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THIET KE BQ PIEU KHIEN CUONG PO CUA LED
UNG DUNG TRONG GIAN NUOI CAY MO
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Tom tat:

Bai bdo trinh bay vé nghién ciru, thiét ké bé diéu khién chiéu sang sir dung LED tmg dung trong gian
nudi cdy mé. Viéc chiéu sang bang dnh sang don sdc véi cuong do anh sang phit hop sé mang lai hiéu sudt
nang heong sinh hoc cao tir @6 kich thich sw phdt trién cia cdy trong hon so véi cdc loai bong dén truyén
thong khdc. Trong bdi bdo nay sé trinh bay thiét ké bé diéu khién khién cho gian dén LED ¢é cong sudt 24W
(24 béng dén 1W) véi cdc tinh nang bao gom: diéu khién cuong dg dnh sing cia gian dén, hién thi thoi

gian;, thiét ldp chu trinh nuéi cdy, heu trit, xudt dit liéu phuc vu cong tac nghién ciru bdo cdo.
T khoa: LED nuoi cay mo, Driver LED, Phwong phap diéu khién dong.
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1. Phin mé& dau

Nudi cdy mo, té bao thyc vat 1a khai niém
chung cho tit ca cac loai nudi ciy nguyén liéu thuc
vat hoan toan sach cac vi sinh vat, trén moi truong
dinh dudng nhan tao, trong diéu kién v trung. Cac
k¥ thuat khac nhau trong nudi cdy moé té bao thuc
vat ¢ thé cung cép nhing loi thé nhét dinh so véi
phuong phép nhan gidng truyén thong khong co
dugc nhu: Nhan nhanh gidng ciy trong ¢ quy md
cong nghiép ké ca trén ddi tuong khoé nhan bang
phuong phap thong thuong véi hé s6 nhéan rat cao
va cho ra cic ca thé hoan toan dong nhat vé mat
di tmyen dong déu vé kich thuoc [1]. Mot trong
nhitng yéu t6 c6 vai tro quyét dinh tac dong dén
su phat trlen cua mo la anh sang Vi moi phuong
phap nuéi cdy mo, m01 loai d6i tugng cay, moi giai
doan sinh trudng la1 can murc do chiéu sang khac
nhau nhim cung cip du luong 4nh sang cho ciy
quang hop. D4i voi thyuc vat, trong quang phd hip
thu cua di€p luc, c¢6 hai ving anh sang ma diép luc
hép thu manh nhét tao nén hai dinh hép thu cyc dai.
Do 1a vung anh sang dé voi cuc dai 1a 662 nm va
vung anh sang xanh tim véi cyc dai 1a 430 nm. Do
vay viéc su dung nguon sang thong thuong trong
chiéu sang phong nu6i cdy mé hién nay khong phai
la giai phap t6i wu gitp cdy sinh truong tot Hon
nira, dac diém chiéu sang trong phong nuéi cdy mé
1a sir dung 100% anh sang nhan tao, thoi gian chiéu
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sang lién tuc 24/24 gio. Van dé dit ra 1a can nghién
ctru xay dung nhig giai phap chiéu sang khoa hoc,
hi€u qua, vira dam bao yéu clu tiét kiém dién vira
dam bao sy sinh truong, phét trién va hé sd nhan
clia cdy nhan gidng giup nang cao ning suét, hiéu
qua kinh té [2]. Hién nay c6 nhiéu trung tdm, cac
vién nghién ctru da nghién ctru va ap dung cac hé
thdng gian nuéi cidy mé chiéu sang bang LED nhu
& trung tdim Ung dung KH&CN Lam Pdng, Trung
tam phat trién cong nghé cao — Vién Han Lam khoa
hoc cong ngh¢ hay cong ty Rang Pong. Tuy nhién,
cac hé gian nudi cdy mé dang dugc s dung chu
yéu méi tap trung vao chiéu sang du cho mot gidng
cdy trong va dugc cap ngudn truc tiép, khong tng
dung cac bd diéu khién. Cuong do sang cua tirng
gian dén thuong duoc dit ¢d dinh bang cach thay
dbi s6 lugng cac bong trong mot gian va nhiéu han
ché khac. Qua nhimng phan tich, danh gia trén ta thay
viéc thiét ké mot b didu khién co thé tao ra cac
ngudn sang c6 phd anh sang thich hop véi phd nhay
cam cua cdy trong, dem lai hiéu qua chiéu sang cao
trong nudi cdy mo 1a can thiét. Hé thong diéu khién
cho gian nudi cdy mo can dam bao mot s6 yéu cau
sau: Piéu khién gian dén c6 cong sudt 24W véi
nhiéu murc cudng do sang anh sang pht hop cho
ting giai doan phat trién ciia mo cdy, giam sat va
hién thi cuong do sang, co thé cai dat chu trinh sang
theo thoi gian va truyén thong.

