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Model KHEAQOF-24
Temperature 25°C
ltem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph — A [nputVoit. 100V |2.Values
---EF-- InputVolt. 115V
Q== quut Volt. 230V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[v] | 1150v] | 230[v]
\ 0.00 0.048 | 0.052 | 0.087
< 150 ‘ ~0.15 0.083 | 0080 | 0.107
I AN 0.30 0123 | 0114 | o0.139
E L&
5 0.60 0205 | 0.185 | 0.175
o 1.00 1a
= R 0.90 0282 | 0251 0.196
5 S 1.20 0359 | 0.317 | 0211
= \nr Q 1 1
0.50 e g .80 0516 | 0452 | 0270
- AN 2.40 0673 | 0587 | 0336
=010 ™ 3.00 0.833 | 0.724 | 0.403
0.00 3.80 1.054 | 0913 | 0495
0.0 10 20 30 40 50 4.18 1160 | 1.004 | 0.540
‘ Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KHEAQOF-24
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object '
1.Graph —te. |nput Volt. 100V | 2.Values
-=--EF-- |InputVolt. 115V
—+—O— - InputVolt. 230V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 115[Vv] | 230[v]
\ 0.00 1.3 1.3 15
3 150 0.15 5.7 5.8 6.2
5 AN 0.30 10.0 10.1 10.7
§ 100 8 0.60 18.5 18.6 19.2
- )/\ 0.90 26.4 26.4 271
g g \ 1.20 342| 841|347
50 - 1.80 50.2 49.9 50.0
Pl
rd \ 2.40 66.0 65.6 65.2
uwu,‘ﬂ’l N 3.00 82.2 81.6 80.6
0 3.80 104.3 103.4 101.6
0.0 1.0 2.0 3.0 4.0 5.0 4.18 115.0| 1140 1117
Load Current [A]

Note: Slanted line shows the range of the rated

load current.

BC - 10776




— CO$EL

Model KHEA9QF-24
‘ . Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-—--fF-- Load 50%
—&—— Load 100% Input Efficiency
100 Vaoltage [%]
\ ~\ vl Load 50% Load 100%
f g0 .E]
— ﬁf“ T = g;_ 85 86.7 87.2
R N N
: 80 N N g0 T 870 88.0
g 100 87.4 89.1
E -0 \ 115 87.7 89.8
w [\ N 200 88.0 90.9
N N 230 87.5 91.0
\\ \\ 264 87.4 1.0
5 280 88.9 90.9
50
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model KHEAQOQF-24
Temperature 25°C
ltem Efficiency {by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A—— [nputVolt. 100V | 2.Values
--=-EF-- [nputVolt. 115V
—=Q="-= [nput Volt. 230V Load Efficiency [%]
100 Current Input Valt. | Input Volt. | Input Volt.
N [A] 100}V] 118[v] | 230[V]
90 _%;ﬁ 000 - = -
— F/BJ-" N 0.15 61.5 60.7 56.1
=X j E
= 80 2 N\ 0.30 71.3 70.5 66.4
2 4 0.60 780 | 776 | 750
2 o i N\ 0.90 82.4 82.3 80.1
L / :\ 1.20 84.9 85.0 83.6
J’-' N 1.80 86.9 87.3 87.1
60 AN
e@ \\ 2.40 88.1 88.6 89.2
1 3.00 88.5 89.1 80.2
50 3.80 89.1 89.8 91.0
0.0 1.0 2.0 3.0 4.0 5.0 4.18 88.2 89.0 90.8
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Input Voltage [V]

Nofe: Slanted line shows the range of the rated
input voltage.

Model KHEAQQOF-24
Temperature 25°C
item Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---fFF-- load 50%
——A—— Load 100% Input Power Factor
1.0 m Voltage
pur _:—______
N T, :‘_‘é; \ V] Load 50% | Load 100%
0.8 \ |, N 80 0.985 0.987
. \ \\‘ \ \
o N Sy 2 85 0.983 0.987
e N Y
S 06 N, N 90 0.979 0.988
= N\, 100 0.973 0.990
= N 15 | 0.962 0.985
g 04
\\ \\ 200 0.866 0.930
N N 230 0.813 0.892
0.2 i\ AN
\\ \\ 264 0.713 0.834
A 280 0.610 0.729
0.0
50 100 150 200 250 300

