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Model MODULE Z
Temperature 25°C
ltem Line Regulation Testing Circuitry _ Figure A
Object +15V2.5A
1.Graph 2.Values
-~=E=--- Load 50%
—&—— Load 100% Input Output Voltage
‘ Voltage V]

15.40 N V] Load 50% Load 100%
1530 \\\ N 85 15.165 15.081
s o = 100 15.165 15.082
S 15.20 — >
E . \L\ - -0 - - - -[ .\.c] 120 15165 15083
2 15.10 - B S N | 200 15.174 15.093
5 AN 230 15.174 15.093
£ 15.00 x -

a AN o 264 15.174 15.093
14.90 - - -
14.80 . — - -
14.70 A

50 100 150 200 250 300
input Voltage [V]
Object -15V2.5A
1.Graph 2.Values
---B--- Load 50%
e Load 100% Input Output Voltage

-15.50 N < Voltage i\

- - V] Load 50% Load 100%

"15.40 S 85 ~15.166 -15.084
% -15.30 - - 100 -15.166 -15.086
= < 120 -15.166 -15.087
£ -15.20 : 2\

9 E:E- 3 8-- -8 - 200 -15.173 -15.093

5 -15.10 e A1) 230 -15.173 -15.093

= < <

3 -15.00 AN 264 -15.173 -15.093

N :
N N - N -

-14.80 \\ < < - - -

\\\ N
-14.80 o < - - -
N \
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 Z
Temperature 25°C
item Load Regulation Testing Circuitry  Figure A
Object +15V2.6A
1.Graph A Input Volt. 100V | 2.Values
---fF~-~-- InputVolt. 200V
—-=0—-— Input Volt. 230V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
15.50 \\ [Al 100{V] 200[V] 230[V]
< 15.40 & 0.0 15.390 | 15.406 | 15.405
. \ 0.4 15.246 15.256 16.254
q') \Y
> 15.30 A9 0.8 15.200 | 15.206 | 15.209
g 15.20 \k 1.2 15.167 | 15.176 | 15.176
‘g‘_ S = 1.6 15.139 | 15.149 [ 15.148
ER ) 2.0 15112 | 15.122 | 15.122
15.00 |~ 24 15.087 | 15.098 | 15.097
14.90 \ - 25 15,082 | 15.093 | 15.092
' 2.6 156.076 15.087 15.087
14.80 - - - -
0.0 1.0 2.0 3.0 _ - - -
Load Current [A]
Object -15V2.5A
1.Graph m—— |Input Volt. 100V | 2.Values
-=--fF--- InputVolt. 200V
— —0—-— Input Volt. 230V Load Output Voltage [V]
-15.60 Current Input Volt. | input Volt. | Input Volt.
/ [A] 100V] 200[V] 230[V]
*15.50 - 00 | -15.405 | -15.419 | -15.419
% -15.40 i& 0.4 -15.255 | -15.258 | -15.258
=4 ] \ 0.8 -15.207 | -15.210 | -15.210
£ 1530 [
g 1.2 -156.172 | -15.175 | -15.175
= Sa.
E -15.20 ~a 1.6 -15.143 | -15.147 | -15.147
3 1510 N@ 2.0 -15.117 | -15.121 | -15.121
va 2.4 -15.092 | -15.098 | -15.098
-15.00 2.5 -15.088 | -15.093 | -15.093
14.00 |- 2.6 -15.082 | -15.088 | -15.088
0.0 1.0 2.0 3.0 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- - BC-0943
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Model MODULE Z
Temperature 25°C

ltem Dynamic Load Response Testing Circuitry  Figure A
Object +15V2.5A

Input Volt. 100 V

Cycle 1000 ms

Min. Load (0 A) -- Load 100% (2.5 A)

_l Load Current
L
200[mV/div]
10[ms/div] 10[ms/div]

Min. Load (0 A) -- Load 50% ( 1.25 A)

l Load Current

200[mV/div]

10[ms/div] 10[ms/div]

* The characteristic of AC200V is equal.

