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Tom tat: La mot thiét bi khong thé thiéu trong viéc ghi nhan sy phan bé cuong do
birc Xa hat nhan theo ning luong, thiét bi phan tich bién do da kénh (MCA) duoc
st dung rat pho bién trong céc linh vuc ghi do bic xa. Vi mong muén tng dung
nhitng san pham cong nghé xir Iy méi nham don gian hda viéc ghép ndi, giao tiép
gitra cac thiét bi phan ctiing vai nhau, qua d6 giam tai thoi gian lap trinh ciing nhu
tang tinh ning cho cac thiét bi hat nhan dang di déng, nhém thuc hién viéc ghép
ndi mach phan tich bién d6 da kénh véi vi mach LattePanda, cac chuong trinh xir
ly phd dugce chi thi va diéu khién truc tiép thong qua mot man hinh cam ¢ng 7
inch vai cac chire nang nhu trén may tinh PC. LattePanda la mot vi mach tich hgp
hoan chinh bao gém mét vi xir Iy Intel x86 va mot co-processor 8 bit c6 thé chay
trén nén hé diéu hanh Windows 10 hoan chinh véi cac chitc ning twong duong voi
mot chiéc may tinh ca nhan. Ngoai ra, san pham ghép ndi kha nang két ndi truc
tiép véi mot dau do phéng xa nhd duoc tich hop thém khéi khuéch dai phd, khéi
cao ap, khéi ngudn nudi tién khuéch dai va khéi nguon nudi du phong bang pin
Li-ion.

Tw khéa: Phan tich bién d6 da kénh, MCA, LattePanda.
1. MO PAU

Pau nam 2016 mot du an mang tén LattePanda duoc kéu goi gay quy trén
KickStater rat thanh cong véi muc tiéu cho ra doi mot may tinh nhiing dau tién ¢ kha
ning chay duoc hé diéu hanh Windows 10 mét cach hoan chinh. Biéu lam nén su thanh
cong cua dy an 1a sy méi la va tiém ning cta nd trong kha ning diéu khién va kha ning
két ndi véi céc thiét bi ngoai vi so voi cac dong may tinh nhdng sir dung hé diéu hanh
Linux dang dan b3o hoa trén thi truong. LattePanda 14 mot vi mach tich hop st dung hai
vi xu ly la Intel x86 Z8300 64 bit va co-processor 8 bit AtMega32u4. Viéc tich hop hai vi
xt Iy ¢6 thé lam ting su cong cénh véi phan cing nhung bu lai phan mém xa 1y lai dugc



quan ly mét cach triét dé nhat, mot vi xu Iy c6 nhiém vu thu nhan di liéu, két ndi véi cac
cam bién ngoai vi va mot vi xu ly chi tap trung vao phan xu ly dit liéu.

Céc thiét bi phan tich da kénh hién nay rat da dang, v&i nhiém vu ghi nhan sy phan
bd cuong d6 birc xa theo ning lwong thi day 1a thiét bi khéng thé thiéu trong cac cong
viéc lién quan dén ghi nhan va phan tich btc xa. Thong thuong, cc thiét bi phan tich da
kénh ngoai phan mém diéu khién ghi nhan thi con moét phan mém lién quan dén viéc xir
ly dit liéu trén may tinh PC. Cé mét sé nhitng thiét bi phan tich c6 kha ning xt Iy va hién
thi phd tai chd nhung cé thé chi hd trg voi mot vai chirc nang xir Iy nhét dinh. Véi ly do
d6, nhém thue hién s& nghién ciu ghép ndi truc tiép mach phan tich bién do da kénh V6i
vi mach LattePanda, tan dung stc manh xt ly trén hé diéu hanh Windows 10 dé xay
dung phan mém xir Iy véi cac chic ning tvong duong nhu trén may tinh c4 nhan. Dong
thoi, nham ting tinh di dong cho san pham, san pham sé& duoc tich hop thém mot sé céac
khdi chitc ning co ban nhu khdi khuéch dai phd, khéi cao ap, khdi ngudn nudi tién
khuéch dai va khdi ngudn nudi du phong.

