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About This Manual

This manual is a PDF version of the Operation Guide that
you can use to print the entire manual or a portion of it.

HCopyrights

The contents of this manual may not be reproduced, in
whole or in part, without the prior consent of the copyright
holder.

The contents of this manual are subject to change without
notice.

© 2011 Kikusui Electronics Corporation

CPChecker2400



Introduction

CPChecker2400

This operation guide explains how to use CPChecker2400 (Capacitor Performance Checker for
PFX2400) to perform cycle tests, voltage hold tests, and charge-discharge efficiency tests.

HProduct versions that this guide covers

This operation guide covers CPChecker2400 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.

B Notations used in this manual

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

« Theterm “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?

CPChecker2400 is a software application that you use to (1) create test conditions for capacitor
cycle tests, voltage hold tests, and charge-discharge efficiency tests and (2) execute these tests on
Kikusui's PFX2400 series capacitor testers.

The operation panel contains separate controls for each channel so you can execute different tests
on each channel. The Test Setting window has preset options for JIS D 1401 and JIS C 5160. These
options enable you to easily set capacitor test conditions according to the JIS standards. Test
conditions are saved to text files in CSV format so you can open them using a spreadsheet or a
similar application.

CPChecker2400 has the following features.

« Multi-channel control’

+ Channel number assignment

+ Test condition configuration and saving

» Test start, stop, pause, and alarm reset

+ Testresult display

« Test result file creation and saving (CSV format)

+ Measured value monitoring (charge and discharge current, terminal voltage, and reference
electrode voltage)

+  HOVP/HUVP voltage display
+ Resthold

1 The number of channels that can be controlled varies depending on the data acquisition interval.
For example, if a test cycle is 600 s, up to 96 channels can be controlled under the following
conditions.

+ AV: 0.5 % of the charge-discharge voltage

+ Al: 0.5 % of the charge-discharge current

+AT:10s

The maximum number of channels that can be displayed on a page is 12.

CPChecker2400



-
Parts of the Screen

CPChecker2400 consists of four windows for controlling tests and displaying test results and one
window for setting test conditions.

State View
window

Charge-Discharge
Graph window

CPChecker2400
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Window Description

State View window

This is the first window that appears when CPChecker2400 is
started. CPChecker2400 detects PFX2400 channels and displays
their status.

Test Operation Panel
window

Use this window to assign test conditions to each channel and to
execute tests.

Charge-Discharge Graph
window

This window displays measured voltage and current on a graph.

Result View window

This window displays the test results of channels that have finished
testing.

Test Setting window

Use this window to set test conditions and save them to files.




Preparation

Connecting to the PFX2400 Series
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To execute tests, CPChecker2400 must detect the channels on the connected PFX2400. When you
start CPChecker2400, the State View window opens. In this window, you can begin and end
communication between the CPChecker2400 and the PFX2400.

CPChecker2400 cannot detect channels whose IP addresses are the same. To connect multiple
PFX2400s, you must use IP Configuration Tool to assign a unique IP address to each channel.

1 Click Connect.

A progress bar appears above the button to indicate the progress, and the status of each
detected channel is displayed in the window. Then the Test Operation Panel window
opens.

2 Check that all the connected channels are displayed.

The State View and Test Operation Panel windows each display 12 channels. If you are
using more than 12 channels, you can use the scroll bar to view all the channels.

If PFX2400 channels do not appear in the State View window or if only a portion of the
channels appear, check that the channel are connected.

Click

TEST CPERATICN PANEL
Coreition et | Stop Condbion | Dperation |
] 2 O Gekct it

Monitoring

CPChecker2400 constantly monitors each channel's measured current, measured voltage,
reference electrode voltage™', HOVP (hardware OVP) status, and HUVP (hardware UVP) status.

For channels that are connected to capacitors, you can read the capacitors' terminal voltages and
reference electrode voltages even when the channels are not being tested.

*1  The reference electrode voltage is not displayed for models whose rated charge-
discharge current is 35 A or more.

Switching the measured current unit

Click a cell in the A/mA column to switch the corresponding channel's unit of measurement
between A and mA.

CPChecker2400



Preparation

Changing channel numbers

By factory default, PFX2400 channel numbers are all set to zero. CPChecker2400 uses channel
numbers to display each channel's status and to save acquisition data to files. Before starting tests,
assign unique numbers to the channels that you are going to use.

You can change channel numbers when the tests of all channels are stopped.

1 Click the CH cell that you want to change in the State View window.
The panel LEDs of the PFX2400 channel that corresponds to the cell that you clicked blink.

2 Enter a number in the range of 0 to 256 that is different from the numbers that
have been assigned to the other channels.

Click IP Address or CH to sort the channel list.

Csmmee o POWER/
Connect | Charnel State | STANDBY
1P Address H__COURRENT[A] | VOLTAGE[V] |Refvoltage[v] | Cumrt = HOWP{V] | HUWPIV] | =)
weeenl | 1 0.00000 0318 ooy IIEHE o ][] CHARGES
192 166.10.2 2 000000 0.0574E -0.00091 A B.21 2 gESET ACEA
192.168.10.3 3 0,00000 012421 0.00170 SA 615
192,168.10.4 4 0.00000 005535 0.00020 SA 266 _
192,168,105 5 0.00000 005918 0.00040  SA 267 (==
192,168.10.6 L] 0.00000 0.09494 0.00106 S 268 pon -
192,168.10.7 7 0.,00000 0.09787 -0.00106 S8 621
192.168.10.8 8 0.00000 0.14613 0.00067 S 265 il
192.168.10.9 9 0.00000 0.07776 0.00059 S 2.70 _
192, 168,10, 10} 10 0,00000 0.05832 -0.00106 Sh, 2.68 ALARMS
wesaa| 1 0.00000 0.10997 000194 sA 267 = - WARNING
192.168.10. 1 2 0.00000 0.06414 0.00057 Sh 4.62 e ot
Clicking the channel cell that you want to change causes Hor
the panel LEDs of the corresponding channel to blink. PFX2411

Configuring HOVP and HUVP

_See b.10

There are circuits in the PFX2400 for protecting capacitors from overcharging and overdischarging.
These protection features are called HOVP (hardware OVP) and HUVP (hardware UVP) to distinguish
them from the CPChecker2400 protection settings OVP and UVP.

HOVP and HUVP constantly protect capacitors from overcharging and overdischarging, even when
tests are not being executed through CPChecker2400. We recommend that you set (1) the HOVP
limit to a value between a voltage that is slightly higher than the OVP setting and the capacitor's
maximum allowable voltage and (2) the HUVP limit to a value that is slightly lower than the UVP
setting.

NOTE

HUVP is available on models whose rated charge and discharge current is 35 A or more. If
CPChecker2400 is connected to a model without HUVP, the HUVP cells in the State View window
display “---"

CPChecker2400



Preparation

Configuring HOVP and HUVP (continued)

1 While checking the HOVP or HUVP value of the channel that you want to
configure in the State View window, adjust the corresponding PFX2400
channel's variable resistor.

You can attain the maximum voltage by turning the variable resistor fully clockwise.

ré‘é‘e“ If you set the HOVP value to a voltage less than or equal to the measured voltage
—p.25 (terminal voltage) or the HUVP value to a voltage greater than or equal to the measured
voltage (terminal voltage), an alarm occurs. To reset the alarm, set the HOVP or HUVP
value to an appropriate value, and then click the corresponding Alarm Reset button on the

Operation tab in the Test Operation Window.

STATE VIEW

CH  OLRRENT[A] | VOLTAGE[V]  Ref Voltage[V] | Curriit

031508 oome NN

000000 o078 o0 s | POWER/STANDBY
£E000 oz, oommol s | ) CHARGE/DISCHARGE/REST
000000 005585 000080 ECY

CC/CV/CP

ALARM/WARNING

HOVP

HUVP

|

While viewing the HOVP values, turn the PFX2421
variable resistors of the corresponding channels.

CPChecker2400



Setting Test Conditions

Test conditions determine what kind of tests to perform on capacitors. Test conditions can be
saved to files so you can load test conditions that you created in advance as needed and use them.

Test conditions are assigned separately to each channel. Therefore, you can execute completely
different tests on each channel.

Test Setting window

0000000000000 000000000000 000000000 0000000000000 QC°0OC°KCFCKCPTCPITCPTITITIPITITIPITITIPTOPITITIPITTYTS

In the State View window, click Edit Test Condition to open the Test Setting window. This window
will open even when a PFX2400 is not connected to the PC, so you can create test conditions even
when a PFX2400 is not available.

