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PHAN MO DAU

I. KHAI QUAT VAN DE

Ngay nay k¥ thuat vi diéu khién da tré nén quen thudc trong cac nganh ky thuat va
trong dan dung. Tir cAc day chuyén san xuat Ién dén céc thiét bi gia dung, ching ta déu thay
su hién dién cua vi diéu khién. Céac bo vi diéu khién c6 kha nang xu ly nhiéu hoat dong phirc
tap ma chi can mat chip vi mach nho, né d4 thay thé cac ta diéu khién Ién va phic tap bang
nhitng mach dién gon nhe, dé dang thao tac st dung.

Vi diéu khién khong nhitng gop phan vao ky thuat diéu khién ma con gop phan to Ién
VA0 Viéc phat trién thdng tin. D6 chinh 1a su ra doi cia hang loat thiét bi tdi tan trong nganh
vién thdng, truyén hinh, dic biét Ia sy ra doi cia mang Internet —siéu xa 16 théng tin, gop phan
dua con ngudi dén dinh cao cua nén van minh nhan loai.

Chinh vi céc Iy do trén, viéc tim hiéu, khao sat vi diéu khién la diéu ma cac sinh vién
nganh dién ma dic biét 1a chuyén nganh ky thuat dién-dién tar phai hét sic quan tam. D6
chinh a mét nhu cau can thiét va cap bach déi vai mai sinh vién, dé tai nay duoc thuc hién
chinh la dap &ng nhu cau do.

Céc b¢ diu khién sir dung vi diéu khien tuy don gian nhung dé van hanh va sir dung
duoc lai 1a mot diéu rat phic tap. Phan cdng viéc xir ly chinh van phu thugc vao con nguoi,
d6 chnh 1a chuong trinh hay phin mém. Tuy chung ta thay cac may tinh ngay nay cuc ky
thdng minh, giai quyét cac bai toan phic tap trong vai phan triéu gidy, nhung d6 cing la dya
trén sy hiéu biét cua con nguoi. Néu khong cé sy tham gia ciia con nguoi thi hé thdng vi diéu
khién ciing chi 1a mot vat vo tri. Do vay khi néi dén vi diéu khién ciing giéng nhu may tinh
bao gdm 2 phan la phan citng va phan mém.

Céc bo vi diéu khién theo thoi gian cling véi sy phat trién caa cong nghé ban dan d&
tién trién rat nhanh, tir cc bo vi diéu khién 4 Bit don gian dén cac bo vi diéu khién 32 Bit.
Véi cong nghé tién tién ngay nay cac may tinh cé thé di dén viéc suy nghi, tri thic cac thong
tin dua vao, d6 1a cac may tinh thugc thé hé tri tué nhan tao.

Mic du vi diéu khién da di duoc nhitng bude dai nhu vay nhung dé tiép can duoc véi
k§ thuat nay khong thé 1a mét viéc ¢ duoc trong mot som mot chiéu. Viéc hiéu duoc co ché
hoat dong cua b vi diéu khién 8 Bit la co s dé ching ta tim hiéu va st dung cac bo vi diéu
khién tdi tan hon, day chinh Ia budc di dau tién khi ching ta muén xam nhap sau hon vao linh
vuc nay.

Dé tim hiéu bo vi diéu khién mot cach khoa hoc va mang lai hiéu qua cao 1am nén tan
cho viéc xam nhp vao nhitng h¢ théng t6i tan hon. Viéc trang bi nhitng kién thirc vé vi dieu
khién cho sinh vién Ia hét stic can thiét. Xuat phat tur thuc tién nay em da di den quyét dinh
Thiét ké va thi cong hé thong Kit Vi Piéu Khién 8951. Nham dap ang nhu cau ham muén
hoc hoi cua ban than.
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11.GIO1 HAN VAN PE

Do thoi gian nghién ctu va thyc hién dé tai chi gigi han trong vong 7 tuan I&, von kién
thirc va viéc tim hiéu sau vé mét hé vi diéu khién con han ché, luan an nay chi thyc hién trong
pham vi sau:
* Phan | : Gigi thiéu cac linh kién sir dung trong mach
* Phan Il : Thiét ké va thi cong phan cing .
* Phan 111 : Thiét ké phan mém
* Phan IV : Phu luc

I11. MUC TIEU NGHIEN CUU

Dua trén co s cua cac dé tai vi xir ly va vi diéu khién, dic biét 1a cac tinh nang cua
ching ciing nhu cac ho IC giao tiép, hién thi va giai ma ..., nham thiét ké mot hé théng vi
diéu khién gop phan lam phong pht thém cho viéc hiéu biét vé linh vuc nay ddng thoi c6 thé
mé rong va dinh hudng cho nhiing dé tai sau.
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PHAN | : G101 THIEU CAC LINH KIEN SU DUNG
TRONG MACH

CHUONG | KHAO SAT VI PIEU KHIEN 8951

I. G101 THIEU CAU TRUC PHAN CUNG HQ MCS-51 (8951):
1.Gigi thiéu hg MCS-51:

MCS-51 1a ho IC vi diéu khién do héng Intel san xuét. Céc IC tiéu biéu cho ho 1a 8051
va 8031. Céc san pham MCS-51 thich hop cho nhitng ng dung diéu khién. Viéc xir ly trén
Byte va c4c todn sé hoc & cau truc dir liéu nho duoc thuc hién bang nhiéu ché dé truy xuat dix
liéu nhanh trén RAM noi. Tap Iénh cung cép mot bang tién dung cua nhirng Iénh s6 hoc 8 Bit
gom ca lénh nhan va Iénh chia. N6 cung cap nhitng h trg mo rong trén Chip dung cho nhitng
bién mot Bit nhu 1a kiéu dir liéu riéng biét cho phép quan ly va kiém tra Bit truc tiép trong
diéu khién va nhitng h¢ thong logic doi hoi x Iy luan ly.

8951 la mot vi diéu khién 8 Bit, ché tao theo cong nghé¢ CMOS chit lwong cao, cong
suat thap voi 4 KB PEROM (Flash Programeable and erasable read only memory). Thiét bi
nay duogc ché tao bang cach st dung b nhd khong béc hoi mat do cao cua ATMEL va tuong
thich vai chuan cong nghiép MCS-51 Vé tap Iénh va cac chan ra. PEROM ON-CHIP cho phép
bo nhd 1ap trinh dugc lap trinh trong hé thong hodc bai mot Iap trinh vién binh thuong. Bang
cach két hop mot CPU 8 Bit véi mot PEROM trén mét Chip don, ATMEL AT89C51 la mot
vi diéu khién manh (c6 cong suat l6n) ma no cung ap mot sy linh dong cao va giai phap vé gia
ca dbi véi nhiéu ung dung vi diéu khién.

ATB89C51 cung cap nhitng dic tinh chuan nhu sau: 4 KB bé nha chi doc ¢6 thé xda va
lap trinh nhanh (EPROM), 128 Byte RAM, 32 duong 1/0, 2 TIMER/COUNTER 16 Bit, 5
vecto ngat ¢6 cau tric 2 mac ngat, mot Port ndi tiép béan song cong, 1 mach dao dong tao
xung Clock va bo dao dong ON-CHIP. Thém vao d6, AT89C51 duoc thiét ké véi logic tinh
cho hoat dong dén murc khong tan sb va hd tro hai phén mém c6 thé lya chon nhiing ché do
tiét kiém cong suat, ché d6 cho (IDLE MODE) sé& dimng CPU trong khi van cho phép RAM,
timer/counter, port ndi tiép va hé thong ngat tiép tuc hoat dong. Ché do giam cong suat s& luu
ndi dung RAM nhung s& treo bo dao dong lam mat kha nang hoat dong cua tat ca nhitng chirc
nang khéac cho dén khi Reset hé thong.

Céc dic diém cua 8951 dwoc tom tat nhu sau:

] 4 KB bo nhd c6 thé 1ap trinh lai nhanh, c6 kha niang tgi 1000 chu ky ghi xoa
"] Tan s6 hoat dong tir: OHz dén 24 MHz

3 muc khda bo nhé lap trinh

2 bo Timer/counter 16 Bit

128 Byte RAM noi.

4 Port xuét /nhap 1/0 8 bit.

Giao tiép ndi tiép.

64 KB vung nhé mé ngoai
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[ 64 KB vung nhé dit liéu ngoai.

11 Xt ly Boolean (hoat dong trén bit don).
7] 210 vj tri nhé cé thé dinh vi bit.

1 4 us cho hoat dong nhan hoac chia.

2.So dé khéi ciia AT89C51 duwoc trinh bay ¢ hinh 1-1

INT1\
INTO\
SERIAL PORT
TEMERO
TEMER1
TEMER2 444444444444444444444444444444444
8032\8052 o
128 byte ROM TEMER?2
R'i"\" 0K: 8032\8052
8032\8052
e | o || 0S|
yte 8K:8052
T REGISTE RAM TEMER1 |«
CPU
BUS SERIAL
CONTROL 1/0 PORT PORT
OSCILATOR .
0~ EA— | brALR
L . RST_  — PSEN\ PO Pl P2 |:>3 v
Address\Data TXD RXD
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I1. KHAO SAT SO PO CHAN 8951, CHUC NANG TUNG CHAN:
1.So' d6 chan 8951 :

30pF | 40

I 19 Vee 32 AD7
nm 1 XTAL.1 PO.7 |-33AD6
12MHz [ ] P06 |-34AD5
1l T P05 |35-AD4
30pF 18 XTAL.2 PO.4 |-36-AD3
. P03 |-37.AD2
—= P02 |-38AD1
4—2-9—CPSEN\ PO.1  [39ABO

P0.0

8

<«———1 ALE PL7 [F—
30 pL6 [6—
PL5 5—
—31Y EA\ PL4 [
P13 [—
PL2 f2—
9 | RST 8951 PL1 |+—

PL.0
RD 11 P37 o
Npd 16] pas P27 |27AH
) 5] oo P26 [26AL3
To 14 | P3l4 P2.5 —25AT2
13 : P24 |24AH
i e
TXD 1l g3y P2.2 a1 g

rxo —2 p3o g;:é

Vss

Hinh1-2 So dé_c@nzluc 8951
2.Chuc nang cac chan cua 8951 —

- 8951 c6 tat ca 40 chan c6 chtrc nang nhu cac dudng xuat nhap. Trong d6 ¢ 24 chan
c6 tac dung kép (c6 nghia 1 chan c¢6 2 chirc nang), mdi duong co thé hoat dong nhu duong
xuat nhap hoic nhu duong diéu khién hozc 1a thanh phan cuaa cac bus dit liéu va bus dia chi.

a.Céac Port:
O PortO:

- Port 0 Ia port c6 2 chirc nang & céc chan 32 — 39 cua 8951. Trong cac thiét ké ¢& nho
khéng duing bo nhé ma rong né co chirc nang nhu cac dudng 10. DI véi cac thiét ké ¢ lon
¢ bo nhé ma rong, n6 duoc két hop gitra bus dia chi va bus di liéu.

O Portl:

- Port 1 Ia port 10 trén céc chan 1-8. Cac chan duoc ky hiéu P1.0, P1.1, P1.2, ... c6
thé diing cho giao tiép voi cac thiét bi ngoai néu can. Port 1 khdng c6 chac nang khac, vi vay
chiing chi duoc diing cho giao tiép véi cac thiét bi bén ngoai.

O Port2:

- Port 2 1a 1 port ¢ tac dung kép trén cac chan 21- 28 dugc dung nhu cac duong xuat

nhap hoic la byte cao cua bus dia chi dbi voi cac thiét bi ding b nhé mé rong.
O Port3:
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- Port 3 la port ¢c6 tac dung kép trén cac chan 10-17. Céac chan cuaa port nay c6 nhiéu
chuc nang, cac céng dung chuyén doi co lién hé véi cac dac tinh dac biét cua 8951 nhu ¢
bang sau:

Bit Tén Chuc nang chuyén doi
P3.0 RXT Ng6 vao dir liéu noi tiép.

P3.1 TXD Ngb xuat dir liéu ndi tiép.

P3.2 INTO\ Ngb vao ngat cing thir 0.

P3.3 INT1\ Ngb vao ngat cing thu 1.

P3.4 TO Ng6 vao cuaTIMER/COUNTER thu O.
P3.5 T1 Ng6 vao cuaTIMER/COUNTER thur 1.
P3.6 WR\ Tin hiéu ghi dir liéu Ién bo nhé ngoai.
P3.7 RD\ Tin hiéu doc bo nhé dit liéu ngoai.

b.Céc ngd tin hiéu diéu khién:
O Ngb tin hiéu PSEN (Program store enable):
- PSEN Ia tin hiéu ngd ra & chén 29 co tac dung cho phép doc bo nhé chuong trinh ma
rong thuong dugc ndi dén chan OE\ (output enable) cua Eprom cho phép doc cac byte ma
Ignh.

- PSEN ¢ mic thap trong thoi gian Microcontroller 8951 Iy Iénh. Cac ma Iénh cua
chuong trinh dugc doc tir Eprom qua bus dit liéu va duoc chét vao thanh ghi Iénh bén trong
8951 d¢é giai ma lénh. Khi 8951 thi hanh chuong trinh trong ROM noi PSEN s& & mtc logic 1.

O Ngo tin hi¢u diéu khién ALE (Address Latch Enable):

- Khi 8951 truy xuat bo nhod bén ngoai, port 0 c¢6 chic nang la bus dia chi va bus dix
lieu do @6 phai tach cac duong dit liéu va dia chi. Tin hiéu ra ALE & chan tha 30 dung lam tin
hiéu diéu khién dé giai da hop cac duong dia chi va dit liéu khi két ndi chiing véi 1C chét.

- Tin hiéu ra ¢ chan ALE la mét xung trong khoang thoi gian port 0 dong vai tro la dia
chi thap nén chét dia chi hoan toan ty dong.

Céc xung tin hiéu ALE c6 toc do bang 1/6 lan tan s6 dao dong trén chip va c6 thé duogc
dung 1am tin hiéu clock cho cac phan khéc caa hé théng. Chan ALE duoc dung lam ngd vao
xung lap trinh cho Eprom trong 8951.

O Ngbo tin hiéu EA\(External Access) :

- Tin hiéu vao EA\ ¢ chan 31 thuong dwoc mét 1én mac 1 hoac mic 0. Néu & muc 1,
8951 thi hanh chuong trinh tr ROM ngi trong khoang dia chi thip 8 Kbyte. Néu ¢ muc 0,
8951 s& thi hanh chuong trinh tir bo nhé mé rong. Chan EA\ dugc liy 1am chan cép nguon
21V khi lap trnh cho Eprom trong 8951.

O Ngb6 tin hiéu RST (Reset):

-Ngd vao RST ¢ chén 9 1a ngb vao Reset cua 8951. Khi ngd vao tin hiéu nay dua Ién
cao it nhat 1a 2 chu ky may, cac thanh ghi bén trong dugc nap nhitng gia tri thich hgp dé khoi
dong hé thdng. Khi cap dién mach ty dong Reset.

O Céac ngd vao b giao dong X1,X2:

-Bo dao dong duoc duoc tich hop bén trong 8951, khi str dung 8951 ngudi thiét ké chi
can két ndi thém thach anh va céc tu nhu hinh v& trong so do. Tan sb thach anh thuong st
dung cho 8951 1a 12Mhz.

3 Chan 40 (Vce) duge ndi lén nguon 5V.

111.CAU TRUC BEN TRONG VI PIEU KHIEN

1. T6 chirc bé nhé:
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FF

00

ON-CHIP
Memory

FFFF

0000

Bang tom tat caq

CODE
Memory

Enable
via
PSEN

FFFF
DATA
Memory
Enable
0000 via
RD & WR
vung nhé 8961.

Hinh 1.3 : External Momery
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Ban dd b nhé Data trén Chip nhw sau:

Dia chi Dia chi
byte bia chi bit byte bia chi bit
7F FF
FO|F7|F6|F5|F4|F3|F2|F1|F0| B
RAM da dung
E0|E7|E6|E5|E4 |[E3|E2|E1|E0]| ACC
DO |D7[D6|D5|D4|D3]|D2|D1[D0| PSW
30 B8| - | - | - [BC[|BB[BA[B9[B8| IP
2F |7F|7E|7D|7C|7B[7A[ 79|78
2E 7776757473 |72]71[70 B0 |B7|B6|B5|B4|B3|B2|B1[B0| P.3
2D |6F |6E[6D|6C|6B|6A |69 |68
2C| 67|66 |65|64[63]62]61]60 As|AF] | JAc|ABJAAJA9[A8]| IE
2B |5F |5E [5D|5C|5B|5A[59 (58
2A |57 (56 |55 |54 53|52 |51 |50 A0 |A7|A6|A5| A4 |A3|A2[AL[AD| P2
29 |4F [4E [4D[4C|4B|4A 49|48
28 (4746 45 (44 [43|42]41]40 99 | khdng duoc dia chi hod bit | SBUF
27 |3F |3E[3D|3C|3B|3A[3938 98 | 9F [9E [9D | 9C [9B|9A| 99 | 98 |SCON
2637(36(35[34[33[32]31]30
25 |2F [2E|2D|2C[2B[2A[29]28 90 (97[96[95]94 [93]92]91|90]| P1
24 (27]26(25[24[23]22]21]20
23 |1F|1E[1D|1C|1B|1A|19]18 8D| khdng duoc dia chi hod bit | TH1
22|17|16|15(14 (13|12 |11]10 8C khdng dugc dia chi hod bit THO
21 |0F [0E|[0D[0C[0B|0A |09 08 8B| khéng duoc dia chi hod bit | TL1
20[07]06[05[04[03]02]01]00 8A| khdng duoc dia chi hod bit | TLO
1F Bank 3 89 khdng dugc dia chi hod bit | TMO
D
18 88 |8F |8E [8D|8C[8B[8A| 89 |88 |TCON
17 Bank 2 87 khdng dugc dia chi hod bit  |PCON
10
OF Bank 1 83 khdng dugc dia chi hod bit DPH
08 82 khdng dugc dia chi hod bit DPL
07 Bank thanh ghi 0 81 khdng dugc dia chi hod bit SP
00 (mic dinh cho RO -R7) 888786 85|84 [83[82]81[80] PO
RAM CAC THANH GHI CHUC NANG PAC BIET

- Bo nhé trong 8951 bao gém ROM va RAM. RAM trong 8951 bao gom nhiéu thanh
phan: phan huu trir da dung, phan luu trir dia chi hda timg bit, cac bank thanh ghi va céc thanh
ghi chtrc nang dac bigét.

- 8951 ¢6 bg nhé theo cau tric Harvard: c6 nhitng viing bo nhé riéng biét cho chuong
trinh va dit liéu. Chuong trinh va dit liéu c6 thé chtra bén trong 8951 nhung 8951 vén c6 thé
két ndi véi 64K byte bo nhé chuong trinh va 64K byte di ligu.

Hai dgc tinh can cha y la:

@ Céc thanh ghi va céc port xuat nhap da duoc dinh vi (xac dinh) trong b nhé va co

thé truy xuét tryc tiép gidng nhu cac dia chi bo nhé khac.
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@ Ngin xép bén trong Ram ndi nho hon so véi Ram ngoai nhu trong céc bo

Microprocontroller khac.

RAM bén trong 8951 dugc phén chia nhu sau:

@ Céc bank thanh ghi c6 dia chi tir 00H dén 1FH.

@ RAM dia chi hda tung bit c6 dia chi tir 20H dén 2FH.
@ RAM da dung tir 30H dén 7FH.

@ Céc thanh ghi chtic nang dac biét tir 80H dén FFH.

O RAM dadung:

- Mic du trén hinh vé cho thiy 80 byte da dung chiém cac dia chi tir 30H dén 7FH, 32 byte
dudi tir 00H dén 1FH ciing c6 thé dung véi muc dich tuong tu (méac du cac dia chi nay da co
muc dich khéc).

- Moi dia chi trong ving RAM da dung déu cé thé truy xuat ty do dung kiéu dia chi truc
tiép hoic gian tiép.

O RAM c6 thé truy xuit tirng bit:

- 8951 chwra 210 bit dugc dia chi hoa, trong d6 cd 128 bit c6 chua cic byte c6 chaa céc dia
chi tir 20F dén 2FH va cac bit con lai chira trong nhém thanh ghi ¢é chic nang dac biét.

- Y tuong truy xuét ting bit bang phan mém la cac dic tinh manh caa microcontroller xir
ly chung. Céac bit c6 thé duoc dat, x6a, AND, OR, ..., véi 1 lénh don. Pa sb cac
microcontroller xu 1y doi hoi mot chudi lénh doc— sira- ghi dé dat duoc muc dich tuong tu.
Ngoai ra cac port ciing c6 thé truy xuat dugc tung bit.

- 128 bit truy xuét ting bit nay ciing c6 thé truy xuat nhu cac byte hoac nhu cac bit phu
thudc vao Iénh dugc dung.

O Céc bank thanh ghi:

- 32 byte thap cua bd nhé noi duge danh cho cac bank thanh ghi. Bo 1énh 8951 hd tro 8
thanh ghi c6 tén 1a RO dén R7 va theo mic dinh sau khi reset hé thong, cac thanh ghi nay c6
c4c dia chi tir 00H dén 07H.

- Céc lénh dung cac thanh ghi RO dén R7 s& ngan hon va nhanh hon so véi céc 1énh co
chirc niang tuong trng ding kiéu dia chi tryc tiép. Cac dit liéu dwoc ding thuong xuyén nén
dung mot trong cac thanh ghi nay.

- Do c6 4 bank thanh ghi nén tai mot thoi diém chi c6 mot bank thanh ghi duoc truy xuét
boi cac thanh ghi RO dén R7 dé chuyén ddi viéc truy xuat cac bank thanh ghi ta phai thay doi
céc bit chon bank trong thanh ghi trang thai.

2. Cac thanh ghi c6 chac nang dac biét:

- Céc thanh ghi noi cua 8951 duoc truy xuat ngam dinh bai bo lénh.

- Céc thanh ghi trong 8951 duoc dinh dang nhu mot phan cia RAM trén chip vi vay mdi
thanh ghi s& c6 mét dia chi (ngoai trir thanh ghi bo diém chuong trinh va thanh ghi lénh vi céc
thanh ghi nay hiém khi bi téc dong truc tiép). Ciing nhu RO dén R7, 8951 c6 21 thanh ghi c6
chuc nang dac biét (SFR: Special Function Register) ¢ vung trén cia RAM néi tu dia chi 80H
deén FFH.

Cha y: tat ca 128 dia chi tir 80H dén FFH khdng duoc dinh nghia, chi c6 21 thanh ghi
c6 chic nang dic biét duoc dinh nghia san cac dia chi.

- Ngoai trir thanh ghi A ¢6 thé dugc truy xuat ngam nhu da néi, da s6 cac thanh ghi c6 chuc
niang dic biét SFR co thé dia chi hoa tirng bit hoic byte.

e Thanh ghi trgng thai chuong trinh (PSW: Program Status Word):
Tt trang théi chuong trinh ¢ dia chi DOH dugc tém tit nhu sau:

BIT SYMBOL ADDRESS | DESCRIPTION

PSW.7 CY D7H Cary Flag
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PSW.6 AC D6H Auxiliary Cary Flag
PSW.5 FO D5H Flag 0

PSW4 RS1 D4H Register Bank Select 1
PSW.3 RSO D3H Register Bank Select 0

00=Bank 0; address 00H+07H

01=Bank 1; address 08H-+-0FH

10=Bank 2; address 10H+17H

11=Bank 3; address 18H-+1FH

PSW.2 ov D2H Overlow Flag
PSW.1 - D1H Reserved
PSW.0 P DOH Even Parity Flag

Chic nang tieng bit trang théi chwrong trinh

e Co Carry CY (Carry Flag):

- Co nhd ¢6 tac dung kép. Thong thuong nd dugc dung cho céc 1énh toan hoc: C=1
néu phép todn cong co sy tran hoac phép trie c6 mugn va nguoc lai C= 0 néu phép toan cong
khong tran va phép trie khdng c6 mugn.

e Co Carry phu AC (Auxiliary Carry Flag):
, - Khi cong phfrng gia tri BCD (Binary Code Decimal), c& nhé phu AC duoc set néu
két qua 4 bit thap nam trong pham vi diéu khién 0AH- OFH. Nguoc lai AC=0
e Co 0 (Flag 0):
Co 0 (FO) 1a 1 bit co da dung dung cho céc tng dung cua ngudi dung.
e Nhiing bit chon bank thanh ghi truy xudt:

- RS1 va RSO quyét dinh day thanh ghi tich cyc. Ching dugc x0a sau khi reset hé
thong va duoc thay doi boi phan mém khi can thiét.

- Tuy theo RS1, RSO =00, 01, 10, 11 sé dugc chon Bank tich cuc twong ung la Bank
0, Bank1, Bank2, Bank3.

RS1 RSO BANK
0 0 0
0 1 1
1 0 2
1 1 3

e Cotran OV (Over Flag):
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- Co tran duoc set sau mot hoat dong cong hoac trir néu ¢6 su tran toan hoc. Khi cac
s6 ¢6 dau duoc cong hoac trir véi nhau, phan mém c6 thé kiém tra bit nay dé xac dinh xem két
qua c6 nam trong tam xac dinh khdng. Khi cac s6 khdng c6 dau duoc cong bit OV duoc bo
qua. Céc két qua lon hon +127 hoac nho hon —128 thi bit OV = 1.

e Bit Parity (P):

- Bit tw dong dugc set hay Clear & m&i chu ky méy dé Iap Parity chin véi thanh ghi A.
Su dem cac bit 1 trong thanh ghi A cong véi bit Parity lun ludn ghﬁn. Vi du A chua
10101101B thi bit P set 1én mot dé tong s6 bit 1 trong A va P tao thanh so6 chan.

