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Model MODULE R
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object V1: +24V3A
1.Graph 2.Values
---E--- Load 50%
—4—— Load 100% Input Output Voltage
24.70 Voltage [V]
\ [V] Load 50% | Load 100%
24.50 N \
. \ N 85 24.157 24.151
> N N
2430 \\ \\ 90 24.157 24.149
(@) N N
g : i NG 100 24.157 24.147
S 24.10 N 115 24.156 24.147
3 2390 \ \ 150 24.154 24.147
3 N\ AN 200 24.152 24.146
23.70 N\ :\ 230 24.150 24146
N N 264 24.148 24.146
23, N AN
3.50 \\ N — : i
23.30 \‘
50 100 150 200 250 300
Input Voltage [V]
Object V2: +24V3A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
24.70 Voltage [V]
N N V] Load 50% | Load 100%
24.50 N N 85 24.158 24.156
> N N
2430 \\ \\ 90 24.157 24.156
E’ \E pra—r \m 100 24157 24157
S 24.10 115 24.158 24.156
5_23 90 \\ 150 24157 24.156
3 N N\ 200 24.156 24.156
23.70 :\ i\ 230 24.156 24.156
N N 264 24.157 24.156
283. N
3.50 \\ N — i i
23.30 A
50 100 150 200 250 300
Input Voltage [V]
Note:

Hatched line shows the input voltage range.
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Model MODULE R
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object V1: +24V3A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
—-—O—"- Input Volt. 230V Load Output Voltage [V]
24.70 Current Input Volt. Input Volt. Input Volt.
i‘ [A] 100[V] 200[V] 230[V]
24.50 N 0.0 24.151 24.152 | 24.150
224 30 3 0.6 24149 | 24.148 | 24.148
o <™ N
= — — — — \; 1.2 24147 | 24147 | 24.146
S 24.10 — 1.8 24146 | 24.148 | 24.146
5_23_90 \ 2.4 24147 | 24.148 | 24.147
8 AN 3.0 24147 | 24147 | 24.147
23.70 :\ 3.3 24146 | 24.147 | 24.146
23.50 . — - - -
. "\ — i B} )
23.30 - - - -
0.0 05 1.0 15 20 25 3.0 35 — _ B _
Load Current [A]
Object V2: +24V3A
1.Graph —~A—— Input Volt. 100V | 2.Values
---£fF-- Input Volt. 200V
—-—O—"- Input Volt. 230V Load Output Voltage [V]
24.70 . Current Input Volt. Input Volt. Input Volt.
\} [A] 100[V] 200[V] 230[V]
24.50 N 0.0 24162 | 24.162 | 24.162
> N
=24.30 \\ 0.6 24.160 | 24.160 | 24.160
§ = & & & N 1.2 24.158 | 24.158 | 24.158
S 24.10 A 1.8 24.158 | 24.158 | 24.158
523.90 \ 2.4 24.157 | 24.158 | 24.159
8 N\ 3.0 24157 | 24157 | 24.157
23.70 _\\ 3.3 24157 | 24157 | 24.157
\
\ - - - -
23.50 N\
\\ - - - -
23.30 - - - -
0.0 0.5 1.0 15 20 25 3.0 3.5 . _ R .
Load Current [A]
Note:
Hatched line shows the range of the rated
load current.
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Model MODULE R

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object V1: +24V3A

Input Volt. 100 V
Cycle 1000 ms

1,12 = 50 psTyp

Load Current {‘

t1

t2

Min.Load (0A)«——

Load 100% (3A)

500mV/div
2ms/div 2ms/div
Min.Load (0A)«——
Load 50% (1.5A)
500mV/div
2ms/div 2ms/div
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Model MODULE R

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object V2: +24V3A

Input Volt. 100 V
Cycle 1000 ms

1,12 = 50 psTyp

Load Current {‘

t1

t2

Min.Load (0A)«——

Load 100% (3A)

500mV/div
2ms/div 2ms/div
Min.Load (0A)«——
Load 50% (1.5A)
500mV/div
2ms/div 2ms/div
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Load Current [A]

Note:
Measured by 20MHz Oscilloscope.

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

Hatched line shows the range of the rated
load current.

