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ABSTRACT

This paper presents the design of a wireless-sensor-network based system
Jfor monitoring and managing on guard patrols. The aim of the project is to
build an electronic system for managing guard patrols and assisting
guardians in their works. The designed system is built based on
MSP430G2553 chips, an Arduino Mega 2560 board, and 433-MHz
wireless RF transceiver modules. By using the wireless sensor network
architecture, the designed system has the ability to automatically monitor
the present of guardians within a pre-defined area. The system also allows
guardians to send alarm messages to the central processing unit in order
to get assistances in handling urgent situations. The recorded data on
guard patrols is gathered and stored on Google Spreadsheets. This allows
managers to gain access to the system database from anywhere on any
platform with Internet connections. The designed system is expected to be
suitable for use in companies and factories.

TOM TAT

Bai bao nay trinh bay viéc thiét ké mot hé thong gidm sdt, quan [y cong tac
tudn tra, bao vé dua trén ung dung cong nghé mang cam bién khong day.
Muc tiéu cia nghién ciru nham xdy dung mot hé thong hé tro viéc quan Iy,
cham cong va tro giup nhdn vién bao vé trong cong tac tudn tra. Hé thong
dwoc thiet ké trén nén tang bé vi dieu khlen MSP430G2553, board
Arduino Mega 2560 va mé-dun thu phdt vé tuyén tan sé 433 MHz. Bang
viée sir dung cau triic mang cam bién khong ddy, hé thong cé kha nang tw
dong ghi nhan sy hién dién cua nhdn vién bao vé trong mot khu vuc duwoc
xde dinh triede. Hé thong con cho phép nhdn vién bdo vé giri canh bdo vé
trung tam dé nhdn dwoc sy tro givp nhanh nhdt trong tinh huong khén
cap. Dir lidu ghi nhdn viéc tudn tra ciia nhdn vién bao vé dwoc thu thdp va
lwu trik trén Google Spreadsheets. Piéu nay cho phép nguoi quan 1y c6 thé
truy cdp dé xem dir liu ¢ bat cir noi nao cé ‘mang Internet. Hé thong cé
trién vong dwoc irng dung dé phuc vu viéc cham cong nhan vién bdo vé tai
cdc cong ty, nha may.

1 GIOI THIEU

Hoat dong tuan tra, bao vé 1a mot cong tac quan
trong nham dam bao an ninh trét ty, giit gin tai san,
va gop phan duy tri sy 6n dinh va lién tuc cia hoat

d6ng lao dong san xuét tai cic co quan, cong ty. Dé
viéc danh gid hoat dong tudn tra, bao vé dugc
chinh xéc, can phai c6 mot hé théng giam sat va
chim cong hiéu qua va phu hop véi dic thu cong
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viéc cua cac nhan vién bao vé. Hién tai, da co
nhiéu san phém thuong mai phuc vu viéc chdm
cong hoat dong tudn tra, bao vé duoc gidi
thiéu trén thi truong nhu: thiét bi chdm cong GS-
8100C cua hang Ronald Jack (GS-8100C, Ronald

Jack, 2015), QR-Patrol cuia hang Terracom
Informatics (QR-Patrol, Terracom Informatics,
2015), TagtronicsPatrol cta hang Tagtronics

(TagtronicsPatrol, 2015). Phan 16n cac thiét bi
chdm cong dugc ban trén thi truong hoat dong dua
trén nguyén ly quét thé cam tng RFID/NFC doi
hoi nhan vién bao vé phai dén that g?ln noi dat thé
RFID/NFC (khoang cach vai cm) ¢ dia diém kiém
tra dé quét thé. Didu nay ciing gy ra su bat tién
cho hoat dong tun tra va c6 thé 1am cho nhan vién
bao vé mat sy tap trung vao cong viéc chinh. Ngoai
viéc st dung cong ngh¢ RFID/NFC, giai phap
truyén hinh anh tai diém tudn tra vé trung tim theo
thoi gian thuc qua mang thong tin di dong ciling
dugce dé xuit (Guo Xin Li, Jian Wei Lu, 2013).
Tuy nhién, giai phap nay c6 chi phi dau tu ha
tAng cao nén khé phu hop véi diéu kién thuc té& &
Viét Nam.

