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Introduction

CPChecker2400 Plus

This operation guide explains how to analyze the data of a test results file that is acquired using
CPChecker2400 (Capacitor Performance Checker for PFX2400).

HProduct versions that this guide covers

This operation guide covers CPChecker2400 Plus version 3.x. To check the version, on the Help
menu, click About.

Hintended readers of this operation guide

This operation guide is intended for users that will perform capacitor charge and discharge tests
through the use of the PFX2400 series capacitor testers. The guide is also intended for instructors
that will train such users.

It assumes that the reader has knowledge about the electrical aspects of capacitor charging and
discharging.

HENotations used in this manual

« In this manual, the PFX2400 series capacitor testers are sometimes referred to as the “PFX2400
Series” or the “PFX2400."

« The term “PC" is used to refer generally to both personal computers and workstations.
+ The following markings are used in the explanations in the text.

/N\ CAUTION Indicates a potentially hazardous situation which, if ignored, may result in
damage to the product and other property.

NOTE Indicates information that you should know.



What Is CPChecker2400 Plus?

CPChecker2400 Plus is a software application that can be used to convert test data created with
CPChecker2400 to graph data. These graphs can be displayed on the screen and printed.

In addition to displaying test data graphs, CPChecker2400 Plus can also be used to display the
values of test data, electrostatic capacity and other values calculated from test data,

and test conditions. This makes it possible to analyze data in a variety of ways.

CPChecker2400 Plus can be used to:
- Display graphs of each test cycle and display graphs overlaid on top of each other.
+ Display test data acquired by CPChecker2400.
- Display and print transition graphs of all cycles.

+ Recalculate the initial internal resistance and internal resistance by changing the calculation
conditions.

Opening Files

When you start CPChecker2400Plus, a dialog box for specifying the file that you want to open
appears. Select a folder that has the same name as the relevant test condition and then a folder that
has the same name as the relevant channel, and then open the file that you want to open.

NOTE Specify a test conditions file (the file extension is .SET), not a data file.

in' | & 0r0 v @& @

\Cas160
|C)SETO000 712.714
=) 00007.5ET

File name: v Open

Files of type: | Result Set Files =SET) v

If you close the dialog box, on the File menu, click Open to display the dialog box. You can also click

the L5 icon below the File menu to display the dialog box.

CPChecker2400 Plus



Opening multiple files

CPChecker2400 Plus

You can open multiple files at the same time on the CPChecker2400 Plus. With one or more files

Opening Files

already open, on the File menu, click Open to specify the additional file that you want to open.

When multiple files are open, you can select the active window from the Window menu.

File  Edit

=)
[

e i |

ndow | Help

1 C¥CPCY¥E160%testo G0¥CHI¥00001

2 CH¥CGPOY¥E160%testil G0power¥GHI¥00001

You can even open the same file in multiple windows. You can display windows side-by-side to

compare the graphs and data of the same file.

Analyser,

Window  Help

Vew |info | opton|

Interval [17 =] Testend

i, 68,855,100

view Cycle i- 100
File Cycle 1o 100

fo | Option |

Interval [17 =] restend

1,17,34,51,

View Cycle i
Fie Cyce 1

100
100

Cyele | Cycleption Transition |
Calculate Scope
Internal Resistance:

Start Voltage

0.0 =] %]
End Voltage
700 H [%]

Calaulate

Calrulate Point
Initial Internal Resistance

100.00 El: [ms]
Calculate

Graph

Electrostatic Capaity (€~

Viewer

Calculate Scope
Intermal Resistance

w (S G
Hom

0
2 2

3 s

4 4

s| s

6 s

7 7

8 s

9 s

| Testsetteing | Dataconvert

Start Voltage [90.0 2]
End Yaltage |70.0 2]

) Electrostatic

(Eneray
[F1

Electrostatic | Electrostatic
Capa Caparity

) | (Differentil) (Ele.Charge)

[F1 [F1

4.64047e+0 | 4.428678+0
4.63702e+0 442526840
463336040 | 4.42241840
4.63102e+0 441942840
462820040 | 4.418668+0
462585040 4.41473840
462434840 | 4.41250840
462230840 441006840
4.62037e+0 | 4.40842840
461774840 | 4.40646840
461472640 | 4.40482840
461368040 | 4.40325840
461326040 | 4.402508+0
4.610758+0 440151840
4.61030e+0 | 4.399878+0
4,60985e+0 | 4,39928240
4.60958e+0 | 4.398638+0
4.61003e+0 439784840
4.60962e+0 | 4.397028+0
4.60973e+0 | 4,30660240
4.608986+0 | 4.396158+0
4.60793e+0 439460840
4.60711e+0 | 4.394008+0
460613840 | 4.39403240
4.60471e+0 | 4.392376+0

4,603950+0 439251840

~

Datatnalyse |

Calculate Point:
Initial Internal Resis!

