMER/COUNTER:

Thanh ghi tmod gdm hai nhém 4 bit: 4 bit thaip dung dé thiét 1ap cdc ch& d6 hoat dong cho
Timer 0 va 4 bit cao thi€t 1ap cdc ch€ dd hoat dong cho Timer 1.

Cdc bit cia thanh ghi TMOD dudc tom tit nhu sau :

Bit Tén Timer | Chidc ning
7 GATE 1 Né&u GATE =1 thi Timer 1 chi lam viéc khi INT1= 1.
6 C/T 1 Bit lva chon counter hay timer:

C/T = 1 : d€m xung tir bén ngoai dwa dén ngd vao T1.

C/T = 0 : dinh thoi d€m xung ndi bén trong.

5 M1 1 Bit chon mode ctia Timer 1.

4 MO 1 Bit chon mode ctia Timer 1.

3 GATE 0 Né&u GATE =1 thi Timer O chi 1am viéc khi INT1= 1.
2 C/T 0 Bit lya chon counter hay timer: giong nhu trén.

1 M1 0 Bit chon mode cia Timer 0.

0 MO 0 Bit chon mode cia Timer 0.

Hai bit MO va M1 tao ra 4 trang thdi tuong Gng v6i 4 ki€u 1am viéc khdc nhau ciia Timer 0
hodc cua Timer 1.

M1 | MO |Kiéu Chiic nang

0 0 0 Mode Timer 13 bit (mode 8048)
0 1 1 Mode Timer 16 bit

1 0 2 Mode ty dong nap 8 bit

Mode tich Timer ra :

Timer0 : dudc tich ra 1am 2 timer 8 bit gdm c6:

Timer 8 bit TLO dudc diéu khién bdi cc bit cia mode TimerO.
Timer 8 bit THO dugc diéu khién bdi cdc bit cia mode Timerl.
Timerl : khong dugc hoat dong G mode 3.

III. THANH GHI PIEU KHIEN TIMER/COUNTER:

Thanh ghi diéu khién tcon chita cdc bit trang thai va cdc bit diéu khi€n cho Timer0 va
Timerl. Hoat dong cia tirng bit clia thanh ghi tcon dugc tém tit nhu sau :

Bit Ki hiéu DPia chi Chic ning

7 TF1 8FH CJ tran Timer 1: TF1 = 1 khi timer 1 bi tran va c6 thé
x6a bing phan mém hoic khi vi diéu khién thuc hién
chuong trinh con phuc vu ngit timerl thi ty dong x6a
ludn cd tran TF1.
6 TR1 SEH Bit diéu khién Timer 1 d€m / ngitng d€m:
TR1 = 1 thi timer 1 dugc phép d€m xung.
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TR1 = 0 thi timer 1 khong dugc phép dé€m xung (ngirng).

5 TFO 8DH Cd tran Timer 0 (hoat dong tuong ty TF1)
4 TRO S8CH Bit di€¢u khi€n Timer 0 (giong TR1)
3 IE1 8BH Cd bdo ngit cia ngdt INT1. Khi c6 ngdt xdy ra & ngd vao

INT1 (canh xudng) thi ¢ IE1 tdc dong 1én mic 1.

Khi vi diéu khién thuc hién chuong trinh con phuc vu ngit
INTI1 thi ty dong x6a ludn ¢S bdo ngit IEL.

2 IT1 SAH Bit diéu khién cho phép ngit INT1 tic dong bing mic
hay bing canh. IT1 = 0 thi ngdt INT1 tdc dong bing mdc.
IT1 = 1 thi ng4t INTI t4dc dong bing canh xudng.

1 IEO 89H Giong nhu IE1 nhung phuc vu cho ngdt INTO
0 ITO 88H Giong nhu IT1 nhung phuc vu cho ngdt INTO

IV. CACKIKUHOAT PONG CUA TIMER VA CO TRAN :

MCS51 ¢6 2 timer 13 timer0 va timerl. Ta ding ky hiéu TLx va Thx d€ chi 2 thanh ghi byte
thap va byte cao ctia Timer0 hoic Timerl. Nhu da trinh bay & trén cédc timer c6 4 ki€u hoat dong,
phin nay ta sé& khdo sat chi ti€t cac kiéu hoat dong cia timer.

1. MODE 0 (Mode Timer 13 bit) :

Mode 0 12 mode d€m 13 bit: trong d6 8 bit cao st dung hét 8 bit cia thanh ghi Thx, 5 bit con
lai chi st dung 5 bit trong s thap clia thanh ghi TLx, con 3 bit cao ctia TLx khong duing nhu hinh
5-1la.

O mode nay gid tri d€m 16n nhat la 213 = 8192 titc d&€m tix 0 0000 0000 0000, d&n 1 1111
1111 1111, va n€u c¢6 thém mdt xung nita thi b d€m sé& tran va lam cho cd tran 1én 1.

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'° nhu hinh 5-1b.

3. MODE 2 (Mode Timer ty dong nap 8 bit) :

Mode 2 1a mode ty dong nap 8 bit, byte thAip TLx ctia Timer hoat ddong nhr mot Timer 8 bit
trong khi byte cao THx ctia Timer diing d€ luu trit gia tri d€ nap lai cho thanh ghi TLx.

Khi bd d€m TLx chuyén trang thai tir FFH sang O0H: thi ¢ tran dugc set va gia tri luu trong
THx dugc nap vao TLx. B d€m TLx ti€p tuc d€m tir gid tri vira nap tit THx 1én va cho d&n khi c6
chuyén trang thdi tit FFH sang 00H k& ti€p va cif thé ti€p tuc. SO dd minh hoa cho timer hoat dong
G mode 2 nhu hinh 5-1c.

4. MODE 3 (Mode Timer tdich ra) :

Mode 3 1a mode TimerO tdch ra lam 2 timer cung vd&i timer 1 tao thanh 3 timer.

Khi TimerO dinh & cdu hinh mode 3 thi timerQ dudc chia 13 2 timer 8 bit TLO va THO hoat
d6ng nhu nhitng Timer riéng 1é va st dung cdc bit TFO va TFI1 lam cdc bit cd tran tuong ¢ng nhu
hinh 5-1d.

Timer 1 khong thé st dung § mode 3, nhung c6 thé dudc khdi dong trong cic mode khic va
khong thé bdo tran vi cd tran TF1 da diing d€ bdo tran cho timer THO.
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Khi timer 0 hoat dong § Mode 3 sé& cung cAp thém 1 Timer 8 bit thit ba. Khi Timer0 6 mode
3, Timer 1 c6 thé hoat dong nhu 13 mdt bo dao dong thi€t 1ap tdc dd Baud phuc vu cho Port ndi
ti€p d€ truyén va nhan dit liéu, hoic né c6 thé dung trong cic ng dung ma khong st dung ché do

bdo tran va bdo ngit.

Timer % THx 3
clock 1 (5 bits) (8 bits) > TFx
Overflow
(a) Mode 0 flag
Timer TL TH
RESESEI—— e
clock X X »  TFx
: t
Overflow
(b) Mode 1| flag
;':;ir > TLx » TFx
L_i Overflow
y Reload flag
THx
(c) Mode 2
Timer
___.__.__..._._).
Tk TL_I THI >
Timer "
alook ' TLO »  TFO
Overflow
flag
/12 Fl’)-sc. 'HO » TFI
Overflow
(d) Mode 3 flag

Hinh 5-1. Cdc kiéu hoat dong clia timer.

V. CAC NGUON XUNG PEM :

Ly thayét & thae lbdank. 93 Nguyén Dinti Phi




Clusng 5: Rhbda sdt Timen(counten cia v diéu blicén MESS5I-52

Timer/counter c6 thé d€m xung tir hai nguén: néu timer/counter sit dung & ch& do dinh thdi
timer thi s& d€m xung bén trong (xung nodi) di bi€t tin s, néu timer/counter s dung & ché do
counter thi s& d€m xung tif bén ngoai nhu hinh 5-2. Bit C/T trong TMOD cho phép chon ch& do
timer hay counter khi khdi tao & thanh ghi tmod.

Crystal
—[ On-chip
] oscillator
| 3 imer
| clock
T
I
TOor T1 2 0 = Up (interval timing)
, | = Down (event counting)
pin
cT

Hinh 5-2. Cdc nguon xung dva dén timer / counter.

1.  Pém thoi gian:

N&u bit C/T = 0 thi Timer hoat dong d&€m nodi xung lién tuc 14y tir dao dong trén Chip. TAn
s6 ngd vao tu thach anh dugc dua qua mot mach chia 12 @€ gidm tin s& phit hdp vdi cdc Wng dung.
Né&u dung thach anh 12MHz thi sau khi qua bd chia 12 tan s§ dua d&€n bd d€m timer 12 1MHz.

Timer s& sinh ra tran khi n6 da d€m di s6 xung tudng ng thdi gian qui dinh, phu thudc vao
gia tri khdi tao dugc nap vao cac thanh ghi THx va TLx.

2.  Dém cdc su ki¢n bén ngoai (Event Counting):

Néu bit C/T = 1 thi Timer hoat dong d€m xung dén tir bén ngoai va chu ky cia mdi xung do
ngudn tao tin hiéu bén ngoai quyét dinh. Hoat dong nay thudng diung dé d€m cédc su kién. SO
lugng cac sy kién dugc luu trir trong thanh ghi ctia cac Timer.

Ngudn xung clock bén ngoai duta vao chin P3.4 13 ngd nhip xung clock ctia Timer0 (T0) va
P3.5 1a ngd nhap xung clock ctia bdi Timerl (T1).

Trong cdc tng dung d€m xung tif bén ngodi: cdc thanh ghi Timer s& ting gi4 tri d€m khi
xung ngd vao Tx chuyén trang thai tir 1 sang 0 (tic dong xung clock canh xudng). Ngd vao nhin
xung bén ngoai dugc 14y mau trong sudt khodng thdi gian S5P2 ctia mdi chu ky mdy, do dé khi
xung & miic H (1) trong mot chu ky nay va chuyén sang mic L (0) trong mdt chu ky k& thi bd dém
ting 1én mot. P& nhan ra sy chuyén ddi tir 1 sang 0 phdi mit 2 chu ky mdy, nén tan sd xung bén
ngoai 16n nhat 13 S00KHz né€u hé thdng vi diéu khién st dung dao ddng thach anh 12 MHz.

VI. PIEU KHIEN CAC TIMER: PEM, NGUNG PEM :

Bit TRx trong thanh ghi TCON dudc diéu khién bdi phan mém d€ cho phép cic Timer bit
dau qud trinh d&€m hoic ngirng.
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P& bit dau cho c4dc Timer d&€m thi phai set bit TRx bing 1énh:

SETB TRO ; cho phép timer TO bit dau d€m
SETB TR1 ; cho phép timer T1 bit diu d€m

Pé€ cic Timer ngitng d€m ta diing 1énh Clear bit TRx.

Vi du Timer 0 bit diu bdi 1énh SETB TRO va ngirng d€m bdi 1énh CLR TRO.

Bit TRx bi x6a khi reset hé thong, do d6 & ch&é do mic dinh khi m3 may cdc Timer bi cAm.

Mot phuong phap khic dé diéu khién cdc Timer 12 ding bit GATE trong thanh ghi TMOD va
ngd nhap bén ngoai INTxX nhu hinh 5-3. Phudng phap nay dugc dung dé do cdc dd rong xung.

Gi4 st xung can do do rong dwa vao chan INTO, ta phdi khdi tao Timer 0 hoat dong & mode
1 12 mode Timer 16 bit véi gi4 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 “cong dugc m3” d€ cho xung ndi c6 tan s6 IMHz vao
tiemr 0. Qud trinh timer 0 d€m xung ndi sé dirng lai cho d&€n khi xung dwa d&én ngd vao INTO
xudng mifc 0. Thdi gian d€m dugc cda timer O chinh 13 d6 rong xung can do.

8051
i il :
12 MHz T Omgip ] L) 4 2 L
| T osc, > = 'ﬁ ‘\T\‘——ﬁ TL1 | THI l—»{TFll
N RFil [_ L ‘_ (16 bits)
(P3.5) 0=Up 0=Up
- 3 1 = Down | = Down
| cr
4
TR1 T
Gate

INTI
(P3.3)

Hinh 5-3. Bo dj rong xung tiw bén ngoai.

vil. KHOITAO VA TRUY XUAT CAC THANH GHI CUA TIMER/COUNTER :

Cic Timer thudng dugc khdi tao 1 14n & dau chuong trinh d€ thi€t 1ap mode hoat dong phuc
vu cho cic tng dung diéu khi€n lién quan dén dinh thdi hay d€m xung ngoai. Tuy thudc vao yéu
cAu diéu khién cu thé ma ta diéu khién cdc timer bit ddu d&€m, ngirng hay khdi dong dém lai tir
dau ...

Thanh ghi TMOD 1 thanh ghi diu tién can phdi khdi tao d€ thi€t 14p mode hoat dong cho
cac Timer. Vi du khdi dong cho Timer0O hoat dong & mode 1 (mode Timer 16 bit) va hoat dong
dinh th&i d€m xung ndi bén trong thi ta khdi tao bing 1énh: MOV TMOD, # 00000001B. Trong
1énh nay M1 =0, MO = 1 d€ vao mode 1 vi C/T = 0, GATE = 0 d& cho phép d€m xung ndi bén
trong déng thdi xéa cdc bit mode clia Timer 1. Sau I&énh trén Timer 0 vin chua d€m va timer O chi
d&m khi set bit diéu khién chay TRO.
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Né&u ta khong thi€t 1ap cédc gid tri bit diu d€m cho cédc thanh ghi TLx/THx thi Timer s& bit
ddu d&m tir 0000H 1én va khi chuyén trang thai tr FFFFH sang 0000H sé& sinh ra tran lam cho bit
TFx = 1 roi ti€p tuc d€m tir 0000H 1én ti€p . . .

Néu ta thi€t 14p gi4 tri bit diu d€m cho TLx/THx kh4dc 0000H, thi Timer s& bit ddu d&ém tir
gid tri thi€t 14p d6 1én nhung khi chuyén trang thai tr FFFFH sang 0000H thi timer lai d€m tir
00O0OH 1én.

DPé€ timer luon bit ddu d€m tir gid tri ta gan thi ta c6 thé 1ap trinh chd sau mdi 1an tran ta sé&
x6a cd TFx va géan lai gia tri cho TLx/THx d€ Timer luon ludn bit ddu d€m tir gid tri khdi gdn 1én.

Dic biét n€u bo dinh thdi hoat dong trong pham vi nhd hon 256 ps thi ta nén diung Timer &
mode 2 (tu ddng nap 8 bit). Sau khi khdi tao gi4 tri diu cho thanh ghi THx, va TLx, khi set bit TRx
thi Timer sé& bit diu d€m tir gid tri d4 gdn trong TLX va khi tran tir FFH sang O0H trong TLx, thi
cd tran TFx ty dong dudc set, ddng thdi gia tri trong Thx tu dong nap sang cho TLx va Timer bt
diu d€m tir gid tri khdi gdn nay 1én. Néi cdch khdc, sau mdi 1an tran ta khong cin khéi gdn lai cho
céc thanh ghi Timer ma ching vin dém dudc lai tir gid tri da gan.

Vi du 1: Chuong trinh tao xung vuong tin sé 1kHz sit dung timer model :
mov tmod,#01h ;chon mode 1 timer 0 d€m 16 bit
loopl: mov thO,#0feh ;d0 rOng xung 500us

mov tl0,#0ch ;

setb tr0 :cho timer bit ddu dé€m
loop: jnb tf0,loop ;chd bdo ngit

clr tf0 ;x6a ¢ ngit

cpl pl.0 ;nghich déo bit p1.0

sjmp loop1 ;quay trd lai lam tiép

Vi du 2: Chuong trinh tao xung vuéng tan sé 10 kHz sit dung timer mode2:
mov tmod,#02h ;chon mode 2 ch& do tu dong nap lai 8 bit
loopl: mov thO,#-50  ;tao dd rdng xung S0us

setb trQ :cho timer bit dau d€m
loop: jnb tf0,loop ;chd bdo ngit

clr tf0 ;x6a ¢ ngit

cpl pl.0 ;nghich dédo bit p1.0

symp loop1 ;tro lai loopl

VII. TIMER/COUNTER T2 CUA HO MCS52 :

Ho vi diéu khi€n MCS52 ¢6 3 timer TO, T1, T2. C4c timer TO va T1 c6 c4c thanh ghi va hoat
dong gidng nhu ho 51. 0 day chi trinh bay thém phan hoat dong clia timer T2.

Céc thanh ghi ciia timer/counter T2 bao gom: thanh ghi TL2, TH2, thanh ghi diéu khién
T2CON, thanh ghi RCAP2L va RCAP2H.

Timer/counter T2 c6 thé diing d€ dinh thdi timer hoic diing nhu bd d€m counter dé d€m
xung ngoai dua d€n ngd vao T2 chinh 12 chan P1.0 ctia port 1 nhu hinh 5-4.

Timer/counter T2 ¢6 3 kiéu hoat dong: tw dong nap lai, thu nhan va thi€t 1ap t6c d6 baud dé
phuc vu cho truyén dit liéu.
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Chifc niing clia thanh ghi diéu khi€n T2CON:

Bit

Ki hi¢u

Dia chi

Chic ning

7

TF2

CFH

CJ tran Timer 2: hoat dong giéng nhu céc timer trén (TF2 sé
khong dugc thi€t 1ap 1én mic 1 n€u bit TCLK hoic RCLK &
muc 1).

EXF2

CEH

C0 ngoai cta timer T2: chi dugc set khi xay ra sy thu nhin hodc
nap lai dit liéu bdi su chuyén trang thai tir 1 sang 0 & ngd vao
T2EX va EXEN2 = 1; khi cho phép timer T2 ngit, EXF2=1 thi
CPU s€ thuc hién hién chudng trinh con phuc vu ngit Timer T2,
bit EXF2 c6 thé bing phAin mém.

RCLK

CDH

Xung clock thu ctia timer 2. Khi RCLK=1 thi timer T2 cung cip
toc dd baud cho port ndi ti€p dé nhan dir liéu vé va timer T1 s&
cung cAp toc dd baud cho port ndi ti€p dé phat dir liéu di.

TCLK

CCH

Xung clock phét clia timer 2. Khi TCLK=1 thi timer T2 cung cip
toc dd baud cho port ndi ti€p d€ phat dit liéu di va timer T1 s&
cung cAp toc dd baud cho port ndi ti€p d€ nhan dit liu vé.

EXEN2

CBH

Bit diéu khi€n cho phép tic dong tir bén ngoai. Khi EXEN2 = 1
thi hoat dong thu nhin va nap lai cia timer T2 chi xay ra khi ngd
vio T2EX c¢6 su chuyén trang thai tir 1 sang 0.

TR2

CAH

Bit diéu khién Timer 1 d&€m / ngitng d€m:

TR2 =1 thi timer 1 dugc phép dé€m xung.

TR2 = 0 thi timer 1 khdng dugc phép dé€m xung (ngirng).

Dung 1énh diéu khién bit TR2 dé cho phép timerl dém hay
ngiing dém.

C/T2

C9H

Bit lya 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.

CP/RL2

C8H

Co thu nhan/nap lai dt liéu ctia timer T2.

Khi bit nay = 1 thi thu nhan chi xdy ra khi c¢é sy chuyén trang
thdi tr 1 sang 0 6 ngd vao T2EX va EXEN2=1; khi bit nay = 0
thi qua trinh ty dong nap lai khi timer T2 tran hodc khi c6 su
chuyén trang thdi & ngd vao T2EX va bit EXEN2 = 1; néu bit
RCLK hodc TCLK = 1 thi bit nay xem nhu bo.
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(T2} P1.0 4 1 ~ 40 @O vCo
(T2 ey P11 2 ag [ PD.O (ADD)
1.2 2 a8 [ PO.1 (AD1)
1.3 4 37 @O PD.2 (ADZ)
P45 36 [ FO.3 (AD3)
1.6 & 35 [] PO.4 (4D4)
Pt 7 34 [ PO.5 (ADS)
1.7 & 33 [ PO.G (4D8)
RST O & 3z [J PO.7 (ADT)
(R¥D} P20 O 10 a1 [0 EAVFF
(THD) P21 11 a0 [ ALE/PROG
(MTOy P32 O 12 20 [0 PSEN
(MTiyP2.3 0 12 28 [ P27 (A1E)
(TO)P3.4 ] 14 27 O P2.E (A14)
(T1) 3.8 ] 15 28 [ P28 (A13)
(WR)P2.68 O 18 25 [0 P2.4 (A12)
(ROy P27 17 24 [0 P2.3 (A11)
KTALZ O 18 23 0 P22 (A1D)
ATALY O 18 22 [ P2.1 (AT
GMD [ 20 21 [ P2.0 (AE)
PLCC/LCC

Hinh 5-4. So do chdn ciia 89C52 vdi ngé vao T2 la P1.0 va T2EX la P1.1 .
1. Ch& do ty dong nap lai:

Bit thu nhdn/nap lai CP/RL2 lIya chon mot trong hai ch€ do: ty dong nap lai va thu nhan.
Khi CP/RL2=0 thi timer hoat dong & ché& do tu dong nap lai: cdc thanh ghi TL2, TH2 sé& luu trit
s6 xung d€m con 2 thanh ghi RCAP2L va RCAP2H luu trit gia tri dé nap lai cho TL2, TH2. Gi4 tri
luu va nap lai la 16 bit.

Khi timer d€m tran thi 1am cho c¢& bdo tran TF2 biing 1 ddng thdi tv dong thuc hién nap lai
di liéu.

Tuong tu néu bit EXEN2 = 1 thi ch& @6 ty dong nap lai xdy ra khi cé su chuyén trang thai tir
1 sang 0 & ngd vao T2EX ddng thdi lam cho bit EXF2 = 1. Tuong tu nhu ¢ TF2 thi ¢ EXF2 ciing
c6 thé dudc ki€m tra bing phAn mém hoic tao ngit. Bit EXF2 phai x6a bing phan mém. Hoat
dong tu nap cta timer T2 dudc trinh bay nhu hinh 5-5.

050 b =12 _
D’TE: e TL2
| conTROL R A LSy
_ TR2 — \
2 =
D—I S RELOAD i
T2 PIN TIMER 2
M INTERRUFT
RCAF2H | RCAPL

| T2
TRANSITION o
DETECTOR |
TEX PN [—— TN o’ﬁ; 4 J e

| coNTROL
EXENZ

Hinh 5-5.Hoat déng ciia timer T2 & ché dé tw dong nap lai.
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2. Ch€& dp thu nhan:

Khi CP/RL2=1 thi timer hoat dong & ch&€ d6 thu nhan. Khi d6 timer T2 hoat dong binh
thudng nhu mdt timer/counter 16 bit, thanh ghi TL2, TH2 sé& luu trit xung d€m va néu c6 sy cuyén
trang th4i tr FFFFH sang 0000H thi sé& sinh ra tran va lam cho cd train TF2=1. Bit ¢& tran c6 thé
ki€ém tra bing phan mém hay c6 thé tao ra ngit.

050 [— +12

oo

TLECONTHOL ]
o2 = 1
D—I M

T2 FIM

TRANSITION
DETECTOR

CAPTURE

TEEX PIN [ ——f "% D"/';?

— e [ 2 o e |

S W S Y

RCGAPZH | RCAPZL

EXF2

COVERFLOW

Ly

—e_>‘l
TIMER 2

INTERFLPT

| CONTROL
EXENZ

Hinh 5-6.Hoat dong ciia timer T2 ¢ ché d) thu nhdn dit liéu.

DPé€ cho phép ché& @6 thu nhin hoat dong thi lam cho bit EXEN2 = 1. Né&u bit EXEN2 = | va
khi c¢6 sy chuyén trang trdi tir 1 sang 05 ngd vao T2EX thi ch& d6 thu nhan s& x4y ra: gia tri d€m
dugc trong thanh ghi TL2, TH2 s& dudgc chuyén sang 2 thanh ghi RCAP2L va RCAP2H. C5 EXF2
ciing dugc chuyén 1én mic 1 d€ bio hiéu qud trinh thu nhan da x4y ra, c§ EXF2 c6 thé kiém tra

bing phan mém hoic tao ngit.

Hoat dong thu nhin dit li€u cda timer T2 dugc trinh bay & hinh 5-6.
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KHAO SAT TRUYEN DU
LIEU CUA
VI PIEU KHIEN

L Gidi thiéu.
II. Thanh ghi diéu khién truyén dit li¢u noi tiép.

III.  Cdc ki€u truyén dit ligu noi tiép.
1v. Khéi dong va truy xudt cdc thanh ghi truyén dit li¢u.
V. Truyén dit ligu trong hé thong nhiéu vi xit ly.

VI.  Téc do truyén dit ligu néi tiép.



Cliong 6: Truyén di lice.

L GIOI THIEU:

Truyén dit liéu ndi ti€p ctia MCS51 c6 thé hoat ddng & nhiéu kiéu riéng biét trong pham vi
cho phép ciia tin s6. Dit liéu dang song song dudc chuyén thanh ndi tiép dé truyén di va dir lieu
nhin vé dang ndi ndi ti€p dudc chuyén thanh song song.

Chan TxD (P3.1) 12 ngd xuat dit liéu di va chan RxD (P3.0) 12 ngd nhan dif liéu vé.

Dic trung cia truyén dit liéu ndi ti€p 1a hoat ddng song cong cé nghia 13 c6 thé thyc hién
truyén va nhan dit liéu ciing mdt lic.

Hai thanh ghi chifc ning dic biét phuc vu cho truyén dit liéu 12 thanh ghi dém SBUF va
thanh ghi diéu khién SCON. Thanh ghi dém sbuf nim & dia chi 99H c6 2 chic ning: néu vi diéu
khién ghi dit liéu 1én thanh ghi sbuf thi dit liéu d6 s& dugc truyén di, néu hé thdng khic gdi dit liéu
dé&n thi s& dugc luu vao thanh ghi dém sbuf. So d6 khdi clia hé thdng truyén dit liéu nhu hinh 6-1

TXD RXD
(P3.1) (P3.0)
L D
SBUF L
CLK (write-only) Q Shift register
,—‘f CLEK
Baud rate Baud rate
clock clock
(transmit) (receive)
SBUF
(read-only)
( i 8051 Internal bus IR RO PR R TSR (

Hinh 6-1.5S0 d6 khéi ciia truyen dit lieu ndi tiép.

Thanh ghi diéu khién truyén dit liéu SCON nim & dia chi 98H 1a thanh ghi cho phép truy suit
bit bao gdm cac bit trang thdi va cdc bit diéu khién. Cic bit diéu khién ding d€ thi€t 1ap nhiéu
ki€u hoat dong truyén dit liéu khdc nhau, con cdc bit trang thdi cho biét thdi di€ém k&t thic khi
truyén xong mdt ki tw hodc nhin xong mdt ki tw. Cac bit trang thdi c6 thé dugc kiém tra trong
chuong trinh hoic ¢6 thé 1ap trinh d€ sinh ra ngit.

TAn s& hoat dong clia truyén dit liéu ndi ti€p con goi tdc dd6 BAUD (sd lugng bit dit liéu dugc
truyén di trong mot gidy) c6 thé hoat dong c& dinh (st dung dao dong trén chip) hoic c6 thé thay
ddi. Khi cin toc @6 Baud thay d6i thi phai sit dung Timer 1 d€ tao toc do baud.

1L THANH GHI PIEU KHIEN TRUYEN NOI TIEP:

Thanh ghi scon s& thi€t 14p cdc ki€u hoat dong truyén dit liéu khiac nhau cho MCS51. Bang
6-1 tém tit thanh ghi diéu khién Port ndi ti€p scon nhu sau :
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Bit Ky hiéu Dia chi Mo ta hoat dong

7 SMO 9FH Bit chon kiéu truyén ndi ti€p: bit thit 0.

6 SM1 9EH Bit chon ki€u truyén n&i ti€p: bit thit 1.

5 SM2 9DH Bit cho phép truyén k&t ndi nhiéu vi xi¥ 1§ & mode 2 va 3; RI
s& khong tich cyc néu bit thit 9 da thu vao 1a 0.

4 REN 9CH Bit cho phép nhan ki ty. REN = 1 s& cho phép nhén ki ty.

3 TBS 9BH Dung dé luu bit 9 dé tryén di khi hoat dong § mode 2 va 3.
TB8 bing 0 hay 1 1a do ngudi lap trinh thiét 1ap.

2 RB38 9AH Diing dé Ivu bit 9 nhan vé khi hoat ddng & mode 2 va 3.

1 TI 99H Cd bdo hiéu nay 1én mitc 1 khi truyén xong 1 ki ty va x6a bdi
ngudi 1ap trinh d€ sin sang truyén ki tu ti€p theo.

0 RI 98H Cd bédo hiéu nay 1én mtc 1 khi nhdn xong 1 ki ty va x6a bdi
ngudi 1ap trinh d€ sin sang nhan ki tu dit liéu ti€p theo.

Bdng 6-1. Cdc bit trong thanh ghi diéu khién truyén dit liéu.

II1. CAC KIﬁU TRUYI’::N DU LIEU N6I TIEP (MODE OF OPERATION):

Tru6c khi truyén dit liéu thi thanh ghi SCON phai dudc khdi tao ding ki€u. Vi du d€ khdi tao
truyén dit liéu ki€u 1 thi 2 bit: SMO SM1 = 01, bit cho phép thu: REN =1, va c& ngit truyén TI = 1
d€ sin sang truyén, ta diing 1énh sau : MOV SCON, # 01010010b.

Truyén dit liéu n6i ti€p cia MCS51 ¢6 4 ki€u hoat dong tly thudc theo 4 trang thdi clia 2 bit
SMO0 SM1 dugc liét ké G bang 6-2.

Ba trong bon ki€u cho phép truyén déng bo véi mdi ki ty thu hodc phit sé dugc két hdp véi
bit Start hodc bit Stop.

SMO | SM1 | Kiéu Mb ta Téc d6 baud
0 0 0 Thanh ghi dich | C& dinh (tdn s dao dong £/12).
0 1 1 UART 8 bit Thay ddi (dudc dit bdiTimer).
1 0 2 UART 9 bit C& dinh (tan s6 dao dong /12 or £/64)
1 1 3 UART 9 bit Thay ddi (dudc dit bsi Timer).

Bdng 6-2. Cdc kiéu truyén dit liéu.
1.  Truyén dit ligu kiéu 0 - kiéu thanh ghi dich 8 bit :

Pé dinh c4u hinh cho truyén dit liéu ndi tiép & ki€u O thi 2 bit SM1 SMO = 00. Dit liéu ndi
ti€p nhan vao va dit liéu truyén di déu thong qua chian RxD, con chian TxD thi dung d€ dich
chuyén xung clock. 8 bit dif liéu d€ truyén di hoic nhan vé thi ludn bit dau véi bit c6 trong sd nhd
nhat LSB. T6c @6 Baud dugc thiét 1ap cd dinh & tan so bing %2 tan sd dao dong thach anh trén

Chip.

Khi thyc hién 1énh ghi dit liéu 1én thanh ghi sbuf thi qud trinh truyén dit liéu bit dau. Dit liu
dugc dich ra ngoai thong qua chdn RxD cling v6i cac xung nhip ciing dugc gdi ra ngoai thong qua
chian TxD. M&i bit truyén di chi c6 xudt hién trén chin RxD trong khodng thdi gian mot chu ky
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mdy. Trong khodng thdi gian clia mdi chu ky mdy, tin hiéu xung clock xudng mifc thip tai thdi
di€m S3P1 va 1én muc cao tai thdi di€m S6P1 trong gidn db thdi gian hinh 6-2.

Quad trinh nhan dugc khdi dong khi bit cho phép nhan REN = 1 va ¢§ nhan RI = 0. Nguyén
tic chung 12 khdi tao bit REN = 1 § dau chuong trinh dé€ khdi dong truyén dif liéu, va x6a bit RI dé
sdn sang nhan dif liéu vao. Khi bit RI bi x6a, cdc xung clock s& xuit ra bén ngoii thong qua chin
TxD, bit dau chu ky mdy k€& ti€p thi dif liéu tir bén ngoai sé& dudc dich vao bén trong thong qua
chan RxD.

< One mauchine cycle >
Sl 52 S3 54 S5 S6
Pl | P2 Pl I P2 Pl I P2 Pl | P2 Pl I P2 Pl | P2
] , | : 1
I ' 1
| I
ALE I |
. I
| [
Data out X Valid data bit >C

: ~<——S3PI S6P1 —> '
Shift CLOCK : :
J | |
WRITE ! L —

10 SBUF o Expanded view SO L SRR i e

o NBPR NOHasoEs ~ -
// i g e T
¥ I I I I

| | I I I |

|
Data out N_D -, A T BY R TEp ugGnspasal o B8, ik, (Dig K D6 X DT X
e

(RXD)
T N S e AR ey O T, TR LY TR PR W e S e
(TXD)

Hinh 6-2.Gidn do thoi gian.
Biéu d6 thdi gian clia dit liéu ndi ti€p truyén vao vi diéu khién & ki€u 0 nhu sau :
—'—PI ' ’4 ——— One machine cycle

I I I I I I I I I I
1 O B S B 1

AL
T PR
shif PR o T o o e s e e ey i A O O

CLOCK

Hinh 6-3. Gidn do thoi gian & kiéu 0.
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Mobt ting dung cu thé sit dung mode 0 1a ding d€ md rong thém sd lugng ngd ra cho MCS51
véi cach thitc thyc hién nhu sau: mot thanh ghi dich tir ndi ti€p thanh song song dudc ndi dén céc
dudng TxD va RxD ctia MCS51 @€ md rong thém 8 dudng ra nhu hinh 6-4. N&u diing thém nhiéu
thanh ghi dich mic ndi ti€p vao thanh ghi dich dau tién s& md rong dugc nhi€u ngd ra.

8 Extra Output

[

TXD (P3.1) Clock

A 4

Shift Register
RXD (P3.0) Data

A 4

Hinh 6-4. M{t ving dung kiéu 0 dé ting thém ngé ra bdng thanh ghi dich.
2. Truyén dii li¢u kiéu 1 - Thu phdt bdt dong bj 8 bit véi toc dp Baud thay doi :

Trong mode nay, truyén dif liéu ndi ti€p hoat dong bat ddng bd UART 8 bit ¢é tdc d6 Baud
thay ddi dugc. UART 1a bo thu va phdt dit liéu ndi ti€p v6i mdi ky tu dit liéu ludn bit dau bing 1
bit Start (& mic 0) va két thic bing 1 bit Stop (6 mic 1), bit parity doi khi dugc ghép vao giita bit
dir li¢u sau cung va bit Stop.

Trong ki€u nay, 10 bit dif liéu s& phat di & chan TxD va néu nhin thi sé nhian & chin RxD.
10 bit d6 bao gdm: 1 bit start, 8 bit data (LSB 12 bit diu tién), va 1 bit stop. P&i v6i hoat ddng nhan
dir li¢u thi bit Stop dugc dua vao bit RB8 trong thanh ghi SCON.

Trong MCS51, t6c dd Baud dugc thi€t 1ap bdi toc dd tran clia Timer T1. P&i véi ho 52 ¢6 3
timer thi tdc d6 baud c6 thé thiét 14p bdi téc dd tran clia timer T1 hoic timer T2 hoic ¢4 2 timer T1
va T2: mot timer cho mdy phat va 1 timer cho mdy thu.

Ngudn cung cip xung clock dé ddng bd cdc thanh ghi truyén dit liéu ndi ti€p hoat dong &
kiéu 1, 2, 3 dudc thiét 1ap bdi bdo d€m 16 nhu hinh 6-5, ngd ra clia bd d&ém 13 xung clock tao tdc dd
baud. Xung ngd vao cia bo d€m c6 thé 1ap trinh bing phin mém.

16 x baud rate ——————3» <+ 12

Y

Baud rate clock

Serial port shift register

Hinh 6-5.Cung cdp xung cho truyén dit liéu noi tiép.

Khi c6 mdt 1énh ghi dit liéu 1&én thanh ghi sbuf thi qu4 trinh truyén dif liéu bit ddu nhung né
chua truyén ma chd cho d&n khi bo chia 16 (cung cip tdc dd Baud cho truyén dit liéu ndi ti€p) bi
tran. Dit liéu dugc xudt ra trén chan TxD bt diu véi bit start theo sau 1a 8 bit data va sau ciing 1a
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bit stop. Cédc c& phat TI dugc nang 1én mic 1 cling lic vdi thdi diém xuit hién bit Stop trén chin
TxD nhu hinh 6-6.

Qiia trinh nhan dit liéu dudc khdi dong khi ¢ su chuyén ddi tir mic 1 sang mitc 0 & ngd vao
RxD. By d€m 4 bit dudc reset ngay lap tic d€ sip x&p bit dit liéu dang dén tir ngd vio RxD. Mbi
bit dit liéu dén dugc 14y miu & trang thdi d€m thd 8 trong mot chu ky 16 trang thdi clia by d€m 4
bit.

Khi c6 su chuyén trang thdi tir 1 xudng 0 & ngd vao RxD clia bd thu thi trang thdi 0 nay phai
tdn tai trong 8 trang thdi lién tuc clia bd d€m 4 bit. Néu trudng hgp nay khong ding thi bo thu xem
nhu bi tdc dong bdi tin hiéu nhiéu. Bo thu sé reset va tr§ vé trang thai nghi va chd sy chuyén trang

thdi ti€p theo.
r __J
Baud rate

: : : Stop
Start | | bit
D b il SEN B R T TR G o e
TI /=
(SCON.1) 7

Transmit interrupt
(ready for more daa)

Hinh 6-6. Co bdo phdt xong dit liéu TI.

Gia st viéc ki€m tra bit Start 12 hgp 1& thi bit Start s& dugc bd qua va 8 bit data dudc nhin
vao thanh ghi dich ndi tiép.
Khi tat c& 8 bit dugc ghi vao thanh ghi dich thi 3 cong viéc sau s& dudc thyc hién ti€p theo:
- Bit tha 9 (bit Stop) dudc dich vao bit RB8 trong SCON.
- 8 bit data dudc nap vao thanh ghi SBUF.
- Co& ngdtnhan RI =1.
Tuy nhién, 3 cong viéc trén chi x4y ra n€u hai diéu kién sau ton tai :
e RI=0va
e SM2 =1 va bit Stop nhén dugc = 1 hodc SM2 = 0.

3. Truyén dit ligu kiéu 2 — Thu phdt bdt dong bo 9 bit c6 toc dp Baud cé dinh :

Khi SM1 SMO = 10 thi truyén dit liéu hoat dong & ki€u 2 c6 tdc d6 Baud cd dinh. C6 11 bit
dudc phdt hodc thu : 1 bit Start, 8 bit data, 1 bit data tht 9 dugc 1ap trinh va 1 bit Stop. Khi phét thi
bit thi 9 dugc dit vao TB8 ctia SCON (c6 thé bit parity). Khi thu thi bit thit 9 dugc ddt vao bit RB8
ctia thanh ghi SCON. T6c¢ d6 Baud trong mode 2 biing 1/12 hoic 1/64 tan s& dao dong trén Chip.

4.  Truyén dit liéu kiéu 3 — Thu phdt bdt dong bo 9 bit c6 téc dp Baud thay doi:

Khi SM1 SMO = 11 thi truyén dit liéu hoat dong & kiéu 3 1a ki€u UART 9 bit c6 téc do Baud
thay ddi. Ki€u 3 tuong ty ki€u 2 ngoai trir toc dd Baud dudc 1ap trinh va dugc cung cip bdi Timer.
Cic kiéu 1, kiéu 2 va kiéu 3 rat giong nhau, nhitng di€ém khdc nhau 1a & t6c d6 Baud (kiéu 2 c&
dinh, ki€u 1 va ki€u 3 thay ddi) va so bit dit liéu (ki€u 1 c6 8 bit, ki€u 2 va kiéu 3 c6 9 bit data).

IV. KHOITAO VA TRUY XUAT CAC THANH GHI TRUYEN DU LIEU:
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1.  Bit cho phép thu (Receive Enable) :

D& cho phép thu dit liéu thi chuong trinh phdi lam cho bit REN = 1 va diéu nay dudc thuc
hién & diu chuong trinh.

Ta c6 thé khdi tao cho phép truyén dif liéu biing 1énh :

Setb ren hoac mov scon, # xxxIxxxxb
2. Bitdit liéu thit 9 (the9™ data bit) :
Bit dit liéu thit 9 dugc phdt trong ki€u 2 va ki€u 3 phai dugc nap vao bit TB8 bing phin

mém c6 nghia 1a ngudi 1ap trinh phdi thyc hién cdng viéc nay trudc khi truyén dit liéu di, con bit
di liéu thit 9 cua di liéu thu dugc thi tu ddng dit vao trong bit RBS.

Phan mém c6 thé hoic khong doi hdi bit dit liéu thit 9 tham gia vio qud trinh truyén dit liéu
tlly thudc vao dic tinh clia cdc thi€t bi ndi ti€p k&t ndi v4i nhau thi€t 14p ra qui dinh. Bit dit liéu thi
9 déng 1 vai trd quan trong trong truyén thong nhiéu vi xit 1y.

3. Bit kiém tra chdn 1é Parity :

Bit thtt 9 thudng dugc ding 13 bit kiém tra chin 18. O mdi chu ky mdy, bit P trong thanh ghi
trang thdi PSW bing 1 hay biing 0 tily thudc vao qué trinh ki€m tra chin 8 bit dif liéu chifa trong
thang ghi A.

Vi du né€u hé thong truyén dit liéu yéu cau 8 bit data cong thém 1 bit ki€m tra chdn, thi cdc
lénh sau diy sé& phat 8 bit trong thanh ghi A cdng véi bit ki€m tra chin dugc cong vao bit thit 9.

Mov C,P :chuyén c& chin 1 P sang c& C

Mov  TBS,C :chuyén cd C sang bit TB8 @€ chuin bi truyén di

Mov  sbuf,A ;truyén dit lidu 8 bit trong A va bit thit 9 trong TBS di.
Né&u kiém tra 18 dugc yéu cau thi cdc 1énh trén dudc sita lai 1a :

Mov CJP ;chuyén cd chin 18 P sang cd C

Cpl C ;:nghich ddo chin thanh 1é

Mov  TBS,C :chuyén cd C sang bit TB8 d€ chuin bi truyén di

Mov  sbuf,A ;truyén 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 1é nhu sau: 8 bit data dugc phdt trong
ki€u 1 c6 thé bao gdm 7 bit dif liéu, va 1 bit ki€m tra chin 1&. P& phat mot ma ASCII 7 bit véi 1 bit
ki€m tra chin vao 8 bit, cdc 1énh sau ddy dugc dung:

MOV C,P ; Pua Parity chin vao C
MOV ACC.7,C ; Pua Parity chdn vao bit MSB clia A
MOV SBUF, A : Gdi bit data cting bit Parity chin

4. Congidt:

Cd ngidt nhan RI va phat TI trong thanh ghi SCON d6ng mdt vai trd quan trong trong
truyén dif liéu cia MCS51. C4 hai bit déu dugc set bi phan citng nhung phdi x6a bdi phan mém.
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Pién hinh 12 ¢& RI dugc set & mirc 1 khi két thiic qud trinh nhan ddy dd 1 ki tu va cho biét
thanh ghi dém thu da diy. Trang thdi ctia cd RI c6 thé ki€m tra bing phAn mém hoic cé thé lap
trinh d€ sinh ra ngidt. Néu mudn nhan mot ky tu tir mot thi€t bi da dudc k&t ndi dén Port ndi tiép,
thi chudng trinh phdi chd cho d&n khi ¢& RI = 1, sau d6 x6a c& RI va doc ky tu tir thanh ghi SBUF.
Qua trinh nay dudc lap trinh nhu sau :

WAIT : JNB RI, WAIT : Kiém tra RI xem c6 bing 1 hay khong. Chd néu = 0
CLR RI : khi c6 RI =1 thi da nhan xong dir li¢u va xéa cG RI
MOV A, SBUF : doc ky tu nhdn dugc tur thanh ghi Sbuf

C& TI 1én mifc 1 cho bi€t da phdt xong ky tu va cho biét thanh ghi dém sbuf da rdng. N&u
mudn gdi 1 ky tu d&€n mot thi€t bi da dudc két néi dén Port ndi ti€p thi trudc tién phai ki€m tra
xem Port ndi ti€p da sin sing chua. N&u ky tu trude dang dugc gdi di, thi phdi chd cho dén khi két
thiic qud trinh g&i. C4c 1énh sau ddy diing d€ phat mot ky tu trong thanh ghi A ra :

WAIT : JNB TI, WAIT  :Kiém tra TI c6 biing 1 hay khdng va chd néu bing 0.
CLR TI : X6a cd ngit thu TI
MOV SBUF,A : g6i ndi dung trong thanh ghi A di

V. TRUYEN DU LIEU TRONG HE THONG NHIEU BO XU LY:

Kiéu 2 va ki€u 3 c6 mot chirc ning dic biét cho viéc truyén thong da xi 1y. O cdc mode 2 va
3, 9 bit dif liéu dudc thu va bit thit 9 dugc luu vao bit RBS. Truyén dit liéu c6 thé 1ap trinh sao cho
khi thu dugc bit Stop thi ngit clia truyén dit liéu ndi ti€p tdc dong chi khi bit RB8 =1. C4u tric nay
dugc phép bdi bing cach set bit SM2 = 1 trong thanh ghi SCON. Kiéu nay dudc ng dung trong
mang si¥ dung nhiéu MCS51 dugc t6 chiic theo cAu hinh mdy chd va mdy t6 nhu hinh 6-7.

32 I/O lines 32 I/0 lines
MASTER PO P1 P2 P3 PO P1 P2 P3
8951 8951 Slave # 1 8951 Slave #2
TXD RXD RXD

A A

v

Hinh 6-7. K&t ndi nhiéu vi xit ly.
Trong ciu hinh k&t ndi & trén thi mdi mdt vi x{ 1y t§ s& c6 mot dia chi duy nhi't do chiing ta
qui dinh.

Khi b xtt Iy chd mudn phdt mot khoi dit liéu dé€n mot trong cdc bd xit 1y td thi tru6e tién vi
x{r 1y chii phdi gdira 1 byte dia chi d€ nhan dién bd xi 1y t6 mudn két ndi.
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Byte dia chi dugc phan biét v6i byte dir li€u bdi bit thit 9: trong byte dia chi thi bit thi 9
bing 1 va trong byte dit liu thi bit thit 9 bing 0.

Céc vi xtt 1y t6 sau khi nhan dudgc byte dia chi sé bi€t dudc vi xit Iy chii mudn giao ti€p t§
ndo. Khi ¢6 vi xit 1y t6 dugc phép thi né sé xéa bit SM2 d€ bit diu nhan cic byte dit lidu ti€p theo.
Con céc vi xtt Iy khong dugc phép thi vin giit nguyén bit SM2=1 d€ khong nhin cic byte dif liéu
truyén gitta vi xi¥ 1y chd va vi x{t Iy t6 dang dugc phép. Vi xit 1y t6 sau khi k&t ndi vé6i vi x 1y chii
xong thi phdi 1am cho bit SM2=1 d€ sin sing két ndi cho nhitng 1an ti€p theo.

Sau khi thuc hién xong viéc trao d6i dit liéu thi vi xt Iy mudn truy xuit mot vi xi 1y khac thi
phdi tao ra mot dia chi méi va vi x{ Iy t6 tuong ng vdi dia chi d6 dugc phép va hoat dong gidng
nhu vira trinh bay.

VL.  TOC PO TRUYEN DU LIEU NOI TIEP:

Truyén dit liéu ndi ti€p néu hoat dong & kiéu 0 va ki€u 2 thi ¢6 tdc d6 truyén c6 dinh. Trong
ki€u 0 thi tdc do truyén bing %2 tan s6 dao dong trén Chip. N&u sif dung thach anh 12 MHz thi
toc do truyén cia ki€u 0 12 1MHz nhu hinh 6-8a.

Trong thanh ghi PCON c6 mdt bit SMOD c6 chic ning lam ting gip doi toc do baud, mic
nhién sau khi reset hé thong thi bit SMOD = 0 thi cdc ki€u truyén dif liéu hoat dong véi téc do qui
dinh, khi bit SMOD = 1 thi t6c do ting g&p doi.

Vi du trong ki€u 2, tdc dd truyén c6 thé ting gdp doi tir gia tri mic dinh 1/64 tin s6 dao
dong trén Chip (SMOD = 0) 1én dé&n 1/32 tin s& dao dong trén Chip (tng v6i SMOD =1) nhu hinh
6-8b.

Do thanh ghi PCON khong cho phép truy sudt bit nén dé set bit SMOD ma khong thay ddi
cac bit khac ctia thanh ghi PCON thi phdi thuc hién 1énh sau.

Lénh sau dy set bit SMOD d¢€ ting gap d6i tdc dd truyén:
OR PCON, #1000 0000b ;bit Smod & vi tri thit 7

Cic toc d6 Baud trong ki€u 1 va ki€u 3 ctia MCS51 dudc xdc dinh bdi téc do tran cta Timer
1. B&i vi Timer hoat dong & tin so tuong ddi cao nén phai chia cho 32 khi bit smod = 0 va chia cho
16 né€u SMOD = 1 trudc khi cung cip xung clock d€ thiét 1ap tdc @6 Baud cho Port ndi ti€p. Toc do
Baud & ki€u 1 va 3 cia MCS51 dugc xdc dinh bdi tdc d6 tran ctia Timer 1 hodc Timer 2, hoidc ca 2
nhu hinh 6-8c.
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On-chip g BT Ig Baud rate

oscillator clock

Y

(a) Mode 0

> + 64
l SMOD =0
On-chip \. Baud rate
oscillator i clock
_T' SMOD = |
» = 32—
(b) Mode 2
———3 3+ 32
SMOD =0
Timer 1 —K—_> Baud rate
overflow Sl s e clock
| SMOD =1
» = 16

Hinh 6-8. Thiét lap téc do Baud.

Thiét lap toc do Baud dung timer 1:

Mudn c6 tdc dd Baud thi ta khdi tao thanh ghi TMOD & ki€u tu dong nap 8 bit (kiéu 2) va
dit gid tri nap lai vao thanh ghi TH1 ctia Timer 1 d€ tao ra tdc dd tran chinh xdc d€ thiét 1ap tdc do
Baud. Thanh ghi tmod dugc khdi tao d€ thi€t 1ap tdc @6 baud nhu sau:

Mov tmod,#0010xxxxB ;chi quan tAm dén timer 1

Mot cach khic d€ tao tdc d6 baud 12 nhan tin hiéu xung clock tif bén ngoai dwa d&€n ngd vao
T1. Cong thitc chung dé€ x4c dinh tdc d6 Baud trong mode 1 va mode 3 12 :

BAUD RATE = TIMER 1 OVERFLOW RATE - 32

Vi dul: truyén dit liéu can tdc dd baud 13 1200 thi ta tinh todn nhu sau:
T6c dd tran clia timer 1 bing 1200 x 32 = 38,4KHz. N&u hé thdng st dung thach anh 12 MHz thi
xung cung cip cho Timer 1 d€m c6 tan s6 1a 1 MHz hay 1000KHz. Vay d€ dat tdc do tran 38,4
KHz thi ta tinh dudc s6 lugng xung d€m cho mdi chu ky tran 1a 1000 KHZ/38,4 KHz = 26,4 xung
(l1am tron biang 26).

Do cdc Timer d€m 1én va thdi di€m tran x4y ra khi chuyén trang thdi d€m tir tir FFH — 00H
nén ta phai nap gid tri bit diu tir (256 — 26 = 230) d€ tir gi4 tri nay timer 1 d&€m 1&én 26 xung nita thi
sinh ra tran. Gi4 tri 230 dugc nap vao thanh ghi TH1 @€ ty dong nap lai cho thanh ghi TL1 khi tran
biing 1&énh: “mov th1,#230”. Ban c6 thé khdng cAn phai tinh todn ra gid tri 230 ma c6 thé thay bing
1&€nh : “mov th1,#-26” thi trinh bién dich s€ tinh cho ban.

Béng tém tit t6c do Baud tng v6i 2 loai thach anh 12 MHz va 11, 059 MHz :

Ly thuyét & thae bank. 110




Cliong 6: Truyén di lice.

Toc do Tan s6 SMOD | Gi4 tri nap cho TH1 Téc do thuc Sai s6
baud thach anh
9600 12MHz 1 -7 (FOH) 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%

Bdng 6-3. Tém tdt téc do baud.

Vi du 2: hay khéi tao truyén dit liéu ndi ti€p hoat dong nhu UART 8 bit  téc d6 Baud 2400,
ding Timer 1 d€ tao tdc do Baud.
Chuong trinh sau sé thi€t 14p diing theo yéu ciu dé ra:

MoV SCON, #01010010B  : Port ndi ti€p mode 1.

MOV TMOD, # 20H : Timer 1 mode 2
MOV THI, #-13 : Nap vao by d€m tdc do 2400 Baud.
SETB TR1 : Start Timer 1.

Trong thanh ghi SCON c6: hai bit SMO SM1 = 01 thiét 14p mode UART 8 bit, bit REN = 1
cho phép sin sang nhan dit liéu, bit TI = 1 bdo cho bi&t thanh ghi d&m réng sin sang cho phép phat
dir 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 toc dd baud.

Tu t6c do Baud 2400 ta tinh dugc t6c do tran cho Timer 1 13 2400 x 32 = 76,8 KHz va gii st
Timer 1 d€m xung ndi & tan s& 1000 KHz (ng vdi thach anh 12 MHz).

Viy @€ dat toc 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 (I1am tron biing 13). Nén Iénh thit 3 s& nap gia tri -13 vao thanh
ghi TH1 @€ tao tdc dd baud 1a 2400.

Thu tuc chd nhan mot ki tu:

Mainr: jnb ri,$ :chd cho @én khi ¢ bdo nhan 1én 1
Clrri :x6a c§ @€ nhan ki tu ti€p theo

Mov @r0,sbuf ;cat dif liéu vao d nhd.

N€&u chi nhan mot ki ty thi sau khi nhan xong CPU sé& thyc hién cong viéc xir Iy khdc, con
néu mudn nhin nita thi quay lai.
Thu tuc chd g&i mot ki tu:

Mains:  jnb ti,$ :kiém tra may phat sdn sing hay chua
Clr ti :x6a c& d€ chuin bi phat dif liéu
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Cliuvng 6: Trayén di liéw.

Mov sbuf,@r0 ;lffy dir liéu tir 6 nhé truyén di.

Viéc stt dung truyén dit liéu & toc d6 baud nio tily thudc vao yéu cau thyc t&. Téc do cang
cao thi dit liéu truyén cang nhanh. Khi truyén nhiéu dit liéu thi ngoai tdc dd qui dinh thdng nhat
gitta 2 hé thong k&t ndi v6i nhau con phdi quan tAm dén tdc do x 1y dit liéu nhan vé va 1y dir
liu @€ gdi di dé€ khong bi mat dit liéu trong qua trinh truyén va nhan. Mot trong nhitng gidi phap
dé ki€m tra xem dif liéu c6 bi mat hay khong thi phai sit dung thli tuc bit tay.
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Cliwsng 7: Foat ding wgdit

I. GIOITHIEU :

Ngit st dung trong vi x{ 1y hay vi diéu khi€n hoat dong nhu sau: vi xi 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 bing phan ciing hay su tic dong bén trong 1am cho vi xit 1y ngirng thuc hién chuong
trinh chinh d€ thyc hién mot chuong trinh khic (con goi 1a chuong trinh phuc vu ngit ISR) va sau
khi thuc hién xong vi xit 1y trd lai thuc hién ti€p chuong trinh chinh. Qué trinh 1am gidn doan vi x{t
ly thyc hién chuong trinh chinh xem nhu 12 ngit.