2. Noi dung nghién cwu
2.1. Péi twong va phwong phéap nghién ciru
2.1.1. Phan cing

Véi muyc tiéu 1a xay dung mot bo san pham ghép néi mach phan tich bién do da
kénh véi vi mach LattePanda. San pham c6 kha niang két ndi truc tiép véi dau do phong
xa thong qua cac cap két néi chuan BNC, D-Sub 9, SHV hoic MHV. Duéi day 1a so d6
khéi caa hé ghép nbi:
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Hinh 1: So do khoi ghép noi

Khéi cao &p: Cung cap cao ap duong co diéu khién cho dau do phong xa. Pién
ap diéu khién nam trong khoang 0+1,5KV 0.5mA va duoc két ndi qua hai jack
MHYV hoac SHV;

Khédi nguon nuéi tién khuéch dai: Cung cap ngudn dién mot chiéu +12V 0.15A
cho tién khuéch dai cua dau do phong xa thong qua jack D-Sub 9 Pin vai bién
d6 V. 12 <50 mV;

Khéi lva chon xung: Khéi sir dung hai relay tin hiéu diéu khién huéng di cua
tin hiéu vao va cuc tinh cua tin hiéu can phan tich. Néu tin hiéu 16i vao Ia tir 15i
ra cua tién khuéch dai thi tin hiéu nay sé& di qua khéi chon cuc tinh, cuc tinh c6
thé 14 xung duong hoic xung am, sau d6 méi dén khéi khuéch dai pho. Nguoc
lai, néu tin hiéu 16i vao la chuan xung Gauss tir khéi khuéch dai pho bén ngoai
thi tin hiéu nay sé dugc dua thang vao khdi ADC dé sé hoa tin hiéu;

Khéi khuéch dai phd: Khéi ¢ nhiém vu khuéch dai tin hiéu 16i vao va cho ra
dang xung chuan Gauss vé6i hé sé khuéch dai cd thé thay doi bién do tur
0+200%.

Khdi ADC: Khéi c6 nhiém vu sé hda tin hiéu xung Gauss cho vi xt Iy phan
tich. Khéi st dung Fast ADC 4K data véi thoi gian bién d6i mdi chu trinh 1a
500 ns.



Hinh 2: Khéi chon xung, khuéch dai phé va MCA

— Khéi xir ly: St dung vi mach LattePanda dé xay dung phan mém xu ly pho,
diéu khién hién thi truc tiép 18n man hinh cam tng LCD 7 inch. LatteaPanda
duoc trang bi mot s6 cac chuan két ndi co ban sau:

Hinh 3: Vi mach LattePanda
=  Ethernet Giabit x1;
= USB 2.0 x2; USB 3.0 x1;
= SDCard; HDMI; GPIO Intel & AtMega32u4; .
— Khéi nguon Pin du phong Li-ion: Si dung ic dleu khlen qua trinh sac xa
HY32D cho phép diéu khién hai cell pin ndi tiép dién ap 7,2V véi dong xa ti
da la 10A.

Sau khi lya chon nguén cip va cuc tinh cua tin hiéu, tin hiéu s& khuéch dai va tao
dang xung chuan Gauss rdi dua vao khéi lay mau va gitr dinh cho ADC phan tich trong
khoang thoi gian 1a 500 ns. Sau mdi chu trinh bién d6i, dit liéu duoc luu trit vao bo nhé
flash va san sang cho qué trinh phan tich tiép theo. Toan bo dit liéu s6 héa ADC duoc
truyén dén vi mach LattePanda dé xr ly théng qua giao thac USB CDC véi toc do thi da
12 Mbits/s, dit liéu sau khi xir Iy duoc hién thi va diéu khién truc tiép qua man hinh cam
ung LCD 7 inch.



2.1.2. Phan mém

V& co ban chuong trinh xt Iy phd bao gom céc chirc ning chinh sau: Diéu khién
hoat dong cia MCA, doc va hién thi phd ning lwong, 1am tron phd, trir phong, chuan
nang luong, tinh dién tich dinh, tim dinh phd va nhan dién dong vi phong xa.

- Lwa chon ngudn xung cho MCA: Chuong trinh con ndy cho phép ngudi sir
dung c6 thé lya chon ngudn xung cho bo MCA phan tich, ngudn xung cé thé tir khdi tién
khuéch dai hodc tir xung chuan Gauss bén ngoai. Pong thoi cho phép diéu khién hé sb
khuéch dai xung va khéi cao ap cung cép cho dau do phong xa bén ngoai.
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Hinh 4: Giao dién cai dat nguon cap xung va cao ap

- Lam tron phd: Do ban chit thong ké caa qué trinh phan rd phong xa va qua
trinh ghi nhan ma tai mot kénh trén phd sé dém s& 1a mot dai lwong ngau nhién thing
giang xung quanh gia tri thyc. Dé han ché thing giang trong qua trinh ghi nhan can tién
hanh lam tron phd. S6 dém ghi nhan duoc tai mdi kénh déu co lién quan nhét dinh dén
cac kénh xung quanh, dé giam bdt thiang giang co thé dwa vao sé dém cua cac kénh nay.
Mot khoang nho ciia pho ¢ thé coi xap xi da thirc. Gia tri ciia da thire va dao ham cua né
c6 thé xem 1a mot ham cua s dém:

Yn,m (l) =

Trong do:

o Y, ,(D):1a dao ham bac n cua phd da duoc lam tron tai kénh thir i;
o Y(i+k):lasddém tai kénhthai + k;

o Cinm V& Ny, 1acac hing so;

e m' =2m+ 1 1asb diém thuc duoc sir dung dé khdp ham da thic.



