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Effects of Sintering Conditions of (Cd + Te) Films on
the Properties of Sintered CdS/CdTe Solar Cells.
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ABSTRACT

Sintered CdS/CdTe solar cells have been farbricated by coating a (Cd+Te) slurry on sintered CdS
films followed by the sintering at 625°C for one hour with various heating rates. When cadmium and
tellurium powders are used instead of CdTe powder to form CdS/CdTe junction, CdTe is formed in
the temperature range of 290°C—400°C. The microstructure of the CdTe films depends strongly on
the heating rate of the sintering due to the low melting temperature and the high vapor pressure of the
elemental Cd and Te.

structure which, in turn, improves the efficiency of the sintered CdS/CdTe solar cells.

Ali-polycrystalline CdS/CdTe solar cells with an efficiency of 9.57% under SOm‘W/cm2 tungsten

An optimum heating rate obtain CdTe films with uniform and dense micro-

light have been farbricated by using a heating rate of 14°C/min.

Aol gpElo] BAA uekge2e] CdS/CdTe

&Eo] e ATt

close-spac-

o] o4 screen pr-

1. M = FrA el 4852 AN A7A BfUAHA A
CdTe = AFAMY oz FAd Zo] 1.5 AFaAel A ATk Al

VA gYBe EHdoz Asg 4+ A A O¢ HEB CdS/CdTe fAdA Az wle

4 ol gqel sReti AliA FAT Fo| 2gs =5 electromdeposition

guie gael Ak Y CdsE dux FAG = ed sublimation® # screen printingo] 2|3t

ol 2.43cVEA di¥Rel HYwe FAAd & 2 SF WUl An

9l7] ® o] CdS/CdTe, CdS/Cu,S el A 2 inting ol 2l 47 Wi e AztgoldA

[a4

% E9a 22 dd ol gxo] gt Ages DA AE AN ABYeE ¢

old & ztw Ut

&% Ao w9 Az Tt gtk
&7l E

2
il
wx FrEEbes] £ A2 Faal mF o] Za gt

°1 By o A 289G CdS Y A=
713 BAjol CdS/CdTe o2 A % e FAA

Ast 4ol niAe Pl dsiH s rud



(Cd+Te) =el £FF71el CdS/CdTe e EA4 ol n|x]E= o 3F

v Aok ® T ® gl CdTe 4duty] alzz7A
of W& CdS/CdTe B FaxIe EAol et <t
T @A7A A% degolrt wetd  CdTe
AZate) Al zzAol CdS/CdTe ©o1EH 3L gk
A8l Bl olw st d&Fe viX st ste AT
= ZUEnn & 5+ Uk

FHolE CdTe 2298 A719sA  CdTe
kg AbRele o7ldl 43 &A= CdCl, &
A7bstal A &g Zol iREol}t CdR Te B
& AH83Etd CdTe & AzstH CdTe 2Ue A}
fae dud o G719 Azel sty =
Aol Me AP, & A4S Zv HYA
Al g sl CdTe %2 thalo] Cdat Te ¥
g AME-3tY] CdTe 442%S A%alch Cd

e BT AHE3tAS ARl CdTe 2%E A
A AHREt] CdTe 24%E d& Ao 2ol
1 Aok
&, CdTe Bg A183le mod= = Cd
# Te #L-g AMRER-S & A4 50 ol
A9l 7td 34 Fo CdTe g4 wkgo] dojuA
Helte otk 7MdEHF AAME CdTes =iF
CdTe B4 ALY S o  green state of
Aty A4 & dev, HAFHor dojx]
£ CdTe 249 v Tz, & U3y e
7ol FFgg nAgdn ALREDE wad, B
TFAME 22555 dHo] F4EHE CdTe o
AT2E BEsta olAol CdTe £2%¢ 1A
TZ9 CdS/CdTe = FAR ol EAq
AHE B s@yTh