100.00
Initial
temd | ot
ResSt panmnce
[ohm]

3158061 |2.7273-1
315211 |2.7337e-1
3124801 |2.74120-1
3102201 |2.74280-1
3.0055%-1 | 2.7399-1
3008221 |2.733%-1
3080181 |2.73720-1
307371 |2.725%-1
307011 |2.72800-1
3.0740e-1 | 2.7306e-1
311051 |2.7308e-1
3001481 |2.726%-1
3.0875-1 | 2.72800-1
300711 |2.7385%-1
3001161 |2.7236e-1
3.078%-1 |2.7274e-1
305531 |2.7303-1
3029201 |2.7118-1
3022201 |2.70520-1
301371271771
300311 |2.72016-1
2.094%-1 | 2.7056e-1
3012401 |2.72310-1
3004921 |2.714de-1
300351 |2.7127-1

3018821 |2.72220

Cycle | CycleCption Transition
Calculate Scope
Intemal Resistance

start Voltage

0.0 = [%]
End voltage
20.0 = 0]

Caleulate

Caculate Point.
Initial Internal Resistance

1000 =] [ms]
Calculate

Graph
[Electiostatic Capacity ( v

| Wewer | TestSetteng | DataConwert Datatnabyse |

Caluiate Scape Calelate Point
Internal Resistance Start Voltage [00.0 [%] Initial Internal Resis

End Voltage [B0.0 %] 10000
Blectrostatic | Electrostatic | Electrostatic mital |

oy o R | B B |t

Nom (S (Energy)  (Differential)| (Hle.Charge) S50, | Resistance

[F [F1 [F: [ohm]

464047640 | 4.428578+0
463702840 | 4.42526940
463386640 | 4.422418+0
463107840 4.41942040
462820640 | 4.416868+0
462585640 441473240
462434840 | 4.412508+0
462230240 441006940
462037640 | 4.40842840
461774840 | 4.40646240
11| 11461472840 440482840
46136840 | 4.403250+0
461326640 | 4.402598+0
461075840 440151240
461030640 | 4.399878+0
460085840 4.399282+0
4.609586+0 | 4.398538+0
461003240 | 4.397848+0
460962640 | 4.39702840
460923240 | 4.396602+0
21 21460808240 4.396152+0
460793640 | 4.394608+0
460711640 | 4.394908+0
460613240 | 4.394032+0
460471640 | 4.392378+0
460395840 4.392518+0

e

- |3.43840-1 | 2727301
- |3.43800-1 | 2.7337e-1
- |3.413101 2741201
- |3.30270-1 | 2.74280-1
- |3.38660-1 | 2.739%1 ||
- |3.30160-1 | 2.7330e-1
- |3.37420-1 | 2737201
- |3.36810-1 | 2.72508-1
- |3.38660-1 | 2.72800-1
-|3.36720-1 | 2.7306e-1
- |3.4078e-1 | 2.73080-1
- |3.38910-1 | 2.7260e-1
- |3.38860-1 | 2.72800-1
- |3.3065%-1 | 2.73850-1
- |3.38030-1 | 2.723601
- |3.3751e-1 | 2.72740-1
- |3.35510-1 | 273031
-|3.3208-1 2711801
- |3.322301 |2.705201
- |3.31460-1 | 2.7177e-1
- |3.30460-1 | 2.720101
-|3.2063¢-1 | 2.7056e-1
- |3.31451 | 2723101
- |3.30808-1 | 2.7144e-1
- |3.30490-1 | 2712701
- |3.31780-1 | 2.722201




Parts of the Screen

CPChecker2400 Plus contains the following three panes.

Pane A has three tabs and one graph display area. Pane B has three tabs, and pane C has four tabs.
CPChecker2400 Plus switches between the tabs in panes B and C according to the selected feature.

You can use the splitters to change the area allotted to each pane.

