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Remark:

Unless specified the test condition shall be
Input voltage / Frequency: 230 [Vac] /50 [Hz]
Load current: 36.0 [A]
Baseplate temperature: 25[°C]
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1. Input Current (by Load Current)
TestCircuitry :  Figure A
Graph Value
’ Load Input Current [Aac]
0 Current Input Voltage
7 [A] | 115[Vac] | 230 [Vac] | 277 [Vac]
: 6 0.00 0394 0.686 0.813
g \ 7.20 2183 1.306 1.265
2 14.40 4,189 2,207 1.973
g 21.60 6.245 3173 2.752
KR TR 880 | 8345 | 4165 | 3582
e lSNad - e -230[Vadl - 277[Vad 36.00 | 10.490 5173 4,388
2. Efficiency (by Load Current)
TestCircuitry :  Figure A
Graph Value
) Load Ffficiency [%]
o —— Current Input Voltage
b ” Al | 115 Vac] | 230 [Vac] | 277 [Vac]
=t 0.00
: :i 720 | 85315 | 86107 | 85322
79 1440 | 87578 | 89311 | 89.047
" 2160 | 87.881 | 90.002 | 89.989
T 2880 | 87.385 | 90077 | 90.149
—e—115[Vad - ¢ -20[Vac] - o~ 277 [vad 3600 | 87.053 | 89.837 | 90.017
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3. Power Factor (by Load Current)
Test Circuitry : Figure A
Graph Value
o P Load Power Factor
0.900
- Current Input Voltage
0.700 [A] 115 [V&]C] 230 [VHC] 271 [VaC]
000 | 0128 | 0035 | 0.029
+ 0.500
720 | 0976 | 0807 | 0698
0300 14.40 0.992 0.920 0.857
o0 21.60 0.996 0.952 0.911
0.100
2880 | 0998 | 0965 | 0,936
0 10 20 30 40
Load Corrent (4] 36.00 0.999 0.973 0.950
—e— 115 [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 9 One of phases 0.44 1.20 1.45 Stand by
Fiqure B-2 Both phases 0.25 0.60 0.74 Operation
9 One of phases 0.44 1.20 1.45 Stand by
4
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5. Inrush Current

Test Circuitry : Figure A C1: Input Voltage (200V/div)
C4: Input Current (20A/div)

Input Voltage : 100 [Vac] Input Voltage : 277 [Vac]

(100ms/div) (100ms/div)

@ Primary Inrush Current ~ :12.5[A] @ Primary Inrush Current  : 37.1[A]

(@ Secondary Inrush Current :28.3 [A] (@ Secondary Inrush Current :14.0 [A]
Remark:

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

(DPrimary inrush current

(2Secondary inrush current
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6. Line Regulation

Test Circuitry :

Graph

Figure A

Change input voltage from 85 to 277 [Vac]

Value

30.000

29.800

29.600

29.400

29.200

29.000

Output Voltage [V]

28.800

28.600

28.400

28.200

28.000

0 50

—e— 50% Load

[Vac]

Input Voltage

Output Voltage [V]

Load Factor

50% Load 100% Load

63.00

28.900

28.810

100 150 200

Input Voltage[Vac]

100% Load

100.00

28.900

28.810

115.00

28.900

28.810

200.00

28.900

28.810

230.00

28.890

28.810

250 300 2??. DD

28.890

28.800

7. Load Regulation

Test Circuitry :

Graph

Figure A

Change Load Current from 0 to 36.0 [A]

Value

30.000

29.800

29.600

29.400

29.200

29.000

Output Voltage [V]

N
®
[}
Q
=}

28.600

28.400

28.200

28.000

0

—e— 115 [Vac]

10

20
Load Current [A]

230 [Vac]

R N 7.20

Load

Output Voltage [V]

Current

Input Voltage

[A]

115 [Vac]

230 [Vac]

277 [Vac]