- 3 - BC-0943




SEEH

— CO$EL

Input Volt. 100 V
Cycle 1000 ms

Min. Load (0 A ) -- Load 100% ( 2.5 A )

Model MODULE Z

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object . -15V2.5A

|

200[mV/div]

10[ms/div]

Min. Load (0 A ) -~ Load 50% ( 1.25 A )

Load Current

10[ms/div]

|

200[mV/div]

10[ms/div]

* The characteristic of AC200V is equal.

Load Current

10[ms/div]

- BC-0943
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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] ‘>H<—'
| |

T1

Fig. Complex Ripple Wave Form

Model MODULE Z
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Obiject +15V2.5A
1.Graph 2.Values
——2&—— |nput Volt. 100V
——Q—"-— Input Volt. 200V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 | Q Al 100 [V] 200 [V]
< 160 | 0.0 10 10
£ )| o | m
[} .
2 120
= : 1.5 30 30
£ 100
° X 2.0 35 35
g 8 AN 25 35 35
¥ 60 2.8 35 35
40 ~ l.l 1S - - =
20 Q/e?/"'/ = N -
0 ‘ ~ _ -
0.0 1.0 2.0 3.0 _ ~ _
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Load Current [A]

Measured by 20 MHz Oscilloscope.

Ripple Voltage is shown as p-p in the figure below.

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

T2: Due to Switching
T2

Ripple [mVp-p] %[v—'é—
[ I

I I I L] l l I

T

Fig. Complex Ripple Wave Form

T1: Due to AC Input Line

Model MODULE Z
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object -15V2.5A
1.Graph 2.Values
——A—— |nput Volt. 100V
—-—O0—'— Input Volt. 200V Load Ripple Voltage [mV]
200 Current input Volt. Input Volt.
180 N [A] 100 [V] 200 [V]
< 160 |- 0.0 10 10
E 110 |- 0.5 20 20
% 120 ANE 1.0 25 25
§ 100 N - 1.5 30 30
s |-ttt 2.0 35 35
g 8 25 35 35
@ 60 2.8 35 35
2.0 3.0 . = ~
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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]

Ll

T1

Fig. Complex Ripple Wave Form

Model MODULE Z
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Object +15V2.5A
1.Graph 2.Values
—2A——— |pput Volt. 100V
—-—0—-~ Input Volt. 200V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 | O [A 100 [V] 200 [V]
Y 0.0 25 25
s - 05 40 40
E. 140 i
@ 1.0 45 45
@ 120
° 100 1.5 50 50
o) 2.0 50 50
Q 80 o
=) 2.5 50 50
60 S S—— 2.8 55 55
40 m/a-/‘ - - -
20 — - -
0 - - -
0.0 1.0 2.0 3.0 — N N
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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]

il

T1

Fig. Complex Ripple Wave Form

Model MODULE Z
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Object -15V2.5A
1.Graph 2 Values
————— |nput Volt. 100V
—-—0O—-= Input Volt. 200V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 \ [A] 100 [V] 200 [V]
160 0.0 25 25
%‘ 140 4 0.5 40 40
8 120 N 1.0 45 45
° 100 1.5 50 50
o) 2.0 50 50
Q 80
2 25 50 50
X g N
N A v 2.8 55 55
" m/a/ﬁ—’-_—"1 - - -
20 — - -
0 - - -
0.0 1.0 2.0 3.0 — 3 .
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Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.

