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Thiét bi quan tric va canh bio phéng xa mdi treong dwoe sir dung trong viéc giam sat, canh bao nhirng
s ¢d bat thwong ciia phéng xa ddi véi mdi trwong. Thiét bi dwec thiét ké, ché tao dua trén nén tang cong
nghé vi xir Iy ARM. Vi nhirng wu viét ctia vi xir ly ARM gitip thiét bi ¢é6 dwge nhirng tinh ning hién dai,
kha ning thu thip va phan tich dir li¢u lién tuc, két ndi da dang, truyén nhan tryc tuyén véi trung tim
diéu hanh va kha niing twong tac thoi gian thwe. Thong qua viée thue hién dé tai nghién ciru cAp nha nwéc,
mi s6 KC05.16/11-15, Trung tAm Chiéu xa Ha N$i di nghién ciru va tng dung thanh céng vi xir ly ARM
trong ché tao thiét bi quan tric va canh bio phéng xa méi truong. Thanh cong nay mé ra kha niing 1am
chii cong nghé, giai quyét vin dé ndi dia hoa thiét bi quan trac va canh bao phéng xa, thuén lgi cho cong
tac quan ly, st dung, bao tri va bao dudng thiét bi, dong thoi gép phin vao qua trinh xiy dwng va phat
trién mang quan tric canh bao phéng xa ciia dit nuéc.

Tir khéa: ARM, cinh bdo phéng xa méi truong, sw co phéng xa, thiét bi quan tric, vi xie ly.
Chi sé phén logi 2.2

APPLICATION OF ARM MICROPROCESSOR B3t van de

IN MANUFACTURING THE EQUIPMENT FOR
MONITORING AND WARNING ENVIRONMENTAL
RADIATION

Summary

The monitoring and warning equipment of environmental radiation used for
monitoring and warning incidents and anomalies of environmental radiation
has been designed and manufactured based on ARM microprocessor
technology. With the advantages of ARM microprocessor, the equipment
can have modern features, the ability to collect and analyze continuous
data and diverse connections, on line with the operating center, and real-
time interoperability. Through the implementation of the state-level project
KC05.16/11-15, the scientists at Hanoi Irradiation Center had succeeded
in the research and application of ARM microprocessor to manufacture
the equipment for monitoring and warning environmental radiation. This
success brings the possibility of mastering the technology, localization
to manufacture this equipment, facilitate the management, usage, and
maintenance of the equipment, and contribute to the process of building and
developing the network of monitoring and warning radiation in Vietnam.
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warning of environmental radiation.
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Trong hau hét cac bai toan
vé thiét ké va ché tao thiét bi
cho diéu khién do luong ciing
nhu luu trit thong tin thi viée
nghién ctru va ung dung vi xtr
ly 1a vO cung quan trong, vdi
vi xir 1y t6t va manh thi cac
thiét bi dwoc thiét ké va ché
tao s& phat huy t6i da nhimg
tinh nang wu viét cua vi xu ly
do. Cac vi xtr ly cho cac bai
toan vé tinh toan va do ludong
lai cang phai dugc lya chon
k¥ cang voi1 muc tiéu c6 dugce
mot vi xtr 1y hiéu qua, manh,
kha ning ké thira, dong thoi
phai c6 duoc su phat trién
va ap dung tot trong twong
lai.

