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TUYEN BO BAN QUYEN

Tai li€u nay thuOc loai gido trinh nén cdc ngudn thong tin c6 thé duoc
phép dung nguyén ban hodc trich dung cho cidc muc dich vé dao tao va
tham khdo.

Moi muc dich khic mang tinh 1éch lac hoac s& dung v&i muc dich
kinh doanh thi€u lanh manh s& bi nghiém cam.



LOI GIOI THIEU

DE thuc hi€n bién soan gio trinh dio tao nghé Pién t{ cong nghi€p
@ trinh d0 Cao Pang Nghé va Trung Cap Nghé, gido trinh Vi mach s6 lap
trinh 1a mOt trong nhing gido trinh md dun do tao chuyén nganh dugc bién
soan theo n®i dung chudng trinh khung dugc BO Lao dOng Thuong binh Xa
hoi va Téng cuc Day Nghé phé duyét. NOi dung bién soan ngan gon, dé
hi€u, tich hgp ki€n th(c va k¥ ning chdt ché véi nhau, logic.

Trong nhitng nim gan day, cong ngh€ FPGA ( Field Programmable
Gate Array) da va dang phat tri€én manh mé trong linh vuc dién t&r. FPGA
dugc hi€u nhu 12 mOt IC s c6 th€ 1ap trinh dugc, dugc Ung dung trong
viéc xU 1y tin hiéu s0, x 1y s0,...d€ thay thé cic IC sO thong thudng, cOng
kénh. Bang cich s& dung FPGA ngudi thi€t k€ c6 th€ tao ra mOt mach
dién chlc ning thay vi st dung nhi€u IC s&. Chinh vi vay, nhu cau hi€u
bi€t vé IC sO c6 th€ 1ap trinh dUgc néi chung va FPGA néi riéng 1a mOt nhu
cau can thi€t cho cdc cin b0 kY thuat dién tUr.

NOi dung gido trinh dugc b cuc bao gdm 7 bai v&i ndi dung nhU sau:
Bai 1: Gidi thi€u chung vé PLD, CPLD va FPGA

Bai 2: HO CPLD

Bai 3: Ho FPGA

Bai 4: Qui trinh thi€t ké cho CPLD va FPGA cUa hing Xilinx

Bai 5: Phan mém ISE va modelsim

Bai 6: Ngon ngr Verilog HDL

Bai 7: MOt sO chuong trinh Ung dung

Tuy nhién, tiy theo di€u kién cO s& vat chat va trang thi€t bi, cic
trudng c6 thé st dung cho phit hgp. Mac di da ¢6 gang t0 chlc bién soan
d€ dap Ung dugc muc tiéu dao tao nhung khong tranh dugc nhitng khi€m
khuyé&t. Rat mong nhan dugc déng gép y ki€n cla céic thay, cd gido, ban
doc d€ nhém bién soan s€ hi€u chinh hoan thién hon. C4c y ki€n déng gép
xin gUri vé Trudng Cao dang nghé Lilama 2, Long Thanh DOng Nai.

POng Nai, ngay 15 thdng 03 ndm 2013
Tham gia bién soan
1. Chd bién :Ts. Lé Viin Hién
2. Trdn Xudn Thién
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MON DPUN: VI MACH SO LAP TRINH
Ma mo6 dun: MD30

Vi tri, tinh chat, ¥ nghia va vai tro cla mé dun:

- Vi trf cla md dun: M6 dun dugc bo tri day sau khi hoc song

md dun vi x( 1y, vi di€u khién.

Tinh chat cUa mé dun: La md dun bat budc.

Y nghia va vai trd ca mé dun: gidp sinh vién nam bat céc ki€n
thUc va kY ning 1ap trinh FPGA Ung dung vao linh vuc dién
t’, 12 mOt mo dun khong th€ thi€u ddi vGi sinh vién nghé dién
tU cong nghiép.

