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Model KHNABOF-12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—  Input Volt. 100V | 2.Values
-=-~-fF+~-- InputVolt. 115V
=0~ |Input Volt. 230V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Voit.
\ [A] 100[V] 115[V] 230[V]
0.00 0.021 0.024 0.040
< 150 0.45 0.152 0.142 0.095
‘qc: 0.90 0.256 0.235 0.150
5 1.35 0.357 0.325 0.200
g 1o 1.80 0.461 0.417 0.253
3
g 2.25 0.563 | 0.507 | 0.303
0.50 2.70 0.667 0.598 0.354
3.15 0.774 0.691 0.405
3.60 0.883 0.787 0.457
0.00 4.50 1.092 0.973 0.561
0 10 20 30 40 50 4.95 1202 | 1070 | 0616

L.oad Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KHNABOF-12
Temperature 25°C
item Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —Ae. Input Voit. 100V | 2.Values
---F~~- InputVolt. 115V
—=0O=—-- |nput Volt. 230V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 115[v] | 230[V]

80 \ 0.00 0.36 0.42 0.54
5 N - 0.45 7.00 6.95 7.19
5 60 )@//ﬂ 0.90 13.13 13.04 13.37
3 # 1.35 19.41| 19.28| 19.41
& /{ AN 4 on nE Q7 o 74 25 on
5 4 ‘/‘r . 1.80 25.87 25.71 25.80
£ 3 o N 2.25 32.09 31.88 31.80
2.70 38.29 38.03 37.80
20 / D 3.15 4460 | 4429| 43.80
E/a/u : \ 3.60 51.00 50.60 49.90
0 &F— ; 4.50 6390 | 63.30| 62.10
o0 - 10 20 30 40 50 4.95 7030| 6960 68.10

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KHNAGBOF-12
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-~-FF~-- Load 50%
—4&—— Load 100% Input Efficiency
100 Voltage [%]
\ [\ Load 50% Load 100%
90 : N\ 80 85.3 84.6
= @\g—a—-—-"‘”ﬁ B Ng o 85 85.9 85.4
L - A ~ 0
_ 90 86.2 86.1
> 80
= 100 86.3 86.8
S 115 86.8 87.2
5 70 2 - -
w 200 87.6 89.2
N\ 230 87.0 89.2
60 264 85.9 88.9
X 280 85.4 88.6
50
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC- 10819
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Load Current [A]

load current.

Note: Slanted line shows the range of the rated

Model KHNAGOF-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph e Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—=0—-= |nput Volt. 230V Load Efficiency [%)]
100 Current Input Volt. | Input Valt. | Input Volt.
. [A] 100[v] | 115[v] | 230[V]
90 T 0.00 . i '
- peme e BIRIT 0.45 784 | 790 | 764
> Wl A \ 0.90 837 | 843 | 822
£ g 1.35 84.9 85.5 84.9
8 \ 1.80 85.8 86.3 86.0
£ . . . ) ) .
N 2.25 86.3 86.8 87.0
2.70 86.6 87.2 87.7
60 |- \
\ 3.15 86.7 87.3 88.3
3.60 86.6 87.3 88.5
50 4.50 86.8 87.2 89.2
0.0 1-0 2~O 3.0 4.0 5.0 4‘95 86'3 87.2 89.1
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Model KHNAB0F-12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Obiject
1.Graph 2.Values
~wwfFp}-- Load 50%
—&—— Load 100% Input Power Factor
10 : Voltage
L v] Load 50% | Load 100%
80 0.596 0.614
0.8 N
- 85 0.581 0.599
2 AN N
o \ 90 0.672 0.587
$ 06— :
- \\&\ 100 0.570 0.585
§ o \ ,a\m 115 0.547 0.566
’ \ 200 0.460 0.494
A% 230 0.456 0.481
0.2 X 264 0.429 0.446
280 0.423 0.442
0.0
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 KHNABOF-12
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —=A—— Input Volt. 100V | 2.Values
---f+-- InputVolt. 115V
—-—O—-- Input Volt. 230V Load Power Factor
10 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100}V] 115[V] 230[V]
0.8 \ 0.00 0.170 0.155 0.058
= \ 0.45 0.459 0.427 0.328
‘g 0.90 0.513 0.483 0.389
e = 1.35 0544 | 0516 | 0.421
2 ~§ ° 1.80 0562 | 0.536 | 0.443
a N 2.25 0570 | 0547 | 0456
\\ 2.70 0.574 0.553 0.464
N 3.15 0.576 0.557 0.470
(5' A 3.60 0.578 0.558 0.474
0.0 4.50 0.585 0.566 0.481
6o 10 20 30 40 50 4.95 0584 | 0565 | 0.481
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Model KHNABOF-12
Temperature 25°C
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 115V
l Frequency 60 Hz
Input vt AN Ay Iy Ay Ay Ay Ry Ay ey U i A s Zuies Svin i i en e Load 100 %
Current
[20A/div] Primary inrush current :
176 A
Input Secondary inrush current :
Voltage 28A
[100V/div]
Time [50ms/div]
’’’’’’’ Input Voltage 230V
, Frequency 60 Hz
Input V T Load 100 %
Current
[20A/div] Primary inrush current :
35.5A
Y NAAAA AN
Input l A \ A l\ A [\ \ \ \ H \ {\ H {\ Secondary inrush current :
Voltage 19A
aoven | LRV VDUV