Bai bao nay trinh bay viéc thlet ké mot hé
thong giam sat, quan 1y cong tic tuan tra, bao vé
dwa trén Ung dung cong nghé mang cam bién
khong day. Hé thdng c6 chi phi ddu tu thip va co
kha nang tg dong ghi nhan sy hién dién cua nhan
vién bao v€ trong mot khu vuc dugc xac dinh trude
ma khong doi hoi nhéan vién bao vé phai thuc hién
viéc quét thé. Hé théng con cho phép nhan vién
bao vé gui canh bao vé trung tdm dé nhan duge su
trg gitip nhanh nhét trong tinh hu6ng khéan cip. Dit
liéu ghi nhén viéc tudn tra ciia nhan vién bao vé
dugc thu thap va luu trir trén Google Spreadsheets.
Diéu nay cho phép nguoi quan ly co the truy cap
dé xem dit liéu & bt ctr noi nao c6 két ndi Internet.

2 CAU TAO & NGUYEN TAC HOAT DONG

2.1 Téng quan hé théng

Hinh 1 mé ta so dd tong quan cua hé thong
g6m mot bd Xtr ly trung tdm, 05 diém truy cap (phu
thudc vao s6 luong diém can giam sat tai noi hé
thong duoc 1ap dat), va mot thiét bi cam tay cho
nhan vién bao vé mang theo khi di tuan. Viéc két
nbi trong mang dugc thuc hién thong qua giao thirc
truyén nhan khong day & tin sb 433 MHz (Luét tin
s6 vo tuyén dién, 2009) thay vi tin s6 2.4 GHz dé
dat duge tAm thu/phat tin hi¢u xa hon vdi cuing mot
diéu kién moi truong.

Thiét bj cAm tay: phat tin hiéu tudn tra dén
diém truy cép gan nhat dé xac dinh vi tri nhan vién
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bao vé dang tudn tra hodc tin hiéu béao dong khi
can thiét.
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Hinh 1: Céu triic tong quan ciia hé thong chim
cong nhan vién bao vé

Diém truy cap: nhan tin hiéu tir thiét bi cim tay,
sau do phat tin hi¢u thong bao voi bo xur 1y trung
tam (tram gdc) vé tinh trang tuan tra ciia nhan vién
bédo vé. Viéc gui tin hiéu vé tram géc duoc thuc
hién ttrc thdi nhim dam bao viée ghi nhan thoi gian
tun tra duge chinh xéc.

Tram géc: nhan tin hi€u truyén vé tir cac diém
truy cdp dé xac dinh tinh trang tudn tra cua
nhan vién bao vé bao gém vi tri va thdi gian tudn
tra. Cac thong tin tuan tra sau d6 dugc ghi nhan
vao thé nhg; dong thoi, cac thong tin nay sé& duoc
cap nhat 1én mang Internet thong qua Google
Spreadsheets (Google Spreadsheets, 2015) dé tao
thuén tién cho viéc truy xudt dir liéu tai bat ctr noi
nao c6 két ndi mang Internet.

Nguyén 1y hoat dong ciing nhu thiét ké cua
timg khoi s& duge mé ta chi tiét trong phan sau.

2.2 Thiét ké phan cirng

Bo xur 1y trung tdm cua hé thong duoc thiét ké
dwa trén nén tang phan cing nguéon mo Arduino
(Arduino, 2015), do d6 hé thong c6 kha nang kiém
tra 16i nhanh chong. Tuy nhién, d6i vé6i cac diém
truy cap va thiét bj cim tay, yéu to tiét kiém ning
luong va tdi wu hoéa vé phan cing dwoc cin nhic
cin than trong qua trinh thiét ké. Theo d6, dong vi
diéu khién tiét kiém ning luong MSP430 ciia hing
Texas Instruments dugc st dung dé thiét ké bo xir
1y ciia cac diém truy cap va thiét bi cam tay.
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2.2.1 Tram goc

