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LOINOI AU
Khoa hoc va cong nghé ngdy cing phat trién, ching ta can cung ¢ap kién
thite khoa hoc cong nghé cho cong nhan tré, nhitng ngudi mong mudn dugc
hoc tap va nghién ctu dé phuc vu su nghiép cong nghiép hoa - hién dai héa

dat nudc.

D¢ dap ung nhu cdu trén, Du an “Tang cuong Kha nang Pao tao Cong
nhan k¥ thuat tai truong Cao dang Cong nghiép Ha Noi” di duoc thanh
lap va bat ddu hoat dong tir ngay 1 thiang 4 nam 2000 theo thoa thuan hop tac
k¥ thudt gifia hai chinh phu Viét Nam va Nhat Ban. Day 1a du an hop tac ky
thuat vé day nghé trén 3 Tinh vuc: gia cong kim loai 1dm, diéu khién dién va
gia cong co khi. Viée bién soan gido trinh phuc vu cho dao tao, chuyén giao
cong nghé 1a mot hoat ddong quan trong cua du an.

Cu6n sach “K¥ thuat Vi xir 1y” duoc viet nham muc dich cung cép cho
hoc sinh, sinh vién nhiing kién thitc co ban nhat vé k¥ thuat vi xir ly noi chung
vii v& bo vi xir Iy 780 ctia hing Zilog néi rieng, dong thdi dé phuc vu cho viéc
giang day thuc hanh mén hoc Vi xu 1y ching t61 cling dua ra cc bai tap ung
dung trén modul MP-85MKII va modul /O AB-10MKII cua hang Mitec.

Trong qud trinh bién soan, mic du da rt ¢6 ging nhung chic chan khong
tranh khoi nhimg sai s6t, chiing t6i rdt mong nhan dugc nhiing y kién dong
gép cua ban doc.

Ha Noi, thang 3 ndm 2003
Cac tac gia
KS. KIEU XUAN THUC
KS. NGUYEN THANH HA
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Chuong 1

THONG TIN VA BIEU DIEN THONG TIN TRONG MAY TiNH
1. Cac hé dém
1.1. Heé thap phan

Hang ngay con ngudi thuong dung hé dém co s6 muoi (Hé thap phin) dé
biéu dién cdc gid tri s6. Trong hé nay ching ta dung cédc $6 trong pham vi
tir O dén 9 d€ bicu dién cac gia tri. He thap phan 13 mot hé dém phu thuoc
vi tri, c6 nghia 12 méi chif s6 gan lién v6i mot lug thira 10 véi s6 mii phu
thudc vao vi tri cba con s6 d6 trong s6 duge biéu dién. Vi dy s 1234 sé

béng 1 nghin, 2 tram, 3 chuc vi 4 don vi:
1234 = 1x10° + 2x10° + 3x 10" + 4x 10"

Nhung trong mdy tinh cic vi mach chi cé thé xir Iy théng tin duéi dang
ma nhi phan nén chiing ta can phai xem xét cach biéu dién cac so dudi
dang ma nhi phan nhu thé nao.

1.2. Hé nhi phan

Trong h¢ nhi phan (hay hé 2), co s6 dém la 2 nén chi sir dung hai 6 1a 0
va | d€ biéu dién céc gid tri 6.

Vi du: chubi s6 nhi phan 101011 dang dé bieu dién so:

101011 = 1x2° + 0x2* + 1x27 + 0x2% + 1x2' + 1x2" = 43 trong hé thap
phan.

Bang sau chi ra tuong quan giita s6 thap phan va s6 nhi phan:

H¢ thap phéan H¢ nhi phan
0 0
_ 1 1
3 11
4 100
5 101
6 110
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7 i ]
- 8 1000
9 1001

Mbi s6 0 va 1 ducc goi la mot bit (viét tat clia binary digit); mot s6 o hé 2
gdm cac bit dugc két thiic bdi chit B dé phan biét véi cac hé khic. Mot
cum 4 bit goi 1a 1 nibble, mdt cum 8 bit got la byte, cum 16 bit goi 1a 1
word, cum 32 bit goi la double word. ..
Bit dau tién bén trdi duge goi la bit ¢6 ¥ nghia 16n nhat (MSB: most
significant bit), con bit cudi cung ¢ bén phai duge goi 1a bit ¢é ¥ nghia
nhé nhat (LSB: least significant bit).
2. Chuyén déi giita cac hé dém

Vi con ngudi quen st dung cac s6 & hé thap phan trong khi d6 cdc bo vi xu ly

chi thao tdc véi cac s6 & hé nhi phan nén d¢ dam bao viéc giao tiép giia

ngudi va may thi phai ¢6 phép chuyén doi giita hai hé nay.

2.1. Chuyén tir hé hai sang hé mudi
Pé dai mot s6 tir hé hai sang hé mudi ta ap dung cong thiic sau:

(bb.,...bb)B=bx2"+b x2"'+ _+bx2'+byx2°

el
Vidu:
J0001IB=1x2°+0x2*+0x2°+0x 22+ 1x2' +1x2°=35

2.2. Chuyén tir hé muoi sang hé hai
Pé chuyén tir hé mudi sang hé hai ta str dung phuong phap don gian sau:
14y s& cdn chuyén chia cho 2 va ghi nhg phan du, ti€p theo lay thuong
cta phép chia trudc dé chia cho 2 va ghi nhé phan du ... ¢ tiep tuc cho
dén khi thuong bing 0. Két qua clia phép chuyén doi chinh la day céc so
du 1ay theo thi tu dao nguge.
Vidu I: D6i s6 25 sang hé 2.

2511 25 chia 2 duge 12 du |
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1210 12 chia 2 duoc 6 duw 0
60 6 chia 2 duoc 3 du 0
311 3chia?2 dugc 1 du
1|1  chia 2 dugc 0 du 1
0

Vay két qua la 11001.

Vidu 2: Déi s6 42 sang hé 2.

421 0 42 chia 2 dugc 21 du 0
211 21 chia 2 duge 10 du 1
1010 10 chia 2 duge 5 du O
5|1 5 chia 2 dugce 2 du 1
2|0 2 chia 2 dugc 1 du 0
1)1 1 chia 2 dugec O du 1
0

Vay két qua 1a 101010.

Ta thdy rang mot s6 biéu dién & hé hai thi rat dai va khé nhé nén trong
thue t€ nguoi ta thuong s dung hé mudi sdu. Hé mudi sdu la hé dém co
56 16 nén ngudi ta sit dung cac so tir O dén 9 va cdc chir cai tir A dén F dé
biéu dién cac s6. Bang sau chi ra tuong quan gifia s6 hé mudi va hé muai

Sau:

"He 10 He 16

oc] 1| o | Bl W | —| o
ool ~1] o | B w| o~ O
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3. Cac phép toan s6 hoc véi so hé hai
3.1. Phép cong

Phép cOng vl cac s6 hé hai duge thuc hién tuong ty nhu véi cdc s6 hé

mudi theo quy tac sau:

0+0=0
0+1=1
1+0=1
1+1=0 nhd 1
Vidu:
0010 100011
+ 1011 +O0L111
=1101 = 1000010

3.2. Phép trw
Phép trix véi cac s6 hé hai duge thyc hién tuong tw nhu véi cic so hé
mudl.

Vi du:
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1111 1000010
- 1011 - 01010
= 0100 = 111000

Trong may tinh ngudi ta thue hién phép trir bang phép cong véi s6 bl hai.
3.3. Phép nhan

Phép nhan hai s& hé hai dugc thuc hién tuong tu nhu nhan hai s6 hé

mudi. Quy tic thuc hién nhu sau:

0x0=0
Ox1=0
1x0=0
1xl1=1
Vi du:
1001
x 1101
1001
+ 0000
1001
1001
= 1110101

4. Cac ma thuong dang
4.1. Ma BCD

Mi BCD thutng duoc stt dung dé ma hod cdc chit s6 tir 0 dén 9 trong vi

xir 1y, PLC. .
 Chitsociahe10 Ma BCD ]

0 0000

| 0001




DU AN JICA-HIC KY THUAT VI XULY

B 2 0010
3 0011
4 0100
5 0101
6 0110
7 0111 -
8 1000
9 1001

Vidu: Ma BCD cua 51a 0101, cua 9 1a 1001

Trong khi lam todn véi cac s6 BCD ta thudng két hop 2 s6 BCD tao thanh
1 byte, dang bi€u dién nay goi 12 dang BCD chuian hay BCD déng géi
(packed BCD). Vi du ma BCD déng géi (BCD chuan) ctia 59 13 0101
1001B, cua 62 14 0110 0010B.

S6 BCD khoéng gdi 1a so dai 1 byte trong dé 4 bit cao bang 0 con 4 bit
thdp 1a s BCD chuin ma hda s6 can biéu dién. Vi du ma BCD khong géi
ctia 5 1a 0000 0101B, cua 4 1a 0000 0100B.

4.2. Ma ASCII

Ma ASCII (American Standard Code for International Interchange — Ma
chudn chia My ding cho trao ddi thong tin) 1a bo mi rat thong dung trong

mdy tinh va truyén thong.

Trong bang ma ASCII tiéu chuin ngudi ta st dung 7 bit dé€ ma héa cic
ky tu thong dung, nhir vay bang nay s€ c6 128 ky tu dng v4i cac mia s6 tr
0 dén 127.

Trong bang ma ASCII md& rong, ngudi ta bd xung thém 128 ky tu dic

biet véi ma tir 128 dén 255.

Vidu ma ASCII cua ‘A’ la 65 (01000001), cua ‘a’ 1a 97 (01100001)
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Chuong 2
GIGI THIEU VE MAY TINH VA BO VI XU LY
1. So luge vé lich sit phat trién ciia may tinh va bo vi xir 1y
* Thé hé may tinh co khi:

Y tudng vé mot he théng tinh toan di cé tix rdt lau, khodang 500 nam trudc

cong nguyén, nguoi Babylon

da ché tao dugc miy tinh dau tién cd tén 1a Abacus. Nam 1643 Blaise Pascal
ché tao thanh cong mot may tinh tao bdi cic banh rang trong d6 s6 rang cua
banh no gip 10 lan s6 rang cua banh kia, nguyén 1y nay sau nay dugc sur

dung dé tao cdc déng hé do quing dudng clia motor, déng hé do nude...
*Thé hé mdy tinh co dién-dién ti:

Nam 1889, Herman Holerith phat minh ra card duc 16 ding dé luu trit dit
liéu, sau dé ong ché tao thanh cong mdy tinh co khi dugc diéu khién boi mot
moto dién, né cé thé thuc hién dwgc cac phép dém, sap x€p va so sanh thong

tin luu trong card duc 10,

Nam 1942, nha phat minh nguti Piic Konrad Zure ch€ tao ra may tinh dién
tr Z3 dang cho khong quan Pic. Nam 1943, Alan Turing phét minh ra hé
théng may tinh dién tir ¢6 tén la Collossus dugc thiét k& tir cic dén dién
chan khong, day 14 mét may tinh chuyén dung thuc hién theo moét chuong

trinh c6 dinh dé giai ma cdc bi mat quéan sy ctia Piic quoc xa.

May tinh dién tir da dung diu tién — hé may tinh ¢6 thé lap trinh dugce - duoc
phdt trién boi Dai hoc Pennnsylvania c¢6 tén la ENIAC (Electronics
Numerical Intcgrator and Calculator). Pay la mot mdy tinh 16n chia hon
17.000 deén dién tir, nang khoang 30 tan va c6 thé thuc hién duge 100.000
thao tac trong 1 giay. ENTAC dugc lap trinh bang cach nol lai mach dién nho

cac role dién tir.
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* Thé hé mdy tinh ding vi xit 1y:

Nam 1948 Transistor duge phat minh, dén nam 1958 Jack Kilby phdt minh
ra mach t6 hop né 12 co 8¢ dé phat trién cac mach sé tich hop. Cing thdi gian
nay Marcian T.Hoff mét k¥ su cua Intel da thi€t k€ ra bo vi xir Iy 4004 mao

dau cho thoi k¥ st dung vi xu Iy trong mdy tinh.

4004 12 bo vi xir 1y 4 bit ¢d thé quan 1y dugc bo nhé ¢6 4096 6 nhé 4 bit, tap
lénh cta 4004 gom 45 lénh khdc nhau, né dugc ché tao theo CC)ng_.ngh(:
MOSFET kénh p cho phép thuc hi¢n duge 50 KIPS (KIPS: kilo-instruction
per second — nghin 1¢énh/giay). 4004 dugc dung dé thiél k€ cdc hé¢ thong
video game, hé théng diéu khién nhd dung vi xit Iy. Trén co s& 4004 hing
Intel san xudt bo vi xu 1y 4040, day ciing la bd vi xir ly 4 bit nhung cé toc do
cao hon 4004.

Sau nam 1971, Intel san xuat bo vi x(t 1y 8 bit tén 1a 8008, né ¢o thé quan 1y
duoc 16 KB bo nhd, tap 1énh gom 48 lénh khic nhau. Nam 1973 hang Intel
gi¢i thiéu bo vi xit 1y 8 bit hién dai ddu tién c6 tén 12 8080, nd ¢é thé thuc
hién duoc 500 KIPS, quan 1y dugc 64 KB bo nhé. Nam 1977 Intel phat trién
bo vi xlr Iy 8085 (tuong thich véi Z80 ctia hing Zilog) 1a bod vi xur 1y 8 bit da
dung nhanh hon 8080.

Nam 1978 Intel giSi thiéu bo vi x{r 1y 16 bit tén 12 8088 c6 thé thuc hién
dugc 2,5 MIPS (MIPS: millions-instruction per sccond — triéu 1énh/giay) va
¢6 thé quan 1y dugc 1 MB bo nhd. Bo vi xir 1y 80286 ciing 1a bd vi xu 1y 16

bit nhung né ¢6 thé quin ¥ duge t6i 16 MB bo nhd.

Céc ttng dung doi hoi tdc do ngay cang cao, boé nhé va do rong bus dir liéu
(s& chan cba vi xlr Iy dé truyén/nhan dit liéu) ngay cang lén. Nam 1986 Intcl
gi6i thidu bo vi x{r 1§ 32 bit cd tén la 80386 ¢6 thé quan 1y duge 4 GB bo
nhé. Nam 1989 Intel gidi thiéu bo vi xtr 1y 80486 ¢6 thé thuc hién duge 50
MIPS. Nam 1993 Intel gidi thiéu bo vi xtt 1y 80585 (con goi 1a Pentium hay

P5) ¢6 thé thuc hién duge 110 MIPS, né c6 thé thuc hién duge déng thdi mot
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luc 2 lénh (hai lénh doc lap nhau) vi bén trong ¢6 t6i 2 bo xir Iy s6 nguyén

(cong nghé supcrscalar). Cac bo vi xUr 1¥ sau niy cua Intel san xuat theo kién

tric [E-64 (kién tric 64 bit ctia Intel). Dau nam 2003 Intel da xudt xuong cdc

b vi xur 1y Pentium 1V ¢6 téc do 3,06 MHZ véi kién triic da ludng dé nang

cao hiéu suat sit dung cdc khoi chic nang bén trong vi xir 1y, v6i cong nghé

da ludng mot bo vi xir 1y vat 1y tuong duong nhu hai bo vi xir 1y logic.

2. So luge ciau tric cua may tinh dung vi xir Iy (hé vi xir 1y)

Vi xtr 1y 1a mét thanh phan co ban khong thé thi€u clia mdy tinh, ngoal ra dé

tao ra mot hé hoan chinh can phai ¢6 cdc bd phan khac nhu bo nhd, cic thiét

bi vao/ra nhu ban phim, man hinh. ..

Hinh 2.1 gidi thiéu so d6 khéi tong quat ctia mot may tinh:

{

VIXULY
(CPU)

BO NHO
(ROM,
RAM)

Bus
dit liéu

Bus
dia chi

Bus
diéu khién

MACH
GHEP NOI
VAQ/RA

A

>

THIET BI
VAO

TINET BI
RA

Hinh 2.1. So d6 khoi cu tric ciia may tinh

Trong sd d6 nay ta thdy cac khai chiic nang clia mdt mdy tinh (hay hé vi xir

1y) bao gom:

+ B vi xir Iy (CPU)

+ Bo nhé ban dan (ROM, RAM)

+ Mach ghép néi vao ra
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+ Bus hé thong dé truyén théng tin bao gom bus diéu khién, bus dia chi va

bus dit lidu.

Sau day ching ta s& tim hiéu nguyén 1y 1am viéc clia mdy tinh bing céch

xem xét chic nang cha cac khoi do.
2.1.Bo vi xur ly

Bo vi xur ly (Microprocessor) hay cdon dugc goi la CPU (Central
Processing Unit - don vi xr Iy trung tam) d6ng vai tro 12 bo ndo cla may
tinh. Pay la mot vi mach s6 véi mic d6 tich hop cuc 16n (VLSI) bén
trong né bao gébm nhiéu khéi chitc nang khac nhau nhw don vi s6 nguyén
dé thao tac tinh todn véi cac s6 nguyén, don vi xir 1§ ddu phdy dong dé
thuc hién cac phép tinh v6i sé thue. .. Khi hoat dong, né doc mi lénh (ma
Iénh dugce ghi dudi dang chubi cac bit 0, 1) tir bd nhd, dua vao trong vi xi
ly dé giai ma thanh cic vi lénh 13 nhitng xung diéu khién dé diéu khién
hoat déng cua cac don vi chidic nang bén trong vi xir ly.

Céac thong s6 quan trong ciia mot bo vi x{r 1y gom:

+ Tan s6 lam viéc: la tan s& xung nhip (clock) cung cdp cho vi xir 1y,
tan s nay quyét dinh dén téc do 1am viée cia vi xir ly.

+ Do rong bus dit liéu m: 1a s6 dudng day dung dé truyén dir lidu ki
hiéu tir D, dén D, . Cac gié tri cua m thudng la 4, 8, 16, 32 va 64.

+ B0 rong bus dia chi n: quyét dinh dén dung luong bd nhé cuc dai ma
vi XU 1y c6 thé quan 1y dugc. Mot bo vi xir 1y ¢6 n dudmg dia chi tir A,
dén A_, ¢6 thé quéan ly dugc 2" 6 nhé (mdi 6 nhd thudng 1a 1 byte).
Céac gia tri clia n thudng la 16, 20, va 32.

2.2.B0 nhé

Bo nhé (hay con goi la bd nhé trong, bé nhé chinh) duoc tao tir cac vi
mach nhd ROM va RAM.

10
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ROM (Read Only Memory - bé nhd chi doc, ndi dung bén trong clia
ROM khoéng bi mat khi mat nguén nudi) dung dé chita cac chuong trinh
diéu khién he thong nhu chuong trinh dé kiém tra cdc thiét bi mdi khi bat
nguon, chuong trinh khdi dong may, cdc chuong trinh diéu khién trao doi

tin véi cdc thiét bi ngoai vi nhu ban phim, man hinh, ...

RAM (Random Access Memory — bo nhd truy cap ngau nhién) [a bd nhé
¢6 thé ghi/doc dugc, ¢6 nghia la ta ¢6 thé doc thong tin t bd nhd, xo4
thong tin cii trong bd nhé hoac ghi théng tin mdéi vio bo nhd. Noi dung
thong tin ghi trong bod nhd RAM s& bi mat khi mat nguon cung cap.
RAM dugc dung dé luu trit ma I¢nh, todn hang va két qua cua chuong
trinh khi né dang duge thuc hién. Trong may tinh bé nhéd RAM {a céc
module dang thanh cam trén bang mach chinh clia mdy, trén moéi module
thudng gan nhiéu vi mach RAM, céc vi mach nay thudng ¢6 dung luong

1,2, 4,8, 16, 32, hoac 64 MB.
2.3.Mach ghép noi vao/ra

Mach ghép ndi vao ra c¢é nhiém vu tao ra kha nang giao tiép giita hé vi xur
Iy v&i1 the gid1 bén ngoai. Cac thiét bi vao/ra (hay con goi la thi€t bi ngoa
vi) bao gém céc thiét bi vao (ban phim, chudt, may quét...), thiét bi ra
(man hinh, may in, mdy v&...). Ngoai ra con ¢é cac thiét bi luu trit (bo
nhd ngoai) ding dé luu théng tin v6i khéi luong 16n nhu dia mém, dia
cing, dia CD...

2.4.Bus hé thong

Bus hé théng 1a tap hop tat ca cdc dudng day dung dé lién lac giita cac
khéi chic nang trong hé théng. Dua vao chiic nang cua ciac dudng day
nguol ta chia chiing lam 3 nhém:

- Bus diéu khién 1a cdc dudng day mang cdc tin hiéu diéu khién hoat
dong cua cdc khoil nhu RD (Read - doc b nhd heac thiét bi vao), WR

(Writc - ghi dit liéu vao bd nhd hodc xuat dir liéu ra thiét bi ra). ..

1
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- Bus dif liéu 1a cdc dudng day mang s6 liéu ma vi xir Iy dang trao doi

vdi bd nhd hodc thiét bi vao/ra.