Primary inrush current

[50ms/div]

Secondary inrush current

7 BC - 10819
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Model KHNAGOF-12
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 115 [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
[EC60950-1 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 - 10819
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Input Voltage [V]

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

Model KHNABGOF-12
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +12V4.5A
1.Graph 2.Values
--=-E+-- Load 50%
2 Load 100% input Output Voltage
12.50 < Voltage V]
\ V] Load 50% Load 100%
12.40 \ 80 12.232 12.228
= N
% 12.30 \ \ 85 12.232 12.228
E m 5 & :,:E g 90 12.232 12.228
o 1220 \ 100 12.232 12.228
= 44K 40 NN 49 D90
é- 12.10 \\ ' A [ IRV | AV RS F4 L0
= N\ 200 12.232 12.228
O N
12.00 |- N N 230 12.232 12.228
11.90 N\ \‘\\ 264 12.232 12.228
\ 280 12.232 12.228
11.80 '
50 100 150 200 250 300

9 - BC - 10819
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Model KHNABOF-12
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +12V4.5A
1.Graph ——A— Input Volt. 100V | 2.Values
-=--fFF=-~- InputVolt. 115V
—:=Q=——= |nputVolt. 230V Load Output Voltage [V]
12.50 ’ Current input Volt. | Input Volt. | Input Volt.
: Q [A] 100v] | 115]V1 | 230[V]
12.40 N 0.00 12.235 | 12.235 | 12.235
% 12.30 \\ 0.45 12.235 12.234 12.234
g S - N\ 0.90 12.234 12.234 12.234
o 1220 > 1.35 12.233 | 12.233 | 12.233
5 210 N\ 1.80 12.233 | 12.233 | 12.233
g s 2.25 12.232 12.232 12.232
12.00 N 2.70 12.231 12.231 12.231
11.90 | 3.15 12.230 12.231 12.230
N 3.60 12.230 12.230 12.230
11.80 450 12.228 12.228 12.228
0 10 20 30 40 50 4.95 12.227 | 12.227 | 12.227
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC - 10819
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Model KHNAB0OF-12
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +12V4.5A
Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
— 11 2 |

Min | nad (DAY « 3
IVEEE 1. LS AN \\.II \l

Load 100% (4.5A)

|
200mv/div
2 ms/div 20 ms/div

Load 30%(1.35A) «—

Load 100% (4.5A) —-—r—umn— —i&-—

200mV/div
2 ms/div 20 ms/div
* The characteristic of AC115V is equal.
- 11 - BC - 10819
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Model KHNAGBOF-12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +12V4.5A
1.Graph 2. Values
Input Volt. 115V
Input Volt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
= 250 0.00 25 70
E 0.45 15 95
g 200 0.90 20 100
0]
= \ 1.35 50 25
% 190 N\ 1.80 55 60
2 100 2.25 15 55
o 2.70 15 15
50 3.15 20 15
: 3.60 20 20
0 : 4.50 25 15
0.0 1.0 2.0 3.0 4.0 5.0 4.95 30 20
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] —>l“I<'
Fig. Complex Ripple Wave Form
- 12 - BC-10819
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Model KHNABOF-12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +12V4.5A
1.Graph 2.Values
Input Volt. 115V
Input Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 V]
250 0.00 30 75
z 0.45 20 105
o 200 0.90 30 110
S - 1.35 60 30
& N 1.80 65 75
.§ 100 |25, 2.25 20 70
e . 2.70 20 20
50 f&\ \ < 3.15 25 25
Ay &_\g,-aﬂs;"\‘?(é 3.60 30 35
0 — " 4.50 35 35
0.0 1.0 2.0 3.0 4.0 5.0 4.95 40 35
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
st ge 12 [mVp-pl
v
0
T1
Fig. Complex Ripple Wave Form
- 13 - BC - 10819
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Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