File Edit Widow Help

e o | optn|

Interval [17 ] rest end

1,17,34,51,68,85, 100
View Cyele n- 100

File Cycle i 100

Cycle | cycleoption | Transition
o, [ =
Stage D 1
Block No. 1
Loop hum. 1
Stage No. 1
Cycle hum 1

¥ art1 Phase
¥ 1C patTime
Po- —
Fa-
Wa- —

¥ Part2 Phase
¥ 1D vohtage

¥ 2D voltage
¥ 3D valtage
Fla- —

o

REEE]

REEE]

[E Capacitor Analyser - [C:¥GPC¥00007]

Viewer TestSstteing | DataConvert | Datanalyse

Current Scale [A]

e oz =
wn [ooem =
Woltage Scale [v]

e foron =
wn [omm =

Time Scale [5]
Mac [175177 =
win - [0.000 =

Pane A

cursor
cicpaoonor - | - W - W

[\

[s]

Viw Setting
. Current absolute

I” Ref voltage Common

I Splitter

Pane C
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-
Viewing the Test Overview

The cycles are extracted according to the interval specified by Interval on the View tab in pane A,
and then a graph of those cycles connected together is displayed.

When you open a file, CPChecker2400 Plus sets the value of Interval on the basis of the number of
cycles in the file’s test so that the displayed graph is easy to view.

You can change the default Interval value by entering the new value in the Interval box.
You can also enter the cycle numbers directly in the box that is used to indicate the cycles.

This is automatically set when the file is opened.
You can change this value.

/ Reason that the test ended
Test End / Cycle specification box
This indicates the cycle numbers that have

been extracted on the basis of the Interval value.
You can change the cycle numbers.

Wi Cyele 1 - 100 —— Cycles that are displayed on the graph
File Cycle 1 - 100 ——— Total number of cycles for this test

1,17,34,51,65,55,100 1

The cycles in the cycle specification box are connected together and displayed as a graph.
With the above settings, the following graph is produced.

Cycle number 1 17 34 51 68 85 100

CPChecker2400 Plus



Viewing a Graph in Units of Cycles

~p. 13

~p. 13

~p. 15

To view the charge-discharge graph of a specific cycle, click the Cycle tab in pane B. If the graph is
not displayed, click the Viewer tab in pane C.

Use the Cycle No. box to specify the cycle that you want to display.

You can use the Part check boxes to change the conditions that are used to display the graph. For
example, you can display a specific part, display only charging, or display only discharging.

Enter the number of the cycle that you want

to displ th h. .
o dispiay on (.e grap Graph title
Configure the current scale,

}/oltage scale, and time scale. Reading at the cursor point

cyee | cyclepth | Transiion | Wiewer TestSetteing | DataCowert | Datasnayse | / A
Cursor
Cycle ho. |1 = Current Scale [4] ——nl k] [8] v

Stage ID ’—il
Elock No, Max]0.2200 =
Loop Mum. X =
Stage No. Min  [-0.0200 =
Cycle Num.
woltage Scale [v]
¥ Palt1 Phase —
Max [2,7500 3.
Part Time
Min - |.0,2500 EI:

Time Scale [5]

Max |175.177 EI:
Min {0,000 3:

[

RUEUEURY

RUEURUEY

[s] Vigw Setting
¥ Current Absolute

I Ref Violtage Cormmon

Memo Select this check box to display

Phase completion conditions the reverse direction current
(the discharge current) on the

positive scale.

C: Charge. D: Discharge.

The selected items are displayed on
the graph.

Select this check box to set the
reference electrode to common
(the negative electrode of the
capacitor) and display the
electric potentials of the positive
and negative electrodes.

You can edit the graph’s title and memo.
You can print graphs.

You can select the unit that current is displayed in.

CPChecker2400 Plus



Overlaying Graphs on Top of Each Other

Click the CycleOption tab in pane B.

Enter the cycle numbers that you want to display overlaid on top of each other in the Select Cycle
box. By default, this box contains the cycle numbers that were in the cycle specification box in pane
A when the file was opened.

Enter the numbers of the cycles that you want
to overlay the graphs of.

