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Model MODULE W
Temperature 25°C
item Line Regulation Testing Circuitry Figure A
Object +12V3.2A
1.Graph 2.Values
---fr--- Load 50%
—A—— Load 100% Input Output Voltage
‘ ‘ - Voltage Vi
1240 | | } vl Load 50% | Load 100%
— 12.30 BRI 85 12.173 12.077
= AR w1 100 12.173 12.078
i) Col i ‘ ‘ : Pl
E 12.20 E’,__@_Er‘_ ¢‘E|E|‘{] ‘j 120 12.173 12.078
S 1210 H I ’ 200 12.174 12.078
= T T i"‘ R 230 12.174 12.078
£ 12.00 B N
El RN A 264 12.174 12.078
11.90 BV N ~ - -
AT R B - - -
meo | Ll L
B SR T S B e SN — - -
11.70 I N - L
50 100 150 200 250 300
Input Voltage [V]
Object -12V3.2A
1.Graph 2.Values
---t--- Load 50%
—x Load 100% Input Output Voltage
-12.40 —— — — — Voltage \%!
N IR V1 Load 50% | Load 100%
-12.30 ENEEEE N 85 -12.192 -12.096
— S b A
| N i | ! b - -
% 12.20 a@-a - @@t o 100 12.192 12.097
> I } | | | | ’ 120 -12.192 -12.097
g -12.10 Mh;‘ 7 l 2 \-‘-‘- 2 | 200 -12.195 -12.099
= TN N - 5
§- -12.00 \ . oy 230 12.195 12.099
E RN N 264 -12.195 -12.099
-11.90 REN N R R - - -
N
-11.80 N : N - - -
-11.70 a
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Load Current [A]

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

Model MODULE W
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V3.2A
1.Graph ——A—— Input Volt. 100V | 2.Values
---f+--- InputVolt. 200V
—-—0—-— Input Voit. 230V Load Output Voltage [V]
Current input Volt. | InputVolt. | Input Volt.
12.50 » L [A] 100{V] 200[V] 230[V]
| ‘ 0.0 12.396 | 12.401 | 12.401
12.40 : : .
> | . 3 " 0.6 12.254 | 12252 | 12.251
! ‘ y
& 1230 | L 1.2 12201 | 12200 | 12.200
§ 1220 ~a__ ! 1.8 12.160 | 12158 | 12.158
5 \5\1 24 12,126 | 12122 | 12122
£ 1210 l ~—p.
a i +B-p 3.0 12.089 | 12.088 | 12.088
12.00 | 3.2 12.076 | 12.078 | 12.078
f 34 12.068 | 12.068 | 12.068
11.90 1
| - - - -
11.80 : - - - -
0.0 1.0 2.0 3.0 — - - -
Load Current [A] .
Object -12V3.2A
1.Graph —2A—— Input Volt. 100V | 2.Values
---fF--- Input Volt. 200V
— —0— = Input Volt. 230V Load Output Voltage [V]
-12.60 : Current Input Volt. | Input Volt. | Input Volt.
! ‘ ) [A] 100[V] 200[V] 230[V]
~12.50 0.0 | -12.437 | -12.446 | -12.445
2 1240 0.6 12,274 | -12.275 | -12.274
:1;':1 ‘ ? ‘] 1.2 -12.220 | -12.221 | -12.220
= -12.30 i
g g 1.8 -12.178 | -12.179 | -12.178
*g -12.20 . 2.4 -12.141 | -12.142 | -12.142
3 1210 \!\‘*u 3.0 -12.108 | -12.109 | -12.109
. ; L 3.2 -12.097 | -12.099 | -12.099
-12.00 ‘ L 34 -12.087 | -12.089 | -12.089
-11.90 3 - - - -
0.0 1.0 2.0 3.0 - - - -
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Model MODULE W

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +12V3.2A

Cycle

Load Current |

Min. Load (0A) «—
Load 100% (3.24)

Input Volt. 100 V

1000 mS

200 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «—
Load 50% (1.64)
200 mV/div
10 ms/div 10 ms/div
* The characteristic of AC200V is equal.
- 3 - BC-0900
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Model MODULE W
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object -12V3.2A
Input Volt. 100 V
Cycle 1000 mS

Load Current I

Min. Load (0A) «—

Load 100% (3. 24)