Muc tiéu clla mé dun:

Trinh bay dugc cdu tao, dac tinh cUa cic ho vi mach sO 1ap trinh
dugc nhu: PLD, CPLD, FPGA...theo nli dung da hoc.

Phan tich dugc cic mach Ung dung vi mach sO 1ap trinh dugc
CPLD, FPGA theo tiéu chudn nha sdn xuat.

Thiét k€ dugc cic yéu cau diéu khién diung CPLD, FPGA theo
yéu cau kY thuat.

- SUa ch{ra, thay thé€ cdc linh kién hu hdng dat yéu cau kY thuat.
- Kiém tra chinh xé4c cdc di€u kién hoat d0ng cUa thiét bj.

NOi dung clla mé dun:

) Thoi gian
So6 A 3 n
TT Tén cac bai trong mo dun Tc“;ng Ly Thuec Kié
sO thuy€t | hanh | m tra
1 |GiGi thiéu chung vé PLD, CPLD, 5.5 5.5 0 0
FPGA, mang logic 1ap trinh dugc
2 |Ho CPLD 5.5 5.5 0 0
3 | Ho FPGA 6 6 0 0
4 | Qui trinh thi€t k€ cho CPLD va 9 4 5 0




FPGA cUa Xilinx

Phan mém ISE va modelsim 15 10 5

Ngon nglr Verilog HDL 34 18 15

Vi€t mOt sO chuong trinh Ung dung 75 4 66
TOng 150 52 91
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BAI 1
GIOI THIEU CHUNG VE PLD, CPLD VA FPGA
M3 bai: MP30 - 01

Gi6i thiGu:

PLD, CPLD va FPGA la cic vi mach sO c6 thé 1ap trinh dugc. Do d6,
trudc khi di sdu vao vi mach sO 1dp trinh ngudi hoc phadi dudc trang bi
nh{ing ki€n thlc tOng quan vé cic vi mach sO c6 thé 1ap trinh dugc.

Muc tiéu:

- Giai thich dugc su can thiét va y nghia trong thi€t k€ logic cla ho
PLDs, CPLDs, FPGA

- Trinh bay cdu tao, y nghia thuc t€ cla vi€c s& dung mang logic 1ap
trinh dugc trong cic yéu cau thi€t k€ phUc tap.

- Phan biét cau tao logic gilta cdc ho PLDs, CPLDs, FPGA.

- Néu pham vi Ung dung cUa cic ho PLD, CPLD, FPGA.

- Phén biét su khac nhau gi(ta PLD v&i CPLD va FPGA.
Céch x4c dinh va Iua chon linh kién trong thi€t k& logic

NOi dung chinh:

1. Lich st phat trién:

Muc tiéu: khdi qudt cho ngudi hoc ndm ré lich st phdt trién cUa vi
mach kha trinh.

Vi mach kha trinh gdm cic dang sau:

% SPLD (Simple Programmable Logic Device) bao gOm céc loai IC
kha trinh PROM, PAL, PLA, GAL. Pac di€m chung cla nhém IC
nay la ch(fa sO 1uong cOng tuong duong vai chuc (PROM) dén vai
trim (PAL, GAL) cOng.

% CPLD (Complex Programmable Logic Device) 1a IC kha trinh phUc
tap thudng dugc ghép tir nhi€u SPLD trén mOt chip don. SO luong
cOng tuong duong clla CPLD dat tU hang nghin dén hang chuc
nghin cOng.
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% FPGA (Field — Programmable Gate Array) 12 IC khd trinh dugc cdu
triic tUr mang céc khoi logic 1ap trinh dugc.

