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LOI NOI PAU

Cung v6i cac mo dun cua nganh Cong ngh¢ k¥ thuét dién - dién tir, moé dun
Vi mach s6 l4p trinh 13 m6 dun k§ thuat chuyén nganh quan trong ctia nganh dién
ti, hién nay mo dun dugc ing dung rong rai trong nganh k¥ thuat va céc linh vuc
diéu khién khac.

Mo dun duge tmg dung cho tat ca sinh vién nganh Cong nghé k¥ thuat dién
- dién tu. Boi vay dé tao diéu kién cho viéc hoc tap va nghién ctru moé dun cua hoc
vién dugc thuan loi trong qua trinh hoc tap. B mén Dién tir thuec Khoa Ky thua
dién - Cong nghé Truodng trung cip Cong nghé va Du lich Ha Noi to chtc bién
soan tai liéu: “ Vi mach sé ldp trinh ” 1am bai giang luu hanh hoi bd. Trong qua
trinh bién soan chic chin s& khéng tranh khoi nhiing thiéu sot, boi vay téi mong
nhan dugc sy thong cam va gdp ¥ chan thanh cta cac ban ddng nghiép dé cho
gido trinh ngay cang hoan thién hon.

Xin chan thanh cam on!
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TAI LIEU THAM KHAO

BAI 1: GIOI THIEU CHUNG VE PLDs

1. LICH SU PHAT TRIEN
Trude thoi ky vi mach s6 14p trinh (Programmable Logic Device) ra
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123

doi, thiét ké logic sb truyén thong thuong dung nhiéu vi mach TTL loai MSI

va SSI két hop lai dé tao ra cac ham logic mong mudn. Nhing nha thiét ké

dua vao nhiing sach tra ctru cac vi mach s6 dé tim hiéu chirc nang va céc

thong s6 k¥ thuat, sau d6 méi quyét dinh str dung cac vi mach sé can thiét

cho yéu cau thiét ké cua hg. Diéu bat lgi ctuia viéc thiét ké nay 1a st dung

nhiéu vi mach dan dén nhiéu khuyét diém nhu: Kich thude board mach 1on,



cong suét tiéu thy cao, dé hu hong, thi cong kho khin, tén kém...Néi chung
1a khong kinh té nhat 13 véi nhitng yéu cau diéu khién phc tap.

Vao nam 1975,cong ty SIGNETICS di gidi thiéu vi mach sé 1ap trinh
khong c6 bd nhé dau tién 825100 (hién nay 1a PLS100) goi 1a mang logic
1ap trinh truong (Field- Programmable Logic Array). Napoleon Cavlan,
nguoi dugc goi la cha dé cuia mach logic 1ap trinh, luc béy gio 1a nha quan ly
nhimg tng dung PLA cta Signetics da thuc sy hiéu rang sir dung PLA 1a
phuong phap tt hon dé thiét ké va thay d6i hé thong sb. Trong khi d6, cong
ty Harris d& som gidi thiéu PROM, ho trinh bay trién vong ctia PROM va da
tmg dung vao trong mot sé mach logic.

Cong ty National Semiconductor da ché tao mit na 1ap trinh cho PLA,
ciu tao ctia n6 gdm mdt mang AND 1ap trinh kém v&i mang OR 1ap trinh,
cho phép thuc hién t6 hop tong cac tich sb ctia ham logic tiéu chuan. Bang
cach két hop cong nghé PROM str dung nguyén tic cau chi v6i khai niém
PLA, Cavian da thuyét phuc dugc cac nha quan 1y cong ty Signetics dé dua
du 4n PLAvao san xuét.

Vi mach PLA dau tién 828100, 1 thanh vién dau tién cta ho vi mach
IFL (Intergrated Fuse Logic) c6 hinh dang 28 chan. Cau tric ciia PLA gdém
mot mang AND 13p trinh va mgt mang OR 13p trinh, né cho phép thyc hién
t6 hop logic tong cua céc tich s6 don gian .

K§ su John Martin Birkner 1a mot ngudi quan tam dén PLA, vi ong ay
hiéu rang nhiéu phuong phap thiét ké logic dugc hoc trong trudng thi khéng
ap dung duogc nhiéu trong cong vi¢c hién tai. Do do, vao nam 1975 6ng éy
da roi thung liing Silicon dé dén cong ty Monolithic Memories (MMI), day
1a cong ty ché tao PROM va cac vi mach logic tiéu chuan. Vi vay, Birkner
c6 diéu kién hon trong viéc tim hiéu PLA va cong nhan nhitng wu diém cua
mach logic 14p trinh nhung ddng thdi ong cling nhan ra khuyét diém cua PLA
1a ¢6 hai mang lap trinh. Sau d6, Birkner d& dua ra khai niém moi vé vi mach
s6 lap trinh, vi mach nay ciing tuong ty  FLA nhung thay vi c¢6 hai mang lap
trinh thi PAL (Programmable Array Logic ) chi c6 mdt mang AND 1ap trinh
va theo sau 12 mang OR dugc giit ¢6 dinh (khong lap trinh ). Nhu vay mdi
cé)ng OR s& c6 mét tich sé ¢b dinh duoc ndi vai ngd vao cua no, do vay sé
giam duoc kich thude caa vi mach va cho phép tin hiéu dugc truyén nhanh

hon trong khi van cho phép thyuc hién cac to hop logic. PAL duoc dong vo



20 chan. Sau mét thoi gian thuyét phuc cac nha quan 1y cua céng ty MMI
thay rd nhitng loi diém cua PAL va ddng ¥ san xuat. Vi mach dau tién thudc
ho PAL duoc phd bién 1a PAL 16L8, PAL 16R4, PAL 16R6, PAL 16R8. Céc
vi mach nay c6 thoi gian truyén tri hodn 35ns. Mdi vi mach c6 8 ngd ra va
16 ngd vao, trong do ky tu L trong ky hi¢u ctia vi mach biéu thi 8 t6 hop ngod
ra tic dong ¢ murc thip, ky tu R cho biét c6 4, 6 hay 8 thanh ghi & ngd ra
tuong tng.

Sau mot thoi gian khéi dau cham, cubi cung PAL da duoc thiét ké trong
hé thong thyuc. Nhitng cong ty may tinh mini dd nhan thiy duoc wu diém cua
PAL 14 cho phép ho giam sb board can thiét dé thuc hién tot nhitng yéu cau
thiét ké, cong ty MMI d4 chon phuong phép san xuat PAL cong doan mit na
ché tao theo yéu cau khach hang. Vo lic nay MMI lai gidi thiéu mot ho vi
mach m&i HAL (Hard Array Logic) va dé san xuét nhimg chi tiét nay cho
hang Data General and Digital Equipment. MMI d3 thay d6i cach sap xép
cong doan mit na cau chi va thay vao d6 1a 16p lién két kim loai phu hop
yéu cau thiét ké cta khach hang. Nhiing chi tiét nay c6 nhiéu loi ich gdm
mang lai nhiing két qua tot va kiém tra d& dang hon. Pong thoi khach hang
cling dugc lgi hon boi khong phai quan tam dén 1ap trinh va kiém tra cac chi
tiét. Diéu nay da mang lai su cai tién vé phuong phap ché tao PAL, va duoc
su chap nhan cua thi truong. Vao nim 1978, MMI da xuat ban sach hudng
dan PAL dau tién. D6 1a mot bude khoi dau dé PAL mé rdng thé gidi cua
nhimg nguoi thiét ké mach logic. Ngoai ra trong sach huéng din con trinh
bay danh sach chuong trinh gdc ctia ngdn ngir 1ap trinh FORTRAN cho
PALASM (PAL Assembler) d6 1a phan mém danh cho viéc thiét ké mach
logic PAL. PALASM c6 thé bién soan, dinh nghia logic cho mot khuon thirc.
Ngoai ra PALASM ciing c¢6 kha nang m6 phong sy van hanh trén phuong
trinh mach logic theo nguyén tac PAL. Trong viéc lién két véi nhiing nha
thiét ké dé dinh rd nhirng “vector kiém tra”, PALASM c6 thé 1a mdt sy that
phu hop. Tat ca nhiing dic diém ciia PAL bao gom viéc khac phuc nhiing
khuyét diém ctia PLA két hop voi viéc thiic day sir dung PAL dd mang dén
két qua t6t dep. PAL di nhanh chong vuot qua ho vi mach IFL cua cong ty
Signetics va dugc pho bién trén thi truong, thuat ngir PAL d3 trd nén dong
nghia v61 PLD

Trong ltc Ay, cong ty Signetics tiép tuc phat trién ho IFL, va vao nim



1977 Signetics gi61 thi€u ho vi mach FPGA (Field Programmable Gate
Array) 82S103, vao nam 1979 1a ho FPLS (Field Programmable Logic
Sequencer). Ho FPGA c6 ciu tao mot mang AND & murc don véi ngd vao
1ap trinh dugc va cuc tinh ngo ra cling vay cho phép thuc hién cac ham logic
co ban (AND, OR, NAND, NOR, INVERT), cAu tric cia ho FPLS c¢6 chuc
cac FlipFlop dé thyc hién cac trang thai ciia ham tudn tu. Dong thoi Signetics
cling gidi thitu AMAZE (Automated Map and Zap Equations) 1a chuong
trinh bién dich dé hd trg cho nhiing vi mach cua ho. Tuong ty, nhiing cong
ty ché tao PLD khac d3 1an luge gid1 thiéu nhitng phﬁn mém hd tro cta ho.

Ca 2 cong ty Signetics va MMI tiép tuc gidi thiéu nhitng PLD méi dé
dap tng tinh da dang theo cac yéu cau thiét ké. Vao gilta naim 1980, mach
logic 1ap trinh da dugc thira nhan cuing véi su phat trién tinh da dang cua IFL
va PAL d3 c6 nhiéu gia tri cho nhimng nguoi thiét ké. Mic du su khoi dau
thanh cong ciia PLD, tuy nhién chi mét so it cac nha thiét ké quen véi viéc
dung PLD, m{t $6 truong dai hoc da dua vi mach logic 1ap trinh vao nhiing
khoéa hoc thiét ké cua ho.

Tuy thé, ki thuat logic 1ap trinh tiép tuc cai tién va nhiing vi mach
phat trién ¢ giai doan thir hai dugc gi61 thiéu vao nam 1983. Cong ty Advance
Micro Devices ( AMD) di gidi thiéu PAL22V10 véi nhitng dic diém dic
biét 1a sy linh dong cua nhitng cong PLD & 10 ngd vao. Mbi cong PLD co
kha ning t6 hop hodc véi thanh ghi ¢ ngd ra hoic mot ngd vao. Cong dém
ngd ra ba trang thai duoc diéu khién béi mot tich sé riéng cho phép van hanh
hai chiéu. Tét ca thanh ghi déu duogc reset tw dong trong qua trinh tit hay mo
va moi thanh ghi c6 kha ning “dit trudc”, do 1a dic diém dic biét cho viéc
kiém tra sau nay.

V61 nhitng vi mach maéi, dugce gigi thiéu thuong xuyén trén thi truong
d3 dan dén viéc can thiét phai c6 mot phan mém hd trg trong qua trinh st
dung PLD dé dat hiéu qua cao. Bob Osann da nhan théy duoc su can thiét
ctia mot chuong trinh bién dich PLD van nang dung cho tat ca PLD cua
nhimg cong ty ché tao khac nhau.

Vao thang 9/1983, Cong ty Assisted Technology da dua ra phién ban
1.01a cta chuong trinh bién dich PLD ¢6 tén 1a CUPL( Universal Compiler
for Programmable). Chuong trinh nay hé tro cho 29 loai vi mach, sy ra doi

cia CUPL da gy duoc sy chil ¥ ctia nhiéu cong ty ché tao. Cong ty Data



1/O, nha ché tao cac vi mach 1ap trinh 16n nhét trén thé gi61 (EPROM, PROM,
PLD), di quyét dinh phat trién phan mém hd tro cho riéng ho. Nam 1984,
Data I/0 gioi thiéu ABEL (Advanced Boolean Expression Language), do 1a
chuong trinh bién dich PLD c6 dac diém tuong tu nhu CUPL nhung né duoc
dau tu tiép thi nén duoc cac nha thiét ké chép nhan. Vi vdy, ABEL da sém
theo kip CUPL trén thi truong.

Su ra doi ctia chuong trinh bién dich van niang cho PLD d thiic day nén cong
nghiép thiét ké s sin sang cho viéc ap dung PLD cho nhimg thiét ké moi.
Nhiing chuong trinh bién dich van ning nay da duoc cai tién hon so véi cac
chuong trinh bién dich PALASM va AMAZE, n6 duoc cung cip cho cic nha
thiét ké dé thuc hién cac mach logic va mé phong nhiing thiét bi. D6 1a nhiing
dic diém tiéu chuan cta hai bo bién dich van ning CUPL va ABAL. JEDEC
( the Joint Electron Device Engineering Council) du dinh san xuit mot bo
bién dich PLD tao ra mét tiéu chudn dé sir dung cho tat ca cac cong ty ché
tao PLD hi¢n nay va tuong lai. Vao 10/1983, the JEDEC Solid State Products
Engineering Council dua ra tiéu chuan JEDEC thir 3.

Tiéu chuan khuén thirc chuyén dbi giira hé thong tao dit liéu va thiét bi 1ap
trinh cho PLD”. Thang 5/1986, JEDEC tiép tuc dua ra tiéu chuan 3-A, tiéu
chuan nay tro thanh tiéu chuan chung cho cong nghiép PLD.

Thang 7/1984, cong ty Altera gidi thiéu EP300. D6 1a vi mach st dung
cong nghé CMOS cia EPROM, né c6 dic tinh 1a cong suét tiéu thu thap, c6
thé x6a duogc (dung tia cuc tim) cung mot so dic tinh md rong khac. Nam
1985, mgt ho PLD méi duge cong ty Lattice Semiconductor gidi thi€u la
GAL (Generic Array Logic). Lattice dung cong nghé CMOS cia EEPROM,
c6 cac dic tinh k§ thuat nhu cong sut thip, co thé 1ap trinh nhiéu 1an ( x6a
bang dién ap voi thoi gian x6a khoang vai gidy). Vi mach dau tién cua ho
GAL duoc ki hiéu 1a GAL16V8 ¢6 kha nang thay thé hoat dong ciia PAL (d6i
v61 vi mach cung loai).

Ngay cang nhiéu cong ty tham gia vao thi truong PLD dé tao ra nhiing
vi mach dac biét va st 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 tric
ctia LCA ¢6 3 doan: mot ma tran caa khdi logic dugc bao quanh la khdi vao
ra va mot mang duong dit licu ndi gian tiép. Pic biét cua LCA 1a PLD dau

tién str dung té bao RAM dong cho chirc ning logic. Uu diém cta cdu tric



nay 1a khach hang c6 thé kiém tra dugc chuong trinh cta vi mach, do ban
chat dé x6a ctia LCA, nén can phai luu trir cdu hinh cia LCA ¢ bd nhé ngoai.
Vi vay, LCA khong dugce str dung ¢ nhitng truong hop doi hoi sy hoat dong
ngay lap tirc khi khoi dong may. Di kém véi LCA 1a chuong trinh soan thao
XACT va bd mé phong gitp cho viée stra 16i cho nhing thiét ké trén LCA
duoc thuan tién.

Nam 1985, cong ty Signetics v&di mot khai niém méi la PML
(Programmable Macro Logic). Vi mach PML dau tién cta Signetics PMLS
501, vi mach nay st dung cong nghé ludng cuc, va dugc dong vo 52 chan .

Vao nam 1986, cong ty ExMicroelectronic gidi thiéu ho ERASIC
(Erasable Application Specific 7C) st dung cong ngh¢ EEPROM CMOS.

Vi mach dau tién la XL78C00 c6 dang 24 chan va diéu dic biét 1a XL78C00
co thé thay thé chuc r}éng gho I:AL va EPLA cung loai (khong tinh dén toc
dd), di kém la mot phan mém ho trg ERASIC.

Vao nam 1986, cong ty Signetics quyét dinh thay d6i ho IFL thanh ho
PLS (Programmable Logic From Signetics). Vi du nhu tir 82S100 thanh
PLS100, tir 82S157 thanh PLS157. Sau d6 2 nim, cong ty Actel da cai tién
khuyét diém ho LCA 13 vi mach c6 thé hoat dong khong nhat thiét phai co
bd nhd ngoai. Pong thoi cong ty Gazelle Microcircuit dd cong bd phat minh
cong nghé GaAs (Gallium Arsenide). Pac diém ctia cong nghé nay 14 cai tién
tbc do , cong suat clia cac vi mach trén nén tang 1a cong nghé silicon, cho
phép vi mach lam viéc voi tbc do nhanh hon cong suét tiéu tan khi & mirc
trung binh.

Ung dung dau tién ctia cong nghé GaAs dugc cong ty Gazelle dua ra
1a phién ban cta PAL 22V10. Uu diém ciia mach nay 1a cho phép vi mach
GaAs c6 thé twong hop vé&i cac vi mach TTL, do dé cong nghé GaAS da
duogc tng dung rong rai. Sau mot thoi gian cai tién khong ngimg, nhitng PLD
thé hé sau di dugc ung dung rong ri trong k¥ thudt phan cing, no trd thanh
cong cu can thiét cho nhiing k§ su thiét ké.

Su phat trién trong cong nghiép PLD néi riéng va v6i cong nghiép ban
dan noi chung da tao nén sy canh tranh cua cac cong ty ché tao PLD trén thé
gidi. Do d6, dd co nhiéu xung dot xay ra giira cac cong ty trong viéc canh
tranh thi truong.

Vao nam 1986 cong ty MMI da kién hai cong tyAltera va Lattic vi da
vi pham ban quyén PAL. Két qua 14 hai cong ty ndy di chap nhan thua kién
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va phai mua ban quyén. Sau d6 coéng ty MMI mua c¢6 phan trong cong ty
Xilin va s¢ hitu ban quyén ho LCA. Sau d6 1 nim coéng ty MMI hop voi
AMD tré thanh mot tap doan san xuat cac linh kién ban dan hang dau trén
thé gi6i. Tuy dd hop nhét hai cong ty nhung ho vén tiép tuc phat trién cac ho
vi mach hién ¢ vi nhitng ho PLD nay d3 tré nén phd bién trén thi truong.
Vao nam 1987, cong ty National Semiconductor da mua lai cong ty
Fairchild va tiép tuc phat trién ho PAL FASTPLA trén thi truong
2. CAU TRUC CO BAN CUA PLD

Vi mach s6 1ap trinh trai qua thoi gian dai phat trién va cai tién da thuc
su mo ra mot huéng di méi cho nhitng nha thiét ké. Uu diém ctia PLD 1a giai
quyét duoc vo s6 nhitng van dé thiét ké nhd vao nhiéu ho PLD khac nhau.
Nhitng ho vi mach nay c6 cAu trac va cong nghé ché tao khac nhau, do d6
chung c6 nhitng dic diém riéng dé ung dung vao nhiéu linh vuc trong cong
nghiép. Mic khac nguoi thiét ké con quan tam dén cac thong sé ky thuat ciia
vi mach nhu tdc do, cong suét tiéu thuy, nguén cung cép va cong cu hd trg dé
1ap trinh.

2.1 Hg vi mach PROM

PROM goi 1a bd nhé chi doc lap trinh dugc. Pay 1a ho vi mach dau
tién dugc s dung nhu l1a nhitng vi mach ) 12p trinh theo quan diém cta vi
mach s6. Ciu triic cia PROM rat don gian bao gdm mot mang té bao nhé
v6i nhimg duong dia chi ngd vao va nhimg dudng dir liéu ngd ra. S6 duong
dia chi va dit liéu cho biét ma trin nhé cia PROM. Mot PROM don gian
duogc trinh bay ¢ hinh 1.1

D7 )
Ad 2
A3
. A2 fe——————— )52
Ng6 vao JRR— gg > Ngé ra
AD e
D1
DO

/

|
Hinh 1.1. C4u tao PROM don gian
PROM c6 5 duong diéu khién ngd vao cho phép tao ra 32 to hop logic va 8

duong dir li¢u ra tao thanh mdt ma tran nhé 32x8, vi vay co té)ng cong 256
té bao nhé. Cau trac cia PROM gém mot mang AND c6 dinh theo sau la
mang OR 14p trinh, dugc minh hoa & hinh 1.2
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Hinh 1.2. So d6 logic cia PROM

Ghi chu:

- D4u x 13 nhitng diém ndi lap trinh dugc (két ndi bang mot cau chi)

- D4u z 14 nhiing diém nbi c¢b dinh

O mang AND ¢ dinh ¢6 16 bién duge chon va lién két v6i 4 tin hiéu
ngd vao mang OR. Do do bat ki mot lién két ndo bi loai bo (nghia la cau chi
& d6 bi dut, thi bién d6 s& khong c6 mit ¢ biu thirc ngd ra). Cac ham & ngd
ra thay ddi tuy thudc vao sy két ndi cua cac bién ¢ ngd vao. PROM thudng
dugc sir dung dé giai ma dia chi va tmg dung dé luu trir dit lidu. Khi thiét ké
cac PROM, nguoi thiét ké phai cht ¥ dén su thay doi murc logic ngd vao (xay
ra trong thoi gian ngin) khi dia chi ngd vao thay dbi. Phuong thirc ghi cua
PROM 1l khi c6 mét tin xung clock dong bo thi mach ngd ra chuyén sang
trang thai khac. Dic diém nay s& gitp khic phuc dugc van dé tap nhidu ¢
PROM.



Khi khao sat PROM, ngudi ta thudng quan tdm dén téc do truy xudt
dir liéu. Thong thudng cac loai PROM c6 thoi gian truy xuat dudi 60 ns. Cac
loai PROM thuong sir dung cong nghé ludng cuc 13 nguyén tic co ban dé
ché tao. Tuy nhién, khoa hoc tién bd di phat minh ra cong nghé CMOS cho
phép rat ngan thoi gian truy xuat. Cong nghé CMOS duoc ding dé ché tao
EPROM, d6 1a mot dang PROM c6 thé x6a dugc bang tia cuc tim. N6 di tao
ra mot budce tién dang ké nhu: EPROM WS57C256F ciia cong ty
WaferScale Integration c6 dung lugng 32Kx8 voi thoi gian truy xuat 14 55
ns, cong ty Cypress Semicondutor gidi thiéu PROM CY7C245 c6 dung
luong 13 2048x8 véi thoi gian truy xuét 1a 25 ns.

Trén day 1a mot vai vi du cho thdy cong nghé CMOS dugc chap nhan
cho nhitng tmg dung thiét ké mach.

2.2 Ho vi mach FPLA ( Field Progammable Logic Array)

Ho vi mach FPLA dau tién duoc cong ty Signetics gidi thiéu vao nim

1975. Cau trac ciia FPLA 1a mot mang AND — OR don gian, duoc trinh bay

nhu sau.

*+—
59—

]
bboo

T

Hinh 1.3. So d6 biéu thirc ngd ra ciia FPLA
Tir két qua trén cho thay ngd ra ciia cong AND ludn & mirc thap, dicu
nay khong c6 loi. Tuy nhién néu ta 1ap trinh cho 4 cau chi trén, vi du ta chon
A x B, ltc ndy gia tri cta 2 bién nay s& khong co trong biéu thuc.

Biéu thtrc ngd ra cua cong luc nay 1a; K =A.B
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Nguyén tic & ddy 1a lua chon nhiing gia tri dé 1ap trinh, khi mot cau

chi dugc chon nghia 1a gi tri ctia né s& khong c6 mit trong biéu thirc.

~ Luu y mang OR trong mach & hinh 1.3. Moi ngd ra cong AND dugc
noi té1 1 ngd vao chg OR ‘th(”)ng qua mot cau chi va mot Diode. Xét bicu
thirc F1 gid st cac cau chi déu thong, tacd : FI=K+L+ M+ N

Véi K, L, M, N 1a nhiing tich s6 cia AXB, F1 1a téng céc tich sb cua
hai bién A va B. Bay gio ta s& lap trinh bang cach lam dut cac cau chi thi cac
s6 hang tmg véi nhimg cau chi bi dut s& khong c6 mit trong biéu thic. Bang
cach 1ap trinh cac cau chi & mang AND — OR (nghia 1a loai bo gia tri gié tri
clia n6 trong biéu thirc) FPLA c¢6 thé tao ra cac ham logic khac nhau theo
mach thiét ké chi v6i hai bién ngd vao. Luu y nhitng Diode trong mang OR
dugc dung dé bao vé ngén mach.

