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Pure CdS thin films and CdS thin films doped with aluminum 10% and 20% by weight have been
deposited by dip coating method on glass substrates. X-ray diffractometric studies suggest that
microstructure of films is homogeneous with a cubic structure. Effect of annealing temperatures are
found to produce bandgap and resistivity decreases. Aluminum doping has an effect on optical and
electrical properties of CdS films: energy gap increases but resistivity decreases. Values of bandgap

that obtained from optical transmission measurements are in the range 2.27 to 2.39 ¢V, and values of

Preparation of CdS Thin Films by Dip Coating Method
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ABSTRACT

resistivity are in the range 10°to 10° Qd-cm.
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Ex = E; (exp(! (nTT /c —)]exp(-0) kx/c) (2.11)

Ex fip o I lufiemig x

g0 fo auwIdihiliagegaluiamiex
o = 4 ) v = o 4
DINAUNTIT (2.11) nerpednauuEIHIUAINA1 IURAME x A9 52 ¢/ n B9 E 9aRa9
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{= 1, exp(-4 Tkx/A.)
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I =1exp(- Ox) (2.13)
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(@hv) = alhv-E,) (2.23)
dio A flo Mnah azaRn 1IN (2.23) iU I flan wENA N UNILATY
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gunsal
Item Quantity Reference Part
111 C1,C2,(3,C4,C8,09,C14, 0.1uF
C15,C17,C19,C21
22 C5,C6 30pF
36 c7,C10,C11,C12,C13,C18 10uF
41 C16 470uF/35V
51 C20 4.7 uF
61 D1 DB104
71 D2 LED
81 n CON34A
92 J2,)4 CON3
10 1 13 RCA JACK
11 1 P1 CONNECTOR DBS
12 2 RZ,R1 10K
13 1 R3 1K
14 1 SW1 SW KEY-YMO61
15 1 U1 ATB9S52 // don't sale
16 1 uz2 74HCTS73
17 1 u3 KM62256C
18 1 u4 74HCS573
19 1 Us 74HC00
20 1 U7 MAX232
21 1 us MCP3202 // don't sale
22 1 U9 74L5138
23 1 u1o0 LM7805C/TO220
24 1 Uil 74L533
25 1 Y1 11.0592MHz
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o ' 4 e » A A& Ae¥e o 1 4
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dy_a o w o s P . =
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aadumanh I lum e uiduweadionda ldauaasfsnisnd 3.1 asdsauanqesgn

] » W T
maslufimnesMiAminlasadszyauiiiSnasvesmsazawismuadiu 150 mi Taonld

- ANududuY CdS0,.8/3 H,0 = 0.01 M
- A uduYDs SCINH,), = 0.05 M
- AMUIUTUY DY NH,(25%) - 15M

- anududuresmaie AINO, du 10% uag 20% vosnuuTUVLS
CdSO,.8/3 H,0 ufe 0.02 1oz 0.04 9 d1AY

- AIAEIALSN = 05¢

| = o i = 4 ] oW = ¥
asnd 31 samstSinmmsdsduilFlunmseS ouiduwnadouda g Ae3fnsqu

- -~ 1 fan = T ow
LﬂﬁE]‘LI1.14?['!5ﬁSﬂ'IULﬂiJ(IuUﬂLﬂﬂiﬂilﬂilj‘!mﬂjEﬁ\iﬁ'l'iflzﬂ'lum1ﬂﬂ 150 ml

madad et (g)
CdSO,.8/3 H,0 0.3845
SC(NIL,), 0.5706
NH,(25%) 16.83 ml
AINO, 10% 0.02
AINO,20% 0.04
NIATABTN 0.5
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3.2.2 muasenuEda laaf1)

' o dAgw A o 3 o'l 3
uwuseaswhmmnﬁnuma CdS ‘ilzll‘ﬂ'ﬂ‘jz‘i]ﬂﬁ'lﬁﬁﬂﬂ'llu1ﬁﬂ31ilﬂ'J'I\HLﬂgﬂ'J'IlIEI'I'J

A -4 L] - : L d T cly
Uszana 12 uaz 25 mm mmmmmmmﬂuemm H]Mﬂuﬂﬂuﬂﬁﬂﬂ)’lﬂu

L.
2.

shnszenalan e nuaznndanhndeaunazdidininlaeatlssy
nnttuhlivhanuazondislasnas Tsenau (tricholocthylene, TCE) iRovin
a3l 023 1AU (acetone) iWBSA TCE, 10NUEA (ethanol) Hevinezd Tnuuas
1€1ﬂaaﬂﬂsxqmnﬁ1ﬁu

inszanaladende 2 Tuslumsazmoiiinsalelasgessn P fniiase
YszqRinas 10 ml waz 100 ml anddy dunm 10wl uddredaeinlaealsey
Snts

il1ﬂ‘lfuﬁ'lﬂ‘jzﬂﬂﬁ1ﬁmﬂiﬁiu1€1ﬂﬂﬂﬂﬂisq wazhnsduduniesdans ladn 3
TV TOURY 10 WM
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3.2.3 S msesuuranusunaiausa a1
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¥ ]
millsznouludae cdso,8/3 1,0 $1u9u 0.01 M uazazawiuh 10 m hussyluiinmes

¥ ]
4141A 50 ml, SCINH,), 10 0.05 M azawlui1 10 ml Hussyluiinmnessuia so ml uag

NH,(25%) $117u 16.83 ml ussqluiinnesuuna 50 ml lumsiSedao ANO, 1f5uamsds

Iy oA o = o = o o aed = LI [ =t o
ﬁuwummﬂumimmuﬁanwuﬂmuﬂuma"lﬂﬂ Iﬂﬂ'Jﬁf’ﬂ'im'itlm‘ﬂmﬂﬂ?ﬂ‘l.lﬂ'l‘ikﬂiH‘uﬁa‘u