- BC - 10776




— CO$EL

Model KHEAQOF-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —te— InputVolt. 100V | 2.Values
---E-- InputVolt. 115V
—+—O—-- Input Volt. 230V Load Power Factor
1.0 T Current Input Volt. | Input Volt. | Input Volt.
AT N e Al 100v] | 115[V] | 230[V]
4 o = TN
08 | B N 0.00 0.265 | 0217 | 0.076
= F 2 N 0.15 0686 | 0622 | 0.254
S o Bl o N 0.30 0813 | 0768 | 0.335
o s 0.60 0.901 | 0.874 | 0477
g @
3 oa lfd N 0.90 0.934 [ 0914 | 0602
R % |\ 1.20 0052 | 0936 | 0.714
é‘.ﬁ \\ 1.80 0.972 0.960 0.804
0.2 97— \ 2.40 0.981 | 0972 | 0.845
q 3 3.00 0.987 0.980 0.869
0.0 3.80 0.990 0.985 0.892
o0 1020 30 40 50 4.18 0991 [ 0.987 | 0.899
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 6 - BC - 10776
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Model KHEA9QF-24
Temperature 25°C
item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Input - LN =~ Load 100 %
Current
[20A/div] | ‘ ‘ Primary inrush current :
147 A
Secondary inrush current :
Input 1.7A
Voltage
[100V/div]
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input v e L OA 100 %
Current
[20A/div] Primary inrush current ;
33.1A
Secondary inrush current :
Input ‘ b 1.3A
Voltage
[200V/div]
Time [50ms/div]

Primary inrush current Secondary inrush current

g
Ty,

.7 - BC - 10776
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Model KHEAQ0F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Qbject
1.Results
[mAl
Input Volt.
Standard Note
s 100 [V] 5V | 240[V]
DEN-AN Both phases 0.25 0.26 0.38 Operation
One of phases 0.26 0.30 0.68 Stand by
IECB0950-1 Both phases 0.14 0.16 0.36 Operation
One of phases 0.26 0.30 0.68 Stand by
The value for "One of phases" is the reference value only.
2.Condition

Leakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
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Model KHEASOF-24

Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A
Object | +24V3.8A :
1.Graph 2.Values
---E+~-- Load 50%
2 Load 100% Input Output Voltage
24.60 Voltage V]
p450 . ) V] Load 50% | Load 100%
: N N
‘\ A 80 24,293 24,291
% 24.40 85 24.292 24.291
N Y

2430 e N 90 24.203 24.291

g 24.20 N 100 24,293 24,292

5 . J 115 24.293 24.292

£ 24.10 N \ .

8 : [N LN 200 24,293 24,292
24.00 N 230 24.293 24,292
3.60 \\: \\‘ 264 24,293 24,292

3 \ 280 24.293 24,292
23.80

50 100 150 200 250 300
input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage,
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Madel KHEAQ0F-24
' Temperature 25°C
Iltem Load Regulation Testing Circuitry  Figure A
Object +24V3.8A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 115V
—=0—-- InputVolt. 230V Load Output Voltage [V]
24.60 N Current Input Volt. | Input Volt. | Input Volt.
24.50 N [A] 100[v] | 115[v] | 230[V]
. \
\ 0.00 24296 24.286 24.296
% 24.40 N 015 | 24296 | 24.296 | 24.296
§ 2430 pewr-mmm-n—n—n }F% 0.30 24.296 | 24296 | 24.296
Q
2 24.20 X 0.60 24296 24296 | 24.296
=] N 0.80 24295 | 24295 | 24.295
a 2410 N 1.20 24.295 [ 24.295 | 24.295
24.00 R 1.80 24294 | 24294 | 24.294
23.90 \ 2.40 24.293 24,294 24,284
' A 3.00 24293 | 24.293 | 24.293
23.80 3.80 24292 | 24292 | 24.292
0.0 1.0 2.0 3.0 4.0 5.0 418 24291 | 24291 | 24.291
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC -10776
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Model | KHEA9OF-24
Temperature 25 C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V3.8A
Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
- 1l Mt 2 | —
Min.Load (0A) «—
Load 100% (3.8A) |
™~
\“J'Jh‘ INEAN RS AR lll‘M
200mv/div
2 ms/div 20 ms/div
Load 30%(1.14A) +——
Load 100% (3.8A) - ——
200mVv/idiv
2 ms/div 20 ms/div

* The characteristic of AC115V is equal.

-1 - | BC - 10776
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A 4

Load Current [A]

Measured by 20 MHz Oscilloscope.