Tram gdc c6 chirc ning thu thap thong tin tuan
tra cia nhan vién bao vé tir cac diém truy cép
truyén vé, déng thoti, luu trit dit liéu vao thé nhé va
truyén tai dir liéu 1én mang Internet. Thong tin tun
tra dugc luu trit vao thé nhéd mot cach tirc thoi khi
nhan vién bao vé di tudn qua cac diém truy cp va
d(“)ng thoi dugce cdp nhat trén Google Spreadsheets
vao mot thdi diém duoc dinh trudc trong ngly.
Néu vao thoi diém cap nhat dit liéu hé théng khong
thé két ndi voi mang Internet thi thong tin van c6
thé duoc cap nhat vao cac thoi diém gui dir li€u
tiép sau d6. Néu c6 thong tin canh béo tir cac diém
truy cap truyén vé (do nhan vién bao vé phat hién
c6 diéu bat thuong), bd xir 1y trung tim ciing s&
phat chudng bao dong. Hinh 2 mé ta so dd khdi cac
thanh phan chinh ciia Tram gbc, bao gdm bo xir 1y
trung tim va cac phan ngoai vi khac nhu sau:

— B¢ xur ly trung tdm: st dung board Arduino
Mega 2560 R3. Nhiém vu chinh ciia khdi nay 1a
chd nhan tin hiéu tir cac diém truy cdp théng qua
mo-dun thu/phat RF, thyc hién viéc ghi dit liéu vao
thé nh¢ cling nhu két ndi véi mang Internet qua
module Ethernet Shield theo mot chu ky xac dinh
dé luu trir thong tin tudn tra cia nhan vién bao ve.

— Mo-dun thu/phat RF: mo6-dun HM-TRP-
433S-TTL (HM-TRP-433S-TTL module, 2015)
duge st dung dé tao mang cuc bo thuc hién
viéc truyén nhén dir li¢u khong day tir cac diém
truy cap.

— Mo-dun thoi gian thyc: mo-dun DS1307
duoc st dung dé tao thoi gian chuén cho hé théng.
Hé théng c6 kha nang ty dong diéu chinh do sai
léch ctia mo-dun thoi gian thuc (néu c6) bang cach
tham chiéu véi thoi gian thue qua mang Internet.

— Mb-dun giao tiép mang Internet: bang viéc
st dung bd mod-dun Arduino Ethernet Shield
(Arduino Ethernet Shield, 2015), hé théng c6 kha
ning giao tiép qua mang Internet va thyuc hién viéc
ty dong cap nhat thong tin tudn tra ciia nhan vién
bao v¢é 1én Google Spreadsheets theo mdt thoi gian
biéu dinh trudc.

— Mo-dun bao dong: st dung mot chudng dién
DC dé phat tin hiéu canh bao. Vi tri ¢c6 canh bao
(diém truy cap phat tin hiéu bao dong) duoc hién
thi théng qua cac dén LED béo hiéu tng véi tén vi
tri bao dong dé luc luong bao vé con lai thyuc hién
viéc tng ctru nhim dam bao an toan cho nhan vién
bao v¢ dang thuc hién tuln tra.
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(a) (b)

B xir Iy trung tdm

{Arduino Mega)

Network

Hinh 2: (a) so' dd khdi va (b) hinh énh thyc té
cia Tram goc

Module RF

Vi diéu khién
(MSP430G2553)

Hinh 3: (a) so' dd khdi va (b) hinh énh thyc té
ciia cac di€ém truy cap

2.2.2 Biém truy cdp

Hinh 3 md ta so d6 khdi ciia mot diém truy
cap trong hé thong. Cac diém truy cdp nay déu
dugc xay dung gidng nhau va co thé thay thé cho
nhau; viée x4c dinh diém truy cap co thé duoc lap
trinh lai mot cach dé dang. CAu tao cua 01 diém
truy cap bao gdom mot mo-dun thu/phat RF HM-
TRP-433S-TTL dé phat hién tin hiéu khi nhan vién
bao vé di dén khu vuc dat diém truy cap va 01 bd
vi diéu khién MSP430G2553 (Texas Instruments
MSP430G2553, 2015) dugc st dung dé diéu khién
md-dun thu/phat RE. Diém truy cép ciing c6 nhiém
vu giri thong tin vé tinh trang di tuan cua nhan vién
bao vé (khong c6 canh bao hodc cé canh bao). S6
luong diém truy cap phu thudc vao nhu cau thuc té
cua tung co quan. V&i ing dung hién tai & Khoa
Cong nghé, Truong Pai hoc Can Tho, hé théng
¢6 tat ca 5 diém truy cap nhu sau: khu xuéng thiét
bi truong hoc, khu xuong co khi, trung tdm kiém
dinh xay dung, phong thi nghiém nhiét, xudéng 6
t6-may kéo.
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2.2.3 Thiét bi cam tay

