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TOM TAT

Trong bai bao nay, chdng tdi trinh bay
phét trién hé do quan trdc phéng xa moi
truong. Céc thiét bj trong hé do gébm dau do
do liéu phéng xa Inspector’, b xtr ly dién to
FPGA va chuong trinh giao tiép LabVIEW. O
bé x&r ly dién tir FPGA, mét chuong trinh
nhang VHDL dwoc xay dung cho bo mach
FPGA vé&i chire nang ghi nhéan xung tin hiéu
dién tr nhan tir Inspector’, hinh thanh sé
dém tich Idy theo thoi gian va truyén sé liéu
Ién may tinh. Trén may tinh mét chuwong

trinh giao tiép LabVIEW duoc xay dung cé
chirc néng diéu khién, ghi nhan sé liéu ter bo
mach FPGA, hién thi dé thi va lwu di liéu
nhan. Sau khi xdy dwng hé do, chung toi
thuc hién danh gia dé dap (ng cia hé do
théng qua may phéat xung chuén. Hé do
duwoc duwa vao khao sat phéng phéng xa tai 2
phong thi nghiém va ngoai troi tai B6 mbén
Véat ly Hat nhan, Truwong Pai hoc Khoa hoc
Tw nhién, PHQG-HCM.

Twr khéa: phong xa méi truong, quan tréc phéng xa, FPGA, VHDL, inspector, LabVIEW

MO PAU

Trong cudc song, ching ta tiép xuc véi
phong xa maéi truong mdi ngay. Ty thudc vao
ngudn géc cua phéng xa moi truong cd thé phan
biét gitra cac ngudn phong xa tu nhién: do buc xa
vl try, C4C ngudn ndi bod trong co thé con ngudi,
phéng xa trén trai dat; cac ngudn phong xa nhan
tao: ddng vi phong xa dé chan doan va diéu tri
trong y hoc, thir nghiém vai khi hat nhan va nha
may dién hat nhan. Ngay nay, sy phat trién cua
khoa hoc ky thuat dac biét Ia sy phat trién cua ki
thuat hat nhan khién nhu cau sir dung céc ngudn
phéng xa ngay cang nhiéu. Thém vao do 1a cac
tai nan hat nhan va cac vu thir vii khi hat nhan,
gan day nhét 12 vy n nha may dién hat nhan &
Fukushima vao thang 03 nam 2011 tai Nhat Ban
khién van dé phong xa méi trudng trg nén néng

hon bao gio hét. Viét Nam dy dinh xay dyung mot
s6 nha may dién hat nhan tai Ninh Thuan, nén
van dé phong xa hat nhan méi truedng hién nay va
trong tuong lai lai cang dwoc quan tdm. Theo
khuyén céo cua Uy ban An toan Buc xa Quéc té
ICRP (International Commission on Radiation
Protection) trong 05 nam lién tuc, gidi han liéu
cho nhan vién phong xa la 20 mSv/nam, va &
la 1 mSv/nam (twong duong
0,12 PSv/gio); trong do, & mot nam, lidu giGi han
cho nhén vién phong xa la 50 mSv/ndm va cho
nguoi dan 1a 5 mSv/nam (twong duong
0,57 uSv/gio) [1].

Vi thé viéc thyc hién danh gia phong xa moi
truong 12 rat can thiét. Hién tai nhom dién tur hat
nhan thugc Bo mdn Vat ly Hat nhan, Khoa Vit ly

nguoi  dan
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truong Pai hoc Khoa hoc Tu nhién, PHQG-
HCM dang thyuc hién xdy dung cac hé do quan
trac phong xa moi truong dé ghi nhan danh gia
phoéng xa méi truong.

