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Remark:

Unless specified the test condition shall be
Input voltage / Frequency: 230 [Vac] / 50 [Hz]
Load current: 18.5[A]
Baseplate temperature: 25 [°C]
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1. Input Current (by Load Current)

Test Circuitry :

Graph

Figure A
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230 [Vac]
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2. Efficiency (by Load Current)

Value
Input Current [Aac]
Load
Current [A] Input Voltage
100 [Vac] | 230 [Vac] | 277 [Vac]
0.00 0.289 0.598 0.711
3.70 2.825 1.381 1.287
7.40 5.489 2.447 2.135
11.10 8.211 3.566 3.043
14.80 | 11.011 4,706 3.981
18.50 13.894 5.863 4,932
Value
Load Efficiency [%]
Current [A] Input Voltage
100 [Vac] | 230 [Vac] | 277 [Vac]
0.00
3.70 86.221 87.472 86.897
1.40 88.396 90.350 90.077
11.10 88.923 91.230 91.065
1480 | 88.816 | 91.476 | 91.412
18.50 | 88338 | 91.342 | 91374

Test Circuitry : Figure A
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3. Power Factor (by Load Current)

Test Circuitry : Figure A
Graph Value
1.000 Power Factor
0.900 Load
Input Voltage
oo Current [A] : :
100 [Vac] | 230 [Vac] | 277 [Vac]
000 | 0303 | 0.058 | 0.050
“ 0.500
370 | 0991 | 0866 | 0.777
0.300 1.40 0.998 0.947 0.904
0:200 11.10 0.999 0.967 0.942
1480 | 0999 | 0976 | 0958
0.000
: S & 1850 | 0999 | 0982 | 0.968
—e— 100 [Vac] 230 [Vac] 277 [Vac]
4. Leakage Current
Test Circuitry : See table Test Equipment: Simpson 228
Value
. . Leakage Current [mA]
Testing Measuring
Standard Circuitry Method Input Voltage Note
100 [Vac] 230 [Vac] 277 [Vac]
Figure B-1 Both phases 0.25 0.60 0.74 Operation
IECE2368-1 g One of phases 0.44 1.20 1.45 Stand by
Figure B-2 Both phases 0.25 0.60 0.74 Operation
g One of phases 0.44 1.20 1.45 Stand by
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5. Inrush Current

Test Circuitry : Figure A

Waveform

% A \/‘v WMN A

C1: Input Voltage
C2: Input Current

(200V/div)
(25A/div)

e A=A
(@ Zoov _~ @ ]lg'\?'i ~~~~~ ][ 7204
Input Voltage : 100 [Vac]
(100ms/div)

@ Primary Inrush Current  :14.0 [A]
(@ Secondary Inrush Current :33.5 [A]

Remark:

IR
JUE“JJM.\»wu\)MW! N
e sl VWA

. o

(100ms/div)

@ Primary Inrush Current 1 27.0 [A]

(@ Secondary Inrush Current :15.5 [A]

A surge current flown into Line-to-Line capacitor (3®) would be excluded as primary inrush current ().

2023-08-30
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6. Line Regulation
Test Circuitry : Figure A Change input voltage from 85 to 277 [Vac]
Graph Value
::ZZ nout Voltage Output Voltage [V]
Load Factor
e [Vac]
e 50% Load 100% Load
o - s 85.00 65.188
100.00 65.189 65.139
" o 110.00 65.188 65.139
64,400 200.00 65.189 65.140
230.00 65.183 65.136
T 277.00 65.180 65.135
7. Load Regulation
Test Circuitry : Figure A Change Load Current from 0 to 25.0 [A]
Graph Value
oo Output Voltage [V]
65.500 Load
e o0 Current [A] Input Voltage
65.400 100 [Vac] | 230 [Vac] | 277 [Vac]
P S R 0.00 | 65215 | 65213 | 65.24
370 | 65214 | 65.207 | 65.217
" e 1.40 65.214 65.205 65.215
oa00 11.10 65.213 65.205 65.214
1480 | 65.211 | 65201 | 65.215
o B B 1850 | 65204 | 65215 | 65.219
e 100[vac] -+ ~230[Vac] ~ o~ 277 [vac)
6
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8. Ripple Noise
Test Circuitry : Figure C C4: Output voltage
BW: 20MHz
Waveform

e o J = ]
[ o || e [ o [T [ b | | o e
(4ps/div)
(50mV/div)

9. Dynamic Load Response

Test Circuitry: Figure A
Load Current: 1.85[A]<->16.65 [A]

|
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Vpp:n/a B Vpp: 16664 o 2 50m BeS0ms n

RMS: 543.22 mV B vpp:d1v VoA VEIETA BV:18TA @

10 m::,:ﬂ 2y ‘ﬁf h
(20ms/div)
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(20ms/div)
(50mV/div)