C6 nhiéu sy tic dong lam ngirng chuong trinh chinh goi 13 cdc ngudn ngit, trong vi diéu
khién khi timer/counter d&€m tran s& tao ra ngit. Ngit déng mot vai trd quan trong trong 1ap trinh
di€u khién.

Khi st dung ngit s& cho phép vi xtt 1y hay vi diéu khién dap ¥ng nhiéu sy kién quan trong va
gidi quyét su kién d6 trong khi chuong trinh khidc dang thyc thi. Vi du: vi diéu khién dang thuc
hién chuong trinh chinh thi c6 dit liéu tir hé thdng khdc gdi dén thi vi diéu khi€n ngirng chuong
trinh chinh dé thuc hién chuong trinh phuc vu ngit nhin dit liéu xong i trd lai ti€p tuc thuc hién
chudng trinh chinh, hoic c6 mdt tin hiéu bdo ngit tir bén ngoai thi vi diéu khién s& nging thuc
hién chuong trinh chinh d€ thyc hién chuong trinh ngit rdi ti€p tuc thuc hién chuong trinh chinh.

Ta c6 thé st dung ngit d€ yéu cau vi diéu khién thuc hién nhiéu chuong trinh cting mot lic
c6 nghia la cac chuong trinh dugc thuc hi€n xoay vong.
Ta c6 thé minh hoa qua trinh thyc hién 1 chuong trinh trong trudng hdp c6 ngit va khong cé
ngit nhu hinh 7-1.

Time
Main program
(a) Program execution without interrupts

lmcn'ulp[?leval ISR ISR ‘ ISR
execution

A

- * *k * o * * &
Y Y

Base-level ! ; ;
execution igain Main Main Main

Time *Interrupt

—

* ok z i . %
Return from interrupt instruction

(b) Program execution with interrupts

Hinh 7-1. Vi diéu khién thuc hién chuong trinh chinh trong 2 truong hop khong va cé ngdt.

Trong d6 : Ky hiéu * cho biét vi diéu khién ngirng chuong trinh chinh dé thyc thi chuong trinh
con phuc vu ngit ISR. Con ky hiéu ** cho biét vi diéu khién quay trd lai thuc hién ti€p chuong
trinh chinh sau khi thyc hién xong chuong trinh con phuc vu ngit ISR.
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Cliwsng 7: Foat ding wgdit

II. TO CHUC NGAT (INTERRUPT ORGANIZATION) :

Vi diéu khién 89C51 c6 5 ngudn ngit: 2 ngit ngoai, 2 ngit Timer va mot ngit Port ndi ti€p.
Vi diéu khién 89C52 c6 thém mot ngudn ngdt 12 cda timer T2 nhu hinh 7-2. Mic nhién khi vi diéu
khién bi reset thi tit cd cdc ngit sé mat tic dung va dudc cho phép bdi phan mém.

Trong trudng hop cé hai hodc nhiéu ngudn ngit tic dong ddng thdi hoic vi diéu khién dang
phuc vu ngit thi xuit hién mot ngit khéc, thi s& c6 hai cich gidi quyét 1 ki€m tra lién tiép va st
dung ch€& d6 uu tién.

-

IED |—=

TFD

o
N

ﬁj D.: E1 —*
N

L

A =

TFZ
EXFZ

YRV

Hinh 7-2. Vi diéu khién 89C52 c6 6 ngudn ngdt.

1.  Cho phép / cém ngdt (Enable and disabling Interrupt)

Trudc tién ching ta phai hi€u cho phép va khdng cho phép ngit 12 nhu thé nao ? Khi ta cho
phép ngit va khi ngit tic dong thi vi diéu khién s& ngirng chuong trinh chinh dé thuc hién chuong
trinh con phuc vu ngit, con khi khong cho phép thi dii ¢6 sy tic dong dén ngit vi diéu khién van
ti€p tuc thyc hién chuong trinh chinh — khong thyc hién chuong trinh phuc vu ngit.

Trong vi diéu khién c6 1 thanh ghi IE (Interrupt Enable) & tai dia chi 0A8H c¢6 chiic ning cho
phép / cAm ngit. Ta st dung thanh ghi nay d€ cho phép hay khong cho phép ddi vdi tirng ngudn
ngit va cho toan bd cic ngudn ngit.

Hoat ddng cia tirng bit trong thanh ghi cho phép ngit IE dudgc tém tit trong badng 7-1:

| Bit | Ki hiéu Dia chi bit Chic niang (Enable = 1; Dissble = ()
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IE.7 EA AFH Cho phép toan bo hodc cAm toan bd cdc ngudn ngit.
IE.6 - AEH Chua dung dén

IE.5 ET2 ADH Cho phép ngit Timer 2 (8052).

IE.4 ES ACH Cho phép ngit Port ndi ti€p.

IE.3 ET1 ABH Cho phép ngit Timer 1.

IE.2 EX1 AAH Cho phép ngit ngoai External 1 (INT1).

IE.1 ETO A9H Cho phép ngit Timer 0.

IE.O EXO0 A8H Cho phép ngit ngoai External 0 (INTO).

Bdng 7-1. Tém tdt chifc ndng cdc bit ciia thanh ghi IE.

Trong thanh ghi IE c6 bit IE.6 chua diung dén, bit IE.7 1a bit cho phép/cAm ngit toan bod céc
ngudn ngit. Khi bit IE.7= 0 thi cAm hét tit ci cdc ngudn ngit, khi bit IE.7=1 thi cho phép tit ci cic
ngudn ngit nhung con phu thudc vio tirng bit diéu khién ngit clia tirng ngudn ngit.

Vi du dé€ cho phép Timer 1 ngit ta c6 thé thuc hién trén bit:
SETB EA ;cho phép ngit toan bd
SETB ET1 ;cho phép timer 1 ngit
Hoic c6 thé dung 1énh sau:
MOV IE, #10001000B
D&i v6i yéu ciu clia vi du trén thi 2 cdch thuc hién trén 12 xong nhung ta hdy so sdnh 2 c4ch
thuc hién va chd y mot vai diéu trong 14p trinh:
Cdc 1énh ctia cdch 1 khong dnh hudng cac bit con lai trong thanh ghi IE.
Céch tha hai s& x6a cdc bit con lai trong thanh ghi IE.

& diu chuong trinh ta nén khdi gan IE v6i 1énh MOV BYTE, nhung khi diéu khién cho phép
hay cAm trong chuong trinh thi ta s& diing cdc 1énh SET BIT va CLR BIT d€ tranh 1am dnh hudng
dén céc bit khac trong thanh ghi IE.

2. Uutién ngdt (Interrupt Priority) :

Khi c6 nhi€u ngudn ngit tic dong cling lic thi ngit ndo quan trong can thyc hién trudc va
ngit ndo khong quan trong thi thyc hién sau gidng nhu cdc cong viéc ma ta gidi quyét hiing ngay.
Ngit ciing dudc thi€t k&€ c6 su sip x&p thit ty vu tién tir thap d&€n cao dé€ ngudi 1ap trinh sdp x&p cic
ngudn ngit theo yéu cau cong viéc ma minh xi 1y.

Thanh ghi c6 chiic ning thi€t 14p ch& dd wu tién trong vi diéu khién 13 thanh ghi IP (Interrupt
Priority) tai dia chi 0B8H. Hoat dong cia tirng bit trong thanh ghi IP dudc tém tit trong badng 7-2.

Bit | Kihiéu | Dia chi bit Chiic niing

IP.7 | - - Chua st dung

IP.6 | - - Chua st dung

IP.5 | PT2 BDH Uu tién cho sy ngdt Timer 2 (8052).
IP.4 | PS BCH Uu tién cho su ngit Port noi tiép.
IP.3 | PT1 BBH Uu tién cho su ngdt Timer 1.
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IP.2 | PX1 BAH Uu tién cho su ngit ngoai External 1.
IP.1 | PTO B9H Uu tién cho sy ngdt Timer 0.
IP.0 | PX0 B8H Uu tién cho sy ngit ngoai External 0.

Bdng 7-2. Tém tdt chitc niing cdc bit ciia thanh ghi IP.

Khi reset hé thong thi thanh ghi wu tién ngdt IP bi x6a va tit cd cdc ngit & mic vu tién thap
nhat.

Trong 89C51 c6 2 mifc uu tién thap va 2 mic wu tién cao. N&u vi diéu khién dang thyc hién
chuong trinh con phuc vu ngit ¢ mifc wu tién thdp va c6 mot yéu cau ngit véi mic wu tién cao
hon xuét hién thi vi diéu khién phai ngitng thuc hién chuong trinh con phuc vu ngit c6 mic vu tién
thap dé thyc hién chuong trinh con phuc vu ngit méi c6 wu tién cao hon.

Ngudc lai né€u vi diéu khi€n dang thuc hién chuong trinh con phuc vu ngit c6 mic uu tién
cao hon va c6 yéu cAu ngit véi mic vu tién thap hon xuit hién thi vi diéu khién van ti€p tuc thuc
hién cho dé&n khi thuc hién xong chuong trinh phuc vu ngit c6 uu tién cao hon roéi méi thuc hién
chuong trinh phuc vu ngit c6 vu tién thdp dang yéu cau.

Chuong trinh chinh ma vi diéu khién ludn thuc hién trong mot hé thong thi & mic thap nhat,
khong c6 lién k&t v6i yéu cAu ngit ndo, ludn ludn bi ngit bat chdp ngit & mifc vu tién cao hay
thap. N&u ¢6 2 yéu cau ngit v6i cdc vu tién khic nhau xud't hién déng thdi thi yéu cau ngit cé mifc
uu tién cao hon s€ dugc phuc vu trudc.

3.  Kiém tra vong quét lién tiép.

Né&u 2 yéu cau ngit c6 cling mifc vu tién xui't hién ddng thdi thi vong quét ki€m tra lién ti€p
s& xdc dinh yéu ciu ngit ndo s& dugc phuc vu trude tién. Vong quét ki€m tra lién ti€p theo thi tu
vu tién tif trén xudng 1a: ngit ngoai thit 0 (INTO), ngit timer TO, ngit ngoai thit 1 (INT1), ngit
Timer 1, ngét truyén dif liéu ndi ti€p (serial Port), ngit timer 2. Hinh 7-3 s& minh hoa cho trinh ty
trén.

Quan sét trong hinh 7-3 chiing ta thdy c6 6 ngudn ngit cda 89C52 va tdc dung clia cdc thanh
ghi IE hoat dong nhu mot contact On/Off con thanh ghi IP hoat ddng nhu mot contact chuyén mach
gitta 2 vi tri &€ lwa chon 1 trong 2.

Ta hidy bit dau tir thanh ghi IE trudc: bit cho phép ngit toan cuc (global enable) néu dugc
phép s& déng toan bd cdc contact va tly thudc vao bit cho phép ciia titng ngudn ngit cé6 dudce phép
hay khong va ching hoat dong ciing giéng nhu mdt contact: néu dudc phép thi déng mach va tin
hiéu yéu cAu ngit s& dua vao bén trong dé xit 1y, n€u khdng dudc phép thi contact hd mach nén tin
hiéu yéu ciu ngit sé khong dua vao bén trong va khong dudc xi 1y.

Ti€p theo 1a thanh ghi IP: tin hiéu sau khi ra khéi thanh ghi IE thi dwa d&€n thanh ghi IP d€ sip
x&p uu tién cho cdc ngudn ngit. C6 2 mifc dd vu tién: mic vu tién cao vd mifc vu tién thip. N&u
cdc ngudn ndo c6 uu tién cao thi contact chuyén mach sé& dua tin hiéu yéu cau ngit dé dén vong
ki€m tra c6 uu tién cao, n€u cdc ngudn ndo c6 vu tién thap thi contact chuyén mach sé dua tin hiéu
yéu ciu ngit d6 d&€n vong kiém tra ¢ uu tién thap.

Vong ki€m tra ngit vu tién cao s& dugc thuc hién trudc va sé& ki€m tra theo thif tu tir trén
xudng va khi gip yéu cau ngit ndo thi yéu cau ngit d6 s& dugc thuc hién. Sau dé ti€p tuc thuc
hién cho vong ki€m tra vu tién ngit cé mic wu tién thap hon.
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Cliwsng 7: Foat ding wgdit

Trong hinh con cho chiing ta thdy yéu cau ngit truyén dif liéu ndi ti€p tao ra tir t& hgp OR
clia 2 ¢ bdo nhan RI va c¢d bdo phat TI. Khi ngit truyén dit liéu xdy ra va ta mudn biét 12 do cd
nhan hay c& phat tao ra ngit dé thuc hién 2 cong viéc khic nhau thi ta phai ki€m tra ¢ RI va TI
dé bi€t thuc hién cong viéc ndo tudng Wng.

Vi du trong truyén dit liéu: khi c6 bdo ngit truyén dit liéu thi ta phai ki€m tra xem cd RI = 1
hay khong? Né&u ding thi hé thdng khdc dang gdi dit liéu d€n va ta phdi chuyén huéng chuong
trinh phuc vu ngit sang huéng nhian 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 sian sang truyén ki tu ti€p theo va khi d6 ta phai
chuyén huéng chuong trinh phuc vu ngit sang phat dif liéu ti€p theo.

Tuong ty, cic yéu cdu ngit cia Timer 2 tao ra tir t5 hgp OR cda c§ tran TF2 va cd nhap
ngoai EXF2.

Céc bit cd clia cdc ngudn ngit dude tém tit § bang 7-3:

Interrupt Flag SFR Register and Bit Position
External O IE O TCON 1
External 1 IE 1 TCON 3
Timer 1 TF 1 TCON 7
Timer O TF O TCON 5
Serial Port TI SCON 1
Serial Port RI SCON O
Timer 2 TF 2 T2CON 7 (8052)
Timer 2 EXF 2 T2CON 6 (8052)

Bdng 7-3. Tém tdt cdc bit co ciia cdc ngudn ngdt.

L. XULY NGAT:

Khi tin hiéu yéu cAu ngit xuat hién va dugc chdp nhan bdi CPU thi CPU thyc hién cic cong
viéc sau:
% N&u CPU dang thyc hién 1&ch thi phdi chd thyc hién xong 1énh dang thuc hién.
% Gi4 tri clia bd d€m chuong trinh PC dugc cat giit vao Stack (chinh 12 dia chi ctia 1énh
ti€p theo trong chuong trinh chinh).
% Trang thdi ngit hién hanh dudc luu vao bén trong.
Céc yéu cau ngit khic sé& bi ngin lai.
Dia chi ctia chuong trinh phuc vuc ngit tuong ng s& dudc nap vao bd dé€m chuong
trinh PC.
% B4t ddu thuc hién chuong trinh phuc vu ngit ISR.
Trong chuong trinh phuc vu ngit ludn két thic bing 1énh RETI. Khi gip 1énh RETI thi CPU
sé 13y lai dia chi ctia 1énh ti€p theo trong ngin x€&p tra lai cho thanh ghi PC &€ ti€p tuc thuc hién
céc cong viéc ti€p theo clia chuong trinh chinh.

Chd y: chuong trinh con phuc vu ngit khong duogc lam mét hodc lam sai dia chi cua PC da
luu trong ngdn xép néu di€u nay x4y ra thi khi trd lai chuong trinh chinh CPU sé& khong thuc hién
ti€p cong viéc cla chuong trinh chinh va ching ta ciing khong xdc dinh CPU dang lam gi va § dau.
Khi @6 ching ta mat quyén ki€m sodt vi xt 1y.
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Gidng nhu ta dang doc mot cudn sdch vi mot cong viéc khéc ta phdi ngirng lai va ta ¢6 lam
d4u tai trang ta tam ngirng, sau khi lam xong cong viéc thi ta ti€p tuc quay lai d€ doc ti€p cudn
sdch tai noi ta dd dirng. TAt cd déu x4y ra nhu vay thi rat 12 binh thudng nhung trong khi ta thuc
hién cong viéc thi c6 mot ngudi khdc xem cudn sich clia ta va vo tinh 1am mAt dau thi khi ta quay
lai ta s& doc khong ding trang chiing ta dang dirng lai. Nguyén tic Iam viéc clia vi x{t 1y hoan toan
giong nhu vay.

29

Trong “vi diéu khién” thi bd nhS ngin x&p 12 bd nhé RAM ndi nén ching sin sang hoat
dong cho viéc luu trit tam, con ddi véi “vi x{t Iy ” thi bd nhé ngiin x&p sit dung bd nhd ngoai nén
ban phai khdi tao bo nhd ngin x&p phdi 12 viing nhé RAM d€ c6 thé ghi va doc lai dudc, néu ban
khdi tao tai ving nhd EPROM hoic khdi tao tai noi ma bd khong ghi vao dugc thi sé lam mat dia
chi — dit liéu luu vao bd nhd ngin x&p din dén chuong trinh s& thuc hién sai.

Mot diéu cAn phdi chi ¥ nita 13 trong 1ap trinh chiing ta khong dudc nhdy tir chudng trinh con
sang chuong trinh chinh dé thuc hién ti€p chuong trinh vi 1am nhu vay sau nhiéu 1an thuc hién thi
bd nhd ngin x&p sé& bi tran va ghi dé 1én cdc dit liéu khdc lam sai chuong trinh. Trong trudng hgp
nay ching ta sé& thi'y ring chuong trinh chiing ta thuc hién ding mot vai 1an va sau d6 thi sai.

Cdc vecto ngdt (Interrupt Vectors) :

Nhu di trinh bay & trén, khi c6 mdt yéu cau ngit xay ra thi sau khi cat gid tri dia chi trong PC
vao ngin x&p thi dia chi clia chuong trinh con phuc vu ngit twdng ng con goi bdi vecto dia chi
ngit sé dugc nap vao thanh ghi PC, dia chi nay 13 c6 dinh va do nha ché tao vi diéu khién qui dinh.
Céc chuong trinh ngit phai bit diu viét diing tai dia chi quy dinh d6. Cdc vectd dia chi ngit dugc
cho trong bang 7-4:

Interrupt Flag Vectors Address
System Reset RST 0000H
External O IEO 0003H
Timer O TF 0 000BH
External 1 IE 1 0013H
Timer 1 TF1 001BH
Serial Port RIor TI 0023H
Timer 2 TF 2 or EXF2 002BH

Bdng 7-4. Tém tdt vector dia chi ngdit.

Vectd reset hé thong bit dau tai dia chi 0000H: khi reset vi diéu khién thi thanh ghi PC =
0000H va chuong trinh chinh ludn bt diu tai dia chi nay.

Khi ban s dung yéu ciu ngit ndo thi chuong trinh con phuc vu ngit phai viét ding tai dia
chi twong tng. Vi du ban st dung ngit timer TO thi chuong trinh ngit ban phai 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 ngdt clia ngdt INTO tai 0003H va vector dia chi ngit ctia ngdt TO tai 000BH chi cdch
nhau ¢6 9 6 nhé. Néu chuong trinh phuc vu ngét clia ngdt INTO c6 kich thu6c 16n hon 9 byte thi né
sé dung d&€n ving nhé ctia ngdt TO. Cdch gidi quy€t tot nhat 1a ngay tai dia chi 0003H ta vi€t 1énh
nhdy dén mot viing nhd khic rong hon. Con néu cdc ngit TO va cdc ngit khdc khong st dung thi ta
c6 thé vi€t chuong trinh tai d6 ciing dudc.
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Chuong trinh chinh ludn bit dau tai dia chi 0000H sau khi reset hé thdng, néu trong chuong
trinh c¢6 st dung ngit thi ta phai diing 1énh nhay tai dia chi 0000H d€ nhiy d&€n mot viing nhé khic
rong hon khong bi gidi han dé viét ti€p.
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CAU HINH BO THi
NGHIEM VI PIEU KHIEN
CHUGNG TRINH SPKT-C

L Gidi thiéu:
II. Cédu hinh bj thi nghi¢m:
III.  Huédng din sit dung phan mém SPKT_C:



Cliwwng §. Cawu bink 63 thi ngliém & cluvng trintt SPRKT_C

L GIOI THIEU:

Sau khi di nghién cttu vi diéu khién & cdc chuong tir 1 d€n 7 thi ban c6 thé bit diu thuc
hién cdc bai thyc hanh d6i véi vi diéu khi€n d€ gitip ban hi€u ré hon nhitng gi ban di doc.

Céc tng dung ctia vi diéu khién rat da dang nén trong chuong nay t6i mudn gidi thiéu dén
cdc ban cdc bd thi nghiém vi diéu khién tuong d6i ddy dd cdc yéu cdu phin ctng va rat nhiéu
chuong trinh diéu khién c6 thé gitip ban thuc hanh, thi nghiém va c6 thé ty nghién citu, ty hoc.

B0 thi nghiém vi diéu khi€n do ching tdi sdn xuAt c6 nhiéu loai:

B6 thi nghiém loai 16n va bd thi nghi€ém loai nhd.

Bé thi nghiém logi I6n hinh 8-1 c6 cdu hinh nhu sau:

v Bo thi nghiém st dung cdc loai vi diéu khién 89C51, 89C52, 89552, 89S51, 8958252,
89C1051, 89C2051, 89C4051. Pic biét 1a ho 89S c¢6 nhiéu tinh ning hay hon ho 89C.

v' C4c modul thi nghiém gdm cé:

Hé thong thi nghiém vi diéu khién diing bd nhé ndi cé6 dém cac port ngd ra.

Led ma trin 8x8 hai mau xanh va dé.

C6 32 led don 3mm va 8 led don 10mm tich cuc muc 1.

Led 7 doan gdm 8 Led k&t ndi theo phudng phdp quét.

Ban phim 16 phim t§ chifc theo ma tran.

Chuyén d6i tin hiéu tuong tu sang s& (ADC) véi s6 lugng kénh ngd vao 1a 8.
Chuyén d6i tin hiéu so sang tin hiéu twong tu (DAC).

Mach giao ti€p diéu khién dong cd budc.

Mot hé thong vi diéu khién st dung bd nhS ngoai c¢é giao ti€p v6i mdy tinh qua
cong COM, giao ti€p véi 2 IC ngoai vi 8255 d€ mS rong 48 ngd vao ra, giao ti€p
v6i bd nhd RAM 62256 ¢6 dung lugng 32kbyte, va 8279 chuyén dung,

Giao ti€p LCD 16 x2.

Trong bd thi nghiém c6 cd bo nap cho cic vi diéu khién trén va nap dit liéu cho
cdc loai bd nh6 EPROM ho 2716, 2732, 2764, 27128, 27256, 27512 va bd nhd
EEPROM 2816, 2864.

Ngudn cung cip cho hé thong.

Cép két ndi v6i cdng COM.

Céc bus day dé két noi diéu khién.

Bo thi nghiém logi nhé hinh 8-2 ¢é cdu hinh nhu sau:
v' B0 thi nghiém st dung cic loai vi diéu khién 89552, 89S51, 8958252
v' C4c modul thi nghiém gdm cé:

Led ma trin 8x8 hai mau xanh va dé.

C6 32 led don 3mm tich cuc mic O.

Led 7 doan gdm 8 Led k&t ndi theo phuong phip quét.
Ban phim 16 phim t& chic theo ma tran.

Mach giao ti€p diéu khién dong cd budc .

Giao ti€p LCD 16 x2.

Ngudn cung cip cho hé thong.

Cép k&t ndi v6i cdng COM.

Ciéc bus day d€ két ndi diéu khién.
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Hinh 8-1. Bé thi nghiém vi diéu khién logi I6n.
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Hinh 8-2. B6 thi nghiém vi diéu khién loai nhd.
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II. CAUHINHBO THi NGHIEM LOAI LGN:

Bo thi nghiém I6n c6 thé st dung dudc nhiéu loai vi diéu khién 89C51, 89C52, 89S51,
89552, 8958252, 89C1051, 89C2051 va 89C4051. By thi nghiém c6 thé nap chuong trinh cho
nhiéu loai vi di€u khi€n nhu vira néura & trén.

Pic biét 1a vi diéu khién 89S51, 89552 va 8958252 c6 thé nap chuong trinh ngay trong hé
thong dang chay — diéu nay ti€t kiém cho ban khong phii mat nhi€u thdi gian trong qué trinh
gin IC vao bo nap rdi sau khi nap xong lai IC gin vao bo chay néu khong ding phdi lam di lam
lai nhiéu 1an ddi v6i ho 89C — di nhién 89C van c6 thé lam dugc nhung mach dién kha phic
tap. Piéu tién 1gi thit 2 12 d6i v6i 89C ban thdo gin IC trén cdc socket nap va néu ban gin
ngugc thi c6 thé 1am hdng IC, con 89S thi do khdng can thdo gin nén diéu nay sé khong x3y ra.

Chuong trinh st dung cho bd thi nghiém nay 12 SPKT_C rat dé st dung, cho phép ban
soan thdo va bién dich chuong trinh mot cdch nhanh chéng, dé dang tim ra 13i trong chudng
trinh.

Céc phan ti€p theo sé& trinh bay chi ti€t cAu hinh bd thi nghiém, cdch st dung chuong trinh
va chudng 9 sé& cung cip cdc bai thi nghiém thuc hanh c6 thé phuc vu cho cdc ban tu thuc hanh.

TruSc khi thuc hién cdc bai thuc hanh thi ban phdi tim hi€u hé thdng bo thi nghiém. Bo thi
nghiém gdm 2 hé thong:

- Hé thong I: dudc thi€t k& d€ st dung bo nhé ndi clia vi diéu khién - cdc chuong trinh diéu
khién luu trong bé nhé nodi.

- Hé thong II: dudc thi€t k& dé€ st dung kha ning md rong bd nhd ngoai va giao ti€p véi cic
ngoai vi.

- Céc tng dung giao ti€p vé6i cdc hé thong I va 1L
Sau day sé trinh bay cdc mach dién cda td't c4 cdc hé thong va trinh ty didu khién.
Phén 1: Hé thong vi diéu khién dung bd nhé trong.

Vi diéu khién 89C51 c6 4 port (tif port 0 d&n port 3) dugc giao ti€p vdi 4 IC dém 74245 hai
chiéu c6 diéu khién chiéu bing 4 switch. Ngd vao / ra clia cdc IC dém dugc ndi v6i cdc pinheader.
Sd d6 nguyén 1y nhu hinh 8-3 va hinh bd tri linh kién trong bo thi nghiép nhu hinh 8-4.

Trong hinh 8-3 c6 1 socket d€ gin vi diéu khi€n vao thuc hién cdc thi nghiém, chiéu gin
IC viao giong nhu hinh trén. C6 6 jumper [JP] &€ giao ti€p tin hiéu, 4 JP cho 4 port 0, 1, 2,3 di qua
4 IC dém 74245 va hai JP két ndi vé6i portl va port3 — chua qua dém dung d€ két ndi véi cac thict
bi vaora [10] tuy y.

4 IC dém 2 chiéu chi c6 thé hoat dong 1 trong 2 chiéu biing cdch chuyén 4 SW1, 2, 3, 4
trong SW11 tuong tng v4i 4 port O, 1, 2, 3.

SW & vi tri ON thi tin hiéu tir vi diéu khién dua d€n IC — dém — dua ra ngoai.

SW & vi tri OFF thi tin hiéu tit bén ngoai dua dén IC — dém — duwa vao vi diéu khién.

Nit nhan reset R1 dé€ reset vi diéu khién bit dau thuc hién lai tir dau.

Contact ON/OFF diing d€ tit m ngudn cung ciAp cho hé théng. Trudc khi gin IC vao hoic
14y IC ra khdi d€ cai thi nén tit ngudn.
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Hinh 8-3. So dé mach ciia hé thong.
Switch & mitc OFF thi 74245 déng vai trd 12 xudt dit liéu: c6 nghia 1a dit liéu tir vi diéu khién
gdi ra cdc port s& qua cdc IC dém ra ngoai. P€ ting tinh tich cuc vao ra doc 1ap clia cdc port mot

céch ty dong ta ndi cdc port 1 va port 3 ra thing cdc pinheader.
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Hinh 8-4. Hinh chup ciia hé théng 1 — sit dung boé nhd noi.
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Ung dung 1: Ung dung giao ti€p véi Led don
Mot trong nhitng Gng dung don gidn d€ st dung 4 port clia vi diéu khién xuit dit liéu lam
quen véi 1ap trinh ta ¢6 mot hé thdng 32 led don c6 két ndi véi 4 pinheader 8 chan.

Khi muén ding port 1 d€ diéu khién 8 led thi chi cAn ding mdt bus diy 8 sgi k&t ndi 2
pinheader 8 chan tir hé thong vi diéu khién d&€n hé thdng led don.

So dd mach cta 32 led don nhu hinh 8-5 va sd dd bd tri linh kién nhu hinh 8-6:

LED1 LEDo
1 2 1 2
R52 LED2 RE0 LED10
il 2 L I:I 1 3 | 2 s
R53 LED3 RE1 LED11
1 2 1 2
B B
g RS54 LED4 & R62 Lepi2
o — | > 2 | o — 3' 2 |
il RS Leps Sl RE3 LED13
C _: 1 2 C \: .
& RS6 LEDS & R64 LED14
1 2 1 2
P TPz |
R57 LeD7 RES LED1S
R58 LEDs RE6 LED16
o |> 2 | 2 |
=z =z
R59 ol RE7 il
A
LED17 LED25
1 2 2
RS = R76 =
RE9 LED1S R77 LED27
2 1 2
3 R70 LeD20 S R78 Le2s
O_ 1 2 IS : - “-; | 2 |
K R71 Lep21 K R79 Len2e
g R72 Lep22 8 R80 {epao
s p T4 p !
R73 LeD23 R81 LED31
R74 LED24 R82 LED32
I:I 1 I E 2 I:I 1 > I 2
= =
R75 ol R83 o

Ecaencco)

yBicCiolpicioc)

Hinh 8-6. So do linh kién trén by thi nghiém ciia 32 led don.

4 pinheader diing d€ k&t ndi v6i 32 led, ngd vao mic 1 thi led sing , mic 0 led tit.
Chitc ning ctia khoi hién thi led don ding dé két ndi véi 4 port ciia vi diéu khién thuc
hién cdc chuong trinh diéu khién led 1am quen vdi lap trinh vi diéu khién.

Ung dung 2 :  Ung dung giao ti€p véi 8 Led 7 doan va ban phim.
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Hinh 8-7. So dé giao tiép vdi led 7 doan va ban phim.
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Hinh 8-8. So do linh kién trén b thi nghiém ciia 8 led 7 doan.

Trong céc tng dung diéu khién, nhiéu thdng tin dugc nhip tir ban phim ciing nhu cic thdng
tin hién thi trén cdc led 7 doan vi du nhu thi€t 14p nhiét 36 khong ch€ va do nhiét d6 ctia mot hé
thdng.

D€ 1am quen véi cich thic giao ti€p diéu khi€n led va ban phim thi trong hé thdng nay cé
xdy dyng mach dién giao ti€p vé6i 8 led 7 doan loai anode chung theo phuong phdp quét va ban
phim ¢6 16 phim theo dang ma tran. SJ dd nguyén ly ctia led 7 doan va ma trin phim nhu hinh 8-5
va hinh 8-6.

P& diéu khi€n 8 led 7 doan phai dung 16 dudng diéu khi€n: 8 dudng diéu khi€n 7 doan va
d&du chdm thap phan, 8 dudng diéu khién déng ngit 8 transistor.

Tai mdi mot thdi di€m ta chi cho 1 tranistor din va 7 transistor con lai tit, dit liéu gdi ra sé&
sang trén led tuong ng véi transistor din. Sau d6 cho 1 transistor khac din va gdi dit liéu hién thi
cho led d6, qué trinh diéu khién nay dién ra 1an lugt cho d&€n khi hét 8 led.

V6i toc dd gbi dit liéu nhanh va do mit ta ¢6 lwu 4nh nén ta nhin thdy 8 led sdng cung 1 lic.

Mai quét: mifc logic O thi transistor din, mic logic 1 thi transistor ngit.

MA HEX M3 quét diéu khién cic 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

Mai 7 doan: trong hé thdng st dung led 7 doan loai Anode chung nén mifc logic O thi led sdng
va mifc logic 1 thi led tit.

So hex dp g f e d c b a | Ma s hex
0 1 1 0 0 0 0 0 0 CO
1 1 1 1 1 1 0 0 1 F9
2 1 0 1 0 0 1 0 0 A4
3 1 0 1 1 0 0 0 0 BO
4 1 0 0 1 1 0 0 1 99
5 1 0 0 1 0 0 1 0 92
6 1 0 0 0 0 0 1 0 82
7 1 1 1 1 1 0 0 0 F1
8 1 0 0 0 0 0 0 0 80
9 1 0 0 1 0 0 0 0 90
A 1 0 0 0 1 0 0 0 88
B 1 0 0 0 0 0 1 1 83
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C 1 1 0 0 0 0 1 0 C2
D 1 0 1 0 0 0 0 1 Al
E 1 0 0 0 0 1 1 0 86
F 1 0 0 0 1 1 1 0 8E

Céc mi khac ban c6 thé tu thiét lap.
Cé4c transistor va cdc dién tr§ gdn bén dudi bo mach nén ban s& khong nhin thdy trong hinh.
Vi ban phim ta st dung 1 port ndo d6 tiy y chdng han nhu port 1.

Pé diéu khién quét phim thi ta xuat 1 dif liéu 4 bit: trong d6 c6 1 bit & mdc thap va 3 bit &
mic cao ra 4 dudng diéu khién quét ctia ban phim.

Sau d6 ta ki€m tra mic logic ctia 4 ngd nhap dé xem c6 phim nio nhan hay khong:
* N&u c6 phim nhan thi 4 bit nhap s& ¢6 1 bit & mic loige 0 va ti€n hanh thi€t 14p ma phim.

= Né&u khong c6 phim nhan thi 4 bit nhip s& & mifc logic 1 — khi d6 ta chuyén mic logic 0
sang bit quét k& d€ do tim phim khéc.

Véi led 7 doan thi c6 thé cho phép hién thi chif va so - khi d6 c¢6 rat nhiéu chuong trinh Gng
dung c6 thé thuc hién dugc trén hé thong nay nhu chuong trinh d€m sin phidm, chuong trinh d€m
tan sd, chuong trinh ddng ho s8, chuong trinh ddng hd thé thao ...

Ung dung 3: Ung dung giao ti€p tryc ti€p v6i 2 Led 7 doan.

O trén da trinh bay giao ti€p vdi 8 led 7 doan theo phuong phdp quét tuy nhién c6 nhiéu tGng
dung trong thyc t€ ta chi st dung 1 mot 2 led thi n€u sit dung hé théng trén kha phic tap va doi véi
ngudi bit diu nghién citu vi diéu khién thi viéc vi€t chuong trinh sé khd phifc tap nén trong hé
thong thi nghiém nay cé thiét k& thém phan giao ti€p vdi 2 led 7 doan loai anode chung dé tién
cho viéc st dung.

Nén nhd ring néu st dung nhiéu led thi phuong phd quét & trén 1a t8i vu. S dd mach giao

ti€p clia 2 led dd qua dién trd han dong va c6 2 pinheader dé€ nhan tin hiéu nhu hinh 8-9.
; L

i L.I

Hinh 8-9. So do linh kién trén b thi nghiém ciia 2 led 7 doan.
Ung dung 4 : Ung dung giao ti€p véi led ma tran Led 8x8
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Mot trong nhitng ng dung phd bi€n trong quing cdo 13 thdng tin dudc hién thi trén led ma
tran, d€ gitp ngudi hoc hi€u dugc nguyén ly diéu khién led ma trin nhu thé nao thi trong hé thdng
c6 thi€t k& giao ti€p vdi 1 led ma tran 8x8 hai mau xanh va dd. S6 dd nguyén 1y trinh bay & hinh 8-
10.

+12U

2803
o)
fEed | BEG4  PBS4  hEe4  REC4  hEG4 | pBed  HEgH @ el |
HH1 _11 | an a1 g 1g 15
T9 Tof k[ byl kral kria[ b 15[ bt B2 12 | 55 = [ 2 14 13
HHZ 12 | oy o | 12 uf  +12U
& g b K g ke & b Hit 14 |5y g5 |2 10 g
HHE 16 | 4y o |4 BL &7 GND
N ol R R RLE a5 s 16 1 55 5 |2 5557
& (\l Q& HH? 12 | 55 57 |2 EEE: CAPNGLON
Hie 18| jp o7 [ Z 1
HH1 HH2 | HH3 | HH4 | HHE | HHG | HH HHS = P15
Jml?B - 1 1 2
10 11
22 Hy 1 24 17 a0 o1 2 3 4
18 e ¥2 21 16 20 3 3 Bi (3
16 | un vy LB 16 | 4 a7 |2 7 g
3 w1 |18 4l ey g [ B ] Lo
2 s 5 1 1z €0 & 8 11 12
3 e | 12| o |2 13 L4
9 W7 ¥ 7 11 B0 &l g 15 16
12 f yg e L W0 oo |2
>
P N 2%03 % column
20 ¥ ;
0z ————
- i 17 Ic4 JP1e
ne L4 e [y | 1 2
9 & 7 6 8§ 4 3 Il DEZ 1720212 354 M4
(OO e =
RNy b [ o & [ Ted Zu
I I T T T T T T 1360616 11 12
MATRIXGS L1 12 0 71 ‘ 13 14
RN 11 a0 Al g 15 16
1 2 &3 4 8B &£ 7 8 8§ 10 CEND <]
- >
LU TR A N o o [ i 28030 T
J = e
< +
SIYTIIIE
1 7 3 4 8 & 7 8 19

RNO8
Hinh 8-10. So do giao tiép vdi ma trdn led 8x8.

Céc hang va cdt dugc dua qua IC dém 2803. Led ma trdn c¢6 2 mau xanh va d6 c6 8 dudng
diéu khi€n hang, 8 dudng diéu khi€n cdt mau xanh va 8 dudng diéu khié€n cot mau dd — tong cong
1a 24 dudng dugc két ndi v6i 3 pinheader.

Khi mudn diéu khién led ma tran vi du ta dung hé thdng vi diéu khi€n thi trinh tu k&t ndi
mach nhu sau: diing mot port nao d6 tiy ¥ nhu port 3 diéu khié€n hang, ding port 2 hoic port 0 dé
diéu khi€n cdt xanh hodc cot @4 n€u mudn hién thi 1 mau, con mudn hi€n thi 2 mau thi ta ding ca
2 port.

Véi phan ciing di thi€t k&€ & trén sit dung led ma tridn 8x8 c¢6 2 mau xanh va dd, dé diéu
khién led ma trdn sing ta tién hanh gdi dif liéu ra hang va ma quét ra cot. Trong 4 port ciia hé
thong 1 ta sit dung port 3 1am port di¢u khi€n hang va port 2 diéu khi€n cot xanh hoic dé.

S0 dd cda ma tran led 8x8 trong bod thi nghiém nhu hinh 8-11.
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Hinh 8-11. So do6 bé' tri linh kién ciia mach diéu khién led ma trdn.
Pinheader diéu khi€n hang bén trdi va 2 pinheader diéu khién cdt xanh va dd bén dudi.
Ung dung 5 : Ung dung giao ti€p véi ADC 0809 va DACO0808.

H¢ thong ADC: trén bd thi nghiém c6 thi€t k&€ mach giao ti€p véi mot IC ADC 0809. So db
nguyén Iy nhu hinh 8-12 va sd d6 bd trf linh kién trén hé thdng nhu hinh 8-13.
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Hinh 8-12. So do giao tiép ADC 0809.
Trong sd dd trén sit dung ADC0809 c6 thé chuyén ddi 8 kénh dif liéu ngd vao tuong tu. Cic
dudng tin hiéu diéu khi€n bao gdm:
- 8 dudng dif liéu sd truyén tai k&t qua chuyén ddi tir tuong ty sang s&: D7- DO — tin hiéu ra.
- 3 dudng tin hiéu diéu khién chon kénh: CBA — tin hiéu vao.
- 2 dudng tin hiéu diéu khién bit ddu qua trinh chuyén ddi Start, ALE — tin hiéu vao.
- 1 dudng tin hiéu diéu khi€n EOC bdo cho biét qud trinh chuyén ddi k&t thic hay chua — tin
hiéu ra.

Tan s& xung clock &€ ADC chuyén d6i dugc cung cap tir mach dao ddong RC c¢6 tin sd dugc
thi€t k& khodng S00KHz theo s& tay tra citu IC.

Khi stt dung giao ti€p v6i ADC biing vi diéu khién thi phdi st dung port 1 va port 3 chua
dem dé giao ti€p: port 1 chuwa dém dé€ nhan dir liéu vao va port 3 chua dém dé€ vira xudt tin hiéu
diéu khi€n vira nhan tin hiéu bio két thic.

Trong sd d6 nguyén ly d€ thyc hién viéc chuyén ddi thi ngd vao c6 gid 1ap tin hiéu analog
bing 8 bién trd cho 8 kénh, ddng thdi 8 switch [SW ADC] phai & vi tri ON d€ dua tin hiéu vao
mach ADC.

Khi mudn giao ti€p v6i ngudn tin hiéu tuong tu tir bén ngoai thi chuyén SW ADC vé vi tri
OFF d€ hd mach, cdc ngudn tin hiéu tif bén ngoai c6 thé dwa d&€n JP don nim canh bién trd. Trong
JP niy c6 cd ngudn va mass OV.

Bié&n trd VR3 diing d€ chinh dd phan gidi Step Size cho khdi ADC.
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Hinh 8-13. So doé linh kién trén bo thi nghiém ciia ADC 0809 — 8 kénbh.

Cic thi nghiém st dung hé thdng I di€u khién qu4 trinh chuyé&n ddi ADC 0809, phai st dung
2 port @€ giao ti€p: dung port 1 nhap dit liéu tir ADC vao; ding port 3 diéu khién chon kénh, Start,
ALE cta ADC.

K&t qua chuyén d6i doc vé luu vao bo nhé trong vi diéu khi€n can phii hién thi ra led dé
thdy nén phai giao ti€p vdi led 7 doan ta ding port 0 diéu khién cic doan a, b, ¢, d, e, f, g va port 2
diéu khién quét 8 led.
Ung dung 6 : fJ’ng dung giao ti€p véi DAC0808.
So dd nguyén ly clia hé thdng DAC nhu hinh 8-14 va sd d6 bd tri linh kién nhu hinh 8-15.

Trong sd d6 sit dung DACO0808 c6 chiic ning chuyén ddi tin hiéu s& 8 bit sang tin hiéu tuong
tw, 8 dudng D7 — DO dung d€ nhan dit liéu s6 tir hé thong diéu khién. Ngd ra cia DAC 0808 1a tin
hiéu tuong tv dudc dua qua IC khuéch dai dém 741, sau d6 dua dén JP out [ chdt trén 1a tin hiéu ra,
chot dudi 1a OV].

Do phan gidi cia DAC 0808 dudc diéu chinh bing bién trd.
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Hinh 8-14. So do giao tiép DAC 0808.
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Hinh 8-15. So dd linh kién DAC 0808.
Pinheader 8 chan d€ nhan tin hiéu s6 vao va pinheader 2 chin d€ xuit tin hiéu tuong tu ra.
Ung dung 7: Ung dung giao ti&p truc ti€p dong cd budc cong sudt nho.

C6 nhiéu loai dong cd budc nhung trong hé thong nay chi st dung dong co budc loai nhd,
mach dién giao ti€p d€ diéu khién dong cd budc st dung IC giao ti€p 2803 va c6 thé giao ti€p vdi
2 dong co budc.

DPong cd 7 budce st dung 12 loai c6 4 cudn diy — c¢6 5 diu diy ra hodc 6 dau diy ra. Né&u la
loai 5 dau thi ¢6 1 ddu ddy chung va 4 ddu diy con lai s& nhin tin hiéu diéu khién, con loai 6 dau
day ra thi trong d6 s& c¢6 2 ddu diy chung nén ndi lai thinh 1 dau diy chung.

Sd d@d ba tri linh kién ctia IC 2803 dé giao ti€p véi dong co buc nhu hinh 8-16.
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Hinh 8-16. So do linh kién ciia IC 2803 giao tiép véi dong co budc.
Ma diéu khién dong cd budc hdy xem trong chuong trinh diéu khién.
Ung dung 8:  giao ti€p véi hé thong 8 led don.

Ngoai 32 led don da trinh bay thi bd thi nghiém con giao ti€p v6i 8 led don loai 10 ly nhu
hinh 8-17 @€ 1am sinh dong thém cic tng dung nhu hé thong diéu khién den giao thong.
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Hinh 8-17. Giao tiép vdi 8 led 10 ly.

Ddi v6i cdc ting dung nhé — don gidn thi chi sit dung 1 Vi diéu khién 89C51 c6 thé d4p ting
dugc cdc yéu cau diéu khién, nhung néu s& lugng dudng tin hiéu diéu khién vao ra nhiéu hon 4
port va dung lugng chuong trinh 16n hon thi 1 vi diéu khién khong ddp wng duge. Khi d6 phdi st
dung bd nhé bén ngoai dé€ ting dung lugng bd nhé 16n hon va mé rong giao ti€p nhiéu dudng vio
ra hon.

CAu tric hé thong Il nhu hinh 8-18.
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Hinh 8-16. H¢ thong 1I giao tiép véi bo nhd ngodi.

Mot vin dé cin phdi quan tim hon nita 13 khi s& dung bd nhd bén trong mdi I1in thay ddi
chudng trinh thi ph3i x6a va nap lai, d6i vdi hé thong st dung bd nhd bén ngoai thi ta ¢ thé nap
chuong trinh vao b6 nhd RAM chay thtt va hiéu chinh cho d&n khi hoan chinh rit tién dung cho
viéc nghién ctu va thuc hanh, thi nghiém.

Trong hé thdng c6 st dung 2 IC nhé Eprom 2746 c¢6 dung lugng tong cong 13 16 kByte chi€m
ving nhé c6 dia chi:

- Tt 0000H - 1FFFH cho eprom 1: luu trit chuong trinh hé thong va néu st dung cdc
vi diéu khién th€ hé mdi sau nay thi c6 thé sit dung bd nhd ndi bén trong dé luu chuong trinh
va Eprom nay s& khong c6 trong hé thdng.

- Tir 2000H - 3FFFH cho eprom 2: & dang d€ cAm dé luu trit cdc chuong trinh tng
dung hodc sao chép eprom.
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Bd nhd RAM st dung RAM 62256 c6 dung lugng 32Kbyte chi€m dia chi tr 8000H dén
FFFFH. Viing nhé nay dung d€ luu trit dit liéu cho vi diéu khién xt 1y hoic luu trit chuong trinh tir
may tinh gdi xudng d€ chay tht.

Hé thong giao ti€p ban phim 24 phim dang ma tran do IC 8279 phu trach. Pia chi cda IC
8279 dugc thiét k& trong ban dd nhé 1a 4020H va 4021H.

- Pia chi 4020H 14 dia chi @€ doc ma phim.
- Dia chi 4021H la dia chi dung d€ gdi tir diéu khién.

Hé thong st dung LCD dé hién thi thdng tin va phuc vu cho 14p trinh bing tay nhip mi 1énh
du6i dang s6 hex hodc hién thi cdc thong tin lién quan d€n 14p trinh bing mdy tinh.

Pé& md rong thém s6 lugng tin hiéu diéu khién trong hé thdng c6 giao ti€p vdi 2 IC 8255 két
qua dudc 48 dudng diéu khién 10.

IC 8255 — 1 giao tiép véi hé thong tai dia chi 4000H — 4003H. Trong dé:

- Pia chi 4000H dung d€ truy xui't portA.

- Piachi4001H dung d€ truy xué't portB.

- Dia chi 4002H dung d€ truy xuit portC.

- Dia chi 4003H dung dé€ truy xuét thanh ghi diéu khién.

- IC nay da st dung port a va 3 bit thap ctia port C @€ diéu khién LCD.
Chii ¥ khéng nén sit dung cdc duong diéu khién ciia port C vi da phuc vu cho diéu khién LCD.
IC 8255 — 2 giao tiép véi hé thong tai dia chi 4010H — 4013H. Trong dé:

Dia chi 4010H dung d€ truy xudt portA.
Pia chi 4011H dung dé truy xuit portB.
Dia chi 4012H duing d€ truy xuat portC.

Dia chi 4013H diing d€ truy xuat thanh ghi diéu khién.
Tdng cdng c6 6 port — 48 dudng diéu khién dugc k&t ndi v6i 6 pinheader.

Trong hé thdng c6 thi€t k€ mach nap bo nhé EPROM, bo nhé bén trong vi diéu khién ho
MCS-51, 52 thong qua IC diéu khién 8255-3, IC nay dudgc thi€t k& tai dia chi 6000H dén 6003H,
chi phuc vu cho viéc nap b6 nhé khéng dudc st dung cho cédc chic ning khac.

Trén bd thi nghiém c6 2 d& nap: d€ 40 chan diung dé nap bd nhd cta vi diéu khién. P& 28
chan diing d€ nap bo nhd EPROM tir 2732 dén 27512. P& nap bo nhd cla vi diéu khién loai 20
chan 89Cx051 ta st dung d& 40 chan gin IC vao bt ddu tir chan sd 1.

SO db cdc d€ nap chuong trinh cho vi diéu khién va bd nhé nhu hinh 8-17.
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Hinh 8-17. So do 2 socket nap chuong trinh va dit liéu cho vi diéu khién va bo nhé.
Khi nap chuong trinh cho vi diéu khi€n 40 chin thi hiy gidn vao d€ 40 chin véi chiéu nhu
trong hinh 8-18.

Khi mudn nap vi di€u khién 20 chin thi hiy gin vao d€ 40 chian bit diu tir trén xudng nhu
hinh 8-19.

Khi mudn nap cho bé nhé Eprom thi gin IC nhé nhu trong hinh 8-20.

Hinh 8-18. Gdn vi diéu khién 89C51 hodc 89C52 hodc 89S51hodc 89552 vao dé nap chiuong trinh.
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Hinh 8-20. Gdn bé nhd ho 27 hodic 28 vao dé nap.
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Hinh 8-21. B6 thi nghiém giao tiép vdi mdy tinh bing cong COM.
Cdc d€& 40 chan tin s6 sit dung cao nén nhanh hu va hé thdng da thi€t k& c6 thé thay th& dé
dang.

Trong hé thdng c6 giao ti€p ndi ti€p v6i may tinh thong qua cdng COM, vi mach chuyén ddi
muc logic duing MAX 232 nhu hinh 8-21.

Chuong trinh hé thdng diéu khién dugc luu trong bd nhé EPROM.

III. CAU HINH BO THi NGHIEM LOAI NHO:

Bo thi nghiém nhé chi sit dung dudc nhiéu loai vi diéu khi€n 89S51, 89552, 89S8252. Bo
thi nghiém c6 thé nap chuong trinh cho céc loai vi diéu khién nhu vira néu ra & trén va cé thé
nap chuong trinh ngay trong hé thong dang chay ISP, tién Idi ctia ki€u ISP chi c¢6 ddi véi vi diéu
khién ho 89S.

CAu hinh clia bo thi nghiém loai nhé 12 riit gon ctia bo thi nghiém 16n va cdc tng dung cé
dic tinh giong nhu hé thong bo thi nghiém 16n gdm: 32 led don, 8 led 7 doan, 16 phim ma tran, led
ma trin 8x8 hai mau xanh dd, LCD 16x2, va giao ti€p vdi IC 2803 d€ diéu khién dong cd budc loai
nhé. 32 led don tich cuc mic 0, hé thdng khong dung IC dém.

IV. HUGNG DAN SUDUNG PHAM MEM SPKT _C:
1.  Cai dat chuong trinh:

Céc thi€t bi clia chiing toi 1 cdc bo nap hay cdc bod thi nghiém déu s dung chung 1 chuong
trinh diéu khi€n SPKT_C véi cdc version dd dudc cip nhat ngay cang nhiéu tinh ning mdi.

Chuong trinh diéu khi€n bd nap khong cAn cai dit, ban chi cAn copy tit ci cdc chuong trinh
c6 trong dia CD vao thu muc dia C hodc dia nao tly y trong mdy tinh cda ban.

Khi ghi dif liéu 1én CD thi thudc tinh céc file dit liéu 13 “read only”, néu ban chép bing phin
mém Windows commander thi cdc thudc tinh niy ty ddng chuyén sang thudc tinh “archive” va ban
khong phai thyc hién thém thao tac nao nira.
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Nhung n€u ban copy bing cdc chuong trinh khéc thi thudc tinh ndy vAn con va ban phdi tu bd
bing cdch thyc hién theo trinh ty nhu sau:

Buéc 1: vao “My computer” chon § dia va thu muc luu cic files da copy tir dia CD sang. Thu
muc ndy dudc chon bing cdch tré chudt dén va baAm nit trai chuot, thu muc dugc chon sé § trang
thai tich cuc.

Budc 2: sau khi chon xong hdy baAm niit phdi chuot thi 1 menu con xuét hién. Ban hiy chon
1énh “properties” & bén dudi va 1 menu mdi sé& xuat hién. Phia bén dudi c6 3 6 dé chon thudc tinh
la

- 0 “read only”.
-0 “hidden”
- 0 “archive”

Ban hdy chon 6 “archive” va chon “apply” va nhin ok Ia xong.

Sau khi ban bd xong ban c6 thé ki€m tra lai bing cdch vao thu muc va chon mdt tip tin nao
d6 va xem thudc tinh ciia n6 khi d6 né s€ & trang thdi “archive”.

Chi y ban chi thao tdc dugc chuong trinh khi ban d3 bd hét cdc thudc tinh nay. Néu chua bd
thi khi ban truy xudt cdc chuong trinh thi s& c6 thong bido khong cho phép truy xuat “files not
access” va bo nap sé bi treo vi né khong con & trang thai sdn sing nita va ban phdi reset lai bo nap
bing cdch nhan niit reset hodc tit vd md lai ngudn cung cap cho bd nap.

Budc 3: Hay tao mot thu muc “C:\tam” trén dia C cua mdy tinh.

2. Cich s dung chuong trinh:

Sau khi copy xong ban nén tao mot bi€u tugng cho chuong trinh d€ truy xuit nhanh. Kich vio
biéu tugng d€ chay chuong trinh. (n€u ban chua biét tao bi€u tugng thi hay xem siach huéng din sit
dung windows ho#ic hdi ngudi nao biét chi cho ban st dung hoic xem phin huéng din phia cudi tai
li€u nay).

Trong chuong trinh diéu khién nay cho phép cdc ban soan thio chuong trinh cho vi diéu
khién khién va cho phép bién dich va ki€m tra 16i rit dé si dung.

Sau day 1a trinh ty hudng din s dung phdn mém diéu khién va soan thdo chuong trinh.

Sau khi cho chuong trinh chay thi man hinh cla chudng trinh nhu hinh 8-22:
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File SPIPRO 5951/52 £9%xx 859Cx0S1 RW 270 RW_28wex Copy_Mem Run Help RUW_Z4CHK  RJW D3CKN

el t/ads 08 ABIE N ek geus |

Hinh 8-22. Man hinh cia chuong trinh.

Né&u ban mudn dung chuong trinh nay d€ soan thio va bién dich thi hiy thyc hién theo ding
trinh ty ndy. Hay chon menu File, rdi chon New va bit dau soan thio, man hinh soan thdo nhu
hinh 8-23.

J*/SPKT_C 4.0/ - Untitled. ASM NCASICIEY

Fle SPIPRO 8951052 895w B9Cx0S1 RW ZPooc RW 28mcc Copy Mem Run Help RJW 24CH% Ryw 930K

DE?E ftads ¥ ﬁ By ) | oeenbt gigyg |
|

Hinh 8-23. Man hinh ciia chuong trinh soan thdo.