Ripple Voltage is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated
load current,

T1: Due to AC Input Line

T2: Due to Switching

T2

Ripple [mVp-p] %"Ih
1

AT RN

T1

e
T

b
-

Fig. Complex Ripple Wave Form

Mode! KHEASOF-24
‘ Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V3.8A
1.Graph 2. Values
—2A— Input Voit. 115V
—-=0—"~- |nput Volt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt,
[A] 115 [V] 230 [V]
< 250 0.00 65 65
E 0.15 100 100
g 20 0.30 85 85
§ 50 0.80 100 85
® 0.90 20 20
£ 100 1.20 20 20
= M & 1.80 25 25
50 \ 2.40 25 25
L B—a 3.00 40 40.
0 3.80 65 80
0.0 1.0 2.0 3.0 4.0 5.0 4.18 75 75
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Model KHEA9QF-24

Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V3.8A
1.Graph 2.Values
—&— InputVolt. 115V
—-—O— - InputVolt. 230V Load Ripple-Noige [mV]
300 Current Input Volt. Input Volt.
(Al 115 [V] 230 [V]
250 0.00 90 90
z 0.15 115 120
2 200 0.30 100 100
7—? 150 0.60 100 100
o 0.90 25 30
g .o 1R 120 2
£ 100 4 e : 5 30
P a2 1.80 35 35
50 \) a‘g/ﬁ{ 2.40 45 40
Qg 3.00 60 50
0 3.80 90 75
0.0 1.0 2.0 3.0 4.0 5.0 4.18 100 85
Load Current [A] '
Measured by 20 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below,
Note: Slanted ine shows the range of the rated
load current.
T1. Due to AC Input Line
T2: Due to Switching
Ripple-Noise
T2
St imVp-p]
AV
A
< 11 N
Fig. Complex Ripple Wave Form
- 13 - BC - 10776
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Model KHEAS0F-24

ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure C
Object +24V3.8A
1.Graph 2.Values
---FEF-- Load 50%
—A——  Load 100% Ambient Ripple Voltage [mV)]
300 T Temperature | Input Volt. Input Vol,
[°C] 115 [V] 230 [V]
< 250 -30 165 140
E -20 125 110
g 200 10 105 05
= i
S 150 ;L\ 0 85 75
" N 25 65 60
2 100 )Y 55 40 40
I A
_— ST 70 40 40
50 = - - - -
0 - - -
40  -20 0 20 40 60 80 - - B
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature,
- 44 - BC - 10776
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Model KHEASOF-24
ltem Ambient Temperature Drift Testing Circuitry  Figure A
QObject +24V3.8A
1.Granh —A—— InputVolt. 100V | 2.Values
---fF-- |InputVolt. 115V
—:=0="-- InputVolt. 230V Ambient Qutput Voltage [V]
24,60 : T Temperature | InputVolt. | InputVolt. { Input Volt,
24.50 - ER [°C] 100[V] | 115[V] | 230[V]
- \ B
\ ' -30 24254 | 24.254 | 24.254
2. 2440 N -20 24266 | 24.266 | 24.266
o N |
& 2430 D, -10 24276 | 24.276 | 24.276
©
S 2420 N ] 0 24289 | 24.289 | 24.289
5 N N 25 24292 | 24.202 | 24202
g 24.10 :\ A 55 24.319 | 24.319 | 24.327
24.00 A N 70 24337 | 24.337 | 24.337
23.90 S S — - - -
23.80 N - - - -
-40 -20 0 20 40 60 80 D - - -
Ambient Temperature [°C]
: Load 100%
Note: Stanted iine shows the range of the rated
ambient temperature.
- 15 - BC - 10776
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Model KHEAS0F-24

ltem Output Voitage Accuracy Testing Circuitry  Figure A

Object +24V3.8A

1.0utput Voltage Accuracy

This is defined as the value of the output voltage, regulation [oad, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : -20 - 55°C
Input Voliage : 85 - 264V
Load Current : 0 - 3.8A
* Qutput Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) =

x 100
Rafed Output Veoltage
2.Valués
ltem Temperature| Input ‘ Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Veltage 55 230 38 24,327 31 0.1
Minimum Voltage -20 230 38 24,266 '