2.3 Ho vi mach FPLS ( Field Programable Logic Sequencer)

Ho FPLS dugc gi61 thi¢u vao nam 1979, FPLS co cAu trac mod phong
theo cdu tric ctia FPLA nhung dugc bo sung thém nhiing thanh ghi cho phép
“preloading” trang thai cta thiét bi. Mot vai thanh ghi & ngd ra duoc dua hoi
tiép vé mang AND lap trinh va mot s6 khac c6 nhiing thanh ghi ngam (nhiing
thanh ghi dugc bo sung trén chip va khong ndi voi chan ciia ngd vao hay ngd

ra) bd sung voi thanh ghi ngd ra, né ¢ thé hoi tiép hoic khong hoi tiép.
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Hinh 1.4. So d6 logic FPLS PLS 157 2.4
Ho vi mach FPGA ( Field Progammable Gate Array).

Ho FPGA dugc Signetics gidi thi¢u vao nam 1977 dugc st dung dé
thay thé cho nhitng cong nhiéu ngd vao tiéu chuan, cau tric cia nd bao gdm
mot mang AND lap trinh, vdi 14p trinh cuc tinh & ngd ra. Chi vdi mot céng
AND c6 thé bién d6i thanh cong NAND, NOR hay cong OR. Mdi cong AND
trong FPGA c6 thé bién d6i thanh cac cong logic khac nhau.
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FPGA ciing duogc bd sung linh dong hon nhitng cong tiéu chuan khéc.
Vi mach dai dién cho ho FPGA 1a PLS151, c6 hinh dang 20 chan. PLS151
c6 6 ngd vao, 12 ngd ra va cé tin hiéu hoi tiép dua vé mang AND dugc six
dung nhu nhitng ngd vao. C6 thém 3 tich s duoc tao ra bai 3 duong didu
khién, céc tin hiéu nay diéu khién nhitng cong dém ngd ra 3 trang thai. FPGA
thich hop trong cac thiét ké dé giai ma dia chi va duoc thém vao cac chic
nang khac.

2.5 Ho vi mach PAL ( Programmable Array Logic).

PAL 14 mét ho pho bién nhat trong ho PLD dugc MONOLITHIC
MEMORIES INC gi6i thiéu vao nim 1978. PAL duogc ding ky ban quyén vé
cau triic ciia cong ty MMI. Cau tric cia PAL bao gdm mot mang AND lap
trinh theo sau la mot mang OR ¢ dinh, cAu trc nay duoc cai tién tir nhirng
khuyét diém ctia ho FPLA. Do loai bé viée st dung cau chi & mang OR, do
d6 sb luong tinh thé Silicon duoc sir dung giam, dan dén gia thanh cua PAL
thap hon so voi FPLA. Mit khac thoi gian tri hodn caa PAL ngéan hon so véi
FPLA do giam dugc sy tri hodn khi truyén qua mang OR.

Khao sat PAL16LS8 c6 hinh dang 20 chan so db logic dugc trinh bay
& hinh 1.5. Vi mach nay c6 8 to hop ngd ra, mdi ngd ra duge dao véi 7 tich
s6 ciia ngd vao, 6 trong 8 ngd ra duogc hoi tiép vé mang AND, cho phép nhiing
chan nay dugc st dung véi chirc nang I/O. Do PAL16L8 ¢6 ngd ra tac dong

& muc thap nén no c6 thé két hop voi cac IC khac ciing mot muc tac dong.
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Hinh 1.5. So d6 logic PAL

PAL16L8 duoc trng dung trong linh vuc giai ma dia chi, n6 thuan tién
trong viéc két hop voi cac bd vi xir Iy va thiét bi ngoai vi vi cing mdt muc
tac dong. Vi nhitng dic tinh nhu téc do twong ddi cao, gia thanh thap, thoi
gian truyén tri hodn khoang 7,5ns nén PAL16L8 rat phd bién trong cong
nghiép PLD. Ngoai ra PAL16L8 c¢6 mdt dic diém méi so véi cac ho trude 1a
c6 cau chi bao vé, nd dung dé chong su sao chép, gitip bao vé ndi dung bén
trong. Ngoai PAL16L8 cong ty MMI con gidi thi€u céac loai vi mach khac
nhu PAL16R4, PAL16R6, PAL16RS. Cac vi mach ndy c6 ciu tao gidng nhu
PAL16L8 nhung & ngd ra st dung thém cac FF D dé chdt tin hiéu ngd ra.

Mot thé hé vi mach PAL duoc cong ty AMD gidi thiéu 1a PAL22V10
v6i hinh dang 24 chan dugc ché tao bang cong nghé CMOS thay thé cho
cong ngh¢ ludng cuc. Pac trung cua vi mach nay la & ngd ra dugc cho qua
cong PLD.
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Ngoai viéc ting sd bién ngd vao vi mach nay con c6 mot sb dic diém
nita 1 trong ham logic cac thanh phan tich sb c¢6 thé thay doi tir 8 dén 16
bién. Piéu nay s& gitp cho vi mach thyc hién nhiéu phuong trinh phtc tap.
Nho vao ciu tao & ngd ra cac cong PLD nén cac ngd ra hodc vao cia vi mach
c6 dic tinh giao tiép 2 chiéu, diéu nay lam tang kha nang xu 1y ciia vi mach
va tao su thuan loi cho viée thiét ké. Do nhirng dac diém da duoc cai tién nén
cac thé hé vi mach PAL duoc phé bién rong rai (dac biét 1a nhom vi mach 20
chan) va PAL dugc xem 1a ho vi mach dai dién cho ho vi mach ) 1ap trinh.

Ngoai ra cac cong ty ché tao PAL c6 chon lua trong viéc ky hiéu cac
s6 trén mot vi mach. Piéu ndy cung cap cho ngudi sir dung nhiing thong tin
can thiét c6 lién quan dén ing dung cta vi mach. Céc ky hiéu trong viéc danh
s6 ctia ho PAL néi chung bao gém 2 sé dém duoc tach roi nhau béi 1 hay 2
ky tu. S6 ddu tién trong tén vi mach cho biét s6 ngd vao cia vi mach
(day chinh 12 sb bién ngd vao ciia mang AND). S6 thir hai biéu thi s6 ngé ra
ctia vi mach. Ky tu ndm giira 2 s chi ra y nghia cac thudc tinh cia ngd ra.
Mot s6 ma ky tu ¢6 ¥ nghia 1a:

H tac dong mirc thap.

L tac dong muc cao.

P tac dong ngd ra co thé 1ap trinh.

C phan b sung cac ngd ra.

S b tuan tu.

Céc ky hi¢u cua vi mach ho PAL dugc xem 1a nhitng hudng dan co
ban ctia vi mach. Ngoai ra cac cong ty ché tao con cung cip ban thong s6 ki
thuat va so do logic ctia vi mach kém theo dé 1am tai liéu tham khao cho céc
nha thiét ke.

2.6 Ho vi mach GAL ( Generic Array Logic).

GAL la mot nhom cua cong ngh¢ EEPLD, né dugc gi6i thi¢u va phat
trién boi cong ty Lattice Semiconductor Comp. Cong ty ndy dd dua ra mot
khai niém vé cong PLD c6 ky hiéu 1a OLMCs (Output Logic Macrocells).

Vi mach ndy ciing c¢6 nhitng dic diém 1 c6 thé xd6a bang dién va lap
trinh lai bang cac phan mém va coéng cu hd trg. GAL16VS c6 hinh dang 20

chan 1a mot vi mach pho bién trong ho GAL.
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M&i mot OLMC c6 8 ngd véao tuong duong véi 8 tich sd trong mot
biéu thirc. Ngoai ra OLMC ciing c¢6 tin hiéu hoi tiép dua vé dé diéu khién,
tin hiéu xung ddng hd, tin hiéu hodi tiép vé mang AND. Céac vi mach GAL
déu c6 hd trg nhitng thanh ghi “Preload”, diéu nay c6 ich trong viéc kiém tra
vi mach. Mit khac mot thé hé vi mach méi duoc phat trién 1a vi mach lap
trinh hé théng ky hiéu 13 ispEELD (In-system Progammable).

Vi mach dau tién 13 ispGAL16Z8, cau trac cia nd gin giéng véi
GAL16V8 nhung duoc thém vao 4 chan dé diéu khién 1ap trinh. Trong hé
thong ispGAL16Z8 cho phép chu ky 1ap trinh 1a 10000 1an va dir liéu duoc
giit cd dinh trong khoang thoi gian 20 ndm. D6 ciing 14 quy dinh ctia nhimng
vi mach theo nguyén tic EPROM. CAu trac cua ho GAL 1a su 1ap lai cAu tric
cua ho PAL va nhiing dac diém cua ho GAL duoc thiét ké dé két hop voi
nhirng vi mach ho PAL. Diéu nay dugc thé hién qua viéc ky hiéu cac vi mach
ho GAL va céu trac té bao bao vé cia no.

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

Ho PEEL dugc cong ty International Cmos Technology INC gidi
thiéu. N6 duoc ché tao véi cong nghé EEPROM. Cau tric ciia PEEL ciing
tuong tu nhu PAL va GAL, n6 dugc x6a bang dién va 1ap trinh ciing nho vao
phan mém hd trg.

Vi mach ¢6 20 chan vé6i 8 ngd ra duge cau tao boi cong PLD, mdi ngd
ra c6 8 tich s trong mot ham ciia biéu thirc va c6 mot tich so riéng dé diéu
khién cong dém ngd ra. Cuc tinh ngd ra ciing duoc 1ap trinh céc thanh ghi &
ngd ra cua vi mach dugc Reset khong ddng bo, ngodi ra cac thanh ghi co thé
duoc chdt bén trong khi ngd ra dugce diéu khién boi mot biéu thire cla tong
cac s6 hang ciia ngd vao. Pic diém nay duoc cai tién hon s véi cac vi mach
PAL16V10 hay GAL16VS8.

Cong ty Altera 1an dau tién gi6i thiéu thuat ngit x6a cac PLD bang tia
cuc tim va né da tro thanh thuat ngit chung cho cong nghé PLD dé tham khao
cho cac vi mach 14p trinh x6a bang tia cuc tim. Tir khi khoi dau, cong ty
Altera thay ddi cong nghé ché tao PLD tir cong nghé ludng cuc sang cong
ngh¢ CMOS vi cong nghé¢ CMOS dat dugc hiéu suét cao vé khong gian (mat
d6 tich hop cao hon). Nhu PAL16L8 c6 mat do tich hop tir 100 1én 150 cong,
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PAL22V10 c6 500 dén 600 cong va EP310 (1a vi mach dai dién cho ho
EPLD) ¢6 trén 1000 cong.

Céu tric ctia cong PLD bao gom ca khdi didu khién ciu tric I/0. Cau
hinh cia ACB gidng nhu ciu tric ciia cong PLD cua vi mach PAL va GAL
nhung c6 chitrc niang hoat dong don gian hon. Trong d6 mdi cong c6 8 bién
ngd vao cung véi mot bién dé diéu to hop ngd ra tic dong & mirc cao hodc
thap hay céc tin hiéu dugc ghi ciing tac dong & mic cao hodc thip. Di voi
tin hiéu hoi tiép vé mang AND dugc dua vé tir thanh ghi ¢ ngd ra. Cac cong
dém ngd ra duoc diéu khién bang cac bién riéng cho phép cac chan cua vi
mach c6 thé hoat dong hai chiéu. Ngoai ra EP310 ciing ¢6 cau chi bao vé
chéng sao chép va gio ddy cau chi bao vé trd thanh mot tiéu chuan cho cac
thé h¢ PLD méi. Mot s6 vi mach tiéu bicu cho ho EPLD 1a EP900, c6 cau
tao 40 chan, bén trong c6 24 khdi ACB, mat do tich hop hon 1000 céng voi
cac to hop ngd ra co lya chon. Nhung trong twong lai k§ thuat ngay cang
phat trién thi mat do tich hop co thé 1én dén hon 10000 cong logic trong mot
chip.

Ngoai vi mach EP900 thi cong ty Altera con gidi thi¢u vi mach EP1800 co
68 chan voi cac chiic ning duge md rong hon so véi EP900 vi s6 cong logic
trong IC duogc ting gip d6i va sb ngd vao ciling vay. Vi mach EP1800 c6 thé
thuc hién déng tho1 4 chirc nang khac nhau, c6 thé xem nhu d6 1a 4 vi mach
roi. Nhitng vi mach s 1ap trinh dang huéng dén mat d6 tich hop trén 1000
cong logic trong mot chip thi dang gay anh hudng dén cac PLD c6 mat do
tich hop thap. Cong ty Cypress Semicondutor dang san xuat cac san pham
tmg dung cong nghé CMOS c6 tdc dd cao. San pham canh tranh ciia ho chii
yéu 1a cac ho PAL thong thudng va PAL 22V 10 d tao ra thé hé PAL c6 cong
suat thap, toc do cao nén dugc ung dung rong rdi vao cac linh vuc cong
nghiép khac nhau. Nhitng vi mach phd bién cua cong ty Cypress
Semicondutor nhu CY7C330, CY7C331 va CY7C332

2.8 Ho vi mach PML ( Programmable Macro Logic).

Ho vi mach duoc cong ty Signetics st dung ciu trac méi goi 1a
“foldback” (gap vé&). Mach logic “foldback” sir dung mot cong NAND don
hay mang NOR két hop v&i mot cau trac lién két 1ap trinh trung tdm cho

phép thuc hién nhi€u mirc logic khac nhau dé lién két véi macro ngd vao va
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ngod ra. Nhu trong ho vi mach PML, mot mang NAND duoc st dung vi cé)ng
NAND c¢6 toc d6 truyén nhanh nhét trong cong nghé ludng cuc.

Tir khoa macro dé tham khao mot khdi chiic nang va c6 thé xac dinh
mot tin hiéu ngd vao, mot cong dém ngd ra hay bat cr mot ham logic nao
nhu FF, mach dém hay mach t6 hop. Cong ty Signetics phan loai cac macro
nhu sau: ngd vao 1a macro ngd vao, macro ngd ra va nhitng khéi chtrc ning
khac nhu thanh ghi hay mach t6 hop thi goi 13 macro chiic ning. So véi cdu
traic mang AND — OR cua cac ho IC PAL va FPLA thi c4u triic mang
NAND phtrc tap hon

Céc cong dém ngd ra 3 trang thai dugc diéu khién bang timg cong
NAND riéng dé tao nén tinh linh hoat trong thiét ké.
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Hinh 1.6. Mach logic ciu trac Flodback

2.9 Ho vi mach ERASIC(Erasable Programmable Application Specific
IC).

Ho vi mach ERASIC dugc gidi thi€u bdi cong ty Exel Microeletronics
c6 cau triic tuong ty nhu ho PML nhung duoc ché tao bang cong nghé CMOS
EEPROM khac véi ho PML dung cong ngh¢ ludng cuc . Mot dac diém khac
biét nita 12 ho ERASIS st dung cau tric mang NOR , vi trong cong nghé
CMOS cong NOR c6 thoi gian truyén nhanh nhat. Vi mach dau tién cta ho
nay 1a XL 78C800 c6 24 chan véi mat d6 thich hop khoang 800 cong.
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XL78C800 c6 12 ngd vao va 10 chan I/O duoc lién két voi cac cong
1ap trinh. Chan s6 1 1a duong cung cép tin hiéu xung clock cho FF JK, chan
13 dung dé diéu khién cac cong dém ngd ra cho cac cong 1ap trinh, 8 ngd vao
dugc dua vao mang NOR thong qua cac mach 1at, 2 cong NOR dugc st dung
dé diéu khién mach 14t. Ngo ra cua céng NOR duoc ciu tao bﬁng cac khbi
PCE (Polarity Control Element ) dé ting tinh ling hoat.

XL78C800 c6 32 bién ¢ ngd vao cong NOR, hai bién dung dé diéu
khién mach 1at va c6 30 bién dung cho cong lap trinh.

2.10 Ho vi mach LCA ( Logic Cell Array)

Ho LCA duogc cong ty Xillinx gidi thi€u dua theo cac cAu tric cua
cong ty MMI, d trinh bay mot cau tric doc dao trong cac ho ciia PLD. Cau
triic truyén thong ctia cac ho vi mach PAL va FPLA i cdc mang AND — OR.
Céc cong lap trinh ¢ cau trac ctia ho LCA goi 14 cdu trac 1ap trinh cho ngudi
st dung. Bic biét 1a trong cAu tao ctia LCA, ho dung RAM dong dé tao ra
cac chirc nang logic theo yéu cau thiét ké. Nhuoc diém cua céac té bao RAM
dong thuong khong 6n dinh. Do d6 cac chiic ning sé trd lai trang thai ban
dau khi mét dién. Dé hd trg cho van dé nay ho sir dung thém phuong phap
ltru trir méi c6 chic nang twong tu nhu ROM. Cau tric cia LCA duge mb ta
& hinh 1.7, bao gom mot khdi IOB bao quanh ma tran ctia khoi LCB.
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Hinh 1.7. CAu trac LCA

BR

Lién két cac duong tin hiéu doc va ngang giira 2 khdi gitp cho viée

két nbi gitta 2 khoi thém thuan tién. Vi mach dau tién ctua ho LCA 1a XC
2064, c6 mat do thich hop kha phuc tap khoang 1200 céng logic, 58 khdi
IOB cung mot ma tran 8x8 hang va cot tao ra 64 khdi CLB. Tao ra mot vi
mach khéac 1a XC 2018 c6 mat do tich hop khoang 1800 cong, c6 74 khoi
IOB cung mdt ma tran 10x10 tao ra 100 khdi CLB. Vi mach ¢6 cac dudng
tin hi¢u xung clock, tin hi¢u reset dac biét va mach tao dao dong thach anh
bén trong IC dung dé két nbi v6i cac phan tir dao dong bang thach anh bén
ngoai.
Hinh 1.9 trinh bay so d6 ctia khdi IOB, bao gom 1 cong dém ngd vao, bo da
hop IN — MUX va FFD. Mtic dién ap ngudng & ngd vao cong dém thich hop
cho ca hai ho TTL va CMOS. Ngb ra ctia FFD dugc ndi voi ngd vao cia bo
da hop va & ngd ra cua bd da hop c6 thé ndi 1 hay nhiéu khi CLB. Ngd ra
ctia kh6i IOB gom 1 cong dém 3 trang thai dugc ndi thang ti chan IC
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Hinh 1.9. Cau trac khoi vao/ra (IOB) cia LCA
3. PHAN MEM HO TRQ PLD

Céac phan mém hd tro cho cac vi mach lap trinh dugc cac cong ty phat
trién lién tuc, ngay cang c6 nhiéu tinh da dang, c6 thé hd trg cho nhiéu loai
vi mach khac nhau nén c6 tinh canh tranh manh me¢ trong thi truéong vi mach
1ap trinh.

3.1. Phan mém PALASM 2 (PAL Assembler)

PALASM 2 ciia cong ty MMI 14 phan mém tiéu chuan cho cac vi mach
1ap trinh. Pay 1a bd bién dich thé hé thtr 2 hd tro cho cac vi mach hoat dong
khong déng b0, nhu cac vi mach ho PAL cua cong ty MMI, vi mach ho PLA
va cac vi mach cua cong ty AMD.

3.2. Phin mém AMAZE.

Phian mém AMAZE duogc cong ty Signetics phat trién va né duoc cung
cap cho cac khach hang sir dung vi mach lap trinh ctia cong ty. Module chinh
ctia phan mém AMAZE 1a BLAST ( Boolean logic & State Transfer) dung
dé bién dich cac thong tin ngd vao chuyén ddi sang cac file chuong trinh
chuan cua Signetics (céc file c6 phan mo rong 1 “‘STD °). AMAZE hd trg dé
mo phdéng cac vecto ki€ém tra dé thiét ké theo y€u cau cua nguoi str dung.
3.3. Phan mém PLAN ( Programmable Logic Analysis).

Phan mém PLAN duoc cong ty National Semiconductor gidi thi¢u hd

trg cho cac vi mach 13p trinh ¢& vira va nho. PLAN 1a mot ngébn ngir don
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gian, dung dé thuc hién cac biéu thirc cua dai s6 Boolean va c6 kha ning giao

tiép vi cac cong cu lap trinh dé 1ap trinh cho vi mach.

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

Cong ty Harris phat trién phdn mém HELD dé hd trg cho cac khach
hang st dung vi mach 1ap trinh cua ho. HELD str dung giao di¢n tuong tu
nhu phan mém PLAN nhung ciing c6 nhitng diém khac biét. HELD khong
c6 kha nang lya chon cac vi mach lap trinh nhung c6 kha ning kiém tra 16
tong quat. Ngoai ra HELD con yéu cau cac phuong trinh ngd vao ¢ dang
tong céc tich ( SOP)

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

PLPL dugc cong ty Avanced Micro Devices gio1 thi¢u vao nam 1984.
Pay 1a phan mém tién bd nhat so véi cac phan mém trude, cd nhitng dic
diém mai va kha nang cai dat duoc mo rong hon so véi phan mém AMAZE.
Nhitng dic diém moi nhu cho phép dinh nghia va str dung cac chéan cia vi
mach cho mét nhom tin hiéu cling nhu sir dung cac phuong trinh ctia dai s6
Boolean. PLPL ciing hd tro cac phuong trinh phiic tap c¢6 nhiéu cap logic
khac nhau. Ngoai ra bo bién dich nay ciing dé tng dung nguyén li Demorgan,
cac ham cua dai s6 Boolean nhung khong bat duoc ¢ dang tong cta céc tich
do do6 cho phép ct phap linh hoat hon.

3.6. Phin mém APEEL (Assembler for Programmable Electrically
Erasable Logic).

Vao nam 1987, Cong ty International Cmos Technology gidi thi¢u
trinh bién dich APEEL. APEEL 1a mdt trinh bién dich don gian phu hop voi
cac yéu cau thiét ké vira va nho va ¢ chirc ning mo phong. APEEL gdm mot
chuong trinh soan thao toan man hinh va ¢ ngd ra theo tiéu chuin cia
JEDEC. Nhung khuyét diém ctia bo bién dich nay 1a khong hd tro dé tdi gian
cac biéu thirc logic. Phan mém APEEL cai dit trén cic may tinh ca nhan cua
cong ty IBM va céc cong ty khac thich hgp vdi no.

3.7. Phan mém IPLDS II (Intel Programmable Logic Devolopment
System II).

Phan mém IPLDS II duogc cong ty Intel gidi thidu dé hd tro cho cac vi
mach ho EPLD. Piéu co ban ctia phan mém nay 1a cho phép thiét ké theo 2
phuong phap 1a phuong phap ding phuong trinh dai s6 Boolean va phuong
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phap liét ké cac 1énh. Dé tdi gian cac biéu thirc logic IPLDS II sir dung thuét
giai don gian ESPRESSO II — MV. D6 14 thuét giai duoc phat trién boi dai
hoc California, n6 dugc dung dé thuc hién viée rat gon cac tich $6 trong cac
ham logic cua cac vi mach do cong ty Intel san xuat. Twong ty nhu cac phan
mém trude, IPLDS II cai dat duoc trong cac may tinh cia cong ty IBM va
cac may tinh khac c6 cdu hinh thich hop, dugc str dung kém véi cong cu 1ap
trinh cho vi mach.
3.8. Phin mém CUPL ( Universal Compiler for Programmable Logic ).
CUPL duogc cong tyAssited Technology gidi thi¢u vao ndm 1983.
Pay 1a bo bién dich van ning duoc hd trg cho 29 loai vi mach cac loai ké ca
PROM va cac cong ty ché tao vi mach 1ap trinh khac. CUPL 1a mot ngon ngir
manh hd trg cho cac phuong trinh cua dai s6 Boolean , bang su that va thiét
ké so dd trang thai, CUPL duoc st dung hau hét cac may vi tinh ¢4 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.
3.9. Phain mém ABEL (Advanced Boolean Expression Language).

ABEL 1a phan mém ctia cong ty Data 1/0, n6 dugc st dung hau hét cac
loai vi mach 13p trinh khac nhau ké ca EPROM. bay 1a bo bién dich van nang
c¢6 nhiéu chtrc nang hd tro twong tu nhu CUPL.

Trén day 1a gidi thiéu so luoc cac phﬁn mém hd trg cho vi mach lap
trinh dé soan thdo va lap trinh cho cac vi mach. Ngoai ra con nhiéu phan
mém cua cac cong ty khac duoc san xudt dé hd trg cho cac vi mach 1ap trinh
cua ho.

BAI 2: MANG LOGIC LAP TRINH
1. GIOI THIEU CHUNG

Cac nha san xuat IC da rat thanh cong trong viéc tich hop hang triéu
transistor trén mot ban mach. Nhung cong nghé ndy cé thé gitp giam sb
luong thiét b trong hé thong sb ?