0.00

29.000

29,000

28.990

28.960

28,970

28.970

14.40

28.930

28.930

28.940

21.60

28.900

28,900

28.900

28.80

28.800

28.850

28.860

30 40 36|00

28.810

28,810

28.820

277 [Vac]
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8. Ripple Noise
Test Circuitry : Figure C —_— C2: Outputvoltage  (10mV/div)
BW: 20MHz
Waveform
AR e
” vz;mn:mlmv | H?W
; g
w.wmw»Wv.mwmw»»;#.w.wl:«mu.ww«-.ww,.«m JMJ 1"“%
\T w ‘;“‘ R »ﬂ il lwmw ‘ WWW“I ,i
'WW W&WWW‘W WM " i L lmwg
wmw-‘wiwwww;wwwwwﬁfmmwwwwwrwmg« e
; 3
;. . - ; B vi: s n v VAV'i!‘SII‘n;V &
E Vpp.BDZZmV'o.”! :‘ : 24614mV V2 2291 ml ! @
(5ms/div)
9. Dynamic Load Response
Test Circuitry : Figure A C2: Output voltage  (500mV/div)
Load Current 3.5[A]<->32[A] C1: Output current  (11.85A/div)
Waveform Load changes from 10% to 90% of rated
current.
Vs n! y:- -’-\:; & h: "ic .Wmvl |2§A"|:lll ::B::u Pu:;ha mi?
A \
L .
)r__ ir-_— Jr--
- ‘“;“ o ::‘:'; - - ,;W:“l;l;f;. Vl:l;.-Z!mV VNA-;I;”Z.G)I‘#;R o @
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10. Rise Time Characteristics by AC ON

Test Circuitry : Figure A C1: Input voltage (200V/div)
C2: Outputvoltage  (5V/div)

Input Voltage 100 [Vac] Input Voltage 277 [Vac]

Load Current 36.0 [A] Load Current 36.0 [A]
(100ms/div) (100ms/div)

11. Rise Time Characteristics with RC Signal

Test Circuitry : Figure D C1: Input voltage (500V/div)
C2: Output voltage  (5V/div)
C3: RC signal (10V/div)

Input Voltage 100 [Vac] Input Voltage 277 [Vac]
Load Current 36.0 [A] Load Current 36.0 [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  (5V/div)
N T = /?_, Q i || @] o CW X Norm 10ms/ Tightes e 4‘:‘ o : N R w2, ) = Norm 10ms/ Tightes
Usds  Delete  Sueemhot MiShge  Zmm et T Amotation 24V 625 MSa/s 50ms Sample Uuds  Debete  Soeombet WS  lom  Meter AT Ametation 214V 625 MSa/s 50 m Sample

Vpp: 337.35V Bo:2sm 205

s Z6ms 1o asms@

Input Voltage
Load Current
(10ms/div)

115 [Vac]
36.0 [A]

Graph

300

250

Hold-up Time [ms]
G N
3 8

=
(=]
o

50
0
0 10 20
Load Current [A]
—e—115[Vac] - ® -230[Vac]

30

277 [Vac]

40

2024-04-17

Vop: 3735V B sm 205
wow ol ow By BN

o6 26ms |/M3&zus@

Input Voltage 277 [Vac]
Load Current 36.0 [A]
(10ms/div)
Value
Load Hold-up Time [ms]
Current Input Voltage
[A] | 115[Vac] | 230 [Vac] | 277 [Vac]
0.00
7201 1290 | 1780 | 2390
14.40 68.0 93.0 124.5
21,60 46.2 62.6 84.2
28.80 35.0 47.8 62.4
36.00 27,6 379 50.2
PBSE10289267A
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13. Over Current Protection
Test Circuitry : Figure A
Graph Value
35 Load Current [A]
Output
0 Input Voltage
Voltage [V]
2 115 [Vac] 230 [Vac]
?P 20 28.00 41.200 41.200
f; . 23.33 41.200 41.200
° y 18.67 41,200 41,200
14.00 41,300 41,300
9.33 41.200 41.200
* o 10 B 40 50 4.67 41.200 41.200
e 115 [Vac] == =230[Vac]

10
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14. Minimum Input Voltage for Regulated Output Voltage
Test Circuitry : Figure A
Graph Value
% Baseplate Input Voltage [Vac]
® 1 ) Temperature Load Current
v [°C] Load 50% | Load 100%
=" 40 72.0 73.0
25 74 73.0
] 75 726 730
“ ? OBasepIaf:Temp::ture [’C?O ? ”
15. Over Voltage Protection
Test Circuitry : Figure A
Graph Value
"EL L L [ T Baseplate Qutput Voltage [V]
B Temperature Input Voltage
B °C] 100[Vac] | 277[Va]
B 40 36.160 36.160
1 25 36.450 36.460
. 30 36.570 36.570
- - OBaseplatzeOTempe:zure[ °C6]O ? 100
—e— 100 [Vac] 277 [Vac]
11
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16. Conducted Emission

