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Véi sy tién bo khong nging caa khoa hoc ki thuat, dac biét 1a nganh dién tir
d& tng dung rat nhiéu trong céng nghiép. Trong linh vuc diéu khién, tir khi cong
nghé ché tao loai vi mach 1ap trinh phét trién da dem dén céc k¥ thuat diéu khién
hién dai c6 nhiéu uu diém so voéi viéc st dung cac mach diéu khién duoc lap rép tur
cac linh kién roi nhu kich thude mach nho, gon, gia thanh ré, do lam viéc tin cay va
cong sut tiéu thu thap ...

Ngay nay linh vuc diéu khién da duoc ing dung rong réi trong céc thict bi,
san pham phuc vu cho nhu cau sinh hoat hang ngay cua con ngudi nhu may giat,
dong ho dién tir ... nham gidp chg doi song ngay cang hién dai va tién loi hon.

Pé tai ung dung vi mach sé lap trinh rat phong phi da dang, c6 nhiéu loai
hinh khac nhau dya vao cong dung va do phuc tap. Do tai liéu tham khao tiéng viét
han ché, trinh @6 c6 han va kinh nghiém trong thuc tién con non kém, nén dé tai
chic chan con nhiéu thiéu sot.

Rat mong duoc nhan nhitng y kién d6ng gop, gitp d& chan tinh, quy bau cua
quy thay cd cling cac ban sinh vién.

Thang 2 nam 1999

Truong Phudc Toan
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LOI CAM TA

Con xin to long biet 6n vo han fien ba mel va gia

D fiinh, nhdng ngdoi than yeu nhat, fia het long day do!
cho con an hoc nen ngdai.

Con xin to long biet 6n fien thay hddng dan
TRAN VAN TRONG iia tan tinh chz day, h6éng dan,
fiong gop nhieu y kien quy bau va tao fiieu kien cho em
trong thdi gian qua.

Em xin cam 6n quy thay co trong khoa Nien -
Nien t6 trodng Nai hoc Sé pham Ky thuat fia het long
& day do em trong théi gian hoc &/ tr6dng.

Xin cam 0n cac ban cung khoa fia tan tinh giup
ol fie toi hoan thanh tot luan van nay.

Sinh vien thdc hien

Troong Phobéc Toan
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CHUONG | : GIOI THIEU CAC CONG LOGIC CO BAN
I/ HAM LOGIC VA (AND) , HOAC (OR) ,KHONG (NOT).
1/ Céng logic .

Goi A 1a bién s6 nhi phan c6 muc logic 12 0 hoic 1, va Y 1a mot bién sb nhi
phan tay thugc vao A: Y= f(A).
Trong truong hop nay c6 hai kha nang xay ra:
-Y=A, A=0thiY=0
hay A=1thiY=1
-Y=A=A=0thiY=1
hay A=1thi Y=0
Khi Y ty thudc vao hai bién sé nhi phan A, B
— Y =f(A,B)
Vi bién s6 A,B chi c6 thé 12 0 hay 1 nén A va B chi c6 thé tao ra 4 t6 hop khéac
nhau la:

Al B
0] o0 A v
0 1 | Mach |—
110 —

1|1 B

Bang liét ké tat ca cac to hop kha di cia cac bién s6 va ham sb tuong tng goi
la bang sy that. Khi c6 3 hay nhiéu bién s6 (A,B ,C) sé lugng ham sé kha di tang
nhanh.

Mach dién tu thuc hién quan hé logic :

Y = f(A) hay Y = f(A,B).
goi 12 mach logic, trong d6 cac bién s6 A,B .. 1a cac ngoé vao va ham sdY la cac ngo
ra. Mot mach logic dién ta quan hé giira cac ngo vao va ngé ra nghia la t'uc hién
dugc mot ham logic, do d6 ¢6 bao nhiéu ham sé logic thi ¢ bay nhiéu mach logic .

Luu y rang khi biéu dign méi quan hé toan hoc ta goi 1a ham s logic con khi biéu
dién méi quan hé vé mach tin hiéu ta goi la cong logic.

2/ Cong logic VA (AND).

Ham logic VA dugc dinh nghia theo bang sy that sau:
Bang su that:

A |
Y=A.B
= —
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Ky hiéu toan hoc cua ham s VA. Ki hiéu cong VA (AND)
Y=AB

3/ Cong logic HOAC (OR).

Ham s6 HOAC cua hai bién s6 A,B duogc dinh nghia ¢ bang s that sau:
Bang su that:

A |B Y

0 |0 |0

0 |1 |1 A Y
1 |0 |1 B

1 |1 |1

Ki hiéu cong HOAC

Ngo ra Y 1a 1 khi c6 it nhat mot bién s6 1a 1, do d6 chi bang 0 & truong hop khi ca hai
bién s6 bang 0.
Ky hiéu toan hoc caa céng HOAC la:
Y = A+B

4/ Cong logic KHONG (NOT).
Ham VA va ham HOAC tac dong Ién hai hay nhiéu bién sé trong khi d6 ham KHONG

c6 thé xem nhu chi c6 thé tac dong 1én mot bién sd.
Bang su that :

ALY A Y=A
0
1

Ki hiéu cong NOT

[N

Ham KH(A)N’G c6 tac dong phu dinh hay dao .S¢ di ¢ sy dong hda nay 1 vi ta
dang lién h¢ vgiso nhi phan co hai trang thai 0 hay 1. Do d6 phu dinh caa 0 lal.
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11/ CONG LOGIC KHONG -VA (NAND) , KHONG-HOAC (NOR).
1/ Céng logic NAND .

Xét truong hop c6 hai bién sé AB ngo ra ¢ cong VA Y = A.B nén ngo ra ¢ cong
KHONG la ddo cua Y:
Y=AB
Vé hoat ¢ong cua cong NAND thi tir cac t6 hop cua A B ta lap bang trang thai rdi liy
dao dé c6 Y dao. Tuy nhién ¢ thé di tryc tiép bang cach lap bang sy that sau:
Bang su that :

Al B Y
0| 0] 1

o 1] 1 A oy
1] 0] 1 B

1] 1] 0

Ki hiéu cong NAND.
2/ Céng NOR.

Xét truong hop hai ngo vao l1a A,B .Ngo ra ¢ cong NOR 1a :

Y =A+B
nén ngo ra ¢ cong dao sé la :
Y = A+B.
Bang su that :
A |B |Y
0 |0 |1 A
0 [1 |o Y
1 |0 |0 B
1 1 0

Ki hiéu cong NOR.

111/ HAM LOGIC EXOR VA EXNOR.

1/ Céng logic EXOR._

Ham HOAC duoc goi 1a HOAC bao gom vi né khong giai quyét dugc bai toan cong
nhi phan. Ly do 1a khi ca hai bién s6 déu 1a 1 thi Y = 1 thay vi la 0. Mac du HOAC nhu
vay van c6 y nghia thuc té nén van duoc ding, nhung nguoi ta phai dinh nghia mot cong
logic khéc la HOAC LOAI TRU (EXOR) cong nay c6 ¥ nghia la loai truong hop khi A,B
dong thoila1thi Y =0

Kyhigu: Y=A®B

Bang su that:

(A B [Y |
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R RO O

RO O
Ok O

Ki hiéu cong EXOR.
2/ Céng EXNOR.
Ham EXNOR duoc thyc hién bang cach thém cong NOT sau cong EXOR,

do d6 hoat d@ong logic cia EXNOR la dao so véi EXOR.
Kyhigu: Y=A®B

Bang su that:
B |Y
0 |0 |1 A
0 [1 |0 O Y
1 |0 |0 B
1 |1 |1
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IV/ BIEN POI CAC HAM QUAN HE RA HAM LOGIC NAND , NOR.

Moi lién hé co ban giita ba cong AND, OR, NOT khéng nhiing cé thé thay
bang cac cong NAND ma con ¢ thé bién thanh cong NOR vai cling mét chirc nang
logic, viéc 1am nay rat thuong dugc ap dung khi thuc hién cac mach logic. Trong
thuc té vi toan bo so d6 néu dugc két hop cuing mot loai cong duy nhét thi sé giam
dugc s6 lugfg vi mach can thiét. Qua trinh bién dbi nay dua trén mot nguyén tac
dugc trinh bay nhu sau:

+ Cong NOT duoc thay bang cong NAND va cong NOR. ‘
- Duva vao bang sy that caa cong NAND suy ra truong hop la khi ca A,B dong thoi
bang 0, thi Y =1
vaA=1,B=1thiY=1.
So @6 minh hoa :

Tuong tu dya vao bang su that cia cong NOR suy ra
A=0,B=0=Y=1
VaA=1,B=1=Y=0
So @6 minh hoa :

+ Cong AND dugc thay bang cong NAND va cong NOR. Tuong tu nhu cac truong hop
trén, duya vao bang su that:
- Ngb ra cua cong AND Y= A+B con cong NAND Y'= A+B = dio Y'= Y

So d6 minh hoa:
A —
s T ] P

-NgoraciacongNOR Y=AB.TacoY=A.B=A+B
So d6 minh hoa :

Ung dung vi mach sé lgp trinh Trang 9
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D

B

+ Cong OR duoc thay bang cong NAND va cong NOR. Biéu thirc cong OR
=AB, =Y =A+B=ZAB

So d6 minh hoa :
D

- BiéuthaccgngNOR Y’=AB = Y’'=AB=Y

A
B Y

Y

So dd minh hoa :

Ung dung vi mach sé lgp trinh
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CHUONG Il MACH LOGIC TO HQP
I/ DPAC PIEM CO BAN CUA MACH TO HQP.

Trong mach s, mach t6 hop 1a mach ma tri s6 6n dinh cua tin hiéu ra & thoi diém bat
ky chi phu thudc vao t6 hop cac gié tri tin hiéu ngo vao & thoi diém d6.Trong mach té hop,
trang thai mach dién trudc thoi diém xét , tic truge khi cé tin hiéu ngé vao, khéng anh
huéng dén tin hiéu dau ra. Pac diém cau tric mach té hop 1a duoc cau tric tir cc cong
logic .

11/ PHUONG PHAP BIEU THI VA PHAN TiCH CHUC NANG LOGIC .
1/ Phwong phép biéu thj chirc nang logic.

Céc phuong phép thuong dung dé biéu thi chuc nang logic caa mach t6 hop la ham sé
logic , bang su that , so dd logic , bang Karnaugh , ciing c6 khi biéu thi bang d6 thi thoi
gian dang song .