Céch soan thido chuong trinh giéng nhu ban da soan thdo & cdc phan mém khdc va ding theo
yéu cAu néu chua bié€t thi hdy xem cidc chuong trinh miu. Hiy xem chuong trinh vi du miu nhu
hinh 8-24:
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A SPKT € 4.0 - E:Na\ALLBOARD\atonghop\spkt-c\1port0\port0_00.asm .
File SPIPRO &951/52 895xx S9Cx051 RW_2Tooe RW 280 Copy_Mem Bun Help RfW_Z4CEX R

el tlad % $00 AB DT ok Steus |

T T T T T T T T T T T e T e e e
:chuang trinh dieu khien port 0 sang tat
:2u dung bo thi nghiem FE-1.ket noi port 0 den & led bang cap 8 soi

LN

arg 0000k :khai bao dia chi bat dau cua chuong trinh
frain: maw pO.#00h :nap 00wao portl de tat 5 led

lcall delay :goi chuang trinh con delay

mow pl,#0ffh :nap FFwao porl de sang § led

Icall delay :goi chuong trinh con delay

sjmp main :nhay den de lam laitu dau

delay: moe B #0fth :nap hang so delay FFH waao thanh ghi rk

ded maw 1 #0fth :nap hang so delay FFH waao thanh ghi r?

del: dinz 17.clel :giam thanh ghi r? di 1 wa nhay khir? khac 00
dinz rb,ded :giam thanh ghi r6 di 1 wa nhay khi ré khac 00
ret thaat khai chuong trink con

end

Hinh 8-24. Man hinh ciia chuong trinh soan thdo ctia chtr port0_00.asm.

Trong bai nay tén cda file dd soan thdo 1a port0_00 va phan mé rong 1a asm.

Trong bai niy cdc ban khong nhat thi€t phai hi€u chuong trinh toi trinh bay trong nay ma chi
quan tAm dén c4ch thitc sit dung chuong trinh.

Mot s6 diéu cdc ban can phdi quan tim la cdch vi€t chuong trinh sau cho d& xem: nhu
chuong trinh trén.

C4c hang dau tién 1a chd thich chuong trinh 1am gi hay muc dich clia chuong trinh — diéu nay
gitip cdc ban nhd lai chuong trinh mdt cdch nhanh chéng ma khong can phdi doc lai toan bd
chuong trinh.

Chi ¥ ludn ¢6 dau ; ditng truéc mdi hang.

Org 0000H 1a khai bdo dia chi bit diu ctia chuong trinh, chiing ta con nhé khi vi diéu khién
bi reset thi gi4 tri 0000H nap vao thanh ghi PC va chuong trinh bit dau thuc hién tai dia chi nay.

Né&u khong khai bdo hang nay thi mic nhién chuong trinh bién dich sé ty bién dich tai dia chi
0000H.
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Sau khi soan thio xong ban hay ti€n hanh luu chuong trinh vio bd nhé va dinh tén file cin
luu vao, khong cAn ddnh thém phin mé rong, chuong trinh soan thdo tu dong thém vao phan md
rong asm cho ban. Sau d6 ban hiy ti€n hanh bién dich bing cich bam vao bi€u tugng c6 ki hiéu
chit AO d€ bién dich file chuong trinh di soan sang file chuong trinh véi phin md rong 12 OBJ,
LST va HEX (Compile Asm file to Obj file and hex file).

Ban hiy nhin vao hinh 8-25 v4i miii tén trd d&€n biéu tugng truy xuit nhanh va bi€u tugng ndi
1€n:

/7 SPKT_C 4.0 - E:\a\ALLBOARD\atonghop\spkt-c\1lport0O\port0_00.asm

File SPIPRO §951/S2 £9%xx §9Cx051 RW_2Fooc RW_28xo: Copy_Mem Run Help  FyW_ 240K RJW 93CHY

D = | ﬁ%ﬂ W% ¥ [ _ﬁ i3 open st cyaps
El:hul:ung trinh diew khien port 0 sang tat

:su dung bothi nghiem FE-1.ket noi port 0 den § led bang cap & sai

org 0000k :khai bao dia chi bat dau cua chuong trink
main: movw pl.#00h :nap 00 wao portl de tat § led

Icall delay :goi chuong trinh con delay

mow pO.#0fh :nap FFwao pontl de sang 8 led

Icall delay :goi chuong trinh con delay

s|mp main :nhay den de lam lai tu dau

delay: s 1. #0fth :nap hang so delay FFH waa thanh ghi rb

ded: maes 17 #0fth :nap hang so delay FFH waa thanh ghi r?

del: dinz r?7.del -giam thanh ghi r? di 1 wa nhay khir? khac 00
dinz rh.ded :giarm thanh ghi vk di 1 wa nhay khi tb khac 00
ret thoat khoi chuong trinh con

end

Hinh 8-25. Tién hanh bién dich..
Hang thong bdo cudi chuong trinh 1a ASSEMBLY COMLETE, NO ERRORS FOUND
chuong trinh soan thdo t8t nén khong c6 16i.
Pé&n ddy ban da c6 ludn file “hex” dé ban c6 thé nap vao bd nhd clia vi diéu khién.
Pé€ bi€t chuong trinh c6 13i thi ban hiy xem mdt chuong trinh soan thdo c6 16i hinh 8-26 va

chuong trinh bién dich s& x4dc dinh dugc bao nhiéu 15i va vi tri 18i trong chuong trinh dé ngudi soan
thdo chuong trinh bi€t va hiéu chinh rdi bién dich lai cho d&n khi hét 15i.

L&i trong chuong trinh nhu da trinh bay & phan tip 1énh, mot chuong trinh khong c6 16i chua
chic chuong trinh d6 thuc hién ding cong viéc clia ban, viéc ki€m tra & diy chi kiém tra vé ci
phdp. Con cédc chuong trinh trong bai thuc hanh vi da ki€m nghiém nén ddm bio hoat dong ding.

Né&u ban thyc hanh mdt chuong trinh ndo d6 trong nay ma chuong trinh chay khong ding thi
hdy xem lai that k§ cdc lénh xem ban c6 ddnh thi€t 1énh nao hay khong.
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File SPIPREC &951/52 895k S9Cx051 REW 27T EW _28xxx Copy_Mem EBun Help R 2T

DIE‘ H 2 a9 % ¥ [ ﬁ i | oeenkt giays

Chuung trink dleu khuan port 0 sang tat
;su dung bo thi nghiem PE-1. ket noi port 0 den & led bang cap 8 soi

org 0000k :khai bao dia chi bat dau cua chuang trinh
thain; i pL#00h shap 00 wao portd de tat 8 led

Icall delay :goi chuong trinh con delay

oy p O, # 0 :nap FFwao pl:urﬂ:l de sang 8 led

Icall delay

simp main

ASSEMELY COMPLETE, 1 ERROR FOUMD (9]

delay: triaee 1B #0fth :

ded: o 7, #0fth :nap hang so delay FFH wao thanh ghi r?

del: dinz r?.del -giam thanh ghi r? di 1 wa nhay khi r? khac 00
dinz rb.deZ :giam thanh ghi rB di 1 wa nhay khi rg khac 00
ret Ahoat khoi chuong trinh con

end

Hinh 8-26. Chuong trinh cé 16i.

Trong qud trinh bién dich chuong trinh bién dich ciing c6 thong bdo s6 lugng 161 va vi tri clia
16i nhung khong dugc ddy di tot nhat 1a ban hdy xem 13i trong file v6i phan mé rong “Ist” do
chuong trinh bi€n dich tao ra.

Trong file v6i phan md rong Ist s& chi rd cho ban titng hang 1&énh va 18i nim & hang nio va
ban bi€t dudc nguyén nhan giy ra 16i va ti€n hanh hiéu chinh lai chuong trinh.

Do st dung chuong trinh bién dich clia nu6c ngoai nén cdc thong bdo 16i hién thi bing ti€ng
anh.

D€ tién 10i cho viéc md file v6i phAn mG rong Ist thi ban hiy bAm niit chon c6 tén 1 open list
trén thanh menu khi d6 man hinh s& chia 1am 2, bén trdi 12 chudng trinh g&c v6i phan md rong 1a
asm va bén phai1a chuong trinh v6i phan mé rong Ist d€ x4c dinh 16i nhu hinh 8-27.

Trong chuong trinh trén ¢ 2 16i da dugc tim thdy. Ldi & hang nao thi s& xuit hién tai hang
dé trong file Ist. Ban hiy hiéu chinh rdi bién dich lai thi s& hét 15i.

Sau khi d4 hét 16i ban mudn trd lai man hinh nhu ban dau thi hiy bAm bd open Ist.

Céc 16i thudng x4y ra rat nhiéu d6i v6i ngudi bat diu hoc 1ap trinh vi thudng d4nh sai cd
phép 1énh, sai nhan, dia chi,...

Trong dia CD Rom c6é sin mdt so file dd bién dich ban c6 thé nap thir va doc lai. Céc file
bién soan sidn luu trong cdc thu muc.
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/" SPKT_C 4.0 - E:\a\ALLBOARD\atonghop\spkt-c\1port0\port0_00.asm

Fle SPIPRO B951/57 89%x B9Cx0S1 RW 2Pocr RW 28occ Copy Mem Run Help RJW 24008 RJW 93C2X

NEH 4ad% v0 AB DN s

(]

Echuung trinh dieu khien port 0 sang tat
;5U dung ha thi nghiem PE-1,ket noi port 0 den § led bang cap G ¢ BJ LINE  SOURCE

org 0000k -khai bao dia chi bat da T OO ONCODOOCNN0
2 :chuong trinh dieu khien port 0 2ang tat
main; mav pO.#00h :nap 00vao pontd de tat 3 eudung ba thi nghiem PE-1 ket nai part0 den 8 1
|call delay ;gl:li Ehunng trinh con de 4 o o D
mow 0,01 :nap FFwvaag portd de se b org 0000k ;khai bao dia chi bat
Icall delay ;gai chuang trinh con de B
gjrmp main snhay den de larm laituc (58000 7 main; mov p0.#00h :nap 00 vao
2000E g |call delay :goi chuang trinh
Rannn g rcry 0 #0f :hap FFvao port
S0R#12, LINE #9(0), ILLEGAL CHARACTER IN NUMERI
2000E 10 |call delay :goi chuong trinh
iF2 1 gjmp main ;nhay den de lan
delay: mov o #0fth :nap hang so delay FF 12 L
de?: oy r?,#[lﬁh nap hang 50 de|a3.f FFE 13 N N NI I
del: dinz 17,cel sgiam thanh ghi 7 di Ty 14 :chuongttinh con delay
djnz th,cled ;giam thanh ghl ph i 1y QLR 6 C LA R o8 S E LA RO AL TR O E LTINS E b

ret thoatkhoi chuang trinh 16
Hinh 8-27. M¢ file Ist.
3. Cdng giao ti€p:
Chuong trinh c¢é thé ty dong chon tir cdng COM1 d&€n COM?20. T6c @6 1a ¢d dinh 19200
khong nén thay ddi.
4. Nap bd nhé vi diéu khién 89C51/52:
Trong bd thi nghiém cé thé nap dugc chuong trinh cho nhiéu loai vi diéu khién. 6] phin

ndy sé& trinh bay trinh ty nap chuong trinh cho vi diéu khién loai 89C51 va 89C52, 2 vi diéu
khién nay dugc thi€t k& d€ cho phép nap song song.

Chay chuong trinh SPKT_C va mdy tinh ¢6 két ndi bd nap hodc bo thi nghiém thi ban c6
th€ nap file hex can nap vao vi diéu khién tién trinh thyc hién nhu sau:

- Gin vi diéu khién vao socket nap nhu da chi rd & trén.

- Chon menu lIénh 8951/52 khi @6 ¢c6 mdt menu xuit hién nhu hinh 8-28.
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' SPKT_C 4.0 - D:iakal | BOARDAatonghopkathanghl portOiporid 00.asm
N 9%k S9Cx051 RW _2Woor RW _Z8xxx  Copy_Mem Run Help  RJW_24TkK RW S3CKN

Fil=  SPIPRO

o0, Write HEX
DEHE e
1 Clear_‘Write HEX
OO0
:chuong tri Clear Mem 1) tat
‘sudung b Write lock bit ni port 0 den 8 led bang cap 8 soi
oo Read sign
= BI :khai bao dia chi bat dau cua chuang trinh
Read BIM

T Clear_\rite BIN

:nap 00 wao portl de tat § led
:goi chuong trinh con delay
:nap FFwao pontd de sang 8 led
:goi chuong trinh con delay
:nhay den de lam laitu dau

Clear not sign
Write nok sign HE=
Read not sign HEX

delay: maow rB#0fth  nap hang so delay FFH vao thanh ghi rb

ded: mow 17 #01th :nap hang so delay FFH wao thanh ghi r?

del : dinz r7.del :giam thanh ghi r? di 1 wa nhay khir? khac 00
djnz rb.ded .giam thanh ghi rb di 1 wa nhay khi b khac 00
ret thoat khoi chuang trinh con

end

Hinh 8-28. M& menu dé nap vi diéu khién ho 89C..

Lénh “Write Hex” : c6 chifc ning ghi dit liéu s6 hex tir mdy tinh gdi xudng va nap vao
viing nhé da x6a. Qua trinh ghi dif liéu vao va c6 ki€m tra lai, néu ghi khong dudc sé c6 thong
bdo vé cho mdy tinh bi€t va qud trinh ghi s& ngling ngay lap titc. Khéng ghi dugc dit liéu vao vi
diéu khién la do c6 nhiéu Ii do: vi diéu khi€n hdng hay bd nhS chua x6a hoic vi€t chuong trinh
nim ngoai viing nhd clia vi diéu khién hoic kich thudc clia chuong trinh 16n hon dung lugng bo
nhd ndi cho phép.

Lénh “Read Hex”: ¢6 chic ning doc dif liéu tif bd nhd cia vi diéu khién vé hién thi trén
mdy tinh dang s hex.

Lénh :Clear Write — Hex”: ¢6 chifc ning vira x6a bo nhé va nap dit liéu cho vi diéu khién.
Lénh “Clear mem”: ¢ chifc ning x6a bd nhd ctia vi diéu khién.
Lénh “Write — lock bit”: c6 chitc ning khod bd nhd khong cho doc dit li€u ra.

Lénh “Read sign”: ¢6 chitc ning doc ma cta IC do nha sidn xuit qui dinh. Ban hdy xem
data sheet cia tirng IC d€ biét mi cla tirng loai vi diéu khién.

Lénh “Write bin” : ¢c6 chic ning ghi dit liéu dang file BIN tf may tinh g&i xudng va nap
vao ving nhd di x6a. Qua trinh ghi dit liéu vao va c6 ki€m tra lai, néu ghi khong dudc sé& c6
thong bdo vé cho mdy tinh bi&t va qu4 trinh ghi sé& ngirng ngay 1ap tifc.

Lénh “Read Bin”: c6 chifc ning doc dif liéu tir bd nhd cda vi diéu khi€n vé& mdy tinh va
luu dang file bin — khong thé hién thi trén man hinh.
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Lénh :Clear Write — Bin”: ¢6 chtic ning vira x6a bo nhé va nap dit liéu cho vi diéu khién
dang file BIN.

Lénh “Clear -Not sign”: ¢6 chifc ning x6a bd nhd cda vi diéu khi€n ma khong cin ki€m
tra IC c6 hay khong.

Lénh “Read not sign hex”: ¢6 chifc ning doc ma dang file hex ma khong ki€m tra IC c6
hay khong.

Lénh “Write - Not sign hex”: ¢6 chitc ghi dit liéu vao bd nhé ma khong cin kiém tra c6 IC
hay khong. N&u khong ghi dudc thi sé ngirng ngay 1ap tifc.

Céc 1énh sau cuing dudc thyc hién vi mot s6 IC do nha sdn xudt khdong c6 mi clia nha sdn

A

xuat.
Khi ban thyc hién 1 trong cdc 1énh trén néu hé thong k&t ndi khong tSt hodc sai cdng thi sé
c6 1 cau thong bio khong két ndi duge nhu hinh 8-29:
Chi y: trén cdc bi€u tugng truy xuit nhanh c¢é 1 biéu tugng hinh IC cho phép ban nap va xéa
vi di€u khi€n 89C51.
ﬁ S5PKT_C 4.0 - E:\Ww\ALLBOARD\atonghop \spkt-c\lport0\port0_00.asm '__J _,.)' _,.‘J_J

File SPIPRO 8951/52 895xx S89Cx051 RW_2Fxxx BW_ 280 Copy_Mem Run Help B _24C R

DE? B a9 % 0O ﬁ i | ooeenkt Siane

EChUDﬂg trinh dieu khien port 0 sang tat
:zu dung bo thi nghiem PE-1.ket noi port 0 den 8 led bang cap 8 sai

org 0000k :khai hao dia chi bat dau cua chuong trinh
main: mav pl.#00h :nap 00 wao portl de tat § led

Icall delay :goi chuang trinh caon delay

o Pl A0 nap FFwao portl de sang 8 led

Icall delay :goi chuong trin

simp main :nhay den de lal

delay: o b #0fth :nap hang so de h ghi 6

ded: man 17 A0fth :nap hang so delay FFH wao thanh ghi 17

del: dinz r7.del :giam thanh ghi 17 di 1 wa nhay khir? khac 00
djnz rb.deZ cgiam thanh ghi 16 di 1 wa nhay khirb khac 00
ret thoat khoi chuong trinh con

end

Hinh 8-29. Thong bdo mdy tinh chua két néi véi bé thi nghiém.

Khi khong k&t ndi dugc thi nén xem lai ngudn cung cip cho thi€t bi nap hoic bd thi nghiém
c6 hay chua va hay reset lai thi€t bi hodc tit md lai ngudn cung cip. N&u dang gin vi diéu khién
vao socket d€ nap thi hay I14y ra va thit lai cho d&€n khi két ndi dugc. Néu vin khong dugc thi hiy
goi cho ching t6i xu 1y.
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Khi k&t ndi t6t ma ban chua gin IC vi diéu khién trén socket nap thi s& c¢6 1 ciu thong bdo
xud't hién nhu hinh 8-30:

ﬁ SPET C 4.0 - E:va\ALLBOARD atonghop \spkt-oh lportO\portl_00.asm L AN LN L .

File SPIPROD 8951)52 B9Sxx BOCxO51 HW_ 27w BEW_2Bxxx  Copy_Mem BRun Help RMW_24Cxs BfW 93

DB‘ H ¢ a9 % + ﬁ i3 apen st Siatys |

El:hucnnl:_q trinh dieu khien port 0 sang tat
;su dung bo thi nghiem FE-1,ket noi port 0 den § led bang cap 8 soi

org 0000k :khai bao dia chi bat dau cua chuong trinh
Frain: maov pll,#00h ;nap 00 wao pornl detat § led

Icall delay ;goi chuong trinh con delay

o pll #0ff :hap FFwao porl de sang & led

Icall delay :goi chuong triph

Sjmp main

delay: maw 1B, #0ffh ;nap hang so ghi rb

de?: maow 17 #0fth ;nap hang so delay FFH wao thanh ghi r?

del : djnz r7.del giarm thanh ghi r? di 1 wa nhay khi r? khac 00
djnz rb,ded :giam thanh ghi rb di 1 wa nhay khi rb khac 00

ret thoat khoi chuong trinh can

Hinh 8-30. Chuong trinh théng bdo chua tim thdy IC vi diéu khién trén socket..

Thong b4o cho biét 1a ban chua gin IC trén socket nap hoidc néu c6 gidn ma IC da hdng hoic
gin chua ding hoidc chua ti€p xtc t6t - ban phai xem lai.

Chii y la gdn IC phdi diing cuc tinh da qui dinh néu khong sé lam héng IC.

Khi moi thit d3 sin sang thi ban hiy chon 1énh x6a va ghi d€ thuc hién 2 chitc ning 1 x6a va
ghi dir liéu vao bd nhd.

Khi thyc hién t6t thi qué trinh ghi sé& dugc thuc hién va cudi cling s&€ c¢6 1 ciu thong bdo 1a
qué trinh ghi hoan tat nhu hinh 8-31.

Khi ban mudn doc dit liéu tir bd nhé ctia vi diéu khién vé thi ban hay chon 1€nh “Read hex”
va sau d6 quéa trinh doc sé& dién ra va két thic qué trinh doc khi hét dit liéu. Hé thdng nap tr dong
nhan biét vi diu khién 89C51 hoic 89C52.

Dit liéu doc vé€ ban can luu thi Ivu dudi dang file hex v6i tén va phan md rong ban phai dinh
day dd néu khong luu thi ban chon “No” khi thuc hién 1 thao tdc khic.

Sau khi nap xong ban mudn chay thit thi gin vi diéu khién d3 nap chuong trinh vao socket
thir va k&t ndi cdc port vdi led don hoiic led 7 doan hodic cdc thi€t bi bén ngoai va sau d6 md
ngudn va xem két qui chuong trinh chay cé ding hay khong?

Né&u ding thi ban da viét diing con néu sai thi ban phai xem lai phan ciing két ndi ding hay
chua — néu ding rdi thi thdi va néu chua ding thi ki€m tra lai chuong trinh. Trong tifng bai thi
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nghiém ching tdi trinh bay rit rd cach két ndi giita cdc port clia vi diéu khién véi cdc ddi tugng
diéu khién.

/% SPKT_C 4.0 - E:\a\ALLBOARD\atonghop\spkt-c\1port0\tonghopl.hex

File SPIPRO 8951/52 89%5xx 89Cx051 RW 27wk RW_ 28000 Copy_Mem Run Help R/ 240 Ry 930K

e &lad % 0 4B ek gy [CLEARAND WRITE DATAINTO

EChUDﬂg trinh dieu khien port 0 sang tat
:su dung bo thi nghiem FE-1.ket nai port 0 den § led bang cap & sai

org 0000k :khai bao dia chi bat dau cua chuong trinh
Iain: maws pl#00h :nap 00 vao portd de tat 8 led

Icall delay :gaoi chuang trinh con delay

mow p0,#0f :nap FFwao pl:urtEI de sang 8 led

Icall delay ‘nni chunng trinh con

simp main ﬁ Write memory

:chuang trinh con delay

delay: maov rh.#0ffh

El] it | aret
ded: maw 17, #0fth :nap hang so delay FFH waao thanh ghi r?
del : dinz r7.del sgiam thanh ghi r? di 1 wa nhay khir? khac 00
dinz rb.ded cgiam thanh ghi rk di 1 wa nhay khi rk khac 00
ret thoat khoi chuong trinh can
end

Hinh 8-31. Thong bdo sau khi nap xong chuong trinh.

Khi mudn copy dit liéu tic mot vi diéu khién A sang vi diéu khién B thi ta phdi gdn IC A vao dé,
thuc hién chitc ndng doc dit liéu, luu trit dit liéu doc vé trén man hinh bdng 1énh Save trong menu
File va ddt tén file tuy Y khodng 8 ki tw véi phdn mé rong la .hex. Sau dé 1dy IC A ra khéi dé, gdn IC
B vao dé va tién hanh nap bing lénh Write véi file méi viva luu trit. Co thé doc vé va luu file & dang
BIN roi ghi cho cdc vi diéu khién khdc.

Trong chuong trinh nay con nhiéu menu 1énh khdc phuc vu chung cho tit cd cdc bd thi
nghiém khic ma bd thi nghiém nay khong ddp tng dugc nén khong thé tic dong dudc.

Chd y khi thuc hién thao tic doc — ghi ddi v6i ho vi diéu khi€n néu chon nhiim 1énh khéic
thanh 1énh clear thi dit liéu trong bd nhé sé bi x6a hét.

Trong qud trinh nap d4 c6 qud trinh kiém tra va néu khong nap dugc thi hé thdng sé ngiing
va thong bdo khong nap dudc.

Trong mdt chudng trinh n€u ban phan chia nhiéu viing nhd thi hiy chi y ditng dé€ cic ving
nhé x&p chong 1&n nhau va khi dé chuong trinh s& khdng nap dugc.

5. Nap bd nhé vi diéu khi€n 89C2051:
Né&u ban mudn nap chuong trinh vao vi diéu khi€n 89C1051 hodc 89C2051 hoic 89C4051
thi hdy ti€n hanh nhu sau:
- Gin vi diéu khién vao socket nap 40 chan tir trén xudng [chi s dung 20 chin trén] nhu
da trinh bay § trén.
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- Chon menu Iénh 89Cx051 khi d6 c6 mdt menu xuat hién nhu hinh 8-32.
J SPKT_C 4.0 - D:kavAl L BOARDAatonghoplathangtl portOXTONGHOP1 . HEX

File SPIPRO 895152 895xx

B9 x0gl

R ZPaoxx RMWY_Z8xxx Copy_Mem Run Help RS _Z24CEE R 93CK

k' iE | openlst Statu5|

ed bang cap 8 soi

50 dia chi bat dau cua chuang trinh

wao portl de tat 8 led

Y A [] Write HEX
Ded o % Read HEX
Clear _Write HEX
Eu:huu:ung trinh dieu khien pc Clear Mem
:su dung bo thi nghiem FPE-
: read sign
aro 0000k Write BIM
g Read BIM
rrain: rroe ol #1 Clear_\Write BIN
Icall delayxa
maow p0 20
lcall delay
sjmp main

Eu:huu:ungtrinh con delay

delay: ma 1B, #0fth

de?: maw 17 #0fth

del: dinz r7.del
dinz rb,des
ret

end

:goi chuong trinh con delay
:nap FFwao portl de sang § led
:goi chuong trinh con delay
:nhay den de lam lai tu dau

:nap hang so delay FFH wao thanh ghi rb

:nap hang so delay FFH wao thanh ghi r?

:giam thanh ghi r? di 1 wa nhay khir? khac 00
:giam thanh ghi r6 di 1 wa nhay khi ré khac 00
thoat khaoi chuong trinh con

Hinh 8-32. Cdc lénh dé l1ap trinh cho vi diéu khién 89C2051, 89C4051 .

C4c 1énh trong menu nay cé chic ning giéng nhu cdc 1énh trong menu 1énh nap cho vi

diéu khién 89C51/52.
6. Nap by nhg 27xx:

Né&u ban mudn nap chuong trinh vao bd nhé ho 27xx [tir 2716 d&€n 27512] thi hdy ti€n hanh

nhu sau:

- Gin vi diéu khién vao socket nap 28 chian — chd y cich gdn nhw di trinh bay & phan 1.
chii ¥ cdc IC nh6 ¢6 dung lugng nhd hon thi gin gidng chiéu nhu vay nhung bit ddu tinh tir dugi

1é€n.

- Chon menu Iénh RW_27xx khi d6 c6 mot menu xuat hién nhu hinh 8-33.

Trong menu 1€nh nay c6 cac lénh doc dir liéu tir bd nhé va cac 1€nh ghi di li€éu vao bd nhd

v6i phan md rong 12 hex va bin.

Trong tirng menu c¢6 thém menu con d€ cho phép lua chon IC nap theo tirng loai va tirng cip
dién 4p khi thuc hién qué trinh ghi dit liéu vio bd nhé. Khi doc thi khong cin thiét Iva chon dién

ap.

Loai bd nhé ndy xéa biing 4nh sdng tia cuc tim. Khi x6a xong thi dit liéu doc vé 1a FF.

Né&u bd nap khong nap dugc thi hdy xem lai bd nhé da xéa hét dit liéu hay chua bing céch

doc va hién thi trén man hinh m4y tinh.
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DP6i v6i bd nhé Eprom thi ¢6 2 loai: loai nap ngudn 12.5V va loai nap ngudén 25V. Ban
hdy quan sdt dién 4p nap c6 ghi trén IC nhd, n€u nap 12.5V thi ¢6 ghi, con khong ghi thi mic
nhién nap 25V.

o SPKT_C 4.0 - D:iaklL L BOARDVatonghophathanghl portOXTONGHOP1.HEX

File SPIPRO 8951/52 89%xx B9Cx051 [EE k: Rw_28xxx  Copy_Mem Run Help RJwW_24C%%  RfWw 930K
e A w Read Hex » ~
D= H o %g & Write Hax  » @ T oopenlst gigpys)
Readbin  »
E Write bin~ » chwmmoow
;chuong trinh dieu khien paort 0 sang me——————
;su dung bo thi nghierm PE-1.ket noi port 0 den 8 led bang cap 8 soi
T o o e
org 0000k :khai bao dia chi bat daw cua chuong trinh
main: maw pl#00h nap 00 wao portl de tat & led
lcall delayxa :goi chuong trinh con delay
o il #0f :nap FFwvao portl de sang & led
Icall delay :goi chuang trinh con delay
sjmp main :nhay den de lam lai tu dau
T annn
chuong trinh con delay
delay: o 1B, #0fth :nap hang so delay FFH wao thanh ghi rb
ded: o 17, #0fth :nap hang so delay FFH wao thanh ghi r?
del: dinz r7.del :giam thanh ghi r? di 1wa nhay khi r? khac 00
dinz r6,de? cgiarn thanh ghi rb di 1 wa nhay khi rb khac 00
ret thoat khoi chuong trinh con
end
W’
< |

Hinh 8-33. Cdc lénh dé lap trinh cho b nhé eprom ho 27xx .
7. Nap by nhé 28xx:

Né&u ban mu6n nap chuong trinh vao bd nhd ho 28xx [tir 2816 va 2864] thi hdy ti€n hanh nhu
sau:

- Gin vi diéu khién vao socket nap 28 chan gidng nhu gdn Eprom — chi y cdch gin cho ding
chiéu.
- Chon menu Iénh RW_28xx khi d6 c6 mdt menu xuat hién nhu hinh 8-34:

Trong menu 1€nh nay c6 cac I€nh doc dit liéu tir bd nhd va cdc 1€nh ghi dit liéu vao bd nhd
v6i phan md rong 12 hex va bin.

Trong tirng menu c6 thém menu con dé€ cho phép Iya chon IC nap theo tirng loai.

Loai bd nhé nay x6a bing xung dién va trong menu Iénh cho phép xo4 n€u khong thi ban ¢
thé ghi chong 1én khong ciAn quan tim dén dit lidu trudc doé.

Trong qud trinh nap da c6 qua trinh ki€m tra va néu khong nap dugc thi hé thdng sé& ngiing
va thong bdo khong nap dudc.
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Cliwwng §. Cawu bink 63 thi ngliém & cluvng trintt SPRKT_C
M SPET_C 4.00- D:Aavil | BOARDVatonghopiathangi1 portOATONGHOP1.HEX
Fie SPIPRO 95152 89%oc BICxO51 RW 270 Copy Mem Run Help RW_24CKE RJW 930X

Read # L

=R & %ﬂ‘ﬁ' F R open st gras|

Erase ¥

:chuung trinh dieu khien port 0 sang tat
ssu dung bo thi nghiem PE-1.ket noi port 0 den 8 led bang cap 8 soi

org 0000h ;khai bao dia chi bat dau cua chuong trinh
main: mov p0.#00h :nap 00 wao portl de tat 8 led

Icall delayxa ;goi chuong trinh con delay

rmow p0 #0ff :nap FFvao portd de sang & led

Icall delay :goi chuong trinh con delay

sjmp main :nhay den de lam laitu dau

delay: ey 1B, #fth :nap hang so delay FFH wao thanh ghi rb
del: ey 7 #fth :nap hang so delay FFH wao thanh ghi r?
del: dinz r7.del sgiarn thanh ghi r? di 1 wa nhay khi r? khac 00
dinz ré.de? ;giam thanh ghi r6 di 1 wa nhay khi ré khac 00
ret ;thoat khoi chuong trinh con
end
w
< b |

Hinh 8-34. Cdc lénh dé ldp trinh cho bd nhé eeprom ho 28xx .
8. Nap chuong trinh xuéng bo nhé ngoai va chay chuong trinh :

Vi diéu khi€n c6 thé lvu chuong trinh & bd nhé nodi va néu chuong trinh diéu khién 16n hon
bo nhé noi thi phdi sit dung bd nhd ngoai. Khd ning giao ti€p v4i bd nhd ngoai 1a 64kbyte bd
nhé chuong trinh va 64kbyte bd nhd dit liéu. Phan thi€t k&€ va ciu hinh clia hé thong 11 di trinh
bay § trén, & ddy chi trinh bay phin mém c6 lién quan d&€n hé thong thdng I1.

Hé thong thi 2 clia bo thi nghiém nay st dung vi diéu khién két ndi v6i bo nhé bén ngoai
v6i dung Iugng 32kbyte ram ¢6 dia chi tir 8000H dé€n FFFFH.
Céc chuong trinh thyc hanh st dung bd nhé ngoai phdi viét nim trong ving dia chi nay.

Su tién 1gi clia viéc st dung bd ngoai trong hé thong nay la khi ban vi€t mot chuong trinh
nao d6 va mudn chay thi thi chi can nap chuong trinh dé xuéng bd nhé ram rdi chay thit, néu
chua ding thi hiéu chinh va thuc hién lai cho d&n khi chay ding, di€u nay giip ban khong can
phai nap chuong trinh vio bd nhé rat mat nhiéu thdi gian.

Sau khi viét xong chuong trinh va bién dich thanh file hex thi ban c¢6 thé gdi chuong trinh
nay xuéng bo nhé clia hé théng bing 1énh “send pro” hiay xem hinh 8-35.

Khi ban chon lénh “send pro” thi mdt menu xudt hién cho phép ban chon file va géi
xudng bd thi nghiém va sé cé thong bdo két thiic qua trinh géi dit liéu.

Sau khi g&i xong ban c6 thé chay chuong trinh biing 1énh “Run addr” va sau d6 ddnh dia
chi bt dau clia chuong trinh va &n enter. [chd ¥: ddnh ding s6 khong c6 ki hiéu H cho s hex].
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Cliwwng §. Cawu bink 63 thi ngliém & cluvng trintt SPRKT_C

Né&u danh sai dia chi thi chuong trinh s& khong chay hodc chay khong ding chuong trinh
da viét.

Sau khi chay chuong trinh xong ban mudn chay chudng trinh khdc thi phai reset lai dé€
tho4t khdi chuong trinh dang chay d€ bit diu lai chuong trinh méi.

A SPKT_C 4.0 - D:vaval LBOARDYatonghopiathanghd portOATONGHOP 1. HEX
File SPIPRO 895152 B895xx B89Cx051 RMW 2Fome RW 28 Copy Mem Em Help R/ 2403 Ry 930K

Send Pro b

DB‘E & %Bﬂﬁ- ﬁ % 03 T el Run Addr

e T T T T
.chuong trinh dieu khien port 0 sang tat
;su dung b thi nghiem PE-1.ketnoi port 0 den § led bang cap & sai

org 0000k :khai bao dia chi bat dau cua chuong trinh
main: oy p0.#00k snap 00 wao port de tat & led

Icall delayxa :goi chuong trinh con delay

mory pO.#0ff :nap FFvao portl de sang & led

Icall delay :goi chuong trinh con delay

sjmp main :nhay den de lam |aitu dau

delay: rnoey b #0fth :nap hang so delay FFH wao thanh ghi rb
ded: mov 17 #0fth :nap hang so delay FFH wao thanh ghir?
del: djnz r7.del sgiam thanh ghi r? di 1 wa nhay khir? khac 00
djnz rb.de2 :giam thanh ghi r6 di 1 wa nhay khiré khac 00
ret thoat khai chuong trinh con
end
W
< |

Hinh 8-35. Cdc lénh dé nap va chay chuong trinh trén hé thong 2 .

J hé thong II do st dung bd nhé ngoai nén chi con portl va mot s6 bit clia port 3 12 chua sit
dung con cédc port 0, 2 va 2 bit WR va RD ctia port 3 di st dung nén trong cic chuong trinh diéu
khién chi st dung portl va cic port ciia IC ngoai vi 8255 d€ diéu khién.

Céc thong sd va dia chi ctia 8255 thi ban hay xem & phan ciu hinh hé thong bo thi nghiém.
9. Nap bd nhé vi diéu khién 89S51/52 va 89S8252:

Cic vi diéu khién th€ hé mdi hon nhu 89S51, 89S52 hoic 8958252 co nhiéu tinh ning hay
hon cho phép nap song song giéng nhu vi diéu khi€n 89C51 va c6 thém chiic ning nap ndi ti€p.

Trong bo thi nghiém mdi nay cho phép nap chuong trinh cho cdc vi diéu khién 89S song song
giong nhu 89C bing cdc 1énh trong menu 89Sxx nhu hinh 8-36.

Céc 1énh c6 chic ning giong nhu 89C.

Trong qud trinh nap d4 c¢6 qud trinh kiém tra va né€u khong nap dugc thi hé théng sé ngirng
va thong bdo khong nap dudc.
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Cliwwng §. Cawu bink 63 thi ngliém & cluvng trintt SPRKT_C
J SPKT_C 4.0 - D:xavAll BOARDYatonghoptathangi1 portOATONGHOP 1. HEX

File SPIPRO &951/52 REE[NES 59Cx051 RW_27wxx  RW_28wxxx Copy_Mem Run Help RfwW_24Cx:  RIW 93CKX

L i -
BB b rES |8 B sl
| T
AOOOCOOOODCOOD0OOC  Read sign 59552
schuong trinh dieu k
:5u dung bo thi nghi 8 led bang cap 8 soi
oonoooonoonooon: Write Bin §9552
Read Bin 89552
org ) i hao dia chi bat dau cua chuong trinh
‘Write Hex 8955252
main: e e LS 00 wao port de tat § led
g Clear 8953252 chuong trinh con delay
mg  Read Sign 8958252 FF wao portl de sang 8 led
lca chuong trinh con delay
sjr R ' den de lam lai tu dau
Read Bin 8955252
e o Do
.chuang trinh con delay
delay: o 1, # 0t :nap hang so delay FFH wao thanh ghi rb
de: o 17, #0fh :nap hang so delay FFH wao thanh ghi r?
del: dinz r?.del :giam thanh ghi r? di 1 wa nhay khir? khac 00
dinz ré.de? :giam thanh ghi 6 di 1 va nhay khi r khac 00
ret thoat khoi chuong trinh con
end
b
< |

Hinh 8-36. Menu lé¢nh 89Sxx nap chuong trinh cho 89S.

Piéu dic biét 12 89S con cé thém chitc ning nap ndi ti€p c6 nghia 13 ban cé thé gin IC
vio socket chay chuong trinh ctia hé thdng I, r6i c6 thé x6a chuong trinh cti va nap chuong trinh
méi khong can phdi 1dy IC ra va gdn vao socket nap nhu 89C.

Sau khi nap xong hé thdng tv dong chay chudng trinh mdi nap, n€u ban vié€t khong diing
thi hiéu chinh lai chuong trinh va nap lai cho d€n khi chay didng thi thoi.

Su tién 1¢i nay gidp cho ngudi hoc d& ma't nhicu thdi gian gin thao IC giita socket nap va
socket chay thit vd quan trong nhat 1a d& 1am chét IC n€u gdn ngudc chan.

Khi st dung ch&€ d.0 nap ndi ti€p thi hdy st dung cdc lénh ¢6 trong menu SPI PRO nhu
hinh 8-37.

Trong menu nay cé thé nap cho 2 loai IC 89S51, 89S52 va 89S8252. Hiy lya chon 1énh
cho ding véi menu ctia IC dang nap.
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Clisng §. Ciw link 6G thi nglicm & chunng trink SPET_C

A SPKT_C 4.0 - D:AakAlLBOARDYatonghopiathangy1 portOXTONGHOP1 . HEX

File B&31 F'N‘_:- 8951/52 895xx 89Cx051 RW_27xxx RW_28xwx Copy_Mem Run Help RfW_24CxX  RfW 93CHY

.. Read 89552 ) ”
L e s9s2 hex Eﬂ s & A % I T e st
—|  Clear Write Hex
o )
cq Read Sign port 0 sang tat
oy Clear 89552 FE-1 ket noi port 0 den 8 led bang cap 8 soi
W Reset 5952
Lock 89552
00h :khai bao dia chi bat dau cua chuong trinh
Read 8958252
o Wrike 8358252 0.#00h :nap 00 vao portld de tat 8 led
Clear Write hex elaywa :gjoi chuong trinh con delay
Clear BOsE752 0.#0ff nap FFwao pDI‘TD de sang 4 led
Reset 3053752 als_ly :ggoi chuaong trinh con delay
Aun ain :nhay den de lam lai u dau
Lock 89583252
:c:huungtrinh con delay
delay: mow 1B #0fth :nap hang so delay FFH wao thanh ghi 1
de? maow 17 #0fth :nap hang so delay FFH wao thanh ghi r?
del: dinz r7.del :giam thanh ghi 17 di 1 wa nhay khi r? khac 00
dinz rb,de? :giarm thanh ghi 6 di 1 wa nhay khirb khac 00
ret thoat khai chuong trink con
end
b4
< |

Hinh 8-37. Menu lénh SPI PRO cho phép nap chuong trinh truc tiép trén socket chay chay- chi
dung cho ho 898.

Né&u c6 gi xin cdc ban lién hé véi Phi véi s6 dién thoai 0903 982 443 hoic email:
“phu_nd@yahoo.com”.

Chdc thanh cong.
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Chuong 9

CAC BAI THUC HANH
-]



MQT SO QUI PINH
VA CAC LOI THUONG GAP

Mot sé qui dinh ve két noi:

+

S

=

Trén hé thdng I ¢6 4 port 0, 1, 2, 3 va cdc port c¢6 ghi trén hé thong.

Port 0, 1,3 v6i cdc bit thit 0 [LSB] dé&n bit thit 7 [MSB] theo thif ty tif trén xudng.
Riéng port 2 thi ngugc lai tir dudi 1€n. Trén bd thi nghi€ém da cé tén cho tirng ngd ra.
Khi k&t ndi chi y phai theo thit ty bit O clia port véi bit 0 clia d6i tugng diéu khién.
Khi bit thit O ddng thi cdc bit con lai s€ ding.

TAt ¢4 céc chuong trinh trong hé thdng nay déu dudc kiém tra ra't k§ va viét ding theo
thit tu k&t nodi trén.

Néu 1 yéu cdu nao d6 khong ding thi hiy xem lai phdn k&t n&i va chuong trinh.

: khi viét chuong trinh thudng x4y ra cdc 16i nhu sau:

S6 khong “0” thudng dugc ddnh nham biing chif o.

Sau lénh end thi khong c6 hang hay mot ky tw nao néu khong thi khi bién dich chuong
trinh s& thong bdo c6 16i. Ldi nay c6 thé bd qua.

Céc nhén trong chuong trinh phdi ddnh ding nhu trong sdch huéng din.

Cic chii thich cho cdc 1énh thi phdi nim sau ddu chAm phdy “;”. Cé phan chi thich hay
khdng c6 ciing dugc.

Giita 1énh va thanh ghi phdi c¢6 khodng tring, gitt “org
tring.

Hiy diing nit tab dé viét chuong trinh cho thing hang d€ dé xem va tim 18i nhanh
chéng.

Néu ddnh 1 chuong trinh nao d6 trong tai liéu huéng din ma chuong trinh chay khong
ding thi hay xem k¥ lai c6 ddnh day dd tit cdc 1énh clia chuong trinh hay chua? Tat ca
céc chuong trinh trong tai liéu huéng din da dugc chay thit va ludn ludn ding.

Khi ban ty vi€t modt chuong trinh thi s& ¢6 1 s6 trudng hop chuong trinh khong nap dugc
c6 thé do IC vi diéu khién hdng thi ban c6 thé nap mot chuong trinh nao dé da chay tot,
né€u van khong nap dugc thi IC chic chin dd hong. Con néu nap dudc va chay tot thi 16i
nim & chuong trinh mdi vi€t va nguyén nhin cé thé 13 chuong trinh bi x&p chdng bod
nhd.

Mot trong nhitng 1y do lam cho chuong trinh nhung khong chay 1a do ban vi€t chuong
trinh khong bit dau tai dia chi 0000H,

Hiy doc k¥ cdc yéu cau trude khi thuc hanh.

113

va dia chi phdi c6 khodng
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PHAN 1:

PIEU KHIEN LED PON

(MUC 1 LED SANG, MUC 0 LED TAT)
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THUC HANH VI PIEU KHIEN NGAY :
SO TIET :

LGP :
MSSV :

BAISO : 1-1 . ) )
CHUGNG TRINH PIEU KHIEN LED CHOP TAT.

I.  Muc dich yéu cAu:

Nim vitng 1énh diéu khién xuat dit liéu ra cdc port, bi€t cdch vi€t chuong trinh con delay.
Lam quen v&i phan mém soan thdo chuong trinh, cdch hiéu chinh 15i.
II. Trinh tu thuc hién:

1. Giéai thuat:
BEGIN

o END
2. Kétndi mach theo trinh ty :

- Dung bus day (8 sgi ) k&€t ndi port 0 véi mot trong bon PINHD ctia day 32 led.
3. Khdi dong phan mém, tao File mdi, bién soan chuong trinh sau:

XOOXKIKKHHKHKXXXIEEXKKHKKXXIEXEEKKKHKHKKXXEXEXEKEKKKKKXXEEEXKKHKHKXKXEIXEKKXKHXKXXIXKKKKKXXX
;chuong trinh dieu khien 8 led chop tat ket noi voi port 0
SXXXXXXXRXXKXXXXXXKXKKKKXXXXKKKKKKKXXXKKKKKKKXXXKKXKKKKKKKXKKKKKKKXXXXKKXKKKXX

org 0000h ;khai bao dia chi bat dau cua chuong trinh
Ib: mov  p0,#00h ;nap 00 vao port0 de tat 8 led

Icall delay ;goi chuong trinh con delay

mov  p0,#0ffh ;nap FF vao port0 de sang 8 led

Icall delay ;goi chuong trinh con delay

simp Ib ;nhay den de lam lai tu dau

PXOOXKIKKHKHKHXXXXEXEEXKKHKKXXIXEXEEXKKKXXXXEEEKKKKXKXXEEEKKKKKXKXEXEKKKXXKXXIXIXKKKKXXX
;chuong trinh con delay
SOOI KHKHXXXXEEKKKHKKXXIXEEEKKKXHXKXXEXEXEKKKKKKXXEEEXKKKKXKXEEKKKXXKXXIXKKKKXXX

delay: mov  r6,#0ffh ;nap hang so FFH vao thanh ghi r6
de: mov  r7,#0ffh ;nap hang so FFH vao thanh ghi r7
dinz r7,$ ;giam r7 di 1 va nhay khi r7 khac 00
djnz  r6,de ;giam r6 di 1 va nhay khi r6 khac 00
ret ;thoat khoi chuong trinh con
end
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4. Luu chuong trinh va bién dich chuong trinh. Ki€m tra 16i va hiéu chinh rdi bién dich lai.
Nap chuong trinh vao vi diéu khién.
6. Quan sit k&t qua hién thi clia chuong trinh, n&u k&t qua hién thi khong diing yéu ciu dé
bai thi phdi quay lai chuong trinh chinh stra va lam lai.
III. Chuong trinh miu:

9]

XOOKKKHHKHIXXXEEEKKKHKHKXXXEXEXKKKIKHKKXXEEXEKKKHKHKKXXEEKKKKKXKXEIXKKKKKKXXIXKKKKKXXX
;chuong trinh dieu khien port 16 led chop tat dung port0, 1
SXXXXXXRRXXXXXXXXXKXKKKKXXXXKKXKKKKXXXXKKXKKKKKXXXKKKKKKXKKXKEKKKKKXXXIKKKKKXKXX

org 0000h
Ib: mov  p0,#00h ;tat portO
mov  pl1,#00h ;tat portl
Icall delay ;delay
mov  p0,#0ffh ;sang 8 led
mov  pl,#0ffh ;sang 8 led
Icall delay ;delay
simp Ib ;lam lai tu dau

POOKKKHHKHKKKKKKHKKKKKKKHKKKKKKKKKKKKKKKKHKHKKKKKKKKKKHKKHKKKKKKKKKKKKKKKKKKXKXKXX
;chuong trinh con delay
OOOOKKHKKKHKKKIKIHKHKHKHKIKHHXHKHKHKIKHKHKHKHKHKHKHKHXHKHKHKHKHKHKHXXHXXXXXXXXXXXXXXXKXXX

delay: mov  r6,#0ffh
de: mov  r7,#0ffh
dinz  r7,$
djnz  r6,de
ret
end

IV. Bai tap:
1. Hiy xem chuong trinh miu diéu khién 16 led chép tit diing 2 port 0 va 1 va hay viét
chuong trinh sdang tit 3 port 0, 1 va 3.
2. Hay viét chuong trinh sdng tit 4 port: port0, portl, port2, port3.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO : 1-2 ) 9 o iO(j I;I"?ET :
CHUGONG TRINH PIEU KHIEN LED SANG VA TAT DAN. MSSV -

L Muc dich yéu cau:

Hiéu cich s dung 1énh xoay 8 bit, 1énh nhdy c6 diéu kién dé thuc hién chuong trinh diéu

khién led sdng dan, tit din.

II.  Trinh ty thuc hién :
1. Giai thuat:

sdng dan va tit hét sdng dan va tit dan

Tat 8 led Tdt 8 led

v v

Dich chuyén dit liéu Dich chuyén di liéu
11111111 I14n ludt ra 8 led 11111111 1an ludt ra 8 led

v v

Xoba 8led Dich chuyén dir liéu

00000000 1an lugt ra 8 led
2. K&t ndi mach theo trinh tu :

- Dung bus day k&t ndi port 0 v6i mot trong bdn PINHD ctia day 32 led.
3. Khdi dong phin mém, tao File mdi va bién soan chuong trinh sau:

XOOKKKHKHKHIKXXEEKKKHKHKXXXEXEXKKKHKHXKXXEEEKKHKHKHKKXXEEEKKKKKXKXEIXKKKKXKXXIXKXKKKXXX
;chuong trinh dieu khien port 0 sang dan len va tat het - cach |

;ket noi port 0 den 8 led bang cap 8 soi
SXXXXXXRRXKXKXXXXXXXKKKKXXXXKKKKKKXXXXKKXKKKKKXXXKKXKKKKKKXXKEKKKKXXXXXKKKXKKKXX

org 0000h
Ib: mov  p0,#00000000b ;tat port O

Icall delay ;goi chuong trinh con delay
mov  p0,#00000001b ;sang 1 led

Icall delay ;goi chuong trinh con delay
mov  p0,#00000011b ;sang 2 led

Icall delay ;goi chuong trinh con delay
mov  p0,#00000111b ;sang 3 led

Icall delay ;goi chuong trinh con delay
mov  p0,#00001111b ;sang 4 led

Icall delay ;goi chuong trinh con delay
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mov  p0,#00011111b ;sang 5 led

Icall delay ;goi chuong trinh con delay
mov  p0,#00111111b ;sang 6 led

Icall delay ;goi chuong trinh con delay
mov  p0,#01111111b ;sang 7 led

Icall delay ;goi chuong trinh con delay
mov  p0,#11111111b ;sang 8 led

Icall delay ;goi chuong trinh con delay
simp Ib

PXOOXRXIXKKHKHKXXXEEEXKKKKXXIXEXEXEXKKXXKXXEXEXEKKKKKKXXIXEEXKKKKXKXEXEXKKKKXKXXIXKXKKKKXXX
;chuong trinh con delay
OOKKKHHKHIXXXIEEKKHKHKHKXXXEEXEKKKHKHKKXXEEXEKKHKHKHKKXIEEEKKKKKIKXEIXKKXKHKXXIXIXKKKXKXXX

delay: mov  r6,#0ffh

de: mov  r7,#0ffh
dinz r7,$
djnz  r6,de
ret

end

Trong 14p trinh c6 nhiéu cdch Vi€t chuong trinh tit don gidn dé hiéu nhung dai dong dén
chuong trinh phitc tap khé hiéu nhung ngdn gon tuy thudc vao ddi tugng nghién ctu va ddi tugng
hoc. o] day trinh bay ludn cd 2 cach viét.

Trong cich viét trén ta thdy chuong trinh dé hiéu nhung kh4 dai. Hay cho chay chuong trinh
trén va xem cach viét thit 2.

OO IHKIKIXIIIKIHHHKHKIXIIIKKHHKHKIXIIIKKKIHKHKIXIIIKKHHHKHKIKIIIKKHKHKHKXXIIXIXKK XXX
;chuong trinh dieu khien port 0 sang dan len va tat het — cach Il

;ket noi port 0 den 8 led bang cap 8 soi
OOXIKKHHKIXXXIIIHHKHKHIIXIIIKKHKHKHIXIIXIKEKEHXHKKXXIIIXEKHHKHKKHKIIIXEKIKHXHKKXXIIXIXKEXXKXKXK

org 0000h
Ib: mov  p0,#00h ;tat port O
Ib1: Icall delay ;goi chuong trinh con delay
setb ¢ slam cho bitC =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 ;tra lai cho port0
jnc Ibl ;nhay ve de thuc hien tiep
simp Ib ;quay lai tu dau

SOOI HHKHIXXXIIXEKHHHKHIIXIIIEKKHXHKKIXIIIKEKKHHKKIXIIIXEKHHHKHKIKIIXIXEKEKHXKKXXXIXIXKKX XXX
;chuong trinh con delay
SOOI HHKHIIXXIIIKHHHKHIKIXIIIKHHHKHIIXIIIEKKIHKHKIXIIIKKHHKHKHIIKIIIKKHHKHKXXXIIXIXEX XXX

delay: mov  r6,#0ffh
de: mov  r7,#0ffh
dinz r7,$
dinz  r6,de
ret
end

Giai thich : dé led sang dan 1én ta phai dich mitc 1 vao thanh ghi A, mifc 1 dugc chita trong
bit Cy, 1énh xoay thanh ghi A sang trdi s€ dich mtc 1 tr C vao bit AO cia thanh ghi A. Bit A7 s&
dich sang bit Cy.
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Trong 8 1an dich d4u tién thi sau khi dich, bit Cy ludn biing 0. Nén ta dung 1&énh nhdy cé
diéu kién khi C = 0 thi nhdy d€ quay lai ti€p tuc thuc hién.

Cho dé&n 1an xoay thit 9 thi C = 1 thi diéu kién khdng con thda mian nén 1énh nhdy c6 diéu
kién thi Iénh nhdy “sjmp ” mdi dugc thuc hién dé 1am lai tir dau.