[E] Test Setting
at Fle TR croetes [F voimon ikt st | L FB Charge-Coscharce ffcmrey | % Especahy
Test condition——] cw= e emdrtenimess [Tt | e e 0w [Emi
file operation z — ﬁ p—— ue [l
momes | 3 it —] tF1 e 0cr [ im0 1A}
":m‘:* B Dadhargeccr [ o0 41 Sla e
| oot vesrmere st [ 00 I8 pn g “g
CEEE RS A = R — settings
Seln] ovj i) Charge e [azpemra sl otem [ mad B Ochepetis [ emrod) & [ o el
5l = =& cmant [ SR alA Cacuren [0 W Deheomciret [ S 14 @ [wed W
Charge vetme |3 ooon <30 vt [ om0 M oachargett [ 1003] I
— T Bt o 3 Mo = 1 LA T )
= —— | T Toe =i Charge Fast Tme G073 [  Dischargs Rest Tae :.D_:q. (] - .m 0
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Item Description
Set File For saving and loading test condition files.

To create a new test condition file, under Create New, click the button that
corresponds to your PFX2400 model. For example, the PFX2411's rated charge
and discharge current is 5 A, so click 5 A. When you click a button under Create
New, the displayed stage settings and test patterns are cleared.

Stage settings

For setting how to charge and discharge. You can register up to 16 stages and

use them to create test patterns. You can save each stage as its own file, and
load the stages from these files.

Test pattern
settings

For creating test patterns by combining registered stages.

CPChecker2400



Setting Test Conditions

Creating a new stage

A test condition file consists of stages and test patterns that are combinations of those stages.
Registered stages with assigned numbers can be used to create test patterns. Stages can be saved
to files, but stage files cannot be assigned to channels as test conditions.

et Fie | .('\ Cyde Test ’_‘ Nﬂ.lm‘ﬂ ’J‘ MMMo‘mm‘y. .’ﬂ rq:,am.i
LT — o
Creae b Mol rkeal resistance ol
] o | ome i — Protection
\m-‘:w Mty Mol Cagactor 1tr) Settlngs
L2l ’ A [Ime——
S = i it [ wmodl b e | ) .
; |-" |5|e Chavge Cument [ =] (Al ooscharge et | = .—Data vaUISltan
Sk i [ D s triggers
- iy Ji)  Owsenentms [ 0o (o Duchwgense e |
i « 0
| ; |
Stage settings Test method
Item Description

Protection Setting  Set the protection settings to appropriate values to protect the connected
capacitor.
OVP (overcharge protection), OCP (overcurrent protection), and UVP
(overdischarge protection)
When any of the conditions are met, the corresponding channel output
turns off.

Acquisition Trigger Set the conditions for acquiring data from the PFX2400 series.
AV' (save data according to voltage changes), Al'(save data according to
current changes), and AT (save data according to the elapsed time)
When any of the conditions are met, data is acquired.

Test method Set the parameters for cycle tests, voltage hold tests, and charge-discharge
efficiency tests. CPChecker2400 provides sets of parameter settings that can
be used to easily create test conditions that are defined in the JIS standards.
In addition to the tests that come standard with CPChecker2400, you can
create customized tests by setting individual parameters in detail on the
Especially tab.

Stage ID Set Register stages that will be used to create test patterns. You can register up
to 16 stages, and each stage can be saved and loaded from its own file.

1 If you set AV to 1 mV or less or Al to 1 mA or less, the amount of data that is acquired will become
large. This will cause CPChecker2400 to run slowly. Furthermore, if it takes a long time to complete
the stage that contains such a setting, the PFX2400's data buffer will fill up, and a BUF ERROR will
occur.

If youwanttoset AVto T mVorless or Alto T mA orless, divide the corresponding stage into shorter
stages. The load on CPChecker2400 can be reduced by narrowing the time interval over which
detailed data acquisition is performed.

NOTE - Stage settings depend on the PFX2400 series model that you are using. First, select the model
under Create New under Set File. Changing the model later will affect parameter settings.
« The PFX2400 is equipped with HOVP and HUVP. Set the HOVP and HUVP limits to appropriate
values by taking into account the OVP and UVP settings under Protection Setting that you specify
here. HUVP can only be set on models whose rated charge and discharge current is 35 A or more.

10 CPChecker2400
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Setting Test Conditions

1 Under Create New under Set File, select the rated charge and discharge current
that corresponds to the PFX2400 model that you are using.
For example, if you are using the PFX2411, select 5 A.

2 Set the protection settings to appropriate values to protect the connected
capacitor.

When any of the conditions are met, the corresponding channel output turns off.

3 Under Acquisition Trigger, set the conditions for acquiring data from the
PFX2400.

When any of the conditions are met, data is acquired.

4 Click Cycle Test, Voltage Hold Test, or Charge-Discharge Efficiency to select the
test method. To perform other tests, click Especially.
For details, see “Setting the test method.”

5 Under ID Entry, select a registration number, and click ID Set.

The ID button that you selected turns blue to indicate that the registration has taken
place.

You can save up to 16 stages. To add stages, repeat steps 2 to 5.
If you want to use the stage that you created in other test conditions, save it to a file.

Saving a stage to afile

CPChecker2400

1 Display the stage that you want to save, and click ID Save under Stage ID Set.
The Save As dialog box appears.

2 Set the save destination and file name.

By default, the file is saved in the kikusui\CPC24 folder with the name “IDxxxxx.PF24ID”
(where xxxxx is a sequence number).

11
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Setting Test Conditions

Using a stored stage

1 Under Stage ID Set, click ID Load.
The Open dialog box appears.

2 Specify the file to load.
The extension of stage ID files is .PFD24ID.

3 Under ID Entry, click a gray ID number.

ID numbers that have already been registered are displayed in blue. If you select a blue ID
number, the stage settings are overwritten.

4 Click ID Set.
The selected ID number turns blue.

NOTE If the model selected under Create New under Set File is different from the model in the stage ID file
that you are trying to load, the file will not open. A message will appear instead.

CPChecker2400



Setting Test Conditions

Setting the test method

_See b.21

CPChecker2400

JIS standards define parameters for cycle tests, voltage hold tests, and charge-discharge efficiency
tests for capacitors. CPChecker2400 has dedicated tabs to make these parameter settings easy. To
perform these tests, select the appropriate test tab.

+ Cycle test
+ Voltage hold test
+ Charge-discharge
efficiency test
The Especially tab contains all the parameters for the three tests above. To perform tests other than
the three tests above or to set parameters in more detail, select the Especially tab.

If you register a stage ID on the Cycle Test, Voltage Hold Test, or Charge-Discharge Efficiency tab,
the settings are applied to the settings on the Especially tab. You can set these settings in more
detail on the Especially tab.

For each test, you can set a data sampling interval. The PFX2400 samples data at the specified
interval. The PC acquires sampled data when the conditions under Acquisition Trigger are met.

Standard test settings Advanced test settings

| f\ CydeTest JEo8 Vokage Hold Test | o duge-mdwguaffmq" ™ Especialy |I

© NsD 1401 Samplng 5
Mominal internal resistance = (motm) Foims  C 100ms Data samphng
© nscsien | =) interval
Pedam ot (e ] Mominal Capackor = tr1

& user et

Measerment Start Voltage 0.0 [%]
Measerment End Voltage [ 0= (%]

Charge Tme | 42949670 = [=] ¥ Time 30004 (=] Discharge Tme | azgame7.0—=] (5]
Charge Currere [ 3.0000 = [A] cutCurert [ so0.0=] [mAl  DischargeCurrent | 30000 (A
Charge vokage | 40000 =1 [V Cut Yokage o.0000—] [¥]

I™ Rest for IR Messer
IR Time | =l Charge Rlest Time 0.0=] [:] Discharge Rast Time 50 [s)

13



Setting Test Conditions

Cycle test

If you select the JIS D1401 or JIS C 5160 option, you will only be able to change the parameters that
pertain to the selected test method.

If you select the user set option, you will be able to change all the parameters.

