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I. Example A (File: TransientCurrentl.txt)

A. Creation of data file for DCTS analysis
1. Double-click the “DCTS_1_0.exe” file.

The following main frame appears.
2. Click the “Open Different Type of File” button
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Another frame appears as follows.
3. Click the “Open file of data” button.

- Change the flie of the measurement data into the file for analysis [ B3]

4. Select the file you want to analyze in your holder.

After that, the content of the text file appears in the edit pane.
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5. Delete the comments, and select the numbers of “time” and “transient current” columns.
6. Click the “OK” button.
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7. Input all the information, and then click the “Calculation” button.
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The solid line represents the transient current interpolated by a cubic smoothing natural spline
function.

8. In order to change the time range for analysis, click the “<<” or “<” or “>>” or “>” button, and
stop the “+” where you want.
In the following figure, 316.21S is chosen as “longer time” because the leakage current at

longer than 316.21S seems constant.
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i Discharge Current Transient Spectroscopy
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9. Click the “Draw” button.
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10. Click the “Calculation” button.
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The reliable interpolated values, denoted by the solid curve, are obtained.

11. Click the “Save interpolation” button.

This process produces “*.DIS0” and “*.DIS1” files, which

contain the experimental transient current with reliabilities and the interpolated transient

current, respectively.

Note: Since the input of the value of temperature was forgotten, the “Alarm Dialog” of “Input temperature” appears.

In this case, input the value, and click the “Save interpolation” button again.

-4-
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B. Determination of trap sheet density and emission rate for e =0s™

12. Click the “DCTS Signal” tub.
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13. Click the “Calculate DCTS” button.

+Discharge Current Transient Spectroscopy (DCTS)
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The DCTS signal is calculated from the experimental transient current using

D(t' eref) = qLS[Idis (t) - IIeak (Vdis)]exp(_ €ret +1) ’

where ( is the electron charge, S is the electrode area, |, (t) is the transient current,

I Vyis) 1s the steady-state leakage current at the applied voltage V,
parameter that can shift the peak of the DCTS signal.

is ?

and €, is the

In the figure, €, is the selected value of 0s™, I, (Vy) is 1.77x107° A at the longest

time, which is automatically calculated.

One peak, which is denoted by “+”, appears.
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14. Click the “Analysis” button.

15.

16.

+Discharge Current Transient Spectroscopy (DCTS)
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The values of trap sheet density (N;) and emission rate (e;) are determined.

And also the component of the DCTS signal for this trap, which is denoted by the red line, is
simulated using the obtained N; and €;, and the following equation.

D(t, eref) = NTeTt eXp[— (eT + eref )t +1] .
If the traps are uniformly distributed in the film, the trap density (n;) can be calculated by

where d is the film thickness.
Click the “Save results” button.
By this process, a “*.DCTS0” file is created.

. Determination of trap sheet density and emission rate

for individual e,
At the shorter time region shown in the above figure, the black line (experimental line) is
greater then the red line, indicating that other traps with the higher emission time should be
included in the film.

Input the value of €, on “Analysis2”, and click the “Calculate DCTS” button.
Here, €, =0.08s™.

+Discharge Current Transient Spectroscopy (DCTS)
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17. Click the “Analysis” button.
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Since the emission rate is different from the trap determined previously, the trap determined

using the different e . 1s different from the previous trap.

ref

D. Search several types of trap species by changing e

Case of positive e

ref

18. Click the “Positive e_ref” tub.
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19. Click the “Analysis” button, and wait for

a minute.
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For a trap with a discrete energy level, the trap emission rate and sheet density are
independent of € .

There are two plateaus in the figure, indicating that two types of trap species can be detected.
20. Click the “Save (*.ErefP)” button.

A “* ErefP” file is created.

Case of negative e

ref

21. Click the “Negative e_ref” button.
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22. Click the “Analysis” button, and wait for a minute.
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Another two types of trap species can be detected.
23. Click the “Save (*.ErefN)” button.

A “* ErefN” file is created.
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Case of €,

24. Click the “e_ref” tub.

+Discharge Current Transient Spectroscopy (DCTS)
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25. Click the “Analysis” button, and wait for a while.

