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PERICLOCK 1 TIE B BAO 616 TIET HOG Gl TIEN

Tom tat: PeriClock Ia thiét bi dién tur diéu khién cac chudng dién bao gio' & cac truong hoc. PeriClock da
d4p tng duoc nhu cau can phai co mot thiét bi bdo gio tiét hoc tu dong, day du, luu trit duoc dit liéu khi
bi mé&t ngudn dién va linh hoat thay doi thong tin bao gio. Tuy nhién, qua nhiéu ndm str dung, PeriClock
d4 phat sinh mot s6 nhuge diém nhu thoi gian thuong di som, dung liong luu tri théng tin bdo gio khdng

nhiéu, cong suat tai cho chuéng dién nhé, so led hién thi it...

Muc dich chinh cta bai bdo la gidi thiéu phién

bén PeriClock Il vdi nhitng thiét ké cai tién nhdm khdc phuc cdc nhuoc diém trén.
Tir khoa: Thiét bi bao gio, dong ho thoi gian thue, bao gio tiét hoc, PeriClock.
Nhén bai: 14/01/2026; Bién tap: 15/01/2026; Phan bién: 19/01/2026; Duyét dang: 26/01/2026.

1. Dat van dé

Trong cac trwdng hoc hién nay, viéc giang day
duoc td chire theo tiét hoc véi thdi lwong va lich
hoc khac nhau gitra cac cap. Céng tac bao gi¢r cho
céc tiét hoc, gio ra choi va gio ra vé chi yéu st
dung chubng dién nhung nhiéu noi van thuc hién
thd cong dan dén thiéu chinh xac va khéng déng
bd, dic biét trong cac ngay nghi 1& va ky nghi. Xuét
phat ttr nhu cau tw dong hda va nang cao dé chinh
xac, ddong hd bao gid tiét hoc PeriClock [1] da duwoc
nghién ctu va thiét k& nham thay thé viéc bao gio
tha cdng, cho phép bao chudng tw déng theo lich
tuan theo tho’l glan trong nam Ioa| tru ngay ngh|
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Hinh 1: Céu tao cta PeriClock

PeriClock dwoc thiét ké 6 khdi chirc nang nhuw
hinh 1 gdm khdi ngudn, khéi didu khién, khéi thoi
gian thyc, khdi hién thi, khdi bao gi®’ va khéi giao
tiép may tinh. Khdi ngudn bién dbi ngudn dién xoay
chiéu thanh nguén dién mét chiéu 12V va 5V dé
cung cép cho cac khdi khac. Khéi diéu khién thiét
ké bang vi diéu khién AT89S52 diéu khién moi hoat
déng ctia ddng hd bao gidr. Khéi thoi gian thue duwoc
thiét bang chip Dallas DS12C887 [2]. DS12C887 hé
tro 128 byte RAM (15 byte dé lwu gia tri thdi gian
thwe va cac di lieu diéu khién, 113 byte dwoc st
dung lwu tri» dir liéu bao gi®). Khdi hién thi gébm 8
led bay doan dé hién thi ngay gi¢» phat giay hién tai

bang co ché quét led do 1 bd dinh thei clia AT89S52
thwe hién. Khdi bao gior dwoc thiét k& bang Ro le
10A dwoc ndi vao cong tac clia chudng dién. khi cé
tin hiéu bao gio, Ro le s& déng dé cp ngudn cho
chudng dién. PeriClock da dwoc phat trién hoan
chinh vé& phan ctrng va phan mém tlr ndm 2005.

Tuy nhién, qua hon 20 nam s dung tai treong
hoc & tinh Bdng Thap, Periclock da phat sinh mot
sd nhwoc diém nhw sau:

- Nhiét do méi trweng anh hwéng truc tiép dén do
chinh xac cda hoat dong chip th&i gian thyre DS12887
nén PeriClock cé thé sai léch thoi gian so voi thyc
té (& nhiét d6 35°C, Periclock s& chay sai khoang +2
gidy/ngay » 1 phut/thang). M&c du cé thé khac phuc
dwoc béng cach st dung cong tac J1 va SW1 dé diéu
chinh thei gian nhwng van gay bét tién cho nguoi str
dung phai diéu chinh lai thdi gian khi chay sai.

