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NGHIEN CUU CHE TAC MAY PEM XUNG NHANH SU DUNG LINH KIEN
LOGIC LAP TRINH MAX 7160S

Pinh S§ Hién, H6 Hdn Tin, Nhan Nguy&n Minh Xuin
Khoa Vit ly, Truding Pai hoc Khoa hoc Ty nhién - DHQG-HCM
(Bai nhdn ngay 27 thdng 7 ndm 2004)

TOM TAT: Bai bdo mé td nguyén tic hoat dong va ddc trung cia mdy dém xung nhanh
duge ché tao trén co s& linh kign ldgic lIdp trinh MAX7160S. Ddc bigt mdy cd thé dém cdc xung
nhanh vdi tdn s tdi 100 MHz. Do dugc ché tao béng linh ki¢n l6gic ldp trinh nén dung cu gon
nhe va ¢o cong sudt tiéu thy thap.

Céng trinh nay dugc thic hién tai By mon Pién it -Vién thong, Khoa Vit Iy, Truong Pai
hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Tp. HCM

Céng trinh dugc thuc hién trong khuén khd ciia dé tai nghién ciu trong diém PHQG
HCM, ma sé B2003-18-27TP.

. MGPAU

Thiét k& ché tao dung cu dién tf dya trén linh kién 16gic 1ap trinh (PLD) dang thu hiit nhiéu sy
chi y cla cdc nha thi€t k&€ hé thong vi PLD c6 mét dd cao, cong sudt tiéu thu thip va tdc do cao.
Trong s6 cdc nha cung cip linh kién 16gic l1dp trinh hang diu trén th€ gidi nhu Xilinx, Actel,
Quicklogic, Algotronix, v.v... thi hing Altera 12 mdt nhd cung cdp ndi ti€ng nhat. Altera da cung cip
cic ho linh kién logic ldp trinh nhu: MAX3000, MAXS5000, MAX7000, MAX9000, FLLEX6000,
FLEX8000, FLEX10K vd APEX20K. Tat c4 cdc ho linh kién cla hing Altera déu dudc ché tao dua
trén quy trinh CMOS ¢6 mit do 1&n tdi 1,5 triéu cdng trén moét chip. MAX7000 dudc xem 13 mdt trong
nhitng ho linh kién dugc ch€ tao thanh cong clia Altera vé mit do, cong sudt tiéu thu ciing nhu t5c d
va dic biét 12 kha ning 1dp trinh trong hé théng (ISP). Muc dich ctia cong trinh nay 12 tin dung nhitng
uu diém ndi trdi ciia ho linh kigén MAX7000S (MAX71608S) clia hing Altera nhu mit do cao, cong suit
tiéu thu thap, t6c dd cao va dic biét 1a khd ning 1ip trinh rén hé théng ISP dé ch€ tao mdy dém
nhanh vdi tdn s& 1&én t6i 100 MHz.

IL. NGUYEN TAC HOAT PONG
1. M6 td tong qudt ho linh kign MAX7000 [1, 2, 3]

Ho MAX7000 12 PLD mit dd cao, dic trung cao dua trén ki€n tric MAX th& hé thd hai clia
Altera. Pugc sin xuit v6i cong nghé CMOS tién ti€n, ho MAX7000 dva trén EEPROM, cung cip 600
t6i 5000 cOng c6 thé sit dung dudc, lap trinh trong hé théng (ISP), sy tri hodn tif chin nay téi chin kia
12 5ns va t6c d6 dém 1én t6i 178,6 MHz.

Nhitng linh kién MAX7000 c6 thé 1ap trinh ngay trén hé théng dudc goi 1a ho MAX7000S, bao
gdm nhiing linh kién nhu: EPM7032S, EPM7064S, EPM7128S, EPM7160S, EPM7192S va EPM72568S.
Linh kién EPM7160S ¢6 s c8ng cuc dai ia 3200 véi 160 t& bao vi md.

