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Model KHEABQF-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——Ac—— Input Volt. 100V | 2.Values
' ---EF-- InputVolt. 115V
——O—-- InputVolt. 230V Load Input Current [A]
2.0 Current Input Volt. | Input Volt. | Input Volt.
:\ {A] 100[V] | 115[v] | 230[V]
\ 0.00 0.021 | 0.023 | 0.041
< 10 N 0.10 0.085 | 0.082 | 0.081
€ AN A 0.20 0134 | 01425 | 0.086
5 10 o 0.40 0222 | 0204 | 0.131
5 - H,.-"\\ 0.60 0.308 | 0281 | 0.175
E /f, - \;r_ P 0.80 0.395 0.358 0.218
0.5 =S s 1.20 0.568 0.511 0.304
A o O \\ 1.60 0.747 | 0668 | 0.391
'ﬁg o N 2.00 0930 | 0.828 | 0.479
0.0 . 2.50 1.162 1.031 0.592
0.0 1.0 20 3.0 275 1280 | 1.139 | 0652
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Load Current [A]

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

Model KHEABOF-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object '
1.Graph —2A—— Input Volt. 100V | 2.Values
~=~EF-~ |InputVolt. 115V
—-—O—-- InputVolt. 230V Load Input Power [W]
100 \ Current Input Volt. | Input Voit. | Input Volt.
N [A] 100[v] | 118v] | 230[V]
80 \\ 0.00 0.37 0.39 0.84
g N\ 0.10 3.52 3.59 3.52
g 60 0.20 6.27 6.25 6.44
o 0.40 11.55 11.49 11.70
a
= 40 \ 0.60 16.93 16.80 16.87
o LY
) PN | mnl mw @
20 = AN : ' ' :
r’g \? 1.60 43.90 43.55 43.00
el 2.00 54.80 54.30 53.30
0 2.50 68.70 68.00 66.40
0.0 1.0 2.0 3.0 2.75 75.70 | 7480 7290
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Model KHEABOF-24 .
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Qbject
1.Graph 2. Values

---gF~~ Load 50% ‘
—4—— Load 100% Input Efficiency
100 \ Voltage [%]
A vl Load 50% Load 100%

%0 ~.\ - 2 \}%Té 80 86.4 86.2
= c \‘ 85 87.1 87.1
= N \ 90 87.5 87.6
> 80 %
e N \ 100 88.0 88.6
g . \ 115 88.5 89.5
t N\ N 200 89.5 912

\\ \\ 230 89.2 91.4
60 \ \ 264 88.7 91.2
\\ 280 88.2 91.1
50
50 100 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Note: Slanted line shows the range of the rated
load current.

Model KHEAB0F-24
Temperature 25°C
ltem Efficiency {by Load Current) Testing Circuitry  Figure A
QObject
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
=-—0—"-- |nput Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[V] 115[V] | 230[V]
90 0.00 21 4.1 1.7
= 0.10 66.8 66.8 69.7
g 80 0.20 75.4 75.6 75.6
= 0.40 82.9 83.3 B1.7
2 2o 0.60 85.1 85.7 85.0
w 0.80 86.2 86.8 87.1
1.20 87.6 88.0 88.7
60 \ 1.60 88.2 88.8 89.8
2.00 88.3 89.1 90.6
50 2.50 88.6 89.5 91.4
0.0 1.0 2.0 3.0 2.75 88.0 88.9 91.1
Load Current [A]
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Input Voltage [V]

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

Model KHEAGOF-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2.Values
~--f+-- Load 50%
—A~— Load 100% Input Power Factor
1.0 Voltage
~\ ~\ \Y Load 50% Load 100%
0.8 \\ \\ 80 0.611 0.619
- N, Y 85 0.583 0.603
L N ~
S 06 AN 90 0.580 0.593
el B 100 0.563 0.591
2 o N =T 115 0.542 0573
a = N N 200 0.469 0.511
N N 230 0.452 0.488
0.2 \ \
\\ \\ 264 0.436 0.470
\‘ 1 280 0.431 0.460
0.0
50 100 150 200 . 250 300
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Load Gurrent [A]

