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Load Current [A]

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

Model KHNA120F-24
Temperature 25°C
ttem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —Ae— [nput Volt. 100V | 2.Values
=~~EF=-~ InputVolt. 115V
——O—-= |nput Volt. 230V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100(v] | 115Vl | 230[V]
4.0 \\ 0.0 0.065 0.066 0.095
< \? 1.0 0319 | 0.284 | 0208
§ 30 \ 2.0 0.568 0.498 0.303
'S 3.0 0.822 0.716 0.403
5 4.0 1.079 0.938 0.506
g 5.0 1341 | 1162 | 0610
5.5 1.474 1.275 0.663
6.5 1.744 1.508 0.771
7.5 2.020 1.740 0.879
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Load Current [A]

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

Model KHNA120F-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
-==-E+-- InputVolt. 115V
—-—O—-~ InputVolt. 230V Load Input Power [W)]
500 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 115[v] | 230[v]
400 \\ 0.0 3.2 3.2 3.1
N
3 \ 1.0 206 296 30.7
— N
g 300 \‘ 20 55.1 54.9 55.3
(6] 3.0 80.9 80.4 80.4
o
5 A\ 4.0 106.9| 1063 | 1054
8 200 > =B 50 133.3| 1324 1306
) NIBE . . 1466|1454 '
5.5 . . 143.2
o /‘ufi\" 6.5 1743 1728 1692
\ 7.5 201.9 199.6 194.6
0 I/?/ - _ - -
0 2 4 6 8 _ _ _ _
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Model KHNA120F-24
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
---f-- Load 50%
+ Load 1000/0 ]nput Efﬂciency
100 N N Voltage [%]
N N V] Load 50% | Load 100%
96 >
\\ N 80 87.5 88.2
< o \i L SR 85 87.8 88.6
: S o \\ 100 88.4 89.9
o 88 B N a 115 88.7 0.5
Q g4 | \ 200 88.6 91.7
L N N 230 88.5 91.8
80 :\ :\ 264 88.3 91.8
76 [\ B 280 87.9 91.8
N\ N ~ - _
72 N
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input veltage.
- 3 - BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 118V
—-—O—-- InputVoit. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt,
Q- [A] 100[V] 115[V] 230[V]
96 \\ 0.0 _ _ _
= @ N WA 1.0 815 | 814 78.6
5 g > - <= B - 2.0 87.2 87.5 86.9
5 ) 3.0 89.0 89.6 896
€ pa N\ 4.0 89.7 90.2 91.0
= e N 5.0 809 | 905 | 918
80 i :\ . 55 89.9 90.6 92.1
6 \Q 6.5 89.4 90.1 92.1
\ 7.5 89.0 90.0 923
72 - - - -
0 2 4 51 8 _ _ _ -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model KHNA120F-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
-==FF-- Load 50%
—%—— Load 100% Input Power Factor
1.0 e : Voltage
G 1 NN V] Load 50% | Load 100%
os N\ N\ 80 0.988 0.099
. A SaN 85 0.986 0.999
g=] AY N =
E 06 \\ \‘ 100 0.977 0.995
- N 115 0.970 0.991
z N\ 200 0.886 0.953
o 04 N N 230 0.835 0.930
\\ \\ 264 0.773 0.895
0.2 N N 280 0.658 0.708
N N — - -
0.0 A
50 100 150 200 250 300

_ 5 - BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testil?'lg_CIrcuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
===fF=-= Input Volt. 115V
—-—0O—-= |nput Volt. 230V Load Power Factor
1.0 = & Current Input Volt. | Input Volt. | Input Volt.
__M-o-1=0-© Al 100v] | 11501 | 230mv]
0.8 \: 0.0 0.489 0.420 0.142
5 \\ 1.0 0.928 0.907 0.641
S 06 \‘ 2.0 0.968 0.958 0.793
" 3.0 0984 | 0976 | 0.867
% i \\ 4.0 0991 | 098 | 0.905
o 04 ; 3
/ \\ 5.0 0.995 0.991 0.930
/ \\ 55 0.995 0.992 0.938
02 b \ 6.5 0.999 | 0997 | 0.954
\‘ 7.5 0.999 0.998 0.962
0.0 - - - -
0 2 4 6 8 _ - _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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0.2msec

or less
*1 The specification of the inrush current (primary surge) means that the surge current
to a built-in noise filter (0.2msec or less : waveform @) is excluded.

