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PE THI THU'C NGHIEM
Thoi gian lam bai: 180 phut. Dé thi gém 02 trang,

TINH CHAT PHAT - THU ANH SANG CUA LED
Hién nay, LED (Light Emitting Diode) duge img dung trong nhiéu linh vue nhu chiéu sang, trang tri va

cong nghé man hinh, Pén LED ré, dé mua vi co thé str dung dé tim hiéu nhiéu hién tugng vat Iy tai cac phong
thye hanh trén ca nude. Trong bai thi nghi¢m nay, mot s tinh chét ctia LED duge khéo sat bang nhimg dung
cu don gian, Cac LED su dung trong bai thi nghiém la LED 5 mm co a-not gan véi chin dai va ca-tot gan voi
chan ngan.

1. Dung cu thi nghié¢m
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Hinh 1. Hinh anh cac dung cu thi nghiem va LED

i Dung ey . S6 lugng | STT Dungcu | S6 hrgng |
"__ 3 : LED do i 03 T 8 | Pin 9V, ndp gan pin | 01 _J
| 2 |LEDxanhla _ Q) (= 9 | Bang mach ! - 01 [
| 3 | LED xanh duong 03 | |10 | Déng ho do dién da nang |02 _|
'L__ 4 | Chiétap2kQ by e 11 | Day cho dong ho do dién da nang 02 !
'\ 5 | Pigntrg 1009 01 12 [ Onghit o ok TR
|6 | Piéntro 100 kQ 00y 13 | Bang dinh 01|
| 7 [ Sciday ndi co hai daucam | 06 14| Kéo _ g P
Luu v:

e Trong cic thi nghiém o phiin sau, khong yéu céu phiin tich sai so.

« Khong duogc déi hodic xin thém dung cu trong qui trinh lam thi nghiém.
I1. Néi dung thi nghi¢m
1. Pic tuyén 1-V cia LED (12,0 diém)

Hay thyc hién cac yéu cdu sau:

a) V& mach dién dé khao st dac tuyén [ - V cta LED khi LED duge phan cye thudn (dign ap gitra a-not
va ca-tot duong) va mach dién dé khao sat dic tuyén I - V cua LED khi LED phan cye nguge (dien ap
gilra a—ndt va ca—tot am). Giai thich su khdc nhau gitra hai mach di¢n nay.

b) Tién hanh thi nghiém dé xac dinh dac tuyén I-V cia LED do, xanh ld v xanh duong khi phin cue
thuan. Ghi két qua vao bing 1.

¢) Trén cing mot db thi, vé dic tuyén [ - V cta LED do, xanh 1d va xanh duong. '

d) Trinh bay cich xéc dinh buéc song cua LED do, xanh 14, xanh duong khi hoat dong & di¢n thé ngudmg
Use. Ghi két qua vio bang 2.

Luu ¥: Khéng dwge dé dong dién qua LED qua 25 mA!
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2. Pin mit trovi (9,0 didm)
2.1 Pin mt 1réi LED

" r:..gbﬁ jl:fé:tta,o t‘nhﬁn'i"l tir Id}}’cht{};én tiép p-n. Khi cho dong dién thuan chay qua LED thi LED ¢ thé sir
o i nguon sdng, Kh1:ch1|_f:u anh sang thich hop yéa LED thi LED ¢6 thé sir dung nhu mot pin mat

o L% 210, te11 Xac dinh m@t so dai Ium}g diic trung cia pin mat trivi béng cach sir dung mot LED lam nguon
sang (LED1) va mét LED sir dung lam pin miét troi (LED2). Hay sir dung cac ky hiéu nhu hinh 2 dé thue hién