- Bit Parity thuong duoc duing trong su két hop vei nhing thi tuc cua Port noi tiép dé
tao ra bit Parity truéc khi phadt di hoac kiém tra bit Parity sau khi thu.

e ThanhghiB:

- Thanh ghi B ¢ dia chi FOH dugc dung cung véi thanh ghi A cho cac phép toan nhan
chia. Lénh MUL AB s& nhan nhitng gia tri khong dau 8 bit trong hai thanh ghi A va B, rdi tra

vé két qua 16 bit trong A (byte cao) va B (byte thap). Lénh DIV AB Iay A chia B, két qua
nguyén dat vao A, sé du dit vao B.

- Thanh ghi B ¢c6 thé dugc dung nhu mét thanh ghi dém trung gian da muc dich. N6 1a
nhiing bit dinh vi théng qua nhitng dia chi tr FOH+F7H.

e Con tré Ngan xép SP (Stack Pointer):

- Con tré ngan xép 1a mot thanh ghi 8 bit ¢ dia chi 81H. N6 chira dia chi cia cua byte
dir liéu hién hanh trén dinh ngan xép. Cac Iénh trén ngan xép bao gom cac Iénh cét dir liu
vao ngan xép (PUSH) va lay dir liéu ra khoi ngan xép (POP). Lénh cat dir liéu vao ngan xép
s& lam tang SP trudc khi ghi dir liéu va lénh Iay ra khoi ngan xép s& lam giam SP. Ngan xép
caa 8031/8051 duoc giir trong RAM ni va gisi han céc dia chi c6 thé truy xuat bang dia chi
gian tiép, ching la 128 byte dau caa 8951.

- Pé khoi dong SP véi ngan xép bat dau tai dia chi 60H, cac lénh sau day duoc dung:
MOV SP, #5F

- V6i Ignh trén thi ngan xép cua 8951 chi c6 32 byte vi dia chi cao nhat cua RAM trén
chip 14 7FH. S& di gia tri 5FH dugc nap vao SP vi SP tang Ién 60H trugc khi cat byte di ligu.

- Khi Reset 8951, SP s& mang gia tri mac dinh 1a 07H va dir liéu dau tién s& dugc cat
vao 6 nhé ngan xép cé dia chi 08H. Néu phan mém ung dung khong khoi dong SP mot gia trj
moi thi bank thanh ghi 1 ¢c6 thé ca 2 va 3 s& khong dung duoc vi ving RAM nay da dugc
dung lam ngan xép. Ngan xép dugc truy xuat truc tlep bang céc lénh PUSH va POP dé luu trix
tam thoi va Iay lai dir liéu, hodc truy XUt ngam bang lénh goi chuong trinh con (ACALL,
LCALL) va céc lénh tro vé (RET, RETI) dé luu trir gia tri caa bo d¢ém chuong trinh khi bét
dau thyc hién chuong trinh con va ly lai khi két thiic chuong trinh con ...

e Con tro dir ligu DPTR (Data Pointer) :

-Con tré dir liéu (DPTR) dugc diing dé truy xuat bo nhé ngoai la mot thanh ghi 16 bit
¢ dia chi 82H (DPL: byte thap) va 83H (DPH: byte cao). Ba Iénh sau sé ghi 55H vao RAM
ngoai ¢ dia chi 1000H:
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MOV A, #55H
MOV DPTR, #1000H
MOV @DPTR, A

- Lénh dau tién diing d¢ nap 55H vao thanh ghi A. Lénh thir hai diing dé nap dia chi
cua 6 nhg can leu gia tri 55H vao con tro dir lieu DPTR. Lénh tha ba s& di chuyén noi dung
thanh ghi A (1a 55H) vao 6 nhd RAM bén ngoai c6 dia chi chaa trong DPTR (la 1000H)

e CA4c thanh ghi Port (Port Register):

- Céc Port cna 8951 bao gém Port0 ¢ dia chi 8QH, Portlﬁ o dia chi 90H, Port2 & dia
chi AOH, va Port3 ¢ dia chi BOH. Tat ca cac Port nay déu cd thé truy xuat ting bit nén rat
thuan tién trong kha nang giao tiep.

e Cac thanh ghi Timer (Timer Register):

- 8951 c6 chira hai bo dinh thoi/bd dém16 bit dugc dung cho viéc dinh thoi dugc dém
su kién. Timer0 & dia chi 8AH (TLO: byte thap) va 8CH (THO: byte cao). Timerl ¢ dia chi
8BH (TL1: byte thip) va 8DH (TH1: byte cao). Viéc khai dong timer dugc SET boi Timer
Mode (TMOD) ¢ dia chi 89H va thanh ghi diéu khién Timer (TCON) & dia chi 88H. Chi c6
TCON duoc dia chi hoa tirng bit.

e CA4c thanh ghi Port ngi tiép (Serial Port Register):

- 8951 chira mot Port ndi tiép cho viéc trao d6i théng tin véi cac thiét bi ni tiép nhu
may tinh, modem hoic giao tiép ndi tiép vai cac IC khac. Mot thanh ghi dém dir ligu noi tiép
(SBUF) & dia chi 99H s&dir cahai dit liéu truyén va dir liéu nhap. Khi truyén dir liéu ghi 1én
SBUF, khi nhan di liéu thi doc SBUF. Cac mode van khac nhau duoc lap trinh qua thanh ghi
diéu khién Port ndi tiép (SCON) dugc dia chi hoa ting bit ¢ dia chi 98H.

e C4c thanh ghi ngdt (Interrupt Register):

- 8951 c0 cau triic 5 ngudn ngat, 2 mic uu tién. Céc ngat bi cam sau khi bj reset he
thong va sé dugc cho phép bang viét ghi thanh ghi cho phép ngat (IE) ¢ dia chi A8H. Ca hai
duoc dia chi hda tung bit.

e Thanh ghi diéu khién nguon PCON (Power Control Register):

- Thanh ghi PCON khong ¢6 bit dinh vi. N6 ¢ dia chi 87H chira nhiéu bit diéu khién.
Thanh ghi PCON duogc tom tat nhu sau:
Bit 7 (SMOD): Bit c6 téc ¢6 Baud & mode 1, 2, 3 ¢ Port néi tiép khi set.
1 Bit6, 5, 4: Khong cé dia chi.
1 Bit 3 (GF1) : Bit co da nang 1.
1 Bit 2 (GFO) : Bit co danang 2 .
il
il

O

Bit 1~ (PD) : Set dé khai dong mode Power Down va thoét dé reset.
Bit 0 (IDL): Set dé khoi dong mode Idle va thoat khi ngat mach hoc reset.

Céc bit diéu khién Power Down va ldle c6 tac dung chinh trong tat ca cac I1C ho MSC-
51 nhung chi duogc thi hanh trong su bién dich cia CMOS.

3. Bé nhé ngoai (external memory):
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- 8951 c06 kha nang m¢ rong b nhé 1en dén 64K byte bo nhé chuong trinh va 64k byte
bo nhé dir lieu ngoai. Do d6 ¢ thé dung thém RAM va ROM néu can.

- Khi dung b nhé ngoai, Port0 khdng con chuc nang 1/0 nira. N6 dugc két hop giira
bus dia chi (A0-A7) va bus dit ligu (DO-D7) véi tin hi¢u ALE de chét byte caa bus dia chi chi
khi bat dau moi chu ky bo nhé. Port dugc cho la byte cao cua bus dia chi.

Truy xudt bg nhé ma ngoai (Acessing External Code Memory):

- B0 nh& chuong trinh bén ngoai la b nhé ROM  dugc cho phép cua tin hi¢u
PSEN\. Su két noi phan cung cta by nhd EPROM nhu sau:
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Port 0 <' > DO+ D7

— L\

EA

O:L—_ 74HC373 AO = A7
8951 O D

ALE G EPROM
Port 2 > A8 = Al5
PSEN P A oe

T4 —Accessing External Code Memory (Truy xuat b g mid ngoai)

- Trong mot chu ky may tiéu biéu, tin hiéu ALE tich cuc 2 lan. Lan thi nhat cho phép
74HC373 mo cong chét dia chi byte thap, khi ALE xudng 0 thi byte thap va byte cao cua bo dém
chuong trinh déu c6 nhung EPROM chwa xuat vi PSEN\ chua tich cuc, khi tin hiéu 18n mot tro
lai thi Port 0 d& c6 dix liéu 1a Opcode. ALE tich cyc lan thi hai dwoc giai thich twong tu va byte 2
duoc doc tir bo nhé chuong trinh. Néu Iénh dang hién hanh 1a 1énh 1 byte thi CPU chi doc
Opcode, con byte tht hai bo di.

o Truy xudt bé nhé diz lieu ngoai (Accessing External Data Memory):

- B6 nhé dir liéu ngoai la mot béd nhd RAM  duoc doc hoac ghi khi dugc cho phép cuaa
tin hiu RD\ va WR. Hai tin hi¢u nay nam ¢ chan P3.7 (RD) va P3.6 (WR). Lénh MOVX
duogc dung dé truy xuat bo nhé dir liéu ngoai va dung mot bo dém dir liéu 16 bit (DPTR), RO
hoac R1 nhu la mét thanh ghi dia chi.

- Cac RAM c6 thé giao tiép voi 8951 twong tu cach thirc nhu EPROM ngoai trir chan

RD\ cua 8951 ndi voi chan OE\ (Output Enable) cia RAM va chan WR\ ciia 8951 ndi voi
chanWE \cua RAM. Su ndi cac bus dia chi va dir liéu twong tu nhu cach noi caa EPROM.

Port 0 <‘ > DO + D7
RAM
EA\ Ol 74HC373 AO = A7
8951 = O D
ALE G
Port 2 > A8 =+ Al15
RD\ | o OF\
WR\ B 3 WE\
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e Sy giai ma dia chs (Address Decoding):

- Sy giai ma dija chi 1a mot yéu cau tat yéu dé chon EPROM, RAM, 8279, ... Sy giai
méa dia chi d6i véi 8951 dé chon cac ving nhé ngoai nhu cac vi didu khién. Néu céc con
EPROM hoic RAM 8K duoc dung thi cac bus dia chi phai dwgc giai ma dé chon cac IC nhé
nam trong pham vi gigi han 8K: 0000H=1FFFH, 2000H-+3FFFH, ...

- Mot céch cuy thé, IC giai ma 74HC138 duoc ding vai nhitng ngd ra cia nd duoc ndi
voi nhitng ngd vao chon Chip CS (Chip Select) trén nhitng IC nhé EPROM, RAM, ... Hinh
sau day cho phép két noi nhieu EPRGM va RAM.

Address Bus (A0 + Al5)

Data Bus (DO + D7)

i 1L

PSEN\[ po . p7 RD\ 106 bo- b7
OE WR\_ —1 w
—l\ EPROM RAM
—l/ A0 + A12 __1/ A0 + A12
__| 8KBuytes 8K Bytes
cs — cs
—[CS _{CS

ZAHIC12Q
C
B
A

E Select other

R EO . EPROM/RAM
Hiahy £ iy S3 Decoding (Giai ma dia chi)

o Ok, wWwN B O

e Sy dé Ién nhau cua cac ving nhé di liéu ngoai:

- Vi bo nhé chwong trinh 1a ROM, nén nay sinh mot van dé bat tién khi phét trién phan
mém cho vi diéu khién. Mot nhurgc diém chung cua 8951 la cac vang nhé dir liéu ngoai
nam dé 1én nhau, vi tin hiéu PSEN\ duoc dung dé doc b nhd mé ngoai va tin hiéu RD\
duoc dung dé doc bd nho dit liéu, nén mot bo nhé RAM ¢é thé chira ca chuong trinh va
dir liéu bang céch ndi duong OE\ cia RAM dén ngd ra mot cong AND c6 hai ngd vao
PSEN\ va RD\. So &6 mach nhu hinh sau cho phép cho phép bo nhé RAM ¢6 hai chic
nang vira la bo nhé chuong trinh vira 1a bo nha dir liéu:
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RAM
PSEN\
WR\
WR\
Hinh 1.6 : . ___ spping the Extermattodeand data space

-Vay mét chuong trinh ¢6 thé dugc tai vao RAM bang cach xem né nhu b nhé di
liéu va thi hanh chuong trinh bang cdch xem né nhu bo nhé chuong trinh.

Hogt dong Reset:
- 8951 c6 ngd vao reset RST tac dong & muc cao trong khoang thoi gian 2 chu ky xung

may, sau d6 xudng mirc thap dé 8951 bat dau lam viéc. RST c6 thé kich bang tay bang mot
phim nhan thuong hé, so d6 mach reset nhu sau:

Hinh 1.7 : Manual Reset
Trang thai cua tat ca cac thanh ghi trong 8951 sau khi reset hé théng dugc tom tit nhur

sau:
Thanh ghi Noi dung

DBém chuong trinh PC 0000H
Thanh ghi tich layA O00H
Thanh ghi B O00H
Thanh ghi thai PSW O00H

SP 07H
DPRT 0000H
Port 0 dén port 3 FFH

IP XXX0 0000 B
IE 0X0X 0000 B
Cac thanh ghi dinh thoi O00H
SCON SBUF O0H
PCON (HMOS) OOH
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PCON (CMOS)

OXXX XXXXH
0XXX 0000 B

-Thanh ghi quan trong’nhét la thanh ghi b dém chuong trinh PC dugc reset tai dia chi
0000H. Khi ngd vao RST xudng muc thap, chuong trinh ludn bat dau tai dia chi 0000H cua
bd nhé chuong trinh. Noi dung cia RAM trén chip khdng bi thay doi boi tac dong cua ngd

Vao reset.

II. HOAT PONG TIMER CUA 8951:

1. Gigi Thiéu:

- B6 dinh thoi cua Timer la mot chudi cac Flip Flop dugc chia lam 2, n6 nhan tin hi¢u
vao 1a mot nguon xung clock, xung clock dugc dua vao Flip Flop thir nhat 1a xung clock cua
Flip Flop thir hai ma n6 ciing chia tan so6 clock nay cho 2 va ct tiép tuc.

- Vi mdi tang ké tiép chia cho 2, nén Timer n tang phai chia tan s6 clock ngd vao
cho 2". Ngb ra cua tang cudi cung la clock caa Flip Flop tran Timer hoic cd ma né
kiém tra boi phan mém hodc sinh ra ngat. Gia tri nhi phan trong cac FF cua b
Timer c6 thé duoc nghi nhu dém xung clock hoic céc sy kién quan trong boi vi
Timer duoc khai dong. Vi du Timer 16 bit c6 thé dém dén tir FFFFH sang 0000H.

- Hoat dong cua Timer don gian 3 bit dwgc minh hoa nhu sau:

Lo ok Lo

3l L

OJ Flag FF
b Q —D Qp—

D Qo P Q > Q2 D Qs
(LSB) MSB FLAG
Hinh 1.8 : Timer Flip-Flops
Clock 0 1 2 ] 4 5 6 7
Qo (LSB) |
Q1
Q2 (MSB)
Count
Flag

Hinh 1.9 : Biéu P6 Thoi Gian

_th
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- Trong hinh trén mdi ting la mot FF loai D phu dinh tac dong canh xudng dugc hoat dong
& mode chia cho 2 (ngd ra Q\ dugc ndi vao D). FF cd 1a mot bo chdt don gian loai D dugc set
boi ting cudi cung trong Timer. Trong biéu d6 thoi gian, tang dau doi trang thai & % tan sé
clock, tang tha hai ddi trang thai o tan sb % tan s clock ... S6 ¢ém dugc biét & dang thap
phan va duoc kiém tra lai dé dang bai viéc kiém tra céc tang caa 3 FF. Vi du s6 dém “4” xuit
hién khi Q2=1, Q1=0, Q0=0 (41=100,).

- Céc Timer duogc ung dung thuc té cho céc hoat dong dinh huéng. 8951 c6 2 bo
Timer 16 bit, mdi Timer ¢ 4 mode hoat dong. Cac Timer dung dé dém gio, dém céc sy kién
can thiét va sy sinh ra tbc do cua tbc d6 Baud bai sy gin lién Port néi tiép.

’ - M&i su dinh thoi 1a mot Timer 16 bit, do d6 tang cudi ciing 1a tang thir 16 sé& chia tan
s6 clock vao cho 2'° = 65.536.

- Trong cac ung dung dinh thoi, 1 Timer duoc lap trinh dé tran & mot khoang thoi gian
déu dan va duoc set ¢ tran Timer. Co duoc dung dé dong bo chuong trinh dé thuc hién mot
hoat dong nhu viéc dua t6i 1 ting cac ngd vao hoac goi dir lisu dém ngd ra. Cac tng dung
khéc c6 st dung viéc ghi gio déu déu cua Timer dé do thoi gian da trdi qua hai trang thai (vi
du do d6 rong xung).Viéc dém maot su kién duoc dung dé xac dinh sé lan xuat hién cua sy
kién do, tirc thoi gian tri qua gitra cac sy kién.

- Céc Timer caa 8951 duoc truy xuat boi viéc dung 6 thanh ghi chic nang dic biét

nhu sau:

Timer SFR Purpose Address Bit-Addressable
TCON Control 88H YES

TMOD Mode 89H NO

TLO Timer 0 low-byte 8AH NO

TL1 Timer 1 low-byte 8BH NO

THO Timer 0 high-byte 8CH NO

TH1 Timer 1 high-byte 8DH NO

2. Thanh ghi mode timer tmod (TIMER MODE REGITER):

- Than™ ghi mode gém hai nhém 4 bit 1a: 4 bit thap dat mode hoat dong cho Timer 0
va 4 bit cao dit mode hoat dong cho Timer 1. 8 bit cua thanh ghi TMOD dugc tém tit nhu
sau:
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Bit Name Timer Description
7 GATE 1 Khi GATE = 1, Timer chi lam viéc khi INT1=1
6 CIT 1 Bit cho dém su kién hay ghi gio

CIT=1:DPém sy kién

CIT =0 : Ghi gio déu dan

5 M1 1 Bit chon mode cua Timer 1
4 MO 1 Bit chon mode cua Timer 1
3 GATE 0 Bit cong cuia Timer 0
2 CIT 0 Bit chon Counter/Timer ctaa Timer 0
1 M1 0 Bit chon mode cua Timer 0
0 MO 0 Bit chon mode cua Timer 0
Hai bit MO va M1 caa TMOD dé chon mode cho Timer 0 hozic Timer 1.
M1 MO MODE DESCRIPTION
0 0 0 Mode Timer 13 bit (mode 8048)
0 1 1 Mode Timer 16 bit
1 0 2 Mode tu dong nap 8 bit
1 1 3 Mode Timer tachra :
Timer 0 : TLO Ia Timer 8 bit dugc diéu khién bsi cac bit
cua Timer 0. THO tuong ty nhung dugc dicu khién boi
céc bit cua mode Timer 1.
Timer 1 : BPugc ngung lai.

- TMOD khéng c6 bit din" vi, né thuong dugc LOAD mot lan bsi phan mém & dau
chuong tr‘!nh dé khoi dong mode Timer. Sau d6 su dinh gid cd thé dung lai, dugc khai dong
lai nhu thé boi su truy xuat cac thanh ghi chac nang dac biét caa Timer khéc.
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3. Thanh ghi diéu khién timer tcon (TIMER CONTROL REGISTER) :

- Thanh ghi diéu khién bao gom cac bit trang thai va cac bit diéu khién bsi Timer 0
va Timer 1. Thanh ghi TCON c6 bit dinh vi. Hoat dong cua tirng bit dugc tom tat

nhu sau:

Bit Symbol | Bit Address | Description

TCON.7 | TF1 8FH Co tran Timer 1 dugc set boi phan cting & su
tran, dugc X0aboi phan mém hodc boi phan
cang khi cac vectoxu ly dén thu tuc phuc vu
ngat ISR

TCON.6 |TR1 8EH Bit diéu khién chay Timer 1 duoc set hodc
x0a bai phan mém dé chay hoac ngung chay
Timer.

TCON.S5 | TFO 8DH Co tran Timer O(hoat dong tuwong ty TF1)

TCON.4 | TRO 8CH Bit diéu khién chay Timer 0 (giéng TR1)

TCON.3 |IE1 8BH Co kicu ngat 1 ngoai. Khi canh xudng xuat
hién trén INT1 thi IE1 dugc x0a bsi phan
mém hodc phan cung khi CPU dinh huéng
den tha tuc phyc vy ngat ngoai.

TCON.2 |[IT1 8AH Co kiéu ngat 1 ngoai duoc set hoac xda bang
phan mém boi canh kich hoat boi sy ngat
ngoai.

TCON.1 |IEO 89H Co canh ngat 0 ngoai

TCON ITO 88H Co kiéu ngit 0 ngoai.

4. Cac mode va co'tran (TIMER MODES AND OVERFLOW) :

- 8951 c6 2 Timer la Timer 0 va timer 1. Ta dung ky hi¢u TLx va Thx dé chi 2 thanh
ghi byte thap va byte cao cua Timer 0 hoac Tmer 1.

4.1. Mode Timer 13 bit (MODE 0) :

Timer Clock - -
— ] TLx(5bit) | THx (8 bit) TFX

Overflow

- Mode 0 la mode Timer 13 bit, trong do byte cao cua Timer (Thx) duoc dat thap va 5
bit trong so thap nhat cua byte thap Timer (TLx) dat cao dé hgp thanh Timer 13 bit. 3 bit cao
cua TLx khéng dung.

4.2. Mode Timer 16 bit (MODE 1):

Timer Clock - -
] TLx(8bhit) | THx (8 bit) » TFx
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Overflow

- Mode 1 la mode Timer 16 bit, twong tw nhu mode 0 ngoai trir Timer nay hoat dong
nhu mot Timer day du 16 bit, xung clock dugc dung véi su két hop céc thanh ghi cao va thap
(TLx, THx). Khi xung clpck duoc nhan vao, b@ dem Timer/ tang 1én 0000H, 0001H, 0002H, .
.., vamot su tran sé€ xuat hién khi cé su chuyén trén bo ¢ém Timer tir FFFH sang 0000H va
s€ set co tran Time, sau d6 Timer dém tiep.

- Co tran 1a bit TFx trong thanh ghi TCON ma n6 s& duoc doc hoac ghi bai phan mém.

- Bit cd trong s6 I6n nhat (MSB) cuia gia tri trong thanh ghi Timer 1a bit 7 ciia THx va
bit c6 trong so6 thap nhat (LSB) da bit 0 cua TLx. Bit LSB doi trang thai ¢ tan so6 clock vao
dugc chia 2'° = 65.536.

- Céc thanh ghi Timer TLx va Thx c6 thé duoc doc hoac ghi tai bét ky thoi diém nao
boi phan mem.

4..3. Mode tw dpng ngp 8 bit (MODE 2) :

Timer Clock -
) TL x (8 bit) TFX
4 Overflow
Reload
TH x (8 bit)

- Mode 2 Ia mode tu dong nap 8 bit, byte thdp TLx ctua Timer hoat dong nhu mot
Timer 8 bit trong khi byte cao THx cua Timer giir gié tri Reload. Khi bo ¢ém tran
tr FFH sang 00H, khéng chi co tran duoc set ma gié tri trong THx ciing dugc nap
vao TLx: Bo dém duoc tiép tuc tir gia tri nay 1én dén sy chuyén trang thai tir FFH
sang 00H ké tiép va ctr thé tiép tuc. Mode nay thi phi hop béi vi cac sy tran xuét
hién cu thé ma mdi luc nghi thanh ghi TMOD va THx duoc khai dong.
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4.4 Mode Timer tach ra (MODE 3):

Timer Clock - -
— | TL1(8bit) | THL@Bbit) —
Overflow
Timer Clock -
TL1 (8 bit) » TFO
Overflow
Timer Clock
THO@bit) ., TF1
Overflow

- Mode 3 1a mode Timer tach ra va la su khac biét cho méi Timer.

- Timer 0 & mode 3 dugc chia la 2 timer 8 bit. TLO va THO hoat dong nhu nhitng
Timer riéng I¢ vai sy tran sé set cac bit TLO va TF1 tuong tng.

- Timer 1 bj dung lai & mode 3, nhung c6 thé duoc khsi dong boi viéc ngét nd vao
mot trong cac mode khac. Chi co nhuoc diém la co tran TF1 cia Timer 1 khong bi anh huong
bai cac sy tran cua Timer 1 boi vi TFL dugc noi véi THO.

- Mode 3 cung cap 1 Timer ngoai 8 bit la Timer th ba cia 8951. Khi vao Timer 0 &
mode 3, Timer c6 thé hoat dong hoic tat boi sy ngét nd ra ngoai va vao trong mode cua chinh
né hoic c6 thé dugc dung bai Port ndi tiép nhu 1a mot méay phét téc d¢6 Baud, hoic né o thé
dung trong huéng nao d6 ma khéng sir dung Interrupt.

5. Cac nguén xung clock (CLOCK SOURCES):

- C6 hai ngudn xung clock ¢ thé dém gio 1a su dinh gio bén trong va sy dém su
kién bén ngoai. Bit C/T trong TMOD cho phép chon 1 trong 2 khi Timer dugc

khoi dong.
Crystal
On Chip Timer
I;; Osillator P - Clock
M ~— 1
TOorT1
pin
CIT
0 = Up (internal Timing)
Hinh 1.10 : Clock Source. 1 = Down (Event Counting)

5.1 Swbdm gi¢bén trong (Interval Timing):

- Néu bit C/T = 0 thi hoat dong cua Timer lién tuc dugc chon vaq bo Timer dugc ghi
gio tir dao dong trén Chip. Mot bo chia 12 dugc thém vao dé giam tan so6 clock dén 1 gia tri
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phii hop véi céc g dung. CAc thanh ghi TLx va THx tang & toc d 1/12 1an tan s6 dao dong
trén Chip. Néu dung thach anh 12MHz thi s¢ dua dén toc d6 clock 1MHz.