Model KHNA120F-24
Temperature 25°C
item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 15V
Frequency 60 Hz
Input — Load 100 %
Current
[50A/div]
@ 120A
A @ 30.0A
Input ’ ’ ’ I , ] ’ {0.2msec or less) * 1
o il T LU |
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input Load 100 %
Current
[50A/div]
@D288A
| @ 60.0A
Input , I ! I ’ (0.2msec or less) * 1
o o WU I
[200V/div] I I
Time [E0ms/div]

7
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Model KHNA120F-24
Temperature
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Valt.
Standards Note
100 [V] 115 [V] 240 [V]
DEN-AN Both phases 0.14 0.17 0.37 Operation
One of phases 0.28 0.33 0.73 Stand by
IEC60950-1 Both phases 0.14 0.16 0.36 Operation
One of phases 0.27 0.32 0.71 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-10673
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23.60

50 100 150 200 250 300

Input Voltage [V]

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

Model KHNA120F-24
Temperature 25°C
tem Line Regulation Testing Circuitry Figure A
Object +24V5A
1.Graph 2 Values
---EF-- Load 50%
= Load 100% Input Output Voltage
24.40 < Voltage N
- N V] Load 50% | Load 100%
24.30 N N
\\ N 80 24.018 24.015
=, 24.20 N 85 24.018 24.015
0] ,
2 24.10 N q 100 24.018 24.015
] A\ > 11 24.018 24.015
S 2400 45.%5&1 E—-_—E_K\EEL 5 0
5 200 24,018 24.015
g N N
3 2390 N N 230 24.018 24.015
23.80 \\ 264 24.018 24.015
\ 28 24.01 )
2370 S N 0 018 24.015
L LY - - -
AN

- BC-10673
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Model KHNA120F-24
Temperature 25°C

ltem Load Regulation Testing Circuitry  Figure A

Object +24V5A
1.Graph ——r— Input Volt. 100V | 2.Values

--=EF-- Input Volt. 115V
——O—-- Input Volt. 230V Load Qutput Voltage [V]
24.40 Current Input Volt. | Input Volt. | Input Volt.
2450 :‘ [A] 100[v] | 115[v] | 230[V]
: R 0.0 24.040 | 24.027 | 24.054

>, 24.20 N 1.0 24.021 | 24021 | 24.021
gv 2410 N 20 | 24019 | 24019 | 24.019
g 24,00 (= B 3.0 24.017 | 24.017 | 24.018
5 N 4.0 24.016 [ 24.016 [ 24.017
g 23.90 N 5.0 24.015 | 24.015 | 24.015

23.80 55 24.015 | 24.015 | 24.015

2370 \\ 6.5 24,014 | 24.014 | 24.014

: " 7.5 24.013 | 24.013 | 24.013
23.60 _ - _ -
0 2 4 6 8 __ _ - _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KHNA120F-24

Item Dynamic Load Response

Temperature

25°C
Testing Circuitry _Figure A

Object +24V5A

Input Volt. 115V Response. t1=t2=50us. Typ
Cycle 1000ms
Load Current t1 t2
b -~ —~— o
- B -~ Ty
Min.Load (DA)——
Load 100%(5.0A)
AN A ALA N AR A
'1 N VYVYVINYYRVYY
J
200 mV/div /
2 ms/div 20 ms/div
Load 20% (1.0A)——
Load 100%(5.0A)
, o .
200 mVidiv
2 ms/div 20 ms/div
Load 20% (1.0A)—— -
Load 150% (7.5A) |
200 mV/div i}
2 msfdiv 20 ms/div
* The characteristic of AC230V is equal.
- 11 . BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V5A
1.Graph 2. Values
—24&—— Input Volt. 115V
—:—0—"- Input Volt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
250 0.0 115 115
>
E 1.0 15 15
g 200 2.0 20 20
£ 150 3.0 20 20
>
2 N 4.0 25 25
oo
£ 100 a 5.0 25 25
\ 5.5 25 25
50 \\ 6.5 30 30
0 ] J | i - _ _
0 2 4 6 8 ~ - n
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple Valtage 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]
N4 | -
\ | | v o | l
< T1 S
Fig. Complex Ripple Wave Form
- 12 - BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +24V5A
1.Graph 2. Values
—2A— Input Volt. 115V
—-=0=—"= [nput Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
250 0.0 125 125
z 10 20 20
o 200 2.0 30 30
(73]
=] 3.0 35 35
Z 150
o 4.0 35 35
g . K 5.0 40 40
ir 100 .
\ 55 45 45
50 J\f—ﬁ’"“’_' sl a 6.5 50 50
: 7.5 50 50
oL T | | N — - -
0 2 4 6 8 ~ - -
Load 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 to AC Input Line
T2: Due to Switching
Ripple-Noise
« L 12 [mVp-p]
N
< il >
Fig. Complex Ripple Wave Form
- 13 - BC-10673
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Madel KHNA120F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _ Figure C
Object +24V5A
1.Graph 2.Values
===£F~-- Input Volt 115V
—&——  Input Volt 230V Ambient Ripple Voltage[mV]
300 Temperature Input Volt Input Volt
h, [°C] 115[V] 230[V]
250 I -30 75 75
> \
E -25 60 80
o 200 2 10 45 45
2 N
= 150 0 35 35
>
s \\ 10 30 30
o
_d% 100 X 25 25 25
50 from 50 25 25
N | & ?—ﬁ—ilf 60 25 25
0 . 70 25 25
-40 =20 0 20 40 60 &0 _ = .
Ambient Temperature [°C]
Load 100%
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10673
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Model KHNA120F-24