Input Voltage : 115Vac/230Vac 50Hz

Load : 100 %

120
1o 110
100 100
50 ;/’\\M 0
80T Wy 80
[ >
% T CR102 Basicsbds (115Vi zm Haglceba8 (115
S t ]
£ 0T £ &0
3 ]
5 g 3 50
a0t 40
30 El
20T 20 lf
10 10
0 !
10k 20 30 50 100k 200 300 500 i M M SM 1M 10k 20 30 50 100k 200 30 500 1M a0 s fou
Frequency in Hz Frequency in Hz
30054 0159 CE102 115VAC EUTS L 30054 0160 CE102 115VAC EUTS N
PK+_MAXH CE102 Basic+6dB (115V) ———  PK+_MAXH CE102 Baslc+6dB (115V)
Fig. 16.1 MIL-STD-461F CE102 Result, ECD1000A28, 115V, Line and Neutral
1201 120
1ot o
100 100
LR o 90
80 L\V"\/u 80
2 o} CE102 B 2 7 CE102 Basic:0dE (220v]
g T g
£ st = &0
] L E
& st 3 =0
401 \ 40
ELR 0
201 W MJ 20 \U
101 10
10k 20 30 S0 100k 200 300 500 ™ M 3IM O SM O 10M 10k 20 3 5 0k 200 00 0 M Mo s oM
Frequency in Hz Frequency in Hz

30054 0150 CE102 230VAC EUTS L
PK+_MAXH

CE102 Basic+9dB (220V)

30064 0149 CE102 230VAC EUTS N
PK+_MAXH CE102 Basic+9dB (220V)

Fig. 16.2 MIL-STD-461F CE102 Result, ECD1000A28, 230V, Line and Neutral
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17. Radiated Emission

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

BT E
sot ok
=T FLES
4071 £
£ §
3 st 2
E [ \ E ’MM. A '
I | | | M‘““‘-wa L SR TR
10t ‘W«M’,l y ol
or 107
10t 201
1k 20 30 50 100k 200 300 500 1M 2M 3M SM  10M 20 30M 10k 20 30 50 00k 200300 500 M 2M 3M SM fOM 20 30M
Frequency in Hz Frequency in Hz
30054 0155 RE102 10k-30M 115VAC EUTS 30054 0154 RE102 10k-30M 230VAC EUTS
PKs_CLRWR PK+_CLRWR
Fig. 17.1 MIL-STD-461F RE102 10kHz to 30MHz Result, ECD1000A28, 115V and 230V
72 saT
50t
&0
50T
50 ok
Si 0 §1 3ot
3 g 1
£ 3 =
H T 207
3 3 -
. /\ ¢ W"\\Mj\/\‘/‘\’
b w' o
0 -0t
30M ' © 6 70 &0 50 100 200M 30M ‘k 50 s 70 0 0 t00M 2004
Frequency in Hz Frequency in Hz
30054 0161 RE102 30M-200M 115V EUTS VER 30054 0162 RE102 30M-200M 115V EUTS HOR
PK+_CLRWR PK+_CLRWR
Fig. 17.2 MIL-STD-461F RE102 30MHz to 200MHz Result, ECD1000A28, 115V, Vertical and Horizontal
72 72
50 50
50 50
gldo gau r
2 3
g 2
£ 30 £ st
T H
B 3
20 20
“ : W
[ ot
30M ’ 5 s 70 & 50 f00M 2000 30M ' s w70 e %0 0w 200m
Frequency in Hz Frequency in Hz
30054 0154 RE102 30M-200M 230V EUTE VER 30054 0163 RE102 30M-200M 230V EUTS HOR
PH+_CLRWR PK+_CLRWR

Fig. 17.3 MIL-STD-461F RE102 30MHz to 200MHz Result, ECD1000A28, 230V, Vertical and Horizontal
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84T BT
801 60T
50 sof
401 40T

: :
-0t 107
ZE;M 300 400 500 600 700 800 S00 1G ZD;M 3;)0 450 50‘0 5(;0 760 5(‘)0 960 1IG
Frequency in Hz Frequency in Hz

30054 0176 RE102 200M-1G 115V EUT5 VER
PK+_CLRWR

30054 0175 RE102 200M-1G 115V EUT5 HOR

PK+_CLRWR

Fig. 17.4 MIL-STD-461F RE102 200MHz to 1GHz Result, ECD1000A28, 115V, Vertical and Horizontal