PROM (Programmable Read — Only Memory) dugc phat minh b&i Wen
Tsing Chow nim 1956 khi lam viéc tai Arma Division cUa cdng ty American
Bosch Arma tai Garden, New York. PROM duodc ché tao theo don dat hang
tU luc lugng khong quan MY lic bdy gi® v&i muc dich c6 dugc mot thiét
bi 1uu trlf cdc tham s6 v€ muc tiéu mOt cich an toan va linh dOng. Thiét bj
ndy diing trong mdy tinh clla hé thOng phéng tén 10ra Atlas E/F va dugc gilr
bi mat trong vong vai nim trudc khi Atlas E/F trd nén phO bi€én. PROM la
vi mach 1ap trinh dau tién va don gidn nhdt trong nhém cdc vi mach ban
dan c6 thé 1ap trinh dugc (PLD — Programmable Logic Device).

PAL (Programmable Array Logic) ra dGi cu®i nhling nim 1970. Cau
triic clla PAL k€ thUra cdu tric clla PROM, st dung hai mdng logic nhung
né€u nhu & cic PROM mdng OR la mang 1ap trinh dugc thi & PAL mdng
AND 13p trinh dugc, con mang OR dugc gan cling, nghia 1a cic thanh phan
tich c6 th€ thay dGi nhung t6 hgp cla chiing s€ cO dinh, cdi ti€n nay tao su
linh hoat hon trong vi€c thuc hién cdc ham khdc nhau. Ngoai ra cdu tric
PAL con phén biét vGi PROM 1a & mbi dau ra cla mang OR 1ap trinh dugc
dugc dan bdi khéi logic g0i 1a Macrocell.

PLA (Programmable Logic Array) ra dGi ndm 1975, va la chip lap trinh
th( hai sau PROM. Céu triic cla PLA khong khac nhi€u so v&i cdu triic cla
PAL, ngoai trlt kha niing 1ap trinh & cd hai ma tran AND va OR. NhO cau
tric d6 ma PLA c6 khd ning 1ap trinh linh dOng hon, nhung bu 1ai tOc dd
cUa PLA thap hon nhi€u so v3i PROM va PAL va cic sdn pham ciing loai.
Thuc t€ PLA dugc Ung dung khong nhi€u va nhanh chéng bi thay thé béi
nhing cong nghé mdi hon nhu GAL, CPLD,...

GAL (Generic Array Logic) dugc phdt tri€n bGi cong ty Lattice
Secmiconductor vao ndm 1983. Cau tric cla GAL khong khic biét PAL
nhung thay vi 13p trinh s& dung cong nghé cau chi nghich thi GAL diing
cong nghé PROM CMOS x6a bang dién, chinh vi vay ma d6i khi tén goi
GAL it dugc st dung, ma con goi 1a PAL dugc cdi tién.

Tat cd cic chip khd trinh PROM, PAL, GAL c6 khuy€t di€m 1 thiét
k€ don gidn, chi phi thdp cho sdn xudt ciing nhu thi€t k€, c6 thé chuyén
dé dang tU cong nghé nay sang cong nghé khac. Tuy nhién, nhugc diém
cla né 1a tOc d0 lam viéc thap, sO luong cOng logic tuong duong nho, do
d6 khong d4p Ung dugc nhimg thi€t k€ phlc tap doi hdi nhi€u tai nguyén
va tbc dO cao hon, chinh vi vy ma CPLD (Complex Programmable Logic
Devices) ra d0i.
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CPLD dudc Altera tién phong nghién cltu va ché tao dau tién, nham
tao ra nhitng IC khd trinh dung Iugng 16n nhu' MAX5000, MAX7000. Sau
sU thanh cong cUa hing Altera, thi mOt loat cdc hang khic ciing bat tay vio
nghién cUu ché tao CPLD nhu Xilinx véi cdc dong sdn phdm nhu ho
CPLD XC95xx, Lattice v&i ho ISP Mach 4000, ISP March XO,...

SO lugng cOng cla CPLD ngay cang trd nén nhd cho nhiing Ung dung
16n va phUc tap hon. Nim 1985, cong ty Xilinx dua ra y tudng hoan toan
mdi, d6 1a két hop thdi gian hoan thanh sdn phdm va kha ning di€u khién
dugc cla PLD v&i mat d0 va uu thé vé chi phi cla Gate Array d€ tao ra
FPGA (Field Programmable Gate Array). Hién nay, Xilinx van 1 nha san
xuat chip FPGA s6 mOt trén thé€ gidi. FPGA c6 cdu triic va hoat ddng phlc
tap hon CPLD.