(I Discharge Current Transient Spectroscopy (DCTS)

=]}

Dl v | £7S i | P | gt . o208 |
é Trap2
i Trap2
26. Click the “Save (*.Eref)” button.
A “* Eref” file is created.
E. Results
Trap species | Sheet Density [cm™2] | Emission Rate [s7]
Trapl 5.3x1012 1.7x102
Trap2 3.1x1012 6.0x102
Trap3 5.4x1012 1.4x102
Trap4 5.2x1012 1.1x102
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II. Example B (TransientCurrent2.txt)

A. How to use the “Smoothing”.

1. Calculate the interpolated transient current with the “smoothness” value of 0.001.

[l Discharge Current Transient Spectroscopy (DCTS)

Eile  \iew Help
Discharge Curent ]DCTS Signal | Fositive &_ref’| Negative o _zef | e ref’ |
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The interpolated curve denoted by the black line seems to be g

of experimental data.

Therefore, the interpolated curve will be made smoother.
2. Change the value of “smoothness” from 0.001 to 0.01.

Click the “Calculation” button.

i Discharge Current Transient Spectroscopy (DCTS)
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0
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3. Click the “DCTS Signal” tub.

Click the “Calculate DCTS” button with e = 0s?t.
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One peak and one shoulder appeared.

4. Click the “Analysis” button.
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The values of sheet density and emission rate of trap corresponding to the peak are determined

The component of the DCTS signal for Trapl was denoted by the red line

5. Click the “<<” button of “Previous peak” for “Peak?2”, and then click the “Analysis” button

Eila  \ww Helo
Discharge Cosmnt DTS Sigaul | Pooation o_sef | Wogutin o nf | o 5 |

Fiknarm
3
Crgl Plemase 1o DCTIT st et 1
- TS TrasentCrmet D85
'Uﬂl o o
ﬁ ]  Caeste DCTS | SEAD
Pkl el 31, b Mooty { | i
Mmraaﬂy ATl
1 Brercamis | TMEE 2
< D
Fasreen e i\h—ﬁ.nz
e | -
— g =
A-dwu g
w | L 3
e | £ om0
Trup sbert denaty — B
[ it &
[
Trap sbest denaty e Lo
Ersrwca e Lol
o080

10
Dischacys Tinw 6]

The values of sheet density and emission rate of trap corresponding to the shoulder (or apparent
peak) are determined.
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The component of the DCTS signal for Trap2 is denoted by the blue line.
Therefore, at least two types of trap species exist in this film.

6. Click the “Save results” button.

B. How to analyze the shoulder of DCTS signal.

(Relationship between the peak value and e, )

When €, =0 s, there were one peak and one shoulder in the DCTS signal.

e . can change from the shoulder to a peak in the DCTS signal at around 10 s.

ref

7. Change the value of €, on “Analysis2”, and then click the “Calculate DCTS” button.

+Discharge Current Transient Spectroscopy (DCTS)
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When €, >0.015 s, the shoulder at €, =0 s is changed to a peak, while the peak at

e =0 s ischanged to a shoulder.

ref

8. Click the “Analysis” button.

+Discharge Current Transient Spectroscopy (DCTS)
il ww telo
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The values of sheet density and emission rate of trap corresponding to the peak are determined.

The component of the DCTS signal for Trap2 is denoted by the red line.
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9. Click the “Positive e_ref” tub, and click the “Analysis” button.

+Discharge Current Transient Spectroscopy (DCTS)
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10. Click the “Negative e_ref” tub, and click the “Analysis” button.

+Discharge Cusgaatlransient Spectroscopy (DCTS)
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Results

Trap Species

Sheet Density

[cm2] | Emission rate

[s1]

Trapl

4.7x101 1.8x102

Trap2

3.3x101 1.0x10°1
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III. Example C (TranseintCurrent3.txt)

A. How to change reliabilities of individual data
1. Click the “Calculation” button with the “smoothness” value of 0.001.