Kié&n triic MAX7000 hd trg 100% mé phéng TTL va tich hgp mét dd cao cdc chic ning ciia SSI,
MSI, va LSI. N6 tich hgp d& dang nhiéu linh kién trong pham vi tit PAL, GAL va 22V10 tdi céc linh
kién FPGA. Vdi tdc dd, mit dd va tai nguyén vao/ra cé thé so sdnh véi mang céng mil na thong
thudng, nhitng linh kién MAX7000 12 mot sy thay thé 1y twéng d6i v6i nhitng mang cdng. Nhirng linh
kién ho MAX7000 c6 nhifu kiéu déng géi, gdm PLCC, PGA, PQFP, RQPF, va TQFP.

Nhitng linh kién MAX7000 ding cdc t€ bao CMOS EEPROM dé hién thuc cic ham lbgic. Kién
tric MAX7000 kém theo nhiéu loai ham 16gic n6i ti€p va k&t hgp doc 1dp. Nhirng ]mh kién nay c6 thé
dudc lap trinh va xda 1&n ti 100 1an.

Nhirng linh kién MAX7000 c6 tir 32 t6i 256 t& bao vi md dugc k&t hgp thanh nhitng nhém véi 16
t&€ bao vi md, dudc goi 1 khdi mang 16gic (LAB). Mbi t& bao vimé cé mot ming AND iip trinh dudc,
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cdng OR ¢& dinh va mot bd ghi ¢6 thé ciu hinh véi cc chitc ning ddng hd, cho phép, xod va dinh sén
14p trinh doc 1ap. P& tao nén cdc ham l16gic phitc tap, m&i t& bao vi m6 ¢ thé€ dude bd sung ci hai ham
tich m& rong c6 thé chia sé dudc va song song (8¢ dd cao cung cAp I&n téi 32 ham tich trén mot t& bao
vi mo.

Ho MAX7000 cung cip sy t8i uu vé tdc dd hodc cong sudt 1ap trinh. Nhitng phan téc do tdi han
clia mot thiét k& c6 thé hoat dong & tdc dd cao hodc cong sudt toan phin, trong khi nhitng phin con lai
gidm t6c dd hodc cong sudt thdp. Sy toi vu nhitng tinh ndng vé t6c dd hodc cdng sudt cho phép nha
thi€t k& dinh cdu hinh cho mét hodc nhiéu hon s8 t&€ bao vi md dé van hanh & cong suit 50% hoic thdp
hon, trong khi d6 chi thém vio m6t khodng thdi gian tr1 hodn nhd. B diéu khién 18i ra cla t4t ca
nhitng linh kién MAX7000 (ngoai trif nhitng linh kién ¢6 44 chin) cé thé dudc thi€t 1ap cho cd hai thé
lam viéc 3,3V hay 5,0V. Nhitng linh kién MAX7000 ciing cho phép sit dung trong cdc hé théng cé
nhiéu mic dién 4p.

Ho linh kién MAX7000 dugc hd trg bing hé th&ng phdt trién phin mém MAX+PLUS II cia
Altera.

Ho linh kién MAX7000 c6 thé dugce 1ap trinh nhd khdi 1ap trinh chii (MPU) hoic bing cdp tai ndi
ti€p BitBlaster hoidc cdp tdi song song ByteBlaster cho 14p trinh ISP.

2. Nguyén tdc hoat dong ciia mday dém 100 MHz

So d6 khﬁ’l cﬁa mz'ly dé{m 100 I\{IHZ dIIGC INPUT L p! SCHMIT 06 LED
trinh bay trén hinh 1. Mdy dém bao gom: mach AMP. T DISPLAY
khu&ch dai 16i vao, mach khdi phdt trigger v 4

o g P co o aA x
schmitt; mach,?df;:m 16gic; m'fxz phat c_i;mg ho 10 | rocic PLD
MHz; chuyén magh diéu khién; PLD BUFFER MAX7160S
MAX7160S; mach chi thi 06 LED bdy doan va INPUTS
mach bién ddi AC thanh DC. M4y. d€m c6 hai 1
ch& d6: d€m xung cé bién dd nhd va xung logic POWER CLOCK BUTTONS &
TTL. Néu xung vao c6 bién dd nhd hon 1,5 V, ta SUPPLY GEN. 10 SWITCHES

