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Model LFP300F-24-TY

load current.

Note: Slanted line shows the range of the rated

Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph — A inputVolt. 100V |2.Values
-=-=-EF=-=- InputVolt. 200V
——0—-- |nputVolt. 230V Load Input Current {A]
5.0 Current input Volt. | Input Voit. | Input Vot
N [A] t00[v] | 200v] | 230[V]
40 0.0 0.158 | 0.200 | 0.224
— . I\
= N\ 2.0 0707 | 0470 | 0.436
et N
E .0 AN 4.0 1228 | 0717 | 0648
3 & 6.0 1.748 | 0.958 | 0870
= P .8 8.0 2280 | 1.174 | 1.088
2 2.0 edlio
£ /( g [S0 10.0 2.824 | 1420 | 1.284
pd H=- N\ 12.0 3370 | 1.678 | 1.492
10 &8 N 15.0 4200 | 2071 | 1.824
B7§/" - y 16.5 4620 | 2274 | 1997
0.0 - - - -
0 4 8 12 16 - - - -
Load Current [A]
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Model LFP300F-24-TY
Temperature 25°C
item Input Power (by Load Current) Testing Circuitry Figure A
QObiject
1.Graph —2A—— InputVolt. 100V |2.Values
“==El~~- |nputVolt. 200V
—-=0—-=- |nputVolt. 230V Load Input Power [W]
500 Current Input Volt. | input Volt. | Input Volt,
A [A] 100[V] | 200[V] | 230[V]
400 5 s 0.0 8.1 8.0 8.0
g X 2.0 67.8 67.0 67.0
" N
5 200 A& N 4.0 121.0] 1180 1180
g A 6.0 1734 | 1710 1700
5 / 8.0 226.2 2220 221.0
g 200 N 10.0 2811 2740| 2720
£ },/ N . . . .
N 12.0 335.3 326.0 325.0
100 /"/ ;\ 15.0 4200 | 4050 404.0
u/ 16.5 462.0 446.0 -444.0
0 - - - -
0 4 8 12 16 — - - "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 2 . BC-10632
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100 150 200 280 300

Input Voltage [V]

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

Model LFP300F-24-TY
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject .
1.Graph 2.Values
--=FF-- lLoad 50%
—A——  Load 100% input Efficiency
80 — o Voitage [%]
N AT B h M Load 50% | Load 100%
. TR O 75 824 82.4
- \ ) 85 B3.5 83.9
& N N 100 84.1 85.7
E;' 70 A b
c \ 120 84.9 86.7
L
é’ 200 85.9 88.5
w B0 A »
\\ \\ 230 86.8 88.9
N\ N 264 86.3 89.3
50 A N
Y N 280 86.3 89.3
N N - - :
40 \
50
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Model LFP300F-24-TY

load current.

Load Curren

t[A]

Note: Slanted line shows the range of the rated

Temperature 25°C
ltem Efficiency (by Load Currenf) Testing Circuitry  Figure A
Object .
1.Graph —2A—— InputVoit. 100V | 2.Values
wwmefBlew=  nput VoIt 200V
—=0—-=- |nputVolt. 230V Load Efficiency [%]
90 o Current Input Volt. | Input Volt. | Input Valt.
| g—BB @ ! (A toorvi | 2000v) | 230V
80 Zr N 0.0 - - -
— /7% ) 2.0 706 | 715 | 715
X - N
= 70 & N 40 792 | 805 | 812
5 6.0 82.9 84.0 84.5
2 8.0 84.7 86.3 86.7
iy 60 N
\\ 10.0 85.2 87.4 88.0
\\ 12.0 85.7 88.1 88.4
50 N\ 150 85.7 88.5 88.9
16.5 85.5 88.6 89.0
40 - - - -
o 4 B8 12 16 _ _ _ _
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Model LFP300F-24-TY

Input Voltage [V]