- Bus dia chi mang thong tin vé dia chi ca 6 nhd hay mot thiét bi vao/ra
ma vi xt 1§ dang trao doi tin. Thong tin vé dia chi la do vi x{r 1y phat ra

dé chon ra mot 6 nhé hodac mot thiét bi vio/ra ma né can trao déi tin.
3. Khai niém vé phan citng, phan mém
3.1.Phan citng

Phan cing (Hardware) 1a thuat ngit ding deé chi toan bo nhiing thict b co

khi, dién nr tao nén may tinh nhu cdc 6 dia, man hinh...
3.2.Phan mém

Phan mém (Software) 1a thuat nglt dung dé chi cdc chuong trinh may
tinh, né dugc thuc thi trén phan cing bang cach diéu khién su hoat dong
clia phan ciing. Ngudi ta con sit dung khai niém phéan déo (Firmware) dé
chl nhiing chuong trinh tén tai gin chit véi phan cing nhu cic chuong

trinh luu trong bd nhé ROM...

Phan mém duoc chia thanh céc loail sau:

- Heé diéu hanh (Operating system) nhi DOS, Windows, Linux ...
- Trinh t1ién ich nhu NC, NU ...

- Chuong trinh tng dung nhu MS Word, Multisim ...

- Ngon ngit lap trinh.

12
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Chuong 3

BO VI XU LY Z80 CUA ZILOG

1. Kién truc cua Z80 CPU

Vi xtr ly Z80 cia hing Zilog 1a bo vi xUr Iy 8 bit st dung ngudn nudi 5V, cd

1an s6 hoat déng nam trong khoang 6 dén 20 MHz nén rat phu hgp véi cac hé

thong nho. Cdc thanh ghi bén trong cia Z80 gdém 208 bit ¢6 thé doc/ghi boi

ngudi lap trinh. Cic thanh ghi nay dugc chia lam 2 tap madi tap gébm 6 thanh

ghi da dung, ching ¢6 thé lam viéc doc lap nhu nhitng thanh ghi 8 bit hoic

lam viéc theo mot ¢ap tao thanh thanh ghi 16 bit. Ngoai ra con ¢6 hai tip cac

thanh ghi chita va thanh ghi ¢, mét thanh ghi con tré ngan x&p, mot thanh

ghi dém chuong trinh, hai thanh ghi chi $6, mot thanh ghi REFRESH va mot
thanh ghi ngit INTERRUPT. Hinh 3.1 minh hoa so d6 khéi bén trong vi xur

ly Z80. Bus dit Jieu (DO-D7)
Piéu khién bus
dit ligu
Bus dit liéu
Thanh ghi hén trong
ac ti < a ¢ o ALU
Cactind 1 Giai ma lenh M
hic¢u . R
didu Iénh va
s CPU '
be thong Céc tin hiéu diéu Cic thanh ghi
vaCPU > khién CPU clia CPU
v
Piéu khién bus
dia chi

13

Bus dia chi 16 bit
AD-Al5

Hinh 3.1. So d6 khoi bén trong Z80
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Sau day chuing ta s& xem x¢t chic nang cua cac khoéi bén trong CPU Z.80.

1.1. Cac thanh ghi coa CPU

Cac thanh ghi cua Z80 CPU 1a mot bd nhd gom 208 bit doc/ghi. Bo nhé

nay c¢6 thé duoc truy xual bdi ngudi 1ap trinh. Hinh 3.2 cho thidy bd nhd

nay gobm § thanh ghi 8 bit va 4 thanh ghi 16 bit. Tat ca cac thanh ghi cna
780 CPU déu dung RAM tinh. Cac thanh ghi bao gdm 2 tap 6 thanh ghi

da dung, 14p cdc thanh ghi nay ¢6 thé dugc sir dung doc lap n_hu la cac

thanh ghi 8 bit hoac tung cap nhu la cac thanh ghi 16 bit. C6 hai tap

(chinh va phu) thanh ghi tich Iy, thanh ghi ¢ va sdu thanh ghi dac biét.

Tap thanh ghi chinh Tap thanh ghi phu

A F A’ F’

B C B’ C
S . o . - ]

_...H AR R B’ L’

Thanh ghi vector ngat |

Thanh ghi lam tuci b nhé R

Thanh ghi chi s6 X

Thanh ghi chi s6 TY

Thanh ghi con tré ngan x&€p SP

Thanh ghi dém chuong trinh PC

Céc thanh ghi dac et

Hinh 3.2. Cac thanh ghi bén trong CPU Z80

* Tdp cac thanh ghi ddc biét.

- Thanh ghi dém chuong trinh PC (Program counter): gitf dia chi muoi

sdau bit ctia lénh hién tai dang duge 1dy vé tir bo nhé. PC ty dong tang sau

khi noi dung ctia né duogc dat lén bus dia chi. Khi ¢6 1 [énh nhay xay ra,

1 gia tri mdi duge ty dong dat vao trong PC thay cho gia tr1 s€ dugc tang

cua no.
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- Thanh ghi con tré ngan x&p SP (Stack pointer): Gitr dia chi 16 bit cia
dinh ngan x&p hién hanh trong bd nhd RAM ngoai. B nhd ngan x&p bén
ngoai dugc t6 chiic nhu 1a 1 file vao sau ra trude (LIFO). Dit licu c6 the
duge day vio ngan x&p tir cdc thanh ghi x4c dinh coa CPU hay dugc lay
ra khoi ngan xép dé dua vao cdc thanh ghi xdc dinh cia CPU qua viéc thi
hanh cac [¢énh PUSH va POP. Dit li¢u dugc I8y ra tir ngan xép ludn luon
14 dir hiéu duge ddy vio ngan x&p sau ciing. Ngan xép cho phép don gian
hda vi¢e thi hanh cdc loai ngat khéng gidi han céc chuong trinh con long

nhau va don gian héa nhiéu kiéu thao tdc trén dif liéu.

- Hai thanh ghi chi s6 IX va I'Y: Hai thanh ghi chi s6 doc 1ap giit dja chi
co ban 16 bit dugc ding trong ché do dinh dja chi chi s6. Trong ché do
nay, mot thanh ghi chi s6 duge dung nhu 12 mot vi tri co ban chi dén mot
ving trong bo nhé noi ma dit ligu bat dau duge chira hay duge khéi phuc.
Byte dugce thém trong cau Iénh chi s6 dé xdc dinh khoang cich dén vi tri
co ban. Khoang cich nay duge xdc dinh bang phép bu 2 mét sé nguyén
c6 ddu. Che do nay lam don gian di rat nhiéu cho chuong trinh, dic biét

cho sit dung cic bang dix licu.

- Thanh ghi vector ngat I (Interrupt): Z80 CPU c¢6 thé duoe diéu khién
trong 1 ché dé ma ¢ d6 mot lénh goi truc ti€p dén bat ky viing nao cha bo
nhé ¢é thé duge thue hién bing cach dép img ngat. Thanh ghi T duoc
dung cho muc dich nay dé chira 8 bit cao ctia dia chi truc ti€p trong khi
thiét bi ngat cung ciip 8 bit dia chi thap. Dic diém nay cho phép chuong
trinh phuc vu ngét dinh vi nhanh 16i bat ky viing nhé nao véi thdi gian
truy xuat dén chuong trinh 1a nhd nhét.

- Thanh ghi lam tuci bd nhd R: Z80 CPU chita 1 bo dé€m lam tuoi bo
nhd d¢ cho phép bo nhd dong (DRAM) duoc diing dé dang nhu bo nhé
tinh (SRAM). 7 trong 8 bit cua thanh ghi nay duoc wr dong tang sau mdi
lan lay lénh. Bit thad 8 con lai duge 1ap trinh nhu 14 két qua cha Iénh LD

R,A. Dit liéu trong bo dé€m Iam tuol duge gii 1én phan thap cia bus dia
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chi kém theo mot tin hi¢u lam tuoi trong khi CPU giai ma va thuc thi
lénh vita dugc 1dy vé. Cédch thic lam tuci nay hoan toan dé hiéu doi vdi
ngudi 1ap trinh va Xhong lam cham hoat dong cua CPU. Nguoi lap trinh
c6 thé 14y thanh ghi R cho muc dich ki€ém tra, nhung thanh ghi nay
thudong khong duge ngudi lap trinh dung. Trong thoi gian lam twoi, noi

dung ctia thanh ghi I dugc dat 1én 8 bit cao clia bus dia chi.

- Céac thanh ghi tich liiy A va thanh ghi ¢ F: CPU bao gém hai thanh
ghi tich lily doc 1ap A va A’ va duge két hgp véi cde thanh ght ¢o 8 bit F
va . Thanh ghi tich lay A va A’ luu gitt két qua cua phép todn logic va
s6 hoc, thanh ghi c& (F vd F’) cung cap thong tin cho ngudi dung vé
trang thai Z80 & bat ky thoi diém ndo. Vi tri bit cho moi co duge chi ra

nhu sau:

S|Z|X|H | X!PV | N C

Trong do :

C: Co Carry

N: Cong hay trur

P/V: C& Parity hay tran

H: C& nira Carry

Z: CO zero

S: Co dau

X: Khong diing

Mot trong-hai thanh ghi ciy Z80 bao gom 6 bit mang thong tin vé céc
trang thz’f-’fi,iuc_fc Sct hay Reset bdi cac phép todn (bit 3 va bit 5 khong
duoc diing), 4 bit ¢6 thé kiém tra (C, P/V, Z va S) ding lam di€u kién cho

cdc lénh Jump, Call hay Return. Hai ¢& khong kiem tra duge 1a H va N

duoc ding cho cdc phép todn s6 hoc BCD.
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+ CO Carry (C): Bit ¢t Carry dugce sct hay reset phu thudc vao phép toan
dugc thi hanh. Lénh ‘ADD’ va 1énh “SUB” ¢6 thé set ¢& Carry.

Trong cdc lénh RLA, RRA, RLS, va RRS bit Carry dugc dung nhu la
mo1 lien ket giita LSB va MSB cho cdc thanh ghi hay bé nhé bat k¥
Trong cic 1énh RLCA, RLC va SLA co Carry chita gia tri cudi cung
duoc dich ra tir bit 7 ctia thanh ghi hay bd nhd. Trong cac lénh RRCA,
RRC, SRA, SRL Carry chita gia tri cudi ciing duge dich ra tir bit 0 clua
thanh ghi hay b6 nhd. Trong cac 1énh logic AND, OR, XOR Carry sé bi

reset,
C& Carry ciing ¢6 thé duogc set (SFC) vi b (CCF).

+ Co cong/trir (N): Cor nay duge dung khi hiéu chinh thap phan thanh ghi
tich 1oy (DAA) dé phan biét Iénh ADDER va SUBTRACT. Khi dung
I¢nh ADD, N s& duge dat & mure logic 0. Khi dung 1énh SUBTRACT, N
sé duge dat & miuc logic 1.

+ CO chan 1¢/tran (P/V): Co nay duge set phu thudc vao phép todn duoc
thi hainh.

Vi cdc phép toan sé hoc, c& nay bao tran khi két qua trong thanh ghi
tich 1y 16n hon +127 hay nhé hon -128. Diéu kién tran ¢6 thé duge xac
dinh nh& vio cic bit dau ctia cdc todn hang.

Thém vao dé cac phép todn khdc dau sé khong gay tran. Khi ¢ong céc

loan hang cung dau va két qua la diu khdc, ¢o tran dugc set.

Vidu:
+120 = 0111 1000 ADDEND
+105 = 0110 1001 AUGEND
+225 = 1110 0001 (-95) SUM

Hai s0 cong lai va k€t qua vuot qua +127 va 2 toan hang duong c6 két

qua la s6 am (-95), day la két qua sai. Co tran dugc set.

17



DU AN JICA-HIC KY THUAT VI XULY

P61 v phép trilr, triin ¢6 thé xay ra khi cdc toan hang khac dau. Cic toan

hang cung dau s€ khong bao gid gay wran.

Vidu:
+127 OL1h 1111 MINUEND
(-) -64 1100 0000 SUBTRAHEND
+191 1011 1111 DIFFERENCE

+ C& ban Carry (H): C& ban Carry (H) s€ dugc sct hay reset phu thuée
vao Carry va borrow gitta bit 3 va 4 cua phép todn s6 hoc 8 bit. Co nay
duoc dung khi hiéu chinh thap phan thanh ghi tich iy (DAA) dé lam
diing két qua cua phép toin cong hay trir s6 BCD. Co H s€ 1a set(1) hay

resct (0) theo bang sau:

H | Cong Tru

1 | Carry tir bit 3 sang bit 4 Mugn tr bit 4

0 | Khong ¢6 Carry tit bit 3 sang bit | Khéng muon tir bit 4
4

+ Co zero (Z): CO zero dugce set hay reset néu két qua cua 1énh 1a 0.

Dai véi cac phép todn logic va so hoc 8 bit, co Z s& duge set lén 1 néu
nd1 dung thanh ghi tich liiy 1a 0.

P61 véi 1énh so sanh, ¢ Z s€ duge set 1én 1 néu ndl dung cia thanh ghi
tich lily va noi dung cua bd nhé duge chi badi cap thanh ghi HL giong
nhau.

Khi kiém tra bit trong thanh ghi hay bd nhd, c& Z s& chia trang thai bu
cua bit duge chi dinh (Xcm bit b,s).

Khi dang nhap hay xudt 1 byte gitta bo nhd véi thiét bi I/O (INI, IND,
OUTI, OUTD) néu két qua cua B-1 1a 0 thi ¢ Z duoc set. Doi vail byte
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1.2.

dugc nhap tir thiét bi /O dung IN r, (C), ¢& Z s& duge set dé¢ cho biét
byte nhap bing zcro.

+ C& dau (S): C& dau chtta trang thai cha bit ¢6 trong s6 16n nhat cla
thanh ghi tich lay (it 7). Mot s6 duong dugce phan biét béi ‘0° & bit 7 va
sé am la ‘1°.

Khi nhap byte tir thiét bi I/O vao thanh ghi, IN r, (C) ¢ S sé chi hoic so
duong (S=0) hoac sd am (S=1).

* Cde thanh ghi da dung:

C6 2 1ap doi xting cac thanh ghi da dung. Mdi tap chia 6 thanh ghi 8 bit
hay nhu cip thanh ghi 16 bit. Tap thd nhat dugc goi 1a BC, DE va HL
trong khi tap thur hai twong ung duge goi la BC’, DE’ va HL’. Trong bal
ky thoi di€ém nao ngudi lap trinh ¢d thé chon | trong cdc tap thanh ghi dé
lam viéc qua ! 1énh hoan chuyén don. Trong cdc hé thong yéu ciu dap
Ung ngat nhanh, mot tap cta tap thanh ghi da dung vi mot thanh ghi
cOftich liy c¢6 thé dugce du trit dé giai quyét chuong trinh rat nhanh nay.
Chi cdn mot lénh don gian dugce thuc thi dé chay giita cdc chuong trinh.,
Dicu nay thu giam thdi gian phuc vu ngit do viéc loai b6 yéu cau cat va
khoi phuc néi dung thanh ghi & ngin x&p trong thdi gian ngat hay xir 1y
chuong trinh con. Cic thanh ghi da dung nay duge dung cho nhiéu tng

dung boi ngudi lap trinh.
Pon vi logic s6 hoc ALU

Cac Iénh logic va s6 hoc 8 bit cua CPU duge thuc hién trong ALU. Giao
tiép gitta ALU véi cac thanh ghi va bus di Liéu bén ngoan duge thue hién

trén bus dit liéu bén trong. Cic chiic ning ALU gom:
¢ Cong
¢ Trix

¢ Logic AND
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Logic OR

Logic XOR

S0 sanh

Dich trai, dich phai hay quay (S6 hoc va logic)
Phép todn tang

Phép todn giam

Sct bt

* & ¢ ¢ & > > o

Reset bit
4 Test bit
1.3. Diéu khién CPU va thanh ghi lénh

Méi | lénh duge lay vé tir bd nhé, né duoc dit vao trong thanh ghi 1énh va
ducc giai ma. Cdc phan diéu khién thi hanh chitc ning nay, phat va cap céc
tin hiéu diéu khién can thiét dé doc hoic ghi dir liéu tlr (hoac dén) cdc thanh
ghi, diéu khién ALU va dap {ing cdc yéu cau cla tin hi¢u diéu khién bén
ngoal.

2. So do6 chan va chitc nang cac chan ciua Z80

2.1. S¢ dé chan cua Z.80

Sa dé cac chan cua Z80 CPU dugc mo ta trong hinh 3.3 & trang sau:
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27 ;
M1 | 30 A0
31

19 | 0L AL
MREQ  <>p— 32 A0
JIORQ *——] 33 a3

<L 34 '
/RD 22 —2 . »A4
/WR DE— 35 AS

_ 36 A6
RFSH 28 IR
/ D L 37 A7

- | 38 A8

o4 | 40 A0
JWAIT — " ——12——»;\11

16 /80 CPU EESNVY.
AINT 7 " L3 LAIL3
/INMI  ———»] 4_—,A14

: Al5
/RESET 26 ’

25 14
/BUSREQ————> <H—»DU
/BUSACK€>—— <Dl

D2
i
JCLK 6 e 8 »p3

11 - D4

+5V 39 ‘ 9 D3
«—» 0
13 D7

Hinh 3.3. So d6 chan ctia Z80

2.2. Chire nang cac chan

¢ Al5 +AQ: bus dia chi (ddu ra 3 trang thdi), Al5 + AO tao thanh bus
dia chi 16 bit. Bus dia chi cung cdp dia chi cho bo nhé va cho thiét bi I/O

dé trao doi dit liéu.
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e /BUSACK (bus acknowledge, dau ra tich cuc thap): bdao cho thiét by
yéu cau biét bus dia chi, bus dit liéu va cac duong tin hidéu diéu khién:
/MREQ, /IORQ, /RD, /WR di ¢ trang thai trd khang cao. Mach ngoai ¢6

thé diing nhitng duding nay.

¢ /BUSREQ: Bus request (diau vao, tich cuc thdp) bus request ¢ do uvu
tién cao hon /NMI va né ludn duge nhin dién vao cudil chu ky may hién
tal. /Busreq dliing d€ yéu cdu bus dia chi, bus dir liéu va céc tin hi¢u dicu
khién: /MREQ, /IORQ, /RD, /WR phai 0 trang thdi tr¢ khing cao dé cdc
thiét bi khac c6 thé diéu khién cdc dudng nay. Bus request thuong duge
n6i viao cong OR va yéu cau dién trd kéo 1én bén ngoai cho cac dng dung

kiéu nay.

e D7 + DO: Data bus (vao/ra, 3 trang thai) D7 + DO tao thanh bus du

licu 8 bit hai chiéu, st dung dé trao déi dif licu véi bé nhé va 1/O.

e /HALT: Halt (diu ra, tich cuc thap) bao ring CPU dang thuc thi 1
Ienh Halt va s€ cho 1 trong hai tin hiéu: /NMI hodc /INT uude khi su
diéu khién duoc khoi phuc. Trong thoi gian Halt, CPU thuc thi cac lénh

NOP dé duy tri viéc 1am tuci bo nhd.

e J/INT: Interrup request (ddu vao, tich cuc thdp) — yéu cdu ngat.
Interrup request duge thiét bi /O phét ra. CPU chép nhan yéu cau ngat
tai thoi diém cudi ctia 1énh hién tai néu duoc phan mem cho phép. /INT
thuong duoc ndi vio cic cong OR va can mot dién g kéo 1én cho céc
ung dung loai nay.

e /IORQ: Input/ Output Request (ddu ra 3 trang thai, tich cuc thip) bdo
ntta thap cua bus dia chi git 1 dia ¢hi I/O hop 1é cho hoat dong doc hay
ghi I/O. IORQ ciing dugc phét dong tho véi /M1 trong 1 chu ky cong

nhan ngit d€ bdo ring | vertor dép 1ing ngét ¢6 thé duge dat lén data bus,
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e /M1: machine cycle one (diu ra, tich cuc thap) /M1 cung v /MREQ
bdo ring chu k¥ mdy hién tai 1a chu k¥ 1ay ma 1énh. /M1 cung véi /IORQ

bdo cho biét ring dang & chu ky ¢ong nhan ngit.