Model KHNAGB0F-12
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V4.5A
1.Graph 2.Values
---B-- lLoad 115V
—A—  Load 230V Ambient Ripple Voltage [mV]
300 Temperature Input Volt. Input Volt.
[°C] 115 [V] 230 [V]
< 250 |k e N -30 70 40
E, -20 45 30
g 200 -10 40 25
£ 0 35 20
2 150
; NN 25 25 20
g 55 20 15
Q.
od 100
70 20 15
OR
50 Lo - _ N
0 ; i | . _ -
40 20 0 20 40 60 80 — N i

14 - BC - 10819
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Model KHNAB0F-12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V4.5A
1.Graph —— |nput Volt. 100V | 2.Values
-=~=FF~~- InputVolt. 115V
—-—O0—- InputVolt. 230V Ambient Output Voltage [V]
12,50 Temperature | InputVolt. | Input Volt. | Input Volt.
N\ Q [°C] 100[v] | 115[v] | 230[V]
12.40 X N -30 12.213 | 12213 | 12.213
= 1230 Q \ -20 12217 | 12217 | 12.217
o &
= hS _— -10 12.221 12.221 12.221
g 1220 - h‘ﬂi""k 0 12.224 | 12225 | 12.224
3 1240 \ N 25 12228 | 12.228 | 12.228
E . \ 55 12226 | 12.226 | 12.226
12.00 AN E 70 12,224 | 12.224 | 12.224
AN - - - -
11.90 b
N\ ~ - - -
11.80 ; \ : - - - -
-40 -20 0 20 40 60 80 . - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC - 10819
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Model KHNABOF-12
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +12V4.5A
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 - 55°C
Input Voltage : 85 - 264V
Load Current : 0 - 4.5A
* Qutput Voitage Accuracy = £{Maximum of Output Voitage - Minimum of Ouiput Voitage) / 2
. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2. Values
tem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 115 0 12.235 £0 401
Minimum Voltage -20 100 4.5 12.217 B o
- 16 - BC - 10819
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Model KHNAB0F-12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V4.5A
1.Graph 2.Values
Time since Output
12.50 start Voltage
12.40 . ]
' 0.0 12.227
2. 12.30 05 12.228
(]
§ 12.20 1.0 12.228
< 2.0 12.228
— 1210 -~ i s
5 1210 3.0 12.228
g 12.00 4.0 12.228
11.90 5.0 12.228
' 6.0 12.228
11.80 7.0 12.228
0 2 4 6 10 8.0 12.228
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
- 17 - BC - 10819
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Model KHNABOF-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V4.5A
1.Graph
[ Load 100% Input Volt. 115V ]
Output |
Volt. - -
[2Vidiv]i |
O k
" Load 100% Input Volt. 230V
L /_ \ J
Output
Volt. -
[2vidivi| [
0 \
Input
Time [50ms/div] Time [50ms/div)
2 Values [ms]
Input VoI, Time Td Tr Ts Th Tf
115V 60.5 7.8 68.3 39.5 8.8
230V 58.5 7.5 66.0 192.8 8.5
Output _G.)P%z____.____ff_ _____ 2
Volt. 10<y;’/ s \
s it i - it i
|
Input |
Volt. ] ]
Td Tr L Thi Tf
| I <>
I
Ts ' [
- 18 - BC - 10819
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Model KHNAGOF-12
Temperature 25°C
Item Hold-Up Time ‘ Testing Circuitry  Figure A
Object +12V4.5A
1.Graph 2.Values
---FEF-- Load 50%
= Load 100% Input Hold-Up Time
1000 R Voltage [ms]
- A \Y Load 50% | Load 100%
N LN 80 33 12
T N EPEL S = = T
5 100 N P i ) 45 18
X 3 / N
£ = ‘ 100 59 25
= i) 2\
&\
=] \5;/ 115 82 37
N 200 289 139
T — X
N S 230 391 192
X { 264 528 260
280 597 296
1
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 - 10819
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Model KHNABOF-12