200 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «—
Load 50% (1. 6A)
200 nV/div
10 ms/div 10 ms/div
* The characteristic of AC200V is equal.
- 4 - BC-0900
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Model MODULE W
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +12V3.2A
1.Graph 2.Values
—2&A—— Input Volt. 100V
— —O—-— Input Volt. 200V Load Ripple Voltage [mV]
200 ; Current Input Volt. Input Volt.
180 | A f [A] 100 [V] 200 [V]
S 160 | ! 0.0 10 10
0 f - . 5
2 120 : ! :
2 100 » : , ; 1
> \ , ‘ \ ; 26 35 35
= 80 !
fo AN 3.2 35 35
@x 60 35 35 35
0 il i i — - -
0.0 1.0 20 3.0 4.0 _ _ _

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] ‘>]—I<—
1

T1

Fig. Complex Ripple Wave Form
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Model MODULE W
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object -12V3.2A
1.Graph 2.Values
—A—— Input Volt. 100V
—-—0— '~ |InputVolt. 200V Load Ripple Voltage [mV]
200 ‘ : i ‘ Current Input Volt. Input Volt.
180 ’ j ‘ T [A] 100 [V] 200 [V]
S 160 o N 00 10 10
| : ! | : L '
E 140 | | | 1 0.6 20 20
o : ! - i P, ? 1.3 25 25
g 120 | - *1
= i g | 1.9 30 30
< 100 , i : -
° : | | R 26 35 35
S 80 : |
a8 ; | ‘ ‘: R 3.2 35 35
x 60 L ; 35 35 35
ol e e - - :
20 K&’T’f | | s - R N
0 | ; : ! i, — - -
0.0 1.0 20 3.0 4.0 _ _ -

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] 9]—]%
[ ‘

T1

Fig. Complex Ripple Wave Form

BC-0900




ZEEH

— CO$EL

Model MODULE W
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +12V3.2A
1.Graph 2 Values
—2&A—— InputVolt. 100V
—-—0—-— InputVolt. 200V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 | ! [A] 100 [V] 200 [V]
< 160 ! i 1 0.0 20 20
E 140 i ‘ ' ‘ k 0.6 35 35
® : 13 40 40
$ 120 ~
‘<23 100 ; D 1.9 45 45
@ 2.6 45 45
Q80 .
a 3.2 45 45
60
, a 3.5 45 45
40 oo o 808 = : ;
20 T/ | - ; N
0 ‘ - - -
0.0 1.0 20 3.0 4.0 — - -

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
St e 12 [MVp-p]

il

T1

Fig. Complex Ripple Wave Form
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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]