Van dé co ban ¢ day 1a phai tim ra cac khéi logic van nang c6 thé ap
dung duoc cho nhiéu thiét ké logic khac nhau. Vi du nhu cac cong AOI c6
thé dung trong nhiéu thiét ké song cac khdi nay ciing khong gitp nhiéu trong
viéc lam giamr cac ) luong thiét bi, diéu nay co thé thuc hién bﬁng cach dua
vao st dung mot khdi chira hang trim cong.

Nhung céu tric cac khéi ndy phai nhu thé nao ?

26



Mot giai phap khong khéo cho tinh hudng nay 1a sip xép cac cong
AND va OR (hoic NAND va NOR) theo mdt ciu triic mang duoc tong quat
hoa ma cac diém nbi giita ching véi nhau c6 thé 1ap trinh dugc dé thuc hién
mot ham logic xac dinh. Nhitng khéi logic muyc dich chung nhu vay dugc goi
la PLA hoac PAL.

2. PLA va PAL

Hinh 2.1 biéu dién so d6 khéi ctia mot thiét bi mang logic lap trinh.
D6 1a céc thiét bi nhidu diu vao va nhiéu dau ra duoc td chic thanh mét
mang con cac phan tir AND va mdt mang con cic phan tir OR. Mang con
AND sé& chuyén cac ddu vao thanh céc tich s6 (product term) phu thudc vao
cac diém ndi duoc 1ap trinh. Mang con OR s& cong cac tich s nay véi nhau
dé tao ra biéu thuc dang tong cac tich cudi cung.

Ngo vao

Tich sb
> 1
Mang AND MangOR |
’ ]

Ngé ra
Hinh 2.1. c4u tric mang logic 1ap trinh

Mot thiét bj PLA c6 thé thuc hién mét tip hop cac ham kha phire tap.
Sy phire tap nay duoc xac dinh béi sé luong dau vao (input), sé luong cac
tich s6 (chinh 1a s luong cac cong AND) va s lugng cac dau ra (chinh 1a s6
luong cac cong OR) ma PLA c6 thé cung cép.

Chang han mot FPLA tiéu biéu kiéu TTL c6 thé c6 16 dau vao, 48 tich
s6 va 8 dau ra dugc dong goi trong mot vo 24 chan dit lidu. N6 tuong duong
v6i 48 cong AND 16 dau vao va 8 cong OR 48 dau vao. Néu xét mot vi mach
SSI 12 chan dir liéu thi né chi c6 4 cong hai dau vao, tir d6 c6 thé thay tac

dung thuc su ctia cac mang logic. Vi du dé thyc hién cac ham boole sau day:
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FO 040BC
F104.COA.B
F2 OBCOA.B
F3 0B.COA4

Céc phuong trinh trén ¢ thé dugc mé ta bang tap hop cac bién (A, B,
C), céc tich s (A, BC, A.C, AB, B.C_ ) va cc ham (FO, F1, F2, F3). Nhitng
chit nay twong duong voi sb dau vao ciia mang AND, cac dau ra tir mang
AND s& tuong duong v6i s6 dau vao ciia mang OR va cac diu ra cia mang
OR 14 cac ham. Pé thuc hién cac ham nay phai can mot PLA c¢6 it nhat 3 dau
vao, 5 tich s6 va 4 dau ra.

Mot cach tién loi dé mé ta cac ham 1a dung mdt ma tran dac tinh duogc
vé& trong hinh 2.2. N6 md ta dau vao nio phai ndi vdi cong AND dé hinh
thanh tich s6 mong mudn (1 = Bién khong dao; 0 = Bién dao; - = Khong nbi)
va nhiing tich s6 nao phai dugc OR véi nhau dé tao thanh cac dau ra cudi
cung (1 = N&i; 0 = Khong ndi). cac hang trong bang xac dinh céc tich sb, cac
cot bicu dién cac dau vao va dau ra. Mot tich s6 tham gia trong nhiéu ham

néu nhu ¢ nhi€u gia tri 1 trén hang ctia n6 trong cac cdt ra cua ma

tran dac tinh. Trong hinh 2.2 dé dang nhan théy r’fmg cac tich s6 A, AB, BfC_

dugc dung trong nhiéu ham

Tich sb A|B | C| F0o| F1| F2| F3
AB 1|1 |[-]0]1/|11]o0
BC - o1 /00| 0]1
AC 1| -]0l0]1]0/|0
BC -lo|o |10 ]1]oO
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Hinh 2.2. Bang ma tran dic tinh
Hinh 2.3 va 2.4 v& cac so dd thuc hién cic ham & trén duéi dang cac
cong 101 rac twong duong véi mang logic 1ap trinh. Hinh 2.3 1a mang trudc
khi 1ap trinh voi tat ca cac diém nbi giita dau vao véi cac cong. Co thé dic
tinh h6a mang bang cach sir dung mot thiét bi phan cimg goi 1a b 1ap trinh.
A B C

|
V% \B
—)(—H*—)L—x D S v S X x
D X X 3 X
———X D X X X X
BN 1 N N I D X X X X
R

Hinh 2.3. FLA trudc khi 13p trinh

Nhitng chi tiét cta qua trinh 14p trinh phu thudc vao cac vi mach cu
thé. Mot k¥ thuat thuong hay duoc st dung 1a dit cac cau chi gitra tit ca cac
diém ndi ¢ dau vao va dau ra ciia mot cong. Mot cau chi 1a mot tiép giap dién
dugc thiét ké dac biét dé co thé bi dut dudi dong dién 1én. Bang cach cho
mot dong dién cao chdy qua cac cau chi dugc chon, phan cimg 1ap trinh s&
pha hong cac tiép giap nay. Phan mém lap trinh s& phén tich cac phuong trinh
boole dé xac dinh nhiing cau chi nao can pha hong nhiing cau chi nao can dé

lai. Hinh 2.4 trinh bay mang logic sau khi da 1ap trinh.
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Hinh 2.4. PLA sau khi 13p trinh
Sw khac nhau gitra PLA va PAL

Trong hinh 2.3 cho thdy ca hai mang con AND va OR c6 thé dic tinh
hoa theo bat ky cach ndo ma ngudi thiét ké mong mudn. Nhitng thiét bi nhu

thé duoc goi 1a mang logic chuong trinh héa (Programmable Logic Array —
PLA).

Trong thuc té c6 nhitng mang logic khong cung cap kha ning 1ap trinh
day du. Vi du céc thiét bi PAL (Programmable Array Logic) c6 mang AND
1ap trinh dugc con mang OR thi duogc xac dinh trude. S6 lugng tich sd di vao
mot céng OR thuong dugc gioi han la: 2, 4, 8 hoac 16. C6 mot sy bu trir
trong cac thiét bi PAL giita 46 phirc tap cta cac ham voi sb lugng tich s trén
mot cong OR va s6 luong cac ham doc 1ap ma thiét bi c6 thé thuc hién dugc.
Cong OR c6 d6 chiu tai dau vao (fan — in) cang cao thi thiét bi PAL cang it
dau ra.

Vi du mdt ho PAL c6 thé ton tai dudi 3 dang, mdi dang déu co 16 dau
vao, 16 tich s6 nhung khac nhau vé t6 chtic ciia mang OR: 4 cong OR mdi

cong 4 dau vao, 2 cong OR mdi cong 8 dau vao hodc 1 cong OR 16
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dau vao. Con mang AND thi vAn hoan toan c6 thé 1ap trinh. Hinh 2.5
biéu dién mot thiét bi PAL c6 3 dau vao, 4 tich sb va 2 dau ra con mang OR
d3 duoc xac dinh sin, trong trudng hop ndy cac cong OR bi gidi han 2 tich
s6 mdi cong.

A B

|
\VelVelVe
%(—)(—X—X—)Lﬁ(

JUUU

v Y

Hinh 2.5. Céu tric PAL

Piém khac chinh gitta PLA v&i PAL 1a: PLA c6 thé loi dung céc tich
s6 chung dé chia s& cho nhiéu dau ra con thiét bj PAL khong thé 1am diéu
nay. Nhu vay nén dung mgt PLA khi can thuc hién mot tap hop cac ham ma
c6 nhiéu tich sd chung dé co thé chia sé cho cac dau ra.

Mt khac mét thiét bi PLA s& cham hon so v&i PAL do su khac nhau
vé trd khang cua tiép giap, mdt cod thé 1ap trinh con mot thi da duoc dinh vi
ctng. Céc tiép gidp co thé 1ap trinh duoc ciu tao tir cac cau chi c¢6 tré khang
cao hon 1 céc tiép giap da duoc dinh vi cing. Vi vy tin hiéu di qua hai tiép
giap 1ap trinh trong PLA bi tré hon khi chi di qua mot tiép giap 1ap trinh trong
PAL.
3. CAC Vi DU THIET KE

Phan dudi day sé trinh bay hai vi du thiét ké khac nhau d6 1a mot bo
chuyén d6i ma va mot bo so sanh dé minh hoa cach thuc hién mach logic to
hop bang cach dung PLA hoic PAL 3.1. B chuyén ma BCD sang Gray
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Nhiém vu cua bo chuyén ma nay la chuyén mdt s6 BCD 4 bit thanh
ma gray 4 bit. Moi s6 trong ma gray chi khac so véi s6 canh n6 1 bit. Mach
c6 4 dauvao A, B, C va D biéu dién so BCD va 4 daura W, X, Y, Z biéu dién

ma gray 4 bit
A B C D W X Y
0 0 0 0 0 0 0
0 0 0 1 0 0 0
0 0 1 0 0 0 1
0 0 1 1 0 0 1
0 1 0 0 0 1 1
0 1 0 1 1 1 1
0 1 1 0 1 0 1
0 1 1 1 1 0 1
1 0 0 0 1 0 0
1 0 0 1 1 0 0 0
1 0 1 0 X X X X
1 0 1 1 X X X X
1 1 0 0 X X X X
1 1 0 1 X X X X
1 1 1 0 X X X X
1 1 1 1 X X X X

Hinh 2.6. Bang su that bo chuyén ma BCD sang Gray
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Hinh 2.7. Bang Kanaugh bd chuyén ma
Két qua sau khi t6i thiéu héa nhu sau
W=A+BD+BC
Y=B+C
X =B.C

7 = ABC.DOBCDOA.DOB.C.D
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Hinh 2.8. Thuc hién bd chuyén mach béng thiét bi PAL

Vi tap hop cac ham nay khong c6 tich s6 nao chung dé chia sé nén
chung thich hop véi cach thuc hién bang thiét bi PAL (hinh 2.8). Thiét bi nay
gbém 4 cong OR 4 dau vao nhung c6 nhiéu cong AND khong dung dén, bai
nay co thé thuc hién bang thiét bi PLA don gian hon nhung téc d s& chdm
hon.
3.2. B so sanh hai bit

Pau vao cia mach 13 hai s6 nhi phan hai bit ky hi¢u 1a AB va CD.
Pau ra 1a 4 ham xac dinh boi gia tri logic ciia cac m¢nh dé.
AB =CD (EQ: Bang nhau)  AB # CD (NE: Khong bang nhau)
AB < CD (LT: Nho hon) AB > CD (GT: Lén hon)
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Béng Car;rlt;gh chol7 Béng Camaugh cho GT
Hinh 2.9. Ban d6 Kanaugh bd so sanh

Céc phuong trinh logic sau khi téi thiéu hoa

EQOABCDOABCDOABCDOABCD
NEOACOACUBDUOBD
LTOACOABDOBCD
GT0ACOABDOBCD
Céac ham st dung 14 tich s6 trong d6 c6 2 tich s6 ( AC va A_C) dugc
dung 2 lan nén dung PLA c6 lgi hon. Mot PAL hoac PLA c6 thé thay thé tur

5 dén 15 vi mach s6 roi. D6 1a 1y do hién nay ching rat duoc dung dé thuc
hién cac h¢ logic.
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Hinh 2.10. Thuc hién bd so sanh bang PLA
4. CAC MANG LOGIC LAP TRINH THONG DUNG
4.1. GAL16V8C

La mdt vi mach duoce san xuit boi hang LATTICE co6 tri hoan truyén

—x

5
UUUUUUUUWW

i

t6i da 5 nS, 1a mot két hop giita cong nghé CMOS hiéu ning cao véi cong
nghé ghi x6a duogc bﬁng dién nham tao ra cac PLD tc do cao trén thi truong.
Do thoi gian x6a cao (< 100 mS) cho phép thiét bi dugc lap trinh lai mot
cach nhanh chéng va hi¢u qua.

Céu trac tong quat cua thiét bi cung cp kha ning thiét ké linh dong
nhat nho vao tinh ning ciu hinh ngd ra OLMC béi ngudi ding, mot tp hop
phu nhiéu kha ning ciu hinh cia GAL16V8 1a cac cau triic PAL dugc liét ké
trong mot bang & phan mo ta macrocell. Cac thiét bi GAL16V8 cho phép mé
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phong mét céu tric PAL bat ky voi sy twong thich hoan toan vé chuc
nang/ban dd cau chi/théng so.

Mach thir ddng nhat va cac té bao 1ap trinh lai cho phép thir toan bo
dic tinh AC, DC va chtc niang trong khi san xuat. Két qua 1a cong ty
LATTICE bao dam 100% chirc ning va kha niang 1ap trinh tat ca cic san
pham GAL. Thém vao d6 con bao dam 100 1an ghi/xoéa va dit liéu duogc luu

trr trén 20 nam.

DIP
PLCC ek [[1 ™ 20 [] vee
o oo YU e jop :E ;:Zz
l[{: ’ . "’}] oy | E :;Gl:ll-s ] voa
'l cAL16vs '6; e s ] vaa
:E Top View o 1 [ 15[] vova
e, ) uy om 1 [ ] vova
R :E ;x
GND [] 10 11 [] vOE

Hinh 2.11. Hinh dang vo GAL 16V8

o —
ax
8 loLme _'l.Ll o)
| —O e
8 omc—l_;, g
b= |
5 78 OLMC,_J_-'J Ko
| —= 3 : v ‘l, T
- ]
= ~N a |ome g
| — b sSx™ ) —
g IX S
A 3 3 |oLme %— g
| —t] 0zZz= v —
8 < T
a 73 |oLme 4 T et}
| —t g -
78 omcl Tate)
=P T
73 |oLme _-Jrl Tate)
| —= ¥ |
o T

Hinh 2.12. So do khdi GAL 16VS8
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Pac tinh ky thuat

* Cong nghé CMOS va E-

- Tri hoan truyén tdi da 5 nS
- Fmax =166 MHz
- Tré t6i da 4 nS ké tir luc c6 xung dong hod cho dén khi
nhan duoc dir liéu ra
* Cong suat giamr tir 50% dén 75% so véi loai ludng cuc
- Dong Icc dién hinh 75 mA ddi véi loai cong suit thap
- Dong Icc dién hinh 45 mA d6i véi loai V4 cong suét

* C6 dién tro kéo 1én & tat ca cac chan

* Cong nghé té bao B2
- Cho phép logic cau hinh lai
- Céc té bao 1ap trinh lai duogc
- Béo dam kiém tra 100%
- Tbc d6 x6a cao (< 100 mS)
- Kha nang luu trit dit liéu 20 ndm * § OLMC
- Rat linh hoat d4i v&i cac thiét ké logic phuc tap
- Lap trinh dugc cyc tinh ngo ra
- Mo phéng dugc cac thiét bi PAL 20 chan véi chirc
ning/ban do cau chi/thong sb twong thich
* Nap trudc va reset khi mé ngudn tit ca cac thanh ghi
- Kha ning kiém tra chtrc ning 100%
* Ung dung dién hinh
- Diéu khién DMA
- Piéu khién may trang thai
- Xuly dd hoa tdc dd cao
- Nang cap toc do logic chuan
* C6 ky hi€u nhan dang dién tir
4.1.1. Ng6 ra OLMC
Trong phan nay gidi thiéu vé cach cu hinh ngd ra macrocell. Trong
thuc té cong vi¢c nay dugc thuc hi¢n béng cac cong cu phﬁn mém cling nhu

phan cimg va hoan toan dé dang str dung.
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C6 3 ché @6 cau hinh chung d6 1a: Simple, complex va registered. Hai
bit toan cuc SYN va ACO xac dinh cdu hinh cho tit ca céac ngd ra macrocell.
Bit XOR cuia mdi macrocell xac dinh cuc tinh ngd ra cia mot trong 3 ché do.
Trong khi bit AC1 ctia mdi macrocell c6 nhiém vu diéu khién ciu hinh 1/O.
Hai bit toan cuc két hop véi 16 bit ciu trac riéng dinh nghia tat ca cac cau
hinh ctia GAL16V8. Thong tin cung cap boi cac bit cau trac ndy chi nham
1am hiéu rd hon vé thiét bi. Chuong trinh dich s& thiét 1ap céac bit cau tric
nay mdt cach ro rang thong qua viéc dinh nghia chan linh ki¢n, do d6 ngudi
dung khong can thao tac truc tiép dén chung.

4.1.2. Trinh dich hd tr¢ OLMC

Phan mém dich hd tro 3 ché 46 OLMC toan cuc khac nhau khi cac
kiéu thiét bi khac nhau. Cac kiéu thiét bi nay duoc liét ké trong bang dudi
day. Hau hét cac trinh dich déu c6 kha nang ty dong chon kiéu thiét bi thudng
dua vao viéc st dung thanh ghi va chan cho phép ra (OE). Viéc dung thanh
ghi s& budc phan mém chon ché d6 thanh ghi. Tat ca cic ngd ra to hop voi
OE duoc diéu khién boi thanh phﬁn tich sb s& budc phﬁn mém chon ché d6
complex. Phan mém chi chon ché do simple khi tat ca cac ngd ra déu la dang
t6 hop khong co diéu khién OE. Cac kiéu thiét bi khac nhau duogc liét ké
trong bang co thé duoc dung dé huy bo viéc tu dong lua chon thiét bi cta
phan mém. D¢ biét thém chi tiét c6 thé tham khao tai liéu ctia chuong trinh
dich.

Khi ding phan mém dé cau hinh thiét bi can phai luu y dén nhing gidi

han cho moi ché d¢ nhu sau

Registered Complex Simple Te  dong
chon ché do
ABEL P16V8R P16V8C P16V8AS P16V8
CUPL G16V8MS G16VEMA G16V8AS G16V8
LOG/C GAL16V8 R | GAL16V8 C7| GAL16V8 C8| GAL16V8
OrCAD'PLD “Registered” 1 “CompleX” 1 “Simple” 1 GAL 1 6V8A
PLDesigner | pjcver? | prevec? | plevsc? | P1OVBA
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TANGO-PLD | G16V8R G16V8C G16V8 AS3 G1l6V8

4.1.3. Ché d6 thanh ghi

Trong ché d6 niy cac macrocell duoc ciu hinh thanh cic ngd ra dang
thanh ghi hodc churc nang I/O.

Céc cau hinh kién trac trong ché d6 nay twong tu cac thiét bi 16R8 va
16RP4 véi su bd tri /0, thanh ghi va cyc tinh thay doi.

Tat ca cac macrocell kiéu thanh ghi chia sé chung chan xung dong hd
va chan cho phép ra. Mot macrocell bat ky c6 thé dugc cau hinh 1a thanh ghi
hozc I/O. Ché d nay cho phép dén 8 thanh ghi hoic 8 I/O. cac chirc ning
vao ra dinh sin ¢6 thé duge thuc hién nhu mot tap hop phu cua chuc nang
I/O.

M&i ngd ra kiéu thanh ghi c6 8 thanh phan tich s6, méi ngd ra kiéu /0
c6 7 thanh phan tich s6.

S6 luong cau chi JEDEC bao gdm cdu chi UES (User Electronic
Signature ) va PTD (Product Term Disable) duoc trinh bay trong so d6 logic
sau day

bt

Ce

Cau hinh thanh ghi trong ché @9 thanh ghi
SYN=0
AC0O=0
XOR = 0 Ngd ra tich cuc muc thap
XOR =1 Ngo ra tich cuc murc cao
AC1 =1 Cau hinh ra
Chan1 1a ddng hd chung cho cac ngd ra thanh ghi
Chan 11 1a OE__ cho céc ngo ra thanh ghi
Chén 1 va 11 ludn dugce cau hinh 1a CLK va OE__
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Ghi chii: Phan mém phat trién tu dong cau hinh tat ca céc bit diéu khién kién

truc va kiém tra vi€c su dung cac chan tuong tng
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Hinh 2.13: So d6 khéi ché do thanh ghi

4.1.4. Ché d complex

Trong ché d6 nay cac macrocell chi dugc cau hinh 14 ngd ra hoic chic
nang I/O. cac ciu hinh kién trac trong ché do nay twong tu cac thiét bi
16L8 va 16P8 vai cuc tinh 1ap trinh dugc cho mdi macrocell

Cho phép 1én dén 6 /O, cic ngd vao va ra dinh san c6 thé dugc thuc
hién nhu cac tap hop phu cua chirc nang 1/0. Hai macrocell ngoai cung (chan
12 va 19) khong thé 12 ngd vao. Céc thiét ké can 8 /O c6 thé thyc hién & ché
do thanh ghi.

M&i macrocell ¢6 7 thanh phé‘m tich s6, mot tich s duoc dung dé diéu
khién chirc ning cho phép ra. Chan 1 va 11 ludn 13 ngd vao dit liéu cho mang
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AND
S6 lugng cau chi JEDEC bao gdm céc cau chi UES va PTD duoc
trinh bay trong so d6 logic sau day

P T s s s s mm s s s s s s s TR .-

= I

51—

Céu hinh I/O to hop trong ché dd complex
SYN=1
ACO=1
XOR = 0 Ngb ra tich cuc muc thap
XOR =1 Ngo ra tich cyc mtic cao
ACl=1
Chén 13 dén 18 dugc cdu hinh chirc ning nay
Ghi_chii: Phan mém phét trién ty dong cau hinh tat ca cac bit diéu

khién kién tric va ki€ém tra vi¢c sir dung cac chan tuwong ung
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Hinh 2.14. So d6 khéi ché d¢6 Complex

4.1.5. Ché d simple

Trong ché do nay cac macrocell duoc cau hinh nhu cic ngd vao hoic
cac ngd ra t6 hop dinh sin. cc cau tric kién trac trong ché do ndy tuong tu
nhu cac thiét bi 10L8 va 12P6 véi nhiéu sy hoan vi cia cuc tinh ra hodc viée
Iwa chon vao.

Tat ca ngd ra trong ché do simple c6 t6i da 8 tich s6 co thé diéu khién
logic. Thém vao d6 cyc tinh ctia mdi ngd ra co thé 1ap trinh duoc.

Chéan 1 va 11 luon la ngd vao dir liéu cho mang AND, hai macrocell
trung tdm (chan 15 va 16) khong thé dung 1am ngd vao hodc chan I/O va chi

la cac ngod ra dinh san
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Ngo ra to hop c6 hdi tiép trong ché do simple
SYN=1
ACO0=0
XOR = 0 Ngb ra tich cuc muc thap
XOR =1 Ngo ra tich cyc mtrc cao
AC1 =0 Xac dinh c4u hinh nay
Tat ca OLMC trir chan 15 va 16 déu dugc cdu hinh chirc ning nay

Ky hi¢u nhin dang

Mot ky hi¢u nhan dang dién tor duoc cung cép cho mdi thiét bi
GAL16V8, n6 gdbm 64 bit nhd lap trinh duoc. Cac bit ndy co thé chira dit lidu
dinh nghia boi nguoi ding. Trong mot s6 tng dung bao gdom ma nhan dang
nguoi dung, cac s6 doc lai hodc diéu khién kiém ké. Dit liéu nhan dang luon
cho phép nguoi dung khong phu thudc vao trang thai bit bao mat.

Ghi chu: Ky hi¢u nhan dang dién tir dugc bao gém trong phép tinh
kiém tra tong. Viéc thay d6i ky hiéu nhan dang s& lam thay d6i kiém tra tong.
Bit biao mat

Mot bit bao mat duoc cung cap trong GAL16V8 dé ngan viée sao chép
khong ban quyén ndi dung cac mang. Mbi khi duoc 1ap trinh bit nay s& ngin
khong cho phép doc céc bit chirc nang trong thiét bi. Bit ndy chi c6 thé x6a
bang cach 1ap trinh lai thiét bi. Vi vay c4u hinh nguyén thay khong bao gid
duoc kiém tra mdi khi bit nay dugc 1ap trinh. Nhung dir liéu nhan dang thi
ludn duoc phép bat chap trang théi cua bit nay.