4. Thuc hién cdc budc gidng nhu cdc bai trudce.

III. Céc chuong trinh miu:

1. Chuong trinh diéu khién port 0 sdng dan va tit dan:
XOOKKKHHKHIXXXEEEKKKHKHKXXXEXEXEKKKHKHKKXXEEEKKHKHKHXKXXEXEEKKKKKIKXEIXKKXKHKKXXIXKXKKKKXXX
;chuong trinh dieu khien port 0 sang dan len va tat dan
;ket noi port 0 den 8 led bang cap 8 soi
SXXXXXXRRXKXXXXXXKXKKKKKXXIKKKKKKXXXXKKKKKKKXXXKKXKKKKKKXXKKKKKKXXXXIKKKXKKKXX

org 0000h

Ib: mov  p0,#00h ;tat port O

Ib1: Icall delay ;goi chuong trinh con delay
setb ¢ slamcho bitC =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 ;tra lai cho port0
jnc Ibl ;nhay ve de thuc hien tiep khi ¢c=0

Ib2: Icall delay ;goi chuong trinh con delay
clr c ;lam cho bitC =0
mov  a,p0 ;chuyen noi dung port0 vao thanh ghi A
rlc a ;xoay noi dung thanh ghi A sang trai
mov  p0,a ;tra lai cho port0
ic b2 ;nhay ve de thuc hien tiep khi c=1
simp Ib ;quay ve lam lai tu dau

PXOOXRXEXEXKHKXXXXXEEXKKKKXXIXEXEEXKKXXKXXEEXKKKKXIXXEXEKKKKKKKXEXEKXKKXXKXXIXKXKKKXXX
;chuong trinh con delay
XOOKIKKHHKHIXXXIEKKKKHKXXXEEXEKKKKHXKXXEEXEKKKHKHKKXXEXEKKKKKXKXEXEXKKXXHXKXXIXKXKKKXXX

delay: mov  r6,#0ffh
de: mov  r7,#0ffh
dinz r7,$
djnz  r6,de
ret
end

2. Chuong trinh diéu khién port 0 va port 1 sing din va tit din:
XOOKIKKHKHXHKXXXEEKKKHKHKXXXEIKKKHKHKKXXEEXEKKKHKHKKXXEEEKKKKKXKXEEXKKKKKKXXIXKXKKKKXXX
;chuong trinh dieu khien port 0, 1 sang dan len va tat dan
;ket noi port 0 den 8 led bang cap 8 soi tuong tu cho portl
SXXXXXXRRXEXKXXXXXXXKKKKXXXXKKKKKKXXXXXKXKKKKKXXXKKXKKKKKKXXKKXKKKKKXXXXKKKXKKKXX

org 0000h

Ib: mov  p0,#00h ;tat port O
mov  pl1,#00h ;tat port 1

Ib1: Icall delay ;goi chuong trinh con delay
setb ¢ slamchobitC =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 ;tra lai cho port0
mov  a,pl ;chuyen noi dung portl vao thanh ghi A
rlc a ;xoay noi dung thanh ghi A sang trai
mov  pla ;tra lai cho portl
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jnc Ibl ;nhay ve de thuc hien tiep khi ¢c=0

Ib2: Icall delay ;goi chuong trinh con delay
clr c ;lam cho bitC =0
mov  a,p0 ;:chuyen noi dung port0 vao thanh ghi A
rlc a ;xoay noi dung thanh ghi A sang trai
mov  p0,a ;tra lai cho port0
mov  a,pl ;chuyen noi dung portl vao thanh ghi A
ric a ;xoay noi dung thanh ghi A sang trai
mov pl,a ;tra lai cho portl
ic b2 ;nhay ve de thuc hien tiep khi c=1
simp Ib ;quay ve lam lai tu dau

OOKKKHHKHIXXXIEEKKHKHKHKXXXEEXEKKKHKHKKXXEEXEKKHKHKHKKXIEEEKKKKKIKXEIXKKXKHKXXIXIXKKKXKXXX
;chuong trinh con delay
OOKKKHHKIXXXIEEKKHKIKHKXXXEXEEKKKIKHKKXXEEEKKHKHKHKKXXIEEKKKKHKIKXIIXEKKXKHKXXIXIXKKKXXX

delay: mov  r6,#0ffh
de: mov  r7,#0ffh
dinz r7,$
djnz  r6,de
ret
end

IV. Baitap dng dung:
1. Dung port 0 k&t ndi véi 8 led, hiy viét chuong trinh diéu khién 1 led sdng va di chuyén tir
trdi sang phai.
2. Hay vi€t chuong trinh diéu khién 4 port 0, 1, 2, 3 sing dan va tit din tif trén xudng va tir
duéi 1én.
3. Hay viét chuong trinh diéu khién 4 port 0, 1, 2, 3 sing din va tit din tif ngodi vao trong
va ti trong ra ngoai.
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THUC HANH VI PIEU KHIEN IS\IS?;]{ET |
BAISO :1-3 :

N 2 2 . X LGP :
CHUONG TRINH PIEU KHIEN LED SANG DON MSSV :

L Muc dich yéu cau:

Hiéu cdch st dung 1&énh xoay k&t hgp véi 1énh logic dé thyc hién chuong trinh diéu khién led
sdng don.

II.  Trinh tu thuc hién:
1. Gidi thuat:

Tdt 8 led

!

Mic 1 dich chuyén tir
led 1d@€n led 8

v

Mic 1 dich chuyén tir
led 1@€n led 7

Mic 1 dich chuyén tir
led 1d€n led 2

!

Mtic 1 dich chuyén
vao led 1

2. K&t ndi mach theo trinh tu :
- Dung bus day k&t n6i port 0 v6i mot trong bdn PINHD ctia day 32 led.
3. Khdi dong phin mém, tao File mdi, va bién soan chuong trinh sau :

POOOKXXXEXXXXKKXXXKKXXXEXKXXXKKXXKKKXXKKXXXKKXXXEKKXXIXKKXXKKKXXKKXXXKKXXXKKX
;chuong trinh dieu khien port 0 sang don va tat het - cach |
;ket noi port 0 den 8 led bang cap 8 soi
TXOOOKXXKHKXXIKKKXXEXKXKXKKKXIXKHKXXIKKHKIXEKKKXXKKHKKIXEKHKKXIXKKXXIXKKIXKKXXXKKXXXKXX
org 0800h ;khai bao dia chi luu tru vung du lieu
ma: db 00000000b
db 00000001b
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db
db
db
db
db
db
db

;lan thu hai la 7 byte

db
db
db
db
db
db
db
;lan thu 3 la 6 byte
db
db
db
db
db
db
;lan thu 4 1a 5 byte
db
db
db
db
db
;lan thu 5 la 4 byte

;lan thu 6 la 3 byte
db
db
db

;lan thu 7 la 2 byte
db
db

;lan thu 8 la 1 byte
db

00000010b
00000100b
00001000b
00010000b
00100000b
01000000b
10000000b

10000001b
10000010b
10000100b
10001000b
10010000b
10100000b
11000000b

11000001b
11000010b
11000100b
11001000b
11010000b
11100000b

11100001b
11100010b
11100100b
11101000b
11110000b

11110001b
11110010b
11110100b
11111000b

11111001b
11111010b
11111100b

11111101b
11111110b

11111111b

;byte du lieu cuoi cung = FFH

19,9,9,0,0,0.0,0,0,0,0.0,0,0,0,0.0,0,0,0.0.0,0.0,0,0,0,0.9,0,0,0,0.0,0,0,0,0.9,0.0.0,.0.0,¢.0,0,0,9,.¢.0,0.0.9.0.0,0,0,0.0.9,¢.0,9,0.9,0.9,0,0,0,0.0,

org

Ib: mov

Ib1: clr

movc
mov
Icall

inc

cjne
sjmp

0000h ;khai bao dia chi chtr chinh
dptr,#0800h ;nap dia chi luu du lieu vao thghi dptr
a

a,@A+dptr ;lay du lieu tu bo nho dua vao A

p0,a ;goi ra port 0

delay ;goi chtr con delay

dptr ;tang dptr len o nho ke

a,#0ffh,lb1 ;ktra co phai la byte ket thuc hay chua
Ib ;quay tro lam lai khi da het du lieu

19,9,0,9,0,0,0,0,9,0,0.0,0,0,0.9,0,0,0,0,0,0.9,0,0.0,0.9,0.0,0,0.0,0.9,0,0,.0,0.0,0,9,0,0,0,0.0,0,0,0,0.0,0.9.0,0,0,0.0,0,0,0,0.0,0.0,0,0,0,0.0,0.0.¢

;chuong trinh con delay

19,9,0,9,0,0,0,0,9,0,0.0,0,0,0.9,0,0,0,0,0,0.9,0,0,0,0.9,0.0,0,0.0,0.9,0,0,.0,0.0,0,9,0,0,0,0.9,0,0,0,0.0,0.9.0,0,0,0.0,0,0,0,0.0,0.0,0,0,0,0.0,0.0.¢

delay:
de2:

mov
mov
djnz
djnz
ret
end

r6,#0ffh
r7 #0ffh
r7,$
ré,de
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Theo céch viét 1 ta hdy quan s4t dit liéu trong chuong trinh di dudc sdp x&p theo ding trinh tu
va chuong trinh chi thuc hién nhiém vu la di chuyén 1an lugc cdc byte dif liéu c6 trong bd nhé dem
gGi vao A va sau d6 gdi ra port 0.

Lénh “ma: db dit liéu “ c6 chiic ning nap cdc byte dit liéu vao viing nhé ¢6 dia chi 0800H.
Byte cudi cung 1a FFH 1a byte bdo cho biét hét d74 liéu.

Dit liéu viét dusi dang s6 nhi phan cho d& nhin thdy va cé thé viét dudi dang s& hex — khi dé
chuong trinh s& ngin hon rat nhiéu. Phan khai bdo dif liéu dusi dang s6 hex nhu sau:

org
ma: db
DB
DB
DB
DB
DB
DB
DB
DB

0800h ;khai bao dia chi luu tru vung du lieu
O0H

01H,02H,04H,08H,10H,20H,40H,80H ;
81H,82H,84H,88H,90H,0A0H,0COH
0C1H,0C2H,0C4H,0C8H,0D0H,0E0H
OE1H,0E2H,0E4H,0E8H,0F0H
OF1H,0F2H,0F4H,0F8H

OF9H,0FAH,0FCH

OFDH,0OFEH

OFFH

Chuiong trinh giong nhu trén nhung viét theo cdch II:

SOOI HKIKXXIEEHKHKHKHIXXXEXKKKHKHKXXXIXEKEKKHHKIKXXIIXEKKKHKIKIXIIXEKKXHKKKXXIXIXKKKXKXXX
;chuong trinh dieu khien 8 led sang don dung port 0

;ket noi port 0 den 8 led bang 1 soi cap 8 soi
XOOOKKHHKIKIXXIIIKHHHKHIKIXIIIKKHHKHKIXIIIKEKEIHKHIIXIIIKKHHHKHKKIKIIIXKEKHKHKHXXXIXIXIKKKXKXXX
;dinh nghia cac bien

X0
yO0

dem
tam

ledO
ledl
led2
led3

equ 10h
equ 20h
equ 30h
equ 31h
equ pO
equ pl
equ p2
equ p3

OO HHKIXXIIIIHHHKHIIXIIIKEHHKHKIXIIIEKKHHKHKIXIIIXKHHKHKHIIKIIIXKKHKHKKXXXIXIXEKE XXX
;bat dau chuong trinh chinh
OOKKHHKIIXIIIIHKHHKHIXXIIIKIHKHKHIXIIIEKKHXHKKIXIIIXEKIHKHKKIKIIIXEKIXHXHKHKXIIXIXEXKXKXKXK

Ib2:

Ibl:

org

mov
mov
mov

mov
Icall

mov
mov

mov
mov

mov
orl
mov

Icall

0000h

led2,#0 ;tat cac led chua su dung
led3,#0

led1,#0

led0,#0
delay ;tat 16 led va delay

dem,#8 ;led 1 se di chuyen 8 vi tri
x0,#0

tam,dem
y0,#00000001b ;luu trng thai ban dau

a,yo0
a,x0
led0,a

delay
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clr
mov
rlc
mov

djnz
mov
djnz
limp

c ;xoa Cy de chi dich 1 led di
a,yo0

a

y0,a

tam,Ibl ;giam ndung o nho (11h)<> 0 thi quay lai
x0,led0

dem,b2 ;giam bien dem de xu li lan ke
Ib

19,9,0,9,0,0.0,0,9,0,0.0,0,0,0.9,0.0,0,0,0,0.9,0,0.0,0.9,0.9,0,0.0,0.9,0,0,.0,0.0,0.9,.0,0,0,0.0,0,9,0,0.9,0.9.0,0,0,0,0,0.9,0.9.0,0.0,.0,9,0,¢.0,0.0.¢

;chuong trinh con delay

19,9,0,9,0,0,0,0,9,0,0,0,0,0,0.9,0,0,0,0,0,0.9,0,0,0,0.9,0.0,0,0.0,0.9,0,0,.0,0.0,0,9,0,0,0,0.0,0,0,0,0.0,0.9.0,0,0,0.0,0,0,0,0.0,0.0,0,0,0,0.0,0.0.¢

delay:
del:

III.

mov
mov
djnz
djnz
ret
end

7eh,#040h
7fth,#0ffh
7th,$
7eh,del

Chuong trinh khong khé !, ban hdy ty nghién cdu giai thuat?

Cic chudng trinh méu:
Chuong trinh diéu khién 16 led sang don:

OO KKXXXXEXEEXKKKKKXIXEXEEXKKXXKXXEEXKKKKXKXXEXEKKKKKXKXEEKKKXXKXXIXKXKXKXXX
;chuong trinh dieu khien 16 led sang don dung port 0, 1
;ket noi port 0 va port 1 den 16 led bang 2 soi cap 8 soi
XOOKIKKHHHIXXXEEEKKHKHKKXXIXEXEEKKKKHXKXXEEXEKKKKKKXXEEEKKKHKHKIKXEEXEKKKKXKXXIXKKKKXXX
;dinh nghia cac bien

X0
x1

yO0
yl

dem
tam

ledO
ledl
led2
led3

equ 10h
equ 11h
equ 20h
equ 21h
equ 30h
equ 31h
equ pO
equ pl
equ p2
equ p3

OOOOKKKKKKKHKKKIKHKHKHXHKHKIKHKHKHKHXHKHKHKHKHXHXHKHXHKHKHKHKHKHKHKHKHKHKHKXXXXXXXXXXXXXXKXXX
;bat dau chuong trinh chinh
SOOKKKHKHHKHKHKHKKHKHKKKKKHKHKKKHKKHKHKKKKKKKKKKKKKKKKKHKKKKKKHKHKKKKKKKKKKKHKKKKKKXKXKXX

org
mov
mov

mov
mov
Icall

mov

mov
mov

0000h
led2,#0 ;tat cac led chua su dung
led3,#0

led1,#0
led0,#0
delay ;tat 16 led va delay

dem,#16 ;led 1 se di chuyen 16 vi tri

x0,#0
x1,#0
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Ib2: mov  tam,dem
mov  y0,#00000001b ;luu trng thai ban dau
mov  y1,#00000000b

Ib1: mov  a,yo0
orl a,x0
mov  led0,a

mov a,yl
orl a,x1l
mov ledl,a

Icall delay

clr c ;xoa Cy de chi dich 1 led di

mov  a,y0

ric a

mov  y0,a

mov  ayl

ric a

mov yla

djnz  tam,lbl ;giam ndung o nho (11h)<> 0 thi quay lai

mov  x0,led0

mov  x1,ledl

djnz  dem,Ib2 ;giam bien dem de xu li lan ke
imp Ib

OOOOKKKIKKKKKIKKHKKIIKHKHKHKHKIKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKKIHKHKHKHKHKHKXXHKKKXXXXXXXXXX
;chuong trinh con delay
SOOKKKKKHKKKKKKHKHKKKHKKHKHKKKKKHKHKKKKKKKKKHKHKHKKKKKKHKKKKHKKKKKKKKKKKKKKKKKKKKKKKXX

delay: mov  7eh,#040h
del: mov  7fh,#0ffh
dinz  7fh,$
djnz  7eh,del
ret
end

IV. Bai tap ing dung:

Hay vi€t chuong trinh diéu khién 3 port: port0, portl, port2 sing don.

Hay vi€t chuong trinh diéu khién 4 port: port0, portl, port2 va port3 sdng don.

Hiy vi€t chuong trinh sing don 2 port 0 va 1 tif ngoai vao trong va tlf trong ra ngoai.
Hiy viét chuong trinh sing don 4 port 0, 1, 2 va 3 tif ngodi vao trong va tif trong ra
ngoai.

R
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THUC HANH VI PIEU KHIEN NOAY.:
BAISO : 1-4 . . LGP:
CHUONG TRINH PIEU KHIEN MSSV -

PIEM SANG DICH CHUYEN MAT DAN

L Muc dich yéu cau:
Hiéu cich st dung 1énh xoay k&t hgp véi 1énh logic d€ thyc hién chuong trinh diéu khién led
lam quen véi ldp trinh.

II.  Trinh ty thyc hién: .
1. Gidi thuat diéu khién 8 led dich chuyén mat dan: Begin

\ 4

8 led sdng - delay

X=11111110

Y= 0000 0001

Pém =38

P 4

Led=XorZ

Delay

Xoay Z sang phdi v6i C =0

Z = 0000 0000
S

b

Xoay X sang trdi v6i C =0

Xoay Y sang trdi 8 bit

Gidm bi€n dé€m

e

b

=
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2. K&t ndi mach theo trinh tu :
- Dung bus day k&t ndi port 0 v6i mot trong bon PINHD ctia day 32 led.
3. Khdi dong phin mém, tao File mdi va bién soan chuong trinh sau:

XOOKKHHKIIXXIIEKKHIKHIXXIEXIXEKEKKHKXKXXIXEKEKKHHKHKIXXIEXEKKHKHKHKIKIIIXEKEXXHKHXXXIIXKKKXKXXX
;chuong trinh dieu khien 8 led sang het va diem sang dich chuyen tat dan

;sudung 1 port O
XOOOKHHKIIXIIIIHHHKHIKIXIIXIXKKHHKHIIXIIIKEKEIHKHKIXIIIKKHHKHKHKIKIIIXKKHKHKHKXXXIXIXKKKXKXXX
;dinh nghia cac nhan

x0 equ 11h
y0 equ 21h
z0 equ r0

led0 equ po
ledl equ pl
led2 equ p2
led3 equ p3

dem equ 40h

org 0000h
mov led2,#0
mov led3,#0
mov led1,#0h

main: mov led0,#0ffh
Icall delay

mov dem,#8

mov x0,#11111110b
mov  y0,#00000001b

m2: mov  z0,y0

ml: Icall xoay_z
Icall X_or z
Icall delay

cjne  z0,#00,m1

Icall xoay_X
Icall xoay_y
djnz  dem,m2
ljmp  main

XOOOKKIHKHIKIIIIIIKHHHKHIKIXIIXIKKHHKHKIXIIIKEKKIHKHIIXXIIKKHHKHKHKKKIIIKEKHXHKKXXXIXIXIKKX XXX
;bat dau cac chuong trinh con
ORI HKIIXIIIIKHHHKHIIXIIXIKKHHKKIXIIIKEKEIHKHIIXIIIKKKHKHKHKIKXIIXKKHXHKHXXXIXIXKKXKXXX

xoay_Z: clr c
mov  a,z0
rrc a
mov  z0,a
ret

X_or_z: mov  a,x0
orl a,z0

mov led0,a
ret
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xoay_X: clr c

mov  a,x0
rlc a
mov  x0,a
ret
xoay_y: clr C
mov  a,y0
rlc a
mov  y0,a
ret
delay: mov  r6,#0ffh
de: mov  r7,#0ffh
dinz r7,$
dinz  r6,de
ret
end

III. Céc chuong trinh miu:
Chuong trinh mdu diéu khién 16 led dich chuyén tdt din

SOOI KHKXXXXEEEXKKKKXXIXEXEKKKKHKXXEEXEKKKKXKXXEEKKKKKXKXEEKXKKKXKXXIXKKXKXXX
;chuong trinh dieu khien 16 led sang het va diem sang dich chuyen tat dan

;su dung 2 port 0 va port 1
SXOOKIKKHHKHIXXXEEEKKKHKKXXXEEEKKKHKHKKXXEXEXEKKKHKHKKXXEEEKKKKKIKXEIXEKKKKXKXXIXKXKKKXKXXX
;dinh nghia cac nhan

x1 equ 10h
x0 equ 11h

yl equ 20h
y0 equ 21h

z1 equ rl
z0 equ r0

led0 equ p0
ledl equ pl
led2 equ p2
led3 equ p3

dem equ 40h

org 0000h
mov led2,#0
mov led3,#0

main: mov led1,#0ffh
mov led0,#0ffh
Icall delay

mov dem,#16

mov  x1,#11111111b ;byte cao
mov  x0,#11111110b ;byte thap
mov  y1,#00000000b ;byte cao
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m2:

ml:

xoay_z:

X_or_z:

xoay_X:

xoay_y:

delay:
de:

mov

mov
mov

Icall
Icall

Icall

cjne
cjne
Icall
Icall

djnz
limp

clr
mov
rrc
mov

mov
Irc
mov
ret

mov
orl
mov

mov
orl
mov
ret

clr
mov
rlc
mov

mov
rlc
mov
ret

clr
mov
rlc
mov

mov
rlc
mov
ret

mov
mov
djnz
djnz
ret

y0,#00000001b

z1lyl
z0,y0

xoay_z
X_or_z

delay

z0,#00,m1
z1,#00,m1
xoay_x
xoay_y

dem,m2
main

C
a,z1l
a

zl,a

a,z0
a
z0,a

a,x0
a,z0
led0,a

a,x1l
a,z1
ledl,a

a,x0
X0,a
a,x1l

x1l,a

C
a,yo0
a

y0,a

a,yl
a
yl,a

r6,#0ffh
r7 #0ffh
r7,%
ré,de

;byte thap
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end

IV. Baitap:
1. Hiy viét chuong trinh diéu khién 3 port: 0, 1, 2 giéng nhu trén.
2. Hiy viét chuong trinh diéu khién 4 port: 0, 1, 2, 3 giéng nhu trén.
3. Haiy viét chuong trinh diéu khién 4 port 0, 1, 2, 3 vdi diém sdng dich chuyén mat din tir
theo chiéu tir trong ra va tif ngoai vao.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO :1-5 iO(j I;I"?ET :
CHUGCNG TRINH DELAY SU DUNG TIMER NSy -

L Muc dich yéu cau:
Biét cach tinh todn cdc thong s6 delay ctia timer d€ viét cdc chuong trinh delay chinh xdc.
II. Trinh tu thuc hién:
1. K&t ndi mach theo trinh tu :
- Dung bus day két n6i port 1 véi mot trong bon PINHD cia day 32 led.
2. Khéi dong phan mém, tao File mdi va bién soan chuong trinh sau
PXOCOCKXKXKXKXKXXKXKXKXKXKXKXKKIXKIKXKXKIKIKKKKIXKXKXKXKXKXKKXKXKXKXKXK

; chuong trinh sang tat portl su dung timer lam bo dinh thoi delay 65536 micro giay
XXX XXXXXXEKEXKKKXXXEXEXKKKKHKXXEKEXKKXKKXIE KK KKXKXXIKKKKXKXXXKKKXK

org 0000h
mov  tmod,#01 ; khoi tao timer TO mode 1 dem 16 bit
setb  tr0 ; cho phep timer 0 bat dau dem xung

b61: mov  pl,#00h

Icall delay ; delay 65536 micro giay
mov  pl,#0ffh

Icall delay

simp b6l

SXXXXXXREXXXXXXXXXKKKKKXKXEEXKKKKXKXXEKKKKKKXXXKXKKKKKKXXXKKKKKXXXXKKKXK
; chuong trinh con delay 65535 micro giay
SXXXXXXREXXKXXXXXEKXKKKXKXEEKKKKXXXXKKXKKKKHXXKKKKKXXXXKKKKKXKXXXKKKXK

delay: cIr tfo ; X0a co ngat cua timer 0
mov  tl0,#0 ;hap 0vao TLO
mov  th0,#0 ; hap 0 vao THO
dell: jnb tf0,dell ; kiem tra co tran
ret
end

3. Thuc hién cdc budc gidng nhu trén va xem két qua.

Gidi thich :

Bai sdng tit portl trén gidng nhu bai di lam tru6c day chi khdc 1a thay chuong trinh delay
bing mot chuong trinh st dung timer d€ viéc tinh todn thdi gian dé dang hon.

Hang I&énh d4u tién trong chuong trinh chinh 12 chon mode 1am viéc cho timer TO — hdy xem
chuong timer (timer T1 chua sit dung nén khdng can quan tim).

Lénh tht 2 12 cho phép timer bit diu d€m xung ndi tir mach dao dong bén trong.

Vi chuong trinh trén thi timer TO s& d€m tir gia tri nap ban diu 0000H d&én FFFFH va khi
c6 thém 1 xung nifa thi gid tri d€m s& 12 10000H. Mot ciach don gidn ta c6 thé xem con sd 10000H
dugc chia ra lam 2: s6 “1” dugc luu trong ¢& tran TFO va s6 “0000H” dudc luu trong 2 thanh ghi
THOTLO. S6 xung dém dudc 12 10000H —0000H = 10000 (65536) xung va mdi xung c¢6 chu ki 1

micro gidy nén lugng thdi gian ma timer TO d€m dudc 1a 65536 micro giay.

Trong chudng trinh con ¢é 2 1énh nap lai gid tri cho THO va TLO cua bai nay 1a du vi khi
timer bi tran thi né tw dong 1a cho 2 thanh ghi trén mang gid tri O.
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III. Céc chuong trinh miu:

P& d€m lugng thdi gian nhé hon ta hdy tham khio bai miu dudi day:
POOXXKIKKIHKXXXIEEKEKKHKHKKXXEEKEKKHKHKHKKXXIXEKKKKKKKXIEXEXKXKHKKXXIXEXXKXXXKXXXKKXK
; chuong trinh sang tat portl su dung timer lam bo dinh thoi delay 250 micro giay
SXXXXXXRXEXXXKXXXIXKKKKKXXXEEXKKKKXXXXKKKKKKKKXKKKKKKXXXXXKKXKKXXXXKKKXK

org 0000h

mov  tmod,#01 ; khoi tao timer TO mode 1 dem 16 bit

setb  trO ; cho phep timer 0 bat dau dem xung
b62: mov  pl,#00h

Icall delay ; delay 250 micro giay

mov  pl,#0ffh

Icall delay

simp  b62

SXXXXXXXEXXXKXXXXXKKKKKXXXKKXKKKKKXXXKKKKKKKXXKKKKKKKXXXXKKXKKXXXKXKKXK
; chuong trinh con delay 250 micro giay
SXXXXXXRXEXXKXXXXXEKKKKKXKXEKRKKKKXKXXKKEXKKKKXXXXKKKKXXXXXKKKKKXXXXKKKXK

delay: cIr tfo

mov  tl0,#low(-250) ;hap 05 vao TLO
mov  th0,#high(-250) ; hap FF vao THO
dell: jnb tf0,dell
ret
end
Gidi thich :

Luogng thdi gian clia bai ndy chi ¢6 250 micro gidy, vi gid tri ban ddu nap cho timer 12 FFO5SH
nén khi d€m dé&én 10000H k&t qud xung dé€m dugc 10000H — FFO6H = 00FA (250) va mdi xung c6
chu ky 1 micro gidy nén lugng thdi gian ma timer TO d€m dudcla 250 micro gidy.

D& khdi phai tinh todn phifc tap ta c6 thé viét biing hai 1énh nhu sau:

mov  tl0,#low(-250) ; hap 05 vao TLO
mov  th0,#high(-250) ; hap FF vao THO

Khi bién dich thi trinh bién dich ty ddng tinh todn cho chiing ta.

Chii § v6i céc chuong trinh diéu khién led sang vé6i thdi gian tré nhé thi led sing md nhung
khong chép tit nhu cdc bai ta da vi€t & trén. Trong phan tinh todn chiing ta chua tinh todn cdc Iénh
trong chuong trinh con delay.

Mudn vi€t chudng trinh véi cdc khodng thdi gian 16n hon thi phdi thém thanh ghi vi du mudn
vi€t delay 5 gidy thi ta viét chuong trinh trinh con delay 50 000 ps = 50ms va cho ching thuc hién
100 1an — sau nay chiing ta s& diing timer d€ tao ra cac xung chinh xdc vé thdi gian cho céc bai sau.

IV. Baitap:
1. Hay viét chuong trinh sdng tit port 2 sit dung timer 1am bd dinh thdi delay 5 gidy.
2. Haiy vié€t chuong trinh gidng trén nhung delay 10 gidy.
3. Tuong ty hiy vi€t chuong trinh delay 1 gid.
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PHAN 2:

PIEU KHIEN LED PON

(MUC 0 LED SANG, MUC 1 LED TAT)
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THUC HANH VI PIEU KHIEN NGAY :

BAISO :2-1 SO TIET :
LOP:

CHUGCNG TRINH PIEU KHIEN LED CHOP TAT. NISSV -

L Muc dich yéu cau:
Nim vitng 1énh diéu khién xuat dit liéu ra cdc port, bi€t cdch viét chuong trinh con delay.
Lam quen v&i phan mém soan thdo chuong trinh, cdch hiéu chinh 16i.

II.  Trinh tu thuc hién:

1. Giai thuat: BEGIN

END
2. K&t ndi mach theo trinh tu :
- Dung bus day (8 sgi ) k&€t ndi port 0 véi mot trong bon PINHD ctia day 32 led.
3. Khéi dong phan mém, tao File mdi, va bién soan chuong trinh sau:

OOKKKHKHKHIXXXEEEKKKIKHKXXIXEEEKKKHKHKKXXEXEXEKKHKHKXKXXEE KK KKHKXKXEIXKKKKHKKXXIXKKKKKXXX
;chuong trinh dieu khien port 0 sang tat

;muc 0 led sang - muc 1 led tat
SXXXXXXRRXEXKXXXXXKXKKKKXKXXKKKKKKKXXXKKXKKKKKKXXKKKKKKKKXXKEKKKKKXXXIKKKKKKXX

org 0000h ;khai bao dia chi bat dau cua chuong trinh
main: mov  p0,#00000000b ;sang 8 led

Icall delay ;goi chuong trinh con delay

mov  p0,#11111111b ;tat 8 led

Icall delay ;goi chuong trinh con delay

sjimp  main ;lam lai

OO HKHKHXXXXEEEXKKKKXXIXEEEKKKKHXXXXEEXEKKKKKKXXEXEEKKKKKKKIXEXEKKKXXKXXIXKKKKKXXX
;chuong trinh con delay
SXXXXXXKRXXXKXXXXXKXKKKKKXXXXXKKKKKXXXKKXKKKKKXXXKKKKKKKKKXKXKKKKKXXXXKKXKKKXX

delay: mov  r6,#0ffh

de2: mov 7, #0ffh
dinz  r7,$
djnz  r6,de2
ret

end

181




4. Luu chuong trinh va bién dich chuong trinh. Ki€m tra 161 va hiéu chinh rdi bién dich lai.
Nap chuong trinh vao vi diéu khién.
6. Quan sat két qua hién thi ctia chuong trinh, n€u k&t qua hién thi khong ding yéu cau dé
bai thi phdi quay lai chuong trinh chinh sta .
III. Céc chuong trinh miu:

PXOOERKRXEXKXXXXXXEEXKKKKXXIXEXEKKKXHXXXEXEXKKKKXKXXIXEKKKKKXKXIXEKKKXHKXXIXKXKKKXXX
;chuong trinh dieu khien port 0 va 1 sang tat

;muc 0 led sang - muc 1 led tat
OOKKKHKHKHIXXXEEEKKKHKHKXXIXEXEXEKKKHKHKKXXEEXEKKKHKHKKXXEEKKKKKIKXEIXKKKXHKXXIXKXKKKKXXX

9]

org 0000h ;khai bao dia chi bat dau cua chuong trinh
main: mov  p0,#00000000b ;sang 8 led

mov  pl,#0

Icall delay ;goi chuong trinh con delay

mov  p0,#11111111b ;tat 8 led

mov  pl1,#0ffh

Icall delay ;goi chuong trinh con delay

sjimp  main ;lam lai

PXOOXXRXIXKHKHKHKXXXEEEKKKKKXXIEEEXKKKHXXXXEEXEKKKKXKXXEXEEXKKKKXKIXEXEKKKKHKXXIXKKKKKXXX
;chuong trinh con delay
XOOKKKHHKHIIXXEEEKKHKHKHKXXIXEXIXEKKKHKHKKXXEEXEKKHKHKHKKXXEXEEKKHKKKIKIXEIXKKXKHKXXIXKXKKKKXXX

delay: mov  r6,#0ffh
de2: mov  r7,#0ffh
dinz  r7,$
djnz  r6,de2
ret
end

IV. Baitap:
1. Hiy xem chuong trinh miu diéu khién 16 led chép tit diing 2 port 0 va 1 va hay viét
chuong trinh sdng tit 3 port 0, 1 va 2.
2. Hay viét chuong trinh sdang tit 4 port 0, 1, 2, 3.
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THUC HANH VI PIEU KHIEN NGAY:
BAISO : 2-2 \ ? o iO(,jPT?ET '
CHUGONG TRINH PIEU KHIEN LED SANG VA TAT DAN. MSSV -

L Muc dich yéu cau:

Hiéu cich s dung 1énh xoay 8 bit, 1énh nhdy c6 diéu kién dé thuc hién chuong trinh diéu

khén led sang dan, tit dan.

II.  Trinh ty thuc hién :
1. Giai thuat:

sdng dan va tit hét sdng dan va tit dan

Tat 8 led Tdt 8 led

v v

Dich chuyén dit liéu
000000000 1an lugt ra 8 led

Dich chuyén dit liéu
00000000 1an lugt ra 8 led

v v

Xo6a 8led

Dich chuyén dit liéu

11111111 1an lugt ra 8 led
2. K&t ndi mach theo trinh tu :

- Dung bus day k&t ndi port 0 v6i mot trong bdn PINHD ctia day 32 led.
3. Khdi dong phin mém, tao File mdi va bién soan chuong trinh sau:

XOOKKKHKHKHIKXXEEKKKHKHKXXXEXEXKKKHKHXKXXEEEKKHKHKHKKXXEEEKKKKKXKXEIXKKKKXKXXIXKXKKKXXX
;chuong trinh dieu khien port 0 sang dan len va tat het - cach 1

;truong dai hoc su pham ky thuat-nguyen dinh phu
SXXXXXXRRXKXKXXXXXXXKKKKXXXXKKKKKKXXXXKKXKKKKKXXXKKXKKKKKKXXKEKKKKXXXXXKKKXKKKXX

org 0000h
Ib: mov  p0,#11111111b ;tat port O

Icall delay ;goi chuong trinh con delay
mov  p0,#11111110b ;sang 1 led

Icall delay ;goi chuong trinh con delay
mov  p0,#11111100b ;sang 2 led

Icall delay ;goi chuong trinh con delay
mov  p0,#11111000b ;sang 3 led

Icall delay ;goi chuong trinh con delay
mov  p0,#11110000b ;sang 4 led

Icall delay ;goi chuong trinh con delay
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mov  p0,#11100000b ;sang 5 led

Icall delay ;goi chuong trinh con delay
mov  p0,#11000000b ;sang 6 led

Icall delay ;goi chuong trinh con delay
mov  p0,#10000000b ;sang 7 led

Icall delay ;goi chuong trinh con delay
mov  p0,#00000000b ;sang 8 led

Icall delay ;goi chuong trinh con delay
simp Ib

PXOOXRXIXKKHKHKXXXEEEXKKKKXXIXEXEXEXKKXXKXXEXEXEKKKKKKXXIXEEXKKKKXKXEXEXKKKKXKXXIXKXKKKKXXX
;chuong trinh con delay
OOKKKHHKHIXXXIEEKKHKHKHKXXXEEXEKKKHKHKKXXEEXEKKHKHKHKKXIEEEKKKKKIKXEIXKKXKHKXXIXIXKKKXKXXX

delay: mov  r6,#0ffh
de: mov  r7,#0ffh
dinz r7,$
djnz  r6,de
ret
end

Trong 14p trinh c6 nhiéu cdch Vi€t chuong trinh tit don gidn dé hiéu nhung dai dong dén
chuong trinh phitc tap khé hiéu nhung ngdn gon tuy thudc vao ddi tugng nghién ctu va ddi tugng
hoc. o] day trinh bay luon cé 2 cdch viét.

Trong cich viét trén ta thdy chuong trinh dé hiéu nhung kh4 dai. Hay cho chay chuong trinh
trén va xem cach viét thit 2.

OO IHKIKIXIIIKIHHHKHKIXIIIKKHHKHKIXIIIKKKIHKHKIXIIIKKHHHKHKIKIIIKKHKHKHKXXIIXIXKK XXX
;chuong trinh dieu khien port 0 sang dan len va tat het

;truong dai hoc su pham ky thuat-nguyen dinh phu
OOXIKKHHKIXXXIIIHHKHKHIIXIIIKKHKHKHIXIIXIKEKEHXHKKXXIIIXEKHHKHKKHKIIIXEKIKHXHKKXXIIXIXKEXXKXKXK

org 0000h
Ib: mov  p0,#0ffh ;tat port O
Ib1: Icall delay ;goi chuong trinh con delay
clr c slam cho bitC =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
ic bl ;nhay ve de thuc hien tiep
simp Ib ;sau khi 8 led sang het thi quay lai tu dau

OOXXKKHHKHIXXXIIXIHHHKHIXXIIIKKHKHKKIXIIIEKEHHKKIXIIIKEKHHKHKHKIKIIIXEKKHKHKKXXXIXIXEKKXKXKXKXX
;chuong trinh con delay
POOXIIKHHHKIXXIIIIHHHKHKXIIIIEKIHKHKHIXIIIXEKEKHXHKKIXIIIXEKHHKHKKIKIIIXEKIKHXHKKKXIIXIXEXKXXKKXK

delay: mov  r6,#0ffh

de2: mov  r7,#0ffh
dinz r7,$
dinz  r6,de2
ret

end

Giai thich : d€ led sing din 1én ta phai dua dif liéu PO sang thanh ghi A rdi dich mitc 0 chita
trong cd C vao thanh ghi A biing 1énh xoay. Bit A s& dich sang bit C.
Trong 8 1an dich dau tién thi sau khi dich, bit C ludn biing 1. Nén ta dung 1énh nhdy c6 diéu
kién khi C = 1 thi nhdy aé quay lai ti€p tuc thuc hién.
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Cho dé&n 1an xoay thit 9 thi C =0 thi diéu kién khong con théa mian nén 1énh nhdy cé diéu
kién thi Iénh nhdy “sjmp ” mdi dudc thyc hién dé 1am lai tir ddu.
4. Thuc hién c4c budc gidng nhu cdc bai trudc.

III. Céc chuong trinh miu:

1. Chuong trinh diéu khién port 0 sang din va tit dan:
OO KHXXXXXEEEXKKKKXXIXEEKKKXXKXXEXEXEKKKKXKXXIXEEXKKKKXKXIXEKKKXXKXXIXKXKKKXXX
;chuong trinh dieu khien port 0 sang dan len va tat dan
;truong dai hoc su pham ky thuat-nguyen dinh phu
XOOKIKKHHHIXXXEEEKKKHKHKXXXEEXKKKHKHKKXXEEEKKKHKHKKXXEEXKKKKKXKXEIXKKKKHKKXXIXKKKKKXXX

org 0000h

Ib: mov  pO0,#0ffh ;tat port O

Ib1: Icall delay ;goi chuong trinh con delay
clr c slamchobitC =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 ;tra lai cho port0
ic Ibl ;nhay ve de thuc hien tiep khi c=0

Ib2: Icall delay ;goi chuong trinh con delay
mov  a,p0 ;chuyen noi dung port0 vao thanh ghi A
setb ¢ ;lam cho bitC =0
rlc a ;xoay noi dung thanh ghi A sang trai
mov  p0,a ;tra lai cho port0
jnc Ib2 ;nhay ve de thuc hien tiep khi c=1
simp Ib ;quay ve lam lai tu dau

19,9,0,9,0,0.0,0,9,0,0.0,0.0,0.9,0.0,0,0,0,0,9,0,0.0,0,9,0.0,0,0.0,0.9,0,0.0,0.0,0.9.0.0,0,0.0,0,9,0,0.0,0.9.0,0,0,0.0,0.0,0.9.0,0.0.0.9,0,.0,0.0.¢

;chuong trinh con delay

19,9,0,9,0,0,0,0,9,0,9.0,0,0,0.9,0,0,0,0,0,0.9,0,0.0,0.9,0.9,0,0.0,0.9,0,0,.0,0.0,0.9,.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.¢

delay: mov
del2 : mov
djnz
djnz
ret
end

r6,#0ffh
r7 #0ffh
r7,%
r6,del2

2. Chudng trinh diéu khién port 0 va port 1 sing dan va tit dan:
PXOOXKRXEXKHKXXXXEEEXKKKXXXXEXEKKKXXKXXEEXKKKKXKXXIXEEXKKKKXKXEXEKKKXXKXXIXKXKKKKXXX
;chuong trinh dieu khien port 0 sang dan len va tat dan
;truong dai hoc su pham ky thuat-nguyen dinh phu
XOOKKKHKHKHIXXXEEEKKKHKHKXXXEXEXEKKKHKHKKXXEEEKKKKHKKXXEEKKKKKIKXEIXKKKXHKKXXIXKXKKKKXXX

org 0000h

Ib: mov  pO0,#0ffh ;tat port O
mov  p1,#0ffh

Ib1: Icall delay ;goi chuong trinh con delay
clr c slamchobitC =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 ;tra lai cho port0
mov  a,pl ;chuyen noi dung port0 vao thanh ghi A
rlc a ;xoay noi dung thanh ghi A sang trai
mov  pl,a ;tra lai cho port0
ic Ibl ;nhay ve de thuc hien tiep khi c=0
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Ib2: Icall delay ;goi chuong trinh con delay

setb ¢ ;lam cho bitC =0

mov  a,p0 ;chuyen noi dung port0 vao thanh ghi A
rlc a ;xoay noi dung thanh ghi A sang trai
mov  p0,a ;tra lai cho port0

mov  a,pl ;chuyen noi dung port0 vao thanh ghi A
rlc a ;xoay noi dung thanh ghi A sang trai
mov  pl,a ;tra lai cho port0

jnc b2 ;nhay ve de thuc hien tiep khi c=1

simp Ib ;quay ve lam lai tu dau

XXX XKXXXXXEEXKKKXXXIEEKKKKXKXXEEXKKKKKXXXEXEKKKKXKKIXEEKKKKXXXXIXKXKKKKXXX
;chuong trinh con delay
PXOOXRXIXKKHKHKXXXEEEXKKKKXXIXEXEXEXKKXXKXXEXEXEKKKKKKXXIXEEXKKKKXKXEXEXKKKKXKXXIXKXKKKKXXX

delay: mov  r6,#080h

del2: mov  r7,#0ffh
dinz r7,$
dinz  r6,del2
ret

end

IV. Baitap:
1. Duing port 0 k&t ndi vdi 8 led, hay viét chuong trinh diéu khién 1 led sdng va di chuyén tir
trdi sang phai.
2. Hay viét chuong trinh diéu khi€n 4 port 0, 1, 2, 3 sdng dan va tit dan tf trén xudng va tir
dudi 1én.
3. Hay viét chuong trinh diéu khién 4 port 0, 1, 2, 3 sang din va tit dan tif ngoai vao trong
va tif trong ra ngoai.
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THUC HANH VI PIEU KHIEN
BAISO :2-3 . , .
CHUGNG TRINH PIEU KHIEN LED SANG DON

NGAY :
SO TIET :
LGP :
MSSV :

L Muc dich yéu cau:

Hiéu céch st dung 1énh xoay két hgp vdi 1énh logic d€ thuc hién chuong trinh diéu khién led

sdng don.
II.  Trinh tu thuc hién:
1. Gidi thuat:

v
Tit 8 led

A4

Miic 1 dich chuyén tir led 1dén led 8, roi luu lai

y

Mtic 1 dich chuyén tir led 1d&n led 7, rdi lvu lai

Mtic 1 dich chuyén tir led 1d€n led 2, rdi lvu lai

A 4

Miic 1 dich chuyén vao led 1

End

2. K&t ndi mach theo trinh tu :

- Dung bus day k&t ndi port 0 v6i mot trong bdn PINHD ctia day 32 led.

3. Khdi dong phan mém, md File mdi va dit tén file.
4. Vi€t chuong trinh vdi tén file vira dit :

PXOOERXRXEXKKXXXXEEEXKKKKXXIXEXEKKKKXKXXEEXEKKKKXKXXIXEEXKKKKXKXEXEKKKXXKXXIXKXKKKXXX
;chuong trinh dieu khien port 0 sang don va tat het - cach |

;truong dai hoc su pham ky thuat-nguyen dinh phu
XOOKKKHHHIXXXEEEKKKKHKXXIXEXEXEKKKIKHKKXXEEEKKKHKKKXXEEKKKKHKXKXEEXKKXXHKKXXIXKKKKKXXX
;khai bao dia chi luu tru vung du lieu
SXXXXXXRRXXXXXXXXXXKKKKXKXXKXKKKKKXXXKKXKKKKKXXXKKKKKKKXKXKKXKKKKKXXXIKKKKKKXX

org 0800h

ma db 11111111b
db 11111110b
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db
db
db
db
db
db
db

;lan thu hai la 7 byte

db
db
db
db
db
db
db

;lan thu 3 la 6 byte

db
db
db
db
db
db

;lan thu 4 1a 5 byte

db
db
db
db
db

;lan thu 5 la 4 byte

;lan thu 6 la 3 byte

db
db
db

;lan thu 7 la 2 byte

db
db

;lan thu 8 la 1 byte

db

11111101b
11111011b
11110111b
11101111b
11011111b
10111111b
01111111b

01111110b
01111101b
01111011b
01110111b
01101111b
01011111b
00111111b

00111110b
00111101b
00111011b
00110111b
00101111b
00011111b

00011110b
00011101b
00011011b
00010111b
00001111b

00001110b
00001101b
00001011b
00000111b

00000110b
00000101b
00000011b
00000010b
00000001b

00000000b

;byte du lieu cuoi cung = O0H de ket thuc

POOKIKKHHKHIKXXEEEKKKHKHKXXXEXEEKKKKHKKXXEXEEKKKKHKKXXEEKKKKKXKXEEXKKKKHXKXXIXKKKKKXXX
;chuong trinh chinh
SXXXXXXRKXKXXXXXXKXKKKKXKXXKKKKKKKXXXKKXKXKKKXXXKKXKKKKXKKIKEKKKKKKXXXKKKKKXKXX

Ib:
Ib1:

org

mov
clr
movc
mov

Icall
inc
cjne

sjimp

0000h

dptr,#0800h

a
a,@A+dptr
p0,a

delay
dptr

a,#000h,Ib1

Ib

:khai bao dia chi chtr chinh
;nhap dia chi luu du lieu vao thghi dptr

;lay du lieu tu bo nho dua vao A
;goi ra port 0

;goi chtr con delay
;tang dptr len o nho ke
;ktra co phai la byte ket thuc hay chua

;quay tro lam lai tu dau khi da het du lieu

19,9,9,0,0,0.0,0,0,0,0.0,0,0,0,0.0,0,0,0.0.0,0.0,0,.0.0,0.0,0,0,0,0.0,0,0,0,0.9,0.0.0,.0.9,0.0,0,0.9,¢.0,0.0.9.0.0,0,0,0.0.9,¢.0,9,0.9,0.9,0,0,0,¢.0,

;chuong trinh con delay

19,9,0,9,0,0.0,0.9,:0,9.0,0.0,0.0,0.0,0,0,0,0.9,0,0.0,0.0,0.0.0,0.0,0.9,.0,0.0,0.0,0.0.0.0,0,0.0,.0.9,0,0.0,0.9.0.9,0,0.0,0.0,0.9.0,0.0.0.9,0,¢.6,0.0.¢

delay:

mov

r6,#0ffh
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de2: mov
djnz
djnz
ret
end

r7,#0ffh
r7,%
r6,de2

5. Thuyc hién cdc budc tir 5 d€n 9 gidng nhu cdc bai trude.

Theo céch viét 1 ta hdy quan s4t dit liéu trong chuong trinh di dudc sdp x€p theo ding trinh ty
va chuong trinh chi thyc hién nhiém vu 13 di chuyén 1an luge cic byte dit liéu c6 trong bo nhé dem
g8i vao A va sau d6 gdira port 0.

Lénh “ma: db dit liéu “ c6 chiic ning nap cédc byte dit liéu vao viing nhd ¢6 dia chi 0800H.

Dif liéu viét dusi dang s6 nhi phan cho d& nhin thdy va c6 thé viét dudi dang s& hex — khi dé
chuong trinh s& ngin hon rat nhiéu. Phan khai bdo dit liéu dudi dang s6 hex nhu sau:

Chuong trinh giong nhu trén nhung viét theo cdch II:

OOKKKHHKHXXXXEEEKKHKHKKXXIEEXEKKKHKHKKXXEEXEKKKKHXKXXEXEEKKKKKXKXEEXKKKKHKKXXIXIXKKKXXX
;chuong trinh dieu khien port 0 sang don va tat het
;truong dai hoc su pham ky thuat-nguyen dinh phu
SXXXXXXKRXEXKKXXXXKXKKKKXXXXKKKKKKKXXXKKKKKKKKXXKKKKKKXKKIKKKKKKKXXXXKKKKKXKXX

biendem equ 30H

bientamequ 31h

x0 equ r0

y0 equ 20h

led0 equ pO

org 0000h

mov  led0,#0ffh

Icall delay
Ib: mov  x0,#11111111b

mov  biendem,#08
Ib2: mov  bientam,biendem

mov  y0,#11111110b
Ib1: mov  a,y0

anl a,x0

mov  led0O,a

Icall delay

setb ¢

mov  a,y0

rlc a

mov  y0,a

djnz  bientam,lbl

mov  x0,led0

djnz  biendem,lb2

simp Ib

;dinh nghia cac bien

;X0 luu trng thai ban dau
;bien dem so lan dich chuyen LAN DAU =8

;chuyen biendem sang bientam

;lay x0 or voi y0 roi goi ra led0
;xuat ra led

;giam bientam neu chua bang 0 thi quay ve lai

;cat noi dung sau cung khi da dich chuyen 1 led
;giam bien dem de xu li lan ke
;nhay ve lam lai tu dau

19,9,0,9,0,0,0,0,9,0,9.0,0,0,0.9,0,0,0,0,0,0.9,0,0.0,0.9,0,0,0,0.0,0.9,0,0,:0,0.0,0,9,0,0,0,0.0,0,0,0,0.0,0.9,0,0,0,0.0,0,0,0,0.9,0.0,0,9,0,0.0,0.0.¢

;chuong trinh con delay

19,9,9,0,0,0.0,0,0,0,0.0,0,0,0,0.0,0,0,0.0.0,0.0,0,0.9,0.9,0,0,0,0.0,0,0,0,.0.9,0.0.0.0.9,0.0,0,0.9,.¢.0,0.0.9.0.0,0,0,0,0.9,¢.0,9,0.9,0.9,0,0,0,0.0,
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delay:
del2 :

III.

mov
mov
djnz
djnz
ret
end

r6,#0ffh
r7 #0ffh
r7,%
r6,del2

Chuong trinh khong khé!, ban hay ty nghién cdu thir xem sao?
Cic chudng trinh miu:
Chuong trinh diéu khién 2 port sang don va tat het:

XOOOOKKIHKIKIIIIIIKHKHHKHIKIXIIIKHKHHKHIIXIIIKEKEHHKHKIXIIIKKHHKHKHIIKIIIXKEKHXHKKXXXIXIXKKKXKXKXX
;chuong trinh dieu khien 2 port sang don va tat het
;truong dai hoc su pham ky thuat-nguyen dinh phu
OOXXKKHHKKXXXIIIHKHKHKIIIIIIKKHHKHIXIIEXEKHXHKKXXIIIXKHHKHKKIKIIIXEKIKHXKHXXXIXIXEKKKXKXKXX

Ib2:

Ibl:

biendem equ
bientamequ 31h

x0 equ r0

x1 equ rl

y0 equ 20h

yl equ 21h
led0 equ po

ledl equ pl

org 0000h

mov  led0,#0ffh

mov  ledl1,#0ffh

Icall delay

mov  x0,#11111111b
mov  x1,#11111111b
mov  biendem,#16
mov  bientam,biendem
mov  y0,#11111110b
mov  yl1#11111111b
mov  a,y0

anl a,x0

mov  led0O,a

mov  ayl

anl a,x1

mov  ledl,a

Icall delay

setb ¢

mov  a,y0

rlc a

mov  y0,a

mov  ayl

rlc a

mov yla

;dinh nghia cac bien

;X0 luu trng thai ban dau
;X1 luu trng thai ban dau
;bien dem so lan dich chuyen lan dau = 16

;chuyen biendem sang bientam

;lay x0 or voi yO0 roi goi ra led0
;xuat ra led0

;lay x1 or voi y1 roi goi ra led1
;xuat ra led1
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djnz  bientam,lbl ;giam bientam neu chua bang 0 thi quay ve lai

mov  x0,led0 ;cat noi dung sau cung khi da dich chuyen 1 led
mov  x1,ledl ;cat noi dung sau cung khi da dich chuyen 1 led
djnz  biendem,lb2 ;giam bien dem de xu li lan ke

imp Ib ;nhay ve lam lai tu dau

POOKKHKHKKKHKKHKKKKKKHKHKHKKKKHKKKKKKHKKKKKKHKKKKKHKHKKKKHKKHKKKKKKKKKKKHKKKKKKKXKKXX
;chuong trinh con delay
OOOKKHKHKHKKHKKKKKHKKKHKHKHKKKKHKKKHKKKHKKKKKKHKKKKKKHKKKKKKHKHKKHKKKHKKHKKHKHKHKHKKKKXXKXXX

delay:
del2 :

end

Iv.

mov  r6,#0ffh
mov  r7,#0ffh
dinz r7,$
dinz  r6,del2
ret
Bai tap:
1. Hiy viét chuong trinh diéu khién 3 port: port0, portl, port2 siéng don.
2. Hiy vié€t chuong trinh diéu khién 4 port: port0, portl, port2 va port3 sing don.
3. Hay viét chuong trinh sdng don 2 port 0 va 1 tif ngoai vao trong va tif trong ra ngoai.
4. Hay viét chuong trinh sdng don 4 port 0, 1, 2 va 3 tif ngoai vio trong va tif trong ra ngoai.
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THUC HANH VI PIEU KHIEN IS\IS?;]{ET |
BAISO : 24 \ A ) O TIET:
CHUGNG TRINH PIEU KHIEN Loy

PIEM SANG DICH CHUYEN MAT DAN

L Muc dich yéu cau:
Hiéu cich st dung 1énh xoay k&t hgp véi 1énh logic d€ thyc hién chuong trinh diéu khién led
lam quen véi ldp trinh.