D4i véi vi mach ¢ nho (SSI) thuong biéu thi bang ham logic. Béi véi ¢& vira thuong
biéu thi bang bang sy that, hay la bang chic nang. Bang chirc nang dung hinh thuc liét ke,
véi muc logic cao (H) va muc logic thap (L) , dé mo ta quan hé logic giira tin hiéu ngo ra
vai tin hiéu ngo vao ciia mach dién dang xét. Chi can thay gia tri logic cho trang théi trong
bang chirc nang, thi ta co bang sy that tuong ung .

e Y [ » 4
X, —————»

Mach t5 hop
Xn ——— — 2,
Hinh 2-17 So do Khor mach to hop

Nhu hinh 2-1 cho biét, thuong c6 nhiéu tin hiéu ngo vao va nhiéu un nieu ngé ra. Mot
cach téng quét, ham logic cua tin hiéu ngo ra c6 thé viét dudi dang :
71 =11(x1, x2, ..., xn)
72 = 12(x1, X2, ..., Xn)

Zm =fm( x1, X2, ..., Xn)

Ciing c6 thé viét dugi dang dai lugng vecto nhu sau:
7= F(X).

2/ Phuwong phap phan tich chsrc nang logic.

Céc budc phan tich, bat dau tir so ¢6 mach logic d4 cho, dé cudi ciing tim ra ham logic

hoac bang su that.

e Viét biéu thirc: tuan tu tir ngé vao dén ngd ra (hay ciing ¢d thé nguoc lai), viét ra biéu
thirc ham logic cua tin hiéu ngo ra.

e Rt gon: khi can thiét thi rat gon dén t6i thiéu biéu thic ¢ trén bang phuong phap dai
s6 hay phuong phép hinh vé.

e K& bang sy that: khi can thiét thi tim ra bang sy that bang céch tién hanh tinh toan cac
gi& tri ham logic tin hiéu ngo ra twong ang véi to hop c6 thé cua cac gia tri tin hiéu ngo
Vao0.

Ung dung vi mach sé lgp trinh Trang 11
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111/ PHUONG PHAP THIET KE LOGIC MACH TO HQP.

Phuong phép thiét ké logic 1a cac budc co ban tim ra so d6 mach dién logic tir yéu cau
nhiém vu logic dé cho.

Bang Téi thidu
> Karnaugh > ho!
Vén dé Bang Biéu thirc So dd
Logicthue [ chnli [ —» téithidu [P logic
Biéu thuc Téi thiéu
L logic - ho —_
Hinh 2-2. Ca ke L t0 hop.

Hinh 2-2 Ia qué trinh thiét ké noi chung ciia mach t6 hop, trong d6 bao gom 4 budc
chinh:
1/ Phan tich yéu cau:

Yéu cau nhiém vu thiét ké caa van dé logic thuc c6 thé 1a mot doan van, ciing c6 thé 1a
bai toan logic cu thé. Nhiém vu phan tich 12 x4c dinh cai nao 1a bién s6 ngo vao, céi no la
ham sé dau ra va mi quan hé logic gitra chung v6i nhau. Mudn phan tich ddng thi phai
tim hleu xem xét mot cach sau sic yéu cau thiét k&, d6 1a mot viec kho nhung quan trong
trong van dé thiét ké.

2/ Ké bdng sw thdt :

No6i chung, dau tién ching ta liét ké thanh bang vé quan h¢ tuong ung nhau giira trang
thai tin hiéu ngé vao vai trang thai ham sé ngoi ra. D6 1a bang ké yéu cau chirc nang logic,
goi tit Ia bang chirc nang. Viéc nay c6 vé dé va tryc quan. Tiép theo, ta thay gia tri logic
cho trang thai, tirc 1a ding céc s6 0 va 1 biéu thi cac trang théi tuong rng ctia ngo vao va
ngo ra. Két qua ta co bang gia tri thuc logic, goi tat 1a bang sy that. Day chinh I1a hinh thuc
dai s6 cua yéu cau thiét k&. Can luu y rang tir mot bang chirc nang c6 thé duoc bang su that
khéac nhau néu thay gia tri logic khac nhau (tirc 1a quan hé logic giira ngo ra véi ngé vao
cang phu thudc viéc thay gia tri ).

Vi dy: So dd mach nguyén li hinh 2-3 dung hai chuyén mach A,B méc ndi tiép diéu
khién bong den Y.

Ung dung vi mach sé lgp trinh Trang 12
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Do o)

Hinh 2—3.M<5ch dien haiL:huyén mach ndi tiép.
Bang su that

A B Z
0 0 0
0 1 0
T 0 0
1 1 1

Bang sy that trén cd duoc tir xem truc tiép céc kha ning c6 thé cia mach dinh hinh
2-3. Néu thay thé gia tri logic theo 4 cach khac nhau thi tir cac bang su that a, b, c,
d ta dwoc cac biéu thirc logic khac nhau.

Bang su that trong 4 tinh hubng thay gia tri khac nhau.

A B z A B z
0 0 0 1 1 1
0 1 0 1 0 1
1 0 0 0 1 1
1 1 1 0 0 0
a) Z=AB b) Z=A+B
A B z A B z
0 0 1 1 1 0
0 1 1 1 0 0
1 0 1 0 1 0
1 1 0 0 0 1
c) Z=AB dZ=A+B

Tir bang sy that trén, ta thiy rang chdng ta s& c6 mdi quan hé logic khac nhau néu
thay gia tri theo cach khac nhau. Ching ta phai can ci vao gia tri thay thé trang thai dé xac
dinh y nghia cu thé ciia 0 val (tic 1a y nghia cu thé ciia bang sy that).

Khi liét ké bang chirc nang hoic bang su that, c6 thé khong liét ké cac to hop trang
thai tin hiéu ngo vao nao khdng thé c6 hay bi cam. Nhiing t6 hop nay ciing c6 thé duoc
liet ké, nhung tai ngo ra, ¢ trang thai tuong @ng ta ghi mot dau chéo " X ", thuong sir dung
c4c trang thai danh dau chéo dé ti thiéu hoa ham logic.

3/ Tién hanh téi thiéu hoa.

~ Néu sb bién sb twong dbi it thi c6 the duing phwong phap hinh v&. Néu s6 bién s6 twong
doi nhiéu, khi dé khéng tién dung phuong phép hinh vé,thi dung phuong phép dai so.
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CHUONG Il VI MACH SO LAP TRINH

I/ LICH SU PHAT TRIEN CUA VI MACH SO LAP TRINH .

Trudc thoi ky vi mach sb 1ap trinh (Programmable Logic Device) ra doi, thiét ké logic
s6 truyén thong thi bao gdm nhiéu vi mach TTL loai MSI va SSI két hop lai dé tao ra céc
ham logic mong muédn. Nhitng nha thiét ké dya vao nhiing sach tra citu cac vi mach sb dé
tim hiéu cac théng sb ky thuat, sau d6 mai quyét dinh sir dung céc vi mach sb can thiét cho
yéu cau thiét ké cua ho. Diéu bat lgi cua viéc thiét ké nay 1a trong mot board st dung nhiéu
vi mach, do d6 khi stra chira thi gap nhiéu kho khan.

Vao nam 1975,cong ty SIGNETICS d4 gigi thiéu vi mach s6 lap trinh khdng c6 bo nhé
dau tién 82S100 (hién nay la PLS100) goi la mang logic lap trinh truong (Field-
Programmable Logic Array). Napoleon Cavlan, nguoi dugc goi la cha dé cua mach logic
lap trinh, lGc bay gio 1a nha quan ly nhitng ung dung PLA cua Signetics d thuc sy hiéu
rang sir dung PLA Ia phuong phép tét hon dé thiét ké va thay doi hé thong so. Trong khi
do, cong ty Harris da sém gi6i thiéu PROM, ho trinh bay trién vong cia PROM va da ung
dung vao trong mot sé mach logic.

Cong ty National Semiconductor ¢4 ché tao mat na lap trinh cho PLA, ciu tao cia n6
gdom mot mang AND 1ap trinh kém vai mang OR 1ap trinh, cho phép thuc hién t6 hop tong
cé4c tich s6 caia ham logic tiéu chuan. Bang cach két hop cdng nghé PROM sir dung nguyén
tac cau chi v4i khai niem PLA, Cavian da thuyét phuc dugc cac nha quan ly cong ty
Signetics dé dua dy 4n PLAVA0 san xuat.

Vi mach PLA déu tién 825100, 1a thanh vién dau tién caa ho vi mach IFL (Intergrated
Fuse Logic) c6 hinh dang 28 chan. Cau tric caa PLA gdm mot mang AND lap trinh va
mot mang OR 1ap trinh, n6 cho phép thyc hién t6 hop logic tong caa cac tich s6 don gian .

K3 su John Martin Birkner 1a edt ngudi quan tam dén PLA, vi 6ng 4y hiéu rang nhiéu
phuong phép thiét ké logic duoc hoc trong truong thi khong &p dung duoc nhiéu trong
cong viéc hién tai. Do d6, vao nam 1975 6ng iy da roi thung liing Silicon dé dén cofg ty
Monolithic Memories (MMI), day 1a cong ty ché tao PROM va céc vi mach logic tiéu
chuan. Vi vay, Birkner c6 diéu ki¢n hon trong viéc tim hicu PLA va cong nhan nhiing uu
diém caia mach logic lap trinh nhung déng thoi ng ciing nhan ra khuyet dlem cua PLA la
co hai mang lap trinh. Sau d6, Birkner da dwa ra khai niém mai vé vi mach sb lap trinh, vi
mach nay ciing tuong ty FLA nhung thay vi ¢6 hai mang lap trinh thi PAL (Programmable
Array Logic ) chi c6 maot mang AND lap trinh va theo sau la mang OR duoc giir ¢6 dinh
(khéng lap trinh ). Nhu vay méi cong OR s& c6 mét tich sé ¢6 dinh dugc ndi véi ngé vao
caa no6, do vay s& giam duoc kich thudc cia vi mach va cho phép tin hiéu duoc truyén
nhanh hon trong khi van cho phép thuc hién cac to hop logic. PAL duoc déng vo 20 chan.
Sau mét thoi gian thuyét phuc cac nha quan Iy cua cong ty MMI thay rd nhiing lgi diém
cua PAL va dong y san xuat. Vi mach dau tién thuoc ho PAL dugc pho bién 1a PAL 1618,
PAL 16R4, PAL 16R6, PAL 16R8. C4c vi mach nay c6 thoi gian truyén tri hodn 35ns. Mdi
vi mach c6 8 ngd ra va 16 ngd vao, trong d6 ky tu L trong ky hiéu caa vi mach biéu thi 8 to
hop ngo ra tac dong & mirc thap, ky tu R cho biét c6 4, 6 hay 8 thanh ghi & ngo ra tuong
ung.