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

Model KHEAGQF-24
Temperature 25°C
ltem Power Factor {by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
~~~fF-- |InputVolt. 115V
——O—-- InputVolt. 230V Load Power Factor
1.0 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 115[V] | 230[V]
0.8 \\,: 0.00 0.176 0.149 0.089
o AN 0.10 0.416 0.383 0.252
g 0.6 \ 0.20 0.468 0.435 0.327
. B e Lo B ﬂ“é‘_ 0.40 0520 | 0489 | 0.388
5 04 L e T & %" N 0.60 0.549 | 0520 | 0.420
o \\ 0.80 0.566 | 0.539 | 0.441
\\ 1.20 0.583 0.560 0.464
02 & N 1.60 0.588 | 0.567 | 0.478
@ A 2.00 0.589 0.570 0.484
0.0 2.50 0.591 0.573 0.488
0.0 1.0 20 3.0 2.75 0590 | 0.571 | 0.486
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Model KHEABOF-24
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Vaoltage 118V
) Frequency 60 Hz
Input b A e i s s AUV Sy e 2 W Il Lo} 100 %
Current
[20A/div] Primary inrush current ;
15.2A
Secondary inrush current :
Input \ \ \ 28A
Vaoltage
[100V/div]
Time : [60ms/div]
Input Voltage 230V
Frequency 60 Hz
input - O S VTERE ST UETI WAFEPPEIE WPV UHVRIN GEPIOPRNE | T s 100 %
Current
[20A/div] Primary inrush current :
320A
: Secondary inrush current :
Input \ ﬁ ﬂ \ ﬂ 20A
Voltage
[200V/div]

Primary inrush current

Time [50ms/div]

Secondary inrush current
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Model KHEABOF-24
‘ Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Standards Input Vot Note
100 [V] 116 [V] 240 V]
DEN-AN | Both phases 0.07 0.08 0.21 Operation
One of phases 0.13 0.14 0.35 Stand by
IEC60950-1 Both phases 0.07 0.07 0.22 Operation
One of phases 0.12 0.13 0.33 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.
8 - BC - 10774
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Model KHEAB0F-24
Temperature 25°C
Item Line Regulation : Testing Circuitry - Figure A
Object +24V2 A
1.Graph 2.Values
-=-B--- Load 50%
—%&—— Load 100% Input Output Voltage
24.60 \ Voltage V]
24 50 \\: \\ vl Load 50% Load 100%
‘\ X 80 24.264 24.260
% 24.40 . N 85 24.264 24.260
g 2420 i :h-m 90 24,264 24.260
S a2 _Q"‘& Be= 100 24,264 24.260
3 }\ :\ 115 24.264 24.260
3 2410 X X 200 24.263 24.260
24.00 A\ QO 230 24.263 24.260
23.90 \\" \' 264 24.263 24260
\ A 280 24.263 24.260
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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Model KHEABOF-24
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +24V2 5A
1.Graph ——A—— InputVolt. 100V |2.Values
---FF-- InputVolt, 115V
—+—O—- InputVolt. 230V Load Output Voltage [V]
24.60 < Current Input Volt. | Input Volt. | Input Volt.
24.50 \\~ [A] 100[v] | 115]V] | 230[V]
. 0.00 24268 | 24.268 | 24.268
=, 24.40 < 0.10 24.268 | 24.268 | 24.268
E: 24.30 P S 020 | 24.268 | 24.267 | 24.268
>° 24.20 0.40 24.267 | 24.267 | 24.267
5 N, 0.60 24266 | 24.266 | 24.266
3 2410 N 0.80 24.266 | 24.266 | 24.266
24.00 N 1.20 24265 | 24.265 | 24.265
23.90 \\ 1.60 24.264 24.285 24,264
\ 2.00 24283 | 24.263 | 24.263
23.80 2.50 24260 | 24.260 | 24.260
0.0 1.0 2.0 3.0 2.75 24258 | 24.258 | 24.258
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Meodel KHEABOF-24

ltem Dynamic Load Response

Temperature 25 C
Testing Circuitry Figure A

Object +24V2.5A

Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
e ] P & t2 [ -
Min.Load (0A) «—
Load 100% (2.5A)
[,
Y
R
200mv/div
2 ms/div 20 ms/div
Load 30%(0,75A) +—
Load 100% (2.5A) M -
200mv/div
2 ms/div 20 ms/div
* The characteristic of AC115V is equal.
- 11 — BC - 10774
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Model KHEABOF-24
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +24V2 5A
1.Graph 2.Values
—&— InputVolt. 115V
——0O—-- inputVolt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. nput Volt.-
[A] 115 [V] 230 [V]
< 250 0.00 15 20
E 0.10 15 50
g 200 0.20 5 70
5
= 0.40 5 45
S 150
> N 0.60 5 10
g 100 0.80 40 10
& 1.20 5 40
50 |p— = 1.60 10 10
‘_.Q/;\. g < 2.00 10 10
0 - = 2.50 10 10
0.0 1.0 2.0 3.0 275 10 10
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] —
