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Load Current [A]

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

Model KLNA120F-24
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 115V
——O—"-- Input Volt. 230V Load Input Current [A]
30 Current input Volt. | Input Volt. | Input Volt.
\ [A] 100[V] 115[V] 230[V]
0.0 0.024 0.024 0.032
< 1.0 0.304 0.265 0.164
= 1.5 0.440 | 0.385 | 0.225
5 2.0 0.580 0.501 0.288
g 3.0 0.847 0.753 0.401
5 4.0 1125 | 0979 | 0517
5.0 1.416 1.224 0.638
55 1.556 1.339 0.693
6 - - - -
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model KLNA120F-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
——0O—-- Input Volt. 230V Load Input Power [W]
300 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[V] 115[V] 230[V]
\ 0.0 1.0 0.9 0.8
g 1.0 28.7 28.4 28.7
= 200
5 \ 1.5 425 421 41.9
3 \ 2.0 56.2 55.8 55.3
o
5 & 3.0 83.9 83.1 81.9
E‘ 100 ' 4.0 111.7 110.8 108.5
/ N 5.0 1410| 1395| 1364
\ 5.5 155.3 153.0 149.1
) E/T/r \ - - - -
0 4 6 — B i i
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Input Voltage [V]

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

Model KLNA120F-24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object

1.Graph 2. Values
---FF-- Load 50%
—24—— Load 100% Input Efficiency
100 Voltage [%]
N N I\ Load 50% Load 100%

96 . N 80 84.3 83.3
— A A 85 84.8 84.2
O\O 92 \ \
= 3 S 100 85.8 86.0
& 88 A\ moR N e
S L= it i = 115 86.3 86.9
§ 84 | 200 87.6 88.7
L N N, 230 88.4 88.9

80 t\ :\ 264 88.1 88.2

76 [\ R 280 88.2 89.1

N N - - -
72 \
50 100 150 200 250 300
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Model KLNA120F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---fF-- Input Volt. 115V
——O—-- |nput Volt. 230V Load Efficiency [%]
100 Current input Volt. | Input Voit. | Input Volt.
1‘ [A] 100[v] | 115[v] | 230[V]
% N 0.0 - - -
— 92 N 1.0 824 | 832 | 825
=X N
= N 1.5 84.0 85.0 85.3
) A e O =P O
c 8 i 4 NG 2.0 85.1 85.6 86.4
S o = 3.0 85.8 86.6 87.9
= ¥ A 4.0 86.1 86.7 88.6
80 ?\ 5.0 86.0 86.9 88.9
N 55 85.2 86.5 88.7
76 N
N - . - R
72 N - - - -
0 2 4 6 — ~ ~ ~

Load Current [A]

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

- a4 - BC-10887




— CO$EL

Input Voltage [V]

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

Model KLNA120F-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2.Values
---F-- Load 50%
—#&A—— Load 100% Input Power Factor
1.0 m Voltage
QR s ?é?ﬂ L V] Load 50% | Load 100%
08 \\\‘ W\ :\\\ 80 0.993 0.999
5 N ‘\\\ 85 0.992 0.999
S e N \] 100 0.971 0.996
pu N WA 115 0.967 0.991
[} E_
g 200 0.894 0.948
o- 04 N N 230 0.864 0.929
N
i\ \ 264 0.482 0.558
0.2 N N 280 0.470 0.494
N N — - -
0.0 \
50 100 150 200 250 300
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Model KLNA120F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---fF-- InputVolt. 115V
——O—-- |Input Volt. 230V Load Power Factor
10 T —————— = {_ﬁ_ Current Input Volt. | Input Volt. | Input Volt.
W D S Al 100(v] | 115v] | 230v]
08 / N S O 0.0 0391 | 0.320 | 0.108
o V4 N 1.0 0943 | 0934 | 0.759
g o g N 15 0966 | 0.950 | 0.809
% / / \, 2.0 0.969 0.969 0.834
2 iy A\ 3.0 0.989 | 0.960 | 0.886
o 04 &7 N 40 0.994 | 0984 | 0912
7 R 5.0 0.996 | 0.991 0.929
02 H# N 5.5 0999 | 0994 | 0935
& N\ — - - -
0 2 4 6 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KLNA120F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Input 1vl.'k‘_l.‘_l.rl. 'LYLrL‘_L‘,A rL'A'A‘_A'A'\' AAAAA Load 100 %
Current
[20A/div] Primary inrush current
135A
I I I ﬁ l ﬂ Secondary inrush current
Input , " " 53A
Voltage i
[1 OOV/diV] ' ' '
Time [100ms/div]
Input Voltage 230V
Frequency . 60 Hz
Input v SAMAAIMAAAAY A ~ Load 100 %
Current
[A/div] Primary inrush current
29.1A
| l l l Secondary inrush current
Input " " 21A
Voltage ” l
[200V/div] | | | | " '
Time [100ms/div]
Primary inrush current Secondary inrush current