Model MODULE Z
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +15V2.5A
1.Graph 2 Values
--=fF~--- Input Volt. 100V
——&— |nput Volt. 200V Ambient Ripple Voltage [mV]
200 Temperature Input Volt. Input Volt.
180 R N \ [°C] 100 [V] 200 [V]
= 160 : -20 85 85
2 N\
£ -10 65 65
= 140 X
S 0 45 45
2 120 .
B \ \ 10 40 40
£ 100
> \ 20 35 35
3 80 |—B\
& i 25 35 35
¥ 60 30 35 35
40 40 30 30
20 50 25 25
0 60 20 20
-30 -10 10 30 50 70 70 20 20
Ambient Temperature [°C]
Load 100 %
Object -15V2.5A
1.Graph 2.Values
---fF~-~- InputVoit. 100V
—2&A— |Input Volt. 200V Ambient Ripple Voltage [mV]
200 Temperature Input Volt. Input Volt.
180 | — [°C] 100 [V] 200 [V]
< 160 | -20 85 85
£ \ LI -
0) —
g 120 N\
3 100 N 10 40 40
=~ R \ 20 35 35
g 80 25 35 35
¥ 60 30 35 35
40 40 30 30
20 50 25 25
0 60 20 20
-30 -10 10 30 50 70 70 20 20
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Model MODULE Z
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V2.5A
1.Graph ——A—— Input Volt. 100V | 2.Values
--~fF~-~- Input Voit. 200V
——0O—-= Input Volt. 230V Ambient Output Voltage [V]
< Temperature | InputVolt. [ Input Volt. | Input Volt.
15.40 - [°C] 100[V] 200}V] 230[V]
< - N -
1530 | , \\ 20 15.111 15.121 15.120
) ,, -10 15.105 | 15.115 | 15.115
& 15.20
o K 0 15.099 | 15.110 | 15.109
S 1510 | 10 15.002 | 15.105 | 15.104
5 L Nt 20 15.085 | 15.098 | 15.097
£ 1500 | o - = .
3 30 15.082 | 15.093 | 15.093
14.90 N 40 15.064 | 15.074 | 15.074
< 50 15.048 | 15.057 | 15.057
14.80 N e e
\\ , 60 15.027 | 15.038 | 15.038
14.70 70 15.007 | 15.018 | 15.018
-30 -10 10 30 50 70 — - - -
Ambient Temperature [°C]
Load 100%
Object -15V2.5A
1.Graph ——f— Input Volt. 100V | 2.Values
---fF+--- InputVolt. 200V
= =0—-= Input Volt. 230V Ambient Output Voltage [V]
-15.50 Temperature | inputVolt. | InputVolt. | InputVolt.
\ [°C] 100[V] 200[V] 230[V]
*15.40 X N 20 15.108 | -15.110 | -15.111
2 1530 |- - -10 -15.103 | -15.107 | -15.108
(0]
2 0 -15.099 | -15.104 | -15.105
= -15.20
S 10 -15.095 | -15.101 | -15.102
‘g‘_ -15.10 20 -15.090 | -15.097 | -15.097
3 -15.00 30 -15.087 | -15.093 | -15.094
; 40 -15.071 | -15.076 | -15.077
-14.90 |- S 50 -15.057 | -15.060 | -15.061
14.80 60 -15.037 | -15.043 | -15.043
70 -15.015 | -15.028 | -15.023
-30 -10 10 30 50 70 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 10 - BC-0943




— CO$EL

SEEH

Model MODULE Z
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 - 50°C
Input Voltage 1 85 - 264V
Load Current (AVR 1) : 0 - 2.5A (AVR 2):0 - 2.5A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Qutput Voltage Accuracy (Ration) = Output Voltage Accuracy x 100
Rated Output Voltage
2 Values
Object +15V2.5A
item Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%]
Maxi V -20 170 0 15.370
.a>f|mum oltage 156 +1.0
Minimum Voltage 20 170 25 15.058
Object -15V2.5A
tem Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Vol 25 170 0 -15.386
aximum Voltage 163 1.1
Minimum Voltage 50 170 2.5 -15.060
- 11 - BC-0943
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Model MODULE Z
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +15V2.5A
1.Graph 2.Values
Time since Output
start Voltage
16.40 [H] V]
15.30 0.0 15.103
>,
— 15.20 0.5 15.080
@ 1.0 15.080
g 180 2.0 15.081
3 15.00 3.0 15.082
3 14.90 4.0 15.082
5.0 15.083
14.80 6.0 15.084
14.70 7.0 15.084
0 2 4 6 8 10 8.0 15.084
Time [H]
Input Volt. 100V
Load 100%
Object -15V2.5A
1.Graph 2.Values
Time since Output
-15.50 start Voltage
H
-15.40 [H] [v]
0.0 -15.090
2, -15.30 0.5 -15.087
Q
& -15.20 1.0 -15.087
S 1510 L 2.0 -15.087
“g’_ 3.0 -15.087
El 4.0 -15.088
-14.90 5.0 -15.089
-14.80 6.0 -15.089
7.0 -15.089
0 2 4 6 8 10 8.0 -15.089
Time [H]
Input Volt. 100V
load 100%
* The characteristic of AC200V is equal.

