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THIET KE VA CHE TAO MAY PHAN TiCH PA KENH

GHEP MAY TiNH QUA CONG USB
Nguyén Vian Son
Truong Pai hoc Thi. Dau Mot

TOM TAT

Bai bdo néy gidi thiéu viec thiét ké phan cing va gidi thudt phan mém may phan tich
da kénh (1024 kénh) ghép véi may tinh qua cong USB, mot phuong dn khd thi va ré tién dé
ché tao may da kénh. Phan ciing: Thiét ké va ché tao cdc khoi chiic ndng ctia mdy phén tich
da kénh gém: Khoi khuéch dai phd va phdt xung diéu khién ADC; Khoi nguon nubi cao ap;
Khéi logic va giao tiep PC qua cong USB; Khoi ngubn nudi thé thap. Phan mém géom phan
gidi thuat diéu khién va thu thap di lieu trén may vi tinh va cde cong cu thiét yéu clia mdy
da kénh. Cac ddc trung ki thudt cdn ban ctia hé ché tao do duogc la d6 phan gidi ndng luong
40 keV tai dinh Cs-137 664keV dung véi detector nhdp nhdy Bicron Model 302-2X2 clia
CANBERRA, do tréoi phé nhé hon + 0.01%°C trén toan thang do, dd phi tuyén tich phan
nhé hon = 0.05% tren toan thang do, do phi tuyén vi phan nhé hon = 3.4% trén toan thang
do. Véi cdc ddc trung vita néu, mdy duoc thiét k& va ché tao khd ndng ddp iung nhu ciu
thuc tap mon vdat li hat nhan cta sinh vién nganh vét li hat nhan.

Tw khéa: may phan tich da kénh, khuéch dai phéd
%

1. Gigi thiéu Cac may phan tich da kénh hgp bd nhu

May phén tich da kénh 1 thigt bi chi luc may phan tich da kénh serie 30, serie 40
ctia Canberra rat dit tién va qua phic tap
dé thiét k& va ché tao & diéu kién Viét Nam,
mot phuong 4n kha thi va ré tién 1a ché tao

ciia cac phong thi nghiém vat 1i hat nhan.
Lau nay thiét bi nay van phai nhap ngoai va
day 1a thiét bi dat tién. Néu tu ché tao dugc
may phan tich da kénh thi sé chi dong cung
cap thiét bi. Ngoai van dé vé kinh t&, tu ché
tao may da kénh con co cac § nghia sau:

may phan tich da kénh ghép véi may vi
tinh. Thiét k& mAay phan tich da kénh bang
thiét bi 4o trén may vi tinh c6 cac thuan lgi:
) ) phan cing két noi v6i may vi tinh khong
- Cung cdp ma ngubn cta thiét bi cho quéa phiic tap, thuan tién cho viéc thiét k& va
ngudi stf dung, cho phép ngudi sif dyng phat 4 cong; trén phan cing két ndi v6i may vi
trién céac cong cu phan tich va thu thap di tinh khong con cac phu kién nhu bo chuyén

ligu. Pieu nay la khong thé c6 dugc néu  yanh cac nam bién trd, cong téc.. ma cac

mua thiét bi ciia nude ngoai. phu kién nay tré thanh céc phu kién 4o trén

- Ch¢ tao may phan tich da kénh tao tién  man hinh may vi tinh. Thuc hién dé tai nay
dé dé ché tao cac thiét bi khac cho phong thi ~ g6ép phan giai quyét van dé thiu thon vé
nghiém vat 1i hat nhan theo yéu ciu cha viec  thiét bi tai cac phong thi nghiém vat li hat
nghién ctu vé vat 1i hat nhan. nhan ma may phan tich da kénh la thiét bi
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chti Iuc. Do day 1a dé tai thir nghiém nén s§
kénh thigt k& chi 1a 1024 kénh khong bing
s0 kénh c4ac may phan tich da kénh hién dai
cia nudc ngoai la 2048, 4096 kénh, nhung
v6i s0 kénh nay cung véi chi tiéu do phan
gidi nang lugng tot cling di théa méan vé
chat lugng cho sinh vién lam cic bai thi
nghiém vat li hat nhan.
2. N6i dung