Chong dién tich khoa

Céc thiét bi GAL16V8 dugc thiét ké co tinh ning nap trong hé thong
v6i nén duge phan cuc am. Sy phan cuc am giup 1am giamr dién tich khoa
gay ra boi cac nhidu xung 4m ¢ ngd vao. Thém vao do, ngd ra con duogc thiét
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ké vai kénh N kéo 1én thay vi thong thuong 1a kénh P kéo 1én dé triét hién
tugng khoa gy ra bai su vot 16 & ngd ra.
Lap trinh thiét bi

Cac thiét bi GAL duoc nap chuong trinh bang mot thiét bi 1ap trinh
logic phu hop chuan cua LATTICE. Chuong trinh dugc nap hoan tat chi
trong vong vai gidy, qua trinh xé6a dé dang ddi v6i ngudi dung va dugc thyc
hién tu dong trong thoi gian 1ap trinh.

Nap trudc thanh ghira

Khi kiém tra két qua thiét ké may trang thai phai kiém lai tat ca cac
trang thai va sy chuyén trang thai cua hé. Piéu nay 1a can thiét vi trong cac
tinh hué)ng hoat dong nhét dinh c6 thé tao ra tin hiéu logic tai trang thai khong
hop 1& (bat ngudn, nhidu ludi dién...). Pé kiém tra thiét ké trong nhing diéu
kién nhu thé phai cung cap mot phuong phap cho phép cach ly dudng hoi
tiép va ap dit mot trang thai bat ky vao thanh ghi, sau d6 hé tiép tuc hoat
dong va gia trj ra dugc kiém tra tai cac trang thai thich hop tiép theo.

So d6 mach ctia GAL16V8 cho phép mdi ngd ra thanh ghi duoc thiét
1ap dong bd v6i mot trong hai mire cao hodc thip. Do d6, mot trang thai hién
tai bat ky c6 thé duoc ap dat dé kiém tra hoat dong tuan ty. Khi can thiét cac
thiét bi nap GAL c6 kha nang chay céac vecto thir tr dong thuc hién viéc nap
trudc cac thanh ghi ra.

B§ dém ngo vao

Thiét bi Gall6V8 duoc thiét ké véi cac bo dém vao tuong thich véi
muc TTL. Cac by dém nay c6 tré khang vao cao nén lam giamr dong tai hon
nhiéu so v&i cac thiét bi TTL ludng cuc.

Ngd vao ciia GAL16VS va cac chan 1/0 co dit san cac dién tro kéo 1én, nén
cac ngod vao va cac chan I/0 khong dung s€ dugc treo 1én mirc cao (logic 1).
LATTICE khuyén cdo nén ndi cic ngd khéng ding ndy dén cac ngd vao
khac, Vcc hodc GND. Viéc 1am ndy nham giam nhiéu va dong

Icc cua thiét bi
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Typical Input Pull-up Characteristic

P

-20 /

Input Current (uA)

-60

o 1.0 2.0 3.0 4.0 5.0

Input voltage (Volts)

RESET khi m& ngudn

- Voo (min.) F
Voo A

| - ——o]

INTERNAL REGISTER Irterrad Rocuter
Q- OUTPUT Rewet 1oLloge T°
FEEDBACK/EXTERNAL Dwvice P
QUTPUT REGISTER Rasettologe ™"

Mach dién GAL16V8 cung cap mdt tin hiéu reset cho tat ca cac thanh

ghi trong sudt thoi gian mo nguodn, ngd ra Q cua tat ca cac thanh ghi ndi bd
duogc thiét 1ap muc thap sau mot thoi gian xac dinh (tpr, 1 uS MAX). Két qua
1a trang thai ctia cic chéan ra kiéu thanh ghi (néu chung duoc cho phép) sé
ludn & murc cao khi md ngudn bat chap cuc tinh di lap trinh & cac chén ra.
Pic tinh nay c¢6 thé 1am don gian hoa rat nhiéu qua trinh thiét ké may trang
thai béng cach tao ra mot trang thai da biét khi m& ngué)n. Vi viéc mé ngué)n
Xay ra ngau nhién nén phai c6 mot vai diéu khién dé bao dam thiét bi duoc
chic chin rsset. Thir nhat dién 4p Vee phai ting déu, thir hai xung déng hd
ngd vao phai ¢d dinh & mic TTL nhu trinh bay trén d6 thi trong sudt thoi
gian mo ngudn. cac thanh ghi sé reset trong khoang thoi gian ti da 1a tpr.
Khi hé théng hoat dong binh thuong nén tranh kich thich thiét bi cho
dén khi tit ca cac thoi gian thiét 1ap ngd vao va cac dudng hoi tiép hoan tat.

Xung dong ho cling can phai ¢ bé rong to1 thicu.
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Hinh 2.15. So d6 tuong duong vao/ra
4.2. Isp GAL22V10
Thiét bi ispGAL22V10 c6 thoi gian tri hodn truyén tdi da 1a 7.5 nS.

Két hop gilta cong nghé CMOS hiéu ning cao véi cong nghé cong E2
(Electrical Erasable floating gate) d tao ra san pham 22V10 dau tién lap
trinh dugc trong hé théng cho cong nghiép. Cong nghé E2 co thoi gian x6a
nhanh (< 100 mS) cung cép kha nang 1ap trinh hodc cAu hinh lai thiét bi mot
cach nhanh chéng va hi¢u qua.

Céu tric téng quat tao kha nang thiét ké linh dong mdt cach t61 da nho
vao su cho phép ciu hinh cia OLMC boi nguoi dung.

Thiét bi ispGAL22V10 c6 chirc ning/ban dd cau chi/thong sb twong
thich véi cac thiét bi GAL22V10 ludng cuc va CMOS.

Mach dién kiém tra dong nhét va cac té bao 1ap trinh lai cho phép kiém
tra day du chirc nang, dic tinh AC, DC trong khi san xuét. Thém vao do thiét

bi con c¢6 kha nang ghi x6a 10.000 1an va dir liéu dugc luu trir trén 20 nam.
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Hinh 2.16. So d6 chan
DPac tinh ky thuat
* Lap trinh trong hé théng (5 V)
- 4 duong giao tiép 1ap trinh ndi tiép
- Téi thiéu 10.000 1an ghi/xoa
- Mach kéo xudng bén trong chan SDI lam giam dién tré ngoai
(chi d6i véi ispGAL22v10C)

* Cong nghe¢ CMOS va E2

- Tri hodn truyén tbi da 7,5 nS

- Fmax =111 MHz

- Tré t6i da 5 nS tir khi c6 xung dong ho cho dén khi ¢ dir liéu ra

* C6 mach kéo 1én & tat ca cac chan vao va chan I/O

* Tuong thich voi cac thiét bi 22V10 chuan

- Chtic ning/ban d6 cau chi/thong sb cac loai 22v10 ludng cuc va
CMOS

* Cong nghé té bao E2

- Lap trinh trong hé thong

- Bao dam dugc kiém tra 100%

- Téc d6 x6a bang dién cao (< 100 mS)

- D@t liéu luu trit trong vong 20 ndm

* 10 OLMC

- Pat d6 linh hoat téi da véi cac thiét ké logic phuc tap

* Ung dung dién hinh

- Dicu khién DMA

- Diéu khién may trang thai

- Xu ly dd hoa tdc do cao
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- Driver cu hinh phan cing

* Nhan dang béng ky hi¢u dién tr
4.2.1 OLMC

Mbi OLMC trong ispGAL22V10 co s6 thanh phan tich s6 thay déi,.
Hai trong 10 OLMC c6 8 tich s0 (ch’én 17 va 27), hai OLMC c6 10 tich sc?
(chan 18 va 26), hai OLMC 12 tich s6 (qhén 19 va 25), hai OLMC 14 tich s~6
(chan 20 va 24) va hai ,OLMC ~16 tiph §6 (ch@n 21 va 23). Thém vao dé moi
OLMC con co 1 tich s6 danh san dé di€u khién chirc nang cho phép ngd ra.

Cuec tinh ra ciia mdi OLMC c6 thé dugc 1ap trinh riéng ré & mot trong
hai ché d6 t6 hop hodc thanh ghi. Diéu nay cho phép mdi ngd ra c6 thé dugc
c4u hinh tich cuc mirc thép hodc muc cao mot cach doc lap.

Thiét bi ispGAL22V10 c¢6 mot tich sb reset khong dong bd (AR) va
mot tich s6 preset dong bo (SP). Hai tich s6 nay dung chung cho tat ca cac
OLMC kiéu thanh ghi. AR s& thiét 1ap tit ca cac thanh ghi vé 0 bat c khi
nao tich sd nay dugc xac dinh. SP s€ thiét lap tat ca cac thanh ghi lén 1 tai
canh 1én cua xung dong hd ké tiép sau khi tich s6 nay dugc xac dinh.

Luu y: Hai tich s6 AR va SP s& bat budc ngd ra Q cua FF vao cung
trang thai bat chép cuc tinh ngo ra. Do d6, mot thao tac reset s€ lam ngo ra
cac thanh ghi tro vé 0, ddn dén két qua chan ra co thé cao hodc thap 1a tuy

thudc vao viéc chon cuc tinh cua chan.

1701
MUX

— ]

MUX

Hinh 2.17. Cu tao OLMC
4.2.2. Cau hinh OLMC
Mbdi OLMC trong ispGAL22V10 c6 hai mode chitc ning co ban:
Thanh ghi va I/O t6 hop. cic ché d6 va cuc tinh ra dugc thiét 1ap boi hai bit
(SO va S1). Thong thudng cac bit nay duoc didu khién boi chwong trinh dich.
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Ché @) thanh ghi

Trong ché o nay, chan ra duogc két hop v&i mot OLMC duoc 1ai boi
ngd ra Q cua FF-D trong OLMC d6. Cuyc tinh tin hi¢u ra tai chan nay c6 thé
duoc chon béng cach xac dinh bd dém ra cua no tich cuc mirc cao hoac murc
thép. Viée diéu khién ngod ra 3 trang thai ¢6 hi€u lyc nhu mot tich $6 riéng
ctia mdi OLMC va vi vay c6 thé duge dinh nghia bang mét phuong trinh
logic. Ngd ra 0_ cuia FE-D duoc hoi tiép vé mang AND.

Luu y: Trong ché do thanh ghi, tin hiéu hdi tiép ldy tir ngd ra O_ cta
thanh ghi chur khong phai tir chan thiét bi, do d6 mot chan khi d3 duoc dinh
nghia 1 thanh ghi thi s& chi 12 ngd ra va khong thé dung 1am 1/O dong nhu
cac chan t6 hop.

Ché d9 1/0 t6 hop

Trong ché d6 nay mot chan dugc lién két voi mét OLMC riéng duoc
diéu khién tir ngod ra cua mot téng s6. Cuc tinh tin hiéu ra tai chan nay co thé
duoc chon br?mg cach xac dinh bd dém ra diéu khién tich cuc mirc cao hodc
murc thap, viéc diéu khién ngd ra 3 trang thai c6 kha niang nhu mot thanh
phan tich s6 riéng cho mdi ngd ra va c6 thé dugc thiét 1ap boi chuong trinh
dich 1a ON (ngd ra dinh sin), OFF (ngd vao dinh sin) hoic tich sé diéu khién
(I/O ddng). Tin hiéu hoi tiép dua vé mang AND lay tir chan cta bd dém cho
phép ra, ca hai cuc tinh cia chan (dédo va khong dao) déu duoc hdi tiép vé
mang AND.

ACTIVE LOW ACTIVE HIGH

Hinh 2.18. Ché d6 thanh ghi
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Hinh 2.19. Ché db t6 hop
Ky hi¢éu nhin dang

Mdi ispGAL22V10 dugc cung cap mot ky hiéu nhan dang dién tir (ES)
gém 64 bit nhd cho phép 1ap trinh lai. cac bit nay c6 thé chua dir lidu dugc
dinh nghia boi nguoi dung. Mot sb Gmg dung bao gdm ma nhan dang ngudi
dung, s6 phién ban hodc diéu khién kiém ké. Dir liéu nhan dang ludn duoc
phép st dung khong phu thudc vao trang thai cia té bao bao mat.

Ky hiéu nhan dang dién tr 1a mot dac tinh bo sung khong co6 ho tro
trong cac thiét bi 22V10 cua cac nha san xuat khac. D¢ sir dung tinh ning
nay phai chon loai 22V10 cia LATTICE khi dich mot tap hop cac phuong
trinh logic. Thém vao d6 nhiéu may 1ap trinh c6 hai kha ning lya chon: Mot
1spGAL22V10 va mot ispGAL22V10-UES (User Electronic Signature) hodc
ispGAL22V10-ES, diéu nay cho phép ngudi dung duy tri sy twong thich vai
cac thiét ké 22V10 hién c6 trong khi van con kha nang tity chon sir dung tinh
nang mad rong cua cac thiét bi GAL.

Ban d6 JEDEC cua ispGAL22V10 bao gém 64 cau chi bd xung cho
ky hiéu nhin dang dién tor trong tong sé 5892 cau chi. Tuy nhién,
ispGAL22V10 van con cé thé dugc lap trinh theo ban d6 JEDEC 22V 10
chuan (5828 cau chi) v6i may 1ap trinh bat ky.

Té bao bio mat

Mdi ispGAL22V10 c6 mét té bao bao mat dé chéng sao chép ndi dung
cia mang. Mdi khi duoc 1ap trinh té bao nay s& ngan viéc doc cac bit chirc
nang cua thiét bi. Té bao nay chi co6 thé bi x6a khi 1ap trinh lai nén cau hinh
nguyén thuy co thé khong bao gio duoc kiém tra. Ky hi€u nhan dang di¢n tur

van cho phép sir dung bat chap trang thai cta té bao nay.
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Chéng nghén mach

Thiét bi ispGAL22V 10 dugc thiét ké véi mot bom dién tich trén mach
dé phan cyc am khdi nén, bién do phan cuc am du dé ngin cac nhiéu xung
am & ngd vao c6 thé lam ngh&n mach. Ngoai ra, cac ngd ra duoc thiét ké voi
mach kéo 1én kénh N thay vi thong thuong 13 kénh P dé giam thiéu moi kha
nang nghén mach cam ung SCR.
LAp trinh thiét bi

Céc thiét bi 1SpGAL22V10 st dung mot file ban dd cau chi JEDEC

22V10 chuan dé mo ta thong tin 14p trinh cho thiét bi. cac chuong trinh dich
cua hang thtr ba c6 thé tao ra file JEDEC cho thiét bi nay.

Kha niing lap trinh trong hé thong

Thiét bi ispGAL22V10 c6 tinh niang 1ap trinh duoc trong hé théng.
Bang céch tich hop tat ca mach 1ap trinh dién ap cao trén chip, viéc 1ap trinh
duoc thuc hién don gian bang cach dich chuyén dir liéu vao thiét bi. Mdi khi
duogc 1ap trinh dit liéu trong céc té bao E2CMOS van duy tri ngay ca khi tat
nguon.

Tat ca cac diéu kién can thiét cho viéc 1ap trinh duoc thuc hién thong
qua 4 tin hiéu giao tiép mac TTL. Cac tin hiéu ndy duoc dua dén mach 1ap
trinh trén chip, noi d6 mot may trang théi s€ diéu khién viéc 1ap trinh. Cac
tin hiéu giao tiép 1a: Dit liéu vao nbi tiép (SDI), dit liéu ra nbi tiép (SDO),
xung dong ho ndi tiép (SCLK) va tin hiéu diéu khién ché 46 (MODE).

Nap trwdce thanh ghi ra

Khi kiém tra cac thiét ké may trang thai can thiét phai kiém tra tat ca
cac trang thai co thé va cac qua trinh chuyén trang thai. Pay 1a nhiig tinh
hudng c6 thé xay ra khi may dang hoat dong c6 thé xuat hién nhiu gay ra
bdi viée tat/mé ngudn, nhidu trén ludi dién...Dé kiém tra mot thiét ké phu
hop véi cac diéu kién nay can phai cung cap mot phwong phap cach ly dudng
hdi tiép va ap dat mot trang thai bat ky vao cac thanh ghi. Sau d6 may trang
thai c6 thé hoat dong tiép tuc va cac ngd ra dugc kiém tra dung theo cac diéu
kién cua trang thai ké tiép.

Thiét bi ispGAL22V10 bao gdbm mach dién cho phép mdi ng ra kiéu
thanh ghi dugc thiét lap déng bd vé1 mie cao hoac miure thép. Do d6 mot

trang thai hién tai bat ky c6 thé dugc ap dat dé kiém tra hoat dong ctia may.
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Khi can thiét may nap GAL c6 kha nang tién hanh cac véc to thir bang cach
tu dong thuc hién viéc nap trudce cac thanh ghi ra.
Pém ngo vao

Thiét bi ispGAL22V10 dugc thiét ké voi cac bo dém vao twong thich
TTL. Cac bd dém nay co6 tréd khang vao cao nén muec tai tuong duong nho
hon nhiéu so véi cac tai TTL thong thuong khac.

Tat ca cac chdn vdo va chan I/O (ngoai trir chan SDI cuia
ispGAL22V10C) déu c6 mach kéo 1én bén trong, do d6 cac ngd vao dé ho
s& ¢ muc cao TTL (mtc 1), chan SDI c6 mach kéo xudng bén trong dé gitr
cho thiét bi thoat khoi trang thai 14p trinh khi chan nay khong duge didu khién
tich cuc. Tuy nhién, céng ty LATTICE khuyén nén ndi cac ngd vao khong
dung, cac chan I/O 3 trang thai vdi cac ngd vao tich cuc gén do, voi Vee hoac
v6i GND nham cai thién kha nang chong nhiéu va giam dong Icc cho thiét
bi.

Reset khi mé nguon

P pr ——i

INTERNAL REGISTER niamal Ragswr
Q.-0UTPUT Rasctto Loge 07
ACTWVELOW Dovics An
QUTPUT REGISTER Resst b Loge ™"
ACTIVE HIGH Davios Pn 275
QUTPUT REGIETER Resat o Loge U

Mach dién ctia ispGAL22V10 cung cap mdt tin hiéu reset cho tat ca

cac thanh ghi trong sudt thoi gian md nguon. Ngé ra Q cua cac thanh ghi
dugc dua vé mirc thip sau mot thoi gian xac dinh (tpr, 1 uS MAX). Két qua
1a trang thai ctia cac chan ra kiéu thanh ghi (néu chung duoc cho phép) s& ¢
mot trong hai mirc cao hoac thép khi mo nguén phu thudc vao cuc tinh da
dugc lap trinh cta cac chan ra. Dic tinh nay lam don gian viéc thiét ké may
trang thai qua viéc tao ra mdt trang thai biét trudc khi mo nguén. Vi thoi
diém mo ngudn 1a ngiu nhién nén phai thoa man mot sd diéu khién dé dat
duoc qua trinh reset hop 1€. Trudce tién, Vcc phai tang 1€n, thtr hai xung déng
hd phai dat mtrc TTL trong sudt thoi gian md ngudn nhu trinh bay trong do
thi. Cac thanh ghi s& reset trong khoang thoi gian tdi da tpr. Trong ché do
hoat dong binh thudng tranh kich thiét bi cho dén khi tat ca cac dudng vao
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va duong hoi tiép dd hoan tat thoi gian thiét 1ap, xung dong ho ciing phai co
bé rong tdi thiéu.

So db twong duong vao/ra

VM Typcnd = 33v)

Feedack ¢———

Active Pull-up Vee
Clrcult (Excapt SOI Active Pull-up
on IspGAL22v10C) Clrout
] I [V Typacad = 337
i Veo
cai Vee Vel Vee Tri-State - Vel
Protacton Cantrol I
Clreult
PIN D = Data [ >I PIN
l_‘[ Cultput L
ESD I:
Protection
Clrcult 15
1B k2
Pul-doan Resistor & Feemack
(SDIon BpGALZ2V10C Only)

(Ta Input Burker)

Input Output
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BAI 3: NGON NGU ABEL

1. GIOI THIEU

ABEL (Advanced Boolean Equation Language) 1a mot ngon ngir 1ap
trinh rit manh cho PLDs bao gdm ca phan lap trinh, m6 phong va tao file cau
chi dé 6t PLDs. N6 cho phép nhdp nhitng mé ta twong tu hanh vi ciia mot
mach logic. ABEL 1a mot ngdn ngir mé ta phan cing (HDL) chuén cong
nghiép duoc phat trién bai cong ty Data I/O cho céc thiét bi PLD. Trén thyc
té con c6 nhiéu ngdn ngit mo ta phan cting khac nhu VHDL va Verilog.
ABEL don gian hon VHDL 1a mot ngon ngit c¢6 kha ning mo ta cic hé thong
c6 do phuc tap cao hon.

ABEL c6 thé duoc dung dé mo ta hanh vi ciia mot hé théng trong mot
loai cac dinh dang bao gom cac phuong trinh logic, cac bang su that va cac
so do trang thai bang cach dung cac cau 1énh giéng nhu ngon ngir C.

Chuong trinh dich ABEL cho phép mo phong va thuc hién cac thiét ké trén
PLDs nhu PALs, CPLDs, FPGAs.

2. CAU TRUC FILE NGUON ABEL

Mot file ngudon ABEL gdm c6 cac thanh phan sau day Phan

mé dau: Bao gom module, céc tiy chon va tiéu de.

Phan mo ta: Chan linh kién, héng sb, chan an, tap hop, trang thai, thu
vién.

Phéan mo ta logic: Phuong trinh, bang sy thét, so dd trang thai.

Phan véc to thi: cac véc to thu.

Két thuc.

Céc tur khoa (cac tir dugc nha dang bdi ABEL nhu cac 1€nh, VD: goto,
if, then, module...) khong phan biét chir hoa va chit thuong. cac tén do ngudi
dung dinh nghia, cic nhén (tir dinh danh) c6 thé duoc viét bang chir hoa, chi
thuong hoic 1an 16n. Mot mau dién hinh duoc trinh bay nhu sau:

module module name

[title string]

[devicelD device deviceType;]

pin declarations other declarations equations equations

[Test_Vectors] test vectors

end module name
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Vi du sau dy 14 file ngudn ciia mot mach cong ban phan
module my first circuit, title 'ee200
assignment '

EE200XY device 'XC4003E";
" input pins

A,Bpin3,5;

" output pins

' '

SUM, Carry out pin 15, 18 istype 'com';
equations

SUM=(A& !B)#(!A& B); Carry out

=A & B;

end my _first circuit;

Khi sir dung ABEL v6i phan mém CAD Xilinx nguoi ding c6 thé dua
trén mau hudng dan c6 sin cua ABEL va thém vao mét sb tir khoa, cling
tuong tu nhu trong phan tro gitp cta trinh soan thio ABEL cung cip céc tro
gitip truc tuyén. Vao thuc don TOOL > LANGUAGE ASSISTANT. Céc biéu
mau co san cung cép mot mo ta cua hau hét cac 1énh ABE, cu phap, ciu
tric... Trong khi cdc mau tong hop trinh bay cac vi du mach dién hinh.
3.CACMOTA

Module: Mbi file nguén bat ddu véi mot cau 1énh module va theo sau
]a mot tén module (nhan dang). cac file nguon 16n thudng bao gom nhiéu
module vdi cac thanh phan riéng ciia chiing nhu: Tiéu dé, phuong trinh, 1énh
end...

Title: La tuy chon va co thé duoc dung dé nhan dang du an, tén tiéu dé
phai dugc dit gitta hai ddu moc don. Dong chtra tiéu dé duge chuong trinh
dich boé qua nhung dugc dung dé tao tai liéu cho chuong trinh.

String: La mot chudi cac ky tu ASCII duge bao bai hai ddu méc don,
string dugc dung cho tiéu dé, cac cau 1énh tuy chon, mo ta chan linh kién,
chan an va thudc tinh.

Device: M6 ta nay la tuy chon va tudng véi mot dinh danh thiét bi PLD
xéac dinh. Cau lénh device phai dugc két thuc bang ddu cham phay.

Khi dung hé thong CAD xilinx dé dich thiét ké tot hon 1a khong nén dit cau
lénh device trong file ngudn dé giit cho thiét ké khong phu thudc vao linh

kién. Khi can tao mdt du an mai trong xilinx thi can phai xac dinh kiéu thiét
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bi (cling c6 thé thay ddi trong cira s6 quan 1y du an bang cach chon nut thong
tin du an). Dang thirc nhu sau:

device id device 'real device';

Vidu: MY DECODER device ‘XC4003E’;

Comment: C6 thé dugc chén vao bat ky noi nao trong file ngudn va
dugc bat dau bang ddu moc kép va két thac bang diu moc kép khac hodc khi
dén cudi dong.

