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Numerical Analysis of the Thermally Stimulated Currents
from Carriers Trapped in Polyethylene Terephalate
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ABSTRACT

It is anticipated that the accuracy of the numerical value obtained by curve fitting is mainly governed by

how to evaluate the term of exponential integral involved in the theory of TSC, so that evaluation process of

the instegral term concerned is replaced by Romberg numerical integral method instead of the conventional

approximation method of asymtotic expansion or Simmons-—Tayler with expectation to get the improved ac-

curacy.

In order to examine the effectiveness of the proposed method, the new algorithm is tried to adapt to

the peak of TSC observed about 356 K im the specimen of polyethylene terephthalate in which carrier is injected

by mreans of corona dischargel. As the results, it is confirmed that the proposed method being cooperated with

Romberg numerical intergral is superior to the existing conventional curve fitting method.
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Table 1. Type of the variable A and B in accor-
dance with the nature of TSC.
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Fig. 1. Flow chart for Romberg integral method.

3. gy

3

Z Aol A4 A&+ Du pontAFA el F7] 100um
PETHE o2 4] #AF o2 e A Fo) #eolE
A1717) $iske] @ oS ol &ahalch
Aakzale] FAEE 17 20049 o
2 o} AL 3em/sec . FAHEE =
off &kl A g Abolo] 74§ perlman® o
ol el A2 ®id 0.5mmE sl W4
A= A goll tfdle] -4~ -12kV Abe] ) $Hgt
3 +8kV el ARSHE gl7bslgd el

oz i E A2E =l Yolld wie]o] »

)
of Aoz selon], olie dgadel LA

2 & —{): hul E‘

B=0.244K /sec 2 élo] TSCE FA 3¢t 28 3

2 oz A Y TSCZAe] A zka £ =

A& Aoz V= azve] olzpdglela 1,23

22 ddE Algel wla4zbeln] = .= 300K

7t 2| EabA g AHEES A7 Hall LA
].

A1 7Hgek A s A ol o,

4. H¥ZL A HE

27 44 —4~—12kV Abolo| Hmzrtel +8kV
o Jazvte Aol Alzje]E 59471 PET
HEA 8ol M F53 TSCEAH O ZA Fazr}e

(785)

A

o
v}
0

@
H
Jronn

a8 2. sEv kAol od Aejel Fq Ay s
Fig. 2. Experimental device for carrier injection
by corona discharge,
A ! micrometer, B electrode, C : belt,
D [ motor, E ! specimen roller,

F,G : gear, H ! dc power supply

_ ]

a
e
; —
300 /——/
rot) —ee .

0
2V
-

0 ]

1

0
< /
)
b7 /

ir tg time

38 3. TSCEHAS A A7H e
Fig. 3. Time schedule of experimental procedure

to measure TSC.
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Fig. 6. Variational characteristics of TSC with
increasing deposit time of specimen

before experiment.
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Table 2. Table of numerically calculated peak parameters by means of the method such as

Romberg integral, asymtomtotic series approximation, Simmons-Tayler approximation, respectivily.
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