2.1. Khoi khuéch dai phé va khoi logic
phdt xung diéu khién ADC

Khéi khuéch dai phd gdom cac bo phan:
bd phan khuéch dai tuyén tinh, bo phan
tich phan hoat, mach phuc hbéi dudng
khong (BLR: Base Line Restorer), cong
phuc hoi duong co ban (Base Line Restorer
Gating) va bd phan diéu khién hé so
khuéch dai. Bo phan khuéch dai tuyén tinh
xdy dung trén cac IC Ul, U2, U3 va U4.
U1, U2 la OP37 dap dng nhanh va tap &m
thap, U3, U4A 1a TL084 14 OP-AM 16i vao

FET nén c6 tap am thap va dap tng tuong
déi nhanh. Pau vao cia khuéch dai tuyén
tinh 12 mach bd chinh pole-zero dé& triét
buéu am. Bd phan tich phan hoat gom
U4B, U4C, U4D , tac dung bo phan tich
phan hoat la stta dang xung thanh dang
Gauss. Bo phan diéu khién hé s6 khuéch
dai xay dung trén bién tré s6 MCP41010
ciia hang Microchip, bién tré s6 8 bit nén
¢6 256 mic chinh hé¢ s khuéch dai. Mach
phuc hdi dudng khéng (phuc hdi mic co
ban) gdm cac linh kién: U5A, U5C va U5D.
Nguyén tic mach phuc héi dudng khong l1a
stt dung vong phan hdi am thanh phan DC
dé 6n dinh méc mot chiéu. U5C 1a mach tich
phan dé 1ay thanh phan mot chiéu cha vong
phan hodi. USA 1a tang khuéch dai dém
Av=1, tré khang 16i vao 16n, tré khang 16i ra
bé. U5D 1a tang khuéch dai dio diu. Céng
phuc hdi duong co ban gom cac linh kién:
U5B, U9, USA, cap vi sai Ql, Q2 va UT.

RS

R31 cio

Ta RE7
To RBS

ouTRUT

74LE123

A

Hinh 1: So d6 nguyen li khoi khuéch dai phd

Mach phuc hdi dudng co ban tac dong khi
khong c6 xung xuat hién, khi c6 xung xuét
hién can lam mat tac dong mach phuc hoi
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duong co ban. U9 1a tadng nguong dé phat
hién c6 xung, USA 13 mach don on dé phat
xung c¢6 d6 rong bao phi xung, cip vi sai
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Q1-Q2 c¢6 chiic nang bd khoa dong phan cuc
cho U7 trong thoi gian xuat hién xung lam
x6a di tac dong mach phuc héi dudong
khong trong thoi gian xung xuat hién.

So do nguyén 1i khoi logic phat xung diéu
khién ADC cho vi diéu khién trén hinh 2. Loi
va0 clia tng nay noi t6i 16i ra ctia khéi khuéch

dai phd. U3A, D1, C19 tao thanh tang gii
dinh, dang xung giir dinh duoc khuéch dai dém
nho U3C phuc vu cho bién d6i AD. Khbi phat
xung dieu khién ADC xay dung trén 2 don 6n
CD4528, hoat dong khoi phat xung nay minh
hoa bang gian d6 xung trén hinh 3.
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Hinh 2: Khoéi logic phdt xung diéu khién ADC cho vi diéu khién
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Hinh 3: Gidn dob xung khoi phdt xung diéu khién
ADC: (a) Tin hiéu 161 vao (+) U3A; (b) Tin hiéu 16i
ra gitt dinh tai 16i ra USC; (c) Tin hiéu 167 ra U3A;
(d) Tin hiéu ra tai chan 6 U4, do rong 15us; (e) Tin
hiéu ra tai chan 10 U4 dung dé xéa dién tich trén
tu C19, do rong 2 us
2.2. Khoi diéu khién

©)