— Hinh 4 md ta so d6 cdc khéi va hinh anh
thuc té cua thiét bi cAm tay cta hé thong. Thiét bi
nay dwoc nhan vién bao vé mang theo trong sudt
qué trinh di tudn tra, va thiét bi sé tw dong két ndi
dén hé thong khi di tuan & trong pham vi cho phép.
Pham vi nay dugc thiét 1ap tuy theo dic diém cua
dia hinh noi lép dat. Thiét bi cam tay co cAu tao
bao gém 3 bo phan sau:

— Vi diéu khién: sir dung MSP430G2553 va
duogc thiét ké cho hoat dong & ché do tiét kiém
ning luong dé dat dugc thoi gian st dung pin lau
nhit c6 thé.

— Mo-dun thu/phat RF HM-TRP-433S-TTL:
Chirc ning ciia md-dun nay ciing gidng nhu tai
diém truy cap nhung dwoc ldp trinh dé han ché
cong suat phat song trong pham vi ban kinh vai
mét dé viéc ghi nhan sy hién dién cua nhan vién
bao vé tai diém truy cap duoc chinh xac.

— Hg¢ théng bao hi¢u: St dung den va 01 loa
nho dé nguoi di tudn tra biét duge ho da & trong
pham vi nhén séng cua diém truy cap dé dam bao
viéce di tuan duoc ghi nhén chinh xac va déy du.

2.3 Thiét ké phin mém

Céc luu d6 giai thuat diéu khién hoat dong cua
cac khoi Tram goc, diém truy cép va thi€t bi cam
tay dugc trinh bay cu thé & phan bén dudi.

2.3.1 Tram goc

Trudc tién, hé thong khoi tao dir liéu cho
chuong trinh. Khi nhan dwoc tin hi¢u bao V& tir cac
diém truy cdp, bo xir Iy s& giai ma dit liéu va luu
dit liéu can thiét vao thé nhd. Hé thdng tw dong cap
nhat dir ligu tor thé nhd SD card lén Google
Spreadsheets vao luc 12g00 mdi ngay. Néu co su
¢6 vé két ndi mang Internet, h¢ théng s€ luu dir liéu
lai va viéc dua dir liéu 1én Google Spreadsheets s&
dugc tién hanh vao ngay hom sau. Trong trudng
hop viéc truyén dit liéu 1én Internet bi gian doan
trong 2 ngay lién tuc, hé thdng s& bao hiéu bang
dén dé nguoi sir dung ¢6 the kip thoi khac phuc
su cO.
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(a) (b)

Module RF

Vi diéu khién

(MSP430G2553)

Canh bdo
(Coi, d2n)

Hinh 4: So' d6 khéi (a) va hinh anh thye té ciia
thiét bi cam tay (b)

Khoi tao
dir liéu

Nhén tin hi¢u tur Sai

diém truy cap

Gui tin hiéu tra 101

Hh:mm:ss: =
12:00:00

Tai dir liéu lén
Google Spreadsheet

Tai dir liéu
hoan tat

Hinh 5: Luu do gidi thuit ciia tram goc
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( Bt du )
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Khai tao dir liéu

Gui tin hig¢u vé
tram goc

Dung
Nhan duoc tra 1oi

Gtri tin hi¢u bao 16i
cho thiét bi cam tay

Hinh 6: Luru do giai thuit ciia diém truy cap
2.3.2 Biém truy cdp

O ché d6 hoat dong thuong truc, diém truy cap
s& cho nhén tin hiéu phat ra tir thiét bj cim tay. Khi
nhan dung tin hiéu tir thiét bi cam tay, dlem truy
cap s& gui dir lidu bao cdo vé Tram gdc. Trong
truong hop khong nhan dugc tin hi€u tra loi tur
Tram goc, diém truy cap s€ gui tin hiéu bao 16i cho
thiét bi cam tay de nhan vién bao vé biét va kip
thoi khic phuc sy cb.
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Hinh 7: Lwu dd giai thuit cia thiét bi cAm tay
2.3.3 Thiét bi cam tay