- Discharge Current Transient Spectroscopy (DCTS)
File  Wiew Help
Discliarge Ctuent | DCTS Sigral | Positvs e _sef | Hegatrva e sef | o of. |

Open Diffezent Type of File |

Filename
3

Original Filewane  D-Memp DCTSTransientCurrent3 txt
* DIS0

* DI5S1

Information on Sample

Date of Measureroent [oo7/ils  Mewe of Messwerent [ Matswars

Date of Analysis 200711116 Mame of Aualysis  |H- Matsuna
N o Saraple Hintebsr g
Elsstiods Area ! ™2
Temperature 200 K Thickness of Sarple [300000 1l
Charge Voltage 0 ¥ Charge Time 1000
s
Discharge Voltage |17 v
Comment [transient eurrent 3 _
Change of Titne Rangs for Analysis fg
Shortest Time = = 104 5] = ==
[] A
Longest Time << | < 72501 G [EEE Ef
Draw Clear ]
[=]
Change of Relisbility i
Begirming of Time Range Revised Close to Zero if data are not reliahle
==| =< | 104 = | == Relbilty 1
End of Time Panes Revised
<<| < | 72501 === Change
Sraoothing
Pleage chiack the differstice hetween data and situulatisd result
smootioeze QU20L AT Savs interpolation
) 1 10
Dischargs Titas [5]

Because of too small “smoothness” value, it is difficult to obtain the reasonable interpolated
transient current.

2. Change the “smoothness” value to 0.01, and then click the “Calculation” button.

- Discharge Current Transient Spectroscopy (DCTS)
File  Wiew Help
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3
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Discharge Voltage |17 v
Comment [transient eurrent 3

Changs of Titns Rangs for Analysis

Shortest Time << | < 104 [s1 =

Longest Time <] < 72501 1N BN =

Dizawr Clear

Change of Relisbility |
Beginning of Tims Range Revised Close to Zero if data are not relishle

<<| = | 104 > | == Retibilty |

End of Time Panes Revised ]
2| o« | 72501 = | == Change &

Smoothing : : : -
Please chark the difference between data and simulatied result i H

i ] o
— H H L
e o) T R i :
i i 10 100
Discharge Titae [5]

Discharge Current (]

Since the experimental data longer than 10 s are not reliable, the interpolated line was strongly
affected by the scatter of experimental data. For example, the line shows the shoulder at
approximately 10 s.
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The reliabilities of data longer than 5 s will be changed from 1 to 0.01.
3. Click the “>” button of “Beginning of Time Range Revised”, and move “+” to the time at which
you want. Here, 5 s was selected.

Change the value of “Reliability” to 0.01, and then click the “Change” button.

(i: Discharge Current Transient Spectroscopy (DCTS)
Eile Wiew Help
Dischargs Curent IDCTS Slgnall Positive e_refl Hegative e_ref] e tef 1
Crpen Different Type of File |

Filenarme

3

Original Fileraane  DitemptDCT ST ransientCurent 3. txt
* DIS0

* DI51

Information on Sample

Date of Measureraent (200741116 Warne of Measurerent | Iatsuora

Date of Analysis 20071116 Hame of fpalysis  |H. Matsuma 4
blocas 2 Saraple Murber o 1
Elsctrode Lrea 1 T2

Termpersture 300 K Thickness of Sample [3p0000 2l LOEML
Charge Voltage o W Charge Tite 1000
s
Discharge Voltage -10 v
S ‘tmnslem current 3
Change of Time Rangs for Analysis g
Shortest Time << | « 104 = | »s
s A
Langest Time == = 72501 [s1 =S é”
Draw Clear 5
a
Change of Reliabilit
Eeginning of Ti

o ;
e Revised Close to Zegn if data are not relishle
= BN T

== : | :
End ol T ahge Revised 3 3 E o
==<| = | 72501 = |=> f ! !
EE EE 3 = f ; H *
Smonthing i : : -
Please chack the difference between data and simulatied result | | H

f : H -

i i H L
smoothness 0.0l Calculation | Save interpolation | ! ! '

1 10 100

Dischargs Tirne [s]

4. Click the “Calculation” button.

(i Discharge Current Transient Spectroscopy (DCTS)
File ‘iew Help
Discharse Cuent | DCTS Sigral | Fositive e rof | Negative e rof | o zof” |

Open Different Type of File |

Filenaroe

g

Origimal Filemane  DMerplDCT ST ransientCurrent 3 bt
* DIE0

*DISL

Information on Sarple

Date of Measurernsnt ’W Harme ofMeasurement,m
Date of Analysis ’W Mo CRllas ,m
Lizeral g Sample Humber g

Elsctrode Lrea 1 hlisg)