So dd nguyén li khoi diéu khién trén
hinh 4. Khoi diéu khién dugc xay dung trén
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vi diéu khién PIC18F4550 véi cac li do: 1)
Vi diéu khién nay c6 ADC 10 bit tuong ting
v6i 1024 kénh cha may phén tich ; 2) Vi
diéu khién nay tich hop céng USB 2.0. Vi
diéu khién nay ddm nhan cac chiic ning:

- Bién doi AD: Xung khuéch dai phé
duogc gitr dinh dua vao pin 2 (ANO) dé bién
déi AD. Miic logic cao tai RD4 tir khoi phat
xung diéu khién ADC dung lam tin hiéu bat
dau bién ddi AD. Sau khodng thoi gian bién
déi AD (15 us) tin hiéu ra tai chan 10 U4
kich dan transistor Q1 dé xé6a dién tich
trén tu gitr dinh C19.

- Diéu khién hé s6 khuéch dai: Vi
diéu khién diéu khién hé s6 khuéch dai
cia khuéch dai phd thong qua cdc dudng
day diéu khién RB5, RB6, RB7 téi vi
mach bién tré s6 MCP41010 tai mach
khuéch dai pha.
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Hinh 4: So dé nguyen li tang vi diéu khién diéu khién cdc qud trinh trong mdy phan tich
va giao tip v6i may tinh

2.3. Khoi cao thé

So d6 nguyén li trén hinh 5. Khoi cao
thé& c6 thé phan thanh cac khéi chiic nang:
dao dong (U6); tao xung diéu khién cho 2
MOSFET (U5A,U4A-U4D); linh kién ngat-
mé 13 MOSFET IRF840 (Q3, Q4), tao xung
cao ap nho bién ap ferit T1; chinh luu tao
dién ap duong (D6, D7) va cac tu dién (C5,
C6, C9); chinh luu tao dién 4p am (D8, D9)
va céc tu dién (C7, C8, C10); khoi phan hoi
tao 6n dinh cao 4p (U1C, U1D, U1A, U1B,
U2B va Q1, Q2); khoi bao vé qua cao ap
(U2C, U2A, U3B, U3A); khoi bao vé qua
dong cho Q3 va Q4 (U3D, U3A).

Khoi dao dong va tao xung diéu khién
ngdt mé cho MOSFET: dao dong nho U6 —
LM555, tan s6 dao dong dugc diéu chinh
nho bién tré POT5 dé c6 tan s6 dao dong lap
lai ¢& 32KHz, ti s0 do rong xung (duty
factor) 1a tuy y. Xung dao dong tu U6 —
LM555 dua dén bo chia ddi tan s trén USA-
CD4013B, muc dich viéc chia doi tan s6 la
cho ra xung can xting (hé s6 do rong xung 1a
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50%) va tao xung pha nguoc nhau lay ra tai Q
va 6 ciia U5A. C4c linh kién D6,C11, R32 va
D7,C12, R33 c6 cong dung co hep 4o rong
xung, he so d0 rong xung bé hon 50% c6 cong
dung tranh hién tugng 1 MOSFET chua tat
héan trong khi MOSFET kia da kich dan.
Khéi tao xung cao dp va chinh luu:
Tang bién d0 xung nho bién ap, dé bién do
xung dugc 1KV va khi chinh luu nhéan hai
duge 2KVDC ti s6 bién ap phai théa méan 1a
1:100. Chinh luu duong nhén hai dién ap
nho diode D6, D7 va C5, C6, san bang
nhap nho nhd R30, C9. Tuong tu, phan
chinh luu A&m gém cac linh kién D8, D9, C7,
C8 va san bang nhap nhd nho R31, C10.
Khoi phdn héi tao 6n dinh cao dp: Bo
phan 18y miu dién ap gom R8, R9 va
POT1, khuéch dai dién 4p 1lay mau U1C,
U1A, U1B va khuéch dai dado dau khi dung
cao ap cuc tinh am la U1D, khuéch dai so
sanh 1a U2B, dién ap chuidn dua vao dau
trén cta bién tré6 POT2, dién ap chuin nay
la thay d6i dé mong mudn dién ap 16i ra
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thay d6i va 1ay tir board logic (tai chan
CTL-HV). Dbién ap 16i ra khuéch dai so
sanh dugc déem nho Q1 va Q2 dé cdp dién
4p nudi cho bién 4p xung T1.