Configure the current scale, Graph fitle

voltage scale, and time scale. / Reading at the cursor point

Cycle (CydeOBYn | Transtton | Vewsr /[ Testsetteng | DataConvert | Datatnalyse | L

Cursor
Curtent Scale [A, ci\cpc\00007 I 238105(]  0.14080(8] 17600 [V]

Mac fozzon =
Mn [.0.0200 =
Voltage Scale [V]

Max [2.7500 :
= Repeatable
" series Min - |-0,2500 Eli
e Time Scale [s]
R voltage Mac [100000 =

W curent

1R =
I Refyoitage 0.000

Select Cycle
1,10,20,30,40,50,60,7
0,80,50,100

e

]

0.
171.22

View Setting
v Current Absolute
""{ /’; Ref Valtags Common
Memo Select this check box to display
the reverse direction current

(the discharge current) on the
positive scale.

Select the graph’s display style.
Repeatable: Overlay display
Series: Continuous display

Select this check box to set the
reference electrode to common
(the negative electrode of the
capacitor) and display the
electric potentials of the positive
and negative electrodes.

Select the items that you want to display.

You can edit the graph’s title and memo.
You can print graphs.

You can select the unit that current is displayed in.

CPChecker2400 Plus



10

Analyzing Data

Recalculating the initial internal resistance and the internal
resistance

NOTE

You can use CPChecker2400 Plus to recalculate—from the data acquired by the CPChecker2400—
the initial internal resistance and internal resistance by changing the calculation conditions. You
can save the results of this recalculation to a file in CSV format.

Click the DataConvert tab in pane C. The Transition tab in pane B will be selected automatically.

The internal resistance read from the file are values that CPChecker2400 calculated based on
setting values during the testing. On other hand, CPChecker2400 Plus calculates the internal
resistance based on measured values.
Therefore, the recalculated internal resistance is different from the original values even if the range
same as the test condition is specified.

Values that were used in the recalculation
of the displayed internal resistance
Values that were used in the
recalculation of the displayed
initial internal resistance

Change the settings for the
recalculation of the internal
resistance.

Saves the displayed
data

Cyclp | Cydleontion {Transtion | vewer | Testsetteng | Datacofvert  Datasnayse |
fedlate Scone Calculate Scope Calculate Baint
Internal Resistance Internal Resistance. Start Voltagdjon.0 (%] Tritial Intefnal Resistance
Start voltage End Veitage |[70.0 [55] [100.00
90.0 =] 1]
End Voltage
[fon = ] Electrostatic |Electrostatic | Electrostatic Initial
P REGE S G, B T S G
Calculate flum |4 sl " Tohm] R
Caloulate Point Bl i 1]4ee047es0 442087000 — [3.15482-1 |2.7273e-1 | L464e+0
Iitial Internal Resistance 1 2 2|463702e+0 4.42526e+0 — 315021 |2.7357e-1 | L461e+0
1] 3 3|4.63300+0|4.42241840 — 3124301 |2.741%e-1 | 1.448040
10000 = [ms]
1 4 4 |4.63102e+0 4.41942e+0 -— 3.1024e-1 2.7428e-1 1.437e+0
Caculate 1| 5| 5|4.62820e+0|4.416660+0 — 3.093%-1 |2.739%-1| 1.432e+0
1| 6 6462505640 |4.41473840 — 3.0948e-1 |2,73391 | 1.432e+0
Graph 1] 7 7|4.62434e+0|4.41250e+0 — [3.0750e-1 | 2.7372e-1 | 1.422e+0
[Electrostatic Capacify (E +| 1| 8 8|4.62230e40|4.410060+0 — [3.0868e-1 | 2.72508-1 | 1.418e40
1| 9 9|4.62097e+0[4.408422+0 — [3.0660e-1 | 2.72808-1 | L417e+0
1| 10 10|4.61774e+0|4.40646e+0 — 3069281 |2.7306e-1 | 141740
1] 11 11]4.61472e+0|4.404822+0 — 3.1084e-1 | 2.7308e-1 | 1.434e+0
1 17 12|4.61368+0|4.40325e+0 — 3081261 |2.7263e-1 | 1.4260+0
1 13 13 |4.61336e+0 4.40250e+0 -— 3.0850e-1 2.7280e-1 1.423e+0
1 14] 14]4.610756+0]4.401518+0 — 3.0929-1 |2.7385e-1 | 1.426e+0
1| 15 15|4.61090e+0|4.39987e+0 — |3.0868e-1 | 2.7236e-1 | 1.423e+0
1| 16 16|4.609856+0|4.39926e+0 — [3.0754e-1 | 2.7274e-1 | 1.416040
1 17 17 |4.60958e+0 4.39863e+0 -— 3.0537e-1 2.7303e-1 1.408e+0
1| 18] 18]4.61003e+0(4,39784e+0 — [3.024%8-1 |2.7118e-1 | 1.394e+0
1| 19 19|4.609626+0(4,397025+0 — 3.0208e-1 | 2,7052e-1 | 1.392e+0
1 20 20|4.60923e+0|4.39660e+0 — 3011361 |2.7177e-1 | 1.3660+0
1 21 21 4.60898e+0 4.39615e+0 -—- 2.008Ze-1 2.7201e-1 1.382e+0
1| 22| 22|4.60793e+0(4,39469e+0 — |2.99208-1 |2, 7056e-1 | 1.370e+0
1| 23| 23|4.60711e+0|4,39490e+0 — [3.0094e-1 |2.7231e-1 | 1.366e+0
1 24| 24|4.60613e+0|4.39403+0 — 300331 |2.7144e-1 | 1.363e+0
1| 25 25|4.60471e+0|4.39237e40 — [3.0021e-1 | 2.7127e-1 | 1.362040
1| 26 26|4.60395e+0|4,39251e+0 — [3.0147e-1 2.7222e-1| 1.368e+0
1| 27| 27|4.602988+04,39149e+0 — 3013881 |2,71488-1 | 1.3E7e+0
1| 28 28|4.60279e+0|4.39186e+0 — [3.0156e-1 | 2.7197e-1 | 1.366e+0