Termpersture ELL K Thickness of Sample [3p0000 2l LA
Charge Valtage 0 V  Charge Tie 1000
5
Discharge Voltage -0 v
i |transient current 3
Change of Time Fange for Analysis g
Shortest Time == = 1.04 5] ===
s a
Longest Time << | « 72501 B [EE éﬂ
Diraw Clear g
s
Change of Relisbility ]
Beginning of Time Range Revised Close to Zero if data are not relishle

=S = == Relibility W
E f ange d

L]

Stonothing i : : b
Flease chack the difference between data and simulatied result : : :

f : H -

i | : o
smoothness 001 GGtz D Save interpolation | [ | H

1 10 100

Discharge Tiree [5]

The reliable interpolated transient current can be obtained.
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Note: You can also revise the reliabilities of data directly on the text of the “*.DIS0” file.

After revision, load this file using “File” -> “Load *.DIS0” menu.

A D:¥temp¥DCTS¥SiC2¥ TransientCurrent3.DISD — FlL
KB REE BEG DoRhw O FOfo ifid)
O 9 E=E Q oAt B8 a

1501 1 [40 1 [0 131 1] 1

0 1 TiG: 1 [z0 1
11% Data of Discharge Current.
2k Original file: D:¥temp¥DCTS¥TransientCurrent3 txtl
3% DISO file: D:¥temp¥DCTSY¥TransientCurrent3.01804
4% Name of measurement: H. Matsuurad
5|% Date of measurement: 2007/1/161
§|% Name of analysis: H. Matsuural
7|% Date of Analysis: 2007/1/164
81% Sample number: 3.

9% Material: 34

0|% Measurement temperature [K]: 3004
1% Junction area [mm’2]: 14

2|% Sample thickness [nm] 3000004
3% Charge woltage [V]:

4% Charging time [s]: 1DUD¢

5|% Discharge voltage [V]: -104
G|% transient current 3.

7% Number of data: 72BL

8|% Index of beginning data: 04

8 % Index of ending data: 7241

2

200% Time [S] Current [4] Reliability 4

2111.04 A67e-11 [

2212.03 9859*12

2313.02 8.45e-12

2414.01 7.49e-12

2516 7.37e-12

2616.04 7.05e-12

2717.03 6.732-12

2818.02 6.35e-12

2919.01 B.672-12

30110.05 5.hde-17

31111.04 8.57e-12

32012.03 7.11e-12 3

Lo L B o ST B e, P 5] o
FAI Tzt SElD. BI0tE. dt- BEOHL. #7ve. WA 1TE. [B#@Ghn-am)  [BAE-F

5. Click the “DCTS Signal” tub, and then click the “Calculate DCTS” button with e =0 s,

Click the “Analysis” button.

i Discharge Current Transient Spectroscopy (DCTS)
File View Help

Discharge Crrent CCCTS Sigzal Dositive e 1ef | Negative e 1of | o ref |

Filename
3
Ongiral Filemane  Diternp DO TS T ransientCurrent3 txt

* DIS0 Dterap\DC TSN ransientCurrent 3 DISD
| *DIsL Diitermp\DC TSI T ransientCurent3 DIS1
Analysis]-

eref << ™1 2’ £ Calculate DCTS_| D i
Peskl  Previous pesk| <= | => | Hext peak @-"mﬂym 3.00E400 4

0.00E+00

Trap sheet density 3016E+11 cm2 :
Emssion rate 3.622E-03 s™1 i
Peak2 Previous peak << |  >» | Mext peak | Aralysis :
Trap sheet density cm™2 :
Emission rate g™ :
Save results e 200400 :
< :
g H
Analysis2 pac H
e_ref ™1 é 4
Peaki : | § :
rap sheet densit: o’ I :
Trap sheet density £ E i
Emission rate 51 O | D0E+00 : :
Peck? g 2 | : :
Trap sheet density cm™-2 E
Enission rate 51 :
T T y

Diischarge Time [s]

6. Click the “Save results” button.
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7. Change the e, valueto 0.15 s, and then click the “Calculate DCTS” button.