Khoi bdo vé: Gom bao vé qua cao ap va
bao vé qua dong cho 2 MOSFET. Khoi bao
vé qué cao ap gom: khuéch dai déem U2C;
khuéch dai so sanh U3B va transistor Q5.
Khi dién 4p cao 4p 16i ra cao qua mic qui
dinh, 16i ra U3B 1én mic cao lam Q5 dan,
kéo dién thé& nudi cho bién ap T1 vé khong,
dong thoi LED D5 sang bdo c6 su cd bao
vé. Bio vé qua dong cho MOSFET gom:

dién tré 1ay mau dong R21; khuéch dai so
sanh U3D.

Khi c6 hién tuong qua dong, 16i ra U3D
lén cao lam Q5 dan, kéo dién thé nudi cho
bién 4p T1 vé khong.

Cac dgc trung ki thudt thiét ké khoi
nguon cao dp:

- Pién ap ra tir OV dén 2 kV trén 256 budc.

- Dong cao ap cuc dai la 10mA tai
2000V, c6 nghia cong suit cuc dai nguon
cao ap la 10VA.

- DBéi cuc tinh ngudn cao 4p bing bod
chuyén co khi.
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= R111K 3
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Hinh 5: So dé nguyén li khoi cao thé

2.4. Khoi ngudn nudi dién dp thdp

So do nguyén li trén hinh 6. Khoi nguon
nudi dién ap thap duoc xay dung trén bién
4p ha ap T2 220VAC/15VAC, 15VAC, 40VA
. Cac linh kién R38, R39, T3,C26, C27, C28
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tao thanh b9 loc dién 1u6i (line filter). Chinh
luu 2 ban ki dién ap duong: D14; D15; C29.
On 4p 12V, 5V nhg IC U1l va Ul2. Chinh
luu 2 ban ki dién ap am: D16; D17; C30. On
ap -12V nho IC U13.
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Hinh 6: So dé nguyen li nguon nuoi dién dp thdp

2.5. Gidi thuat diéu khién, thu nhdn
phd va cdc cong cu tién ich

Gidi thuat déng — mé va diéu khién
dién dp cao ap, diéu khién hé so6 khuéch dai
khoi khuéch dai:

May vi tinh diéu khién cho vi diéu
khién tai may phan tich bang cach gti 2
byte qua cong USB, byte thit nhat tam goi
12 ma lénh dé ra lénh cho vi diéu khién
lam cong viéc gi, byte thi 2 1a di liéu cong
viéc can diéu khién. Sau day la bang téng
két qui udc cac byte diéu khién chuyén tir
may tinh dén vi diéu khién.

Cong viéc diéu Byte thit nhat | Byte thi hai
khién (ma lanh) (di ligu)
(dang so thap | (dang sd thap
phan) phén)
Pong — m& cao ap 01 0: t4t cao ap
1: m& cao ap
Piéu khién dién ap 02 0-255
€ao ap
Piéu khién hé so 03 0-255
khuéch dai khoi
khugch dai

Bang 1: Bang tong két qui ubc cac byte diéu khién
chuyén tit mdy tinh dén vi diéu khién

Déng — mé cao dap: Khi vi diéu khién
nhan byte thit nhat s6 01, byte thi hai so
0, vi diéu khién xuit ra mic cao bit RD5
lam Q5 (mach cao thé&) dan, kéo theo Q1,
Q2 ngung dan lam mat dién ap nudi cho
bién ap xung T1 (mach cao th&) va tit cao
4p. Nguodc lai, byte thi hai s¢ 1, vi diéu
khién xuit ra mic thap bit RD5 lam Q5
ngung, kéo theo Q1, Q2 dan, c6 dién ap
nudi cho bién 4p xung T1, c6 cao ap.
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Diéu khién dién dp cao dp: Khi vi diéu
khién nhan byte thi nhat 14 s6 2, byte thi la
con s6 0-255, vi diéu khién 13y dir liéu & byte
tht hai diéu khién bién tré s6 U9-MCP41010
bang giao thtc SPI (tai mach logic).
MCP41010 1a bién tré so6 10KW. Khi dit litu
byte thit hai 14 255, diém gitia W ctia bién trd
s6 di vé diém A va cb dién thé bang 5V, dién
thé 16i ra nay duoc dém béi U10-LM324 (tai
mach logic) tuong ting v6i dién thé cao ap 16i
ra cuc dai 1a 2kV. Tu 0V dén 2KV dugc chia
thanh 255 buéc, mbi budce Ging vi 8V.

