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TOM TAT: Bai bdo nay mé td nguyén tdc hoat djng va ddc trung ciia mdy phdt xung
ngdu nhién trén co sé linh kién logic Igp trinh MAX7064S. Do dugc ché tao bing chip ldp trinh
nén dung cu gon nhe va tiéu tén céng sudt thap.
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L MG PAU

My phit xung c6 phin b& ngdu nhién dugc si dung khd rong rdi dé kiém tra cdc dung cu va
linh kién dién t [1, 2, 3, 4]. C6 hai phudng phdp tao xung ngdu nhién la phuong phdp tudng tv [1, 4]
va phuong phdp s8 [2, 3]. P€ ¢6 dugc xung ngdu nhién biing phuong phdp twong t ngudi ta st dung
cdc linh kién dién tif nhu trd, didt, transistor 1am ngudn phdt tap 4m sau d6 khué&ch dai va diéu khién
dé c6 tdn s6 phat xdc dinh. Phudng phdp s6 sit dung céc bd ghi dich c6 phdn hdi d€ tao nén xung ngiu
nhién tif xung tuin hoan. Ngudi ta nhin thiy riing 5n tai sy tudn hoan trong cic mdy phat xung ngiu
nhién bang phuong phap s5. N&u goi n 1a s8 bd ghi dich thi cif sau (2°— 1) sy kién thi phin b& dugc lap
1ai.. Thi du vdin = 41 thi sau 2999023255551 sy kién, phin b8 1dp lai. Phuodng phédp s6 ¢6 wu diém 14 si
dung cdc linh kién s chudn nén don gidn va hoat ddng tin cdy hdn so v6i phudng phdp tudng ty.

Muc dich ciia cOng trinh nay la sit dung linh kién 16gic 1ap trinh MAX7064S nhim ché tao mdy
phit xung ngdu nhién bing phudng phdp s& dé sit dung trong cic phong thi nghiém dién t& — vién
thong.

IL. NGUYEN TAC HOAT PONG
1. M6 ta tdng quét ho linh kién MAX7000 [5, 6, 7]

Ho MAX7000 la PLD mit dd cao, dic trung cao dua trén kién tric MAX th& hé thit hai cia
Altera. Pudc sdn xuit véi cdng nghé CMOS tién ti€n, ho MAX7000 dua trén EEPROM, cung cap 600
t6i 5000 cong c6 thé sit dung dudc, 1ap trinh trong hé théng (ISP), sy tri hodn ti¥ chin nay tdi chin kia
12 5ns va téc do6 dé€m 1én t§i 178,6 MHz.

Nhirng linh kién MAX7000 c6 thé 14p trinh ngay trén hé théng dudc goi 1a ho MAX70008, bao
gdm nhitng linh kién nhu: EPM7032S, EPM7064S, EPM7128S, EPM7160S, EPM7192S va EPM72568S.
Linh kién MAX7000S (EPM7064S44-7) c6 s6 cdng cuc dai1a 1250 vdi 64 t& bio vi mé.

Kién tric MAX7000 hé trg 100% md phdng TTL va tich hdp mat d cao céc chifc ning cla SSI,
MSI, va LSI. N6 tich hgp dé dang nhiéu linh kién trong pham vi tit PAL, GAL va 22V10 t6i c4c linh
kién FPGA. Vi t6c do, mat do va tai nguyén vao/ra c6 thé so sinh vdi méng c¢dng mit na thdng
thutng, nhing linh kién MAX7000 12 mét sy thay thé 1y twdng d6i v6i nhitng méng c8ng. Nhitng linh
kién ho MAX7000 c6 nhiéu ki€u déng géi, gdm PLCC, PGA, PQFP, RQPF, va TQFP.

Nhirng linh ki¢n MAX7000 ding céc t& bio CMOS EEPROM dé€ hién thuc cdc him 16gic. Kién
triic MAX7000 kém theo nhiéu loai ham l6gic ndi ti€p va két hop doc lap. Nhitng linh kién ndy c6 thé
dugc 1ap trinh va x6a 1én t6i 100 1an.