¢ Cycle Test

" JI5D 1401 | [ Sampling

Nominal internal resistance @ ims " 100ms

€ ascsie0 [z o
Discharge Curent  [-————] Nominal Capacitor | = | 7L

& user set

() Measerment Start voktage | 90.0—=] [%]
@ Measerment End Vokage | 700—=] [%]

@ Charge Time | 4294967.0 3: [s1 @ CW Time | 300.0 3: [s] ®Dischww Time: I 4294967.0 3: [=]
(@ charge current [ 3.0000 = [A) (D cut current [ -s00.0=5] [ma) (@pischarge current [ 3.0000 =] [
® Charge Voltage [ 4.0000 = [¥] @ CutVoltage [ g.0000 =] [V]

™ Rest for IR Measer

@D rime | 50=s] (Dcharge Rest Time | 0.0 (sX{ischarge Rest Time | s0-=] [

Of the charge time, CV time, and cut current, the value that causes charging to stop is the value that
is reached first.

Of the discharge time and cut voltage, the value that causes charging to stop is the value that is
reached first.

CPChecker2400



Setting Test Conditions

HCycle test patterns

(® Discharge time

(3 Charge time

©® CV time

) IR time

(@2 Charge rest time
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c
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Setting Test Conditions

Voltage hold test

If you select the JIS D1401 check box, you will only be able to change the parameters that pertain to
the selected test method. If you do not select the check box, you will be able to change all the
parameters.

T TR R -

F cvderest = votaoel-lold‘lest] E,Egi cheme-oischargeefﬁcwl ﬁ Especialy[
— [ nspi401 [~ Sampling
Nominalinternal resistance. | 0,0100—=] [mOhm] C 1ms " 100ms
) :
Charge Time | 4294967.0=] [5)
@

®
Charoecment| 3.0000—] [A]  Cut Curent | -500.0=] [ma]

Gm:e?ntaoe| S.IIIJOE: ™ Cut Yoltage

@ ® @)
CvTme | 300.0=] [5] RestTime [ 25020003 [5) Discharge Rest Time o 8]

CPChecker2400



Setting Test Conditions

HVoltage hold test patterns

|
|
.

(@ Charge time

@ Discharge time

(® Rest time

@ CV time

® Cut voltage

Discharge rest time

abejjon abiey) (e

® Cut current

Rest

Ccv
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Setting Test Conditions

[ XX XX}

Charge-discharge efficiency test

If you select the JIS D1401 check box, only the parameters that pertain to the test method will be

changeable. If you do not select the check box, all parameters will be changeable.

P2 CydeTestl J=5 voltage Hold Test |@ Charge Discharge Efficency| g Espe:lalyl
~ ™ 1sD1401 e
‘ Norrinal internal resistance [mohm] ‘ @ ms © 100ms
(@) charge Tme [ 4294967.0 1 [4]
@) sefore Charge Time [ 4z94967.0 =] (51 (B)Measer Charge Tme [ 4294967.0 =1 (5] (Q) Discharge Time [ 4259967.0 =] [5]
(@) Charge curent [ 0.6772 2] [A] (1 oischarge current [ 0.8333 <] [A]
@aefmcmew [ 2s000=] V) @mchmvm [ sooz]v)  @Dcuvorase [ o000=] ¥
(gmcmcvrm m[,gm@s«mcvm [ 100 Go?;mmm !

CPChecker2400



Setting Test Conditions

BCharge-discharge efficiency test patterns

|
~

(© Discharge time

(D Charge time

==
|
|

(© Measured charge time

=
|
|
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|
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|
|
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\\\\\\\\\\\\\\\\\\\\\\ o _____
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abejjon aBieyo paihseay @

e
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discharge efficiency test
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A: Measurement start point of a charge-
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Setting Test Conditions

Especially

If you select the Especially tab, a table consisting of 12 colums and 16 rows appears. You can also
use this table to set the parameters for cycle tests, voltage hold tests, and charge-discharge
efficiency tests. If you set the parameters on one of the other standard test tabs, register the
parameters to a stage ID, and then click the Especially tab, the table will contain the settings from

the registered stage ID.

On the Especially tab, each line of settings is called a phase, and you can set up to 16 phases in a
single stage. In addition, a group of four phases is called a part, and you can manage the maximum
time of each part as stop conditions. When the maximum time passes, the test proceeds to the last

rest phase of that part.

By setting stages on this tab, you can configure step charge settings, step discharge settings, and

step charge and discharge settings (width of 100 ms or more).

First select the mode.

n Cy\:hhﬁ| ] wi-geﬂoldiest| A Mmm” 7 ey

:::“ Part Timefs] | Mode MP“,[\%]I E'f)m

i

Teosseera = | 00000
(Charge 0.0000
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& 4299671 10.0000

| s P -
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00000 0.0000
oober.s | | ool 0000
00000 0.0000
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Phase—
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4299671 | 00000 0.0000
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4
4
4
4
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Part

To configure a phase, first click a Mode cell, and choose the mode from the list.

« Charge

« CPCharge Constant power charge

00000, 0.0000 |

0,000

00000  0.0000

C¥time
[s]

« Discharge Constant current discharge

« CPDischarge Constant power discharge

« Space Mode selection reset
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Constant current and constant voltage charge
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When you select a mode, the cells under the items that pertain to the selected mode become
available, and you can set them. Current[A] Power[W] cells become current values when the mode
is set to Charge or Discharge and power values when the mode is set to CPCharge or CPDischarge.
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Setting Test Conditions

ECharge stop parameters

Cutl (cut current) and It time are parameters that stop charges. In constant voltage (CV) charge
operation, the charge phase ends when It time elapses after a current less than or equal to the cut
current is detected. If you do not want to end the phase using the cut current parameter, set Cutl to
a negative value.

NOTE

If you want to end the charge phase using the cut current parameter, set an appropriate CV time.
The default CV time is 0.0 s, so the charge phase may end before the current reaches the cut
current.

. See b.25

CPChecker2400

HRest hold feature
Select the Rest Hold check box to keep the test from moving to the next phase even after the
current phase's rest time elapses.

On the Channel State tab in the State View window, the test state will indicate RestCont. To move to
the next phase, on the Operation tab in the Test Operation Panel window, click START.

EData sampling interval
You can set the data sampling interval to 1 ms or 100 ms. If you select 1 ms, data is acquired into
the PC at a minimum interval of 1 ms, depending on the test conditions.

If you select 1 ms, the timestamps for data acquisitions will be reset when the timestamp reaches
49.7 days.

For tests that last over 45 days, such as voltage hold tests, we recommend that you set the data
sampling interval to 100 ms.

BCV time during discharge

During the CV time during discharge, constant voltage operation is achieved through constant
current operation. Therefore, indicators and acquired data are in CC mode during the discharge CV
time.

As indicated by the following equation, CPChecker sets the discharge current to 31/32 when the
measured voltage reaches the set voltage.

Discharge current = set voltage - (set current/32)

Then, CPChecker checks the measured value every data sampling interval (1 ms or 100 ms). When
the measured value is less than or equal to the set voltage, CPChecker reduces the discharge
current.

(a) New discharge current = discharge current - (discharge current/32)
(b) New discharge current = discharge current - (set current/1024)

By using (a) or (b), whichever has changed the most from its previous value, CPChecker achieves
constant voltage operation.
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Setting Test Conditions

Setting a test pattern
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The bottom half of the Test Setting window is used to test patterns. It is a table consisting of
columns for arranging blocks 1 to 16 and rows for assigning up to 16 stages to each block.

To create a test condition file, you must assign at least one stage to one block. Stage files cannot be
assigned directly to channels as test conditions.

To repeat a stage that has been assigned to a block, enter the repeat count in the cell to the right of
the stage's cell. To repeat an entire block, enter the repeat count in the appropriate cell in the LOOP

line.
Only registered stage ID Repetition count of block 1
numbers (blue buttons) can be
assigned to blocks. Repetition count of block 2

3 BLOCK4

. | Round | IDNo. | Rour
=

EEEE =
< ] ]
5] o] ] |
] 4] 1)
__mset |

1D Load | 1D Save |

Test execution order

T T R TR

Repetition count of each stage

The test starts from block 1. When the execution of all the stages assigned to a block is complete,
the test proceeds to the next block. If there are no block repetitions, you will obtain the same result
whether you assign all the stages to the same block or assign stages to different blocks.

In either configuration, tests are performed in the same order.

BLOCK BLOCK2 BLOCK3 BLOCK4 ELOCKL BLOCKZ | BLOCK3 BLOCK
oMo, f | Round | IDNo. | Round | IOMo. | Round | IDNo. | Rou DNo. | Round | IDMo. | Round | IDMo. | Round | IDNo. | Rod
1 / k 3] 1 T OO OO, .. OO Y- -
2| 1 3 10 2 .
3| § 4 s 3
4| w6 8 4
5| 5
6| &
7| 7
8 8
< <
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Setting Test Conditions

Saving test conditions to a file

1 Under Set File, click Save.
The Save As dialog box appears.

2 Set the save destination and file name.

By default, the file is saved in the kikusui\CPC24 folder with the name
“SETxxxxx.PF24SET” (where xxxxx is a sequence number).