¢6 thé dua xung t6i bd khuéch dai vao (AD811)
qua ting khdi phdt bing trigger schmiit (bd so
sanh AD790) téi mach dém 16gic (74F244) d€ tao nén xung c6 bién d6 chudn TTL. N&u xung vao cé
bién do chudn TTL ta c6 thé dua truc tiép 16i 18i vao bo dém 16gic d€ dua t6i 161 vao d€m. Mach dém
dudc hién thuc bing PLD MAX 7160LCS84-10 thuc hién cdc chic ning cla chip d€m nhu sau: dém
thap phan v&i dung Iugng 10°-1; gidi ma dong; mach diéu khién quét LED va gidi ma dong; mach diéu
khi€n d&€m; chon kiéu dém (bing tay hoic ty dong); bdo tran va dinh thdi gian d€m. Mach mdy phat
xung ddng hd 12 loai mdy phdt xung 8n dinh bing thach anh véi tdn s6 10 MHz (MXO-11A).
Nguén nudi chinh ciia mdy dém

So db nguyén 1y clia ngudn nudi may d&€m dugc trinh by trén hinh 2. Nguén nudi ndy dugc st
dung cho chip d€m va LED bdy doan chi thi s6 dém trén mat miy.

Hinh 1. So d6 khéi clia mdy dém nhanh 100 MHz
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Hinh 2. Sd dd nguyén 1y clia ngudn nubi may d€m nhanh
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Mach vao ciia mdy dém

Muc dich chinh ciia viéc thi€t k&€ mach vao clla mdy d€m 12 d€m céc tin hiéu bién do bé va tin
hiéu chudn TTL (ch& dé DISC va TTL). Ch€ d6 DISC tudng ng vdi viéc chon kénh tin hi¢u vao c6
bién dd nhé nén dudc dua qua mach khu€ch dai nhanh AD8I11 rdi sau d6 chuyén tin hiéu vao nay
thanh xung vudng (ding AD790) dé tao xung vudng ECLK dua vao chip d&€m. Con ch& do TTL tuong
{tng véi tin hiéu 181 vao cé dang xung vudng theo chuidn TTL nén khong cin dua qua mach khué&ch dai
ma c6 thé dua truc ti€p vao ting dém 74F244 d€ hinh thanh lai xung vudng dva vao chip dém. So db
mach khuéch dai tin hiéu bé 16i vao vdi chon phin cyc va thé ngudng st dung khuéch dai thuit todn
ADS811 dudgc trinh bay trén hinh 3. AD 811 la bd khuéch dai vidéd cé tdc do cao (2500 V/ps); bing
thong cuc dai 140 MHz; bién d6 nhiéu 1,9 nVVHz .
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Hinh 3. Mach khu&ch dai 181 vao chon phin cuc
cho tin hién bé it dune AD R11

Hinh 4. Mach chuy&n déi gita ch& 49 DISC va TTL

So dd nguycn ly ctia mach chuyén d8i 16i vao dugc trinh bdy trén hinh 4. BNC INPUT la 16i vao
clia tin hiéu cin do, gdn trén mit mdy.

Chuyé&n mach SW duing dé chuyén ddi giita hai ch&€ d6 TTL va DISC. Khi SW dudc bat 1én ché&
d6 DISC duge chon thi tin hiéu & 15i vao BNC dua qua mach khuéch dai hinh thinh xung vudng. Khi
SW dugc bat xudng chon ch& dd TTL thi tin higu 161 vio theo chuin TTL dugc dua qua han ché bién
d6 xung dé bdo vé phin mach phia sau khi bién do 16i vao qud 16n. Hai diét D11 va D12 dudc sit dung
dé han ch& bién do xung vao khong vugt qua +5V. Mach dém 74F244 c6 dac tinh Schmitt Trigger nén
6 khd ning loai bd n'ii&u 12 mach dém rat t6t cho tin hi¢u 1dgic nhanh. Hon thé nita 74F244 c6 thdi
gian tri hodn nho (tiéu biu TD = 3 ns) cho tin s6 hoat dong trén 100MHz. L&i ra cia 74F244 1A tin
hiéu TTL (ECLK) dudc dua vao chip d&€m nhanh.