- Céc sy tran Timer sinh ra sau mot con s6 ¢ dinh caa nhitng xung clock, né phu
thudc vao gia tri khoi tao dugc LOAD vao cac thanh ghi THx va TLX.

5.2 Swrdém cac s kign (Event Counting):

- Néu bit C/T = 1 thi bo Timer dugc ghi gio tir ngudn bén ngoai trong nhiéu tng
dung, ngudn bén ngoai nay cung cap 1 su dinh gio véi 1 xung trén su xay ra cia su kién. Su
dinh gio 1a sy dém sy kién. Con s6 sy kién duoc xac dinh trong phan mém bai viéc doc cac
thanh ghi Timer. TIx/THXx, bai vi gia tri 16 bit trong cac thanh nay tang Ién cho mdi su kién.

- Nguon xung clock bén ngoai dua vao chan P3.4 1a ngd nhap caa xung clock boi
Timer 0 (TO) va P3.5 la ngb nhap cua xung clock bai Timer 1 (T1).

- Trong cac ung dung dém céc thanh ghi Timer dugc ting trong dap ung cua su
chuyén trang thai tir 1 sang 0 & ngd nhap Tx. Ngd nhap bén ngoai duoc thir trong suét S5P2
caa moi chu ky may: Do d6 khi ngd nhap dua téi mic cao trong mot chu ky va muac thip
trong mot chu ky ké tiép thi bo dém tang 1én mot. Gia tri méi xuat hién trong céc thanh ghi
Timer trong sudt S5P1 cua chu ky theo sau mot su chuyén doi. Baoi vi né chiém 2 chu ky may
(2us) dé nhan ra sy chuyén déi tir 1 sang 0, nén tan s bén ngoai lon nhét la 500KHz néu dao
dong thach anh 12 MHz.

6. Sw bat dau, két thic va sw diéu khién cac timer (STARTING, STOPPING AND
CONTROLLING THE TIMER):

- Bit TRx trong thanh ghi c6 bit dinh vi TCON duoc diéu khién bai phan mém dé bt
dau hoic két thic cac Timer. Dé bit dau cac Timer ta set bit TRx va dé két thac Timer ta
Clear TRx. Vi du Timer 0 duoc bat dau boi 1énh SETB TRO va dugc két thic bai 1énh CLR
TRO (bit Gate= 0). Bit TRx bi x6a sau su reset hé théng, do d6 cac Timer bj cam bang sy mic
dinh.

- Thém phuong phap nira dé diéu khién cac Timer 1a dung bit GATE trong thanh ghi
TMOD va ngd nhap bén ngoai INTx. Diéu nay dugc ding dé do cac do rong xung. Gia sir
xung dua vao chan INTO ta k™ ¢i dong Timer 0 cho mode 1 la mode Timer 16 bit véi TLO/THO
= 0000H, GATE =1, TRO = 1. Nhu vay khi INTO = 1 thi Timer “dwuoc mé cong” va ghi gio
vai the do cua tan s6 1MHz. Khi INTO xudng thap thi Timer “déng cong” va khoang thoi gian
caa xung tinh bang ps 1a sy ¢ém dugc trong thanh ghi TLO/THO.
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On Chip
Osillator N
+12 T = »TLO|TH —»{TFO
12 MHz
TO (P3.4) 16 Bit
0=Up 03 Up
cIT 1 =Pown g Down

GATE @—

INTO (P3.2) Hinh 1.11 : Timer Operating Mode 1.

7. Sw khai dong va truy xuat cac thanh ghi timer:

- Céc Timer dwoc khoi dong 1 lan ¢ dau chwong trinh dé dat mode hoat dong cho
chiing. Sau do trong chuong trinh cac Timer dugc bat dau, duoc xda, cac thanh ghi Timer
dugc doc va cap nhat . . . theo yéu cau cua tirng tng dung cu thé.

- Mode Timer TMOD la thanh ghi dau tién dugc khai gan, boi vi dat mode hoat
déng cho céac Timer. Vi du khoi dong cho Timer 1 hoat dong & mode 1 (mode
Timer 16bit) va dugc ghi gio bang dao dong trén Chip ta dung lénh: MOV
TMOD.,# 00001000B.

- Trong Iénh nay M1 =0, M0 = 1 dé vao mode 1 va C/T 5 0, GATE=0 dé cho phép
ghi gio bén trong dong thoi xoa cac bit mode cua Timer 0. Sau Iénh trén Timer van
chua dém gio, no chi bat dau dém gio khi set bit diéu khién chay TR1 cia no.

- Néu ta khong khoi gan gia tri dau cho cac thanh ghi TLx/THx thi Timer s& bt dau
dem tu 0000H Ién va khi tran tr FFFFH sang 0000H no s¢ bat dau tran TFx roi tiep tuc dem
tir 0000H léntiép . . .

- Néu ta khoi gan gid tri dau cho TLx/THXx, thi Timer s& bat dau dém tir gi4 trj khoi
gan dé 1én nhung khi tran toc FFFFH sang 0000H lai dém tir 0000H Ién.

- Chl y rang co tran TFx tu dong duoc set boi phan cing sau méi sy tran va s& dugc
x6a bai phan mém. Chinh vi vay ta c6 thé 1ap trinh cho sau mdi l1an tran ta s& x6a co TFx va
quay vong lap khoi gan cho TLx/THx dé Timer ludn ludn bt dau dém tir gia tri khoi gan 1én
theo ¥ ta mong mudn.

- Bac biét nhitng su khai gan nho hon 256 us, ta sé goi mode Timer tu dong nap 8 bit
caa mode 2. Sau khi khai gan gia tri dau vao THx, khi set bit TRx thi Timer s& bat dau dém
gié tri khoi gan va khi tran tir FFH sang 00H trong TLX, ¢ TFx tu dong duoc set dong thoi
gia tri khoi gan ma ta khai gadn cho Thx duoc nap tu dong vao TLx va Timer lai dugc dém
tir gi4 tri khoi gan nay 1én. NGi cach khéc, sau mdi tran ta khong can khoi gan lai cho cac
thanh ghi Timer ma chdng van d¢ém duoc lai tir gia tri ban dau.
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8. Su doc thanh ghi timer trén tuyén:

- Trong mot s6 ung dung can thiét doc gié tri trong cac thanh ghi Timer trén tuyén, c6
mot van dé tiém nang don gian dé bao vé lai phan mém. Boi vi 2 thanh ghi Timer phai duoc
doc, nén “15i giai doan” c6 thé xuat hién néu byte tran va byte cao giira 2 hoat dong doc. Mot
giai phap dé khic phuc Ia doc byte cao trudc, sau d6 doc byte thap, va doc lai byte cao: Néu
byte cao thay ddi thi lap lai cac hoat dong doc.
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CHUONG I

GIAO TIEP MAY TINH

I.CAC PHUONG PHAP DIEU KHIEN VAO RA

1.Vao ra diéu khién bang chirong trinh

Thiét bi ngoai vi dugc ghép toi Bus cua he théng vi diéu khién thong qua cac phan
thich ng veé cong nghé ché tao va logic. Thich rng vé cong ngh¢ ché tao Ia diéu chinh cong
nghé san Xuét thiét bi ngoai vi va cong hghé san Xuat cua mach trong hé vi diéu khién. Thich
ng vé logic la nhiém vy tao tin hiéu diéu khién ngoai vi tir tin hiéu tréf Bus hé thong.

Trong hé vi diéu khién mét viing nhé dang 1am noi chira dia chi cong vao/ra va CPU
Xuat hoac nhap dir lidu tir cc cong vao/ra nay bang céc Iénh xuat/nhap IN/OUT. Luc nay
cdng vao ra duoc xem nhu mot thanh ghi ngoai, ching duoc viét vao hoic doc ra nhu 6 nhé
RAM qua hai Iénh trén. Bé phan biét huéng xuat hoac nhap dir lidu tir cong vao ra CPU phat
ra tin hiéu diéu khién doc hoac viét. Dé phan biét viing nhé véi thiét bi vao ra CPU phét ra tin
hiéu diéu khién 10/M. Khi c6 cac lénh nay thi [énh IN/OUT méi c6 tac dung.

Ngoai ra céc Iénh qui ché d6 nhg, ciing nhu kha nang trao doi dir liéu giira thiét bi
ngoai va hé vi diéu khién. Lic d6 cong vao ra duoc gan nhu dia chi 6 nhd caa bo nhg. Cac
thanh ghi lién quan dén céng vao ra duoc xem nhu ngan nhd. Khi bo vi diéu khién goi dia chi
va xung diéu khién doc hay viét bo nhd, né khdng can xac dinh noi goi la bo nho hay thaét bi
vao ra. NoO chi doi hoi noi goi dir liéu vao trong khoang thoi gian cho phép. Bo logic bén
ngoai s& giai ma dia chi két hop véi xung MR, MW d¢ chon thiét bi ma khéng phan biét ngan
nhé hay thiét bi vao ra.
2.Vao ra diéu khién bang ngat:

Véi phuong phép diéu khién vao ra bang chuong trinh CPU phai lién tuc kiém tra
trang thai cua thiét bi ngoai vi dén khi san sang. D6 la sy lang phi thoi gian cia CPU va lam
cho chuong trinh dai va phuc tap. Khi b vi diéu khién c6 nhiéu thlet bi ngoai vi CPU khong
dép ng duoc nhu cau cua ching. C6 thé dap tng dugc yéu cau ngoai vi nhanh chéng va
khéng teo trinh ty nhu dinh truwdc nhd co cau ngat caa CPU.

Nho tinh chat dap ng ngat tire thoi cia céc vi diéu khién, khi c6 yéu cau ngat tir thiét
bi ngoai vi. Do d6 cac ngat thuong duoc dung & nhiing truong hop yéu cau dap ung nhanh,
thoi gian tra 11 ngin thyc hién & bat ct thoi diém nao. Khi d6 CPU phai chuyén dén chuong
trinh con phuc vu yéu cau ngat & cudi bat ky lénh nao trong chuong trinh chinh. Cac chuong
trinh con phuc vu ngit c6 thé leu giit noi dung céc thanh ghi va khdi phuc lai khi thyc hién
xong chuong trinh phuc vu ngat va truge khi tro lai chuong trinh chlnh

Phan cang nay tré nén phuc tap do phai giai quyét uu tién vé van dé ma hoa. Khi sir
dung hé ngat ta xet dén céc van dé sau:

Yéu cau ngat: Kiém tra ngat & cudi chu ky lénh, mot chu ky 1énh c6 thé kéo dai nén tin
higu yéu cau ngt thuong dugc chét lai cho dén khi b vi diéu khicn ghi nhan. Ta c6 thé ding
dau vao ngat cua Vi diéu khién cho nhiéu thiét bi ngoai vi nhung CPU khdng xac dinh duoc
nguon yéu cau ngat

Chuyen diéu kién ngat dén phuc vu ngat : tly vao ché do ngat, loai dau vao ngat, dir
liéu vao va ho vi diéu khién duoc chuyén sang chuong trinh phuc vu ngit theo mdi cach khac
nhau.

Cét giir khdi phuc trang théi: Tat ca cac vi diéu khién khi thuc hién ngat phai tu dong
ngat cét gitr mot trang thai diéu khlen nd la noi dung thanh ghi bo dém chuong trinh PC.

Phan con lai cua trang thai duoc cét giir tly theo yéu cau cy thé caa phan mém.
*C6 hai phuong phap cat gitr trang thai:
+ Dung ngan xép: Pia chi ngan xép dugc diéu chinh va nhé & thanh ghi con tré ngan

xép.
+ Trao doi gira hai thanh ghi: chuong trinh con phuc vu ngat duoc goi dén bang mot
[énh. Khi d6 CPU chuyén sang lam viéc ¢ thanh ghi thir hai.
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Xac dinh nguon ngat:

+ Phuong phéap hoi vong: Thir tu chinh 12 thir ty wu tién. Bo vi diéu khién hoi vong khi
chic chan c6 mot thiét bi ydu cau ngat.

+ Phuong phap tao vecto hoi vong: tit ca cac ngudn ngat dugc ma hda dé tao vecto
ngat. Vecto ngat dwoc hiéu nhu mot phan caa dia chi, phan nhanh dén chuong trinh con phuc
vu ngat hodc mot 1énh ma vi diéu khién phai thuc hién trong chu ky lénh ké tiép. Vecto ngit
duoc dua vao Bus dit liéu bang lénh diéu khién cua CPU.

Ul tién: van dé uu tién trong thoi diém cé nhiéu yéu cau ngat, dé dir liéu vao ra cia hé
thong khong bi xao tron, thuong madi thiét bi ngoai vi dwoc gan mot mic wu tién cb dinh.
CPU phuc vy theo muc uu tién giam dan. Trong mach diéu khién ngat, mac uu tién ngat co
tdm muc dugc ma hoda tir 3 bit. M@ d6 duogc so sanh vai noi dung uwu tién ma nguoi xir dung
nap vao chuong trinh. Néu mic wu tién cao hon muc qui dinh thi yéu cau ngét dugc cho phép
CPU ngit.

Cho phép ngat va cim ngat: c6 thé diéu khién cac ngat vi diéu khién bang phan mém.
Nghia 14 ta c6 thé thyc hién cho phép ngat hac cam ngat vi diéu khién bang cach thiét lap co
diéu khién bang phan mém.

Bo vi diéu khién tu dong cam ngat trong cac truong hop sau:

+Khoi dong hé thong.

+Sau khi ngat.

3.Vao ra diéu khién bang tham nhdp triec tiép (DMA).

Tham nhap tryc tiép 1a phuong phap vao ra dir liéu nhanh nhat bang phan cing. Khi
chuén dix liéu CPU khong can phai doc, giai m va thuc hién cac 1énh chuyén di liéu ma né
chuyén quyén diéu khién cac Bus cho DMAC. DMAC tao dia chi c4c tin hiéu can doc.

Dé thuc hién mot phép chuyén ¢6i DMAC mdi DMAC phai giai quyét cac van dé sau.

+ Thong bao CPU yéu cau thyc hién DMAC.

+ Diéu khién Bus va khong gay anh huong dén hoat dong binh thuong cia CPU va
khong gay xung dot o Bus.

+ X&c dinh dia chi s6 tir d chuyén doi

Dé thyuc hién viéc chuyén dbi bang cach tham nhap truc tiép, phuong phép théng dung
nhat 1a bat CPU ty treo thay vi yéu cau ngat CPU. Thiét bi yéu cau dén DMAC khi nhan dugc
tin hiéu yéu cau ngat, DMAC tao tin hiéu HOLD dén CPU. CPU dya vao tin hiéu HOLD khi
thuc hién chu ky cudi ciing cua Iénh hién tai sau d6 tu treo va thong bao dén DMAC bang tin
hiéu HALT. Khi nhan duoc tin hiéu tra loi HALT caa CPU, DMAC liy quyén diéu khién
Bus, tao dia chi, ghi nhan sb liéu cua thiét bi ngoai vi bang DACK. Sb liéu dugc chuyén truc
tiép gira thiét bi ngoai vi va bo nho.

11.50 LUQC VE CACH GIAO TIEP GIUA MAY TINH VA THET BI NGOAI

Vi

C6 ba cach giao tiép giita may tinh va thiét bi ngoai vi. Tuy theo truong hop tng dung
cu thé ma chon cach giao tiép thich hop.

1.Giao tiép bang SLOT-CARD.

Trong may tinh trén board mach hé théng thuong ché tao san cac Slot cham muc dich
mé rong b nhé, ciing nhu mé rong pham vi wng dung cia may vi tinh bang cach gan thém
trén c&c board ma rong vao céc Slot nay.

MJi Sdot déu c6 cac Bus dir lidu, Bus dia chi va cac duong tin hiéu diéu khién nhu:
CLK, IOW, IOR,... Do d6 viéc thiét ké cac SLOT-CARD tir cac dau cdm Slot s& don gian sé
linh kién it va tan dung duoc cac nguon dién cua may vi tinh (£5V, £12V) nén gia thanh re,
dé dang dua tin hiéu diéu khién ra ngoai va toc do truyén nhanh.

Bén canh nhitng uu diém né c6 mot sé nhuoc diém sau:

+ SLOT-CARD phai cam vao céc Slot trén Board mach hé théng nén phai g& nip may

ra.
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+ Pham vi truyén tin hi¢u gan va céc dang phuc tap. Trong mot sé truong hop khong
thuc hién duogc.

Vi vay khi st dung SLOT-CARD dé giao tiép voi thiét bi ngoai vi phai can nhic ky
gua uu va khuyét diém. Tuy theo muc dich sir dung ma chon céch thich hop.

2.Giao tiép bing cong may in (Giao tiép song song)

Port giao tiép may in dung dé giao tiép voi may in. Trong cach giao tiép nay dir liéu
doc truyen song song gom 8 Bit va mot s6 tin higu bat tay. Pau ndi (conecter) gom 25 chan
trong d6 c6 8 chan duoc ndi véi 8 dudng dir liéu, mot sé chan con lai dugc ndi véi tin hiéu bat
tay (Hand-Shaking). Tat ca cac dudng dir lidu va tin higu diéu khién déu ¢ mirc logic tuong
thich voi mirc TTL. Hon nita nguoi 1ap trinh ¢6 thé cho phép hay khdng cho phép sir dung cac
ngat & ngd vao, nén viéc giao tiép duoc d& dang. Tuy nhién véi mic logic TTL thi khdng thé
truyén di xa duoc ma chi truyén duoc khoang ngan, cép truyén ciing phtc tap hon céng COM.
Pay la nhugc diém cua cong may in.

3.Giao tiép bang cong COM (Giao tiép noi tiép)

Khéc voi cong méy in, cong COM I cong truyen dir ligu néi tiép. N6 thuong dugc
dung dé glao tiép Vo thiét bi ngoai Vi co tdc do xir ly dix liéu cham nhu: chudt hozc moderm

.. cong nay giao tiép theo tidu chuan RS232.

Dir liéu duogc truyén dudi dang ndi tiép theo timg Bit mot. Téc do truyén Bit do nguoi
lap trinh quyét dinh (thuong 1a 1200 bps, 2400bps, 4800bps, 9600bps, ...) chiéu dai dir liéu co
thé 1a 5, 6, 7, hoac 8 Bit kem theo cac Bit Start, Stop, parity tao thanh mét khung goi la
Frame. Cong nay go cac duong phét, duong thu va duong mass chung. Vi glao tlep vai tiéu
chuan RS232 nén khoang truyén xa hon so véi cac truyén song song nhu cong may in nhung
né c6 toc do truyén rat cham.
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CHUONG I

KHAO SAT VI MACH 8279 QUET BAN PHIM VA HIEN THI
I. CAUTRUC IC 8279
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IRQ
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So Db Logic
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Tén cac chan 8279:
Tén
DB - DBg
CLK
RESET
CS\
RD\
WR\
Ag
IRQ
SLo - SL3
RLo - RL7
SHIFT
CNTL/STB
OUT Aso
OUT Bsy
BD\

1/10
I/0

0
0
0

Chirc nang

Data bus (Bi-Direction)
Clock input

Reset input

Chip select

Read input

Write input

Address

Interrupt Request input
Scan Lines

Return Lines

Shift input
Control/Strobe input
Display (A) output
Display (B) output
Blank Display Output

- 8279 két ndi véi vi dieu khién thong qua 3 bus gom bus di liéu D7-DO, bus dia chi
c6 mot duong A0, bus diéu khien RD\, WR\, CS\, Resert, CLK.

- Tin hiéu chon CS\ duoc két ndi dén mot ngd ra cua IC giai ma dia chi. Néu xem bo

nhé thi bo nhd ndy 6 2 6 nhé.

I1. CAU TRUC PHAN MEM CUA 8279

(1 1C 8279 c6 1 duwong dia chi Ao c6 chuc nang lya chon nhu sau:

] Ao = 0, : 8279 xem dit liéu tir vi didu khién goi dén la dit liéu dé hién thi.

1 Ao =1;: 8279 xem dir liéu tir vi diéu khién goi dén 1a dit liéu cua lénh diéu khién

8279.

] Céc lénh diéu khién caa 8279:



LUAN VAN TOT NGHIEP trang32

1. Keyboard/ Display Mode Set:

+ Ma:

) ) ) D D K K K

+ Trong d6 2 bit DD ding dé thiét 1ap mode hién thi, 3 bit KKK dung dé thiét lap
mode quét ban phim.

+ Hai bit DD:
DD =00 : hién thi 8 ky tu - 16i vao trai.
DD =01 : hién thi 16 ky ty - 16i vao trai.
DD =10: hiénthi 8 ky tu - 15i vao phai.
DD =11 : hién thi 16 ky tu - 16i vao phai.

+ Ba bit KKK:
000  encode scan keyboard - 2 key lockout.
001  decode scan keyboard - 2 key lockout.
010  encode scan keyboard - N key rollover.
011  decode scan keyboard - N key rollover.
100  encode scan sensor matrix.
101  decode scan sensor matrix.
110  strobe input, encode display scan.
111  strobe input, decode display scan &

2. Program Clock:

+ Ma:

olo |1 |p |P [P [P |P

+ Lénh nay c6 chirc nang chia tan s6 xung clock ¢ ngd vao clk & chan s 3, cac bit
PPPPP dung dé xac dinh sé chia nam trong khoang tir 2 dén 30, tan s6 hoat dong cia mach
quét hién thi va chong déi cua 8279 thuong la 100 Khz, néu tan s & ngd vao 1a 2Mhz thi phai
chia cho 20 dé duoc 100 Khz, khi d6 cac bit PPPPP c6 gié tri 1a 10100.
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3. Read FIFO/ sensor RAM:

+Ma

O] 1 1 AL XTATALTA

8279 c 8 byte RAM bén trong d¢ chira ma cua phim an hay mé ciia céc sensor, dé
truy xuat dén ting byte dir liégu ma cua phim an hay cua sensor ta c6 thé diéu chinh cac bit
AAA tuong tng. B nhé nay thugc kiéu FIFO.

+ Al (automatically increment): & micc mét ¢é chac nang lam con tro ty dong tang 1én
byte ké dé san sang cho viéc doc dir liéu. Néu Al=0 con tré s€ khéng thay doi.

4. Read Display RAM:

+ Ma:

o111 (Al |[A |A |A |A

+ 8279 co 16 byte RAM bén trong do con tro 4 bit AAAA quan ly, 16 byte RAM nay
dung dé chta dix ligu can hién thi do vi dieu khién géi dén, dé doc dir liéu 6 nhé nao trong
vung nhd RAM nay ta c6 thé diéu chinh cac bit AAA tuong ung. B nhg hién thi nay thudc
kiéu FIFO.

+ Al (automatically increment): & mac mot chicc nang lam con tro tu dong tang Ién
byte ké dé sin sang cho viéc doc byte dit liéu. Néu Al=0 con tré s& khong thay doi.

5. End Interrupt:

+ Ma:

1|1 1 E |0 0 0 0

+ Bit E bang 1 s& xda ngat IRQ vé mirc logic 0.

6. Lénh Write Display Ram:

+ Ma:

110 |0 [Al |[A |A |A |A

+ 8279 co 16 byte RAM bén trong con tré 4 bit AAAA quan ly, 16 6 nh¢ RAM nay
ding dé chua dir liéu can hien thi do vi dieu khien goi den, d€ goi dix lieu den 8279 tai byte
Ram tha may trong 16 byte RAM ta c6 thé dieu chinh céc bit AAAA tuong tng.

+ Al (automatically increment): & mac mot chicc nang lam con tro tu dong tang Ién
byte ké dé san sang nhan da liéu. Néu Al=0 con tro sé khdng thay doi do dd byte dir liéu sau
s€ ghi de 1én byte di liéu trudc do.

7. Lénh Clear:
+ Ma
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Co
1 1 0 CD CD CF CA

+ Nhiing bit Cp trong Iénh nay diing dé x6a tat ca cac hang caa Ram hién thi ¢én mot
mé x6a dugc chon doc nhu sau:

Co Co Co

A
0 | X Tat ca la 0 (X : khdng quan tam)

0 AB = Hex 20 (0010 0000)
1 1 Tatcalal
Cho phép x6a hién thi khi =1 (hoic boi Ca=1)

+ Trong suét thoi gian Ram hién thj dang x6a (~ 160 ps) n6 kihdng duoc viét vao, bit
l6n nhat cua tir trang thai FIFO dugc dat 1én 1 trong suot thoi gian nay. Khi Ram hién thi
dugc su dung lai thi bit nay duoc reset vé 0.

+ Néu nhu bit C tich cyc (Cr =1), tir trang thai FIFO sé& bi x6a va ngd ra Interrup bi
reset.

+ Bit Ca ¢0 chirc nang x6a tat ca cac bit, nd con anh husng béi bit Cp va Cr. N6 ding
bit Cp dé x6a mé trén Ram hién thi va no ciing x6a ludn trang thai FIFO.

8279 1 IC chuyén vé giai ma hién thi LED doan va quét theo nhiéu phuong phép khac
nhau .

D ligu hién thi tir vi xur Iy géi dén s& chira trong 16 Byte RAM bén trong dugc goi la
bd nhé hién thi. Cac dix liéu nay lan lugc dugc goi ra 8279 duong tin hiéu tir As- ,Bso.

Céc dwong tin higu SLs.o diing dé quét, dé dit ligu trén cac duong nay co thé duoc thiét
lap theo hai kiéu Encode va Decode tuy thugc vao kiéu thiét ké phan citng. Cac duong nay cd
hai chic nang vira quet hién thi vira quet giai ma ban phim.

Céc duong tin hidu RL7 la cac duong tin hiéu Input két hg p véi cac duong tin higu
quét SLs tao thanh ma tran phim , phim duoc an s& 1am cho mét hodc nhiéu ngd vao RL
xudng 0, két hop véi cac duong tin hiéu quét s& cho ma cua phim dugc an. Cha y céc duong
SLa.o & ché do Decode.