Sau mot thoi gian khai dau cham, cudi cung PAL d4 duoc thiét ké trong hé thong
thuc. Nhirng cdng ty may tinh mini d& nhan thay duoc uu diém cua PAL la cho phép ho
giam sé board can thiét dé thuc hién tét nhitng yéu cau thiét ké, cong ty MMI d& chon
phuong phap san xuat PAL cong doan mat na ché tao theo yéu cau khach hang. Vao lic
nady MMI lai gioi thigu mot ho vi mach méi HAL (Hard Array Logic) va dé san xuat
nhirng chi tiét nay cho hdng Data General and Digital Equipment. MMI d4 thay di cach
sap xép cong doan mit na cau chi va thay vao d6 1a I6p lién két kim loai phd hop yéu cau
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thiét ké cua khach hang. Nhiing chi tiét nay c6 nhiéu lgi ich gom mang lai nhiing két qua
t6t va kiém tra dé dang hon. Bong thai khéch hang ciing duoc loi hon bai khéng phai quan
tam dén lap trin’ va kiém tra cac chi tiét. Biéu nay da mang lai sy cai tién vé phuong phép
ché tao PAL, va dugc sy chap nhan caa thi truong. Vao nim 1978, MMI da xuit ban sach
huéng dan PAL dau tién. D6 1a mot buse khai dau ¢é PAL ma rong thé gigi caa nhiing
ngudi thiét ké mach logic. Ngoai ra trong séch huéng dan con trinh bay danh séch chuong
trinh géc cua ngdbn ngir lap trinh FORTRAN cho PALASM (PAL Assembler) d6 la phan
mém danh cho viéc thiét ké mach logic PAL. PALASM c6 thé bién soan, dinh nghia logic
cho mét khuén thac. Ngoai ra PALASM ciing c6 kha nang md phong su van hanh trén
phuong trinh mach logic theo nguyén tac PAL. Trong viéc lién két vi nhirng nha thiét ké
dé dinh rd nhirng “vector kiém tra”, PALASM c6 thé l1a mot sy that phd hop. Tat ca
nhirng dac diém caa PAL bao gom viéc khic phuc nhitng khuyét diém cua PLA két hop
Vai viéc thlic day sir dung PAL dd mang dén két qua tét degp. PAL da nhanh chéng vuot
qua ho vi mach IFL cua cong ty Signetics va duoc phd bién trén thi truong, thuat ngir PAL
d4 tro nén dong nghia véi PLD.

Trong ldc ay, cong ty Signetics tiép tuc phat trién ho IFL, va vao nim 1977 Signetics
gidi thiéu ho vi mach FPGA (Field Programmable Gate Array) 825103, vao nam 1979 Ia
ho FPLS (Field Programmable Logic Sequencer). Ho FPGA c6 ciu tao mot mang AND &
muc don voi ngo vao 1ap trinh dugc va cuc tinh ngd ra ciing vay cho phép thuc hién cac
ham logic co ban (AND, OR, NAND, NOR, INVERT), cAu tric cua ho FPLS c6 chuc cac
FlipFlop dé thyc hién céc trang thai caa ham tuan tu. Bong thoi Signetics ciing gigi thiéu
AMAZE (Automated Map and Zap Equations) 1a chuong trinh bién dich dé hé trg cho
nhirng vi mach caa ho. Tuong ty, nhitng cong ty ché tao PLD khac d4 lan hroc gidi thiéu
nhitng phan mém hd tro cua ho.

Ca 2 cdng ty Signetics va MMI tiép tuc gigi thiéu nhitng PLD méi dé dép tng tinh da
dang theo cac yéu cau thiét ké. Vao giira nim 1980, mach logic lap trinh d& dugc thua
nhan clng vai sy phét trién tinh da dang cua IFL va PAL dé c6 nhiéu gia tri cho nhiing
nguoi thiét ké. Mac du sy khoi dau thanh cong cua PLD, tuy nhién chi mot sb it cac nha
thiét ké quen véi viéc dung PLD, mot sb truong dai hoc da dwa vi mach logic lap trinh vao
nhitng khoa hoc thiét ké cua ho.

Tuy thé, ki thuat logic 1ap trinh tiép tuc cai tién va nhitng vi mach phat trien &
giai doan thr hai duoc gigi thiéu vao nam 1983. Cong ty Advance Micro Devices (
AMD) d4 gisi thiéu PAL22V10 véi nhitng dac diém dac biét 1a su linh dong cua
nhitng cong PLD ¢ 10 ngo vao. Mai cong PLD ¢6 kha nang t6 hop hoic véi thanh
ghi & ngo ra hoac mot ngoé vao. Cong dém ngd ra ba trang thai dugc diéu khién bai
mot tich s riéng cho phép van hanh hai chiéu. Tt ca thanh ghi déu dugc reset tu
dong trong qua trinh tat hay ma va mdi thanh ghi c6 kha nang “dat truac”, d6 la dac
diém dic biét cho viéc kiém tra sau nay.

V6i nhitng vi mach méi, duoc gisi thiéu thuong xuyén trén thi truong da dan dén viéc
can thiét phai c6 mot phan mém hd trg trong qua trinh sir dung PLD dé dat hiéu qua cao.

Bob Osann da nhan thay dugc sy can thiét cia mot chuong trinh bién dich PLD van
ning ding cho tat ca PLD cia nhitng cong ty ché tao khéc nhau.

Vao thang 9/1983, Cong ty Assisted Technology d& dua ra phién ban 1.0l1a cua
chuong trinh bién dich PLD c6 tén la CUPL( Universal Compiler for Programmable).
Chuong trinh nay hd tro cho 29 loai vi mach, su ra doi cia CUPL da gay duoc sy chd y
caa nhiéu cong ty ché tao. Cong ty Data 1/0, nha ché tao cac vi mach lap trinh lon nhat
trén thé gigi (EPROM, PROM, PLD), d4 quyét dinh phat trién phan mém hd tro cho riéng
ho. Nam 1984, Data 1/0 gigi thiéu ABEL (Advanced Boolean Expression Language), dd la
chuong trinh bién dich PLD c6 dic diém twong tu nhu CUPL nhung n6 duoc dau tu tiép
thi nén duoc céc nha thiét ké chap nhan. Vi vay, ABEL da som theo kip CUPL trén thi
traong.
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Sy ra doi cua chuong trinh bién dich van nang cho PLD d4 thic day nén cong nghiép
thiét ké sb san sang cho viéc &p dung PLD cho nhitng thiét ké mai. Nhitng chuong trinh
bién dich van ning nay d4 duoc cai tién hon so véi cac chuong trinh bién dich PALASM
va AMAZE, né duoc cung cip cho cac nha thiét ké dé thyc hién cac mach logic va mo
phong nhimng thiét bi. D6 1a nhitng dic diém tiéu chuan cua hai bo bién dich van ning
CUPL va ABAL. JEDEC ( the Joint Electron Device Engineering Councn) du dinh san
Xuat mot bo bién dich PLD tao ra mét tiéu chuan dé sir dung cho tat ca céc cong ty ché tao
PLD hién nay va tuong lai. Vao 10/1983, the JEDEC Solid State Products Engineering
Council dua ra tiéu chuan JEDEC thir 3*. Tiéu chuan khudn thirc chuyén ddi giira hé thong
tao dir liéu va thiét bi lap trinh cho PLD”. Thang 5/1986, JEDEC tiép tuc dwa ra tiéu chuan
3-A, tiéu chuan nay tro thanh tiéu chuan chung cho cong nghiép PLD.

Thang 7/1984, cdng ty Altera gigi thiéu EP300. P4 la vi mach st dung céng nghé
CMOS ciia EPROM, n6 c6 dic tinh 1a cong suét tiéu thu thip, c6 thé xéa dugc (dung tia
cyc tim) cing mot s dic tinh mo rong khac.Nam 1985, mot ho PLD  méi dugc cong ty
Lattice Semiconductor gigi thi¢u la GAL (Generic Array Logic). Lattice dung cdng nghé
CMOS cua EEPROM, c6 cac dic tinh ky thuat nhu cong suat thap, c6 thé lap trinh nhiéu
lan ( x6a bang dién ap vai thoi gian x6a khoang vai gidy). Vi mach dau tién cua ho GAL
duogc ki hiéu 1a GAL16V8 c6 kha nang thay thé hoat dong ciia PAL (d6i véi vi mach cling
loai).

Ngay cang nhiéu cong ty tham gia vao thi truong PLD dé tao ra nhitng vi mach dic
biét va sir dung nhiéu cong nghé ché tao khac nhau. Vao nam 1985, cong ty Xilen tao ra
mot ho méi 1a LCA (Logic Call Array). Cau triic caa LCA c6 3 doan: mot ma tran cua
khéi logic duoc bao quanh la khdi vao ra va mot mang duong dir lidu néi gian tiép. Dac
biét cua LCA 1a PLD dau tién s dung té bao RAM dong cho chirc niang logic. Uu diém
caa cau tric nay 1a khéch hang cé thé kiém tra duoc chwong trinh cua vi mach, do ban chat
dé x6a cia LCA, nén can phai luu trir ciu hinh caa LCA ¢ bo nhd ngoai. Vi vay, LCA
khéng duogc st dung ¢ nhixng truong hop doi hoi sy hoat dong ngay lap tuc khi chai dong
may. Di kém véi LCA la chuong trinh soan thao XACT va bo mé phong gitp cho viéc sua
15i cho nhiing thiét ké trén LCA duoc thuan tién.

Nam 1985, cong ty Signetics vai mot khai niém méi 1a PML (Programmable Macro
Logic). Vi mach PML dau tién caa Signetics PMLS 501, vi mach nay sir dung cong nghé
ludng cuc, va dugc dong vo 52 chén .

Vao nam 1986, cdng ty ExMicroelectronic gigi thiéu ho ERASIC (Erasable
Application Specific 7C) sir dung cong nghé EEPROM CMOS. Vi mach dau tién Ia
XL78C00 c6 dang 24 chan va diéu dic biét 14 XL78C00 cd thé thay thé chic ning cho
PAL va EPLA cuing loai (khong tinh dén téc d6), di kém la mot phan mém hd trg ERASIC.

Vao nam 1986, cong ty Signetics quyét dinh thay doi ho IFL thanh ho PLS
(Programmable Logic From Signetics). Vi du nhu tir 825100 thanh PLS100, tir 825157
thanh PLS157. Sau d6 2 nam, cong ty Actel d4 cai tién khuyét diém ho LCA la vi mach c6
thé hoat dong khdng nhat thiét phai c6 bo nhé ngoai. Pong thoi cong ty Gazelle
Microcircuit ¢4 cong bb phéat minh cong nghé GaAs
(Gallium Arsenide). Bac diém cua cong nghé nay la cai tién toc do , cong suat cua cac Vi
mach trén nén tang 1a cong nghé silicon, cho phép vi mach lam viéc vai toc d6 nhanh hon
cong suat tiéu tan khi & muc trung binh.

Ung dung dau tién caa cong nghé GaAs duoc cong ty Gazelle dua ra la phién ban caa
PAL 22V10. Uu diém ctua mach nay Ia cho phép vi mach GaAs c6 thé twong hop véi cac
vi machTTL, do d6 cong nghé GaAS da duoc ung dung rong rai. Sau mot thoi gian cai tién
khéng ngirng, nhitng PLD thé hé sau d& dugc ang dung rong réi trong ky thuat phan cirng,
né tré thanh céng cu can thiét cho nhirng k su thiét ké.