T Discharge Current Transient Spectroscopy (DCTS)

File ‘ew Heln
Dischasgp Curent DCTS Sigual | Pesstive o rof | Negative e sof | o et |

Filenare:

3
Origiral Fileraane D tepiDCTS TransientCiment3 it
*DISD DA terpDCTS\T ransientCurrent3.DIS0
*DISt DA terplDCTS\T ransientCurrent 3.DISL
Analysis]

emf o S0 | Coledate DCTS
Peakl Provious peak] << | > | Nextpeak | pnaysis

Saee results

Trap sheet density 3.016E+ 1 2
Enssionmate 362203 1
Peak? Previous peak| <= | == | Hext peak Analysis
Trap sheet density 2
Enssion rate 1
Save results -
2 LOOE+D
i
Aralysis2 =
crt 4 27| Caeulate DOTS El
Peakl  Previous peak| <= T 4 gl =
Trap sheet devsity 2 057E+0 o2 - ﬁ
Erissionmate 503101 e 9 a
Peak?  Previous peak| <= | == | Hext peak Arlysis
Trap sheet density o2
Emission rate 1

0.00E+00

1

100

Discharge Tire [5]

The other trap can be detected.

8.

Click the “Positive e_ref” tub, and then click the “Analysis” button.

T Discharge Current Transient Spectroscopy (DCTS)

File “iew Help
Discharge Cument | DTS Segﬁtl‘ve et et |
Filonate:
3
Original Filmane  DenplDCTS TransientChent? it
*Disn D eniDOTS TransientCarent3 DISD
*Dist D fenpiDOTS TransiertCarent3 DIST
T A N I
<
B
&
=
2
. Trapl
D.Dnmé é;é; 0.0 w1
el ]

3.00E+L
2.90E+ 1
280EH1 -~
2T0EH 1§
260EH 1§
2B0EH1 4
240EH1 |-
2.50EH1 |-
2.20EH 1 4--
2.10E+ L
& 200EL
< 1.90E41

i

1.T0EH1L 4

Analysis for positive e_rof

2 Save (* ErefP}

TA0EHL -
1.00E+H1
9.00E+0
B.00E+0
T.00EHO - -
B.00EHD - -
5.00E+H0 - -
40040 -~
3005404
2,005+0 4

0.0001

0.001

0.01
e el [ 1]

Results

Trap Species

Sheet Density

[cm2]

[s1]

Emission Rate

Trapl

3.0x101

3.6x103

Trap2

2.0x1010

6.2x101
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IV. Example D (TransientCurrent4.txt)

A. How to divide into analysis time regions
1. Load the data.

- Discharge Current Transient Spectroscopy (DCTS)
File \Visw Helo

Etimbarge Curent | DCTS Sigeal | Pesithn o_of | Hogativw o0 | oot |
Crpen Diffiaend Type of File |
T —
3
g
LIMEHE
.
®
e
2 .
] ool M o> (ﬁ .
a upg it} | j.um:aus A ]
o X
Charge of Reliskdity:
Degrnirg of Time Rarge Pevised Close 1o Zero  dah
<< < [0oms = (x| L OUEHE:
Fund Ens (LR Ll |
Smunithery. i
Please chack the diffeoence between dats and sirvalatied meult
mcathuass PO culedtien | Sew mtepaitien |
0l [ 1 0 0
Dischacg Tore fs]

2. Click the “Calculation” button.

The overflow under calculation occurred, and the alarm dialog appears.

ProjectDCTS.exe [X]

@ pow: DVERFLOW error

3. Open the “Windows Task Manager” (click “Alt”+’Ctr]”+ Delete” buttons simultaneously).
Finish the DCTS program.
4. Change the “smoothness” value to 0.02, and then click the “Calculation” button.

(i Discharge Current Transient Spectroscopy (DCTS)

Eile iew Help
Dischiarge Cuent | DOTS Sigual | Positive ¢_zef | Nogatre ¢ nof | e zef. |
Open Different Type of Fils |
Filenams
4
Origivel Filezane D templDCTS T zansientCuzrentd it
*DIs0
*DIst
Inforraation on Sanple
Date of Messursment [200771116 Hawme of Measurement [ Tateqma t SEEE
Date of Analysis 20071116 Nag of Analysis  |H Matsnuza
[t 4 S|
Electrods Arsa L T2
Teruperatue 500 K Thickness of Sawple [100 1l
Charge Voltage 15 ¥ Charge Time 20 |
Discharge Voltage | v
Comman [tramsisnt crrmen 4 _
Change of Time Range for Anlysis E
Shartest Time =< | = 00001 ==
el Mol §
Loneest Time = | < 1193987 = > | == %
Draw Clear &
L =]
[~Change of Reliahility-
Begirning of Time Rangs Revised Close to Zero if data are not relishle
==<| = | poool = [ == Relbility 0
End of Time Range Revised o
==| = | 1198987 = == Change
Smoothing
Flease chack the diffrence between data and sizmulatied zesult
stuoothpess Save nderpolation \
B T 4
Discharge Time [5]
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5. Change the “smoothness” value to 0.05, and then click the “Calculation” button.