Charge
Accumlat
Electric
Eneray
[wi*s]
165+l
164841
16de+1
1.63e+1
163+l
163841
16%+1
163841
163+l
163841
162e+1
162841
1.62e+1
162841
162e+1
162841
1.62e+1
1e2e+l
162841
162841
1.62e+1
1e2e+l
162841
162e+1
162841
162e+1
162841
162e+1

155160 Call
1401 cel

Discharge
Accumlat
Electric
Eneray
[wis]
14ge+l
14541
145841
1.45e+1
L4ge+l
145841
145e+1
1Lddest
14de+l
14441
L4derl
Ladest
1.44e+1
14441
L4derl
Ladest
1.44e+1
14de+l
14441
Ladest
1.44e+1
14de+l
14441
L4derl
Ladest
144+l
14441
L4derl

Energy
Effici
-ency

[]
87.95
88.36
8g.48
88.56
88.62
88,67
88.72
28.77
88.79
88.80
88.77
a8.82
28.83
88.83
88.85
88.88
88.02
88,96
88,98
89.01
89.03
89.02
89.04
89.04
89.03
89.03
89.02
89.03

Charge

0.0108
0.0795
0.0794
0.0790
0.0788
0.0786
0.0784
0.0782
0.0780
0.078L
0.078L
0.0783
0.078L
0.0780
0.0782
0.078L
0.0778
00776
00772
0.0771
0.0771
0.0769
0.0769
0.0768
0.0769
00771
0.0770
00772

Charge:
Firish
Voltage
v1
25008
2.5003
2.5003
2.5002
25008
2,5003
2.5003
2.5002
25008
2,5004
2.5003
2.5003
2.5008
2,5003
2.5002
2.5002
2.5002
25001
2.5002
2.5003
2.5001
25008
2,5004
2.5003
2.5002
25008
2,5003
2.5002

Data Save

Current at.
Charge
Finished

[4]
2.5344e-3
2.2813e-3
2.3281e-3
2.0125e-3
2.1469e-3

2.12508-3

2.1531e-3

2.1625e-3
2.1969e-3

2.22198-3

2.1000e-3

2.1531e-3
2.0656e-3

2.00638-3

1.9594e-3

2.0219e-3
1.9438e-3
1.9125e-3

1.84068-3

2.0938e-3

1.9156e-3
2.1281e-3

1.95638-3

2.0875e-3

1.8213e-3
1.8906e-3

1.93758-3

1.9281e-3

Dis Dis. Rest
_charge | -charge | Open F"‘;jl‘q
Stat | Frsh | ing | RER
Voltage | Voltage Voltage M“»'
2] vl ]