2. Noi dung chinh

2.1. Tong quan vé diéu khién cwong do sang LED
Nguyén 1y hoat dong ciia LED giéng nhu

nhiéu loai Diode ban din khéc va c6 duong dic tinh

Volt-Ampe nhu Hinh 1. Tuy vao ting loai LED ma
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dién ap phan cyc thuan khac nhau. Pdi voi LED
thudng thi dién ap phan cuc thuan khoang 1,5V dén
2,5V. V6i mdi loai LED khac nhau lai ¢c6 mét dién
ap phan cuc khac nhau nhu LED d6 2V, Led xanh
3,5V[3].

Dic tuyén dién ap — dong dién cua LED la
mot ham khong tuyén tinh. Néu & mot dién ap thap
dudi ngudng cho phép thi Diot trong LED s€ khong
thong va LED s€ khong sang.

Current, If

£ /‘ﬁ g

Voltage, V;
Hinh 1. Ddc tinh Volt-Ampe cua den LED [3]

Boi vay, khi tang dan dién ap cip vao LED
dén mot ngudng nao d6 thi LED s& bit ddu sang
va dong dién di qua LED s¢€ tang nhanh. Sau do,
néu tiép tuc tang dién ap thi nhiét d6 LED s€ tang
nhanh va dan dén chay LED. Dé LEDs c6 thé hoat
dong tot, can didu khién LED trong ving hoat dong
ctua n6 (Hinh 1) [4]. Thém nira, vung dién ap hoat
dong ciia m&i LED khac nhau lai khac nhau (cho
du nhitng LED d6 cung 16 san xudt va nha cung
cap). Hau hét cac LED cong suat tuy chung mot
loai nhung déu co gia tri dién ap roi Vf dao dong
trong khoang 20% gia tri danh dinh [4]. Tuy nhién,
dic tuyén giita cuong do sang va dong dién di qua
LED lai 1a mot ham tuyén tinh va khong c6 khac
biét nhiéu gifra cac dén LED thudc cung mot 16 san
xuét. Piéu nay dugc thé hién ¢ (Hinh 3).

CURRENT-VOLTAGE CURVES FOR HIGH FOWER LEDs
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Hinh 2. Viing hoat dong ciia mot LED cong sudt [4]
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Hinh 3. Puong ddc tuyén ciia dong dién va cuwong
do sang cua LED [4]

Tur cac phan tich trén nhom tac gia da dua
ra phuong phép diéu khién téi uvu cho LED cong
sudt 1a phuong phap diéu khién dong. Khi d6 bo
diéu khién sé& ty dong diéu chinh dién ap dau ra dé
giit cho dong dién di qua LED lu6n 1a mot hang
s6, tir d6 s& 6n dinh duoc cuong do sang cua bong
dén. Phuong phép nay c6 thé ap dung duogc véi timg
bong LED riéng 1é hodc dbi v6i cac LED mic ndi
tiép nhau. Boi vi, khi dong dién qua LED dugc giit
6n dinh thi ching s& c6 cuong do sang nhu nhau
cho du dién ap roi trén tirng dén LED c¢6 khac nhau.