Trong qua trinh tuln tra, thiét bi cam tay s&
phat tin hi¢u dén cac diém truy cap. Trang thai cua
viéc truyen nhan dir liéu gitra diém truy cap va
tram goc s€ dugc chi thi bang dén va am thanh.
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Thong qua cac 4m hiéu khac nhau do coi trén thiét
bi phat ra, nhan vién bao v¢ cod thé biét duoc viéc
tudn tra tai mot diém truy cap nao d6 da duoc hé
thong ghi nhan hay chua. Thiét bi ciing duoc thiét
ké chirc nang nhic nhé nguoi st dung thay pin méi
bang tin hi¢u dén LED khi ngudn pin yéu. Ngoai
ra, trén thiét bj cam tay cling dugc b6 tri 01 nat 4n
cho phép nhan vién bao vé guri canh bao vé trung
tam dé bao dong va goi hd trg khi c¢6 tinh hudng
khan cip.

3 KET QUA THU'C NGHIEM

Dé danh gia kha ning hoat dong thuc té cua hé
thong dé xudt, chung t6i da cho trién khai sir dung
hé théng tai Khoa Cong nghé, Truong Pai hoc Can
Tho, tir thang 11/2014 dén nay. Xuat phat tir nhu
cau thuc té 1a Khoa Cong Nghé co 05 khu nha
xuong va phong thi nghiém ngoai vi can dugc bao
vé dé tranh mat mat tai san, 05 diém truy cap da
duoc lép dit tai cac vi tri nhu mé ta trén ban do ¢
Hinh 8.

Hé¢ thong da ching minh dwoc tinh kha thi va
d6 6n dinh khi dit liéu tuan tra duoc ghi vao thé
nhé mot cach déu din va phu hop véi thoi gian
nhan vién bao vé tuan tra qua cic diém truy cap.
Pong thoi viéc cap nhat dir liéu luu trit trén dam

Diém truy cép 4

-l

N

Piém truy cap 3

A
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may (Cloud) gitip cho ngudi quan ly dé dang
ndm duogc tinh hinh tudn tra cua doi ngl bao vé
trong Khoa. Hinh 9 md ta 01 trang ciia Google
Spreadsheets luu trit dir liéu tudn tra ciia nhan vién
bao vé trong mot vai ngdy tiéu biéu thudc thang
02/2015. Cac cot trong bang tinh c6 y nghia nhu
sau: Thoi gian tudn tra ctia nhan vién bao vé duoc
luu trir riéng biét thanh cac cdt Nam, Thang, Ngay,
Gio, Phut, Gidy, ddng bd véi thoi gian di tudn cua
nhan vién bao vé. Cot dit lidu Vi i dé danh déu
diém truy cdp ma nhan vién bao vé di di qua trong
qué trinh tuan tra. Cot Canh bdo dé ghi lai trang
thai cta diém truy cap trong qué trinh tudn tra véi
02 trang thai duogc thiét lap 1a c6 bao dong va
khong c6 bao ddng twong rng véi ky tu “C” hoac
“K” dugc hién thi.

Do dit ligu dugc luu trit trén Google
Spreadsheets, ngudi quan 1y c¢6 thé xem truc tiép
dt liéu dudi dinh dang bang tinh hodc co thé xem
mdt cach truc quan hon dudi dang biéu do bing
g dung Google Chart. Vi duy, biéu d¢6 & Hinh 10
cho phép danh gia tan suit tuin tra ctia nhan vién
bao vé trong thang 02/2015. Biéu d6 ¢ Hinh 11
cung cip thong tin chi tiét vé thoi diém va khu vuc
tudn tra cia nhan vién bao vé trong ngay
03/02/2015.

Piém truy cip 5

£y

Diém truy cap 1 {

-

o+

Hinh 8: Vi tri lip d:t thiét bi tai Khoa Cong nghé, Trudomg Pai hoc Cin Tho
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A B T D E F G H

1 Nam Thang Ngay Gio Phut Giay Wi Tri Canh Bao
2 2015 1 30 18 8 17 Xuong CNC K
3 2015 1 30 18 9 T Khu Thiet Bi Truong Hoc K