¢ /MREQ - memory request — yéu cau bd nhé (dau ra 3 trang thdi, tich
cuc thap) /MREQ bdo ring bus dia chi dang @it mot dia chi hop 1€ cho

viéc doc ghi bo nhd.

e /NMI: Non Maskable Interrup - ngat khong che duoc (dau vao, tich
cuc canh xudng) /NMI ¢é do uu tién cao hon /INT. /NMI ludn ludn duge
chap nhan tai chu k¥ cuéi cla lénh hién hanh, doc 1ap véi trang théi cia

Flip-Flop interrupt va tu dong dua CPU dén vy tri 0066h.

e /RD: Read (dau ra 3 trang thai, tich cuc thap) bdo raing CPU muén
doc dit liéu tir bo nhd hay thiét bi I/O. Thiét bi 1/O hay bo nhé duge chi

dinh $& dung tin hiéu nay dé dva dit licu Jén bus dit liéu.

e /RESET: Reset (dau vao, tich cuc thap) /RESET khoi dong CPU nhu
sau: reset IFF1 & [FF2 xéa PC va cdc thanh ghi | & R, dat trang thai
interrupt dén ché d6 0. Trong thoi gian reset, bus dia chi va bus dif li¢u s¢
& trang théi tré khing cao va tat ca cdc dau ra diéu khien s& & trang thai
khong tich cuc. Chi ¥ ring dudng /RESET phai tich cuc thap it nhét 1a 3
chu ky xung clock trude khi hoat dong Reset hoan tat.

e /RFSH: Refresh (dau ra, tich cuc thap) /RFSH cung véi /MREQ bao
ring 7 bit thap clia cdc dudong dia chi ¢6 thé duge ding lam dia chi lam
twol cho bd nhd DRAM.

o /WAIT: wait (ddu ra, tich cuc thdp) /WAIT bdo cho CPU biét bo nhd
hay thiét bi I/O dugc chi dinh chua sin sang cho viéc truyen dit lieu. CPU
li€p tuc & trang thai chd. Viec kéo dai trang thal /WAIT c6 the ngung
viéc lam tuoi cho bd nhé RAM dong.

e /WR: Write (ddu ra 3 trang thdi, tich cyc thip) /WR bdo bus dit licu
dang giit 1 gia tri dit liéu hop l¢ dé dua vao bd nhd hoac 1/0O duge chi dinh.

e /CLK: Clock (ddu vao) dau vao cung cdp xung nhip cho vi xu 1y,
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3. Cac gian do thoi gian

Z80 CPU thi hanh céc I¢nh thong qua viéc thyc hién tiing budc cac hoat dong

cd ban, cac hoat dong co ban gém:
¢ Doc va ghi bo nhé
¢ Doc va ghi thiét bi 1/O
¢ Dip iing ngat

Lénh 14 tap hop cac hoat dong co ban. Mbi hoat dong co ban ¢6 thé chi€m tir
3 dén 6 chu ky xung clock dé hoan tit hoac chung ¢6 thé duge kéo dai thém
dé dong bo vi 16c do gita CPU véi  thiét bi bén ngoai. Chu ky xung Clock
can ban duoc goi la chu ky T va thdi gian thuc hién hoat dong co ban duoc
goi la chu ky may M. Hinh 3.4 minh hoa mét chu k¥ 1énh co ban. Luu ¥ ring
lénh nay gom 3 chu ky mdy (M1, M2 va M3). Chu ky mdy diu tién clia bat
ky 1énh nao la chu ky 1dy ma lénh (dai 4, 5 hay 6 chu ky T trir khi bi kéo dai
boi tin hicu Wait). Chu ky 14y lénh (M 1) dugc diang dé 14y mi lénh sap duge
thi hanh. Chu ky mdy sau M2 chuyén dit liéu gita CPU vi bo nhd hay thict
bi I/O v chiing ¢6 thé ¢6 tir 3 dén 5 chu ky T (trr khi bi kéo dai boi tin hiéu
Wait dé déng bo vdi tée do thiét bi bén ngoai). Doan sau day mo ta viéc dinh
thoi (xay ra trong bdt k¥ chu ky mdy nao). Trong khoang thoi gian T, va mai
TW sau d6, CPU lay méu duong Wait tai sudn xudng cia xung clock. Néu
dudng Wait dugc tich cuc tai thdi di€m nay, mot trang thai Wait khdc s&
duge thém vao trong chu ky sau. Nho sir dung k¥ thuat nay ma viéc doc bo
nhd c6 the kéo dai dé phi hop v6i thai gian truy xuat cua bat ky kicu thiét bi
bé nhé nao.
Chuky T

/Clk  — ™| T

1
Chu ky may M1 Chu ky may M2 Chu ky may M3

»

Chu k¥ lénh

Hinh 3.4. Vi du vé gian d6 thoi gian co ban cua CPU
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3.1. Chu ky ldy ma lénh tir bo nhé

Chu k¥ méay M1
Tl T2 T3 T4 Tl
JCLK /j— —L /_\_ 1 _\_
Al5=A0 ] X PC 4 Pia chi Tam tuot X

Hinh 3.5. Chu ky ldy ma lénh

Hinh 3.5 la gian d6 thoi gian cua chu ky M1 (Idy ma énh). Noi dung
thanh ghi dém chuong trinh PC dugc dat trén bus dja chi tas diém bat dau
cua chu ky M1. Nuta chu ky clock sau dé tin hi¢u /MREQ duoc tich cuc.
Tai thon diém nay dia chi t6i bd nhé c¢6 du thai gian dé 6n dinh do do
canh xuéng cua /MREQ c¢6 thé duge dung nhu 12 moét tin hiéu cho phép
b6 nhéd RAM dong. Pudng /RD sé tich cuc dé chi ra rang dif licu dugc
doc tlt bo nhd s€ dugce dua [én bus dit ligu. CPU lay dir liéu bus dir liéu tat
sudn lén xung Clock cua chu ky T3 va CPU diing canh lén nay dé tat tin
hiéu /RD va /MREQ. Nhu vay, dif liéu di sin sang duge CPU lay trude
khi tin hiéu /RD tr& thanh khong tich cuc. T3, T4 cua chu ky 1ay lénh
duoc ding dé lam tuoi bo nhd RAM dong. (CPU dung thdi gian nay de

gidi ma va thuc thi céc 1énh khac da duge 1ay vé, do d6 sé khong c6 hoat
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déng nao khac duoc thuc hi¢n trong thoi gian nay). Trong sudt T3 va T4,

bay bit thiap ctua dudng dia chi chira dia chi lam woi b6 nhéd RAM dong.

Chi ¥ rang tin hiéu /RD khong duoce sinh ra trong suét thasi gian lam tuoi

dé trdnh dit liéu tir phian bé nhd khdc bi day 1én bus dit liéu. Tin hicu

/MREQ sé dugc stir dung trong sudt thai gian lam tuoi.

3.2. Chu ky doc/ghi bo nhé

Chu k¥ doc bd nhé

Chu k¥ ghi bo nhg

Tl T2 T3 Tl T2 T3

e N AN AN N VN /2
Al5+AD X dia chi bo nhé X___dia chi bo nhé

MRE |\ /N /
RD | \ /

/WR \ /
D7+D0 @— DATA OUT

pwartp L NN

Hinh 3.6. Chu ky doc/ghi b nhé

Hinh 3.6 minh hoa gian d6 thai gian cha chu ky doc/ghi bo nhé. Chu ky

nay thuong dugc kéo dai trong 3 chu k¥ xung clock trir phi ¢6 trang thai
doi dugc bo nhd yéu cau qua tin hi¢u /WAIT. Tin hiéu /MREQ va tin

hi¢u /RD duge dung giong nhu trong chu ky 1ay 1&nh. Trong trudng hop

ghi bo nhG, /MREQ ciing trd thanh tich cuc khi bus dia chi da & trang

thai 6n dinh do dé né cd thé duge dung truc tiép nhu la tin hiéu chon chip
(/CS: chip select) cho bd nhé RAM dong. buong /WR tich cuc khi dir

liéu trén bus dir liéu dd & trang thai 6n dinh do dé né ¢6 thé duge dung

trye tiép nhu 12 xung /WR cho cdc b6 nhé béan din.
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3.3. Chu ky doc/ghi véi thiét bi ngoai (I/0)

Hinh 3.7 minh hoa hoat déng doc/ghi I/O. Chi ¥ rang trong thoi gian
hoat dong doc hay ghi I/O thi mét trang thai doi duge tu dong thém vao.
Ly do la trong qua trinh hoat dong I/O, thai gian i khi tin hiéu /IORQ
trd nén tich cyc cho dén khi CPU kiem tra dudng /WAIT thi rit ngin do
do néu khong thém trang thai ndy vao thi khong da thoi gian dé cong 1O
giai ma dia chi ctia né. Ngoai ra, néu khong ¢6 trang thai doi thi s¢ kho
khédn trong viéc thiél k€ cdc linh kién 1/O loai MOS dé ¢6 thé hoat dong
tuong ting véi téc do cao cua CPU. Trong thdi gian xay ra trang thai doi,
tin hiéu /WAIT luon dugc kiém tra.

Trong qud trinh doc /O, dutmg /RD duoc diung dé cho phép cong duoc
chon dua dir liéu len bus dir li¢u giong nhu trong trudong hop doc bd nhé.

Truong hop ghi I/O, dudng /WR duoc dang nhu 12 xung Clock t6i cong 1/0.

T1 T2 Tw T3 T1
oSN N N N AN
A1S+ATG X Dia cht [/O X
/IORQ \ /|
/RD \ /_ Chu ky

doc
/0

\ /77 Chu

)
% 1/C

Hinh 3.7. Chu ky doc/ghi [/O
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3.4. Chu ky yéu cau/chap nhan sit dung bus

Hinh 3.8 minh hoa gian d6 thdi gian cua yéu cau/chap nhan sit dung bus
(bus request/ack). Tin hiéu /BUSREQ dugc CPU lay méau & canh lén cua
chu ky Clock cuéi trong mot chu ky may. Néu tin hiéu /BUSREQ tich
cuc, CPU s€ dat cac dudng day dia chi, dif liéu va cdc tin hiéu diéu khién
& trang thai tré khdng cao tai canh 1én cha xung Clock ké tiép. Tai thoi
diém do, thiét bi bén ngodi bat ky ¢ thé kiém sodt bus dé truyén dit liéu
gitta bd nhé va thi€t bi I[/O (vi du nhu qua trinh truy nhap truc tiép bo nhd
DMA - Direct Memory Access). Thoi gian téi da cho CPU dép dng bus
request bang do dai cha 1 chu ky may va thiét bi diéu khién ngodi ¢é thé
duy tri su diéu khién cua bus trong nhiéu chu ky Clock theo yéu ciu.
Néu dung chu ky DMA dai va bo nhd dong dugce dung, thiét bi diéu
khi¢n ngoai phai thuc hién chitc nang 1am tuoi. Trudng hop nay chi xay
ra khi mot khéi di liu rdt 1on duge truyén dudi su diéu khién cia DMA.
Can chi ¥ rang trong sudt chu ky Bus Request, CPU khong thé bi ngat
boi tin hi¢u /NMI hay /INT.

Chu ky may »«— Trang thdikha
bat ky dung ciia bus
e x| T Tx Tl
e\
/BUSRQ \ /
/BUSACK \ /
INEEN > —————————————————————————— {
D7=DO | | | <
e L S
AIORQ
/RESH

Hinh 3.8. Chu k¥ yéu cau/chiap nhan bus
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3.4. Chu ky yéu cau/chap nhan ngat (Interrupt req/ack)

Hinh 3.9 minh hoa gidn d6 thoi gian trong trudng hop c6 mot chu ky

ngit.

/CLLK

JINT

Chu ky ma

cung cua lénh

v cudi

Chuky T
cuii

Al5+A0

N&i dung PC

X Lam tuoi

/M1

/

/MREQ

/IORQ

Hinh 3.9. Chu ky yéu cau/chap nhan ngat

Tin hiéu ngat /INT duge CPU lay méu & canh lén ctiia Clock cudi tai diém

ket thic cua lénh bat ky. Tin hiéu s& khong duge chip nhan néu F-F diéu

khién ngét khong dugc phian mém trong CPU khdi tao lén mic logic ‘1’

hay néu tin hiéu /BUSREQ Ia tich cyc. Khi tin hi¢u ngat dugc chdp nhan,

chu ky déc biét M1 dugc tao ra. Trong sudt chu ky dac biét M1, tin hiéu
/TORQ tr& nén tich cyc (thay vi binh thudng 12 /MREQ) dé chi ra ring

thiét bi yéu cdu ngit ¢4 thé dat 1 vector ngat 8 bit 1&n bus dif liéu. Chy ¥

rang hai trang théi doi duge thém vio chu ky nay mot cach tu dong .
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3.5. Dap ing ngat khong che duoc

Hinh 3.10 minh hoa chu k¥ yéu cau/chap nhan cho ngat khong che duge
NMI (Non-Maskable Interrupt). Tin hiéu nay duge lay mau cing thoi
diém véi dudng /INT, nhung dudng nay ¢6 do uvu tién cao hon va no
khong thé bi cam bdi phan mém. Chifc niang thong thudng cua né la cung
cdp ddp tng tic thi cho céc tin hi¢u quan trong nhu Ja 161 nguon cung
cap. CPU dap ung 1 ngit khong che duge tuong tu hoat dong doc bo nha
binh thudng. Su khdc bi¢t duy nhat 1a noi dung cba bus dir lié;u'hi 16 d
trong khi bo vi xir 1y tu dong ddy PC vao ngian xép (trén RAM) va nhay
téi dia chi 0066H. Do dé chuong trinh phuc vu ngat khong che dugce phai

bat dau tai vi tri nay.

Chu k¥ mav cuéi M1

L J
F 3

A13=A0 X Néidgng PC X Dichi lam tugi X

i \ /-
MRFQ \ S S

/RD \ /
/RFSH \ /

Hinh 3.10. Hoat déng yéu cdu ngat khong che duge
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3.6. Thoat khoi trang thai HALT

Khi mét 1énh HALT cia phin mém duge thyc thi, CPU s& thuc hién 1
chudi ignh NOP cho dén khi n6 nhan duge mét tin hiéu ngét (ngét khong
che duge NMI hoac ngat che dugc INT néu Flip-Flop ngit dugc cho
phép). Hai dudng ngat nay duge 1dy mau & canh lén clia chu ki T4 nhu
dugc minh hoa trong hinh 3.11. Khi nhan duge ngit khéng che ducce hay
ngat che duge (néu Flip-Flop ngit dang duoc thiét lap & muic logic “17),
thi CPU s& thoat khoi trang thdi HALT & canh 1én ctGa chu k¥ clock ké&
tiep. Chu ky sau s& la mot chu k¥ ddp Ung ngat tuong ng véi ngit né
nhan dugc. Néu ca hai duge thu tai cing mot thoi diém, thi ngat khong
che dugc sé duoge ddp tng vi né ¢d do vu tién cao nhat. Muc dich cua
viee thuc thi lénh NOP trong khi CPU & trang thai HALT la dé giit cho
viéc lam tuoi bo nhd RAM dong duge thue hién. Méi chu k¥ trong trang
théi HALT la chu ky M1 binh thudng (14y 1énh). Tin hiéu bdo HALT tich

cuc trong thoi gian nay d¢ chi ra rang vi xr 1§ dang & trong trang théi

Tl T2 T3 T4 T1

/CLK

O\
mALT |\ /
AoV TN I A N

Lénh HALT dugc lap trong sudt chu ky bo nhé nay
HALT.

Hinh 3.11. Chap nhan mat xung
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Khi xung nhip Clock cdp cho CMOS Z80 CPU bi dimg lai & muc cao hay
muc thap, CMOS Z80 CPU ding hoat dong ctia né va duy tri tat ca cac
thanh ghi va céc tin hiéu diéu khién. Gian do thdi gian cho chic nang

Power-down khi thi hanh 1énh HALT dugc chi ra trong hinh 3.11.

3.7. Chu ky thoat khoi trang thai Power-down

Xung Clock hé théng phai dugce cung cap cho CMOS 780 CPU dé thoat
khor trang thai Power-down. Khi Clock hé thong duge cung cap cho ngd
vao CLK, CMOS Z80 CPU sé& khoi dong lai hoat dong tr diém ma tai dé
trang thai Power-down da dugc thi hanh. Gian do thoi gian cho viéc thoat
khoi ché do Power-down dugc chi ra trong cic hinh 3.12, 3.13 va 3.14.
Khi lénh HALT duoc thuc thi dé di vao trang thai Power-down, CMOS
780 CPU s& dugc dua vio trang thai HALT. Mot tin hiéu ngdt (/NMI hay
/INT) hay mét tin hiéu /RESET duge cip cho CPU sau khi xung Clock hé
thong dugce dua vao dé thodt khoi trang thai Power-down.

TIL T2 T3 T4 Ti

e S N
B T

NML N/
HALT N Iy
/Ml / !; ;1
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TL T2 T3 T4 T1 T2 Twa Twa

/RESET 4
ML TN T
/HALT

Ve

Hinh 3.12, 3.13, 3.14. Cic chu k¥ thodt khoi trang thai Power-down
4. Vidu vé mot hé vi xir Iy don gian sir dung Z.80
4.1. So do khoi hé thong
Hinh 3.16 gidi thiéu mét hé thong don gian st dung Z80, né bao gém:
+ Ngubn cung cdp 5V
+ Mach tao xung nhip
+ Céc vi mach nhé

+ Mach vao ra Z80-PIO

+ CPU Z8&0
0SC | +5V Power Supply |
Ag-Ac +5Y GHND
Address
% IN
MREQ —
ce BK Bit
RD CE2 ROM
+5V 280 Data
Py " Data Bus ouT -
- L
RESET IORQ
-
; CERD /A |— Ac
i IORG ZBD-PIO
M1 PortA Potp CD [~— A

Output Data  input Data
Hinh 3.16. May tinh don gian ding Z80
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Bo nhd ngoii ¢6 thé gdbm ROM, RAM. Trong hinh 3.16 chi s dung mot
vi mach ROM 8 Kbit vi day la mot hé thong t6i thiéu cdc thao tac
doc/ghi dit lieu duge thuc hién trén céc thanh ghi trong Z80 ma khong
can st dung RAM ngoai.

‘Mach I/O ¢6 nhiém vu cho phép hé thong giao ti€p v6i bén ngoat. trong
s0 dd nay ta sir dung vi mach vao ra song song 8 bit Z80 PIO, néu mudn
thuc hién vao ra ndi tiép thi cdn sit dung vi mach vao ra néi tiep Z80 SIO.

4.2, Thém RAM cho hé thong

Hau hét cac may tinh déu yéu cdu ¢6 b nhd RAM dé luu trir dit ligu tao
ngin x€p. Hinh 3.17 minh hoa céch tao thém 256 bytes SRAM cho h¢
thong trong hinh 3.16.

bus dia chi
lﬁ""% lAr—Au lAT—Ao
MREQ-RD 4 CET R0l op e[ Ra Ro[ == g
1K x8 256 x4 256 x 4
A ROM WR RAM TR
Ao dce2 WRI 2w cez [0 WR| . RAM - cpp Ay
lo?"oﬂ tDa..-OO tDrD“
bus dit li¢u

Hinh 3.17. So d6 ghép n6i ROM, RAM

Khong gian bo nhd duge t6 chite nhu sau:

Dia chi
0000H
1 Kbyte ROM
03FFH
] 0400H
256 bytes RAM
04FFH

Bit dia chi A10 dugc si dung dé phan biét gita ROM va RAM, n6 duge

néi véi cac chan chon vi mach (CE: Chip Enable). Trong dai dia chi

34



DU AN JICA-HIC KY THUAT VIXULY

0000h dén O3FFh thi A10 = 0, do d6 vi mach ROM dugc chon con 2 vi
mach RAM bj cam, trong dai dia chi tit 0400h dén O04FFh thi Al0 =1
nén vi mach ROM bi cam, hai vi mach RAM dugc chon, vi mach RAM
thit nhat cung cip cdc bit dit liéu tx DO dén D3, vi mach RAM thit hai
cung cdp cic bit dit lieu ty D4 dén D7, cd hai vi mach nay cung cap 1
byte dit liéu hoan chinh DO-D7. Sau day ching 61 $€ gidt thi¢u mach tao
trang thai WAIT dé€ dam bao giao tiép giita bd nhd v6i CPU (Hinh 3.18)

va mach giao tiép vdi DRAM dé ban doc tham khao.

[+5v 7400

RFSH B
MREQ . )
A ;—ﬂ}
12 q
Aqt—Ao ©E
4> 4K x 8 RAM Array
RW
Page 1
<‘:_l:n;.—lrit, Data Bus (mouato 1FFFF)
CE
= [ ——— > - 4K x B RAM Aray

Page O
{0000 o OFFFF)

Hinh 3.19. Mach giao ti€p v6i bo nhé DRAM
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Chuong 4

LAP TRINH ASSEMBLY CHO Z80

1. Mo ta lénh caa Z80 CPU

Z80 CPU c6 the thyc thi 158 lenh khdc nhau bao gém ca 78 lénh clia 8080A

CPU. Cic 1énh ¢ thé duoc chia thianh cac nhém chinh sau:

1.1. Nap va hoan chuyén (LOAD va EXCHANGE)

1.2

1.3.

- Lénh LOAD chuyén dit ligu giita céc thanh ghi CPU véi nhau hoac gilta
thanh ghi CPU v6i bo nhé ngoai. Tét ca cic 1énh phéi x4c dinh nguon va
dich. Vi du nhu viéc truyén Data tr thanh ghi C dén thanh ghi B. Nhém
nay bao géom cd LOAD tiic thdi t6i thanh ghi CPU hoéc bo nhé ngoai bat
ky. Cdc kicu khdc cla lénh LOAD cho phép truyén giita cic thanh ghi
CPU v bo nhd.

- Lénh EXCHANGE dung d¢ hoan vi noi dung clia hai thanh ghi véi
nhau.

Tim kiém va chuyén khéi dit liéu

- Lénh chuyén khéi cha Z80 dugc cung cap dé mot khai bé nhé véi kich
thude bat ky ¢é thé duge chuyén dén 1 vi tri khéc trong bo nhé. Cic lénh
chuyén khoi ¢6 lgi khi phai xr 1y mot chuéi dif liéu 16n.