2,5002| 0.0000 | 00124 0.0796
2,5002 | 0.0000 | 0.0124 | 0.0794
2,5001| 0.0000 | 0.0124 | 0.0790
2.5001|-0.0001 | 0.0123 | 0.0787
2,5001| 0.0000 | 00124 0.0786
2,5002| 0.0000 | 00124 0.0784
2,5002 | 0.0000 | 0.0123 | 0.0782
2,5002 | 0.0000 | 0.0123 | 0.0780
2,5001| 0.0000 | 00123 | 0.0780
2,5003| 0.0000 | 00123 0.0780
2,5002 | 0.0000 | 0.0124 | 0.0783
2,5002 | 0.0000 | 0.0124 | 0.0781
2.5001| 0.0000 | 0.0123 | 0.0780
2,5003| 0.0000 | 00124 | 0.0782
2,5002 | 0.0000 | 0.0124 | 0.0780
2,5001| 0.0000 | 0.0123 | 0.0778
2,5002 | 0.0000 | 0.0123 | 0.0775
2,5001| 0.0000 | 00123 0.0772
2,5000| 0.0000 | 00122 | 0.0771
2,5001| 0.0000 | 0.0122 | 0.0771
2.5001| 0.0000 | 0.0122 | 0.0769
2,5002| 0.0000 | 00122 0.0769
2,5003| 0.0000 | 00122 | 0.0768
2,5002 | 0.0000 | 0.0122 | 0.0763
2,5001| 0.0000 | 0.0123 | 0.0771
2,5002| 0.0000 | 00123 | 0.0770
2,5002| 0.0000 | 00123 0.0772
25001 0.0000 |00122| 0.0770) |

Change the setting for the recalculation of the initial internal resistance.

List header

ID

Cycle Num

Total Cycle Num

Electrostatic Capacity (Energy)1

Electrostatic Capacity (Differential)’

CPChecker2400 Plus



CPChecker2400 Plus

Analyzing Data

List header

Electrostatic Capacity (JIS)

Internal Resist’

Initial Internal Resist’

ESR!

Charge Accumulated Electric Energy’

Discharge Accumulated Electric Energy’

Energy Efficiency’

Charge Start Voltage

Charge Finish Voltage

Current at Charge Finished

Discharge Start Voltage

Discharge Finish Voltage

Rest Opening Voltage

Rest Finish Voltage

Maintain Voltage Rate'

Leak Current!

Charge Internal Resistance’

' For details, refer to the Terminology on the CPChecker2400 Operation Guide.

HRecalculating the internal resistance

The internal resistance is calculated from the data in the specified range starting at the point when
discharging begins. Under Calculate Scope in pane B, specify the Start Voltage and End Voltage
values—which are used in the internal resistance calculation—as percentages of the discharge
start voltage.

Click Calculate to display the result in pane C.

HRecalculating the initial internal resistance

The initial internal resistance is calculated only for 1 ms sampling. The calculation point for the
initial internal resistance on CPChecker2400 is fixed to 100 ms. The calculation point can be
changed on CPChecker2400 Plus. Use the setting under Calculate Point in pane B to specify the
number of calculation points for the initial internal resistance calculation.

Click Calculate to display the result in pane C.

HData that has been acquired according to the JIS standard

For data that has been acquired according to JIS C 5160 or JIS D 1401, the electrostatic capacity is
calculated according to the method described in the JIS standards. The calculated value is
displayed under Electrostatic Capacity (JIS) in pane C.

For JIS C 5160 data, the value is displayed in a green cell. For JIS D 1401 data, the value is displayed
in a blue cell.

Calculate Scope Calculate Point
Internal Resistance  Start Voltage [%] Tnitial Internal Resistance TESED ]
Data Save
End voltage [e] 100.00 ms] 151401 el
: : Charge Discharge Dis Dis Rest
Total Elertrostatic  Electrostatic  Electrostatic et Initial OaRim A Energy | Charge | Charge | Current at _charge | charge | Open Rest
D Cyide Cycle  C2padity Capacity Capacity Resist ESR Hemire | Heiie Effici | Start | Finish Charge Stat | Finish | i inish
T NV (Energy)  (Differential) (115} [oh Bistance | [ohm*F] Erergy | Energy -ency | Woltage oltage | Finished vltage  voltage Vu\tage Woltage
[F] IF] ] [ohm] Twre]l | [ae) | ]| V] [v] [~] Wl | [v] i | V1

1 1)1.282599e+2 | 1.284298+2 |-1.31794e.. | 1.7923e-1 |1.1423e-1 | 2,2998+1 | 5.49e+2  4.0le+2| 73.06 | 0.2462 25007 | 5.4125e-3 | 25006 | 0.0000 00001 | 0.0141

The cell color indicates which JIS standard the data
acquisition was based on.
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Analyzing Data
Viewing transition graphs

For the following items, you can display in a graph the changes over the range indicated by the
specified cycles.