2. Su can thi€t va y nghia thuc té cQa viéc sit dung mang logic c6 thé
1ap trinh duoc:

Muc tiéu: gidi thich cho ngu0i hoc hiéu ré much dich va y nghia cUa
viéc sU dung vi mach kha trinh trong mach dién.

Cic IC sO rat da dang tU thuc hi€n cdc phép tinh kY thuat s6 cin ban
dén cic chlc ning phlc tap khdc nhu: b0 ghép kénh, phan kénh, b0 cOng,
so sanh, bO ma hod, gidi ma, bd d€m,... Ching la cic IC s6 c6 chlic ning cO
dinh, tc 12 mOi IC thuc hién mot ch(& ning chuyén biét. Nhimg linh kién
nay dudc sdn xudt mOt sO lugng 16n d€ ddp Ung nhu cau Ung dung phong
phu.

D& thiét k& mOt mach dién, nha thiét k€& c6 thé chon tU cac IC c6 san
phtt hgp nhat cho mach dién. Phan thiét k€ nay c6 thé dugc chinh sira dé
d4p Ung cic yéu cau chuyén biét cla nhing linh kién nay.

U'u di€ém cla phuong phép nay la:

% Chi phif phat trién thap.

% Van hanh nhanh xung quanh ban thiét k€.

% Tuong d6i dé th(r nghiém cic mach dién

Nhugc diém:

% Céc yéu cau vé kich thudc trong bdng mach 16n.

% Yéu cau vé dién 16n.

% Thi€u tinh bdo mat (C4c bang mach cé thé bi sao chép).

¢ Cic yéu cau vé€ chi phi b0 sung, khodng trOng, dién,...can thiét dé€
chinh sUta ban thi€t k€ hodc trinh bay céc tinh ning khéc.
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P& khac phuc nhitng nhugc di€m cla thiét k€ bang cach st dung cic
IC ¢6 chlc ning cO dinh, cic mach tich hgp Ung dung chuyén biét (ASIC-
Aplication Specific IC) dd dugc phit trién. Cac ASIC da dugc thi€t ké dé
d4p Ung céc yéu cau chuyén biét cla mOt mach va dugc gidi thi€u bdi mot
nha sdn xudt IC. Cdc thiét k€ nay qua phlc tap khong thé thuc hién bang
cach st dung céc IC c6 chlic niing cO dinh dudgc.

U'u di€m cla phuong phép nay la:

% Gidm thi€u dugc kich thudc thong qua viéce s dung mUc tich hgp
cao.

% Gidm thi€u dugc yéu cau vé dién.
% N€u dugc san xudt theo mOt quy md 16n thi chi phi gidm déng k€.

% Viéc thi€t k€ dugc thuc thi dudi dang nay thi hoan toan khong thé
sao chép duagc.

Nhugc diém:
% Chi phi phét tri€n ban dau c6 thé cuc ky 16n.

% Cac phuong phap thtr nghi€m phai dugc phat trién va di€u nay lam
gia tang chi phi.
D€ c6 dugc ciac Uu di€m cUa hai phudng phép trén, dong thoi x{ ly
nh(tng Ung dung 16n va phlc tap thi mang logic 1ap trinh dugc s dung.

V@i cic Uu di€m vé kha niing tdi cdu hinh, tdc d6 hoat dOng, thOi gian
san xudt, gid thanh gidm,... ma mang logic 1ap trinh dugc thudng dugc s
dung trong céc linh vuc:

Thié€t k€& cac 16i IP cho céc linh vuc chuyén dung:

% Ma hoa

% Vién thong (Communication)

% Cong nghiép phat thanh truyén hinh s (Broadcast Industry)
$ XU ly dnh, thi€t k& cic bd codec

% SoC thiét ké cic Core CPU, bus ...

