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Properties of Thermoelectric Power in PbS Thin Films
by Chemical Bath Deposition
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Abstract

Properties of thermoelectric power in PbS thin films by chemical bath deposition were investigated.
The qualified PbS thin film was gained with the amounts of Thiourea(4-8mil/£), Triethanolamine
(1-2ml) and NaOH(10ml). The molecular ratio of Pb and S was 3 : 7. Satisfied crystallization rate
and deposition rate of PbS were greater at 50°C than at 30C. The constant of thermoelectric power
in PbS was nearly 500uv/” k. The PbS thin film was changed from p-type to n-type semiconductor
at around 200TC. In case of heat treatment at 300TC, the sample kept the characteristic of p-type

semiconductors up to 250C.

Key Words(Z280]) : PbS, Chemical Bath Deposition(CBD: %3} %), Thermoelectric power

1. ME

PbSE F& AuA AELAA 2o 037 eV)E
ZE YE UMEAEIRZA 94 4994 B3
g4do] $3rg o gae 3 g427ld 443
I AeH? PhS webe o1y] M= EHA W
¥t spebHQl o] x, I FelAM sy wy
9] 332 chemical bath deposition(CBD) % ¢
ogain mo 424 QA CBD whge 23t
e Fol doju: M2 ESL vt Y¥uz Jn
4ol FHA717]1 Y3l axnHez ehuk2g A
she Rojtt olRE FAI} dlg IDeEA B
SHWY Fd Fol BAGC AEE e
FTRE F d= B A W 2 A B
ofo]tt. & A ME CBD Wyoz felrin 9

* RRANSGE Fogeta AAF e
(608-737 43 Al @7 W 3% 5999-1,
TEL : 051-620-6451
E-mail : chol671@hanmail.net)

of FEE PBS WHE A7l A FAAMIs A
4 548 =Astgo,

2. uftoto| HMal Al 2=}
CBD¥H & o]43 713 4w PbS urote]
A&e  lead acetate [Pb(CoHsO2)2]9t  thiourea
[(NHa)CS]e] 489 o fErge deh
Pb(C:Hs02);= £ 25 Pb(OH)7} 4=,
(NHs)CS¢ wk3-3te] PbS7 do) &4 o v
23S vehd Aol

. Pb(C2H3OZ)2+H20 ———————— Pb(OfI)z

Pb(OH),+(NH;),CS ——— PbS+2NH,+ CO,
B8 F3F PbS WE A7l Y= Pbheld
9o 7ts¥3 [Pb(OH):]¢} thiourea [(NH3):CS1®l S
o] 29 A W& I3 AoF Yoo
ATk Pbol29] steidsHe F& 2AsE dUE
triethanolamine [(C;HsO)aN]e] B 230, o|R& 3
7ste2 A PbSe A4 £EE QAT 29
I #¥7183 PbS9 FAE FA &7 sty
NaOH(f# 9 I+4< $HE Ao



2 Ay PbS Wt FAAE 37 4
A &5 FHSF 100mldl IME 7)E39 lead
acetate [Pb(C:Hs0): 3H:0]E 25mlg 133},
NaOHEZ 2-18ml, triecthanolamine [(C;Hs0):N]&
0-3ml 183 thiourea [(NH3),CS1E 0.1-8miE 7
Zt EFeg. oy LT E Foly] 939 &
AL 50CZ FASAT wghe] S AL 1A%
o2 3y

3. 5%

PbS Htete] ZFAAHE $eez FPPon,
o] e alpa step(G00)o2 ZAEHPT T
A¥e  EDX(Hitachi, S-4200), ZAA TF&E
XRD(RIGAKU, D/max-2500)2 ¥43stgch PbS
wube 97148e 3437 A9 ARE 19 1%
2ol 42|75 x 25 x 05 mm)siel 50 x 7
mm’e] PbSTE Z&A33 Y AIHOZ Cud
ZaAs9H DC sputter AHE). o] Ame @2
e e 7Mstn dE Ze: AL Jhige

o m&3 AL &xiol: 10CE A4,

Glass
PbS thin film

Fig 1. Samples for estimating thermoelectric
power of PbS thin films.
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Fig 3. Thickness of PbS thin films with different
amounts of TEA
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Fig 4. Thickness of PbS thin films with different
amounts of NaOH
Table 1. pH value of PbS solution.

NaOH(ml/1) 2 6 10 14 18
pH 74 101 | 112 ) 113 | 114
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Fig 5. Thickness of PbS thin films with different
amounts of deposition times
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thin films
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Fig 7. Characteristic of thermoelectric power in
a PbS thin film
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Fig 8. Characteristic of thermoelectric power in
PbS thin films annealed at 300C and
non-annealed
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