Nhirng linh ki€én MAX7000 c6 tir 32 t8i 256 t&€ bao vi mé dudgc két hgp thanh nhitng nhém vdi 16
t& bao vi md, dudc goi 12 khdi mang 16gic (LAB). M&i t&€ bio vi mb c6 mdt médng AND lap trinh dugc,
cdng OR c§ dinh va mot bo ghi ¢6 thé ciu hinh véi cdc chifc ning ddng hé, cho phép, xo4 va dinh sin
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1ap trinh déc 1ap. P& tao nén cdc ham l6gic phic tap, m&i t€ bao vi md c6 thé dugce bd sung c hai
ham tich m& rong c6 thé chia sé dudc va song song t6c dd cao cung cip 1én t6i 32 ham tich trén mot t&€
bao vi md.

Ho MAX7000 cung cip s t8i vu v& t8c dd hoac cong suit lip trinh. Nhitng phin t8c dd t6i han
clia mot thi€t k& c6 thé hoat dong & t6c dd cao hodc cong sudt toan phin, trong khi nhitng phin cdn lai
gidm t8c do hoic cong sudt thap. Sy 181 wu nhitng tinh ning vé tdc do hodc cdng sudt cho phép nha
thi€t k& dinh c&u hinh cho mat hodc nhiu hon s8 t& bio vi md dé€ vin hanh & cong sudt 50% hojdc thip
hon, trong khi d6 chi thém vio mdt khodng thdi gian tri hodn nhd. B diéu khién 18i ra cda tit cd
nhitng linh kién MAX7000 (ngoai trir nhitng linh kién c6 44 chin) c6 thé dudc thi€t 1ap cho cd hai thé
1am viéc 3,3V hay 5,0V. Nhitng linh kién MAX7000 ciing cho phép sl dung trong cdc hé théng c6
nhiéu mic dién 4p.

Ho linh kién MAX7000 dudc hd trg bing hé thong phdt tri€n phin mém MAX+PLUS II cla
Altera. .

Ho linh kién MAX7000 c6 thé dugc 14p trinh nhd khéi 14p trinh chid (MPU) hodc bing cdp tdi
ndi ti€p BitBlaster hoic cdp tdi song song ByteBlaster cho lap trinh ISP.

2. M td may phat xung ngiu nhién

V& thyc chit mdy phat xung ngiu nhién c6 hai chifc ning chinh: thif nhit tao ra xung c6 phin bs
ngAu nhién va thit hai dm c4c xung ngiu nhién, tuin hoan ciia mdy phat va c6 thé 1am vigc nhu mot
m4y d&€m doc 1ap dé d€m cdc xung ngoai. Sd d6 khdi clia mdy phat xung ngiu nhién dudc trinh bay
trén hinh 1. Mdy phét xung bao gdm: mach phat xung déng hd; mach ph4t xung ngiu nhién, thi ké;
mach d&m; mach chi thi LED bdy doan va mach diéu khi€n khéi phdt — dimg d€ém (START-STOP).
Mach didu khién START-STOP diéu khién khdi phdt va ding d€m bing tay. Mach thi k&€ c6 chifc
ning tao xung didu khién; tao xung déng hd cho mach tao xung ngiu nhién va dinh thdi gian dém.
Mach tao xung ngiu nhién tao ra cdc xung c6 phin b8 ngiu nhién tir cdc xung tudn hodn. Mach dém
c6 th€ d&€m xung theo thdi gian dinh trudc clia thl k&; d€m xung do bin thdn m4y phat xung ngdu
nhién tao ra vi d€m xung ngodi. Mach gidi ma va hién thi LED bdy doan gidi ma cdc xung tif mach
d&m va chi thi s§ d€m trén sdu LED bdy doan véi dung lugng (10° — 1). Mach bién ddi AC-DC bién
d8i th€ xoay chidu 220 V thinh céc thé mdt chidu Ve (+5 V) cung cip cho toan mdy.