Céc ngd vao Shift va CNTL dugc ding d&é mé rong cac phim to hop.
S6 lugng phim c6 thé 1én dén 64 phim roi.

8279 goi dir liéu trén viing nhd RAM hién thi ra Led 7 doan va tu dong quét ban phim
dé tim phim bj tac dong va tu dong chdng doi sau khoang 10.3 ms va kiém tra lai mét lan nira
dé xem phim d6 con bi 4n nita hay khong, néu con thi 8259 s thiét lap ma cho phim 4n nay
va luu trir mé caa phim vao bd nhé RAM bén trong. Sau d6 s& béo cho CPU biét ¢4 c6 mot
phim tac dong va yéu cau CPU hay nhan ma caa phim nay bang céach tac dong dén tin hiéu
ngat IRQ .Tn hiéu IRQ duogc két ndi dén mot ngd vao ngat caa vi didu khién va chuong trinh
phuc vu cho ngat nay 1a chuong trinh xa ly phim. Nhiém vy caa vi diéu khién 1a doc ma cua
phim bian vao dé xu ly va Reset ngat caa 8279 troi vé mirc logic 0 chuan bi cho phim tiép
theo.
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Khung dit liéu cua phim bi 4n nhu sau:
CNTL CNTL SCAN RETURN
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CHUONG IV
VI MACH GIAO TIEP NGOAI VI 8255A

___000____

I.  CAU TRUC PHAN CUNG 8255A:

8255A Ia IC ngoai vi dugc ché tao theo cong nghé LSI dung dé giao tiép song song giira
vi xtr ly va thiét bi bén ngoai.

Mach 8255A thuong dugc goi 1a mach phdi ghép vao/ra lap trinh dugc (Programmable
Peripheral Interface — PPI). Do kha ning mém déo trong trong cac ing dung thyc té né la
mach phdi ghép dugc ding rat phd bién cho céc hé vi xir ly 8 bit — 16 bit.

1). Sedb khdi ciia 8255A:

~
GROUP GROUP
N ¢ AN A 10
POWER oy CONTROL N—/| PORT A PA7 — PAD
SUPPLIES
——>GND | —
v
GROUP
DATA N 10
A
<:> BUS < > /1_,\\/ PORT C \l_:‘>PC7 —Pc4
BUFF UPPER
A
GROUP
/—N 5 10
N—/| porTc [\—V/PC3-PCO
LOWER
|
READ L)
WRITE |
WR\ —Q| CONTROL
LOGIC GROUP GROUP | A 10
RD\ —(O) > B < B N PB7 — PBO
Al —» CONTROL L\/ PORTB
|
AQ —» I 3
RESET —»

O
cs\ — 4
Hinh 1.13: So' [16 khdi 8255A
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2).  Se do chan va seo dé Logic:

PA:[ @ @ PA4

PA2 [Z] @ PAs

PA1 3] @ PAs

PAo [A] @ PA7

RD\ 3 5 WR\

CS\ [g] @ RESET
GND [ = Do

A1 5] @ D1

Ao [3] @ D2

o 8255A 3 0

PCs [ s Da @
PCs [ 29 Ds “
PCs @ Do
PCo 4 7 D RD

—_—

PC1 [ 29 Vcc > WR

PC2 @ = PB7 ]

PCs3 [ 24 PBe -F\;ESE
PBo @ 7 PBs -

PB1 [ 7 PB4 - A
p —As

%3}: 21 PBs

a0 . . Hiph 1.15: So'[d Logic
HinhJZ2%0 b chn 82858 " (Bi-Direction) -
T eset input (noi vai tin hi¢u Reset toan bd h¢)

CS\ Chip Select
WR\ Write input
RD\ Read input
A0, Al Port Address
PAT7 - PAO Port A

PB7 - PBO Port B

PC7 - PCO Port C

8255A giao tiép véi vi xu ly thong qua 3 bus: bus dit liéu 8 bit D;-Dyg, bus dia chi, bus
diéu khién RD\; WR\; CS\; Reset.

e M4 Iénh, théng qua trang théi va va dir liéu déu dugc truyén trén 8 dudng dir liéu D7-DO.
Vi xtr ly goi dit liéu dén 8255A hoic vi xir Iy doc dir liéu tir 8255A tiy thudc vao lénh diéu
khién. Cac duong tin hiéu RD\, WR\ cua 8255A duoc két ndi voi cac duong RD\, WR\ cua vi
xu ly.

e Tin hiéu Reset dung dé khai dong 8255A khi cap dién, khi bi Reset cac thanh ghi céc
thanh ghi bén trong 8255A déu bi x6a va 8255A ¢ trang théi san sang lam viéc. Khi giao tiép
Véi Vi xtr ly ngo vao tin hiéu Reset nay duoc két ndi véi tin hiéu Reset Out caa vi xu ly.

e Tin hiéu Chip Select (CS\) dung dé lya chon 8255A khi vi xir ly giao tiép véi nhiéu
8255A.

8255A ¢c6 3 port xuat nhap (1/0) c6 tén port A, port B, port C, mdi port 8 bit. Port A
gom céc bit PAy-PA;, port B gom céc bit PBy-PB; va port C gom PCo-PC,. C4c port nay c6
thé la cac port input hoic output tly thudc vao lénh diéu khién, Iénh diéu khién do vi xtr ly
goi t6i chira trong thanh ghi (con goi la thanh ghi diéu khién) dé diéu khién 8255A.
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Céc dia chi Aj-Ao ciia 8255A ding dé lya chon céc port va thanh ghi, A1A,=00; diing
dé chon Port A, AjAq = 01, dung dé chon Port B, A;Aq = 10, dung dé chon Port C, AjAg =
11, dung dé chon thanh ghi diéu khién. Trong so d6 khdi 8255A, cac port 1/O chia lam hai
nhém: nhom A gém port A va 4 bit cao cua port C, nhém B gom port B va 4 bit thap cua port
C. bé sir dung cac port cia 8255A nguoi 18p trinh phai géi tur diéu khién ra thanh ghi dleu
khién dé 8255A dinh cau hinh cho cac port dlng theo yéu cau ma ngudi lap trinh mong mudn.

4).  Cdu tric tir diéu khién ciia 8255A:

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

L |

GROUP B

| PORTC
"| (LOWER)
1=INPUT
0= OQUTPUT
PORT B
1=INPUT
0= OUTPUT
MODE
GROUP A

PORT C (UPPER)
1=INPUT
0=O0OUTPUT
PORT A
1=INPUT
0 =OUTPUT
MODE
’ ] o SELECTION
Il. CAU TRUC PHAN MEM CUA 8255A: NN _—nanNC N .
7 Do céc port cua 8255A duoc chia lam hai nhém ntﬂ MODE SET i nén tu diéu
khicn cua 8255A ciing dugc chia lam hai nhom. FLAG
[ Cécbit D2D1D0 dung d¢é dinh cau hinh chormormo-
+ Bit DO diing dé thiét lap 4 bit thap cia port C, DO = 0 port C thap la port xuét
dir liéu (output), DO =1 port C thap la port nhap dix liéu (input).
« Bit D1 dung thiét lap port B, D1 = 0 port B la port xuat dit liéu (output), D1 =1
port B la port nhap di liéu (input).
¢ Bit D2 dung thiét 1ap Mode diéu khién cua nhom B:
e D2 =0: nhém B hoat dong & Mode 0.
e D2 =1: nhom B hoat dong & Mode 1.
[J Céc bit D6, D5, D4, D3 duing dé dinh cau hinh cho nhom A:
¢ Bit D3 dung d¢ thiét 1ap 4 bit cao cua port C, D3 = 0 port C la port xuat di liéu
(output), D3 =1 port C la port nhap di liéu (input).
¢ Bit D4 ding d¢ thiét 1ap port A, D4 = 0 port A la port xuat dir liéu (output), D4
=1 port A la port nhap di liéu (input).
 Bit D6DS5 dung thiét lap Mode diéu khién cia nhom A:
e D6D5 = 00: nhdm A hoat dong & Mode 0.
e D6D5 =01: nhdm A hoat dong ¢ Mode 1.

\ 4

A\ 4

A\ 4

A\ 4

\ 4
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e D6D5 = 1X: nhdm A hoat dong & Mode 2.
1). Cac nhoém A, B dwot cau hinh ¢ Mode 0:
Tur diéu khién nhdm A & B hoat dong & Mode 0:

[1 [0 Jo [p4[D3]0 |D1][DO |

O Mode 0 céc port A, port B, port C thap va port C cao la cac port xuat hoic nhap dir
lieu doc 1ap. Do c6 4 bit dé lya chon nén cé 16 tir diéu khién khac nhau cho 16 trang thai xuat
nhap cua 4 port.

2). Céacnhém A & B dwot cdu thinh ¢ Mode 1:

Tur diéu khién nhom A B hoat dong & Mode 1:

1 |0 |1 |D4|D3 |1 |[D1]Do0|

O Mode 1 cé4c port A & B 1am viéc xuat nhap c6 chét (Strobe 1/0). G Mode nay hai port
A & B hoat dong doc 1ap v6i nhau va mai port ¢ 1 port 4 bit diéu khién/dir liéu. Céc port 4
bit diéu khién/dir liéu dugc hinh thanh tir 4 bit thap va 4 bit cao cua port C.

Khi 8255A duogc cau hinh ¢ Mode 1, thiét bi giao tiéo mudn 8255A nhan dit liéu, thiét
bi d6 phai tao ra tin hiéu yéu cau 8255A nhan dit liéu, nguoc lai 8255A mudn gai tin hiéu dén
thiét bi khac, 8255A phai tao ra tin hiéu yéu cau thiét bi d6 nhan di liéu, tin hiéu yéu cau d6
goi la tin hiéu Strobe.

I Nhém A lam viéc ¢ cau hinh Mode 1:
¢ Port A duoc cau hinh la port nhap di liéu.
Chuc nang cua cac duong tin hiéu dugc trinh bay ¢ hinh vé sau day:

Tur didu khién : NT PA- <:|
1 Jo [1 [1 [D3[X [X X || g

PC.[* STBa

PCs > IBFa

25221:16 :ModelPortA ——HPC—> INTR
wong tin hiéu cta port C tro thanh cacgigang gi a port

Bit PC, tro thanh bit STBA (Strobe Input, tac dong 1 udn hot dir
liéu & cac ngo vao PA; — PAy vao mach chdt bén trong 8255 PCor 4-9»‘1?(9

Bit PCs tra thanh bit IBTA (Input Bufer Full, tic dong mirc cao), ding dé béo cho thiét
bi bén ngoai biét dir liéu da duoc chdt bén trong.

Bit PC; tro thanh bit INTRA (Interrupt Request, tdc dong & mic cao), bit nay c6 mac
Logic 1 khi hai bit STBa = 1, IBF =1 va bit INTEa (Interrupt Enable) ¢ bén trong 8255A
bang 1. Bit INTE, dugc thiét lap murc Logic 1 hay 0 dudi su diéu khién cua phan mém ding
cau tric Set/Reset cua 8255A. 0 hinh v& trén, bit INTEa = 1 dung dé cho phep tin hiéu IBF
Xuét hién tai ngd ra INTRA caa cong AND. Tin hiéu INTA tac d¢ong dén ngd vao cua ngat Vi
xir Iy dé bao cho vi xir ly blet dir liéu moi da Xuat hién & port A chuong trinh phuc vu ngat s&
doc dir liéu vao xda yéu cau ngit.

Céc bit con lai cua port C: PC6, PC7 la cac bit xuat/nhap binh thuong tly thudc vao bit
D3 trong tir diéu khién hinh trén. Céc bit XXX duoc dung dé thiét lap cho nhém B.

¢ Port A duogc cau hinh 1a port xuat dit liéu:
Chuc nang cua duong tin hiéu dugc trinh bay ¢ hinh sau:

Tur diéu khién:
[1 Jo J1 Jo [D3[X [X [X || INT PA7-:>

_E —
PC/¢— OBFa
PC6_>AH<A

A 4

)
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Hinh 1.17 : Port A Xuit

Bit PC; tro thafh bit OBFa (Output Buffer Full, tic dong muc thap), khi cd dit
liéu tir vi xir Iy géi ra port A, tin hiéu OBFa s& yéu cau thiét bi bén ngoai nhan dir ligu.

Bit PCs tro thanh bit ACKa (Acknowledge Input, tic dong muc thap) thiét bi nhan dix
liéu dung tin hiéu nay dé bao cho 8255A biét tin hiéu da duoc nhan va san sang nhan di liéu
tiép theo.

Bit PCs tro thanh bit INTRa (Interrupt Request, t&c dong mic cao), bit nay c6 muc
Logic khi hai bit OBF a = 1, ACKa =1 va bit INTEa (Interrupt Enable) ¢ bén trong 8255A ¢
muc 1. Tin hiéu INTRa tac dong dén ngd vao ngét caa vi xir ly d& bao cho vi xir ly biét: thiét
bi bén ngoai d& nhan di liéu & port A.

Céc bit con lai cua port C: PCy, PCs la cac bit xuat/nhap binh thuong tly thudc vao bit
Ds trong tir diéu khién hinh trén. Céac bit XXX ding d& thiét Iap cho nhém B.

O Nhém B lam viéc ¢ Mode 1:
¢ Port B duoc cau hinh 1a port nhap dit liéu :
Chuc nang cua cc duofg tin hi¢u dugc trinh bay ¢ hinh sau:
Tir didu khién:

L DX IXCIX T1 T1 DX ) PB7—<:|

PCj¢— S?BB
PC./— IBFs

—»PCo— > INTR

Hinh 1.18 : Port B NhaD —9

Chuic nang ciia cé4c bit diéu khién giéng nhu nhém A hoat dong & Mode 1.
¢ Port B duoc cau hinh 1a port xuat di liéu:
Chuc nang cua cac duong tin hiéu duoc trinh bay ¢ hinh sau:
Tir diéu khién :

1 X IX Ix Ix |1 o IX F—
ERESESESES ERURES ) FrE

................... PC.«— OBF.

PC2_>AH<B

Hinh 1.19 : Port B Xuét

—»PCo—> INTR
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Chirc nang cua cac bit diéu khién gidng nhu nhom A hoat dong & Mode 1.

Céc bit XXX duoc dung thiét 1ap cho nhém A, bit Do khdng c6 tac dung trong truong
hop ca hai nhdm cung lam viéc & Mode 1.

3). Nhoém A cua 8255A lam viéc ¢ Mode 2:

Mode 2 1 kiéu hoat dong Strobe Bi-directional 10, sy khéc biét véi Mode 1 1a port c6
hai chtc nang xuat — nhap dir ligu.

Tur diéu khién khi hai nhom A va B hoat dong & Mode 2:

1 1 [X [ X [X [X [X [X |
Chuc nang cua cac duong tin hiéu duoc trinh bay ¢ hinh sau:
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Tu diéu khién:
(1 Jo [1 J1 |D3[X [X [X |

’D*Pca—> INT
A7—PA<:>

A
PC/,/—> OBFa
PCi*— m(
INT
( w B
_ L INT
RD C ....... E... PC4<_S-I—_BA
L < PCs|— IBFa
s WR A
Hinh 1.20 "Port A PCarde—> 1/O

Céc duong tin hi¢u caa port C tro thanh Caseorg—reoremerlit li¢u ctia port

A
Bit PC; tré thanh bit OBFa, PCg tré thanh bit ACKa, PC, tré thanh b
thanh IBFa va bit PCs tro thanh bit INTRa. Chuc nang cua cic duong tin

it STBa,’PC5 tré
hiéu giong nhu

Mode 1, chi khac la tin hiéu ngoé ra INTRa =1, INTE1 =1 hoac IBFa= 1, INTE2 = 1.
Céc bit PC 2,1,0 con lai c6 thé Ia c4c bit 1/0 tly thudc vao bit diéu khién c3 nhém B.
Chu y khi nhém A Iam viéc ¢ Mode 2, nhdm B chi dugc phép hoat dong & Mode 0.
Céu hinh cua tir diéu khién Set/Reset bit INTE khi 8255A hoat dong & Mode 1 hoic
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Mode 2 dugc trinh bay ¢ hinh sau:

D7 |Ds |Ds |Ds |Ds | D2 | D1 | Do |

X X X BIT SET / RESET

1=SET
0 =RESET

Don’t care

BIT SELECT
0|12

Bo

B1

Ok |k |w
oo~
===
TN TSN EN

= (OOl

0]1]0
> 0]0]1
0]0]O0 B2

BIT SET / RESET FLAG
Cau hinh nay con cho phép Set/Reset tun 0=ACTIVE

r

diéu khién cAu hinh 13 bit D; = 0.

Bit Do duing dé Set/Reset bit INTE, khi DO = 1 thi INTE =1 (cho phép ngt), khi Do = 0
thi INTE = 0 (khdng cho phép ngat). Ba bit D;, D,, D3 dung dé chon mét bit cua port C, gan

muc Logic cua bit Do cho bit cua port d& chon.

Trong thuc té port A va port B thuang dugc cau hinh vai nhiéu Mode khac nhau. Vi du

nhom A hoat dong & Mode 2 nhoém B lam viéc & Mode 0.
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Phan Il
THIET KE VA THI CONG PHAN CUNG
Chwong I:
THIET KE PHAN CUNG VA TINH TOAN
1.)Tom tat thiét ké:

Yéu cau cia dé tai la thiét ké hé thdng kit vi diéu khién 8951 dé ap dung vao
phuwong phap giang day va thyc tap cho bo mén vi xi ly. Cac lénh daéu khién va
chuong trinh dugc nhap tir ban phim do d6 viéc thiét ké cac phan cang phai dam bao
C4C YU cau sau:
> Hoat dong cua may phai chinh xéc, dé st dung.
>  Két cau phan cang khdng qué phirc tap, linh kién thi cong phai c6 trén thi

truong Viét Nam va gia thanh hop ly.
So dd khdi cua hé thdng:

< | BO nhé
Giao tiép CPU
ngoai vi Bn phim v,
) hién thi

Hinh 2.1 : So' @0 khéi h¢ théng

Hé thong vi diéu khién gém bén phan chu yéu sau:

+ DPon vi xit ly trung tam CPU.

+ B0 nho.

+ Giao tiép ngoai vi.

+ Khéi quét phim — Hién th.

11.)Chirc niing cua tirng khéi:

1/. Pon vi xa ly trung tdm CPU(Center Processing Unit)

Pay la khdi quan trong nhat cua hé thong. CPU gitr nhiém vu tiép nhan va xua
ly trung tam, kha nang tiép nhan va phan tich cac yéu cau tac dong, tir d6 ¢ dap ang
thich hop. Diéu nay duoc thé hién qua khai niém tap Iénh cua vi diéu khién, chan han
tap Iénh cua 8951. Tap Iénh nay cho ta kha nang hoat dong c6 muc d6 cua don vi xu ly
trung tam, khac phuc va han ché céc diéu d6 cac nha san xuat da co gang thiét lap tap
lénh sao cho khi két hop ching lai véi nhau don vi xit ly trung tam xur ly thém nhiéu
tinh hudng khac ma ting lénh riéng biét khong thé gidi quyét dugc. Pay chinh 12 co s
cua churong trinh hé théng.
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2) Khdi bg nhé: (Memory)

Pay la noi luu trir chuong trinh ciing nhu céc s liu thu nhan va cac két qua
sau qua trinh lam viéc nao d6 khdi nay khong thé thiéu duoc trong hé théng vi diéu
khién va do 1a noi cat giir kha nang ma ngudi lap trinh tao ra cho hé thong

3)Khéi giao tiép ngogi vi:

bay la phan két néi giira CPU va bén ngoai. Do yéu té khach quan 1a CPU chi
c6 mot tuyén dir liéu trong khi yéu cau giao tiép bén ngoai nhiéu, vi vay phan giao tiép
la don vi chiu trach nhiém thiét 1ap cac mdi quan hé tir bén ngoai véi hé thdng tai thoi
diém co yéu cau.

Pé dam nhiém viéc nay thiét bi ngoai vi ciing dugc gan cho 1 dia chi dé tién
cho viéc truy xuat va di nhién kém theo nhiing tinh hiéu diéu khién thich hop tr CPU
va tuyén dir liéu dé trao doi thong tin

4)_Khéi hién thi va ban phim:

Pay la khéi phuc vu dac luc cua hé théng vi diéu khién, ban phim 1a noi ngudi
lap trinh nhap sb liéu ciing nhu chuong trinh vao bd nha, b hién thi gidp nguoi lap
trinh kiém soat duoc viéc nhap sb liéu ciing nhu 1 két qua trong qua trinh 1am viéc.
Trong mot sb truong hop d6i khi chlng ta phai cong nhan ching Ia hai thiét bi ngoai vi
lubn di kém véi mot hé thdng diéu khién. Mat khac vi day la nhiing thiét bi ngoai vi bo
hién thi va ban phim khdng lam viéc truc tiép voi CPU ma phai thdng qua giao tiép
ngoai vi. Viéc dinh vi chling dya trén by phéan cua khi giao tiép ma moi thiét bi truc
tiép lam viéc.

I1I)THIET KE VA PHAN TICH NGUYEN LY HOAT PONG THEO
TUNG KHOL:

1.Khai x# Iy trung tm CPU:

Pay la khéi tiép nhan va xir Iy moi thong tin lién quan dén hoat dong cua may.
Khéi xtr ly trung tam hoat dong khong ngimng trong subt thoi gian lam viéc do d6 do
bén bi va kha nang xa ly nhanh ch6fg linh hoat véi moi tinh hudng phu thugc vao
pham chét linh kién ma ching ta sir dung ciing nhu nguén cung cap cho hé thong.
Chinh vi vay chon bo xur Iy trung tam 1a ddi twong dau tién cho thiét ké hé thong
khong ngoai Iy do trén, n6 s& quyét dinh kha nang hoat dong cho hé théng cua ching
ta.

a) Phan tich yéu cau chen linh kign:

Chiing ta s& can cir vao cac yéu cau sau dé chon linh kién:

> CO nén tang co ban cua mot hé thong vi diéu khién.

> Kha nang uu viét so véi hé thdng sb.

> Dé sit dung ciing nhu thiét ké cac ng dung.

» Ca tai ligu lién quan.

> Khong yéu cau cao trong thiét ké phan cung.

» Mua duoc trén thi truong Viét Nam.

Cho dén nay linh vuc vi xtr Iy ¢4 phat trién rat xa so véi thoi ky dau cua né tir hé
thdng 8 bit ¢4 duoc nang Ién 16 bit, 32 bit, 64 bit c6 kha nang quan ly toi 128 kbytes.
Cuing véi sy phét trién cua cong nghé phan mém dé cho nguoi 1ap trinh cach trigt dé
nhét céc thdng tin dugc cap nhat hoa ngay nay nhu vay s¢ kho khan cho viéc lya chon
bo Vi xtr ly dé dép tng yéu cau trén.

Tuy nhién ching ta dgya vao nhitng loai hién d& co trén thi truong Viét Nam ma
ching ta thuong gap nhu: INTEL8085, INTEL8080, INTEL 8951, ZILOG Z80,
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MOTOROLA 6802 day la nhiing hé thdng 8 bit cach day kha 1au nhung van con chd
dang trong mot s thiét bj may mac.

Céc ho trén diéu thoa man hai diéu kién dau tién vi ching la cac ho xir Iy dau tién
dai dién cho h¢ thdng may tinh hién nay va chuong trinh phan mém wung dung linh
hoat . Bay ciing chinh la diém yéu nhat cua hé thong sé.

Vé tai lidu do viéc cap nhat tai liéu hang ngay nén tai liu rat phong pht vé ho vi
xir ly nay va gia thanh cua né ciing khong chénh léch nhiéu nén ciing rat khé khan cho
viéc Ira chon vi xt Iy thich hop, chi con dwa trén do phtc tap cua phan cing dé chon
ra bo vi xir Iy thich hop nhat.

Trudc hét ta xem Vé cau triic chan ta thiy 8085 c6 8 bit thap cua address bus duoc
da hop dé tao ra 8 bit data bus (ki hiéu ADo-AD; ). Bic diém phai can 1 mach chét dé
goi tin hiéu ra tuyén dit liéu cua vi xu Ig. Mic khac ¢ 8085 hai tin hiéu diéu khién bus
va 1/0 dugc cau tao chung trén mot chan phan biét nhau bai trang thai logic ma khéng
tach roi hai chan. Nhiing yéu té trén da Iam cho mach dién thém phuc tap, khéng 6
rang va kho kiém sot.

Véi 8080 mac du address bus va data bus dugc tach roi nhung gap phai mot tro
ngoai khac d6 1a khong co chan diéu khién bus va I/O ma phai théng qua mot linh kién
khac d6 la 8255 vira la bo dém hai chiéu vira 1a bo tao tin hiéu diéu khién hé thong.
Hon nira, CPU can c6 mot bo nguon 3 cap dién ap +5v,-5V va 12v. Pay la mot tro
ngai vé phan cing.