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

Temperature 25°C

ltemn Power Factor {by Input Voltage) Testing Circuitty  Figure A

Object .
1.Graph 2.Values

---FF-- Load 50%
—&— Load 100% Input Power Factor
1.0 N Voltage
N LR i V] Load 50% | Load 100%

0.9 e 75 0.999 0.999
- =N 85 0.997 0.999
=] ~
g 08 100 0.994 0.999
L 120 0.990 0.996
g 07
% 200 0.938 0.981
& 06 230 0.884 0.967

264 0.841 0.925
0.5 280 0.785 0.877
0.4
50 100 150 200 250 300

- 5 - BC-10632
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Load Current [A]

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

Model LFP300F-24-TY
Temperature 25°C
Iltem Power Factor (by Load Current) Testing Circuitry Figure A
QObject .
1.Graph —A—— inputVoit. 100V | 2.Values
--=-FF~~- InputVolt. 200V
- —Q--= |nputVolt. 230V Load Power Factor
1.0 ar — _ Current Input Volt. | input Volt. | Input Volt.
T O- :g_,i 1 il [A] 100[v] | 2000v] | 230[v]
0.8 / _ 'g'.'/’"‘ Q 0.0 0536 | 0250 | 0.196
. [ w \ 2.0 0.960 | 0.723 | 0683
S 6l N\ 4.0 0.987 | 0836 | 0.796
e ] 6.0 0993 | 0896 | 0.856
s [ 8O | 0.996 | 0950 | 0.886
o 04 I N 10.0 0.997 | 0965 | 0.923
Iy :\ 12.0 0998 | 0974 | 0851
02 ¢ N 15.0 0.999 0.981 0.9687
N 16.5 0998 | 0980 | 0.970
0.0 ~ ; - -
0 4 8 12 16 — - . .
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Model LFP300F-24-TY

Input ln\ I
Il

I S
I S
mi————

——

-
=
—=

Voltage l “ H \H
[100V/div] | UU U\UHUIU’U UH\JJ\UUU_U\UHU e

Time [50ms/div]
on
et A
o S

Primary inrush current

[50ms/div]

Secondary inrush current

T

Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
|nput f‘_v V —— .AVI\VAVA \/\vﬁvl\vf\vf\vf\vf\vf\vf\ VA‘ Load 100 %
Currant
[20A/div] Primary inrush current ;

108A

Secondary inrush current :

148 A

230V
60 Hz
100 %

Primary inrush current :

254 A

Secondary inrush current :

13.2A
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Model LFP300F-24-TY
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Valt.
Standard Note
ares 100(V] | 200v] | 240[V]
DEN-AN Both phases 0.33 0.53 0.60 Qperation
One of phases 0.34 0.70 0.83 Stand by
IECE0950-1 | Both phases 0.24 0.50 0.57 Operation
One of phases 0.32 0.68 0.74 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 - 10632
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Input Voltage [V]

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

Model LFP300F-24-TY
Temperature 25°C
ltem Line Regulation Testing Circuifry  Figure A
Object +24V15A .
1.Graph 2.Values
---EF-- Load 50%
—24— Load 100% Input Output Voltage
Voitage V]
24.40 N b V] Load 50% | Load 100%
2430 N | 75 24.072 24.069
‘ N\ N
= N \ 85 24.072 24.069
& 24.20 100 24.072 24,069
8 . \ ' '
S 2410 N N\ 120 24,072 24.069
R —ﬂ%ﬁ T %‘“— 200 24.072 24.069
g : N 230 24.072 24.069
23.90 N ) 264 24,072 24.069
23,80 [N LY 280 24.072 24.069
: N N _ N N
23.70 N
50 100 150 250 300