———— C2: Output voltage
C4: Output current

(2Vv/div)
(10A/div)

Load changes from 10% to 90% of rated
current.
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10. Rise Time Characteristics by AC ON

Test Circuitry : Figure A C1: Input voltage

——— C3: Output voltage  (20V/div)

1335 3 (X : 13367 ] (.
« @ Y Q@ B b & o @ 7 tem 100ms/  Tegr 1 min ’“”?;EI a 0 @ v Q e & o, @ Norm 100ms/  TigrTsamin m?;ﬂ
Undo  Dele  Sueembol MeShgle  foom  Meter T Amotaion 6V 125 MSafs 500 ms Sample < Undo Delete  Soeenhot MeSgle  foom  Metw  F Amotation 6V 125 iisafs 500 ms Sample <
o v
RIS RN RN R RN R R ERR IR R R IR RR R IR RN RN T T
A AR AR AR AR A A AR A AL AR ALRARLAARARY oy
i T IR il
by
i i R =y
R R AR RN RN AR R LR R AR RO R AR |
AN I NN |EEEBEE RN IR ERE NN L O AN
Law v
, | :
o . i N YO reye L, T s
Vpp:295.96 V. B Vep:n/a [ 453 @205 2:258ms Vpp:809.25V B Vop:n/a & ¢ 48ms 2os 2488
tr:16.9832 ms Vpp: 68V V0V V263V BBV tr: 17.066 ms Bl Vpp: 68V Vi 0V vz e BV A ESBY
By £ AC BadC
v BT B v “XED ol @ | w6

Input Voltage 100 [Vac] Input Voltage 277 [Vac]
Load Current 18.5[A] Load Current 18.5 [A]
(100ms/div) (100ms/div)

11. Rise Time Characteristics with RC Signal

Test Circuitry : Figure D C1: Input voltage (500V/div)
——— C8: RC signal (10V/div)
C4: Output voltage  (20V/div)
Waveform

v [RRSE

s N

W

AR

f r
/ /
00V % @ 20 n‘\‘ “l[::w—m :
oo || “S5" || @ ee | -
Input Voltage 100 [Vac] Input Voltage 277 [Vac]
Load Current 18.5[A] Load Current 18.5 [A]
(100ms/div) (100ms/div)
8
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12. Fall Time / Hold-up Time

Test Circuitry : Figure A C1: Input voltage (200V/div)
C2: Outputvoltage  (20V/div)
Waveform
[Frress=-Tessrroowes: watos weoo zoto-va-zor
S B anaE L g Em e we W [0 B e QB L g e e
. & ,./\'\, .
IRV
a s
Vpp:2925V B Vpp:n/a B 26m 2 66m B 15 ms Ny Vipp: 799.5V B vpp:n/a Eo:a15m 265 m B35 ms N
|I n::ozoz.:.,ssm‘;ﬂ_ [} v;po::fv ?:Eu_ vi:ov VEBBY BBV @ |l ﬂ:;;::lmﬂ.:(‘r [} v:;z‘l.av\‘:r vi:ov VEeBY BBV @
Input Voltage 100 [Vac] Input Voltage 277 [Vac]
Load Current 18.5[A] Load Current 18.5 [A]
(10ms/div) (10ms/div)
Graph Value
0 Hold-up Time [ms]
Load m—w
nput Voltage
0 Current [A] P :
100 [Vac] | 230 [Vac] | 277 [Vac]
%150 D.DD _ _ _
2 3.70 115.5 158.0 215.5
71.40 59.8 8l.4 110.5
> 11.10 38.8 53.2 72.0
i 14.80 28.0 38.6 53.4
: e 18.50 21.6 304 | 416
—e— 100 [Vac] = ® =230 [Vac] 277 [Vac]
2023-08-30 PBSE1027326AA
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13. Over Current Protection
Test Circuitry : Figure A
Graph Value
"’ Load Current [A]
. Output Vot
NPpUt VoItage
Voltage [V] P :

%0 100 [Vac] 277 [Vac]
gﬂ“o 65.00 21.030 21.039
%30 61.75 21.061 21.072
’ 2 58.50 21.061 21.070

" 52.00 21.061 21.071

. 45,50 21.061 21.069

° Y s ” 39.00 21.062 21.069
=100 [Vac] == =277 [Vac] 3250 2105? 21066
Waveform C1: Input voltage (200V/div)
R C2: Output Current (10A/div)
N :_ Xxa Bt C3: Output voltage (20Vv/div)
‘ — ,:b Intermittent operation occurs when the
Ly “| outputvoltage is from 30.0V to OV.
%’}WZ wu:ﬂ:ﬁ;ﬁf’“ww - ok e ‘..%3
Input Voltage 230 [Vac]
Output Short
(200ms/div)
10
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14. Minimum Input Voltage for Regulated Output Voltage