Chip dém nhanh MAX71 160LCS84-10
Sd d& nguyén Iy clia chip d€m nhanh dudc trinh bay trén hinh 5.

Anh chup toan bd mdy phdt xung chuidn va mdy d€m nhanh 100 MHz dudc trinh bay trén hinh 6.
Anh chup mit mdy chi ti€t hon dugc trinh by trén hinh 7.

Pic trung k¥ thudt co bin ctia mdy d€m xung nhanh 100 MHz

a Tan s& d€m cuc dai: 100 MHz.

. Dung lugng dém: 106 - 1.
s D nhay 16i vao & ch& do DISC.: 5mV.

. Trd khdng 18i vao: 1kQ.

® Thdi gian dinh trude: 10 ms +1000s.
° Thé& nguén AC: 220 V.

III KET LUAN

Lin ddu tién tai Pai hoc Khoa hoc Ty nhién, PHQG Tp. HCM mét mau mdy dé€m xung nhanh
100 MHz d3 dudc ché tao trén cd s8 linh kién 1dp trinh EPM7160LCS84-10 va cong cu phdt trién phin
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mém MAX+PLUS II 1am viéc trong ch€ do ldp trinh trong hé théng s dung cip tai song song
ByteBiaster, gidp ta nhanh chéng ti€p cin dugce vdi cong nghé VLSI dang 1a trung tdm ciia cong nghé
ché tao vi mach hién nay. Do sif dung linh kién 16gic 13p trinh cho nén miy d&m c6 mach in ché tao
don gidn, gon nhe va hoat dong tin ciy [4].

Cong trinh dugc thyc hién trong khudn khé cla dé tai nghién citu trong diém PHQG HCM, mi
s& B2003-18-27TP.

DESIGN AND CONSTRUCTION OF FAST COUNTERUSING PLD OF
MAXT7160S

Dinh Sy Hien, Ho Han Tan, Nhan Nguyen Minh Xuan .
Faculty of Physics, University of Natural Sciences, Vietnam National University — Ho Chi Minh City

ABSTRACT: This paper describes operational principle and performance of fast counter/timer
based on PLD of MAX7160S. Specially, the counter can count fast impulses with frequency up to 100
MHz. Due to using PLD of MAXT71608S, the instrument is compact and has low power consumption.

This work has been performed ai Department of Electronics & Telecommunications, Faculty of
Physics, University of Natural Sciences, VietNam National University — HoChiMinh City.

This work has been supported within the framework of project of Vietnam National University-Ho
Chi Minh City, No B2003-18-27TD.

TAILIEU THAM KHAO

[1]1. Digital Library 2000, Altera Corporation, 2000.

[2]. Digital Library 2003, Altera Corporation, 2003.

[3]. MAX 7000 Programmable Logic Device Family, Altera Corporation, 2002.

[4]. Pinh Sy Hién, Bdo cdo nghiém thu dé tai nghién citu trong diém PHQG Tp. HCM, 2004.

e - - :"‘ :'l - :'I » el I' T il E
N 3 [ o ¥ 1
= A Bt Y e’ B H B =

s wle s E——r—— )
[ = 5 z L - b g
it dowy e i - G : 7
s i oy PR =
. T n g =
i Lt 6 ik 2 - B %
v
L o {m7160LCE0S_1 u 5
.= == T - g
N TR 1= 5—H & =
% Sl - e = L — =
* ek e e
s o -
il e wim s —ar— ey e
i gt fl —u:: E"I—!ﬂ—rg': E
Bl F’ = ﬁ'_‘Ll L e
B e ——— o wr—’
ot S ee—=— :
——— T hu
- - (127) L A0S .3
il :
E:D 1 P
ey l'&
hon w
i
—Anh -

Hinh 4.18. So 46 nguyén 1y clia mdy d€m nhanh sit dung chip d€m EPM7160LCS84 - 10
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Hinh 7: Mt mdy clia mdy phat xung chufn va mdy d€m xung 100 MHz
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