Sy phét trién trong cong nghiép PLD néi riéng va voi cong nghiép ban dan ndi chung
d4 tao nén su canh tranh cua cac cong ty ché tao PLD trén thé gioi. Do d6, d& cd nhiéu
xung dot xay ra gitra cc cdng ty trong viéc canh tranh thi truong.
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Vao nam 1986 cong ty MMI da kién hai cong tyAltera va Lattic vi da vi pham ban
quyén PAL. Két qua 1a hai cong ty ndy d& chap nhan thua kién va phai mua ban quyén. Sau
d6 cong ty MMI mua c6 phan trong cong ty Xilin va s¢ hitu ban quyén ho LCA. Sau d6 1
nim cong ty MMI hop véi AMD tré thanh mot tap doan san xuét cac linh kién ban dan
hang dau trén thé gioi. Tuy d& hop nhat hai cong ty nhung ho van tiép tuc phat trién cac ho
vi mach hién cé vi nhitng ho PLD nay da tro nén phd bién trén thi truong. Vao nam 1987,
cong ty National Semiconductor ¢4 mua lai cong ty Fairchild va tiép tuc phat trién ho PAL
FASTPLA trén thi truong .

11/ CAU TRUC CO BAN CUA CAC HOQ VI MACH LAP TRINH (PLD).

Vi mach s Iap trinh trai qua thoi gian dai phat trién va cai tién da thuc sy mé ra mot
huéng di méi cho nhirng nha thiét ké. Uu diém cuaa PLD la giai quyét duoc vo s nhiing
van dé thiét ké nho vao nhiéu ho PLD khac nhau. Nhiing ho vi mach nay cé ciu tric va
cdng ngh¢ ché tao khéac nhau, do do chiing c6 nhirng dac diem riéng dé ing dung vao nhiéu
linh vuc trong cong ngiép. Méac khac nguoi thiét ke con quan tam dén céc thdng s6 ky
thuat cia vi mach nhu tdc d6, cong suat tiéu thy, ngudn cung cap va céng cu hd tro dé lap
trinh.

1. He vi mgch PROM (Progammable Read Only Memory).

PROM goi la bo nhé chi doc lap trinh duoc. DAy 1a ho vi mach dau tién duoc sir dung
nhu 12 nhitng vi mach sé lap trinh theo quan diém cua vi mach s. Cau tric cia PROM rat
don gian bao gom mot mang té bao nhé vaéi nhitng duong dia chi ngo vao va nhiing dudng
dir liéu ngo ra. S6 dwong dia chi va dix liéu cho biét ma tran nhé cuaa PROM. Mot PROM
don gian dugc trinh bay ¢ hinh 3.1

D7 )
A4 D6
A3 D5
o I . i
Ngo vao Al o — [y "o N
_ D2
A0 -
D1
DO
Hinh 3 16t PROM don gian

PROM ¢6 5 duong diéu khién ngo vao cho phép tao ra 32 t hop logic va 8 duong dix
liéu ra tao thanh mot ma tran nhé 32x8, Vi vay c6 tong cong 256 té bao nhg. Cau tric cua
PROM gom méot mang AND c¢6 dinh theo sau la mang OR lap trinh, dwgc minh hoa ¢ hinh
3.2.
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Hinh 3-7 So d6 logic cia PROM
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Cha thich:
- Dau X trong hinh biéu hién nhitng diém lap trinh (duoc ket noi thong qua
mot cau Cg' Hinh 3.2 So d6 logic cia PROM
O man_ 1ang

OR. Do d6 bét ki mot lién két nao bi loai bo (nghia Ia cau chi ¢ d6 bi dut, thi bién d6 s&
khéng c6 mat & biéu thac ngd ra).

Céc ham & ngo ra thay doi tiy thudc vao su két ndi cua cac bién ¢ ngd vao.

PROM thudng dugc sir dung dé giai ma dia chi va tng dung dé heu trix dir liéu. Khi
thiét ké cac PROM, nguoi thiét ké phai chd y dén sy thay d6i muc logic ngo vao (xay ra
trong thoi gian ngan) khi dia chi ngd vao thay déi. Phuong thirc ghi cia PROM la khi ¢6
mot tin xung clock dong bo thi mach ngd ra chuyén sang trang thai khac. Dac diém nay s&
gilp khic phuc duoc van dé tap nhiém ¢ PROM.
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Khi khao sat PROM, ngudi ta thuong quan tdm dén tdc do truy xuat dir liéu. Thong
thuong céc loai PROM c¢6 thoi gian truy xuat dudi 60 ns. Cac loai PROM thuong sir dung
céng nghé ludng cuc 1a nguyén tic co ban dé ché tao. Tuy nhién, khoa hoc tién bo d& phat
minh ra cong nghé¢ CMOS cho phép rit ngan thoi gian truy xuat. Cong ngh¢ CMOS duoc
dung dé ché tao EPROM, d6 1a mot dang PROM c¢6 thé x6a duoc bang tia cuc tim. N6 da
tao ra mot buéc tién dang ké nhu: EPROM WS57C256F cua cong ty WaferScale
Integration c¢6 dung lwong 32Kx8 véi thoi gian truy xuit 1a 55 ns, cong ty Cypress
Semicondutor gigi thiéu PROM CY7C245 c¢6 dung luong la 2048x8 véi thoi gian truy xuat
14 25 ns.

Trén day la mot vai vi du cho thiy cong nghé CMOS duoc chap nhan cho nhitng tng dung
thiét ké mach.

2. Ho vi mgch FPLA ( Field Progammable Logic Array)

Ho vi mach FPLA déu tién dugc cong ty Signetics gigi thiéu vao nam 1975. Cau trdic
cua FPLA la mot mang AND — OR don gian, dugc trinh bay ¢ hinh 3. 3. )
Mang AND — OR c6 thé lap trinh dé thuc hién 4 ham logic bat ki véi hai bién ngd vao.
MGi bién ngd vao duoc dua qua cong dém dé tao hai muc logic 0 va 1. M&i muc logic nay
dugc noi véi ngd vao cong AND thdng qua mot cau chi lap trinh. Tat ca 4 cau chi duoc git
nguyén.

Néu tat ca cau chi déu théng, vi du nhu cong ANDK thi biéu thirc ngd ra cho
cong sé la: L

K5A AND A AND B AND B = AABB

Tu két qua trén cho thay ngo ra ciia cong AND lubn ¢ muc thap, diéu nay
khong ¢ lgi. Tuy nhién néu ta lap trinh cho 4 cau chi trén, vi du ta chon A x B, llc
nay gia tri cia 2 bién nay s& khong c6 trong biéu thic.

Biéu thuc ngo racong AND K 1a: K= AB

Nguyén tic & day la lva chon nhiing gia tri dé lap trinh, khi mot cau chi duoc
chon nghia la gia tri cua n6 s& khéng ¢ miat trong biéu thic.
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Hinh 3.3 . So d6 biéu thiic ngo ra cia FPLA

Luu y mang OR trong mach & hinh3.4. Mdi ngo ra cong AND dugc ndi toi 1
ngo vao cong OR thong qua mot cau chi va mot Diode. Xeét bieu thirc F1 gia sir cac

cau chi déu thdng, ta co :

FI=K+L+M+N

Vi K,L,M,N la nhiing tich s6 ciia AXB, F1 la tong c4c tich so cua hai bién A

va B. Bay gio ta s& 1ap trinh bang cach lam dut céac cau chi thi céc s6 hang tng véi

nhitng cau chi bi dut s& khéng c6 mat trong biéu thirc. Bang cach lap trinh cac cau

chi & mang AND — OR (nghia la loai bo gié tri gia tri ciia n6 trong biéu thuc)

FPLA c6 thé tao ra cac ham logic khac nhau theo mach thiét ké chi véi hai bién
ngé vao. Luu y nhitng Diode trong mang OR duoc dung dé bao vé ngian mach.

So @6 mach trong hinh 3.4 12 mot vi du don gian caia ho vi mach mang logic
lap trinh truong. Néu vi mach do cong ty ché tao da duoc 1ap trinh bang cong doan
mat na véi cong nghé ludng cuc thi chuong trtinh ¢ dinh khdng thay doi dugc. Do
d6 vi mach nay duoc goi 1a PLA. Néu vi mach duogc san xuat dé ngudi s dung c6

thé 1ap trinh thi goi la FPLA.
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Hinh 3.4. So d6 logic caa FPLA PLS 153
3. Ho vi mach FPLS ( Field Programable Logic Sequencer)

Ho FPLS dugc gigi thiéu vao nam 1979, FPLS c¢6 cau tric md phong theo cau
trlc cua FPLA nhung dugc b sung thém nhiing thanh ghi cho phep “preloading”
trang thai cua thlet bi. Mot vai thanh ghi ¢ ngo ra duoc dua hoi tiép ve mang AND
lap trinh va mot s6 khac c6 nhitng thanh ghi ngam (nhiing thanh ghi duoc bd sung
trén chip va khong ndi véi chan cia ngo vao hay ngo ra) bo sung vai thanh ghi ngo
ra, nd co thé hoi tiép hodc khong hoi tiép.
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Hinh 3.5 . So do logic FPLS PLSI57

So d6 logic cua vi mach PLS157 dugc cong ty Signetics gigi thiéu duoc trinh
bay ¢ hinh 3.5, ¢6 hinh dang bén ngoai 20 chan, c6 cau tric16x45x12. PLS157 ¢
6 thanh ghi va 6 to hop & ngd ra. Céac to hop ¢ ngd ra co chuc nang nhat, nhiing
thanh ghi dwoc cau tao bang nhiing cong d¢ao M(Mo-Ms). Cau triic méi caa PLS157
¢6 nhiing dac diém dang luu y 1a nhiing thanh ghi cho phép chét nhiing tin higu &
ngd vao va nhirng tin hiéu nay duoc dua téi mang AND. Ngoai ra vi mach con
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duogc thiét ké mot mang bo sung (mang bu). Pay 1a tong sé hang b va duoc thyc
hién nhu mot ngo vao cia mang AND, no cho phép bo sung thém nhiéu to hop.

4. Ho vi mgch FPGA ( Field Progammable Gate Array).

Ho FPGA duoc Signetics gigi thiéu vao nam 1977 duoc sir dung dé thay thé
cho nhitng coéng nhiéu ngd vao tiéu chuan, ciu tric cua nd bao gdom mot mang
AND lap trinh, véi lap trinh cuc tinh & ngd ra. Chi véi mot cong AND c6 thé bién
d6i thanh cong NAND, NOR hay cong OR. Mbi cong AND trong FPGA c6 thé
bién d6i thanh cac cong logic khéac nhau.

FPGA ciing duoc b6 sung linh dong hon nhitng cong tiéu chuan khac. Vi mach
dai dién cho ho FPGA la PLS151, c0 hinh dang 20 chén dugc trinh bay ¢ hinh 3.6.
PLS151 ¢6 6 ngo vao, 12 ngd ra va co tin hiéu hoi tiép dua vé mang AND duoc sir
dung nhu nhitng ngd vao. Co6 thém 3 tich s6 duoc tao ra bai 3 duong diéu khién,
c4c tin hiéu nay diéu khién nhitng cong dém ngo ra 3 trang thai. FPGA thich hop
trong céc thiét ké dé giai ma dia chi va dugc thém vao cac chirc niang khéc.

