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Electrical Property of the Transparent Conductive Film based on
the Phosphate Glass

Kazuya Ichimura*, Masahiro Tahashi, Hideo Goto and Toshiyuki Ido

Abstract: The Sn-doped phosphate glass is prepared by sol-gel method. The phosphate
glass is tinged with white, but it is transparent and showed electrical conduction. The
electrical properties of the prepared film are investigated in use of a four-point probe
method. The time response of the voltage and/on the current is measured by the DC
voltage application. The potential at the midpoint between the electrodes decreased
exponentially, just after the 5V application and saturated in a few seconds. The current
also decreased exponentially and saturated. The decay time constant and the saturation
current varied by the humidity, that is, 0.9 s, 1.3 pA at 20% and 0.05 s, 5 pA at 50%,
respectively. There were both ionic and electronic conduction in the Sn-doped phosphate
glass prepared by sol-gel method.

Keywords : Phosphate glass, Electrical properties, Transparent conductive film

1. FL®IC

A, BHEEROFESIERL, BIEA P TLZAX (ITO) ZEEND In ORE R KE S, 1TO
ERETOMBORBERARN TS V. U VBET T 2%, BV TERAEERELFEOZ 1D,
ZREEFEOMBEME L LTI TELIMBTHS. LAL, —RITY VBRIET T A XK SRV &
WhHNTWD., Y =G iEE W TER L Sn iNY BT 7 2 13@RE TICHE L THIRER
ZALES, EOMAMEZ RS D ARBE TIE SN RN Y VERIE S T A oW T BEEHEE TV T BRI
PEDF M 2 L7z,

2. EBAE

B EEBAERT 27200 FE & L TRILER TEMO Y B KA (HsPOL)(E A & 85.0%) L, F
MR TR — B L A X R (SNO)EH & 99.9%) % AWz, VU EAXDOENEDN 102 2D L)
IZ, SNOZRA L, WIRAMFR L., WRITEGERIIEBCOBKT, I00RICEALRZLLHABGDY
IR L 70D, VOVIEI % 66KPa \ZIE L7727 7 — 4 NT LBMERGFT 2 &R EBABLEAGRD
WEIBIZ Db . TNENDOERE I N—T 7 AFER LB fA L, FIE#E 5°0min, BeakiiE 375°C
BERCRS [ 6 PR DS THERL L 72, WLIRJE 2 @A, BEpk L72MiT, #GEx R L. LBAEEZEM L

* KSR TR A A T TR



U VBRI T A SR d W AR OO B KRR AG

ERIIAAZHOCTWD R, SR TEEEEL R LD, RELBEHBEREEE L THREMKLZFEIZOW

THERMLZ1T - 7.

M LICBEXWEHEEZFEM T 27200 E tﬁ@a oy, REEREICEM S L CER Imm, %@Wﬁﬂﬂé%ﬁ
amm T AU Z ANy ZFEKE LT-. lm#“fﬂf ﬂfﬁéﬁ##rék%mﬂﬁa“ét o, Fr AT Uk
Wi 2E 3EEME L. Ay rRAa—TC aﬁ#’ﬁuf“ﬁ ZEVINEE O % aﬁ*om@ﬁ#?'ﬂr‘ﬁﬁ%/ﬁmbt.

7, ?Efgﬁkﬁ‘fi%ﬂz{ﬂﬁfféf:bf)bzﬁf;% 20%7> 5 50% £ T 10%7E | ’leéﬁmﬁuxﬁ L.

3. RER#ER

31, BEELEROBMELE

LIZART T 2-4 B DOEE Vg ITO W T BV OAT v FTEEENIEOREEIEE 2 X 2 127787, Vol
BIEANE®R AT v 7RICEF L%, BEBEHEMICELL, ZPgic—TLnd. RI3IErRT o

B ORHIGE b EEHMESZ X7 v FRICEF L, To#k, HEBEEWICHEE L. BEENE% O
BEO Y — 7 EIE, MEIZEKFELRWT LIV Th o723, %iﬁ@t°~71ﬁ¢iiﬁr§@t%buc:ﬁbfk% <
720, o 7 REERR % O ERM S X 518 T X S ICEROBEIZH LT 20% 7T 1.3 pA, 50% T 4 uA
ERRTCATHIIN U 7=, Vg O RSS2 01 | :iﬁ“éﬂﬁfb i, 42LV®1%¥JJ ES AT v v VA DR
fLERBMLTWS EEZLNS D BEOHMCEIYM 2ITRT LIICBEEOHMENELS 2D L0b
5. WERFERORERFEZK 4125837, Vo ODREREEN 20%0D & =13 0.87 #, 50% T 0.05
B, Vay OJEREE F S 20%0D & & 13 0.58 @, 50%C 0.01 B TEAL L, Vau &V Vyu N HET D Z &
Nond. G 3MMOIE D VRN NZDIZ, A OBBNCELIFR T vy VEMAEREIEZ D &
Ezbhb. BEMER®ICI, 4ﬁ/®@§h&*%mﬁb L BBRMBIEET B0, 45 720 KR
BOTHIRETEAA LV OBBITEZLRNVWEEZLNDDOT, ARERIZTEFZ2F YU VY& T 5B
ks eBZLND.

22—
Applied voltage : 5V
at 25°C
in N,
L5V —
| 2
o 1 -
g
i
>
1 2 3| 4
= S
>« — o
V24(2mm)/‘ '\1734(0.5mm) Ly
0 5 10
Time [s]
B 1 MR & B E B 2 ¥ 2-4 O EE O R M IGE



kR, FEAGIES, Bk, R

200 T T T T T T T T T T 11— T T T
Applied voltage : 5V | | V., i
50% at 25°C 2 W
in N, - L 4
< —
= 1 3 L 4
- XL,
§ 100 1 05 |
5 4
O L i
D00 I ]
Ofpme -~ . . 0 . .
0 0.05 0.1 20 30 40 50
Time [s] Relative humidity [%]
3 EIRORMISE 4 FBIE Va3 L Vg O IR IRF & B D 1 B K A7
T T T T T E{t 25°C ' '
Applied Voltage : 5V In N,
at 25°C
4r In N, 1
<
= 0
5 T ' £ 10 ;
3 )
o b
g 2 o 1
5
o
2] °
-1l . . .
. . . . . 10
0o 20 20 60 20 30 40 50
Relative humidity [%] Relative humidity [%]
B 5 fafifER O EKTFE X 6 HESROWEKRTE
32, HAMBRLEEBEDEEKREN
B EERBELH LT 57201, BMA XA TH B LB 2 b D+ 07 e #RE % o fafn

BN DU TR AR A7 VE 2 34 L 7= IS_T?“otO CEFN IR A SR LT L TIN5 2 b
Nbnd. VoHTAZRMBOBEREEL, Ay L 7 EETKREINTWEN D, fafERNSIREIC
LD Z e, RERTERLEZY VEBENT T ATE, WELEKDIZL Y EMEENMET L
BUWAEM L 7Z2y, ik, WE LKy PEFZHEHBELTVWEEEZOLND. T2, K6IZ
AT EDICHEEFHAIZ L VR SN2 EER ISR U CHEEBEEMICHE MY 5. EERIE, FMH
BB L7 e — T MoOBMAELBREEIZEZONDZENE, RT U Y ANAR—HFETHNITE
EREBEBROWERGTEIL -HTI2ETTHD. 208> AT, BEAMCE S 572 KRR
BDOALT Y DOHMMBENT TR, KTy VY WOMN A —LhoTW0naHZ LItXbEExLN
5.



i)
T

U VBRI T A SR d W AR OO B KRR AG

4. F&ED

VNV —=GFNETIER U7 Sn MY VBT T AR EREEROERZERELZA NI L. HEE
FHEIZRBWT, BV O AT v FEILHNE# O BT & BRI HEEBEEMICBEL, ERIc—EHlL 2o
oo WENERS L ORMERMETEEIC LV E/LL, 20%T 098, 1.3 pA, 50% 7T 0.05F, 4 pA &
olz., ZOBENL, ¥ VXA FT U EETHEET DI ENHLNE 2o T2,

EFERPIEM TH D LB Z LN D HoaRMRE%ORMERIC OV Ol ERTFEZ ML, f
BRI (2% LTl LT3N 2 2%, EERITWE IS U TR MT 5 2 & AH L2
Lo, ZOBETITEEANMILEAAF DN ﬁﬂﬁﬁf %T@< KT v % VAT RE— R
ErLTwbreEZXOLND. U /Mi’ﬁﬁ7x WA LKy BELXy ) vYRB IS, gV
BALERENR T35 2 &2 & *”h%ﬁ%%bﬁk%z%ﬂé

ABFZEIL, TR “AI%Hn%imtmiﬁ ~ERE 21 AT ORI B XU, M TEE
AR ZHAIEESE OB 2Z T RITEINZLOTHY, ZICHEEZELET

2% 3k

1) JIHAR 5« 2008 FEE LGRS Y AT NEIC KDY VBT T AREIEEROER, PEKT
pp.1-2(2008)

2) Masayuki Nogami, Ritsuko Nagao, Cong Wong, Toshihiro Kasuga, and Tomokatsu Hayakawa : High Proton
Conductivity in porous P,05-SiO, Glasses, J.Phys.Chem., Vol.103, pp.9468-9472 (1999)

3) Cong WANG, Yoshihiro ABE, Toshihiro KASUGA and Masayuki NOGAMI : Role of P,05 on Protonic
Conduction in Sol-Gel-Derived Binary Phosphosilicate Glasses , Journal of Ceramic Society of Japan ,
Vol.107, pp.1037-1040 (1999)