Thong qua viéc thuc
hién dé tai cidp nha nudc
KCO05.16/11-15: Nghién ciru
ché tao thiét bi quan trdc va
canh bao phong xg, cac nha



khoa hoc trong nugc di tim hiéu, tiép can va thiét ké
duogc cac vi xtr Iy hién dai, c6 kha nang xtr Iy manh va
mg dung tot trong thyc té. Trong qua trinh tim hiéu,
nghién ctru va thir nghiém thyc té, cic nha khoa hoc
thudc Trung tam Chiéu xa Ha Noi di tiép can voi nhidu
cong nghé khac nhau, tir cong nghé vi diéu khién (véi
nhing vi diéu khién nhu AVR, 8051, PIC...) dén nhiing
cong nghé vi xir Iy da nhan dugc tich hop nhiéu tinh
ning hién dai trong mot hé thong (SoC: System on
Chip). Muc tiéu ctia nhém nghién ctru 1a ché tao duoc
mot hé thng vi xir 1y hién dai, c6 gia thanh hop 1y, tiét
kiém nang lugng va phu hop voi moi truong Viét Nam.
No6i dung nghién ciru

Vi xtt Iy ARM ¢ lich sir phat trién 1au dai, di va
dang dugc tng dung rong rai trén nhiéu thiét bi khac
nhau. Véi vu diém 1a mot dong vi xur 1y 32 bit manh,
tap 1énh don gian va dic biét 1a tiét kiém ning luong,
vi xtr Iy ARM dugc tng dung nhiéu nhét trong cac
thiét bj c6 tinh di dong va kha nang hoat dong doc lap
cao.

Trén thé giGi, thiét bi quan trac va canh bao phéng
xa moi truong dugc cac nude cd nha may dién hat
nhan hoic 16 nghién ctru sir dung. Cac thiét bi ndy nam
trong mot mang ludi quan trac va canh bao su cd 10
phén ung hat nhan dugc dat xung quanh cac nha may
dién hat nhan, hodc xung quanh céc co s¢ xu ly nhién
liéu hat nhan, chat phong xa...

Hién nay, ¢ Viét Nam s6 luong cac tram quan tric
phong xa moi truong con rat han ché. Cac tram nay
mic di da c6 nhimg dong gdp nhét dinh vao viéc theo
ddi va phan tich phong phong xa tu nhién tai mot s6
dia diém trong yéu nhu Ha Noi, TP H6 Chi Minh, 16
phan tmg hat nhan Pa Lat... nhung qua thyuc té hoat
dong, chung da boc 16 mot sé nhugce diém nhu: cac
thiét bi chua dong bo, kha ning két ndi va truyén sb
lidu tryc tuyén kém... do d6 dan dén nhitng kho khin
trong tng pho khi ¢ su cb...

Thiét bi ma nhom nghién ctru ché tao v&i muc tiéu
dit ra 1a hudng t6i san phdm thuong mai va c6 thé
duoc st dung moét cach rong rai, tin cay. Thiét bi phai
dat duge cac muc tiéu dit ra nhu: do 6n dinh, do nhay
cao dé co thé canh bao sém; hoat dong doc lap tdt,
c6 thé ghép ndi mang LAN v&i may tinh; truyén dir
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liéu qua mang Internet, qua mang GSM... tao diéu kién
thuan 1oi cho cong tac quéan ly, cong tac bao tri, bao
dudng thiét bi.

Nghién ciru vé ARM

V6i thiét ké dya trén nén tang RISC nén kién triic
co ban cia ARM ciing ¢6 kién trac twong ti v6i RISC
[1].

Thanh ghi: thiét ké cia ARM vé co ban gdm hau
hét cac thanh ghi da dung. Cac thanh ghi cia ARM
duoc mo ta trén hinh 1.
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Hinh 1: mé hinh thanh ghi

Cdu triic load-store: ciu tric load-store c6 nghia
1a tt ca céac chi 1énh (cong, trur...) déu dugc thue hién
trén cac thanh ghi. Chi c6 Iénh copy gia tri tr b nhd
vao thanh ghi (load) hodc chép lai gia tri tur thanh ghi
vao bo nhé (store) méi co anh hudng t6i bo nhé. Vi thé
tat ca cac 1énh cia ARM c6 thé thuc hién mot trong ba
viée sau: 1) xir Iy dir liéu: chi thay doi gia trj trén thanh
ghi; 2) truyén dir lidu: sao chép gia trj tir thanh ghi vao
bo nhé va chép gia tri tir b nhé vao thanh ghi; 3) diéu
khién Iénh [1].