Thiét k€ cdc sdn phdm cong nghé cao va sO lugng it, can dd dac ché
cao. C4ac mdy do, phdt va thu séng vién thong. Mang logic 18p trinh dugc
déng vai trd glue-logic, k€t nbi cdc chip chuyén dung lai va chay mOt sO
chlc ning h6 trg cho CPU nhiing d€ hé thGng nhanh hon, hiéu qud hon.
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3. Cau tric co ban cta PLD:

Muc tiéu: trinh bay cho ngu0i hoc hi€u ré cdu triic co ban cla ho vi
mach kha trinh PLD.

Trong phan nay trinh bay cau triic cla mOt sO loai IC kha trinh thuQc
dong SPLD nhu PAL, GAL, PLA.

3.1 PAL:

PAL dugc cau tric tI cdc mang AND 1ap trinh dugc va cdc madng OR
dugc gan clng, dOng thOi mbi dau ra cla mang OR 1ap trinh dugc dan
bdi khoi logic g0i 12 Macrocell nhu trong hinh 1.1.

=] al c
I | | Méng OR cd dinh
X X * ~ T A
_ ) o
x " | )
_] ; L r
S Tz
) Q
* — % R
— S L,
EEELE
T T 1 ) % E—
hang AMD |&ap trinh dugrc ; ; ; ;
[ - -1 LR gt -] Ma&reoul | rgorcoll

Hinh 1.1 - Cau tric PAL

Hinh 1.2 minh hoa cho ta thdy mOt macrocell (MC). M6i macrocell
ch(ta mot flip—flop, bd mux2 va mux8 va cOng logic ba trang thdi. Tin hiéu
di€u khién cla mux4 c6 thé dugc 1ap trinh d€ cho phép dan tin hiéu 1an
lugt qua cdc dau vao 0, 1, 2, 3 cla b0 mux4 va gl ra ngoai cOng giao ti€p
10. Tuy thuOc vio cau hinh nay ma tin hi€u cé th€ dugc gl ra ngoai 10 hay
khong.
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Hinh 1.2 - Cau triic Macrocell

NhO c6 cdu tric macrocell ma PAL c6 th€ dudgc st dung khong nhiing
dé€ thuc hi€n cic ham logic t6 hOp ma ca cic ham logic tudn tu.
3.2 PLA:

Céu tric PLA khéc cdu tric PAL 1a & ch® PLA c6 th€ 14p trinh G c3
hai ma tran AND va ma tran OR (hinh 1.3).
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Hinh 1.3 - Cau tric PLA
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3.3 GAL

Nhu da trinh bay & phan 1.1, thi cdu tric cla GAL khong khic biét
PAL, nhung thay vi 1ap trinh st dung cdng ngh€ cdu chi nghich thi GAL s(
dung cong nghé PROM CMOS x6a bang dién, do d6 GAL cho phép 1ap
trinh 1ai giOng nhu EEPROM.
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Hinh 1.4 - Cau tric ho vi mach GAL
4. Cau tric co ban cua CPLD:

Muc tiéu: trinh bay cho ngu0i hoc hi€u ré cdu triic co ban cla ho vi
mach kha trinh CPLD.

