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Remark:

Unless specified the test condition shall be
Input voltage / Frequency: 230 [Vac] /50 [Hz]
Load current: 58.4 [A]
Baseplate temperature: 25[°C]
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1. Input Current (by Load Current)

Test Circuitry : Figure A
Graph Value
0 Input Current [Aac]
5 Load
) Carrent [A] Input Voltage
7 100 [Vac] | 230 [Vac] | 264 [Vac]
% ’ 0.00 0.161 0.381 0.453
; i 11.68 1.742 0.854 0.805
" 23.36 3.402 1.518 1,363
? 35.04 5,069 2,201 1.946
: v 46,72 6.823 2,917 2,562
L ey 58.40 8.601 3.641 3,187
e 100[Va] - @ -230[vac] - o~ 264 [vac)

2. Efficiency (by Load Current)

Test Circuitry : Figure A
Graph Value
. Efficiency [%]
8 Load
. Input Voltage
Current [A]
84 /—\\ 100 [Vac] | 230[Vac] | 264 [Vac]
£” 0.00 : : :
£ 1168 | 83.022 | 85432 | 85.833
76 2336 | 84289 | 86944 | 87.347
" 3504 | 84231 | 87.055 | 87.469
46.72 | 83394 | 86588 | 86.988
S P 58.40 | 82346 | 85.892 | 86.270
—e— 100 [Vac] 230 [Vac] 264 [Vac]
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3. Power Factor (by Load Current)

Test Circuitry : Figure A
Graph Value
1.000 o Power Factor
0.900 LUad | V |
nput Voltage
. Current [A]
0.700 100 [Vac] | 230 [Vac] | 264 [Vac]
g 0.00 0.193 0.031 0.023
= 0.500
11,68 | 0970 | 0837 | 0770
0.300 23.36 0.987 0.932 0.900
0200 35.04 0.991 0.960 0.942
0.100
4672 | 0993 | 0973 | 0961
oo w0 @ 5840 | 0995 | 0980 | 0.971
—8— 100 [Vac] 230 [Vac] 264 [Vac]
4. Leakage Current
Test Circuitry : See table Test Equipment: Simpson 228
Value
. . Leakage Current [mA]
Standard (':;I' I?EEE? MI;Z?I:I ;l;g Input Voltage Note
Y 100 [Vac] 230 [Vac] 264 [Vac]
Fiqure B-1 Both phases 0.18 0.45 0.52 Operation
IEC62368-1 g One of phases 0.34 0.80 0.93 Stand by
Fiqure B-2 Both phases 0.18 0.45 0.52 Operation
g One of phases 0.34 0.80 0.93 Stand by
4
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5. Inrush current

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

Norm 100 ms/ omplet ERE a Norm 100 ms/ Complete "3}

156 Msafs 0s ample 5 e e y N 15.6 Misas 0s Sample

EIvp+: 46,44 ElvVp=-182A

woy E BT
(100ms/div) (100ms/div)
@ Primary Inrush Current  : 6.3 [A] @ Primary Inrush Current  :15.0 [A]
(@ Secondary Inrush Current :18.2 [A] (@ Secondary Inrush Current :11.0 [A]
Remark:

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

(DPrimary inrush current

(@Secondary inrush current
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6. Line Regulation

Test Circuitry : Figure A Change input voltage from 85 to 264[Vac]
Graph Value

o Output Voltage [V]

12.800 | tV |t

e Pt TOTage Load Factor

' [Vac]

12.400 50% LOad 100% LC'ad
§ . 85 12,087
g M:SOO 100 12.087 12.067
" oo 110 12,087 12.068

1400 200 12.087 12.068

- 230 12,087 12,069

L e 264 12.087 12.069
7. Load Regulation
Test Circuitry : Figure A Change Load Current from 0 to 58.4[A]
Graph Value

o Output Voltage [V]

12.800 Load

e Input Voltage

‘ Current [A]