5. Ho vi mgch PAL ( Programmable Array Logic).

PAL la mot ho phd bién nhat trong ho PLD dugc MONOLITHIC
MEMORIES INC gidi thiéu vao nam 1978. PAL duoc ding ky ban quyén vé cau
tric caa cong ty MMI. Cu tric caa PAL bao gdom mot mang AND lap trinh theo
sau la mot mang OR ¢6 dinh, ciu tric nay duoc cai tién tir nhitng khuyét diém cua
ho FPLA. Hinh 3.7 minh hoa cho ciu trlic don gian cia PAL. Do doai bo viéc st
dung cau chi & mang OR, do d6 sb luong tinh thé Silicon dugc sir dung giam, dan
dén gia thanh cua PAL thap hon so véi FPLA. Mat khac thoi gian tri hodn caa
PAL ngan hon so v&i FPLA do giam duogc sy tri hodn khi truyén qua mang OR.

Khao sat PAL16L8 c6 hinh dang 20 chan so do logic dugc trinh bay ¢ hinh
3.8. Vi mach nay c6 8 t6 hop ngd ra, mdi ngd ra dugc dao véi 7 tich s6 cua ngd
vao, 6 trong 8 ngd ra dugc hdi tiép vé mang AND, cho phép nhiing chan nay duoc
sir dung véi chtic nang 1/0. Do PAL16L8 c6 ngd ra tac dong ¢ mirc thap nén né co
thé két hop véi cac IC khac ciing mot muc tac dong.
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Hinh 3.7 . So d6 logic cia PAL
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Hinh 3.8. So d6 logic cia PAL16L8

PAL16L8 dugc ung dung trong linh vuc giai mé dia chi, nd thuan tién trong
viéc két hop véi cac bo vi xtr Iy va thiét bi ngoai vi vi cing mot mirc tac dong. Vi
nhitng dac tinh nhu téc do twong ddi cao, gia thanh thap, thoi gian truyeén tri hoan
khoang 7,5ns nén PAL16L8 rat pho bién trong cong nghiép PLD. Ngoai ra
PAL16L8 c6 mot dac diém méi so vai cac ho trudce 1a co cau chi bao vé, né ding
dé chdng sy sao chép, gidp bao vé noi dung bén trong. Ngoai PAL16L8 cong ty
MMI con gidgi thiéu cac loai vi mach khac nhu PAL16R4, PAL16R6, PAL16RS.
Céc vi mach nay c6 ciu tao giéng nhu PAL16L8 nhung ¢ ngd ra sir dung thém céc
FF D dé chét tin hiéu ngo ra.
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Mot thé hé vi mach PAL duoc cong ty AMD gidi thigu 1a PAL22V10 véi hinh
dang 24 chan duoc ché tao bang cong nghé CMOS thay thé cho cong nghé ludng
cyc. bac trung cua vi mach nay la ¢ ngo ra duoc cho qua cong PLD.

Ngoai viéc tang sb bién ngo vao vi mach nay con c6 mot s6 dac diém nira la
trong ham logic cac thanh phan tich s6 cd thé thay doi tir 8 dén 16 bién. Diéu nay
s& gilip cho vi mach thuc hién nhiéu phuong trinh phirc tap. Nho vao cau tao ¢ ngo
ra cac cong PLD nén cac ngo ra hoac vao ciia vi mach co dic tinh giao tiép 2 chiéu,
diéu nay lam tang kha nang xir ly cta vi mach va tao sy thuan loi cho viéc thiét ké.
Do nhiing dic diém da duogc cai tién nén cac thé hé vi mach PAL dugc phé bién
rong rai (dac biét 1a nhom vi mach 20 chan) va PAL dugc xem la ho vi mach dai
dién cho ho vi mach s6 lap trinh.

Ngoai ra cac cong ty ché tao PAL co chon Iya trong viéc ky hiéu cac sb trén
mot vi mach. Diéu nay cung cip cho ngudi sir dung nhitng théng tin can thiét co
lien quan dén ng dung cua vi mach. Céc ky hiéu trong viéc danh sé cua ho PAL
noi chung bao gdbm 2 sb dém duoc tach roi nhau boi 1 hay 2 ky tu. S6 dan tién
trong tén vi mach cho biét s6 ngd vao ciia vi mach (day chinh 1a s bién ngd vao
cia mang AND). Sé thu hai biéu thi s6 ngé ra ciia vi mach. Ky tu nam giira 2 s6
chi ra y nghia céc thudc tinh cua ngo ra. Mot s6 ma ky tu ¢ ¥ nghia la:

H tac dong muc thap.

L tac dong muc cao.

P tac dong ngo ra co thé lap trinh.

C phan bd sung c4c ngo ra.

S bo tuan tu.

Céc ky hiéu caa vi mach ho PAL dugc xem la nhitng huéng dan co ban

cua vi mach. Ngoai ra cac cong ty ché tao con cung cap ban théng sé ky thuat va
so d6 logic caa vi mach kém theo dé lam tai liéu tham khao cho cac nha thiét ké.

6. Ho vi mach GAL ( Generic Array Logic).
GAL la mot nhém caa cong nghé EEPLD, nd dugc gidi thiéu va phat trién bai
cong ty Lattice Semiconductor Comp. Cong ty nay d dua ra mot khai niém vé cong
PLD cd6 ky hiéu la OLMCs (Output Logic Macrocells).
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Hinh 3.9 . So do logic cua GAL16V8
Vi mach nay ciing c6 nhiing dac diém 1a co the x0a bang dién va lap trinh lai
bang cac phan mém va cong cu hd tro. Khao sat cau tric cua vi mach GAL16V8
duogc trinh bay ¢ hinh 3.10, GAL16V8 cd hinh dang 20 chan 14 mot vi mach pho
bién trong ho GAL.

MGi mot OLMC c6 8 ngod vao tuong duong véi 8 tich sb trong mot biéu thuc.
Ngoai ra OLMC ciing ¢4 tin hiéu hoi tiép dua vé dé diéu khién, tin hiéu xung dong
ho, tin hiéu hoi tiép vé mang AND. Cac vi mach GAL déu cd hd trg nhiing thanh
ghi “Preload”, diéu nay c6 ich trong viéc kiém tra vi mach. Mat khac mot thé heé vi
mach méi duoc phét trién 1a vi mach lap trinh hé thdng ky hiéu 1a ispEELD (In-
system Progammable).

Vi mach dau tién 1a ispGAL16Z8, ciu tric cia nd gan gidong vi GAL16V8
nhung dugc thém vao 4 chan dé diéu khién lap trinh. Trong hé thong ispGAL16Z8
cho phép chu ky Iap trinh 1a 10000 lan va dit liéu dugc giir ¢6 dinh trong khoang
thoi gian 20 nam. D6 ciing 1a quy dinh caa nhiing vi mach theo nguyén tic
EPROM. Cau trdc cua ho GAL la sy lap lai cau tric cia ho PAL va nhiing dic
diém cta ho GAL duoc thiét ké dé két hop véi nhitng vi mach ho PAL. Diéu nay
duoc thé hién qua viéc ky hiéu cac vi mach ho GAL va cau tric té bao bao vé cua
no.

7. Ho vi mach PEEL (Progammable Electrially Erasable Logic).

Ho PEEL duoc cong ty International Cmos Technology INC gidi thi¢u. N6
duogc che tao vai cong nghé EEPROM. Cau truc cua PEEL ciing tuong tu nhu PAL
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va GAL, n6 dugc xda bang dién va lap trinh ciing nho vao phan mém hd tro. Khao
sadt vi mach PEEL18CV8 dugc trinh bay ¢ hinh 3.10.

Vi mach ¢6 20 chan véi 8 ngo ra duoc ciu tao bai cong PLD, mdi ngd ra co 8
tich s6 trong mot ham cua biéu thirc va c6 mot tich so riéng dé diéu khién cong
dém ngo ra. Cuc tinh ngo ra ciing duoc lap trinh cac thanh ghi ¢ ngé ra cua vi
mach dugc Reset khong dong bo, ngoai ra cac thanh ghi co thé duoc chdt bén
trong khi ngo ra dugc diéu khién boi mot biéu thirc cia tong cac s6 hang cua ngo
vao. Pic diém nay duoc cai tién hon sé véi cac vi mach PAL16V10 hay

GAL16VS.
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Hinh 3.10 . So d6 logic cua PEEL18CV8
8. Ho vimach EPLD (Erasable PLD).

Cong ty Altera lan dau tién gisi thiéu thuat ngir x6a cac PLD bang tia cuc tim
va n6 da tro thanh thuat ngir chung cho cong nghé PLD dé tham khao cho céc vi
mach lap trinh x6a bang tia cuc tim. Tur khi khai dau, cong ty Altera thay doi cong
nghé ché tao PLD tir cong nghé hedng cuc sang cong nghé CMOS vi cong nghé
CMOS dat dugc hiéu suat cao vé khong gian (mat do tich hop cao hon). Nhu
PAL16L8 c6 mat do tich hop tir 100 Ién 150 cong, PAL22V10 c6 500 dén 600
cong va EP310 (la vi mach dai dién cho ho EPLD) c6 trén 1000 cong. Hinh 3.12
trinh bay so d6 khéi ciia EP310 c6 20 chan cau tric gdm 8 cong PLD, xung x6a
khong dong bo va cd thé dat trudc cac tich so.

CAu trlc cua cong PLD bao gom ca khdi diéu khién cau tric 1/0. Cau hinh
cua ACB giéng nhu cau tric caa cong PLD cua vi mach PAL va GAL nhung c6
chic nang hoat dong don gian hon. Trong d6 mdi cong ¢ 8 bién ngo vao cing véi
mot bién dé diéu khién cong dém ngo ra. Nho vao cau tric ACB 1/0 ma EP310 co
c4c tin hiéu t6 hop ngo ra tac dong ¢ muc cao hoic thap hay céc tin hiéu duoc ghi
ciing tac dong & mirc cao hoac thap. Bi véi tin hiéu hoi tiép vé mang AND dugc
dua vé tir thanh ghi & ngo ra. Cac cong dém ngo ra duoc diéu khién bang céc bién
riéng cho phép cac chan cua vi mach c6 thé hoat dong hai chiéu. Ngoai ra EP310
cing co cau chi bao vé chéng sao chép va gio day cau chi bao vé tré thanh mot tiéu
chuan cho cac thé hé PLD méi. Mat sé vi mach tiéu biéu cho ho EPLD la EP900,
c6 cau tao 40 chan, bén trong c6 24 khéi ACB, mat do tich hop hon 1000 cong Vi
cac to hop ngo ra co lya chon. Nhung trong tuong lai ki thuat ngay cang phat trién
thi mat do tich hop c6 thé 1én dén hon 10000 cong logic trong mat chip.