Editing saved test conditions

1 Under Set File, click Load.
The Open dialog box appears.

2 Specify the file to load.
The extension of test condition files is .PF24SET.

NOTE « If you change a phase that is already registered, first check that the target stage ID number is
selected. Then, click ID Set to overwrite the stage, and save the test condition file. If you don't
overwrite the stage, the change will not be reflected in the test condition file.

« If the model selected under Create New under Set File is different from the model in the test
condition file that you are trying to load, the file will not open. A message will appear instead.

Clearing the displayed test conditions

Under Set File, click one of the buttons under Create New.

The displayed stage IDs, stage settings, and test pattern are all reset to their default
conditions. This is the same as opening a new test condition window.

CPChecker2400
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Executing Tests

Assignment of test conditions and all operations such as the starting and stopping of tests are
handled separately for each channel.

Assigning test conditions

0000000000000 000000000000000000000000C0CCKCKOCCFCCCOCOCOOCOCIOPOCCOCPOIOPCCOCIOQOPOTCTQOPOVOQTCTYS

1 In the Test Operation Panel window, select the Condition Select tab.

2 Click Open for the channel that you want to assign test conditions to.
The Open dialog box appears.

3 Select a test condition file.
The extension of test condition files is .PF24SET.
The path to the assigned file appears in the FileName cell.
Click CH or FileName to sort the channel list.

4 OURRENTIA]  VOLTAGE[V]  Ref votage{v] ' Cunir | HOWP[V] | HUWPIV]
L o0
008ITE

W 180307 |
192186108 |
102180108

152.188.10.10
192.180.20.31

AidEE EE EE EE

e o st
s TCea
S

oo, o e
ot sor_ssmaeisey

Pleolbpe  [TesSefiar PRSET) -

NOTE + When a test condition file is assigned to a channel, the file is duplicated, and CPChecker2400 uses

o the duplicated copy as the test condition file. After you assign a test condition file to a channel,
even if you change the test condition file and overwrite it, the changes will not be applied to the
channel. If you want to apply the changes, reassign the test condition file to the channel.

« If you start communication with a PFX2400 that is already executing tests, the FileName cells on
the Condition Select tab in the Test Operation Panel window will show Select Continue File, and
the test will pause. If you assign the same test condition files, you can resume the tests. If you
don't want to resume the tests, click Stop.

« When IP addresses are displayed on the Connect tab, and “connect miss” appears in a Current
cell, you may be able to start communication if you click Connect after waiting about 2 minutes.

CPChecker2400



Executing Tests

Starting Tests
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1 On the Connect tab in the State View window, click Test Operation.

The State View windows switches to the Channel State tab, and the Test Operation Panel

switches to the Operation tab.

2 On the Operation tab, click Start for the channel that you want to start a test

on.

The color of the START button changes from red to grey.
Messages appear for channels that don't have test conditions assigned to them.

1 CPChecker2400

. STATEVIEW TEST OPERATION PANEL
Corrct | Channel State |
cho CHL | CHZ | CHI | CHA | CHS CHE | CHT | OMB | CHB. | CHID | CHI | CHIZ

Stage 1D START.
Cycle
TotCycle SToR
Tirmels)

| I I I A -
NVobagel] 032093| D0B4TZ| 013937 | 006258 010333 009526 Q11518 016513 0.0BESD| D0BMI | 012512 DLTIIE
Fetol] 000109 -0.00005 000771 000079 00041 000107 -0.00103 Q00067 0.00060 -0.00103 -0.00193 000055 ALARM

Curresl| 000000 0.00000 0.00000 000000 000000 000000 000000 ©.00000 0.00000 | 0.00000 000000 000000 |
Shale

Click
The color of the START button indicates the status.
. Red: Testing is stopped. D Yellow: Testing is paused.

. Grey: Testing is in progress. D Purple: The PFX2400 is idling.

Stopping Tests and Resetting Alarms

[See p.29

CPChecker2400

Stopping a Test

Click STOP.
The TestStop window appears.

TestStop

CH1 will be stopped at ance.

Lo ][ coce ]

You can prevent this message from appearing by clearing the "Enable Stop Message"

check box in the Stop Condition tab.
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Executing Tests

Stopping Tests and Resetting Alarms (continued)

00000000000 0000000000000 0 00000000 0CCOCCFCOCCOCOCOPOCOOOPOPCOPOPOPOPOCOOPOPOPOPOPOPOPTOPQOPTOQOPQOPTOQTPTQOPTOTTYTT

Stopping All Channels at Once

You can stop testing on all channels by closing CPChecker2400.

1 Click ;4 on the right side of the title bar in the CPChecker2400 window.

To pause a test that is being executed

Click the appropriate Pause button.
To resume the test, click the appropriate Start button.

To reset an alarm

When an alarm occurs, the channel that the alarm occurred on is displayed in the State View
window.

1 Press Alarm Reset.

NOTE

If you don't eliminate the cause of the alarm, the alarm will recur when you resume the test.

[See p.21

To resume a test from a paused state, click the appropriate Start button.

muqa.: |
Timels] (=] n

Vohagel] 0 34380 02l3:94 041937 006876 011659 010584 | 013324 | 018350 009624 0.07110| 014020 0.07709
M. oooes ﬁmk. 0.00174 | 0.00081 0.00043 UW!CB.-UHNBS. 0.00064 | 0.00061 000108 'DW‘!'I. 0.00056
Mm 060000 Oﬂv 409945 000000 000000 000000 000000 0.00000 000000 0COO00 0.00000 0.00000
State -FNBE
b
ALARM : CH 1

L ¢
AW
AT

To reset an alarm, click the appropriate Alarm Reset button.

In phases where the Rest hold feature is enabled, when the rest time elapses, the state changes to
“RestCont,” and the test remains in the rest state. To move to the next phase, click the appropriate
START button.
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Information displayed during testing

State View window

On the Channel State tab, the stage ID, cycle count (number of repetitions), and other test
information is displayed.

« TotalCycle This is the number of repetitions that have taken place since the start
of the test.
« Time This is the time elapsed since the start of the test. The time is updated

only when data is acquired so it is different from the actual time.'

+ Voltage and current These values are updated every second.

. State? The state is indicated by the cell color.
If an alarm occurs, its cause is displayed.
| 1 Immediately after charge or discharge is started, data is acquired frequently according to AV or Al
See S -

l p.10 so the elapsed time is also updated frequently. As the test progresses and the values stabilize, the
data is acquired according to AT. For example, if AT is set to 30 seconds, the elapsed time may only
be updated once every 30 seconds.

2 Items that appear in the State cells
Display Description
STOP The test has been stopped.
PAUSE The test is paused.
CHARGE Charging.
DISCHARGE Discharging.
RestCont The Rest hold feature is active.
See |
I p.21
HVP The measured voltage exceeded the HOVP (hardware OVP) limit or fell below the
— HUVP (hardware UVP) limit. This may be detected even when the PFX2400 is not
! See p.7  executing tests.
ocCpP During testing, the measured value exceeded the OCP limit.
SVP During testing, the measured value exceeded the OVP limit or fell below the UVP
limit.
OHP The inside of the PFX2400 has overheated. This may be detected even when the
PFX2400 is not executing tests.
EXT An alarm signal was received from an external contact.
COM The LAN cable has been disconnected, or the PC has been turned off.
BUF The test was aborted because of a buffer overflow error. In the Test Operation
Panel window, click Alarm Reset to clear the buffer.
Connect | Channel Stats | I —
P TR — The state is indicated by the cell color.
Stage ID 1
;; . =g Red: Constant current (CC)
I charge (CHARG...) or discharge (DISCH...)
Tirne[s] 2
VoltagelV] 0.69492 005821 012110 | Green Constant VO[tage (CV)
Refoll]| 0.00197 -000092 000072 0. charge (CHARG)
Currentfd] 499915 000000 | 0.00000 | 0.00.
Orange: Constant power (CP)
charge (CHARG...) or discharge (DISCH...)
| Yelow: PAUSE
Purple: REST
CPChecker2400
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Executing Tests

Charge-Discharge Graph window

The graph displays the data of the channel whose test was started most recently (only one channel
is displayed on the graph). You can change the display parameters even while the test is in

progress.
Charge Discharge Graph Viewer
Select the channel whose graph ‘“"T”“‘
you want to display. : =
e am il ]
P T
w o 2
Set each scale’s maximum and Voage Scake (V]

minimum values.