-

[«3

X =

2.4 @ ¢ ¥

CdS/CdTe e FHAE A =at7] Pt WA
CdSa4dutg b3t g2 43 wie 3o
A 2tsk o}

£E7F 99.999 %%l CdSel Zv|E%e] =Zy]=
0.5xm oIt o] CdSEL-L 700 Celld 24
BN AL B slolA ad T B sia

He £% 2718 2 mmEA st dvlel &4
A CdCl,E 13 wt %, §7] Ag=2 pr-
opylene glycol & A3 H7l5ld mortar <
pestle & °|-B&] Zsted CdSHIEE WHEA
o} o] u=g =89 AlH3 borosilicate glass
(Corning 7059) 713l 165 mesh stainless
steel screen& Al&3le] T8 5 ZAgAY A
AZ sl 120 CollA 2417k B3+ ovenold #A
FA AT, Ax8 A8E AEol 1me) Hol
47 e 9ol Wolx 250cc/min & ALE
FAAA A4 EA71E FRAAZIH 600 T oA
1A &< 248t o1gA 3t g Cds
Ldute] A4S FHA 77 el FAel ¢l
 Addel "ot 6267, A4 #9071 sllA
1583 AEAYE gt 2489 CdS o] EH
Zt&ste CdCl, & AT dxEza 8y
CdSad9 9ol CdTe 22T & ¥ 717
Hted b Zol o).

£57F 99.999 %< Cd# Te Ewre] F ¢
L 371E 7474 0.3pm, 0.5 pmog P Eof
1:1 moleH]2 3 44 A CdCl, & 2
wt % Frbsta, HEke] 771 AgAe A
& % 150 mesh silk screen-& o]l 9
A A zgk CdS 2 A Exagn =¥ ¥
120 Toll M 2412t AzAIZ] 3 A 8ol 1mm Q)
7ol 17190 Hgel gol 700C, A& 29
7] stellAl 1Az B 248l ol 2Ae
Eol ol27] 7Axlel ge4eg ¥ 134 gol |
AT a4 1 Yeld 4 xE 200 C~
600°Ce #7re] 718718 B}

ohmic @Fo2 CdS%elE 20wt %2 In-&
silver paint (dupont 4929) <l A 718 In-Ag
paint §, CdTe ¢ol&= carbon-paint ( SPI
# 5006) & 3o carbon AT Wz FS
w3, 7144 2xg FA717]1 98t Ag p-
aint 8 Ra2dZog 3T}

< ke ARE 350T, 24 B9 st

A 10ET A A E st YA E 94y
AT $HE B dARE 1Y 29 g



A7 A=l 255 A 194 15, 1988339

go 00—
o oo?
Oo

£5°

—~ o
) (d)
w
4
>
[=
<
§ (a) 160 °C/min
= (b) 425 *C/min
B ()14 “C/min

(d) 53 *C/min

1 1 ! L I 1
o] 20 40 60 80 100 120 140 160 180

TIME (min)
e 2ol W CdTe WY $&

o1
2

Ex

=5

n

Fig.1. Heating rate of CdTe films for various
firing schedule.
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Fig.2. Structure of a CdS/CdTe solar cell.
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(a) SEM photograph of the surface of
CdS film which was sintered at
600°C for 1hr and was reheat-treated
at 625°C for 15 min.

(b) SEM photograph of the cross-section
of the CdTe film coated on the sin-
tered CdS film.

(c) SEM photograph of the surface of
the (Cd+Te) film.
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Fig.4. Cell parameters of CdS/CdTe solar cells as

a function of heating rate of (Cd+Te)
layers.
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Fig.5. Spectral responses of CdS/CdTe solar
cells prepared with various heating rate of
(Cd+Te) layers.
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SEM photographs of the surfaces of CdTe layers prepared with various heating rate
(a) 160°C/min, (b) 42.5°C/min, (¢) 14°C/min and (d) 5.3°C/ min.
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Fig.9. SEM photographs of the surfaces of CdTe
films which were heated up to 420°C
with heating rate of 14°C/min (a) and
160°C/min (b).
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