Mach START/STOP

Sd db nguyén 1y ciia mach START/STOP dudc trinh bay trén hinh 2.

Khi tin hiéu START di'gc kich hoat, tin hiéu CLR x6a b d&€m va 16i ra Q cida flip-flop, IC 30
ning 1én mifc cao, cho phép x ing cAn d€m di vao bo d€m (E_Counter).

Khi tin higu STOP hoa: thdi gian d&m k&t thic xua't hién s& x6a Q cia flip-flop IC 30 xudng
miic thap, khéng cho phép tin hiéu vao bd d€m.

Mach START/STOP cdn bdo bd d€m tran, nhd tin hiéu OVF_Counter 14y tit bd d€m. Khi bd
d&€m bi tran, tin hiéu OVF khéi phat flip-flop, IC27 chuyén 18i ra Q 1én mitc cao din téi LED OVF
sdng.

Mach thi k&

Sd d8 nguyén 1y clia mach thi k&€ dudc trinh bay trén hinh 3. Thuc chit ddy 12 bd chia tin s6. T
IC phét xung tuin hoan 10 MHz bd chia tin s c6 nhiém vu tao ddy xung c6 tdn s6 thdp hon thong qua
céc IC tudng duong 74390 14 hai b d&€m thap phan doc lap.

Véi céch nSi QA hdi ti€p vé& CLKB, QD n6i v6i CLKA cia mach d&€m k& ti&p, ta chia tin s& 100
1an.

Theo cdch mic mach nhu hinh 3 ta tao dugc xung tuan hoin vdi ddi tdn s8: 1 MHz, 100 kHz, 10
kHz, 1 kHz, 100 Hz, 50 Hz, 5 Hz, 0.5 Hz, 0.0 5Hz.

Riéng tin hiéu CLR dudc ndi chung véi nhau va nhin xung tir b diéu khién START/STOP

B6 chia tin s, ngoai nhiém vu chia tdn s& né cdn ddm nhin cd viéc dinh thdi gian cho bd dém.
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Mach tao xung ngdu nhién

So d& nguyén 1y clia mach tao xung ngiu nhién dugc trinh biy trén hinh 4. Mach tao xung ngu
nhién bao gdm 06 bd ghi dich 8-bit twong dudng 74164 mdc noi ti€p nhau. Loi ra QC cia bd ghi dich
diu va 16i ra QA cita bd ghi dich cudi dudc ndi téi 161 vao c8ng XOR con 16i ra cdng XOR (IC13) ndi
t8i 16i vio AB ciia IC! tao nén mach lién két nguge. Quy tdc ndi lién k&t ngude dudc trinh bay trong
bang 1. Thi du: Mot thanh ghi dich hdi ti€p c6 7 bit va bit thit nhat, bit thit bdy hdi ti€p vé 16i vao cla
bit thit nhat thdng qua céng XOR, sé& tao dugc xung ngiu nhién c¢6 127 trang thdi khdc nhau. Tuong ty,
n€u c6 41 mddun -2 duge mic ndi tiép v4i nhau thi bit thit 3 va 41 (hodc bit tht 20 v6i 41) duge hdi
ti€p dé tao ra chudi xung ngdu nhién c6 2"' -1 trang théi. 3 day trudng hop 41-bit dudc sit dung. Sd dd
hinh 4 trinh bay cdch tao mach phat xung ngdu nhién vdi 2*' -1 trang th4i.

