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Model MODULE 9
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2.Values
---fF+--- Load 50%
—2&—— Load 100% Input Output Voltage
. Voltage I\
24.30 o~ V] Load 50% | Load 100%
24 20 7 | . 85 24.049 23.986

. ‘ | - 100 24.049 23.988

S 2410 | o I S 120 24.049 23.088

= B - na - R © i £ = [ -]

< 24.00 N " SRS N A . 200 24.048 23.987

5 R 1 R 1 230 24.048 23.988

£ 2390 | - : -

3 | N R 264 24.048 23.988
23.80 |-+ 1 x i - _ N
23.70 | i — - _

- [ | ‘ i | - - -
23.60 AN i | 1
50 100 150 200 250 300
Input Voltage [V]
Object -24V1.6A
1.Graph 2.Values
---f--- Load 50%
2 Load 100% Input Output Voltage
-24.40 ? Voltage \%]
gl T vl Load 50% | Load 100%
-24.30 T 85 24.052 ~23.990

2. -24.20 S | 100 -24.052 -23.990

> SR 120 -24.052 -23.990

8 2410 B e e

3 B R R - IhE - o 200 -24.051 -23.990

5 2400 CEAA—— A A A 230 -24.051 -23.991

8 23.90 264 -24.052 -23.991
-23.80 - - -
-23.70 ~ - -

50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model MODULE 9
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Obiject +24V1.6A
1.Graph —2A—— Input Voit. 100V | 2.Values
~---fF+--- Input Volt. 200V
—-—0O—-— Input Volt. 230V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
[A] 100[V] 200[V] 230[V]
0.00 23.985 | 23.986 | 23.989
= 0.30 23871 | 23.873 | 23.874
:'31 0.60 23.827 | 23.829 | 23.830
§ 7 0.90 23.793 | 23.796 | 23.796
‘g‘_ 1.20 23.759 | 23.761 23.763
3 R N 1.50 23.723 | 23.727 | 23.727
23.60 5 Y 1.60 23.712 | 23.716 | 23.717
g - ‘ RO 1.76 23.694 | 23.698 | 23.698
23.50 — — T — - - -
23.40 ‘ L B - - - 3
0.0 0.4 0.8 1.2 1.6 — - - -
Load Current [A]
Object -24V1.6A
1.Graph —2A——— Input Volt. 100V | 2.Values
--~fFr--- Input Volt. 200V
—-=0—"— Input Volt. 230V Load Output Voltage [V]
2420 Current Input Volt. | Input Volt. | Input Volt.
- \ Al 100[V] 200[V] 230[V]
24.10 1 T 0.00 -23.999 | -24.001 | -24.004
= 24.00 0.30 -23.882 | -23.883 | -23.885
§ 23.90 0.60 -23.837 | -23.839 | -23.840
° 0.90 -23.803 | -23.805 | -23.806
*a‘ -23.80 1.20 -23.771 | -23.774 | -23.774
g 23.70 1.50 -23.737 | -23.740 | -23.741
1.60 -23.726 | -23.729 | -23.730
-23.60 1.76 -23.709 | -23.711 | -23.712
-23.50 — - . .
0.0 0.4 0.8 1.2 1.6 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
. - BC-0913
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Model MODULE 9

Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +24V1.6A -

Load Current |

Min. Load (0A) «—

Input Volt. 100 V
Cycle

1000, mS

Load 100% (1. 6A)
\\
~
T
Vo
200 mV/div
100 ms/div 100 ms/div
Min. Load (0A) «—
Load 50% (0. 8A) N
| AT _
! r
- Mwm x[ [ r L
200 nV/div | ] I
100 ms/div 100 ms/div
* The characteristic of AC200V is equal.
_ 3 . | BC-0913
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Model MODULE 9
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object -24V1.6A -
Input Volt. 100V
Cycle 1000 mS
Load Current | I
Min. Load (0A)
Load 100% (1.6A)
~
—
200 mV/div
100 ms/div 100 ms/div
Min. Load (0A)
Load 50% (0. 8A)
‘Nmm
T
-
200 mV/div
100 ms/div 100 ms/div
* The characteristic of AC200V is equal.
- 4 - BC-0913
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Model MODULE 9
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2. Values
—2&A—— |nput Volt. 100V
—-—0—-— Input Volt. 200V Load Ripple Voltage [mV]
200 — Current Input Volt. Input Volt.
180 |- : :;?3, [A] 100 [V] 200 [V]
S 160 | - ’ ” R 0.00 10 10
) - e Rt M .
2 120 I O 20
= e N 0.90 25 25
g 100 }— - o B
° N 1.20 25 25
g Pr SRS S N S 150 25 25
© S A S 1.60 25 25
T j N 1.76 25 25
0.0 0.4 0.8 1.2 16 — n n
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]
1
| | | T Ll | I | |
T1
Fig. Complex Ripple Wave Form
] ] ] BC-0913
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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

Ripple [mVp-p]

T1

Fig. Complex Ripple Wave Form

Model MODULE 9
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object -24V1.6A
1.Graph 2.Values
—7A—— Input Volt. 100V
—-—0O—:— Input Volt. 200V Load Ripple Voltage [mV]
200 ; , ‘ . Current Input Volt. Input Volt.
180 | S R e \f;,ff,f;: (Al 100 [V] 200 [V]
S 160 T e ? \‘__ 0.00 10 10
E s | S SR 0.30 20 20
Q R - 0.60 20 20
g 120 ‘ :
= B - e 0.90 20 20
i - § ‘ 1.20 20 20
g 8O v N 150 20 20
e 60— T T TN 1.60 20 20
40 - S 1.76 20 20
| : N — N :
0.8 1.2 1.6 - - -

BC-0913




ZEEH

— CO$EL

Model MODULE 9
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2.Values
—2A—— |Input Volt. 100V
—-—0O—-— Input Volt. 200V Load Ripple-Noise [mV]
200 ‘ ( ‘ ‘ ‘ \ Current Input Volt. Input Volt.
mloo o L W | wom | o
< 160 [ : N 0.00 16 15
E 0| — \\ 0.30 30 30
o T e e A St 5 BN 0.60 30 30
@ 120 ‘ - i
] el IR AN 0.90 30 30
Z 100 b
P L b \ 1.20 35 35
a 80 bt e 4
b% ; RS S i 1.50 35 35
80 s S S A < 1.60 35 35
L S —av—a 1.76 35 35
20 r/‘ o e - - - -
0 * ‘ ‘ _ R -
0.0 04 0.8 1.2 1.6 _ N _

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

T2 [mvp-p]

Ll

T1

Fig. Complex Ripple Wave Form

BC-0913




ZEEH

— CO$EL

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
T2 [mVp-p]