II.  Trinh ty thyc hién: .
1.  Giai thuat diéu khién 8 led dich chuyé&n ma't din: Begin

\ 4

8 led sdng - delay

X= 0000 0001

Y=11111110

Pém =38

P 4

Led=XandZ

Delay

Xoay Z sang phai véi C =1

e

b

Xoay X sang trdi v6i C =1

Xoay Y sang trdi v6i C = 1

Gidm bi€n dé€m

e

b

=
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2. K&t ndi mach theo trinh tu :
- Dung bus diy k&t ndi port 0 v6i mot trong bon PINHD ctia day 32 led.
3. Khdi dong phan mém, tao File m&i va bién soan chuong trinh sau:

XOOKKHHKIIXXIIEKKHIKHIXXIEXIXEKEKKHKXKXXIXEKEKKHHKHKIXXIEXEKKHKHKHKIKIIIXEKEXXHKHXXXIIXKKKXKXXX
;chuong trinh dieu khien port 0 sang het va tat dan tu trai sang phai

;truong dai hoc su pham ky thuat-nguyen dinh phu
XOOOKHHKIIXIIIIHHHKHIKIXIIXIXKKHHKHIIXIIIKEKEIHKHKIXIIIKKHHKHKHKIKIIIXKKHKHKHKXXXIXIXKKKXKXXX
;dinh nghia cac nhan

x0 equ 11h
y0 equ 21h
z0 equ r0

led0 equ po
dem equ 40h

org 0000h
Ib: mov  led0,#0ffh
Icall delay

mov dem,#8

mov  x0,#00000001b
mov  y0,#11111110b

Ib2: mov  z0,y0

Ib1: Icall x_and_z_out
Icall delay
Icall xoay_z

cjine  z0,#0ffh,Ibl

Icall xoay_X
Icall xoay_y
djnz  dem,Ib2
imp Ib

PXOOERXRXEXXKXXXXXEKKKKXXXIEEKKKKXKXXEEKEXKKKKKXXEXEKKKKXKKXEXEKKKKXXXXIXKKKKXXX
;bat dau cac chuong trinh con
PXOOXXXIKKKHKHKXXXEEKKKKKXXIXEXEEXKKXHKXXEEXEKKKKKKXXIXEEXKKKKXKIXEEXKKKXXKXXIXKXKKKKXXX

xoay_z: setb ¢
mov  a,z0
rrc a
mov  z0,a
ret

x_and_z out: mov ax0

anl a,z0
mov led0,a
ret

xoay_X: setb ¢
mov  a,x0
rlc a
mov  x0,a
ret

xoay_y: setb ¢
mov  a,y0
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rlc a

mov  y0,a

ret
POOXXXIXEXHXXIIHXHXXIIHKHKIEKHKXXIEKHXXXIEKKXIIKHKHKXIIKHKHKIEKHXXXIEXXXXIXEKXXIIKHXXXXIXHXXXXKKX
;chuong trinh con delay
POOKXXXEXKXXKKXXXKKXXXEXKXXXKKXXKKKIXKKXXXKKXXXEKKXXXKKXXKKKXXKKXXXKKXXXKKX

delay: mov  r6,#0ffh

de: mov  r7,#0ffh
dinz r7,$
djnz  r6,de
ret

end

III. Céc chuong trinh miu:
Chuong trinh mau diéu khién 16 led dich chuyén tit din

OOOKXXXKHKXXIKKKXXIKHKHKXIXEKHKXXIXKHKXXIXEKKXXIKKXXIXEKHKHKXIXEKHKXXIXEKKXXIXEKXXXIKKXXXIXKXXXKXX
;chuong trinh dieu khien port 0 sang het va tat dan tu trai sang phai

;truong dai hoc su pham ky thuat-nguyen dinh phu
POOXXXIXEXHXXXIKHXKXIIHKHKIEKHKXXIEKHXXXIEKKXIXIKHXKXIIKHKHXIXEKHXXXIEXHXXXIXEKXXXEKHXXXXIXXXXXKKX
;dinh nghia cac nhan

x0 equ 11h
x1 equ 12h
y0 equ 21h
yl equ 22h
z0 equ r0
z1 equ rl

led0 equ p0
ledl equ pl

dem equ 40h
org 0000h

Ib: mov ledO,#0ffh
mov led1,#0ffh

Icall delay
mov  dem,#16

mov  x0,#00000001b
mov x1,#00000000b

mov  y0,#11111110b
mov  yl,#11111111b

Ib2: mov  z0,y0
mov  z1lyl

Ib1: Icall x_and_z_out
Icall delay
Icall xoay_z

cjne  z0,#0ffh,Ibl
cjne  z1,#0ffh,Ibl

Icall xoay_X
Icall xoay_y
djnz  dem,Ib2
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limp

Ib

PXOOXXRXEXKKHKXXXXEEEXKKKKXXIXEXEKKKXXKXXEXEXKKKKXKXXEXEKKKKKKKXIXEKKKKXKXXIXKXKXKXXX
;bat dau cac chuong trinh con
OOXKKKHHKHIXXXEEEKKKHKHKXXIXEEXEKKKIKHKKXXEEXEKKKKHKKXXEEKKKKKIKXEEXKKKXHKKXXIXKXKKKKXXX

xoay_z: setb
mov
rrc
mov
mov
rrc
mov
ret

x_and_z out: mov
anl
mov
mov
anl
mov
ret

xoay_Xx: setb
mov
rlc
mov
mov
rlc
mov
ret

xoay_y: setb
mov
rlc
mov
mov
rlc
mov
ret

c
a,z1
a

zl,a
a,z0
a

z0,a

a,x0
a,z0
led0,a
a,xl
a,z1
ledl,a

a,x0

X0,a
a,x1l

x1,a

C
a,yo0
a

y0,a
a,yl
a

yla

19,9,0,9,0,0,0,0,9,0,9.0,0.0,0.9,0.0,0,0,0,0.9.0,0.0,0,9,0.9,0,0.0,0.9,0,0.0,0.0,0.9.0,0,0,0.0,0,0,0,0.0,0.9.0,0,0,0.0,0,0,0.9.0,0.0,0,9,0,¢.0,0.0.¢

;chuong trinh con delay

19,9,0,9,0,0,0,0,9,0,0.0,0,0,0.9,0,0,0,0,0,0.9,0,0.0,0.9,0,0,0,0.0,0.9,0,0,:0,0.9,0.9,0,0,0,0.9,0,0,0,0.0,0.9,.0,0,0,0.0,0.0,0,0.9,0.0,0,0,0,¢.0,0.0.¢

delay: mov
de: mov
djnz
djnz
ret
end

IV. Baitap:

r6,#090h
r7 #0ffh
r7,%
ré,de

1. Hay viét chuong trinh diéu khién 3 port: 0, 1, t2 giéng nhu trén.

2. Hiy viét chuong trinh diéu khién 4 port: 0, 1, 2, 3 giéng nhu trén.

3. Hay viét chuong trinh diéu khién 4 port 0, 1, 2, 3 v6i diém sdng dich chuyén mit din tir
theo chiéu tir trong ra va tif ngoai vao.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO :2-5 iO(j I;I"?ET :
CHUGCNG TRINH DELAY SU DUNG TIMER NSy -

I. Muc dich yéu ciu:
Biét cach tinh todn cdc thong s6 delay ctia timer dé viét cac chuong trinh delay chinh x4c.

II. Trinh tu thuc hién:

1. K&t ndi mach theo trinh tu :
- Dung bus diy k&t ndi port 1 v6i mot trong bon PINHD ctia day 32 led.
2. Khéi dong phan mém, tao File mdi va bién soan chuong trinh sau:

SXXXXXXRXRXXXXXKXKXKKKKKXKXEKXKKKKKXXXKKKKKKKHXXKKKKKXXXXXKKKKKXXXXKKKXK
; chuong trinh sang tat portl su dung timer lam bo dinh thoi delay 65536 micro giay
XXX XXXXXXEKEXKKKXXXEXEXKKKKHKXXEKEXKKXKKXIE KK KKXKXXIKKKKXKXXXKKKXK

org 0000h

mov  tmod,#01 ; khoi tao timer TO mode 1 dem 16 bit

setb tr0 ; cho phep timer 0 bat dau dem xung
b61: mov  pl,#00h

Icall delay delay 65536 micro giay

mov  pl,#0ffh

Icall delay

simp b6l

SXXXXXXKKXXXKXXXKKKXKKKXXXEKXKKKKKXXXKKKKKKKKXXXKKKKKXXXXKKKKKXXXKKKKXK
; chuong trinh con delay 65535 micro giay
PXXXXXXREXXXXXXXXERXXKKKXKXEKRKKKKXKXXKKKKKKKKXKXKKXKXXXXKKKKKKXXXXKKKXK

delay: cIr cfo ; X0oa co ngat cua timer 0
mov  tl0,#0 ;hap 0vao TLO
mov  th0,#0 ; hap 0 vao THO
jnb tf0,$ ; kiem tra co tran
ret
end
3. Thuc hién cdc budc giong nhu trén va xem két qui.
Gidi thich :

Bai sdng tdt portl trén gidng nhu bai di 1am trudc ddy chi khdc 1a thay chuong trinh delay
biing mdt chuong trinh sit dung timer d€ viéc tinh todn thdi gian d& dang hon.

Hang I&énh dau tién trong chuong trinh chinh 12 chon mode 1am viéc cho timer TO — hdy xem
chuong timer (timer T1 chua sit dung nén khong can quan tim).

Lénh tht 2 12 cho phép timer bit diu d€m xung ndi tif mach dao dong bén trong.

Vi chuong trinh trén thi timer TO s& d€m tir gia tri nap ban diu 0000H d&én FFFFH va khi
c6 thém 1 xung nita thi gid tri d€m sé& 12 10000H. Mot cach don gidn ta ¢ thé xem con s& 10000H

dudc chia ra lam 2: s6 “1” dugc luu trong ¢& tran TFO va s6 “0000H” dudc luu trong 2 thanh ghi
THOTLO. S6 xung d€m dugc 1a 10000H —0000H = 10000 (65536) xung va mdi xung c6 chu ki 1

micro gidy nén lugng thdi gian ma timer TO d€m dudc 1a 65536 micro gidy.

Trong chudng trinh con ¢é 2 1€nh nap lai gid tri cho THO va TLO cua bai nay 1a du vi khi
timer bi tran thi né ty dong la cho 2 thanh ghi trén mang gié tri 0.

III. C4c chuong trinh miu:
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P& d€m lugng thdi gian nhé hon ta hay tham khio bai miu dudi day:
POOXXRXRXKKHKXKXXEKKKKXKXXEEXEXKKHKXKXXEEKKKKKKKXIXEEXKKKXKXXIXKXKKXXXXXKKKXK
; chuong trinh sang tat portl su dung timer lam bo dinh thoi delay 250 micro giay
POOXXKRKKIHKXXXIEEXEKHKHKHKIXXEEKEKKKHKHKKXXEXEKKKKKKKXEEEKKKKHXKXXIXEXXKXXXXXXKKKXK

org 0000h

mov  tmod,#01 ; khoi tao timer TO mode 1 dem 16 bit

setb  tr0 ; cho phep timer 0 bat dau dem xung
b62: mov  pl,#00h

Icall delay ; delay 250 micro giay

mov  pl,#0ffh

Icall delay

sjimp  b62

POOXXRKIXKHKHKXKXIEEXEXKKHXKXXEEEKKKHKHXKXIXEXEKKKKXXKXEEXEKEKKKXKXXIXEXKKXXXKXXKKKXK
; chuong trinh con delay 250 micro giay
POOEKEXKHKHKXXXXEEXEXKKXKKXEEEKKKHKHXKXXEEKKKKXKKXEXEEXKKKHXKXXIXKKKKXXKXXKKKXK

delay: cIr tfo ; X0a co ngat cua timer 0
mov  tl0,#06h ;hap 05 vao TLO
mov  th0,#0FFh ; hap FF vao THO
dinb  tf0,$
ret
end

Lugng thdi gian clia bai ndy chi ¢6 250 micro gidy, vi gid tri ban dau nap cho timer 12 FFO5H
nén khi d€m dén 10000H két qud xung d€m dugc 10000H — FFO6H = 00FA (250) va mdi xung c6
chu ky 1 micro gidy nén lugng thdi gian ma timer TO d€m dugcla 250 micro gidy.

D& khdi phdi tinh todn phtc tap ta c6 thé viét bing hai 1énh nhu sau:

mov  tl0,#low(-250) ; hap 05 vao TLO
mov  th0,#high(-250) ; hap FF vao THO

Khi bién dich thi trinh bién dich ty ddng tinh todn cho ching ta.

Chii y v6i céc chuong trinh diéu khién led sdng vé6i thdi gian tré nhé thi led sing md nhung
khong chép tat nhu cdc bai ta da viét & trén. Trong phan tinh todn ching ta chua tinh todn cdc 1énh
trong chuong trinh con delay.

Mudn Vi€t chuong trinh véi cdc khodng thdi gian 16n hon thi phdi thém thanh ghi vi du mudn
vi€t delay 5 gidy thi ta vi€t chuong trinh trinh con delay 50 000 ps = 50ms va cho ching thyc hién
100 1an — sau nay chiing ta sé dung timer d€ tao ra cdc xung chinh x4c vé thdi gian cho céc bai sau.
IV. Bai tap:

1. Hay vi€t chuong trinh sdng tit port 2 sit dung timer lam bo dinh thdi delay 5 gidy.

2. Hay vié€t chuong trinh gidng trén nhung delay 10 gidy.

3. Tuong ty hiy vi€t chuong trinh delay 1 gid.
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PHAN 3:

PIEU KHIEN LED 7 DPOAN
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THUC HANH VI PIEU KHIEN
BAISO :3-1 ) )
CHUONG TRINH PIEU KHIEN LED 7 POAN SANG

NGAY :
SO TIET :
LOP:
MSSV :

L Muc dich yéu cau:

Biét dugc cdch tim mi diéu khién led 7 doan , bi€t nguyén 1y diéu khién led theo phuong
phdp quét va cdch viét chuong trinh diéu khién led 7 doan. Sinh vién phai hiu ring 1 yéu ciu diéu

khién c6 thé thyc hién bing nhiéu chuong trinh khac nhau.

II.  Trinh tu thuc hién:

1. Gidi thuat:

Gdima hién thira led 1
Gd&i ma quét chon led 1 sdng

v

G&i ma hién thi ra led 2
Gdi ma quét chon led 2 sdng

G4i ma hién thira led 8
GGi ma quét chon led 8 sdng

A 4

End

2. K&t ndi mach theo trinh tu :

- Dung bus day k&t ndi port 0 dén pinhd diéu khién cdc doana,b,c,d, e, f, g, dp.
- Dung bus diy két ndi port 2 d&€n pinhd diéu khi€n quét hang tir TO dén T7.

3. Khdi dong phan mém, tao file mgi d€ bién soan chuong trinh sau:

III. Céc chuong trinh miu:
Chuong trinh diéu khién led 7 doan sdng s6 9

[9,9,0,9,0,0,0,0.9,0,0.0,0.0,0.9,0,9,0,0.9,0,9,0.0.0,0,9,0.9,0,0.0,0.9,.0,0.0,0.0,0.0,0.0.0,0.0,0.9,0.9,0,0.0,.0,9,0,0.0,0.9,0,9.0,0,0,0.9,0,0 0.4

;chuong trinh dieu khien led 7 doan sang so 9 o 1 led ben phai
;ket noi port 0 den pinhd dieu khien cac doan a,b,c,d,e,f,g,dp
;ket noi port 2 dem pinhd dieu khien quet hang

[9,9,0,9,0,0,0,0.9,0,0.0,0,0,0,9,0,9,0,0.0,0.9,0.0.0,0.9,0,9,0,0.0,0.9,0,0,:0,0.9,0.9,0,0,0,0,9,0,9,0,0,0,0.0,.0,0,0,0.0,0.9,0,9.0,0,0,0.0,0,0 0.

org 0000h

mov  p2,#01111111b ;cho phep D1 sang
mov  p0,#10010000b ;macuaso9

simp $ ;:ngung lai
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end

Chuong trinh trén chi c6 tic dung thir cho mot led sing. D€ c6 thé sing 8 led tir s6 0 dén s6

7 ta hiy viét chuong trinh sau:
XOOKKKIHKHIXXIIKEKHHKHKIXIIIXEKKHKHKHIKXIIXEKEKKHKHKIIXIIXEKEKHXHKKKXXIXIXEKKXHKIXXXIXKKKXXXXX
; chuong trinh thu 8 led 7 doan sang cac so 0 den so 7 tren 8 led

;ket noi port 0 den pinhd dieu khien cac doan a,b,c,d,e,f,g,dp

;ket noi port 2 dem pinhd dieu khien quet hang
XOOOKKKHHKIKXIIKEHHKHKIXIIIEKHHHKHIIXIIKKHIHKHIIXIIEKEKHHKHKIXIIIKEKKIKHKIKXIXIXIXKKXXKXXX

org 0000h
b11: mov  p2,#01111111b ; cho phep D1 sang
mov  p0,#11000000b ;macuaso0
Icall delay
mov  p2,#10111111b ; cho phep D2 sang
mov  p0,#11111001b ;ymacuasol
Icall delay
mov  p2,#11011111b ; cho phep D3 sang
mov  p0,#10100100b ; ma cua so 2
Icall delay
mov  p2,#11101111b ; cho phep D4 sang
mov  p0,#10110000b ; macuaso 3
Icall delay
mov  p2,#11110111b ; cho phep D5 sang
mov  p0,#10011001b ;macuaso4
Icall delay
mov  p2,#11111011b ; cho phep D6 sang
mov  p0,#10010010b ;macuasob
Icall delay
mov  p2,#11111101b ; cho phep D7 sang
mov  p0,#10000010b ; ma cua so 6
Icall delay
mov  p2,#11111110b ; cho phep D8 sang
mov  p0,#11111000b ;macuaso 7
Icall delay
simp bll
delay: mov  r7,#01h
del2 : mov  r6,#0ffh
dinz  r6,$
djnz  r7,del2
ret

end

4. Thuc hién cic budc giong nhu bai chudn.

Chii y: Né&u khi chay ma k&t qua hién thi khong ding thi hiy xem lai chuong trinh, néu chudng trinh
hoan toan diing thi hiy xem két ndi 2 port diéu khién vdi led c6 ding [ trén bo mach cé ghi tén va
thit tu cdc pinhhd.

G vi du 2, @€ sing ciing 1 ldc 8 led ta st dung phudng phap quét led tic 1a tai mot thai di€m
chi ¢6 1 led sang va khi gidm thdi gian delay vira véi thdi gian luu dnh ctia mét. Lic nay, ching ta
sé thay 8 led sdng ciing mot lic.

Chuong trinh diéu khién 8 led séng tir s6 0 d€n s6 7 cdch 2:
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OOOKXXXKXXXEKHKXXIEKHKXXIEKHKXXIKHKXIXEKHKKXIKHKXXIEKHKXXEXKKXIXEXHKKXIXEKKXXIXKXXXIXKXXKKXK
;chuong trinh hien thi 8 so tu 0 den 7 tren 8 led theo cach viet so 2
;ket noi port 0 den pinhd dieu khien cac doan a,b,c,d,e,f,g,dp
;ket noi port 2 dem pinhd dieu khien quet hang
ORI XXXIKHXHKXIEKHXXIEKHKXXIHKHKXIEHXKXIEKHXXXIEKHKXXEKHKXIEXHXHIIXEKXXXIXEXXXXIXKXXXKKXK
quet equ p2
led7 equ po

org 0000h ;bat dau chuong trinh
b213: mov  dptr,#datahthi ;nap dia chi vung ma vao dptr
mov  r4,#08h ;bien dem 8 lan goi
mov  r3,#07fh ;ma quet 01111111h ;
b212: clr a
movc a,@a-+dptr ;lay ma 7 doan

mov led7,a

mov  quet,r3

Icall delay

mov  quet,#0ffh ;tat het de chong lem
mov  a,r3

rra

mov  r3,a

inc dptr

djnz r4,b212

simp  b213 ;quay lai lam lai tu dau

OOOKHHHKIKXIIIKKHHKHKIKIIIKHHKHKIIIIIIKKHHHKIIIIIEKKHKHKKIXIIXIEKKHKKIKXXIXIXKKXXKXKXK
;chuong trinh con delay
POOXXIIKHKHKHKXKXIIIKIKHHKHKKKIIIEKHKHKHKKIIIIIXIKHXHKHKKKIIIEKIKHKHHKXIIIXEKXHKKKKIIIXIXKXXKXKXK

delay: mov  r7,#01h

del2 : mov  r6,#0ffh
dinz 16,$
djnz r7,del2
ret

XOOKKKIHKHKXIIKEIHKHIXXIIEKKIKHKHIIXIIXEKEKKHKHKHIIXIIEKKHKHKHKXXXIEKEKKHKHKHXXXIXKKKXXKXXX
;vung du lieu ma cac so tu O den 7
XOOOKKHHHKHIKXIIKKHHKHKIKIIIKHHKHKIIXIIIKIHHKHKIIIIIEKKHHKHKIXIIIEKKHKHKIKXIIXIXKKXXKXKXK
datahthi: db 0CO0h,0F9h,0A4h,0B0N,99h,92h,82h,0F8h

end

IV. Baitap:

1. G vidu 1, mudn sdng s& 2 & led D3 thi phai thay ddi gi trong chuong trinh?

2. Trong trudng hgp nao thi nhidu led sing cing mdt lic va cling mot dit lidu?
3

3 chuong trinh miu thd 2, hdy cho biét led sdng nhu thé nao:
a. Tung led sidng cdc led con lai tit.
b. TAtcd cdcled sdng .
4. Hay thi trén mdy, khi thay ddi thsi gian delay:
a. Mudn thdi gian delay 16n nh4t thi thong s6 d6 1a bao nhiéu?
b. Mudn thdi gian delay nhd nhAt thi thong s6 d6 1a bao nhiéu?

c. Trong tirng trudng hgp hdy cho biét cudng d6 sdng cia led c6 thay ddi hay khong

va cho biét trong trudng hop nao thi led sdng 15?

d. Hay tinh thong s6 cho chuong trinh delay 12 bao nhiéu d€ 8 led sing déu va ro

nhat.
5. Hay gidi thich cho bi€t chifc ning ctia hang 1énh chdng lem ?
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THUC HANH VI PIEU KHIEN NGAY :

BAISO : 3-2 ) 7 / io(j I;FFET :
CHUGNG TRINH PEM GIAY HIEN THI G 2 LED - SUDUNG NGAT | oy .

CUA TIMER PE PEM CHINH XAC VE THOI GIAN.

L Muc dich yéu cau:

Lam quen vdi cach vi€t chuong trinh d€m va sau khi thuc hanh xong sinh vién c6 thé viét
cdc chuong trinh d€m véi s6 dé€m tly §.

II. Trinh ty thuc hién:
1. Gidi thuat:

( Begin )
v ( Begin_ngat >

Khdi tao timer 0 ngdt sau thdi gian
50ms d€ ting bi€n d€m ngit Y
Cho phép ngit Tang bi€n d€m ngidt
4 v
Giay = 00 Khdi tao lai cdc thong s

delay cho timer

v A

Gidi ma BCD cia gidy sang 7 doan v
< ( End_ngit >
v A
hién thi

Bi€n d€m ngit =
20

Tang gidy 1én 1 don vi

Cw D

2. K&t ndi mach theo trinh tu :
- Dung bus diy két n6i port 0 dén pinhd diéu khién cdc doan a, b, ¢, d, e, f, g, dp.
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- Dung bus diy két ndi port 2 d€n pinhd diéu khién quét hang tir TO d&n T7.

3. Khéi dong phan mém va bién soan chuong trinh sau.

OOXKEXKIKHKKXXIEEEKKHKHKKXXEXEEXKKHKHXKKXIXEEXKKKKXXXIEEKKHKHKHKKXXEXIXKKHKHKHXKXXEXXKKKXXXXKKK
;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
SXXXXXXKRXKXXXXXXKKKKKKXXXIKKKKKKXKXXKKKKKKXXXXKKKKKKXXXEKKKKKKXXXKKKKKXXXXXKK

giay
bdn

quet
led7

equ r2
equ rl
equ p2
equ p0o

;gan bien dem giay la R2
;gan bien dem ngat

19,9,0,9,0,0,0,0,9,0,0.0,0,0.0.9,0,9,0,0,9,0.9,0,0.0,0.9,0,0.0,0.0,0.9.0,0.0,0.9,0,0,0,0.0,0.9,0,0,0,0,9,0.9.0,0,0,0.9.0,0.0,0.0,0.9,0,0,0,0.0,0,0,0,0 0.¢

; chuong trinh chinh

19,9,0,9,0,0.0,0,9,0,0.0,0,0,0.9,0,0,0,0,0,0,0,0,0,0,.0.9,0,0,0,0.0,0.9,0,0.0,0.9,0,0,0,0.0,0.9,0,0,0,0.9,0,0,0,0,0,0.0,0,0,0,0.0,0,9,0,0,0,0.0,0,0,0,0 0,

org
ljmp

org
ljmp

main: mov
mov

clr

mov
mov
mov
setb

mainO: mov
mainl: mov

Icall
main2: Icall

cjne
mov
add
da

mov
cjne

limp

0000h
main

000bh
int_t0

tmod,#01h
dptr,#ma7doan

tfo

IE,#10000010B
THO,#high(-50000)
TLO,#low(-50000)
tr0

giay,#00h
bdn,#00
gma

hthi

bdn,#20,main2
a,giay

a,#1

a

giay,a
giay,#60h,mainl

main0

;bat dau chuong trinh
;nhay den chtr chinh

;nhay den chtr con ngat timer0

;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

;giay=00
;nap bien den so lan ngat

;goi chtr con hien thi

;chua dung 20 lan Jtuc 1 giay]
;chuyen giay sang A

;tang giay len 1

;hieu chinh so BCD trong A
;tra lai cho giay

;SS giay voi 60

:lam lai tu dau

SXOOXRKIXKIHKIXXIEEEKKHKKKXXIXEEKKHKHKKXXEEEXKKKKXXXIEEKKHKHKHKKXXEXIXEKKHKKHXKXXIXEXKXKXXXXKKK
; chuong trinh con giai ma
SXXXXXXRRXXKXXXXXKKKKKKXKXIKKXKKKKXKXXKKKKKKXXXXKKKKKKXXXKKKKKKXXXXKKKKKXXXXXKK

gma: mov
anl

movcC

mov

mov
anl

swap
movc

mov
ret

a,giay
a,#0fh
a,@a+dptr
27h,a

a,giay
a,#0f0h

a
a,@a+dptr
26h,a

;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

PIOOKXXXIXIXHKKKXXIIEXIXHXHKKKIIIEXIXXHKKKIIIXEEXKKKKKKIIEXIXXHKHKKKIIIIXIXXHKKKKIIIIXXXXKKXXXXK
;CHUONG TRINH CON NGAT TIMERO SAU KHOANG THOI GIAN 50MS
PIOOKXXXRXXXKKXXKXEIXXXKKXIIIIXIXXKKKKKXEEXKKKKKIKIEIXXKKKKIIIIXIXXXKKKXXXIXXXXKKXXKXXK

int_to: inc

bdn

;tang bien dem giay len 1
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mov  THO,#high(-50000) ;khoi tao timer delay 50ms
mov  TLO,#low(-50000)

clr TFO

reti

SXXXXXXRRXEXXXXXXXXXKKKKXXXIKKXKKKKXXXIKKKKKKKXXXKXKKKKKXXXXKEXKKKKXKXXXKKKKKKXXKKKKXK
;chuong trinh con hien thi
SXXXXXXRRXKXXKXXXIXKKKKXXXXXKEKKKKKXXIKKEKKKKKKXIKKKKKKXKXXKKKKKKXKXXXKKKKKXXXKKKKXK

hthi: mov  a,#01111111b ;ma quet
mov r0,#27h
htl: mov led7,@r0
mov  quet,a
Icall delayl
mov  quet,#0ffh
dec ro
rr a ;chuyen sang led ke
cjne  r0,#25h,htl
ret

SOOKHKHKHHKHKKHKKHKKKKHKKHKKKKKKKKKKKKKKKHKHKKKKKKKHKKKKKHKHKKKKKKKHKKHKHKKKXKHKHKHXHKXXXXXXX
;chuong trinh con delayl
SOOKKHKHKHKHKHKHKHKHKHKKKHKHKHKHKKKKKKKKKKKKKKKKHKKKKKKKHKKKKKKKKKKKKKHXKKKHKKKKKKHXHKXXXXXXX

delayl: mov  r7,#0fh
dinz r7,$
ret

IXXXXXXXXKXKXXXXXIKXKXXXKXKKXXKXKKKKKKKKXKKKXX XX KKKXKXKXKXKKKXKKKKKKXKXKXKXKKXKX
;khai bao ma 7 doan tu so '0' den so '9'
IXXXXXXXXKXRXXXXXXKKXXXXKXKXEXXXXXKXKXKXKKKKKXKKXKKKIKKXKKKXEXXXKKKXKXKXKXKKKXXKXKXXXK
ma7doan: db 0CO0h,0F9h,0A4h,0B0h,99h,92h,82h,0F8h,80h,90h

end

4. Thyc hién cdc budc gidng nhu cdc bai chuin cho d&€n khi mach d€m ding tir 00 d&n 59.
III. Cau héi va bai tap Wng dung:

1. Hay vi€t chuong trinh d€m 1én tr 00 d&€n 99 thi Iam nhu th& nao?
2. Hay vi€t chuong trinh d€m xudng tir 60 vé& 00 thi lam nhu thé nio?
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THUC HANH VI PIEU KHIEN
BAISO :3-3 ) .
CHUONG TRINH PEM PHUT - GIAY HIEN THI O 4 LED.

NGAY :
SO TIET :
LOP:
MSSV :

L Muc dich yéu cau:
Biét cach vi€t chuong trinh d&€m phiit gidy, cach ki€m tra chuong trinh d&€m.
II.  Trinh tu thuc hién:

1. Gidi thuat:
( begin )

( Begin_ngit > Khéi tao ving nhé luu ma 7 doan, ngit

\ 4
4
— , Phit =00
Tédng bi€n d€m ngat
v
4 .
N ] ” gidy =00
Khdi tao lai cdc thong so
delay cho timer ¢

Gidi ma phit gidy, bi€n d€m ngit = 00

A 4
< End_ngit > A2
Hién thi

Tidng gidy-so sanh v§i 60

Tang phit -so sanh véi 60
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19,9,9,0,0,0.0,0,0,0,0.0,0,0,0,0.9,0,0,0,0.0,0.0,0,0.9,0.0,0,0,9,0.9,0,0,0,0.9,0,0,0,0.0,¢,0,0,0,9,¢0.0,9,0.9,0.0,0,0,0,.0.0,0,0,9,0,0,0.0,0,0,0,0.0,0,0,0.4

2. K&t ndi mach theo trinh tu :

- Dung bus day két n&i port 0 dé€n pinhd diéu khién cdc doan a, b, ¢, d, e, f, g, dp.
- Dung bus ddy k&t ndi port 2 d€n pinhd diéu khién quét hang tir TO d&€n T7.

3. Khdi dong phin mém, bién soan chuong trinh sau:

;chuong trinh dem phut giay
;su dung ngat timer t0 de dem chinh xac ve thoi gian

19.9,0,9,0,0.0,0.9.0,9.0,0.0,.0.9.0,0,0,¢.0,.0,0,0,0.0.0.0,.0.0.0,0.9,.0.9,0,0,0,0.0,0.0.0,0.0,0.0,.0,0,0,0.0,0.0.0.0,0,0.0.0,0,0,¢,0,0.9.0.9,0,0.0,0.9.0,0 9.4

main:

main3:
mainO:
mainl:

main2:

19,9,0,9,0,0,0,0,9,0,0.0,0,0,:0.9,0,0,0,0,0,0,0.0,0.9,0.0,0,0.0,0.0,0.9.0.0.0,0.9,0,9,0,0.0,0.9,.0,0,0,0,9,0.9.0,0,0,0.0.0,0,0,0.0,0.9,0,0,0,0.0,0,0,0,0 0.4

giay equ r2
phut equ r3
bdn equ rl

quet equ p2
led7 equ p0

org 0000h
imp  main
org 000bh
limp  int tO

mov tmod,#01h
mov  dptr,#ma7doan
mov 22h,#0ffh

mov 25h,#0ffh

clr tfo

MOV  IE,#10000010B
MOV  THO,#high(-50000)
MOV  TLO,#low(-50000)
setb  tr0

mov  phut,#00h
mov  giay,#00h
mov  bdn,#00
Icall gma

Icall hthi

cjne  bdn,#20,main2
mov  a,giay

add a,#l

da a

mov  giay,a

cjne  giay,#60h,mainl

mov  a,phut

add a#l

da a

mov  phuta

cjne  phut,#60h,main0

ljmp  main3

; chuong trinh con giai ma

19,9,0.9,0,0,0,0,9,0,0.0,0.0,:0.9,0,0,0,0,0,0,0,0,0.0,0.9,0,0.0,0.9,0.9.0,0.0,0.9,0,9,0,0.0,0.9,0,0,0,0,9,0.9.0,0,0,0.9.0,0,0,0.0,0.9,0.0,0,0.0,0,0,0,0 9.4

gma:

mov  a,giay
anl a,#0fh
movc a,@a-+dptr
mov  27h,a
mov  a,giay

;gan bien dem giay la R2
;gan bien dem phut cho R3
;gan bien dem ngat

;bat dau chuong trinh
;nhay den chtr chinh

;nhay den chtr con ngat timer0

;timerO: mod 1 - dem 16 bit
;dptr quan ly vung ma 7 doan

;Xoa co bao ngat
;cho phep timer ngat
;khoi tao timer delay 50ms

:cho timer bat dau dem

;phut=00
;giay=00
;nap bien den so lan ngat

;goi chtr con hien thi

;chua dung 20 lan Jtuc 1 giay]
;chuyen giay sang A

;tang giay len 1

;hieu chinh so BCD trong A
;tra lai cho giay

;SS giay voi 60

;chuyen phut sang A
;tang phut len 1
;hieu chinh so BCD trong A
;tra lai cho phut
;SS giay voi 60

;lam lai tu dau

;X0a 4 bit cao hang chuc giay
;lay ma 7 doan
;cat ma vao o nho 20h
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anl a,#0f0h ;xoa 4 bit thap hang dvi

swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  26h,a

mov  a,phut

anl a,#0fh ;xoa 4 bit cao hang chuc phut
movc a,@a+dptr ;lay ma 7 doan

mov  24h,a ;cat ma vao o nho 20h

mov a,phut

anl a,#0f0h ;xo0a 4 bit thap hang dvi phut
swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  23h,a

ret

OO HKHKXXXIIXIXEKHXHKHKKIIIIXEXIKHXHKKKXIIIEEKIXHKHHIIIIXIKHXHKHKXIIIIEKHKHKHKHIIIIIXEXXXKXXXXKK
;CHUONG TRINH CON NGAT TIMERO SAU KHOANG THOI GIAN 50MS
PIOOKXXIIXIXHKHKKXIIIIIKHXHKHKKIIIIIXIXHXHKKIIIEEXKKHKKKKIIIXIKHKHKHKKIIIIIXIKXHKKKKIIIIXXXXKXXKXKK
int_t0: INC  bdn ;TANG BIEN DEM GIAY

MOV  THO,#high(-50000) ;khoi tao lai cho timer delay 50ms

MOV  TLO,#low(-50000)

CLR TFO

RETI
XOOOKKIHKIXIIIKIKHHHKHIIXIIIKKHKHKHIIXIIIKEKKIHKIIXIXIKKHHKHKHIIIIIIXEKKHKHKKIXIIXEXEKKXKXXXXXKKXK
;chuong trinh con hien thi
OOIKKHHKIXXIIIIKHKHKHKIXIIIXIKIHKHKKIIIIIKEIHHKKKXIXIIKKHKHKHIIIIIIXKKHKKHXXIIXEXEKXXKXXXXXKKX

hthi: mov  a,#01111111b ;ma quet
mov  r0,#27h
htl: mov  led7,@r0
mov  quet,a
Icall delayl
mov  quet,#0ffh
dec ro
rr a ;chuyen sang led ke
cjne r0,#22h,ht1
ret

XK IHKHIKIIIIKKHHHKIXIIIKHHHKIIXIIEKEKHKHKHKIIXIIXEXEXHXHKXXXXXKKK
;chuong trinh con delayl
OOOKKIHKHIKXIIIKHHKHKIXIIIKKHHKHIIXIIKEKHKHHKIHXIIXEXEKHXXKXXXXKKK

delayl: mov  r7,#0fh
dinz r7,$
ret

IXXXXXXXXXIXXXKXHKKEXKXKEKXKXKXKXKXKXKEXKXKXXKXKX KX KX XKXXXKXXXK

; khai bao ma 7 doan tu so '0' den so '9'

IXXXXXXXXXXXXXKXHKKEXKXKXKEKXIXKXKEXKXKEXKKXKXKXKXKXKXKXXKXXXKXXXK

ma7doan: db 0CO0h,0F9h,0A4h,0B0h,99h,92h,82h,0F8h,80h,90h
end

4. Thuc hién cdc budc giong nhu bai chuidn va xem két qua mach c6 d€m ding phiit va

gidy hay khong, n€u khong ding thi hiéu chinh lai.

Chi y: c6 thé gidm gid tri so sdnh clia bi€n bdn biing 1 d€ thdi gian trong chuong trinh nay
gidm nhé gitdp ki€m tra nhanh hang phiit, sau khi d€m diing thi hdy hiéu chinh lai 1énh so sanh bdn
v6i s6 20 thi mach s& dém diing thdi gian.

III. Cau héi va bai tap @ng dung:

1. Hay diéu chinh chuong trinh d€m phit gidy d€ d€m BCD tir 0000 d&€n 9999 hién thi &

cacled 5,6,7,8.

2. Hay viét chuong trinh d€m s6 hex tir 0000H dén FFFFH.

“Cé cong mai sdt cé ngay nén kim - van su khdi ddu nan

»
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THUC HANH VI PIEU KHIEN

BAISO : 3-4
CHUGONG TRINH PEM GIO - PHUT - GIAY HIEN THI O 6 LED.

NGAY :
SO TIET :
LOP:
MSSV :

I.

IL.

PO KXXXXXXERKEXKKKKKXEXEEXKKKXKXXEKEXKKKKXXIEEKKKXXKIIEKEXKKXXXXXKXKXKKXXXXXKKK
;chuong trinh dem dong ho so gio phut giay

Muc dich yéu cau:

Biét cdch vi€t chuong trinh d€m gid phit gidy, cdch ki€m tra chuong trinh d&€m.

Trinh ty thyc hién:

1. K&t ndi mach theo trinh tu :

- Dung bus diy két ndi port 0 d&€n pinhd diéu khién cdc doan a, b, ¢, d, e, f, g, dp.
- Dung bus diy két ndi port 2 d€n pinhd diéu khién quét hang tir TO d&n T7.
2. Khdi dong phan mém, soan thdo chuong trinh sau:

;su dung ngat timer tO de dem chinh xac ve thoi gian

19,9,0,9,0,0.0,0,9,0,0.0,0,0,0.9,0,0,0,0,0,0,9,0,0.0,.0.9,0,0.0,0.0,0.9.0,0,.0,0.9,0,0,0,0.0,0.9,0,0,0,0.9,0.9,0,0,0,0.9,0,0,.0,0,0,0.9,0,0,0,0,0,0,0,0,0 0,

main:

main4:
main3:
mainO:
mainl:

main2:

giay equ r2
phut equ r3
gio equ r4
bdn equ rl

quet equ p2
led7 equ po

org 0000h
limp main
org 000bh
imp  int tO

mov  22h,#0ffh

mov  25h,#0ffh

mov  tmod,#01h
mov  dptr,#ma7doan

clr tfo

mov  ie,#10000010B
mov  th0,#high(-50000)
mov  tl0,#low(-50000)
setb  tr0

mov  gio,#00
mov  phut,#00h

mov  giay,#00h
mov  bdn,#00
Icall gma

Icall hthi

cjne  bdn,#20,main2
mov  a,giay

add a,#l

da a

mov  giay,a

cjne  giay,#60h,mainl

;gan bien dem giay la R2
;gan bien dem phut cho R3
;gan bien dem gio cho r4
;gan bien dem ngat

;bat dau chuong trinh
;nhay den chtr chinh

;nhay den chtr con ngat timer0

;timer0: mod 1 - dem 16 bit
;dptr quan ly vung ma 7 doan

;Xoa co tran timer O
;cho phep timer 0 ngat
;khoi tao timer delay 50ms

;cho phep timer0 bat dau dem

;gio=00
;phut=00
;giay=00
;nap bien den so lan ngat

;goi chtr con hien thi

;chua dung 20 lan Jtuc 1 giay]
;chuyen giay sang A
;tang giay len 1
;hieu chinh so BCD trong A
;tra lai cho giay

;SS giay voi 60
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mov  a,phut ;chuyen phut sang A

add a,#l ;tang phut len 1

da a ;hieu chinh so BCD trong A
mov  phuta ;tra lai cho phut

cjne  phut,#60h,main0 ;SS phut voi 60
mov  a,gio ;chuyen gio sang A

add a#l ;tang gio len 1

da a ;hieu chinh so BCD trong A
mov  gio,a ;tra lai cho gio

cjne gio,#24h,main3 ;SS gio voi 24

limp  maind ;lam lai tu dau

PXOOXERRXKHKHKHIXXXEEEKKHKHKKIXIXEEKKHKXKKXIXEEXKKKKXXXIEEKKKKXKXXEXEXEXKKKHKXXEXEXKXKXXXXXKK
; chuong trinh con giai ma
OO HKHKIXXXEEEKKHKHKKXXIXEEXKKHKXKKXXEEXKKKKXXXIEKKKXHXKXXEEXEXKKKHKXXEXEXKKKXXXXXKK

gma: mov  a,giay
anl a,#0fh ;Xoa 4 bit cao hang chuc giay
movc a,@a+dptr ;lay ma 7 doan
mov  27h,a ;cat ma vao o nho 27h

mov  a,giay

anl a,#0f0h ;X0a 4 bit thap hang dvi

swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  26h,a ;cat vao o nho 26h

mov  a,phut

anl a,#0fh ;X0a 4 bit cao hang chuc phut
movc a,@a+dptr ;lay ma 7 doan
mov  24h,a ;cat ma vao o nho 25h

mov  a,phut

anl a,#0f0h ;xo0a 4 bit thap hang dvi phut
swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  23h,a ;cat vao o nho 24h

mov  a,gio

anl a,#0fh ;x0a 4 bit cao hang chuc gio
movc a,@a-+dptr ;lay ma 7 doan

mov  21lh,a ;cat ma vao o nho 23h

mov  a,gio

anl a,#0f0h ;Xoa 4 bit thap hang dvi gio

swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  20h,a ;cat vao o nho 22h

ret

T XXXXXXXXXKXXXEXKKIXKKKXXKKIXXKKXXXKKXIXKKIXKKKEXKKIEXKKIIXKKXXEXKKXXXKKXXKXKKXKXK
;CHUONG TRINH CON NGAT TIMERO SAU KHOANG THOI GIAN 50MS
XXXXXXXXXKXXIXIXKKEXKKKXXKKIXEXKKKXEXKKEIXKXKKIIXKKKEXKKKKEXKKIXXKKKXKXXKIXKXKXKXKKXKK

int_t0: inc bdn ;tang bien dem ngat
mov  th0,#high(-50000) ;khoi tao lai cho timer delay 50ms
mov  tl0,#low(-50000)
clr tfo
reti

TXOOKXXXEXHXXIIHXHKKIIKHXXXIEKHXXXIKHKXIIXEXKKIEKHHXIEKHKXXIEKHKXIIHKHKXIEXHKKXIEKHXXXIEKHKXXIXKKXXXKXXXX
;chuong trinh con hien thi
TOOOKHXXKKHXXEKKXKXKKXXIXKKXXKKKKXKKXXXKKXXXKKXXKKKKXEXKKKXKKXXXKKXXIXKKXXXKKXXKKXXXK
hthi: mov  a,#01111111b ;ma quet

mov r0,#27h
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htl: mov  led7,@r0
mov  quet,a

Icall delayl

mov  quet,#0ffh

dec ro

rr a ;chuyen sang led ke
cjne  r0,#1Fh,htl

ret

XOOOKKKIHKIKXIIKKHHKHKIXIIIKKIHKKIXIXIKIKKHHKHIIXIIXEKEKXHXXXXXXKKK
;chuong trinh con delayl
SOOI IHKHIXXIIIKHHHKIXXIIXEKIHKHKKIXIIXIKEKHKHXHKKXXIXIXEXEKXHKXXXXXKKK

delayl: mov  r7,#0fh
dinz r7,$
ret

XXXXXXXXEX XXX KXXKIKXKIXKIXKIX XXX XXX XXX KKKKIEXKXKXKIKXKXXKXXKX
:khai bao ma 7 doan tu so '0' den so '9'

XOXKXXXXXKXXX XXX KIKKIXKIKKXXXKXKXXKXXXKXXXKKIKKXKXKIKKKXKXKKX
ma7doan: db 0CO0h,0F9h,0A4h,0B0N,99h,92h,82h,0F8h,80h,90h
end

3. Thyc hién cdc buc giong nhu bai chuin va xem k&t qua mach c6 d€m ding phit va
gidy hay khong, n€u khong ding thi hiéu chinh lai.

Chi y: c6 thé gidmgid tri so sdnh clia bi€n bdn biing 1 d€ thdi gian trong chuong trinh nay
gidm nhé gitp ki€m tra nhanh hang phiit, sau khi d€m diing thi hdy hiéu chinh lai 1énh so sanh bdn
véi s6 20 thi mach s& dém diing thdi gian.

III. Bai tap @ng dung:
1. Hiy diéu chinh chuong trinh d€m gid phit gidy d&€ d€m BCD tir 000000 d&€n 999999 hién
thi & cdc led 3,4,5,6,7,8.
2. Hay cho biét sai s& va cdch 1am gidm sai sd.
3. Chuong trinh trén ludn bit diu chay tai 00 gid 00 phiit 00 gidy. Hiy viét chuong trinh quét
phim d€ diéu chinh gid phiit gidy theo y mudn.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO :3-5 ) 7 i?j I;FFET :
CHUGCNG TRINH PIEU KHIEN BAN PHIM MA TRAN MSSY

VA HIEN THI MA CUA PHIM NHAN TREN 1 LED 7 POAN.

L Muc dich yéu cau:

Biét cdch vi€t chuong trinh diéu khi€n quét phim, tao md phim va hién thi ma phim. Khi
chay chuong trinh nay thi trén led sé cé ddu chdm sdng va khi nhédn phim nao thi ma ciia phim do
sdng trén led.

II.  Trinh tu thuc hién:

1. Chtc ning clia phim hay nit nhan hay contact:

Dung d€ giao ti€p dié¢u khién giita con ngudi va thi€t bi vi du nhu contact tit m3 béng dén
va ngudi st dung tic dong dén contact d€ tit md thi€t bi. M4y tinh cong trir nhan chia thi chic ning
ctia ban phim 12 nhip cdc thong s& vio mdy va yéu cAu mdy thuc hién cdc phim tinh, tuong tu ban
phim mdy tinh ciing vay diing dé giao ti€p con ngudi va mdy.

Trong thyc t& cac thi€t bi diéu khién 1ap trinh déu c6 st dung niit nhan, c6 thi€t bi st dung it
niit nhan nhu tivi, mdy giit, .., c6 thiét bi sit dung nhiéu niit nhan nhu ban phim vi mdy tinh, dién
thoai, ban phim mdy tinh cOng trtf nhan chia,...

2. Nguyénly:

V6i nit nhan thudng hd thi khi ta nhan thi s& ngdn mach cho tin hiéu hay dong dién chay
qua va khi khdng nhan thi hd mach sé& ngit tin hiéu hay ngdt dong dién, con nit nhan thudng hg thi
ngudc lai. P&i vdi tin hiéu s6 thi ta ¢6 thé xem “khi contact hd 1am cho 1 ngd vao & mic logic 1 va
khi contact nhan Iam thay ddi sang trang thdi muc logic 0 hodc ngugc lai”.

Vi cach két ndi ki€u nhu di trinh bay thi mot contact phai sit dung mot dudng tin hiéu giao
ti€p. N€u tng dung dung vai chuc phim thi theo cdch nay la khong khd thi vi s6 lugng tin hiéu
khong di, n€u mudn thi phdi dung thém IC giao ti€p.

Khi ng dung st dung nhiéu phim thi ta nén k&t ndi theo dang ma trin phim, v6i ma trin [m
hang, n cdt ] thi s6 phim bing [n x m |. Ma trdn 4 x 4 s& c6 16 phim thi chi cAn dung 8 dudng tin
hiéu giao ti€p, ma trdn 4 x 5 s& c6 20 phim thi chi cAn dung 9 dudng tin hiéu giao ti€p, ma tran 8 x 8
thi s& ¢6 64 phim thi chi can diing 16 dudng tin hiéu giao ti€p.

3. Gidi thudt cho chudng trinh con quét phim diing ma trin:

Véi ma tran 4x4 thi phdi c¢6 4 ngd vao va 4 ngd ra (xem chuong 8), 4 ngd vao thudng treo
1én ngudn 5V qua dién trd nén mitc logic clia cic ngd nay thudng & mic 1.

4 ngd con lai 12 4 ngd ra thudng d€ xuit tin hiéu quét hay ma quét c6 1 bit & mifc 0 cic bit
con lai & muc 1.

Chuong trinh quét phim thudng 1a chuong trinh con, chuong trinh chinh s& goi chuong trinh
con quét phim dé ki€m tra xem c6 phim nio bi nhan hay khong: néu khdng c¢6 phim nio bi nhan thi
chuong trinh con quét phim k&t thic véi 1 ma do ngudi 1ap trinh qui dinh, n€u c6 phim nhan thi phai
ti€n hanh thi€t 1Ap ma phim ctia phim d6 (mdi phim c¢6 1 mi duy nhat) r6i ti€n hanh chdng doi phim,

sau d6 c6 thé két thic qua trinh chdng doi biing cich chd budng phim hay hét thdi gian qui dinh.

Gidi thudt cda ban phim ma trdn nhu sau:
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< Befm >

Ma phim = 00

v

Cot=1
Quét=1110

»)

v
Poc trang thdi hang DCBA

DCBA =1111 > y\
S v
b Xoay DCBA qua Carry

M3 phim := ma phim + 04
Xoay ma quét sang trdi g&ira c t.

Téang cot1én 1 Carry =0
S
b
S @
b
G4n ma phim = FF
le y

()

Giai thich luu db: Vi ban phim ta s dung 1 port ndo d6 tily y ching han nhu port 1.

DPé& diéu khién quét phim thi ta xud't 1 dit liéu 4 bit: trong d6 c6 1 bit & mic thap va 3 bit & mic
cao ra 4 dudng diéu khién quét ctia ban phim.

Sau d6 ta ki€m tra muc logic clia 4 ngd nhap d€ xem c6 phim nio nhan hay khong:
» N&u cé phim nhan thi 4 bit nhap s& c¢6 1 bit & mic loige 0 va ti€n hanh thi€t 14p ma phim.

» Né&u khong c6 phim nhén thi 4 bit nhap sé & mic logic 1 — khi d6 ta chuyén mifc logic 0
sang bit quét k& dé do tim phim khic.
4. Ké&tno6i mach theo trinh tu :
- Dung bus day két ndi port 0 dé€n pinhd diéu khién cdc doan a, b, ¢, d, e, f, g, dp.
- Dung bus diy két ndi port 2 d€n pinhd diéu khién quét hang tir TO d&n T7.
- Dung bus diy k&t ndi port 3 (chua qua IC dém) k&t ndi v6i pindhn cda ban phim.
5. Khdi dong phan mém, soan thdo chuong trinh sau:

[9,9,0,0,0,0.0,0.0.0,0.0,0.0,0.0,0,0,0,0,0,0,9,0,:0.0,.0.0,0.0,0,0.0,0,9,0.0.0,0.0,.0.9,0,0.0,.0.9,0,0.0,0,0,0.9.0,0,0,0.9.0,0,0,¢.0,0.0.¢
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;chuong trinh quet phim dung he thong 1 ma phim hien thi tren 1led
;dung port3 chua qua IC dem ket noi voi pinhd cua ban fim
;dung port0 va port 2 ket noi dieu khien led 7 doan
POOOKXXXKXXIEHXXXIEKHKXXXEKHKXIIHKHKXIEXHXXXIEKHKXXIEKHXXEKKXIEXXXXIXEKXXXIXKXXKKXK
quet equ p2
led7 equ po

mtphim equ p3 ;ket noi voi ma tran ban phim
org 0000h

mov  dptr,#ma7doan

mov  quet,#07fh ;Xuat ma quet cho 1 led sang

mov led7,#7fh

main: Icall keypres ;goi chtr con quet phim
cjne  a,#0ffh,mainl
sjimp  main

mainl; Icall gma_hthi ;goi chtr con giai ma hien thi
sjimp  main

XOOXXKKKIHKHIXXIIEEKHHKHKIXXIIIXKKHKHKHIXXIXEKEKKHKHKHIXXIIXKKHKHKHKIXXIIXEXEKXXXXXXKK
;Chuong trinh con giai ma fim nhan va hien thira 1 led 7 doan
XOOKKKHHKHIXXXIEEKKHKHKHKIXIIIXKKHKHKHKIXXIXEKEKKHKHKXXIIXEKKKHKHKIXXIIXEXEKKXXXXXXKXK

gma_hthi: movc a,@a+dptr
mov  led7,a
ret

OORIXEKIHHKIXXXIIEHKHKHKIXIIIIKEKHHHKKXXIIXIKEKIKHKHKKKXIIIKKHXHKHKIIXIIXEXKXXKXXXKK
;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
POOKXXIKIHHKKXIIIEIHKHKHKKIIIIXEKIKHKHKHIIIIXEEKIXHKHKKKIIIXIXIKHXHKKIXIIIXIXXXXKXXKKXK

keypres: mov r4,#10 ;nhap so dem 10 lan
keypresl : Icall KEY ;Neu co phim an thi co c=1

ic pnl ;kiemtratiepneuc=1

ret ;Neu khong co phim nhan thi co ¢=0
pni: djnz r4,keypresl ;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

ic 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

OOOOHKKKKKKKKHKKHKHHIHHKHKHKHKHKHKHXHKHXHKKHKHXHKHKKKXXKXXXXXXXXXXXXXXXXXX
;Chuong trinh con quet phim
POOKKHKHKHKKKKHKHKKKKKHKKKKKKHKKKKKKKKKKKKKKKKKKHKKKKKKHKKKKKKKKKKKKXKXX

key: mov  r7,#0feh ;bat dau voi cot so 0(feh)
mov  r6,#4 ;Su dung r6 lam bo dem
mov  r5#00

keyl: mov  mtphim,r7 ;Xuat ma quet ra cot
mov  a,mtphim ;Doc lai portl de xu ly tiep theo
anl a,#0f0h ;xoa 4 bit thap la hang
cjne  a,#0f0h,key2 ;co nhan fim thi nhay
mov  a,r7
rl a ;xoay de chuyen den cot ke tiep
mov r7,a
mov a5 ;chuyen ma fim sang cot ke
add a,#4
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mov r5,a

dinz  r6,keyl ;Neu nhu sau moi lan 1 cot ma khong
clr c ;clr ¢ neu nhu khong co phim duoc an
mov  a,#0ffh ;thoat voi ma trong a = FFh
ret
key2: swap a
key4: rrc a ;Xxoay sang phai tim bit 0
jnc key3 ;nhay neu (c)=0
inc r5 ;tang ma fim len cot ke
simp  key4 ;tiep tuc cho den khi duoc (C)=0
key3: mov  a,rb5
setb ¢
ret

OOKKKIHKIKXXIEKKHKHKKXXIXEEXKKKHKHKKXXEEXEKKHKKHKKXIXEEKKKHKKKXXIXEXEXKXXXXXXKK
;khai bao du lieu ma phim
SXXXXXXRRXKXKKXXXXXKKKKKXXXIEKXKKKKXKXXEKKKKKKXXXKKKKKKKXXIKKXKKKKXXXKK
ma7doan: db 0c0h,0f9h,0a4h,0b0h,099h,092h,082h,0f8h

db 080h,090h,088h,083h,0c6h,0a1h,086h,08eh

end

6. Thuc hién cdc budc gidng nhu bai chuin va nhan bat ki phim nao thi trén led 7 doan sé&
hién diing ma 7 doan ctia phim d6 n&u khdng diing thi hiy hiéu chinh lai cho ding.