Pin: M6 ta pin cho bao cho chuong trinh dich tén cac ky hi€u tuong
g véi cac chan bén ngoai cua thiét bi. Dang thirc nhu sau:

[!]pin_id pin [pin#] [istype 'attributes'] ;

One can specify more than one pin per

line:

[!]pin_id, pin_id, pin_id pin [pin#, [pin#, [pin#]]] [istype 'attributes'];

Vi du:

IN1, IN2, Al pin 2, 3, 4;

OUTTI pin 9 istype 'reg';

ENABLE pin;

'Chip_select pin 12 istype 'com’;

IS0..!S6 pin istype 'com’;

Lap trinh vién khong can xac dinh chan. S6 chan ¢ thé dugc xac dinh
sau d6 bang cach st dung mot file nguoi dung trong khi dang dich bang CAD
xilinx. Piéu nay giup két qua thiét ké dugc tong quét va linh dong hon. Ky
hiéu ! biéu thi murc tich cyc 1a mirc thap (tin hiéu bi dao) istype 1a mot thude
tinh tuy chon cua chan linh kién vi du ‘com’ bao cho biét tin hiéu ra 1a kiéu
td hop hodc ‘reg’ 1a mot tin hi¢u tuan ty (duoc ghi vao mot FF). Thuoc tinh
nay chi ap dung cho cac chan ra.

Node: M6 ta node c6 cung dang thirc nhu mé ta pin. Node la cac tin
hiéu bén trong linh kién chung khong duoc ndi dén cac chan ngoai.

Vi du:

tmp1 node [istype 'com' ‘ ’

Céc mo ta khac cho phép nguoi dung dinh nghia cac hang so, tap hop,
macro, biéu thirc nhim muc dich don gian hoa chuong trinh. Nhu vi du sau
day 1a mot mo ta hang sd

id [, id],... = expr [, expr].. ;

Vi du:
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A=21; C=2%7,

ADDR =[1,0,11];

LARGE =B & C;

D =[D3, D2, D1, DOJ;

D =[D3..D0];

Hai phuong trinh cudi cing 13 twong dwong nhau. Ky hiéu “..” duoc
str dung dé dinh nghia mot khoang. Vi du sau cung dung cho chi thich véc
to, khi D duoc st dung trong mot phuong trinh thi né s& tham chiéu dén véc
to [D3, D2, D1, DO].
4.S0
Gia trj s6 c6 thé duogc nhap vao theo 4 dang khac nhau: Nhi phan, bat phan,
thap phan va thap luc phan. Hé thong s6 mic dinh 1a thap phan. Hé thong
s6 duoc xac dinh bang mot trong cac ky hiéu sau day (chap nhan chir hoa
va chir thuong). Khi khong c6 ky hiéu x4c dinh thi s6 dugc hiéu 1a thap

phan.

C06 thé thay doi hé théng s mic dinh bang chi dan “radix”

Hé thong s6 Co s6 Ky hiéu

Nhi phéan 2 "b

Bat phan 8 "o

Théap phan 10 Ad(méc dinh)
Thép luc phan 16 "h

Vi du:

Dinh nghia boi Abel Gia tri thap phan tuong ung
35 35

~h35 53

b101 5

5. CAC CHI DAN
Cac ,chi dan cho phép tbao tac va xu ly géc file ngudn va chiing c6 thé
dugc dat bat ky noi nao khi can trong file nguon.
5.1 @ ALTERNATE
Cu phap
(@alternate
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@ALTERNATE cho phép mot tap hop luén phién céc toan tir. Viéc stir
dung tap hop toan tir luan phién dé tranh viéc dung cac toan tir ABEL-HDL
cong (+), nhan (*) va chia (/) boi vi ching biéu dién cac toan tir logic AND,
OR va NOT trong tdp hop luan phién. Toan tir cli van hoat dong khi
@ALTERNATE c6 hiéu luc. Toan ttr luan phién van duy tri tac dung cho dén
khi @ ALTERNATE dugc stir dung hodc két thuc module.

@RADIX

Cu phap

(@radix expr ;

Expr 1a mot biéu thire hop 1€ cho ra cac gid tr1 2, 8, 10, 16 dé bao mot
co s6 mic dinh méi.

Chi d3n @RADIX thay d6i hé thong s6 mic dinh, co s6 mic dinh duy
tri hiéu luc cho dén khi mot chi dan @radix khac dugce st dung hoac khi két
thic module. Luu y 1a khi m§t @radix méi dugc tao ra thi dac diém cua co
s6 méi phai ¢ trong dang thic cta co s6 hién hanh.

Vidyu: @radix 2;  “thay ddi co s6 mic dinh 13 nhi phan

@radix 1010; “ chuyén tir nhi phan sang thap phan

5.2 @STANDARD

Cu phap

@standard

Chi dan @standart phuc hdi cac toan tir vé chuan ABEL-HDL. Tap
hop luan phién duge chon véi chi din @alternate
6. TAP HQP

Mot tap hop 1a mot bo céc tin hiéu hoac h::ing s6 duoc dung dé tham
chiéu dén mot nhom tin hiéu thong qua mot tén. Tap hop rat tién loi dé lam
don gian cac biéu thic logic. Mot toan tir bat ky ap dung cho tip hop sé tac
dung dén timg phan tir trong tap hop do.

Tap hop 1a mot danh sach cac hé“mg s6 hodc tin hiéu phan cach nhau

boi ddu phay hodc toan tir khoang (..) dit giita cac ngodc vudng.
Vi du:

[ DO, D1, D2, D3, D4, D5]

[ DO..D5] “ Khoang tang
[ b6..60] “ Khoang giam
[ D7..D15]
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[bl, b2, a0..a3] “ Khoang trong mot tap hop 16n hon

' ' (44 2 . 9 2 14 14 A 14
[ 1s7..1s0] Khoang gidm cta cac tin hiéu tich
cuc muc thap

Tuy nhién, khong dugc phép viét [DO, x] ;

Trong d6 x ciing 1a mot tip hop x = [x3..x0], do d6 phai viét 1a [DO,
x3..x0]
6.1. Chi s6 hoic truy xuit mdt tap hop

Chi s6 cho phép truy xuét cac phan tir trong tap hop, cc gid trj s6 dugc
dung dé biéu thi chi s6 ciia mot tap hop. Chi s6 tham chiéu dén vi tri bit trong
tap hop va duoc bat dau 13 0 twong tmg voi bit thdp nhét trong tap hop. Sau
day 1a mot sd vi du.

D1 =[D15..D0] ;* mo ta tap hop

X2 =[X3..X0]; “md tatap hop

X2 :=DI1[3..0] ; “lam cho X2 bang véi [D3, D2, D1, D0]

X2 :=DI1[7..4] ; “1am cho X2 bang véi [D7, D6, D5, D4]

C phép sau ddy dung dé truy xuat mot phan tir trong tip hop

OUT=(X[2]==1);

Toan tir so sanh == dugc ding dé bién doi phan tir ( X[2] ) ra gid tri
bit chinh 1a X2. Toéan tir == cho ra két qua 1 hodc 0 la tuy thudc vao phép so
sanh true hoac false.

6.2. Cac toan tir trén tap hop

Hau hét cac toan tir c6 thé ap dung cho tap hop va duoc thuc hién trén
tirng phan tir theo diing quy luat dai s6 Boolean. Cac toan tir duogc thyc hién
theo thtr tuy vu tién. Céc toan tir c6 cung murc vu tién dugce thuc hién tir trai
sang phai (trr trudong hop dung diu ngodc don).

Vidu 1:

Signal = [D2, D1, DO] ; “ mo ta tap hop céc tin hi¢u

Signal =[1,0, 1] &[0, 1, 1]; “két qua la signal s& bang [0, 0, 1]
Vidu 2: [A, B]

=C&D;

tuong duong v&i hai cau

IéenhA=C&D;B=C&D

b

Vidu 3:
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[Al, BI] = [D1, D2] & [C3, C2] ;

tuong duong voi

[Al,Bl1]=[D1 & C3,D2 & C2];

Két qua la

Al =Dl & C3vaBl =D2 & C2.

Vi du 4:

X &[A,B,C];

Tuong duong véi

[X&A X&B, X&C(C];

Tuy nhién, hiy xem biéu thic sau day

2&[A,B,C];

Trudce tién, gia tri 2 dugc bién d6i thanh nhi phan va dugc thém vao
cac s6 0 néu can thiét (0010), phuong trinh trén trd thanh.

[0&A,1&B,0&C];

Vidu 5:
A=[A2,Al,A0]; “ thiét 1ap mo ta
B =[B2, B1, B0]; “ thiét 1ap mo ta

A # B ; tuong duong voi [A2 # B2, Al # B1, A0 # BO]

; 1A ; tuong duong voi [!A2, 'Al, !A0] ; Vidu 6:

[b3, b2, bl, b0] =2 ; tuong duong v61 b3 =0,b2=0,bl =1, b0 =0.
Gia tr1 2 duoc chuyén thanh nhi phan va thém vao cac s6 zero.

Vidu7:

Tap hop ciing rat thudn tién dé xac dinh cac phuong trinh logic

Chip sel =!A7 & A6 & A5 ;

Yéu cau nay c6 thé duge thuc hién bang cach dung tap hop. Trudc tién,
dinh nghia mot tap hop hiang Addr.

Addr =[A7,A6,A5]; “md tatap hop hang Addr
Sau d6 co thé dung phuong trinh sau day dé xac dinh dia chi. Chip_sel =
Addr==[0, 1, 1] ; két qua twong duong

Chip sel =!A7 & A6 & A5 ;

NéuA7=0,A6=1,A5 =1, biéu thirc Addr == [0, 1, 1] 14 true (hozc
1) nén Chip_sel ciing 1a true (hodc 1). Phuong trinh trén cé thé viét cach
khac.

Chip sel = Addr == 3 ; * tr1 thap phan 3 tuong duong v6i 011

Phuong phép trén rat thong dung khi lam viéc véi cac bién gia tri 16n
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(vi du dia chi 16 bit)

Vidu 8:

Ciing nhu vi du trén, biéu thuc

3 & Addr ; tuong duong voi

[0,1,1] & [A7, A6, AS];

[0 & A7,1 &A6,1 & AS5];[0,A6,AS]. Tuy

nhién, phat biéu sau thi lai khac.

3& (Addr==1);

Biéu thtrc trong duong

3&['A7,!A6,AS5];

Tuy nhién, toan tir so sanh chi 9h0 két qua 1 bit nén gia tri tinh ciing
dugc danh gid 1a 1 bit va gia tri 3 bi cat thanh 1. Phuong trinh trén tr¢ thanh
1 & 'A7 & 'A6 & A5
7. TOAN TU

C6 4 kiéu toan tir co ban: Logic, s6 hoc, so sanh va gan
7.1. Toan twr logic

Bang sau déy trinh bay cac toan tir logic. Ch}'mg du:’qc thyc hién tirng
bit mot. Vo1 chi dan @alternate ngudi dung co6 thé chuyén tap hop toan tu
nhu trinh bay trong bang

Toan tir (mac dinh) Mo ta Toan tir luan phién
! NOT (bu mot) /
& AND *
# OR +
$ XOR -+
'$ XNOR *

7.2. Toan tir s0 hoc
Bang sau ddy trinh bay céc toan tir so hoc, trong d6 4 toan tir sau cling
khong ap dung dugc cho t6 hop, dau trir c6 the ¢ y nghia khac: La phép trir
(hoac phép cong s6 bu hai) néu dung véi hai toan hang va 1a so6 bu hai khi

dung véi 1 toan hang

Toan tir Vi du Mo ta
- - Dl S6 bu 2 (dao)
- Cl-C2 Phép trir
+ A+B Phép cong
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Céc toan tr sau day khong dung vai tap hop

* A*B Phép nhan
| L
o A% B Mo,dulu§ s6 du ciia
phép chia
<< A<<B A dugce dich trai B bit
>> A>>B A dugce dich phai B bit

7.3 Toan tir so sanh
Bon toan tir nay cho két qua 1a gia tri boolean: True (-1) hoic falsse
(0). Gia tri 1a -1 khi tat ca céc bit déu bang 1. Vi du véi s 16 bit -1 tuong
duwong voi 1111 1111 1111 1111

Toan tir Vi du Mo ta

== A==B3==5(false) | Bingnhau

I= A!=B 3 !=5 (true) Khéac nhau

< A<B 3 <5 (true) Nhé hon
<= A <=B 3 <=5 (true) Nhoé hon hoic bang
> A>B-1>35 (true) Lén hon
>= A>=B10>=0(true) | [¢n hon hoic bang

Todn tir so sanh la khéng dau. Cha y: 10 1a b6 tac ctia 0 hodc 1111 1111
(dix lidu 8 bit) co gia tri 12 255. Vi vay 10 > 9 1a true va biéu thic -1 > 5 cling
1a true
Gia tri -1 hodc 0 c6 thé duoc thay thé tuy thudc vao két qua logic
Vi du:
A=B!$ (C==D);
Abang B néu C =D (true hodc 1111...B XNOR 1 bang B). Nguoc lai
A s& bang bo tic cua B (néu C khac B (false hoic 0).
7.4. Toan tir gan
Céc toan tir nay duoc dung trong phuwong trinh dé gan gia tri mot biéu

thirc cho tin hiéu ra. C6 hai kiéu toan tir gan: T6 hop va thanh ghi. Trong mot
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toan tir to hop phép gan xay ra tirc thoi khong co tri hodn. Trong khi phép
gan kiéu thanh ghi xay ra tai xung déng ho ké tiép két hop véi ngd ra.
Vi du mot FF c6 thé duoc dinh nghia bang cac dong 1énh sau day. Q1

pin istype ‘reg’; Ql :=D ;

Dong 1énh dau tién dinh nghia FF Q1 bang mod ta istype ‘reg’.
(registered output). Dong 1€nh thir hai cho biét rang ngd ra cia FF nhan gia
tri cia ngd vao D tai thoi diém chuyén tiép xung dong ho ké tiép.

Toan tw Mo ta

Gan t6 hop

= Gan thanh ghi

7.5 Thir ty wu tién
Mirc uu tién ctia mdi toan tir duoc trinh bay trong bang dudi day, voi
1 1a m@rc uu tién cao nhat va 4 1a thap nhat. Nhitng todn tir c6 cung muc wu
tién thi dugc thuc hién tur trai sang phai.

Mirc wu tién Toan tir Mo ta

I i Phu dinh (bu 2)
I : bao

2 & AND

2 << Dich tréi

2 P> Dich phai

2 * Nhan

2 Chia khong dau

2 %% Modulus

3 + Cong

3 - Trir

3 # OR

3 $ XOR

3 S XNOR

4 == Bang nhau
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4 = Khac nhau

4 < Nho hon

4 <= Nho6 hon hodc bang
4 > L6n hon

4 = L6n hon hodc bang

8. MO TA LOGIC

Mot thiét ké logic ¢6 thé dugc mé ta theo cac phuong phap sau day:

* Phuong trinh.

» Bang su that

« So db trang thai

8.1. Phuong trinh

Mo ta phuong trinh logic dugc bat dau bang tir khoa equations.
Phuong trinh xac dinh cac biéu thirc logic bang cach dung céac toan tir nhu
d3 trinh bay ¢ phan trén hodc cau 1énh “When — Then — Else”.

Cau 1énh “When — Then — Else” dugc dung trong phuong trinh dé mo
ta mot chirc nang logic (Luu ¥: “If — Then —Else” dugc dung trong phan so
d6 trang thai dé mo ta qua trinh chuyén doi trang thai).

Dang thure ctia cau 1€nh “When — Then — Else” nhu sau: When

diéu kién Then phan tir = Biéu thuc ;

Else phuong trinh ; Hoac: When

diéu kién Then phuong trinh ;

Vi du:

SUM=(A& 'B)# (A& B);

A0 :=EN & D1 & D3 & 'D7;

WHEN (A==B) THEN D1 out=Al;

ELSE WHEN (A == C) THEN D1 out = A0;

WHEN (A>B) THEN { X1 :=D1; X2 :=D2; }

Ciing c6 thé dung ddu ngoic moc dé nhom cac doan lai v6i nhau thanh
mét khdi. Poan van ban trong khdi ¢6 thé duoc viét trén mot dong hodc rai
trén nhiéu dong. Céac khéi dugc dung trong phuong trinh, so do trang thai
va cac chi dan.

8.2. bang su that
Tur khoa 1a truth_table va ct phép 1a
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TRUTH TABLE ( in_ids -> out ids )
inputs -> outputs ;
Hoac
TRUTH TABLE ( in ids :> reg ids )
inputs :>reg_outs ;
Hoac
TRUTH TABLE
(in_ids :>reg ids -> out_ids )
Inputs :> reg_outs -> outputs ;

Ky hiéu -> 1 ngd ra t6 hop va :> 1a ngd ra kiéu thanh ghi. Dong dau
tién cua bang sy that (trong cdp ngodc don) dinh nghia cac tin hi¢u vao va
ra. Cac dong tiép theo cho biét gia tri ctia tin hiéu vao va ra, mdi dong phai
két thuc bang dau chim phay. cdc ngd vao va ra c6 thé 1a tin hiéu don hodc
tap hop. Khi 1a tap hop thi cac tin hiéu phai duoc bao bang cic ngoic vudng
va cach nhau bang cac dau phay. Gia tri khong xac dinh duoc biéu dién bang
ky hi¢u “.X.”.

Vi dy 1: mach cong ban phan

TRUTH_TABLE ([ A, B] -> [Sum, Carry out] )

[0,0]->10,0];

[0,1]->1]1,0];

[1,0]->1]1,0];

[1,1]->[1,1];

Tuy nhién, néu dinh nghia mét tap hop IN =[A, B] hoic OUT = [sum,
carry_out] ; lac nay bang sy that s€ tré nén don gidn hon

TRUTH_TABLE (IN > OUT)

0->0;

1->2;

2->2;

3->3;

Vi du 2: Mach EXOR c6 hai ngd vao va mdt ngd cho phép, vi du nay
cho thay cach dung cac tri khong xac dinh

TRUTH _TABLE ([EN, A, B] > OUT)

[0, .X.,.X.]>.X.;

[1,0,0]->0;

[1,O0,1]->1;
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[1,1,0]->1;

[1,1,1]->0;

Béang su that cling co thé duoc dung dé dinh nghia h¢ tuan tu vi du
mot mach dém 1én 3 bit tir 000, 001 dén 111 va trd vé 000. Goi QA, QB va
QC la ngo ra cua cac FF va ngd ra OUT khi bd dém dat dén gia tri 111, bd
dém bi x6a vé& 000 khi tin hiéu reset & mirc cao.

MODULE CNT3;

CLOCK pin; " input signal

RESET . pin; " input signal

OUT pin istype 'com'; " output signal (combinational)

QC,QB,QA pin istype 'reg'; " output signal (registered)

[QC,QB,QA].CLK = CLOCK; "FF clocked on the CLOCK input

[QC,QB,QA].AR = RESET; "asynchronous reset by RESET
TRUTH _TABLE ) [QC, QB, QA] :> [QC,QB,QA] -> OUT)

[000]>[001]->0;

[001]:>[010]->0;
[010]:>[011]->0;
[011]:>[100]->0;
[100]:>[101]->0;
[101]:>[110]->0;
[110]:>[111]->0;
[111]:>[000]->1;
END CNT3;

8.3. Mo ta trang thai

Phén so d6 trang thai bao gdm viéc mo ta trang thai mot thiét ké logic.
Trong phan nay dung ct phap state diagram véi cac cau 1énh “If — Then —
Else”, “Goto”, “case” va “With”. Thong thuong tén trang thai dugc dit trong
phan mo ta dé giup viéc doc chuwong trinh d& hon.

Cu phap: state id [, state id ...] STATE ;

Vi du: SREG = [QI, Q2] ; két hop tén trang thai SREG vdi céac trang
thai dugc dinh nghia 1a Q1 va Q2.

C phéap phan so d6 trang thai nhu sau:

State diagram state reg

STATE  state value : [equation;] [equation;]
trans_stmt ; ...
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Tir khoa state_diagram béo cho biét vi tri bat diu phan mo ta may trang
thai. Tur khéa STATE va cac cau 1énh theo sau trinh bay mdt trang thai cua
so d0 trang thai trong d6 gdm co gia tri va tén trang thai, cau 1énh chuyén
trang thai va mot phuong trinh ngo ra tuy chon. Trong ct phdp trinh bay &
trén:

- State reg: La mot dinh danh dinh nghia cac ky hi¢u xac dinh
trang thai cia may. DAy c6 thé 1a mot thanh ghi trang thai da dugc mo ta
trudc trong phan mo ta.

- State value: Co thé 1a mét biéu thirc, mot gia tri hodc tén trang
thai hién hanh.

- Equation: Phuong trinh dinh nghia cac ngd ra cia may trang
thai.

- Trans stmt: cdc cau lénh “If — Then — Else”, “Case” hodc

“GOtO”
dung dé xac dinh céc trang thai ké tiép, dugc theo sau boi cac phuong trinh

chuyén tiép WITH tuiy chon.
“If — Then — Else”

Cau 1énh nay duogc dung trong phan so d6 trang thai dé mo ta trang thai

ké tiép va xac dinh cac diéu kién chuyén tiép Cu phap:

IF expression THEN state exp

[ELSE state _exp] ;

State_exp co6 thé 1a mot biéu thuc logic hodc tén trang thai. Luu ¥ 13
cau lénh If — Then — Else chi ¢6 thé dugc dung trong phan so dd trang thai
(dung “When — If — Then” dé md ta cac churc ning logic). Ménh dé ELSE la
tiy chon. Cau lénh If — Then — Else c6 thé duoc ké tiép boi cac cau lénh
Goto, Case va With.

Vi du:

Trong phan mo ta, trude tién chung ta dinh nghia cac thanh ghi trang
thai

SREG =[QI1, QO0]; "definition of state registers

SO0 =10, 0]; S1 =[1, 1];

State diagram

SREG State SO:

OUT1 = 1; if A then
S1 else
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S0; state S1: OUT2 =1;
if A then SO else
S1;
Céc ciu lénh If — Then — Else c6 thé 10ng nhau nhu vi dy sau day. Gia

str rang cac trang thai va cac thanh ghi da duoc dinh nghia trong phan mo ta.
State diagram MAK

State INIT: if RESET then INIT else LOOK;

State LOOK: if REST than INIT
else if (X == LASTX) then OK

else LOOK;

state OK: if RESET than

INIT else if Y then OK else if

(X ==LASTX) then OK

else LOOK; state

OK: goto INIT;

Cau lénh “With”

Cu phap:

trans_stmt state_exp WITH equation

[equation ] ... ;

trans_stmt co thé 1a cau lénh “If — then — else”, “Goto” hodc “Case”,
state_exp la trang thai ké tiép va equation 13 mot phuong trinh ra ctia may.

Cau Iénh nay c6 thé duoc dung véi “If — then — else”, “Goto” hoac
“Case” tai vi tri ciia mot biéu thirc trang thai don. Cau 1énh “With” cho phép
cac phuong trinh ra duoc ghi vao cac s6 hang cta sy chuyén tiép. Vi du 1:

if X#Y==1 then S1 with Z=1 else S2;

Trong vi du trén ngd ra Z s& duoc xac dinh ngay khi biéu thirc sau cau
1énh If c6 gia tri la 1 (hodc true). Biéu thire sau tir khéa WITH c6 thé 1a mot
phuong trinh va dugc dinh tri ngay khi diéu kién If 14 true nhu trong vi du
2.

Vi du 2: if X&!Y then S3 with Z=X#Y else S2

with Z=Y;

Cau lénh “With” ciing thudng dugc dung dé mé ta hanh vi ra cta cac

ngd ra kiéu thanh ghi. Do c4c ngd ra kiéu thanh ghi cham sau mét chu ky
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ddng hd. N6 ciing cho phép thé hién dé xac dinh ngd ra thanh ghi c6 mot

gia trj xac dinh sau mot chuyén tiép dic biét nhu ¢ vi du [1]

Vi du 3[1]
state S1:

if RST then S2 with { OUT1 := 1; Error-Adrs := ADDRESS; }
else if (ADDRESS <="hC101)

then S4

else S1;

Luu ¥ 1a ¢6 thé dung cip ngodc nghoéo dé nhom chung cac ngd ra va
cac phuong trinh nhu vi du trén. Vi du 3 state S1: if (A & B) then S2 with
TK =1 else SO with TK =0 ;

Can phai quan tAm dén thoi gian khi dung cau 1énh “With” ddi véi cac
ngd ra to hop hodc khong déng b (nhu trong hé Mealy). Hé Mealy thay doi
cac ngd ra ctia né ngay khi cac ngd vao thay doi. Piéu nay c6 thé lam cho
ngd ra thay d6i qua nhanh va s& gay ra nhiéu logic.Cac ngd ra cia Mealy
phai 6n dinh tai thoi diém cudi cua trang thai (c6 nghia la ngay trudc khi
xung dong ho thay doi). Vé diém nay thi mot ngd ra Moore sé it gy 18i hon.
Cau Iénh “Case”

Cu phép:

CASE expression : state exp;

[ expression : state exp; |

ENDCASE ;
expression 1a mot biéu thirc ABEL bat ky va state_exp 1a mot biéu
thire cho biét trang thai ké tiép (co6 thé duoc theo sau boi cau 1énh “With”)

Vi du:

State SO:

case (A==0): SI;
(A==1):80;
endcase;

Cau 1énh case dugc dung dé liét ké mot chudi cac diéu kién chuyén
tiép loai trir nhau va céc trang thai ké tiép twong tmg. Cac diéu kién cta cau
1énh case phai loai trir 1dn nhau (khénmg thé c6 hai diéu kién chuyén tiép

cung bang true) hodc két qua trang thai ké tiép khong thé doan duoc.
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8.4. DAu chim (.)

