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Noi dung
Van dé hién nay
Gi6i thiéu chung vé pin mat troi
Pin mat tro1 Amorphous
Quy trinh ché tao

Cau tao Va nguyén ly hoat dong
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> Pin mat troi 14 thiét bi chuyén doi truc
tiép tr nang luwong anh sang mit troi
thanh dién boi hiéu trng quang dién. Pin = ¢ =
mit troi tao ra dong dién 1 chiéu (DC) light

» Pin mat tro1 duoc sir dung dé cung cép i
nang luong cho dong co va bong den motor_(+)
dién. Pin mat troi €6 the luu trit dién dé .
sit dung khi khéng c6 mat troi. Pin sac —0
d?}y thé duoc str dung bat ct khi ndo va i
bat clr noi nao. , ? E. .

» Ngoali ra, chung tiéu ton it nang lwong dé <6 &
san xuat va st dung it nguyén vat liéu.
Do d6 pin mat troi 12 thiét bi than thién
voi mOI truong.

Solar Cell Circuit

Copyright © 2004 www.makeitsolar.com All rights reserved.
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> Pin mit troi duoc 1am bang cac vat liéu
ban dan nhu silicon, hién duoc st dung
pho bién nhat.

> Nguyén |y hoat dong, khi anh sang chiéu
VAo pin mat troi, vat liéu ban dan hap phu
anh sang mat troi, nang luong cua anh
sang hap thu dugc chuyén sang chat ban
dan. Ning luong lam but dién tir, cho
phép ching di chuyén tu do thanh dong
theo chiéu dién truong. C4c dién cuc trén
va dudi dan dién tir ra ngoai tao thanh
dong dién

CuuDuongThanCong.com
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> Cac té bao nang luong mat tro1 dugce phan loai
theo vat liéu duoc str dung Silicon tinh thé,
Silicon vo6 dinh hinh va cdc pin mit trdi ban dan
két hop vo dinh hinh.

» Thuat ngtr “amorphous” thuong duoc ap dung
cho cac vat lidu v0 dinh hinh dugc diéu ché
bang cach lang dong tir khi. Trong Amorphous
Silicon thi khdng c6 cau tric trat tu. Thay vao
d6, cac nguyén tir tao thanh mot mang ludi ngau
nhién lién tuc. Két qua 13, su tiép XUc giira cac
photon va cac nguyén tu silicon xay ra thuong
xuyén trong silicon v6 dinh hinh hon silicon
tinh thé, cho phép hap thu nhiéu anh sang hon.

» Mot mang mong Silicon vo dinh hinh day 1um
c6 thé duoc san xuat va str dung 1am pin mit
tro1 Silicon vo dinh hinh.

ongThanCong.com

Crytal

Amorphous
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3. Pin mat troi amorphour > @
8L /

> Trong cac nghién ctru vé Silicon v dinh hinh,

Silicon vO dinh hinh du:gc plasma chira mot ty 1€ ®— 3‘/—H\SI/ H/ /.
nguyén tir Hydro lién két véi céu triic Silicon vo , l 3\' ‘/$i\.
dinh hi?nh. Cac nguyén tir nay dugc phat hién la can @ gj— H\s "

thiét dé cai thién tinh chat dién ctia vt ligu. Hydro ko . AU e
vd dinh hinh silicon (a-Si: H) c6 mot lugng khiém ./Sl< H A /su/\
khuyét dua thap d€ sir dung trong cac thiét bi. Tuy - Si—Si Si @
nhién, Hydro hoa bi suy thodi do anh sang gay ra, @ j l\. ‘/ \.

goi la hiéu irng Staebler-Wronski.

» Hiéu tmg Staebler-Wronski (SWE) su duy thoai vat liéu do anh sang tao ra trong cac tinh
chat cua Silicon vo dinh hinh duoc Hydro hda. Mat do khuyét tat ctia Silicon vé dinh hinh
Hydro hoa (a-Si: H) tang 1&n khi tiép xtc voi anh sang, 1am ting hién tugng tai két hop va
giam hiéu qua chuyén d6i anh sang mit troi thanh dién nang. Tinh dan dién t6i va tinh dan
guang cua Silic vd dinh hinh Hydro hoa giam dang ké do chiéu sang kéo dai vai anh sang
manh. Tuy nhién, khi 1am néng cac mau trong 150 C, chiing c6 thé dao nguogc hiéu tng.
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Uu diém Radoi véo nhimg nam 1970

> Hap thu anh sang tot

» Hoat dong trong vung anh sang kha
kién, ngay ca anh sang yéu

> Hiéu qua chuyén doi ning luong tot

> Ché tao don gian bang phuong phap
lang dong, it tiéu ton vat lidu

» Tinh linh dong cao

> Chi phi san xuat thap

» Kich thudc nhd gon

» Than thién vdi mol trudng
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> Hiéu suat chuyén d6i quang dién thap 10.2%
(IEC 60904-3: 2008, ASTM G-173-03 global)

> Ning lugng ving cam 16n Eg = 1.7eV

> Khoéng 6n dinh

> Tuoi tho khong cao
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> San xuat pin mat troi tir Silicon v dinh hinh bang
cong nghé PECVD. Cac thanh phan chinh cua
mot pin nang luong mit troi a-Si: H gom ba 16p
vat liéu p-i-n dd dugc pha tap p, i 1a 10 trong va
dién tur.

> Thong thuong, ching duoc lang dong bdi sy lang
dong hoi hda hoc biang plasma (PECVD). Quéa
trinh nay duogc van hanh o nhiét 46 kha thap.

» Cac khi chinh la Silan SiH,. Khi st dung Silan

VACUUM
CHAMBER

RF POWER SUPPLY

pha loang bang Hydro, cac tinh chat cua 16p lang So do: Ché tao Amorphous Silicon solar
dong c0 thé dugc cai thién, bo sung phospho PH, cell theo day chuyén Roll-to-roll bang
hoac diborane B,H, doping cua hai 16p Silicon v phuong phap PECVD

dinh hinh bén ngoai cé thé dat duoc.

> Bo6 sung khi Metal CH, s€ tao ra mot 16p mat trude hop kim a-SIC: H, trong khi viéc bo
sung Germani GeH, s& lam cho 16p hap thu cta cac pin mat troi xép chong Ién nhau va
tao thanh mot 16p SiGe: H. 9

ongThanCong.com https://fb.com/tailieudientucntt
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» Lop TCO trén la SnO,: F hoac la
ZnO: Al. Nhung doi véi TCO duéi
chi sir dung ZnO: Al dé ting hi¢u
suat hap phu anh sang

» p-layer: Cacbua Silicon (a-SiC:H)

> i-layer va n-layer: Silicon v0 dinh
hinh Hydro hoéa (a-Si:H)

> Dién cuc: Al, Ag, Pt d¢ dan dién tir
ra ngoai

CuuDuongThanCong.com
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Két luan

Efficiency (%)

1. Pin mat troi Silic vo dinh hinh gia thanh ré, than thién véi moi truong,

dé ché tao v&i quy mo 16n .

3. Hiéu suat chua cao
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Tai1 11éu tham khao

Thin — film solar cells: review of materials, technologies and
commercial status, Martin A. Green, 2007

Review Photovoltaic Technology: The Case for Thin-Film Solar Cells
A. Shah, P.Torres, on October 30,2017

Fabrication of amorphous silicon materials and solar cells at high
temperatures using ECR deposition techniques, Mark Leonard.
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