Nhu vay ta chi con hai ho vi xir Iy va mot ho vi diéu khién d6 1a: MOTOROLA
6802, ZILOG Z80 va INTEL 8951. Tuy nhién dbi vi mét ho vi xir ly khéng chi don
thuan dwa vao phan cang, tinh linh hoat chi yéu dya vao phan mém. Mudn thay doi
nang lyc phan mém cua ting loai ta phai xem xét mdi ho giai quyét bai toan nhu thé
nao can cu vao kich thudc chuong trinh, vao thuat giai tir d6 chdng ta maéi co cau tra
161 thich hgp. Ta lap bang so sanh céc linh kién véi nhau:

Cac thanh ghi 6802 Z80 8951
B¢ tich lay 8 bit AB A AB
Thanh ghi chi s6 16 bit 1Y, 1Y IX,1Y
Bo dém chuong trinh PC PC PC
Con tro ngan xép SP(16 bit) SP SP SP
Thanh ghi c& CY,AC
Thanh ghi da nang B,C,D,H,L
Thanh ghi dir trix B’,C’.D’ H’ L’
Timer /counter(16bit) 2timer/counter
Thanh ghi ngat IR IP,IE
Thanh ghi dac biét 22
Ngan hang thanh ghi 4

Mot diém khéc biét ¢ cau tao cua vi mach giira 6802, Z80 va 8951 la dao dong
cua 6802 va 8951 duoc cu tao ngay trong IC chi can trang bi thém bén ngoai mot
thach anh 1a da. Pay chinh 1a diém ma 6802 va 8951 hon han Z80. Trong cac chuong
trinh viét bang ngdn ngir cap thap cac lénh chuyen doi dir liéu chiém maot vi tri quan
trong hon nita cac phép toan sé hoc ciing nhu logic chi thyc hién trén céc thanh ghi
nén sb luong thanh ghi ciing chiém mot vi tri quan trong. Pay la mot yéu té gitp cho
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nguoi 1ap trinh lya chon hé thdng thich hop. Qua bang so sanh ta thay ho vi mach diéu
khién 8951 déap tng duoc hau hét cac diéu kien dat ra.

Hon nita mot trong nhitng dac tinh néi bac cua vi diéu khién 1a gidp cho nguoi
lap trinh c6 thé can thiép vao tung bit cla port xuat nhap, ma chi ding mét lénh duy
nhét (vi du: SETB P1.3:d4c bit 3 port 1 Ién 1) diéu nay sé& rat khd khan thyc hién voéi
cac vi xu ly khac, ngoai ra con hai bo TIMER/COUNTERS dugc ding nhu mot dong
dé do céc chu ky thoi gian hoic ¢ thé hoat dong nhu mot bo dém.

*Tom lai:ching ta s& chon vi diéu khién 8951 cho thiét ké hé thdng nhu muc
tiéu dé ra.

b) Thiét ké mach xir Iy trung tam:

Céu trGic mach xur ly trung tdm quyét dinh toan bo hé théng cho nén day 1a khau
dau tién duoc thiét ké va ciing 1a khau don gian nhat bai vi n6 khéng phu thugc vao
cac thanh phan con lai cua hé théng. Phan quan trong nhat chung ta ¢4 thuc hién trong
viéc lya chon vi diéu khién 8951, con xu ly cac cong viéc do phan mém thuc hién.
Cong viéc cua ching ta la thiét ké cac mach xung quanh CPU nhu: mach dao dong,
mach chét, mach Reset, mach nguon...

¢) Thiét ké mach tao tin hiéu diéu khién: (mach dao déng)

Trong hé thong s6 ndi chung va hé thong vi diéu khién noi riéng xung clock
déng vai trd quan trong trong toan bo hé thong, mét phan do tinh chat 1am viéc cia cac
mach logic nhu: counter, timers... nhung chirc nang quan trong nhét caa xung clock
la d6ng bo céc hoat dong cua cac linh kién khac nhau trong mach do d6 mach tao xung
thiét ké phai thoa man diéu kién sau:
> DPam bao d6 6n dinh cua tan s 1am viéc, giam tbi thiéu sai sb ngau nhién.
> Thichang vei cac linh kién 1am viéc lién quan dén k¥ thuat sb nhu da giGi thigu
& phan truéc, mach tao xung duoc ché tao trong IC 8951 do vay diéu kién thtr hai coi
nhu da thoa. P6i véi mach dao dong dung RL do 6n dinh khéng cao do khd xac dinh
duogc chinh xac gia tri RL do d6 khong thoa yéu cau dit ra.

Str dung thach anh 1a c6 tinh thuyét phuc nhét boi thach anh c6 tinh 6n dinh cao
va c0 gid tri x&c dinh sai s6 rat nho trong hé thong bit, c6 thé ndi hau hét cac linh kién
déu truc tiép hoic gian tiép lién quan dén tan sb clock. Chinh vi vay viéc lua chon tan
s6 lam viéc thich hop 1a mét trong nhiing buéc quan trong nhat.

Nhu chilng ta da biét ¢ diéu kién ly tuong tan s6 lam viéc caa CPU phai hoan
toan twong thich véi toc do truy xuat dir liéu cua bo nhé. Biéu nay khé co thé thuc
hién duoc vi kho co thé kiém trén thi truong hién nay do vay ta phai chon giai phéap
khéc linh hoat hon ma van dap ung duoc tan s6 lam viéc cho hé thong.

Qua cAc tai liéu cho thay toc do truy xuat dir liéu trung binh khoang 120ms dén
450ms tuong ung véi 2,2MHz dén 8,3 MHz véi 8951 tan sb 1am viéc thuong tir OHz
dén 24MHz do d6 ta chon tan sb trong khoang nay 1a dugc, & day tan sé 1am viéc dugc
chon 12 12MHz do thach anh 12MHz rét phé bién hién nay va gia thanh ha so véi cac
loai khéac, mach dugc mac nhu sau: C1, C2 6n dinh cho thach anh.

T 18| xTAL1L

L1 8951

1 19 XTAL2
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Hinh 2-2:mach dao dong

d) Thiét ké mach Reset:

Do chwong trinh quan Iy va diéu khién hé thong 1a chuong trinh dau tién khi tién
hanh khi méi cap dién. Cho nén tai thoi diém do thanh ghi pc phai luu tai dia chi dau
tién caa chuong trinh, mudn lam duogc viéc ndy can phai c6 mot mach tac dong bén
ngoai. P4 chinh 1a mach Reset, chinh lic nhan Reset, CPU s& xo4 thanh ghi PC vé dia
chi ban dau. Day chinh 1a tim quan trong ctua mach reset.

Thuc ra mach reset chi a2 mot mach nho véi chic nang tao ra mét xung tac dong
vao chén reset ciia CPU tai thoi diém cap nguon cho hé thng, ciing c6 thé sir dung
mach reset nay dé reset mot sb linh kién khéac néu c6 nhu cau nhu 8255. Béi vai 8951
chén reset dugc ki hiéu RST(9) chiu tac dong twong wng vai trang thai [H], co nghia
Ia khi chung ta dua tin hi¢u vao & muc [1] thi s€ lam CPU quay tro lai trang thai ban
dau. Tac dong nay goi la reset CPU. Luu y la chan mang ki hiéu reset ludn thuong truc
dé ¢ trang thai thap [L] chi luc ndo can reset CPU, ta m&i tam thoi dua Ién trang thai
cao [H].

Mach dién sau day dap tng duoc tit ca cac yéu cau dat ra:

4 Vce
TC

Reset
h 2-3:Mach reset.

[] Re

Giai thich: Di vi mach nay khi ching ta cho dién ap vao mach thi mach reset s&
tu dong tac dong nén duoc goi 1a mach tu dong reset hay mach reset khi dong nguon
cung cap (power on reset). Ngoai ra bat ki lic nao can thiét chiing ta van cd thé nhan
cong tat reset xuéng dé khai dong lai hé thong.

Thoi gian reset cua 8951 tac dong ¢ murc cao trong khoang hai chu ki may tic la
khoang 2ps (truong hop mach dao dong str dung thach anh 12MHz) sau d6 xubng thap
dé 8951 bat dau lam viéc.

Dua vao thoi hang RI dé tinh toan ta chon duoc céc gia tri nhu sau:

R;=8,2 kQQ

R,=100 Q

C=10 uF
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e) thiét ké mach chét dia chi:

Vi 8951 8 bit thap cua dia chi duoc da hop dé tao ra 8 bit cua data bus (ki hiéu tir
Do dén D7) CPU s& diéu khién mach chét cho xung ra & chan ALE cho phép chét dia
chi vao thanh ghi bén ngoai trong sudt nira chu ki dau bo nhg. Sau khi thi hanh xong
IGc nay cac duong cua port0 ranh rdi s& cho dir liéu vao hoic ra trong nira chu ki con
lai. Trong phan thiét ké nay ta chon mach chét 74ALS573 1a vi mach ¢6 8 ngd vao va
8 ngd ra phu hop 8 bit thap cua address bus.

8951

30PF Port 0
. XTAL 1 < Do-D7 >

Mhz ==
12Mhz— | XTAL2
1L 1T 74573
3|0I3F ALE —i > D Q [ AWAT >

— C
5V Port 2

100Q *oV Port 1

RST A8 - A5 >
10 uF

Port 3
RESET < 70 >

Hinh 2.4 So db két ndi 8951 vai mach reset, dao dong va mach chét

Vi mach 74ALS573 c6 chira 8 Flip-Flop 0 va 8 cong dém diéu khién khi xung
dong hd & mic 1 dau ra chép lai dau vao. Khi xung vao chuyeén trang théi tir 1 xuéng 0
sb liéu & dau ra sé bi chét lai. Nhu vay cac mach chét lai theo mirc dau ra chép lai gia
tri dau vao. Tin hiéu diéu chién chét dia chi dwgc CPU dua ra & chan ALE (Adress
Latch Enable: cho phép chét dia chi) phai duoc ndi vao chan C (chip). Khi chan OE
(Output Enable) & muc thap thi 74ALS573 s& chét dia chi vao thanh ghi 74ALS573.
IC nay gom 8 chét theo mirc dwong loai D véi xung dong hd chung. Nhu vay dau vao
xung dong ho dugc kich bang xung chon cira ra ¢ muc tich hop cao. B doc cua
duong xung phai thich hop khao sét chu ki vao/ra trén gian do song ta thay 8951 cap
dir liéu on dinh ké tir canh xuéng cua xung WR 74ALS573 c6 dau ra 3 trang thai, cac
bo dém dau ra diéu c6 mic diéu khién voi muc tich cuc thap.

f) Thiét ké bé nguon:

*Y8u cau:

1. Cung cap mot nguon Vpe cho tat ca cac IC trong mach.

2. C6 nguon dy phong trong trudng hop gap su ¢d & ngudn dién.

3. C6 ngudn nudi RAM(back-up) vi tat ci cac dit liéu trong qua trinh tinh toan,
xir ly hé thdng duoc luu trir trong RAM céc dir liéu nay s& mat di néu chdng c6 nguon
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nudi RAM. Xuét phat tir nhitng yéu cau trén em dua ra méach dién nhu sau, dam béo
t6t cho hoat dong cua h¢ thong
Mach nguon bao gom
e On 4p7805 cung cap dién cho toan mach.
e Tu chdng nhiéu.
e Ngudn nudi RAM 3,6 v
Ta c6 so @6 mach ngudn nhu sau:

4LN4004

ST
: gw'm' T

Hinh 2.5 : Mach Nguén

iy

10tol

220Vac g

Trong d6 cac DIODE tao thanh cau nan dién

Hai tu C 10 uF : loc nhi&u nguon.

16 tu 0,1uF: céc tu chéng nhiéu.

IC 6n ap duoc chon 1a LM 7805 Ia loai 6n ap dung c6 dic diém nhu sau:

- bién &p ngd vao 8-35v

- Pién 4p ngd ra on ap 5v

- Dong dién ra danh dinh 1A

Nguon 3,6v ding dé nudi RAM khi ¢6 sy c6 mat dién. Ta biét rang dudgi dien &p
cung cap la 3,6 v thi dir liéu trong RAM s& khong bi mét vai mach dién nhu trén khi
bi mat dién diode Dg duoc phan cyuc thuan cap ngudn 3,6v bao vé RAM khoi bi mat
dur liéu.

2.Thiét Ké B Nhe~

Khéi bo nho 1a khéi quan trong tha hai sau khéi xir ly trung tam cac chuong trinh
diéu khién cac dir liéu nhap tir bén ngoai ciing nhu phat sinh tir bén trong chuong trinh
diéu phai duoc luu trir trong b nhé. Co thé ndi bo nhé 1a noi CPU thuong xuyén trao
doi thdng tin nhat. Vi vay ma tir chi may tinh ra doi cho dén nay cong vai su cai thién
khéng ngung cua k¥ thuat xu ly, bo nho ngay cang duogc tdi uu hoa khong chi vé mit
dung luong, kich thuéc ma con ca vé thoi gian truy xuét dir liéu. Ching ta c6 hai loai
bo nhé théng dung thir nhat 13 loai dién tir thuong thay nhat & dang bang tir dia tir loai
nay c6 uu diém co thé mang di duogc dung lwong 16n, nhuoc diém truy xuat cham.
mach diéu khién dir liéu cong kénh. Loai th hai 1a cac loai mach nhé béan dan phuong
thirc nhé dua trén tinh chat vat ly cua chat ban dan hay cac trang thai logic cua mach
s6. Loai nay ¢ uu diém téc do truy xuat dir liéu cao (hang nano giay-ns), kich thuéc
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nho, diéu khién dé. Nhuoc diém cua no 1a khdng ¢ kha nang tich trir dix liéu vai dung
luwong 16n.

Pé c6 thé chon ra loai bo nhg thich hop nhat cho hé théng ching ta xét dén dic
tinh cua mdi loai dé chon lya cho phi hop vai yéu cau cua mach.
a)Phan tich yéu ciu cua hé théng — chen linh kién:

*C4c yéu cau cua hé thong kit:
1. Mach nhé phai duoc gin ciing bang mach chinh.
2. Dung lugng dap tng yéu cau cia hé thong
3. Chuong trinh diéu khién kiem soat khong dugc mét sau khi cat nguon cung
cap

4. Tbc @6 trao doi dir lidu phai cao hon toc @6 truy xuat dir liéu cud CPU sit
dugc dung.

5. Gon nhe khong chiém nhiéu dién tich.

6. Cong suat tiéu thy thap.

Duya vao yéu cau thi nhat va thir sau ta thay chi c¢6 bo nho ban dan 1a déap tng
dugc. Bo nho tir dién khong thich hop vi phai ¢ mach diéu khién trao doi dir liéu,
mach diéu khién trao ddi cac chuyén dong co khi. Hon nira viéc doc ghi lién tuc khong
cho phép str dung bd nhé dién tir va cudi cing la bo nhé dién tir tiéu thu cong suat gap
nhiéu 1an bo nhé ban dan chinh tir ly do trén b nhé ban dan dugc chon thiét ké trong
dé tai nay.

b) Két néi chi tiét:

Pé két ndi vi diéu khién vaéi bo nhé mot cach chi tiét phai dat ra mot s6 yéu cau sau:

- Dung Microcontroller dé truy xuat duoc 64 kbyte dung luong bo nhé.

- Thiét ké 16 kbytes bo nhd EPROM duiing hai IC 6264 c6 dung luong 8kbytes/1
IC.

- Thiét ké bo nhé RAM c¢6 dung luong 16 kbytes ding 2 1C 2764 c6 dung leong
8 kbytes cho mdi IC

- Trong viing 64 kbyte chi sir dung 32 kbytes dau tir kbyte thir 1 dén kbyte thir
32. Kbyte thir 33 dén kbyte thir 64 khdng sit dung cho bd nhd ma str dung cho cac muc
dich khac.

- Dia chi cua ving nhé 64 kbyte 130000H-FFFFH vi chi sit dung 32 kbyte dau
tién nén vung nhd nay co dia chi tr 0000H-7FFFH.

- Trong viing 32 kbyte dau tién. tir kbyte thir 1 dén kbyte thi 16 duoc ding cho
bo nhé EPROM c6 dia chi tir 0000H -3FFFH. 16 kbyte ké tiép theo dugc sir dung cho
bo nhd RAM c6 dia chi tir 4000H-7FFFH

+Thiét ké bdp nhé EPROM:

- Do EPROM trong yéu cau sir dung c6 dung leong 16 kbyte nén IC nay phai c6
13 du’dng dla chi A12,A111A101A9---A0- Dla chi dé\lu tién |300000000000002 Va dla chi
cua 6 nhé cudi cing 1a1.1111.1111.1111, néu viét theo s6 HEXA 16 bit thi ¢ dia chi
dau tién 12 0000H. va dia chi cudi cung la FFFFH.

Nhu vay néu gan EPROM dau tién vao 16 kbyte dau tién no s& chiém bat dau tir
0000H-1FFFH va EPROM thtr 2 s& chiém ving nho ké tiép ¢ dia chi tir 2000H-
3FFFH ta c6 ban ¢ nhu sau:

IC A1sAABAL | A1iA10AAs | ATAAsA, | AsAA1A, | Hex | Kbyte

EFROM1 |0 0 0 O (O O OO |OOO O |OOO O |OOOO |1-8
0001 J1 1 11j1111[1111]|I1FFF
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EFROM2 [0 0 1 0 |0 O 00O [0 OO O |0OOO O [2000 [9-16
0 011 11 11111111111 |3FFF

MGi EPROM c6 8 kbyte ¢¢ EPROM truy xuét hét 8 kbyte doi hoi nguoi thiét
két ndi 13 duong dia chi A, Aiy,Asp,Ag... Ay Cua Vi didu khién dén 13 duong dia chi
A A1, Ao, Ag... Ay cua by nhé, 8 duong dir lieu D7,D6,...D0 cua vi diéu khién duoc
ndi véi 8 duong dir lieu D7,D6...D0 cua 2 EPROM, duong tin hiéu EA\ dugc két ndi
v6i duong OE\ cua 2 EPROM. Bén day Microcontroller chi giao tiép voi bo nhd théng
qua ba bus la bus dia chi, bus dir liéu va bus diéu khién, néu ding lai & day thi khi
Microcontroller tao ra mot dia chi dé truy xuat mot & nhé thi ca hai EPROM déu nhan
duogc dia chi tu bus dia chi va cung dir liéu ra tir bus dit liéu. Khi @6 Microcontroller
nhan vao dia chi khdng biét 1a cua 6 nhd nao. Bé Microcontroller nhan ddng di liéu
can truy xuat cua 6 nhé nao thi phai thiét ké mach giai ma dia chi (s& duoc trinh bay
sau).

o Thiét ké b nhé RAM:

Bo nhd RAM ding la 16 kbyte tiép theo bo nhé EPROM, sir dung 2 RAM 2764
c6 dung luogng 8 kbyte, do dung hrong cia RAM 2764 EPROM 6264 1a bang nhau nén
van dé thiét ké cho RAM tuong tu nhu EPROM chi khac dia chi xuat phat va chan
OE\ cua RAM dugc dén chan OE\ cua vi diéu khién. Ban d6 nhé cua RAM:

IC AsA1LAIAL | A11A10AAS A7AAsA, AsAAIA, | Hex Kbyte
RAM1 |0 1 0 0 |0 0 OO 0000 0 00 O |4000 |17-24
01 01 |1 111 1111 1 11 1 |5FFF
RAM2 |0 1 1 0 |0 0 OO 0000 0 00 O |6000 | 25-32
0111 |1 111 1111 111 1 |7FFF

Nhin vao ban d6 nhé ta thay rang viing nhé Ram c6 dia chi tiép theo cua ving
nhé Rom va dia chi dau taén 4000H két thiic & 6 nhé cudi cing tai 7FFFH. Van dé con
lai 12 giai ma dé chon 6 nhé tuong wng voi ting Ram.

+ Thiét ké mach gizi ma dia chi.

Tir bang db nhé ta thay co 3 bit A15A14A13 c6 tam trang thai twong duofg véi
8 vling nhé, mdi viing nhé ¢d dung luong 8kbyte. EPROM tuong dwong véi trang thai
000,, EPROM, tuong véi trang thai 001, Raml trang thai 010,, RAM, trang thai
0112. Céac con lai st dung dé giai ma cho cac thiét bi khac can truy xuét.

Tung trang thai 3 bit cho phép truy xuit ting EPROM, ting RAM. Khi mot
EPROM hoic mot RAM dugc truy xuat thi cac EPROM hoic RAM khac khdng duoc
truy xuat. Bé ¢am bao cho céc ng dung cua kit, ngoai yéu cau ROM, RAM chiing ta
con phai quan tdm dén viéc giao tiép vai thiét bi bén ngoai thdng qua IC 8255 va IC
8279 dam nhan hai cuc ki quan trong, vira quét hién thi vira giai ma ban phim. Nhin
chung tat ca nhiing linh kién xung quanh 8951 déu két néi song song vao Data Bus,
Address Bus va control BUS nhu vay can phai c6 mot sy giai da hop chon linh kién
cho CPU vao mot thoi diém nao d6 nham tranh sy xung dot Bus 1am cho cac hoat
dong caa CPU bij rdi loan. Mach giaii ma dia chi dugc thiét ké nhu sau:

Al3 Yo\ CS - EPROM;
AlZ] Y1\ CS - EPROM,
Vcce AT5] YU CS - RAM;
T = REN CS-RAM;
' 741.5138 Y= CS - 8255,
= LY\ CS - 8255,
LY\ CS- 8279
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Hinh 2 .6 : Giai Ma Pia Chi

Chan A,B, C lan luot ndi vao cac chan Az Ay Ass ctia 8951. Cac ngd ra caa
741.5138 lan luot ndi cac chan CS (chip select) cia ROM, RAM |, 8255 va 8279.
3.Thiét ké bé giao iép ngogi vi:
Tuong tu nhu bo nhd 8255 cling ¢d ba nhdm chéan co ban
-Cac chan dur ||éU do tu Do -D7:Pao-Pa7 :Pgo-Pg7 ;Pco-Pcy
Cac dia ChiAO’A]_
-C4c chan diéu khién: CS\(chip select), WR\(write), RD\(read), RST(reset)
Vi day la giao tiép dir liéu gitra hé théng vai dir liéu bén ngoai nén khéac véi hé thong
nhé ching ¢6 hai nhém dix liéu. Nhdém dit liéu Do-D7 dugc ndi truc tiép dén bus dir liéu
cua hé thong. Nhom cong xuat nhap Pa, P, Pc duoc dua ra ngoai qua connector dé
giao tiép voi thiét bi bén ngoai. Trong 8255 c6 ba b dém dir liéu cho ba port va mot
thanh ghi ding cho viéc an dinh ché do hoat dong (thanh ghi tir diéu khién). Viéc dinh
vi bén ving dir liéu nay thdng qua cac chan Ay, A; cua tung 1C 8255. Tuong tu nhu bo
nhé 8255 ciing chiém mot chd trong ban d6 nha, do ¢6 2 cong xuat nhap nén s& cé hai
viing nhd dugc chon sao cho dé dang trong viéc truy xuat. Trong hé théfg caa ching ta
moi IC dugc chon co dia chi nhu sau:
+ 8255 -1 ¢0 dia chi tir 8000H — 8003H
+ 8255 -2 Co0 dia chi tor AOOH — AOO3H
S¢ di ta chon dia chi ciia 8255 nhu vay la do ta qui dong dung luong ciia mdi
82555 la 8 Kbyte dé dé dang cho viéc giai ma. Ta sir dung phuong phap dinh vi theo
cach dinh vi bo nhé 10(mapped memory) c6 nghia la dinh vi theo cach dinh vi b nhé,
do d6 dia chi dung cho viéc dinh vi nay phai da 16 bit. é thuan tién cho viéc dinh vi
nay ta tan dung tiép ngd ra ké tiép cua IC giai ma 7415138 d4 thiét ké ¢ phan truéc.
Véi céch ly luan teong ty ta chon chan Y, dé ndi dén chan CS cia 8255 -1 va chan Ys
ndi dén chan CS cua 8255 - 2.
Céac duong diéu khién WR\, RD\, RST duoc ndi dén cac duong WR\, RD\,
RST cua vi diéu khién.
Céac duong dia chi cua A;,Ao,cua 8255 duoc ndi dén cac duong Ay, Ao Cua Vi
diéu khién.
Cac duong dir lieu Do-D; dugc ndi dén cac duong dir liéu Do-D- cua vi diéu
khién.
Tur céc ly luan trén ta c6 so d6 ndi két sau:

AL3 A | Yo\ é@ PorbA )
Al4B A
Vce Al5C LYo\ é\@ 8255, Port1::B >
Es Y.\ Address Ao AL
EZ\ _S—Y \ | us C’ \ Port1C
El\ YA\ S
-4 | T8\
| Y\

AT LN
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Hinh 2 .7 : So @6 két n6i hai 8255 véi 74138

3)Thiét Ké Ban Phim Va Bg Hién Thi:

Muc dich thiét ké mot hé thong tng dung vi diéu khién trong tu dong diéu
khién, h¢ théng ma chung ta dang khao sat nhat thiét phai c6 hai thiét bi ban phim va
bo hién thi (keyboard and display). Trong d6 bo hién thi c6 tac dung gilp ngudi sir
dung kiém tra duoc chuong trinh diéu khién va cé thé ding lam noi théng béo cac két
qua thu nhan dugc trong mot tac vu nao dd véi ban phim ching ta dung lam noi nhap
cac chuong trinh thir nghiém vao RAM trudc khi chinh thicc dua vao ROM. Nhu vay
chirc nang cua hai thiét bi nay khé rd rang chiing ta sé phan tich cac yéu cau lién quan
dé c6 mot thiét bi toi uu nhat.

a)Thiét Ké Ban Phim:

Phan tich yéu cau hé thong:

Ban phim 1a mot don vi 16i vao don gian nhattrong hé thong may tinh né chi vao
mot mach ma hoa ban phim dé doi thanh ma nhi phan. Pa sb ban phim hién nay déu la
loai ban phim dang ma tran.

Viéc ma hoa tin higu ban phim kiéu ma tran doi hoi phai ding nhiéu magch logic
vi phii c6 mot mach dém tién hanh quét trén cdc cong tac phim timg cot phai dugc
quet qua dé biét co phim nao dugc an hay khdng néu c6 thi mach dem sé chung lai va
con so trong mach dém twong ung lUc do s& tuong tng véi ma s6 nhi phan cua phim
duoc an. Pay la nguyén tic hoat dong cua ban phim c¢6 ma hoa. Uu diém cua ban phim
ma hoa la tc do dap ung cao nhung mach dién phirc tap va do linh hoat khéng phong
phu.