Dau cham c6 thé dugc dung dé mo ta hanh vi mach dién mdt cach chi

tiét hon. Viéc mo rong tin hiéu rat thuan loi va cung cdp mot phuong phap

tham chi€u dén tin hi¢u bén trong va cac chan noi két hop voi mdt tin hi¢u

so cap. Cu phap signal name.ext

Mbét sb dau chim mé rong duoc cho trong bang sau. Cac mé rong
khong phén biét chit hoa chit thuong, mot sé ddu chim mé rong cd cong
dung chung (ciing con dugc goi la doc lap cAu trac hodc diém — diém) va co
thé duoc dung véi nhiéu kiéu cau trac thiét bi. Cac diu chAm mé rong khac
duoc dung cho cac ciu trac thiét bi xac dinh va duoc goi 1a phu thudc cau

truc hodc dau cham mé rong chi tiét.

Diu chim mé rong Mo ta
ACLR Reset khong dong bo
ASET Preset khong dong bo
.CLK Ngb vao dong hd FF tac dong canh
.CLR Reset dong bo
.COM Ng6 vao dit liéu hdi tiép kiéu t& hop

tu FF
FG Hoi tiép thanh ghi
.OE Cho phép ra
PIN Hoi tiép chan thiét bi
SET Preset dong bd
Cac mé rong xac dinh (phu thudc ciu triic)

.D Ngo vao du liéu cua D — FF
J Ngo vao J cua JK — FF
K Ngo vao K cua JK — FF
S Ngo vao S cua SR — FF
R Ngo vao R cua SR — FF
T Ngo vao T cua T — FF
Q Hoi tiép thanh ghi
PR Preset thanh ghi




.RE Reset thanh ghi

AP Preset thanh ghi khong dong bo

AR Reset thanh ghi khong dong bo

.SP Preset thanh ghi ddng b

SR Reset thanh ghi déng bo
Vidul:

[S6..S0].0E = ACTIVE;
Truy cap dén tin hiéu diéu khién 3 trang thai cua by dém ra cua céc tin
hiéu S6...S0. Khi ACTIVE & muc cao, cac tin hiéu dugc cho phép.
Nguoc lai, cac ngd ra s€ ¢ trang thai Z cao.
Vidu2:
Q.AR =reset;
[Z.ar, Q.ar] = reset;
Ngb ra ciia cac thanh ghi (FF) tro vé 0 khi reset & muc cao
8.5. Cac véc to thw
Céc véc to thir 1a ty chon nham cung cap mot phuong phap dé kiém
tra hoat dong cuia may trang thai. Cac véc to xac dinh hoat dong logic mong
mudn ctia mot thiét bi logic bang cach cho cac ngd ra 1a ham cia cac ngd vao
mot cach ro rang.
Cua phap :
Test vectors [note]

(input [, input ].. -=> output [, output ] .. ) [invalues -> outvalues ; ]

Vidu:

Test vectors

([A, B] -> [Sum, Carry]) [0, 0 ] -> [0, 0];

[0,1]->[1,0];

[1,0]->[1,0];

[1,1]->[1,1]; o

Ciling c6 thé xac dinh céc gia tri cia tap hop véi cac hang s6 nhu chi ra
sau day :

([A, B] -> [Sum, Carry])

0->0;

72




1->2;
2->2;
3->3;
Tri bat dinh (.X.), ngod vao déng hd (.C.) dugc dung nhu cac héng $0,
xem vi du sau test_vectors
([CLK, RESET,A,B]->[Y0,Y1,Y3])
[.X., 1, .X.,.X.]->[ SO, 0, 0];
[.C.,0,0,1]->[S0,0,0];
[.C,1,1,0]->[S0,0,1];
8.6. Cac ciu Iénh thudc tinh
ABEL cho phép cung cap céac cau 1énh xac dinh thiét bi bang cach dung
1énh thudc tinh. Lénh nay dugc bd qua trong qua trinh dich. Thudc tinh cua
cac thiét bi CPLD gdm co:
-Do dbc
-Téi uu logic
-Sép xép logic
-Thiét lap cong suat
-Gia tr1 nap trudc
8.7. Linh tinh
M5 ta tich cwe mire thap

(13 k2
!

Céc tin hiéu tich cyc murc thap duoc dinh nghia véi toan tir nhu
sau:

'OUT pin istype 'com';

Khi tin hiéu dugc st dung trong sy mo ta thiét ké tiép theo sau, nd s&
dugc ty dong dao lai nhu trong vi du sau ddy module EXAMPLE

A, B pin ;

'OUT pin istype

equations

OUT=A& 'B#!A&B;end

Trong vi duy trén, tin hiéu OUT la két qua EXOR giita A véi B c6 nghia
1a OUT sé& bang 1 (High hodc ON) khi chi mét trong céc ngd vao bang 1. Mt
khac OUT s& bang 0. Tuy nhién, vi chan ra dugc dinh nghia 1a |OUT c6 nghia

' '

com';

1a tin hiéu tich cuc mirc thap. Piéu nay cho thiy rang chan ra s& bang 0 (tich
cuc mire thap hodc ON) chi khi mét trong hai ngd vao bang 1. Ciing c6 thé
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nhan duoc cing két qua bang cach dao tin hiéu trong cac phuong trinh hoic

bang cach mé ta chan ra 1a OUT.

Vi du:

module EXAMPLE

A, B pin ;

OUT pin istype 'com'
equations

IOUT=A&!B#!A& B;end
Tich cuc mire thap ciing c6 thé ap dung cho t6 hop, nhu vi du sau day
dinh nghia cac t6 hop A, B va C
A =[A2,A1,A0]; "set declaration
B =[B2,B1.B0]; "set declaration
X =[X2,X1.X0]; "set declaration
IX=A&!B#!A&B;
Phuong trinh cudi cing tuong duong véi cach viét sau
1X0=A0 & !BO #!A0 & BO;
X1 =Al & !Bl #!Al & B1;
IX2=A2 & B2 #!A2 & B2;
9. CHUONG TRINH MAU
Chuong trinh 1:
1. module Alarm Circuit
title ’Alarm Circuit Example
J. Wakerly, Micro Systems Engineering’
ALARMCKT device 'P16V8C’;
" Input pins
PANIC, ENABLEA, EXITING pin 1, 2, 3;
WINDOW, DOOR, GARAGE pin 4, 5, 6;
" Output pins
ALARM pin 11 istype com’;
" Constant definition
X=X
" Intermediate equation
SECURE = WINDOW & DOOR & GARAGE;
equations
15. ALARM = PANIC # ENABLEA & !'EXITING &
I((WINDOW & DOOR & GARAGE);

A S BN A el

e e S
LD = o
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16. test vectors

17. ([PANIC,ENABLEA,EXITING,WINDOW,DOOR,GARAGE] -
>

[ALARM])
18. [1,.X,.X,.X,.X,.X]>[1];
19. 10,0, X, .X,.X,.X.]->[0];
20. [0, 1,1, .X., .X.,, . X.]->[0];
21. [0,1,0,0,.X.,, X.]->[1];
22. [0,1,0,.X,0, X ]->[1];

23. [0,1,0,.X,.X,0]->[1];
24, 10,1,0,1,1,1]->[0];
25. end Alarm_Circuit
Gidi thich chwong trinh:
-Dong 1 khai bdo module tén 1a Alarm_Circuit
-Dong 2 va 3 khai bao tiéu dé ctia module
-Dong 4 khai bao kiéu thiét bi 1a P16V8C (ché do t6 hop)
-Dong 5 1a chi thich cho biét bat dau khai bao cac chan vao
-Dong 6 va 7 khai bao céac chan vao
-Dong 8 1a chu t’hich cho biét beflt d?}u khai bao cac chan ra
-Dong 9 cho biét tin hi¢u ra kiéu t6 hgp ALARM dugce két noi
v6i chan 11
-Dong 10 chu thich dinh nghia hang s
-Dong 11 dinh nghia X Ia gia tri khong x4c dinh
-Dong 12 va 13 chu thich va dinh nghia phuong trinh trung gian
SECURE
-Dong 14 tir khoa equations cho biét bat dau phan phuong trinh
-Dong 15 khai bao phuong trinh cua tin hietu ALARM
-Dong 16 tir khoa test_vectors bao bat dau phan véc to thir kiém
tra chirc nang hoat dong ctia mach
-Dong 17 khai bao cac tin hiéu vao va ra can kiém tra
-Dong 18 dén 24 1a cac véc to thir
-Dong 25 két thuc module Alarm_ Circuit bang tir khoa end
Chuwong trinh 2: cich dung céc tri bat dinh module DontCare title
'Dont Care Examples'
@DCSET

75



" Input and output pins

N3..NO, A, B pin;

F, Y pin istype 'com'; NUM = [N3..NOJ;

X=.X;

truth_table (NUM->F)

0->0;

1->1;

2->1;

3->1;

4->0;

5->1;

6->0;

7->1;

8->0; O-

>(0;

truth_table ([A,B]->Y) [0,0]->0;

[0,1]->X;

[1,0]->X;

[1,1]->1;

end

DontCare

Tt chuong trinh trén cho théy c6 thé xé4c dinh cac to hop bat dinh mot
cach ro rang nhu & bang su that thir hai.
Chuong trinh 3: Dung phuong phap may trang théi thiét ké mach dém 1én
ddng bd 16 dung GAL 16V8 ¢6 ngd CL dong bo tich cuc mire thip nhu so
dd mach sau

Tir so do trang thai kém theo va luu ¥ 13 cac ngod ra Q3...Q0 ciing
chinh 14 cic bién trang thai.
module Count4
title *bo dém 1én 16’
U4 device ‘P16VER’;
Ck,cl pin 1,2;
Q3,Q2,0Q1,Q0 pin 19, 18, 17, 16 ;
Count =[Q3,Q2,Q1,Q0] ;
c,h,1=.C,1,0;

“dinh nghia cac trang thai

X NNk =
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10.
12.
13.
14.
15.
17.
18.
19.
21.
22.
23.

24.
25.

26.

30.
31.
32.
33.

37
38
39

s0 ="b0000 ; s1 ="b0001 ; s2 ="b0010 ;
s3 ="b0011 ; s4 ="b0100 ; s5="b0101 ;
s9 ="b1001 ; s10 ="b1010 ; s11 ="b1011 ;
s12="b1100 ; s13 ="b1101 ; s14="b1110;
s15="bl111 ;

state diagram [Q3,Q2,Q1,Q0]

state s1 : if cl then s2 else sO ;

state s2 : 1f cl then s3 else sO ;

state s3 : if cl then s4 else sO ;

state s5 : if cl then s6 else sO ;

state s6 : 1f cl then s7 else sO ;

state s7 : if cl then s8 else sO ;

state s8 : if cl then s9 else s0 ;
state s9 : if cl then s10 else sO ;

state s10 : if cl then s11 else sO ; 27. state s11 : if ¢l then s12 else sO
; 28. state s12 : if ¢l then s13 else s0 ; 29. state s13 : if ¢l then s14
else sO ;

state s14 : if cl then s15 else sO ;

state s15 : goto sO ;

test vectors ([ck,cl] -=> count)

[c,h] -> Ab0000 ; 34. [c,h] > Ab0001 ; 35. [c,h] >
Ab0010 ; 36. [c,h] > Ab0011 ;

.[e,h] > b0100 ;

el > ~b0000 ;

. end Count

Giai thich chwong trinh
Tir dong 9 dén 14 dinh nghia cac trang thai sO dén s15 bang toan tir gan

€C__9%

, trong chuong trinh nay dung ma nhi phan “*b”

Dong 15 dinh nghia 4 bién trang thai Q3Q2Q1Q0 bing tir khoa
state_diagram

Tir dong 16 dén 30 1a cac cu lénh if — then mo ta qua trinh chuyén

trang thai

Dong 31 cau 1énh goto dua trang thai bd dém vé 0 vo diéu kién
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Dong 32 bt dau phan véc to thir bang tir khoa
test_vectors Ttr dong 33 dén 38 1a cac véc to thir Dong
39 tir khoa end két thuc module.

BAI 4: HQ CPLD
1. GIOI THIEU CHUNG
Trong mot vi mach logic don 1¢ dugc Vi duy trong truong hop cua IC
7400 gdém 4 cong NAND dugc thiét ké & bén trong. Trong trudng hop IC
7406, 6 cong dao dugce thiét ké & bén trong. Pay la nhing IC riéng biét nén
dé str dung can phai két ndi chung voi nhau trén board mach va vi thé chung
chiém nhiéu khoang trong trén board. Trong truong hop CPLD, né két nbi
cac khoi chirc ning logic ndy véi nhau trong cting mot IC (so d6 két ndi nay
dugc xac dinh béi phan mém) nén khong chiém nhiéu khoang tréng va nho
thé mach thiét ké s& gon hon.. Ngoai ra CPLD con c6 cac wu diém khéac hon
han so véi khi ding cac ho vi mach truyé thong nhu :
- Cong suit tiéu thy thap
- Do tin cdy cao
- Kich thudc board mach nhé gon, so d6 ndi day bén ngoai
rat don gian dan dén thi cong don gian
- Qua trinh thiét ké dé dang nho c6 su trg gitp ciia cac cong
cu phan mém phat trién hé théng

- Gi4 thanh ré
7404 7400 il nnn
v
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Tuy nhién, Kha nang cua CPLD cling c6 gidi han, d6 1a su gio1 han
vé sb chan vi vy dimg trong mong qua nhiéu vao CPLD. Mic khac vi dugc
ché tao theo dang flash nén CPLD c¢6 thé tai 1ap trinh khoang 10.000 lan d6
1a con s6 ma nha san xuat cung cap
2. VI MACH ispLSI 1016

2.1. Dic tinh
* Vi mach logic mdt g”é cao
— Kbha nang két noi toc do cao
—  GO6m 2000 cong PLD
— 32 chan I/O, 4 ngd vao dinh san
— 96 thanh ghi
— Cbng vao dai rong cho chirc nang dém tdc d6 cao, may trang thai,
giai ma dia chi...

— Kha ning bao mat chdng sao chép

* Cong nghé E>CMOS
— Tan s0 tol da fmax = 110 KHz
—  Tan s6 fmax = 60 MHz ddI véi thiét bi céng nghiép va quin su
—  Tri hodn truyén tpd = 3 nS
— Ngo vao va ra tuong thich TTL
—  Cho phép lap trinh lai va x6a bang dién

— Cong nghé bo nhé khong mat dit lisu E°CMOS
— DPuoc kiém tra 100%
* Ldp trinh trong hé thong ,
— Kha nang 13p trinh 5V ngay trong hé thong
— Tang linh vyc san xuét, giam thoi gian thuong mai hoa va cai thién
chat luong san pham
— Tim 156i nhanh
* Kot hop dé dang gitta viéc ung dung cac hé PLD téc dé cao véi mat
do va tinh linh hoat cua FPGA
- Thiét bi 1ap trinh toan bd co thé két hop gitta logic t6 hop voi thiét ké co
cau tric
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— €6 3 ngd vao dong hd dinh sin
—  Xung d6ng hd dong bo va khong dong bo
— Vi tri chan linh hoat

2.2. Mo ta

IspLSI 1016 1a vi mach ) 1ap trinh mat do cao bao gé)m 96 thanh ghi,
32 ngd I/O da ning, 4 ngd vao dinh sin, 3 ngd vao dong hd dinh sin va mot
khéi két ndi toan cuc (global routing pool). IspLSI 1016 cho phép lap trinh
ngay trén hé thong véi mirc dién dp 5V va ciing 1a thiét b logic dau tién c6
bo nho 1ap trinh lai dugc ma khong mét dir liéu.

Khéi logic co s trong ispLSI 1016 1a khéi logic tong quat GLB
(generic logic block), cac khoi ndy dugc dit tén 1a A0, Al,...,B7 (hinh 4.1),
6 tat ca 16 GLB : Mdi GLB ¢6 18 ngd vao, mot mang AND/OR/XOR lap
trinh duoc va 4 ngd ra. Cac ngo ra c6 thé duge cau hinh theo kiéu to hop
hodc thanh ghi. Tin hiéu dua vao GLB l4y tir cac GRB hoic tir cac ngd vao
dinh sin. T4t ca ngd ra cia GLB dugc hoi tiép vé GRB dé c6 thé két ndi véi

ngd vao ciia cac GLB khéc trong thiét bi.
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Hinh 4.1: So d6 khoi Isp LSI 1016
Céc thiét bi cling c¢6 32 don vi I/O duoc ndi truc tiép dén cac chan
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1/0 bén ngoai. Mbi don vi I/O ¢6 thé duoc 1ap trinh riéng r& theo cac kiéu :
Ngb vao t6 hop, ngd vao thanh ghi, ngd vao chdt, ngd ra hodc chan I/O hai
chiéu 3 trang thai. Cac muc tin hiéu twong thich TTL, dong ngudn ngd ra 4
mA va dong nhan ngd ra 1a 8 mA. Mdi ngd ra cho phép lap trinh doc 1ap véi
toc do ting dién p ra nhanh hodc chdm nham giam thiéu nhiéu phat sinh khi
ngd ra chuyén trang thai.

Tam khéi GLB, 16 don vi I/O, hai ngd vao dinh san va mot ORP duoc
nbi v6i nhau tao thanh mot khdi mega (hinh 4.1), cic ngd ra cua 8 GLB duoc
nbi dén mot tap hop gdbm 16 don vi I/O da ning bai ORP. M&i vi mach ispLSI
1016 gdm c6 hai khdi mega

Khéi GRP ¢6 cic ngd ra ciing nhu cac ngd vao dugce cung cap tir cac
GLP, cac ngo vao cua don vi I/O hai chiéu. TAt ca cac tin hiéu nay co thé
dung lam tin hi€u vao cho cac GLP

Xung déng ho trong ho ispLSI 1016 dugc chon boi khdi phan phdi
xung. Ba chian dong hd dinh sin YO0, Y1 va Y2 duoc dua vao khdi nay va
nam ngd ra dong hé CLK 0, CLK 1, CLK 2, IOCLK 0 va IOCLK 1 dugc
cung cap dén cac GLB va cac don vi I/O. Khdi phan phéi xung ciing c6 thé
duoc diéu khién tir mot GLB dong hd dic biét (BO trong ispLSI 1016). Chic
nang GLB nay cho phép ngudi ding tao ra xung dong ho bén trong qua viéc
két hop céc tin hiéu trong thiét bi

2.3. Thong s6 giéi han

Dién 4p nudi VCC....ovvneieeieeei . -0,5 dén +7 V
Pién 4pngéd vao ...t 2,5 dén Vee + 1V
Dién ap ra ¢ trang thai tat.................. 2,5 dén Vee + 1V
Nhigt do I trit. ... ovovoeoeooeee 65 dén + 150°C
Nhiét d6 vé khi cAp ngudn................. 65 dén + 125°¢C

Nhiét d6 méi néi téi da (TJ) khi cép ngudn..150°C
2.4. Piéu kién hoat dong DC

Ky hiéu Thong so Min| Max Pon vi

Vce Dién &p nuoi Thuong mai TA = OOC 4,75 5,25 A%
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Cong nghiep TA=-40%c | 3 | 39 \

VIL Pién ap vao mirc thap 0 0,8 \Y
VIH bién ap vao murc cao 2 | Vee+l1l] V

0

2.5. Pién dung (TA=25"C, f= 1 MHz)

Ky Théng sb

hi¢u

.2 Diéu kién thir
Pién Pon :

hinh vi

Cl Ngd vao dinh san, /0, Y1,
Y2, Y3, (thuong mai, cong

8 PF | Vcc =5V, VPIN =2V

C2 | nghiNgd dongp) hd YO

12 PF | Vcec =5V, VPIN =2V

2.6. Dac tinh luu trir dir liéu

Théng sb Min Max Pon vi
Thoi gian luu trix 20 - Nam
S6 1an 1ap trinh lai 10000 - Lin
2.7. Piéu kién thir chuyén mach
Mirc xung vao GND dén 3V
Th(‘)’i gian tang va giam ngod vao 10% -125 o 2ns
dén 90% -100, -80 o 3ns
Mitrc tham chiéu thoi gian vao 1,5V
Mirc tham chiéu thoi gian ra 1,5V
Tai ngod ra Hinh 4.2
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Hinh 4.2. Thtr tai

bicu kién tai ngd ra

Piéu kién thir RI R2 Cu
A 4700 3900 35pF
B Tich cuc murc cao O 3900 35pF
Tich cyc murc thap 4700 3900 35pF
Tich cuc H dén Z tai 3000 SpF
Vou - 0,5V O
C
Tich cuc LdénZ ta1 4700 3900 SpF
VoL + 0,5V
2.8. Pac tinh dién DC
Ky hiéu | Thong sb Picu kién Min | Typ | Max | Pon vi
VOL . _
bién &p ra muc thap IOL =8 mA i} i} 0.4
VOH Dién 4p ra muc cao IOH=-4mA | 24 | - - \
1L q . _|osvINsvIL | - ; 10 | pA
Dong ri mtrc thap ngd vao
hogc 1/0 (max)
1TH 35 - - | 10| pa
Dong ri mirc cao ngd vao|
hodc I/O V<VINSVCC
IIL-isp - OSVINSVIL | - | - | -150 | pA
Dong ri ngd vao ispEN =VIR= H
[IL-PU | Dong kéo 1én I/O 0<VIN<VIL - - -150 LA
10S vCcC =5 - - -200 mA
Dong ngan mach ngdra |V, VOUT =
ICC - 90 - mA
VIL=10,5V
Dong nudi VIH =3V
fCLOCK =1
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2.9. M6 hinh thoi gian Isp LSI 1016MHz

VO Cel CRP o8 ORP VO Col
. - - A .
» ” w - - . - )
Faactack
| > Conb4 PTH &
Ded 7] b Bypass £34 -
@ VO Rag Bypass "j o Reg4 PTBypass | CLE Rag Bypess |
— L [¥7 E 3% = B af
{input) J—
npy 20 [FE]
D Ra:’:s‘z Q XOR Datays um?3
HET - D Q
=0 a23. #3538
I_. 3. 27 e
@ - L 29 wl 84043
PN
Ty -
et [ oniol: jE |

i FT5 oE
.2 > 5558 YIRS ':K-l —q

253

2.10. Thoi gian tri hoin ti da

2 IspLSI end pLSI 1016E-20

EpLSI and pLE1 1016E-100

n
|

GRP Dty s)
\

IspLSI and pL® 1016E-125

1
1 4 g 12 16
GLB Load

Hinh 4.3. Thoi gian tri hoan cia GRB
2.11. Cong suit tiéu thu
Cong suét tiéu thu cua ispLSI 1016 phu thudc vao hai yéu t6 chinh:
Téc do 1am viée va sb luong tich sb da st dung. Hinh 4.4 cho thiy quan hé
giita cong suat véi toc do 1am viéc
130 - ispLSIand pLSI 1016E
120

110 -

1 1 1 1 1 1 J
0 20 40 ©0 80 100 120 140

fmax (MHz)

Hinh 4.4. Cong suét tiéu thu vi fiax
ICC (mA) =23 + (# of PTs * 0,52) + (# of Nets * max freq * 0,004)

Trong do :
# of PTs : S6 tich s6 dd dung
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# of nets : SO tin hiéu st dung max

freq : Tan s6 1am viéc cao nhat
Viée tinh toan ICC duya trén cac diéu kién chuén (VCC=5Y,

250(:) v6i tai 1a 4 khdi GLB va cau hinh thiét bi 1a 4 bo dém 16 bit. Do gia

tri cia ICC dé bi anh hudng véi diéu kién 1am viéc va chuong trinh trong
thiét bi nén tri sd thuc té ctia ICC c6 thé thay doi.