= @ o 4 3 = o ¢ :
anaiiouaa lWg savuaenlunmnes suiidns 1ui
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o ¥ ar v % A og ¥ o 1 = ool e ]
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EETY =0 w o o ] | w
Mlfuguvigiiiiy 80°C wazdSunnudrlumsniumsazarevingy 60 sow/um
v L4 r
Fensasaunisznenlidmndsunadivudaa Cd$0,.8/3H,0, Inlegiso SCINH,),
uaz won Tudion NH,(25%) awnlTunad 1dduaa Bdwmai 3.1
A 1 : =1 =y o - - = Qs o =
ioshahiliguugiilszanm 80°C Twnzmwmndeunsdiouda e, Inlegde uaz

o Y Y w o Y
HﬂllIM&NULﬂ]ﬂ?UﬂHﬂQNﬁQU“ﬂQ
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o o = as 3
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= = a s Q o 1 é a1
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- ] o = ar ¢ Aw ow
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A a O "] o fd e ¥ 'id_l
Tuiesdan Txiimeiimswi Inaoanssannizegni vt esn wunanizuna
¥ v » 1 4 ]
10 Wi nuuihinmsfasnilasmlizauaznimaussduiimzegraaesnuia
r ¥ ¥ ] ¥ ¥
uWamnan Buihnsndeudiiuasudi 1 69 6 sunsy 6 asy it hleuly
= <% o a L= Y o
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9 -1 &. 9 o e:. ] - ] = o
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o o’ o r = o o
yhmsazashah 10 m hussgeglufinmesvine 50 m adawhimsmansde
¥ + 1) 1
wasamInTegSe simiwhended 17 dfldnarnuds Tasndeenugu pH
yasazawIdlisnefiszuin 11.6-11.8
° L4 - @ Sl = - = 24 oo
dduunaliouda trdn b l&tins touasinmsivedvesgiidivy 10% unz 20%
vansuoutiaidr9gungi 100-500 peruwamFes moldussarnmavsshieluTasou
uSgE Wua 30 wii
o = ar PR [] =t ~ -]
itdnaunadivudaa Tian li'ldlimsieuazinsiedvezglidlen 10% uaz 20%

A e a o o ° 3 - A A
ﬂﬂ1ﬂ15llauua“qmﬂﬂ”ﬂ15’] m‘mm‘;’ﬁﬂyﬂﬂﬂﬂ‘i‘lﬂﬂﬁﬂﬂﬁﬂﬁmﬂ ‘IﬂU’Jﬁﬂ'ﬁ

Y

1 v ad Jdy K = ' 3 '
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fimsueutiaigunaiinig whmsAnmguavdanaeslasns anisderuas
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FEmInaoes
o o o dg ra = = o d a Y
Widauua cds van lufimsueuila uazinmsseutian 100-500 °C moldusseimer
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as-deposited T=100C T=200°C T=300°C T=400C T=500TC
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Pattern : 41-1049 Radiation = 1 540600 Quality : High

CdS 2th 1

=
>
-

24.808 62

26.507 a1

Greenockite, syn / Cadmium Sulfide cadmium yellow C | Pigment Orange 20 28183 100
C.1. Pigment Yellow 37 ; 36.621 29
{ 43.682: 48

47 840 50
‘ 50.883 8
: 51.825 3

Lattice : Hexagonal Mol weight = 144 47 1 52798 15

|
S5.G.: P83mc (186) Volume [CD] = 9979 . 58.280
: | 60.841.
a= 4.14092 Dx = 4808 : 66.774
69.266
Dm = 4820 : 70.864
72.384
c= 6.71980 75.480
77.858
zZ= 2 B0.239
: 83254 1
86.311
91.498
96 165
102,271
ADDITIONAL PATTERN : To replace 1-780 and 6-314. 102 879
COLOR : Yellow 104 532
OPTICAL DATA : B=2 508, Q=2 529, Sign=+ 107.644
112,340
115.863
118.461
120171
126 295
135.490
141,227
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Radiation : Filter : Not specifted
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SS/FOM : F30=329(0.0023,40) Internal standard : Si
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Tsunsu

extern register char cputick;
unsigned char register sec!00,sec,min,hour,minset,a;

unsigned char register input,stop,stop2,timeset;

main()
{ a=0);
sec100=0;
sec=60;
min=0;
cputick=0;
hour=0;
minset=0;
while(1)
{ P1=0x03;

H(P1 == 0x07)

{
Pl = OxFE;
delay();
P1=0x03;

5

if(P1 == 0x0B)

{
P1 = 0xFC,;
delay();
P1=0x03;

}

if(P1 == 0x13)

{
timesetup();
delay();

}

if(P1 == 0x23)

{ printf("\n");
minset=1;
Pl = 0x03;
timecount();
P1 = 0xFF;
min = 1;
sec = 30;
minset=1;

timecount();



Pl =0x03;

)
if(P1 == 0x43)
{
a=0;
sec100=0;
sec=60;
min=0;
cputick=0;
hour=0;
minset=0;
printf("time setup = O minute\r");
h
h
b
delay(}
{
for(stop=0;stop<0Oxttf;stop++)
{
for(stop2=0;stop2<0x1 | ;stop2++)
}
)
timesetup()
{
min = min+1;
a=atl;
printf("time setup = %d minute\r",a);
)
timecount()
while(minset)
{
while(!cputick);
cputick=0;
sec100++;
if(sec100==100)
{
sec100=0;
sec--;
printf("%d:%d\t",min,sec);
if(sec ==0)
{

sec=60;
min--;



iflmin==0)
{

}

minset = (;
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