Lkl

T1

Fig. Complex Ripple Wave Form

Model MODULE 9
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object -24V1.6A
1.Graph 2.Values
—24A—— |Input Volt. 100V
—:=0—-— Input Voit. 200V Load Ripple-Noise [mV]
200 1 ‘ 1 : Current Input Volt. Input Volt.
w0 [ T [A] 100 [V] 200 [V]
< 160 I N 0.00 15 15
E 140 ' 0.30 25 25
® 0.60 25 25
@ 120
9 100 : 0.90 25 25
o il 1N 1.20 30 30
a 80 +-—i—— - R
2 ‘ 1.50 30 30
© 60 ‘ ] . ]
e - o 1.60 30 30
40 |- | 1.76 30 30
20 - - -
0l ‘ ~ ; -
0.0 0.4 0.8 1.2 16 _ - -
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Model MODULE 9
item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2.Values
---fF--- Input Volt. 100V
—2&4&— Input Volt. 200V Ambient Ripple Voltage [mV]
200 Temperature Input Volt. Input Volt.
180 B [°C] 100 [V] 200 [V]
S 160 -20 80 80
E 140 -10 50 50
% 120 | 0 35 35
§ 100 i 10 35 35
° ‘ 20 30 30
g 8 T 25 30 30
60 30 30 30
40 — 40 25 25
20 50 20 20
0 70 20 20
-40 0 40 80 — N "
Ambient Temperature [°C]
Load 100 %
Object -24V1.6A
1.Graph 2.Values
---fF+--- Input Volt. 100V
—A—— Input Volt. 200V Ambient Ripple Voltage [mV]
200 : : ‘ ; — Temperature | Input Volt. Input Volt.
180 S S rcl 100 [V] 200 [V]
S 160 T -20 70 70
E 140 |— -10 60 60
% 120 | - 0 45 45
§ 100 | : 10 35 35
° Do b 20 35 35
g 80 ek 25 25 25
e 60 30 25 25
40 40 25 25
20 | 50 25 25
0 70 25 25
-40 0 40 80 = - 3
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
. . BC-0913
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Model MODULE 9
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V1.6A
1.Graph — A InputVolt. 100V | 2.Values
---fF--- InputVolt. 200V
—:—0O—-- Input Volt. 230V Ambient Output Voltage [V]
- . Temperature | Input Volt. | [nput Volt. | Input Volt.
2430 | \A — o [°C] 100[v] | 200[Vv] | 230[Vv]
_oa20 |l ] -20 24.041 24.041 | 24.041
pd -10 24.035 | 24.035 | 24.036
> 24.10 0 24.032 | 24.032 | 24.033
§ 24.00 ¥ 10 24.029 | 24.029 | 24.030
5 g 20 24.029 | 24.029 | 24.030
£ 2390 25 24.029 | 24.030 | 24.030
o k" X
23.80 A . i \ 30 24.028 | 24.028 | 24.028
g T YT 40 24.020 | 24.020 | 24.020
i _ ) 50 23.996 | 23.995 | 23.995
23.60 - : 70 23.944 | 23.944 | 23.943
-40 0 40 80 — - - -
Ambient Temperature [°C]
Load 100%
Object -24V1.6A
1.Graph —A—— Input Volt. 100V | 2.Values
---fF--- InputVolt. 200V
——O—-— Input Volt. 230V Ambient Output Voltage [V]
24 40 . 3 ‘ : ’ Temperature | Input Volt. | Input Volt. | Input Volt.
R e e (i [°C] 100[V] 200[V] 230[V]
2430 1o -20 -24.041 | -24.041 | -24.041
% 2420 | b i 210 24.035 | -24.035 | -24.035
E 2410 - o R 0 -24.032 | -24.032 | -24.033
o~ . ] 10 -24.029 | -24.029 | -24.030
*g 2400 |- B 20 -24.029 | -24.030 | -24.031
g 23.90 |- .- 25 -24.030 | -24.030 | -24.031
30 -24.029 | -24.029 | -24.029
-23.80 40 -24.021 | -24.022 | -24.021
2370 50 -23.998 | -23.997 | -23.997
70 -23.946 | -23.945 | -23.945
-40 0 40 80 — - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 10 - BC-0913
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MODULE 9

Model

ltem Output Voltage Accuracy Testing Circuitry Figure A

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 : =20 - 70°C
Input Voltage : 85 - 264V
Load Current (AVR 1) : 0 - 1.6A (AVR 2):0 - 1.6A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accuracy

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
Object +24V1.6A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value[mV] | Ration [%]
Maxi Volt 25 200 0 24.294
Spmum Yorage +328 +1.4
Minimum Voltage 70 85 1.6 23.639
Object -24V1.6A
ltern Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value[mV] | Ration [%]
Maxi Vol 25 85 0 -24.306
aximum Voltage +326 14
Minimum Voltage 70 85 1.6 -23.654