12.400 100 [VaC] 230 [VaC] 264 [VaC]
E”'m i — 0.00 [ 12,098 | 12097 | 12.097
3311:800 1168 | 12,094 | 12,094 | 12.093
. 23.36 | 12.090 | 12.090 | 12.090

1400 35.04 | 12.087 | 12.087 | 12.087

4672 | 12079 | 12079 | 12.079

L e o 5840 | 12.067 | 12.069 | 12.069
—e— 100 [Vac] 230 [Vac] 264 [Vac]
6
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8. Ripple Noise

Test Circuitry : Figure C C2: Outputvoltage  (50mV/div)
BW: 20MHz

[EVpp: 2.14 mV

EY som % i ,
(2us/div) (200ms/div)

9. Dynamic Load Response

Test Circuitry : Figure A C2: Output voltage  (200mV/div)
Load Current 5.8 [A]<->52.6 [A] C4: Output current  (20A/div)

PR Load changes from 10% to 90% of rated
2044 156 Msafs 0s Peak Detect
1 current.

[EVp-: 476 mv

EY oo “¥
(10ms/div)
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10. Rise Time Characteristics by AC ON

Test Circuitry : Figure A

100ms/  Complete ')

[ E Dly:
200v/

Input Voltage 100 [Vac]
Load Current 58.4 [A]
(100ms/div)

11. Rise Time Characteristics with RC signal

Test Circuitry : Figure D

15.6 Hisafs § Peak Detect

[Etr: 108748 ms
10y

Input Voltage 100 [Vac]
Load Current 58.4 [A]
(100ms/div)

2022-01-25

C1: Input voltage (200V/div)
C2: Outputvoltage  (5V/div)

T Nom  100ms/  Complete 4%

8.33 MSa/s 0s Sample

B Dy: 522.7348 ms

0wy EY sv =
Input Voltage 230 [Vac]
Load Current 58.4 [A]
(100ms/div)

C2: Output voltage  (5V/div)
C3: RC signal (10V/div)

15.6 Hisafs § Peak Detect

Input Voltage 230 [Vac]
Load Current 58.4 [A]
(100ms/div)
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12. Fall time / Hold-up Time

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

Norm 10ms/ Complete '] Norm 10ms/ [
156 MSafs 25.09998ms  Sample : « e | e | = i 833MSafs  25.039%2ms  Sample :

Input Voltage 100 [Vac] Input Voltage 230 [Vac]

Load Current 58.4 [A] Load Current 58.4 [A]
(10ms/div) (10ms/div)
Graph Value
e Hold-up Time [ms]
? Load
120 Input Voltage
\ Current [A]
o \ 100 [Vac] | 230 [Vac] | 264 [Vac]
s 0.00 : : .
fa \ 11.68 | 1270 | 1280 | 1276
o - 23.36 60.0 60.0 60.0
N 35.04 39.4 39.4 39.1
) 46.72 27.6 27.6 28.3
R P 58.40 21.8 21.8 20.9
—&— 100 [Vac] 230 [Vac] 264 [Vac]
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13. DC OK and IOG signal

Test Circuitry : Figure D
C1: Input voltage (500V/div) C3:DCOK (10Vv/div)
C2: Output Voltage (10v/div) C4:10G (10v/div)

(200ms/div)

2022-01-25

00msf ] o o r ] [ Complete
20ms  Peak Detect o i . | 2ims  Peak Detest

MAAAAAA

B wow
Load Current : 58.4A

Complete
167 Wisafs 235600025  Peak Detect

Load urrent : 58.4A

(100ms/div)

W0ms|  Complete

v ““EX tou

10
PBSE1436268B



POWERBOX
Mastering Power

P R
B X | compny® EVALUATION DATA OFI700A12

12Vdc / 58.4A

14. Over Current Protection

Test Circuitry : Figure A
Graph Value
H Load Current [A]
__________ ) Output
= —/ Input Voltage
\ Voltage [V]
o \ 100 [Vac] 230 [Vac]
Ee 8 ! 12.00 58.787 58.790
g 6 11.40 66.760 66.838
. 10.80 67.333 67.418
. 9.60 68.762 68.819
i 8.40 70.272 70.339
0 10 20 3foad C::)rent [AS]O 60 70 80
100 [Vac] 230 [Vac]

C4: Output Current (20A/div)

Intermittent operation occurs when the
output voltage is from 8.4V to OV.