Diéu khién he so khuéch dai khoi khuéch
dai: Khi vi diéu khién nhan byte thi nhat 1a
s6 3, byte dif liu tht hai vi diéu khién dimg &
diéu khién bién tré6 s6 MCP41010 (tai mach
khuéch dai phd). He s0 truyén ctia bién trd s¢
tinh theo cong thiic sau:

AV

— RWA

(1)

AB
Gidi thudt hién thi pho: Mot diém phd
tuong trung béi mot diém (Shapel(i)), dd cao
la ham cha s6 d&m M() va gia tri thanh
cuén Vscrolll, doan ma nguon hién thi phd:
For i=0 to 1023
Shape1(j).top=5800 — Vscroll1.Value*M(i)
Shape(i).Left = 400 +i * 15
Next
Hai con tré c¢6 hinh mii tén (Imagel va
Image2), con tré nay chay theo con trd
chudt may tinh khi kich chut trai. Sau day
12 doan ma ngudn di chuyén con trd 1:
If Button = 1 Then
If ((Imagel.Left >= 200) And (Image1.Left <= 15600)) Then

Image1.Move Image1.Left + x - 180, 5000 'Image2.Top + Y —
100
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End if
End if

Gidi thuat lam tron pho: Mdi doan phd
ngan c6 thé xem nhu mot da thic toan hoc.
Gia tri cha da thic va dao ham cta né cé
thé xem nhu 14 ham cha s6 dém trong mbi
kénh ctia pho va cho béi cong thic sau:

l m

-Y, () 1a dao ham béac n cia phd lam
tron tai kénh i;

- y(i+ k) 1a s6 dém tai kénh tha (i+k);

- C
trong bang (2);

- m lién hé véi s6 diém lam tron m’ la:

unm V& N 1a cic hang sb6 cho

. . >
Yn,m (I) - — é (:k,n,my(I + k) (2) m= 2H}+:!.? -
N, k=-m S¢ diém toi uu dimg lam tron phu thudc
V6i: vao dang cu thé clia vimg pho dang xét.
r n m Nn,m k
0 1 2 3 4 5 6 7 Cenm
2 o |5 |35 17 |12 -3
3 7 |21 7 6 3 -2
9 |23 59 |54 39 14 21 C
11 | 429 89 |84 69 44 9 -36 knm
13 | 143 25 |24 21 16 9 0 11
15 | 1105 167 | 162 147 122 87 42 13 78
2 1|5 |10 0 1 2
7 | 28 0 1 2 3
9 |60 0 1 2 3 4 C
11 | 110 0 1 2 3 4 5 kinm
13 | 182 0 1 2 3 4 5 6
15 | 280 0 1 2 3 4 5 6 7
3|15 |12 0 8 1
7 | 252 0 58 67 22
9 | 1188 0 126 193 142 -86 C,..
11 | 5148 0 296 | 503 532 294 -300 .
13 | 24024 0 832 1489 | 1796 1578 | 660 -1133
15 | 334152 |0 7506 | 13843 | 17842 | 18334 | 14150 | 4121 | -12922
2 215 |7 2 1
3 7 |42 -4 -3
9 | 462 20 | -17 Coo
11 | 429 10 |9 n
13 | 1001 14 | 13
15 | 6188 56 | 53
Bang 2: Cac he so N, va C, |

V6i r la bac cha da thde lam khép
m’=2m+1. Vi du:

- Lam tron clia s6 5 diém, bac 2: r = 2,
n=0, m’ = 5, ta c6 cac hé so lam tron la: -
3/35 = -0.09; 12/35 = 0.34; 17/35 = 0.48;
12/35 = 0.34; -3/35 = -0.09