In-3yztem Progranming Control ler

Hacrocel |2
1 lo 18

Hacrocel 1=
1 to 18

FastCONMECT Switch Matrix

2 oor 4

i

Hinh 1.5 — Cau tric co ban cta CPLD

Thiét bi khd trinh phUc tap CPLD (Complex PLD) c6 mat d0 logic cao
hon so v&i cdc PLD don gidn di xem xét & phan trén. CPLD bao gdm nhiéu
mach logic, mOi mach cé th€ coi 12 mOt SPLD. Trong mOt mach don chi
thuc hién c4c chlc ning logic don gidn. C4c chUc niing logic phlc tap can
sO lugng khoi nhi€u hon, s dung ma trén lién két chung gilta cic khbi d€
tao k&t nGi. CPLD thuGng dung d€ di€u khi€n ghép cOng phlc tap G tdc
do rat cao (5ns, tuong dudng v&i 200MHz). Cau triic cO badn clla CPLD
dudc minh hQa trong hinh 1.5.
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CPLD c6 cdu triic ddng nhat gdbm nhi€u khéi chlc ning "Function
Block" dugc két nbi v&i nhau thong qua mOt ma tran két nOi
"FastCONECT Switch matrix'". M0i khoi function block gdm c6 mOt khoi
logic - gbm cdc dang tich AND va OR sdp x€p giOng PLA hodc PAL, cho
phép thuc hién cic ham logic t6 hop, va nhi€u khGi MC (Macrocell) c6
chUra tai nguyén 1a céc Trigd cho phép xdy dung céc thanh ghi va mach tudn
tU. Phan 16i bén trong clla CPLD dugc n0i ra bén ngoai thong qua cic khoi
vao ra I/0 cho phép thi€t 1ap chlc ning cho cic chan cla IC c6 chUc ning
vao hodc ra hodc vUa 1a chan vao vUa 1a chan ra, ngoai ra con c6 th€ thi€t
13ap cdc chan I/0 nay 1am viéc & cdc mUc logic khac nhau, c6 di€n trd pull-
up hodc pull-down,...

VGi cdu tric dOng nhat, gid thanh ré, tinh ning kha manh, dé st dung
nén CPLD d3 va dang dugc sU dung rat rOng rai trong thuc t&, gitp cho nha
sdn xudt phat tri€n nhanh sdn pham cUa minh v&i gid thanh ré. Pdc biét
hién nay cdc hang da phat tri€n cdc ho CPLD vdi tinh niing rat manh, cong
sudt tiéu thu thap, ching dang dugc si dung rat nhi€u dé€ phat trién cic
sdn pham dién t{, vién thong, cong nghé thong tin, nhat 1a trong cic thiét
bi cam tay, di dOng...

Trong thuc t€ rat c¢6 nhi€u loai CPLD khdc nhau, cUa cédc hing khic
nhau, va da dudgc phat tri€n v&i nhi€u chlng loai, thé hé CPLD khdic nhau.
Cau tao, dung luQng, tinh ning, dac diém, Ung dung... cUa moi loai CPLD
ciing rat khac nhau. Trong gido trinh nay khong di sau trinh bay cdu tao cu
th€ cla tat cd cdc ho CPLD, ma chi trinh bay ki€n tric chung don gidn
nhat cla CPLD. Khi st dung cu th€ loai CPLD nio, ngU0i hoc nén tham
khdo céc tai li€u khdc, nhat 1a tham khdo céc tai li€u kY thudt dugc cung
cap kém theo cdu kién do cic hing dua ra (datasheet). Céc hing dién t( nGi
ti€ng trén thé gidi dang s3 hitu, phat tri€n, cung cap cic loai linh kién
CPLD la Xilinx, Altera...

5. Cau tric co ban cla FPGA:

Muc tiéu: trinh bay cho ngU0i hoc hiéu ré cdu triic co ban cla ho vi
mach kha trinh FPGA.
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Hinh 1.6 — Cau tric clla FPGA

Hinh 1.6 trinh bay cdu tric tOng quan nhat cho cic loai FPGA hién
nay. Cau tric chi ti€t va tén goi cUa cdc thanh phan c6 th€ thay d6i tuy theo
cdc hang san xudt khic nhau, nhung vé ¢ bdn FPGA dugc cdu thanh tU
cdc khoi logic (Logic Block), s6 luong cla cdc khOi nay thay d6i tUr vai
trim dé€n vai chuc nghin, va dugc bd trf dudi dang ma tran, chiing dugc
k€t ndi v&i nhau thong qua hé thOng cdc kénh n0Oi khd trinh. Hé thOng nay
con c¢6 nhiém vu két ndi vGi cic cOng giao ti€p vao ra (I0_PAD) cla
FPGA. SO 1ugng céc chan vio ra thay dGi tU vai trim d€n hang nghin chan.