- Lénh tim kh&i ding dé tim 1 ky tu 8 bit trong khoi bé nhé ngoai vaéi
chieu dai tuy thich ¢6 thé bat ky. Khi ky tu dugc tim thay hay gdp cudi
khoi, lénh s& tr dong chadm dit. Ca hai lénh chuyén va tim khdi déu c6
th¢ bi ngit trong hic thuc thi, do d6 khong chiém gi¥t CPU trong chudi

th&i gian dai.
SO HOC va LOGIC
Lénh LOGIC va sO HOC tdc dong lén dit liéu trong thanh ghi tich liy,

thanh ghi da dung va bo nhd ngoai. Két qua cta cac phép toan dugc dat
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1.4.

1.5,

1.6.

1.7.

trong thanh ghi tich liy va c& dac trung duoc thict 1ap thy theo két qua
clia phép toan. Mot vi du vé phép todn s6 hoc la cong ndi dung thanh ghi
tich lily v6i noi dung bd nhd ngoai. Két qua cua phép cong duge dat vao
thanh ghi tich 1dy. Nhém nay ciing gom phép cong va trir ¢iac thanh ghi
16 bit.

Quay va dich

Nhém 1énh quay (ROTATE) va dich (SHIFT) cho phép quay phai (trai)
hay dich phai (trai) bat ky thanh ghi hay bo nhé nao cé hay khong c6 co
Carry.

Thao tac véi BIT (Set, Reset, Test)

Lénh thao tic BIT cho phép bit bat ky trong thanh ghi tich liy, thanh ghi
da dung hay bo nhd ngoai duoc Set, Reset hay Test véi 1 1énh don. Vidu,
MSB ciia thanh ghi H ¢6 thé Reset. Nhom nay dac biét hitu dung trong

cac dng dung didu khién.
Lénh JUMP, CALL, va RETURN

Lénh JUMP, CALL, RETURN duge dung dé di chuyén giita hai vi tri
khic nhau. Kidu khdc cta lénh CALL 14 lénh RESTART. Lénh nay chifa
dia chi mdi nhu 1 phan cha ma lénh 8 bit. Chuong trinh nhay dugc thi
hanh b&i su nap truc tiép thanh ghi HL, IX hay 1Y lén PC.

Lénh INPUT/OUTPUT

Nhém lénh INPUT/OUTPUT trong Z80 cho phép truyén dit Jiéu gitta bo
nhé ngoai hay thanh ghi da dung v6i thiét by I/O bén ngoai. Trong moi
trudng hop, dia chi cong duge cung cap trén 8 bit thdp cha bus dia chi
trong khi thyc thi I/O. Su thuéan loi khi duing thanh ghi C nhu con tro chi
t6i thiét bi /O 1a cho phép cac cong 1/O khédc nhau chia sé driver phan

mém chung. Diéu khong thé khi dia chi la | phan cia mi lénh néu
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chuong trinh duoce chia trong ROM. Dac diém khédc cia lénh INPUT 1a
ching set thanh ghi co tir doéng do dé khong yéu cau xac dinh trang thaj
cua dir li¢u nhap vao. Z80 CPU c§ mot 1€nh cho phép chuyén khéi dir
ligu (lén dén 256 byte) mot cich tr dong 1Gi hay tir cong I/O bat ky dén
vi trf by nhd bat ky, két hop vdi tap cic cap thanh ghi da dung, 1énh nay
cho t6¢ do truyén khoi 1/O cao. Gia tri cba tap Iénh I/O nay duogc chiing
minh boi Z80 ¢6 thé cung cdp cdc yeu cdu dinh dang dia mém (cé nghia
1a CPU cung cédp header, dia chi, data, vi cho phép mi CRC) trén dia mat
d6 cao dua trén ngit can ban.

1.8. Lénh diéu khién CPU can ban

Lénh dicu khién CPU can ban cho phép céc chic nang va ché do khac
nhau. Nhém 1énh nay gém SETTING hay RESETTING cic Flip-Flop
cho phép ngat hay cai dit ché d6 dép tng ngat.
2. Cac ché do dinh dia chi
Hau hét cdc 1énh Z80 hoat dong trén dif liéu trong thanh ghi CPU, b6 nhé
ngoai, hay céng 1/O. Céc ch€ do dinh dia chi chi ra cich ma dia chi cla di
liu dugc tao ra trong méi lénh 1a nhu the nao. Phan dudi cho mot tém tit so

luge cho céc loai dinh dia chi ding trong Z80:
2.1. Dinh dia chi titc thoi

Trong cach dinh dia chi nay, byte theo sau md lénh trong bo nhé chita

todn hang thuc.

Vidy: Nap thanh ghi tich liy vé6i hing s8, & day hing sé 1a byte ngay sau

ma lénh.
2.2. Dinh dia chi titc thoi mé rong

Céch dinh dia chi nay 12 su m& rong cla céch dinh dia chi titc thdi trong

d6 hai byte theo sau ma 1énh 13 cdc todn hang.

Vi du: Load 16 bit dif liéu (2 byte) vio cap thanh ghi HL.

38



DU AN JICA-HIC KY THUAT VI XULY

2.3. Dinh dia chi trang kKhong

Z80 cé lénh | byte dac bi¢t Call dé nhay t6i vi trf bat ky trong 8 vi tri
trong trang khong cia bo nhé. Lénh nay dat PC (6i dia chi hiéu dung
trong trang khong. Su tién dung cua Iénh nay la chi can mot byte don dé
xdc dinh 1 dia chi 16 bit vi tri (14 noi chita chuong trinh con), do dé tiét

kiém dugc bo nhd.
2.4. Pinh dia chi tuong déi

Dinh dia chi tuong d6i dung mot byte dit liéu theo sau ma 1énh dé xac
dinh do doi tir chuong trinh hién tal t6i noi ma chuong trinh ¢6 thé nhay
161. Do doi duoc tinh bang cich céng s6 b hai vao dia chi cia mi lénh
cua Iénh k€ tiép.

Su tién 1oi cua dinh dia chi twong d6i 1a nd cho phép nhay téi vi tri gan dé
ma chi can hai byte bd nhd. Do d6, nhiing 1énh nay ¢6 thé giam thiéu nhu
ciau bo nhé. Do dai ¢é thé tir +127 dén -128 tir dia chi A+2. Vi vay tong
do doi ciia 1€nh nhay tuong déila +129 dén -126.

2.5. Pinh dia chi mo rong

Dinh dia chi mé& rong cung cdp hai byte (16 bit) dia chi trong 1énh. Di
liéu nay c6 thé l1a dja chi dich chuong trinh c6 thé nhay téi hodc né ¢ thé
la dia chi cua todn hang.

Dinh dia chi md rong ding nhay tr vi tri nay t6i vi trf khdc trong bo nhé
hay nap va chita dit liéu trong vi tri bo nhé bat ky. Khi dinh dia chi mo
rong duge dung dé xac dinh dia chi nguén hay dich cha toan hang, ky
hi¢u (nn) s& duge diung dé chi ra noi dung bd nhé tai nn, nn 1a dia chi 16
bit dugc chi ra trong cdu triic 1énh. Diéu nay c¢6 nghia 14 hai byte bo nhé
nn duge ding nhu 13 con tro chi dén vi tri bd nhd. Dau ngoac ¢6 nghia la
gia tri trong ching duge diung nhu 13 con trd chi dén vi tri bd nhd. Vi du

(1200) chi ndi dung clia bo nhd tai dia chi 1200.
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2.6.

2.7.

2.8.

2.9.

Dinh dia chi chi s6

Trong loai dinh dia chi nay, byte dit liéu theo sau mi 1énh chita d6 doi
duge cong vii ndi dung ciia thanh ghi chi s6 (ma lénh xdc dinh thanh ghi
chi s duoc ding) dé tao ra con tro téi bo nhé.

Vi du: Load néi dung cia vi tri bd nhéG (thanh ghi chi s6 + do doi) vao
trong thanh ghi tich lay. D6 doi 1a s6 b hai ¢6 dau. Dinh dia chi ¢é chi
s lam don gian héa chuong trinh dung bang di liéu ¢ thanh ghi chi s
chi déun dau bang. Trong Z80 cung cap hai thanh ghi chi s 13 IX va 1Y
nén c¢é thé thao tic dugc hai hay nhiéu bang. D€ dinh dia chi chi s6 ta
dung (IX + d) hay (IY + d). O day d la do ddi nam sau ma lénh. Dau
ngoac chi ra rang gia tri duge dung nhu 12 con trd chi dén bod nhé ngoai.

Dinh dia chi thanh ghi

Nhiéu mi lénh ctia Z80 chi r& thanh ghi nio duoc diing.

Vi du: Load dir liéu trong thanh ghi B sang thanh ghi C: LD B,C;

Dinh dia chi ngam dinh

Dinh dia chi ngdm dinh 14 4m chi dén cac phép todn ma ma 1énh tu dong
ngam dinh mét hay nhicu thanh ghi CPU nhu la noi chita cic todn hang,.
Vi du nhu céc phép toan s6 hoc thanh ghi tich 1dy luén duoc ngam dinh
14 noi chita két qua.

Pinh dia chi gian ti€p thanh ghi

Loai dinh dia chi nay can cap thanh ghi 16 bit (nhu la HL) dé chi t61 vi
tri bat ky trong bd nhd. Loai lénh nay rat manh va né dugc dung trong |
khoang réng céc ing dung.

Vi du: Load thanh ghi tich liy véi dit liéu trong bd nhé duoc tré boi ndi
dung thanh gha HL.

Dinh dia chi chi s 12 mot dang ctia dinh dia chi thanh ghi gi4n tiép,

khac nhau & chd trong dinh dia chi chi s6 ¢6 ¢ong thém do doi. Dinh dia
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chi thanh ghi gidn ti€p cho phép truy xuét bo nhé nic thoi don gian
nhung hitu hi¢u. Lénh tim va truyén khéi trong Z80 14 loai md rong cla
dinh dia chi nay, & d6 thanh ghi dugc tang, giam va so sdnh mot cach tu
dong, ky hiéu cho biét viéc dinh dia chi thanh ghi gidn tiép 1a ddu ngoac
don bao quanh tén thanh ghi (duoe ding nhu 14 pointer).

Vi du: Ky hiéu (HL) chi rang néi dung thanh ghi HL dugc dung nhur 13
mot pointer chi téi 6 nhd.

Thong thuong dinh dia chi gidn tiép thanh ghi ding dé xac dinh cdc 104n
hang 16 bit. Trong trudng hop nay, néi dung thanh ghi chi dén byte thap
hon cua todn hang trong khi noi dung thanh ghi cong 1 chi dén byte cao
cua todn hang.

Vi du: LD A, (HL) ding dé nap ndi dung 6 nhi c¢6 dia chi 1a HL vio
thanh ghi A.

2.10. Dinh dia chi bit

Z.80 chira moét luong 16n tap cac 1énh lién quan dén bit: SET, RESET va
TEST. Nhitng 1&nh nay cho phép bat ky vi tri bd nhé nao hoic thanh ghi
CPU sir dung phép todn bit thong qua 1 trong 3 c¢hé d6 dinh dia chi trudc
d6 (thanh ghi, thanh ghi gidn tiép va chi s6). 3 bit trong ma lénh chi o

thanh ghi nao duoc ding.
2.11. Su két hop cac ché do dinh dia chi
Nhiéu I¢nh ¢6 nhi€u hon mot todn hang (nhu 13 lénh SO HOC hay

LOAD). Trong trudng hop nay ¢6 thé st dung hai kiéu dinh dia chi khac

nhau.

Vi du: Load c6 thé dung dinh dia chi tic thoi dé xac dinh nguén va dinh

dia chi thanh ghi gidn tiép hay dinh dia chi chi s6 dé xac dinh dich.

41



DU AN JICA-HIC KY THUAT VI XULY

3. Ma héa lénh

Phan nay moé ta lénh va bang ma lénh cho timg lénh cta Z80. Trong ngén
nglt Asscmbly tir 1énh goi nhé duge dung cho timg 1énh. Tat ca cdc mi lénh
dugce ligt ke & dang s6 Hexa. Nhiing ma 1énh 1 byte cin hai s6 Hex trong khi
2 byte ma iénh cdn 4 s6 Hex.

Tur 1¢nh goi nhd cGa Z80 bao gém ma Iénh va 0, 1 hay 2 toan hang. Lénh
khéng ¢6 todn hang tic 13 toan hang clia né duge ngam dinh. Lénh LOGIC
chi gém 1 toén hang khong ddi (vi du lénh OR) duoc dai dién bdi 1 ti lénh
gol nhd. Lénh gém 2 todn hang khéc nhau duge dai dién bdi 2 tir Iénh goi
nhd.

3.1. Load va Exchange

Bang 4.1 dinh nghia m4 1&énh cho tat ¢4 lénh Load 8 bit trong Z80 CPU.
Bang nay ciing chi ra ki€u dinh dia chi ciia mdi lénh. Nguén dir liéu cé
thé tra & hang trén ciing trong khi dich duoc tra & cot bén trai.

Vi du: Load thanh ghi C tir thanh ghi B ding ma 1énh 48H.

Mi lénh dugce dinh ¢ dang s6 Hex va CPU 1dy ma lénh tir bd nhé ngoaj
trong thoi gian M1, sau d6 CPU tu dong giai ma va truyén vao thanh ghi.
Tir 1¢énh goi nhd cho nhém nay 1a LD (LD dich, nguén).

Vidu: LD (HL), D la nap néi dung thanh ghi D vao dia chi ma thanh ghi
HL chi t6i. Dau ngodc quanh HL ¢6 nghia 12 noi dung ctia HL duoc ding
dé chi dén 1 vi tri bo nhd ndo dé. Tat ca cdc lenh LOAD cia Z80 dich
ludn viét trudc ngudn.

Chu y trong bang mét vai ma lénh LOAD dung trong Z80 la 2 byte. Day
13 phuong phap tan dung hiéu qua bd nhd khi 1énh 8 bit, 16 bit, 24 bit, 32
bit duoc thi hanh trong Z80. Do d6, nhiing 1énh fan dung bd nhé nhu

phép toan s6 hoc va logic chi can 8 bit.
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Nagdm | D rge
d?nh Thanh ghi Gian t€p thanh ghi Chi s8 rTI(% i
rong
I R A B C D E H L | (HL) [ (BC) | (DE) | (IX+d)y | (IY+d} | (an)
A ED | ED | 7F | 78 79 TA | 7B | 7C | 7D 7E 0A 1A FD DD FD | DD
57 | 5F 7E 7K 3A 3E
d d nn n
B 47 | 40 41 42 | 43 | 44 | 45 46 DD FD» DD
46 46 06
d d n
C 4F | 48 49 4A | 4B | 4C | 4D 4E DD D DD
412 4F OE
d d n
D 37 50 51 52 33 54 35 56 DD FD D
56 50 16
d d n
E 511 58 59 5A | 3B | 5C | sD S5E DD F1> DD
SR SE IE
d d n
H 67 60 6l 62 63 | 64 65 66 DD FD DI
66 66 26
d d n
L 6F | 68 69 6A | 6B | OC | 6D 6L DD FD DD
p 6E 36
d d n
(Hi.) 77 70 71 72 73 74 75 DI
7E
d
(BC) 02
(D) 12
(IX+ DD (DD | DD | DD | DD | DD | DD DD
d) T 70 07 | 72 [ 73] 74 | 75 36
d d d d d d d d
n
{(IY+ FD | FD | FD | ¥D | FD | FD { FD D
d} 70| | 72 |13 4| TS 36
d d d d d d d d
n
(nn) 32
n
I ED
47
R ED
4F
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Tat ci 1énh LOAD dung dinh dia chi chi s6 dé xac dinh nguén va dich
cung vé1 3 byte bo nhé véi byte thit 3 1a do don d.
Vidu:

Vai Iénh goi nhg LD E, (IX +8) thi trinh ty ctia né trong bo nhé ta

biachi A| DD
A+l | SE
A+2 1 08

Lénh dinh dia chi mé& rong ciing la 1énh 3 byte.

Vi duy: Lénh Load vao thanh ghi A nd1 dung cta dia chi 6F32H trong bo
nh& duge viét: LD A, (6F32H) va trinh tu cta né trong bo nhd 1a:

Diachi A | 3A | Mi Ienh

A+l | 32 | Diachithdp

A+2 | 6F | Diachi cao

Cha ¥ rang byte thdp clia dia chi ludn 1a todn hang dau.

Lénh LOAD tic thoi cho thanh ghi 8 bit da dung 1a Iénh 2 byte. Lénh
LOAD gia tri 36H vao thanh ghi H: LD H, 36H va trinh tu cta né trong

bé nho la:

Diachi A| 26 | Mi lénh

A+l | 36 |Todn hang

Load dia chi b nhé dung dinh dia chi chi s6 cho dich va dinh dia chi tire

thoi cho ngudn can 4 byte.
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Vidu: LD (IX-15), 21H va trinh tu ctia nd trong bod nhd 1a:

Dia chi A | DD | Mi Iénh

A+1| 36 | Milénh

A+2| F1 | Do doi

A+3| 21 | Load toan hang

Chii ¥y rang v6i cach dinh dia chi chi s6 thi do doi luén theo sau ma lénh.
Bang 4.2 liét ké lenh LOAD 16 bit. Chu y rang dinh dia chi md rong ¢6
thé diing cho tat ca cdc cip thanh ghi. Hoat déng gidn ti€p thanh ghi cho
con tro ngan x€p la lénh PUSH va POP. Diéu khdc biét trong lénh LOAD
16 bit 14 con (r6 ngin xép dugc ting giam tu dong khi mdi byte duge day
vao hay lay ra tlir ngan xép.
Vidu: PUSH AF 1a lénh 1 byte vé1 mi 1énh FSH. Khi 1¢nh nay dugc thuc
thi thi thi tv cdc thao tdc dién ra la:

Giam SP

LD (SP), A

Giam SP

LD (SP), F

Do d6 ngan x&p & bd nhd xuat hién nhu sau:

(SP) | F |« Dinhngin xép
SP+1) | A
L L
| J L 4

45



DU AN JICA-HIC KY THUAT VIXULY

Lénh POP thi nguoe v6i PUSH. Lénh PUSH va lénh POP dang todn hang

16 bit thi byte cao luon dugc day truée va 13y sau:

PUSH BC la ddy B va sau d6 1a day C
PUSH DE la ddy D va sau d6 1a day E
PUSH HL 1a day H va sau dé 1a day L
POP HL lalay L vasaudolalay H

Lénh diung dia chi titc thol mé rong cén 2 byic dit liéu theo sau ma 1énh.
Vidu:
LD DE, 0659H

sé la:

Diachi A| E6 | Mi lénh

A+1} 07 | Todn hang

Trong kicu dinh dia chi m& rong e thai, byte thap luon xuat hién trude

tién ngay sau mi lénh.

Ngudn o
Thanh ghi Tirc thi | D/c | Gidn
mo mo tiép
rong | rong | thanh
| __gh
L AF|[BCIDE[HL [SPIIXTIY| nn | (nn) | (SP)
(Lénh
| POP)
AF - FI
Thanh | BC 01 ED Cl
ghi n 4B
n n
DE 11 ED D1
n 5B
n n
n .....
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HL 21 2A El
n n
_ _ ) n n
SP F9 D |FD 31 ED
D |F9 n 7B
F9 n n
IX DD DD DD
21 2A El
n n
n n |
IY FD FD FD
21 2A El
n n
_ , n n
P/c md& | (nn) ED|ED| 22 | E |ED | FD
rong 43 | 53 n D |22 22
n n n |73 | n n
n n n | n n
Gian | (SP) | F6 | C6 | D6 | Eb6 D | FD
uep | (Lén D | E6
thanh h E6
- ghi PUS
H)

Bang 4.2. Nhém LD 16 bit, PUSH va POP
Bing 4.3 li¢t ké lénh EXCHANGE trong Z80. M3 lénh 08H cho phcp
ngudi 1ap trinh hodn d6i néi dung giita 2 cap thanh ghi tich Iu§, ¢ trong
khi D9H cho phép ngudi 14p trinh hoan ddi noi dung gira 6 thanh ghi da
dung. Nhifng ma I¢nh nay chi dai 1 bytc nén né giam thiéu thdi gian cin
thiét d¢ thi hanh lenh.

Dia chi ngam dinh
AF’ BC’,DE’ HL’ HL IX Y
AF 08
Dia chi BC 09
ngam dinh DE
_HL _

Gidn ti€p (SP) ES DD FD
thanh ghi E3 | E3

Bang 4.3. EX va EXX

47



DU AN JICA-HIC KY THUAT VI XULY

3.2. Lénh tim va truyeén khoi
Bang 4.4 li¢t ké su tién 1gi clia lénh truyén khoi. Tét ca cac Ienh dé khoi
doéng v&i 3 thanh ghi :
HL: Chi téi vi tri ngudn
DE: Chi téi vi tri dich
BC: Dém byte

Sau khi nguoi 1ap trinh da khoi dong 3 thanh ghi, bat cif 1énh nao trong 4
1énh déu c6 thé duge ding. Lénh LDI (Load va tang) day 1 byte tir vi tri
dugc tro bdi HL 161 vi tri duge tro boi DE. Cap thanh ghi HL va DE duge
tu dong 1ang va sin sang chi dén vi trf sau. Byte dém (cap thanh ghi BC)
cfing giam tai thdi diém nay. Lénh LDIR (Load, tang va ldp) 1a lenh LDI
md rong. Tac vu ting va Load duge 1ap lai cho dén khi byte dém giam
xudng bing 0. Do dé, 1énh don nay c6 thé truyén bét cit khoi dit liéu nao
tir vi tri nay dén vi tri khac.

