AP CHf KHOA HOC No 5 - 1991

-an Manh Todn,

juyen Triéu Tu

DC-4096 VC WILLKINSON
HUAN NIM CHO MAY VI TINH

I. DAT VAN DE

Thi€t bi phan tich bién d6 da kénh MCA (Multichannel Analyser) trén co 8& mdy vi tinh
1g cho vat ly hat nhan thuc nghiém cé cdc wu viét vé: Khi n¥ng ché tao tai cdc nuéc dang phét
n ; Khi ning éng dung cic thuit todn xit 1y phd méi nhit; Khi nXng ghép ndi véi cic hé do
« théng qua mdy vi tfnh. Module chinh trong thiét bi 1d ADC (Analog to digital converter) ¢6
ténh cyc dai > 4096 thudmg dwoc ché tao theo nguyén Iy Willkinson [1, 2]. Viéc ché tao ADC

niy cho m’y vi tinh ¢6: D5 chinh x4c cao, Téc d6 bién d8i nhanh, Thoi gian +1 nhd trén co
t4c IC nhanh hién dang 12 mét xu hwéng trén thé gisi (3]

Module ADC-4096 VC chuan NIM cho mdy vi tinh PC-AT, XT di dwoc thi€t ké ché tao tai
ADEN (Centro de Estudios Aplicados para el desarrallo de Energia Nuclear), trong chwong
h hop tic qudc L€ n&m 1990 v&i Cuba. Module hién dang dwgc s dung tai Phong dién t& hat
n va Phdng ky thudt phan tich thuéc trung tim vao muc dich nghién ctru t3 chirc c4c phd ké
ima chuyén dung d€ ning cao chit lvong phan tich quing xa bing detector nhip nhéy va phin

khodng sin (Thf du Sn, Au) bing phwong phip kich hoat gamma ham phét xa trén mdy gia

Céc d¥c diém co bin cda ADC-4096 VC 14

1. Kh nX¥ng nang cao dong ther dé chinh x4c va tdc 46 bién doi t&i cle gia tri ki luc;

2. Gidi hoat déng cic tham 38 xung 15i vao (Irise, Jdecay, U) rong;

3. M4y ph4t 100 Mhz vA mach dém nhi phian dwoc thuc hién bing c4c IC nhanh méi nhit
es 74F; 4. Module dwoc ghép ndi véi may vi tinh theo gidn 45 th¥i gian HANDSHAKE [4].

D& phi tuyén vi, tich phan cda ADC-4096 VC di dwoc dénh gi4d bing thit bi ki€n chudn:
.E GENERATOR model PB-4, RAMP GENERATOR model L-GI, Amplifier CANBERRA
lel 20101, CANBERRA NIM CRATE (USA). Két qua cho thiy module ¢6 cing cip phi tuyén
cdc ADC - 8192 model 7070 vd ADC-4096 CANBERRA model 4200 trong cing diéu kién d6.

1. MO TA ADC-4096 VC
1. Sector tuyén tinh
Trén hinh 1 1 so 46 khdi chiéc ndng sector tuyén tinh trong ADC-4096 VC.
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Qu4 trinh bién d8i tuyén tinh bién dé dién 4p xung 161 vio qua khodng thoi gian dwge thye
hién bing bd diy 44 céc mach chitc ning: Khuydch dai chinh A, Cang tuyén tinh IG, mach 13p
lai FL, van nap D, mach phéng nhanh FD, mach phéng chim SDCH, nguing trén ULD, nguding
dwéi LLD, mirc khéng DZ, mach b4t dinh xung 90%, mach sai nguwong ITHR. D& n dinh phd
on-line cdc mach chirc ning STB, GAIN, STAB, ZERO ciing dugc thém vio. DE thay d& diém
khong dic tuyén chidt 4p mit midy CONTROL ZERO da dwoc st dung. D ghi nhin céc tin hiéu
ULD, LLD, DZ vé& d6 tin cdy cao cdc comparator tweng ung dwoe dit sau mach lip lai. Mach
sai ngudmg ITHR dwoc st dung cho hai muc dich: Cit dao déng mire khong 161 ra CRATE tuyén
tfnh vA cAm phin tich cic xung bdt diu trwéc thyi didm ADC dwoc khéi phét lai

Hink 1

2. Sector so

Trén hinh 2 12 so d6 khéi chive ning ela sector s& trong ADC-4096 VC. Trong sor 40 cic bai
todn sau dwoc xét: 1. Tir tap cic tin hiéu: ULD, LLD, DZ, 90% IRHR cda sector tuyén tinh v
chc c trang théi: F, L/HB (Byte thip/cao) ca mdy vi tinh cdc tin hiéu: STREET OF, RAMP,
ON, DUMP cho sector tuyén tinh v 14 bit s6 hiéu, c& trang th4i R cho mdy tinh dugc tao ra; 2,
Tao ché d3 kiém tra trong ADC; 3. Tao ch& 40 kiém tra quéi trinh trao ddi théng tin gira ADC
va mdy vi tinh.