Bén canh cic thanh phan chinh d6, nhiing FPGA ¢& 16n con dudc tich
hop clng nhiing khGi thi€t k€ san ma thuat nglt goi 12 Hard IP cores, cic
IP cores nay c6 th€ 1a cic b0 nhd RAM, ROM, cic khOi thuc hién phép
nhan, khOi thuc hién phép x(r 1y tin hi€u sO (DSP),...b0 vi xU 1y c¢& nho va
vUa nhU Power PC hay ARM.

6. Su khéc biét giita PLD, CPLD va FPGA:

Muc tiéu: trinh bay va gidi thich cho ngU0i hoc hi€u ré su khdc biét
gilta PLD, CPLD va FPGA.

CPLD la dugc cdu thanh tU cidc SPLD, do d6 & day ta xem xét va so
sanh gi(ta cac dong IC kha trinh CPLD va dong IC kha trinh FPGA.

Bang 1.1 — Bang so sanh CPLD va FPGA
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CPLD FPGA
Cau triic theo mang cic dang tich Cau tric dua vao LUT
Madng két nGi trung tam Ma tran két nGi 2 chiéu X - Y
Mat d0 tich hgp trung binh Mat db tich hgp cao
Ty 1€ sO chan I/O trén macrocell Ty 1€ sO chan I/O trén macrocell
16n nho

Cau hinh dugc luu lai khi mat Cfi'lu hinh nap vao SRAM, khi
dién, va hoat ddng khong doi mat dién sé khong con, can cé

trong qud trinh hoat dOng b0 nh& cdu hinh PROM, cau hinh
c6 th€ dugc nap trong qud trinh
hoat dOng

Cau triic dOng nhat Cau triic khdong dOng nhat

Nhiéu tai nguyén: DLL
(delay_Locked Loop: vong khoa
pha tré), bd nh&, cic b6 nhan,...

Ung dung: mia héa va gidi ma Ung dung: PCI (Peripheral

logic, cac mdy trang thai hay cac Component Interface), giao ti€p
giao dién bus chudn (SPI, 12C, n0i ti€p tdc db cao va cic bo vi
...), Uu diém nbi bat khi thiét ké x(r 1y Ung dung,...uu thé nbi
cdc mach logic nhi€u dau vao bat khi thiét k€ phUc tap, can

nhi€u tai nguyén.

7. Ph&n mé&m ho tro:

Muc tiéu: gi0i thiéu cho ngudi hoc nhitng phdn mém ho tro khi thiét
k€ mach dién st dung vi mach kha trinh.
MO0i hing sdn xudt IC kh3 trinh FPGA khic nhau cung cap nhiing

phan mém 1ap trinh khic nhau nhu: phan mém Quatus cUa Altera, ISE cUa
Xilinx,...

DE thuc thi md phOng thi mOi phdn mém cla hang déu ho trg cdng cu
mo phdng nhu: cdng cu ISIM trong phadn mém ISE cUa hing Xilinx,...ngoai
ra Mentor Graphics Corporation cung cap phan mém modelsim, 12 mOt
cong cu ho trg rat manh cho viéc thuc thi mé phong thiét ké.

Trong ndi dung gido trinh nay sé€ trinh bay chi ti€t viéc thi€t k€ 1ap
trinh chip CPLD va FPGA cUa hang Xilinx trén phdn mém ISE va cong cu
m6 phOng ISIM cla hing Xilinx, va phan mém mo6 phOng modelsim cla
Mentor Graphics Corporation.

YEU CAU VE DPANH GIA KET QUA HOC TAP BAI 1:




