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Special Project Title A Study of optical and electrical properties of transparent indium tin

oxide thin film

Name Mr. Nawagon Doungmusit

Miss Sirinya Limsrichumroen
Department Applied Physics Faculty of Science
Program Applied Physics
Academic Year 2005

Special Project Advisor Assoc. Prof. Wisanu  Pecharapa

Special Project co-advisor Assoc. Prof. Wicharn ~ Thechidheera

ABSTRACT

The special project is the study of the growth of Indium tin oxide (ITO) thin films on
bolocilicate glass substrate by Dip coating and Spin coating method. The solution was prepared
by Sol-gel method with different In:Sn atomic ratios ;1:1, 7:3 and 9:1. The thin films were
deposited with different thickness for each ratio followed by annealing at 600°C. Two-point
probe measurement and transmission spectroscopy were employed to characterize the optical and
electrical properties of the films. The optimized results for both methods were obtained. For Spin-
coating, In:Sn ratio of 9:1 showed the best optical transmission up to 95% in visible spectrum
with direct band-gap energy of 3.95 eV and the lowest sheet resistance of 63.274x10°CY/ 1.
Meanwhile, by dip coating method; In:Sn ratio of 9:1 showed the best optical transmission up to

90% in visible spectrum with direct band-gap energy of 4 eV and the lowest sheet resistance of

1.815x10°CY/ .
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1USHIBA TA7259P/P(LB)/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7259P, TA7259P(LB), TA7259F

DC MOTOR DRIVER IC

The TA7259P is a 3-phase Bi-directional motor driver IC. TAT259P
It designed for use VTR tape deck, floppy disk and record
player motor drivers.

It contains output power drivers, position sensing circuits,
control amplifier and CW /CCW control circuit.

FEATURES
HDIP14-P-500-2.54A,

¢ 3-phase Bj-directional driver and output current up to
TAT259P {LB)

*1.2A.
® Few external parts required.

¢ Wide operating supply voltage range : Vcc{opr.)
MIN. =7V

& Forward and reverse rotation is controlled simply by
means of a CW/CCW control signal fed into FRS.

® High sensitivity of position sensing amplifier. H50P14-P-2.54

{VH =10mV (Typ.), recommend to use TOSHIBA Ga-As hail
sensor "THS" series.

TA7259F

® Surge protect diode connected for all input terminals.
{Position sensing, control, CW/CCW control inputs.)

¢ DIP-14F power package.

HSOP20-P-450-1.00

Weight
HDIP14-P-500-2.54A : 3.00g {Typ.)
HSOP14-P-2.54 : 3.00g (Typ.)

HSOP20-P-450-1.00 : 0.79g {Typ.)

951001EBAT

@ TOSHIBA is continually working to improve the guality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
it is the responsibility of the buyer, when utilizing TOSHIBA products, 1o observe standards of safety, and 1o avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

The products described in this document are subject to foreign exchange and foreign trade control laws. .
The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
preperty or other rights of TOSHIBA CORPORATION cor others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TA7259P/P(LB)/F

BLOCK DIAGRAM

TA7259P
GA?.ZSQP(LBJ / mnng)

i

POSITION SENSING CIRCUIT

sved L1 i I 1
(FIN)
I 7.5k03 - - "
Ha Hp He
PIN FUNCTION
PIN No.
P TYPE FTYPE SYMBOL FUNCTION DESCRIPTION
1 1 Hp + b-phase Hall Amp. positive input terminal
2 2 Hp - b-phase Hall Amp. negative input terminal
3 3 He+ ¢-phase Hall Amp. positive input terminal
4 5 He- c-phase Hall Amp. negative input terminal
5 10 RE Output current detection terminal
6 6 Lc c-phase drive output terminal
7 1 L b-phase drive output terminal
8 12 Vee Power supply input terminal
9 13 Ly a-phase drive output terminal
10 15 FRS Forward / Reverse / Stop switch terminal
11 16 ViN-— Control Amp, negative input terminal
12 18 VINT Control Amp, positive input terminal
13 19 Ha+ a-phase Hall Amp. positive input terminal
14 20 Ha - a-phase Hall Amp. negative input terminai
Fin Fin GND GND Terminal

1997-08-27 2/9



TOSHIBA TA7259P/P(LB)/F

FUNCTION
FRS POSITION SENSING INPUT COIL OUTPUT
{10 PIN) ™ Hp He Ly Hp L
1 0 1 H L M
1 0 0 H M L
L 1 1 0 M H L
0 1 0 L H M
0 1 1 L M H
0 0 1 M L H
1 0 1 L H m
1 [}] )] L M H
H 1 1 0 M L H
0 1 0 H L M
Q 1 1 H Y| L
0 D 1 M H L
1 0 1
1 0 0
1 1 0 .
M 5 ] 5 High Impedance
0 i 1
0 0 1
MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
supply Voltage Vee 26 v
Output Current io 1.2 A
Power TA7259P 2.3
Dissipation TA7259P (LB) 5 2.3 W

(Note) | TA7259F 1.0
Operating Temperature Topr -30~75 *C
Storage Temperature Tstg -55~150 °C

{Note) No heat sink.

1997-08-27 3/9



TOSHIBA TA7259P/P(LB)/F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ve =12V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. MAX, UNIT
CUIT
lcct FRS open 2 4 7
Quiescent Current lcc2 — | FRS=5V 2 5 9 mA
Icca Ve =22V, FRS=GND 2 5 9
Input Offset Voltage vVio —_ — —_ 40 — my
Residual Output Voltage VOR — | VIN==VIN+ =7V — 0 10 mv
Voltage Gain Gy — { Ryp=2.202 — { 150 — -—
. Upper | VsaTq — —_ 1.0 1.5
=4
Saturation Voltage Lower | Vsar2 —1 L 00mA — 02 0 v
Upper | locs — - 1 = 20
- Ve =20V
Cut-off Current Lower | Toc2 — C ~— — 30 MA
Position sensing Input
Sensitivity VH - - — ] mv
Maximum Position Sensing
= — - | = 400 |mv
Input Voltage Vi MAX >P
Input Operating | Position | CMRy — - 2.0 — [Vec-25 y
Voltage Control | CMR( — — 2.0 — [Vee—25
Rotation Control L& VE - — 0 0.4
ot Vot [ STOP__ | Vg — = 25 | 30 35 | v
P 9 COW | Vq — — 25 | 50| 5.8

1997-08-27 4/9



TOSHIBA TA7259P/P(LB)/F

INPUT vs OUTPUT

VNF
VNF=RNF-IL
vio
B
B
A Gy= —
A
Vin- vor / Ving + —= {¥11 - V¥q2}
0 TORQUE ROTATE
TA7259P
Pp -~ Ta  TA7259P (LB) Pp - Ta TA7259F
Rth Rth
12 Rth (¢} =8°C/W £ Rth =) = 13°C/W
z Rih (-5) =S4°C/W H R o) = 130°CIW
a 5 hY Note
o« a A | with 50%50% 1mm?
5 A F \\ Fe heat sink
g 8 N g 4 LT T
7 \| INFINITE HEAT SINK d \ INFINITE HEAT SINK
- L = .
g A 1 N vote K
& \
e \ AC/WHEAT SINK \“ < , N \
g HEAT I \\\ ) 3 > \
NQ HEAT SinK o N = | NO HEAT SINK > |
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TOSHIBA TA7259P/P(LB)/F

APPLICATION CIRCUIT
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(Note) Utmost care is necessary in the design of the output line, V¢ and GND line since IC
may be destroyed due to short-circuit between outputs, air contamination fault, or
fault by improper grounding.
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TOSHIBA TA7259P/P(LB)/F

OUTLINE DRAWING
HDIP14-P-500-2.54A _ Unit : mm
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TOSHIBA TA7259P/P(LB)/F

OUTLINE DRAWING
HSOP14-P-2.54 _ Unit - mm
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TOSHIBA TA7259P/P(LB)/F

QUTLINE DRAWING

HSOP20-P-450-1.00 Unit : mm
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