Tdp lénh: tat ca cac 1énh cia ARM déu 1a 32 bit, co
cAu trac load-store, cdu trac 1énh dinh dang 3 dia chi
(nghia 1a dia chi cta 2 toan hang ngudn va toan hang
dich déu 1a cac dia chi riéng biét) [1].

Tap lénh Thumb: 1a tdp con cua nhitng Iénh ARM
32 bit thuong dwoc sir dung nhat. Mi 1énh trong tap
1énh Thumb c6 d¢ dai 16 bit va co6 mot 1énh ARM 32
bit twong ung. Tap 1énh Thumb thao tac dugc vdi cac
thanh ghi chun ciia ARM va tao ra sy két hop nhiing
diém t6t nhat ctia trang thai ARM va Thumb. Tap 1énh



Thumb c6 tit ca nhitng thuan loi cua vi xur Iy 32 bit:
khong gian dia chi 32 bit, thanh ghi 32 bit, thanh ghi
dich va bo toan hoc 32 bit. Do do, tap 1énh Thumb cé
pham vi cho tirmg thanh phan dai hon, thao tac sb hoc
manh va khong gian dia chi rong. Ma 1énh ctia Thumb
¢6 kich thuéc bang 65% ma l1énh ARM va cung cip
160% hiéu nang so v6i ma Iénh ARM khi chi chay trén
hé thong 16 bit. Tap 1énh Thumb hién tai da dugc phat
trién thanh tap 1énh Thumb-2 véi sy pha tron giita cac
tap 1énh 16 bit va 32 bit [1].

Vi xur ly ARM S3C6410

Vi xtr Iy S3C6410 1a mot dong vi xir Iy ARM thé hé
thir 11 ciia hing SAMSUNG ¢6 toc do 533 MHz [2].
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Hinh 2: mé hinh S3C6410

S3C6410 ngoai viéc dugc thura hudng toan bd
nhiing tinh nang uwu viét ciia vi xir ly ho ARM trudc
do, thiét bi con duoc tich hop thém cac tinh nang hién
dai cia dong ARMI11: tang toc do xur ly tin hi¢u $6;
tang tbc d6 xtr 1y hinh anh va da phuong tién; c6 toc do
xung nhip nhanh (c6 thé 1én t6i 1 GHz); giam kha nang
toa nhiét; cac dir lidu co thé duge xir Iy song song;
duong truyén dir liéu 1én dén 64 bit [2].

Mot s6 tinh nang chinh ciia vi xtr Iy S3C6410: toc
do vi xtr 1y 533 MHz, c6 thé nang cip 1én 667 MHz;
duong truyén dir lidu 32 bit, twong thich v6i 64 bit; hd
tro xu ly dd hoa 2D/3D; cac két ndi co tde do cao nhur:
USB, SPI, 12C, 1-Wire, GPIO...; hd trg thé nhé ngoai
1én dén 32 GB; hd tro cac dau ra chuan video c6 do
phén giai cao, TV-OUT [2].
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Thiét ké, ché tao thiét bi quan tric va cinh bdo
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Hinh 3: so do khéi thiét bi