BC - 10632
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Model LFP300F-24-TY
: Temperature 25°C
tem Load Regulation Testing Circuitry Figure A
Object +24V15A _
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt, 200V
— —©O—-- InputVolt. 230V Load Output Voltage [V]
Current input Volt. | Input Volt. | Input Valt.
24.40 ) [A] 100[V] | 200[V] | 230[V]
24.30 b 0.0 24.077 | 24.077 | 24.077
> W 20 | 24074 | 24.075 | 24.074
& 2420 4.0 24.073 | 24.074 | 24.074
§ 24.10 \\—‘g——u 6.0 24.073 | 24.073 | 24.073
E’_ 24,00 N 8.0 24.072 | 24.072 | 24.072
a3 10.0 24.071 | 24.072 | 24.071
23.90 12.0 24.071 24.071 24.071
23.80 :\ 15.0 24.069 | 24.089 | 24.069
L 16.5 24,069 | 24.069 | 24.069
23.70 - - - -
0 4 8 12 16 - - - N
Load Current [A]
Note: Slanted line shows the range of the rated
load currant.
- 10 - BC - 10632
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Madel LFP300F-24-TY

Temperature 25°C

Item Dynamic Load Response Testing Circuitry Figure A

Obiject +24V15A

Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms

l.oad Current
E— 1 2

F

»

Min. Load (0A) +—
Load 100% (15A)

100 mV/div

20 ms/div 20 ms/div

Min. Load {0A) «——
Load 50% (7.5A)

100 mV/idiv

20 ms/div 20 ms/div

— 11 — BC - 10832
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Model LFP300F-24-TY
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Obiject +24V15A
1.Graph 2.Values
——A  |nput Volt. 100V
—=0—-~ Inpui Volt. 230V Load Ripple Voltage [mV]
200 Current Input Voit. Input Volt.
180 " [A] 100 [V] 230 V]
S 0 15 15
= 160 ™
E 2 20 20
o 0 A 4.0 20 20
D 120 A\ .
= 100 & 8.0 25 25
= ] 8.0 30 30
g %0 S 10.0 35 30
x 60 12.0 35 30
40 : ———a_| 15.0 35 35
20 , N 16.5 35 35
o | I | — . :
0 4 8 12 16 — . N
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.
Note: Slanied line shows the range of the rated
load current.
T1: Due to AC input Line
T2: Due to Switching
T2
Ripple [mVp-p] S I
C Ry
4\ | | R | = T'TLHW
< T1 S
Fig. Complex Ripple Wave Form
12 - BC - 10632
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Model! LFP300F-24-TY
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure C
Object +24V15A _
1.Graph 2.values
——ofi— Input Volt. 100V
——0—-- InputVolt. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\ [A] 100 [V] 230 [V]
160 N 0.0 35 35
> 2.0 45 40
E, 140 . '
8 120 AN 4.0 50 45
n N
g \ 6.0 60 50
510 Y 80 85 60
S 80 8
= i 10.0 65 65
- 12.0 70 70
40 = N 15.0 75 75
20 N 165 85 85
0 - - -
0 4 8 12 16 — " n
Load Current [A]
Measured by 20 MMz 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
— ImVe-p}
A
< T S
Fig. Complex Ripple Wave Form
- 13 - BC - 10632
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Model LFP300F-24-TY
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V15A .
1.Graph 2.Values
-~~E~~- InputVoit. 100V
—A—— |nputVolt. 230V Ambient Ripple Voltage [mV]
200 < Temperature | Input Volt. Input Voit.
180 o O [°C] 100 [V] 230 [V]
: N AN
T N -30 70 70
5 160 <
E N -10 50 50
P ~ ) 0 40 40
2 120 N\ A\
= D, N, 25 35 35
£ 100 AN
> < \\ 50 35 35
45 80 L S
g N AY = - -
I I\,
© 60 N > — - -
40 \\\ 'E_'\\ﬁ - = =
20 - N - - -
0 AN _ N ;
-40 0 40 80 - - -
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC - 10632
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Model LFP300F-24-TY
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24\V15A .
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 200V
——O—-~ InputVolt. 230V Ambient Output Voitage [V]
Temperature | Input Volt. | input Volt. | input Volt.
24.40 N Q [°C] 100[v] | 200[v] | 230[v]
24.30 A W) -20 24,094 | 24.094 | 24.096
) N\ N
=) x\ N -10 24090 | 24000 | 24.080
0]
g 2420 < 0 24083 | 24.083 | 24.083
S 2440 ) N 10 24.076 | 24.077 | 24.076
‘g \\ ’A‘F\u 20 24,072 | 24.072 | 24.072
E 24.00 N 25 24.060 | 24.069 | 24.069
23.90 N b 30 24.085 24.066 24.065
N N 40 24.056 24.058 24.056
23.80 B, N
\ N 50 24.042 | 24.042 | 24.042
23.70 AN &0 24.026 | 24.026 | 24.026
40 -20 0 20 40 60 80 — ; » -
Ambient Temperature [°C]
L.oad 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC - 10832
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Model LFP300F-24-TY
ltem Qutput Voltage Accuracy Testing Circuitry Figure A
Object +24V15A