Trong bai béo nay, ching tdi phét trién hé do
quan tric phéng xa moéi trudng. Hé do bao gom
dau do do liéu phong xa Inspector”, bo xir 1y dién
tr FPGA, va chuong trinh giao tiép LabVIEW
v6i méy tinh. O bo xtr 1y dién tir FPGA, chuong
trinh nhing VHDL dugc xdy dung cho board
mach FPGA, véi chitc nang ghi nhian xung tin
hiéu dién tir tir Inspector”, hinh thanh sé dém tich
lity theo thoi gian va truyén sé liéu 1én may tinh
qua cong RS-232. Trén may tinh, chuong trinh
giao tiép LabVIEW duoc xay dung dé ghi nhan
va hién thi dit liéu nhan duogc tir bo mach FPGA
va luu dir liéu vao may tinh. Hé do co thé “reset”
tryc tiép trén board mach va “reset” bang phan
mém khi thyc hién mot phép do phéng xa moi
truong.

Pé danh gia 6 dap ung cua hé do chung toi
sir dung may phat xung véi céc tan sé phat thay
ddi tir Hz dén kHz. Ching t6i thuc hién do thuc
té phong phong xa ngoai troi va phdng phéng xa
tai hai phong thi nghiém: (1) Phong thi nghiém
bién ti hat nhan va (2) Phong thi nghiém hat
nhan dai cuong, thugc B6 moén Vit ly Hat nhéan,

Khoa Vat ly-Vat ly K§ thuat, Truong Pai hoc
Khoa hoc Tu nhién, PHQG-HCM.

PHUONG PHAP

Xay dung hé do quan tric phéng xa méi trudong

Hé do quan tric phong xa méi trudng dugc
xay dung nhu Hinh 1, bao gom: (1) dau do buc
xa Inspector’, (2) bo xir 1y dién tr FPGA va (3)
giao tiép may tinh LabVIEW. Khi btic xa hat
nhan twong tac véi dau do cua Inspector® (1),
dang Geiger-Muller, xung tin hiéu ra ft
Inspector” ¢6 dang xung vudng véi do rong xung
~100 ps, chuan logic TTL [2]. Xung ra tir
Inspector” dugc dua vao bo xir 1y dién tir FPGA
(2). Mot chuong trinh nhing VHDL dugc xay
dung cho phép xu ly va thuc hién viéc tinh toan
va truyén Ién may tinh qua cong RS-232. Bé diéu
khién bo mach FPGA ciing nhu truyén dir liéu
lén may tinh, mot chuong trinh giao tiép
LabVIEW (3) dugc X8y dung. Trong chuong
trinh LabVIEW di liéu dugc nhan qua cong RS-
232 va hién thi dudi dang do thi s6 dém tong tich
lity theo thoi gian ciing nhu s dém trén gidy theo
thoi gian. S6 lidu ciing dwoc luu lai dang file
ASCII (*.txt) cho phép phan tich cling nhu danh
gia.
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4 o
B¢ xur ly dién tir Giao ticp may
Inspector* (FPGA) tinh
(LabVIEW)
\.

Bo xu ly dién

Inspector®

Giao tiép may
tinh (LabVIEW)

Hinh 1. So db b tri (A) va hinh anh (B) v& hé do phéng xa méi trudng

; Tl may tinh
biéu khién
l Dir liéu
Xung v A4
Inspector*| 161 vao | Khoi trigger > Mihéa > Bonhé >| RS-232 May tinh
(canh 1én) :
Hién thi LED B xir 1y dién tir FPGA

Hinh 2. So db khéi trong b xtr 1y dién tir FPGA

Bd xir Iy dién tir FPGA

Bo xu 1y dién t¢ FPGA la bo mach c6 chip
cyclone Il EP2C8Q208C7 cua hang Atera [3],
giao tiép may tinh qua cong RS-232 va dén LED
hién thi. So d6 khéi firmware duoc nhing trong
chip FPGA duogc trinh bay nhu trong Hinh 2,
ngdn ngir lap trinh cho firmware 13 VHDL. Cau
trdc cua firmware nhing trong chip FPGA bao
gom céc khdi: khéi trigger, khbi ma héa thanh sé
dém, khdi bo nha, khéi giao tiép RS-232 va khdi
diéu khién. Khi xung tin hiéu tir Inspector” (dang
xung logic dwong chuidn TTL) di vao khdi
trigger, tin hiéu sé dugc ghi nhan va mad hda
thanh s dém. Dix liéu s6 dém sé& duogc chira trong
bo nhé va c6 thé truyén dir liéu 1én may tinh qua