III. Céc chuong trinh miu:

CHUONG TRINH PIEU KHIEN BAN PHIM MA TRAN VA HIEN THI MA CUA PHIM NHAN
TREN 8 LED 7 POAN DICH CHUYEN DAN TU PHAI SANG TRAL

XOOKKKHHKIXXXIEEKKHKHKKXXIIIXEKKHKHKHKXIXIXEKEKHKHKHKXXIIEKKHXHKHKKXXIXIXIXKXXXXXXKK
;chuong trinh quet phim dung he thong 1 ma phim hien thi tren 8 led
;dung port3 chua qua IC dem ket noi voi pinhd cua ban fim
;dung port0 va port 2 ket noi dieu khien led 7 doan
XOOOKKKIHKIXXIIIKIHKHKHKHIIXIIIKEKHHKHKHIIXIIEKEKKHKHKIXXIIKKHHKHKIXXIIXIKEKXXXXXXKK
quet equ p2
led7 equ p0

mtphim equ p3 ;ket noi voi ma tran ban phim
org 0000h
mov  20h,#0ffh ;tat cac led

mov 21h,#0ffh
mov 22h,#0ffh
mov 22h,#0ffh
mov 23h,#0ffh
mov 24h,#0ffh
mov 25h,#0ffh
mov 26h,#0ffh
mov 27h,#0cOh

mov  dptr,#ma7doan
mov  quet,#07fh ;Xuat ma quet cho 1 led sang
mov  led7,#7fh

main: Icall keypres ;goi chtr con quet phim
cjne  a,#0ffh,mainl
Icall hthi
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simp main

mainl; Icall dichchuyen
Icall giaima ;goi chtr con giai ma hien thi
simp  main

POOKXXKKHXXXKKX XXX KXXEXKKXXEXKKKXKKXXXKKXXXKKKXKKXKXKKXXXKKXXKKXXXXKXK
;Chuong trinh con dich chuyen du lieu trong 8 o nho chua du lieu
XOOOKXXKKHKXXKKXXIXKKXXXKKKXIKKHKKIXKKXXIXKKXXIXKKKXEXKXKXEXKXKXKKXXKKXXKXKK
dichchuyen: mov  20h,21h

mov 21h,22h

mov  22h,23h

mov  23h,24h

mov  24h,25h
mov  25h,26h
mov  26h,27h
ret

OOKKKIHKIKXXIEKKHKHKKXXIXEEXKKKHKHKKXXEEXEKKHKKHKKXIXEEKKKHKKKXXIXEXEXKXXXXXXKK
;Chuong trinh con giai ma fim nhan va hien thira 1 led 7 doan
SXXXXXXRRXKXKKXXXXXKKKKKXXXIEKXKKKKXKXXEKKKKKKXXXKKKKKKKXXIKKXKKKKXXXKK

giaima: movc a,@a+dptr
mov  27h,a
ret

XOOOKKIHKIKXIXIIKIHHHKHIIIIXIXIKIHKHKHIIXIIEKEKKIHKKIXIXIIKKHHKHKHIIIIIIXEKKHKHKIIXIIXEKEKKKKXXXIXKKXK
;chuong trinh con hien thi
OOKKHHKIXXIIIIHHKHKIXIIIIKHHKHKKIIIIXIKEIHKHKKXXIIXIKKHKHHIIIIIXIXEKKHKKHXXIIXEXEXXXKXXXXXKKX

hthi: mov  a,#01111111b ;ma quet
mov  r0,#27h
htl: mov  led7,@r0
mov  quet,a
Icall delayl
mov  quet,#0ffh
dec ro
rr a ;chuyen sang led ke
cjne r0,#1fh,ht1
ret

OOORKKIHKHIKIIIKIHHKHKIXIIIKKHHKHIIXIIIKEKHKHKHKIHXIXIXEXKHXHXHKXXXXKKK
;chuong trinh con delayl
ORI HHKXKXIIIXEHHHKIKIIIEKIHXHKKIIIIXEKEKIXHXHKKXXIIXEXEKXKKXXXXKKK

delayl: mov  r7,#0fh
dinz r7,$
ret

PXOOOKXXXKXXIEHXXXIEHXXXXKHKXIIXHXHKXIEXHXXXIEKHXXIEKHKXXEKXXIEXXXXIXEKXXXKXKXXKKXK
;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
POOKKXXKKXXXEXKXXXEXKXXXKKXXEXKKKXKKXXXKKXXKXKKKXEKKXKXKKXXXKKXXKKXXXKXK

keypres: mov r4,#10 ;nhap so dem 10 lan
keypresl : Icall KEY ;Neu co phim an thi co c=1

ic pnl ;kiem tratiepneuc=1

ret ;Neu khong co phim nhan thi co c=0
pnl: djnz r4,keypresl ;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

ic 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
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POOXXKEXKKHKXKXXEEKKKKKXXIXEXEXKKKXHKXIXEXEXEXKKKXKXXEKKKKXKXXIXEXKXKKXXXXXKK
;Chuong trinh con quet phim
OOXKEKKHHKHIKXXEEEKKHKHKKXXIXEEEKKKHKHKKXXEXEXKKXKXKXIEEKKKKKKXXIXEXEXKKXXXXXKK

key: mov  r7,#0feh ;bat dau voi cot so 0(feh)
mov  r6,#4 ;Su dung r6 lam bo dem
mov  r5#00
key1: mov  mtphim,r7 ;Xuat ma quet ra cot
mov  a,mtphim ;Doc lai portl de xu ly tiep theo
anl a,#0f0h ;x0a 4 bit thap la hang
cjine  a,#0fOhkey2 ;co nhan fim thi nhay
mov  a,r7
rl a ;xoay de chuyen den cot ke tiep
mov r7,a
mov a5 ;chuyen ma fim sang cot ke
add a,#4
mov  r5.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,#0ffh ;thoat voi ma trong a = FFh
ret
key2: swap a
key4: rrc a ;xoay sang phai tim bit 0
jnc key3 ;nhay neu (c)=0
inc r5 ;tang ma fim len cot ke
simp  key4 ;tiep tuc cho den khi duoc (C)=0
key3: mov a5
setb ¢
ret

XOOKKKHHKIXXXIIXEKHKHKHIIXIIIKKHHKHIIXIIEKEKKHXHKKXXIIXEKKHKHKHKIIXIIIXEXKXXXXXKKXK
;khai bao du lieu ma phim
XOOOKKIHKIXXIIIXEHHKHKHIXXIIIKHHHKHIIXIIIKKHKHKIIXIIIKHKHKHKHKIIXIIXIXKXXKXXXKXK
ma7doan: db 0cO0h,0f9h,0a4h,0b0h,099h,092h,082h,0f8h

db 080h,090h,088h,083h,0c6h,0a1h,086h,08eh

end

Nhin xét: khi viét ddng thi trén man hinh 8 led sé& hién 1 s6 0 bén phai va 7 led con lan lai tit.
Khi nhan 1 phim bat ky thi cdc s6 hién tai s& dich sang trdi, ma 7 doan ctia phim méi s& hién thi &
led tin cling bén phai. Chuong trinh nay con 2 khuyé&t diém (1) khdng xo4 dugc con sd “0” vd nghia,
(2) khi ta nhadn phim ma chua budng phim thi 8 led déu tit.

Chuong trinh sau ddy sé khic phuc dugc 2 khuyét diém trén:

POOKRXIRXIXHXHKKKXIIEIXHXHKHKKIIIIXEKXHKKKXIIIXIXEXXHKKKKIIIXIXXHXHKKKIIIXIXKXKKXXKKXK
;chuong trinh quet phim dung he thong 1 ma phim hien thi tren 8 led
;dung port3 chua qua IC dem ket noi voi pinhd cua ban fim
;dung port0 va port 2 ket noi dieu khien led 7 doan
XOOOKKIHKIXXIIIEHHKHKHIIXIIIKKKHHKHKIXIXIXEKEKHKHKIXXIIKKHHKHKIXXIIXIXEKXXXXXXKK
quet equ p2
led7 equ po
mtphim equ p3 ;ket noi voi ma tran ban phim
maso0 equ 0cOh ;ma 7 doan cua so 0
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org 0000h ;dia chi bat dau cua chtr chinh
limp  chtrchinh

org 000bh ;khai bao dia chi bat dau cua chtr gat
limp  ngat_timerO

chtrchinh: mov 20h,#0ffh ;tat cac led
mov 21h,#0ffh
mov 22h,#0ffh
mov 22h,#0ffh
mov 23h,#0ffh
mov 24h,#0ffh
mov 25h,#0ffh
mov 26h,#0ffh
mov 27h,#0cOh

mov  dptr,#ma7doan
mov  quet,#07fh ;Xuat ma quet cho 1 led sang
mov  led7#7fh

mov  tmod,#00000001b ;TO mod 1 dem 16 bit
mov  th0,#high(-500)
mov  tl0,#low(-500)

clr tfo

setb  trO

mov  ie,#10000010b ;cho phep timer0 ngat
main: Icall xoaso0 ;goi chtr xoa so 0 vo nghia
mainl; Icall keypres ;goi chtr con quet phim

cjne  a,#0ffh,main2
sjimp  mainl

main2: Icall dichchuyen

Icall giaima ;goi chtr con giai ma hien thi

simp  main
SOOI HHKHIXXIIIKEKHHKHKHIIXIIIKHHHKHIIXIIIKEKIHHKIIXIIIKHKHHHKIXXIIXIXKXXKXXXKK
;Chuong trinh con dich chuyen du lieu trong 8 o nho chua du lieu
XOOOKKIHKIIXIIIKEHHHKHIIXIIIKHHHKHKIXIIIKEKHHHKIIXIIIKKHKHKHKIXXIIIKKXXKXXXKK
dichchuyen: mov  20h,21h

mov  21h,22h

mov  22h,23h

mov 23h,24h
mov 24h,25h
mov 25h,26h
mov 26h,27h
ret

XOOXKKKIHKHIXXXIE KK HKHKKXXIEIXKKHKHKHKKXXEXEKEKKHKHKHKXXIXEEKKKHKKKXXIXIXEXKKXXXXXXKK
;Chuong trinh con giai ma fim nhan va hien thira 1 led 7 doan
XOOOKKKIHKIIXIIIEHHKHKHIIXIIIKKKHHKHKIXIIEKEKKHKHKKXXIIEKKHKHKHKIIXIIIKEKXXXXXKKK

giaima: movc a,@a+dptr
mov  27h,a
ret

POOXXKEKKHKHKHXKXXEEEKKHKHKKXXIXEXEEKKKKKKXIEEXEXKKKHXXXEKKKKKKXXIXEXEXKKXXXXXKK
;Chuong trinh con xoa so 0 vo nghia

XXX HKHKHXKXXEEEXKKHKKXXIXEEXKKKXHKXXEXEXKKKKXXXIEKKKKXKXXIXEXEXKKXXXXXXK
x0as00: mov  r0,#20h

X0aso_c: mov  a,@r0

cjne  a,#maso0,xoaso_e

mov @r0,#0ffh ;nap FF de tat led
X0aso_a: inc ro

cjne  r0,#27h,xoaso_c
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xoaso_d: ret

X0aso_e: cjne  a,#0ffh,xoaso_d

sjimp xoaso_a
POOKXXXKHXXIEHXXXIEHXXXXEKHKXIIHKHKXIEXHXXXIEKHKXXIEKHKXXEKXXIEXXXXIXEKXXXIXKXXKKK
;Chuong trinh con ngat cua timer0 de hien thi lien tuc
POOKXXKKHXXXKKX XXX KXXEXKKXXEXKKKXKKXXXKKXXXKKKXKKXKXKKXXXKKXXKKXXXXKXK
ngat_timerQ: Icall hthi

mov  th0,#high(-500)

mov  tl0,#low(-500)

reti

[9,9,0,9,0,0.0,0.9,0,0.0,0.0,0.9.0,0,0,0,9,0,9.0,0.0.0.9,0,0.0,0.9,0,9,0,0.0,0.9,0,0,0,0,0,0.9,0,0,0,0.9,0,0,.0,0.9,0.9.0,0,0,0.0,0.9,0,0.9,0.9,.0,0,0,0.9,0.0,0.4

;chuong trinh con hien thi

[9,9,0,9,0,0.0,0,0,0,0.0,0,0,0.9,0,0,.0,0,0,0,9.0,0.0,0.9,0,0.0,0,0,0.9,0,0.0,0.9,0,0,0,0.0,0.9,0,0,0,0.9,0,0:0,0.0,0.9,0,0,0,0.0,0,0,0,0.0,0.0,0,0,0,0.0,0,0,0.¢

hthi: push acc ;cat tam thanh ghi a
mov  a,#01111111b ;ma quet
mov  r0,#27h
ht1: mov  led7,@r0
mov quet,a
Icall delayl
mov  quet,#0ffh
dec ro
rr a ;chuyen sang led ke
cjne  r0,#1fh,htl
pop acc ;lay lai noi dung thanh ghi a
ret

POOCKIKKHHKHIKXXEEEKKHKKKXXEXEEXKKHKKKKXIXEEXKKKKXKXXIXKXKXXKXXKKK
;chuong trinh con delayl
OOXRKIXKHXHXKKXXEEEXKHKHKKXXIXEEXKKKKKKXXEEXKKKKXXXXEKKKXXKXXKKK

delayl: mov  r7,#0h
dinz r7,$
ret

XOOXKKKIHKIXIIEEHHKHKHIXXIIIXEKKHKHKHIIXIXIEKEKKHKHKKXXIIXEKKHXHKHKIXXIIXIXEKXXXXXXKXK
;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
XOOOKKIHKIIXIIIKEHHHKHIIXIIIKHHHKHKIXIIIKEKHHHKIIXIIIKKHKHKHKIXXIIIKKXXKXXXKK

keypres: mov r4,#10 ;nhap so dem 10 lan
keypres1 : Icall KEY ;Neu co phim an thi co c=1

ic pnl ;kiemtratiepneuc=1

ret ;Neu khong co phim nhan thi co c=0
pnl: djnz r4,keypresl ;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

ic 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

POOXXKEKKHKHKHXKXXEEEKKHKHKKXXIXEXEEKKKKKKXIEEXEXKKKHXXXEKKKKKKXXIXEXEXKKXXXXXKK
;Chuong trinh con quet phim
XXX HKHKHXKXXEEEXKKHKKXXIXEEXKKKXHKXXEXEXKKKKXXXIEKKKKXKXXIXEXEXKKXXXXXXK

key: mov  r7,#0feh ;bat dau voi cot so 0(feh)
mov  r6,#4 ;Su dung r6 lam bo dem
mov  r5,#00

key1: mov  mtphim,r7 ;Xuat ma quet ra cot
mov  a,mtphim ;Doc lai portl de xu ly tiep theo
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anl a,#0f0h ;xoa 4 bit thap la hang

cjne  a,#0f0h,key2 ;co nhan fim thi nhay
mov  a,r7
rl a ;xoay de chuyen den cot ke tiep
mov r7,a
mov  a,r5 ;chuyen ma fim sang cot ke
add a#4
mov r5a
djnz  r6,keyl ;Neu nhu sau moi lan 1 cot ma khong
clr c ;clr ¢ neu nhu khong co phim duoc an
mov  a,#0ffh ;thoat voi ma trong a = FFh
ret
key2: swap a
key4: rrc a ;xoay sang phai tim bit 0
jnc key3 ;nhay neu (c)=0
inc r5 ;tang ma fim len cot ke
simp  key4 ;tiep tuc cho den khi duoc (C)=0
key3: mov a5
setb ¢
ret

ORI HXXKKXEKXXEKXKHKIKKKXKXXKXIKKIKXXKXXEKKXIKKKEXKXXKXXKXXKXXKX
;khai bao du lieu ma phim
OOKXKXXKXXKXXEXXEKXXEXKXEKHKIIXKXEXKXIXKXXKXXKXXEXXXEKKXEXHKIXKXXKXKKXXKXXKX
ma7doan: db 0c0h,0f9h,0a4h,0b0h,099h,092h,082h,0f8h

db 080h,090h,088h,083h,0c6h,0a1h,086h,08eh

end
Trong chuong trinh nay chiing ta da st dung timer ngit thudng xuyén d€ quét led 7 doan hién
thi lién tuc nén khi ta con nhan phim chua budng tay thi chudng trinh ngit hién thi vin x4y ra nén
led ludn sdng va khong bi tit nhu chuong trinh trén.
IV. Baitap:
1. Hay hiéu chinh chuong trinh trén d€ chi cho phép nhap cic s6 thip phan tir 0 d&€n 9 (cic
nit nhan tir “A” d€n “F” khong c¢6 tdc dung.
2. Sau khi thyc hién xong ciu 1 thi vi€t thém cdc yéu ciu nhu sau: phim “C” c6 tic dung
x04 toan bd va man hinh chi hién thi ding 1 s8 “0”.
3. Ti€p tuc thém phim “D” ¢6 chifc ning xod s6 mdi vira nhap sau cing.

Trong cdc chuong trinh d€m gidy, d€m phit gidy, d€m gid phit gidy ching ta chua st dung
cdc phim d€ hiéu chinh cdc thong s6 thdi gian can thi€t nén sau khi lam quen vdi chuong trinh con
quét phim thi ta bit ddu tng dung vao diéu chinh cic thong sd cin thiét.

Chuong trinh dong hd s6 c6 chinh gid phit gidy bing ban phim ma tran:
Khi chay chuong trinh thi man hinh 8 led s& hién thi gid phit gidy mic nhién bit ddu tir
00 00 00 - ddu chdm thap phan s& xuit hién & led hang chuc gi¢ va cho phép chinh gid tri
hang chuc gid. Nhan phim chinh hang chuc gid thi k&t qua led s& hién thi ding ddng thdi dich
chuyén dau cham d&n led hang don vi gid. Tuong tu nhu vay cho led chuc phiit va don vi phiit.
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PXOOXERXRXKXXXXXXEEXKKKHKKKXEEEXKKKXKXXEEKEKKKXKKXIXEEXKKKXKXXIXEEKEXKKXXXXIXEXKXKKXXXXXKKK
;chuong trinh dem dong ho so gio phut giay

;su dung ngat timer t0 de dem chinh xac ve thoi gian

ORI IKHKIXXIEEEKKHKHKKXXIXEEKKHKHKKKXIXEEXKKKHKXXXIEEKKHKHKHKKXXEXEXEKKKKHKXXIXEXKKKXXXXKKK

giay equ r2 ;gan bien dem giay la R2
phut equ r3 ;gan bien dem phut cho R3
gio equ r4 ;gan bien dem gio cho r4
bdn equ 70h ;gan bien dem ngat

mtphim equ p3

bvt equ 71h ;bien vi tri chinh cac thong so

quet equ p2
led7 equ p0

org 0000h ;bat dau chuong trinh

limp main ;nhay den chtr chinh

org 000bh

limp  int tO ;nhay den chtr con ngat timer0
main: mov  sp,#50h ;khoi tao ngan xep

mov 22h,#0ffh
mov 25h,#0ffh

mov  tmod,#01h ;timerO: mod 1 - dem 16 bit
mov  dptr,#ma7doan ;dptr quan ly vung ma 7 doan
clr tfo ;X0a co tran timer O
mov  ie,#10000010B ;cho phep timer 0 ngat
mov  th0,#high(-50000) ;khoi tao timer delay 50ms
mov  tl0,#low(-50000)
setb  tr0 ;cho phep timer0 bat dau dem
mov  bvt,#20h ;20h=chucgio; 21h=dvigio; 23h=chucphut; 24h=dviphut
main4: mov  gio,#00 ;gio=00
main3: mov  phut,#00h ;phut=00
mainO: mov  giay,#00h ;giay=00
mainl:
Icall gma
main2; Icall hthi ;goi chtr con hien thi
mov  a,bdn
cjne  a,#20,main5 ;chua dung 20 lan [tuc 1 giay]
main5: ic main2_key ;nhay neu nho hon 20
clr c
subb  a,#20
mov  bdn,a
mov  a,giay ;chuyen giay sang A
add a#l ;tang giay len 1
da a ;hieu chinh so BCD trong A
mov  giay,a ;tra lai cho giay
cjne  giay,#60h,mainl ;SS giay voi 60
mov  a,phut ;chuyen phut sang A
add a,#l ;tang phut len 1
da a ;hieu chinh so BCD trong A
mov  phuta ;tra lai cho phut
cjne  phut,#60h,main0 ;SS phut voi 60
mov  a,gio ;chuyen gio sang A
add a#l ;tang gio len 1
da a ;hieu chinh so BCD trong A
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mov  gio,a ;tra lai cho gio

cjne  gio,#24h,main3 ;SS gio voi 24
imp  maind ;lam lai tu dau
main2_key: Icall key_chinh

sjimp  main2
OOXKKKIHKHIXXIEEKEKHKHKHKKIXIXIEKEKKHKHKKIXIXEEKEKKKXXXIEXEKHKHKHKHKIXXIIXEKKHKHKHKKXIXIXIXKXXXXXXKKK
; chuong trinh con chinh gio phut giay tu bang ban phim
XOOOKKKIHKIXXIIKIIHKHKIXIIIKKIHKHIKIXIXIEEKKHHKHIIXIIEEKHHKHKHXIXIIEKEHHKHIIXIIIXEKKXXXXXXIKK

key_chinh: setb  rsO ;chon bank1 gan cho cac thanh ghi R
Icall keypres ;goi quet phim
clr rsO ;chon lai bankO
cjne  a,#0ffh,key_chinha
ret
key_chinha:
push acc ;cattam a
mov  a,bvt ;chuyen bvt sang a

cjne  a,#20h,key_chinhb

mov  a,gio ;chinh hang chuc gio

anl a,#0fh

mov  gio,a

pop acc

swap a

orl a,gio

mov  gio,a

mov  bvt,#21h ;chuyen sang hang don vi gio
ret

key_chinhb: cjne  a#21h,key_chinhc

mov  a,gio ;chinh hang don vi gio

anl a,#0f0h

mov  gio,a

pop acc

orl a,gio

mov  gio,a

mov  bvt,#23h ;chuyen sang hang chuc phut
ret

key_chinhc: cjne  a,#23h,key_chinhd

mov  a,phut ;chinh hang chuc phut
anl a,#0fh
mov  phut,a
pop acc
swap a
orl a,phut
mov  phut,a
mov  bvt,#24h ;chuyen sang hang don vi phut
ret
key_chinhd:
mov  a,phut ;chinh hang don vi gio
anl a,#0f0h
mov  phut,a
pop acc
orl a,phut
mov  phut,a
mov  bvt,#20h ;chuyen sang hang chuc gio
ret
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POOXERXRXKXXXXXXEEXEKKKKKKXEEEXKKKXKXIXEEKEXKKXKKXIXEEKEKKKXXXXIXEXEXXKKXXXXXEXKXKKXXXXXKKK
; chuong trinh con giai ma
ORI IKHKIXXIEEEKKHKHKKXXIXEEKKHKHKKKXIXEEXKKKHKXXXIEEKKHKHKHKKXXEXEXEKKKKHKXXIXEXKKKXXXXKKK

gma:

mov  a,giay

anl a,#0fh ;xoa 4 bit cao hang chuc giay
movc a,@a+dptr ;lay ma 7 doan
mov  27h,a ;cat ma vao o nho 27h

mov  a,giay

anl a,#0f0h ;xo0a 4 bit thap hang dvi

swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  26h,a ;cat vao o nho 26h

mov  a,phut

anl a,#0fh ;X0a 4 bit cao hang chuc phut
movc a,@a+dptr ;lay ma 7 doan
mov  24h,a ;cat ma vao o nho 25h

mov  a,phut

anl a,#0f0h ;xoa 4 bit thap hang dvi phut
swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  23h,a ;cat vao o nho 24h

mov  a,gio

anl a,#0fh ;X0a 4 bit cao hang chuc gio
movc a,@a-+dptr ;lay ma 7 doan

mov  21h,a ;cat ma vao o nho 23h

mov  a,gio

anl a,#0f0h ;xo0a 4 bit thap hang dvi gio

swap a ;chuyen 4 bit cao xuong vi tri thap
movc a,@a+dptr ;lay ma 7 doan hang chuc

mov  20h,a ;cat vao o nho 22h

;Xu ly dau cham tuong ung voi bien vi tri

mov  r0,bvt
mov  a,@r0
anl a,#7th ;cho dau cham sang
mov @r0,a

ret

FXXXXXXRXRXXKXXXXKXKKKKKKXXKXKKKKKKKKKKKKKKKKKXKKKKKKKKKKKKXKKKKKKXKKKKKKKXXKKK
;CHUONG TRINH CON NGAT TIMERO SAU KHOANG THOI GIAN 50MS
XXXXXXXXXXKXXKXXXXXKKKKXXXXXXKKKKXXXXKXXKKKKEXXXXKKKKKIXXXXKKKKKXXXKXKKXKKXKK

int_to:

inc bdn ;tang bien dem ngat

mov  th0,#high(-50000) ;khoi tao lai cho timer delay 50ms
mov  tl0,#low(-50000)

clr tfo

reti

PXOOXXRXRXKKKXXXXEEEXKKKXXXIXEXEKKKXHKXXEXKKKKKXKXXEKXKKKKXXXIXEEKKKXHXXXEXKKKKXXXXXKKKXK
;chuong trinh con hien thi
PXOOXKIXKHKHKHIXXIEEEXKKHKKKXIXEEKKKKHKKXXEEXEKKKKXKXXEEXKKKKKXXIXEEKKKKHKXXEXKKKXXXXXXKKKXK

hthi:

htl:

mov  a,#01111111b ;ma quet
mov  r0,#27h

mov  led7,@r0
mov quet,a
Icall delayl
mov  quet,#0ffh
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dec ro

rr a ;chuyen sang led ke
cjne  r0,#1Fh,htl
ret

ORI IKIKKXXKXHXKEXXXXXXXXXXXXXXXXXXX KKK KKK
;chuong trinh con delayl
SOOKKKKKKKKKKKKKHKKKKKHKKKKKKKKKKKKHKKKKKXXKXKKKXXXKKKKXKKK

delayl: mov  7fh,#0fh
dinz  7fh,$
ret

OOOKXXXKHKXIXEXKXXIXEXHKXXIXKKXXIXKHKXIXEXKKXIXKHKXXIXKKXXEXKXXIXKKXXIXKKXXXKXXKKK
;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
OOOKXXIXKHXXEKHXXXXEKHKXXXKHXXIXHKHKXIEKHKXXIEKHKXXIEKHKXXIXHKHKXIEXHXXXIXEKXXXXKXXXKXK

keypres: mov r4,#10 ;nhap so dem 10 lan
keypresl : Icall KEY ;Neu co phim an thi co c=1

ic pnl ;kiem tratiepneuc=1

ret ;Neu khong co phim nhan thi co ¢=0
pni: djnz r4,keypresl ;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

ic 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

OOOOKKKKIKKHHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKHKKHKKXHKXKXXXXXXXXXXXXXXX
;Chuong trinh con quet phim
SHKKKHKKHKKKKHKHKKKKKKHKKKKKHKHKKKKKKKKKKHKKHKHKKKKKKKKKKHKKKKKKHKXKXKKKXKXX

key: mov  r7,#0feh ;bat dau voi cot so O(feh)
mov  r6,#4 ;Su dung r6 lam bo dem
mov  r5#00
keyl: mov  mtphim,r7 ;Xuat ma quet ra cot
mov  a,mtphim ;Doc lai portl de xu ly tiep theo
anl a,#0f0h ;xoa 4 bit thap la hang
cjne  a,#0f0Oh,key2 ;co nhan fim thi nhay
mov  a,r7
rl a ;xoay de chuyen den cot ke tiep
mov r7,a
mov a5 ;chuyen ma fim sang cot ke
add a,#4
mov r5a
djnz ré,keyl ;Neu nhu sau moi lan 1 cot ma khong
clr C ;clr ¢ neu nhu khong co phim duoc an
mov  a,#0ffh ;thoat voi ma trong a = FFh
ret
key2: swap a
key4: rrc a ;xoay sang phai tim bit 0
jnc key3 ;nhay neu (c)=0
inc r5 ;tang ma fim len cot ke
simp  key4 ;tiep tuc cho den khi duoc (C)=0
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key3: mov  ar5
setb ¢
ret

XXXXXXXXKXXIKKXXKXXKXXKXXXKXXXKKXKKXKKIKXKKXXXXKX XXX XXX XKXXXKX
;khai bao ma 7 doan tu so '0' den so '9'
XOXKXXXXXXXIKHXXKXXKXX XXX KXXKKIKKXEXKIKKXXKXXKXXXXXXXXKXXKX
ma7doan: db 0CO0h,0F9h,0A4h,0B0N,99h,92h,82h,0F8h,80h,90h
end
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THUC HANH VI PIEU KHIEN NGAY :

BAISO : 3-5 \ 7 iO(j I;I"?ET :
CHUGONG TRINH PIEU KHIEN PEN GIAO THONG MSSV -

XANH - VANG - PO TREN 8 LED.

L Muc dich yéu cau:
Biét cdch vi€t chuong trinh diéu khién dén giao thong.
II.  Trinh tu thuc hién:

1. Yéu ciu: Viét chuong trinh diéu khi€n dén giao thong cho 1 nga tw gdm Xanhl, Vangl,
bd1, Xanh2, Vang2, B62. Cho thdi gian xanh sdng 25 gidy, thsi gian vang sing 5 gidy,
thdi gian dé bing thdi gian xanh cong thdi gian vang. Cdc dén xanh vang dé dung led
don d€ hién thi, cdc thong s6 thdi gian ding led 7 doan dé hién thi.

2. Gidi thuat:
( Begin )

\ 4
Xanh 1, d4 2 sdng

Delay 25 giay

A 4

Vang 1, d4 2 sdng

Delay 5 giay

A 4

bd 1, xanh 2 sing

Delay 25 giay

A 4

bé 1, vang 2 sdng

Delay 5 giay

end

3. K&t ndi mach theo trinh tu :

- Duing bus diy két ndi port 0 d&€n pinhd diéu khién cdc doan a, b, ¢, d, e, f, g, dp.

- Dung bus diy két ndi port 2 d&€n pinhd diéu khién quét hang tir TO dén T7.

- Dung bus diy két ndi port 1 d€n pinhd diéu khién 8 led don c6 sin led xanh vang dd.
4. Khéi dong phan mém, soa thio chuong trinh sau:
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POOXXRXRXKKHXXXXXEEEKKKKKXXIXEXEKKKXXKXIXEEXKKKKXXIIEEKKKKXKXIXEEXEKKKKHKXIXEEXKKKXXXXIXEXEXKKKXKXXIXKKKKXXX
;chuong trinh dieu khien den giao thong co hien thi thong so thoi gian tren 2 led 7 doan
POOXXKEKKIHKXKXXEEEKHKHKHKKXXEXEEXKKHKHKKKXEXEKEKKKKKXXIEEEKKHKHKHKKXXEXEXEKKKHKHKKXIXEEXKKKXKXXIEXEKXKXXKXXIXXKKKKXXX
;du lieu dieu khien den cho bo thi nghiem dieu khien led don tich cuc muc 0

X1 d2
V1 _d2
di_x2
D1 V2
:du lieu dieu khi
; X1 d2
; V1 d2
; dl X2
; D1 V2
tg_xanh
tg_vang
tg_do
led7
quet
leddonto

EQU 11110011B ;XANH 1, DO 2 SANG
EQU 11101011B ;VANG 1, DO 2 SANG

EQU 11011110B ;DO 1, XANH 2 SANG
EQU 11011101B ;DO 1, VANG 2 SANG

en den cho bo thi nghiem dieu khien led don tich cuc muc 1

EQU 10000100B ;XANH 1, DO 2 SANG
EQU 01000100B ;VANG 1, DO 2 SANG
EQU 00100001B ;DO 1, XANH 2 SANG
EQU 00100010B ;DO 1, VANG 2 SANG
equ 24 ;24 dem xuong 0 tuc da dem 25
equ 4 ;4 dem xuong O tuc da dem 5
equ 29 ;29 dem xuong 0 tuc da dem 30
equ p0 ;dieu khien cac doan a,b,c,d,e,f,g,dp
equ p2 ;dieu khien quet cac transistor TO den T7
equ pl ;dieu khien led don

;bat dau chuong trinh chinh

org
mov
mov

mov
mov
mov
mov

0000h
tmod,#00000001b
dptr,#ma7doan

22h,#0ffh ;X0a cac vung nho hien thi khong
23h,#0ffh ;dung de tat led

24h #0ffh

25h,#0ffh

SOOI IHKHIIXXIIIKHHKHKIKXIXIXEXEKXXKXXXXXXKXX
;xanhl va do2 sang 25 giay
XOOOKKIHKHIXXXIIIKHHKHKIXXIXIXEXEKXXKXXXIXXKXX

b222:

b221:

mov
mov
mov

Icall
Icall
Icall
dec
djnz

Icall
Icall
Icall

16h,#tg_xanh ;bien dem thoi gian cho htl
17h,#tg_do ;bien dem thoi gian cho ht2
leddonto,#x1_d2 ;cho xanhl, do2 sang

hextobcd
gma
delay
17h
16h,b221

hextobcd
gma
delay

OO KXXXXXXEKKXKXXKXIXEEXKXKXXXXXKKKKX
;vangl va do2 sang 5 giay
POOXXRXEXKHKHKXXXXEXEXEXKKKKXKXIXEXEXKXXXXXXXKXKKKX

b221a:

dec
mov
mov

Icall
Icall

17h

16h,#tg_vang ;bien dem thoi gian cho ht2
leddonto,#v1_d2 ;cho vang 1, do2 sang
hextobcd

gma
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Icall
dec
djnz

Icall
Icall
Icall

delay
16h
17h,b221a

hextobcd
gma
delay

ORI KIXXXIEXIKHHKHKIXXIXKKXXKXXXXXKKXX
;dol va xanh2 sang 25 giay
XOOOKKIHKIKIXXIIXIKHHKHKIXXIIXEKEKXXKXXXXXKKKX

b221b:

mov
mov
mov

Icall
Icall
Icall

dec
djnz

Icall
Icall
Icall

16h,#tg_do ;bien dem thoi gian cho htl
17h,#tg_xanh ;bien dem thoi gian cho ht2
leddonto,#d1_x2 ;dol va xanh2 sang

hextobcd
gma
delay

16h
17h,b221b

hextobcd
gma
delay

ORI HHKKXXIIIXIKHKHKHKIKXIIXEXKXXKXXXIXXKKX
;dol va vang2 sang 5 giay
OOKKIHKHIIXXIIIKHHKHKIKXIXIXEKKXKKXXXXXXKXX

b221c:

dec
mov
mov

Icall
Icall
Icall

dec
djnz
Icall
Icall
Icall

ljmp

16h
17h,#tg_vang
leddonto,#d1 V2 ;dol va xanh2 sang

hextobcd
gma
delay

17h
16h,b221c

hextobcd
gma
delay

b222

SXXXXXXXRXKKXXXXXXKKKKXKKXXIKXKKKKKXXXKXKXKKKKKXKXX
; chuong trinh con chuyen so hex sang so bcd
SXXXXXXXRXKKXXXXXXKXKKKXXXXXXKXKKKKKXXXXKKKKKKXKXX

hextobcd:

mov
mov
div
swap
orl
mov

mov
mov
div
swap
orl
mov

a,17h

b,#10

ab ;b luu hang don vi
a ;

a,b

37h,a

a,16h

b,#10

ab ;b luu hang don vi
a ;

a,b

36h,a
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ret

PXOOXKIKKHKHKHKXXXEXKKKXHKXXXEXEXEXKKXXKXXIXIXXKKXXXKXX
; chuong trinh con giai ma
POOXKIKKHKHKHKXXXIEEKKKHKHKXXXEEEKEXKXXKXXIXIXKKKXXXKXX

gma: mov a,37h
anl a,#0fh
movc a,@a+dptr
mov 27h,a ;hang don vi

mov a,37h

anl a,#0f0h

swap a

movc a,@a+dptr

mov  26h,a ;hang chuc

mov a,36h

anl a,#0fh
movc a,@a+dptr
mov 21h,a ;hang don vi

mov a,36h

anl a,#0f0h

swap a

movc a,@a+dptr

mov  20h,a ;hang chuc
ret

POOXRXEXKKHKXXXIEEKKKKKXIEEEKKKXXXXEEKEXKKKKHXIEEEKKKKHKXIXEKEKKKXXKXXEKXKKKXXXXKKKKX
;chuong trinh delay co goi chuong trinh hien thi
POOXKEKKIHKHIKXIEEKEKKHKHKKXIXIXEEKKKHKKXXIXEEXKKKKXXIEEEKKHKKHKXIXEXEXEKKKKXKXXEXKKKXXXXXXXKKXK

delay: mov  7fh,#10h
del2: clr trO
mov  th0,#00
mov  tl0,#00
setb  tr0
clr tfo
dell: Icall hthi
jnb tf0,dell
djnz 7fh,del2
ret

PXOOXERRKHKHKXXXXEEXEXKKKXXXIXEXXKKKXXKXXEXXKKKXXXXX
;chuong trinh con hien thi
PXOOXKIKHKHKHIKXXEEEKKKHKHKXXXEEXEXEXKXXKXXEXIXKXKXXXKXX

hthi: mov  rl,#01111111b ;ma quet
mov  r0,#27h ;nhap dia chi quan ly vung ma 7doan vao rO
mov  r5#8
ht1.: mov  led7,@r0
mov quet,rl
Icall delayl
mov  quet,#0ffh ;chong lem
dec ro
mov  a,rl
rr a
mov rla
djnz  r5,htl ;chi co 2 so nen so sanh voi 62H de ket thuc
ret

19,9,0,9,0,0.0,0.9.0,0.0,0.0,:0.9.0,0,0,0.0,0,0.0,0.0,0.0,0.0.0,0.9,0.9,0,0.0,0.0,0.9,0,0.0.
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;chuong trinh con delayl
OOOOKIKKKKKIKKKKKIKKKKKHKHKKXKXXXXXXXXXXKXXXK

delayl: mov  r7,#0fh
dinz r7,$
ret

19,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0.0,0.0,0,0.0,0,0,0,0,0,0.0,0,0,0,0.0,0.0,0,0.9,0.0,0,0,0,0 ¢

;vung ma 7 doan

POOOOOXKKKHXXXHXXXXXXXXXXXXXXXXXXXXX
0cOh,0f9h,0a4h,000h,099h,092h,082h,0f8h,080h,090h

ma7doan: db

end
III. BAITAP:
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THUC HANH VI PIEU KHIEN NGAY:
BAISO : 3-6 , 9 iO(,jPT?ET '
CHUONG TRINH PEM SAN PHAM DUNG COUNTER TO. MSSV -
L Muc dich yéu cau:

Biét cdch sit dung counter d€ dé€m xung ngoai. Ung dung diing € d€m sin pham.
II.  Trinh tu thuc hién:
1. Yéu cAu: st dung mot mach thu phat hdng ngoai gdm c6 1 led phét va 1 led thu d€ tao
ra xung khi ¢6 sdn phaAm di qua hodc mach tao xung vudng c6 tin s6 thap d€ nhin thay.

2. Gidi thuat:
( Begin )

y

Khdi tao timer TO
& ché do counter

A 4

Xo4 céc thanh ghi luu gia tri
dém

&
«
A

Chuyén s6 hex ctia gid tri d€m
dugc sang s6 BCD

y

Giai ma — hién thi

Y

3. K&t ndi mach theo trinh ty :
- Dung bus ddy két n&i port 0 dé€n pinhd diéu khién cdc doan a, b, ¢, d, e, f, g, dp.
- Dung bus diy két ndi port 2 d€n pinhd diéu khién quét hang tir TO d&n T7.
- Ngudn phét tin hiéu xung d&€n ngd vao counter TO cla port3.

4. Khéi dong phin mém, soa thio chuong trinh sau:

III. BAITAP:

4. Hiy két hgp véi chuong trinh con quét phim d€ c6 thé thay ddi cac thong s6 thdi gian tuy y
niam trong gid han t6i da 1a 99.

5.  Hiy md rong hé thong trén dé diéu khi€n 2 hé théng dén giao thdng cho 2 nga tu : nga tu
thit I va nga tu thd I1. Nga tu thit 11 tré hon nga tu thi I ddng bing 10 gidy. C4 2 déu c6 thdi
gian diéu khién gi6ng nhu trén.
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6.

Hiy md rong thém bai trén ding 4 led chinh giita hién thi gi — phit va thdi gian tir 22 gid
dé&n 06 gid thi dén vang nhap nhdy 1 gidy.

[~  PHAN 4

= DIEU KHIEN LED MA TRAN.
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THUC HANH VI PIEU KHIEN NGAY :
SO TIET :

LGP :
MSSV :

BAISO : 4-1 ]
CHUONG TRINH HIEN THI Ki TU TREN LED MA TRAN

I.  Muc dich yéu cAu:
Hiéu dudc cdch viét chuong trinh diéu khién led ma tran sdng 1 ki ty ding yén.
II. Trinh ty thuc hién:
1. Gidi thuat:

<

A
»
>

G4i dit liéu ra hang thi i
Va mi quét tuong ung

A 4

Delay

A 4

Tiang hang k€, cot k& i:=1 +1

—
s D

2. K&t ndi mach theo trinh tu :
- Dung bus diy két ndi port 3 d€n pinhd diéu khién hang H7 — HO cia led ma tran.
- Duing bus diy két ndi port 0 d&€n pinhd diéu khi€n co6t mau xanh X7 — XO0.
- Duing bus ddy két ndi port 2 d&€n pinhd diéu khién co6t mau dé B7 — PO.

3. Khdi ddong phan mém, soan thdo chuong trinh nhu sau:

PR KXXXXXXERKKKKXKXIXEXEXKKKXXKXIEKKKKKXXXEEKKKKXKXIEXEXKKKXXXXXKKKKKX
;chuong trinh hien thi ki tu chu A tren ma tran led dung yen

;dung port 3 ket noi dieu khien hang

;ma chu A = 07H,0DBH,0DDH,0DBH,07H
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19,9,0,9,0,0,0,0,9,0,0,0,0,0,0.9,0,0,0,0.0,0.9,0.0.0,0,9,0,0,0,0.0,0.9,0,0,0,0.9,0.9,0,0,0,0.9,0,0,0,0.0,0.0,0,0,0,0.0,0.9,0,9,0,0.9,0.9,0,0 ¢

hang equ p3

cotx equ pl

cotd equ p2

org 0000h

mov  cotx,#0 ;tat quet neu co ket noi

mov  cotd,#0 ;tat quet neu co ket noi
main: mov  hang,#07h ;goi du lieu ra 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

Icall delay

mov  cotx,#00h

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,#07h ;goi du lieu ra hang 5

mov  cotx,#00010000b

Icall delay

mov  cotx,#00h

simp  main

19,9,0,0,0,0.0,0,9,0,9.0,0.0,0.0,0,0,0,0.0,0.0,0,0.0,0.0,0.0.0,0.0,0.0,0,9,0,0.0,0.9.0.0,0,0.0,0.0.0,0,0,0.0,.0.0,0,0.0,0.9.0,9,0,0.0,0.0,0,0 ¢

;chuong trinh con delay

19,9,0,9,0,0,0,0,9,0,0.0,0,0,0.9,0,9,0,0.9,0.9,0.0.0,0.9,0.9,0,0.0,0.9,0,0.0,0.0,0.9,0,0,0,0.9,0.9,0,0.0,0.0,0,0,0,0.0,0.9,0.9.0,0.0,0.9,0,0 ¢

delay: mov  r5#1

de: mov  r6,#50
dinz r6,$
dinz  r5,de
ret

end

4. Thuc hién céc budc gidng nhu cdc bai chudn cho d&€n khi mach chay ding yéu ciu.

III. CAu hoi:
1. Tai sao phdi dung chuong trinh con delay, néu khong trd 16i dugc hiy thit bd 1énh goi
chuong trinh con delay va xem két qua hién thi?
2. Tai sao ta phai g&i 00 ra port 2 sau I&nh Icall delay, n€u khong trd 13i dugc thi hdy bd 1énh
Mov cotx,#00 c6 trong chudng trinh va xem k&t qua hién thi?
IV. Bai tap iing dung:
1. Muén hién thi chit A bt ddu tir cot thit 2 trd di thi lam th€ nao?
2. Hay vi€t chuong trinh hién thi ki tv M hoic cédc ki tu khéc.
3. Hay vi€t chudng trinh hién thi s& 2 hodc cdc con s6 khdc.
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Chii y: hiay chay chuong trinh tao md ma trin d€ 14y cdc ma cho cdc ki ty tuy ¥ va cdc s6 nim bén
dudi

THUC HANH VI PIEU KHIEN NGAY :
BAISO : 4-2 i?j I;FFET :

CHUONG TRINH CHOP TAT Ki TU A TREN LED MA TRAN MSSV -

L Muc dich yéu cau:

Biét cach vi€t chuong trinh diéu khién led ma tran sdng 1 ki tu nhdp nhdy.

II. Trinh ty thyc hién:

1. Giai thuat:
Hién thi chit A nhiéu 1an

v

Tét chit A va Delay

End

2. K&t ndi mach theo trinh tu :
- Duing bus diy két ndi port 3 d&€n pinhd dié¢u khi€n hang H7 — HO ctia led ma tran.
- Dung bus diy két n6i port 0 dén pinhd diéu khién co6t mau xanh X7 — XO0.
- Dung bus diy két ndi port 2 d€n pinhd diéu khién cot mau dé P7 — PO.
3. Khdi dong phan mém, soan thdo chuong trinh sau:
XOOCKXHKIXKKXKIKXKKIXKIXKIIKH KK XK IIKIXKKIKKIKKXIKIXKKXKKIKKIKKIXKXXKKXKKXKKXK

;chuong trinh hien thi ki tu chu A nhap nhay tren ma tran led
POOXKIKKHKHKHKXXXEXEEKKKKHKXXIXEEEKKKIKHKKXXEXEXEKKKKXKXXEEEKKKHKHKXKIXEIEKKKKHKKXXIXKKKKXXXXXKK

hang equ p3 ;hang ket noi voi port 3
cotx  equ po ;cot xanh ket noi voi port 0
cotd equ p2 ;cot do ket noi voi port 2
org 0000h

mov  cotx,#0 ;tat quet neu co ket noi
mov  cotd,#0 ;tat quet neu co ket noi

mov  dptr,#machu_a

main: mov r2,#250
mainb: mov r1,#00

mov  r3,#00000001b ;ma quet
mainc: mov arl

movc a,@a+dptr
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mov  hang,a

mov cotx,r3
Icall delay
mov  cotx,#00h

inc rl ;tang len de lay byte ke
mov  a,r3 ;dich chuyen ma quet
rl a

mov  r3,a

cjne  rl,#5mainc ;chi co 5 byte

djnz  r2,mainb

Icall delayls ;goi chtr con delay 1s de tat led
simp  main
delay: mov  r6,#1
de: mov  r7,#50
dinz r7,$
djnz  r6,de
ret
delayls: mov ré6,#0
pnde: mov  r7,#0
dinz r7,$
djnz  r6,pnde
ret

IXXXXKXXIXXXKXXKIKEXXXKXKKXKXKXKIKKEXKXKXXKXKXKXKKIKXKXKKKKXKEXKXKXKXXX XXX KXKXKXXX
:khai bao ma chu A
IXXXXKXKXXKXXXXKIKXKXKXKKXKXKXKKKXKXKXKXXKXKXKXKKIXKXKXKKKXKXKXKXKXKXXXKXXKXKXKXXK
machu_a: db 007H,0DBH,0DDH,0DBH,007H

end

4. Thuc hién cdc budc giong nhu cdc bai chudn cho d&€n khi mach chay ding yéu ciu.
III. CAu hoi:
1. Hay gidi thich tai sao khi mudn diéu khién tit led ta chi thuc hién 1énh goi chuong trinh con
delay.
2. Hiy cho bi€t hai chuong trinh con delay va delayls cung st dung céc thanh ghi R6, R7 c6
anh hudng gi hay khong — gidi thich?
IV. Céc chuong trinh miu:
Chuong trinh hién thi ki tu chit A hai mau xanh dé ché6p tit trén led ma tran
POOXXXOKKKEREXX KKK KX KIXXKKHKHRXEXEXXXHHHHKKEKEXXXI KKK KEIXXXHHKKKEXIXXXKKKKKKXKK

;chuong trinh hien thi ki tu chu A hai mau xanh va do va chop tat
SXXXXXXRRXKXXKXXXXXKXKKKKXXXIKKXKKKKKXXXKKKKKKKKXXKKKKKKXKXIKK KKK KXXXXKKKKKKKXXXKK

hang equ p3 ;hang ket noi voi port 3

cotx  equ po ;cot xanh ket noi voi port 0

cotd equ p2 ;cot do ket noi voi port 2
org 0000h

mov  cotx,#0 ;tat quet neu co ket noi

mov  cotd,#0 ;tat quet neu co ket noi

main: mov  dptr,#machu_a
Icall htxanh
Icall htdo

simp  main

235



IXXOOXKXKXXKXXXKIIKXKXKXKKXKEKXKKXXXKXKKXKXKXKXKKEXXXKXKKXKXKXKKXKXXXX
:hien thi mau xanh
IXXXXKXXIEXXXXXHKIIKXKXKIKXKIXXEXKIXKKXKEXKXKKXKXKXKIKKEXXXKXKKIXKXKXXKXKXKXXX

htxanh:
mainb:

mainc:

mov
mov
mov

mov
movc
mov

mov
Icall
mov

inc
mov
rl
mov

cjne
djnz

Icall
ret

r2,#250
r1,#00
r3,#00000001b ;ma quet

a,rl
a,@a+dptr
hang,a

cotx,r3
delay
cotx,#00h

rl ;tang len de lay byte ke
a,r3 ;dich chuyen ma quet
a

r3,a

r1,#5,mainc
r2,mainb

delayls ;goi chtr con delay 1s de tat led

19,9,0,9,0,0,.0,0.9,0,9.9,0.0,0.9.0.9,0,0,0,0,9,0,0.9,0.9,0,0,0,0,0,0.9.0,0.0,0.9,0.0.0,0.9,0.9,0,0.0,0.9,0.9,:0,0.9,0.9,.0,0,0,0,0,0,0,0.¢

:hien thi mau do

19,9,9,0.0,0.0,0.0.0,0.9,0,0.0,0.9,0.0.0,0.9,0,0,0,:0.9,0,0.0,.0.9,¢,0,0,0.9,:0.0,0,0,9,.0.0,0,0,9.0.9,¢,0,0.0.9,0.0,0,0.0,0.0,0:0.0,¢.0.0.¢

htdo:
maind:

maine:

delay:
de:

delayls:
pnde:

mov
mov
mov

mov
movcC
mov

mov
Icall
mov

inc
mov
rl
mov

cjne
djnz

Icall
ret

mov
mov
djnz
djnz
ret

mov
mov

r2,#250
r1,#00
r3,#00000001b ;ma quet

a,rl
a,@a+dptr
hang,a

cotd,r3
delay
cotd,#00h

rl ;tang len de lay byte ke
a,r3 ;dich chuyen ma quet
a

r3,a

rl,#5,maine
r2,maind

delayls ;goi chtr con delay 1s de tat led

r5,#1
r6,#50
r6,$
r5,de

r5,#0
r6,#0
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machu_a:

djnz
djnz
ret

db
end

r6,$

r5,pnde

007H,0DBH,0DDH,0DBH,007H

Chuong trinh d€m tir 0 d€n 9 hién thi trén led ma tran

SXXXXXXRRXXXKXXXXKKKKKKKXXIKEKKKKXKXIKKKKKKKKXXKKKKKKXKXIKXKKKKXKXXIKKXKKKKXXXKK
;chuong trinh hien thi so dem tu 0 den 9 tren led ma tran
XXX XXXXXXXEKKKKXXXIXEXEEXKKKXXXXEKKEXKKKKXXEKXKKKKXXXIXKEKKKKXKXXIXKKKKKXXXXKK

hang

cotx

cotd

solanhthi

sokitu

maquet
bdem8byte

org 0000h
mov cotx,#0
mov  cotd,#0

equ
equ
equ

equ
equ
equ
equ

p3
pO
p2

r2
ro
r3
rl

;hang ket noi voi port 3
;cot xanh ket noi voi port 0
;cot do ket noi voi port 2

:luu so lan hien hti

;dem dem so byte cua 1 ki tu

;tat quet neu co ket noi
;tat quet neu co ket noi

[9,9,0,9,0,0.0,0.9,0,0.0,0.0,0.9,0.9,0,0.9,0,9,0,0.0,0.9,0,0,0,0.9,0.9,0,0.0,0.9,0,0,0,0.0,0.9,0,0,0,0,9,0.9.0,0.0,0.9,.0,0,0,0,0,0.9,0,0.0,0.0,0,0.0,0.0,0.4

main:

maina:
mainb:

mainc:

delay:
de:

mov
mov

mov
mov
mov

mov
movc
mov

mov
Icall
mov

inc
mov
rl
mov

cjne
djnz

mov
add
mov

djnz
sjmp

mov
mov
djnz

dptr,#machu_so

sokitu,#10

solanhthi,#250
bdem8byte,#00
maquet,#00000001b

a,bdem8byte

a,@a+dptr

hang,a

cotx,r3
delay

cotx,#00h

bdem8byte
a,maquet

a

maquet,a

rl,#5,mainc

solanhthi,mainb

a,dpl
a,#8
dpl,a

sokitu,maina

main

r5,#1
r6,#50
r6,$

;nap dia chi machu_so vao dptr
;co 10 con so

:ma quet

;tang len de lay byte ke
;dich chuyen ma quet

;chi co 5 byte
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dinz  r5,de

ret
delayls: mov r5,#0
pnde: mov  r6,#0
dinz  r6,$
djnz  r5,pnde
ret

PXXXXXXRXRXEXKKXXXXEEKXKKXXXIEEEXKKKXXXXEKKKKKKXXXKKKKKKXXKIKEKKKKXKXXKKKKKKKXXXKK
;khai bao vung ma cac so tu 0 den 9
PXXXXXXRRXKXKXXXXKEKKKKXXXIKEKKKKXKXXEXKKEXKKKKXXKKKKKKXKXIXKEKKKKXXXXKKKKKKKXXXKK

machu_so: db 083h,07dh,07dh,07dh,083h,0ffh,0ffh,0ffh ;maso0
db 077h,07bh,001h,07fth,07fh,0ffh,0ffh,0ffh ;masol
db 01bh,05dh,05dh,05dh,063h,0ffh,0ffh,0ffh ;ma so 2
db Obbh,06dh,06dh,06dh,093h,0ffh,0ffh,0ffh ;maso 3
db 0cfh,0d7h,0dbh,001h,0dfh,0ffh,0ffh,Offh ;maso 4
db 0b1h,075h,075h,075h,08dh,0ffh,0ffh,0ffh ;masob
db 083h,06dh,06dh,06dh,09bh,0ffh,0ffh,0ffh ;ma so 6
db 07dh,0bdh,0ddh,0edh,0f1h,0ffh,0ffh,0ffh ;maso7
db 093h,06dh,06dh,06dh,093h,0ffh,0ffh,0ffh ;ma so 8
db 0b3h,06dh,06dh,06dh,083h,0ffh,0ffh,0ffh ;maso9
end

Trong chudng trinh nay v6i s6 1an Lip t6i da 1a 255 (trong bai viét 250) nén thdi gian led hién
thi rit ngin ta khé nhin tha'y. D€ ting thdi gian hién thi dai hon ta c6 thé thém 1 bién nita d€ s6 1an
lip 16n hon 255, tuy nhién mudn hién thi d&€m chinh x4c thi cdch viét sau 13 tt nhat:

Chuong trinh d€m tlr 0 d&€n 9 hién thi trén led ma trin chinh xdc 1 gidy
S s

;chuong trinh hien thi so dem tu 0 den 9 tren led ma tran chinh xac thoi gian 1 giay
POOKHKKHKHKHKKKKKHKHKKHKHKKHKKKKKHKHKKKHKKHKHKHKHKKHKHKHKKKKKKHKKKKKKKKKKKHKHKKKKKKKKKHKHKKXKXXXKXXX

hang equ p3 ;hang ket noi voi port 3

cotx equ pO ;cot xanh ket noi voi port O
cotd equ p2 ;cot do ket noi voi port 2
solanhthi equ r2 ;luu so lan hien hti

sokitu equ ro

magquet equ r3

bdem8byte equ rl ;dem dem so byte cua 1 ki tu
org 0000h

mov  cotx,#0 ;tat quet neu co ket noi

mov  cotd,#0 ;tat quet neu co ket noi

[9,9,0,9,0,0.0,0.9,0,0.0,0.0,:0.9,0.9,0,0.9,0,9,0,0.0,0.9,0.0,0,0.0,0.9,0,0.0,0.9,0,0,0,0.0,0.9,.0,0,0,0,0,0.9.0,0.0,0.9,0,0,0,0,0,0.9,0,0.0,0.0,0,0.0,0.0,0.4

main: mov  dptr,#machu_so ;hap dia chi machu_so vao dptr
mov  sokitu,#10 ;€0 10 con so

maina: mov  solanhthi,#250

mainb: mov  bdem8byte,#00
mov  maquet,#00000001b ;ma quet

mainc: mov  a,bdem8byte

movc a,@a+dptr
mov  hang,a

mov cotx,r3
Icall delay
mov cotx,#00h
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inc bdem8byte ;tang len de lay byte ke
mov  a,maquet ;dich chuyen ma quet
rl a

mov  maquet,a

cjine  rl,#5mainc ;chi co 5 byte
djnz solanhthi,mainb

mov  a,dpl
add a,#8
mov  dpla

djnz  sokitu,maina

simp main
delay: mov  r5#1
de: mov  r6,#50
dinz r6,$
djnz  r5,de
ret
delayls: mov r5,#0
pnde: mov  r6,#0
dinz  r6,$
djnz  r5,pnde
ret

PXOOXRKRXEXXKXXXXEEEXKKKKXXIXEXEEXKKKXKXIEEXEKKKKKIXXEEKKKKKKKIXEXEKKKKHKXXIXKKKKKXXXXKK
;khai bao vung ma cac so tu 0 den 9
POOXXKIKKHHKHIXXXEEEXKKHKHKXXIXIEEKKKKHKKXXEEXEKKKKKKXXEEEKKKKKIKIXEEEKKKXKKXXEXKXKKKXXXXXKK

machu_so: db 083h,07dh,07dh,07dh,083h,0ffh,0ffh,0ffh ;maso0
db 077h,07bh,001h,07fth,07fh,0ffh,0ffh,0ffh ;masol
db 01bh,05dh,05dh,05dh,063h,0ffh,0ffh,0ffh ;ma so 2
db Obbh,06dh,06dh,06dh,093h,0ffh,0ffh,0ffh ;maso 3
db 0cfh,0d7h,0dbh,001h,0dfh,0ffh,0ffh,Offh ;ma so 4
db 0b1h,075h,075h,075h,08dh,0ffh,0ffh,0ffh ;masob
db 083h,06dh,06dh,06dh,09bh,0ffh,0ffh,0ffh ;maso 6
db 07dh,0bdh,0ddh,0edh,0f1h,0ffh,0ffh,0ffh ;maso 7
db 093h,06dh,06dh,06dh,093h,0ffh,0ffh,0ffh ;maso 8
db 0b3h,06dh,06dh,06dh,083h,0ffh,0ffh,0ffh ;maso9
end

V. Bai tap ing dung:
1. Hay viét chuong trinh hién thi ki ty A sdng mot gidy, ki tu B sing mot gidy va lip lai.
2. Haiy viét chuong trinh d€m 1én tir 0 d&€n F va tir F vé 0 hién thi trén led ma tran.
3. Giong nhu bai 2 nhung hién thi mau xanh va mau d4.
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THUC HANH VI PIEU KHIEN NGAY :
SO TIET :

LGP :
MSSV :

BAISO :4-3
CHUGNG TRINH HIEN THI CHUOI “SPKT” TREN LED MA TRAN

I.  Muc dich yéu cAu:
Biét cach vi€t chuong trinh diéu khién led ma tran hién thi mot chudi ki tu dich chuyén.
II. Trinh ty thuc hién:

1. K&t ndi mach theo trinh tu :
- Duing bus diy két ndi port 3 d&€n pinhd dié¢u khi€n hang H7 — HO ctia led ma tran.
- Duing bus diy két ndi port 0 d&€n pinhd diéu khi€n cd6t mau xanh X7 — XO0.
- Dung bus diy két ndi port 2 d€n pinhd diéu khién cot mau dé P7 — PO.
2. Khéi dong phan mém, bién soan chuong trinh nhu sau:
XOOCKCHKIXKK KK XK XXKIXKIXKK XK XK IIKIXKKXKKXKKIIKIXKXXKKXKKXKKXIKXXKKXKKXKKXK

;chuong trinh chay chuoi SPKT tu trai sang phai
PXOOXRKIKKHKHKKXXXEEKKKHKHKXXIXEXEKKKHKHKKXXEEEKKKKHXKXXEXEEKKHKHKHKXKIXEEXEKKKKHKKXXIXKKKXXXXXXKK

hang equ p3 ;hang ket noi voi port 3
cotx  equ po ;cot xanh ket noi voi port 0
cotd equ p2 ;cot do ket noi voi port 2
org 0000h
mov  cotx,#0 ;tat quet neu co ket noi
mov  cotd,#0 ;tat quet neu co ket noi
main: mov  dptr,#mach
maina: mov  r2,#150
mainb: mov  rl,#00
mov  r3,#00000001b ;ma quet
mainc: mov  arl

movc a,@a+dptr
mov  hang,a

mov cotx,r3
Icall delay
mov cotx,#00h

inc rl ;tang len de lay byte ke
mov  a,r3 ;dich chuyen ma quet
rla

mov  r3,a

cjne  rl,#8,mainc
djnz r2,mainb

inc dptr

mov  a,dpl

cjne a,#32,maina
limp  main
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delay: mov  r5#1

de: mov  r6,#50
dinz r6,$
dinz  r5,de
ret
org 0500h
mach: db 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ;8 byte ff de tat 8 led
db 0B3H,06DH,06DH,06DH,09BH,0ffh ;machu S
db 001H,0EDH,0EDH,0EDH,0F3H,0ffh ;ma chu P
db 001H,0EFH,0D7H,0BBH,07DH,0ffh ;ma chu K
db OFDH,0FDH,001H,0FDH,0FDH,0ffh ;machuT
db 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ;8 byte ff de tat 8 led
end

3. Thuc hién cdc budc giong nhu cdc bai chuin cho d&€n khi mach chay ding yéu ciu.
4. Gidi thich nguyén ly hoat dong cia chuong trinh:
. Chuong trinh thuc hién cong viéc 14y 8 byte dif liéu bit diu tir 0500H d&n 0507H gdi ra
diéu khién 8 cot ctia led ma tran nhiéu 1an (trong chuong trinh vi€t 1a 150 1an).
. Sau d6 lip lai cong viéc giong nhu trén nhung 14y 8 byte dif liéu bit dau tir 0501H dén
0508H, & 1an nay ta sé& tha'y c¢6 1 cot bén phdi sing — d6 chinh 12 mi dau tién cta chir S.
. Ti€p tuc thyc hién cho d&€n khi hét dit lidu.
. Do chuong trinh khong phic tap nén tic gid khong viét luu dd, ban hiy ty viét thi.