You can recalculate the internal resistance and initial internal resistance and then display these
~p. 10 values in a graph.

Item

Electrostatic Capacity (Energy)

Electrostatic Capacity (Differential)

Electrostatic Capacity (JIS)

Internal Resist

Initial Internal Resist
ESR

Charge Accumulated Electric Energy

Discharge Accumulated Electric Energy

Energy Efficiency

Use the Graph list on the Transition tab in pane B to select the item that you want to display the
graph of. The Viewer tab in pane C will be selected automatically.

Graph title
Configure the scales. : ;
9 Reading at the cursor point
Cycle | CycleOption Transition Viewer / ] TestSetteing | DataComvert | Datafnalyss |
Calculate Scope - Cursor
Internal Resistance M= S cACPC00007 36.6513 0.29670
Start voltage MaxJo.4000 =
=i 04
0.0 =] ) vn [o.z000 =
End Voltage:
700 = =l Cycle Scale
Calculate N
Caculste Point Mn 1 = 033
Inital Intermal Resistance
woo = [msl
Caleulate

o
IS

Graph

Internal Resist [ohm] =

Internal Resist [ohm ]

028

e

mema:

\

Memo

Select the transition graph.

You can edit the graph’s title and memo.

You can print graphs.

CPChecker2400 Plus



Printing Graphs

You can print the graph that is displayed in pane C. You can edit the graph’s title and memo.

Changing the graph’s title

By default, the file path is used as the graph’s title.

To change the title, with the graph displayed, on the Edit menu, click GraphTitle. The graph title
changes to a text box. Edit the text, and then press Enter to apply the changes.

Adding a memo to the graph

You can add a memo to the graph. To add a memo, with the graph displayed, on the Edit menu,
click GraphMemo. The graph memo changes to a text box. Edit the text, and then press Enter to
apply the changes.

Printing the displayed graph

To print a graph, with the graph displayed, on the File menu, click Print. A print preview will be
displayed in Pane C, and the print dialog box will appear. Select the printer, and then start printing.

You can also print by clicking PrintPreview on the File menu.

Cycle | cycieOption | Transttion | Viewer TestSetteing | DataConvert | Datanalyse

Cyceho. [1 = C:\CPCI00007

Stage ID 1
Black No, 1
Loop Num, 1
Stage No, 1
Cycle Num. 1

0.185: A\ 3216

v Part1 Phase
¥ 1C Part Time
P a- -
0. 1.893
P = /
v Part2 Phase
v 1D voltage
017 14644

¥ 2D voltage
¥ 3D valtage

" \
- o 1.0358

A0 NN L
- /2R N L

U
— Current 0 35.036 70072 105.108 140144

REEE]

REEE]

— Voltage
= Refloltage [s]

CPChecker2400 Plus



A
Converting Acquired Data into Data in Sl Units

The CPChecker2400 Plus converts graphing data that has been acquired by the CPChecker2400
(current and voltage values) to data in Sl units by multiplying each value by a coefficient. You can
use the CPChecker2400 Plus to perform this conversion and save the results to a file in CSV format.

Click the DataConvert tab in pane C.

Enter the number of the cycle that

you want to convert the data of.
Saves the displayed data

Cycle |(yc\eounn Transition | Viewer | TestSetteing DataCorwert | Dataanalyse |
Time Current Voltage Ref.Voltage Cho/Disc CC/CV ON/OFF Sample
Cycleha. 1 =

Stage ID

Block Mo,
Loop hum.

Stage No.
Cycle Num.

Data Save

= Cunent Absclute
¥ chojDisc Blankiine

]

ol

EEEEEIE Eisia s s s e
e

t 358:

Part Time

) =

a0

\Voltage
Voltage
StopinEnd

[
oDoo g

rt3Phiase

SN

kAl
Ao

EEEE
S

et phimse.

Phase completion conditions The current during discharging is displayed
using negative values.

. . An empty line is inserted between charging and
The selected items are displayed discharging. When you open a saved file in Excel,
on the graph. you can use the empty line to jump to that line or
for any other useful purpose.