Ngoai vi mach EP900 thi cong ty Altera con gigi thi¢u vi mach EP1800 c6 68
chan véi cac chirc nang dugc mé rong hon so véi EP900 vi s6 cong logic trong I1C
duoc tang gap doi va sé ngo vao ciing vay. Vi mach EP1800 c6 thé thyc hién dong
thoi 4 chac nang khac nhau, ¢6 thé xem nhu d6 1a 4 vi mach roi. Nhiing vi mach sé
lap trinh dang huéng dén mat do tich hop trén 1000 cong logic trong mot chip thi
dang gay anh huong dén cac PLD c6 mat do tich hop thap. Céng ty Cypress
Semicondutor dang san xuat cac san pham @ng dung céng nghé CMOS c¢6 tc do
cao. San pham canh tranh cua ho chu yéu 1a cac ho PAL théng thuong va PAL
22V10 d4 tao ra thé hé PAL c6 cong suat thap, toc d6 cao nén duoc ang dung rong
rdi vao céc linh vuc cong nghiép khac nhau. Nhiing vi mach pho bién cua cong ty
Cypress Semicondutor nhu CY7C330, CY7C331 va CY7C332.
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9. Ho vi mgch PML ( Programmable Macro Logic).

Ho vi mach duoc cdng ty Signetics sir dung cau tric méi goi 1a “foldback” (gap
vé). Mach logic “foldback” str dung mét cong NAND don hay mang NOR két hop
vGi mot cau tric lién két 1ap trinh trung tdm cho phép thuc hién nhiéu muc logic
khac nhau d¢ lién két voi macro ngo vao va ngo ra. Nhu trong ho vi mach PML,
mot mang NAND duoc st dung vi cong NAND c6 téc do truyén nhanh nhat trong
céng ngh¢ ludng cuc.

Tir khéa macro dé tham khao mot khéi chirc nang va c6 thé xac dinh mét tin
hiéu ngoé vao, mot cong dém ngo ra hay bat cir mot ham logic nao nhu FF, mach
dém hay mach t6 hop. Cong ty Signetics phan loai cAc macro nhu sau: ngé vao la
macro ngo vao, macro ngo ra va nhiing khéi chirc nang khac nhu thanh ghi hay
mach to hop thi goi la macro chic nang. Macro cua ho ML m ta ¢ hinh 3.13. So
Vv6i cau tric mang AND — OR cua céc ho IC PAL va FPLA thi cau trdc mang
NAND phirc tap hon. Bé don gian cho viéc tim hiéu, xét vi du sau:

Hinh 3.14 a trinh bay mot mach logic don gian sir dung cau tric AND — OR cua
ho vi mach PAL va hinh 3.14 b sir dung cau tric NAND — NAND véi chirc nang
twong tu nhung ¢ wu diém 1a khdng bi giéi han véi cac ham c6 hon 2 cap logic.
Mic khac, cu tric caa PML tan dung t6i da cac cong logic va cac kha nang hoat
dong cua vi mach.

Vi du nhur & ho PAL va FPLA khi can thém mot bién ¢ ngo vao sé chon duong
tin hiéu ngo ra xem nhu mot duong tin hiéu ngo vao, do dé s€ lam tang thoi glan
truyén va lang phi mot ngo ra. Béi véi ho PML thi tat ca cac ngo vao caa cong
NAND duoc s dung nhu la ngé vao cua tin hiéu va cac ham logic duoc thuc hién
véi cau tric 3 cap logic. Vi mach dai dién cho ho PML la PLHS 501 c6 cau tao
gom 72 cong NAND trong d6 c6 44 cong NAND duoc dung dé hd trg cho macro
ngo ra. Vi mach c6 24 ngo vao, 8 cong dém XOR & ngo ra véi 4 cong tac dong o
muc thap , cd 4 cong tac dong & muac cao va cd 8 duong dit liéu 2 chiéu. Vi mach
6 52 chan voi kiéu chan theo dang PLCC. Hinh 3.15 trinh bay cau tric cua PLHS
501 .

Céc cong dém ngo ra 3 trang thai duoc diéu khién bang timg cong NAND
riéng dé tao nén tinh linh hoat trong thiét ké.

Ong dung vi mach so lap trinh Trang 33



LUAN VAN TOT NGHIEP GVHD : TRAN VAN TRONG

Mang NAND MxN

1
Ngo vo N
macro D_ 7] 0

A _Do__+|:|

Ngo ra | |¢

macro

R N — —— Hm
3 macro

Hinh 3.13 . So d6 logic lap trinh macro

) b)

o
w N =

— o
w N =

1
1

Hinh 3.14. Mach logic sir dung cau trac “ flodback”

Ngo ra
macro

Ong dung vi mach so lap trinh Trang 34



LUAN VAN TOT NGHIEP GVHD : TRAN VAN TRONG

e ° Bg
Q
F_— e amDa
Q
a) Mach lat RS
8] L
&
LE
— )" Bs
0 | D~
C Q Q I
o - Bas
Cc
HT1 -
A !
b) Mach lat D

Hinh 3.15 . Mach 14t RS vi D sir dung céu trc PML

<t
2>t -

23 -

71

70



LUAN VAN TOT NGHIEP GVHD : TRAN VAN TRONG

Hinh 3.16. So d6 chirc nang PLS 501
10. Ho vi mgch ERASIC(Erasable Programmable Application Specific IC).

Ho vi mach ERASIC duoc gidi thiéu boi cong ty Exel Microeletronics ¢6 cau
trdc teong ty nhu ho PML nhung duoc ché tao biang céng nghé CMOS EEPROM
khac vai ho PML dung coéng nghé ludng cuc . Mot dac diém khéc biét nira 1a ho
ERASIS sir dung cau trdc mang NOR , vi trong cdng nghé CMOS céng NOR c6
thoi gian truyén nhanh nhat. Vi mach dau tién caa ho nay 1a XL 78C800 c6 24 chan
v6i mat do thich hop khoang 800 cong.

XL78C800 c6 12 ngod vao va 10 chan 1/0 duoc lién két véi cac cong lap trinh.
Chan sb 1 1a duong cung cap tin hiéu xung clock cho FF JK, chan 13 ding dé diéu
khién cac cong dém ngo ra cho cac cong lap trinh, 8 ngo vao duoc dwa vao mang
NOR théng qua cac mach lat, 2 cong NOR duoc sir dung dé diéu khién mach lat.
Ngo ra cia cong NOR duogc cau tao bang cac khdi PCE (Polarity Control Element )
dé tang tinh ling hoat.
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XL78C800 c6 32 bién ¢ ngo vao cong NOR, hai bién dung dé diéu khién mach
lat va c6 30 bién dung cho cong Iap trinh.

Hinh 3.17 trinh bay so db logic caa cong lap trinhtrong vi mach XL78C800.C6
ba ngo vao cua tin hi¢u J,K,0 duoc dua vao cong lap trinh.Véi hai blen J,K dé diéu
khién FF JK. Tur cong lap trinh ciing c6 4 duong tin hiéu duoc dua vé mang NOR.
Chan cua vi mach két hop véi cac cong lap trinh dugc két ndi véi ngo vao caa bo
da hop (IN-MUX) va f6i vai cong dém ngo ra. Ngoai ra con ¢ cac duong tin higu
xung clock va xung x6a khdng dong bo cho FF JK, mot duong tin hiéu OE dé diéu
khién cong dém ngo ra. Bo da hop ngo ra sé lya chon céc tin higu tir bién O hay tir
ngo ra cua FF JK. O IN- MUX cho phép tin hi¢u vao di méi mang NOR tir chan IC
hay tir bién O cia mang NOR. Chan diéu khién cua bo da hop ngo ra OE-MUX
ding dé diéu khién cong dém ngo ra hoat dong 1 chiéu hay 2 chiéu hay ¢ trang thai
tong tré cao. So do cong lap trinh & hinh 3.17

So d6 cong lap trinh trén trinh bay 3 ché do 1am viéc caa vi mach. Thoi gian
truyén cua vi mach ho ERASIC la 35 ns cong voi thoi gian truyén qua mang NOR
la 20 ns do d6 thoi gian truyén caa vi mach 1a 55 ns, dong tiéu thu 35 mA, so véi
dong tiéu thu cia PLHS 501 1a 250 mA. Qua su so sanh trén cho thay cong suat
tiéu thu caa ho ERASIC thap hon ho PML, d6 1a wu diém caa cong nghé CMOS. _
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Hinh 3.17 . So d6 khéi cong lap trinh ERASIC XL78C800.

11. Ho vi mgch LCA ( Logic Cell Array).

Ho LCA dugc cong ty Xillinx gigi thiéu dua theo cac cau tric cia cong ty
MMI, da trinh bay mét cau tric doc déo trong cac ho cia PLD. Cau trdc truyén
thong caa cac ho vi mach PAL va FPLA la cac mang AND — OR. Céc cong lap
trinh ¢6 cau tric ciia ho LCA goi la cau trdc lap trinh cho nguoi str dung. Dac biét
la trong cau tao ciia LCA, ho ding RAM dong dé tao ra cac chirc nang logic theo
yéu cau thiét ké. Nhuoc diém cua cac té bao RAM dong thuong khdng 6n dinh. Do
d6 cac chuc nang sé tro lai trang thai ban dau khi mat dién. Bé hd trg cho van dé
nay ho sur dung thém phuong phap luu trir méi cé chirc nang tuong tw nhu ROM.
Cau triic cia LCA dugc md ta ¢ hinh 3.18, bao géom mot khoi 10B bao quanh ma

tran cua khbi LCB.
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Hinh 3.18. CAu tric LCA

Lién két cac duong tin hiéu doc va ngang giira 2 khéi gitp cho viéc két ndi
gitta 2 khdi thém thuan tién. Vi mach dau tién cua ho LCA 1a XC 2064, c6 mat do
thich hop kha phirc tap khoang 1200 cong logic, 58 khbi 10B cing mot ma tran
8x8 hang va cot tao ra 64 khdi CLB. Tao ra mot vi mach khac la XC 2018 c6 mat
do tich hop khoang 1800 cong, c6 74 khdi IOB cling mot ma tran 10x10 tao ra 100
khdi CLB. Vi mach c6 cac duong tin hiéu xung clock, tin hiéu reset dac biét va
mach tao dao dong thach anh bén trong IC dung dé két ndi véi cac phan tar dao
dong bang thach anh bén ngoai.
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Hinh 3.19. Céu hinh khéi vao / ra ( 10B) cua LCA
Hinh 3.19 trinh bay so d6 caa khdi I0B, bao gém 1 céng dém ngo vao, bo da
hop IN — MUX va FFD. Mic dién 4p ngudng & ngod vao cong dém thich hop cho
ca hai ho TTL va CMOS. Ngo ra ciia FFD duoc ndi véi ngo vao caa bo da hop va
& ngo ra cua bo da hop co thé ndi 1 hay nhiéu khdi CLB. Ngo ra cua khdi I0B gom
1 cong dém 3 trang thai duoc ndi thang tgi chan IC.

111/ CAC PHAN MEM HO TRQ CUA PLD.