Ngay nay nguoi ta thuong dung loai ban phim khéng méa hoa su dung mét chip
vi tinh chuyén dung nguyén ly hoat dong cua mach nay nhu sau:

Tat ca céac duong cot duoc ndi chung véi mot COng ra cua chip vi tinh, cac
duong hang dugc ndi véi cong ra thir hai. Mot phan mém md phong theo hoat dong
cua mach phan ctng sé tién hanh quét 1én cac phim va ma hod vi tri ciia phim an thanh
mot s6 nhi phan, viéc chuyén thanh ma tuong (ng voi phim nay duoc tién hanh bang
phan mém chir khdng can thém mot mach phan cang nao khéac. Uu diém cua loai nay
la mach dién don gian va do linh hoat cao nhung c6 nhuoc diém la dap tng khong cao
bang loai ma hoa.

Nhu da khao sat & phan mot vi mach 8279 1a mét chip vi tinh chuyén ding c6
hai chtrc nang quét 1én ban phim dén 64 phim roi va hién thi dugc dua 16 LED 7
doan, do pham vi cua kit nén viéc chon vi mach nay la thich hop nhét.
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M0 ta ban phim:

ol OO
oo |O|-
N o> |M|To
w|N[T| TR
-l|»n|o|—|O

Ban phim duoc thiét ké nhu nhung cong tic thuong hé viéc tiép xuc véi ban
phim 1 nhiéu nhat so véi bat ki thiét bi nao trong hé thong may tinh, ban phim co hoc
s& gilip ta bién d6i “tac vu an mot phim” thanh tin hiéu goi dén may tinh. O day do yéu
cau thiét ké nén sé phim c6 16 phim nhap dir liéu thé hién dudi dang sé thap luc phan
tir 0+F va 8 phim chirc nang cong véi mot phim Reset.

So do logic duoc trinh bay ¢ phan mét, dé cho 8279 lam viéc duoc ching ta
trudc tién phai thiét lap cac tir diéu khién giri ra cho 8279 cac duong tin hiéu SCAN
SLy+SL; dung dé quét dir liéu trén duong nay cd thé thiét 1ap theo haa kiéu Decode va
Encode, néu thiét lap theo kiéu Decode thi 4 duongSLs+Slo chi c6 khd nang quét hién
thi 4 LED 7 doan.

Ma yéu cau cua 4 duong SLo+SLs phai ¢ ché d6 Decode. Do vay dau tién ta
phai chon 8279 & ché do Encode rdi sau ¢6 dem giai ma 4 duong SLo+SL3dé trg thanh
ché do Decode va ldc bay gio SLy+SLs tré thang 16 duong nén c6 kha nang hién thi 16
LED. Pé lam duoc diéu nay ta chon IC giai ma 4 duong ra 10 duong (BCD to
Decimal) 74145 vi kit chi can 8 LED hién thi 1a 4 LED dir liéu va 4 LED hién th i dia
chi cua dir liéu do.

Tir céc ly luan trén ta ¢ so o ndi két ban phim:

RLO PXKoPKe [P\Kis
RL, XK Ky [ XKy
g::a \\\Kg N
RL: \\\E4 \%Klg \\Ezo
RL, PY s Kis Py Kar
RL, \,\l\e %KM \,\Kzz
SHIET \\\K7 \\K15 \XKZS
CN/ST
RD p—
Control WR —
bus CS
CLK Op Oy 0, ..0g
Reset SLo A
Ao SL B
SL, C SN74145
IRQ  SLs D
\Vce GND
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Hinh 2 .8: Két ndi ban phim

Céc ngd vao SHIFT va CNTL duoc ding dé mé rong cac phim to hop ddi voi

kit thiét ké nay khdng can ma rong thém nén ta ndi mass.
eNguyén Ly Lam Viéc:

Pé IC 8279 lam viéc & ché do ban phim va hién thi ta phai chon ché d6 KKK=
000 (Encode Scan ceyboard keyclock out) va guri c4c tir déu khién nay vao Ao dé khoi
tao 8279 cac duong SLo+SL; lién tuc quét qua 74145 d¢ hién thi va do tim phim an.
khi c6 mot phim an 8279 s& tu dong chdng doi sau khoang 10,3 ps va kiém tra dai mot
lan nira d& xem phim d6 c¢6 con dugc an hay khong, néu con thi 8279 s thiét 1ap ma
phim 4n va luu trir ma cua phim an vao bo nhé RAM bén trong sau d6 s& béo cho vi
diéu khién biét co mot phim tac dong va yéu cau vi diéu khién nhan ma cua phim nay
bang céch 1am thay doi thanh ghi trang thai FIFO lam cho 3 bit KKK s& khac 000 khi
c6 mot phim an.

Nhiém vu cua 8279 la doc ma caa phim an vao dé xu ly va Reset ngat tir trang
thai FIFO tro vé muc logic 0 chuan bi cho phim tiép theo.
e Bang m& Scan va mé gid tri cua phim:

Phim Ma Scan Ma Hexa Ma 7 doan
0 00h 00h 3Fh
1 01h 01h 06h
2 02h 02h 5Bh
3 03h 03h 4Fh
4 04h 04h 66h
5 05h 05h 7Dh
6 06h 06h 07h
7 07h 07h 7Fh
8 08h 08h 6Fh
9 09h 0%h 77h
A 0Ah 0Ah 76h
B 0Bh 0Bh 39h
C 0Ch 0Ch 5Eh
D 0Dh 0Dh 79h
E OEh OEh 71h
F OFh OFh

G 10h 10h

T 11h 11h

P 12h 12h

K 13h 13h

R 14h 14h

S 15h 15h

) 16h 16h

J 17h 17h

a.Thiét Ké B§ Hién Thi:
_Phén tich yéu cau chon linh kién:
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Déi vodi bo hién thi ching ta c6 mot s6 yéu cau sau:

bam bao tinh tryc quan.

C6 kha nang hién thi 16 ki tu trong hé thap luc phan.

C6 thé trinh bay ciing mot ldc dia chi va noi dung trong dia chi twong ung.
Mach diéu khién don gian hiéu qua.

Tiéu thy it nang luong.

Khéc vai nhiing phan truéc & day ta khdng dac nhitng chi tiéu ki thuat 1a yéu cau
truéc tién. Piéu d6 that dé hiéu vi bo hién thi 1a noi ngudi sit dung quan sat cong viéc
cua minh mudn té né phai thuan tién cho viéc quan sat tuc la phai dam bao tinh tryc
quan cua thiét bi, ching ta khong tham vong c6 mot man hinh nhu may tinh ca nhan
cho du @6 1a b hién thi ly tuong. Viéc d6 doi hoi mot mach dién rat phic tap va qua
kho d6i voi mot sinh vién.

Véi yéu cau trinh bay dugc cac bo hién thi trén thi truong co6 thé dap tng duoc.
Tuy nhién ¢ day chung ta c6 dugc mot su lya chon. Bai vi ¢6 hai linh kién thudc loai
hién thi vira néu: Led 7 doan (seven segment Led) va bé hién thi tinh thé long liquid
(crystal display).

Nhung so sénh vé ché do phuc tap caa mach diéu khién gia thanh, tinh pho bién
trén thi truong va nhat 1a kha fang thiét ké. Nén nguoi thiét ké quyét dinh chon LED 7
doan 1am bo hién thi cua hé thong.

Ngoai phan hién thi dung LED 7 doan dung IC chuyén dung 8279 hé thong cua
ching ta con c6 thém bo hién thi dung 8 LED d¢ hién thi trang thai hoat dong portl
cua 8951 trong qua trinh giao tiép s& duoc gidi thiéu & phan tiép theo.

e Thiét Ké B6 Hién Thi Led 7 Poan:

Bo hién thi gidp ta truc tiép quan sat cac tdc vu ma ching ta 4n phim trong hé
thdng hay n6 gitp cho hé théng cua ching ta hién thi dia chi cua 6 nhé va dir liéu can
nap vao cing nhu dit liéu da dugc luu trir hay gitp ta xem duoc dir liéu tic thoi cua
cac thanh ghi. Do d6 ta chi can bo hién thi gém 8 LED doan. Bé hién thi mot gia tri c6
nghid ra LED 7 doan ta thuc hién cac budc sau:

+ Pt ché do diéu khién cho 8279 hoat dong & ché d6 Decode tirc 1a cac duong
SLo=+SL; phai ludn dugc quét dé diéu khién 74145 ciing lan luot quét thong qua cac
transitor switch dé diéu khién LED hién thi.

+ Nbi cac Anode chung cua LED 7 doan lai va ndi 1én nguon Vce théng qua
cong tic Transitor.

+ Nbi cac doan twong tng a, b, ¢, d, e, f, g, dp cua 8 LED lai véi nhau va dua
ching dén cac duong dir liéu hién thi cua 8279 (0A,+0A;; 0Bo+0Bs) thdng qua mot bo
dém dao 7414 d¢é lat nguoc trang thai (vi LED ¢ day duoc chon 1a loai Anode chung).

+ Dir liéu nhi phan ciing nhu tin hiéu diéu khién cac cong tac transitor s& dugc
CPU quan ly va gui ra theo mot qui luat nhat dinh.

+ 4+ + + +
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e So Do Nguyén Ly Két Nbi Hién Thi:

0 —1
SLO Ao
I e
3 1
SL2 C 0
D 4 —
SL3 O
Os ‘
—|:I—|
Ve 87 — Jee
GND 8
09
0AO0 a
0Al b
0A2 o
0A3
d
RD 0BO l>o — I_l
Wr oB1 — °
Control csS T | |
Bus cLk 022 — g
0B3 ﬁ -
Reset — P
Ao
H Két ndi hien thi
Nguyén 1y hoat
Pé 8 LED hién Vao tu phal sang trai ta chon Mode DD-=10, sau khi khoi

tao 8279 xong, dé hién th1 ta goi dir licu vao Ao va 8279 dem cét cac dir lidu nay lan luot vao
16 6 nhé RAM bén trong va lan luot xuat cac dir liéu trong RAM nay ra ngodi LED dé hién
thi theo 16i vao tir phai sang trai ma ta da dinh trudc, dé xoa LED nao tat ta gui tir diéu khién
C2 vao thanh ghi diéu khién, trong mach céc transitor d¢éng vai tro nhu mot céng tic dong mo
LED va duoc diéu khién bai cac ngd ra thap cua IC 74145, Cac transistor nay phai dong ma
sa0 cho nho hon thoi gian luu anh trén ving mac cua mat khi @6 chiing ta s& c6 cam giac 8
LED sang cung ldc.

e Thiét ké h¢ thong hé théng hién ché do cua portl ding 8 LED:

Nhu da gi6i thiéu trong phan I: Port 1 caa 8951 1a port I/0 trén cac chan tir 1+8. Céc
chan c6 ki higu P1o+P17 1a port chi c6 mét chic nang 12 giao tiép véi thiét bi bén ngoai. Dé
quan sat dugc trang thai lam viéc xuat nhap cua portl trong qua trinh giao tlep ta thiét ké hé
thong 8 LED, c4c LED nay dugc Xap xép tir trén xuong rng Véi thir tu cua cac bit trén portl.
Céc cathode ciia 8LED duoc néi chung véi nhau va néi xuéng mass, anode cua cac LED dua
dén portl cua 8951 thdng qua mot bo dém sir dung hai IC 74244,

«Tinh toén céc gia tri dién tro hién thi:
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Vce

Vg Rs

e

Pé mot doan LED du sang thi dong trung binh 1y, qua mdi doan LED bing 15
mA, dién ap roi trén hai cuc cua LED la V, = 1.8v.
Transistor thiét ké & trang thai b4o hoa = Vi, = 0.2v, do d6 dién trg han dong la:

_Vee-Vy —Vsat  5v-1.8v-0.8v
Itbx8 0.015x8
Vay ta chon Rc= 220
Vi mdi LED c¢6 7 doan nén gia tri cuc dai qua transitor Ia:
Itb=Ic=15mA*8=120mA nén ta c6 thé chon transitor 1a4A564 c6 cac théng sé sau
Bmin=85.
Ic=1A thoa diéu kién thiét ké:
+ Tinh Rg (dién tro phéan cuc cho transitor):
Ic=120 mA => 13=120/pmin=120/85=1,5 mA
Pé transitor dan bao hoa thi Iz » 1,5 mA
VeeL -0,7 v
Mtc thap cua ngd ra TTL thuong vao khoang 0,5v va do d6 ta chon:
e Tachon Rg= 3.3kQ
Vay cac thong sé chon 1a:
e LED loai Anode chung
e Transitor loai A562(PNP)
e Dién tro han dong Rc=22Q
e Dién tré phén cuc Rg=3k3

Rc =24Q
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THI CONG HE THONG

I)THIET KE MACH IN:

Pay la giai doan kha quan trong trong toan b tién trinh thi céng béi vi mot sy
¢6 hu hong nhé sau nay hay xau hon 1a phai 1am lai tir dau rat c6 thé do nhitng sai sot
trong giai doan nay, chinh vi thé thoi gian danh cho viéc thiét ké va thi cong mach in
chiém gan ¥ tong s6 thoi gian thi cong hé thong.

Vi cau triic mach phic tap nén nguoi thuc hién dang loai mach in hai mat. Bé
thuc hién so @6 ndi day ngudi thuc hién d4 st dung phan mém vé mach dé thiét ké

Véi ché do tu dong thoi gian hoan tat tat c& moi duong ndi cd kha nang trén
mach khdng t6i 20 phat. Nhung trudc nhat phai mat nhiéu thoi gian dé sira file trudce
khi chay ché d6 v& mach in tu dong, cong viéc tiép sau khi da hoan tat viéc ndi day la
chuyén tat ¢4 nhitng moi han 1én bé mat gan linh kién xuéng dudi. Pay la cong doan
tén nhiéu thoi gian. Sau khi hoan tat, ban thiét ké duoc dem di gia cong dé hinh thanh
mach in theo y&u cau.

I1) KIEM TRA:

Go6m 2 phan 1a mach in va linh kién.

= Sau khi thiét ké va gia cong mach in nhiém vu tiép theo la hay kiém tra toan bo
mach trudc khi lap linh kién vao. Boi kit thiét ké twong dbi phic tap nén phan
mach in gia cdng chac khdng tranh khoi nhitng 15i tuy la nhé.

= Ngay tir dau khi phan thiét ké cua mach duogc dat ra, em da liét ké tat ca cac linh
kién trong mach va chuan bi di mua.

= Trudc khi ldp rap mot 1an nira em phai kiém tra lai ting linh kién mot lan nira dé
tranh sy thiéu x6t va nham Ian.

I11).LAP RAP MACH IN:

Qua kinh nghiém cia nguoi di truéc ciing nhu nhitng vap phai ma em d4 ting
gap trong cac mach dién phwc tap, néu lap rap lubn mot loat xong roi mai kiém tra lai
la mot diéu t6i ky. Nhitng sai s6t nho ciing c6 thé lam ta rdi tung 1én cho nén em da
lip rap timng phan vao va kiém tra ngay bang cac thiét bi do ngay truéc khi lap cac
phan khac. Thir tu 13p rap nhu sau:

1. Lap mach dao dong sau d¢6 dung may hién song dé kiém tra bién do ciing nhu
tan s dao dong boi day la thdng sb quan trong.
Lap mach Reset va kiém tra bang cach do muc logic khi an.
Lap vi diéu khién vao kiém tra chan ALE cua vi diéu khién c6 xung chua.
Lip ROM va RAM vao mach.
Lip bo hién thi.
Lap bo phan giao tiép ngoai vi va socket ngd ra.
Lap mach queét phim- -hién thi va kiém tra lai tirng p’im nhén.
. Lap ngudn nudi RAM.
1V.) G|A| DPOAN HAN CHI:

Chia lam 3 cong doan nho:

1. Trudc tién hoan tat tat c& nhiing 16 xuyén mach, day la nhiing chd ma céc
duong day chay trén mot mat tam ding dé chuyén sang mit kia.

2. Sau khi hoan tat cac 16 xuyén mach nguoi thyc hién kiém tra lai thdng mach
cac duong ndi ciing nhu cac 16 xuyén mach.

NG REWN
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3. Cong doan cudi cung 1a han linh kién, do hau hét cac linh kién st dung 1a loai
IC Cmos rat d& hu hong bai nhiét nén nguoi thuc hién chon giai phap thuc
hién chan dé cam 1C nham dé dang thay d6i linh kién khi gap su cd. Véi Ban
Phim Sir Dung Ban Phim Cua May Tinh.
V.) HINH DANG BEN NGOAI VA CACH SU DUNG:
1) Hinh Dang Bén Ngoai Cug Hé Thong Kit 8951:

Cong tic swith

/
1oz

— [y e ) ey e [y e [y [ s |

LED

[ [ [ [ [/

Bam phim

[N b (NI R ENE R XY

v
Conector 25 chan dung P s
giao tiép voi may in Jack cam nguon 220v
Conector 64 chan dung giao

tiép véi thiét bi ngoai vi

Cong COM may tinh

2. Hwéng Dén Cach Sir Dung Kit Vi Diéu Khién:
Cac budc tién hanh:
- Céap nguon cho hé thdng bang cach cam jack cam vao ngudn 220v. Sau d6
bat cong tac swith va quan sat trén man hinh LED 7 doan néu thay c6 4
LED bén phai man hinh sang tirc 1a hé thong d& duoc cap ngudn.
- Thao tac trén ban phim.
Kit vi diéu khién co tat c& 26 phim chia lam cac nhom sau:
- 16 phim nhap dir liéu cua chuong trin” dang sé thap phan tir 0 dén F.
- 8 phim chac nang va mét phim Reset.
2.1) chtre nang cua phim Q:
+ Khi mai cam dién cho may 4 LED bén tréi s& hién thi 4 s6 0000 4 LED bén
phai tat.
+ Néu khong hién thi ding hay nhan phim “Q” dé reset lai, khoi dong lai hoac
muén thoat khi mudn thoat khoi chuong trinh vi diéu khién dang thyc hién.
2.2) chtre nang cua phim S:
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- Mudn nhap dix liéu méi vao 6 nhé cé dia chi vi du 4000 hay dung cac phim

nhap dir liéu ¢anh 4000, dia chi nay s& xuat hién & 4 LED bén phai.

- Nhan phim “S” thi dia chi 4000 s& thay thé dia chi truéc d6 cua 4 LED bén

phai.

- 4 LED con lai chi cé 2 LED sang d6 chinh la ngi dung cua 6 nhé teong tng

vai dia chi cua 4 LED bén trai.
2.3) chirc nang phim “1:

Dung dé luu tri dix liéu vao 6 nhd ¢ dia chi & 4 LED bén tréi, vi du mudn luu
trir dir liéu co dia chi la “3F” vao 6 nhd ¢o dia chi l1a 4000 ta danh “3F” tir cac phim
dir liéu, dix liéu modi “3F” s& thay thé cac dir liéu trudc do.

Sau d6 nhan phim” T dé luu di liéu ndy vao 6 nhd 4000 dé sén sang nhan dix
liéu tiép theo va hai LED bén phai hién thi noi dung cua 6 nhé 4000.

Chtc nang cua phim nay 1a eu trir dir liéu dong thoi tang dia chi cua 6 nhé.
2.4) chirc nang caa phim “d”:

- CO chic nang giam dia chi cua 6 nhé xubng 1 don vi twong Gng véi mai lan
nhan. Vi du mudn tra lai 6 nh méi vira nhap la 4000 xem c6 dung dir liéu vira nhap
la “3F” khong ta 4n phim “J”, néu sai thi nhap lai, néu ding thi nhan phim ting dia
chi dé nap dir ligu tiép theo.

2.5) chtric nang caa phim”P”:

Sau khi nhap dir liucua mot chuong tring tai dia chi 4000, dé vi diéu khién
thyc hién chwong trinh nay hay nhan phim “P” khi d¢6 man hinh 8 LED s& xuat
hién”PC4000” sau d6 nhan phim G chuong trinh s& thi hanh.

Néu chuong trinh luu tai dia chi khac 4000 thi truéc khi an phim tang dia chi
hdy danh dia chi cua chuong trinh d6 vao bang cac phim nhap dir liéu sau d6 nhan
phim ting dia chi, vi du mubn thyuc hién chuong trinh tai dia chi 5000 thi trén man
hinh LED s& hién thi chit PC=5000. Nhan phim “G” chuong trinh s& thi hanh tai dia
c'i 5000.

2.6) chire nang cua phim”R”:

Dung dé xem ndi dung cac thanh ghi trudc tién nhan cac phim thap phan tuong
duong tir 6 dén F.

2.7) chtic nang caa phim”1”:

Phim nay sé& tac dong dén ngat dong cua hé théng vi xir ly chuong trinh s& bi
ngung sau khi nhan phim “I”, néu nhan phim “I” thém mat lan nira hé thong s& duoc
tro lai trang thai mac dinh twong duong véi Reset may bang phim Q.

2.8) chtrc nang cua phim” T

Chuc nang cua phim nay 1a thuc hién chwong trinh ting budc. Trinh ty nhéan
phim giéng nhu nhan phim “G”. Néu nhan phim “G” d¢ thuc hién chuong trinh tai dia
chi chira trong cac thanh ghi PC ta nhan phim “T” chuong trinh s& thuc hién ting Iénh
tai dia chi chura PC.

Sau day la cac so dd nguyén ly, so d6 bb tri linh kién, mach in mat trudéc va sau.

uIH
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Phan I11;

THIET KE PHAN MEM
Trong hé thong vi diéu khién, phan cang duoc xem nhu thé xac con phan mém
dugc xem nhu linh hon chi phdi toan bo hgat dong. Kha nang 1am viéc cua hé théng
linh hoat hay khong chinh la ¢ day. Trong chuong trinh sé trinh bay khai quat cach
viét mot chuong trinh cling cac van dé lién quan.

Chuong | : MO TA CHUONG TRINH PHAN MEM

Pé viét mot chuong trinh ¢6 nhiéu cach vi du nhu viét mot mach tir trén xubng
dudi theo cach nay CPU s€ doc tung tu theo cac chi thi trong chuong trinh tir dia chi
thap dén dia chi cao va thuc hién ching cho den dia chi cuoi cung. Trong truong hop
nay nguoi doc rat dé theo dbi chuong trinh va nam duoc y d6 cua ngudi viét, tuy nhién
né ¢ nhugc diém 1a kich thude chwong trinh 16n. Gidi han cua phuong phap lap trinh
tuan tu lam phat sinh mot phuong phap lap trinh khac 1a lap trinh cau trdc. Trong
chuong trinh nay véi nhitng doan thuong xuyén lap lai trong chuong trinh nguoi ta
dem chlng ra khoi chwong trinh chinh ching c6 thé dugc dat & d¢au hoic cudi chuong
trinh chinh (tuy theo phan mém). Tai mot dia chi xac dinh tai noi chung ta dem di
duoc thay bang l1énh LCALLxxxx. Trong d6 xxxx la dia chi ching ta dit chuong trinh
duoc dem di. Khi gap chi thi nay CPU s& nhay dén chi thi duoc dit sau chi thi LCALL
va thi hafh doan chuong trinh d6. Bé qua trinh lam viéc khong bi gian doan & cubi
doan chuong trinh ta dat chi thi RET(Return). Khi gap chi thi nay CPU s& quay vé
chuong trinh chinh va tiép tuc cong viéc bi bo do. Phuong phap nay kha higu qua
trong viéc giam kich thudc chuong trinh. Tuy nhién nd lam cho nguoi sir dung kho
theo ddi chwong trinh do mét tinh lién tuc. Dé khac phuc nhuoc diém nay nguoi ta dat
cho mdi doan chuong trinh nhu thé mot céi tén hay nhan (Label). Tén dat phai giup
nguoi doc hinh dung chtc nang nhé rang doan chwong trinh nay cé tac dung ding
chuong trinh chinh trong mot khoang thoi gian t nao d6 va chdng ta ciing qui dinh véi
doan chuong trinh duoc goi la noi chuong trinh chinh dat dix liéu xu ly cting nhu noi
chuong trinh chinh s& lay két qua vé bang cach nay ngudi doc chi con nhg doan
chuong trinh dugc goi s€ lam cong viéc gi va noi dat di liéu co lién quan.

Phan mém phuc vu cho hé théng cua ching ta cing duoc thiét ké dua trén quan
diém nay. Bé viét chuong trinh diéu khién hé thong c6 thé ding mat trong céc ngon
ngir nhu Assembler, passcal, C... & day ngudi thiét ké viét chuong trinh bang ngén
ngit assembler cua hé théng 8 bit ding 8951. Pascal hay C déu c6 thé sir dung dé viét
chuong trinh. Tuy nhién khi dich ra m4 may s& chiém nhiéu bo nhé ching khéng
minh hoa duoc kha nang st dung céc chi thi ciia 8951 trong viéc tao cho hé thong cac
chic nang thay thé mach sé.
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|. THUAT GIAL:

La cach giai quyét van dé bang nhiing thao tac cu thé dugc sap xép theo mot
trinh ty nhat dinh.

Trong ky thuat may tinh, thuat ngir 1a cot 16i mang tinh sang tao viéc lap trinh.
Thuat giai thuong di kém véi t6 chuc dir liéu, ban than thuat giai 12 mot chuyén nganh
dugc nghién ciru chuyén sau va ludn phat trién.