ltem Ambient Temperature Drift

Testing Circuitry _Figure A

Object +24V5A

1.Graph —A—— Input Volt. 100V | 2.Values
~=-~—EF=-= Input Volt. 115V
—-—O—-- Input Volt. 230V Ambient Output Voltage [V]
24.40 Temperature | InputVolt. | InputValt. | Input Volt.
2450 ;\ Q‘ [°C] 100[V] | 115[V] | 230[V]
| S A Y -30 23945 | 23.945 | 23.945
= 24.20 N < -25 23,951 | 23.950 | 23.950
[4h] Y
2 2410 N \\ -10 23.976 | 23.975 | 23.975
= ! N
S N - 0 23.988 | 23.987 | 23.087
< 2400 \,.r-F""ﬂ'—
5 AN 10 24.000 | 24.000 | 24.000
5 2800 N N 25 24015 | 24.015 | 24.015
23.80 A < 40 24.023 | 24.023 | 24.023
< q 50 24,026 | 24.026 | 24.026
23.70 A AN
0 Y 60 24,027 | 24.027 | 24.027
\\
23.60 70 24.026 | 24.026 | 24.026
-40  -20 0 20 40 60 80 _ N - N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10673
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Model KHNA120F-24
ltern Cutput Voltage Accuracy Testing Circuitry Figure A
Object +24VEA
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 : -25 - B0°C
Input Voltage : 85 - 264V
Load Current : 0 - 5A

* Qutput Voltage Accuracy = +{Maximum of Output Voltage - Minimum of Output Voltage) / 2

. Qutput Voltage Accuracy
* QOutput Voltage Accuracy (Ration) = x 100

Rated Qutput Voltage
2.Values
lter Temperature |r|p|_|t Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage; 60 85 0 24.058
— 54 0.2
Minimum Voltage -25 115 5 23.950
- 16 - BC-10673
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Model KHNA120F-24
Temperature 25°C
ltern Time Lapse Drift Testing Circuitry  Figure A
Object +24V5A
1.Graph 2.Values
Time since Cutput
24.40 start Voltage
24.30 [H] M
0.0 24.015
S 24.20 0.5 24.014
Q
o 24.10 1.0 24.014
S 2400 2.0 24.014
zg_ 23.90 3.0 24.014
3 4.0 24.014
C 23.80
5.0 24.013
2370 6.0 24.013
23.60 7.0 24.013
0 2 4 6 8 10 8.0 24.013
Time [H]
Input Volt. 115V
Load 100%

* The characteristic of AC230V is equal.