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 : 10 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 15A

* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voliage) / 2

. Qutput Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = % 100
Rated Output Voltage
2 Values
tem Temperature| input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]

' - 24.098
M_a>.<|mum Voltage 10 85 0 28 £0.1
Minimum Voltage 50 85 156 24.042

- 18 - BC-10632
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Model LFP300F-24-TY

Temperature 25°C
item Time Lapse Drift Testing Circuitry  Figure A
Object +24V15A _
1.Graph 2.Values
Time since QOutput
start Voltage
24.40 [H] V]
24.30 0.0 24.069
=
o 24.20 0.5 24.054
& 1.0 24.054
S 2410 [~ 2.0 24.053
‘g 24.00 3.0 24.052
3 2380 4.0 24.052
5.0 24,052
23.80 6.0 24,052
23.70 7.0 24.052
0 2 4 6 10 8.0 24.052
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC230V is equal,
17 - BC - 10632
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Model LFP300F-24-TY
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +24V15A
1.Graph
[ Load 100% Input Volt. 100V
Output
Volt.
[5V/div]
0
[ Load 100% Input Volt. 230V T
Output
Volt.
[5V/div]
0
oot o | E—AWMAWAAAWAAMAWY
Voit. 0 /\’
Time [50ms/div] Time [20ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 210.5 29.5 240.0 304 329
230V 188.3 29.3 2178 35.0 33.2
Qutput _80% ——d p——— N
Volt. 10% ¥ \
| s i M TE-——" TEETTR S
|
Input |
Volt. o
Td Tr 3y Th| Tf
D [ D> I <ol<—>
[
«— 1t 5 i
- 18 - BC-10632
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Model LFP300F-24-TY

Temperature 25°C

ltem Hold-Up Time Testing Circuitry Figure A
Object +24V15A .
1.Graph 2.Values
---EF-- Load 50%
——4—— Load 100% Input Hold-Up Time
1000 - . Voltage [ms]
\‘\ - I\ Load 50% Load 100%
_ AN 75 53 29
g N 85 54 29
o 100 < =, 100 55 29
E 1209 i I X [ ‘"5""‘—"—"—“’3}]"’”_
i-c—L o Y _ — v 120 58 30
o ] = J 200 63 33
E 1 N 230 65 34
5 >y 264 67 36
X a 280 63 36
1

50 100 1580 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 voliage.

- 19 - BC-10632
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Mode! LFP300F-24-TY

Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +24V15A |
1.Graph —A—— InputVolt. 100V | 2.Values
~~=E~-- InputVolt, 200V
—-—O—-- |nputVolt. 230V Load Time [ms)
1000 Current Input Volt. | InputVoit. | Input Volt.
£ - [Al 100[v] | 200[v] | 230[V]
g 0.0 - - -
F . A 2.0 106 213 228
5 1o —_——— = 4.0 55 114 120
h N R X 6.0 36 79 80
% LS e =
E_ = 8.0 28 55 61
8 10 ) i 10.0 22 46 47
» X 12.0 19 37 38
3 . 15.0 14 29 30
2 9 16.5 14 27 29
3 1
g - - - -
= 0 4 8 12 16 " N N "