Laiad

T1

Fig. Complex Ripple Wave Form

Model MODULE W
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Object -12V3.2A
1.Graph 2.Values
—2A—— Input Voit. 100V
—-—O—-— Input Voit. 200V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 : L [A] 100 [V] 200 [V]
160 j ! : , : 0.0 20 20
2 10 I N 0.6 35 35
° | | , | 1.3 40 40
o 120 1 | P
g 100 \* ; { P, 19 45 45
o . no 26 45 45
2 80 ‘ i | :
L | 1™ 3.2 45 45
X 60 | 35 45 45
i a H :
| - : :
0.0 1.0 20 3.0 4.0 _ _ _
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Model MODULE W
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +12V3.2A
1.Graph 2.Values
---fF--- InputVolt. 100V
—2A— |nput Volt. 200V Ambient Ripple Voltage [mV]
200 ‘ ; ‘ Temperature Input Volt. Input Volt.
180 N O [Cl 100 [V] 200 [V]
S 160 . 0 -20 80 80
E 140 ,"‘ § -10 50 50
% 120 . ‘ 13 40 40
§ 100 3 35 35
° 20 35 35
g 8 25 35 35
@ 60 30 35 35
40 40 30 30
20 50 25 25
0 : : 60 20 20
-40 -20 0 20 40 60 70 20 20
Ambient Temperature [°C]
Load 100 %
Object -12V3.2A
1.Graph 2 Values
---f+--- InputVolt. 100V
—2&— Input Volt. 200V Ambient Ripple Voltage [mV]
200 ‘ — Temperature Input Volt. Input Volt.
w | L ] 100V | 200V]
S 160 ‘ ' ! I | l { -20 80 80
E 140 ! Pt { f‘ \ -10 50 50
% 120 | ‘ ‘ : 13 40 40
g 100 ‘ | . ‘ \ x 35 35
o | N 20 35 35
g 80| SR 25 35 35
@ 60 A 30 35 35
40 o 40 30 30
20 : ”\B—T 50 25 25
0 60 20 20
-40 -20 0 20 40 60 70 20 20
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 9 - BC-0900
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Model MODULE W
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V3.2A
1.Graph —A—— InputVolt. 100V | 2.Values
-=-~fF~-- InputVolt. 200V
= =0--— InputVolt. 230V Ambient Output Voltage [V]
— Temperature | InputVolt. | InputVolt. | Input Voit.
12.40 oo b °Cl 100[v] | 200[v] | 230[v]
1230 N | SRR I 20 12077 | 12073 | 12.073
> S AR -10 12.075 | 12.069 | 12.069
% 12.20 | AN 0 12.070 | 12.069 | 12.069
2 1210 : | 10 12073 | 12.073 | 12.073
3 oo " - H e 'E'ff““"*-l 20 12076 | 12.076 | 12.076
i - 25 12.078 | 12.078 | 12.077
11.90 ; 30 12.078 | 12,077 | 12.077
| 40 12076 | 12,075 | 12.075
1180 ; 50 12072 | 12071 | 12,071
11.70 ? 60 12.065 | 12.066 | 12.066
-40 20 0 20 40 60 80 70 12.055 | 12.060 | 12.060
Ambient Temperature [°C]
Load 100%
Object -12V3.2A
1.Graph —aA—— Input Voit. 100V | 2.Values
---fF--- InputVolt. 200V
—-—0—-— |InputVolt. 230V Ambient Output Voltage [V]
-12.50 : — : ‘ Temperature | InputVolt. | InputVolt. | Input Volt.
N S [°C] 100[v] | 200[v] | 230[V]
1240 e SR 20 -12.096 | -12.095 | -12.095
2 12.30 N A N O N R 10 -12.094 | -12.091 | -12.091
i 1220 | ; NS 0 -12.089 | -12.090 | -12.091
S N NN 10 -12.093 | -12.095 | -12.095
5 -12.10 - A-EEE—A- A 20 -12.096 | -12.098 | -12.098
g E o N 25 12.097 | -12.099 | -12.099
O -12.00 \ g !
N ‘ ; 30 -12.096 | -12.098 | -12.098
-11.90 | : 40 -12.095 | -12.097 | -12.097
11.80 L 50 -12.091 | -12.093 | -12.093
60 -12.084 | -12.087 | -12.087
40 -20 0 20 40 60 80 70 -12.077 | -12.080 | -12.080
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 10 - BC-0900
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MODULE W

Model

Item Output Voltage Accuracy Testing Circuitry Figure A

1.0Output 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 - 50°C
input Voltage : 85 - 264V
Load Current (AVR 1) : 0 - 3.2A (AVR 2):0 - 3.2A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Y/ A
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy x 100
Rated Output Voltage
2 Values
Object +12V3.2A
ltemn Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 50 170 0 12.395
.a).(lmum 07498 162 +1.4
Minimum Voltage 50 85 3.2 12.071
Object -12V3.2A
It Temperature | Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value[mV] | Ration [%]
i 50 170 0 -12.440
Maximum Voltage 175 5
Minimum Voltage 50 85 3.2 -12.090
BC-0900
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Model MODULE W
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +12V3.2A
1.Graph 2.Values
Time since Output
‘ ‘ start Voltage
12.40 - ' [H] Vi
¢ i | P
12.30 Lo L 0.0 12.089
2. I | . .
= 12,20 S ‘ 0.5 12.078
2 Lo : 1.0 12.078
§ 12.10 ‘ - e ‘ 2.0 12.079
5200 0L L 3.0 12.079
- i i i t | i ; |
3 11.90 . AR 4.0 12.079
A ! 5.0 12.080
i | | 1
1180 L I 6.0 12.080
11.70 ‘ ‘ 7.0 12.080
0 2 4 6 8 10 8.0 12.080
Time [H]
Input Volt. 100V
Load 100%
Object -12V3.2A
1.Graph 2.Values
Time since Output
-12.60 — — start Voltage
! ‘: \ : ‘ ‘\ P ! H
q250 | L] % (HI \J
. | 0.0 -12.089
S -12.40 b R ‘= 05 -12.097
| i t | |
% -12.30 P . 1 1.0 -12.096
o | | | -
S 1220 i \ | ; | 2.0 12.097
‘g ! . 3.0 -12.097
ER — 4.0 $12.097
1200 | | I 50 -12.007
x .
7.0 -12.098
0 2 4 6 8 10 8.0 -12.098
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.