Qué trinh trao dai thong tin gitra ADC va may vi tinh dwoe thwe hign theo gidn d thdi giar
- HANDSHAKE. Khi 83 liéu tir ADC sin sang ¢ R duire dwong 1el vi mdy vi tinh ghi nhan hai
byte 83 liéu nh¥ bit tin higu didu hinh L/HB. Dé k&t thic qud trinh trao déi va khé&i phit lai
ADC mady vi tinh dwong c& F cho t&i khi ¢& R dwoc ha xudng. Bai todn thir nhit trong sector
dwoc gidi bing tao c¥ trang théi trung gian Q1 2, 3, 4, 5 va kifm tra cdc ham chin ly F1, 2, 3.
4, 5. Dang cdc ham chan Iy dwoc xédc dinh nhu sau: 1. F1 = (LLD A90%)V ULD; 2. F2 =
9O%ASTREED OF ALLDADUMP;3. F3=[Q5V (R -2uSV F|;4. F4 = (Q2AITHR)V R,
5. F5 = AT A(STREED OFF — 50uS) A STREED OFF, ;

Trong sector miy phat thach anh 100 Mhz dwoc thwe hién bing NAND 74F00, cudn cdn
SuH, thach anh 100 Mhsz theo so dd trén hinh 3. Céng thic tinh gin ding L nhu sau: |, 1uS =
1 x 20pF x 10°Hz. Mach dém nhj phin dwgc thiyc higln bing J-K triger 74F109 v 74LS93. Hai
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ng diu tién trong mdi chudi xung phin tich dwgc logi bd bing mach synphase d& gihm higu émng
En 18 dwdng phi tuyén vi phin. Bii to4n thir hai trong sector dwroc thye hién bing x6a khéng
ich 4ém nhj phan (cong tdc T2 trén hinh 2) va thuc hién trao d3i ma ddo véi mdy vi tinh.
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III. DANH GIA, THU NGHIEM ADC-4096 VC

Tham 83 vi, tich phin cda ADC-4096 VC dwoc dénh gié theo chuin quéc té. T bd 10
n thuc nghiém (K{"|U; véi Uy = Uy X 107% x4, 1 = 1,...,10 mét dudng trung binh
= const X U + K, dwoc xdy dung theo phwong phép binh phwong t8i thiéu. Phi tuyén tich
a cda ADC dwgc ddnh gié blng hé thic 6 = (|K!" ~ K,|: K,)maz- Phi tuyén vi phin dwoc
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dénh gid bing mdy phét bién 46 chinh xéf__thay 48l tuyfn tinh theo th¥i gian. Phd bién d§ trun
binh 1A dwdng thing ndm ngang N(K) = K. Ph8 thue dao déng lin cin dwdmg trung binh va ph
tuy€n vi phin dugc dinh gid bing hé thirc:

N ‘27:86 K (k)/4096.
k=1

6p = (IN*"(K) - N|:N),...
Cic tham 85 §; p cda ADC-4096 VC di dwoge ddnh gid bing thiét bi kiém chuin m3 td

phin I. Trén thwe té mirc khéong 16i ra thi€t bi ndy dao ddng d4ng ké va phu thudc vio phép chinl
(P/Z), chon Tenaping ¢8a khuyéch dai, chon tin s6 may phit. Thiét bi c6 déng gép ddng ké vad
két qua §p. D@ so sinh d6i chirng, cic phép do 6; p da dwoc 1¥p lai [in lugt véi ADC-8192 mode
7070 va ADC-4096 model 4200 dwoc mo t4 & phin diu. K&t qui cho thiy ADC-4096 VC dat cing
cip phi tuy€n vi, tich phin véi cdc module trén. Durédi diy 1A cédc tham 83 chinh cda ADC-409
VC:

Bién d6 xung 16i vdo: V-1V,

Bién d6 hoat dong t3i thieu: U, < 25mV,

Mit ting 14, 20,0148,

M3t gidm 74,00y < 40uS,

Tan 88 xung nhip: 100 Mhz,

Phi tuyén tfch phan: < 0,5%,

Phi tuyén vi phan < 2,5% trén 99% s6 kénh,

Kich thuée: 2 module chuin NIM,

Coéng suit tiéu thu: 24 V x 22 mA, - 24V x 28 mA, 12V x 38 mA, -12V x 33 mA, 6 \
A.
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Tran Manh Toan, Nguyen Trieu Tu

THE NIM WILIKINSON ADC-4096 VC FOR PC-AT, XT

The ADC-4096 VC descripti-u is given. The module is indentified by:1. Ability of improving accu
racy and speed; 2. The wide variation band of input rise time, decay time and amplitude; 3. The 10¢
Mhz clock genarotor and binary counter made by IC series 74F; 4. Connecting with microcomputers b

HANDSHAKE timing diagram.

Khoa Vit ly - DHTH Ha Né

26