- Lam tron ctia s6 7 diém, bac 3: r = 3,
n=0,m =7, cac hé s6 lam tron la: -2/21 =

16

-0.1; 3/21 = 0.14; 6/21 = 0.29; 7/21 = 0.33;
6/21 = 0.29; 3/21 = 0.14; -2/21 = -0.1

- Lam tron cla s6 9 diém, bac 3: r=3,
n=0, m’=9, c4c hé s6 lam tron la:

- 21/231 = -0.09; 14/231 = 0.06; 39/231
= 0.17; 54/231 = 0.23; 59/231 = 0.26

- 54/231 = 0.23; 39/231 = 0.17; 14/231 =
0.06; -21/231 = -0.09
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Khoi tao:
i=0

4

i=i+1

SPL(i)=-0.09*M(i)+0.34*M(i+1)+0.48*M(i+2)+0.34*M(i+3)-0.09*M(i+4)

Y

SPL(0) = 0.48*M(0)+0.68*M(1)-0.18*(M2)
SPL(1) = 0.34*M(0)+0.48*M(1)+0.34*M(2)-0.18*M(3)

SPL(1022)=-0.18*M(1020)+0.34*M(1021)+0.48*M(1022)+0.34*M(1023)

SPL(1023) = -0.18*M(1021)+0.68*M(1022)+0.48*M(1023)

v

Hinh 7: Luu dé thudt todn lam tron pho

Gidi thuat lay tich phdn s6 dém va
hién thi mién ldy tich phan: Tich phan gitia
2 vi tri con tré 1a tong cac s6 dém cla cac
kénh giira 2 vi tri con trd. Goi vttl 1a kénh
cta con trd bén trai va goi vtt2 la kénh caa
con tré bén phai, sau day 1a doan ma nguén
14y tich phan

“ INTEGRAL: tich phan s dém

For i=vtt1 to vit2

INTEGRAL=INTEGRAL+M(i)

Next

Hién thi mién 14y tich phan bing cich
vé c4c doan thang tir diém phd xudng chan
dd thi, sau day la doan ma ngudn hién thi
mién 14y tich phan
For i = Vit1 To Vit2

Line3(i).X1 = Shape1 (i).Left

Line3(i).X2 = Shape1(i).Left
Line3(i).Y1 = 5800 ‘ 5800 la chan dd thj
Line3(i).Y2 = 5800 - VScroll1.Value * M(i)
Line3(i).Visible = True

Next

Gidai thudat lady dién tich hinh thang:
Dién tich hinh thang gitta 2 vi tri con tré

pTHT = MMV J;M(Vttz) (tt2- vitl+1)  (3)

Hién thi dién tich hinh thang:
“line4: doan thing ndi gilia 2 con trd
Line4.X1 = Shape1(Vtt1).Left
Line4.X2 = Shapei(Vtt2).Left
Line4.Y1 = Shape1(Vtt1).Top
Line4.Y2 = Shape1(Vtt2).Top
Line4.Visible = True
“ line3(Vtt1): doan théng ndi tir chan dd thi Ién con trd 1
Line3(Vit1).X1 = Shape1(Vit1).Left
Line3(Vit1).X2 = Shape1(Vit1).Left
Line3(Vit1).Y2 = Shapel(Vit1).Top
Line3(Vit1).Y1 = 5800
Line3(Vtt1).Visible = True
“line3(Vtt2): doan thang ndi tir chan do thi 1én con trd 2
Line3(Vtt2). X1 = Shape1(Vit2).Left
Line3(Vtt2).X2 = Shape1(Vit2).Left
V

)
Line3(Vtt2).Y2 = Shapel(Vit2).Top
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Line3(Vt2).Y1 = 5800

Line3(Vit2).Visible = True

Gidi thudt chudn héa ndng luong cho
pho:

Goi x 1a vi tri kénh va E 1a nang lugng
tai kénh X, ta dugc dudng chuédn nang
lugng bac n theo cong thiic sau:

E=ax"+a, X"'+..+ax+a, @
Tai diém quan sat thi nhat:
E,=ax"+a, X" '+ . .+ax+a,

Tai diém quan sat thi hai:
E,=axX,+a X, "'+..+ax, +a,

Tai diém quan sat thd m:
E_=aX,"+a, X, ~'+..+ax, +a,

Pudng chuin ning lugng duge viét lai
du6i dang ma tran:

E= X*A (5)

- X 1a ma tran (m,n+1), m hang, n+1 cot

- A, E la ma tran cdt, m cot

D& tim cac hé so a, ta giai cac phuong
trinh dai s6 (4)

Nhap céc kénh X va muc
nang luong tuong ing E

\ 4

Thanh 1ap ma tran X
va thuc hién biéu thiic

A Cinv(XT * X)* XT*E

l

Chuyén s6 kénh xi thanh
muc nang lugng Ei

n 1l
a, X" . a X,

1

E, [1a.Xx"
\ 4

< Keét thic >

Hinh 8: Luu do thudt todn chudn héa nding luong

18

X*A=E

D& hé phuong trinh dai s6 la co
nghiém thi m3 n+1

Nhan 2 v& phuong trinh trén véi
X" (X 1a chuyén vi cia X) tir bén trai, ta
dugc:

XT*X*A= X"*E (6)

Nhan 2 v& cia phuong trinh (3.5) véi
inv(X" * X)( inv 1a ham 18y nghich déo ma
tran), ta dugc:

A= inv(XT* X)* X" *E )

Ta diung phuong trinh (7) dé tinh cac
hé s¢ a cia ham s6 xap xi bang da thiec.

2.6. Cdc két qud

2.6.1. Cac ddc trung thiét ké khoi
khuéch dai pho

- Piéu chinh hé s6 khuéch dai tir x20-
x130 / 256 budc, tuong ting 26db-42db/256
budc.

- DPiéu chinh hé s6 khuéch dai bang
phan mém trén may tinh.

- DPo troi mic zero
+ 0.005%/°C trén toan thang do.

- b9 phi tuyén tich phan nhé hon
+0.05% trén toan thang do.

- Do phi tuyén vi phan nhé hon
+0.8% trén toan thang do.

2.6.2. Cdc két qua do va thu nhan pho:

nhé hon

Giao dién d6 hoa diéu khién may phan
tich da kénh trén may vi tinh duoc thist ké
véi cac tinh nang diéu khién cao ap; diéu
khién he s6 khuéch dai; @it thoi gian do; hién
thi thoi gian do; hién thi phd v6i cac mode
hién thi: toan giai (Fullcale), nlia giai cao
(High Half Scale), ntia giai thap (low Half
Scale). Hai con trd cho biét s6 dém / s6 kénh
(Counts/channel) hoic s0 dém/mic ning
luong (Counts/keV). Ngoai ra con thigt k& cac
cong cu tién ich nhu: tinh tich phan gitia 2 vi
tri con trd; dién tich hinh thang gitia 2 vi tri
con trd; cong cu chuin nang lugng.
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File  Tools Help
Dead Time ROI Imtegral  counts/channel  counts/channel
Disconnected
I=]]
Display Settings Hiahvor Operation Operation Time (MCA) E‘Dev;tg Mode
& Tull Scale Il ‘ i
ki i | 48y HY ~]  SCA
€ Low Half Scale CLESR
- Arplifier Gain o
(g IFEiEeD Kl | | 30851dk EXIT Time(sychannel =

Hinh 9: Giao dién diéu khién va thu nhan phdé may da kénh

MCA
Fle Tools Help

Dead Time ROl Integral  counts/channel  countsfchannel
Disconnectzd 74/571 25/313
.
) -
Dispiay Seftings -~ Operation EA— ?rpe.;xgmm
& Full Scale \gh voltage |
K| | | | ey HY ] = s
' Low Half Scale