Input Voltage 230 [Vac]
Output Short
(200ms/div)

11
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15. Minimum Input Voltage for Regulated Output Voltage
Test Circuitry : Figure A
Graph Value
? Baseplate Input Voltage [Vac]
” Temperature Load Current
- ' load 50% | Load 100%
= 40 7 74
20 7 7
- 0 n 74
. 25 72 75
0 45 IE 76
16. Over Voltage Protection
Test Circuitry : Figure A
Graph Value
B Baseplate Output Voltage [V]
: T T 1 T Temperature Input Voltage
r [°C] 100 [Vac] 230 [Vac]
tu 40 15,750 15,750
s 20 | 15870 | 15870
S 0 15.870 15.870
' 25 15.860 15.860
Z 55 | 15860 | 15860
—e— 100 [Vac] 230 [Vac]

12
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17. Conducted Emission

Input Voltage

100
90
80
70

60

230Vac / 50Hz

Load 100 %

50

Level in dBpV

40

3oi

207

0 + t t t

150k

Preview Result 2-AVG

300 400 500

800 1M

EN55032 AC Table A.10 Class B QP

2M 3M  4M 5M 6 8 10M 20M
Frequency in Hz

30M

Preview Result 1-PK+
EN55032 AC Table A.10 Class B AV

L 2 Final_Result QPK L 2 Final_Result CAV
Table Conducted emission test result (230Vrms / 50Hz Line L)
Frequency | QuasiPea | CAverag | Limit | Margin Line PE Corr.
(MHz) k e (dBpv) | (dB) (dB)
(dBuV) | (dBuV)
0.201750 44.43 - 63.54 19141 L1 GND 11.2
0.201750 - 40.89 53.54 12.64 | L1 GND 11.2
2.818500 30.18 - 56.00 25.82 | L1 GND 11.2
2.818500 - 28.69 46.00 1731 L1 GND 11.2
22.749000 43.15 - 60.00 16.85 | L1 GND 11.2
22.753500 - 39.72 50.00 10.28 | L1 GND 11.2
Fig. Conducted emission test environment
13
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18. Figure of Test Circuitry

Temperature Chamber
cecrons || IO ——
»  Switch > > Power Supply |<] ectronic
AC Power N DC Load
Power Meter
Supply <
Oscilloscope
A
A 4 |
> Relay Unit
>
> DVM
Data Acquisition/Control Unit
Figure A Test circuity for general performance measurement

14
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0 T
X

Adjustable
AC Voltmeter Power Supply DC Ammeter Load

AC InputLine —» o > } L

FG

1.5kQ+0.1%

@ 500Q+0.1%

0.22uF£1.0%

Effective Value of Voltmeter [V]

%T 0FSA0T

0.022pF+£1.0% Leakage Current[A] =

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 > @ > ) L 5

1.5kQ+0.1%

®— 500Q+0.1%

0.22uF£1.0%

%T 0FBM0T

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

Leakage Current [A] =

500 [©)]

0 20kQ£0.1% —{ 6200pF+1.0%

Effective value
= Voltmeter

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

15
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+Vout  ( /\ l\ )
+
Power Supply Load
Cc1 Cc2
-Vout Y ( ?
300mm
| — @ q
C1:0.1uF 1.5m 509
C2:47uF Coaxial Cable R
C3:4700pF
R:50 Oscilloscope
C3
Figure C Ripple voltage measurement (JEITA RC-9131D)
+Vout
Load
-Vout
AUX
Power Supply 1k
106 ( —— m--m e e
A
ocok ( - -
A
AUX_RC
10G
RC1 Signal
DC OK
Signal
RC2 - -
AUXG -RC
signal
o O I
Figure D Alarm signal measurement
16
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