- 7 - BC-10887
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Model KLNA120F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Standards Input Violt Note
100 [V] 115 [V] 240 [V]
DEN-AN Both phases 0.15 0.18 0.40 Operation
One of phases 0.28 0.34 0.73 Stand by
IECB0950-1 Both phases 0.16 0.19 0.39 Operation
One of phases 0.30 0.35 0.73 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.
BC-10887
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Model KLNA120F-24

ltem Line Regulation

Temperature 25°C
Testing Circuitry _Figure A

Object +24V5A

Input Voltage [V]

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

1.Graph 2.Values
-=-=-EF-- Load 50%
£x Load 100% Input Output Voltage
24.60 Voltage \Y|
94.50 S \‘\‘ V] Load 50% Load 100%
X N 80 24.248 24.246
. 24.40 85 24.248 24.246
Q N
22430 N N 100 24.248 24.246
=) it 115 24.248 24.246
2 24.20
"g'_ . Y 200 24.248 24.246
32410 N N 230 24.248 24.246
24.00 264 24.248 24.246
Y | 280 24.248 24,246
23.90 [ N \ N — - -
23.80 N
50 100 150 200 250 300

- BC-10887
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Model KLNA120F-24
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Obiject +24V5A
1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- |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]
' O) 0.0 24272 24271 24.272
= 24.40 N 1.0 24252 | 24251 | 24.252
Q N
82430 q 1.5 24251 | 24251 | 24.251
S s B & B —a— 2.0 24250 | 24.250 | 24.250
57 AN 3.0 24.249 | 24.248 | 24.249
g 2410 N 4.0 24.248 24.247 24.247
24.00 N 5.0 24.246 24.246 24.246
N 55 24.246 24.245 24.246
23.90 N
N - - - -
23.80 - - - -
0 2 4 6 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KLNA120F-24