2.2. Thiét ké bp diéu khién cwong d9 sang LED

Tu nhitng phan tich trén, nhom nghién ctru
da dua ra dugc so d6 khdi by dicu khién gian nubi
cdy mé nhu Hinh 4.

l Driver Bin I
|
- i
V1 did kb g tim bt ken chy
Binphin  |-sue o] LCD Graphic
(MSP430FS4194) e
T -~
BES Bt
|
Module do Module RTC
crimg 8§ sing BQ32000
3
Naudn
33vDC
1
Ngidn Ngudn
FE/VDC EVDE

Hinh 4. So' d6 khéi b diéu khién gian nudi cdy mé

Hoat dong ciia by diéu khién gian dén 1a
khi dir lidu diéu khién dugc nhap tir ban phim s&
duoc vi xu ly trung tam tinh toan xtr 1y va dua ra tin
hiéu diéu khién tuong tmg véi mirc cuong d sang
can thiét ctia gian dén dé diéu khién bo driver dén.
Trong thiét ké nay, nhom nghién ciru da tién hanh
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thiét ké bo driver cho gian dén sir dung IC LM3406
ctia hing Texas Instrument voi cac uu diém sau: IC
tich hop san bo bién ddi buck, sir dung phuwong phap
diéu khién dong, cho dau ra 6n dinh.

Pé dam bao tin hiéu dong dién qua céac
nhanh mic song song cta gian dén cin bang nhau,
nhém da st dung thém mach mirror current da
dugc trinh bay ¢ tai lidu [4]. Tin hiéu diéu khién
cho bd driver 14 tin hiéu PWM tir bo diéu khién
cuong do sang. Vi xu 1y dugc lya chon 1a vi diéu
khién MSP430F5419A véi uu diém 1a toe do xur 1y
nhanh (tfm s6 c6 thé 1én dén 25MHz), tiéu thy dién
thap (tiéu thy 230pA & tan s6 SMHz), ¢6 ngoai vi
du 16n dé giao tiép véi cac ngoai vi bén ngoai nhur
BQ3200, Ban phim, Man hinh LCD Graph 128x64.

2.3. X4y dwng phan mém cho h¢ diéu khién gian
nudi cdy mé sir dung LED

Viée xdy dung luu dd thuat toan va 1ap trinh
cho bd diéu khién gian nudi cdy mo phai dam bao
cac yéu cau ky thuat cua thiét bi bao gdm: hién thi
thong tin cuong do sang ciia mdi panel dén, doc
va hién thi thoi gian thuc 1én man hinh, diéu khién
cuong do sang cho ting gian dén khi ¢6 1énh diéu
khién, c6 ché do cai dat thoi gian, cai dat cuong do
sang cho tung panel dén.

DPoc thong gin l\{u trir tir flash
Diéu khién hién thj LCD

Doc gia tri cuong do sang

Kiém tra phim bim
Can luu thong tin

Khai tao hé thong
Céu hinh xung clock
Cau hinh timer

Khoi tao module thoi gian
thue BQ32000

Xir ly thong tin
tir ban phim

Ghi vao by nhg
flash

|

Khoi tao module thoi gian N

thye BQ32000 : N Y | Thay déi hién

Can thay doi LCD thi LCD
Khéi tao module giao tiép N
v6i mach do cuong do
sang (RS485) Thiét 1p cuong do sang
cho cac Panel (cai dat
PWM)

Hinh 5. Lwu do thudt todn chuwong trinh chinh ciia
bo diéu khién

3. Két qua va thio luin

Sau khi nghién ctru va thiét ké, nhom thuc
hién dd ché tao bo diéu khién cuong do sang cho
gian nudi ciy mé sir dung LED (hinh 6, hinh 7). Dé
danh gia chat lugng cua bo diéu khién, nhom tién
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hanh do va danh gia tin hiéu xung diéu khién PWM
va cuong do dong dién di qua gian dén. So do do,
thtr nghiém dugc hé hién nhu Hinh 8.