- B& nhé khéng mét ndi dung clia chip DS12C887
chi c6 113 byte dé Iwu théng tin béo gio, sb lvong
tbi da clia cac thdi diém bao gid (atime), khoang
thoi gian (drange) va ngay loai trir (eday) lan lwot
la MAXATIME=29, MAXDRANGE=2, MAXEDAY=3.
V6i gidi han nay thi cac trudng tiéu hoc thi dd dung
nhwng céac trwdng trung hoc phd théng cé day hoc
2 budi sang chiéu thi co thé bj thiéu.

- Khéi bao gio' dwoc thiét ké bang Ro le 10A
chi du kéo tai la chudng dién nhd. Tuy nhién véi
céac trwdng hoc rong can kéo nhidu chudng dién voi
cong suat Ion thi RY le 10A la khéng du tai, cé thé
gay chay né R& le do khong du tai.

- Khéi hién thi chi cé 8 led bay doan chi cho biét
dwoc thdng tin thoi gian ngay gid phut gidy, khong co
thong tin thir thang va nam, do vay can phai mé rong
nang cap thém dé hién thj dd thong tin vé thoi gian.

- Phan firmware clia Periclock dwoc lap trinh
theo co ché ISR (Interrupt Service Routine). ISR
la ham chuyén dung ma vi diéu thwc thi dé xa ly
ngat mot cach tire thoi. ISR ¢6 nhuwoc diém 1a yéu
cau thoi gian thuc thi ngan, khéng dwoc phép x ly
phtrc tap, néu vi pham sé lam tang do tré ngat, gay
méat ngét hodc anh hwéng dén cac tac vu khac. Hon
nira, viéc x&r ly trwc tiép trong ISR khién chwong
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trinh khé mé rong, khé bao tri va dé phat sinh 16i do
truy cap tai nguyén dung chung lam hé thdng mét
tinh dw doan va gidm d6 6n dinh.

- C4u hinh bao gi¢ cho PeriClock bang phan
mém Hyperterminal hay Nterm cling gay béat tién
cho nguwdi dung vi thao tac trén phan mém nay giao
dién dong Iénh.

Vi vay can phai thiét ké cai tién va nang cap cho
PeriClock nham khéc phuc nhirtng nhwoc diém trén.

2. N6i dung nghién ctru

2.1. C4u tao cta PeriClock Il

PeriClock Il, phién ban cai tién cta PeriClock,
cling duwoc thiét ké gdbm 6 khdi chirc nang: khdi
ngudn, khdi diéu khién, khéi thoi gian thwe, khoi
hién thi, khéi bao gi& va khéi giao tiép may tinh
nhw hinh 2 va hinh 3. Tuy nhién, khéi diéu khién
st dung vi diéu khién STC89C58RD, khéi thoi gian
thwe dung chip thei gian thwe DS3231, khéi bao giey
dung R& le 30A va khéi hién thi mé rong 1én 16 led
bay doan
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Hinh 3: Céu tao cua PeriClock I

Khéi diéu khién dworc thiét ké lai bang vi diéu khién
STC89C58RD [3]. Vi diéu khién nay thudc ho 8051 8
bit dwoc tich hop bé nhé Flash dung luvong I6n, RAM
ndi m& rong va nhiéu ngoai vi co' ban nhw bd dinh
thoi, ngét, cong néi tiép UART. STC89C58RD c6 32K
flash, 1280 byte RAM va 29K EEPROM. Vi diéu khién
hé tro xung nhip cao, tiéu thu nang lvong thép, twong
thich hoan toan véi tap [énh 8051 chuan, cho phép lap
trinh va phat trién &ng dung mét cach linh hoat. Nhe
tinh 6n dinh, chi phi thp va kha nang dap (rng tét
cac yéu cau diéu khién thoi gian thuc, STC89C58RD
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dwoc st dung rong réi trong cac hé théng nhing va
thiét bi diéu khién cong nghiép, gido duc.