ltem Instantaneous Interruption Compensation

Temperature

25°C

Testing Circuitry Figure A

Object +12V4.5A

1.Graph —A Input Volt. 100V | 2.Values

---EF-- InputVolt. 115V

—-—0—-~ InputVolt. 230V Load Time [ms]
10000 Current Input Volt. | Input Voit. | Input Volt.
£ [A] 100[v] | 115[v] | 230[V]
o) , AN 0.00 - - -
E % N
= 1000 S : 0.45 282 390 1770
S —a. B E e e e 0.90 147 205 945
© ol S O ~. :‘\@
o \K\l;i ' = 1.35 98 139 647
$ 100 A <
a i 1.80 73 104 488
E ‘A~*u,« - i
8 S 2.25 57 82 392
2 10 AN 2.70 48 68 329
2 3.15 40 57 281
2 - AN 3.60 35 48 246
©
*@ 1 4.50 26 37 193

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
- 20 - BC - 10819
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Model KHNABOF-12
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V4.5A
1.Graph 2 Values
---EF-- Load 50%
—24—— Load 100% Ambient Input Voltage
100 Temperature V]
[°C] Load 50% Load 100%
80 N\ -30 51 63
S \ 20 50 63
3 Ao ) \ 10 49 62
5 N i 0 49 61
Z CRBTET g 25 48 60
2 40 \
£ N\ \\ 55 46 60
AN 70 46 59
20 \
N — - -
N - : :
0 ~ ) }
-40 -20 0 20 40 60 80 . - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC - 10819
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Model KHNAB0F-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +12V4.5A
1.Graph 2.Values
——{0 Input Volt. 115V
==} Input Volt. 230V Output Load Current [A]
16 Voltage Input Volt. Input Volt.
V] 115[V] 230[V]
12.2 6.27 6.39
=12
= - - -
[@)]
8 - . -
S 8 - ] )
g- - - -
= . -
QO 4 -
0 - - .
0.0 2.0 4.0 6.0 8.0 __ - -
Load Current [A] - . .
Note: Slanted line shows the range of the rated - . .
load current.
Intermittent operation occurs when overcurrent
protection is activated.
- 22 - BC - 10819
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Model KHNAB0F-12
ltem Overvoltage Protection Testing Circuitry  Figure A
Obiject +12V4.5A
1.Graph 2.Values
—A—— InputVolt. 115V
---EF-- InputVolt. 230V Ambient Operating Point [V]
17.0 Temperature Input Volt. Input Volt.
\ [°C] 115[V] 230[V]
\ -30 15.76 15.70
= 16.0 e~ -20 15.80 15.76
5 ; < -10 15.88 15.86
< 0 15.93 15.91
‘-g 15.0 b7~ 10 N0 1 QQ
E \ ~J 1.V [ R v
é& N 55 16.33 16.27
14.0 70 16.44 16.40
N\ - - -
13.0 - - -
-40 -20 0 20 40 60 80 - _ K
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC - 10819
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Electronic

Switch

A 4

AC Power
Supply

A 4

0]

Temperature Chamber

Power Meter

Electronic
~ DC Load 1874

A\ 4
A\ 4

Power Supply

Oscilloscope

. AC Voltmeter
AC Input Line —

A

|

Figure A

»| Relay Unit

DVM

A 4

Data Acquisition/Control Unit

Adjustable

Power Supply Load

DC Ammeter

. AC Voltmeter
AC Input Line —»

1kQ

Y

v

PE“

Y

Effective value
Voltmeter

Effective Value of Voltmeter[V]
[0]

Leakage Current =
Value [A] 1k

Figure B { DEN-AN )

Adjustable

DC Ammeter Load

500Q%0. 1%

0. 022uF £1. 0%

%1 0001

Effective value
Voltmeter

A4

Power Supply I

PE A

1. 5kQ=+0. 1%

| |
L1
0. 22uF 1. 0%

Effective Value of Voltmeter[V]
500 [Q]

Leakage Current =
Value [A]

Figure B ( IEC60950-1)

- 24 -
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]
AC Power [

Supply Pawer Meter

Temperature Chamber

hlé%ars ring
R o »| Electronic
»1 Power Supply 01% \z\ R DC Load
A NG w
150mm
Oscilloscope
BW:20MHz
Ci= 0.1 uF

Figure C

{Ceramic capacitor)

C2= 22 uF
(Electrolytic capacitor)
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