Chd ¥ ring khi dung thanh ghi 16 bit, kich thuge clia khai duge chuyén
tir vi trf nay dén vi tri khac trong bé nhG ¢6 thé 1én dén 64 Kb (1K =

1024).

Lénh LDD va LDDR tuong tu nhu LDI va LDIR, chi khédc 1a cap thanh
ghi HL vi DE bi giam sau khi mdi 1an chuyén do d6 khai truyén khoi

dong tir dia chi cao nhat thay vi dia chi thap nhat ctia khoi.
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Nguén
(HL)
(ED) | “LDI": Load (DE)— (HL)

A0 Tang HL va DE, giam BC
(ED) “LDIR”: Load (DE) — (HL)

Dich RO Tang HL va DE, giam BC liap cho dén khi BC
(DE) =0

Giat thich

(ED) “LDD”: Load (DE) — (HL)

A8 Tang HL va DE, giam BC
(ED) “LDDR"”: Load (DE) — (HL)

B3 Tang HL va DE, giam BC lap cho dén khi BC
={

Bang 4.4. Nh6ém lénh truyén khéi
Béing 4.4 chi rd ma I¢nh cha 4 1énh tim ki¢ém khai. Ddu tién, CPI (So sénh
va tang) so sanh dir liu v6i gid tri ma thanh ghi HL chi dén. Két qua clia
vige so sianh duge chia vao 1 trong cac bit ¢& va cap thanh ghi HL tang
1&n sau do va byte dém (cap thanh ghi BC) thi gidm xuéng.
Lénh CPIR chi la lénh CPI mé& rong trong d6 su so sanh dugc lap cho dén
khi 1 su trung nhau dugc tim thdy hay byte dém béang 0. Do d6, lénh don
ndy c6 thé tim trong bo nhé mot k¥ tr 8 bit bat ky.
CPD (so sanh va giam) va CPDR (so sdnh, giam va lap) 1a lénh gidng
nhau. Chi cé 1 su khéc biét 12 gidm HL sau méi lan so sanh do vay chiing
dd bo nhd theo chiéu nguogce lai. (Tim ki€m duoc bat diu tai vi tri cao

nhat trong khoi bo nhd).
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Vi tri tam

(HL)

(ED) |“cpr” ]
Al Tang HL , giam BC

(ED) “CPR”
Bl Tang HL giam BC lap cho dén khi BC=0 hoac tim

thay.

(ED) “CPD” Load (DE) —(HL)
A9 Giam HL va BC

(ED) “CPDR” Giam HL va BC
B9 lap cho dén khi BC=0 hodc tim thay.

3.3. Nhom lénh logic va so hoc

Bang 4.5. Nhém lénh tim khai

Bang 4.6 liét ké tat ca cdc 1énh s6 hoc 8 bit ¢6 thé dugc dung véi thanh

ghi tich liy. Trong tit ca cac lénh, trir INC va DEC, phép toan 8 bit dugc

thuc thi gita dif licu trong thanh ghi tich Hiy va di liéu nguén. Két qua

ctia phép todn dugc dat trong thanh ghi tich liiy trir 1énh CP khong anh

hudng t&i thanh ghi tich 1dy. Cac phép todn anh hudng 1én thanh ghi c&

dugc liét k¢ trong bang. Lénh INC va DEC chi 6 thanh ghi hay vi tri bd

nhd nhu 1a nguén va dich. Khi thanh ghi chi s6 duge dung nhu toan hang

ngudn, do dai phai duge thém vao. V&i cach dinh dia chi tic thoi, trong

1énh phai ¢6 mot toan hang cu thé. Vi du:

€ xudt hién trong bd nhé nhu sau:

AND O7H

Dia chi A

E6

M3 lénh

A+l

07

Toéan hang

Gia st thanh ghi tich Iy chia gid wri F3H, k&t qua ctta Iénh AND giita F3

va 07 1la O3H s€ duogc dat trong thanh ghi tich 1ly:
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Thanh ghi tich Hiy trude khi thue hién phép | 1111 0011 =

toan F3H

Phép toan 0000  OL111l =
O07H

Ket qua trong thanh ghi tich liy 0000 0011 =
03H

Lénh ADD tién hanh phép céng nhi phan gitta dit liéu nguén véi dit lieu
trong thanh ghi tich ldy. Lénh trir [am phép trit nhi phan. Khi cong ¢é
nhG (ADC) hay trir ¢6 nhé (SBC) ¢ Carry cting s€ dugc cong hay trir. Co
va I¢nh hiéu chinh thap phan (DAA) trong Z80 cho cac phép todn s6 hoc

dugc thuc hién véi:
- D6 chinh xac cao cho s6 BCD.
- D0 chinh xdc cao cho s& nhi phan ¢6 dau va khéng dau.
- B¢ chinh x4c cao cho s6 bl hai ¢6 dau.
Céc Jénh khic trong nhém nay 1a 1énh Logical AND, OR, XOR va CP

C6 5 1énh s6 hoc da dung thi hanh trén thanh tich 10y hay c& Carry duoc
liét k¢ trong bang 4.7. Lénh hi¢u chinh thap phan ¢é thé hiéu chinh cho
phep tru va phép cong, nhu trong cic phép toin s6 hoc trén s6 BCD don
gidn. C& N duge ding dén dé cho phép thue hién phép todn nay. Co N
dugc set khi phép todn $6 hoc cudi 1a phép trir. Lénh NEG bil hai todn
hang trong thanh ghi tich liy. Chi y rang trong Z80 khéng <6 lénh reset
c¥, phép todn nady c6 thé thuc hién dé dang bing cdc lénh khic nhu 1A
I1¢nh logic AND cua thanh ghi tich liy v&i chinh né.

Hinh 4-8 liét ké cac phép todn sé hoc 16 bit gitta cac thanh ghi 16 bit. Cé
5 nhém lénh bao gém cong va trr ¢é Carry. ADC va SBC anh huodng dén
tat cd cac ¢, C6 hai nhém: phép todn tinh dia chi hay phép toan s6 hoc
16 bit.
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Gian |
S : uép | . Neam
Pi1a chi thanh ghi lharlljh Chi s6 dinh
o ghi o )
Al Bl C!I!D|EJHI]L|MHL]|UX+«d]ay+«d]| n
_____ _ _ o ) ) o
ADD | 87 | 80 ' 81 | 82 8 | 8 |8 | 8 | DD | FD C8
- | 86 86 n
1 d d |
ADD| 8F | 88 | 89 | 8A | 8B | 8C |[8D| 8 | DD | FD CE
Carr SE 8E n
¥ d d
 ADC| R
SUB! 97 | 90 | 91 | 92 | 93 | 94 | 95| 96 | DD | FD D8
96 96 n
f . ; d | d
SBC | 9F | 98 1 99 | 9A [ 9B { 9C |9D | 9E | DD | FED DE
OF 9E n
. d d
AND | A7 | A0 | Al | A2 | A3 | A4 |AS| A6 | DD | FD | ES
A6 A6 | n
XOR | AF | A8 | A9 | AA| AB|AC |[AD| AE | DD . FD | EE
AE 1 AE | n
| I L d . d
' OR | B7 | BO | Bl | B2 | B3| B4 |[BS| B6 | DD | FD F8
B6 B6 n
L d d
CP | BF | B8 | B9 | BA | BB | BC |BD| BE | DD | FD FE
. BE BE n
d d |
INC|3C |04 10C| 14]1C{24|2c] 34 | DD | FD
34 34
DEC| 30 | 05|00 | 15| 10|25 |20] 36 | DD | FD
35 35
d | d
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Bang 4.6. Cic 1énh s& hoc va logic 8 bit

DAA | 27
CPL | 2F
NEG | ED
44
CCP | 3F
SCP | 37
Bang 4.7. C4c lénh trén thanh ghi da dung AF
.. BC | DE JHL SP X = IY_
_ HL . 09 | 19 .29 39 o |
ADD IX | DD DD DD DD
09 19 39 29
Y FD FD FD FD
| 09 19 39 29|
ADC HL ED ED ED ED
_ 4A _5A 6A | TA
SBC HL ED | ED ED ED |
42 52 62 72
INC 03 13 23 33 DD FD
__ __ | L3 |23
DEC OB 1B 2B 3B DD FD
| 1 | 2

Bang 4.8. Cac lénh s& hoc 16 bit
3.4. Nhém lénh quay va dich

Kha ning quan trong cia Z80 la kha nang quay va dich dit liéu trong
thanh ghi tich 1y, thanh ghi da dung bat k¥, hay bat ky vi tri b6 nhé nao.
Tat ca cdc ma I¢nh quay va dich dugce chi ra trong bang 4.9. Trong Z80
¢6 nhiéu Jénh dich logic v s6 hoc. Cdc thao tic nay rat c6 loi trong
khoang ing dung rong bao gém nhan va chia s& nguyén. Hai Iénh quay
BCD la RRD va RLD cho phép | s6 trong thanh ghi tich liy quay véi 2
s6 trong bo nhd duge chi boi cap thanh ghi HL, hai lénh nay rat ¢é hiéu

qua vdi s6 BCD.
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A B C D L H L (HL) | (IX+ | dY+

d) d)

RCL | CB CB CB CB CB CB CB CB DD D
07 00 01 02 |03 04 05 06 C CB -

d d

06 06

RRC | CB CB CB CB CB CB CB CB DD FD
OF 08 09 0A 0B 0C 0D OE CB CB

d d
OFE OF
RL CB CB CB CB CB CB CB CB DD | FD
17 10 11 12 13 14 15 16 CB | CB
d d
16 16

RR CB CB CB CB CB CB CB CB | DD | FD
IF i8 19 1A 1B 1C 1D 1E CB CB
d d
1E 1E
SLA | CB CB CB CB CB CB CB CB | DD | D
27 20 21 22 23 24 25 26 CB CB
d d
26 26
SRA | CB CB CB CB CB CB CB CB | DD | FD
2F 28 29 2A 2B 2C 2D 2E CB CR
d d
2E 2E
SRL | CB CB CB CB CB CB CB CB | DD | FD
3K 38 39 3A 3B 3C 3D 3E CB CB

d d
3E 3E
SRI. ED
6F
SRL ED
67
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A Vong quay
RLCA | 07 Y I by>by J* trdi
RRCA | OP
( Vong quay
REA 117 CY b, — by phai
RRA | 1F
CY b, — b, Quay phai
CY b"l,r —> bn DlCh phél 56 hOC
Dich phai logic
CY b; = b, P &t

o

< CY | | b, « b, Quay tréi
CY e by « by Dich tréi s6 hoc

| ¥

b,- b, b,—b, | bi—b, | (HL) Quay trdi s6 BCD
4 IK: |

ACC
I ! o
b,— b, » b,-b, | bi—b, | (HL) Quay phai s6 BCD
]
ACC t

Bang 4.9. Cac 1énh dich va quay
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3.5. Thao tac trén bit

Kha nang Set, Reset, va Test cac bit riéng biét trong thanh ghi hay bo

nhd 1a can thi¢t trong hau hét cdc chuong trinh. Nhiing bit nay c¢é the Ja

cdc cd trong cdc chuong trinh con, bdo cdc diéu kién diéu khién ...

780 ¢6 cac lénh ¢6 kha nang Set, Reset, va Test bat k¥ bit nao trong

thanh ghi tich lily, trong cic thanh ghi da dung hay trong b6 nhd. Bang

4.10 li¢t ké 240 1&énh cho muc dich nay. Pinh dia chi thanh ghi c_(;) thé chi

rd cac phép toan thuc thi trén thanh ghi tich Iy hay thanh ghi da dung.

Dinh dia chi gidn tiép thanh ghi va dinh dia chi chi $6 ¢6 thé thuc hién

cic phép toan trén bd nhd ngoai. Phép toan Test bit thi€t lap ¢ Zero (Z)
phep . g p AP

1&n 1 néu két qua test la zero.

. =3
Pia chi thanh ghi § = Chi so
o A B|] C [DJE[HJL [MHL]dX+d) | dY+d)

0 CB CB| cB [cic|c|c|cB| DD | FD

47 40| 4 |B|B|B|B| 4 | CB | CB

42143 | 44 | 45 d d

46 46
1 CB CB| CB [C[C[C|[C|[CB| DD | FD
4F 48| 49 |B|B|B|B| 4E | CB | CB

- 4A | 4B |4C| 4 d d
ok D 4E AE
= | 2 CB CB| B [c|[c|[c|[c|[cB!| DD | FD
= 57 50| 51 {B{B|B|B| 5 | CB | CB
5253|5455 d d

56 56
3 CB CB| CB |[c|[ci{c|[Cc|[CB| DD | FD
SF 58| 59 |B|B|B|B| SE| CB | CB

5A|SB|5C| 5 d d

D SE SE
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CB |

4 CB CB |[Cc|[c|]c]C]CRT] DD | FD
67 60| 61 |[B|/B|B|B| 66 | CB | CB

62 | 63 | 64 | 65 d d

66 66

5 CB CB{ CB |[Cc|[C|C[C|CB| DD | FD

6F 68 | 69 |B|B|B|B|G6E | CB | CB

6A ] 6B |6C| 6 d d

D 6E 6E

6 CB CB| CB [C|[c|[C|[C|CB| DD | FD

77 70| 7t |B|B|B|B| 7 | CB | CB

72173 |74 |75 d d

76 76

7 CB CB| ¢cB [c|clci{c|cB| pbD | FD

7F 71 7 |B!B|B|B|7E | CB | CB

TA|TB|7C| 7 d d

D 7E 7E

0 CB CB| CB [C|[C|[C|[C|CB| DD | FD

87 80 8 |B|B|B|B| 8 | CB | CB

82| 83| 84 | 85 d d

86 86

1 CB CB| CB [C[C[C[C|CB| DD | FD

8F 8 | 89 |B|B|B|B| 8 | CB | CB

8A | 8B|8C| 8 d d

D 8E 8E

Z |2 CB CB| ¢cB [c|clc|c|cB| DD | FD
o 97 9 { 91 |B{B|BI!Bj 9% | CB | CB
3 92 |93 | 94|95 d d
o 96 | 96
SE CB CB| B [c|c|c|[C|[cB] DD | FD
OF 9| 99 |B|B|B|B|9 | CB | CB

9A 9B | 9C| 9 d d

D 9E 9E

4 CB CB| CB [C[c[C|[c|CB| DD | FD
A7 AO| Al |B|B|B|B| A6 | CB | CB

A2 A|A|A d d

31415 A6 A6
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KY THUAT VI XULY

DU AN JICA-HIC

FD
CB

ALE

FD
CB

B6
FD

CB

BE
FD
CB

C6

FD
CB

CE

FD
CB

DE

FD
CB

E6

FD
CB

EE

DD
CB

AE

DD

CB

B6

DD

CB

BE

DD

CB

C6

DD

CB

CE
DD

CB

d
D6
DD
CB

DE

DD
CB

E6

DD

CB

EE

CB

AE

B6

BE

Co6

CB

D6

CB
DE

CB

E6

CB

EE

B

B

B3| B4 | B5

c|cjCc|cC

B|B|B|B

ATA|A A
AlB|CID

c|c|c|C| CB

B|B|B|B

B2

cic|cCc|C| CB

B B|B ;B

B|BB| B | B

c|c|c|cCc| cB

B|B|B|B

C21C3|C4,;0C5

c|C|C | C

B B|B|B| CE
cypclc | cC
A B | C|D

cl|c|cjic| CB

B| B

D2| D | D | D
’%

cic|C|C

B|{B|B|B

DI D | D;D

A|B|CID

c|C|C|C

B|B|BI|B
E2 | E3 | E4 | E5

c|c|C|C
B|B|B | B
E|E|E|E
AlBIlC|D

CB

A9

CB

Bl

CB

B9

CB

Cl

CB

C9

CB

Dl

CB
D9

CB

El

CB

E9

CB
A8

CB

BO

CB

B8

CB
CO

CB

C8

CB
DO

CB
D3

CB

EO

CB

ES

CB

AF

CB
B7

CB

BF

CB

C7

CB
CF

CB

D7

CB
DF

CB
E7

CB

EF

SET BIT
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DU AN JICA-HIC

KY THUAT VI XULY

6 CB CB| CB |[CcjCiC|C/| CB DD FD
F7 FO Fl B|B|B|B]| F6 CB CB
F2 |F3 | F4 | F5 d d .
F6 F6
7 CB CB| CB (C|C{C|C| CB DD FD
FF F8 F9 B|B|B|B| FE CB CB
F |FB|FC| F d d
A D FE FE

Bang 4.10. Nhém cdc 1énh thao tac bit

3.6. JUMP, CALL va RETURN

Bang 4.11. liét ké 14t ca 1énh JUMP, call va return ctia Z80 CPU. Lénh

JUMP la lénh r& nhanh trong chuong trinh, dén noi ma PC s€ dugc nap

vdi gid tr1 16 bit duge chi r6 boi 1 trong 3 ché do dinh dia chi (Pinh dia

chi tire thot md rong, tuong doi hodc gidn tiép thanh ghi). Chd ¥ ring vai

Ienh JUMP c¢6 diéu kién, diéu kién nay duge xdc dinh trude khi 1énh

JUMP thyc thi. Néu dicu kién nay khong xay ra, chuong trinh sé tié€p

tuc thuc hién cac [énh tiép theo. Cic diéu kién phu thudc vao noi dung

trong thanh ghi cd. Lénh JUMP sir dung kiéu dia chi m& rong titc thoi

dugc dung dé nhay 161 vi tri bat ky trong bd nhé, 1énh nay can 3 byte

trong d6 2 byte dé xac dinh dia chi 16 bit vdi vi trf byt thap cta dia chi

nam trude, theo sau 1a byte dia chi cao.

Vi du, lénh nhay khong diéu kién t6i dia chi 3E32H:

Diachi A| C3 | Ma lénh
A+l | 32 | Piachi thap
A+2} 3E | Pia chi cao

Lénh nhay su dung kiéu dia chi twong déi chi dung 2 byte. Byte tha 2 la

s0 bl hai ¢6 ddu chinh 1a do doi tinh tir PC hién tai. Do doi nay c6 gid tri

trong khoang tir +129 dén -126 va dugc tinh tir dia chi cia ma Iénh hién

tal.
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DUAN JICA-HIC KY THUAT VIXULY

C6 ba loai nhay st dung kicu dia chi gidn ti¢p thanh ghi, 12 nhiing l¢nh
duoe thi hanh bing cich nap cap thanh ghi HL hay mot trong hai thanh
chi chi 56 IX, 1Y Ién PC. Kha nang nay cho phép tinh todn trude vi tri

ma chuong trinh s& nhay dén.

[.enh CALL 1a mot dang dac bict caa 1enh Jump. byte dia chi theo sau
Ienh CALL duge dua vao ngan xép trude khi thue hién {¢nh nhay. Lénh
RETURN ngugce lat voi [énh CALL vi d@ Liéu tai dinh ngan xép duoc lay
ra va dit true 6¢p vao PC d¢ tao dia chi nhay. Lénh CALL va RETURN
cho phép cac chuong trinh chinh goi cic chuong trinh con va chuone
trinh ngat. Trong ho 780 ¢6 hai [énh quay v¢ dic bict Ta quay v
chuong trinh con phuc vu ngit (RETY) v quay v& tr chuong trinh con
phuc vu ngit khong che (RETN). chung duoe CPU xi Iy nhu 1d mot [énh

nhay khong dicu kicn vai ma [enh 1a COH.

60)



DUTAN JICA-HC KY FHUAT VIEXULY
Un- | Carry | Non Zero | Non Parity | Panty Slgn Sign | Reg
cond Carry Zero f BEven | Odd | Neg i Pos | B=0
hump P Tree [ o) [ C3O] DA | D2 | CA [ €2 [ EA 2 A |
TP fadep n n n n n n n n n
Mo n n n n n n n n n
rong
Jump | Tuong | PC L 18 | 38 [ 30 | 28 | 20 o
IR doi > Q-2 ¢-2 -2 e-2 -2
Jump | Gian (1LY | EB -
I X, T DD )
thanh 19
ehi - Favyteo | [ | | T
19
Call' |[Trae | nn | CD [ 0C | Di [cc | ¢+ | vC [ 4 J0°C| 1+ |
| uep n n n n n N n n
ma n n n n n n N n n
rong
Gram B. |y oo PC+ |18 |38 30 [28 [20
nhay 4o ¢ o2 ¢-2 -2 e-2 | -2
e
Khong
SO
DINY
 RE ) 10
-2
Return spy] o ps [ Do [es | co| E8 | O | F8| KO
RET” (SP+
1)
;__Rclum (S | ED
tr Int (SP+ | 41
‘RETI 1)
Return | Reg (SPy | ED
1 ngat | Indr (SP+ | 43
khong L)
- c¢he
| "RETN

Bang 4.11. Nhom cic 1énh JUMP, CALL va RETURN
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DU AN JICA-HIC KY THUAT VI XULY

L.énh DINZ lam don gian chuong trinh diéu khién vong lap, lénh niy ¢é

2 byte, giam thanh ghi B va nhay néu thanh ghi B chua bang ‘0.