Khéi thoi gian thwe duoc thiét ké bang chip thoi
gian thywc DS3231 [4]. DS3231 la chip ddng hd thoi
gian thyc c6 dd chinh xac cao do Analog Devices
san xuét, tich hop sén tinh thé dao dong bu nhiét
va mach bu nhiét tw déng, gilp sai sb thoi gian rat
nhd (2 phan triéu). Chip giao tiép vé&i vi diéu khién
qua chuan I2C, hd tro cac chirc nang bao thirc, xuét
xung vudng va lwu tri thdi gian khi mat ngudn nhe
pin dw phong. Nhér dé 6n dinh cao va kha néng hoat
dong tin cay, DS3231 dwoc sl dung réng rai trong
cac hé théng can quan ly thoi gian chinh xac.

Khéi hién thi dwoc mé rong thanh 16 led bay
doan dung thém 2 IC 74L.S138 dé giai ma led. Viéc
quét led do 1 by dinh thoi cia STC89C58RD thuc
hién dé hién thi thir ngay ngay thang nam va gid phut
giay hién tai. Khdi bao gi&r dwoc thiét ké lai bang Ro
le 30A dé co thé kéo cac chudng dién cong suét Ién.
Thong tin bao gi& & phién ban trwéc dwoc lwu triv
trong viing nhé cua chip thoi gian thwe DS12C887.
Tuy nhién, trong phién ban PeriClock I, cac théng
tin bao gi® dwoc lwu trir trong 29KB EEPROM cua
STC89C58RD v&i dung lwong 16n hon rat nhiéu
so v&i 128 byte NVRAM cua chip thdi gian thuc
DS12C887. Vi vay, sb lwong téi da cla cac thoi
diém bao gi¢y, khodng thoi gian va ngay loai triy trong
PeriClock Il khéng bj gi&i han nhw phién ban cd.

2.2. Phén mém cho PeriClock Il

Chuwong trinh firmware nhw hinh 4 dwoc thiét
ké cho vi diéu khién STC89C58RD &p dung theo
kién truc xo ly sw kién dwa trén hang dogi thong diép
(message queue) nham tach biét ré rang gitra co
ché ngét va xt ly nghiép vu. Toan b hé théng duoc
t6 chirc theo mé hinh interrupt-driven nhwng xc ly
& vong |&p chinh, gitp nang cao tinh én dinh, kha
ndng mé& rdng va dé bao tri so v&i cach xr ly truc
tiép trong ISR. Trong pha khéi tao, chwong trinh
firmware cau hinh céc khoi chirc néng chinh bao
gbm: hang doi thdng diép, bdé dém FIFO cho UART,
cac nguon ngat ngoai, bd dinh thei Timer0 va giao
tiép ndi tiép UART. Cac mé-dun chirc nang dwoc
chia tach ré rang theo tirng 16p: giao tiép phan ciring
mutrc thap (12C, UART, ngét), I1&p trung gian quan ly
sy kién (message queue) va lop rng dung x& ly
nghiép vu (peri, ds3231, lunar).
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s mg_init();
10 uwart_fifo_init():
33 extO_init():
12 extl_init():

16 InitCmd () :
17 EA = 1;

19 void main()

20 {
21 mg_msg_t msg:
22 AUXR &= ~(1 << 1):

// EXTRAM = O



Hinh 4: Céu tric chuong trinh firmware cho PeriClock Il

Cac trinh phuc vu ngat (ISR) trong hé théng
khong x(r ly logic trwc tiép nhw phién ban cii ma
chi déng vai tro phat sinh thong diép va dwa vao
hang doi. Vong lap chinh lién tuc kiém tra trang thai
hang doi va phan phéi xt ly dwa trén loai théng diép
chang han nhu sy kién diéu chinh tlr phim ngoai
hay di liéu nhan tir UART. Céch tiép can nay giup
gidm thoi gian chiém dung ISR, han ché ri ro tran
stack va ddm bao tinh xac dinh thoi gian thye cla
hé théng. Chuwong trinh firmware cho PeriClock I
thé hién mot thiét k& phan mém nhing cé cau tric
tdt, phu hop cho cac hé thdng thdi gian thwe quy
mo nhd, d&c biét [a cac ing dung ddng hé thdi gian
thwe st dung chip thoi gian DS3231 véi yéu cau do
chinh xac cao, hoat dong on dinh dai han va kha
nang mé rong chirc nang trong twong lai.