v o
M | | U7 L | |
Fig. Complex Ripple Wave Form
- 12 - BC - 10774
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l.oad Current [A]

Measured by 20 MHz Oscilloscope.

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

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

T1: Due fo AC Input Line
T2: Due to Switching

Ripple-Noise
<2 mVp-p|

~
-

v

L Lduad

M

T1

v
e

¥\

Fig. Complex Ripple Wave Form

Model KHEASQF-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V2.5A
1.Graph 2.Values
~——&—— |nputVoit. 115V
——0O—-- InputVolt. 230V Load Ripple-Noise [mV]
300 Current Input Voit. Input Volt.
[A] 115 [V} 230 [V]
250 0.00 25 45
z 0.10 30 75
2 200 0.20 20 85
tz? 150 0.40 20 75
g - 0.60 20 40
b% 100 ~ 0.80 55 35
= v =
50 N . 30
B Loy -
TAH-A/G IS 2.00 40 35
0 2.50 55 30
0.0 1.0 2.0 3.0 275 60 35

13 - BG - 10774
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Ambient Temperature [°C]

Measured by 20 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.

Load 100 %

Model KHEAGOF-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V2.6A
1.Graph 2.Values
~~=E+-- InputVoelt. 115V '
—A—— |nput Volt. 230V Ambient Ripple Voltage [mV]
300 < Temperature | Input Volt. Input Volt.
~ [°C] 115 [V] 230 [V]
= 250 \ -30 55 25
E N -20 40 20
2 200 3 -10 35 20
i) K
S 150 ] 0 30 20
" | 25 10 10
g 100 55 15 15
tE N
. 70 15 15
X \ - : :
0 - i = . -
-40 -20 0 20 40 60 80 - _ R

14 - BC - 10774
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Model KHEAGB0F-24
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24V2.5A"
1.Graph —A—— InputVolt. 100V | 2.Values
--=-EF-- |InputVolt. 115V
——0O—-- InputVolt. 230V Ambient Output Voltage [V]
24.60 N Temperature | input Volt. | Input Voit. { Input Volt.
04,50 N ‘ [°C) 100[v] | 115[v] | 230[V]
- N
X -30 24281 | 24.282 | 24.282
2. 2440 \ 20 24289 | 24289 | 24.289
R 2430 |—prpp— . 10 24290 | 24291 | 24.290
) \ 8 0 24286 | 24.286 | 24.286
> 2420 N
5 \\ 25 24260 | 24.260 | 24.260
g 24.10 A 55 24249 | 24.250 | 24.250
24.00 3\ q 70 24241 | 24242 | 24.241
S ‘ - - - -
23.80 N Y — - - "
23.80 \ - - - -
40  -20 (1} 20 40 60 80 _ i - _
Ambient Temperature [°C]
~ Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 . BC - 10774
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Model KHEABOF-24

Item - Output Voltage Accuracy Testing Circuitry  Figure A

Obiject +24V2.5A

1.0utput Voltage Accuracy

This is defined as the value of the output voltage, regulation load, ambient temperature and
input voltage varied at random In the range as specified below.
Temperature : -20 - 55°C |
Input Voltage : 85 - 264V
Load Current : 0 - 2.5A .
* Qutput Voltage Accuracy = +(Maximum of Qutput Voltage - Minimum of Output Voltage) / 2

Output Volta éAccurac
* Output Voltage Accuracy (Ration) = P g y % 100
: Rated Output Voltage
2.Values

ltem Temperature| Input Output Output Voitage Accuracy
[°Cl Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]

Maxi Volt -10 230 0 24.323

aximum Vofage w1 | s02
Minimum Voltage 55 100 25 24.249
- 16 - BC - 10774
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* The characteristic of AC115V is equal.

Model KHEAB0F-24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +24V2.5A
1.Graph 2 Values
Time since Output
24.60 start Voltage
24.50 H] Vi
. 0. .
s 24.40 0 24.260
= 0.5 24,256
& 24.30 1.0 24.256
g 24.20 2.0 24.256
8 24.00 4.0 24.256
5.0 24.256
23.90 6.0 24.256
23.80 7.0 24.256
0 2 4 6 8 10 8.0 24,256
Time [H]
Input Volt. 230V
Load . 100%

17
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Model KHEABQF-24 :
Temperature 25°C

ltem Rise and Fall Time Testing Circuitry _ Figure A

Object +24V2.5A
1.Graph

Load 100% Input Volt. 115V

Output
Valt.

[5Vidivy

0
Load 100% : Input Volt. 230V

Qutput |}
Voit.

[5V/div)

0
Input
[200Vidiv) Time [50ms/div] Time [50ms/div]
2. Values ' [ms]
{oad Time Td Tr Ts Th Tf
116V 106.3 12.0 118.3 36.0 22,5
230V 105.3 12.0 117.3 171.0 23.3

v

. 18 - BC - 10774