Bang 4.12 liét ké 8 ma 1¢nh cho 1énh khai dong lai RESTART. Lénh nay
gom 1 byte goi dén | trong 8 dia chi bat ky trong danh sach. Bang sau la
tir 1€nh gg1 nhé cho cdc 1€nh goi. Cic 1énh nay duge dung thuong xuyén

dé 161 thiéu héa nhu cau bo nhd.

MA LENH
- 0000H |  C7 ‘RSTO *
0008H CF ‘RST 8
0010H D7 ‘RST 16 ¢
DIA CHI | 0018H DF ‘RST 24 ¢
CALL | 0020H E7 ‘RST 32
0028H EF ‘RST 40 ¢
0030H F7 ‘RST 48 *
0038H FF | ‘RST56°

Bang 4.12. Nhom 1énh khai dong lai
3.7. INPUT/OUTPUT

Z80 c6 tap 1énh md rong INPUT va OUTPUT dugce chi ra trong bang
4.13 va 4.14. Viéc dinh dia chi cta thiét bi INPUT va OUTPUT ¢6 thé
dung mot trong cic ciach sau: dinh dia cht tuyét d6i, gidn ti€p thanh ghi
hay st dung thanh ghi C. Trong c¢h¢ d¢ dinh dia chi gidn ti€p thanh ghi,

dit liéu co thé duoc truyén giita thiét bi I/O véi bat ky thanh ghi nao.

Ngoai ra con c¢é 8 1énh truyén khoi sir dung duge gidng nhu truyén khoi
bé nhd, cip thanh ghi HL dé chi t6i khéi nguén (léenh OUTPUT) hay
dich (1&énh INPUT) trong khi thanh ghi B dugc dung nhu la byte dém.
Thanh ghi C giit dia chi cong noi ma Iénh INPUT va OUTPUT can. Do
do dai clia thanh ghi B 1a 8 bit nén khéi duge truyén c6 thé 1én dén 256

byte.

62



DU AN JICA-HIC

KY THUAT VIXULY

Trong 1énh IN A,n va OUT n, A, dia chi n cta thiét bi I/O nim & nira

thap cia bus dia chi (A7+A0) trong khi ndi dung thanh ghi tich liiy duogc

truyén trén nlra cao clia bus dia chi.

Trong tat ca cac l¢nh INPUT va OUTPUT vdi cdch dinh dia chi gidn tip

thanh ghi, noi dung thanh ghi C dugc dua lén byte thip cha bus dja chi

(dia chi thi¢t bi), n61 dung thanh ghi B dugc dua 1én byte cao cta bus dia

chi.

Truc
tiép

Gidn tiep
thanh ghi

(n)

(c)

INPUT “IN™

Truc tiép
thanh ghi

D8
N

ED
78

ED
40

ED
48

ED
50

ED
58

ED
60

ED
68

“INT” — INPUT A
tang HL., giam B

“INIR” - Input tang HL,
giam B lap lal néu B=0

“IND” - Input
giam HL, giam B

Gian tiép
thanh ghi

“INDR” - Input giam HL,
giam B ldp laj néu B=0

(HL)

ED
A2

ED
B2

ED
AA

ED
BA

Bang 4.13. Nhoém 1énh nhap INPUT
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DU AN JCA-HIC KY THUAT VIXUTLY

| Gian |
THANH GHI uep
thanh
ghi
Al s leTole]ul n ] an
Tege | (n) | D3 o .
Lép n
OUT Gign L | ED| ED [ED|EDED | ED | ED |
Licp 79 | 41 | 49| SU |50 | 61| 69
thanh
ghi
OUT  Output ©) 1 D |
tang HIL.. gitam B A3
OUT - Output (©) " CED
giam Blaplai | Gign B3
ncu B0 tiép
OUT - Output thanh | (&) lii_) B
ajam HL & B ghi AB
OUT  Output () . Iil)“_"
wiam 1L & B B3
lap lai néu B0

Bang 4.14. Nhém 1énh xuat OUTPUT
3.8. Nhom lénh diéu khién CPU
Bang 4.15 micu ta sau Iénh dicu khicn CPU. Lénh NOP La Ienh Khong
lam gi ca. Lénh HALT hodn hoat dong CPU cho dén khi thu duge mat

lenh ngdt, trong khi DI va EI duge dung dé khoa vitcho phép ngat. €6 ba

ch¢ do ngat:
- Ch¢ do 0: Thiét bi ngat ¢6 the dua bat k§ 1énh ndo 1én bus dir [i¢u va
cho phép CPU thi hinh no.
- Ché¢ do 1: La ché do don gian, CPU ty dong thi hanh mat 1enh RST
(khoi dong lai) 161 vi uf 0038H do d6 phan ciing ngoai la khong can

thi¢t (noi dung ci cta PC duge day 1én ngan x&p).
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DU AN JICA-ITC

KY THUAT VI XULY

- Che do 2: Rat hitu dung, no cho phép goi gian Ucp 161 vi ti bo nhé

bt ky. Vi che do nay, CPU thiét lap dia chi bo nhé 16 bit ¢6 8 bit cao

la nO1 dung cua thanh ghi I va 8 bit thap duge cung ¢ap bai thict bi

ngat. Pia chi niy chi dén byte thit nhat trong chuoi 2 byte lién tiép

trong bing vector ngat chita dia chi ctia chuong trinh con phuc vu ngit,

CPU g dong Tay dia chi bat ddu va thi hiinh mot lénh CALL 16 tdia chi

nay.

Con tréo 161 bdang  vector ngat.
Dia chi ¢t ¢ — —— = thanh ghi | chia dia chi cao con
L‘hul'u'ng tinh J/ " __“"”l]'li_tj,"l b ngoat vi cung ¢iap dia chi
con phuc vu thap
ngfxl \L
P NOP 00 |
HALT 76
DISABLE INT “(DIy | F3
| DISABLE INT “(EI} I}"_ru‘
SETINTMODEO | ED 8030A MODE
“IMO® 16 |
SETINTMODE I | ED  CALL 16 003811
™ML 56
CSETINTMODE?2 | ED CALL gidn ticp dimg thanh ghi 1 vi 8 bi
SE | (o thict by

"TM2°

Bang 4.15. Cac I6nh dicu khicn CP

4. Mot s6 vi du vé lap trinh Assembly cho 780

Trude khi xem xét cic vi du ey 1the ching ta can phai nam duoe cach vier

moOt chuong tinh cho 780, Sau diy 14 vi du vé mor chuong (riinh nida cho

7.80):
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DU AN JICA-HIC K¥ THUAT VI XULY

Truong nhan | Truong malenh | U084 ong chi thich
hang
ORG 8000H
LD AOIH
LOOP: INC A .dat gi4 tri ddu
ouT (OFDH), A | cho thanh ghi A
JP LOOP
| END

Ta thdy ring mot 1énh gém cé 4 trudng:

- Truomg nhan (Label) dé chi cac dia chi ré nhanh. Nhan duge dat theo qui

tac sau:

+ Khoéng qué 6 ki tu bao gdm ca chit cdi va chit s8, trong d6 ki tu dau tién
phai la chit cai.

+ Khéng trung vdi cac 1énh goi nhd nhue LD, JP ...

+ K&t thiic tén nhin 1a ddu hai chdm ;.

+ Phai ¢é dau cédch gifra nhan va ma lénh.

- Triromg md lénh d€ xac dinh hﬁnh dong cua lénh.

- Truong todn hang xac dinh déi tuong ma lénh tic dong t6i. Toan hang ¢6

thé 12 thanh ghi, 6 nhd, hang s6, dia chi biéu dién bdi mot nhan.

- Truong chit thich thudng duge sit dung dé giai thich ¥ nghia cua 1énh, né

duoc bat dau bai dau *;.

* Cac lénh ma gia

- ORG: Duogc sir dung dé xac dinh dia chi bat diu trong bo nhé, néu khong
xc dinh dia chi ddu thi mac dinh 1 0.

Vi du:

ORG 8000H; dia chi bat ddu clia chuong trinh 1a 8000h.

- END: Bao két thic chuong trinh.
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DU AN JICA-HIC KY THUAT VIXULY

- EQU: Diing dé dinh nghia mot gid tri hing s6 cho mot nhin & bén tri.
Vidu:

MOTOR EQU 2

OUT (MOTOR),A

Lénh OUT (MOTOR), A ¢6 nghia 14 xuat di liéu trong thanh ghi A ra cong
ra ¢6 dia chi 13 2 dé diéu khién hoat dong clia mot moto. |

- BD (Dcline Byte): dung dé dinh nghia byte dit licu trong bd nhd.

- DW (Befine Word): ding dé dinh nghia tir dit liéu trong bd nhé.

- DS (Define Storage): dung dé tao mot viing nhé duy tri.

Vidu:

DS 10; dé€ danh 10 bytes ti€p theo

DS 10H; dé danh 16 bytcs tiép theo

Sau day la cac vi du minh hoa:

Vidul

Chuong trinh nap moét hang s6 25H vao thanh ghi B sau d6 chuyén
sang thanh ghi C.

ORG 8000H; chuong trinh bat dau o dia chi 3000H
LD B, 25H; nap gia tr; 25H vao thanh ghi B

LD C, B; nap né1 dung cta thanh ghi B vao thanh ghi C nén néi dung C
s€ 14 25H

HALT
END

Sau khi chay chuong trinh thi ca B va C déu chita gid tri 1a 25H.
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Vidu2
Chuong trinh luu gid tri 10H vao 6 nhé ¢6 dia chi la 8200H
ORG 8000H
LD A, 10H; nap gia tri 10H vao thanh ghi chita A
LD (8200H), A; nap no1 dung cua A (1a 10H) vao 6 nhé 8200H
HALT
END

Vidu3

Chuong trinh luu dia chi 8200H vio cap thanh ghi HL sau d6 cat gid tri
15H vao dia chi dé.

ORG 8500H
LD HL, 8200H; nap gia tri 8200H vao cdp thanh ghit HL.

LD (HL), 15H; lvu gia tri 15H vao 6 nhé ¢é dia chi luu & HL (la
8200H)

HALT
END
Vidud
Tinh téng 8 + 9 roi cat két qua vio & nhé ¢ dia chi la 8200H
ORG 8000H
LD A, 8; nap 8 vao thanh ghi A
ADD A, 9; cong noi dung cla thanh ghi A véi 9, két qua cat tai A
LD (8200H), A; luu ndi dung trong A vao 6 nhé ¢d dia chi la 8200H
HALT

END
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DUAN JICA-UIC KY THUAT VIXULY

Vidus5

Luu hiang 0102H vao cap thanh ghi HL sau d6 nhan gia tri niy v6i 3
161 luu két qua ra dia cht 8200H va 8201H

ORG 8000H

LD HL, G102H

LD B, L

LDCH

ADD HL, HL; ¢éng ndi dung HL véi chinh nd, két qua dat trong HL
ADD HL, BC; ¢ong ndi dung HL vi ndi dung BC (0102H)

LD (8200H), HL; luu gia tri trong HL vio 6 nhé ¢6 dia chi 8200H
HALT

END

Chuong trinh nay thuc hién phép nhan 3 bang cédch luu nodi dung cla
HL vao BC, sau d6 ¢ong néi dung HL véi chinh né (tuong duong nhan

2) va cong ndi dung HL véi ndi dung BC.
Vidué
Tinh hiéu 9 - 3 roi luu két qua vao dia chi 8200H
ORG S000H
LD A, 9; nap 9 vio thanh ghi A
SUB 3; tri nd1 dung cua A di 3
LD (8200H), A; hru ndi dung A vio 6 nhd dia chi 8200H
HALT

END
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DU AN JICA-HIC KY THUAT VIXULY

Vidu?

Nap hang s6 04H vao thanh ghi A, sau d6 tinh s6 bu 2 cta né réi lua

két qua vao 6 nhd cd dia chi 1a 8200
ORG 8000H

LD A,04H; nap 04H vao A

CPL; Iay bu 2 cha A 161 luu & A

LD (8200H), A

HALT

END

Vi s bu 2 ciia mot s6 1a s6 b 1 (1ay pha dinh) cha né cong véi 1 nén

ta c6 thé ¢6 céch tinh khic nhu sau:
ORG 8000H
LD A, O4H; nap 04H vao A
NEG; ldy bu 1 cha A roi lun & A
INC A; ting noi dung cua A thém 1
LD (8200H), A
HALT
END

Yidu8

Nap hang s6 EBH vao dia chi 8200H, stta cho né thanh OBH roi huu
vao dia chi 8300H

S6 EBH vi€t 6 hé 2 1a: 1110 1011B
S6 OBH viét o h¢ 2 1a: 0000 10118

Do d6 mudn bién EBH thanh OBh ta chi viéc nhan logic EBH véi OFH.
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DU AN JICA-HIC KY THUAT VI XULY

He 16 He 2
h EB 1110 1011
AND OF AND 0000 1111
= OB = 0000 1011
_ . ]

Chuong tri.1_1h thuc hién:
ORG 8000H
LD A, EBH
LD (8200H), A
LD A, EBH
AND OFH
LD (8300H), A
HALT
END
Vidu9

Tinh tong logic (OR) ctia 66H va 56H, cit k&t qua vao 6 nhd ¢6 dia chi
8200H

ORG 8000H

LD B, 66H

LD C, 56H

LDA,B

OR C; thuc hién phép OR giita A v6i C
LD (8200H), A

HALT

END
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Vidu 10
Tinh XOR cua 66H va 56H, cat két qua vao ¢ nhd ¢ dia chi 8200H
ORG 8000H
LD B, 66H
LD C, 56H
LD A, B
XOR C; thuc hign phép XOR gitta A v61 C
LD (8200H), A
HALT
END
Vidull
Nap gia tr1 06H vao thanh ghi A, nhan gid tri nay véi 5 161 huu két qua
ra dia chi 8200H, sir dung lénh quay RLA hoic quay RLCA.

Vi 1énh quay trai RLA, néu ndi dung ¢ nhé CY 1a 0 thi kht thue hién
RCA mot lan ndi dung trong A tang gdp doi. De thuc hi¢n nhan 06H
vé1 5 ta thue hién 1énh quay trdi ndy 2 lan (twong duong nhan ndi dung

A vGi 4) roi cong noi dung A véi 06H.
ORG 8000H

LD A,06H

LD B, A

SCF; thiét lap ¢ nhé CY

CCF; x6a ¢ nhg CY

RLA; quay trdi A

RLA; quay trai A

ADD A, B; cong ndi dung A vai ndi dung B, cat két qua & A
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LD (8200H), A; luu nd1 dung cia A vao 6 nhé 8200H
HALT

END

Vai Iénh quay trdi RLCA, ¢& nhé CY khong anh hudng dén vong quay
nén khong can xéa CY. DE thuc hién nhan 06H v&i 5 ta thuc hién lenh
quay trai RLCA 2 lan (tuong duong nhan ndi dung A véi 4) réi cong
noi dung A véi O6H.

ORG 8000H
LD A, O6H
LDA,B
RLCA; quay trai A
RLCA; quay trar A
ADD A, B; cong noi dung A v6i ndi dung B, cat két qua 6 A
LD (8200H), A; luu ndi dung cua A vao 6 nhd 8200H
HALT
END
Vidu 12
Pua gid tri OFH ra cong FDH
ORG 8000H
LD A, OFH;
OUT (OFD), A; xuat ndi dung thanh ghi A ra cong FDH
HALT

END
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KY THUAT VI XULY

Vidul3

Poc dif liéu tir cdng vao cé dia chi 1a FCH, sau dé dua gia tri doc duoc

ra cong FDH

ORG 8000H

IN A, (OFCH); doc cong FCH, luu gia tri doc dugce vao thanh ghi A

OUT (OFD), A; xu4t ndi dung thanh ghi A ra céng FDH

HALT
END

Vidu 14

Gia stt c6 8 LED néi vao cong ra ¢é dia chi 1a FDH. Lap trinh dicu

khién cac LED sédng theo trinh tu sau:

Trang théi cia 8 LED | Tuong duong gi4 tri dua ra & cdng FD
TTTTTTTS 01"
TTTTTTST 02H
TTTTTSTT 04H
TTTTSTTT 08H
TTTSTTTT 10H
TTSTTTTT 20H
TSTTTTTT 40H
STTTTTTT 0H
TTTTTTTS 01H

Trong d6 S trang thai LED sdng, dng véi trudng hop diu ra diéu khién

[ 1, T trang thai LED tit, ting v&i trudng hop ddu ra diéu khién 12 0.

ORG 8000H
LD A, O1H; nap gia tri dau

LOOP: OUT (OFDH), A
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CALL DELAY; goi chuong trinh con tao tré DELAY
RLCA; nhan nd1 dung A vér 2
JP LOGP; lap lai tir vi tri ‘LOOP’
DELAY: PUSH A; cat ndi dung cua A vao ngan x¢&p
LD BC, OFFFH
LOOPI1: DEC BC; giam BC
LDA,B
ORC
JP NZ, LOOPI1; néu BC > 0 thi nhay vé ‘LOOP!’
POP A; 14y lai ndi dung ciia A tlt ngan xép
RET; trt vé chuong trinh chinh

END
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KY THUAT VI XU'LY

Chuong 5

BOARD I/O AB-10MKII
1. Két noi véi may tinh
1.1. Cap néi

Cac tin hi¢u duge ndi nhu bang sau:

M3 tin hiéu ctia I/O board MP-80

Mauday | Matinhieu
1 o 45V 5V
2 +5V +5V
3 GND GND
4 GND GND
5 | Xanh (AB15)
6 A7 AB7
7 (AB14)
8 A6 AB6
9 (AB13)
10 | Xanh A5 ABS
11 (AB12)
12 Ad AB4
13 (AB11)
14 A3 AB3
15 | Xanh (AB10)
16 A2 AB2
17 (AB9)
18 Al ABI
19 (AB8)
20 | Xanh AO ABO
21 D7 DB7
2
23 D6 DB6
24
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1.2.

25 | Xanh D5 DB5
26 IO/M

27 D4 DB4
28 MEMR
29 D3 DB3
30 | Xanh MEMW
31 D2 DB2
32

33 D1 DBi
34

35 | Xanh DO DBO
36

37

38

39 INT

40 | Xanh

41

472

43 T/OR(RD) TOR
44 RESET OUT RESET OUT
45 | Xanh

46 T/OW(WR) Tow
47 GND GND
48 GND GND
49 GND GND
50 | Xanh GND GND
Cau noi

Khi cau ndi dugc noj: ON
Khi cau n6i khong duoc noi: OFF

1.2.1. Can noéi A(JA)

Dia chi I/O cta 8255 (IC1 va IC2) trong board duoc thiét lap bdi cau noi A.
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D
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2. Giai thich phan cimg
2.1. Giao dién I/O 8255

8255 la mot giao dién ngoai vi 1ap trinh duge (PPI), trong dé ¢6 3 céng vao
ra 8 bit: PORTA, PORTB, PORTC. C6 thé lua chon bt ki mot trong 3 ché
d6 (Mode 0, Mode 1, Mode 2), bing cich ghi vao thanh ghi diéu khién
CWR.

* Mode O:

- C6 2 ¢ong 8 bit va 2 cong 4 bit.

- C6 the thiét 1ap cac céng nay 1a vao hodac ra.
- Céng ra dugc chot.

- Céng vao cé bd dém.

* Modcl:

- Duogc chia lam 2 nhém A va B.

- M0i nhém c6 thé thiét lap thanh cdng dit liéu 8 bit vi cdng diéu khién 4
bit.

- Céng dir liéu 8 bit 1a ¢dng chét ma né duge s dung 1am céng vao

hoac cong ra.

- Coéng 4 bit duge st dung nhu thiét bi diéu khién va trang thai cho

cong dit lien.
* Mode 2:
- Chi sit dung cho nhém A.

- 8 bit ciia cng A sit dung cho vao ra dit liu va 5 bit cia cong C duoc

str dung cho diéu khién.

- Ca hai chiéu vao ra déu dugc choét.
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E :

- = o
;‘-; fal [»] Ix] b »
- i o - o -

g

PO

PR

PBO

Ol

Paz:

- Cdng 5 bit dugc st dung nhu thiét bj diéu khiénva trang théi cho cong

vao ra dir iéu.
Chi y: Ciing c6 thé sit dung téng hgp cédc che do trén.
IC 8255A ciia Board I/O dugce sir dung nhu sau:
Mode =0 PortB = OUTPUT
PortA = INPUT PortC = OUTPUT
Tir diéu khién CWR s& dugc doc nhu sau:
D, Dq D, D, D, D, D, D,
‘ 1 ‘ 0 ‘ 0 1

0 0 0 () =90

Khi bit D, 12 “17, thi céc bit khdc cha CWR ding dé xac dinh cac ché do
va trang thai cta 8255A. Khi bit D, bang “0”, thi 4 bit cla thanh ghi
trang thai CWR diing dé thiét lap bit va reset bit ctia cong C.