C4u hinh théng tin bao gi& cho PeriClock
Il twong tw nhw phién ban ci, két ndi PeriClock
Il v&i cdbng COM may tinh, st dung chwong trinh
HyperTerminal hay Nterm dé& nhap cac dong Iénh
bao gi®. Tap lénh bao gi®» cho PeriClock Il gdm cac
Iénh co ban nhw sau :

- runrtc : Chay chip th&i gian thwe DS3231.

-date YY MM DD : Bat lai nam, thang, ngay
cho DS3231.

- time HH MM SS : DBat lai gi& hién tai gio phut
gidy cho DS3231.

- setrdelay [delay] [0/1] : Dat thoi lwgng cho mét
lan bao gi¢r dai hay ngan.

- atime HH MM [WDAYS] [TIMES] : dat thoi
diém bao gi®» vao cac ngay trong tuan.

- drange MM DD MM DD : Dat khoang thoi gian
bao gi&r ngay bt dau dén ngay két thuc.

- eday MM DD : Dat lai cac ngay ma R& le sé
khéng béo gi®& nhw cac ngay |é.

- genconf : Phat sinh lai tap tin cAu hinh bao gi®
dé Iwu lai trén may tinh.

- re : read eeprom doc lai théng tin bao gid tw
EEPROM cua STC89C58RD.

- we : write eeprom dé ghi tat ca thong tin bao
gi&* vao EEPROM clia STC89C58RD.

Lwu y sau khi ciu hinh xong, phai dung lénh we
dé ghi cau hinh vao EEPROM (write eeprom). Néu
khéng Iwu, théng tin cAu hinh nam trong RAM cula
STC89C58RD. Sau khi kh&i ddng lai thi thong tin
béo gi® sé bi mat.

Vi du tap tin ciu hinh bao gi® cho PeriClock I
v&i cac lénh nhw sau :

setrdelay 6 0 : 1 hoi chubng dai 6 gidy

setrdelay 4 1 : 1 h6i chudng ngan 4 gidy

atime 06 45623 ; bao gio' 3 hdi chudng ngén luc 6 gio 45 tir thir
hai dén thit sau
atime 07 00 62 0 - bao gio' 1 hdi chudng dai luc 7 gio tir thit hai

dén thir sau

atime 07 45 62 1 : bao gio' 1 hoi chudng ngan lic 7 gio 45 tur thit
hai dén tht sau

atime 07 55 62 1 - bao gio 1 hoi chudng ngén lic 7 gio 55 tur thit
hai dén thtt sau

atime 08 20 62 2 : bao gio 2 hoi chudng ngn ldc 8 gio 20 tur tht
hai dén thit sau

atime 08 30 62 2 : bao gio 2 hoi chudng ngan lic 8 gid 30 tur tht
hai dén thit sau

atime 09 25 62 1 : bao gio' 1 hoi chudng ngan lic 9 gid 25 tur tha
hai dén tht sau

atime 10 10 62 3 :bao gio' 3 hoi chudng ngan lic 10 gio 10 tur

tht hai dén thar sau
drange 08 01 12 31 :bdogidtirngay 1thang 8 dénngay 31thang 12

drange 01 02 05 31;bdogiotirngay 1 thang 2 dén ngay 31 thang 5

eday 04 30 ; khdng bao gid ngay 30 thang 4
eday 05 01 ; khong bao gi0 ngay 1 thang 5
eday 09 02 ; khong bao gi0 ngay 2 thang 9