III. Cau hoéi:
1. Mu6n cho chudi chay nhanh hon hoiic chiAm hon thi phdi lam gi ?
IV. Céc chuong trinh mau:
Chuong trinh diéu khién led ma tran hién thi 2 mau xanh d3 chudi SPKT:

XOOOKKKIHKIKIXIIIKHHHKHIIIIIXIKKHHKHKIXIIIKEKEIHKHKIXIIIKEKHHHKHIKIKIIIIXEKKHKHKHKIXIXIIXEKEKXKXXXXKK
;chuong trinh chay chuoi SPKT tu trai sang phai hai mau xanh do
XOOOOKKKIHKHIKIXXIIKHHHKHIKIXIIIKKHHKHKIXXIIKEKKHHKHIIXIIIKKKHKHKHIIXIIIXEKKHKHKKIXXIXIXEKEXXXXXXXKK

hang equ p3 ;hang ket noi voi port 3
cotx equ po ;cot xanh ket noi voi port 0
cotd equ p2 ;cot do ket noi voi port 2
solanhthi equ r2 ;luu so lan hien hti
magquet equ r3
bdem8byte equ rl ;dem dem so byte cua 1 ki tu
bdn equ 20h
org 0000h
mov  cotx,#0 ;tat quet neu co ket noi
mov  cotd,#0 ;tat quet neu co ket noi
main: Icall htdo ;goi chuong trinh con chay chu mau do
Icall htxanh ;goi chuong trinh con chay chu mau xanh

simp  main
IXXXXKXKXXXXXXKKIKXXXKXKKXXEXKXKXKXKXKXKXXKXKXKKKKEXKXKXKKXKKXKXXKXXXKXKXXXK
;hien thi mau do
IXXXXKXKXXXXKXXKIXKXXXKXKKXXXKXKXKXXKKXKKXKXKXKKHXKEXXXKXKKXXXKXKKXXXKXKXKK

htdo: mov  dptr,#machuoi
maina: mov  solanhthi,#150
mainb: mov  bdem8byte,#00
mov  maguet,#00000001b ;ma quet
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mainc: mov  a,bdem8byte
movc a,@a+dptr
mov  hang,a

mov cotx,r3
Icall delay
mov  cotx,#00h

inc bdem8hbyte ;tang len de lay byte ke
mov  a,maquet ;dich chuyen ma quet
rl a

mov maquet,a

cjne  bdem8byte,#8,mainc
djnz  solanhthi,mainb

inc dptr

mov  a,dpl

cjne  a,#32,maina
ret

XOOXXKKKIHKHIXXIIKEHHKHKIXXIIXKKHHKHKKXIIXEKEKKHKHKKIXIEEEKHKHKKXXXIXEXEKHXHKKIXXXKXKKXX
;hien thi mau xanh

ORI IHIKXIXIKKHHHKIXIIIKHHHKIXXIIXKKHHKHKKIXIIIXEKKHKHKIIXIIXEKEKKHKHKIXXIXXKKKKX
htxanh: mov  dptr,#machuoi

maini: mov  solanhthi,#150
mainh: mov  bdem8byte,#00

mov  maguet,#00000001b ;ma quet
maing: mov  a,maquet

movc a,@a+dptr
mov  hang,a

mov  cotd,r3
Icall delay
mov  cotd,#00h

inc bdem8byte ;tang len de lay byte ke
mov  a,maquet ;dich chuyen ma quet
rla

mov maquet,a

cjne  bdem8byte,#8,maing
djnz  solanhthi,mainh

inc dptr
mov  a,dpl
cjne  a,#32,maini
ret
delay: mov  r5#1
de: mov  r6,#50
dinz r6,$
djnz r5,de
ret
org 0500h
machuoi: db 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ;8 byte ff de tat 8 led
db 0B3H,06DH,06DH,06DH,09BH,0ffh ;machu S
db 001H,0EDH,0EDH,0EDH,0F3H,0ffh ;machu P
db 001H,0EFH,0D7H,0BBH,07DH,0ffh ;ma chu K
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db OFDH,0FDH,001H,0FDH,0FDH,0ffh :machuT
db 0Offh,0ffh,0ffh,0ffh,0ffh,0ffh,Offh,0ffh ;8 byte ff de tat 8 led
end

Chuong trinh diéu khién led ma tran hién thi 3 mau xanh d3 cam chudi SPKT:

SOOOKHKHHKHKHKHKHKHKHKHKHKKHKHKHKHKHKKKKKHKKKKKKKKKKHKKKKKKKKKKKKKKHKKKKKKHKKKKKHKKKKKKHKXKXXXKXXX
;chuong trinh chay chuoi SPKT tu trai sang phai 3 mau xanh do cam
SOOOHKHKHKHKHKHKHKHKHKHKHKHKKHKHKKHKKKKKHKHKKKHKKKKKKKKKKKKKKKKKKKHKKKKKKKHKHKKKKKKKKKKKKXKXXXKXXX

hang equ p3 ;hang ket noi voi port 3
cotx equ po ;cot xanh ket noi voi port 0
cotd equ p2 ;cot do ket noi voi port 2
solanhthi equ r2 ;luu so lan hien hti
magquet equ r3
bdem8byte equ rl ;dem dem so byte cua 1 ki tu
bdn equ 20h
org 0000h
mov  cotx,#0 ;tat quet neu co ket noi
mov  cotd,#0 ;tat quet neu co ket noi
main: Icall htdo ;goi chuong trinh con chay chu mau do
Icall htxanh ;goi chuong trinh con chay chu mau xanh
Icall htcam ;goi chuong trinh con chay chu mau cam
simp main

IXXXKXXXXKXXXKIIKX KX KXKKXKEKXKKXKXKXKIXKXKXKXKKXKXKXKKKXKXKXKXXKXXXKXXX
:hien thi mau do
IXXXXXXXXEXXXXKKHXKXXXKXKXKXKXKXKXKXXKXKXKKXKXKXKIKKEXXXKXKXKXKXKXXKXXXXXKXXXK

htdo: mov  dptr,#machuoi
maina: mov  solanhthi,#100 ;S0 lan lap lai
mainb: mov  bdem8byte,#00

mov  maquet,#00000001b  ;ma quet

mainc: mov  a,bdem8byte
movc a,@a+dptr
mov  hang,a

mov  cotx,maquet
Icall delay
mov  cotx,#00h

inc bdem8byte ;tang len de lay byte ke
mov  a,maquet ;dich chuyen ma quet
rl a

mov maquet,a

cjne  bdem8byte,#8,mainc
djnz  solanhthi,mainb

inc dptr

mov  a,dpl

cjne  a,#32,maina
ret

XXXXXXXXEXXIEXKIXKIKXKIXKXXKXXKXXXKXKXKKIKKXXKIXKXXKXKXKKXKXK XXX XKXKIXKXKXXKXK
;hien thi mau xanh

IOOKXXXXX XXX XXX KKK KXXKKXKKXKXXXXKXXKXXKKXKKXKKXXKXXKXX XXX XXX KK XKXXKKXK
htxanh: mov  dptr,#machuoi
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maini:
mainh:

maing:

mov
mov
mov

mov
movcC
mov

mov
Icall
mov

inc
mov
rl
mov

cjne
djnz

inc
mov
cjne
ret

solanhthi,#100
bdem8byte,#00
maquet,#00000001b

a,bdem8byte
a,@a+dptr
hang,a

cotd,r3
delay
cotd,#00h

bdem8byte
a,maquet
a
magquet,a

bdem8byte,#8,maing
solanhthi,mainh

dptr
a,dpl
a,#32,maini

;S0 lan lap lai

;ma quet

;tang len de lay byte ke
;dich chuyen ma quet

IXOOXXXKXXKXXKKHXKKXXKXXKXKXXKXXKXXKKKXKKXKXXKKKXXKXXKXKKXKXXKXXXKXKXXXXXXKKX
:hien thi mau cam
IXOOXKXXHXXKXKXXKXKKX XXX KXKKKKXXKXKXKKXKKIKXXKXXKKKXKKXKXKXKKIXXKXXXKXKXXXXX

htcam:

mainx:
mainy:

mainw:

delay:
de:

mov

mov
mov
mov

mov
movcC
mov

mov
mov

Icall
mov
mov

inc
mov
rl
mov

cjne
djnz

inc
mov
cjne
ret

mov
mov
djnz
djnz

dptr,#machuoi

solanhthi,#250
bdem8byte,#00
maquet,#00000001b

a,bdem8byte
a,@a+dptr
hang,a

cotx,r3
cotd,r3

delay
cotx,#00h
cotd,#00h

bdem8byte
a,maquet
a
magquet,a

bdem8byte,#8,mainw
solanhthi,mainy

dptr
a,dpl
a,#32,mainx

r5,#1
r6,#50
r6,$
r5,de

;ma quet

;tang len de lay byte ke
;dich chuyen ma quet

244



ret

org 0500h
machuoi: db 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ;8 byte ff de tat 8 led
db 0B3H,06DH,06DH,06DH,09BH,0ffh ;machu S
db 001H,0EDH,0EDH,0EDH,0F3H,0ffh ;machu P
db 001H,0EFH,0D7H,0BBH,07DH,0ffh ;ma chu K
db OFDH,0FDH,001H,0FDH,0FDH,0ffh ;machuT
db 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ;8 byte ff de tat 8 led
end

Chuong trinh diéu khién led ma trin hién thi chudi SPKT véi phan trén led xanh, phan duéi

led d6:
OOXKKKHKHKHIXXXEEEKKHKHKKXXIXEXIXEKKKHKHKKXXEEXEKKKKHXKXXEEEKKHKHKHKXXIXEXEXEKKKKHKKXXIXKKKKXXXXXKK
;chuong trinh chay chuoi SPKT tu trai sang phai 4 hang tren mau xanh 4 hang duoc
SXXXXXXRRXXXXXXXXKEXKKKKXXXIKKXKKKKKXXXEKKKKKKXXXKKKKKKXKXXKKX KKK KXKXXXKKKKKKXXXKK

lap equ 100

solanhthi equ r2 ;luu so lan hien hti

maquet equ r3

bdem8byte equ rl ;dem dem so byte cua 1 ki tu
hang equ p3 ;hang ket noi voi port 3

cotx  equ p0 ;cot xanh ket noi voi port 0
cotd equ p2 ;cot do ket noi voi port 2

org 0000h

mov  cotx,#0 ;tat quet neu co ket noi

mov  cotd,#0 ;tat quet neu co ket noi

XOOXXKKIHKIKXXIIXEKHKHKHKIXIIIXEKKHKHKHKIXXIEKEKKHKHKHKIXXIXIXEKKHKHKKKXXIXIXKKXXXXKXX
;chay mau xanh do : 4 hang tren xanh - 4 hang duoi do
XOOOOKKIHKIKXIXIIKEKHHKHKIXXIIIKKHHKHKHIXXIIEKKHHKHKIXXIIXKKHKHKHKIXXIXIXKKXXXXKXXK

chpn4: mov  dptr,#machuoi ;
chpn3: mov solanhthi,#lap ;thuc hien lan quet
chpn2: mov  bdem8byte,#00 ;copy dia chi dau de quan li data
mov  maquet,#1 ;ma quet cot
chpni.: mov  a,bdem8byte ;chuyen dia chi tuong toi cho A
movc a,@a+dptr ;lay data dua vao A
push acc ;cat tam du lieu vao ngan xep
orl a,#0fh ;set 4 bit thap len thanh muc 1 tat led

mov  hang,a

mov  cotd,maquet
Icall delay ;goi chuong trinh con delay
mov  cotd,#00

pop acc ;lay lai data da cat
orl a,#0foh ;set 4 bit cao len thanh muc 1 de tat led
mov  hang,a

mov  cotx,maquet
Icall delay ;goi chuong trinh con delay
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mov

mov
rl
mov

inc
cjne

djnz

inc

mov
cjne
limp

cotx,#00

a,maquet
a
maquet,a

bdem8byte
bdem8byte,#8,chpnl

solanhthi,chpn2

dptr

a,dpl
a,#32,chpn3
chpn4

;lay data tu port 2
;Xoay a sang phai de quet cot ke

;chuan bi lay byte data ke
;chuan bi sang cot ke

;thuc hien chu ky tiep theo

;chua het thi quay lai

19,0,0,0,0,0.0,0,0,0,0,0,0,0,9,0.0,0,0,0.0.9,0.0,0,0.9,0.0.0,0.9,0.0,0,0,0,0.0,0,0.9,.0.0,0,0,0,.0.0,¢.0,0,0.9,0.0,0,0,0,0.0,0,0,9.4

;chuong trinh con delay co kiem tra nhan du lieu

19,9,0,0,0,0.0,0.9,:0.9.0,0.0,.0.9,.0,0,0,:0,0,0,9,0,0.0,0.0,0.0.0,0.0,0.9,0,0.0,0.0.0.9.0,0.0,0.9.0,0,0,0.0,.0.9.0,0,0,0.0,0.0,0.0 0,4

delay: mov

del2: mov

dell: djnz
djnz
ret

machuoi: db

end

V. Baitap:

p—

e

75h,#1

76h,#50
76h,dell
75h,del2

0500h

0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh
0B3H,06DH,06DH,06DH,09BH,0ffh
001H,0EDH,0EDH,0EDH,0F3H,0ffh
001H,0EFH,0D7H,0BBH,07DH,0ffh
OFDH,0FDH,001H,0FDH,0FDH,0ffh
0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh

va tir trdi qua phai.
5. Hiy viét chuong trinh diéu khién led ma trin c6 giao ti€p véi ban phim va khi chay
chuong trinh thi led hién thi ddu gach ngang, khi nhan ki ty nao thi ma cda ki ty dé
xuat hién trén led ma tran.
6. Hiy dung ban phimma tran d€ nhap chudi can hién thi.
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;8 byte ff de tat 8 led
:machuS
:ma chu P
:ma chu K
:machuT
;8 byte ff de tat 8 led

Hiy diéu chinh chuong trinh di vi€t d€ chudi chay theo chiéu tir tri sang phai.

Hiy vi€t chuong trinh hién thi chudi “SPKT-DT”.

Hiy vi€t chuong trinh hién thi chudi dai vi du: “MICROCONTROLLER 89CXX”.

Hiy t6 hop cdc bai da viét va bai tap d€ viét chuong trinh chudi chay tir phai qua trdi



PHAN 5

PIEU KHIEN STEP MOTOR
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THUC HANH VI PIEU KHIEN
BAISO : 5-1 . )
CHUGNG TRINH PIEU KHIEN PONG CO BUGC QUAY LIEN TUC

NGAY :
SO TIET :
LGP :
MSSV :

I.  Muc dich yéu cAu:

Biét cdch diéu khi€n ddng cd budc. Pong co budc cé nhiéu loai v6i cac thdong s6 vé dién 4p,
dong dién va sd budc clia 1 vong. Trong tai liéu nay trinh bay cdc chuong trinh diéu khién dong co

budc véi 4p 12V va s6 budc clia 1 vong 1a 200 va loai thit 2 12 96 budc.
II. Trinh tu thuc hién:

1. K&t ndi mach theo trinh tu :

- Dung bus day k&t ndi port 1 d&€n pinhd ngd vao ctia IC 2803 va dung bus day 5 sdi
k&t ndi gilta dong cd va mot trong 2 pinheader 5 chan & ngd ra cta 2803.

2. Khéi dong phan mém, viét chuong trinh nhu sau:

XOOKKKIHKHXXXXIKEHHKHKXXXIIXEKKHKHKHIKXIXIXEEKKHKHKHIIXIIXEKEHKHKHKXXEEXEKKHKHKIIXIIEKEKHKHKHKIXXIIEKKHXHKKKXXIXKKKXXXXX
;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

19,9,0,9,0,0,0,0,9,0,0.0,0,0,0.9.0,0,0,0,9,0,0,0,0.0,.0.9,0,0,.0,0,9,0.9.0,0.0,0.9,0,0,0,0,0,0.9.0,0,0,0.9,0,0,0,0.0,0.9.0,0.0,0,0,0.9.0,0.9,0.0,0.0,0,0.0.0.9,0,0.0,0.9,0,0,0,¢,0,0.0.¢

outstep equ pl
org 0000h

main: mov  outstep,#10001000b
Icall delay

mov  outstep,#01000100b
Icall delay

mov  outstep,#00100010b
Icall delay

mov  outstep,#00010001b
Icall delay

simp  main
PXXXXXXREXXXKXXXXXKKKKKXXXKEXKKKKXXXXKKKKKXKXXXXKKKKXKXX

;chuong trinh con delay
SOOKKKHKKHKHKKKKKKIKKKHKKKKKKKKKKKKKKKKHKKKKKKKKXKXXXXX

delay: mov  r6,#80h
del: mov  r7,#0
dinz r7,$
djnz  r6,del
ret
end
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3. Thyc hién cdc budc gidng nhu cdc bai chuin cho dén khi mach chay diing yéu cau.
4. Né&u dong co khong chay diing thi hdy quay dau bus diy 5 sgi.

III. Céc chuong trinh miu:

Chuong trinh diéu khién dong cd budc chay ngudc lai:
POOXXKIKKHHKHIKXXEEEKKKKKXXIXEXEXKKKHKHKKXXEEKEKKHKHKKKXIEEKKKHKHKKXXEXIEEKKHKHKHKKXIXEXEKKKKKXXXXIXKKKXXKXX
;chtr dieu khien step motor quay lien tuc theo chieu nguoc lai
;dung 1 port de dieu khien motor qua ic giao tiep 2803 - dung 4 bit thap hoac 4 bit cao
XXX XXXXXXXEKKKKXXXIEEKKKKXKXXEXKKKKKKKXXEKKKKKXKXIXKEXKKKKHKXIEKKKKKKXXXKKKKKXKXX

outstep

org

main: mov
Icall

mov
Icall

mov
Icall

mov
Icall
simp

equ pl
0000h
outstep,#00010001b
delay
outstep,#00100010b
delay
outstep,#01000100b
delay
outstep,#10001000b
delay
main

XOOOKKIHKHIIXIIIIHHHKHKIKIIXIKKHKHKKIXIXIXIEEKHXHKKIXXIIXKKKXX
;chuong trinh con delay voi thoi gian ngan hon
OOXIKKHHKKIXXIIIHKHHKKXXIIXIEKKHXHKHKKXXIXIXEXEXXHKKXXXXIXKKXXXX

delay: mov
del: mov
djnz
djnz
ret
end

r6,#10h
r7,#0
r7,%
r6,del

Trong chudng trinh chay ngudc nay ban chi can ddo chiéu dich chuyén dit liéu diéu khién.

Néu chi diéu khién mot dong co thi ban chi can xuat 4 bit cho portl nhung do mach dién giao
ti€p vdi dong cd st dung IC 2803 8 bit nén c6 thé€ xuit ludn 8 bit va ban cé thé k&t ndi dong co
budc vao 4 bit thap hoic cao déu dugc. Con trong thuc t€ thi ban c¢é thé diing 4 bit thi hiéu chinh lai
chuong trinh 1a xong.

IV. Cacchuy:

N&u dong cd khong chay ding theo yéu ciu thi thit ty cic ddu day khong ding ban c6 thé ddi

diu day hoic thay ddi thi ty ma diéu khién d€ dong cd chay diing.
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THUC HANH VI PIEU KHIEN NGAY :
SO TIET :

LGP :
MSSV :

BAISO :5-2 . )
CHUONG TRINH PIEU KHIEN
PONG CO BUGC QUAY 1 VONG ROI NGUNG.

I.  Muc dich yéu cAu:
Biét cdch diéu khi€n ddng cd budc quay ding 1 vong.
II. Trinh ty thuc hién:

1. K&t ndimach theo trinh ty :
- Dung bus day két n6i port 1 d&€n pinhd ngd vao ctia IC 2803 va dung bus day 5 sdi
k&t ndi gitta dong co va mot trong 2 pinheader 5 chan & ngd ra clia 2803.
2. Khéi dong phan mém, viét chuong trinh sau:

POOXXKRKKIHKHKXXXEEEKKHKHKHKIXIXEEEKKKHKHKXXEEXEKEKKXHKKXXEEXEXKKXXXXXKXKKX
;chtr dieu khien step motor quay 1 vong roi ngung luon
;dung 1 port de dieu khien motor qua ic giao tiep 2803
SXXXXXXXRXKXXXXXXXXKKKKKXXXIKXKKKKKKXIKKXKKKKKXXXXKXKKKXXXXKKKKX

outstep equ pl
sobuoc equ 50 ;loai dco: 50x4=200 buoc
org 0000h
mov  dptr,#datastep ;nap dia chi quan ly ma
mov  r0,#0
mov  r2,#sobuoc ;50 chu ky la vong
main2; mov  rl#4 ;1 chu ky 8 buoc
mainl: mov  a,r0

movc a,@a+dptr
mov outstep,a

Icall delay
inc ro
anl 00h,#03h ;anl r0 voi 00000011b

djnz  r1,mainl

dinz  r2,main2

simp $ ;dung lai
POOXKIKKIHKHKXXXEEEKKHKHKHKIXIXEXEKKKHKHKKXXEEX KK KKXKXXIXXKXKXXXXXXXKKX
;chtr con delay
PXOOXKIKKIKHKHKXXXEEEKKKHKHKIXIXEEEKKKKHKKXXEXEXEKEKKXKKXXIXXKKKXXXXXXXKKX

delay: mov  r6,#10h

del: mov  r7,#0
dinz r7,$
djnz  r6,del
ret

SOOI IHKHIXXXIIIHKHHKHKIXIIXIKKHHKHIIXIIIKEKEHXHKKXXIIXIXEKHXXHXKXXXIXKKX
;khai du lieu dieu khien dong co buoc
SOOI HHKHIXXIIIIHKHHKHIIXIIIEKKHHKKIXIIIKEKEKHXHKKXXIIXIXEKIXXHXKXXXIXKKX
datastep: db 10001000b

db 01000100b
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db 00100010b
db 00010001b
end

3. Thuc hién cdc budc gidng nhu cdc bai chudn cho d€n khi mach chay ding yéu cau.
III. Bai tap:
Hay vi€t chuong trinh diéu khién dong co quay:
a. Hai vong rdi ngirng.
b. Nim vong roi ngirng.
c. 10 vong rdi ngirng.
d. Quay thuin 1 vong réi quay nghich 1 vong.

Chuong trinh quan thuan 1 vong r6i quay nghich 1 vong rdi dirng lai.
PXOOXERXRXKXXXXXXEKKKKKKXIXEEEKKKKXKXIEEKEXKKXKKXIXEEXEKKKXKKXIXEEKEXKKXKXXIXEXKXKKXXXXKKKK
;chtr dieu khien step motor quay thuan 1 vong va quay nguoc 1 vong roi hgung
XOOERKIKKIHKHKXXXEEEKKHKHKKXXIXEEKKHKHKKKXIXEEKKKXKXXXEEEKKHKHKHKKXIXEXIXEKKHKKHKXXIXIXKKKXXXXKKK

outstep equ pl

madkdc equ ro

org 0000h

mov  madkdc,#00010001b ;nap ma dieu khien dc buoc
Icall qguaythuan

Icall guaynghich

simp  $

ORI HHKXXXIIKIHHKHKXXIIIKHHKHKIXXIIXEXEXXXXXXXXKK
;chtr con dieu khien dong co quay thuan
POOXXIXKHKHHKXXXIIXIXEKHXHKHKIKIIIXEXXHXHKXXIXIXIXEXXXXKXXXXK

quaythuan: mov  r2,#50 ;50 chu ky la vong

main2; mov  rl#4 ;1 chu ky 8 buoc

mainl; mov  outstep,madkdc ;Xuat ma dk dong co
Icall delay

mov  a,madkdc

rl a

mov  madkdc,a

djnz  r1l,mainl

djnz  r2,main2

ret
OOKKHHKXKXIIXIKEHXHKHKIKIIIXEKKHXHKKIXIXIXIXEXXXXXXXXKK
;chtr con dieu khien dong co quay nguoc
POOXXIKHKHKHKKIIIIIXEKHXHKHKIKIIIEXIXHXHKKKXIIXIXXXXXKXXXXK

quaynghich: mov  r2,#50 ;50 chu ky la vong
nmain2; mov  rl#4 ;1 chu ky 8 buoc
nmainl: mov  outstep,madkdc

Icall delay

mov  a,madkdc

rr a

mov  madkdc,a

djnz  rl,nmainl

djnz  r2,nmain2

ret
OOKKXXXKHXXIXEKHKXXIEKHKXXXKHKXIIXHKHKXIXEXXXXIXEKXXXIKXXKK
;chtr con delay
OOOKXXIXKHXXIXEKHKXXIXEKHKXXXKKXXIXKKXIXKKXXXKXXXKXKXXXKK

delay: mov  r6,#10h

del: mov  r7,#0
dinz r7,$
djnz  r6,del
ret
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end

L, e ~ . e N A ~ ~ A A 2 *A
Chd ¥ néu mudn chay lai d€ xem thi chi can nhan nit reset trén bd thi nghiém.

THUC HANH VI PIEU KHIEN NGAY :
BAISO : 5-3 \ ? ’ E%JFET :
CHUGONG TRINH DI/EU K}gEN PONG qd BUGC MSSV -
QUAY BANG 2 NUT NHAN START VA STOP

I.  Muc dich yéu cAu:
Biét cdch diéu khi€n dong cd budc va giao ti€p véi ban phim va led 7 doan.
II. Trinh ty thuc hién:

1. K&t ndi mach theo trinh tu :

- Dung bus day két n6i port 1 d&€n pinhd ngd vao ctia IC 2803 va dung bus diy 5 sdi
k&t ndi gitta dong co va mot trong 2 pinheader 5 chan & ngd ra clia 2803.
- Dung bus day k&t ndi port 3 d€n pinhd ban phim ma tran tir KO dén K7.

2. Khdi dong phan mém, viét chuong trinh nhu sau:
EXXOCKXKXKXKXKXXKIXKXKXKXKXKIKXKXXKXKXKXKXKXKKEXKIXKXKXKXKXKKKKIXKIKXKXKXKXKIKXXKXKXKXKXKXK
;chtr dieu khien step motor: khi nhan nut start thi motor quay
;khi nhan nut stop thi motor ngung
XOOOKXKXHKXKXKIKIXKIKXKXKXKXKXKXXKXKXKXKXKIKIKIXKIKXKXKXKIKXKKIKXKXKXKXKXKXIXKIXKXKXKXKXK

cot_c0 bit p3.0

start bit p3.4 ;phimso O

stop bit p3.5 ;phim so 1

madkdc equ ro

outstep equ pl

org 0000h

clr cot c0 ;cho cot thu 0 cua ma tran ban phim =0
mov  madkdc,#00010001b ;hap ma dieu khien dc buoc

TOOKHKHKHKHHKHKKHKHKHXKKKKHKHXKKKKKKKKHXKKXKKXXXXXXXXXX
;chtr dieu khien dong co quay thuan
TOOKKHKHKKKHKKHKHKKKKKKHKKKKHKKKKKKKKKHKKHXXXXXXXXX

main: jb start,$ ;cho nhan satrt

jnb start,$ ;cho cho buong nut nhan
mainl; mov  outstep,madkdc ;xuat ma dk dong co

Icall delay

mov  a,madkdc

rl a

mov  madkdc,a

ic main

sjimp  mainl

SOOKKKKKHKKKKKHKKKKKHKHKKHKKKKHKKKKKKKKKKHXXXXKXXXX
;chtr con delay co kiem tra stop
SOOOKKKKHKHKKHKKHKKKHKKKHKKHKHKKKKXXXXKXXXXXXKXXKXKXKXK

delay: mov  r6,#10h
de: mov 17, #0
jnb stop,dend
dinz r7,$
dinz  r6,de
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clr c ;c=0 la khong nhan Stop

ret

dend: jb stop,$
setb ¢ ;c=1 la co nhan Stop
ret

end

Chd ¥ n€u mudn dong cd chay thi nhan phim s& “0” vd mudn ngirng thi nhan phim s6 “17.
Chuong trinh c6 thé viét gon hon nita n€u diing thanh ghi A luu trit madkdc.

3. Thyc hién cdc budc giong nhu cic bai chudn cho dén khi mach chay diing yéu cau.
Tai sao lam c{t thit 0 ciia ma trdn ban phim xudng miic 0.

III. Céc chuong trinh miu:

Chuong trinh diéu khién dong co budc quay c6 cdc phim diéu khién start, stop, ddo chiéu.
- Dung bus day két n6i port 1 d&én pinhd ngd vao cda IC 2803 va dung bus diy 5 sgi k&t ndi
gitta dong cd va mot trong 2 pinheader 5 chian & ngd ra ctia 2803.
- Dung bus day két ndi port 3 d&€n pinhd ban phim ma tran tir KO dé€n K7.
- Dung bus day két ndi port O d&€n pinhd ciia 8 led don xanh vang dd d€ biét trang thdi dén
sdng tudng Ung v4éi dong co.
EXXXXKXKXKXKXKXKKIXKXKXKXKXKIKXIXXIXKXKXKXKXKIKKEXKXKXKXKXKIKIKKXKXKXKXKXKXKIKKXKXKXKXKXKXK
;chtr dieu khien step motor: khi nhan nut start thi motor quay

;khi nhan nut stop thi motor ngung, nut dao chieu dong co
SXXXXXXREXXXXXXXXKKKKKKXKXEKXKKKKKXXXKK KKK KKXIIKKKKKKXXIIKEXKKKKKXIKKKKKKXKXXXKKKKXXXXKKKXK

cot c0 bit p3.0

start bit p3.4 ;phimso O

stop bit p3.5 ;phimso 1

inv bit p3.6 ;phim so 2

bit_inv bit p0.0 ;bit trang thai bao dao chieu dong co

bit_startstop  bit p0.1 ;bit trang thai bao strat stop

madkdcequ r0

outstep equ pl

org 0000h

clr cot_c0 ;cho cot thu 0 cua ma tran ban phim =0

clr bit_inv ;bit_inv = 0 thi chay thuan, bit_inv = 1 thi chay
nguoc

clr bit_startstop

mov  madkdc,#00010001b ;nap ma dieu khien dc buoc

OOOOKKIKKKKKIKKKKKIKKKKKKXXXXXXXXXXXXXXKXKXKXK
;chtr dieu khien dong co quay thuan
OOOKKKHHKHKHKHKHKHKHKHKHKHKHKHKKXHXHKHKKKXXXKKXXXXXXXXXXXX

run_for: jb start,$ ;cho nhan satrt

jnb start,$ ;cho cho buong nut nhan

ib bit_inv,run_inv ;nhay den chtr chay nguoc
run_forl: mov  outstep,madkdc ;Xuat ma dk dong co

Icall delay

mov  a,madkdc

rl a ;;xoay thuan

mov  madkdc,a

jb bit_startstop,run_for
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b bit_inv,run_inv ;nhay den chtr chay nguoc
simp  run_forl

POOXXKIXKIHKIXXIEEKKHKHKKKXEXEXEXKKHKHKKXXIXKXKKXXXXXKK
;chtr dieu khien dong co quay thuan
SXXXXXXREXXXXXXXXXKKKKKXKXKXKKKKXXXXKKKKKKXXXXKK

run_inv: mov  outstep,madkdc ;Xuat ma dk dong co
Icall delay
mov  a,madkdc
rr a ;Xoay nguoc
mov  madkdc,a
jb bit_startstop,run_for
jnb bit_inv,run_forl ;nhay den chtr chay nguoc

simp  run_inv
OOKXXXKHXXIXKHXXXIEKHKXXIEKXXXIXKKXIXEXXXXXEKXXXXKKXXXXK
;chtr con delay co kiem tra stop
OO HKXIXIKHXHXIIHXXXIEKHKXXIHXHKXIIXHXXXIEXXXXXKX XXX
delay: mov  16,#10h
de: mov  r7,#0

jnb stop,dend

jnb inv,dend1

dinz r7,$
djnz  r6,de
clr bit_startstop ;c=0 la khong nhan Stop
ret
dend: jb stop,$
setb  bit_startstop ;c=1 la co nhan Stop
ret
dend1: jb inv,$
cpl bit_inv
Icall delayls
jnb inv,$
ret

XOOKKIHKIXXIIKIHHKHKIXXIIXEKKIHKHIIXXIXKEXXXXXXXKKK
;chtr con delay de chong doi
XOOOKHHHKIKXIIKKHHKHKIXIIIKHHKHKIXXIIXEKEXXXXXXXXKK

delayls: mov  7fh,#10

xde: mov  7eh,#0
dinz  7eh$
dinz  7fh,xde
ret

end

Chuong trinh diéu khién dong co budc quay cé cdc phim diéu khién start, stop, ddo chiéu.

- Dung bus day két n6i port 1 d&€n pinhd ngd vao cda IC 2803 va dung bus diy 5 sgi k€t ndi
gitta dong cd va mot trong 2 pinheader 5 chian & ngd ra ctia 2803.

- Dung bus day k&t ndi port 3 dén pinhd ban phim ma tran tr KO d€n K7.

- Dung bus day két nSi port 0 d&€n pinhd diéu khién cdc doan a, b, c, d, e, f, g, dp.

- Dung bus day k&t ndi port 2 d&€n pinhd diéu khién quét hang tir TO d&€n T7.

SXOOCKRXKKHXXXXXEEXKKKXKXXEXEEXKKKXKXXEEKKKKHKKKIEXEKKKKHKXXIXEEKKKKHKXXEXEXKKKXKKXIXIXEXKKKXXXXXKKK
;chtr dieu khien step motor: khi nhan nut start thi motor quay

;khi nhan nut stop thi motor ngung, nut dao chieu dong co

;co them phan hien thi so buoc - so vong tren led 7 doan
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;co hien thi cac trang thai OFF, UP, Down tren led 7 doan
TXOOXRRXKHXHKXKXIEEXKKXXKXXEXEEXKKKXKXXEEKKKKHKKKIIEEEXKKXKXXIXEXEKKKKKKXXEXEKEXKKKKKXIXIXEXKKKXXXXKKKXK

cot_c0
start

stop
inv

bit_inv

bit
bit
bit
bit

bit

bit_startstop  bit

madkdcequ ro

outstep equ
quetled7d equ
cacdoan equ

demsobuoc equ

p3.0
p3.4
p3.5
p3.6

40h
41h

pl

p2
pOo

r3
r4
200

;phimso 0
;phim so 1
;phim so 2

;bit trang thai bao dao chieu dong co
;bit trang thai bao strat stop

;luu so buoc
;luu so vong
;1 vong bang 200 buoc

19,9,0,9,0,0.0,0,9.0,0.0,0.0,0.9.0,0,0,0.0,0.9.0,0.0,0.0,0.0.0,0.0,0,9.0,0.0,0.0,0.0,0,0.0,0.0,0,0,0,0.0,0.9.0,0.0,0.0.0,0,0,.0,0.9.0.0.0,0.0.0.9.0,0.0,:0.0,.0.9,0,0.0,0.0,0.4

demsovong equ
sobuoc equ
org 0000h

limp  main

org 000bh

ljmp  ngat_timer0

;ngat timer0

19,9,0,9,0,0,0,0,9,0,0.0,0,0,0.9.0,0,0,0,0,0.9.0,0.0,0.9,0,0.0,0.0,0.9.0,0.0,0.9,0,9,0,0.0,0.9,0,0.0,0.9,0.9,0,0,.0,0.0.0,0.0,0.0,0.9,0,0.0,0,0.0,9,0,0.0,.0.9,0,0,0,0.0,0.0,0.4

main:

nguoc

mov
mov
mov
clr

setb
mov

mov
mov

clr
clr

clr
mov
mov

Icall
Icall

tmod,#00000001b

th0,#high(-500)
tl0,#low(-500)
tfo

trO
ie,#10000010b

demsovong,#0
demsobuoc,#0

cot_cO
bit_inv

bit_startstop

madkdc,#00010001b

dptr,#ma7doan

giaima_buoc
giaima_vong

:TO mod 1 dem 16 bit

;cho phep timer0 ngat

;cho cot thu 0 cua ma tran ban phim =0
;bit_inv = 0 thi chay thuan, bit_inv = 1 thi chay

;nap ma dieu khien dc buoc

POOKKKKKKKKKHKHKHKKKKKKHKKKKKKKKKKKKKKKKHXKXKKXXXX
;chtr dieu khien dong co quay thuan
KKK IKHKKKKKKKKKKKHKHXKKKKKKXKXXXXXXKXXKXKXKXK

run_for:

run_forl:

mov
mov

jb
jnb
jb
mov
mov

mov
Icall

20h,#0c0h
21h,#8eh

start,$
start,$
bit_inv,run_inv

20h,#0c1h
21h,#8ch

outstep,madkdc
delay

:ma chu O
:machuF

;cho nhan satrt
;cho cho buong nut nhan
;nhay den chtr chay nguoc

:ma chu U
:machuP

;Xuat ma dk dong co
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mov
rl
mov

inc
cjne
mov
inc
Icall

run_for2: Icall
jb
jb
sjmp

a,madkdc
a ;xoay thuan
madkdc,a

demsobuoc

demsobuoc,#sobuoc,run_for2

demsobuoc,#0 ;het 200 buoc
demsovong

giaima_vong

giaima_buoc

bit_startstop,run_for

bit_inv,run_inv ;nhay den chtr chay nguoc
run_forl

POOXEKRXKIHKIXXXEKKKKHKKXXEXEXEXKKKXKXXIXKKKKXXXXXKK
;chtr dieu khien dong co quay thuan
POOXXKKKIHKHIXXIIEKEKHKHKHKKXXEXIXEXKKHKHKKXXIXKXXXXXXXXKK

run_inv: mov
mov

run_invl; mov
Icall
mov
rr
mov

inc
cjne
mov
inc
Icall

run_inv2: Icall
jb
jnb
sjmp

20h,#0alh ;machud
21h,#0a3h ;ma chu o
outstep,madkdc ;xuat ma dk dong co
delay

a,madkdc

a ;Xxoay hguoc
madkdc,a

demsobuoc

demsobuoc,#sobuoc,run_inv2
demsobuoc,#0 ;het 200 buoc
demsovong

giaima_vong

giaima_buoc

bit_startstop,run_for

bit_inv,run_forl ;nhay den chtr chay nguoc
run_invl

PXOOXXRKRXKXXXXXIEKKKKXKXXKEXKKKXXKXXKXKKKKXXXXKKK
;chtr con delay co kiem tra stop
PXOOXXRKRXKHXHKXXXIEEKEXKKHKXXEXEXKKKXXKXXEXKKKXXXXXKKK

delay: mov

de: mov
jnb
jnb
djnz
djnz
clr
ret

dend: jb
setb
ret

dend1: ib
cpl
Icall
jnb
ret

r6,#10h

r7,#0

stop,dend

inv,dendl

r7,$

ré,de

bit_startstop ;c=0 la khong nhan Stop

stop,$
bit_startstop ;c=1 la co nhan Stop

inv,$
bit_inv
delayls
inv,$

TOOKKHKHKKKHKHKHXHKKKKKKKKKKHKKKKKKKKKKKKXXXXXXXX
;chtr con delay de chong doi
TOOKKHKHHKHKHKHKHKHKHKHKKKKKHKKKKKHKKKHKHKHKKKKKKHXKXXXXXXX
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delayls: mov  7fh,#10

xde: mov  7eh#0
dinz  7eh,$
dinz  7fh,xde

ret
SOOKKHKKHKHKHKHKHKHKKKHKHKHKHKKKKKKKKKKKKKKKHKHKKKKKKHKKKKKKKKKKKKKHKKKHKKKKKKHXHKXKXXXXX
; chuong trinh con giai ma
SOOKKKKKKKKKHKKHKKKKKHKKKKKHKKHKKKKKKKKKKKKKKKKKHKKKKKHKHKKKKKKKKKKKKHKKKKHKHXKXKXXXXX
giaima_buoc: mov  a,demsobuoc

mov b,#10
div ab
mov 37h,b
mov b,#10
div ab
mov 36h,b

mov 35h,a

mov  a,37h
movc a,@a+dptr
mov 27h,a

mov  a,36h
movc a,@a+dptr
mov 26h,a

mov  a,35h
movc a,@a+dptr
mov 25h,a

ret

giaima_vong: mov  a,demsovong

mov b,#10
div ab
mov  34h,b
mov b,#10
div ab
mov 33h,b

mov 32h,a

mov  a,32h

cjne  a#0,gmv_1
mov  22h,#0ffh
sjimp gmv_2

gmv_1: movc a,@a+dptr
mov  22h,a

gmv_2: mov  a,33h
cjne  a#0,gmv_3
mov  23h,#0ffh
sjimp gmv_4

gmv_3: movc a,@a+dptr
mov  23h,a

gmv_4: mov  a,34h
movc a,@a+dptr
anl a,#7th

mov 24h,a
ret

[9,9,0,0,0,0.0,0.0.0,0.0,0.0,0.0,0,0,0,0,0,0,9,0,:0.0,.0.0,0.0,0,0.0,0,9,0.0.0,0.0,0.9.0,0.0,0.9,0,0,0,0,0,0.9.0,0,0,0.9.0,0,0,0.0,0.0.¢
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;Chuong trinh con ngat cua timerO de hien thi lien tuc
OOOOKKKHKHKKIHHHKHHKHKHKHKHKKHKKHKHKHKHKHKKHKHKKKHKHKKHKKHKHKHKHKKXKHKHKKKKXKXXXXXXXXXX
ngat_timer0: Icall hthi

mov  th0,#high(-500)

mov  tl0,#low(-500)

reti
POOOOKIKKKKKHHXXXXXXXXXXXXXXXK
;chuong trinh con hien thi
TOOOKKKKIKHKKKKKKKKKKKHKKKKKKKKKKKKXKKXXXXKXKXK

hthi: push acc ;cat tam thanh ghi a
mov  a,#01111111b ;ma quet
mov  rl,#27h

htl: mov  cacdoan,@rl

mov  quetled7d,a
Icall delayl
mov  quetled7d,#0ffh

dec rl

rr a ;chuyen sang led ke

cjine  rl,#1fhhtl

pop acc ;lay lai noi dung thanh ghi a

ret
OOOKKKIKKKHKKHKKKKKKKHKKKKKKHKKKKKKHKKKKKHKXKXXXKXKXXXXXKXKXK
;chuong trinh con delayl
OOOKKKKIKHKKKKKHKKKKKKHKHKKKKHKHKKKKKHKKHKKKKXKKXKXXKXXXXXXXKXKXK
delayl: mov  7ch,#50h

dinz  7ch,$

ret
OOOOKKIIKKKKIIIKKKIKKHKKIKIKKKIKKHKKIKIKKKKKIHXKXXKHKHKXXXXXXXXXXXKXKKXK
;khai bao ma 7 doan tu so '0' den so '9'
OOOOKKIIKHKKIKKIKKIIKHKKIKHKKKIKKKHXKKIKKHKHKXKXKXXXXXXXXXXXXXXXXXXXKXKKXK

ma7doan: db 0CO0h,0F9h,0A4h,0B0N,99h,92h,82h,0F8h,80h,90h
end
7. Bai tap ing dung:

1. Hay viét chuong trinh diéu khién dong cd quay c6 diéu khién start va stop nhung chi
dung 1 nidt nhan.
2. Hiy viét luu dd diéu khién cda cdc chuong trinh trén.

258



PHAN 6:

PIEU KHIEN LDC 16x2
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THUC HANH VI PIEU KHIEN NGAY :
SO TIET :

LGP :
MSSV :

BAISO : 6-1 X )
_ CHUGNG TRINH PIEU KHIEN LCD SANG
CHUOI KY TU LUU TRONG VUNG NHG CHUGONG TRINH.

I.  Muc dich yéu cAu:
Biét cich giao ti€p dié¢u khién LCD.
II. Trinh ty thuc hién:

1. K&t ndi mach theo trinh ty :

- Dung bus day k€&t ndi port 3 d&€n pinhd ban phim ma tran tir KO d&€n K7.

- Duing bus day két ndi port 0 d&€n pinhd diéu khién LCD tir D7 d&n DO.

- Dung bus diy (3 hoic 8) két ndi 3 chan p2.0 p2.1 p2.2 dé€n 3 chan tuong ng E, R/W va RS.
2. Khéi dong phAn mém, vi€t chuong trinh nhu sau:

TIXXXXXXXXXKKXXKXXXXKKKKKXXX XXX KKKKKXXXXKKKKXKXXKXXKKKKXKXXXXKKKKKKXK
;HIEN THI NOI DUNG CHO O BEN DUOI

;DUNG PORT 0 KET DOI VOI CAC DUONG DU LIEU CUA LCD PO-7 ->DO0-7
;DUNG 3 BIT CUA PORT2: P20,P21,P22 DIEU KHIEN E,R/W,RS
PIOOKRXXXIXHKHKKKIIIEIXHXHKKKKIXIEIXKKKKKIXEIXIXKHKKKKIIIIXXKHKKKXIIIXIXXXKKKKKKXK

e BIT P2.0

rw BIT P2.1

rs BIT p2.2

byteout equ po

ORG 0000H

Icall khtaolcd ;khoi tao Icd

Icall first_line ;goi chtr con hien thi hang thu nhat
Icall scond_line ;goi chtr con hien thi hang thu hai
simp  $

OOXKKKIHKHIKXXEEEKKHKHKKXXIEXEKKKHKHKXXEXEXEKKKKXKXIXEEKKKHKKKXXIXEXEXKKXXXXXKK
;Chuong trinh con hien thi noi dung hang thu 1 tren LCD
SXXXXXXRRXKXXKXXXXXKKKKXXXXIEKKKKKHKXIKKKKKKXKXIKXKKKKKXKXIKKKKKKXXXKK

first_line: mov  A,#080h ;set DDRAM
Icall ktao
mov  dptr,#fline_data
Icall Write
ret

SOOI IHKHIKXIIIEHHKHKIXXIIIXEKHHKHKKIXIIXIKEHHKHKIXIIXIXEKHKHHHKIXIIIXIXEKXXKXXXKK
;Chuong trinh con hien thi noi dung hang thu 2 tren LCD
POOKXRXIRKIHHKKXIIIIIKHXHKHKKIIIIIKIKHKHKKIIIIXIXEKIKHKHKKKIIIXIXIKHKHHKKIIIIXIXXXKKXXKXXK

scond_line: mov  a,#0cOh ;set DDRAM
Icall ktao
mov  dptr#sline_data
Icall write
ret

POOOKXXXKHXXXKKXXXKKXXEXKXKXEXKHXKXKKXXEXKKXXEXKKKXEXKXKXKKXKXKKXXKKXXXKXKXK
;chtr con goi data hien thira LCD
TOOOKHXXKKHXXXKKXXXEXKXXEXKXXXIXKKKXEKKXXEXKKXXEXKKKXEXKXKXEXKXXXKKXXKXXXKXKXK
write: mov  A#0
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movc A,@a+dptr
cjne  A#99h,Writea

ret

Writea: mov  byteout,a
acall data_byte
inc dptr
simp  Write

XOOOKXXKKHKXXKKXXIXKKXXXKKKXIKKHKKIXKKXXIXKKXXIXKKKXEXKXKXEXKXKXKKXXKKXXKXKK
;chuong trinh con khoi tao LCD
OOOKXXIXKHXXXKKXXXKKXXEXKKXXIXKKKXKKXXEXKKXXXKXKXEXKXKXEXKXKXKKXXKXXXXKK

ktao: mov  byteout,a
Icall command_byte
ret

POOXXKEXKHKHKHXXXXEEEXKKKKXXIXEXEKKKKHKXIXEXEXEKKKKXKXIEKKKKXKXXIXEXEXKKXXXXXKK

;Feed command/data to the LCD module

OOXXKIKKIHKHIKXIIEEKKHKHKKXXIEEKKHKHKHKXXEEKEKKKKHXKXIXEXEKKKHKKKXXIXIXEXKKXXXXXKK

command_byte: clr rs ;RS low for a command byte
sjimp data_bytea

data_byte: setb rs ;RS high for a data byte
data_bytea: clr rw ;R/W low for a write mode
clr e
nop
setb e ;Enable pulse
nop
nop
mov  byteout,#0ffh ;configure portl to input mode
setb rw ;set RW to read
clr rs ;set RS to command
clr e ;generate enable pulse
nop
nop
setb e
Icall delay100
ret

IXXXXKXKXXKXKXHKIKEKXKXKKIKEXKXKIKKEKXKXKXKEXKXKXKKKKXKXKXKKXXXKXXKXXXK
:chtr con khoi tao LCD
IXXOOKXKXXKXKXKKIXKI KX KXKXXKXKXKIKXKXXXKXXKXKXKXKKIKKXKXKXXKXXXKXXKXXXK

khtaolcd: setb e :Enable
clr rs ‘RS low
clr rw ‘RW low
mov  a,#38h ;tu dieu khien LCD
Icall ktao
Icall delay41 ;delay 4.1 mSec
mov A,#38h ;function set
Icall ktao
Icall delay100 ;delay
mov  A,#38h :function
Icall ktao
mov  A#Och ;tu dieu khien display on
Icall ktao
mov  A#01h ;tu dieu khien Clear display
Icall ktao
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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

SOOOKKKKHHKHKKKKHKKKKKKHKKKKKKHKKKKKKHKKKKKHKHKKKKKKHKKKKKKHKKKKKKXKKKKKXKXX
;chuong trinh con delay 4.1 ms
HOOOKHKHKHHKHKKKKHKHKKHKHKKHKHKKKKHKHKKKKKKHKKKKHKKKHKKKKKHKHKKKKKHKHKKKHKKXKXXKXXXX

delay41: mov  7eh,#90h

de_a: mov  7fh,#200
dinz  7fh,$
djnz  7eh,de_a
ret

POOXXKEXKHKHKHXXXXEEEXKKKKXXIXEXEKKKKHKXIXEXEXEKKKKXKXIEKKKKXKXXIXEXEXKKXXXXXKK
;chuong trinh con delay 255 microgiay
OOXXKIKKIHKHIKXIIEEKKHKHKKXXIEEKKHKHKHKXXEEKEKKKKHXKXIXEXEKKKHKKKXXIXIXEXKKXXXXXKK

delay100: mov  7fh,#00

dinz  7fh,$

ret
SXXXXXXXRXKKKXXXXKKKKKXXXXXKKX KKK KXKXXKKKKKKXXXKKKKKKKKKXXKKKKKKXXXKK
; Data bytes

IXOOKXKXXKXKXKXKKXKXKXKXXKXKXKXIXKXKXKXXKXKXKXKXIKXKXKXKKXKXKXKXKXXK
fline_data: db 'NGUYEN DINH PHU ',099h
sline_data: db 'DAI HOC SPKT HCM',099h

end

3. Bién dich va nap chuong trinh va xem k&t k&t qua.
Chii y: Néu LCD chuia c6 ngudn thi hay chuyén SW nguon ciia LCD nam phia trén LCD sang vi tri
ON. Cdc LCD da chinh bién tré 6 vi tri thich hop cho viéc hién thi, khi cdp nguon cho LCD va néu
chiia c6 chuong trinh diéu khién thi hang trén ciia LCD sé sdng mau den, con hang dudi thi sdng
giong mau nén.