Céc phan mém hd tro cho céc vi mach lap trinh duoc cac cong ty phat trién
lién tuc, ngay cang c6 nhiéu tinh da dang, cd thé hd tro cho nhiéu loai vi mach khéc
nhau nén co tinh canh tranh manh mé trong thi treong vi mach 1ap trinh.

1. Phan mém PALASM 2 (PAL Assembler)
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PALASM 2 ciia cong ty MMI Ia phan mém tiéu chuan cho céc vi mach lap
trinh. Pay 1a bo bién dich thé hé thir 2 hd tro cho cac vi mach hoat dong khéng dong
b6, nhu cac vi mach ho PAL caa cong ty MMI, vi mach ho PLA va cac vi mach cua
cong ty AMD.

2. Phan mém AMAZE.

Phan mém AMAZE duoc cdng ty Signetics phat trién va né duoc cung cap cho cac
khéach hang sir dung vi mach lap trinh cia cong ty. Module chinh caa phan mém AMAZE
la BLAST ( Boolean logic & State Transfer) dung dé bién dich cac thong tin ngo vao
chuyén doi sang céc file chuong trinh chuan cua Signetics (cac file c6 phan mé rong 1a ¢
STD ’). AMAZE hd trg ¢é md phong céc vecto kiém tra dé thiét ké theo yéu cau cua ngudi
su dung.

3. Phan mém PLAN ( Programmable Logic Analysis).

Phan mém PLAN duoc cong ty National Semiconductor giéi thiéu hd tro cho cac vi
mach 13p trinh c& vira va nho. PLAN la mot ngon ngix don gidn, dung dé thuc hién cac biéu
thirc cua dai s6 Boolean va c6 kha nang giao tiép véi cac cong cu lap trinh dé lap trinh cho
Vi mach.

4. Phan mém HELD (Harris Enhanced Language for Programmable Logic).

Cong ty Harris phat trién phan mém HELD dé hd trg cho cac khach hang sir dung vi
mach 1ap trinh cia ho. HELD str dung giao dién twong tu nhu phan mém PLAN nhung
ciing ¢ nhitng diém khéc biét. HELD khdng c6 kha nang hra chon cac vi mach lap trinh
nhung cd kha nang kiém tra 15i tong quét. Ngoai ra HELD con yéu cau cac phuong trinh
ngd vao & dang tong céc tich ( SOP).

5. Phan mém PLPL (Programmable Logic Programming Language).

PLPL duoc cong ty Avanced Micro Devices gioi thiéu vao nim 1984. Pay la phan
mém tién bo nhét so véi cac phan mém trudc, c6 nhirng dac diém mai va kha nang cai dat
dugc mé rong hon so véi phan mém AMAZE. Nhiing dic diém moi nhu cho phép difh
nghia va stir dung cac chan caa vi mach cho mét nhém tin hiéu ciing nhu s dung cac
phuong trinh cua dai sé Boolean. PLPL ciing hd trg cac phuong trinh phirc tap ¢6 nhiéu
cap logic khéc nhau. Ngoai ra bo bién dich nay ciing dé ung dung nguyén li Demorgan, céc
ham cua dai s6 Boolean nhung khéng bat dugc ¢ dang tong caa céc tich do d6 cho phép cl
phép linh hoat hon.

6. Phan mém APEEL (Assembler for Programmable Electrically Erasable Logic).

Vao nam 1987, Cong ty International Cmos Technology gidi thiéu trinh bién dich
APEEL. APEEL la mét trinh bién dich don gian phi hop véi cac yéu cau thiét ké vira va
nhoé va ¢é chire nang md phong. APEEL gdm mét chuong trinh soan thao toan man hinh va
& ngo ra theo tiéu chuan caa JEDEC. Nhung khuyét diém ciia bo bién dich nay la khong hd
trg dé tdi gian cac biéu thirc logic. Phan mém APEEL cai dat trén cac may tinh c& nhan cua
cong ty IBM va cac cong ty khac thich hgp vai no.

7. Phan mém IPLDS Il (Intel Programmable Logic Devolopment System 11).
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Phan mém IPLDS Il dugc cdng ty Intel gisi thigu d¢ hd tro cho cac vi mach ho
EPLD. Diéu co ban cua phan mem nay la cho phép thiét ké theo 2 phuong phap la phuorng
phap dung phuong trinh dai s6 Boolean va phuong phap liét ké cac lénh. Bé téi giang cac
biéu thiic logic IPLDS 11 sir dung thuat giai don gian ESPRESSO Il — MV. D6 la thuat giai
duoc phat trién boi dai hoc California, né dugc dung dé thyuc hién viéc rat gon céc tich sé
trong cac ham logic cua cac vi mach do cong ty Intel san xuat. Twong tu nhu céc phan
mém trugc, IPLDS I cai dat duoc trong cac may tinh cua cong ty IBM va cac may tinh
khéc c6 cau hinh thich hop, duoc sir dung kém véi cong cu 1ap trinh cho vi mach.

8. Phan mém CUPL ( Universal Compiler for Programmable Logic ).

CUPL dugc cong tyAssited Technology gid¢i thi¢u vao nam 1983. Pay la b bién dich
van niang duoc hd tro cho 29 loai vi mach cac loai ké ca PROM va cac cong ty ché tao vi
mach lap trinh khac. CUPL 1a mot ngdn ngir manh hd tro cho cac phuong trinh cua dai sb
Boolean , bang sy that va thiét ké so d6 trang thai, CUPL duoc sir dung hau hét cac may vi
tinh c& nhan trén cac hé diéu hanh khac nhau nhu trén may vi tinh cia cong ty IBM hay
CP/M, VAX/ UNIX va VAX/ VMS.

9. Phan mém ABEL (Advanced Boolean Expression Language).

ABEL la phan mém cua cong ty Data 1/0, né duoc sir dung hau hét cac loai vi mach
lap trinh khéac nhau ké ca EPROM. DAy 14 bo bién dich van nang c6 nhiéu chic nang hd trg
tuong tu nhu CUPL.

Trén day la gi6i thiéu so lroc cac phan mém hd trg cho vi mach l1ap trinh dé soan thao
4 Iap trinh cho cac vi mach. Ngoai ra con nhiéu phan mém cua cac cong ty khac dugc san
Xuat dé hd tro cho céc vi mach Iap trinh cua ho.

Sau day la bang tom tat cac ngdn ngir thiét ké cho cac vi mach lap trinh

Phan mém Ho trgcho | Phuongtrinh | Bangsy | Sodo Dang | Ratgon
cac vi mach dai so that nguyén song biéu thirc
Boolean ly logic

*

PALASM 2
(MMI)
AMAZE
(Signetics)
PLAN
(National)
HELP
(Harris)
PLPL
(AMD)
APEEL
(ICT)
A+PLUS
(Altera)
iPLDS Il
(Intel)

X X X X X X X X
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ERASIC X * * * *
(Exel)
CUPL XX * * * *
(Logical Dev)
ABEL
(Data 1/0) XX * * * *
ELDS
(Pistohl) XX * *
LOG/IC
(Elan) XX * * * *
PLDesigner
(Minc) XX * * * *
Giai thich:

X :Chihd trg cho Vi mach do chinh cong ty san XUAL.
XX : Hd tro cho nhiéu loai vi mach lap trinh.

_ { ANY | _ { ANY _
| FUNCTI | FUNCTI
T ON _ ON
OF 3 A OF 3 —_
VARIABLE VARIABLE
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IV/ GIOI THIEU PHAN MEM SYNARIO.
Phan mém Synario cua cong ty Lattice cho phép lap trinh cac vi mach PLD dén

14.000 cong, chuong trinh ¢6 thé dugc soan thao dudi dang so d6 mach logic hoic bang
ngon ngir AHDL.

B

STHARIO

Goi chuong trinh bang céch kich dup vao biéu tuong ISP Synario, man hinh chinh cua
Synario xuat hién nhu hinh dudi day

ﬂISP Synano Project Navigator - DONGHOS0.5YN

Fil= “Wiew Source Process Options Tools Window Help
Sources in Project: Processes for Current 5ource:
B M [Mo Processes Availlable]
£3 pLSI1016-B0 PLCC44
[2] donghosa
giaima

Select the "Mew..." button to add (Mo processes are available for the project notebook,  Select another item in the Source

zource o lmpart..." inthe Source  [list to get processes,

menu to add from a exizting

dezign.

Newl Open...l Startl ‘Jiewl Prnpenies..l Lug...l
|Beady
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Bit dau soan thao bang céch chon source - new nhu man hinh dudi day.

ﬂISF‘ Synario Project Havigator - TACH . 5YHN

File

Sources il Mew. .

Em Impaort...
tach,  Open

Elispls  OEmOVE
sym| (e Lk
Bl tople Gise ik

[A] cow

@ lat Strateqm..
(NS
[/ scaler

ey Procesz Options Tools “Window Help

Processes for Current Source:
[Mo Processes Available]

Select the "Mew..." button to add  [Mo proceszes are available for the project notebook. Select anather item in the Source
zource of lmport..." inthe Source  [ligt to get processes.

menu to add from a existing
design.

New...l Open...l Starll Viewl F'mperties..l Lug...I

Add a new source to the project

Chon céch soan thao bang so 6 bang cach chon Schematic hay lap trinh ngdn ngir AHDL
chon ABEL-HDL Module.

ﬂISF‘ Synarnio Project Havigator - TACH_ 5YHN

File “ew Source Process Options Tools Window Help

Sources in Project: FProcesses for Current Source:
el ot B e oo T b oo R T =P .-L:l-hl-hlni

New Source

ABEL-HDL Module Cancel |

Schematic
Help |

Uszer Document

Select the "Mew..." button to add  [Mo proceszes are available for the project notebook. Select anather item in the Source
zource of lmport..." inthe Saurce  [list to get processes.
menu to add from a exizting

design.
New...l Open...l Staﬂl Viewl F'mperties..l Lug...I
|Pieady
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Man hinh soan thao ngdn ngit AHDL.

Synano Project Havigator - TACH.5YHN

fiew Source Process Options Tools Window Help

':':-j" Synano Text Editor - [giai ma.abl]
File Edit View Templates Toolz Options Window Help

B
I

FEEREREEEEEERE

-

K1

ﬂ '_|5F' Synario Project Mavig... “% Svnario Text Editor - .. 11:07

I-
=

Chon tén module, tén file, title.

o
[ %

E'" Synano Text Editor - [gia1 ma.abl]
File Edt Wiew Templatez Toolz Ophton: Window Help
HODULE giai ma |-

s
Ix

TITLE 'mach giai ma'

Mew ABEL-HDL Source
END e
HODU I|ﬂndule Mame:
TITL File Hame:
|

RNEREEEEEE R E

P
oI
mm

-~ (&

0 of

ﬂ I“_|5P Synario Project M. ﬁSynalia Text Editor - [qiai ... 11:03

-

M
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Man hinh soan thao so @6 mach logic

#% Schematic Editor - [Untitled] - Sheet 1 of 1

Fil= Edit “iew Add Object Option: Toolz Help

B Orawing |

I

i

-
i
=1

o /J=]+]8]%]=
= ] N I i

PR EEE

L]

i Start| s MEVNI for Windows G YNI| @ ISP Synario Project Navig... |[ 32 Schematic Editor - (U | 10:45 &M
Trén man hinh chinh ¢ chira so d6 tén “donghoso”.Bén phai man hinh c6 3 dé muc lénh
nham muc dich kiém tra, don gian va thiét l1ap so do logic trong vi mach.