12 -
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Model MODULE W
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object | +12V3.2A
1.Graph 2 Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
16 Voltage Input Volt. input Volt.
iy vl 100{V] 200[v]
: 12.0 3.20 3.20
S 12
. 114 4.28 4.29
g \ 10.8 4.34 4.34
S 38 9.6 4.45 4.47
g \ 8.4 4.58 4.59
8 . 7.2 4.73 472
6.0 4.82 4.82
0 -- - -
0.0 2.0 4.0 6.0 B N i
Load Current [A] - - -
Intermittent operation occurs when the output - - -
voltage is from 6V to OV.
Object -12V3.2A
1.Graph 2.Values
input Volt. 100V
Input Volt. 200V Output Load Current [A]
~16 Voltage Input Volt. Input Volt.
(V] 100[V] 200(V]
= 1 -12.0 3.20 3.20
% ‘\ -11.4 4.28 4.29
& \ -10.8 4.33 4.34
L 8 -9.6 4.45 4.46
g \ -8.4 4.58 4.60
8 -7.2 4.72 472
-4
-6.0 4.82 4.80
0 - - -
0.0 2.0 4.0 6.0 - - -
Load Current [A] - - -
Note: Slanted line shows the range of the rated - B -
load current.
Intermittent operation occurs when the output
voltage is from -6V to OV.
- 13 - BC-0900
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Model MODULE W
Iltem Overvoltage Protection Testing Circuitry Figure A
Object +12V3.2A
1.Graph 2. Values
—aA—— Input Volt. 100V
---tt--- Input Volt. 200V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
18.4 TR [°C] 100[V] 200[V]
< 14 o -20 1559 15.59
= | N o -10 15.73 15.73
5 164 o - ——8 0 15.80 15.80
% o M 10 15.87 15.87
® ; 20 15.93 15.93
g 144 | 25 16.00 16.00
© 13.4 30 16.05 16.05
| 40 16.14 16.14
124 |
; S R 50 16.21 16.21
114 ‘ ‘ 60 16.28 16.28
-40 -20 0 20 40 60 80 70 16.35 16.35
Ambient Temperature [°C]
Load 0%
Object -12V3.2A
1.Graph 2.Values
—A—— Input Volt. 100V
---tF--- Input Voit. 200V Ambient Operating Point [V]
-18.0 ‘ Temperature Input Volt. input Volt.
l ' *\ m e S [°C] 100[V] 200[V]
170 N AN -20 -15.46 -15.46
% 160 | RN 210 1553 1553
5 ‘ 0 -15.60 -15.60
S 150 | 10 1567 15.67
8 a0 20 15.73 15.74
2 : 25 -15.80 -15.80
© .30 I 30 ~15.84 -15.84
40 -15.94 -15.94
-12.0 |
’ 50 -16.01 -16.01
-11.0 60 -16.08 -16.08
-40 -20 0 20 40 60 80 70 -16.18 -16.15
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-0900
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Temperature Chamber
Electronic 110 oo g :
P Switch —P P Power Supply = p| Electronic
AC Power ™~ DC Load
Power Meter -
Supply Oscilloscope
]
M |
P Relay Unit
P
P DVM
Data Acquisition/Control Unit
Figure A
AC InputLine | AC Voltmeter Power Supply DC Ammeter AdJLuj;:ble
—» > —P P>
FGA
1kQ
Effective value
—p Voltmeter Leakage Current Effective Value of Voltmeler[V]
Value [A] 1k (9]
Figure B ( DEN-AN )
AC Input Line AC Voltmeter Power Supply DC Ammeter Adf::;ble
> P

1.5kQ+0.1%

500Q+0.1%

0.22uF+1.0%

%1 0FLM01

0.022pF£1.0%
|
I

Effective value

Voltmeter Leakage Current _
Value [A] 500 [Q]

Effective Value of Voltmeter[V]

Figure B ( IEC60950 )
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