Load Current [A]

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

- 20 - BC - 10532
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Model LFP300F-24-TY
Minimum Input Voltage

Item for Regulated Qutput Voltage Testing Circuitry  Figure A
Object +24V15A
1.Graph 2. Values
-~--F--- Load 50%
—2%4—— Load 100% Ambient Input Voltage
100 Temperature vl
X \\ [°C] Load 50% Load 100%
5 L\ O 20 35 48
\ N
= N \ -10 35 48
Q N Y
g 0 \\ \\ 0 35 48
5 \ 10 35 48
> [+y
= T 7 20 35 49
o 40 » A
& @- :{\ E- -EF - B4 - O \\t] -B 25 35 49
' N 30 35 49
20 \\ N
\\ \\ 40 35 49
\\ 50 35 50
0 60 36 50
40 -20 0 20 40 60 80 - - -

Ambient Temperature [°C]

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

YR BC-10632
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Model LFP300F-24-TY

ltem Overcurrent Protection

Temperature

25°C

Testing Circuitry _Figure A

Object | +24V15A

1.Graph 2 Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt, Input Volt,
S V] 100[V] 230[V]
= 24.0 29.35 29.40
= =~
] 22.8 29.48 29.53
o 20 ~J
& \ 21.6 29.61 29.68
g } 19.2 29.86 28,94
3 0 16.8 30.22 30.33
a 14.4 30.64 30.73
0 . - -
0 10 20 30 40 — j _
Load Current [A] - - -
Note: Slanted line shows the range of the rated — - -
load current.
Intermittent operation occurs when the output
voitage is from 14V 1o 0V.
22 . BC - 10632
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Model LFP300F-24-TY
ltem Overvoltage Protfection Testing Circuitry  Figure A
Object +24V15A
1.Graph 2 Values
— A InputVolt. 100V
-=-EF-- InputVolt 230V Ambient Operating Point [V]
Temperature Input Volt, Input Voit.
N °C] 100[V] 230[V]
33 A\ N 20 30.45 30.44
s N\ N : ' :
— N N -10 30.74 30.62
= \\ = Ff 0 30.91 30.92
o a4 \
o ) N 10 31.15 31.03
5 . N\ 20 31.32 31.32
g N\ N\ 25 31.44 31.44
© 29 A N a0 31.62 31.56
\\ \\ 40 31.85 31.73
Q N 50 32.03 31.97
27 60 32.26 32.14
-40 20 0 20 40 B0 80 _ R -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 923 . BC-10632
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Temperature Chamber
Electronic DEH:' - -
P Switch > »1 Power Supply lectronic ~N .
AC Power ™ OC Lead i/
Power Meter
Surnly Osci | loscope
A
Y
> Relay Unit
' DVH
Data Acquisition/Contro! Unit
Figure A
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjg:;:ble
— > )
F& A
1kQ
Effective value
> Vol|tmeter Leakage Current Effective Value of Voltmeter[Vl
Value [l = k2]
Figure B { DEN-AN )
. AC Voltmeter Power Supply DG Ammeter Adjustable
AC Input Line - N |, Load
re 4
1. 5kQ+0, 1%
5002+0. 1% [
I
- 0. 22uF 1. 0%
£
o
it
e
0.022uF 1. 0% |=
| |
[ _!
Effﬁgﬁ;&:i'“ Leakage Currant Effective Value of Voltmeter[V]
Value [A]l 500 [Q]
Figure B { IEC60950-1 )
- o4 - BC - 10632
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(HE] 22 pF
(Electrolytic capacitor)

Yemperature Chamber

Measuring
board
SR -
- _ D D |:] Power Supply | Electronic
AC Power Power Meter ] DG Load
Supply
Fat 3
v
150mm
<> Dscilloscope
EW: 20MHz

Figure C
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