Khi n = 0 tc 1a phé d3 duoc 1am tron. Trong thuc té, viéc lua chon sb diém khép
da thirc phu thugc vao phd cua ting loai pho ké. Néu sé diém 1am thuc nghiém cao, cac
dinh phd nhé c6 thé bi 1am phing, con néu thap, viéc 1am tron phd lai khong c6 tac dung.
Chuong trinh phan mém duoc tich hop sin hai chwong trinh tiy chon cho ngudi st dung
trong qua trinh 1am tron phd.

e Sirdung 3 diém:

X[x — 1] + X[x] + X[x + 1]
3

Count[x] =

e S dung 5 diém:

—3X[x—-2]+X[x+ 2D +12(X[x — 1] + X[x + 1]) + 17X[x]
Count[x] = T

Ché 46 1im mugt phd

m-ui kénh hién tai duge tinh trung binh theo phudng trinh sau:

12#*Count[x-1] + 17*Count[x] + 12*Count[x+1] - 3*Count[x-2] - 3*Count[x+2]

Hinh 5: Giao dién lam muwot pho
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Hinh 6: Phé truede khi lam murot
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Hinh 7: Phé sau khi lam murot

- Chuan niing lwong: Viéc khép ham chuan niang lugng duoc thuc hién tha cong
trén giao dién phan mém bai nguoi s dung. Ham chuan ning luong duoc khép theo da
thic bac 2:

E = AChn* + BChn + C

Kénh 1 [2000 N#ng lugng 1 |661
Kénh 2 [3548 Ni#ng lugng 2 [1173
Kénh 3 4030 N#ng ludng 3 [1332

56" di€m hiéu chudn Hiéu chuin
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Huy bo

A= 0 E=| 3.0249 C=| 0.4202

Hinh 8: Giao dién chudn ndng lirong

- Chuén @$ phan giai: Tuong ty nhu chuan ning luong, viéc chuan do phan giai
gop phan ning cao do chinh xac cua viéc tinh toan dién tich dinh va xac dinh cac dinh
chdng chap. Ham chuan d¢ phan giai ciing dugc thyc hién thu cong trén giao dién cua
ngudi sir dung. Ham chuan nang lugng dugc khép theo ham sau:



FWHM = AE* + BE + C

- Thuit toan xac dinh dién tich dinh: Gia thiét phéng nén duoc biéu dién theo
ham tuyén tinh, khi d6 dién tich dinh S cua dinh tin hiéu va phwong sai duoc xac dinh
theo phuwong phap xap xi dinh toan phan:

S= kf n(i) — (k - %) [n(K) + n(=K)]
i=—(k—-1)

V= kz_l n(i) + (k _ %)2 [n(K) + n(—K)]
i==(k-1)

Trong do:
e i lasé hiéu kénh lién quan t6i tam dinh
o n(i) la bién do kénh tht i
e 2K + 1 146 kénh trong khoang lay tich phan.

Dé xac dinh tinh chinh xé4c cta chwong trinh tinh dién tich dinh, nhém so sanh véi
pho dugc ghi nhan boi dau do ban dan HPGE duoc dit tai phong thi nghiém cua truong
PHKHTN — PHQGHN bai phan mém Gamma Vision phién ban 6.0. Dudi day 1a két qua
S0 sénh cua hai chuong trinh xu ly.

Nang Gamma Vision ThAuat toan
X xay dwng -
Nguon | lwong Ty l¢
(KeV) S AS S AS
(CPS) (CPS) (CPS) (CPS)
Cs-137 | 661 5.31 0.10 5.23 0.42 1.015
Co-60 1173 74.16 0.31 79.05 4.22 0.938
1332 64.68 0.27 68.08 3.37 0.950
Co-57 122 157.37 1.23 130.45 5.95 1.206

136 18.04 0.43 16.16 0.65 1.116

- Thuat tean tim dinh phé tw ddng: Viéc xac dinh dinh pho trong phd ning
lwong 1a cdng viéc dau tién nhung rit quan trong trong qué trinh xu Iy phd hat nhan. Viéc
xéac dinh s6 dinh ciing nhu vi tri dinh 1am gitp cac qué trinh sir ly tiép theo khong bi bo
s6t cac thong tin quan trong vé pho. Viée xac dinh dinh phd ¢6 nhiéu phuong phap, moi
phuong phap c6 nhitng wu nhuwge diém riéng nhu: phuong phap cuc dai, phuong phap
dao ham va vi phan bac nhat, phuong phap bién doi vi phan bac hai suy rong, phuong
phap Vi phan bac 2, ... Trong khuon khé dé tai, nhém sir dung phuong phép vi phan bac
nhat:

Gia sir dinh pho can tim c6 dang Gauss:



1 _(x—w)?

e 202
V2no

G(x) =

Trong do:

e o la phuong sai ham Gauss
e u latrong tam ham Gauss

L4y dao ham cua ham G (x) theo x:

U—x _(x—L;)Z
2
\2mo3 ¢

Nhan thiy dao ham bac nhat cia ham Gauss nhan gia tri 0 khi x

G'(x) =

= u va nhan gia

tri duong khi x < y, gia tri &m khi x > p. Pao ham bac nhat caa dinh pho thay dau ¢
chdp cua dinh. Khi d6 gia tri vi phan cta ving dinh cho pho roi rac ¢ thé lay:

Y@ =Y(i+1)-Y(@)

Dé xac dinh vi tri dinh phd, mot nhém kénh dinh duoc lua chon sao cho dao ham

bac nhat ciia pho da dugc lam tron phai thoa man céc tiéu chuan:

Y'(p) <0
Y'(ip+i) <O
Y'(p—i)>0
Viéc lya chon khoang chay phu thudc vao kha nang phén giai nang luong cua hé
pho.
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Hinh 9: Giao dién chuong trinh ty dong xdc dinh vi tri dinh ph5

2.2. Két qua



Nhom thuc hién vé co ban da hoan thanh viéc nghién cau thiét ké thiét bi phan
tich phd ké gamma sach tay véi nhitng thanh phan co ban sau:

— Phan ctng:

Khéi phan tich bién do da kénh MCA:

»  PJ phan giai: 4K kénh;

= Dung luong mdi kénh: 4 Bytes (~4,294,967,295 s dém);

= Thoi gian bién d6i < 5 ps (< 200,000 CPS);

= Po phi tuyén tich phan: 0.022%;

= P phi tuyén vi phan: 1.44%.
Cao 4p: Cung cap dién ap cao co diéu khién tir 0+1.5KV 0.5mA;
Ngudn nudi tién khuéch dai: Cung cap ngudn doi xing +12V 0.15A
nhiéu < 50 mVp-p;
Thiét bi chay trén nén tang Windows 10, hién thi di liéu truc tiép 1én
man hinh LCD 7 inch, c&c chirc nang tuong duong nhu trén may tinh
PC;
Str dung nguon nubi bang pin Li-ion 18650 7.2V 7200 mAh véi thoi
gian st dung tdi thiéu 1 6 gio.

— Phan mém:

Phan mém diéu khién thiét bi va xu ly phd duoc dugc xay dung trén
phan mém LabVIEW chay trén nén tang Windows 10;

Chuong trinh xir Iy duoc tich hop cac chuong trinh doc va hién thi phd
nang luong, 1am tron phd, trir phdng, chuan ning lugng, tinh dién tich
dinh, tim dinh phé va nhan dién dong vi phéng xa;

Tay chon nguén xung va cuc tinh cia xung vao phan tich bang phan
mém:

HS tro diéu khién bién do khuéch dai xung vao va diéu khién cao ap
bang phan mém.

San pham ghép ndi ¢ thé két ndi tryc tiép vai dau do phong xa, ghi nhan va xir ly
pho tai chd voi cac tinh ning xtr 1y nhu trén may tinh PC, ngoai ra, san pham ciing duoc
trang bi ngudn nudi dy phong bang pin Li-ion qua dé ting tinh di dong cho san pham két

nol.



RESEARCHING ON JOINING OF MCA CIRCUIT WITH
LATTEPANDA CIRCUIT

Abstract: Multi-channel Analyzer (MCA) is widely used in the field of radiation
measurement, which is used to record the distribution of radiation intensity by
nuclear energy. Desire to apply new processing technology products to simplify
the pairing, communication between hardware devices, thereby reducing program
load time as well as increasing the effciency of nuclear devices, we have paired
the MCA with LattePanda, spectrum processing programs are controlled and
displayed directly through the LCD touch screen 7 inch with the same functions as
on a PC. LattePanda is a fully integrated processor including an Intel x86
processor and an 8 bit processor that runs on full Windows 10 operating systems
with functions comparable to a computer. In addition, the coupling device
connects directly to a detector buy adding a amplifier block, a high voltage block,
a pre-amplifier power supply and a li-ion battery backup power supply.

Keywords: Multi-channel Analyzer, MCA, LattePanda.