Select this check box to display
reverse current (discharge current)
in the positive scale. \

Select this check box to set the
reference electrode to common =]
(capacitor's negative electrode)

and display the positive and

negative electrode potentials.

<

The values at the mouse pointer
on the graph

Click this to copy a screenshot of the
charge-discharge graph window to the

If you select the Ref Voltage Common clipboard.

check box, this changes to -Voltage.

Result View window

This window displays the test results of channels that have finished testing. The test results of
channels that you have stopped by pressing their Stop buttons are also displayed.

= For a description of the displayed items, see “Terminology.”
I p.43
Results of the channel whose test
ended most recently

CycleCount
TatacydeCount |
ElectrostaticCapacity(E) 342321 Ev0[ac2aa7e0| |
(DifferentiaMethod)(F) 253051 Esofasaseresn | |
 esio)R)
gswonFE)| -
IntemnalResistance | 23485E-1] 23401E-1 il

getonehm)| | —

InitalntemaResistance | 21098€-1| 21080€-1| |

ESR[ohm*F]| 8030E-1| 802361

| mmnmmjate&ctr:m[w*s] 211E+0| 210E+0 '
DischargeAccumulatedBectricPower(w's)| 171Es0| 1mes0] |
E——— e

osotsonel| | | |
chargestarttv])|  0071|  ooiae
ChargeFnishedlv])|  n9sse|  nsewr
ChargeFrisheda)|  ooms|  ooms| |
Dischargestartlv]|  0se7|  ososs| |
Dischargerishedlv]|  0oooo|  ooooo| |
Restrrhedv)| —| | |
MantanVoltageRate[%]| - = i

. . Le&tu’rsn!{ﬂ] ooest 0ossd I
ChargelntemaResitance[ohm] | 2886061 | 214061 | |

3
StagelD 1
1
1

ro | p | = | el

CPChecker2400



Stop condition

CPChecker2400

Executing Tests

On the Stop Condition tab in the Test Operation Panel window, you can stop tests independent of
the test stop conditions that you specified in the test conditions.

Select one of the four options on the left side of the tab, set CH to the channel that you want to

stop, and click at Stop.

Test Operation Panel

[~ Stop Action -
H 13 "I

& Noemal (at once)

Condlition Select Stop Condition | Operaticn |

You can select Cancel to cancel the option
that you specified before the corresponding
stage, part, or phase ends.

ltem

Description

Normal (at once)

This is the same as clicking Stop on the Operation tab.

This Stage
This Part
This Phase

Test conditions consist of stages, parts, and phases. These
options specify the end of these components.

Average for Leak Current

The leak current is the average current calculated over the
range from the specified number of data points before the end
of charging to the end of charging. If you specify 0, the leak
current is the current flowing at the end of charging.

Enable Stop Message

| See p25

When the check box is selected, a message appears when you
click STOP in the Test Operation Panel window.
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Data Files That Are Saved

CPChecker2400 creates CHxx folders (where xx is the channel number) for channels whose tests
have been executed. These folders are created in the folder with the same name as the test
condition file. The following three types of files are created in the CHxx folder.

« Test condition files (.SET extension)
« Graph data files (.CSV extension)
- Data files for displaying analysis results (.CSV extension)

These three files are created as a set for each test. The file names are assigned sequence numbers
according to each set.

Ble Edt Wew Favortes Iook Hep ar
Qrx v @ (F O sewen |2 roters | [0

dress | 2 C:kusul CPC24\SETO000I\CHE v B

Folders X Neme - Sze Type  Date Modified
@ vestop ~ Hjoooor.csv 6KB Micro.. 10/1/2010 10:41 AM
@ (£) My Documents =8 00001 5ET LKE SETFle  10/12010 10:40 AM
S B My Computer H)00001 RES.CSY  1KB Micro... 1012010 10:41 AM
5 < Local Disk (€ %,)00002.C5V 12K Micro...  10/1/2010 10:50 AM
® () 9athesezeSios1 | [500002.5ET 1KE SETFle  10/1/2010 10:47 AM
&0 del =)00002_RES.CSY  1KB Micro... 10f1/2010 10:50 AM
# 2 Documents and Sel | Z0]00003.CSV SKB Micro...  10/1/2010 11:40 AM
B ) drivars = 00003.5€T 1KB SETFle  10/1/2010 11:40 AM
@ [ engn72_shared 200003 RES.CSY  1KB Micro... 10172010 11:40 AM
@ ) fegh2f40aaoheods | TW00004.CSV 2KB Micro.. 10/1j2010 11:44 AM
@ ) oo = 00004 seT 1KB SETFle  10/1/2010 11:43 AM
& O Iotel o004 RES.CSY  1KB Mico.. 10/1/2010 11:44 AM
B ) Hasui =) 00005.Csv 2K8 Mioro..,  10/1/2010 11:59 AM
= 0 cpeas = 0000s.5€T 1KB SETFie  10/1/2010 11:59 AM
= () sEToooor | SJOOOOSRES.CSY 1K Micro.. 10/1/2010 11:59.AM

L e

Test condition files

These are copies of the test condition files that users have created. When a test condition file is
assigned to a channel, CPChecker2400 copies the test condition file and uses the copy. Therefore,
after you assign a test condition file to a channel, if you change the test condition file and overwrite
it, the changes will not be applied to the file that was assigned to the channel.

Graph data files

A graph data file contains graph data. Because these are text files (in CSV format), you can use a
spreadsheet application to open these files and draw their graphs.

The maximum file size is 1 MB. If the file exceeds 1 MB, it is divided as follows:

xxxxx.CSV File that data is currently being written to
xxxxx_001.CSV The first 1 MB of data
xxxxx_002.CSV The next 1 MB of data

Whenever 1 MB is exceeded, a new CSV file is created.

CPChecker2400



Data Files That Are Saved

File content

The following figure is a sample of a graph data file.
The leftmost row is the header. The header indicates the type of data contained in that row.

Capacitor Performance Checker for PFX2400 Ver 0.35 Firm:Ver 0.32 MAC Address:00-20-4A-A8-55-71 |P Address:192.168.10.2 CH1
StagelD:0-15 BlockNo.:0-15 StageNo.:0-15 PartNo.:0-3 PhaseNo.:0-3
TimeMag : 1/1000 or 1/10[s] or CurrentMeaserMag : 1/ 320000[A] VoltageMeaserMag : 1/ 320009[V]
Current coefficient Voltage coefficient
S: 0 0 0 1
P: 0 0 0 0 0 0 1 1 1 &h8000 0.00E+00
D: 1 8 173395 87321 &h700B
D: 5 -6354 173274 87264 &h700B
D: 6 -7245 173259 87263 &h700F
D: 8 -2423 173349 87284 &h700F
D: 9 994500 195244 93516 &h7047
D: 10 1439456 194761 97944 &h7027
D: 67 1439500 199594 100375 &h7047
D: 223 1439524 204396 102781 &h7047
D: 474 1439474 209196 105182 &h7047
D: 815 1439498 213999 107595 &h7047
U n-| 1235 1439497 218805 7
D:| 88390 42357 &h7040
D:| 8845839 0 88713 44759 &h7040
D:| 8853334 0 93514 47187 &h7040
D:| 8860328 0 97580 49219 &h7008
E: | 8860328 0 0, | 0, 1, 2, 1, 21 21 89202, 3.65E+13
| | | | | | | | | | |
| | | | | | | | | | |
(1) ) (3) (4) (5) (6) () (9) (10) (11)
— The header indicates the type of data contained in that row.
There are the following seven types of headers.
Header  Time of acquisition
S: At the start of a test
P: At the start of a phase
D: When an acquisition trigger condition (AV, Al, or AT) is met or
when a state change occurs
R: When a test enters the rest state
E: At the end of a test
ALM: When an alarm occurs
PAUSE: When a test is paused
S:
This is acquired once at the start of a test.
S: timestamp | starting part | starting phase | starting absolute cycle
Data component Description
(1) Timestamp This is the the time elapsed since the start of the test. It is always zero.
(2) Starting part This is the part at the start of the test.
(3) Starting phase This is the phase at the start of the test.
(4) Starting absolute cycle This is the absolute cycle count at the start of the test.
CPChecker2400
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Data Files That Are Saved

Graph data file (continued)

P:

This is acquired at the start of each phase.