chuan RS-232. Bo diéu khién, duoc diéu khién tur
méy tinh, cho phép cai dat cac thong sé nhur reset,
khoang thoi gian truyén dir liéu ciing nhu diéu
khién trigger canh Ién va canh xubng. Bén canh
la dén LED hién thi truc quan vé xung tin hiéu
dugc ghi tir Inspector®. Phan cing bo mach dién
tr FPGA duoc san xuat tai Truong Pai hoc
Osaka, Nhat Ban. Viéc phét trién céc thiét b dién
tr FPGA nim trong chwong trinh hop tac gitra
B6 mdn Vat Iy Hat nhan, Khoa Vit ly-Vat Iy K§
thuat, Truong Pai hoc Khoa hoc Tu nhién,
DPHQG-HCM va nhdm GS. Masahara Nomachi,
Pai hoc Osaka Nhat Ban [4].
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Hinh 3. Giao dién giao tiép LabVIEW
'
May phét xung I | Bo mach dién tir Giao tiép may tinh
(FPGA) - (LabVIEW)
\.

Hinh 4. So d danh gia do dap tmg cta hé do

Chuong trinh giao tiép LabVIEW

Dé giao tiép bo mach FPGA véi may tinh,
ching toi xay dung giao tiép chay trén nén
LabVIEW™ [5]. Chwong trinh LabVIEW c6
chire nang diéu khién bo mach FPGA, v& d6 thi
va luu dir liéu. Hinh 3 1a giao dién giao tiép gitra
may tinh vai bo mach FPGA.

KET QUA

Sau khi xay dung hé do, chung t6i thyc hién
danh gia d6 dap ung cua hé do théng qua may
phéat xung chuan. Tan sb xung phat tir Hz téi
kHz, cu thé céac tan sb khao sat 12 0,1 Hz; 1 Hz;

10 Hz; 100 Hz; 1000 Hz; 2000 Hz; 3000 Hz;
5000 Hz va 9000 Hz. D6 rong xung duoc thiét
lap 12 100 ps, chudn TTL twong (ng vai do rong
xung cua Inspector®. Thoi gian khao sat cho mdi
tan s6 phat 1a 10 phat. Hinh 4 trinh bay bé tri hé
do. Két qua khao sat dugc trinh bay nhu trong
Bang 1 va Hinh 5. B léch ghi nhan dugc gitra
tan s6 phat tir may phéat xung va tan sé ghi nhan
cua hé do dudi 0,01 %. Piéu nay cho thdy hé do
hoat dong tét, khdng c6 thoi gian chét. Hé do c6
thé 4p dung cho dau do Inspector” va khao sat
phong xa méi truong.
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Béng 1. Bang so sanh tan s6 ma may phét
xung phét ra vai tan so6 hé do ghi nhan dugc.

Tan sb phat | Tan sé6  do 20 ,Iif_ h (%)
fwa(H2) | duocfu(H2) | T
o) fora

01 01 0
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Hinh 6. B thi phong phong xa ciia Phong thi nghiém Dién tir Hat nhan (6A), Phong thi nghiém Hat nhan dai
cuong (6B), ngoai troi (6C)
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Thuwe hién do phéng xa méi trwdong

Trong bai béo nay, ching toi tién hanh do
phdng phéng xa moi truong cho hai phong thi
nghiém va phdéng phéng xa ngoai troi. Phong thi
nghiém ma chdng t6i khao sat gom (1) Phong thi
nghiém Dién tr Hat nhan va (2) Phong thi
nghiém Hat nhan dai cuwong ctia Bo mon Vit ly
Hat nhan thuoc Truong Pai hoc Khoa hoc Tu
nhién, PHQG-HCM. G d6, Phong thi nghiém
Hat nhan dai cwong 13 phong c6 chira mot sb
ngudn phong xa phuc vu cdng tac day hoc thuc
nghiém. Thoi gian thuc hién cho mdi phong la 24
gio lién tuc. Ddi voi phép do ngoai troi, thoi gian
do 12 12 gio lién tyc.