Amplifier Gain

- OFF
High Helf Scale - )| szmd ot Tima(s)fchannel  ~
MCA
File Tods Help
Dead Time: ROl Integral counts/channel  counts/channel
Disconnected 15994 223/ 320 210/ 367
: —
— s
Display Satlings Fanvon Operalion Operation Tin (MEA] gper;lgMude
& Full Scale W VEEED |
Al | HY [Bperation Time | - SCA
" Low Half Scale CLEAR
- Amplifier Gain o
High Half Scale
& Kl -l EXIT Time(s)icharnel =
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Help
Smooth
Integral
Energy Calibration
ROIT

Tools  Help

Mew Chrl+m
Save As Chrl+S
Open k4O

Exit Chri+E —_

Hinh 10: Phé Cs-
137 (dinh bén trdi)
va Co-60 (hai dinh
bén phdi) duoc do
VGl thoi gian 5 phit

Hinh 11: Tinh
ndng tinh tich phan
gitta 2 con tré

(phén to xam)
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Hinh 12: Tinh ndng
tinh dién tich hinh thang

giita 2 con tré

Hinh 13: Phé CS-137 da

lam tron 1 lan véi ciia s6 3

diém

MCA
File Tools  Help

Dead Time ROl Integral countsfchannel counts/channel
Discormectad 10105 717574 164/ 459
k el
Display Setings Operaiian Opersiion Mode
Operation Time (MCA) ,
@ Full Scale (it WAl mar | & MeA
i | HV [Gperation Tie =] | scA
© LowHalf Scale CLEAR
- Armplitiar Gain o
High Half Scal
lghRelf scele Al i T [Time(eychannel =
MCA - [5]x]
File Tools Help
Dead Time ROI Imegral  counts/channel  counts/channel
Disconnectad
=1
£
I 3 points & points Zpoints 9 points
» » & »
I =
| Displ 10 Operation Mode:
Operation Time (MCA)
w  MCA
& FulScale Il Vil 2
“ 3 [Dperation Time: ~ o 5CA
€ Lo Half Scale
Amplifier Gain
' HighHalf Scale
Ll > Time(sychannel  ~

£ Energy Calibration

File

D:AWBWarkhchuan3.eng

Channel  Erergy, Ke¥  Approsimations  devistions Coefficisnts
poit 1 336 11321 11321100 75.03e-13 -2871.8340 ECOFFSET
poit 2 356 1370.44 1370.4400 72.76e-13 11.9165 ECSLOPE
point 3 ECQUAD
point 4 ECALFACT
point &
point &
poit 7 . . ” ,
I Hinh 14: Cong cu chuan héa
point 3 o o

- ndang luong cho pho
point .
" Edlibration | Close

Hinh 15: Hinh dnh bén trong va bén ngoai may phan tich da kénh da thiét ké va ché tao

20
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3. Két luan phdn tich da kénh Series 30 cua
- May phan tich da kénh (1024 kenh)  CANBERRA.
dugc thiét k& véi cac dic trung can ban cho - May c6 thé st dung cho sinh vién tai

thay tuong duong vé6i cdc dic trung cha mdy  cdc phong thi nghiém vat li hat nhan.
*

DESIGNING AND PRODUCING THE MULTI-CHANNEL ANALYSING
MACHINE COMBING COMPUTERS THROUGH USB GATE
Nguyen Van Son
Thu Dau Mot University
ABSTRACT

This paper introduces the design of hardware and software algorithms multichannel
analyzer connected with computer via USB port that is a feasible and inexpensive to
manufacture multi-channel analyzer. Hardware: Design and fabrication of functional blocks of
multi-channel analyzer includes: spectral amplifier; ADC control; high-voltage power supply;
USB interface; low voltage power supply. The software consists of a control algorithm and
data acquisition computer and the essential tools of multi-channel analyzer. The basic
specifications of manufactured multi-channel analyzer were measured: The energy resolution
is less than 39keV at peak Cs-137 664 KeV using CANBERRA Bicron model 302-2x2
scintillation detector; The peak drift is less than +0.01%/°C of full scale; The integral
nonlinearity is less than =0.05% over total output range; The differential nonlinearity is less
than +3.4 over total output range. For technical characteristics mentioned above, the machine

was designed and built can be used by students to practice nuclear physics.
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