P: timestamp | stage ID | block No. | stage No. | part No. | phase No. | block loop count | stage
cycle count | absolute cycle count | state | integrated power

Data component

Description

(1)  Timestamp This is the the time elapsed since the start of the test. When the state samp bit is
zero, the elapsed time is in units of 1 ms. When the samp bit is 1, the elapsed time
is in units of 100 ms.

(2) StagelD This indicates the stage ID number of this phase. 0to 15"

(3)  Block No. This indicates which block number this phase belongs to. 0 to 15'

(4) Stage No. This indicates which stage number in that block this phase belongs to. 0to 15"

(5)  PartNo. This indicates which part number in that stage this phase belongs to. 0to 3’

(6)  Phase No. This indicates which phase number of that part this phase corresponds to. 0 to 3"

(7)  Block loop count This indicates the current block loop count. 1to 65535

(8) Stage cycle count  This indicates the current stage cycle count. 1to 65535

(9)  Absolute cycle This indicates the current cycle count. 1to 999999

count
(10) State See the bit assignments below.
(11) Integrated power  This is the integrated power from the start to the end of this phase.

1

In the Test Setting window, the stage ID, block No., stage No., part No., and phase No. are all counted
from 1. However, in P data, these parameters are counted from zero. Therefore, the values that you
set in the Test Setting window are one greater than the above parameter values.

+ Bitassignments

MSB| 14 | 13 [ 12 | 11 ‘ 10 ‘ 9 ‘ 8 | 716 | 5] 43211 [LsB
1 1 End End Condition samp | Rh - - - - - -
Assignment Description

End The test stop option setting.

00 : Normal (stop according to the test stop conditions)
01 : Stop after executing the current stage

10 : Stop after executing the current part

11 : Stop after executing the current phase

End Condition

Event that caused the test to pause

1000 : Maximum part time

0100 : Maximum phase time

0010 : CV time (including the stop voltage)
0001 : Cut current (including It time)

samp

0:1 mssampling, 1: 100 ms sampling

Rh

When rest hold is selected, this is set to 1.

Other bits

Not used

CPChecker2400



Data Files That Are Saved

D:

The data when an acquisition trigger condition (AV, Al, or AT) is met or the data when a state
change occurs (including data before and after the state change)

D: timestamp | current | voltage | reference electrode voltage | state

Data component Description

(1) Timestamp This is the the time elapsed since the start of the test. When the state samp bit is
zero, the elapsed time is in units of 1 ms. When the samp bit is 1, the elapsed time
is in units of 100 ms.

(@) Current Multiplying by the current coefficient”! gives the actual value (A). A minus sign
appears when the value is negative.

(3) Voltage Multiplying by the C*" gives the actual value (V).* A minus sign appears when the
value is negative.

(4) Reference Multiplying by the voltage coefficient”' gives the actual value (V).* A minus sign
electrode voltage appears when the value is negative. (only on the model whose rated charge/dis-
charge currentis 5 A)

(5) State See the bit assignments below.

Seal 1 Coefficients are described in the third line from the top in a Graph data file.
L1222 p.31 N
+ Bitassignments

MSB| 30 [ 20 | 28 [ 27 [ 26 | 25 [ 24 | 23 | 22 [ 21 [ 20 [ 19 [ 18 [ 17 [ 16
- - -] - sav | e

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 LSB

Re | - | - | T | HVP | OHP| OCP | SVP |samp | AV | Al | AT |state CCCV| C/D | onoff
Assignment Description
Scv The display status.
0:CC, charge CV or CP, 1: discharge CV
CcP The operating status of the PFX2400.
0:CCorcCV, 1:CP
Rc When the test enters the rest hold state, this is set to 1.
EXT-in This is normally set to 1. When an external alarm signal is received continuously for
50 ms, this is set to zero.
HVP Hardware overcharge (HOVP) and overdischarge (HUVP) protection state. When
activated, thisissetto 1.
OHP Overheat protection state. When activated, thisis setto 1.
ocCP Overcurrent protection state. When activated, this is set to 1.
SVP Overcharge (OVP) and overdischarge (UVP) protection state. When activated, this is
setto 1.
samp Timestamp unit.
0:1ms,1:100 ms
AV When the data acqusition trigger AV condition is met, this is set to 1.
Al When the data acquisition trigger Al condition is met, this is set to 1.
AT When the data acquisition trigger AT condition is met, this is set to 1.
state When the state changes, such as when the mode switches from CC to CV, this is set to 1.
cc/ev PFX2400 operating state
0: Constant voltage (CV), 1: Constant current (CC)
C/D Test state
0:Discharge, 1: Charge
on/off PFX2400 load connection state
0:0FF, 1: ON
Other bits Not used
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Data Files That Are Saved

Graph data file (continued)

R:

This is acquired at the start of each rest period.

R: timestamp | state

Data component

Description

(1) Timestamp

This is the the time elapsed since the start of the test.

(2) State

See the bit assignments below.

- Bitassignments

MSB| 14 | 13 | 12 11‘10‘9‘8 7 |6 | 5| 4 1 | LsB
1 1 End End Condition samp | Rh - - - -
Assignment Description
End The test stop option setting.
00 : Normal (stop according to the test stop conditions)
01 : Stop after executing the current stage
10 : Stop after executing the current part
11 : Stop after executing the current phase
End Condition Event that caused the test to pause
1000 : Maximum part time
0100 : Maximum phase time
0010 : CV time (including the stop voltage)
0001 : Cut current (including It time)
samp 0:1 mssampling, 1: 100 ms sampling
Rh When rest hold is selected, this is set to 1.
Other bits Not used
CPChecker2400



E:

Data Files That Are Saved

This is acquired once at the end of a test.

E: timestamp | stage ID | block No. | stage No. | part No. | phase No. | block loop count | stage
cycle count | absolute cycle count | state | integrated power

Data component

Description

(1)  Timestamp This is the time elapsed since the start of the test.

(2) StagelD This indicates the stage ID number of the phase at the end of the test. 0to 15’

(3)  Block No. This indicates the block number that the phase at the end of the test belongs to. 0
to 15!

(4) Stage No. This indicates which stage number in that block that the phase at the end of the
test belongs to. 0to 15"
If a test ends without it being executed because of an alarm or unconfigured test
conditions, CPChecker2400 returns 65535 or 65 534.

(5) PartNo. This indicates which part number in that stage that the phase at the end of the
test belongs to. 0to 3!

(6)  Phase No. This indicates which phase number of that part the phase at the end of the test
corresponds to. 0to 3!

(7)  Block loop count This indicates which block loop count the test ended at. 1 to 65535

(8) Stage cycle count  This indicates which stage cycle count the test ended at. 1to 65535

Absolute cycle
count

This indicates which cycle count the test ended at. 1to 999999

(10)

State

See the bit assignments below.

(1)

Integrated power  This is the integrated power from the start to the end of the test.

1

« Bitassignments

Inthe Test Setting window, the stage ID, block No., stage No., part No., and phase No. are all counted
from 1. However, in E data, these parameters are counted from zero. Therefore, the values that you
set in the Test Setting window are one greater than the above parameter values.

MSB| 14 | 13 | 12 11‘10‘9‘8 7‘6‘5‘4‘3‘2‘1‘58
1 1 End End Condition Test End Condition

Assignment Description

End The test stop option setting.

00 : Normal (stop according to the test stop conditions)
01 : Stop after executing the current stage

10: Stop after executing the current part

11 : Stop after executing the current phase

End Condition

Event that caused the test to pause
1000 : Maximum part time

0100 : Maximum phase time

0010 : CV time (including stop voltage)
0001 : Cut current (including It time)

Test End Condition

Event that caused the test to end

10000000 : Warning

01000000 : Input buffer overflow

00000100 : Alarm

00000010 : Stop button

00000001 : Normal (scheduled finish)

00000000 : Ended without the test being executed because of unconfigured test

conditions?

2

CPChecker2400

If a test is started when test conditions have not been configured, only “E” data is created, and the
test is not executed. In this situation, all the Test End Condition bits are set to zero.
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Data Files That Are Saved

Graph data files (continued)

See |

p.38

ALM:

This is acquired once when an alarm occurs.

ALM: timestamp | current | voltage | reference electrode voltage | state

Data component

Description

=

(

) Timestamp

When an alarm occurs, data is acquired even before 100 ms elapses, so the state
may be different even when the timestamp is the same as the previous “D” data.