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Model -KHEABOF-24
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +24V2 5A
1.Graph 2.Values
---EF-~ Load 50%
—A—— Load 100% Input Hold-Up Time
1000 : - Voltage [ms]
\\ \\Lr 0 v] Load 50% | Load 100%
oy . X A 80 28 L
£ \\ i A 85 33 14
o 100 S .90 39 16
= ? = . 100 51 22
=) o S 115 72 33
E 10 \ h 200 256 125
~ > 230 347 171
Y > 264 470 234
< A 280 533 266
LN

50 100 150 200 250 300
Input Voltage [V]

This duration covers from Shut-off of input

voltage to the moment when output voltage

descends to the rated range of voltage accuracy.

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

.19 - BC - 10774




— CO$EL

Model | KHEABOF-24
Temperature 25°C

ltem tnstantaneous Interruption Compensation Testing Circuitry Figure A

Object +24V2.5A
1.Graph —2A—— InputVolt. 100V | 2.Values

---fFF-- InputVolt. 115V
- =—=0=-= InputVolt. 230V Load Time [ms]
. 10000 — = Current Input Volt. | Input Volt. | Input Volt,
g = [A] fo00[v] | 115[v] | 230[v]
2 & - 0.00 - - -
= 1000 3@ = === 0.10 554 795 -
5] < = -
i ————
5 100 AT = '
S — e =S 0.60 132 180 790
8 0.80 88 121 540
§ 10 = 1.20 56 80 365
o ~ 1.60 40 57 273
2 AN 2.00 32 45 217
% 1 2.50 21 31 170
= 0.0 1.0 2.0 3.0 275 13 25 150
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC - 10774
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Model KHEAB0F-24
Minirmum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V2 5A
1.Graph 2 Values
---EF-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 v Temperature [\
N A [°C] Load 50% Load 100%
80 \\ k -30 45 71
k -2
% hﬁéﬁﬂk—-———._ " \\ 13 45 70
g e N N - 44 69
S N 0 44 68
S o [Ghe-o - Nh 25 44 66
g N 4 55 43 64
. AN N
20 \ \ 70 42 62
S NN - - -
N N
1 - - -
o LLIN - : :
40  -20 0 20 40 60 80 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC - 10774
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Model KHEABQF-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Qbject +24V2 5A
1.Graph 2 Values
—C InputVolt. 115V
{1 InputVolt. 230V Output Load Current [A]
30 Voliage Input Volt. Input Volt.
N V] 115(V] 230[V]
- 24.3 3.55 3.66
= N
o 20 = - z -
[=)]
8 - - -
9 - - -
5 - - -
£ 10
3 — - -
0 — - -
0.0 1.0 2.0 3.0 4.0 — ) N
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when overcurrent
protection is activated
- 22 . BC-10774
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Model KHEAGOF-24
ltem Overvoltage Protection Testing Circuitry _ Figure A
Object +24V2 5A
1.Graph 2.Values
—A— InputVolt. 115V
-==EF=-- [InputVolt. 230V Ambient Operating Point [V]
36 < Temperature |  Input Volt. Input Volt.
\ W °C] 115[V] 230[V]
\‘: L) -30 31.20 31.02
? 34 \%/ﬁ -20 31.30 31.21
5 N . c: 10 31.59 31.50
2 4 AN Py 0 31.69 31.68
2 \ O 25 32.35 32.31
2 TN N 55 33.39 33.21
o) \ N
30 < 70 33.68 33.50
N - - -
N, \
N N - ' '
28 - - -
-40 -20 0 20 40 60 80 - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
23 . BC - 10774
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Electronic 1101 Temperature Chamber
P - Swich —» * power Supply > Electronic —°rq7f—
AC Power i A N DC Load
Supply Power Meter Oscilloscope
A
v J
_ Relay Unit
> DVM
Data Acquisitlon/Control Unit
Figure A
AC Voltmeter DC Ammet Al
AC [nput Line Power Supply meter djustable
i > — Load
PE 4
Effective value :
. Leakage Curent Effective Value of Voltmeter[V]
o Voltmeter Al S
Value [A] 1k [_Q]
Figure B ( DEN-AN )
AG Voltmeter D i
AC Input Line Power Supply C Ammeter Adjustable
» — Load
PE 4

50002+0.1%

0.022I.IIF:}:1 0%

%L 0FM0L

|

| |

1
0.22uF+1.0%

Ly Effective value L.eakage Current Effective Value of Voltmeier[V]
Veltmeter Value Al =
500 [Q]
Figure B ( IEC60950-1 )
- 24 - BC-10774
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Temperature Chamber

Measuring
board

.-

AC Power Power Meter

v

Electronic
> DC Load

_DP.PV,_

Osdilloscope
BW:20MHz

Power Supply

hd

Ci= 0.4 pF
(Ceramic capaciter)

C2= 22 \F
(Electrolytic capacitor)

Figure C
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