Hinh 6 la két qua do phong phong xa moi
truong tai cac khu vuc dd do. Dwa vao dd thi
nhan thiy ring phong phéng xa cua phong thi
nghiém dién tir hat nhan thuoc Bo mon Vit ly
Hat nhan c6 suét liéu dao dong trong khoang
0,1 pSv/h dén 0,26 pSv/h, véi trung binh la
0,17 pSv/h. Phéng phdéng xa cua Phong thi
nghiém Hat nhan dai cuong c6 suét liéu dao dong
trong khoang 0,1 pSv/h dén 0,24 pSvih, véi
trung binh la 0,18 pSv/h. Phéng phéng xa bén
ngoai hai phong thi nghiém c6 suét liéu dao dong
trong khoang 0,1 pSv/h dén 0,23 pSv/h, véi
trung binh 1a 0,16 pSv/h. Véi sé ligu suat lidu
trung binh co dwoc, so sanh vai chuan ICRP,
phéng phéng xa tai cac diém do 1a an toan.

KET LUAN

Trong bai bao nay, chdng t6i thuc hién xay
dung hé do quan tric phdng xa moéi truong. Hé
do cho phép do lién tuc theo thoi gian, s6 liéu s&
duogc V& 1én db thi up-to-date, ciing nhu sb liéu s&
dugc luu lai thanh file, cho phép phan tich va
danh gia.

Chung toi thyc hién danh gia dap ung hé do
thong qua may phat xung chuan. Chung t6i danh
gia tir 0,1 Hz dén 9000 Hz. Do léch tan sé gitra
xung tin hiéu do méay phét xung phat ra va tan sb
do duoc tir hé do 1a khong dang ké (dusi 0,01
%). Didu nay cho thdy, hé do dap ung tét, khdng
c6 thoi gian chét.

Sau khi xay dung cling nhu danh gia dap tng
vé hé do, ching t6i thuc hién khao sat phdng
phong xa méi truong tai Phong thi nghiém Dién
te Hat nhan, Phong thi nghiém Hat nhin dai
cuong, va ngoai troi tai vi tri B6 mon Vat ly Hat
nhan Truong Pai hoc Khoa hoc Tu nhién,
DHQG-HCM. Chiing t6i do 24 h cho 2 phong thi
nghiém va 12 h cho ngoai troi. Két qua khao sat
cho thay, phong phéng xa nam trong an toan cua
ICRP.

Loi cam on: Nhom tac gia xin chan thanh
cam on dén Bo mon Vat ly Hat nhan, Truong Dai
hog Khoa hqc Ty nhién, PHQG-HCM da tao moi
diéu kién dé chung toi hoan thanh bai bdo nay.
Chiing toi dac bi¢t cam on nhém nghién ciru cua
gido sw Masaharu Nomachi voi cac ho tro vé bo
mach FPGA.
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inspector” and FPGA board
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ABSTRACT

In this report, we present the
development of an environmental radiation
monitoring system. The system includes
Inspector’ dose meter, FPGA board, and
LabVIEW interface. In the electronic board
using FPGA, the embedded VHDL program
is developed for FPGA board. Its functions
are to accumulate pulse signals from the
Inspector”, transmit data to the computer.
Computer interface is written on LabVIEW

platform. Its functions are to receive data
from FPGA board, plot data, store data, as
well as control the FPGA board. We evaluate
the response of the system by using a
standard pulse generator. With this system,
we carry out the measurement of
environmental background radiation in two
experimental rooms and outside at Nuclear
physics Department, University of Science,
VNU-HCMC.

Keywords: environmental radiation, radiation monitoring, FPGA, VHDL, LabVIEW.
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