12 -
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Model MODULE Z
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +15V2.5A
1.Graph 2. Values
Input Volt. 100V
Input Valt. 200V Qutput Load Current [A]
20 Voltage Input Volt. Input Voit.
s I\ 100(V] 200[v]
16 X 15.00 2.50 2.50
> — ]
Py \ 14.25 3.51 3.52
g 12 = \ 13.50 3.56 3.57
S \ 12.00 3.66 3.68
g 8 10.50 3.79 3.81
S 9.00 3.91 3.92
4 7.50 4.02 4.00
0 - - -
0.0 2.0 4.0 6.0 — - -
Load Current [A] — - -
Intermittent operation occurs when the output — - -
voltage is from 7.5V to OV.
Object -15V2.5A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
-20 Voltage Input Voit. input Voit.
N I\ 100[V] 200[V]
~16 | — = -15.0 2.50 2.50
% \Q “\ -14.3 3.51 3.53
g 12 = \ -13.5 3.56 3.58
S -12.0 3.66 3.68
3 -8 -10.5 3.78 3.81
o -9.0 3.92 3.92
-4 -7.5 4,01 4.00
0 - - -
0.0 2.0 4.0 6.0 _ i i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - . -
load current.
Intermittent operation occurs when the output
voltage is from 7.5V to OV.
BC-0943
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Model MODULE Z
item Overvoltage Protection Testing Circuitry  Figure A
Obiject +15V2.5A
1.Graph 2. Values
i Input Volt. 100V
---£F--- Input Volt. 200V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
217 | I\ °C] 100[V] 200[V]
= 20.7 -20 18.69 18.69
= - -10 18.76 18.83
5%_ 19.7 N /E_,;_“,,m"ﬂ 0 18.90 18.90
o 187 |- n?M N 10 19.04 19.04
5 : 20 19.11 19.11
g 177 25 19.18 19.18
© 16.7 40 19.39 19.35
157 ; 50 19.46 19.46
' N _ N 60 19.60 19.60
14.7 70 19.70 18.70
-30 -10 10 30 50 70 — - -
Ambient Temperature [°C]
Load 0%
Object -15V2.5A
1.Graph 2 Values
e |nput Volf. 100V
---&F--- Input Volt. 200V Ambient Operating Point [V]
-22.1 Temperature Input Volt. Input Volt.
N\ [°C] 100[V] 200[V]
211 N -20 -18.69 18.76
% -20.1 -10 -18.83 -18.83
g o O S A 0 -18.90 -18.90
o e 10 -19.04 -19.04
'cig -18.1 [ AN 20 -19.11 ~19.11
Cé)‘i puy 25 -19.17 -19.18
N\ 40 -19.32 -19.32
-16.1 - 50 -19.39 -19.39
51 | L 60 -19.52 -19.52
70 -19.67 -19.62
-30 -10 10 30 50 70 — - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-0943
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Temperature Chamber
glectronc | |[CJ 1] —
P Switch —» P Power Supply ‘= P! D(éclfon:jc
AC Power P Met ™~ oa ¥ * !7
Supply ower Meter Oscilloscope
]
\ 4
P Relay Unit
P
P DVM
Data Acquisition/Control Unit
Figure A
AG Input Line AC Voltmeter Power Supply DC Ammeter Adfj;zb'e
—» b —» >
FG A
1kQ
Effective value
- Voltmeter Leakage Current  Effective Value of Voltmeter[V]
Value [A] 1% [9]
Figure B ( DEN-AN )
AC Input Line AC Voltmeter Power Supply DC Ammeter AdJiJ:;Zble
P > —» -

5000+0.1%

l
1

0.022uF+1.0%

%L 0FOM0L

Effective value
Voltmeter

1.5kQ+0.1%

0.22uF+1.0%

Leakage Current
Value [A]

Figure B ( IEC60950 )

Effective Value of Voltmeter[V]

500 [Q]
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