2.12. So dd chan

®
3 -
NE&IwcoRRNERE
2900522222
minininisisiniaisinis]
65432 14443424140
10028 7 391012
1020 18 w1017
1030 ]9 Qe
1031 10 2 36 3 MODEAN 2
yo 11 ispLSI 1016E 35 [0 Y1RESET
oo 012 pLSl 1016E sapves
' EpENNC 13 Top View 337 SCLENZ
“SDIN D 14 201018
100 s A0 N
101 18 i
102 v 20031012
15 1920 2122 23 24 25 26 27 28
| N N N )
M - o &91 ol = : @ g 9 =
2222273 § 28p0
n‘

Hinh 4.5. So dd chan PLCC 44

%
2

RSy yoRAFR2

oo0oDVYZ=DDo0o

T X2 XDDESE=Z X=X

mininisinisinicinialis!

444342 41 40 030 7 B W M
wa Nnwo1o
=2 w17
X Oa N[O W18
oy O N 30 [] mooEan 2!

vos ispLSI 1016E 20[] Y1RESET
vece e Top View 20 ves
spEN L7 27 [ scukerz!
‘souno o 26[Jwo1s

woe 5[] w014
w1 1o 2Jvon
w2 2a0vwo12

1213 14 1516 17 18192021 22

oooooOouooooQg

N8 OO0 QO -

ROV Z=DR QSR

XIERINEE ma ==209

Hinh 4.6. So dd chan TQFP 44
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2.13. Y nghia tén linh kién

(isipLSI  1016E- XXX X XXX X

Device Family SIS T Grade '
ispLSI Blank = Commercial
pLSI | = Industral

Device Number —8 Package

Speed J=PLCC
125 = 125 MHz fmax T44 = TQFP
100 = 100 MHz fmax
80 =84 MHz fmax Powar

L= Low
BAI 5: PHAN MEM ISP SYNARIO

1. GIOI THIEU

Vi Synario navigator ngudi ding c6 thé thuc hién cac yéu cau thiét
ké bao gom viéc truy cp cac thanh phan trong thiét ké, theo ddi cac budc xir
ly. Nguoi dung c6 thé mé so dd mach va trinh soan thao van ban thong qua
cac cap thiét ké. Trong phan sau s& hudng dan viéc tmg dung phan mém thiét
ké ISP synario qua cac dé myc sau :

- Yéu cau hé thong

- Kho1 dong ISP synario

- Nhap mot modul VHDL véo dy 4n thiét ké

- Nhap mot so dd vao du an thiét ké

- Hoan tat dy an

- B sung thudc tinh

- Tao véc to thir

- Dich so dd va véc to thir

- Thuc hién chirc ndang mo phong va dang song ra

- Tao mot ky hi¢u

- Ché d6 nhap hon hop

- Tao file nguéon ABEL-HDL

- Dich ABEL-HDL - M6 phong thiét ké

- Nap két qua thiét ké vao thiét bi CPLD
2. YEU CAU HE THONG

Nhitng phan mém can thiét can phai cai dat trong hé thong may tinh
trude khi bat dau thiét ké

- ISP Synario Entry/Simulation

- ISP Synario VHDL Entry

- IspDS + Filter
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3. KHOI PONG SYNARIO

l. Nhan kép chudt vao biéu tugng ISP Synario, ctra s6 quan 1y du

an ISP Synario xudt hién nhu & hinh 5.1. Ctra s6 dugc chia lam hai vung :

Vung bén trai (sources in project) li¢t ké cac file nguon cua du an va vung

bén phai (processes for curent source) cho thiy cac qua trinh xtr 1y lién két

voi cac file nguon nay

®ISF Synamm Froject Navioatos
fk Oplicax Wedor Hoo

[CTSTE] e I@| TN7]

[ {o] =]

Sowces i Project: Prooesses for Cunent Source

INa Profect Doer) [No Frocesses Scalabie]

Sckost Mo Prossas.. " o "Oocsy Dpst 3 projact to malke proc e avadable,
Propect " i e Fle man o open 4. ‘
afect

[Asady B

Hinh 5.1. Ctra s6 quan 1y dy 4n
2.

thoai Create New Project xuat hién (h.5.2)

Trong hop sources in project chon File = New Project, hop

Create New Project E3 |

Project File Name: Directories:
ltutor.syn c:\ispsynS0itutorial
B =y et -
=y ispsyn50
List Files of Type: Drives:
|Proiect File (*.syn] ﬂ I =c E_I

Create Dir...

IE Elk

Network...

Cancel

Help

Hinh 5.2. Hop thoai Create New Project

3. Trong 6 dia C (mic dinh) kich dup chudt dé mé ispsyn50 (thu

muc cai dat mac dinh)
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a. Néu dang dung hé ISP Synario thi phai tao thu muc
tutorial. Kich

vao nut Create Dir (h.5.2), hop thoai Create Directory xudt hién nhap
vao tutorial
b. Néu dang dung hé ispVHDL Synario thi thu muc tutorial
da duogc ty dong tao ra trong khi cai dat. Kich dup dé mé no ra, trong
hop

Project File Name nhap tén tutor.syn va an OK

4. Trong ctra s6 quan 1y du an c6 hai muc Untitled va Virtual

Device. Dé dat tén dy an, kich dap Ién Untitled. M6t hdp thoai Project Title
xuat hién (h.5.3) nhap Demo Project vao ving Title sau d6 an OK

59 Gynan Projert Wawegr TUTIRSYM  BEE]
Bk Prn Zoume Brocess Optom Jook Wndow Hdp
[DIS]&] sowe| ~1=1EDe)
Sources 0 Pijmct Frocezses for Cusrent Source.
[Ho Procesms Avalatbeyf
£ Vityal Davics :
Projecd Tl ]
L o]
|Denn Project E
it = N, ki 3ok o e T
s I Tl b | p
rem b odd o 5 cxitig doson

sy

Hinh 5.3. Ctra s6 quan 1y du an va hop Project Title

5. Kich chon muc Virtual Device dé x6 xuong ctra sO6 Choose

Device. Chon danh sach thiét bi ISP Synario Device List trong ving Device
Kit.

Mot danh sach thiét bi xuat hién (h.5.4)
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Choose Device

Device Kit:

ISP Synario Device List |

Generic Device
P ano De

Cancel

tlip

Help

Device:
ispLSI 2032-150 TQFP44 |

ispLS| 2032-180 TQFP48 _:]
ispLS| 2032-180 TAFP44
ispLS| 2032-180 PLCC44 == |
ispLS| 2032-150 PLCC44
ispLS| 2032-150 TAFP44
ispLS| 2032-150 TQFP48

ispLSI 2032-135 PLCC44 :J
ienl G1 20122125 TNEPAA

Hinh 5.4. Cra 6 chon thiét bi

6.  Cudn qua danh sach thiét bi dén muc ispLSI 2032-150 TQFP44.
Chiéu sang thiét bi ndy va 4n OK. Ban s& dugc hoi dé xac nhan sy chon lya
nay vi né sé lam thay doi moi truong thiét ké dy an. An YES
4. NHAP MODUL VHDL VAO DU AN

Thiét ké du 4n 1a sy két hop tir mot hodc nhiéu ngudn cé thé 13 so d6
mach, file ABEL-HDL, file VHDL (chi ddi véi hé ispVHDL Synario), file
véc to thir hoac cac file tai lidu.

Bdn budc sau day sé trinh bay chi tiét phuong phap ding mot modul
VHDL dé thiét ké dy an. Néu khong muébn dung tinh nang VHDL thi c6 thé
b6 qua bon budc nay

7. VI thiét bi ispL.SI 2032 di chon, ghi lai cac phuong thirc xur 1y
dugc lién két voi ngudn nay. Tir thanh menu chon Source = Import

8. Trong danh sach thu muc cia hdp thoai Import File chon duong
dan drive :\ispsyn50\tutorial. Chi€u sang t€n file demo.vhd trong vung file
name. An OK, hop thoai Import Source Type xuat hién, chon VHDL

Module va an OK nhu ¢ hinh 5.5
Import Source Type Ed

File Name:
DEMO.VHD

~Type of Source Cancel I

VYHDL Module
YHDL Test Bench




Hinh 5.5. Hop thoai Import Source Type

File VHDL demo.vhd xuét hién trong phan Source cua danh sach du

an trong ctra sO quan 1y du an. Chiéu sang biéu tuong VHDL va luu ¥ phuong

phap xir Iy lién két v&i nd. Co thé xem ct phap bang cach dung trinh soan
thao van ban (h.5.6)

‘B Synaio Test Editos - [dema, vhd]

[] Ble £di sw Tenclaies Tocks Opoons Wfindow Heb =18ix]

EEREEEEEEEEEEE

foorary im=e=;
azc icoc.ztd logic 11S4.o01-:

cotzty doma iz
p=t( A, B, C, D, CL: in =td_logic;
OUTP: ou: =z=td_logic).

ottzibate pinaun . string: y ;
attxibiate pinyun, of OUTP : =igna. =g '4':! —- 222 nuwber assignnen:

epc dswmo:

architectire demo_architecture cf dswo i=s

szcnsl INE: el:d_lagxc
att»ibute critical! Jzo_ean;
attxibute critical of INP! =zigna. s frue:
sktzibute procmric; string;

akt-:b;te proceriy of deao: =gzizy 1%
‘o =i z=p C pazal" &CR& —- FLUSI prop==te =ZCF
-— "% CR &" ir ws=c o coosatmnst= nulzigl= poopersies
‘Do=i eco INF patzl'; -— FZ5I prop=c—te ECF
=% 4
precez=(IN2, CK)
bogiw
~E (rizing_cdgo{CH)) zaca
ODTF <= ILifP;
(e
cud procos

WP <' Ca auod B) o (C anc D)
enc damo_archi tecturs:

1 IS A

>

W1t 3 WR|  Rco0f NaWrap Unix NS MUK |

Hinh 5.6. Trinh soan thao van ban véi file demo.vhd

Phai dung thudc tinh thiét ké LOCK dé gan s6 “4” cho chan I/O, dong
“scp C path1” cho biét duong dan khai dong va pathl bao gom tén duy nhat

cho thudc tinh duong dan

9. Vi file VHDL duoc chiéu sang, muc chon Synthezise Logic

trong bang danh sach xir Iy ciing dugc chiéu sang. Chon niit nhan Properties

bén dudi dé 1am xuat hién hop thoai Properities (Normal : VHDL)

10.  Cac thudc tinh nhin théy trén hop thoai 1a mac dinh cua modul

VHDL. Chiéu sang tiiy chon thudc tinh Generate Reset Logic va dung phim

mili tén d¢é thay d6i tir False thanh True. Kich vai ddu kiém dé chap thuan

thay d6i. Hop thoai hién thi nhu ¢ hinh 5.7. Pong hop thoai
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% Properties - (Normal : VHDL) [ X]

Properties:

X H ;
Top Level Entity/Config e Undo I
Mawimum P-Terms Per Node Num |8

Show Inferred Structure T/ (True Defaults l
Generate Reset Logic T/ (True Help l

Generate Clock Enable Logic T/ |True
Optimization Effort Num |3
Invert Dutputs List  |Default
Maximum AND-Inputs Per Node Num

Generate Hierarchy Before Compile  |T/F |True

Select the edit region and type in the Test value. Press the
0K/Cancel buttons left of the text when you are done

Hinh 5.7. Hop thoai Properties ( Normal. VHDL)

Khi mot thudc tinh bat ky duoc thay do6i, nat Default noi 1én cho phép
tra vé gia tri mac dinh néu can
5. NHAP SO PO MACH VAO DU AN

Céc budc sau ddy huéng dan cach nhap mot so do tréng vao dy an,
tiép theo 1a nhap cac ky hiéu va két ndi chiing v6i nhau

11.  Véi thiét bj 2032 da duoc chon & trén, ghi lai cac buodc xu ly
tuong Gmg véi nguon nay. Tir thanh menu chon Source = New

12.  Trong hdp thoai New Source chon Schematic va kich OK hodc
4n Enter. Mot hop thoai xuét hién yéu cau nhap tén cho so dd. Chon duong
dan c:\ispsyn50\tutorial va nhap tén file demo.sch trong ving text. Kich OK
hodc 4n Enter
Luu y : Pé tranh ric rdi c6 thé xay ra tot nhat nén dit tén cho file ngudn va
file du an khac nhau

13. Mot so d6 tréng s& xuat hién trong ctra s6 soan thao (h.5.8). Tur
thanh menu chon Add = Symbol
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77 Schemalic Editor - DENQ - Sheet 1 of 1

fle Edt View b Obect Oplars Took Heb

o =3 =T = =3 = = o 2 o [ = | =

(=]
Lnf[ake
)&
HE
5 B

AN
K=

5 ) N L

18] - _‘J:'|

Select & Command.

Hinh 5.8. Cira s6 soan théo so d6
Meo : Dung chiric ning Zoom trong menu tha xuéng & muc View
hodc trén thanh cong cu Schematic Editor dé dé quan sat
14.  Trong hQp thoai Symbol Libraries chon C:\...\generic\gates.lib
tir danh sach thu vién sau d6 chiéu sang ky hiéu G 2AND (h.5.9)

¥ Symbol Libraries %]

LIBRARY

cal)

AGENERICAMISC
AGENERICAARITHS.LIB
AGENERICAGATES_LIB
AGENERICAIOPADS.LIB

SYMBOL
62an0

G_2AND1 =
G_2AND2
G_2NAND
G_2NAND1
G_2NAND2
G_2NOR
G_2NOR1
G_2NOR2
G_20R
G_20R1 =]

Hinh 5.9. Cira s6 Symbol Libraries
15.  Chuyén con tro tr& vé Schematic Editor, luu ¥ 1a cong AND

(Lo
C:A
C:\
iC:\
C:A\

duoc
dinh kém theo con tré, dit cong bang cach kich 1én so d6, dat thém mot cong
AND khac bén duéi cong thir nhat.
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16.  Pua con tré trd vao hop thoai Symbol Libraries va chon ky hiéu
G_20R, dat cong ndy vé bén phai ctia hai cong AND vira roi

17.  Tu thanh menu trong Schematic Editor chon Add = Wire, kich
vao chan ra ciia cong AND phia trén dé bat dau nbi day. Kich don dé bé cong
day ndi va kich dup dé két thic day nbi. Kich don dé ndi dén ngd vao cua
cong OR. Lip lai cac thao tac vira rdi voi cong AND bén dudi

18.  Thuc hién lai cac budc nhu trén dé nhap vao mot thanh ghi g d

tir the vién REGS.LIB va mot G_ OUTPUT tir thu vién IOPADS.LIB, nbi tat
ca chung lai theo so dd & hinh 5.10

19.  Tu thanh menu trong ctra s6 Schematic Editor chon File =

Save dé luu lai cac thiét ké vira roi

%% Schematic Editor - DEMO - Sheet 1 of 1

File Edit Wiew Add Object Options Tools Help

EERREEREEEREEEEMEBEEEE
Al

A [ LI:J

Hinh 5.10. Xy dung so d6

6. HOAN TAT THIET KE
Thiét ké duoc hoan tat bang cach thém tén mang va cac déu 1/O, tén

mang dugc nhap bang tinh ning cua ISP Synario, tinh ning ndy cho phép
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nhap cung lic mang va tén mang. DA4u 1/0 1a céc ky hi€u dac biét cho biét
céc tin hiéu bicu dién chén ctia linh kién.

Céc ky hiéu nay chap nhan tén mang ma ching tham nhap va khac véi
cac ky hi¢u chan I/O

20.  Trénthanh menu cia Schematic Editor chon Add = Net Name.
Thanh trang thai dudi diy man hinh s& hién cau nhic nhap tén mang. Nhap
A va 4n Enter. Tén mang s& dinh vao con tro

21.  Di chuyén con trd dén ngd vao trén cung, kich va giit tai diém
chua ndi cia mang (chAm mau d6 bén trai cia mang) drag vé bén trai va tha
ra. Thao tac nay déng tho1 dat tén mang va tao ra mot mang vao. Tén mang
nén dugce dit tai diém cudi cua mang

22.  Lap lai cac budc trén dé nhap tén mang “B”, “C”, “D” va “CK”
cho cac ngd vao va “OUTP” cho ngo ra

Meo : Déi v6i cac ngd vao con lai sau khi nhap tén va 4n Enter, mdi
lan kich vao diém cudi cua mang, chiéu dai mang s¢ bﬁng voi 1an dat dau
tién bang cach kich gitr va ré chudt

23. Tu thanh menu trong Schematic Editor chon Add = 1/O

Marker. Hop thoai I/O Marker XUt hién, chon Input

24.  Pua con tro kich vao diém cudi cia mot mang vao (o giita diém
cudi va tén cua mang). Mot d4u /O xuét hién véi tén mang chira bén trong,
di chuyén dén ngd vao ké tiép va kich chudt. Lap lai thao tac trén cho dén
khi tat ca cac ngd vao déu c6 dau /0

Meo : Pé nhap mot 1an tat ca cac ddu input, kich va gitr chudt sau d6
ré mot khung bao tit ca cdc mang vao va nha ra. Thao tac ndy ciing ap dung
tt voi cac ngd ra

25.  Chon Output tur hop thoai I/O Marker, kich tai diém cudi cua
mang ra. So dd hoan tat duoc trinh bay trong hinh 5.11 Chon luu so d6
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+7 Schematic Editor - DEMO - Sheet 1 of 1

File Edit View Add Object Options Tools Help

mEFREEEEEREEEEMEBEEEE
]
X, 170 Mark.... [E3|
" None
" Input
' Dutput
B—D—  Bidir
m— x L{tr—e= r
BE—1—
Ex>

« [ .’_l:_|

IfO Marker - Select Net Name Flag on End of Wire

Hinh 5.11. So d6 hoan tat

7. NHAP THUQC TiNH

Thudc tinh co6 thé duoc nhap vao ky hi¢u hoac mang. Vi du sau s¢€
nhap mot thudc tinh LOCK vao ky hi€u chan ra va mot cap thudc tinh
SCP/ECP (dudng dan gidi han Start/End) vao duong dan. Luu y 13 trong ISP
Synario cac thudc tinh pin dugc nhip vao cac ky hi¢u chan I/O thyc chtr
khong phai cac dau I/O va ciing can nhé rang cac ky hiéu chan I/O chi thuc
su can thiét khi mudn nhap céc thudce tinh cho céac pin. Néu khong thi chi can
dung céac dau I/O

26.  Tu thanh menu trong Schematic Editor chon Add = Symbol

Attribute, hop thoai Symbol Attribute Editor xuét hién. Trén so dd kich vao
chan I/O dinh vé1 mang OUTP. Mot danh sach thudc tinh lién quan xuét hién
trong hop thoai

27.  Chon thudc tinh ISP SynarioPin=* va thay thé dau * bang s 4
nhu chi ¢ hinh 5.12. Pong hop thoai, chu y : S6 4 da duoc nhap vao ky hiéu
chan I/O trong so do
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5 Symbol Attribute Editor E3

SynarioPin |4
GoTo | Find.. |
Instances [ List All Attributes

Clock_type==

:

Hinh 5.12. Symbol Attribute Editor
28.  Thuc hién tuong tu dé nhap thudc tinh cho mang hoac duong

dan. Ttr thanh menu ctia Schematic Editor chon Add = Net Attribute. Hop

thoai Net Attribute Editor xuét hién. Trén so d6 kich vao mang ndi véi ngd
vao “C” cua céng AND, mdét danh sach thudc tinh lién quan xuét hién trong
hop thoai

29.  Chon thudc tinh CriticalPath= va nhap S,path1 vao hop van ban
nhu chi ¢ hinh 5.13 S cho biét vi tri bat dau ctia duong dan va path 1 bao
gdm tén duy nhit cho thudc tinh dudng dan. Thudc tinh nay khong duge hién

thi trén so do

% Net Attribute Editor [ X]

CriticalPath |S.path1|

Nets

VHDL_NetType=

YHDL_BusType=

AsynchPath=
NoMinimizePath=
Preserve=

Group=

Hinh 5.13. Net Attribute Editor
30.  Trén so d0, kich vao mang ndi cong OR v6i D-FF. Trong hop
thoai Net Attribute Editor nhap E,path1 dé xac dinh vi tri két thiic ctia dudng
dan gidi han c6 tén “path 17. Dong hop thoai
31.  Kiém tra 16i cho so do bang cach chon File = Consistency
Check. Mot cira s6 thong bao 161 duoc hién 1én véi cau thong bao No Symbol
for this schematic

Néu so d6 13 méi va chua duoc luu. Néu 1a so dd cii, chon File =
Matching Symbol. ISP Synario s& hoi c6 mudn thay thé file design.sym.
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Chon Replace
Luu vy : Néu cac ddu I/0 d3 duoc nhap hodc thao bo thi phai thay thé
ky hiéu bang cach chon File = Matching Symbol

32. Tir thanh menu ctia Schematic Editor chon File = Save dé luu két

qua thiét ké, chon File = Exit dé dong cira s6 Schematic Editor. Cac thao

tac trinh bay & trén ciing co thé duge dung dé khda mot pin vao
8. TAO VEC TO THU

Trong ISP Saynario cho phép ap dung mot hodc nhiéu tap cac véc to
thir dé mo phong chiic ning cua thiét bi. Trong phan nay s& gidi thiéu cach
tao mot tap cac vec to thir don gian

33.  Trong ISP Synario Project Navigator, chiéu sang thiét bi
ispLSI 2032-150 TQFP44. Tur thanh menu chon Source = New. Mot hop

thoai New Source xuét hién, chiéu sang muc ABEL Test Vectors va kich
OK hoac an Enter.

34.  Hop thoai New File va mot cira s6 ISP Synario Text Editor con

trong xuat hién. Nhap tén file demo nhu trong hinh 5.14 cho tén file véc to
thtr. Kich OK hodc 4n Enter

% Synon Ted Editor

fir View Tamglales Tods Opbons Heb

Fil= Name:

= =]
Detault Dot Extens Canced |
I *.abv jl HE I

i C [ [RecOf | [ NoW[
Hinh 5.14. ISP Synario Text Editor v&i hop thoai New File
35.  Trong cira s6 ISP Synario Text Editor nhap cac dong sau, cha y

chir thuong va chir hoa (gidng ngdn ngit “C””) module demo;
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C,X =.C.,.X.;
CK,A,B,C,D,OUTP PIN;
TEST VECTORS
([CK,A,B,C,D]->[OUTP])
[c,0,0,0,0]->[x];
[c,0,0,1,0]>[x];
[c,1,1,0,0]->[x];
[c,0,1,0,1]>[x]
END

b

36. Sau khi nhap xong chon File = Save tur thanh menu trong ISP

Synario Text Editor dé luu file véc to thir. Chon File = Exit. ISP Synario sé&

tré vé cira s6 Project Navigator nhu trinh bay ¢ hinh 5.15

’IE:P Synario Project Navigator - TUTOR.STH

Fle Yiew Souce Proc=zs Oplore Tods ‘Window Help

|D]§|E| s‘13099\$1Normal 'I

Sauicez in Projsct: Fiocez:ez for Current Sauice:
[ Demo Project b Compile Test'/22crs
EdispLSI 2032-150 TAFP44 Compiler Listing
demo.3ay 3 Simulate Equations
E) demo (demo.sch) [2) Equation Simulation Report

(] Equation Simulafion Waveforn

Douhkchck o open Ih= selecled tet Doublechcs theitem n the [t or sekect the "5 lal” bultonta stait the pocew. Selectthe

VeCiolg, "Properlizs..."  button 1o sak the plonedy ediol.
Nev..| Open..| Star| Vic+| Properties. | Log. |
|Ready

Hinh 5.15. ISP Synario Project Navigator

9. BIEN DICH FILE VHDL, SO PO VA VEC TO THU
Bay gio véi cac file nguén da duoc tao ra trong du an, budc ké tiép la
thuc hién qua trinh xtr 1y lién hé véi timg file nguon. Cac qua trinh xir Iy khac
nhau nay duoc hién thj va thyc hién béng cach chon tung file nguén. Trong
phan nay s& trinh bay viéc bién dich file so dd va file véc to thir doc 1ap nhau
37.  Trong cira s6 ISP Synario Project Navigator, chiéu sang file so
d6 c6 tén demo (demo.sch) trong bang danh sach Sources in Project, kich

dap vao muc Compile Schematic trong bang Processes. Mot hop thoai trang
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thai (h.5.16) xuét hién trong khoang thoi gian ngan. Khi qua trinh xtr 1y két
thtc, trén muc Compile Schematic process xuét hién dau kiém mau xanh 14
& ké bén cho biét két qua bién dich thanh coéng

Synario Process

Updating: Compile Schematic
bliflink demo.bls -0 demo.bl0 -ipo -propadd

>>>
—|§'°P I Help |

Hinh 5.16. Hop thoai trang thai ISP Synario Process

38. Trong cira s6 ISP Synario Project Navigator, chiéu sang
file véc to thut demo.abv. Kich dup vao muc Compile Test Vectors trong
bang Processes. Mot dau kiém xanh 14 xuat hién ké bén muc Compile Test
Vectors khi hoan tat.