IL.THAO TAC:

Con goi la tac vu. Lénh hoic chi thi 1a mot hanh dong can duoc thuc hién boi co
ché thuc hién thuat giai thao tac dugc dién giai boi mot nhém tir ma cha yéu 1a mot
dong tir, can chon dong tir chi dan chinh xéc va xuc tich

MJi mot thao tac can mot thoi gian va tiéu hag vat chat dé thuc hién, thoi gian va
tiéu hao tuy thuoc vao tung thao tac. Mai thao tac c6 thé phan thanh cac thao tac nho.
Van dé l1a chon thao tac & muc do chi tiét nao dé trinh bay 1a hop Iy nhat. Néu thao tac
tong quét thi s& kho hiéu nguoc lai néu qua chi tiét thi s& rac réi dé nham. Can chon
thao tac & mirc do tong quat nhat ma déi tuong sir dung cé thé hiéu duoc.

Cung mot thao tac nhung sap dat theo trinh tu khac nhau s& cho két qua khéc
nhau. Co cau trinh tu can thé hién trong thao tac goi 1a cau tric diéu khién.

CAu trlc tuan tu: l

A

A

14 , B
Cau trac lap:

Lap lai A cho dén khi diéu kién C dung, thao tac phai thuc hién it nhat mot lan.

A

v
Neéu dieu kién C dung thi thuc hién A (tuy theo gia tri cua C thao tac A cé thé
thyc hién 0,1, hoac nhiéu lan)
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trang65

Céu tric lua: 7
Chon thuc hién hoac hién thi mét thao tac.

A -~
| P D
Chon lya mot trong hai thao tac.
S
A P2 BN

* Tom lai mot thuat giai toi thiéu can nhing diéu kién sau:
1. Céng viéc phai cu thé va thuc hién duoc trén may tinh.
2. Sb buéc thyc hién phai rd rang va hitu han.

3. C6 sb liéu vao.

4, C6sb lidura
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Chuong 11 : XAY DUNG CHUONG TRINH HE THONG

I.GIAI THUAT CUA HE THONG KIT VI PIEU KHIEN:

LUU PO CHUONG TRINH CHINH PIEU
KHIEN KIT VI PIEU KHIEN 8951

BEGIN

LUU PO CHUONG TRINH KHG1 TAO 8279

KHOI TAO 8279
DAT PIA CHI NGAN XEP

(" BEGIN
KHOI TAO DIA\HTDKP

CHITONG TRINH y
PAT DPIA CHI KHOI TAO

DICH CHUYEN DU LEU RA 8 O
NH G0l TU BIRU KHIEN DE
PAT CHE PQ QUT PHIM

col ol HIEN THI LOI VO PHAI 8
; LED

B

DAT TAN SO XUNG NG - ﬂ
VO 8279 Ol CHUONG TRINH XU
[ 1 YPHIM CHITC NANG

A

X0A RAM FIFO, RESET
NGAT
GOl CHUONG TRINH CON |
DIC|  poc DU LIEU VO RAM

TRON(J VIO T U NTITUO S|RINGO U |

AR

XUAT DU LEU TU RAM
RA DE HIEN THI

DICH CHUYEN DU LIHU RA 8
O NHO BE HIF
END
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LUU PO CHUONG TRINH HIEN THI

CAT NQI DUNG CUA VNG MC0
PIA CHI L 0200h

A

PIA CHI HIEN THI LED PAU TIN

A

SO LED

»

A

TANG PIA CHI CUA LED

A

HIEN THI LED KE

SO LED = 8?

LAY LAI NQI DUNG CUA O NHO
0200H

END

LUU PO CHUONG TRINH X7 LY PHIM CHUTC NANG

Luu 6 phim kev- up [ BEGIN ]

PHiM 4
%

| MmM1uu1—»> nNDI |

S
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Lwu [J6 phim key- down BE GIN

S
NHAY VE CHUONG TRINH
XU LY PHI M CHUC NANG

b

[31H] - DPL
[32H] —» DPH

GIAM PIA CUA
DPL DI 1

CHUYEN PIA
CHI CUA DPL VO

wn

b

GIAM PIA CHI
CUADPH PI 1

<

NHAY VE X9

Phim chirc ning s

BE GIN

NHAY VE CHUONG TRINH
XU LY PHIM CHUC NANG

b

[33H] — DPL
[32H] — DPH

A

NHAY VE X9
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Luu [J6 phim G

BEGIN

PHIM G

b

LUU TRU M CUA LENH NHAY VO
O NHO 5FF2H

A 4

[SFF1H] —> 5FF3@
[SFFOH] —» 5FF4H

FF —> 40H

FF  —> O0ASH

RUN

NHAY VE CHUONG TRINH XU LY
PHI M CHUC NANG

Lwu [J6 phim p

BEGIN

PHIM P
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CHUONG TRINH CONVERT

BEGIN

CAT NQI DUNG CUA THANH GHI A

}

LAY NOI DUNG O NHG 32H V
CHUYEN 4 BIT CAO THNH 4 BIT THAP

LUU TRU M VO R,

A

LAY NOI DUNG O NHG 33 H V
CHUYEN 4 BIT CAO THNH 4 BIT THAP

A

LUU TRUM VO A

A

TRAO POl 4BIT THAP CUA AV R,

y

X0A 4 BIT THAP CUA A

y

LUU TRU M VO O NHO 33H

TRAO LAI NOI DUNG CUA R, VO
O NHO 32H

A

LAY LAI NOI DUNG THANH GHI A

END
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LUU BO CHUONG TRINH QUT PHIM

Lwu (16 key - 16 BEGIN

<
<

GOQI CHUONG TRINH BAT PAU
TAI PIA CHI 0023H

A

CAT TAM M PHIM AN

A

NOI DUNG O NHO 40H

A

AND [40H1

TRAO LAI M PHIM

END
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BEGIN

Luu (6 key - 23

A

GOI CHUONG TRINH BAT PAU
TAI PIA CHI 0047H

y

CAT TAM M PHIM AN

v

TANG M PHIM LN 1

FF —>A

b

LAY NQI DUNG O NHO 41H

AND  [41H]

KO=07?

¢ b

GIAM KET QUA DI 1

]

v

LUU M VO O NHO 41H

!

TRAO LAI M PHIM

END
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BEGIN
Luu (6 key - 47

A 4

KHOI TAO 8279 V. LAY MQT M

AND OF

FF >A | S

b

POl THNH M GIA TRI

y

CAT TAM M GIA TRI

!

X0A DISPLAY WRITE RAM

v

TRAO LAI M GIA TRI PE HIEN THI

v

CALL DELAY

TRAO LAI M PHIM

END
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CHUONG TRINH CHUYEN DATA TRONG 4 O NHO SANG 8 O NHO

BEGIN

COPPY NQI DUNG VNG NHO 30H-33H
SANG VNG NHO 34H-37H
v
[34H1—R,
v
[38HT—>R;
v
[40HT->R>

!

LUU TRU NQI DUNG VNG NHO C0 PIA CHI
0200H

la

“

[Ro]—)A

v

Ry +1
_ v
CAT NOI DUNG CHUA TRONG
THANH GHI A

Il

CHUYEN 4BIT CAO CUAATHNH 4BIT
THAP

v
GOl CHUONG TRINH 4-X
v
LAY LAI NQI DUNG THANH GHI A
v
GOl CHUONG TRINH 4-X

GOl CHU HIEN THI
BEGIN
ENP
AND OF ( PE AY 4BIT THAP)
v
LUU TRU NQI DUNG VO THANH GHI A
v

| CATTAMVO P..
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II.CHUGONG TRINH MONITOR

MCS-51 MACRO ASSEMBLER  BINH
02/15/:0 PAGE 1

DOS 7.10 (038-N) MCS-51 MACRO ASSEMBLER, V2.2
OBJECT MODULE PLACED IN BINH.OBJ
ASSEMBLER INVOKED BY: CATRUNG\ASM51.EXE BINH.ASM

LOC OBJ LINE SOURCE

1 ; CHUONG TRINH CHINH
0000 2 ORG 0000H
0000 020033 3 LIMP X1
0033 4 ORG 0033H
0033 020FFD 5 X1: LIMP X2
OFFD 6 ORG OFFDH
OFFD 758165 7 P2: MOV SP#65H
1000 120280 8 LCALL KD79

9 ;NAP DIA CHI CHUONG CHAY O 2
O NHO 5FFF0 VA 5FF1H

1003 905FF0 10 MOV DPTR#5FFOH
1006 7400 11 MOV A #00H
1008 FO 12 MOVX @DPTR,A
1009 905FF1 13 MOV DPTR#5FF1H
100C 7440 14 MOV A #40H
100E FO 15 MOVX @DPTR,A

16

;NAP 00 VAO VUNG NHO 30H,31H,32H,33H

100F 753300 17 MOV 33H,#00H
1012 753200 18 MOV 32H,#00H
1015 753100 19 MOV 31H,#00H
1018 753000 20 MOV 30H,#00H

21
101B 7540F0 22 MOV 40H,#0FO0H

;NAP FOH VAO O NHO 40

101E 1201A1 23 LCALL CON4_8

24
1021 120216 25 X4: LCALLKEY_16

;THOAT KHI CO PHIM NHAN

1024 FA 26 MOV R2,A
1025 5410 27 ANL A#10H
1027 7013 28 JNZ X3

;NHAY NEU LA PHIM CHUC NANG



LUAN VAN TOT NGHIEP trang78

1029 120180 29 LCALL CONVERT
102C E540 30 MOV A,40H

;LAY NOI DUNG O NHO 40H
102E 23 31 RLA
102F 44F1 32 ORL A#0F1H

;OR VOI F1,KET QUA LAN DAU LA F1,F3,F7,FF
1031 F540 33 MOV 40H,A
1033 E533 34 MOV A,33H
1035 4A 35 ORL AR2
1036 1201A1 36 LCALL CON4_8
1039 021021 37 LIMP X4
38 ;XULY PHIM CHUC NANG
103C EA 39 X3: MOV AR2
103D 020600 40 LIMP X5
41 ;PHIM CHUC NANG
0600 42 ORG 0600H
0600 B4172D 43 X5: CINE A#17H,X6
0603 853182 44 MOV DPL,31H
;NEU DUNG LA PHIM KEY_UP MA 17

0606 853083 45 MOV DPH,30H
0609 E537 46 MOV A,37H
060B FO 47 MOVX @DPTR,A
060C A3 48 INC DPTR
060D EO 49 X9: MOVX A @DPTR
060E 858231 50 MOV 31H,DPL

MCS-51 MACRO ASSEMBLER  BINH
02/15/:0 PAGE 2

LOC OBJ LINE SOURCE
0611 858330 51 MOV 30H,DPH
0614 F533 52 MOV 33H,A
0616 7540F3 53 MOV 40H,#0F3H
0619 1201A1 54 LCALL CON4_8
061C 7540F0 55 MOV 40H,#0FO0H
061F 753300 56 MOV 33H,#00H
0622 753200 57 MOV 32H,#00H
0625 021021 58 LIMP X4

59
0630 60 ORG 0630H

0630 B41617 61 X6: CJINE A#16H,X7
; NEU DUNG LA PHIM KEY_DOWN
0633 853182 62 MOV DPL,31H
0636 853083 63 MOV DPH,30H
0639 1582 64 DEC DPL
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063B AD82 65 MOV R5,82H
063D BDFFO02 66 CJINE R5#0FFH, X8
0640 1583 67 DEC DPH
0642 02060D 68 X8: LIMP X9
;XU LY GIONG PHIM TANG

69
064A 70 ORG 064AH
064A B41513 71 X7: CINE A#15H,X10 ;PHIM CHUC NANG S
064D 853382 72 MOV DPL,33H
0650 853283 73 MOV DPH,32H
0653 02060D 74 LIMP X9

75
0660 76 ORG 0660H

0660 B41230 77 X10: CINE A#12H,X11
;NEU DUNG LA PIM CHUC NANG P

0663 758339 78 MOV DPH#39H ;MACHUC
0666 758273 79 MOV DPL#73H ;MA CHU P
0669 1206A0 80 LCALL VVV1
066C 753A48 81 MOV 3AH #48H
066F 1205D0 82 LCALL DISPLAY
0672 905FF0 83 MOV DPTR,#5FFOH
0675 E533 84 MOV A,33H
0677 FO 85 MOVX @DPTR,A
0678 905FF1 86 MOV DPTR#5FF1H
067B E532 87 MOV A32H
067D FO 88 MOVX @DPTR,A
067E 7540F0 89 MOV 40H,#0F0H
0681 753300 90 MOV 33H,#00H
0684 753200 91 MOV 32H,#00H
0687 021021 92 LIMP X4
93
0693 94 ORG 0693H
0693 020720 95 X11: LIMP X12
96

0720 97 ORG 0720H
0720 B4102D 98 X12: CJINE A#10H,X13
0723 905FF2 99 MOV DPTR, #5FF2H
0726 7402 100 MOV A #02H

;NAP MA 02 CUA LENH NHAY VAO O NHO 5FF2H
0728 FO 101 MOVX @DPTR,A
0729 905FF1 102 MOV DPTR #5FF1H

;LAY NOI DUNG CUA O NHO 5FF1H DUA VAO 5FF3H
072C EO 103 MOVX A,@DPTR
072D 905FF3 104 MOV DPTR,#5FF3H

0730 FO 105 MOVX @DPTR,A



LUAN VAN TOT NGHIEP trang80

MCS-51 MACRO ASSEMBLER  BINH
02/15/:0 PAGE 3

LOC OBJ LINE SOURCE
0731 905FFO0 106 MOV DPTR, #5FFOH
;LAY NOI DUNG CUA O NHO 5FFOH DUA VAO O NHO 5FF4H

0734 EO 107 MOVX A @DPTR
0735 905FF4 108 MOV DPTR, #5FF4H
0738 FO 109 MOVX @DPTR,A
0739 7540FF 110 MOV 40H,#0FFH
073C 75A8FF 111 MOV 0A8H,#0FFH
073F 025FF2 112 LIMP RUN

113
SFF2 114 ORG 5FF2H

115 RUN:
0750 116 ORG 0750H

0750 021021 117 X13: LIMP X4
;THOAT VE CHUNG TRINH CHINH
;CHUONG TRINH CON CONVERT CHUYEN NOI DUNG 2 O NHO

0180 119 ORG 0180H
0180 COEOQ 120 CONVERT:PUSH OEOH ;CAT A
0182 C000 121 PUSH 00H
0184 E532 122 MOV A,32H
0186 C4 123 SWAP A
0187 F532 124 MOV 32H,A
0189 7832 125 MOV RO,#32H
018B E533 126 MOV A,33H
018D C4 127 SWAP A
018E D6 128 XCHD A @RO
018F 54F0 129 ANL A #0FOH
0191 F533 130 MOV 33H,A
0193 8632 131 MOV 32H,@R0
0195 D000 132 POP 00H
0197 DOEO 133 POP OEOH
0199 22 134 RET
135 ;CHUONG TRINH CON AN PHIM
0216 136 ORG 0216H
0216 120223 137 KEY_16:LCALL KEY_23
0219 FA 138 MOV R2,A
021A E541 139 MOV A/41H
021C 5541 140 ANL A,41H
021E 60F6 141 JZ KEY_16
0220 EA 142 MOV AR2

0221 22 143 RET
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- SU DUNG CAC O NHO VA THNH GHI R2,A 41H,DPTR,R6,R7

0223 145 ORG 0223H

0223 120247 146 KEY_23: LCALL KEY_47
0226 FA 147 MOV R2,A

0227 04 148 INC A

0228 600B 149 JZ M1

022A E541 150 MOV A/41H

022C 5541 151 ANL A,41H

022E 70F3 152 JNZ KEY_23

0230 14 153 DEC A

0231 F541 154 KE_1: MOV 41HA
0233 EA 155 MOV A R2

0234 22 156 RET

0235 7AFF 157 M1: MOV R2#0FFH
0237 020231 158 LIMP KE_1

0247 159 ORG 0247H

0247 90C001 160 KEY_47: MOV DPTR,#0C001H
MCS-51 MACRO ASSEMBLER  BINH
02/15/:0 PAGE 4

LOC OBJ LINE SOURCE

024A EO 161 MOVX A/ @DPTR
024B 540F 162 ANL A#OFH

024D 6010 163 JZ M2

024F 900C00 164 MOV DPTR,#0CO0H
0252 EO 165 MOVX A,@DPTR
0253 FA 166 MOV R2,A

0254 74C2 167 MOV A #0C2H
0256 90C001 168 MOV DPTR#0C001H
0259 FO 169 MOVX @DPTR,A
025A 120270 170 LCALL DELAY
025D EA 171 MOV A,R2

025E 22 172 RET

025F 74FF 173 M2: MOV A#OFFH
0261 22 174 RET

0270 175 ORG 0270H

0270 7E30 176 DELAY: MOV R6,#30H
0272 TFFF 177 DE2: MOV R7#0FFH
0274 DFFE 178 DEl: DJNZ R7,DE1
0276 DEFA 179 DJNR R6,DE?2
0278 22 180 RET

;CHUONG TRINH CON 01A1H VA 01DDH LA HAI CHUONG TRINH HIEN
THI 4 SO 0 BEN PHAI O
;LED DIA CHI VATAT 4 LED DATA KHI KHOI DONG
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01A1 184 ORG 01A1H
01A1 853034 185 CON4_8: MOV 34H,30H
01A4 853135 186 MOV 35H,31H
01A7 853236 187 MOV 36H,32H
01AA 853337 188 MOV 37H,33H
01AD 7834 189 MOV RO,#34H
01AF 7938 190 MOV R1,#38H
01B1 AA40 191 MOV R2,40H
01B3 900200 192 MOV DPTR,#0200H
01B6 E6 193 C_1: MOV A@RO
01B7 08 194 INC RO
01B8 COEO 195 PUSH OEOH
01BAC4 196 SWAP A
01BB 1201DD 197 LCALL CON4_X
01BE DOEO 198 POP OEOH
01C0 1201DD 199 LCALL CON4_X
01C3 70F1 200 JNZC_1
01C5 8A40 201 MOV 40H,R2
01C7 1205D0 202 LCALL DISPLAY
01CA 22 203 RET

204
010D 205 ORG 01DDH
01DD 540F 206 CON4_X: ANL A#OFH
01DF F582 207 MOV DPL,A
01E1 EO 208 MOVX A,@DPTR
O01E2 FB 209 MOV R3,A
01E3 E540 210 MOV A40H
01E5 D3 211 SETBC
01EG6 33 212 RLC A
01E7 F540 213 MOV 40H,A
01E9 EB 214 MOV AR3
01EA 4002 215 JCCO_1

MCS-51 MACRO ASSEMBLER  BINH
02/15/:0 PAGE 5

LOC OBJ LINE SOURCE

01EC 7400 216 MOV A #00H
OlEE F7 217 CO_1: MOV @R1,A
O1EF 09 218 INC R1

01F0 7440 219 MOV A #40H
01F2 C3 220 CLRC

01F3 99 221 SUBB AR1
01F4 22 222 RET

223
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05D0 224 ORG 05D0H

05D0 C083 225 DISPLAY:PUSH DPH

05D2 C082 226 PUSH DPL

05D4 C000 2217 PUSH 00H

05D6 C002 228 PUSH 02H

05D8 7838 229 MOV RO,#38H

05DA 900C00 230 MOV DPTR,#0CO0OH

05DD 7A08 231 MOV R2,#08H

05DF EG6 232 DIS_1: MOV A,@RO

05E0 FO 233 MOVX @DPTR,A

05E1 08 234 INC RO

05E2 DAFB 235 DINZ R2,DIS_1

05E4 D002 236 POP 02H

05E6 D000 237 POP 00H

05E8 D082 238 POP DPL

O05EA D083 239 POP DPH

05EC 22 240 RET

06A0 241 ORG 06A0H

06A0 C083 242 VVV1: PUSH DPH

06A2 C082 243 PUSH DPL

06A4 905FF0 244 MOV DPTR,#5FFOH

06A7 FO 245 MOVX @DPTR,A

06A8 F533 246 MOV 33H,A

06AA 905FF1 247 MOV DPTR #5FF1H

06AD EO 248 MOVX A,@DPTR

06AE F532 249 MOV 32H,A

06B0 75400F 250 MOV 40H,#0FH

06B3 1201A1 251 LCALL CON4_8

06B6 D082 252 POP DPL

06B8 D083 253 POP DPH

06BA 858238 254 MOV 38H,DPL

06BD 858339 255 MOV 39H,DPH

06C0 1205D0 256 LCALL DISPLAY

06C3 754000 257 MOV 40H,#00H

06C6 C083 258 PUSH DPH

06C8 C082 259 PUSH DPL

06CA 753600 260 MOV 36H,#00H

06CD 753700 261 MOV 37H,#00H

06D0 0206EB 262 LIMP VVV_6
263

06DA 264 ORG 06DAH

06DA 1201A1 265 VVV_T7: LCALL CON4_8

06DD D082 266 POP DPL

06DF D083 267 POP DPH

06E1 858238 268 MOV 38H,DPL

06E4 858339 269 MOV 39H,DPH
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06E7 C083 270 PUSH DPH
MCS-51 MACRO ASSEMBLER  BINH
02/15/:0 PAGE 6

LOC OBJ DINE SOURCE
06E9 C082 271 PUSH DPL
06EB 120216 272 VVV_6: LCALL KEY_16
O6EE B4170F 273 CINE A#17TH,VVV_5
06F1 D082 274 POP DPL
06F3 D083 275 POP DPH
06F5 853382 276 MOV DPL,33H
06F8 853283 277 MOV DPH,32H
06FB 22 278 RET
279
0700 280 ORG 0700H
0700 FB 281 VVV_5: MOV R3A
0701 5410 282 ANL A#10H
0703 70E6 283 JNZ VVV_6
0705 120180 284 LCALL CONVERT
0708 EB 285 MOV AR3
0709 4233 286 ORL 33H,A
070B E540 287 MOV A,40H
070D D3 288 SETB C
070E 33 289 RLC A
070F 540F 290 ANL A#0FH
0711 F540 291 MOV 40H,A
0713 0206DA 292 LIMP VVV_7
293 ;CHUONG TRINH CON KHOI TAO 8279
0280 294 ORG 0280H
0280 900C01 295 KD79: MOV DPTR,#0CO1H
0283 7410 296 MOV A #10H
0285 FO 297 MOVX @DPTR,A
0286 E534 298 MOV A,34H
0288 FO 299 MOVX @DPTR,A
0289 74C3 300 MOV A#0C3H
028B FO 301 MOVX @DPTR,A
028C 7490 302 MOV A #90H
028E FO 303 MOVX @DPTR,A
028F 7440 304 MOV A #40H
0291 FO 305 MOVX @DPTR,A
0292 22 306 RET

307 END
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Phén IV: PHU LUC
Chwong | : TAP LENH CUA 8951

TOM TAT TAP LENH CUA 8951 :

- Céc chuong trinh dugc ciu tao tir nhiéu lénh, chung duoc xay dung logic, su ni tiép
cua cac Iénh dugc nghi ra mét cdch hiéu qua va nhanh, két qua caa chuong trinh kha quan.

- Tap 1énh ho MSC-51 duoc sy kiém tra cua cac mode dinh vi va cac 1énh cua ching
c6 cac Opcode 8 bit. Diéu nay cung cép kha ning 2°= 256 Iénh dugc thi hanh va mét lénh
khdng dugc dinh nghia. Vai Iénh ¢6 1 hoac 2 byte boi dir liéu hoac dia chi thém vao Opcode.
Trong toan bo cac 1énh c6 139 Iénh 1 byte, 92 Iénh 2 byte va 24 Iénh 3 byte.

1. C&c mode dinh vi (addressing mode):

- Cac mode dinh vi la mot by phan thng nhat cua tap Iénh. Chiing cho phép dinh r6
nguon hoac noi goi tai cua dir liéu ¢ cac duong khac nhau tuy thuge vao trang thai caa nguoi
lap trinh. 8951 c6 8 mode dinh vi dugc dung nhu sau:

0

O 0o 0o oo o dg

Thanh ghi.
Truc tiép.
Gian tiép.
Tuc thoi.
Tuong ddi.
Tuyét doi.
Dai.

binh vi.

1.1 Sw dinh vi thanh ghi (Register Addressing) :

- C6 4 ddy thanh ghi 32 byte dau tién caa RAM dit ligu trén Chip dia chi 00H + 1FH,
nhung tai mot thoi diem chi c6 mot ddy hoat dong cac bit PSW3, PSW4 cua tur trang thai
chuong trinh s€ quyét dinh day nao hoat dong.

Céc lénh dé dinh vi thanh ghi duoc ghi mat ma bang cach dung bit trong sé thap
nhat ciia Opcode lénh dé chi mot thanh ghi trong ving dia chi theo logic nay. Nhu
vay 1 ma chac niang va dia chi hoat dong c6 thé dugc két hop dé tao thanh mot
Iénh ngén 1 byte nhu sau :

Register Addressing.

Opcod4 n n n

- Mot vai Iénh dung cu thé cho 1 thanh ghi nao do6 nhu thanh ghi A, DPTR . .. ma
Opcode tu no cho biét thanh ghi vi cac bit dia chi khdng can biét dén.

1.2 Sw dinh dia chi truc tiép (Direct Addressing) :
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- Sy dinh dia chi tryc tiép co thé truy xuét bat ky gia tri nao trén Chip hoac thanh ghi
phan cang trén Chip. Mot byte dia chi truc tiép dugc dua vao Opcode dé dinh rd vi tri dugc
dung nhu sau :

Op# ode

Firect 4 ddressibg

- TUy thudc cac bit bac cao caa dia chi truc tiép ma maot trong 2 viing nhé dugc chon.
Khi bit 7 = 0, thi dia chi truc tiép ¢ trong khoang 0+127 (00H=7FH) va 128 vi tri nhé thap
caa RAM trén Chip duoc chon.