l-Discharge Current Transient Spectroscopy (DCTS)
Bl Wuw belo
Drischargs Camrt | DTS Sigaad | Pocizve o | Hagutr o me | o mot |
Opta Diferees Tye of Eis

Filescen:

omumu- D O TAT e a4 1t
T e DTS eites T reneisnaC s TS0
D e DT Pt Tl d D5
m.._.g.msqn.

Dale of hisatynm aiand M o€ s (1. Blatrwn

Maeal n gk laber

Uectmde Ama P E ]

Terrpentrme o K ThwbsessofSepke g m
CugeVidep |l VGl T | F—

Dictucgr Volinge 1

Cirmrent

W o»
Chusg 2f Talidhlry
qur'vl Tires Raren Fevised Gl b T f it s o) el
1 TR by |V
jnnm!r e | Ly

Fl.- l:klhdiﬂ oatowre dats wed isaalitad et
@ b |
|

[T T (1] [ 1 0 m
Deschasge Tirse (o}

It is difficult to fit the interpolated curve to the experimental data at shorter than 0.001 s.
Therefore, the analysis time region will be divided into two regions (0.0001 s <t <0.001 s and
0.001 s<t<100 s).

Longer time region

6. Click the “>” button for “Shorter Time” on “Change of Time Range for Analysis”, and then click

the “Calculation” button.

+Discharge Current Transient Spectroscopy (D

Ela  Vww Helo
Diochasge Commat | DTS Sigeul | Foottion o et | Wagution ot | o " |
O Deffomad Torpe of Fie
Vo
b
Ongoal Plsmase D tep OCTT powwnt Carmad 2t
-t
oty
et =
i s LIOE<S
Dutn of Asale e T m — "
Marad g Sanah sk regan} - *
Bt Ama I - 2
_— .
Tempartoe ﬁl__ E ThekesofSapl 7w e =
Charpe Voltugp = ¥ Chup Tow @ -
Db v 5
R [—p— o b
z
z
Chuag o T s b haee ¥ ones
2
Lmgwst Tt 2 1 = ?
| 2 1.00E4M.
Chang of iy
B f T faog focond o b J st i
ey i I| 1.00E41)
g | | non S ided Lo il 100
Smontlay
Pince chach the dffmncs between dety wed rowsdated pant
ﬁ&' 10084011
exctisess
00001 (2] o ol 1 o g
2 Toscharge T il

7. Click the “DCTS Signal” tub, and then click the “Calculate DCTS” button.
Click the “Analysis” button.

+Discharge Current Transient Spectroscopy (D

Discharge et | Positton o sl | Hogutin ot | o |
e 1
ow-n--— Db DT Tt 2t
L CCT b T s Lt L6531
'Uﬂl o metd L2
o = 2 o
Podl P peuk o4
m...m.ny m—m b2 ;3 a0k
_L _r*'_ Matyen | T0EN0
r\-p.ma-y
'
Son s | o,
E-\
A-dwu S
| i 5
ot i f| s
Toap sbot desary -t ﬁ
[ il 2008400
[ I
Trap sbest denaty e 2008w
Ersrwca e Lol
1 ke
00800
g [T 0 [
Disthasgs Teem ]
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8. Click the “Positive e_ref” tub, and click the “Analysis” button.

+Discharge Current Transient Spectroscopy (DCTS)

Eile  Miww Helo
Discharps Cosest D:rs-_-(i..(l

1 ——

Crigaad Plamase T e DTS T st ot 2 $ Sees (* Bni¥)
* 5t D TS et T ressendC Ul £ —

= Bi5) D S €T o T e C L rmsbd DAY

7 X
L L
2
5 L=
i i
| -
&
o
Q0001 o ot 1 L o 1

0L
]

Shorter time region
9. Click the “Discharge Current” tub, and then change the analysis time region.
Click the “Calculation” button.