cac ngi dung tiép theo.
% 5

3 Nguon sing — LED]: Pin mgt trdi - 102
Nang heomg dién chuvén thanh ndng fwgng dnl sdng

Niing liermg dnh sdng chuyén thanh ndng legng dicn
Hinh 2. Tdc dung thugn va nghich cia LED
' Khi noi pin mat tré voi mach ngodi c6 dién tro R thi dién ap giira hai cuc cta pin mat tré 1a U, Thé khéng
tai Umax 14 dién dp 1on nhat gilta hai cyc clia pin mat troi khi mach ngoai hé. Dong dodan mach 1o 14 dong
dién Ién nhat ma pin cung cap cho mach ngoai khi dién trér ciia mach ngoai R = 0 Q. Héy thuc hién cac yéu
cau sau: ] e
a) Veésodo thi nghi¢m dé xac dinh thé khong tai Umax va dong doan mach Imax clia pin mat troi LED2 khi
hlI dung cac ngudn sang LED]1 khac nhau. Cén dam bao dnh sang phat ra tw LED] chiéu 16i bé mdit
| cua LED2 voi cucng do sang lon nhat, hdy giai thich cdch bé tri dung cu dé dat dugc yéu cdu Ry,
b) Tién hanh thi nghi¢m phén 2.1a, ghi két qua vao bang 3.
| Trong cac thi nghiém tiép theo, sir dung LED1 13 LED xanh dweng va LED2 1i LED xanh li. Cuong d6 dong
di¢n qua nguon sang dwge gii co dinh I, gid trj ctia ILgp) ndm trong khodng tir 11 mA téi 12 mA.
2.2 Ghép pin mt troi
B¢ ¢6 dugc the khong tai va dong doan mach xédc dinh, ta ¢ thé ghép cdc pin mat troi dé tao thanh bd pin.
Str dung hai LED xanh 14 lam hai pin mit troi, ky hiéu la pin mat troi A va pin mat troi B. Hay thuc hién cac
yéu cau sau:
a) V& so d6 mach dién dé xac dinh thé khong tai va dong doan mach ctia mdi pin mat troi. Ghi két qua do
vao bang 4.
b) V& bdn cach ndi cuc cua pin mat troi A va pin mat troi B dé tao thanh bon bo pin mat trdn ¢o the khong
tai va dong doan mach khéc nhau. Do thé khong tai va dong doan mach cia moi bo pin mat tréi. Ghi
két qua do vao bang 5.
3. Piic tuyén I-V cia pin mit tréi (9,0 diém) = el — :
So do tuong duong cua pin mat troi duge cho nh'.:r trén hinh 3. Gia sir Rsh vO cung lom va Ry = 0, cudmg df
dong dién mach ngoai I phu thudc vao dién ap hai diu pin mat tron theo biéu thie
all
I=Iph—!u(exp[%)—1) ; (1) . |
vOi Iph, Iy va n la hang s6 khi cuong do sang chiéu vao pin mat Lrt'}'i'l.:i".r gia tri ¢6 dinh. Biet g =
1,602 x 107'°C la dién tich nguyén to va k = 1,381 x 107%]. K{'] 14 hang so Boltzmann. Nhiét d6 duoc lay
laT = 307 K. Vé&i LED2, gia trj cia n niam trong khoang tir 1 dén 15,
Hay thuc hién cac yéu cau sau:

a) V& mach dién va giai thich cach tien hanh thi I N
nghiém dé xac dinh dic tuyén [-V cua pin mat R,
trdi LED2. _ ' g Tﬁ :
b) Tién hf'.lnh thi nghiém phén 3a, ghi két qua vao V1, N i
bﬂ"g 6. f ki
¢) Ve dac tuyén [-V cua pin mat troi. ¢ CD " ! D I R,, U
d) Xac dinh cc"mg suat cuc C'L;ii cua ma_ich ngoadi Pimax G 1
va dién trd cuia mach ngqai Ri khi P = Pmax-
e) Xac dinh hé s0 n bang do thi. X
f) Khi Rgy hitu han va R; = 0, xac dinh dign tror Ra. , —
Biét cuong do dﬁ{lg dién mach ngoai Qpihulﬂ-lugc Hinh 3. So d6 trong :’J'mmj_’hit:'f_;im mdt .'ro'.-,v
vio dién ap hai dau pin mat trai theo bigu thue
o il i (exp(ﬂ)—l)—i AW“UJT e
ph — o nkT Ren
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