C: Charge. D: Discharge.

Header Description

Time The amount of time that has elapsed since the test started.
Current If this is a negative value, a negative sign is included.
Voltage If this is a negative value, a negative sign is included.

Ref. Voltage  Reference electrode voltage.
If this is a negative value, a negative sign is included.

Chg/Disc Test state.
Chg: Charging. Disc: Discharging.

cc/ev Operating mode of the PFX2400.
CC: Constant current. CV: Constant voltage.

ON/OFF State of the connection between the PFX2400 and its load.

Sample Status change.
dV: The data acquisition trigger’s AV setting has been met.
dl: The data acquisition trigger’s Al setting has been met.
dT: The data acquisition trigger’s AT setting has been met.
StateChange: A state change or phase transition such as CC to CV
or Cto D (charge to discharge) has occurred.

(Seel You can select the unit that current is displayed in.

CPChecker2400 Plus



Viewing Test Conditions

You can display the test conditions for the specified cycle. Click the TestSetting tab in pane C.

Enter the number of the cycle that you want to display the test conditions of.

cyele | cyclecptionyf Transition |
Cycle Mo, |1 *

Stage ID

Black Ma.
Loap kum,

Stage Mo.
Cycle hum.

[P

¥ Part1 Phase

¥ 1C part Time
Fo- -
F3- —
Fa- -

¥ Part2 Phase

¥ 1D vaoltage
¥ 2 D voltage
¥ 3 D yoltage
Fa- -

| Part3 Phase

Viewer TestSetteng | Dataconvert | Datadnalyse |
Part X Curent[a] | woltage | Cwtime |Cutl | cutl Phase Rest Rest | Sampl
phase | Pt Tmels] | Mode | poyer ] | [v] Bl [ma] | fmels] |Time[s] | Tmels] | Hold 100ms
90,0 Charge 02000 2.5000 0.0 -10.0 0.0 4,294,967.1 oo r
~Protection Setting
2-1 120.0 | Discharge 0z000|  2.2500 0.0 |-5,000.0 0.0 4,294,967.1 oo T
2-2 Discharge 02000 17500 0.0|-5,000.0 0.0]4,294,967.1 ool -
2-3 Discharge 0z000|  0L0O00 0.0 |-5,000.0 0.0 4,294,967.1 ;oo C ¢ @bF  LEHEED [iY])
WP -2.6000 [y]
Charge
CycleTest OCF - 5.1000 [A]
JIS D 1401 Sampling EEEED
’7 Wominal internal resistance - [mOhm]‘ Ir & 1ms " 100ms oce 51006 [4]
5 C 5180 ~ Aquisition Trigger
— Measerment Start Voltage 23.8[% ]
Discharge Current - Nomind Capacitor - [F] Measerment End Voltage o] S =
Magnify o 10.9 [mV]
dr 2.0 [ma]
Charge Time 20.6 [5] o Time 90.0 [s] Discharge Time 180.8 [s] dT 180 [s]
Charge Current o.2000 [A] Cut Current. -10.0 [mAl Discharge Current 2.2000 (8] -- Discharge -
dv 10.9 [m¥]
Charge Voltage 2.5000 (V] Cut Waltage 0.0000 [v]
ot 10.0 [ma]
e i s 3008 [
IR Time [s]  Charge Rest Time 0.0 [s] Discharge Rest Time [s] ar 100 [

Displaying File Details and Configuring the Display Settings

CPChecker2400 Plus

Displaying PFX2400 details

The details of the PFX2400 Series that acquired the data are displayed on the Info tab in pane A.

Selecting the unit that current is displayed in

You can use the Option tab in pane A to select the unit that current in pane Cis displayed in.

View I Info

Displaylnit
*[a]
 [ma]
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Menu Reference

Menu Description

File
Open Opens afile.
Print Prints the graph.

PrintPreview

Shows a preview of the graph that will be printed.

Exit Exits CPChecker2400 Plus.

Edit
GraphTitle Edit the graph'’s title.
GraphMemo Edit the graph’s memo.

Window Switch between open windows.

Help
Contents J Opens the CPChecker2400 Plus Japanese Operation Guide.
Contents E Opens the CPChecker2400 Plus English Operation Guide.
About Shows CPChecker2400 Plus version information.

CPChecker2400 Plus
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