Trung tim cua thiét bi 1a vi xir Iy ARM cung véi
256 MB RAM, 2GB NAND Flash, vi xir 1y nay ho
tro hau hét cac chuan két n6i thong dung hién nay nhu
USB, RS-232, GPIO, SPI, 12C... [2, 3]. Véi cac chuan
két n6i da dang nay cho phép thiét bi c6 thé ghép ndi
v6i nhiéu thiét bi ngoai vi khac dé xir Iy cac thong tin
tir cac thiét bi ngoai vi d6 nhu ghép ndi 3G dé truyén sb
liéu, ghép ndi véi MCA dé xir 1y s6 liéu tir cac hé thong
dau do, ghép ndi véi cac man hinh chi thi gitip cho viéc
diéu khién va canh bao dugc truc quan... Hé thong dau
do ¢6 do nhay cao bang viéc st dung detector nhap
nhay Nal, str dung 6ng dém GM dé do dai liéu cao cho
viéc canh bao cac sy ¢ hat nhan. Hé phén tich nhiéu
kénh MCA s& chuyén cac thong tin can thiét thu thap
duoc tir cac thiét bi thu nhan dix lidu chuyén dung (vi
du: cac dau do, hé théng thu thap mau khi...) sang cho
bo xir Iy trung tdm cua thiét bi, dé thiét bj c6 nhing
thong sd can thiét cho viéc hién thi va guri vé trung tim
diéu hanh. Man hinh hién thj LCD: hién thj c4c thong
s6 hoat dong cua thiét bi, tinh trang cua thiét bi, giao
tiép voi ngudi dung bang man hinh cam tng. Nguoi
dung qua man hinh cam tng diéu khién duogc thiét bi
theo cac yéu ciu cu thé, co thé thiét lap cac thong sb
hoat dong tu dong cua thiét bi. Man hinh hién thj cling
gitip canh bao trong mot sé trudng hop khan cip. Bo
phan luu trir thong tin cac dir li¢u thu thap duogc va da
qua xu ly: bd phan luu trir s€ luu giit cac dir li¢u cua
thiét bi thu thap duoc trong khoang thoi gian quy dinh
phuc vu cho viéc hién thi s6 liéu tai chinh thiét bi, luu
trit s liéu trong trudng hop mat két ndi v6i Trung tam
diéu hanh va s& tién hanh giri lai cc s6 liéu nay khi
két ndi voi Trung tdm dugce thiét 1ap lai. B6 phan nay
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cling ¢6 vai trd quan trong trong vi¢c cap nhat thong
s6, nang cap phan mém hé thdng cho thiét bi tir Trung
tam diéu hanh. Hé théng canh bao s& duoc két ndi véi
cac cong cu canh bao khac nhau (vi dy: loa, dén bdo...)
gilip nguoi st dung c6 thé nhan biét d& dang tinh trang
hién tai cta thiét bj hodc méi trudng ma thiét bi dang
theo doi. Hién tai chiing t6i dang str dung hé théng dén
LED ma trén cho viéc canh bdo phéng xa moi trudong.
Vi viée st dung bang LED ma trén nay s€ gitp cho
viéc canh bao truc quan, cac thong s hién thi 13 rang,
c6 thé nhan biét tir xa. .. Phan két ndi thiét bi v6i Trung
tam diéu hanh, dya trén sy phat trién manh mé cua co
so ha tang mang internet ciing nhu mang vién thong,
thiét bi s& duoc thiét ké dé c6 thé tan dung mot cach tot
nhét cac co s& ha tang nay. Thiét bi s& dugc tich hop ca
hai phuong 4n két ndi 1a st dung dudng truyén internet
tdc do cao (ADSL, cap quang...) va str dung két ndi véi
mang vién thong 2,5G/3G.

Thiét ké phdn mém thiét bi

Phan mém cua thiét bi dugc phat trién bang nhiéu
ngon ngli khac nhau nhu C, Bash scripting va QT trén
nén tang cua hé diéu hanh nhung Linux. Hé diéu hanh
nhing Linux 14 hé diéu hanh ma ngudén mé da duoc tiy
bién str dung thich hop véi vi xir Iy ARM. Véi hé diéu
hanh nhung Linux ta c6 thé c6 nhiitng lya chon thich
hop vé cac trinh diéu khién khac nhau cho céc thiét bi,
dong thoi cling dé dang hon trong qua trinh phat trién
cac trinh diéu khién riéng cho céc thiét bi ddc thu ciia
hé thong phu hop véi muc dich cua bai toan dat ra.