T Discharge Current Transient Spectroscopy (DCTS)
B Wem R

1 Discharze Cuseil JDCTS Sigral | Positive e_rof | Negative o_tof | e _1ef |
Open Different Type of File
Filenaroe:

4
Origiral Fileraane D e piDCTS TransientCimentd it

*DIS0 DiempiDCTS\nsulatoriTransientCUrentd DISO
*DIst Di\empiDCTS\nsulatoriTransientCUrentd DIST
Information on Sample
Date of Measwerent. [00771116 Hame of Measwrement |5 Matswra
Date of Analysis 20071116 Mams of Analysic |5 Matouura
iatat 4 ample N e |
Electrode Area L 2
Tewmperatus 300 K Thickness of Sample [100 n
Chargs Veltage 15 ¥ Charge Time 20 | Tio0Ed0g Bes s N s i s
Discharge Voltae |0 4
Comauent transient curent 4 @
Change of Tiroe Rangs fun F
Shortest Time 0.0001 E
5
Loneest Time 000t B Efa
3 (oe)| _ciu | i :
B L00BAOT Freonmmmmmmm ) -
Change of Relisbility
Beginning of Time Fange Revised Close to Zer if data are not relishle
«<| =< [00001 = [ prng |1
End of Time Range Revised
ae| 2 | 1198987 = [== Change
Smoothing
Please chack {he differsnce between data and simulatied result
oo P m— 112
e e
E

4 5 0.0001 0.001

Discharge T [£]

10. Click the “DCTS Signal” tub, and then click the “Calculate DCTS” button.

+Discharge Current Transient Spectroscopy (DCTS)

Ly Ducon et | Hoguton s nf | o n |
P 1
b
Crigau Pl Dt DX T T masensCamad i
=Dt R T -
*Dtsy Dty SutorT st Crrmenddubiot

: n 8
T 9 ey
el e S smsco ||
Toupshot sy B2500411 -y
e e EREE ) il .
Pod ook 1| o= Wtk | ptysa] 1 mEw0
Toup shest denaty 21710011 = y LY
Fauzen nes RRIE Lt il SR, \

Rabes g 5,
B om0 A
e P = 4
amt == [om C e oTE & g
oty o AD0ED. Y
Pl g | v 000 | oy 5 {
Toup sbest density B060ES13 -y — B
[T T il 5 2w \
Foskd Pk o | ow Mosipeak | posiye| \,
Toup sheet denaity -t S 200EA0 N,
[s—_— il
bo | L0 \
T
000800 T ——
D001 Sl
Drthacge Tiw []
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11. Input the €, value of —6000 s, and then click the “Calculate DCTS” button.

Click the “Analysis” button.
Click the “>>” for “Peak2”, and click the “Analysis” button.

i Discharge Current Transient Spectroscopy (DCTS)
Eile  Miew Help
Dischiarge Curent  DCTS Signal h’—‘osmve eiref] Megatrve eirefw & 1ef I

Filsnaroe
4
Original Fileane  DitempiDCTS\ TransientCurrentd tit

*DIs0 DiiternplDCT S nsulator Transient CurrentAshort DIS0
* DIS1 DiteraptDCT Snsulator T ransientCurrentdshort DIS1
Amalysis| 1

eref == (| ai00 RIS _u;u]meDCTS}
Podl Pamimw pesk << | =] Netpeah |~

Trap sheet density 8 250E+13 o2 3
Emssion rate 1 118E+04 i

Peak? Previous peak| < | (= Next pealy)| (;hﬂlys]s‘l)

Trap sheet density 2.331E+13 4 cr"2
Exmission rate T31REHD3 g™l 5

Save results

5
% :
e E 1.00E+00+
exf ==|[om s 2| cagumerncrs 5 :
Peakl Previgws peak << | == | 0E=5 | pnalyeis g
rap sheet density +] P
Trap sheet density 8 060E-+12 "2 g
Exndssion rate 3239602 g™l =
Peak? Previgws pesk << | == | Wextpesk |  pnayeis
Trap sheet density cm”-2
Erission rate s™1
Save resulis
0.00E+00 1+
0.0001 o1
Discharge Tire [5]

Two types of trap species can be detected in the shorter time region.
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