BC-0913
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Model MODULE 9
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2.Values
Time since Output
‘ ‘ : ‘ start Voltage
2430 | - - ; - [H] V]
2420 | L | 0.0 23.991
> e t 0.5 23.989
o 2410 | - ; _
o ] 1.0 23.990
g 2400 2.0 23.992
‘g 23.90 {4 bt 3.0 23.993
2 oms0 | T 4.0 23.993
- - l ‘ 5.0 23.994
2870 | ' B 6.0 23.994
23.60 | ‘ 7.0 23.994
0 2 4 6 8 10 8.0 23.994
Time [H]
input Volt. 100V
Load 100%
Object -24V1.6A
1.Graph 2.Values
Time since Output
-24.40 ’ start Voltage
| [H] \Y%
-24.30 -
B o — 0.0 -23.990
2 2420 N 05 -23.995
§ 20| ) 1.0 -23.996
9 -24.00 @ | 2.0 -23.998
‘g e - - 3.0 -23.998
3 B 4.0 -23.999
-23.80 5.0 -24.000
7.0 -24.000
0 2 4 6 8 10 8.0 -24.000
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 12 - BC-0913
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Model MODULE 9
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
30 1 Voltage Input Volt. Input Volt.
] S 3 \Y] 100[V] 200[V]
. = - 24.0 2.38 2.37
2 N
o 20 NS 22.8 3.44 3.47
g ' 21.6 3.59 3.62
S 19.2 3.88 3.92
3 16.8 4.18 419
3" | B 14.4 4.41 4.32
| L = : -
0 i . : :
0 2 4 6 — _ _
Load Current [A] - - -
Intermittent operation occurs when the output - - -
voltage is from 14.4V to OV.
Object +24V1.6A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
-30 ‘ ‘ Voltage Input Volt. Input Volt.
$ | \Y| 100[V] 200[V]
_ j S w w - -24.0 2.01 1.64
pd S ‘ .
<20 RN ) 22.8 3.38 3.43
g -21.6 3.53 3.58
S S . T — -19.2 3.85 3.91
3 o -16.8 4.16 4.16
o] -14.4 4.41 4.37
0 - - -
0 2 4 6 — _ i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - . -
load current.
Intermittent operation occurs when the output
voltage is from 14.4V to OV.
BC-0913
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Model MODULE 9
Item Overvoltage Protection Testing Circuitry Figure A
Object +24V1.6A
1.Graph 2 Values
—2A—— Input Volt. 100V
---tF--- Input Volt. 200V Ambient Operating Point [V]
- ‘ - Temperature Input Volt. Input Volt.
335 | , N [°C] 100[V] 200[V]
s 525 o “« L\ -20 29.72 29.66
= o | - -10 29.90 29.90
5 315 N H S e 0 30.08 30.08
‘é, 305 ’ 10 30.20 30.19
= : 20 30.49 30.49
g 295 | | AN 25 30.61 30.61
© sl | NI 30 30.67 30.67
S N 40 30.84 30.84
215 |~ P N 50 31.08 31.08
265 * > 70 31.48 31.48
-40 0 40 80 - - -
Ambient Temperature [°C]
Load 0%
Object -24V1.6A
1.Graph 2 Values
—A—— |nput Volt. 100V
---&F--- |nput Volt. 200V Ambient Operating Point [V]
338 Temperature | Input Volt. Input Volt.
B [°C] 100[V] 200[V]
I R -20 -29.48 -29.43
2 318 | I 10 -29.72 -29.66
5 i 0 -29.89 -29.89
a -30.8
o 10 -30.08 -30.08
5 208 20 -30.31 -30.19
é’ 288 ) 25 -30.37 -30.37
30 -30.49 -30.37
-27.8 40 -30.66 -30.66
26.8 50 -30.84 -30.84
70 -31.25 -31.25
-40 0 40 80 - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-0913
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Temperature Chamber

500Q+0.1%

0.022pF+1.0%

%1 0F5A0L

Effective value
Voltmeter

1.5kQ+0.1%

i

0.22uF+1.0%

elecronic | |[(J ][] m—
—!  Switch —P Power Supply f— P —ooone
AC Power I~ DC Load
Supply Power Meter Oscilloscope
]
\ 4
g Relay Unit
P>
P DVM
Data Acquisition/Controf Unit
Figure A
Adjustable
AC Input Line > AC Voltmeter Power Supply DC Ammeter N Load
1kQ
Effective value
| Voltmeter Leakage Current Effective Value of Voltmeter[V]
Value [A] — 1k [9]
Figure B ( DEN-AN)
AC Input Line AC Voltmeter ‘ Power Supply DC Ammeter Adt’:;zble
—» —> >

Leakage Current
Value [A]

Figure B ( IEC60950 )

Effective Value of Voltmeter[V]

500 [Q]
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