ltem Dynamic Load Response

Temperature 25" C

Testing Circuitry Figure A

Object +24V5A

Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
- @] t1 t2
Min.Load (0A) «——
Load 100% (5A)
AN ONINININE W r\‘r\VJ
/ N
/
500mV/div
10 ms/div 100 ms/div
Min.Load (0A) «—
Load 50% (2.5A) AN DA NN AINAN
/r' \\J N NN N ~
/
V
500mV/div
10 ms/div 100 ms/div
Load 30% (1.5A) «—— \
Load 100% (5A) W
50mV/div
10 ms/div 10 ms/div
* The characteristic of AC115V is equal.
- 11 - BC-10887
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Model KLNA120F-24
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V5A
1.Graph 2.Values
—A—— Input Volt. 115V
—-—O—"-- Input Volt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
< 250 0.0 230 230
£ “i 05 15 20
200
% \ 1.0 10 10
= \ 1.5 20 20
S 150
£ \ 2.0 15 15
(o8
2 100 \ 3.0 15 15
\ 4.0 10 10
50 \ 5.0 15 15
\ - 5.5 15 15
0 & 2 G - - -
0 2 4 6 _ _ _
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] —
] |
i i
l T1
1< >
Fig. Complex Ripple Wave Form
12 - BC-10887
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Model KLNA120F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry _Figure C
Object +24V5A
1.Graph 2.Values
—A—— |nput Volt. 115V
—-—O—-- Input Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[Al 115 [V] 230 [V]
250 0.0 240 240
= 05 25 30
— 200
@ \ 1.0 25 25
'g \ 15 35 35
) 150 \ 2.0 25 25
o
(o}
¥ 100 \ 3.0 30 30
\ 4.0 25 25
50 \ 5.0 25 25
0 - - -
0 2 4 _ i _
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
T2 [mVp-p
| Y
T1
™~
Fig. Complex Ripple Wave Form
13 - BC-10887
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Model KLNA120F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure C
Object +24V/5A
1.Graph 2. Values
---EF-- InputVolt. 115V
—2A—— |nput Volt. 230V Ambient Ripple Voltage [mV]
300 \ Temperature | Input Volt. Input Volt.
\ < [°C] 115 [V] 230 [V]
= 250 < -30 45 45
E N -20 40 40
200
% \\ Y -10 30 30
= N 0 20 20
L 150
o ) 10 15 15
g 100 N ) 25 30 30
o : 50 15 20
50 . 55 15 15
70 15 15
) =)
0 i . B - - -
-40 -20 0 20 40 60 80 _ _ _
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10887
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Model KLNA120F-24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V5A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—+—O—-- Input Volt. 230V Ambient Output Voltage [V]
24.60 < Temperature | Input Volt. | Input Volt. | Input Volt.
s N N °C] 100v] | 115(v | 230[v]
' \\ N -30 24185 | 24.186 | 24.189
. 24.40 AN -20 24207 | 24.207 | 24.209
[0]
25430 A L8 -10 24223 | 24.223 | 24.223
£ < N
9 A | 0 24234 | 24234 | 24.234
3 2420 < N 10 24.243 | 24.242 | 24.243
g 24.10 \\ \\ 25 24246 | 24.246 | 24.246
24.00 N 50 24250 | 24.251 | 24.250
. N
N N 55 24250 | 24.250 | 24.250
23.90 N A\
y L\ N 70 24243 | 24243 | 24.243
23.80 A\ - - - -
-40 20 0 20 40 60 80 — a : 3
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10887
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Model KLNA120F-24

ltem Output Voltage Accuracy Testing Circuitry  Figure A

Object +24V5A

1.Output 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 - 70°C
Input Voltage : 85 - 264V
Load Current : 15 - 5A
* Output Voltage Accuracy = (Maximum of Qutput Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage

2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maximum Voltage 50 115 1.5 24.256
— 125 0.1
Minimum Voltage -20 115 5 24.207
- 16 - BC-10887
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Model KLNA120F-24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry _Figure A
Object +24V/5A
1.Graph 2.Values
Time since Output
24.60 start Voltage
24.50 [H] M
0.0 24.246
> 2440 05 24.250
Q
> 24.30 1.0 24.251
S 24.20 2.0 24.251
3 24.10 3.0 24.251
3 4.0 24.252
24.00
5.0 24,252
23.90 6.0 24,252
23.80 7.0 24,252
0 2 4 6 10 8.0 24.252
Time [H]
Input Volt. 230V
Load 100%
- 17 - BC-10887
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Model KLNA120F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V5A
1.Graph
Load 100% Input Volt. 115V
Output
Volt.
[5V/div]
0 .
Load 100% Input Volt. 230 V
Output
Volt.
(5V/div]
0
Input
Volt. 0 ,\M
Time [100ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
115V 505.5 19.5 525.0 30.5 36.0
230V 494.5 20.0 514.5 37.3 36.0
Output
Volt.
Input
Volt.
BC-10887
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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.