- 17 - BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +24V5A
1.Graph
[ Load 100% Input Volt. 115V ]
Ouiput .
Volt,
[5V/div]
oll
[ Load 100% Input Volt. 230V ]
Output .
Valt.
[5V/div]
0
Input
Volt. 0
Time [100ms/div] Time [20ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th T
115V 175.5 235 199.0 27.2 28.2
230V 159.5 225 182.0 273 28.0
e
P
BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +24V/5A
1.Graph 2. Values
--~E+-- Load 50%
—%&—— Load 100% Input Hold-Up Time
1000 - - Voltage [ITIS]
\‘\ \ Y| Load 50% | Load 100%
A\ 80 51 27
7y N N
E \ 85 51 27
0 100 100 51 27
= ‘E'\E} B BBk 115 51 27
=) A - 200 51 27
3 10 N 230 51 27
I —F X
s m 264 52 27
R 3 280 52 27
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-10673
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Model KHNA120F-24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry _Figure A
Object +24V5A
1.Graph —A—— Input Voit. 100V | 2.Values
-—-EF=-- Input Volt. 115V
—=O=—-= [nput Volt. 230V Load Time [ms]
. 1000 Current Input Volt. | Input Veolt. | Input Volt.
£ = [Al 100[v] | 115[v] | 230[V]
g N 0.0 - - -
~ ] 1.0 120 118 116
s 100 =— 2.0 62 62 62
@ <5 , 3.0 42 42 42
3 \!ﬁ‘ﬁsgﬁ
4, 1
§- g 0 3 3 31
38 10 - 5.0 25 25 25
g = 5.5 22 22 23
AY
@ 6.5 19 19 20
5 AN
g 3 7.5 14 16 17
‘2’ 1 - - - -
- 0 2 6 8 _ _ N _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10673
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Model KHNA120F-24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V5A
1.Graph 2. Values
---FF-- Load 50%
—2A— Load 100% Ambient Input Voltage
100 S Temperature M
\\\ \\ [°C] Load 50% Load 100%
80 B \\ -30 66 67
N
= D N 25 66 67
o S -] £ - 3 -ﬁa\H =10 66 67
T 60 < 5
§ \\ 0 66 67
= N\ 10 66 67
o 40 2 »
= \\\ \\ 25 66 67
h N 40 66 67
20 N N,
\\ \\ 50 66 67
< 60 66 67
N
0 70 66 67
40 =20 0 20 40 60 80 — " .
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10673
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Model KHNA120F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24VEA
1.Graph 2.Values
Input Volt. 115V
input Volt. 230V Output Load Current [A]
30 Voltage Input Vot. Input Volt.
:"“E iv] 115[V] 230[V]
= 228 9.40 9.35
= 20 = 216 9.41 9.38
(] ]
E \ 19.2 9.40 9.37
9 16.8 9.50 9.49
5 14.4 9.94 9.90
£ 10
3 - - .
0 - - -
0 4 8 12 _ i i
Load Current [A] — - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermiitent operation oceurs when the output
voltage s from 14V to OV,
- 29 . BC-10673
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Model KHNA120F-24
ltem Overvoltage Protection Testing Circuitry _Figure A
Object +24V5A
1.Graph 2. Values
—A—— Input Volt. 115V
--=-EF-- Input Volt. 230V Ambient Operating Foint [V]
36 Temperature Input Volt. Input Volt,
N [°C] 115[V] 230[V]
35 \\ ~30 33.41 33.41
2 2 -25 33.41 33.41
£ 34 ) 10 33.47 33.41
> . R e—a—a 0 33.47 33.47
'E Y 10 33.46 33.46
- }\\ 25 33.46 33.46
\ 40 33.46 33.46
31 b, 50 33.46 33.46
\\ 60 33.46 33.46
30 > 70 33.46 33.46
40 =20 0 20 40 60 80 — " N
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10673
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Temperature Chamber
B Switch > > Power Supply f=—T> El[fCCtL:JO:d'C S
AG Power Power Meter :
Supply Oscilloscope
y Y}
v
> Relay Unit
> DVM

Data Acquisition/Control Unit

Figure A
Adjustable
AC tnput Line __) AC Vol tmeter . Power Supply (| OC Aumeter |, Load
PE F 3
Effective value
g Vol taeter Leakage Current _ Effective Value of Voltmeter [V]
Yalue [A] T
Figure B ( DEN-AN )
Adjustable
AC Input Line - AC Vol tmeter ..I Power Supply R DC Ammeter N Load
g A
1. 8k0+0.1%
50000, 1% N

1 |
0. 22uF 1. 0%

%L 0Fui0lL

0. 022uF 1. 0%
| |

|1
Effective value

Yoltmeter

teakage Current  Effective Value of Voltmeter V]
Value [A] ~ 500 [Q)

Figure B ( IEC60950-1 )

YR BC-10673
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AR |looo

Aguig?sr Power Meter

v

Temperature Chamber Measuring
board
» »| Electronic
"I Power Supnly § C1 G2 BC Load
J|
n ~
v
150mm
Oscilioscone
BW: 20MHz
Cl= 0.1 uf
{Ceramic capacitor)
2= 22 uf
(Electrolytic capacitor)
Figure C
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