- Tét ca céc Port 1/0, cac thanh ghi chic niang dic biét, thanh ghi diéu khién hoac
thanh ghi trang thai bao gio ciing dugc quy dinh céc dia chi trong khoang 128+255 (80+FFH).
Khi byte dia chi truc tiép nam trong giGi han nay (mg vai bit 7 = 1) thi thanh ghi chuc niang
dic biét dugc truy xuat. Vi du Port 0 va Port 1 duoc quy dinh dia chi tryuc tiép 1a 80H va 90H,
PO, P1 lad dang thtc rat gon thuat nhé caa Port, thi sy bién thién cho phép thay thé va hiéu
dang thirc rat gon thuat nhd cua ching. Chang han lénh : MOV P1, A su bién dich s& xac

dinh dia chi truc tiép caa Port 1 12 90H dit vao hai byte caa lénh (byte 1 caa port 0).
1.3 Sw dinh vj dia chi gian tiép (Indirect Addressing):

- Su dinh dia chi gian tiép duogc tugng trung boi ky hiéu @ duogc dat truse RO, R1 hay
DPTR. RO va R1 c6 thé hoat dong nhu mot thanh ghi con tré ma ndi dung caa né cho biét mot
dia chi trong RAM noi ¢ noi ma dit liéu dugc ghi hoic dugc doc. Bit ¢d trong s6 nho nhét cua
Opcode Iénh s& xac dinh RO hay R1 dugc dung con tro Pointer.

o |

1.4. Sw dinh dja chi trc thoi (Immediate Addressing):

- Sy dinh dia chi tic thoi dugc twong trung bai ky hiéu # duoc dung truéc mot hang
s6, 1 bién ky hiéu hozc mét biéu thirc s6 hoc duoc sir dung bai céc hiang, cac ky hiéu, cac hoat
dong do nguoi diéu khién. Trinh bién dich tinh toan gia tri va thay thé dir liéu tic thoi. Byte
Iénh thém vo chua tri sb dit liéu tic thoi nhu sau:
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Opdode

-

mmedipte Dat#

1.5 Swdinh dja chi twong déi:

- Sy dinh dia chi twong dbi chi st dung vai nhitng 1énh nhag nao d6. Mot dia chi
twong dbi (hoac Offset) 1a mot gia tri 8 bit ma nd dwoc cong vao bo dém chuong trinh PC dé
tao thanh dia chi mot Iénh tiép theo duogc thyc thi. Pham vi cua su nhay nam trong khoang -
128 + 127. Offset twong déi dugc gan vao lénh nhu mot byte thém vao nhu sau:

Op4 ode

Felativ

-

Offse

- Nhiing noi nhay dén thuong duoc chi rd boi cac nhan va trinh bién dich xéac dinh
Offset Relative cho phu hop.

- Su dinh vi twong d6i dem lai thuan loi cho viéc cung cap ma vi tri doc 1ap, nhung bat
loi 1a chi nhay ngan trong pham vi -128+127 byte.

1.6 Sw dinh dia chi tuyét doi (Absolute Addressing) :

- Sy dinh dia chi tuyét d6i duoc dung véi cac lénh ACALL va AIMP. Céc Iénh 2 byte
cho phép phan chia trong trang 2K dang luu hanh caa bo nhé ma cua viéc cung cap 11 bit
thap dé xac dinh dia chi trong trang 2K (A0=A10 gom A10+A8 trong Opcode va A7+A0
trong byte)va 5 bit cao dé chon trang 2K (5 bit cao dang hru hanh trong bo dém ¢ wong trinh
14 5 bit Opcode).

Addf 10 + Addr 8 bpcod4

a7} Adar

- Su dinh vi tuyét déi dem lai thuan loi cho céc Iénh ngdn (2 byte), nhung bat loi
trong viéc giai han pham vi noi goi dén va cung cap ma co vi tri doc lap.
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1.7 Sw dinh vi dai (Long Addressifg):

- Su dinh vi dai dugc dung vei Iénh LCALL va LIMP. Cac I¢nh 3 byte nay bao gom
mot dia chi noi goi tdi 16 bit day du la 2 byte va 3 byte cua Iénh.

Op4 ode

4}ddr 15|+ Addr

—_

7 | Adar

- Uu diém cua sy dinh dai 1a viing nhé ma 64K ¢ thé duoc dng hét, nhugc diém la
cac Iénh d6 dai 3 byte va vi tri 1€ thuéc. Sy phu thudc vao vi tri s€ bat lgi bai chuong trinh
khdng thé thuc thi tai dia chi khéc.

1.8 Swdinh dja chi phu luc (Index Addressing) :

- Su dinh dia chi phu luc ding mét thanh ghi co ban (cling nhu b dém chuong trinh
hoac b dém dir liéu) va Offset (thanh ghiA) trong su hinh thanh 1 dia chi lién quan bai Iénh
JMP hoiac MOVC.

Base Register Offset Effective Address

PC (or PDTR) ACC

Index Addressing.

- Céc bang cuaa lénh nhay hoic cac bang tra dugc tao nén mot cach dé dang bang cach
dung dia chi phu luc.
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Il. CAC KIEU LENH (INSTRUCTION TYPES) CUA 8951:

8951 chia ra 5nhém Iénh chinh :

"] Céc lénh sb hoc
1 Lénh logic.

"] Dich chuyén di
[ Ly luan.

diéu.

1 R& nhanh chuong trinh.

Tung kiéu lénh dugc md ta nhu sau

1. Cac Ignh sé hoc (Arithmetic Instrustion) :
ADD A, <src, byte>

ADD
ADD
ADD
ADD
ADDC
ADDC
ADDC
ADDC

A, Rn

A, direct
A @Ri
A, # data
A, Rn

A, direct
A @Ri
A, # data

SUBB A, <src, byte>

SUBB
SUBB
SUBB
SUBB

INC <byte>
INC

INC

INC

INC

INC

DEC <byte>
DEC
DEC

A, Rn

A, direct
A @Ri
A, # data

A
direct
Ri

Rn
DPTR

A

direct

1 (A) < (A)+ (Rn)

:(A) « (A) + (direct)

(A) « (A) + ((RD)

“(A) « (A) + # data

((A) < (A)+(C) + (Rn)
:(A) « (A) + (C) + (direct)
H(A) < (A)+(C) + ((Ri)
:(A) « (A) + (C) + #data

(A< (A)-(©C)-(Rn)

1 (A) « (A) - (C) - (direct)
C(A) < (A)-(©)-((RD)
“(A) <« (A) - (C) - #data

(A« A)+1

. (direct) « (direct) + 1
((Ri)) « ((Ri)) +1
(Rn) « (Rn) +1

: (DPTR) « (DPTR) + 1

(A« (A)-1
: (direct) « (direct) - 1
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DEC @Ri
DEC Rn
MULL AB
DIV AB
DA A

H((RD) « ((Ri)) -1

(Rn) «(Rn) -1

1 (A) « LOW [(A) x (B)] ; c6 anh huong co OV

: (B) « HIGH [(A) x (B)] ; co Cary dugc x0a.

. (A) < Integer Result of [(A)/(B)]; co OV

: (B) <« Remainder of [(A)/(B)]; co Carry x6a

: Piéu chinh thanh ghi A thanh s BCD dung trong

phép cong BCD (thuong DA A di kem véi ADD,
ADDC)

11 Néu [(A3-A0)>1] va [(AC)=1] (A3+A0) < (A3+A0) + 6.

[ Néu [(A7-A4)>9] va [(C)=1] (A7=A4) « (AT7+A4) +6.

2. Cac hoat déng logic (Logic Operation) :

Tat ca cac lénh logic st dung thanh ghi A nhu la mot trong nhitng toan hang thyc thi
mot chu ky may, ngoai A ra mat 2 chu ky may. Nhitng hoat dong logic c6 thé dugc thuc hi¢n
trén bat ky byte ndo trong vi tri nha dir liéu noi ma khéng qua thanh ghi A.

Céc hoat dong logic dwoc tom tit nhu sau :
ANL <dest - byte> <src - byte>

ANL A, Rn

ANL A, direct
ANL A @ Ri
ANL A, # data
ANL direct, A
ANL direct, # data

: (A) « (A) AND (Rn).

: (A) « (A) AND (direct).

: (A) « (A) AND ((Ri)).

: (A) « (A) AND (# data).

: (direct) « (direct) AND (A).

: (direct) « (direct) AND # data.

ORL <dest - byte> <src - byte>

1 (A) « (A) OR (Rn).

: (A) « (A) OR (direct).

1 (A) « (A) OR ((RI)).

i (A) « (A) OR # data.

: (direct) « (direct) OR (A).

. (direct) « (direct) OR # data.

S (A) « (A)) (Rn).

ORL A, Rn

ORL A, direct

ORL A @ Ri

ORL A, # data

ORL direct, A

ORL direct, # data

XRL <dest - byte> <src - byte>
XRL A, Rn

XRL A, direct

:(A) « (A)) (direct).
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XRL
XRL
XRL
XRL
CLR
CLR
CLR
RL

RLC

RR

RRC

SWAP

A @ Ri

A, # data
direct, A
direct, # data

A
C
Bit
A

A

3. Cac lénh ré nhanh :

(A) « (A) ((Ri)).
t(A) « (A)) # data.
. (direct) « (direct) ) (A).

: (direct) « (direct) ) # data.

(A)«0

(C)«0

1 (Bit) «- 0

: Quay vong thanh ghi A qua tréi 1 bit

(An+1) « (An); n=0+6

(Ao) « (A7)

: Quay vong thanh ghi A qua tréi 1 bit c6 co Carry
(An+1) « (An); n=0+6

(C) « (A7)

(Ao) < (C)

: Quay vong thanh ghi A qua phai 1 bit

(An+1) > (An); n=0+6

(Ao) = (A7)

: Quay vong thanh ghi A qua phai 1 bit c6 co Carry
(An+1) > (An); n=0+6

(€ - (A7)

(Ao) — (C)

: P6i chd 4 bit thap va 4 bit cao cua A cho nhau
(A3+-A0)ZAAT+AA4).

C6 nhiéu lénh dé diéu khién Ién chuong trinh bao gom viéc goi hoc tra lai tir chuwong
trinh con hoac chia nhanh c6 diéu kién hay khéng co6 diéu kién.

Tét ca cac Iénh r& nhanh déu khong anh hudng dén co. Ta c6 thé dinh nhan can nhay
téi ma khong can ré dia chi, trinh bién dich sé dat dia chi noi can nhay t&i vao ding khau lénh

da dua ra.

Sau day la sy tde tit timg hoat dong cua lénh nhay.

JC
JNC
JB
JNB
JBC

rel
rel
bit, rel
bit, rel
bit, rel

: Nhay dén
: Nhay dén “
: Nhay dén “
: Nhay dén “
: Nhay dén “

‘rel
rel”
rel”
rel”

rel”

” néu co Carry C = 1.
néu co Carry C = 0.
néu (bit) = 1.
néu (bit) = 0.

néu bit = 1 va xda bit.
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ACALL  addrll: Lénh goi tuyét dditrong page 2K.
(PC) «- (PC) +2
(SP) « (SP)+1
((SP)) « (PC7+PC0)
(SP) « (SP)+1
((SP)) «— (PC15+PC8)
(PC10+PCO) « page Address.
LCALL  addrl6: Lénh goi dai chuong trinh con trong 64K.
(PC) « (PC) +3
(SP) « (SP)+1
((SP)) « (PC7+PC0)
(SP) « (SP)+1
((SP)) «— (PC15+PC8)
(PC) «- Addr15+AddrO.
RET : Két thlic chuong trinh con tro vé chuong trinh chinh.
(PC15+PC8) « (SP)
(SP)« (SP)-1
(PC7+PCO) « ((SP))
(SP) « (SP) -1.

RETI . Két thlc tha tyc phuc vu ngat quay vé chuong trinh chinh hoat
dong tuong tu nhu RET.

AJMP  Addrll : Nhay tuyét dbi khong diéu kién trong 2K.
(PC) « (PC) + 2
(PC10+PCO0) « page Address.

LIMP Addr16 : Nhay dai khong diéu kién trong 64K

Hoat dong tuong tu Iénh LCALL.

SIMP rel : Nhay ngin khong diéu kién trong (-128+127) byte
(PC) « (PC) + 2
(PC) «— (PC) + byte 2

JMP @ A + DPTR:Nhay khdng diéu kién dén dia chi (A) + (DPTR)
(PC) « (A) + (DPTR)

iz rel : Nhay dén A = 0. Thyc hanh lénh ké néu A = 0.
(PC) « (PC) + 2
(A)=0 (PC) < (PC) + byte 2
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INZ rel : Nhay dén A = 0. Thyc hanh 1énh ké néu A = 0.
(PC) « (PC) +2
(A)<>0 (PC) < (PC) + byte 2
CJNE A, direct, rel : So sanh va nhay dén A = direct
(PC) «- (PC) +3
(A) <> (direct) EPC) « (PC) + Relative Address.
(A) < (direct) C=1
(A) > (direct) C=0
(A) = (direct). Thuc hanh lénh ké tiép
CJINE A, # data, rel : Twong tu Iénh CINE A, direct, rel.
CJNE Rn, # data, rel : Twong tu Iénh CINE A, direct, rel.
CINE @ RIi, # data, rel : Tuong tu Iénh CINE A, direct, rel.
DJNE Rn, rel : Giam Rn va nhay néu Rn # 0.
(PC) « (PC) +2
(Rn) «~ (Rn) -1
(Rn) <>0 (PC) « (PC) + byte 2.
DJNZ direct, rel : Tuong tu 1énh DINZ Rn, rel.
4. Céc Ignh dich chuyén di liéu:

Céc Iénh dich chuyén dir liéu trong nhitng viing nhé ndi thyc thi 1 hoac 2 chu ky may.
Mau Ién” MOV <destination>, <source> cho phép di chuyén dit liéu bat ky 2 ving nhé nao
cua RAM ndi hoac cac vung nhd cua céc thanh ghi chiic nang dac biét ma khong thong qua
thanh ghi A.

Viing Ngan xép caa 8951 chi chira 128 byte RAM ni, néu con tro Ngan xép SP dugc
tang qué dia chi 7FH thi cac byte dwoc PUSH vao s& mat di va céc byte POP ra thi khdng biét
ro.

Céc lénh dich chuyén b nhé ndi va bo nhd ngoai dung sy dinh vi gian tiép. Dia chi
gian tiép c6 thé dung dia chi 1 byte (@ Ri) hoic dia chi 2 byte (@ DPTR). Tat ca cé4c lénh
dich chuyén hoat dong trén toan bo nhd ngoai thyc thi trong 2 chu ky méy va dung thanh ghi
A lam todn hang DESTINATION.

Viéc doc va ghi RAM ngoai (RD va WR) chi tich cuc trong subt qué trinh thyc thi cua
[énh MOV X, con binh thuong RD va WR khdng tich cuc (mac 1).

Tat ca cac Ignh dich chuyén déu khdng anh huong dén co. Hoat dong cua ting Iénh
duoc tom tat nhu sau :
MOV ARn 2 (A) « (Rn)

MOV A, direct . (A) « (direct)
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MOV A, @Ri
MOV A, # data
MOV Rn, A

MOV Rn, direct
MOV Rn, # data
MOV direct, A
MOV direct, Rn
MOV direct, direct
MOV direct, @ Ri
MOV direct, # data
MOV @ Ri, A
MOV @ R, direct
MOV @ R, # data
MOV DPTR, # datal6
MOV A, @A+ DPTR
MOV @A +PC
MOVX A @Ri
MOVX A, @ DPTR
MOVX @ Ri, A
MOVX @ DPTR, A
PUSH direct

POP direct

XCH A, Rn

XCH A, direct
XCH A, @ Ri

XCHD A @ Ri

(A) « ((Ri)

1 (A) « #data

: (Rn) « (A)

. (Rn) « (direct)

: (Rn) « #data

: (direct) « (A)

2 (direct) <« (Rn)

: (direct) « (direct)

> (direct) « ((Ri))

- (direct) « data

((Ri)) < (A)

. ((Ri)) « (direct)

. ((Ri)) « # data

: (DPTR) « # datal6

1 (A) « (A) + (DPTR)

:(PC) « (PC) +1
(A) < (A) + (PC)

(A) « ((Ri)

:(A) « ((DPTR))

((Ri)) < (A)

. ((DPTR)) « (A)

: Cat dir liéu vao Ngan xép
(SP) « (SP) +1
(SP) « (Drirect)

- Lay tir Ngan xép ra direct
(direct) « ((SP))
(SP)« (SP)-1

: D6i chd ndi dung caia A véi Rn
(A) Z(Rn)

: (A) 7Z(direct)

L (A) Z((Ri)

: Doi chd 4 bit thip cua (A) voi ((Ri))

(A3+A0) Z((Ri3+Ri0))
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5. C4c Iénh lugn ly (Boolean Instruction) :

8951 chira mot bo xu Iy luan ly dy du cho céc hoat dong bit don, day la mot diem
manh cua ho vi diéu khién MSC-51 ma cac ho vi diéu khién khac khéng co.

RAM ndi chira 128 bit don vi va cac viing nhé céc thanh ghi chic nang dic biét cap
Ién dén 128 don vi khéc. Tat ca cac duong Port 13 bit dinh vi, mdi dudng c6 thé duogc xir ly
nhu Port don vi riéng biét. Cach truy xuat céc bit nay khéng chi cac lénh r& nhanh khdong, ma
la mot danh muc ddy du cac lénh MOVE, SET, CLEAR, COMPLEMENT, OR, AND.

Toan bo sy truy xuét caa bit dung sy dinh vi truc tiép véi nhiing dia chi tir 00H+7FH
trong 128 ving nhé thip va 80H+FFH & cac viing thanh ghi chirc niang dac biét.

Bit Carry C trong thanh ghi PSW\ cua tir trang thai chuong trinh va dugc dung nhu
mot su tich iy don cua boxir Iy luan ly. Bit Carry ciing 12 bit dinh vi va c6 dia chi tryc tiép vi
né nam trong PSW. Hai lénh CLR C va CLR CY déu c6 cuing téc dung la x6a bit co Carry
nhung lénh ndy mat 1 byte con lénh sau mat 2 byte.

Hoat dong cua cé4c Iénh luan ly dugc tdm tit nhu sau:

CLR C : X6a co Carry xudng 0. C6 anh huong co Carry.
CLR BIT : X6a bit xudng 0. Khdng anh huéng co Carry.
SET C : Set co Carry 1én 1. C6 anh huong co Carry.
SET  BIT_: Set bit 1én 1. Khong anh huong co Carry.

CPL C : Béo bit co Carry. C6 anh hudng co Carry.

CPL  BIT : Béo bit. Khong anh hudng co Carry.

ANL C,BIT :(C)« (C) AND (BIT) : C6 anh huong co Carry.
ANL C,/BIT :(C)<« (C) AND NOT (BIT):Khdng anh huéng co Carry.
ORL C,BIT :(C)« (C)OR(BIT): Tac dong co Carry.
ORL C,/BIT :(C)<« (C) ORNOT (BIT) : Tac dong co Carry.
MOV C,BIT :(C)« (BIT): Co Carry bi tac dong.
MOV BIT,C :(BIT) « (C) : Khong anh huéng co Carry.
6. Cac I¢nh xen vao (Miscellamous Intstruction) :

NOP : Khong hoat dong gi ca, chi tén 1 byte va 1 chu ky may. Ta dung dé delay
nhiing khoang thoi gian nho.
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Chwong I1 .

KHAO SAT IC SU DUNG

I . Khao sat bg nhé¢ EPROM 2764

Céc bo nhd EPROM thong dung ton tai dudi nhiéu kiéu mach khac nhau. Ho 27 XXX
cO céc loai vi mach sau:2708 (1Kx8), 2716 (2Kx8), 2732 (4Kx8), 2764 (8Kx8) ...... VOi Tae =
250_ 450 ns tuy theo loai EPROM cu thé. S6 duong dia chi thay doi tly thudc vao dung
lugng cua mdi loai EPROM, s6 duong dir liéu 1a 8. Hoat dong cua ho 27XXX la tuong tu
nhau, & day do thoi leong c6 han nén chi khao sat mét EPROM dugc sur dung trong mach la
EPROM 2764.
1.Se dé chan:
Trong d6 A0 — Al12 : 13 duong dia chi vao

12
16 e o 11
9 el o1 12
g B2 oz 13
c B3 0z 1o
= P 04 lo
= N 05 Lo
4 Be 0s 18
3 19
a7 o>
o5 e
o J
o1
1 10
> 1l
N
29 CE~
o2 o
Zz >
- PGHM~
§]=1=
Z7E

00 _O7 :8duongdili¢u

OE\ : Output Enable
CE\ : Chip Enable
PGM\ : Nap chuong trinh

EPROM 2764 c6 13 duong dia chi nén cé dung hrong 1a 8 KB va 8 duong di liéu ngd
vao cung cap Vpp va Vee. Ngd vao Ve ludn duoc néi 1én 5v khi EPROM dang doc dir liéu
va ni v&i 30v khi nap trinh cho EPROM.

Thoi gian truy xuat 1 T, = 150 ns .

Hai ngd vao diéu khién CE\ va OE\:

+ OE\ : Pugc dung dé diéu khién bo dém (Output Buffer) d¢é cho phép dir liéu cua
EPROM c6 duoc xuét ra ngoai hay khong.

+ CE\ : La ngd vao cho phép hai chirc nang:

- Khi hoat dong binh thuong CE\ la tin hiéu cho phép, dé doc dit liéu tr EPROM

CE\ phai & muc logic 0 ,dé mach dién bén ngoai lya chon di liéu va chuyén né
dén Output Buffer két hop véi tin hiéu cho phép OE\ & muc logic 0 thi dir liéu xuat
hién & cdc ngd ra D7 — Do .
- Khi CE\ =1 thi EPROM ¢ trang thai cho (Standby)
Cong suat tiéu thu & trang thai doc di liéu 13 525 mW, & trang thai chd 1a 132 mWw.
2 . Bang trang thai lam viéc cia EPROM 2764:

OE\ | CE\ PGM | Vpp Vce Output

Read V||_ V||_ V|H Vcc Vcc D out

Standby V|H X X VCC VCC ngh Z
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Program Vi | X Vi Vip Vee D in
Program Verify | Vi. | Vi ViH Vip Vec D out
Program Inhibit | Viy | X X Vip Vee High Z

Il . Khao sat SRAM 6264 i
SRAM 6264 c6 dung lugng 8 KB dung dé luu trir chwong trinh va di ligu.
1.Se dé chan:

1=
1 e Das 11
= el SI=E] 12
a 13
= e Doz L2
= e Doz Lo
= et Do LS
= N Das L
. A Da= Lo
a= Da-
=25 B
2 =
>1
=L Bl o
= Bl
a2
29 E1~
oa i
e =
o -
[
M 2 2

Trong d6 Aq_ A 1, :13 duong dia chi vao

WR\ : cho phép ghi ¢ muc logic 0

OE\ : cho phép xuat & muc logic 0

CS\ : cho phép chon vi mach hoat dong ( mic 0 )

NC : No Conection
B6 nhd SRAM ¢6 kha nang luu trix thdng tin trong nd chirng nao con duoc cap dién
Thoi gian truy xuat Tae = 250 ns .

2 . Bdng trang thai lam viéc ciia SRAM 6264

WR\ | CS\ CS OE\ | Output
Not Select X H X X High Z
Not Select X X L X High Z
Output Disable H L H H High Z
Read H L H L D Out
Write L L H H D in

I11. Khdo sat I1C giai ma 74138 :

Khi ta mudn c6 nhleu dau ra chon vo tu bo giai ma ma van dung cac mach logic don
gian thi thiét ké s& tro nén rat cong kénh do s6 lwong cac mach cira tang 1én. Trong truong
hop nhu vay ta thuong diing cac mach giai ma c6 san. Mot trong cac mach giai ma hay dugc
sir dung la 74L.S138 ,mach giai ma 3 ra 8 duong.



LUAN VAN TOT NGHIEP trang98

1. So dé chan:
ICH
T vo |9
= mi: Y1 8%
SN By vz ks
Y3 O%
P Y4 31_@
=N Y v5 Ll
A e v 2
24 s e
74138
Trong do:
Yo.Y7: 8 dau ra chon mach giai ma.
A,B,C:Ba dau vao chon.
E1\E,\,E3:dau vao cho phép.
2. Bang trang thai lam viéc criia 74138:
Céac dau vao Céac daura
Cho phép Diéu khién
cC' B| A G,B\ | GA\ | G1 | Yo\ | Y4\ Yo\ | Y3\ | Ya\ | Ys\ | Ye\ | YA
X| X| X 1 X X 1 1 1 1 1 1 1 1
X| X| X X 1 X 1 1 1 1 1 1 1 1
X| X| X X X 0 1 1 1 1 1 1 1 1
00 0 0 0 1 0 1 1 1 1 1 1 1
00 1 0 0 1 1 0 1 1 1 1 1 1
01 0 0 0 1 1 1 0 1 1 1 1 1
01 1 0 0 1 1 1 1 0 1 1 1 1
110 0 0 0 1 1 1 1 1 0 1 1 1
110 1 0 0 1 1 1 1 1 1 0 1 1
111 0 0 0 1 1 1 1 1 1 1 0 1
111 1 0 0 1 1 1 1 1 1 1 1 0

Trong d6 : X la gia tri khéng quan tam.
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SN74145.

IV: khao sat IC giai ma BCD to Decimal

1. Se'dd chan:
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S

BaNOTOVNDD

TCmoA

IC+

7445

9]

—

+

—

M

—

o

—

3 14 |5 |6

2
1

output

1
1
1
1
1

1
1
1
1
1

1
1

0 /0
0 |0

A,B,C,D la 4 dau vao.

2. Bdng trang thai.
1

Input
DIC|B/A]|O
0/0 |0 0|0
0/0 |0

0
1100 |0
1/0 10

Trong d6 :0.9 1a 10 dau ra.

No

Valid |1 |1

0
1
8
9
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