(2) Current

The current at the time the alarm occurred. The value is the average current over
100 ms during testing and the instantaneous current (a 1 ms sample) otherwise.
Divide this value by 320000 to obtain the current in units of 3.125 pA. If the value
is negative, a minus sign is included.

(3) Voltage

The voltage at the time the alarm occurred. The value is the average voltage over
100 ms during testing and the instantaneous voltage (a 1 ms sample) otherwise.
Divide this value by 320000 to obtain the actual voltage in units of 3.125 uV. If the
value is negative, a minus sign is included.

(4) Reference
electrode voltage

Divide this value by 320000 to obtain the actual voltage in units of 3.125 uV. If the
value is negative, a minus sign is included.

(5) State

See the bit assignments below.

« Bit assignments

MSB | 14 13 12 1 10 9 8 7 6 5 4 3 2 1 LSB
- | - - | - |nwjoHp ocp|sve | - | T - oo ey | O/D | onff
Assignment Description
HVP When hardware overcharge (HOVP) or overdischarge (HUVP) protection is activated, this is
setto 1.
OHP When overheat protection is activated, this is set to 1.
OocCP When overcurrent protection is activated, this is set to 1.
SVP When overcharge (OVP) or overdischarge (UVP) protection is activated, this is set to 1.
EXT-in When an external alarm signal is received continuously for 50 ms, this is set to 1.
cc/ev PFX2400 operating state. 0 : Constant voltage (CV), 1: Constant current (CC)
C/D Test state. 0:Discharge, 1: Charge
on/off PFX2400 load connection state. 0: Disconnected, 1: Connected
Other bits Not used
+  ALM:BUF

If, for some reason, the size of the acquisition data exceeds the size of the PFX2400 internal RAM,
“ALM:BUF” is recorded at the end of the RAM area, and the test stops. If this happens, unlike other
alarms, the PFX2400 ALARM LED blinks in red, because the alarm state information cannot be
retrieved. Click Alarm Reset to start the test again.

If you create a test condition file for the remainder of the test by following the procedure outlined
in “What to Do When a Power Failure Occurs,” you can resume the test from the point where
“ALM:BUF” was recorded. Note that it may take a few hours to retrieve all the data when the buffer

is full.

PAUSE:

This is acquired when a test is paused. There is no accompanying data.
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Data Files That Are Saved

Data files for displaying analysis results

This acquisition data is used to display analysis results. “_RES” is appended to the file name to
distinguish this data from graph data. Because this is a text file (in CSV format), you can open it with
a spreadsheet application to analyze it.

The following figure is a sample of a data file for displaying analysis results.

The items displayed in the Result View window are arranged horizontally in the file. For a

See . . .
! p.43 description of the items, see Terminology.
Capacitor Performance Checker for PFX2400 Ver 0.35 Firm:Ver 0.32 MAC Address:00-20-4A-A8-55-
StagelD:1-16
_|IChan  Stage Cycle Total Cycle Electrostatic (differential (JIS5160)(JIS1401) Internal/ parge Discharge RestOpe Rest

nel D No. No. Capacity (E) Method) (F) (F) (F) Resistal hed [A] Finished [V] ning [V] Finish [V]
1 1 1 1 1.97E+02 0.00E+00 49E+00 0.00E+00 6.08E-02 2.85E-01
1 1 2 2 1.98E+02 0.00E+00 - - . A49E+00 -2.50E-05 6.05E-02 2.86E-01
1 1 3 3 1.98E+02 0.00E+00 . 2.49E+00 -9.38E-06 6.02E-02 2.87E-01
1 1 4 4 1.98E+02 0.00E+00 . 2.49E+00 -3.44E-05 6.00E-02 2.88E-01
1 1 5 5 1.99E+02 0.00E+00 . 2.49E+00 -3.44E-05 5.99E-02 2.89E-01
1 1 6 6 1.99E+02 0.00E+00 . 2.49E+00 -3.13E-06 5.99E-02 2.90E-01
1 1 7 7 1.99E+02 0.00E+00 - - . 49E+00 -1.88E-05 5.98E-02 2.91E-01
1 1 8 8 1.99E+02 0.00E+00 . A49E+00 -2.19E-05 5.97E-02 2.92E-01
1 1 9 9 1.99E+02 0.00E+00 . 49E+00 -2.50E-05 5.97E-02 2.94E-01
1 1 10 10 1.99E+02 0.00E+00 9E+00 -3.13E-06 5.98E-02 2.95E-01
1 1 11 11 1.99E+02 0.00E+00 9E+00 -1.25E-05 5.98E-02 2.96E-01
1 1 12 12 1.99E+02 0.00E+00 - - 9E+00 -6.25E-06 5.98E-02 2.97E-01
1 1 13 13 1.99E+02 0.00E+00 E+00 -1.25E-05 5.98E-02 2.98E-01
1 1 14 14 1.99E+02 0.00E+00 E+00 -3.13E-05 5.98E-02 2.99E-01
1 1 15 15 1.99E+02 0.00E+00 9E+00 -9.38E-06 5.99E-02 3.00E-01
1 1 16 16 1.99E+02 0.00E+00 9E+00 -1.56E-05 5.99E-02 3.01E-01
1 1 17 17 1.99E+02 0.00E+00 - - 9E+00 -6.25E-06 5.99E-02 3.02E-01
1 1 18 18 2.00E+02 0.00E+00 . /49E+00 -6.25E-06 5.99E-02 3.03E-01
1 1 19 19 2.00E+02 0.00E+00 . 49E+00 0.00E+00 6.00E-02 3.03E-01
1 1 20 20 2.00E+02 0.00E+00 . 49E+00 0.00E+00 5.99E-02 3.04E-01
1 1 21 21 2.00E+02 0.00E+00 . 2.49E+00 -2.81E-05 5.99E-02 3.05E-01

The items displayed in the Result View window are arranged horizontally in the file.

CPChecker2400
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What to Do When a Power Failure Occurs

This section explains what to do if a power failure occurs during testing (this also includes the case
in which the PFX2400 Series is turned off by mistake).

Recovering from a power failure

When a power failure occurs during testing, if the PC is still on, a COM error occurs, and the test is
stopped. To recover from this state, follow the procedure below.

1 Supply power to the PFX2400 Series.

2 In the State View window, click Disconnect, and then click Connect.

The progress bar above the button is filled in, and the states of the channels that have
been recognized by the window are displayed.

If following the above procedure does not establish a connection, turn off the PFX2400 Series, and
exit CPChecker2400. Restart CPChecker2400, and then follow the above procedure.

CPChecker2400



What to Do When a Power Failure Occurs

Executing the remainder of a test

. See b.32

CPChecker2400

If a power failure occurs during a test, the result data acquired before the failure is saved. From the
graph data file that has been saved, you can create a test condition file that can be used to execute
the remainder of the test.

1

8

In the Test Setting window, open the test condition file that was being
executed when the power failure occurred.

Using a spreadsheet or other application, open the graph data file of the test
that the power failure occurred in. Find the “P:” line that is closest to the last
line of the file.

The information in this line is the content of the phase that was being executed when the
power failure occurred.

If the block number of the “P:” line is greater than zero, enter zeroes in the
loop cells (blue cells) up to that block number.

u_n

When you set a loop number to zero, “-” appears.

Block numbers in the “P:” line range from 0 to 15. Block numbers in the Test Setting
window range from 1 to 16.

After setting the loop cells of the blocks up to the block number indicated in the “P:” line
to zeros (-), you can specify the loop cells of the remaining blocks.

If the block number in the “P:” line is zero, the block number for the block that was being
executed was 1, so you do not have to specify any loops.

Look at the first block column whose loop is not “-." If the stage number of the
“P:" line is greater than zero, enter zeroes in the repetition count cells up to the
row that has that stage number.

When you set a repetition count to zero, “-" appears.

Stage numbers in the “P:" line range from 0 to 15. Stage numbers in the Test Setting
window range from 1 to 16.

After setting the repetition counts of the stages up to the stage number indicated in the
“P:"line to zeros (-), you can specify the repetition counts for the remaining stages.

If the stage number in the “P:” line is zero, the stage number for the stage that was being
executed was 1, so you do not have to specify any repetition counts.