10. MO PHONG CHUC NANG VA DANG SONG RA

Hé ISP Synario bao gom tinh ning xem dang séng ra va mo phong
chtrc ning. Cac budc sau ddy trinh bay phuong phép thyuc hién dé dat duoc
két qua

39.  Véi file véc to thir demo.abv dd dugc chiéu sang, kich dap vao
muc Equation Simulation Waveform trong danh sach Processes. ISP Synario

s& mo phong cac phuong trinh va md ctra s6 Waveform Viewer nhu trong
hinh 5.17

BX Wavefoim Viewer - History - PLA M= E3 I
File Edt Yiew DObjecl Opticvs Jump Hslp

152 v J

Time =0
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Hinh 5.17. Cira s Waveform Viewer

40. Dé xem dang song, chon Edit = Show tir thanh menu cua

Waveform Viewer. Hop thoai Show Waveforms xuét hién nhu trén hinh 5.18

¥ Show Waveforms [ X]
Net Name: |
Show I Bus >> |

Instances: Nets:
OUTP A A

B

C

CK

D

N_1 ||

N_3

N_4 =

Push | \ Path:

Hinh 5.18. Hop thoai Show Waveforms
41.  Taitimg thoi diém, chiéu sang tén tin hiéu can xem va an Show,
dang song dugc chon sé xudt hién trén ctra s6 Waveform Viewer theo tht tu

chon. (h.5.19). Chon File = Exit dé dong Waveform Viewer, mot hop thoai

xuat hién yéu cau xac nhan thay d6i dang song PLA

Meo : Chon nhi€u tén tin hiéu cung lic bang cach giir va ré chuot dé
chi€u sang chung. Hodc an gilr phim CTRL va kich vao tung tén dé xem

E’?:'Wavefc-rm Viewer - Histowp - PLA

File Edt “iew Object Options Jump Help
132 v

i
I
P

[ 1»

S o 9 p

—
| e v g

OUTR

b g
4 [ef|a] | G

Time = 0 Low, outpul - AHEL

Hinh 5.19. Dang song day du
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11. TAO MOQT KY HIEU

Mot tinh ning rat hiru dung cua ISP Synario 1a cho phép tao nhanh mot
ky hiéu trong so dd. Vi tinh ning nay cd thé tao cac macro c6 thé dung lai
va dat vao cac ban so do cap cao hon

42. Mo file so dd bang cach kich dup vao schematic source,

demo.sch trong ISP Synario Project Navigator

43.  Trong thanh menu ctia Schematic Editor chon File = Matching

Symbol.

44.  Chon File = Exit dé dong so dd
45. Ky hiéu da dugc tao ra va nhip vao bang symbol sin sang dé
xtr dung cho 1an sau

12. THICH UNG THIET KE VOI THIET BI CUA LATTICE
SEMICONDUCTOR

Bay gio vi du thiét ké da dugc hoan tat va mo phong. Néu du dinh ké
tiép 1a bién dich VHDL, ABEL-HDL va so do thi khong can thiét phai hoan
tat cac budc con lai trong phan trinh bay nay. Nguoc lai, qué trinh xir Iy cudi
cung 14 phai 1am cho twong thich gitra két qua thiét ké véi ho ispLSI ctia cong
ty LATTICE

46. ChonispLSI2032-150 TQFP44 va quan sat cac xu ly lién quan.
Kich dap vao muc xtr 1y Fit Design. Mot hop thoai ISP Synario Process xuat
hién. Khi bién dich xong file ngudn tiép theo d6 ISP Synario s& lién két cac
file ndy lai v6i nhau. Cudi cing 1 phan viing chuong trinh va tuong thich
hoa thiét ké vao phan LSC. Khi xtr Iy hoan tat ISP Synario quay vé cira sb
Project Navigator (hinh 5.20). Cha y dau kiém dugc thém vao muc Fit
Design bao cho biét viéc xir 1y thanh cong
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& ISP Synario Pioject Navigatol - TUTOR.SYH

Fil= Yew Soume Proces Optors Tods Window H=lp

|QL6_IE] Suategy‘ Normal :" @ lﬂﬂ

Sources i Pigjexct: Processes for Current Source:
& Demo Froject Jpd=zte &1 3zher-sticF |
¥ isp _S1 2032-150 TOF =<4 o aLink Design
demo.aby [3) Linked Equations
B dema (demo.sch) o 3t Design
[2) Pr=-Fit Equations
[2) Signal Cross Reference
@ = JEDECFilz
[3)Fittar Repoit

device, be ' Fropeibes. .. bulton o start the propeity =dior.

Double-dick tochooze o difzrenl Fer-didt tre ilem in k=t o1 select e "Starl” butlon o slait Ihe process, Szl

_N_ey:] £|J_e_n::] Stalt] 'v'iewl Broperie "] _Lo__,l
|Ready

Hinh 5.20. ISP Synario Project Navigator sau khi xtr 1y Pit Design
Luuy: DAu chim than mau vang cho biét c6 canh béo duoc tao ra va
dau X do6 bao c6 16i xay ra
47.  Kich dap vao Fitter Report trong danh sach Processes dé xem
thong tin vé qua trinh tuong thich hoa két qua thiét ké

% Synario Acpoit Yicwer

Fic Edt Y¥iow Optice ‘Window Heb

& twor.me

{1z)1plSI Dovclopment Systom Plus Relecose 5.0.10, Apr 21 1997 1?:Eﬂ

Design Parancters

IGHORE_FIEED_PIN: OFF

a3 _GLE_IH: e ((is)pL3I1000.(is)pLSI2000), @
&% _GLE_OUT: 4

DOTPUT_FORK: SIH

STRATEGY : AREA

TINING_ANSLTCER : QFF

Design Specification

Design: tutor
Part: izplSI2032-1500T44
v
!J_l a7
[Lh1Cd 1 [ 217 | RO [Rcc Off [No'Wrap [DOS INS [NUM [

Hinh 5.21. B4o céo sau khi tuong thich hoa
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13. CHE PQ NHAP HON HQP

C6 thé két hop phan mém ispVHDL va ISP Synario dé tao mot ban
thiét ké VHDL tt hon 14 thiét ké ABEL-HDL. Tuy nhién, dé 1am quen véi
cong cu ndy trude tién s& tao ra mot thiét ké ABEL-HDL don gian sau d6
lién két nd voi so do tir cac budce trudce trén mot so d6 cap dinh. Ban thiét ké
hoan tat ndy s& dugc mo phong va bién dich vao mot thiét bi ispLSI

48.  Néu da thoat ra ISP Synario. Khoi dong lai bang cach kich dip
vao biéu tuong trong nhém chuong trinh ISP Synarrio. Man hinh
Navigator xuat hién nhu hinh

5.22. Néu khong giéng thi phai bao dam tit ca cac budc ¢ phan trén

da duoc hoan tat mot cach diing dan

ISP Synaiio Pioject Navigator - TUTOR.SYN
File ¥ Souce Process Optiove Toole Windaw Help
[DIZ]E] suateasfnomal ][]
§2uccs in Propxct: Processes for Currenl Source:
B Oemo Prject B Uacate All S-hemetic Files
#] =pLSI 2022-15C TOFF44 o 3 Link Design
B demo.shy [2) Linked Equations
[©) demo (demo.sch) CiFitOesign
[2) Pre-Fit Equatians
[2) Signal Cross Relerence
= JEDECFile
[3) Fiter Report
IDouble-click to choose a differsy Double-dick the kemin lhe ist o selecl e "Stat" bulton to start the
davice, process. Select b ' Properties... " button to slart te property edior.
New...l Open...l Startl ‘u‘iewl F’rap(‘ﬂiesul Lug...l
|Ready

Hinh 5.22. ISP Synario Project Navigator
49.  Véi thiét bj 2032 da duogc chon, chon muc Source = New tir

thanh menu cta ISP Synario Project Navigator. Trong hop thoai chon
Schematic va kich OK. Chon duong dan c:\ispsynS0\tutorial va nhap tén file
top.sch vao hop File Name. Kich OK dé vao Schematic Editor

50. Thém ky hi€u vao so dd di tao & phr:?m trén. Chon Add =

Symbol. Hop thoai Symbol Libraries xuat hién v&i Local library duoc chon.
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Chu v, ky hiéu demo nam trong text box phia dudi (h.5.23). Chon ky hiéu

demo va dat no6 vao so do

"4 Schematic Editor - TOP - Sheet 1 of 1

File Edit View Add Object Options Tools Help

sl EENRAEE ElE E e EiFIE e
-

LIBRARY

4 fir of

Symbol - Click to Place Symbol 'DEMO'

Hinh 5.23. Schematic Editor v&i hop thoai Symbol Libraries
Budc ké tiép 1a tao ra mot ky hiéu cap dinh cho file thiét ké
ABELHDL. Mt ky hiéu ¢6 thé duogc tao ra cho modul thiét ké véi c¢6 muc
thap tiy y khi biét dugc giao tiép ctia no. File ABEL-HDL thuyc té cho dy an
thiét ké s& duoc hoan tat trong mot bude tiép theo sau day

51. Trong cuia so Schematic Editor chon Add = New Block

Symbol, trong hop thoai hién ra nhap vao abeltop trong text box Block

Name, IN1, IN2, IN3 trong hop van ban Input Pins va OUT1, OUT?2,
OUT3, OUT4 trong hop van ban Output Pins (h.5.24). Kich RUN

104



New Block Symbol

Block Name: Iabeltop Use Data From This Block I

Input Pins: |IN1,IN2,IN3

Output Pins: lDUT1 .0UT2,0UT3.0UT4

Bidir Pins: |

Run I Cancell Edit |

Hinh 5.24. Hop thoai New Block Symbol
52. Mot ky hiéu s€ dugce thém vao local library va ky hiéu nay dinh
kém theo con tro, dat ky hi¢u vé bén trai cla ky hi¢u demo. Kich chudt phai
dé hién thi hop thoai Symbol Libraries (h.5.25). Cha y ky hiéu abeltop trong
Local library. Béng hop thoai

%% Schematic Editor - TOP - Sheet 1 of 1

File Edit View Add Object Options Tools Help

Cl=l=l (#1122l =] (2lLlELL] (v (2] [#] E) (&) (2
B

~ : Symbol Libraries
LIBRARY

\...AGENERICAMISC
\...\GENERICAARITHS LIB
\...\GENERICAGATES.LIB
\...\GENERICAIOPADS.LIB ¥

C:
C:
C:
C:

DEWO

, pagles SYMBOL
—42 QuTP —a
iy SUT o abeltop I

demo

ABELTOP

A El ;r'J

Symbol - Click to Place Symbol 'ABELTOP"

Hinh 5.25. Thém ky hiéu tir Local Library
53.  Hoan tat so d6 cip dinh bang cach thém vao cac diy ndi, tén
mang va cac dau I/O can thiét dé két thuc thiét ké (h.5.26), thuc hién kiém
tra tinh d6ng nhat va tao mot ky hiéu twong thich. Luu thiét ké va thoat khoi

Schematic Editor
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%% Schematic Editor - TOP - Sheet 1 of 1

File Edit View Add Object Options Tools Help

[SIEE] B EieEE Ry e EEE
=

ABECTOP TEUD
ouT —:I:
4 B ——— L

2 s oure |- — T
(]

33lg
|

[File Successfully Saved
Select A Command.

Hinh 5.26. Hoan tét thiét ké Abeltop
Néu thich chinh sira cho dung va déng nhat ban thiét ké cap dinh, lap
trinh vién c6 thé chuyén qua cic muc thiét ké dung tinh ning Hierarchy
Navigator. Mot s6 chirc ning soan thao c¢6 hiéu luc qua Navigator
54.  Trong cac file ngudn trong danh sach Project cia cira so ISP
Synario Project Navigator, chiéu sang so do cap dinh (top.sch). Trong danh
sach Processes kich dup lén Navigate Hierarchy, mot hop thong diép
Building Hierarchy xuat hién trong mot khoang thoi gian ngan. Sau d6 cira
s6 Hierarchy Navigator hién ra v6i ban thiét ké cip dinh

55.  Chon View = Push/Pop, con tro bién thanh hinh chit thap.

Kich 1én ky hiéu mong muén, Hierarchy Navigator s& mé trang ctia ky hiéu
d6 tai cap ké tiép. Néu kich 1én ky hiéu gdc s& xuat hién mot thong bao nhéc
nho & dudi day cira s6 Navigator

56. Chon File = Exit d¢ dong Hierarchy Navigator va hién

1én cau hoi save changes you made néu c6 thay doi nao do
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14. TAO FILE NGUON ABEL-HDL
Bél‘y g,ic‘r can phai tao file ngudén ABEL-HDL va lién két nd véi 153'1 hiéu
trén so do cap dinh. Project Navigator thuc hi¢n viéc ndy mot cach dé dang
57.  Cua sb Navigator gidng nhu trong hinh 5.27 Biéu tuong “?” cia
abeltop c6 nghia 1a file nay khong biét do dd chua tao ra né. Luu ¥ dén

khoang thut vao cua abeltop va file demo so v6i so dd cip dinh (so d6 chinh)

ISP Symaim Progect Navgotor - TUTOR.SYN
fik View Souce Pracszs Oplion: Toal: Window Help

OIZTE] shetea{normsr ]| [21%)

Souicez in Pipjcct: Proccsses For Current Sources
] Demo Fraject | =vicete Hiz-erchy
£ isplLSI 2032-150 TQFPA4 3 Compile Schematic
[F] demo.obyv G Reduce Schemalic Logic
B]top (toa sc) [3 Reduced Equations
[P abetop
demo (damo.sch)

Compi= s=b=cled sourc= b updale Doube-dick lheitzm in lhe ot or sdect lhe'\View'" o ven e epat
hiziaichy. Double-clck ta opan.

Ncwl Dpl:n...l
|Ready

Hinh 5.27. ISP Synario Project Navigator

58.  Dé tao file ngudn, chiéu sang muc abeltop sau d6 chon Source

= New. Trong hop thoai New Source chon ABEL-HDL Module va kich OK.

Mot trinh soan thdo van ban ISP Synario hi¢n ra v&1 hgp thoai New ABEL-
HDL Source (h.5.28)
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/& Synaio Text Editor
Fic XYicr Tomplales Jook Oplions Hdp

CEEEEEEEE = E EE

New ABEL-HDL Saurce =]|
Module Hame:
[sbetap
File Name: M‘
|abeltap. abl Erowse...
Tithe: Help I

Thix iz the Top Leved AREL fle.

l - | Reo#] [ HNOM
Hinh 5.28. Hop thoai New Abel — HDL Source
Pé file dugc lién két voi ky hiéu phai dat tén modul giéng voi tén ky

hiéu. Tén file khong can giéng tén ky hiéu nhung dé cho don gian ciing nén
dat tén giéng nhau. Pién vao cic vung van ban nhu sau : Module Name:
abeltop

File Name: abeltop.abl

Title: This is the Top Level ABEL file

Kich OK dé vao trinh soan thao vin ban ISP Synario va sé& thdy khung
lam viéc dugc khoi tao san

59.  Nhap vao ma I¢nh nhu bén dudi phai bdo dam nhap dung &
khoang gitta hai cau lénh TITLE va END nhu trong hinh 5.29

"Inputs

IN1,IN2,IN3 pin;

"Outputs

OUT1,0UT2,0UT3,0UT4 pin;

Equations

OUTI=INI & !IN3;

OUT2=IN1 & !'IN2;
OUT3=!IN1 & IN2 & IN3;

OUT4=IN2 & IN3;
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E?SynaﬁoTextEdﬂor-[abehopabﬂ
[ﬂ File Edit View Templates Tools Options Window Help =18 x|

N EEEEERN R EEEEE

MODULE abeltop

=
TITLE 'This is the Top Level ABEL file.' -J

"Inputs

IN1,IN2,IN3 pin:
"Outputs

OUT1,00T2,0UT3,0UT4 pin;

Equations
QUT1=IN1 & !IN3;
QUT2=IN1 & !INZ;
QUT3=I1IN1 & IN2 & IN3;
OUT4=IN2 & IN3:|

END

a4
«| | >

\Ln14 Col 24 " 16 (#[WR | \Rec Off [NoWrap [DOS INS [NUM [CAP

Hinh 5.29. Trinh soan thao van ban ISP Synario

60. Chon File = Save sau d6 File = Exit. Cha ¥ trong cira so
Project Navigator biéu tuong ké bén abeltop da thay’ d6i, c6 nghia 1a da co
mot file ABEL-HDL tuong ting va n6 sé dugc lién két chinh xac.

15. BIEN DICH ABEL-HDL

61. Trong cac file ngudn trong ving Project ciia Project Navigator chon
abeltop (abeltop.abl), trong ctra s Processes for Current Source kich dtp
vao muc Reduce Logic. Navigator s€ bién dich can than trude khi thuc hién
yéu cau Reduce Logic (t6i thiéu héa). Khi két thiic man hinh Navigator gidng
nhu hinh 5.30
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@R ISP Synario Project Mavigator - TUTOR.SYN
Fle Yiew Souce Pocssz Ootore Jooz ‘Window Hslp

||| &l SteoteasNormal =[] [(Z]x2]

Souices in Pioject: FProcesses lor Current Souice:
F) Demo Praject o7 3 Compile Logic
i ispLS12032-160 TQFP44 3 Chack Syntax
[ dema.abv B Compiled Equations
[E)top (top.sch) I 4®Feduce Logic
G sbe 1op (abzitopach B Reduced Equatians
@) demo (dema.sch)

Double-click to cpen the sclocted cubleclick the dowin the Bzl or sddoct the "Starl” bulbon b storl the procesz. Sdect
FOUMCE. b= ' Praperliss..." bultan ba sl the aroperty adior,
New... | Dpan...l

|Ready

Hinh 5.30. ISP Synario Project Navigator sau khi bién dich ABEL — HDL
16. MO PHONG KET QUA THIET KE

Trong phan nay s&é mod phong toan bo két qua thiét ké, dé thuc hién can
phai c6 mot file véc to thir (.abv) trong phan nay s& chinh sira file véc to thir
da duoc tao ra ¢ cac phﬁn trén.

62. Kich dup 1én file demo.abv trong cira s6 Project Navigator, trinh
soan thao vin ban ISP Synario xuét hién véi ca phap di dugce nhip ¢ bude
39. Chinh stta nhu sau

module demo;

C,X =.C.,.X.;

CLK,TOPIN1,TOPIN2,TOPIN3,TOPOUT PIN;

TEST VECTORS

([CLK,TOPIN1,TOPIN2,TOPIN3]->[TOPOUT])) [c, 0, 0, 0]->[x];

[c,0,0, I]->[x];

[c,0,1,0]->[x];

[c,0,1,1]->[x];

[c,1,0,0]->[x];

[c,1,0,1]>[x];

[c,1,1,0]->[x]

[c,1,1,1]->[x]
END

9

.
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“g';‘/" Synario Text Editor - [demo.aby] H=] E3

File Edit Wiew Templates Tools Options Window Help -||5'|£|

s =3 =10 = S R

X (8] [«] =] (3] [2]

mnodule demo:

CoRE B B

CLK, TOPIN1, TOPINZ, TOPIN3, TOPOUT PIN;

TEST_VECTORS
{ [CLK, TOPIN1

—
0

HHEHEFHEFOOOO

HHEOOHFHFOO

—
[N

|

, D]->[=]:
L 1]1->[=]:
. 0]->[=]:
o 11->[=]:
. 0]->[=]:
sl ]=¥ER]:
. 0]=->[=]:
. 1]1->[=]:

-~
—
—_—

. TOPIN2, TOPIN3]->[TOPOUT])

s

|[Lh 19 Col 7

Hinh 5.31. File
63.

File = Exit

64.

| 23 [#IwWR]| |Rec Off [No‘wrap [DOS INS  [NUM [CaP
vector thir trong trinh soan thdo van ban ISP Synario

Sau khi chinh stra xong chon File = Save, tiép theo chon

Trong Navigator voi véc to thir van con duge chon, kich

dap 1én Equation Simulation Waveform process, cira s6 Waveform

Viewer xuat hién

65.
Waveforms hién ra
66.

Pé xem dang séng chon Edit = Show. Hop thoai Show
v6i day du tén cac tin hiéu
Pé xem cung lac chon TOPINI, TOPIN2, TOPIN3,

TOPOUT va CLK va kich Show. Tung tin hiéu s& hién thi trong
Waveform Viewer

(h.5.32). bong hop

Waveform Viewer,

thoai Show Waveforms, chon File = Save trong ctra sO
tiép theo chon File => Exit
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?_":.-:‘:Waveform VYiewer - History - PLA
File Edit View Object Options Jump Help

570 v
o MMM 1 LI T -
TOPIN1 \ Show Waveforms |
TOPIN2 [| Net Name: [ToPOUT
TOPIN3 ] Show |  Bus> |
TOPOUT Instances: Nets:
TOPOUT
4 el | Push ”Palh: d

Time = 0 Low, output - ABEL

Hinh 5.32. Hop thoai Show Waveforms va Waveforms Viewer
17. THICH UNG THIET KE VOI THIET BI LATTICE

Duy 4n thiét ké hon hop giita so do voi ABEL-HDL d3 hoan tat va da
chay mo phong, chi con budc cubi cung 1a twong thich héa thiét ké véi ho
1spLSI ciaa LATTICE

67. Tu cira s6 Sources in Project trong ISP Synario Project
Navigator chon 1spLSI 2032-150 TQFP44 va quan sat cac qua trinh xu ly
lién quan dugc tao ra

68.  Trong danh sach Processes for Current Source kich dap 1én muc
Fit Design.

Viéc 1am nay s& bat Navigator phai két thiic qua trinh dich va lién két
cac file ngudn lai voi nhau trude khi phan ving va twong thich thiét ké vao
mot phan LSC. ISP Synario Project Navigator s& thém dau kiém khi nhiém
vu thanh cong (h.5.33)
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’ISP Synario Projecl Navioato - TUTOR.SYHN
Fic Yicrs Souce Piocoss Octiore Jaok indow Hdp

[O]Z]&] stroteas normal == 2]

Souices in Project: Eﬂu:a lor Current Source:
[ Demao Praject 5 Update Al Schemalic Files
W]izpLS|Z022-150 ~“CFP44 o '3 Link Design
A demo.shy [# Linked Equations
[®)tap (lop.sch) V& FiDezig-
[M abeliop (abatop.ail [ Pre-Fit Equatians
dema (dema.sch) [2 Signal Cross Referznce
o’ B JEDECFie
El Fitter Repod

[Doubladlick ta choose a diflerer: D able-cick the ilem in the it o zelect tha ' Slait” button o slait the procesz. Select

davice, the "Properlies:.." tutton to slait the pronery edilol.
Ncw...l Opt:n...l Siartl \ficwl Pmpnrtics..l Log...l
|Ready

Hinh 5.33. ISP Synario Project Navigator sau khi twong thich thanh cong

69. Phan mém ispDS+ c6 mot sd diéu khién nguoi dung co thé duoc
truy cap tir Navigator, chiéu sang Fit Design va kich Properties tai phia dudi
day cua ctra ) Navigator, mot hop thoai chira danh sach céac thudc tinh Xuat
hién

70.  Dé xem tat ca cac thong tin lién quan dén viéc tuong thich hoa
kich dup vao ISP Synario Fitter Report, cira sO tutor.rpt hién ra trong ISP
Synario Report Viewer (h.5.34), c¢6 thé cudn ctra s6 report ddi véi dit liéu
thiét ké
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# Synario Acpoit Yicwer M=) E3
Fic Edt Yiow Optioe Window Hceb

& twor.mt =] B3
{1z)pLlSI Devclopment Sycstcom Pluz Relcose 5.0.10, Ape 21 1997 1?:Sﬂ

[D==ign Parancters

IGHORE_FIXED_PIN: OFF

&3 _GLE_IN: 16 ((is)pL3IL000.(is)pL3I2000), 2
&% _GLE_OOT: 4

DOTPUT_FORK: SIH

STRATEGY : AREA

TINING_ANALTCZER : OFE

Design Specification

Design: tutor

Part: izplSI2032-1500T44
v
Al v
[Ln1Cd [2177 [ RO | [Rec Off [No'Wrap (DOS NS [NUOM [

Hinh 5.34. ISP Synario Report Viewer v&i cac chire nang chinh cua
ISP VHDL va ISP Synario
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