Bdng 1. D5 dai cuc dai khi st dung cdc bd ghi dich

BAC (n) CACBACNOI PO DAI LIEN TIEP
LIEN KET NGUGC a1y
7 1,7 hoic 3,7 127
9 49 511
10 3,10 1.023
11 2,11 2.047
5 1,15 hoiic 4,15 hoac 7,15 32,767
17 3,17 131.071
* 18 7,10 282.143
20 3,20 1.048.575
21 321 2.097.151
22 122 4.194.303
23 5,23 hoic 9,23 8.388.607
25 3,25 hoic 7,25 33.554.431
28 3,28 hoic 9,28 hoic 13,28 268.435.455
29 2,29 536.370.911
3 3,31 hoac 7,31 hodc 13,31 2.147.403.647
33 13,33 8.589.934.591
35 135 34.359.738.367
36 11,36 68.719.476.735
39 4,39 hoic 8,39 hoic 14,39 549.755.813.887
41 3,41 hoic 20,41 2.199.023.255.551

Mach dém

S d8 nguyén 1y ciia mach d&m véi dung Iugng (10%1) dudc trinh by trén hinh 5. Tudng ty nhu
b6 chia tdn s8 ¢4 v& ciu tao 14n cdch hoat ddng nhung & bd phin d&€m ta chi ding cdch d€m thip phan.
Trong hé théng ndy, c6 6 by d€m thip phin mic nbi ti€p nhau, tic ta c6 th€ d&m tir 0 cho d&n 999999
(tic 10° - 1),

Tin hiéu cin d€m dudc dua téi 161 vao ciia bd d€m thip phin thi nhdt (hing don vi), bd d€m
nay thuc hién d&€m tir 0 d&€n 9, xung thit 10 s& kich hoat b d€m thit hai (hang chuc). B6 d€m thif nhit
trd v& 0 va tiép tuc d&€m cho d&n 9 va kich hoat bd d€m thi hai 1dn nita. Ci¥ nhu vay, bd d&€m thi hai
ciing dém tir 0 d&n 9 va lai cung cdp xung d&€m cho bo d€m k& ti€p. Noi dung d€m dugc dua qua bd
gidi ma va hién thi trén LED 7 doan.

Tin hiéu CLR ciing dudc cung cip tit mach START/STOP cho mbi 1an d&€m.

Mach gidi ma djng
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Mach gidi ma dugc trinh by trén hinh 6. Do si dung cd ch& quét LED tic 13 chi c6 mot LED
hién thi cho bd d&m tdng tng, nén phdi diang IC chifc nang twong duong 74244. Tin hiéu sau IC tuong
dudng 74244 dudc dua qua IC gidi ma thip phan tudng dudng 7447 ra LED 7 doan.

Ngoai ra, mach gidi ma con ddm nhiém viéc quét LED. P& trinh hién tugng nhip nhdy cla
LED, ta phdi cho m6i LED sdng trén 24 14n trong 1 gidy. B hién thi c6 6 LED tifc ta phii quét trén
144 Hz, v8i tin s8 nay mit ta cdm tha'y LED sdng lién tuc. Hai IC twong dudng 7490, 7442 dim nhiém
viéc quét LED.

Mach hién thj

Sd d6 nguyén 1y ciia mach hién thi dudc trinh by trén hinh 7. Mach hién thi gdm sdu LED bay
doan loai andt chung. Cédc transistor tir Q; d&€n Qs c6 nhiém vy diéu khién LED hién thi nhd mach quét
LED, k&t hgp véi dif liéu tir IC gidi ma 7447 va khu&ch dai ddng cung cip cho LED.

Co ch& quét LED rdt hitu ich do ti€t kiém dudc IC trong thi&t k€, han ch& ddng ké dong tiéu thu.
M&i LED 7 doan (hi€n thj s8 8) tiéu thy khodng 105mA, néu cd 6 LED cing sing thi dong cin cung
cdp cho b phin chi thi 12 630 mA. Nhung vdi cd ché quét LED ta chi cin cung cdp 105 mA.

Bdn mach sif dung hai IC chi EPM7064S844-7 tich hdp phin 16n cdc mach nhu diéu khién
START/STOP; chia tin s&; phdt xung ngiu nhién vao Ul va mach d&m, gidi ma va quét LED vao U2.