ﬂISF‘ Synario Project Havigator - DONGHOS50.5YN

File “ew Source Process Options Tools Window Help

Sources in Project: Processes for Current Source:
B danghaosa W | pdate All Schematic Files
#)p S| 1016-60 PLCCH4 23 Link Design

[2] donghoso Linked Equations

CiFit Design
Pre-Fit Equations
Signal Cross Reference
g JEDECFile
Fitter Fepart

Bisp Download System

Double-chick to choose a different (D ouble-click the item in the list or zelect the "Start'" button to start the process. Select
device. the "FProperties..."" button to ztart the property editor.

New...l Open...l Starll Viewl F'mperties..l Lug...I

Hierarchy is up to date.
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PHAN I

THI CONG
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I/ PHAN CUNG

Ung dung cua vi mach sb 1ap trinh hién nay rat pho bién trong céc san pham cong
nghi¢p ciing nhu cac san pham trong sinh hoat gia dinh nhu: may giat, bép dién tu dong,...
do trinh @6 con han ché nén em chi ap dung mot ing dung nho caa vi mach so6 1ap trinh 1a

thi cdng mach dong hd hién thi s dé thay ré nhitng uu diém cua PLD.

Sau day em xin trinh bay so 6 nguyén ly, so d6 mach in va so do bb tri linh kién cua

mach dong hd sb.

|
NS
HIEE
o
o
5348
Fudd R2 icie
| — S T =

load-
2%LsSI_1018 stecker

Common Anode
SEGI LEG2 SEG3 SEG4
Lado | L, | L) | LT,
. -
. T ‘ ‘ ; 2
. 2 :
sten 2 < N < g
J_ J_ o | ® o | 2]
g g o g e g
gndl qrdl gndl ~:d2 andl q:dl gndl :npdz
T T T
] g s g
=9 og 23 g
N/
obhe q-lJ_-IlS’ 0OL® vwLHe
— 0 - 0 — 0 - 0
o Ie] o (9] o Ie] o (9]
A Ay
So do nguyén ly
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Gigi thi¢u vi mach Idp trinh cua cong ty lattice. . o )
Vi mach iSP LSI 1016 la vi mach dugc st dung dé 1ap trinh mach dong hé hién thi so:

A O0O00O000O00O000000
A B 4 32 1 4443 49 41
QO

© o ~
w
©

10
L IspLSI 1016 3,
13 PLCC44 23

14 2
15 31
16 30

minininininininininin
OO d

7
18192021 22232425262728

Vi mach iSP LSI 1016 la vi mach c6 cau tao tir cac cong logic Iap trinh véi
mat do tich hop khoang 2.000 cong:
Thoi gian tri hodn Tpd = 7,5 ns
Tan s6 hoat dong fmax = 125MHz
Vi mach cé 44 chan voi kiéu vo PLCC
Vi mach ¢ 32 ngg vao/ra do d6 c6 thé dugc dung véi nhidu trng dung khac nhau
trong cung mét board.
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Chaic nang céc chan cua IC isp LSI 1016

S thir ty chan Chirc ning Sb thir ty chan Chirc ning
1 GND 23 GND
2 IN3 24 SOD/IN 1
3 1/0 24 25 /108
4 1/0 25 26 1/09
5 1/0 26 27 1/0 10
6 1/0 27 28 /0 11
7 1/0 28 29 /10 12
8 1/0 29 30 1/0 13
9 1/0 30 31 1/0 14
10 1/0 31 32 1/0 15
11 YO 33 Y2/ SCLK
12 Vcce (5V) 34 Vce
13 ISPEN/NC 35 Y1/ RESET
14 SDI/INO 36 IN2/ MODE
15 /00 37 1/0 18
16 /101 38 110 17
17 /102 39 1/0 16
18 1/03 40 1/0 19
19 110 4 41 1/0 20
20 /105 42 110 21
21 /106 43 110 22
22 1107 44 1/10 23

Nguyén ly hogt déng cua mach.

Mach dién gém c6 1C 4060 két hop voi thach anh 4MHz, dién tré R2,R3 va tu C8,C9
tao thanh mach dao dong cung cap hai tin hiéu 500ms va 1ms cho vi mach lap trinh dé thuc
hién céc chiic nang dém, giai m4, va hién thi led 7 doan bang phuong phap quét. Mach
ddng hd hién sb ¢6 4 led: 2 led hién thi gio va 2 led hién thi phut.

IC74240 c6 chtic nang dém dao két hop véi dién trg R5.. R12 1am mach dém dé hién
thi. Bon BJT ¢6 chirc nang diéu khién quét.

Hai nGt nhan S1 va S2 dung dé diéu chinh gio va pht.

Uu diém caa mach dién nay 1a:

- Co it linh kién trong mét board do d6 mach dién don gian thuan lgi trong viéc
kiém tra khi c6 su ¢6 hu hong .

- Cong suét tiéu thu caa mach giam dang ké do ding phuong phap quét led.

Khuyét diém: ,
- Chua tan dung hét kha nang hoat dong ctaa vi mach do chi s dung c6 13 duong
Vao ra.
- Do vi mach lap trinh khan hiém trén thi truong nén gia thanh cao.
11/ PHAN MEM
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LUAN VAN TOT NGHIEP

ng hd hién sb.
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1

So d6 mach logic cua mach d
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module giai ma

title “‘giai ma’
“’inputs
a,b,c,d pin 1,2,3,4;
““outputs
aa,bb,cc,dd,ee,ff,gg pin 5,6,7,8,9,10,11istype’com’;
equations

aa= ld&!c&!b&!la # !d&Ic&!b&la # !d&Ic&!b&!a # 'd&!c&!b&!a
Id&!c&!b&la # !d&!Ic&!b& d&!Ic&Ib&la # !d&!Ic&!b&!la # !d&!Ic&!b&!la
Id&!c&!b&la # d&Ic&Ib&!a # d&!c&!b&

bb = ld&!c&!b&la # !d&!c&!b&la # !d&!c&!b&la # !d&!c&!b&!la
Id&!c&!b&la # !d&Ic&!b& d&!c&!b&'a # !d&!c&Ib&!a # !d&!Ic&!b&!a
Id&!c&!b&la;

cc = ld&!c&!b&'a # !d&Ic&!b&!a # ld&!c&!b&!a # !'d&!Ic&!Ib&!a
Id&!c&!b&la # !d&Ic&!b& d&!c&!b&'a # !d&!c&Ib&!la # !d&!Ic&!b&!a
Id&!c&!b&la # d&Ic&Ib&!a # d&!c&!b&

dd = d&!c&!b&!a # !d&!c&!b&!a # 'd&!c&!b&!a # !d&!c&!b&!la
Id&!c&!b&la # !d&Ic&!b& d&!c&!b&'a # !d&!c&Ib&!a # !d&!c&!b&!a
ld&!c&!b&la;

ee = ld&!c&!b&la # !d&Ic&!b&!a # !d&!c&!b&la # !d&!c&Ib&!a
Id&!c&!b&la # !d&Ic&!b& d&!c&!b&!'a # !d&!c&Ib&la # !d&!Ic&!b&!a
Id&!c&!b&la # d&Ic&!Ib&!a # d&!c&!b&

ff = ld&!c&!b&la # !d&!Ic&!b&!a # ld&!c&!b&la # ld&Ic&!b&!a
Id&!c&!b&la # !d&Ic&!b& d&!c&!b&'a # !d&!c&b&la # !d&!Ic&!b&!la
Id&!c&!b&la;

gg = !d&!c&!b&!la # Ild&!c&!b&la # !d&!c&!b&la # ld&!c&!b&!a
Id&!c&!b&la # !d&Ic&!b& d&!c&!b&'a # !d&!c&Ib&!a # !d&!c&!b&!a
Id&!c&!b&la # 'd&Ic&!Ib&!a # d&!c&!b&
end

3
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module count 4

title ‘dem mode 4’

“’constants
cX,p=.c.,C,.p.;

“’inputs
takt , up ,dn,r, 19 pin 1,2, 3,4,5;
“outputs
q0 ,91,92 ,93 pin 6,7, 8,9 istype ‘reg’;
equations
(@.c,g91.c,02.c,q3.c) =takt;
count up count down load 9  reset
q0 = (((up #dn )$q0 # 19 )&!r;
ql = (((up&q0) # (dn $! q0) )$gl  &119  )&!r;
g2 = (((up&q0&ql) # (dn $!q0$!ql) )$92 &!19 )&r;
g3 = (((up&q0&Qql&q2) # (dn $!q0%$!ql$!g2) )$g3 #1119 )&!r;
end
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PHAN 111

KET LUAN
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Két lugn

Qua 8 tuan nhan dé tai, mic du kién thic va tai liéu ¢ han ché nhung em da cb
gang hoan thanh tap luan van ddng thoi han dé ra. Qua thyc té kiém nghiém, Em c6 nhan
xét vé uu khuyet diém cua dé tai.

Uu diém cua mach 1a:

- Mach dién don gian (chi voi 3 IC sb trong mach), dé thuc hién, dé kiém tra cac
linh kién khi gap su cd.

- Vi mach lap trinh ¢6 thé ang dung vao nhiéu cong viéc khac nhau bang céch lap
trinh cho vi mach.

- COng cuy dé lap trinh don gian, d& thuc hién.

- Lam giam dang ké s lugng IC trong mot board.

- Hoat dong cua vi mach dam bao d6 tin cay, chinh xac.

Khuyét diém: ,
Do vi mach lap trinh trén thi truong codn khan hiém nén gié thanh kha cao.

Huwéng phat trién dé tai.

Dé thay r6 nhitng uu diém cua vi mach 1ap trinh, véi dé tai trén c6 the thuc hién cac
g dung thiét thyc trong cac yéu cau cua thyc t& nhu thi cong mot mach dién co nhiéu
chirc nang vira hién thi gio, ¢6 chudng bao gio hen trudc, diéu khién déng ngat cac thiét bi
tr xa...

Mot 1an nita em xin cam on thay TRAN VAN TRONG da tan tinh huéng dan cho em.
Xin cam on qui thay co trong khoa da day do em va cac ban cing khoa da gilp do em
trong thoi gian qua.
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TAI LIEU THAM KHAO

- Gi4o trinh vi mach s 1ap trinh cua tac gia:  Thay Tran Van Trong.
- Co s ki thuat dién tir sb Vii Btrc Tho dich.

- Tra cau vi mach sé6 TTL va CMOS.

- Vimach sé tap 1 Nguyén Hitu Phuong.

- Programmable Logic Designer's Guide Roger C& Alford
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