Hinh 7. B diéu khién cwong do sang gian dén nudi
cay mo

Pdng hd
do dong

B{ diéu khién

trung tim B{ Driver dén Dan dén

Hinh 8. So' do do thir nghiém cdc thong sé bé diéu
khién
Két qua do tin hi¢u xung dugc thuc hién trén
may Oscillscope MSO7054B cho ra chit lugng tdt,
on dinh, cac gia tri PWM dang so véi gia tri dat
(Hinh 9), (Hinh 10).

i Agilent Technologies TUE OCT 04 104501 2016

Hinh 9. D6 thi xung PWM véi ti I 50:50
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Hinh 10. D6 thi xung PWM véi ti 1é 30:70

Gian dén dugc st dung trong bai bdo nay
¢6 cong suat 24W (24 bong LED 1W), chia lam 2
nhanh méc song song (mdi nhanh 12 béng LED
1W). Nhém tac gia da tién hanh do va danh gia chat
luong dong diéu khién cta bo driver, dong dién cua
ting nhanh dén LED va cho ra két qua nhu Bang.
Béng 1. Bang do cwong do dong khi ldp bé diéu khién

Tilé Dong | Dong Dong Sai léch
pwm tong nhanh 1 [ nhanh 2 | (3)-(4)
(On:0fY) | (A) (A) (A)

(M 2 3) “4)

30:70 0.195 |[0.091 0.095 0.004
50:50 0.331 |0.160 0.169 0.009
70:30 0.450 |[0.222 0.228 0.008
100:1 0.658 |[0.328 0.331 0.005

Béng 1 cho ta thiy do sai léch dong giira cac
nhanh 1a rit nho diéu d6 ching to b driver dén su
dung IC LM3406 Kkét hop v6i mach mirro current c6
thé didu khién cuong d6 dong dién cac nhanh dén
LED méc song song v6i gia tri chénh 1éch rit nho.

Bo diéu khién cudng do sang gian deén da
duoc le'ip dat tho nghiém tai Trung tdm Sinh hoc
thuc nghiém (Hinh 11).

Tai liéu tham khao
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Hinh 11. Thir nghiém b diéu khién chiéu sang trén
Trung tam Sinh hoc thuc nghiém

Sau thoi gian thir nghiém, bo diéu khién
cuong do sang hoat dong 6n dinh trong thoi gian
dai (tir 3/16-9/16) va chét luong ciy con trong nudi
chy mo bang hé dén LED cho ra két qua tot hon so
v6i chiéu sang dén huynh quang thong thuong thé
hién qua Bang 2.

Béang 2. Bang so sanh dnh hieong cac diéu kién
chiéu sang dén chdt heong cdy Pdng sam trong giai
doan nhan nhanh

biéukién |S6 |Chiéu |Dac diém hinh thai
chiéu sang | choi | cao choi

Téihoan [9.1 [3.5 Cac chdi moc kha

toan thua, chdi nhd, mau
trang

Pén huynh | 19.5 | 5.0 Choi moc day, choi

quang nho, thap va yeu

Dandén |259]6.7 Cum chdi day va

LED nhidu  choi map,

khée, mau xanh dam

4. Két luin

Nghién ctru nay di trinh bay duoc thiét ké bo
diéu khién cuong d6 sang LED sir dung trong nudi
cdy mo va da tmg dung thanh cong trong viéc nudi
céy mo tai Trung tdm Sinh hoc thuc nghiém — Vién
Ung dung Cong nghé. Két qua nghién ctru mo ra
hudng di méi trong viéc nhan rong bd diéu khién
cuong do sang dén LED ung dung cho cic phong
nudi cdy mé trong nudc gitip nang cao chét luong
chiéu sang trong nudi ciy mo.
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DESIGNING THE LIGHT INTENSITY CONTROLLER SYSTEM
FOR THE LED ARRAY WITH APPLICATION IN PLANT TISSUE

Abstract:

The paper presents the LED illumination control system that is applied in plant tissue culture.
Monochromatic light illuminating with appropriate light intensity will produce high bio-energy efficiency
that in turn stimulates the growth of the plant than other types of conventional bulb. This article presents
a light controller system for LED arrays with power of 24W (24 bulbs 1W) which features: controlling the
light intensity of LED arrays, displaying real time; being able to set up process of cultivation, saving and
exporting data for research report.

Keywords: LED tissue cultivation, Driver LED, Current control method.
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