Test Circuitry :

Figure A

Graph

90

80

70

Input Voltage [Vac]
N w ey wv (o2}
o o o o o

[N
o

o

-40 -20 0 20 40 60 80 100

Ambient Temperature [ °C]

—e— Load 50% Load 100%

15. Over Voltage Protection

Test Circuitry :

Figure A

Graph

90

80

70

Output Voltage [V]
N w B w D
o o o o o

=
o

o

2023-

-40 -20 0 20 40 60 80 100

Baseplate Temperature [°C]

—e— 100 [Vac] 277 [Vac]

08-30

Value
Baseplate Input Voltage [Vac|
Temperature Load Current
[°C] Load 50% Load 100%
-40) 70 79
25 il 79
80 70 79
Value
Baseplate Output Voltage [V]
Temperature Input Voltage
°C] 100 [Vac] 277 [Vac]
-40 84.290 84.170
25 84.580 84.580
80 84.990 84.990
PBSE1027326AA
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16. Conducted Emission

Input Voltage : 115Vac/230Vac 50Hz Load : 100 %

10T

CE102 Basic 9

601

Level in dBuY

501
a0t
301

20T

1071

10k 20 30 50 100k 200 300 500 1 2 3M SM 10M
Frequency in Hz

PK+_CLRWR

CE102 Basic_8 CE102 Basic_9

Fig. 16.1 MIL-STD-461F CE102 Result OFD1200A65, 115V, N

107

CE102 Basic_9
CETUZ Daslc &

601

Level in dBuY

50T
a7
30T

20T

101

10k 20 30 50 100k 200 300 500 1M 2M 3 SM 100
Frequency in Hz

PK+ CLRWR

CE10Z Basic_6 CE102Z Basic_3

Fig. 16.2 MIL-STD-461F CE102 Result OFD1200A65, 115V, L1

12
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0 T
X

moT
100
90,

801

70+ CE102 Basic 9
1 CCI0Z DAzl &

601

501

Lewvel in dBuY

40T

30T

201

101

10k 20 30 50 100k 200 300 500 1M 2N 3M SK 100
Frequency in Hz

PK+_CLRWR CE102 Basic_8 CE10Z Basic_%

Fig. 16.3 MIL-STD-461F CE102 Result OFD1200A65, 230V, N

"MoT
100+

90

80T

CE102 Basic_9
CET0Z BaslE &

701

601

50T

Level in dBpy

a7
307
201

101

10k 20 30 50 100k 200 300 500 1 2M 3M SM 106
Frequency in Hz

PK+_CLRWR CE102 Basic_6 CE102 Basic_9

Fig. 16.4 MIL-STD-461F CE102 Result OFD1200A65, 230V, L1
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0 T
X

Fig. 16.5 MIL-STD-461F CE102 test environment
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17. Figure of Test Circuitry

Temperature Chamber
cecrons || IO ——
P Switch g > Power Supply — ectronic
AC Power N DC Load
Power Meter
Supply o
Oscilloscope
A
v |
> Relay Unit
>
> DVM
Data Acquisition/Control Unit
Figure A Test circuity for general performance measurement

15
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0 T
X

Adjustable
) AC Voltmeter Power Supply DC Ammeter Load
AC InputLine - oa
—> B J > —> >
FG
1.5kQ+0.1%

@ 500Q+0.1%

0.22pF£1.0%

Effective Value of Voltmeter [V]

%T 0FBA0T

0.022uF£1.0% Leakage Current [A] =
° I I 500 [Q]

Effective value
Voltmeter

Figure B-1 Leakage current measurement (IEC62368-1, refer to IEC60990 Fig.4)

Adjustable
AC Voltmeter Power Supply DC Ammeter Load

AC InputLine > @ > N L 5

1.5kQ+0.1%

®— 500Q+0.1%

0.22pF+1.0%

%T 0FBA0T

9100pF+1.0% Effective Value of Voltmeter [V]

Leakage Current [A] =

500 [Q)]

0 20kQ+0.1% —{ 6200pF+1.0%

Effective value
= Voltmeter

Figure B-2 Leakage current measurement (IEC62368-1, refer to IEC60990 Fig.5)

16
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0 T
X

Power Supply Load

+Vout ( /\ l\ )
+
Cc1 c2

-Vout (I\ ( 2
300mm
Nuta

— @
C1:0.1uF 1.56m 509
C2:47uF Coaxial Cable R
C3:4700pF
R:50 Q Oscilloscope
c3
Figure C Ripple voltage measurement (JEITA RC-9131D)

X601 Position

]
re2 () N
/ ON
OFF — RC
-S signal
Figure D Turn on by RC measurement
17
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