III. Bai tap vWng dung:

1.  Hay thay ddi dit liéu & hang fline va sline d€ hién thi cc ki tu theo yéu cau.
2. Sau khi thyc hién bai thyc hanh trén ban hay cho biét y ki€n cdia ban.
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THUC HANH VI PIEU KHIEN NGAY :
SO TIET :

LGP :
MSSV :

BAISO : 6-2 X )
CHUGCNG TRINH PIEU KHIEN LCD SANG
CHUOI KY TU LUU TRONG VUNG NHG RAM NOI

I.  Muc dich yéu cAu:
Biét c4ch giao ti€p dié¢u khi€n LCD va ding viing nhé RAM noi d€ lvu dit liéu hién thi.
II. Trinh ty thuc hién:

1. K&t noi mach theo trinh tu :
- Dung bus day k€&t ndi port 3 d&€n pinhd ban phim ma tran tir KO d&€n K7.
- Duing bus day két ndi port 0 d&€n pinhd diéu khién LCD tir D7 d&n DO.
- Dung bus diy (3 hoic 8) két ndi 3 chan p2.0 p2.1 p2.2 dé€n 3 chan tuong ng E, R/W va RS.
2. Khéi dong phan mém, viét chuong trinh nhu sau:
POOXXXIOKKEEXEXXXHKHKEXEXEIXXHHHHKKEXEXXXHXHKHKKEXEXXXXHKHKKEXEIXXKHHHKRXXXXXXXKKKK
;chuong trinh dieu khien lcd su dung
;vung nho 30h den 3fh den luu tru thong tin de hien thi len hang thu nhat cua Icd
;vung nho 40h den 4fh den luu tru thong tin de hien thi len hang thu hai cua Icd
PXXXXXXXKHKKRXRXRXXXXKKKKKRXEXXXXKHKKKRXXXXXKHKKKKKXXXKKKKKKEXXXXKKKKKXXXXXKKKKKK
;dinh nghia cac bien

E bit p2.0
rw bit p2.1
rs bit p2.2
byteout equ p0

;cac vung nho se su dung de luu thong tin
; 30h -> 3fh de luu thong tin cho LCD hang thu 1
; 40h -> 4fh de luu thong tin cho LCD hang thu 2
PXOOKXXXXEXXXXKEXXXXKKXXXKKXXXKKXXKEKKXXKKXXXKKXKXKKXXXKKXXXKKXXKXXXXKXXXXKXK
;:chuong trinh chinh
XOOOKHXKKIKXXEXKXKXK KKK KXXIXKKXXIXKKIXKEXKKXKKKKXKKXKIXKKXXXEXKXXKXKXXKXXXXKX
org 0000h
mov  sp,#50h
mov  070h,#0

Icall khtaolcd ;goi chtr khoi tao LCD

Icall napdatahienthi

Icall hienthichung ;goi chtr con hien thi thong tin ra LCD
simp $

OOKKKHHKHIKXIEEEKKHKHKKXXEXEEKKHKHKKKXIXEEKKKKKXXXEXEEKKKKHKKXXEXEXEXKKXXKXXIXKKKKXXX
;nap du lieu can hien thi vao bo nho ram luu tu 30h den 4FH - 32 byte
SXXXXXXRRXKXXXXXXKRXKKKKXKXIKKXKKKKXKXIKKKKKKKXXKKKKKKKKXXKKKKKKKKXXKKKKKXKXX

napdatahienthi: mov  30h#N'
mov 31h#'G'
mov 32h#'U’
mov 33h,#'Y"
mov  34h#E'
mov  35h#D'
mov  36h#"'
mov  37h#D'
mov  38h#T'
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mov  39h#N'

mov  3ah#H'
mov  3bh#"''
mov  3ch#P
mov  3dh#H'
mov 3eH,#'U’
mov 3fh,#""
mov 40h,#'D'
mov A41h #T'
mov 42h #'D'
mov  43h#D'
mov 44h#""'
mov  45h,#0'
mov  46h,#9'
mov  47h#0'
mov  48h#'3'
mov  49h,#'9'
mov  4ah,#'8'
mov 4bh,#'2'
mov 4ch,#'4'
mov 4dh,#'4'
mov 4eH #'3'
mov Ath#''
ret

OORIXEKIHHKIXXXIIEHKHKHKIXIIIIKEKHHHKKXXIIXIKEKIKHKHKKKXIIIKKHXHKHKIIXIIXEXKXXKXXXKK
;Chuong trinh con hien thi noi dung tren LCD cua2 vung nho

;30H->3Fh hang 1; 40H-> 4Fh hang 2;
POOXXIRKIHHKKKIIIIIKHXHKHKKKIIIIXEKIKHHKKIIIIXIXEKIKHHKKKIIIIXHKHXHHKIIIIXIXXXKKXXKKXK

hienthichung: mov  A,#080h ;set DDRAM
Icall ktao
mov rl,#16
mov RO,#30H
fline: Icall Write
inc ro

djnz rl,fline

mov a,#0cOh ;set DDRAM
Icall ktao
mov r1,#16
mov r0,#40H
sline: Icall Write
inc r0
dinz  rl,sline
ret

SXXXXXXKRXXXXXXXXKKXKKKXXXXXKKKKKKXKXXKKKKKKXXXXKKKKKKXXXXXKKKKKXXXKK
;chtr con goi data hien thira LCD
SXXXXXXKRXKXKXXXXXKKKKKXXXXKKKKKKKKXXKKEKKKKKKXKXKKKKKXKXXKXKKKKKXXXKK

write: mov  byteout,@RO
Icall data_byte
ret

KKK IHKHIXXIIIIHHKHKIXXIIIKHHKHKIIXIIXIKEKKHKHKIXXXIIKHKHKHKHKIXIIIXIXKXXKXXKKK
;chuong trinh con khoi tao LCD
POOXXIKIKHHKKKIIIIIKHXHKHKKIIIIXEKIKHKHKHIIIXIXEXEKIXHKHKKIIIXIXIKHXHKKKXIIIXIXKXKKXXKKXK

ktao: mov  byteout,a
Icall command_byte
ret

POOOOKKKKKHHKHKHKHKHXHKHIIKHKKHKHKHKHHKHXHXHKHKHXHXHXHKHXXXXKXXXXXXXXXXXXXXXKXXX
;Feed command/data to the LCD module
OOKHKKKHHKHKKKHKHKHKKHKHKKHKKKKKKHKKKKKKHKKKKHKHKHKHKKKKKHKKKKKHKHKHKKKHKHKHKKXXKKKXKXX
command_byte:clr rs ;RS low for a command byte
sjimp data_bytea

264



data_byte: setb rs ;RS high for a data byte

data_bytea: clr rw ;R/W low for a write mode
clr e
nop
setb e ;Enable pulse
nop
nop
mov  byteout,#0ffh ;configure portl to input mode
setb rw ;set RW to read
clr rs ;set RS to command
clr e ;generate enable pulse
nop
nop
setb e
Icall delay100
ret

IXOOKXKXXKXKXKKKXXKXKXKXIKEKXKKIKEKIXKXIIKXKXKXKXIKEXKIKKKKIXKIXKXXKXXK
:chtr con khoi tao LCD
IXOOKXKXXIXXKXKXKIXEXKXKXKXIKEKXKXIKEKXKXKKXKEKXKXKKEXKIKXKKEXKXKXKKXXK

khtaolcd: setb e ;Enable
clr rs ‘RS low
clr rw ‘RW low
mov a,#38h ;tu dieu khien LCD
Icall ktao
Icall delay41l ;delay 4.1 mSec
mov  A,#38h :function set
Icall ktao
Icall delay100 ;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
ORI HKHIXXXIEEKKHKHKKXXIIXIXEKKHKHKHKKXIXIXEKEKKKKHKXXIIEKKKHKHKKXXIIXEXKXXXXXXKK
;chuong trinh con delay 4.1 ms
XOOKKIHKHKXIIEEHKHKHKHIIXIIIKKHHKHKIIXIIXEKEKKHKHKIXXIIXEKKHHKHKIXXIIXIKEXXXXXXKKK

delay41: mov  7eh,#90h

de_a: mov  7fh,#200
dinz  7fh,$
djnz  7eh,de_a
ret

POOXXKEXKHKHKXKXXEEEXKHKHKKXXIXEXEKKKXHKXXEEXEKKKKXKXIXEKKKKKKXXIXEXEXKKXXXXXKK
;chuong trinh con delay 255 microgiay
OOXKKKIHKIKXXIEEKKHKHKKXXIXEEXKKKHKHKKXXEXEXEKKXKXKXIXEEKKKHKKKXXIXIXIXKKXXKXXKK

delay100: mov  7fh,#00
dinz  7fh,$
ret

end
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3. Bién dich va nap chuong trinh va xem két k&t qua.
III. Bai tap dWng dung:
1. Hay thay d6i dit liéu & hang fline va sline d& hién thi cdc ki tu theo yéu cau.
2. Hiy vié€t lai cdc chuong trinh diéu khién dong cd budc c¢6 cdc niit diéu khién “start”,
“stop”, “ddo chiéu” c6 hién thi s& budc va s vong trén LCD.
3. Piéu khién dong co budc chay véi s6 vong dit trudc hién thi trén LCD.
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[~A1  PHAN 7:

= DIEU KHIEN ADC - DAC

Chii y: Tit phdn 7 tré vé sau thi chi sit dung cho by thi nghiém lon.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO :7-1 ) ] o i(gj PT?ET :
CHUGONG TRINH BPIEU KHIEN ADC0809 CHUYEN POIDU LIEU 8 | ooy .

KENH - HIEN THI LED 7 BPOAN

I.  Muc dich yéu cau:
Biét cdch diéu khién ADC 0809 chuyén ddi tin hiéu tuong tu & ngd vao sang dif liéu s hex va
hién thj trén 2 led.
II. Trinh ty thyc hién:
1. Gidi thuat:
Chon kénh thit i

>
hl

y

Tao xung diéu khién
ADC: Start, ALE

v

Chd chuyén ddi xong,
hién thi k&t qua

v

DPoc két qua sd luu vao
vung nhd thit j

Tangiva j d€ chuyén
d6i kenh k&

[ ~
Kiém tra s6
kénhi=38




2. K&t ndi mach theo trinh tu :
- K&t ndi portl diéu khién cic doan a,b,c,d,e,f,g,dp.
- K&t ndi port2 diéu khién cic transistor ctia 8 led 7 doan.
- K&t ndi port3 nhan dit liéu sd tif ngd ra ctia ADC 0808.
- Ké&tn&i port0: P0.3 di€u khién ALE va P0.4 diéu khién Start
3. Khdi dong phin mém, bién soan chuong trinh theo sau:
OOOKKKIKKKKKKKKHKKKKKKKKKHKKKXKKKKHKHKKKKKKXKXHKKHKHKKKHKHKKXKKKKHKKKXXKXKXXXXXKXKXK
;Chuong trinh dieu khien ADC 0809 chuyen doi tin hieu kenh 1 - hien thi so hex

;dung he thong 1: vi dieu khien 8951 ket noi voi khoi ADC0809 va 8 led 7 doan
OOOKIKIHHKIXXIIIXIHKHKHKKIIIIXIXEKHKHHKKIXIIEEIKHKHKKKXIXIXIXEKHXHKHKIIIIIIXEKKHKKIXXIIXIXEXKXXKXKXXK

led7 equ pl ;dieu khien cac doan a,b,c,...
quet equ p2 ;dieu khien quet transistor
inadc equ p3 ;nhap du lieu tu adc
control equ p0
ALE bit p0.3
start bit p0.4
org 0000h
mov  dptr,#ma7doan

main: Icall cted_adc ;goi chtr con chuyen doi du lieu
Icall giaimahex ;goi chtrinh con giai ma so hex sang led 7 doan
limp  main ;nhay ve chuyen doi tro lai

SXOOCKEKKHKHXXXXEEEXKKHKKIXIXEXEEKKKXKKXXEEXEKKKKXKXIEEKKKKKXXIXEXEKKKXXKXXIXKXKKKXXXXX
;chuong trinh con chuyen doi du lieu analog sang so ket qua luu trong A
ORI IHKXXXIEEKKKHKHKKXXEEKEKKKHKHKKXXEXEKKKKHKIKXEEXEXKKKHKKXXIXEXEKKXKIXXIEXEXKXXXKXXKKK

ctcd_adc: mov  control,#00000000B ;goi ra port 3
setb ale ;cho ALE=1
nop ;delay 1 it thoi gian
nop
setb  start ;start =1
nop
nop
clr ale
clr start
Icall delayhthi ;goi chtr con delay co hien thi
mov  a,inadc ;doc du lieu sau khi chuyen doi
ret

OOOOKKIIKHKKIKIKKKIKKHIKKKKHHKKXXXXXXXXXXXKXXXXXXXXXXXKK KKK XXX XK KXKKK
;chtrinh con chuyen so hex sau khi chuyen doi thanh ma 7 doan tuong ung sang
SOOKKKKKKKHKKKKKKKKKKKKKKKKKKKKKKKKHKKKKKKKKKKKKKKKKKKXKKKKKKKKKKKKKXKKKKKKK

giaimahex: mov rla
anl a,#0fh ;xoa 4 bit thap
movc a,@a+dptr ;lay ma 7 doan tuong ung voi so hex
mov 27h,a ;cat vao o nho 27h de hien thi
mov a,rl
anl a,#0f0h ;Xoa 4 bit cao
swap a
movc a,@a+dptr
mov  26h,a ;cat vao o nho 26h de hien thi
ret

POOXXIIKHXHKHKXIXIIIXIKHKHKKIIIIIXIKHKHKHHIIIIEKIKIXHKKKKIIIEKIKHKHKHIIIIXIXEKEKHKHKKKIIIXIXXXXKXKXKKK
;chuong trinh con co ghep chtr con hien thi

SOOI IHKHXKXIIEKEKHKHKHKKXXIIXEKKHKHKHIKXIEXEEKHXHKHKHIKXIEXEKEKKKHKKXXIEXEKKHKHKIKXIIXEXEXXKXXXXKKK
delayhthi: mov 7eh,#1

pgn: mov  7fh,#30

269



delpgn: Icall hthi ;goi chuong trinh con hien thi
djnz  7fh,delpgn
dinz  7eh,pgn
ret

SOOKHKKKKKHKKKKKKKKKKKKKKKKKKKXKKKKHKKKKKKKKKKKKHKHXKKKXXXXKKKKXKKKXXXKKKKKKKK
;chuong trinh con hien thi ket qua dang so hex sau khi giai ma ra led
SOOKKKKKHKKKKKKKKKKKKKKKKKKKKKKKKKKHKKKKKKKKKKKHKKKKKKKKXKKKXKKKKXKXKKKKKKKK

hthi: mov led7,27h ;lay du lieu tung kenh

mov  quet,#01111111b ;goi ma quet cho 1 led sang

Icall delayl0

mov  quet,#0ffh ; tat het de chong lem

mov  led7,26h ;lay du lieu tung kenh

mov  quet,#10111111b ;goi ma quet cho 1 led sang

Icall delayl0

mov  quet,#0ffh ; tat het de chong lem

ret
TOOXXXXEXXXIIHXHKKIIKHXHXIEKHKXXIEKHKXIIXEKKKIEKHHXIEKHXKIEKHKXIIHKHKXIIXHKHXIEKHXHXIEXKXXXKXXKK
delayl0: mov  7ch,#50h

dinz  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,08eh

end

4. Thuc hién cdc budc giong nhu cdc bai chudn cho d&€n khi mach chay ding yéu ciu.

Khi chay chuong trinh nay thi 2 led 7 doan s& hién thi s hex 1a gid tri chuyén d6i ctia kénh
tuong tu tht nhat. Ban ding 1 cdy vit &€ diéu chinh gi4 tri dién 4p thay d6i clia bi€n trd trén cling
ctia khdi ADC [c6 tén 13 VRO] thi s& hién thi trén led s& thay ddi theo dusi dang s6 hex. ADC0809
chi c6 tdm bit nén gid tri c6 thé chinh dudc nim trong viing gi4 tri tir 00 d&€n FF.

Chi y: di¢u chinh nhe nhang bi€n tré cho d&n khi dat gi tri ngudng 00 hay FF thi dirng lai,
dirng dung qué stc ching dugc gi ma c¢6 1am hdng bién trd thoi.

Né&u chinh ma khong thiy thay ddi gi thi hiy xem lai chuong trinh hodc chuyén sang kénh thit
2 @€ xem.

III. Bai tap:
1. Hay viét thém vao chuong trinh diéu khi€n ADC chuyén ddi dit liéu 1 kénh c6 thém phan
hién thi cdc ki tu ADC & céc led con lai.
2. Hay vi€t chuong trinh diéu khié€n ADC chuyén ddi dif liéu 2 kénh — hién thi trén 4led.
3. Haiy viét chuong trinh diéu khi€n ADC chuyén d6i dif liéu 4 kénh — hién thi trén 8Sled.
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BAISO : 7-2

CHUGNG TRINH PIEU KHIEN ADC0809 CHUYEN POI DU LIEU
KENH THU 0 — HIEN THI KET QUA BANG SO THAP PHAN

THUC HANH VI PIEU KHIEN

NGAY :
SO TIET :
LGP :
MSSV :

I.  Muc dich yéu cAu:
Biét cdch viét chuong trinh diéu khién ADC 0809 chuyén d6i 1 kénh sang dit liéu s va két

hdp véi cac chuong trinh gidi ma, hién thi k&t qua bing s6 thap phan.

II. Trinh ty thyc hién:
1. Gidi thuat:

Chon kénh thit 0, tao xung
ALE, Star

!

Chd chuyén ddi xong, gidi
mi,hién thi

!

Poc két qua

2. K&t ndi mach theo trinh ty : gidng nhu bai 7-1.
3. Khdi dong phan mém, bién soan chudng trinh sau:

PXOOXRXRXRXXKXKXXEEEXKKKKIXIXEXEEKKKXXKXIXEKEXKKKXKXXEEKKKKKKKXIXEXEXKKKXXKXXIXKXXKXXXXXX
;Chuong trinh dieu khien ADC 0809 chuyen doi tin hieu kenh 1 - hien thi so thap phan
;dung he thong 1: vi dieu khien 8951 ket noi voi khoi ADC0809 va 8 led 7 doan

OO IHKXKXIEEKKHKHKKXXEXEEKKKHKHXKXXEEKKKKHKIKXEEXEKKKKHKKXXIXEKEKKKHKIKXIIXEXKKKXKXXKKK

led7 equ pl ;dieu khien cac doan a,b,c,...
quet equ p2 ;dieu khien quet transistor
inadc equ p3 ;nhap du lieu tu adc
control equ po

ALE bit p0.3

start bit p0.4

org 0000h

mov  dptr,#ma7doan

mov  20h,#88h ;nap ma chu A

mov  21h#0alh ;nap ma chu d

mov  22h,#0c6h ;nap ma chu C
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mov
mov
mov

main: Icall
Icall

ljmp

23h,#0cOh :luu thu tu kenh so 0

24h #0ffh

25h,#0ffh

ctcd_adc ;goi chtr con chuyen doi du lieu

gma_hex_bcd ;goi chtrinh con chuyen so hex sang ma 7 doan
main ;nhay ve chuyen doi tro lai

OOOKKKKHHKHKKKKKKKHKKKKKHKKKKKKKKKKKKKHKKKKKKKKKKKHKKKKHKHKKXKKKKHKKKXKKXKKXXKXKXKXK
;chuong trinh con chuyen doi du lieu analog sang so ket qua luu trong A
OOOKKHKKHHKHKKKKHKHKKKKKHKKHKKHKKHKHKHKKKKHKKHKKKKHKKKKKKKHKHKKKKKKKXKXXKHKKKKXKXKXXXXKXKXKXK

ctcd_adc: mov
setb
nop
nop
setb
nop
nop
clr
clr
Icall
mov
ret

control,#00000000B ;goi ra port 3
ale cho ALE=1
;delay 1 it thoi gian

start ;start =1

ale

start

delayhthi ;goi chtr con delay co hien thi
a,inadc ;doc du lieu sau khi chuyen doi

ORI IHKIIXIIIKIHKHHKHIKIXIIIXKKHHKHIXXIXIIKEKIHKHIIXIXIIKKHHKHKIKIIIIXEKHKKKXXIIXIXEKKXXXXXXXK
;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

ORI IHKIXXXIIXIHKHHKHIIIIIXIXEIHKHKKIXIIEEIHKHKKXXIIIKKHHHKIXIIIIKEKHKHKHKKXXIIXIXEXKXXKXXXK

gma_hex_bcd:

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

movc a,@a+dptr

mov  25h,a ;cat so hang tram

mov  a,b

movc a,@a+dptr

mov  26h,a

mov  a,10h

movc a,@a+dptr

mov  27h,a

ret
POOKKXXKKXXXKKXXXKKXXXKKXXXKKKXKKXKXKKXXXKKXXXKKXXKKKXXKKXXXKKXXXKKXXKKXXXK
delayhthi: mov  7eh#1
pgn: mov  7fh,#30
delpgn: Icall hthi ;goi chuong trinh con hien thi

djnz  7fh,delpgn

djnz ~ 7eh,pgn

ret
OOKXXXKHXXXIKHKXXIEKHXXIEKHXXXIKKXXIXKHKXIXEKHXXXIEKHKIXIXEKHKXXIXKKXIXEXKKXIXEKHXXXIXEX XXX XXX
hthi: mov  r0,#27h

mov  a,#01111111b
hth: mov  led7,@r0 ;lay du lieu

mov quet,a

Icall delayl0

mov  quet,#0ffh ; tat het de chong lem
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dec ro

setb ¢

rrc a

ic hth

ret
XXXXKXXXXXXXXKXXKEXXXKXXKEXXKKIXKXXKXKXKXKXKKKXKXKXXKKKIXKXKKXIKXKXXIKXKXXXKXXKKXXKKXK
delayl0: mov  7ch,#50h

dinz  7ch,$

ret

:khai bao ma 7 doan tu so '0' den so '9'

ma7doan: db 0COh,0F9h,0A4h,0B0h,099h,092h,082h,0F8h
db 080h,090h,088hn,083h,0c6h,0a1h,086h,08eh

end

4. Thuc hién cdc budc gidng nhu cdc bai chudn cho d&€n khi mach chay ding yéu ciu.
Chd ¥: n€u mudn 1am mach do nhiét do chi cAn x& 1y phidn cdm bi€n va khuéch dai tin hiéu cho
tuong thich v6i @6 phan gidi cia ADC va dung hé thdng vi diéu khién va diing chuong trinh nay la
c6 thé thuc hién dugc qud trinh do. N€u mudn khong ché diéu khién thi thém chuong trinh va ngd ra
diéu khién.
III. Baitap:

1. Hay viét chuong trinh diéu khién ADC chuyén ddi dif liéu 2 kénh thit 0 va thit 1 — hién thi

bing s6 thip phan.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO:73 . . P A igpﬁET :
CHUONG TRINH PIEU KHIEN ADC0809 CHUYEN POI DU LIEU 8 KENH- | oy,
HIEN THI KET QUA LAN LUCT TUNG KENH BANG SO THAP PHAN ‘

I.  Muc dich yéu cAu:

Biét dugc cdch viét chuong trinh diéu khién ADC 0809 chuyén d6i 1an lugt tirmg kénh sang di
liéu s6 va k&t hdp véi cac chuong trinh gidi ma, hién thi két qua bing sd thap phan.
II. Trinh tu thuc hién:

1. K&t ndi mach theo trinh tu :
- K&t ndi mach giong bai 7-1 .
2. Khéi dong phan mém, viét chuong trinh nhu sau:

PXXOXXRXRXKKXXXXXEXKKKKXKXIXEXEKKKKXKXXEEXKKKKKKXXKEKKKKXKXIXKEXKKKKXKXXKKXKKKXXXXXK
;Chuong trinh dieu khien ADC 0809 chuyen doi tin hieu kenh lan luot 8 kenh

;dung he thong 1: vi dieu khien 8951 ket noi voi khoi ADC0809 va 8 led 7 doan

;nhap du lieu tu 8 kenh ngo vao lien tuc

;hien thi tren 8 led 7 doan so nhi phan la ket qua sau khi chuyen doi
SOOXRKEKKIKHKXKXIEEXKKHKHKKKXEEEKKKHKHXKXIXEEKKKHKHKKKXEEXEKKKKHKXXIXEXKKKKIKXIEEXKXKXKXXKKK

led7 equ pl ;dieu khien cac doan a,b,c,...
quet equ p2 ;dieu khien quet transistor
inadc equ p3 ;nhap du lieu tu adc

control equ po

ALE bit p0.3

start bit p0.4

org 0000h

mov  dptr,#ma7doan

mov 20h,#88h

mov
mov

21h,#0alh
22h,#0c6h

;nap ma chu A
;nap ma chu d
;nap ma chu C

mov 24h,#0ffh
mov 25h,#0ffh

mov  r6,#000 ;bien dem thu tu kenh can chuyen
maina: mov  r5#200 ;S0 lan lap lai cho moi kenh
main: Icall ctcd_adc ;goi chtr con chuyen doi du lieu
Icall gma_hex_bcd ;goi chtrinh con chuyen so hex sang ma 7 doan

djinz  r5main

inc ré ;khoa gia tri R7 chi trong vung[0->7]
mov  a,ré
anl a,#7
mov  r6,a

ljmp  maina ;nhay ve chuyen doi tro lai
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SXOOERXRXKXKXKXXEEXEXKKKKKXIXEXEEKKKXXKXIXEKKKKKXKXXEEKKKKKKXIXEEXKKKKXKXXKKXKKXXXXXXK
;chuong trinh con chuyen doi du lieu analog sang so ket qua luu trong A
POOXKEKKIHKXKXIEEXKHKHKHXKXXEEEKKKHKHXKXXEEKKKHKKIKXEEEKKKKHXKXXIXEXEKKKHKIXXIEEXKXKXXXXKKK

cted_adc: mov  control,ré ;goi ma chon kenh ra port 3
setb ale ;cho ALE=1
nop ;delay 1 it thoi gian
nop
setb  start ;start =1
nop
nop
clr ale
clr start
Icall delayhthi ;goi chtr con delay co hien thi
mov  a,inadc ;doc du lieu sau khi chuyen doi
ret

OO IHKXXXIEEKKHKHKHKKXXEXEKEKKHKHKHXKXIXEXEKKKHKHKKKXEEKKKHKHKKXXIXEKEKKHKKIKXIIXEXKXKXKXXKKK
;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
SXXXXXXREXXKKXKXXXKKKKXXXXEEKKKKXXXIEKKKKKKXXKEKKKKXXXXKKEXKKKKKXXKXKKKKXXXXKKK
gma_hex_bcd:

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

movc a,@a+dptr
mov  25h,a ;cat so hang tram

mov  a,b
movc a,@a+dptr
mov  26h,a

mov a,10h
movc a,@a+dptr
mov 27h,a

mov  a,r6 ;giai ma thu tu kenh tuong ung

movc a,@a+dptr

mov  23h,a

ret
ORI HHKXKXIEEKKHKKKXXEEEKKHKHXKXXEKKKHKHKKKXEEXEKKKXHKXXIXEKEKKKKIKXXEXEXXKKXXXXKKK
;chuong trinh co delay co hien thi
SXXXXXXREXXXKXXXXXKKKKKXKXEKXKKKKXXXIKKKKKKKXXXKKKKKKXXXIKEXKKKKKXXKXKKKKXXXXKKK

delayhthi: mov  7eh#1

pgn: mov  7fh,#30

delpgn: Icall hthi ;goi chuong trinh con hien thi
djnz  7fh,delpgn
djnz  7eh,pgn
ret

PXOOXXRXRXKKKXXXXEEEXKKKXXXIEXEKKKXXKXXEKKKKKXKXXEEKKKKKKXIXEEKKKXXKXXKKXKKKXXXXXK
;chuong trinh con hien thi
POOERXEXKHXHKXKXXEEXKKHXHKKXXEXEXEKKKHKHXKXXEEKKKKHKKKXEEKKKKHXKXXEXEXEKKKKHKXXEKXKKKXKXXKKK
hthi: mov  r0,#27h

mov  a,#01111111b

hth: mov  led7,@r0 ;lay du lieu
mov quet,a
Icall delayl0
mov  quet,#0ffh ; tat het de chong lem
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dec ro

setb ¢
rrc a
ic hth
ret

19,9,0.9,0,0.0,:0.9,:0,0.0,0.9,.0.0,.0.9,0,0.0,0.9,0,0.9,:0.0,0.0,0,0.9,0.9.0.0.0,0.0,.0.0.0,0.0,0.0,0,0,.0,0.0,0.0.0,0,0,0.0.0.0,0,¢.0,0.9,.0.9.0,06.0.0.0,0 ¢

delayl0:

mov 7ch,#50h
dinz  7ch,$
ret

IXXXXXXXXKKKXXKXKKEXXKXKXXKEXXK XXX XKKKKKKXKKKKKKXKKKIKXKIXXKKKKXKXKXXKKXKXXXKXKXKKXXK
;khai bao ma 7 doan tu so '0' den so '9'
IXXXXXXXXKXRXXKXKXKKKXKXKXKKKXKXXKXKKKKKKXKKKXKKKKKKKKKXKXKKKXKKKXXKKKKXKXKXKXKXXK
ma7doan: db 0CO0h,0F9h,0A4h,0B0h,099h,092h,082h,0F8h

end

db 080h,090h,088h,083h,0c6h,0a1h,086h,08eh

3. Thuc hién cdc budc giong nhu cdc bai chuin cho d&€n khi mach chay ding yéu ciu.

M. Baitp:

1.
2.

Thay led 7 doan biing LCD, hay viét lai chuong trinh trén cho ph hgp.

Vi€t chuong trinh diéu khién ADC chuyén ddi 8 kénh hién thi trén LCD, mdi kénh st dung
4 ki tu: 1 ki tu cho s6 thit tu kénh va 3 s6 con lai 12 dit liéu s6 chuyén d6i.

. Hay két ndi vi diéu khién véi ADC (8 duong data s6, 2 dudng diéu khién), két ndi véi LCD

(8 dudng data, 3 dusng diéu khién), k&t ndi véi 1 led don tugng trung cho 1 relay. Pén led
don sdng khi gid tri chuyén ddi nhé hon 80, néu gia tri 16n hon thi dén tdt, LCD hién thi gid
tri chuyén ddi. P& thay ddi tin hiéu tuong tw & ngd vao ta dung bi€n trd hay diing cdm bién
nhiét do LM35.

. Hay ké&t ndi vi diéu khié€n véi ADC (8 dudng data s8, 2 dudng diéu khién), k&t ndi véi LCD

(8 dudng data, 3 dudng diéu khi€n), két nSi véi 2 led don tugng trung cho 2 relay. Khi nhiét
do ndm trong khodng tir (80 d&€n 90) thi tit b6t 1 relay va khi 16n hon 95 thi tdt ludn relay
con lai. Khi nhiét do ha thi déng lai

. Hay k&t ndi thém ban phim ma tran d€ c6 thém chifc ning thay d6i gia tri diéu khién tuy .
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THUC HANH VI PIEU KHIEN NGAY :

BAISO :7 -4

CHUGNG TRINH PIEU KHIEN DAC 0808
CHUYEN POI TIN HIEU SO THANH TiIN HIEU TUGNG TU.

SO TIET :
LGP :
MSSV :

I.  Muc dich yéu cau:

Biét cach vi€t chuong trinh diéu khién DAC 0808 chuyén ddi dif liéu s6 sang tin hiéu va két
hdp véi cac chuong trinh gidi ma, hié€n thi k&t qua bing s6 thap phan.
II. Trinh ty thuc hién:

1. Gidi thuat:

Xuat dit liéu 00 ra DAC

v

Delay, gidi ma,hién thi

v

Tiang dit liéu sd diéu khién

DAC

2. K&t ndi mach theo trinh tu :
- K&t ndi portl diéu khién cic doan a,b,c,d,e.f,g,dp.
- K&t ndi port2 diéu khién céc transistor ctia 8 led 7 doan.
- K&t ndi port3 diéu khién cdc ngd vao sd clia IC DAC 0808.
3. Khdi dong phan mém, bién soan chudng trinh sau:

SXXOXXRXRXKKXXXXXEEKKKKXXXIEEEXKKKXKXXEEXKKKKXKXXEKKKKKXXXIXEEXKKKXXKXXKKXKKKKXXXXK
;Chuong trinh dieu khien DAC 0808 chuyen doi tin hieu so thanh tin hieu tuong tu

;50 nhi phan can chuyen doi luu trong thanh ghi r2
POOXXKEKHKHKXXXIEEKKKHKKKXXEEEKKKHKHXKXXEXEKKKHKHKIKXEEXEKKKKHKXXIXEXEKKHKHKIKXXIXKKXKXXXXKKK

led7
quet
outdac

org
mov
mov
mov
mov

mov

equ pl
equ p2
equ p3

0000h
dptr,#ma7doan
20h,#0A1h
21h,#088h
22h,#0C6h

23h,#0FFh

;dieu khien cac doan a,b,c,...
;dieu khien quet transistor
;nhap du lieu tu adc

;khai bao dia chi bat dau cua chuong trinh
;nap ma 7 doan vao thanh ghi dptr
;machud

:machu a
:machu C
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mov
mov

dac2: Icall
mov
inc
Icall
simp

24h,#0FFh

r2,#00

hex_bcd_gma ;chuyen so hex thanh so BCD, ma 7 doan
outdac,r2 ;chuyen ma nhi phan ra port 1 dieu khien dac
r2 ;tang du lieu so len 1

delay_hthi

dac2 ;quay lai chuyen doi tiep

XOOOKKKIHKIIXIIKIHHKHKHIXIIIIKKHHKHIIXXIIEKKKHKIIXXIIKHKHKHKHKIXIIXIKEKHXHKKXXXIIXKKKXX
;ch trinh chuyen so hex trong thanh ghi rl

;xu li phan chuyen so hex sang so bcd
OOOKKIHKHIIXIIIKEKHHHKIKIIIIKHKHKHKKIXIIIXEKKHXHKKIIIIIXEKHHKHKHKIXIXIIKXHKKIXXIIXIKKKKX

hex_bcd_gma: mov
mov
div
mov
mov
div
mov
mov

a,r2

b,#10

ab

r7,b ;cat tam hang don vi
b,#10

ab

ré,b ;cat tam hang chuc
r5,a ;cat tam hang tram

;xu li phan giai ma sang led 7 doan

mov
movc
mov

mov
movc
mov

mov
movc
mov
ret

a,r7
a,@a+dptr
27h,a ;cat so hang don vi vao 0 nho 27h

a,ré
a,@a+dptr
26h,a ;cat so hang chuc vao o nho 26h

a,rs
a,@a+dptr
25h,a ;cat so hang tram vao o nho 25h

SOOKHKHKHHHKHKHKHKHKHKHKKKHKHKHKHKKKHKHKKHKKHKKKKHKKKHKKKKKKKKKKXKKKKKKXKHKXKXXXXXXXXXXX
;chuong trinh con delay co ghep chuong trinh hien thi
OOOOKKKIKKKKKKKKKKKIKKHKKKKKKKXKKKKHKKKXKKKKKKXXKXKKXXKKXXKXXXXXXXXXKXKXKXK

delay_hthi: mov
xde3: mov
xde2: mov
xdel: Icall
djnz
djnz
djnz
ret

77h#1
78h,#3
79h,#0
hthi
79h,xdel
78h,xde2
77h,xde3

SXXXXXXRRXXXKXXXXKKKKKKXKXIKKXKKKKKKXXKKKKKKKKXKKXKKKKKKK XXX KKKKXXXXKKKKX
;chtr con hien thi tren led so thap phan cua du lieu can chuyen doi
XXX XXXXXXXRXKKKKXKXEEKKKKXHKXXKKKKXKXXXKEKKKKXKXIKKKKKXXXXXKKKKKX

hthi: mov
mov
mov

hthilb: mov
mov
Icall
mov

inc
rl
djnz

r4 #08h ;bien dem 8 lan goi
r1,#20h ;dia chi vung nho hien thi
a,#11111110b ;ma quet

led7,@r1 ;lay du lieu tung kenh
guet,a

delay

quet,#0ffh ;tat het de chong lem

rl ;tang len de lay byte ke
a ;chuyen sang led ke
r4,hthilb
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ret

POOXKKKIHKHIXXXEEEKKHKHKKXXIXEEEKKKXKKXXEEXKKXHKHXXXXEEKKKHKHKKXXIXIXEXKXXHKKXXKKKKX
;chuong trinh con delay
OOXKIKKIHKHKKXXEEEKKHKKKXXIXEXEKKKHKHKKXIXEEXKKKHHXXXEKKKHKKKXXIXIXEXKXXXKXXXXKKKX

delay: mov  16,#50h
dinz  r6,$
ret

IXOOKXKXXKXKXKKIKXKXKXKKIKXKXKIKKIKXKXKKIKEXKXKXKKEXKEKKKKXKXKXKXXKXKKKXK
:khai bao ma 7 doan tu so '0' den so '9'
IXOOKXKXXKXKXKKKIXXKEKXKKIKEKEKXKKIKXKXKXIXKEKXKXKKEXKEXKXKKXKIXKXKXXKXKKKXK
ma7doan: db 0CO0h,0F9h,0A4h,0B0h,099h,092h,082h,0F8h

db 080h,090h,088h,083h,0c6h,0a1h,086h,08eh

end

4. Thyc hién cdc bu6c gidng nhu cdc bai chudn cho d&€n khi mach chay diing yéu ciu.
III. Bai tap:

1. Hay viét chuong trinh diéu khi€n DAC 0808 tao xung tam gidc.
2. Hay vi€t chuong trinh diéu khién DAC 0808 tao xung vudng.
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PHAN 8

UNG DUNG HE THONG II
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THUC HANH VI PIEU KHIEN NGAY: -
BAISO : 8-1 ) ) igPT.IET '
CHUGNG TRINH PIEU KHIEN LED SANG MSSV -
TAT THONG QUA 8255 CUA HE THONG 1.
I.  Muc dich yéu cau:

Biét cdch st dung hé thong I, khdi tao 8255 va viét chuong trinh diing céc port clia 8255 diéu
khién led sdng tit.

IL.

Trinh ty thyc hién:

1. K&t ndi mach theo trinh tu :
Duing bus day (8 s¢i ) k€t ndi 1IPORTA, 1PORTB véi 16 LED don.

2

Khdi dong phan mém, bién soan chuong trinh sau:.

POOERKEXKHXHKXXXXEEXEXKKKKXXIXEEXKKKXKKXIXEEXKKKKXXXEEEKKKKXKXIXEXKXKKKXXXXXIXKXKKKX
;chuong trinh dieu khien 16 led chop tat bang vi dieu khien thong qua 8255 1

;8255 1 co dia chi portA = 4000h; portB = 4001h; portC = 4002h; cwl

19,9,0,9,0,0,0,0,9,0,0.0,0.0,:0.9,0,9,0,0.0,0.9,0.0.0,0.9,0.9.0,0.0,0.9,0,0,0,0.0,0.9,0,0,0,0.0,0.0,0,0,0,0.0,0,0,0,0.0,0.9.0,9,0,0.9,0.0,0,0 ¢

b51:

delay:
de2:

end

portal
portbl
portcl
cwl

org
mov
mov
movx

mov
mov
movx

mov
mov
movx

Icall

mov
mov
movx

mov
mov
movx
Icall

simp

mov
mov
djnz
djnz
ret

equ
equ
equ
equ

8000h
dptr,#cwl
a,#80h
@dptr,a

dptr,#portal
a,#0ffh
@dptr,a

dptr,#portbl
a,#0ffh
@dptr,a

delay

dptr,#portal
a,#0h
@dptr,a

dptr,#portbl
a,#0h
@dptr,a
delay

b51

ré6,#0
r7,#0
r7,%
ré,de2

4000h
4001h
4002h
4003h

;khai bao dia chi bat dau

;hap dia chi khoi tao vao dptr
;tu dieu khien la 80 de 3 port
;goi ra thanh ghi dieu khien

-hap
;goi
;goi

dia chi port A vao dptr
11111111 ra de 8 led sang
data ra portA

;nap
;goi
;goi

dia chi port B vao dptr
11111111 ra de 8 led sang
data ra port B

;goi delay de co the nhin thay
shap
;goi
;goi

dia chi port A vao dptr
00000000 ra de 8 led tat
data ra portA

-hap
;goi
;goi

dia chi port b vao dptr
00000000 ra de 8 led tat
data ra portA

;hhay tro lai de lam tiep

281

= 4003h

deu xuat




3. Sau khi viét xong ti€n hanh bién dich rdi diing menu 1énh “RUN” va diing 1énh “send
program” d€ g&i chuong trinh xudng bd nhd clia hé thong II. Sau khi gdi xong ti€n hanh
chay chuong trinh biing cdch vao menu Iénh “RUN” chon 1énh “Run Addr” va go dia chi
bit diu cla chuong trinh 12 8000 vao rdi 4n enter. (trong trudng hgp nay chuong trinh
vi€t tai dia chi 8000H n€u ban vié€t tai dia chi khdc vi du nhu 9000H thi ban g6 vao 9000
rbi 4n enter).

)
- Trén menu c6 nit I€nh 3 truy xuat nhanh nhu sau: 12 g&i chuong trinh xudng

bd nhé RAM clia hé thong II, niit ﬁ la nit chay chuong trinh méc nhién tai 8000
ban khong cin go dia chi. Niit " 1a nidt ¢6 chic ning nhu “run addr”.
III. Baitap:

6.  Hay viét chuong trinh diéu khi€n 24 led k&t ndi vé6i 3 port A, B, C sdng dan va tit dan.
7.  Hay vi€t mot s6 chuong trinh da hoc bing hé thong II.
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THUC HANH VI PIEU KHIEN NGAY :

BAISO : 7-2 ) ig I;F.IET :
CHUGNG TRINH PIEU KHIEN LED MA TRAN SANG NSV -

HINH TRAI TIM ROGI THONG QUA 8255 CUA HE THONG II.

I.  Muc dich yéu cau:

Biét cdch sit dung hé thdng II, khdi tao 8255 va viét chudng trinh diing cdc port ctia 8255 diéu
khién led sdng tit.

II.  Trinh tu thuc hién:

1. K&t ndi mach theo trinh tu :
. Dung bus dy (8 sdi ) k&t ndi 1IPORTA véi hang clia led ma tran.
. Dung bus day (8 sgi ) k€t ndi 1IPORTB v6i cot xanh hodc dé cla led ma tran
2. Khdéi dong phan mém, bién soan chuong trinh sau:
7 XOOXKKXXHKKIIHKIIHKIIHKKIXHKKIIHKKIIHKII I KK I HKIXHKKIXHKIIHKIXHKI XX KIXHXKIXX KKK
;chuong trinh dieu khien led ma tran hinh "trai tim" roi tu tren xuong
;dung he thong 2 qua giao tiep voi 8255.
;ket noi 1PA (port A) voi hang, 1PB voi cot xanh hoac do
7 XOOKXHKXXIKIIKI KK X IKK K I KX X HKXXHKI XK KK X KKK XK HKXXHKKXXHKKX X KK XX KKX XX KX XX KX XX KKK
;khai bao dia chi cac port cua 8255

porta equ 4000h ;dia chi cua porta

portb equ 4001h ;dia chi cua portb

portc equ 4002h ;dia chi cua portc

cwl equ 4003h ;dia chi cua thanh ghi dieu khien
org 8000h

mov dptr,#cwl
mov a,#80h
movx @dptr,a

main: mov ro,#14

mov r4,#0 ;luu dia chi vung du lieu byte
loopl: mov r2,#0 ;bien dem so lan lap lai cua 1 ki tu
looplan: mov r3,04h ;copy r4 sang r3

mov r5,#1 ;ma quet cot

mov r1,#08 ;bien dem xu ly 8 byte
loop8b: mov a,r3

mov dptr,#madata

movc a,@a+dptr

mov dptr,#porta
movx @dptr,a

mov a,rs5
mov dptr,#portb
movx @dptr,a

Icall delay

mov a,#00 ;chong lem
movx @dptr,a
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inc r3

mov a,rb
rli a
mov r5,a

djnz r1l,loop8b
djnz r2,looplan

mov a,rd
add a,#08h
mov r4,a

djnz rO, loopl
Ijmp main

delay: mov r7,#1

del2: mov r6,#50
djnz r6,$
djnz r7,del2
ret

delayls: mov r7,#0

pndel2: mov ré6,#0
djnz ré,$
djnz r7,pndel?2
ret
org 9000h

madata: db Offh,O0Ffh,0Ffh,0FFh,0FFh,0FFh,0FFh,0fFh
db Offh,O0Ffh,0FFh,07Fh,07Fh,0FFh,0FFh,0fFh
db Offh,0ffh,07fh,03fh,03Fh,07fh,0Ffh,0ffh
db Offh,07fh,03fh,01fh,01Fh,03fh,07fh,0ffh
db 07fh,03fh,01fh,00fh,00Ffh,01fh,03fh,07Ffh
db Obfh,01fh,00fh,087h,087h,00fh,01fh,0bfh
db 0dfh,08fh,087h,0c3h,0c3h,087h,08fh,0dfh
DB OefH,0C7H,0C3H,0E1H,0E1H,0C3H,0C7H, OEFH
DB OF7H,0E3H,0E1H,0F0OH,OFOH,0E1H,0E3H,OF7H
DB OFBH,OF1H,0FOH,0F8H,0F8H,0FOH,0F1H, OFBH
DB OFDH,OF8H,0F8H,0FCH,OFCH,0F8H,0F8H, OFDH
DB OFEH,OFCH,OFCH,OFEH, OFEH,OFCH,OFCH, OFEH
DB OFFH,OFEH,OFEH,OFFH, OFFH, OFEH,OFEH, OFFH
db Offh,O0Ffh,0FfFh,0FFh,0FFh,0FFh,0FfFh,0fFh

end

3. Thyc hién cdc budc gidng nhu céc bai trén cho dé€n khi mach chay diing yéu cau.

III. Bai tap iWng dung:
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THUC HANH VI PIEU KHIEN
BAISO :7-3 .
CHUGNG TRINH PIEU KHIEN LED MA TRAN
SANG CHUOI CAC KI TU THONG QUA 8255 CUA HE THONG IL.

NGAY :
SO TIET :
LGP :
MSSV :

I.  Muc dich yéu cau:

Biét cdch sit dung hé thdng II, khdi tao 8255 va vi€t chudng trinh diing cic port ctia 8255 diéu

khién led sdng tit.
II.  Trinh tu thuc hién:

1. K&t ndi mach theo trinh tu:

e Dung bus diy (8 soi ) k&€t ndi 1PORTA véi hang clia led ma tran
e Dung bus day (8 s¢i ) k&€t ndi 1IPORTB vd&i cot xanh cia led ma tran.
e Dung bus day (8 s¢i ) k&€t ndi 1IPORTB véi cot dd clia led ma tran

2. Khdéi dong phan mém, bién soan chuong trinh sau:

[19,0,0.9.9.9,9,9,0,0,0,0.0.9.9.0.0,9,0,0,0,0.0.9,9,0,0,0,0,0,0,0.9.9,0,0,9,0,0,0,0.9.9,9.0,0,0.0,0,0.0.9.0.0,0,0,0,0,0,0.9.9,0,0,0,0,0,0,0.9.9,9,0,0,0,0.¢

;chuong trinh chay chuoi SPKT VA CAC KI TU TU A DEN y
;tu trai sang phai hien thi 2 mau xanh do
;dung he thong 2 qua giao tiep voi 8255.

19,0,0.9.9.9,9,9,0,0,0,0.9.9.9.90.0,9,0,0,0,0.9.9,9,9,0,0,0,0,0.0.9.9,0,0,0,0,0,0,0.9.9,0,0,0,0.0,0,0.0.9.0,0,0,0,0,0,0,0.9.9,0,0,0,0,0,0,0.9.9,9,0,0,0,0.¢

;khai bao dia chi cac port cua 8255

porta equ 4000h ;dia chi cua porta
portb equ 4001h ;dia chi cua portb
portc equ 4002h ;dia chi cua portc
cwl equ 4003h ;dia chi cua thanh ghi dieu khien

org 8000h

mov dptr,#cwl

mov a,#80h

movx @dptr,a
main: Icall xanh

Icall do

sjmp main

19,0,0,9,.9.9,9,9,0,0,0,0.9.9.9.9,0,0,0,0,0,0.9.9.90.9,0,0,0,0,0.9.9,9.0,0,0,0,0,0.0.9.0,0,0,0,0,0,0,0.9.9.9,0,0,0,0,0,0.9,9,9,0,0,0,0,0,0.¢

;chtr con hien thi mau xanh

19,0,0.9.9.9,9,9,0,0,0,0.9.9.9,9,9,0,0,0,0.0.9.9.9,0,0,0,0,0,.0.9.9,0,0,0,0,0,0,0.9.9,0,0,0,0,0,0,0.0.9.9,0,0,0,0,0,0.0.9.9,0,0,0,0,0,0,0.¢

xanh: mov dptr,#portc
mov a,#00
movx @dptr,a

mov r4,#0 ;luu dia chi vung du lieu byte
loopl: mov r2,#0 ;bien dem so lan lap lai cua 1 ki tu
looplan: mov r3,04h ;copy r4 sang r3

mov r5,#1 ;ma quet cot

mov r1,#08 ;bien dem xu ly 8 byte
loop8b: mov a,r3

mov dptr,#madata

movc a,@a+dptr
cjne a,#00, loope
ret
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loope: mov dptr,#porta
movx @dptr,a

mov a,rs5
mov dptr,#portb
movx @dptr,a

Icall delay
mov a,#00 ;chong lem
movx @dptr,a

inc r3
mov a,rb
ri a
mov r5,a

djnz r1l, loop8b
djnz r2,looplan

inc r4
sjmp loopl

000000000000 000000000000 000000000000 000000000 POP 0PI OP PP POV PO 0 04
;chtr con hien thi mau do
000000000000 000000000000 000000000000 000 000000000000 000000000000 00004
do: mov dptr,#portb

mov a,#00

movx @dptr,a

mov r4,#0 ;luu dia chi vung du lieu byte
dloopl: mov r2,#0 ;bien dem so lan lap lai cua 1 ki tu
dlooplan: mov r3,04h ;copy r4 sang r3

mov r5,#1 ;ma quet cot

mov rl,#08 ;bien dem xu ly 8 byte
dloop8b: mov a,r3

mov dptr,#madata

movc a,@a+dptr
cjne a,#00,dloope
ret

dloope: mov dptr,#porta
movx @dptr,a

mov a,rb5
mov dptr,#portc
movx @dptr,a

Icall delay

mov a,#00 ;chong lem
movx @dptr,a

inc r3

mov a,rb5

ri a

mov r5,a

djnz r1,dloop8b
djnz r2,dlooplan
inc r4

sjmp dloopl

286



3 XOOKKHKKIIIHHHKHKKIIIHHKHKKKIIXIHKHKHKKKIIIHKHKHKKKIXIHKHKHKKKIIIHXHXHKKKIIXX XXX KKXXXX
delay: mov r7,#1

del2: mov r6,#50
djnz ré,$
djnz r7,del2
ret

delayls: mov r7,#0
pndel2: mov r6,#0

djnz ré,$

djnz r7,pndel?2

ret

madata:db Offh,O0ffh,0Ffh,0fFh,0fFFfh,0fFFh,0FfFh,0fFh

db OCDH, 0B6H,0B6H,0B6H,0D9H, OFfh
db 080H,0B7H,0B7H,0B7H,0CFH, Offh
db 080H,0E7H,0DBH,0BDH,OFEH, 0Ffh
db OBFH,OBFH,080H,0BFH,0BFH, O0ffh
db OEOh,0DBh,0BBh,0DBh,0EOh, Offh
db 080h,0B6h,0B6h,0B6h,0C9h ,0fFh
db 0C1h,0BEh,0OBEh,0BEh,ODDh,OFffh
db 080h,0BEh,0BEh,0BEh,0C1h,0ffh
db 080h,0B6h,0B6Nh,0B6h,0BEh, Offh
db 080h,0B7h,0B7h,0B7h,0BFh,O0ffh
db 0C1h,0BEh,0B6h,0B6h,0D1h,0ffh
db 080h,0F7h,0F7h,0F7h,080h,0ffh
db OBEh,OBEh,080h,0BEh,OBEh,O0ffh
db 080h,0E7h,0DBh,0BDh,OFEh,O0Ffh
db 080h,0OFEh,OFEh,OFEh,OFDh,O0ffh
db 080h,0DFh,0EFh,0DFh,080h,0ffh
db 080h,0DFh,0EFh,0F7h,080h,0ffh
db 0C1lh,0BEh,0BEh,0BEh,0C1h,0ffh
db 080H,0B7H,0B7H,0B7H,0CFH, OFfh
db 0C1lh,0BEh,0BAh,0BCh,0COh,Offh
db 080h,0B7h,0B3h,0B5h,0CEh,OFffh
db OCDH, 0B6H,0B6H,0B6H ,0D9H, OFfh
db OBFH,OBFH,080H,0BFH,0BFH, Offh
db 081h,0FEh,0OFEh,OFEh,081h,0ffh
db 083h,0FDh,0FEh,0FDh,083h,0ffh
db OBEh,0DDh,0E3h,0DDh,0BEh,O0ffh
db 08Fh,0F7h,0FOh,0F7h,08Fh,0ffh
db Offh,O0ffh,0FFh,0fFh,0FFh,0FFh,0FFh,0fFh ;
db 00h ;dataend
end

3. Thuc hién cdc budc gidng nhu cdc bai 7-1 cho d&€n khi mach chay ding yéu cau.

III. Bai tap Wng dung:
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PHAN 8:

CAC CHUGNG TRINH
UNG DUNG
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Mach ddng hd s6 diing vi diéu khién 89852, realtime va led 7 doan

Mach ddng hd s6 diing vi diéu khién 89852, realtime va led 7 doan

Mach déng hd s6 c6 thém bdo chudng ti€t hoc dung vi diéu khién 89552, realtime va led 7 doan
Mach ddng hd s6 c6 thém bao chudng ti€t hoc dung vi diéu khién 89552, realtime va LCD

Mach nap vi diéu khién 89C51 va 89C52

Mach nap vi diéu khién 89S51, 89S52 va 8958252

Mach giao ti€p vi diéu khén véi mdy tinh qua cong giao ti€p RS232

Mach giao ti€p vi diéu khén véi mdy tinh qua cong giao ti€p RS232

Mach giao ti€p vi diéu khén véi mdy tinh qua cong giao ti€p RS232 chuyén thanh RS485

Mach giao ti€p 2 hé thdng vi di¢u khién véi nhau.

Mach giao ti€p nhiéu hé thdng vi diéu khién

Mach giao ti€p vi diéu khién v6i ban phim mdy tinh va LCD
Mach giao ti€p vi diéu khién v6i ddu doc mi vach va LCD

Mach diéu khién quang bdo diing nhiéu led ma tran 8x8

Mach diéu khi€n quang bdo diing nhiéu led ma tran 8x8_ c6 giao ti€p vdi mdy tinh
Mach diéu khi€n quang bdo diing nhiéu led ma tran 8x8_ c6 giao ti€p vdi ban phim m4y tinh
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