Model KLNA120F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24V5A
1.Graph 2.Values
--~-EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 . - Voltage [ms]
j \‘ V] Load 50% | Load 100%
A\ 80 60 30
y N \
E \‘ 85 60 30
@ 100 X — 100 60 30
= By T——T\1 12 115 60 31
o, \ A
=) d\ = T \ 200 60 31
§ 0 \ 230 73 37
= 264 74 37
A . 280 86 41
AJ \ - - -
LN \
50 100 150 200 250 300

19 - BC-10887
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Model KLNA120F-24
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry _ Figure A
Object +24V5A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—=O—"-~ |nput Volt. 230V Load Time [ms]
1000 - Current input Volt. | Input Volt. | Input Volt.
£ = [A] 100[v] | 115[V] | 230[V]
0.0 - - -
£ AN
= 1.0 155 156 190
s 100 15 105 106 123
@ 2.0 80 80 95
“é& 3.0 52 53 62
8 0 4.0 39 39 48
@ 5.0 30 31 37
8 55 26 28 32
8
= - - - -
3]
= 0 2 4 6 _ _ _ -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10887
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Model KLNA120F-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _Figure A
Obiject +24V5A
1.Graph 2.Values
---EF-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 < Temperature \Y%|
. WY [°C] Load 50% | Load 100%
5 N N 230 40 57
> \\ N -20 41 58
Qo N N -
8 50 ’\ N A 10 41 58
E N 0 41 59
= pu g o 10 41 59
a 40 == 0w fR-=-4-EF~ Nk t
£ L N 25 42 60
AN 50 43 61
N N
20 \\ N 55 43 62
N ) 70 43 63
0 - - -
-40 20 0 20 40 60 80 — : -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10887
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Model KLNA120F-24

ltem Overcurrent Protection

Temperature

25°C

Testing Circuitry _Figure A

Object +24V5A

1.Graph 2. Values
Input Volt. 115V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
J V] 115[V] 230[V]
N
e 22.8 6.14 6.33
> § 21.6 6.21 6.41
o 20 ~ - - -
g 19.2 6.39 6.58
S 16.8 6.57 6.76
§_ 14.4 6.77 6.94
El 12.0 6.97 7.14
10.0 7.16 7.32
0 - - -
0 4 8 12 — i )
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 10V to OV.
- 22 . BC-10887
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Model KLNA120F-24
ltem Overvoltage Protection Testing Circuitry _Figure A
Object +24V5A
1.Graph 2.Values
A Input Volt. 115V
---EF~- InputVolt. 230V Ambient Operating Point [V]
36 < Temperature Input Volt. Input Volt.
\ N °C] 115[V] 230[V]
Q N -30 30.40 30.46
S 34 \ \ -20 30.70 30.70
c
3 i \\ -10 30.99 30.99
]
N\ N T &
=t N 0 31.22 31.22
£ 32 Pt
® =4 N 10 31.46 31.46
é{ M N 25 31.80 31.81
N
30 . 50 32.39 32.34
\ N 55 32.51 32.51
A
N N 70 32.80 32.80
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. :
BC-10887
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Electronic 10T Temperature Chamber
P Switch > > P supply »1 Electronic
ower Su -
AC Power PPy DC Load ¥ I l7
Supply Power Meter
Oscilloscope
A 4 |
.| Relay Unit
> DVM

Data Acquisition/Control Unit

Figure A
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
—Pp > > > Load
A
|—|1 = PE
I
.| Effective value .
> Voltmeter Leakage Current _  Effective Value of Voltmeter[V]
Value [A] 1k [Q]
Figure B ( DEN-AN))
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
g » — Load
Pe 4
1.5kQ£0.1%
500Q+0.1% [l
Il

| 0.22uF£1.0%
2
e}
H
e
0.022uF£1.0% |32

| |
I J
p| Effective value Leakage Current  Effective Value of Voltmeter{V]
Voltmeter Value [A] 500 [Q]

Figure B ( IEC60950-1 )

. o4 - BC-10887
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NN OOO

AC Power
Supply Power Meter

Temperature Chamber

Measuring
board
- »| Electronic
"] Power Supply | . == cz%\ R DC Load
Hin.i SN "
150mm_ I l
Oscilloscope
BW:20MHz
0.1 pF
(Ceramic capacitor)
22 uF
(Electrolytic capacitor)
Figure C
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