4 2015 1 30 18 9 52 Trung Tam Kiem Dinh Chat Lucng K

5 2015 1 30 18 10 19 Phong TN Nhiet K

[ 2015 1 30| 13. 10 53 Xueng Oto May Keo K

7 2015 1 30 18 10 56 Xuong Oto May Keo c

8 2015 2 3 18 51 46 Khu Thiet Bi Truong Hot K

9 215 2 3 13 54 16 Khu Thiet Bi Truong Hoc K
10 2015 2 3 18 54 22 Khu Thiet Bi Truong Hoc c
1 2015 2 3 19 13 43 Xueng CNC K
12 2015 2 3 19 13 56 Xueng CNC c
13 2015 2 3 45 1 Xueng CNC K
14 2015 2 3 22 48 21 Khu Thiet Bi Truong Hoc K
15 2015 2 3 22 51 50 Trung Tam Kiem Dinh Chat Luong K
16 2015 2 3 22 52 T Trung Tam Kiem Dinh Chat Lucng Cl}
17 2015 2 4 15 46 22 Khu Thiet Bi Truong Hoc K
18 2015 2 4 15 46 27 Khu Thiet Bi Truong Hoc Cc
19 2015 2 4 16 25 42 Khu Thiet Bi Truong Hoc K
20 2015 2 4 16 25 58 Khu Thiet Bi Truong Hoc c
21 2015 2 5 0 0 25 Trung Tam Kiem Dinh Chat Lueng K
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Hinh 9: Lwu trit dir li€u trén Google Spreadsheets
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Thoi gian di tuin

Hinh 11: Biéu dd quén 1y viéc tuin tra, bao vé ngay 03/02/2015
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4 KET LUAN VA HUONG PHAT TRIEN

Bai viét da trinh bay viéc thiét ké va thir
nghiém mdt hé thong quan ly c6 kha nang tu dong
thu thap dir liéu tan suit tudn tra nhdm phuc vu
viéc chim cong nhén vién bao vé. Viée chon giai
phap xay dung hé thong dua trén nén tang dién tir
ngudén m¢ Arduino mang dén sy thuan lgi va linh
hoat trong qua trinh thiét ké ciing nhu cho phép
giam chi phi dau tu cua hé théng. Bén canh do,
viéc chon st dung két nbi khong day tin sb 433
MHz cho phép cai thién tam thu/phat tin hiéu giita
cac diém truy cép va tram gdc. Hé thong co ban
dap g duoc cac yéu cau da dit ra: theo ddi dugc
thoi gian nhan vién bao vé di tudn tra, cho phép
nhan vién bao vé giri canh bao vé trung tdm khi can
thiét. Giai phap dé xuit co thé duoc tmg dung tai
cac cong ty, doanh nghiép gop phan nang cao hiéu
qua cua viéc chdm cong nhan vién bao vé.

LOI CAM TA

Nhom tac gia xin chan thanh cam on sy hd tro
kinh phi thuc hién dé tai tir Khoa Coéng nghé,
Trudng Pai hoc Can Tho. Chung t6i ciing xin cam
on sy hop tac chat ché cua cac nhan vién bao v¢ tai
Khoa Cong nghé trong qua trinh lip dat va thir
nghiém hé thong.

TAI LIEU THAM KHAO

1. Arduino, 2015. URL: https://www.arduino.cc/.

Truy cap ngay 10/9/2015.

143

10.

86 chuyén dé: Cong nghé Thong tin (2015): 136-143

Arduino Ethernet Shield, 2015. URL:
http://bit.ly/1jh66dB. Truy cap ngay
10/9/2015.

. GS-8100C, Ronald Jack, 2015. URL.:

http://bit.ly/IVKZV2y. Truy cap ngay
10/9/2015.
Google Spreadsheets, 2015. URL:

https://www.google.com/sheets/about/. Truy
cap ngay 10/9/2015.

Guo Xin Li, Jian Wei Lu, 2013. The Design
of Patrol System Based on Image
Acquisition. Advanced Materials Research,
Vols. 860-863, pp. 2902-2905.

HM-TRP-433S-TTL module, 2015. URL:
www.hoperf.com/upload/rf app/HM-
TRP.pdf. Truy cap ngay 10/9/2015.

Ludt tan sb vo tuyén dién, 2009. URL:
http://bit.ly/1ZoaQyB. Truy cap ngay
10/9/2015.

QR-Patrol, Terracom Informatics, 2015.

URL: http://www.qrpatrol.com. Truy cap
ngay 10/9/2015.

TagtronicsPatrol, 2015. URL:
http://www.tagtronics.co.uk. Truy cap ngay
10/9/2015.

Texas Instruments MSP430G2553, 2015.
URL: http://bit.ly/1VLOcT4. Truy cdp ngay
10/9/2015.