Nguén nudi
Ngudn nudi ciia toan bd hé théng dudc trinh by trén hinh 8. Thuc chit ngudn nudi 1a bd bién

d8i AC - DC, bi€n dién th& xoay chiéu 220 V thanh th& mot chidu + 5 V si dung mach chinh lvu hai
nifa chu ky va mach &n th€ 7805.

Két qud thuc nghig¢m

Hinh 9 trinh by phin b6 mat do x4c sudt cla xung ra mdy phat ngdu nhién nhin dugc nhd méy
phin tich phd tin hiéu s&. N&u ta goi p(x) 12 ham mit d§ x4c sudt tuong ing v6i truc tung v truc
hoanh x 1a ham clia d6 1&ch chudn o quanh gi tri trung binh p. P&i véi p =0, o 1a mic RMS. Biéu
thic clia dudng cong nay dugdc cho biing:

(x_tu)2 }

1 1
p(x) = 71 exp{—g

Hinh 10 trinh bay phd theo tin s6 clia mdy phdt xung ngiu nhién.

Toan bd mdy phdt xung ngdu nhién dugc dat trong cip ngoai giao. Hinh 11 12 4nh ciia toan bd
mdy phét xung ngdu nhién va 1inh 12 12 mit mdy.

L KET LUAN

Mgt mdy phat xung ngdu nhién trén cd sd hai linh kién 16gic 14p trinh EPM7064S44-7 di dudc
nghién cttu ché€ tao. Do dugc ché tao biing linh kién 16gic 1ap trinh EPM7064544-7 cho nén cong suit
tiéu thy toan mdy thap, ngudn nudi va mach in don gidn. Mdy cung c4p hai chifc ning: 1) phit xung
ngdu nhién va xung tuin hoan; 2) d€m xung ra mdy ph4t hoic xung ngoai bing mach d€m véi thdi
gian dinh tru6c c6 dung lugng d€m (10° - 1). K&t qud thuc nghiém cho thdy céc xung ra phin bd khd
ngiu nhién va hoat dong &n dinh [8].

Céng trinh dugc thuc hién trong khudn khé clia dé tai nghién citu trong diém PHQG HCM, No
B2003-18-27TB.
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DESIGN AND CONSTRUCTION OF RANDOM PULSER USING PLD OF
MAX7064S
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ABSTRACT: This paper describes operational principle and performance of random pulser
based on PLD of MAX7064S. Due to use PLD MAX7064S, the instrument is compact and has low power
consumption.

This work has been performed at Department of Electronics & Telecommunication, Faculty of
Physics, University of Natural Sciences, Vietnam National University — Ho Chi Minh City.

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

TAI LIEU THAM KHAO

[1] GalJ., Bibok G., Palvolgyi J., Nucl. Instr. and Meth., 171, No2, p. 401, 1980.

[2] Dinh Sy Hien, Kalinin A. 1., A measurement generator for testing spectroscopy racts, preprint
of JINR, 13-84-579, Dubna, 1984.

[3] Damashek, M. “Shift register with feedback generates white noise”, p. 28, in Weber, S.,
Circuits for Electronic Engineers, McGraw-Hill, N.Y., 1977.

[4] Dinh Sy Hien, Hoang Van Luan, Random Pulser and Applications, Proceedings of the third
National Conference on Nuclear Physics and Technique, Dalat, 22-24 March 1999, p. 475-479.

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

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

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

[8] Pinh Sy Hién, Bdo cdo nghiém thu dé tai nghién citu trong diém PHQG Tp. HCM, 2004.
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Hinh 1. SO d8 kh6i ciia mdy phat xung ngiu nhién
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Hinh 2. So d6 nguyén 1y cia mach diéu khién start/stop dua trén
EPM7064S44-7
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Hinh 4. S d6 nguyén 1y mach tao xung ngiu nhién dyva trén EPM7064S-7
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Hinh 8. So d6 nguyén 1y ciia ngudn nudi cho mdy phat xung ngiu nhién
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Hinh 12. M3t mdy ciia mdy phdt xung ngéu nhién
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