Ngoai cau hinh bang dong 1énh, PeriClock Il c
thé dwoc ciu hinh bang chwong trinh PeriClock
GUI véi giao dién db hoa nhuw hinh 5. Phdn mém
cau hinh nay dwoc phat trién trén nén tang .NET, st
dung ngbn nglr C# va giao dién Windows Forms,
gilp nguoi diung dé dang két néi va diéu khién
thiét bi théng qua cdbng COM ma khéng yéu cau
kién thirc chuyén sau vé ky thuat. Vé mat thiét ké,
phan mém ciu hinh duwoc xay dwng theo hwéng
phan tach rd rang gira cac chirc nang: két néi thiét
bi, chinh ngay gi®, hen gi®, thiét 1ap khoang thoi
gian, ngay loai trir va kiém tra cdu hinh. Cac chirc
nang nay dwoc té chirc thanh cac menu déc lap,
goép phan nang cao tinh truwc quan va dé st dung
cho ngudi dung.

Kiém Tra

& PeriClock GUI

Ngay va Gis
D 0 0
Hen Gig Long Delay = 6
Short Delay = 4
Intgwal Delay = 2 Kiém Tra
Khoang Thdi Gian natime = 15
ID HH:MM WDAY TIMES
000645 62 3
3 i Tru 0107:00 62 0 Xoba Hen Biao
Ngay Loai Trd -
9y e 020735 60 1
030745 62 1
Kiém T 0407:55 02 1
fem 1ra 050820 60 2 X6a Ny

Loai Trur

06 08:30 02 2

Hinh 5: Chuong trinh giao dién dé céu hinh
cho PeriClock II.

PeriClock Il d& dwoc phat trién hoan chinh vé
phan ctng va phan mém. Thiét bi nay da dwoc sl
dung thuc nghiém dé bao gio tiét hoc & Trudng
Tiéu hoc Tan Phuéc va Trwong Tiéu hoc Cai Bé
tinh Péng Thap tr ndm 2025. Két qua cho thay
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PeriClock Il chay chinh xac vé thoi gian, bao gio
day da va 6n dinh. Trong trwong hop khong st
dung thiét bi dé bao gi& (nhw nghi hé thi khéng bao
gi®) thi nén cung cép ngudn dién cho déng hd chay
dé khong tén pin dung dé nudi chip DS3231 khi mét
dién. Sau thoi gian s dung tr 4 dén 5 nam, khi
dién ap pin dwéi 2,5V thi nén thay pin. Pin dung
cho mé-dun DS3231 14 loai CR2032, van cung cap
ngudn dién khi thay pin truc tiép. Sau thay pin maoi
néu bi sai l&ch thdi gian, chi can cAu hinh lai ngay
gio thi PeriClock Il hoat ddng binh thudng do thong
tin bao gi® van con lwu trong EEPROM.

3. Két luan

PeriClock Il 1a thiét bi bao gi® tiét hoc tw dong
va chinh xac trong cac trudng hoc. Thiét bi nay
gdm 6 khéi chirc nang: khdi ngudn, khéi diéu khién,
khéi thoi gian thwe, khéi hién thi, khéi bao gio’ va
khéi giao tiép may tinh. V&i thiét ké cai tién vé phan
cing va phan mém, PeriClock Il da khéc phuc

dwoc cac nhwoc diém cla phién ban cii. PeriClock
[l c6 thdi gian chay chinh xac hon, dung lwong lwu
trir thong tin bao gio nhiéu hon, cong suét tai cho
chuéng dién I&n, sé led hién thi nhiéu hon, ciu hinh
thuan loi bang phan mém giao dién d6 hoa va cé
giad thanh hop ly hon =
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Periclock ii - improved class fime alarm device

Nguyen Van Noi
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Abstract: PeriClock is an electronic device that controls school bells for class timekeeping. PeriClock has met the need for a
fully automated class timekeeping device that can store data even during power outages and allows for flexible timekeeping
information changes. However, over the years of use, PeriClock has developed several drawbacks, such as frequently arriving
early, limited storage capacity for class timekeeping information, low power capacity for the bells, and a small number of LED
displays. The main purpose of this paper is to introduce PeriClock Il, an improved design to overcome these shortcomings.
Keywords: Timekeeping device, real-time clock, class time notification, PeriClock.
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