T ] rae i [ _I l

I Fp Nauén — ¥ - Céne

ol B cung cap {-— G50 | DI A K= w0
L afns khién =

al e rnhémA . PA~Phe
s 1) wa E

s 15 [ RESET |

: ! H :] Py Cdng

ay n[Jo, ol ¢ K=o o
X Yy ¥ ) o

B dir léuy" .

e "o N T Cong

';11 8255 _n: 0, p &

i Bl ‘ — @) PC I;’g,
M 28: 0 l )
B viio, i T |

1" ) fec :g““: pie| |Logic| | [ ]|

] Il " khién e didu 1 gl -

p o — N—-—‘ —- B

AN 2¢[ 1 ras i: nhém| ikhién f;—> ) (‘;{:pg, I;g
e [ ] res M B \ J '
s 221 pea RESET | j

fleo niee3

5— 1

Hinh 5.2. C4u triic bén trong cta IC8255
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Tir diéu khién

D: Dh D_a Dl D.’! Dz Dl Dn

hém B
1 =Viao
(0 = Ra cong C(Thap
1 =Viao
=Racéng B
Lua chon ché do 1 = mode 0
=0 = mode |
Nhom A
1 =Vao

0 = Ra céng C (Cao)

1 =Vao
0=Racéng A

00= mode 0
+{01= mode |
1X= mode 2

C# thiét lap

che do= [
Tir diéu khieén
D:{De| D1 D[ Ds| D Do | Do
[ l l 1= Set
Lx_ﬁ_x_ﬁ& "~ 10= Reset

Set va reset bit céng C | Khong sir dung

Lura chon bit

I HEIHLEE
oj1jo]1{a;Lipll]B.
L olol1[1[o[C| 1} 1B,
flofejofijt]sLla,

CY thiét 1ap ché

do=0

Hinh 5.3. Chitc nang cia tir diéu khién cho 82355
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2.2. Mach giai ma dia chi

Dia chi vio ra ctia Board 1/O dugc thiét lap tuong tng véi JA (cau noi
A). Hinh v& duéi day trinh bay so dé mach cta 74LS 266, dau ra (diem
A) tr& thanh mite thap khi diéu kién cta JA tuong Ung véi diéu kién cla

A, - A,. Khi ddu vao A, B dugc néi t6i A,, A;, chi ¢6 mot khoi dau ra

Y0, Y3 trd thanh muc thdp “L” nhu trinh bay trong bang chifc nang cua

IC 741.8139:
Viao Ra

G A B Y0 Y1 Y2 Y3

H | HhoacL |HhoacL H H H H
L L L L H H H

L H L H L H H

L L H H H L H
L H H | H H H 1 ]

Bang chic nang clia [C74LS139

H: Mic dién ap cao
L: Muc dién ap thap

2.3. Mach diéu khién LED (Hinh 5.4 va hinh 5.5)
LED s& dugc sang khi c6 dong dién khoang 5 — 20 mA chay trong mach.
Nhu vay né khong thé dugc didu khién truc tiép thong qua cong 8255A,
ma phai dugc khuéch dai dong dién bai IC uPA2003 hodc 7406.

2.4. Mach diéu khién Role (Hinh 5.6)
Khi diéu khién dong dién trén 100 mA thi can phai c6 mach diéu khién
role, né duoc khuéch dal bai Transistor.
Pé loai bd nguy hiém cla dién ap cao trong cudn day khi Transistor tat,
thi diot cdn duge mic song song vdi tai ddu ra nhu so do sau (Hinh 5.6).
D6i v6i IC uPA2003 thi khong can mic thém diot bén ngoai boi vi nd
da duoc még bén trong IC d6 .
Role dac biét:
Dién dp, dong dién ON/OFF....DC24V, 1A hoac AC100V, 5A.
Trokhang........ccooeeveiiiinnnn. Dugi 100m<Q.
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5V
SR8-103 ¢
A’J'\;l 5
o Av -
A ?’ 8255
o = - A
Np—Ts)
o A A ¥ p— Ts 7 8255
A Y. p
L0 B Y.\ H
G
. v
SV 7415139
SR§-103 1 1

‘\Mi

AV

ANV

10k x4
2

T4LS00

o P

II!

741.5266

L—Riij JA
1 234

Hinh 5.4. Mach giai ma dia chi

Cong B 8255A

Coéng B 8255A >

7406
Hinh5.5. Mach diéu khién LED
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SV

3

§obd

I/O cong A >

Y S

MZ-5

+5V

3]

RELAY 1

iy
B/

RELAY 2

|

4 5 \‘!

MZ-5

RELAY 3

hilss

Hinh 5.6. Mach dié¢u khién role
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2.5. Mach dién chuyén mach

Trang thdi cia mdi chuyén mach duge doc bdi mdy tinh thong qua cong
vao ICR255A. Khi chuyén mach ON thi dién 4p trén I/O board & mic
cao “H”, di¢n dp chuyén xudng miic thap “L” khi chuyén mach OFF.

Dang tin hiéu khi chuyén mach ON-OFF hodc OFF-ON dugc trinh bay
nhu hinh vé sau. D6 1a khoang thoi gian khong 6n dinh do vay can thiét

phai doi sau khoidng 10ms truGe khi doc trang thdi cta chuyén mach.

2.6. Mach loa

Loa dugc diéu khién bsi mach khuéch dai tin hiéu ctia PC7 véi IC

LM386. C6 thé diéu chinh 4m lugng cla loa bing bién trd 1k

2.7. Mach diéu khién A/D

2.8.

MB-4052 1a IC bién déi A/D 8 bit, v6i 4 dau vao tuong tu, 2 dau vao diéu
khién. Pau vao RS dugc ding dé chon mach. Dién 4p dau vio tuong tu nén
d¢ trong khoang (0-1.95V) va (0-0,49V) khi RS thiét lap & mic “H” va
muc “L7.

CS la chan lua chon mach, bo bién déi A/D khong duoc lva chon khi CS
thiét 1ap & mitc cao “H” va bo bién d6i A/D duge hua chon khi CS dugc

thiét lap & mac thap “L”.
Dit liéu sé duge doc dong bd vdi tin hieu ADC.CLK. Toc do bién déi 1a
I bit/10 chu ki cua ADC.CLK.

Mach cam bién

Cac bd cam bién am thanh (Microphon), nhiét do (Thermistor), va dnh
sang (Phototranssistor) duge gan truc tiép trén 1/O board. Pdu ra cla
Microphon dugc khuéch dai lén 100 1an bdi mach khuéch dai dao va
duge noi tdi kénh 0 (Ay) clia bo bién déi A/D
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Thermistor duge sit dung trong bd cam bién nhiét va dau ra dugc ndi 1Gi
kénh 1 (A)) cha bo bién déi A/D sau khi duge khuéch dai boi bd khuéeh
dai vi sal. Khoang nhiét do do duoc 1a 0°-30°C.

Chd y: Dién 4p ddu vao cia ciia b bién doi A/D khong duge 16n hon
4,4V (0-1,95V la trong khoang tuyén tinh).

2.9. Mach diéu khién da ning

Pay la chuyén mach cé dong dién 16n slt dung cac Transistor dugc mac
theo kiéu mach Darlington. Nhu hinh vé dudi diy c6 4 mach dugc diéu
khién bdi cong B clia IC 8255A. Mdi mach ¢6 thé diéu khién dugce dong
dién trén 1A.

3. Giai thich phan mém

Tat ca chuong trinh vi du trong chuong nay déu bat dau & dia chi 8000H véi
gia thict Board vao/ra duge noi t61 Z80. Néu ndi téi Board vao/ra 1a cac loai
vi xtr li khac thi phai thay dai dia chi tuong ung trong céc tai liéu hudng din
sit dung. Mach diéu khién trén Board vao/ra it ca ducc diéu khién boi IC
8255A. Hinh duéi day trinh bay cic c¢dng viofra tuong dng vdi cac mach
diéu khién.

Dia chi clia timg cong dugc thiét lap nhu sau:

biachi  MP-Z80

ICI 8255A Céng A FOH 20H
IC1 8255A Céng B FIH 21H
IC1 8255A Céng C F2H 22H
IC1 8255A Tur diéu khién F3H 23H
IC1 8255A Céng A F4H 24H
IC1 8255A Céng B F5H 25H
IC1 8255A Cong C F6H 26H
ICH 8255A I'r di¢u khién F7H 27H



DU AN JICA-UIC

KY THUAT VI XULY

3.1. Khdi tao cho 8255A

Tir diéu khién duoc thiét lap 10010000 = 90H, bdi vi céng A 1a cdng

vao, cong B 1a cdng ra, céng C 1a céng ra, ch& do 0.

Cac cau Iénh ‘ORG", ‘EQU’ dugc sur dung trong chuong trinh khéng ¢6

trong (ap lénh cua vi xr 1i, nhung chdng duge si dung gidng nhu cac

1énh cho ngdn nglt Assembly. “ORG” chi ra dia chi bat dau nap chuong

trinh ctia ngon ngit mdy, va EQU 1a 1énh gan gid tri s6 cho cic nhin. Vi

du trong chuong trinh 1, gia tri s6 F2H duge gan cho nhan “Céng C”

Céng A (IC1) PA,
PA(,
Pia chi FOH PA
PA,
(20H) PA, —
PA, -
PA, I
PA, ———
Cong B (IC1) PB,
PB,
Pia chi F1H PB,
PB,
(21H) PB,
PB,
PB,
PB,
Céng C (IC1) PC,
PC,
bia chi F2H PC;
PC,
(221D PC,
PC,
PC,
PG,
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 Ditlién (Bo chuyén doi A/D)

Khong diing

Chuyén mach 2
Chuyén mach 1
Chuyén mach 4
Chuyén mach 3

+——  [ED 8
+——— LED 7
+—— LED6
+«—— LEDS
+— LED4
+— LED3
e————— LED?2

«— LED |

+—— [ 04
+«— Role 3
+— Role 2
+——— Ralec |
- C_LK
+— (C§

C Bo bién déi A/D
|
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Chuong trinh1: Chuong trinh khai tao

0000 ORG 8000IT

KO0

8000 3k 90 LD AL 90 ‘ Ghi (90H)
8002 D3 23 OuT (CWR1), A | cho tir dicu
$00- D3 27 OUT (CWR2). A | khicn
8006 3 04 1.D A, 04H “Thiet lap CS
RN 123 22 OUT (PORTCLYL A i cua bo A/D
RO0A 76 HALT

SO0

0012 (PORTCIY [:QU 22H

(123 CWR QU 23H

0127 CWR?2 [-QU 27TH

SO0R

SO0T3 END
Chuong trinh 2: Bicu khicn LED

OO0 ORG SODOH

SO00

000 31590 LD A 90

s002 D323 ouT (CWRI) A Gione
SO0 12327 OUT (CWR2). A R

chuong trinh |

RO06 Al 04 [.ID ALO4H

SO08 D322 OuUT (PORTCI). A

SO0\

8OOA R] Sk [.ID AL SSE Pua 16t cong B
SOOC 15321 OuUT (PORTRBI). A S5HOT0101011B)
SO0 76 HALT

SO0

(021 PORTEI QU 21

(022 PORTCI QU 22H

(023 CWRI EQU 23U

0027 CWR2 1-QU 271

SO0

SO0 IEND
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Chuong trinh3: Diéu khién Role

0000 ORG {0011

8000

8000 3k 90 LD A 90

8002 D323 OuUT (CWRI), A
8004 133 27 ouT (CWR2), A
8006 3E 74 LD A, 74H
8008 D3 22 ouT {PORTC1), A
SO0A 76 HALT

800B

(0022 PORTCI EQU 22H

0023 CWRI1 EQU 23H

0027 CWR2 EQU 27H

800B

800B END

3.2. Poc trang thai chuyén mach

Cac chuyén mach dugc ndi té1 PAO — PA3 cla cong A, vi tri ndo la 17
c6 nghia 1a chuyén mach khong duogc an va “0” ¢6 nghia Ja chuyén mach
dugc dn. Boi vi 3 bit cao (PA4 — PA6) cua cong A khong duge ndi. do do
dit licu khong thé dua vao 3 bit cao. Vi vay caun lénh “AND OFH™ dé¢ xoa

4 bit cao v& “0”. Khi chuyén mach dugc nhan thi LED tuong ting s¢ tat.

Chuong trinh 4:

0000 ORG 8000H

8000

8000  3E90 LD A 90H

8002 D323 OUT (CWRIN A
8004 D327 OUT (CWR2), A
8006 3E 04 LD A, 04H

8008 D322 OUT (PORTCI), A
SO0A

ROOA DB 20 KLEYIN IN A(PORTAT) :Pat trang thai

chuvén mach
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800C E6 OF AND OFH ;Xod 4bit cao
800E D321 OUT (PORTBI), A ;Duara LED
8010 C30A R0 JP KEYIN
8013
0020 PORTA1 EQU 20H
0021 PORTB1 EQU 21H
0022 PORTCI EQU 22H
0023 CWRI1 EQU 23H
0027 CWR2 EQU 27H
8013
8013 END

3.3. Pién khién loa

Am thanh ¢6 thé duoc tao ra bdi viéc gui cdc tin hiéu “17” va “0” t6i chan

PC7 clia cong C.

Chuong trinh 3:

0000
8000
8000
8002
8004
8006
8008
S00A
SO00A

800C

KOO
SO

RO14
8017

3E 90
D3 23
D3 27
3E 04
D322

3EOF

CD 17 80

31 0E
CD 17 80
C3 0A 80

SOUND:

ORG

LD
OuUT
ouT
LD
OuT

LD

CALL

LD
CALL
JP

90

8000H

A, 90OH

(CWR1), A

(CWR2), A

A, 04H

(PORTCI), A

A, OFH Thiét lap bit 7
ctia cong C lén
muc cao

OUTPC7 Thiét lap bit 7 clia
cong C xudng
muc thap

A, OEH

OUTPC7

SOUND
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8017
8019
8018
801C
301D
8020
8021
0022
0023
0027
8021
8021

D323
3E FA

00
3D

C2 1B 80

C9

OUTPCT:

DELAY:

PORTC1
CWRI1
CWR2

OouUT
LD
NOP
DEC
JP
RET

EQU
EQU
EQU

END

3.4. Diéu khién bo bién déi A/D

(CWRI1), A
A, 250

A
NZ, DELAY

22H
23H
2TH

Day tin hiéu cia bo bién doi A/D (MB4052) duge néi nhu hinh vé 4.14

va hinh 5.1. Trang théi cia C, va C, s& x4c dinh bon cong vao tuong tu:

G

0
0
1
1

¢

—_— O = D

Tin hiéu diéu khién

Microphon

Cam bién nhiét

Pen

Pau vao mo rong

Dit liéu dudc bién déi déng bé véi xung nhip cia bd bicn ddi (ADC.CLK).

Chuong trinh 6:

Dong lénh diéu khién dugc trinh bay tir dong thif 14 t6i dong thi 58 clia

chuong trinh. Trong dong 1énh diéu khién, lua chon kénh vao tuong tu

dugce thuc hién bai viée qui dinh dit liéu (0-3) clia kénh bién ddi & hai bit

thap cua thanh ghi C.

Kénh vao tuong ty s€ dugc bién ddi thanh thong tin s6 va duge luu trit

trong dia chi 8210H trudce khi chuong trinh ding
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Chuong trinh 6:

0000

8000

8000 3E 90
8002 D323
8004 D327
8006 3E 04
8008 D322
S00A

800A  3A 00 82
Q00D 4F

s00FE  CD 00 81
ROL1 321082
8014 76

8015

BO13

& 100

8100 C5 ADCNV:
s101 D>

8102

8102 79

8103  E603
8105 4F

8106  DB22
8108 E6F0
810A Bl

810B  LE 04
810D D322
810F  LE 04
g1l D322
8113

8113 OE0Y
115 110607
BB TA ADCI:
g119 D323
811B 7B

ORG

LD
OUT
OUT
LD
OuT

LD
LD
CALL
LD
HALT

ORG

PUSH
PUSH

L.D
AND
LD
IN
AND
OR
XOR
OuUT
XOR
OUT

LD
LD
LD
ouT
LD

92

8000H

A 90H
(CWR1). A
(CWR2). A
A. 04H
(PORTC1), A

AL (8200H)

C. A
ADCNYV
(8210H), A
S100H
BC
DE
A.‘ C X ’ 6 b‘ .
: tce £

03K 04 1. mo::“n 1

thanh ghi C v¢ “0
C.A
A, (PORTCI) Thict lap 2 bit thap
FOH cua cong C thanh
C kénh di igu
04} CS = “H”
{(PORTCI1) A
04H CS = ="

(PORTCI1), A

C, 9H bém vong
DE, 0706H
A.D

CLK="H"
(CWR1}, A
ALE CLK="1"
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811C D323 OuUT (CWR1). A

81IE DB20 IN A (PORTAL)

8120 17 RLA Dich trdn dit iéu

8121 78 LD A.B trong thanh ghi B |

8122 17 RLLA bit va thiét [ap dit liéu

8123 47 LD A.B clia bo chuyén doéi
A/D tdi bit thap nhat
cua thanh ghi B

§124 0D DEC C

8125 C21881 JP NZ. ADCI

8128

8128 3R 05 LD A, O3H GS = iy

812A 1323 OuUT (CWRI1), A

812C 78 LD A.B

812D

812D DI POP DE

812E  ClI POP BC

812F (9 RET

8130

0020 PORTAl EQU 20H

0022 PORTC!l EQU 22H

0023 CWRI1 EQU 23H

0027 CWR2 EQU 27H

8130

8130 END

Cac thong s6 vao/ra cua chuong trinh 6:
Thong s6 vao: Kénh vao tuong tu (2 bit thap clia thanh ghi C)
Thong s6 ra: Dit liéu ra (thanh ghi A)
Cac thanh ghi khédc: Thanh ghi A, cd.
3.5. Piéu khién ngit
Trong chuong trinh 7, hoat dong cia chuong trinh diéu khién loa duoc
thyc hién bai vong lap. Khi ngat duge thuc hién, thi chuong trinh s& nhay
téi thh tuc ngét. Trong tha tuc ngat, role 1 s& ON va OFF hai ldn va

chuong trinh s€ quay trg lai chuong trinh chinh.
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Chuong trinh 7:

0000
8000
8000
8002
8004
8006
8008
800A
RODA,
300C
800E
8010
8012
8013
8015
8015
8017
8019
801B
801C
801C
801E
8021
8023
8026
3029
8029
802B
802D
02E
802F
8032
8033
8033
8033

3E 90
D3 23
D3 27
3E 04
D322

3EED
D3 13
3E 01
313
AF

D310

3E 82
ED 47
ED 5E
FB

3E OF
CD 29 80
3EOE
CD 29 80
C3 1CR0

D3 23
3E FA
00

3D
C2 2 80
C9

| Q%

SOUND:

OUTPCY:

DELAY:

INT:

ORG

LD
OUT
OUT
LD
OouT

LD
OouT
LD
ouT
XOR
OUT

LD
LD
M
El

LD
CALL
LD
CALL
JP

OUT
LD
NOP
DEC
JP
RET

PUSH

94

8000H

A, 90H
(CWRI1), A
(CWR2), A
A, 04H
(PORTC1), A

A, OEDH
(CTC_CH3), A
Al
(CTC_CH3), A
A
(CTC_CHO), A

A, 82H
ILA
2

A, OFH
PUTPC7
A, OEH
OUTPC7
SOUND

(CWR1), A
A, 250

A -
NZ, DELAY

AF

Khai dong cho bd
dém Z 80

ché& do dém
S& bod dém 1

Ngit ché do 2
Cho phép ngat

Giong chuong
trinh diéu khién

loa

Thu tuc ngit



DU AN JICA-HIC KY THUAT VIXULY

8034 ES PUSH HL

3035

8035  3E 09 LD A, 09H

8037  CD 4E 80 CALL  INTS Role_ON
803A  3E08 LD A, 08H

R03C  CD 4E 80 CALL  INTS Role OFF
R03F  3E 09 LD A, 09H |
8041  CD 4E 80 CALL  INTS Role_ON
8044  3E 08 LD A, 08H

8046  CD 4E 80 CALL  INTS Role_OFF
8049

8049 FEl POP HL

804A  FI POP  AF

304B FB EI

804C  ED 4D RETI

804E

RO4E D323 INTS: OUT  (CWRI), A

8050 21 00 00 LD HL, 0000H

8053 INT®: NOP

8053 2B DEC  HL ]
3054 7C LD A, H fre
8055  BS OR L

8056 €253 80 P NZ, INT6

8059 €9 RET

R05A

R0SA ORG  8200H

8200

8200 0000 DW 0

8202 0000 DW 0

8204 0000 DW 0

8206 33 80 DW  INT

8208

8208

0022 PORTCI EQU  22H

0023 CWRI EQU  23H

0027 CWR2 EQU  27H
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DU AN JICA-HIC KY THUAT VI XULY

0010 CTC_CHO EQU 0010H
0013 CTC_CH3 EQU 0013
8208

8208 END

3.6. Mot so chuong trinh iing dung
3.6.1. Lénh "AND"
Day la chuong trinh trinh bay vi du vé hoat dong cua 1énh “AND”.
Trong chuong trinh nay, khi nhdn ca hai chuyén mach Switchl va

Switch?, thi LED_1 va Role_1 sé ON.