Look at the cell of the first stage row whose repetition count is not “-” in the
first block column whose loop is not “-.” If the stage cycle count in the “P:” line
is greater than 1, set the value of the cell to “the set value - the stage cycle
countin the 'P:' line + 1.7

If preliminary charging is needed, use the blocks or stages that were disabled
to configure it.

Save the test conditions to a separate file (for example, name this file by adding
“_cont” to the name of the test condition file that you opened in step 1).

Open the test condition file that you saved in step 7, and check its contents.
By using this test condition file, you can execute the remainder of the test.

Because the test condition file is saved with a new name, the result data will be saved to a different
location. After the test is complete, concatenate the test result data files using a spreadsheet or
other application.
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What to Do When a Power Failure Occurs

Executing the remainder of a test (continued)

0000000000000 000000000000000000000000O0C0CCCOCOCFCCOCOIOCOPOCOCIOPOCOCPOIOPCOCCOIOPOTCPQOPOOQTCTY

BExample of a test in which a power failure occurred

In this example, a power failure occurred in the sixth cycle of a stage consisting of nine cycles. To
continue the test, you must set the test conditions so that the sixth cycle becomes the first cycle,
the remaining four cycles are executed, and the test then moves on to the next stage. By adding a
preliminary discharge cycle before the first cycle, you can start the test in the discharge state.

Test stage in which a power failure occurred

Cycle 1 Cycle3 :Cycle4 Cycle5

i

Cycle 2

i

Cycle 6 Cycle 7 Cycle 8 Cycle 9

To the next stage

Power failure bceurrence

1

L L L L L - - - . =Voltage [V]

=== Current [A]

9 cycles - 6 cycles + 1
Next test stage (/V y )

Cycle 1 Cycle 2 Cycle 3 Cycle 4

i

Preliminary charge To the next stage

Start of the remainder of the test |

1 1 |

- |

r r r r L \ L L  Voltage [V]

====Current [A]
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Recovering Data When Communications Fail

When a test starts, the PFX2400 acquires data in accordance with the testing conditions assigned to
each channel and stores the data in various memory locations. The stored data is sent to the PC
when a request is received from CPChecker2400.

In this manner, after testing starts, the PFX2400 operates autonomously. Therefore, during testing,
if a problem occurs, such as the LAN cable being disconnected or the PC freezing, the PFX2400 will
continue acquiring data until its memory is full. When a problem occurs, the approximately 100
items of test data in the communication buffer will be lost, but the rest of the data will be stored in
the memory. After you fix the problem, you can follow a series of procedures to recover the data
stored on the PFX2400.

NOTE

If a test is completed while the PFX2400 is operating autonomously, you cannot recover the data.

Recovering

[See 0.6

| See |p. 24

CPChecker2400

® Amount of Data That Can Be Stored in the Memory

In a normal cycle test in which 1 cycle produces about 30 kB of data', the PFX2400 can store
approximately 400 cycles of data for each channel to its memory.

1 *This is the amount of data when, aiming for a measurement accuracy of 0.5 %, the user sets AV and
Al to 1/200 of the set voltage and current values, respectively. Each data cycle has approximately
700 data items.

the Data Stored on the PFX2400

The following procedure is for recovering the data stored on the PFX2400 if a problem occurs, such
as the LAN cable being disconnected or the PC freezing.

1 Fix the problem.
For example, connect the LAN cable, or restart the PC.

2 Follow the normal procedure for starting CPChecker2400.

3 Connect the PFX2400.
Restore the communication of the channel whose data you want to recover.

If "Firm Err" is displayed in the State View window, exit CPChecker2400. Wait 1 minute,
and then repeat steps 2 and 3 until "Firm Err" is no longer displayed.

4 Assign the test conditions that you executed before the problem to the
channel whose communication you have restored.

5 Start testing.
The PC will load the data stored in the memory.

If the channel's memory is not full, testing will continue, but the data will be stored under
a different file name.

Now that you have recovered the data stored in the memory, you can use it on the PC. You can
process the recovered data using a spreadsheet application, such as Excel, but unlike normal data,
the recovered data will be missing some information, such as the header.

To correctly connect the data acquired before the problem occurred to the recovered data, you
should use a text editor such as WordPad to paste the recovered data to the end of the data
acquired before the problem occurred.
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Recovering Data When Communications Fail

Recovering the Data Stored on the PFX2400 (continued)

BExample of a test during which a communication error occurs

This example explains the case in which a communication error occurs during the third cycle of a
stage that is composed of five cycles.

Case in which data can be recovered

When the PFX2400 is operating autonomously, if it recovers from the error and continues to

perform the test, the data can be read. (In this example, recovery occurs during the fourth cycle.)

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Cycle 5

—

Error

B

-

—

Re

/

-

1

1

1

|

1
CO

|

1

1

1

1

1

1

1

very

—

Data that remains after the error occurs.

Data that can be read after recovery occurs.

Approximately 100 items of test data that are lost.

Case in which data cannot be recovered

When the PFX2400 has finished operating autonomously, if it recovers from the error and
continues to perform the test, the data can not be read.

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Cycle 5

—

Error.
J

-

Data that remains after the error occurs.

= \/oltage [V]
Current [A]

Recovery

=—\/oltage [V]
Current [A]
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Terminology

Term

Description

Charge accumulated
electric energy

This is the integrated value of the charge power from the start to the end of charging.
The integrated power from t, to t,,, is derived from

Vp+V I + |
AP = ( n'; n+1)x (n; n+1)x (toeq ‘tn),

where t, is a given time during charge, V,, and |, are the voltage and current at that time, t,,, 1 is
the time of the next sampled data, and V,,,.; and |, are the voltage and current of the next

sampled data.
Charge accumulated electric energy is the power obtained by using the above equation to
integrate from the start to the end of charging.

P=£APn
t=0

Discharge accumu-
lated electric energy

This is the integrated value of the discharge power from the start to the end of discharging.
The calculation is the same as the charge accumulated electric energy.

Charge-discharge
efficiency
(or Energy efficiency)

Charge-discharge efficiency is the value obtained by dividing the discharge accumulated electric
energy by the charge accumulated electric energy. This includes losses due to internal resistance.
The value varies depending on the discharge current.

Electrostatic capacity
(energy)

The energy stored in an electric double-layer capacitor is proportional to the square of its voltage.
Therefore, the change in energy that occurs when the capacitor voltage changes from discharge
start voltage V; to discharge stop voltage V, is derived from the following equation.

1 1 1
AP=— cV42- ?cvzz = ?cm?-vz?) )

Because the value of this equation is equal to the discharge accumulated electric energy, we
obtain the following equation.
2 x (Integrated discharge power)
Cc= 2 2 [F1
(V4%-V2%)

The value calculated using this equation is the electrostatic capacity (energy).

Electrostatic capacity
(differentiatial)

The charge stored in a capacitor is proportional to its voltage.
Q=Cv [d
The amount of charge movement is the current, so we obtain the following equation.

dv
I1=C——
dt
The electrostatic capacity is calculated using the above equation on all sample intervals from one

point before the start of discharge to the end of discharge. The average of all the calculated values
is the electrostatic capacity (differentiatial).

Charge Internal
Resistance

The charge internal resistance is calculated by dividing the voltage drop during the IR
measurement period (this is equal to the charge stop voltage - the minimum voltage during the IR
measurement period) by the charge current.

Initial internal
resistance

The initial internal resistance is the value of the voltage drop that occurs at the point when the
current has risen immediately after the start of discharge (this is equal to the charge stop voltage -
the discharge start voltage) divided by the current.

Internal resistance

A linear approximation using the least square method is taken on the discharge voltage data from
the start of discharge to the end of the specified range (from the calculation start voltage to the
calculation stop voltage), and the voltage at the intersection of this line and the time line at the
start of discharge is calculated. The internal resistance is the value obtained by dividing the
difference between this voltage and the charge stop voltage by the discharge current.

ESR The ESR is the product of the internal resistance and the electrostatic capacity (energy).
Maintain voltage If V represents the first point and V, represents the last point of the rest time in a voltage hold
rate test, the maintain voltage rate can be determined using the following equation.
Va
—x 100 [%]
V4
Leak current The leak current is the average current calculated over the range from the specified number of
data points before the end of charging to the end of charging.
CPChecker2400
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A
Menu Reference

Menu Description

File
Exit Exits CPChecker2400

View
Test Condition Setting Opens the Test Setting window.
Test Operation Panel Opens the Test Operation Panel window
Charge-Discharge Waveform Opens the Charge-Discharge Graph window
Result Viewer Opens the Result View window

Help

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

CPChecker2400
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