- 18 - BC - 10776
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Model KHEA9OF-24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +24V3.8A
1.Graph 2.Values
Time since Output
24.60 start Voltage
24.50 (H] [V]
0.0 24.292
24,40
% 05 24.291
7 2430 1.0 24,291
§ 24.20 2.0 24.291
B 2410 3.0 24.291
3 24.00 4.0 24.291
5.0 24.289
23.90 6.0 24.288
23.80 7.0 24.288
0 2 4 8 10 8.0 24.288
Time [H] .
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
- 17 - BC - 10776
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Model KHEA9QF-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V3.8A
1.Graph
‘ Load 100% InputVolt. 115V
Output
Volt.
[5Vidiv]
0
Load 100% Input Volt. 230V
Qutput
Volt.
[5Vrdiv]
0
Input
Time [50ms/div] Time [50ms/div]
2. Values [ms]
Input VOIE Time Td Tr Ts Th Té
116V 387.3 13.3 400.6 30.8 10.3
230V 373.0 13.0 386.0 38.5 10.5
Output 2R e e —
Voit. 10°//o|/ | . \
Input
Volt.
- 18 - BC - 10776
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Model KHEA9QF-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry _ Figure A
Object +24V3.8A
1.Graph , 2.Values
--~EF-- Load 50%
—4&—— Load 100% input Hold-Up Time
1000 - - Voltage [ms]
\" - vl Load 50% | lLoad 100%
. 80 56 24
E \ 85 59 25
2 100 T e e e 90 61 25
= ! B N PR AW I Y 100 65 27
0.
2 y 115 68 30
3 10 200 77 37
I \\ \\
- C 230 78 38
LY A
264 79 39
\‘ 280 81 39
1
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when oufput voitage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
_ BC - 10776
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Model | KHEAQOF-24
; Temperature 25°C
Item [nstantaneous Interruption Compensation Testing Circuitry Figure A
Object +24V3.8A
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 115V
—=0O—-- |InputVolt. 230V Load Time [ms]
. 10000 = = Current Input Volt. | Input Volt. | Input Volt.
E S [A] 100(v] | 115[v] | 230[v]
® 0.00 - - -
£ 1000 b < 0.15 825 849 865
S & 0.30 428 436 455
2o N 0.60 219 | . 225 239
“%’ = 0.90 146 151 164
8 RS 1.20 109 113 124
Q2 40 A 1.80 68 72 82
B S 2.40 48 52 62
2 3.00 37 40 48
g 3.80 26 30 37
- 0.0 1.0 2.0 3.0 4.0 5.0 418 21 26 33
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC - 10776
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Model KHEASQF-24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +24V3.8A '
1.Graph . 2.Values
- ---EF-- Load 50% :
—4A—- Load 100% Ambient Input Voltage
100 . Temperature vl
N N [°C] Load 50% | Load 100%
80 \\ \\ -30 35 61
> \\ AN -20 35 60
§, 60 | ) N <10 35 60
S i i 0 34 59
o N 25 34 58
20‘ \ '\ 70 34 58
A} 1Y - - -
N N
o LLIN . : :
-40 -20 o 20 40 60 80 — R -
Ambient Temperature {°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 . BC - 10776
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Model KHEASQF-24
i Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
QObject +24V3.8A
1.Graph 2.Values
—O Input Voit. 115V
=] input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt,
N V] 115[V] 230[V]
. = 2] 24.3 5.36 5.58
"
o 20 =3 - - -
[=)]
g - - -
§ - - -
‘g’_ - - -
= 10
3 - - -
0 - - -
0.0 2.0 4.0 6.0 8.0 — i i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when overcurrent
protection is aclivated.
- - BC-10776
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Model KHEAQQF-24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V3.8A
1.Graph , 2.Values
—aA—— InputVolt. 115V
---EF-- InputVolt. 230V Ambient Operating Point [V]
36 . Temperature input Volt. Input Volt.
h \:\ [°C] 115[V] 230[V]
Q N -30 31.08 30.92
g 34 NL& 20 31.31 31.19
5 A _ ‘%}" -10 31.40 31.38
2 4 N\ s ] 0 31.64 31.67
B . N 25 32.34 32.41
& N IS 55 33.08 33.19
30 \ | 70 33.47 33.55
\ \ - T
Q IS - - -
28 - - -
-40 -20 0 20 40 80 80 - - -
Ambient Temperature [°C}
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC - 10776
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1.5k0:£0.1%

| |

H
0.22uF+1.0%

500Q+0.1%

%L 0F0L

0.022u|F?1 0%

-

| J
Effective value
Voltmeter

Figure B ( IEC60950-1 )

Electronic 0] Temperature Chamber
»  Switch > g I ower Supply | »| Electronic A H
AC Power 1 .____I\ DC Load
Supply Power Meter Oscilloscope
A
¥ J
: Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter DC Ammet A
AC II'IpUt Line ¥I Power Supp|y meter d]ustable
'L_ — Load
PE 4
> Effective value Leakage Current Effective Value of Veoltmeter[V]
Voltmeter
Value IA] 1k [Q]
Figure B { DEN-AN )
AC Voltmeter j
AG Input Line ete Power Supply DC Ammeter Adjustable
P — Load
PE4

Leakage Current
Value [A]

Effective Value of Voltmeter{Vv]

500 [€)]

BC - 10776
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Temperature Chamber

l\éleasaurlnq
N i oart
i [ | R Y 1 R
> Power Supply = »| Electronic
AC Power Power Meter l.g — »| DCLoad
Fal r
v
/1 50m Ly Oscllloscope
=~ - BW:20MHz
Ci= 01 pF
{Ceramic capacitor)
C2= 22 pF -
(Electrolytic capacitor)
Figure C
- 25 - BC - 10778