B4T
60T
s0T

40

Level in dBVim

ot

e

200M 300 400 500 600
Frequency in Hz

30054 0173 RE102 200M-1G 230V EUTS VER
PK+_CLRWR

700

800 900 1G

Level in dByVim

200M 300 400 500 600 700 800 S00 1G
Frequency in Hz

30054 0174 RE102 200M-1G 230V EUTS HOR

PK+_CLRWR

Fig. 17.5 MIL-STD-461F RE102 200MHz to 1GHz Result, ECD1000A28, 230V, Vertical and Horizontal

s0T
w0l
-]
0T

50T

e

Level in dBuUV/m

.
w’W
30T
20+

10+

1G 26 3G 4G 5G
Frequency in Hz

30054 0182 RE102 1G-10G 115V EUTS VER
PK+_CLRWR

7

8 9 101G

0T

0T

70T

60T
§ e
a7 i
£ Makh
T 40 W
g
4

30T

20¢+

10T

16 26 3G 4G G 6 7 8 9101G
Frequency in Hz

30054 0183 RE102 1G-10G 115V EUTS HOR.

PK+_CLRWR

Fig. 17.6 MIL-STD-461F RE102 1GHz to 10GHz Result, ECD1000A28, 115V, Vertical and Horizontal
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20 0T

80 BD:

70 7ot

60 sl
E £ T
2% 3 st :
° = L
e ]
ER: M 3 aof . Lo M
3 3 3 A "

30 wl

20 ZD:

10 10t

1 % w48 s 6 7 8 910 S 20 4 s 5 7 8 si00

Frequency in Hz

30054 0180 RE102 1G-10G 230V EUTS VER
PK+_CLRWR

Freguency in Hz

30054 0181 RE102 1G-10G 230V EUTS HOR
PK+_CLRWR

Fig.17.7 MIL-STD-461F RE102 1GHz to 10GHz Result, ECD1000A28, 230V, Vertical and Horizontal

2

Level in dByVim
i
1

&

Frequency in GHz

30054 0184 RE102 10G-18G 115V EUTS VER
PK+_CLRWR

Level in dBpv/m

10 1 12 13 14 15 16 17 it
Frequency in GHz

30054 0185 RE102 10G-18G 115V EUTS HOR
PK+_CLRWR

Fig. 17.8 MIL-STD-461F RE102 10GHz to 18GHz Result, ECD1000A28, 115V, Vertical and Horizontal

Level in dBuV/m

10 1 12 13 14 15 1% 17 18
Frequency in GHz

30054 0187 RE102 10G-18G 230V EUTS VER
PK+_CLRWR

Level in dByVim

10 11 12 13 14 15 16 17 18
Frequency in GHz

30054 0186 RE102 10G-18G 230V EUTS HOR
PK+_CLRWR

Fig. 17.9 MIL-STD-461F RE102 10GHz to 18GHz Result, ECD1000A28, 230V, Vertical and Horizontal
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Fig. 17.10 MIL-STD-461F CE102 and RE102test set-up
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18. Figure of Test Circuitry
Temperature Chamber
cecronc | | (]I .
I - I > | Electronic
P Switch » » Power Supply Ny
AC Power ™ DC Load
Power Meter
Supply <
Oscilloscope
A
v |
g Relay Unit
4 DVM
Data Acquisition/Control Unit
Figure A Test circuity for general performance measurement
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Adjustable
. AC Voltmeter Power Supply DC Ammeter Load
AC Input Line - oa
—> @ > —> —
FG
1.5kQ+0.1%
@ 500Q+0.1%
- 0.22uF+1.0%
S
>
o)
S
i@ Effective Value of Voltmeter [V]
0.022uF£1.0% | ° Leakage Current[A] =
[ I I 500[Q]
N 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 > P > ) L »

1.5kQ+0.1%

®— 500Q+0.1%

0.22uF+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
1 Voltmeter

Figure B-2 Leakage current measurement (IEC62368-1, refer to IEC60990 Fig.5)
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+Vout \‘ )
ECDA Load
-Vout /, )
Oscillo
Common passive probe scope
1:10
Figure C Ripple voltage measurement
| 1
| ECDA I
I |
I
| RC-A bﬁl OUTPUT
: | OFF ON
: RC-B
I |
I |
I
| RC-C (b
I |
I |
I |
I |
_________ -
Figure D Turn on by RC measurement
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