Thanh ghi A X|X|X|X|x|x|swl|sw2 . Vao Ra |
Thanh ghi B swll x| x| % [x [ X[sw? sw2lswl |
' : - 0 0 0
e N

Két qua cia ANDB | [x [x [x[x[x[x [x
> Lt o] o
Két qua cia AND 01H X[X[X[X]|X|x[x 1 I |

Bang chic nang
cua lénh “AND”
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DUAN JICA-HIC KY THUAT VIXULY

Luu d6 thuat todn:

Start

Y

Khaoi dong

X

DATA«—O

Fy

Viao SW

Y

(A) —(SWI1).(SW2)

|

Ping

(A) —(SWI1).(SW2)

Y

Sal

Duea thanh ghi df kiéu A
té1 LED va Role

Chuong trinh 8:

0000 ORG 8000H
8000

8000  3E90 LD A, 90H
8002 D323 ouT (CWR1). A
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DU AN JICA-HIC KY THUAT VI XULY

8004 D327 OouT (CWR2), A
8006 3E04 LD A, 04H
8008 D322 ouT (PORTCI), A
800A

800A 21008D LD HL, DATA
800D 3600 LD (HL}, O
800F

800F DB 20 _AND: IN A, (PORTA1)
8011 2F CPL

8012 47 LD B, A

8013  OF RRCA

8014  AO AND B

8015 E601 AND OlH

8017

8017 BE CP (HL)

8018  CA OF 80 IP Z, _AND
RO01B 77 LD (HL), A
801C

801C D3 21 OuT (PORTBI1), A
801E  F608 OR 08H

8020 D323 OouT (CWRI1), A
8022  C30F 80 JpP _AND
8025

&8D00 DATA EQU 8DOOH
8025

0020 PORTAI1 EQU 20H

0021 PORTBI EQU 21H

0022 PORTCI EQU 22H

0023 CWRI1 EQU 23H

0027 CWR2 EQU 27TH

8025

8025 END
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DU AN JICA-INC

KY THUAT VIXULY

3.6.2. Bdng chitc ndng va chwong trinh ciia lénh “OR”

Hoat dong cua 1¢nh “OR” dugc thuc hién trong 16 dong lénh tir dong 12

té1 dong 28 cua chuong trinh.

Vio Ra
SW2 SW1 |
0 0 0o |
0 1 1
[ 0 1
1 1 1 |

Bang chic nang cua lénh “OR”

Chuong trinh 9:

0000
8000
8000
8002
8004
8006
8008

800A
800A
300D
800F
8O0F
8011

8012
8013

8014
8015
3017
8017
8018

8018

3E 90
D323
D327
3E 04
D3 22

21 008D
36 00

DB 20
2F
47
g
AQ
E6 01

_OR

BE
CA OF 80
77

99

ORG

LD
OUT
ouT
LD
OUT

LD
LD

IN
CPL
LD
RRCA
OR
AND

CP
JP
LD

8000H

A, 90H
(CWRD), A
(CWR2), A
A, 04H
(PORTC1), A

HL, DATA
(HL), 0

A, (PORTA1)
B, A

B
01H

(HL)
Z,_OR
(HL), A



DU AN JICA-H1C

KY THUAT VIXULY

801C
801C
801E
8020
8022
8025
8D00
8025
0020
0021
0022
0023
0027
8025
8025

3.6.3. Lénh “XOR" (exclusive “OR")

D3 21
F6 08
D3 23
C3 0F 80

DATA

PORTAI
PORTBI
PORTC1
CWRI1
CWR2

OuT
OR
ouT
JP

EQU

EQU
EQU
EQU
EQU
EQU

END

(PORTBI), A
08H
(CWRI1), A
_OR

8DOOH

20H
21H
22H
23H
27TH

Bang chirc nang va chuong trinh cta 1énh “XOR” dugc trinh bay nhu sau:

Vao Ra
SW2 SW1
0 0 0
0 1 1
1 0 I
1 1 0

Bang chitc nang ctia 1énh “XOR”

Chuong trinh 10:

0000
3000
8000
8002
3004

3E 90
D323
D327

100

ORG

LD
ouT
ouT

8000H

A 90H
(CWR1), A
(CWR2), A



DU AN JICA-HIC

KY THUAT VI XULY

8006
3008
800A
800A
800D
800F
800F
8011
8012
8013
8014
8015
8017
8017
8018
301B
801C
801C
801E
8020
8022
8025
8D00
8025
0020
0021
0022
0023
0027
8025
8025

3E 04
D322

21 008D
36 00

DB 20 _OR:
2F

47

OF

A0

E6 01

BE
CA OF 80
77

D3 21
F6 08
D323
C3 OF 80

DATA

PORTA1
PORTBI
PORTC1
CWR1
CWR2

101

LD
OouT

LD
LD

IN
CPL
LD
RRCA
XOR
AND

CP
JP
LD

ouT
OR
ouT
JP

EQU

EQU
EQU
EQU
EQU
EQU

END

A, 04H
(PORTC1), A

HL, DATA
(HL), 0

A, (PORTAL)

B, A

B
OIH

(HL)
Z, _OR
(HL), A

(PORTB1), A
08H
(CWR1), A
_OR

8DO0OH

20H
21H
22H
23H
27H



DU AN JICA-HIC

KY THUAT VIXULY

3.64. B dém (1)

S6 1an nhan chuyén mach SW1 s& duge dém trong mi nhi phan va dugc

hién thi trén cac dén LED. Trong chuong trinh nay, SW1 tic dong duoc

bang tay sé c6 van dé vé kha niang dip ing, vi vay diéu kién ON — OFF

cda cac cong tic s&€ duge doc lai sau khi doi 20 ms chuyén mach duoc

tac dong.

Chuong trinh 11:

0000
8000
8000
8002
8004
8006
8008
800A
800A

800C
800C
S8O0E
8010
3013
8013

8014
8015
8017
8017
ROTA
801A
801C
801E

3E 90
D3 23
D3 27
3E 04
D322

OE 00

DB 20 COUNT:

E6 01

C2 0C 80

0C

79
D321

CD 27 80

DB 20 COUNTT:

E6 01
CA 1A 80

ORG

LD
ouT
OouT
LD
OUT

LD

IN
AND
TP

INC

LD
ouT

CALL

AND
JP

102

8000H

A, 90H
(CWRI1), A
(CWR2), A
A, 04H
(PORTC1), A

C0

A, (PORTAL)

01H

NZ. COUNT

C

A C
(PORTBI1), A

DELAY
A, (PORTAL)

OIH
Z,CUNTI1

Xo4 thanh ghi C
vé 0

Doi chuyén
mach SW1 ON

Tang thanh ghi C

lén 1 don wi

Pua gid tri dém
ra LED

Dgi chuyén
mach SW1 OFF



DU AN JICA-HIC

KY THUAT VI XULY

8021
8024
8027
8027
802A
8028
802C
802D
8030
8031
0020
0021
0022
0023
0027
8031
8031

3.6.5 B6 dém (2)

CD 27 80
C3 0C 80

11 00 10
1B
TA
B3
C2 2A 80
9

DELAY:
DELAY1:

PORTAI
PORTBI1
PORTCI
CWR1
CWR2

CALL
JP

LD
DEC
LD
OR
JP
RET

EQU
EQU
EQU
EQU
EQU

END

DELAY
COUNT

DE, 1000H
DE

A, D

E

NZ, DELAY1

20H
21H
22H
23H
27H

Tré 20ms

Day la chuong trinh dugc sua lai tir chuong trinh trude. Trong chuong

trinh nay b6 dém lam viéc vdi ma BCD (Binary Coded Decimal) va duge

hién thi trén cac LED.

Chuong trinh 12:

0000
8000
8000
8002
3004
8006
8008
800A
8O0A

3E 90
D3 23
D327
3E 04
D3 22

OE 00

103

ORG

LD
OUT
OuUT
LD
OuUT

LD

8000H

A, 90H
(CWR1), A
(CWR2), A
A, 04H
(PORTC1), A

C 0



DU AN JICA-HIC

KY THUAT VIXULY

800C

800C DB 20
800E E601
3010  C20C80
8013

3013 79

8014  3C

8015 27

8016  4F

3017 D321
8019

8019 CD 2980
R01C

801C DB20
80lE E601
83020 CA 1A 80
3023 CD 2780
8026 C30C80
8029

8029 110010
802C 1B

302D TA

802E B3

802F C22A80
8032 C9

8033

0020

0021

0022

0023

0027

3033

8033

COUNT:

COUNTL:

DELAY:

DELAY:

PORTA1
PORTBI1
PORTC1
CWRI1
CWR2

104

AND
JP

LD
INC
DAA
LD
ouT

CALL

IN
AND
JP
CALL
JP

LD
DEC
LD
OR
JP
RET

EQU
EQU
EQU
EQU
EQU

END

A, (PORTA1)
01H
NZ, COUNT

A C
A

C A
(PORTBI), A

DELAY

A, (PORTA1)
O01H

Z, CUNTI1
DELAY
COUNT

DE, 1000H
DE

A,D

E

NZ, DELAY1

20H
21H
22H
230
27H



DU AN JICA-HIC KY THUAT VIXULY

3.6.6. Pdu vao chuyén mach

Pay 1a chuong trinh, ma LED tuong ing véi mét trong bén chuyén mach
(SW1- SW4) s& duge bat ON.

Chuong trinh 13:

0000 ORG  8000H

8000

8000 3E 90 LD A, 90H

8002 D323 OUT (CWRL), A

8004 D327 OUT (CWR2), A

8006 3E 04 LD A, 04H

8008 D322 OUT (PORTC1), A

800A

800A DB 20 SW: IN A, (PORTAL)

800C EE FF XOR  OFFH Doi chuyén

800E E6 OF AND OF mach bat ON

8010 CA 0A 80 JP Z,SW

8013

8013 D32l OUT (PORTBI), A

8015

8015 CD?2480 SWiI: CALL DELAY

8018 DB 20 IN A, (PORTA1) ‘ ,

801A EE FF XOR OFFH Do chuyen
mach OFF

801C E6 OF AND OF

80IE C2 1580 P NZ, SW

8021 C3 0A 80 JP SW

8024

8024 110010 DELAY: LD DE, 1000H

8027 1B DELAY1: DEC DE

8028 TA LD A,D

8029 B3 OR E

802A C227 80 JP NZ, DELAY1

802D C9 RET
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DU AN JICA-HIC KY THUAT VI XUL.Y

802F

0020 PORTAl EQU 20H
0021 PORTBI EQU 21H
0022 PORTC!] EQU 22H
0023 CWR1 EQU 23H
0027 CWR2 EQU 27H
802F

802E END

3.6.7. Tao nhac tw dong

Trong yéu cdu dé tao ra am thanh véi vi xit i, chiing ta cung cip dit licu
cua giai diéu va thdi gian thong qua chuong trinh, sau d6 may tinh sé tao

ra cdc rung dong dién, dugc khuéch dai va dua ra LED thong qua loa.

+ Bang thong s6 giai diéu:

Cipdo | Thong s6 giai dieu | Cipdo Théng s6 giai diéu
DO AC (HEXA) OF (HEXA) |
A2 TI e
RE 99 DO 2A
90 27
ME 88 RE 25 ]
FAH 80 23
79 ME 21
SO 72 FAH IF
6C D
LA 65 SO B~
60 1A
TI 5A LA 18
DO 55 17
50 I 15
RE 4C DO 14
47 13
ME 43 RE 12
FAH 3F 1
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DU AN JICA-HIC

KY THUAT VI XULY

o ME 10

so | 38 FAH OF

35 0D
LA 0

Chu y: Thiét 1ap thong s6 cha giai di¢u 1a FF khi tao khoang ngung gitia hai nét

+ Bang thong s6 thoi gian

NGt Thoi gian Khoang newng |  Thoi gian
10 - 10
0C 0C
08 08
06 06
04 04
03 03
02 0
0t 01

Chuong trinh 14:

Phuong phdp vao dir liéu not nhac: Pau tién thiét 1ap thong so gial diéu

nhac theo sau 1a thoi gian va ching duge ghi sau dia chi 8DO0OH. D@ liéu

“0” & cudi ndt thi s€ 13p lai ban nhac.

0000
8000
8000
8002
8004
8006
8008
800A
800A
800D
800E

800F

3E 90
D323
D3 27
3E 04
D322

21 008D
7E
46

23

MAIN:
MAINI:

ORG

LD
ouT
ouT
LD
ouT

LD
LD
LD

INC

107

8000H

A, 90H
(CWR1), A
(CWR2), A
A, 04H
(PORTC1), A

HL, MUSIC
A, (HL) Thiét lap dia chi not
B, (HL) nhac

Gan gi4 tri nét nhac
HL



DU AN JICA-HIC KY THUAT VIXULY

8010 4E LD C, (HL)

8011 A7 AND A Gén thoi gian

8012 CA 0A 80 JP Z, MAIN Né&u nhac két thiic

thi nhay t&t MAIN

8015

8015 ES MAIN2: PUSH HL

2016 CD 22 80 CALL SOUND

8019 El POP HL

§01A 0D DEC C

801B C215 80 JP NZ., MAIN?2

801E 23 INC HL

801F C3 0D 80 JP MAINI1

8022

8022 21 FF 33 SOUND: LD HL, 33FFH

8025 50 SOUNDI: LD D, B

8026 78 LD A, B

8027 3C INC A

8028 CA 3180 JP Z,SOUND2 Dit kiéu cap do
hoidc
ngung{FFH)

802B

802B 3E OF LD A, OFH

802D  CD 39 80 CALL COUNT

8030 50 LD D,B

8031

8031 3E OE SOUND2: LD A, OEH

8033 CD 39 80 CALL COUNT

8036 C3 2580 Jp SOUND1

8039

8039 D323 COUNT: OUT (CWR1), A

803B 2B COUNT!L: DEC HL

803C 7C LD A H

RO3D A7 AND A

803E CA 46 80 JP 7, COUNT2

8041 15 DEC D

8042 C2 3B 80 JP NZ, COUNT2

108



DU AN JICA-HIC

KY THUAT VI XULY

8045
3046
8046
8047
8048
0022
0023
0027
8048
8048
8D00
8D00

8D04
8D06
8DOA
8DOC
8D10
3D12
8D16 -
8D18
8DIC
8DI1E
8D22
8D24
8D28
8D2A
8D2E
8D30
8D34
8D36
8D3A
8D3C
8D40

C9

D1
C9

21042102

2502
2A 022502
2A02
2C 023204
3204
3208 1F 04
1F 02
21022502
2A 02
2502 1F 02
2110
IF04 1F 02
2102
25042502
1F 02
21042102
2A 02
3208 2C 04
2104
25022A02
2C 02

COUNT?2:

PORTCI
CWRI1
CWR2

MUSIC:

RET

POP
RET

EQU
EQU
EQU

ORG

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

109

DE

22H

23H

27

8D0O0OH

21H, 4, 21H, 2, 25H, 2 Dt
ligu
giai
diéu

2AH, 2,25H, 2, 2AH, 2

2CH, 2, 32H, 4, 32H, 4

32H, 8, 1FH, 4, 1FH, 2

21H, 2, 25H, 2, 2AH, 2

25H, 2, 1FH, 2, 21H, 16

1FH, 4, IFH, 2, 21H, 2

25H, 4, 25H, 2, 1FH, 2

21H, 4, 214, 2, 2AH, 2

32H, §, 2CH, 4, 21H, 4

25H, 2, 2AH, 2, 2CH, 2



DU AN JICA-HIC KY THUAT VI XULY

8D42 2A 023210 DB 2AH, 2, 32H, 16, FFH, 4
8D46 FF 04

8D48 00 DB 00

8D49 END

3.6.8. Vonmet s¢

Chuong trinh 15:

0000 ORG 8000H
8000

8000 3E 90 LD A, 90H
8002 D323 ouT (CWR1), A
8004 2327 OuUT (CWR2), A
8006 3E 04 LD A, 04H
8008 D3 22 OuT (PORTCI), A
S800A

800A CD 69 00 CALL CLS

800D OE 00 LD C 0

800F ;

800F ;MAIN

800F ;

8O0OF CDR8D80 MAINI: CALL SWIN

8012 D216 80 JP NC,MAIN2
8015 4F LD C A

8016 CD 3480  MAIN2: CALL ADCONV
8019 D321 OouT (PORTBLI), A
80IB C5 PUSH BC

801C 1IE 76 LD I,76H
801E CD 60 80 CALL MPY

8021 CD 71 80 CALL BCD

8024 62 LD H.D

8025 68 LD L.B

8026 CD 57 00 CALL DHEX4
8029 CD A5 80 CALL DELAY
802C Cl POP BC
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DU AN JICA-HIC

KY THUAT VI XULY

802D
802E
8031
8034
8034
8034
8034
8035
8036
8038
803A
03B
803D
803F
8041
8043
8045
8048
8048
8049
804B
804C
804E
8030
8051
8052
8053
8054
8055
8058
805A
805C
805D
805E
805F
8060

AF
CD 5A 00
C3 OF 80

;A/D CONVERT
C5 ADCONYV:
D5

DB 22
B1

EE 04
D3 22
EE 04
133 22
OE 09
110607

7A ADCI:
D3 23
7B

D3 23
DB 20
17

78

17

47

0D
C2 48 80
3E 05
D3 23
78

DI

Cl

C9

111

XOR
CALL
JP

PUSH
PUSH
IN
AND
OR
XOR
ouT
XOR
ouT
LD
LD

LD
OuT
LD
ouT
IN
RLA
LD
RLA
LD
DEC
JP
LD
OouT
LD
POP
POP
RET

A
LOC
MAINI1

BC
DE

A, (PORTC1)
OFOH |
C

04H
(PORTCI), A
04H
(PORTC1), A
C,9

DE, 0706H

AD
(CWR1), A
A E
(CWR1), A
A, (PORTAL)

A, B

B. A

C

NZ, ADCI1
A5
(CWRI1), A
A B

DE

BC



DU AN JICA-HIC KY THUAT VIXULY

8060  ;HL =E*A

8060

8060 16 00 MPY: LD D, 0
8062 62 LD HD
8063  6A LD LD
8064 A7 MPY 1: AND A

8065  C8 RET 7

8066 IF RRA

8067 D2 6B 80 P NC, MPY?2
806A 19 ADD HL, DE
806B  EB MPY2: EX DE. HL
806C 29 ADD HL, HL
806D  EB EX DE, HL,
806E (364 80 1P MPY |
8071

8071 "HEX(HL)>BCD(D, C, B)

8071 :

8071  F5 BCD: PUSH AF
8072  ES PUSH HL
8073 1E 10 LD E, 16
8075 16 00 LD D,0
8077 42 LD B, D
8078  4A LD C,D
8079

8079 29 BCD1: ADD HL, HL
807A 79 LD A, C
807B  8F ADC A, A
8O7C 27 DAA

807D  4F LD C, A
807E 78 LD A.B
807F  8F ADC A A
8080 27 DAA

8081 47 LD B, A
8082  7A LD A D
8083 8F ADC A, A

8084 27 DAA
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DU AN JICA-HIC KY THUAT VI XULY

8085 57 LD D, A

8086  ID DEC E

8087 (27980 P NZ, BCD1
808A  El POP HL

808B  FI POP AF

808C (9 RET

808D

808D  ;IPUT

808D

808D  C5 SWIN: PUSH BC

808E 010004 LD BC, 0400H
8091  DB20 IN A (PORTAI)
8093 17 RLA

8094 17 RLA

8095 17 RLA

8096 17 RLA

8097 17 SWINTI: RLA

8098 D2 Al 80 JP NC, SWIN?2
809B  0C INC C

809C 10 F9 DINZ SWIN1
809E  OE FF LD C, OFFH
80A0 37 SCF

80A1  3F SWIN2: CCF

80A2 79 LD A, C

80A3  Cl POP BC

R0A4 (9 RET

80AS

80A5 210050 DELAY: LD HL, S000H
80A8 2B DELAY1: DEC HL

80A9  7C LD AH
80AA  BS OR L

80AB  C2 A8 80 JP NZ, DELAY1
80AE (9 RET

80AF

0057 DHEXA4 EQU 57H

005A LOC EQU 5AH
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DU AN JICA-HIC

KY THUAT VI XU LY

0069
B0AF
0020
0021
0022
0023
0027
80AF
ROAF

CLS

PORTA1
PORTRBI1
PORTC1
CWRI
CWR2

114

EQU

EQU
EQU
EQU
EQU
EQU

END

69H

20H
21H
22H
23H
27H



Chiu trdch nhiém xudt bdn

Gidm dée : NGUYEN DINH THIEM

Téng bién tap : NGUYEN BA NGOC

Bién tp, sita bai  : KIEU XUAN THUC
NGUYEN THANH HA

Trinh bay bia : BANH HOANG ANH

GIAO TRINH KY THUAT VI XU LY
In 500 cuén, In tai Cong ty in Ka Long

S6 xudt ban: 699/XB - QLXB.

In xong va ngp luu chiéu quy III nam 2004
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