Két qua thi nghiém

Sau thoi gian nghién ciru va phat trién, hién tai thiét
bi dang duogc lap dat thir nghiém tai Trung tim Chiéu
xa Ha Noi va da thé hién duoc nhitng tinh nang wu
viét bao gém: tur dong ghi nhan cac birc xa moi truong
xung quanh dé tinh toan ra dugc cac phong moi trudng
v6i dai liéu thap (tir 0,01 pSv/h dén 20 uSv/h), véi cac
truong hop c6 sy ¢d hat nhan thiét bi s& ghi nhan véi dai
lidu cao tir 20 pSv/h dén 50 pSv/h; khoang ning lugng
btrc xa ghi nhén cia thiét bi 1a tir 50 keV dén 3 MeV;
thiét bi tu dong nhan dién dugc mot ) déng vi buc xa;
thiét bi tw dong guri thong sé moéi truong vé Trung tim
bang tin nhidn SMS, luu tri va giri cac dir liéu ghi nhan
lién tuc vé Trung tim theo yéu cau; thiét bi tu dong cap
nhat chuong trinh theo yéu cau tir Trung tam; thiét bi co
kha nang ty chan doan 13i thong thuong va gui céc dit
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lidu chdn doan nay vé Trung tAm, dong thoi giri email
cho nguoi quan ly trong truong hop can thiét.

Két luan

Thiét bi vi xtr Iy ARM dugc thiét ké, ché tao da
thé hién duoc nhiing tinh nang k¥ thuat wu viét cia
minh. Qué trinh ghép ndi cac thiét bi ngoai vi véi
ARM duogc thuc hién dé dang, viéc xay dung va phat
trién cac giao thirc ghép ndi ciing thuan tién. Viéc ghép
nbi song song truc tiép tir bo phﬁn tich da kénh voi vi
xtr ly ARM da gitip tang duoc téc do truyén tai Va an
toan dir liéu, st dung cac cong GPIO cho ghép n01 voi
cac sensor (nhu sensor nhiét, do am...), ghép n6éi USB
v6i khéi GSM. Vi cau triic cac cau 1énh 32 bit, viéc
thuc thi cling nhanh hon va hoan toan dap Gng dugc
yéu cau khat khe vé mat thoi gian xir 1y ctia cac ADC
st dung trong cac thiét bi hat nhan. Vi kha ning tiét
kiém nadng lugng vuot trgi cia minh, vi xir ly ARM
gitip thiét bi c6 thoi gian sir dung pin 1au hon, diéu d6
nang cao kha ning tmg dung ctia thiét bi & nhitng moi
truong, dia diém kho khan, ving xa, di lai kho khan.

Vi nhitng cong nghé tién tién va cach tiép can hién
dai, vi xtt Iy ARM ngay cang chung t6 dugc vai trd
manh mé&, hiéu qua ciing nhu kinh té trong viéc phat
trién cac thiét bi ung dung trong cac linh vuc khéac
nhau. Viéc tng dung vi xtr Iy ARM vao ché tao thiét
bi quan tric va canh bao moi trudong phong xa cia dé
tai KC05.16/11-15 da gitip cho thiét bi co cac tinh
nang manh mé& va hién dai, pht hop voi xu thé phat
trién chung cta cac thiét bi nhung. Hién tai, thiét bi
da duoc chay thir nghiém cho thiy dap tmg dugc hét
cac bai toan thiét ké ban dau dat ra. Trong thoi glan
sap to1, chiing toi sé lap dat thiét bi tai mot sb dia diém
dé chay thuc te va tién hanh xay dyng trung tam diéu
hanh, ghep nbi nhiéu thiét bi, hinh thanh mang lugi
quan trac gop phan vao viéc phat trién cac hé quan
tric phuc vu sy phét trién nganh cong nghé hat nhan
ctia dat nudc.
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