T1: Due to AC Input Line
T2: Due to Switching

T2

Ripple [mVp-p] %HH
' | |

JLLAE—_

T1

Fig. Complex Ripple Wave Form

Model MODULE R
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object V1: +24V3A
1. Graph 2. Value
—4A——  Input Volt. 100 V
—-—O—--  Input Volt. 230 V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
\\\ [A] 100[V] 230[V]
— 160 \\ 0.0 10 10
2 N
£ N\ 0.6 15 15
N
o 1.2 15 15
=120 AN
= 1.8 15 15
>
° o \ 2.4 15 15
o N\ 3.0 15 15
o N\
- N\ 33 15 15
40 AN
\ - -
N N D PN \ - -
0 - -
00 05 10 15 20 25 30 35 — -
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Load Current [A]

Note:
Measured by 20MHz Oscilloscope.

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

Hatched line shows the range of the rated
load current.

T1: Due to AC Input Line
T2: Due to Switching

T2

Ripple [mVp-p] %HH
' | |

JLLAE—_

T1

Fig. Complex Ripple Wave Form

Model MODULE R
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object V2: +24V3A
1. Graph 2. Value
—4A——  Input Volt. 100 V
—-—O—--  Input Volt. 230 V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
\\\ [A] 100[V] 230[V]
— 160 \\ 0.0 10 10
2 N
E \ 0.6 20 20
N
) 1.2 20 20
=120 AN
= 1.8 20 20
>
° o \ 2.4 20 20
g N\ 3.0 20 20
o N\
- N\ 33 20 20
40 \ _ ;
0 eF/ j - -
00 05 10 15 20 25 30 35 — -
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Load Current [A]
Note:
Measured by 20MHz Oscilloscope.
Ripple Noise is shown as p-p in the figure below.

Hatched line shows the range of the rated
load current.

T1: Due to AC Input Line
T2: Due to Switching

Ripple-Noise
Tf?\ [mVp-p]

A4

Lhiad

/

T1

b
”

Fig. Complex Ripple Wave Form

Model MODULE R
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object V1: +24V3A
1.Graph 2.Values
—2A—— |Input Volt. 100 V
——O—"- Input Volt. 230V Load Ripple-Noise [mV]
200 \ Current Input Volt. Input Volt.
N [A] 100[V] 230[V]
160 O 0.0 15 15
> N
E \\ 0.6 20 20
1.2 20 20
$ 120 N
g 1.8 20 20
@ AN 2.4 20 20
80 a
o
N .
AN .
40 RN n = n
0 ™~ - - -
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 — — —
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Measured by 20MHz Oscilloscope.
Ripple Noise is shown as p-p in the figure below.

Hatched line shows the range of the rated
load current.

T1: Due to AC Input Line
T2: Due to Switching

Ripple-Noise
Tf?\ [mVp-p]

A4

Lhiad

/

T1

b
”

Fig. Complex Ripple Wave Form

Model MODULE R
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object V2: +24V3A
1.Graph 2.Values
—2A—— |Input Volt. 100 V
—-—O—"- Input Volt. 230V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
\\ [A] 100[V] 230[V]
160 O 0.0 15 15
> N
E \\ 0.6 25 25
1.2 25 25
$ 120 N
g 1.8 25 25
@ AN 2.4 25 25
80 a
o
N
AN .
40 AN n - n
e, £ £ A
N N - - -
00 05 10 15 20 25 30 35 — — —
Load Current [A]
Note:
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Model MODULE R
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object V1: +24V3A
1.Graph 2.Values
---EF-- |Input Volt. 100V
—A— Input Volt. 230V Ambient Ripple Voltage [mV]
200 Temperature | Input Volt. Input Volt.
8 \\ [°C] 100 [V] 230 [V]
= 160 \\‘ \\ -30 30 30
E \\\” \\\ -20 30 30
o 120 N AN 0 25 25
© N )
= \\ 25 20 20
=~ . \ 50 20 20
g 8 N\ N 70 20 20
o N \
\ N - - -
N N - - -
] Nt [ ) S S
oL 1N n ; ;
-40 -20 0 20 40 60 80 — i i}
Ambient Temperature [°C]
Load 100 %
Object V2: +24V3A
1.Graph 2.Values
---fF-- |Input Volt. 100V
—A—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 \ Temperature | Input Volt. Input Volt.
\ \ [°C] 100 [V] 200 [V]
— 160 \\ \\ -30 30 30
> AN N
E, N \ -20 30 30
AN N
o 120 N AN 0 25 25
[0 N N
= \ 25 20 20
= \ 50 15 15
g % AN AN 70 15 15
o \\ \\ — - -
\ N - - -
e AN | — - -
o LN N - : :
-40 -20 0 20 40 60 80 — i i

Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

Note: Hatched line shows the range of the rated
operating temperature.
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Model MODULE R
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object V1: +24V3A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
—-—O—"- Input Volt. 230V Ambient Output Voltage [V]
24.70 Tem perature Input Volt. Input Volt. Input Volt.
N s [°C] 100[V] 200[V] 230[V]
24.50 [V N -30 24134 | 24.133 | 24.133
2 2430 N N\ 20 24133 | 24.133 | 24.133
8 p N = lﬂ\ 0 24.133 | 24.133 | 24.133
2410 ’_K T N 25 24147 | 24.147 | 24.146
‘323_90 . \ 50 24126 | 24.125 | 24.125
E N \ 70 24.056 | 24.055 | 24.055
23.70 :\ :\ = - - -
N N - - - -
23.50 \\ \\\ — - - -
23.30 AN - - - -
-40 20 0 20 40 60 80 — i i i
Ambient Temperature [°C]
Load 100%
Object V2: +24V3A
1.Graph —7A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
—-—O—"- Input Volt. 230V Ambient Output Voltage [V]
24.70 Tem perature Input Volt. Input Volt. Input Volt.
N \E [°C] 100[V] 200[V] 230[V]
—‘24.50 \\ \\ -30 24.161 24163 24.161
%24_30 \Q \;\ -20 24159 | 24.161 24.162
E’ N— ﬂ*\l\n‘ 0 24159 | 24.159 | 24.159
S 2410 N N 25 24157 | 24.159 | 24.158
‘323.90 y AN 50 24112 | 24115 | 24.118
E AN AN 70 24.058 | 24.056 | 24.054
23.70 A N - i i i
N = — - - -
23.50 \\ \\ — - - -
23.30 \ -- - - -
-40 -20 0 20 40 60 80 - j i -
Ambient Temperature [°C]
Load 100%
Note:
Hatched line shows the range of the rated
operating temperature.
- 10 - BC-11632
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Model MODULE R

Iltem Output Voltage Accuracy Testing Circuitry  Figure A

1.0utput Voltage Accuracy

This means the output voltage fluctuation of the time the ambient temperature, the input voltage and/or
the load current are varied arbitrarily in the range below.

Temperature . -20 - 50°C
Input Voltage 90 - 264V
Load Current (AVR 1) : 0 - 3A (AVR2): 0 - 3A

* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

) Output Voltage Accuracy
* Qutput Voltage Accuracy (Ratio) = x 100
Rated Output Voltage

2.Values
Object V1: +24V3A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 25 200 0 24.152
— +13 0.1
Minimum Voltage 50 100 3 24.126
Object V2: +24V3A
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 25 200 0 24.162
— +25 0.1
Minimum Voltage 50 100 3 24.112

S - BC-11632
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Model MODULE R
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object V1: +24V3A
1.Graph 2.Values
Time since Output
24.70 start Voltage
[H] [V]
24.50 0.0 24.146
>.24.30 05 24.143
%24_10 1.0 24.144
g 2.0 24.144
323.90 3.0 24.144
3 23.70 4.0 24.144
5.0 24.145
2350 6.0 24.145
23.30 7.0 24.145
0 2 4 6 10 8.0 24.145
Time [H]
Input Volt. 100V
Load 100%
Object V2: +24V3A
1.Graph 2.Values
Time since Output
24.70 start Voltage
[H] [V]
24.50 0.0 24.157
> 24.30 0.5 24.119
5224_10 1.0 24.120
g 2.0 24.120
323.90 3.0 24.121
3 23.70 4.0 24.121
5.0 24.120
23.50 6.0 24.122
23.30 7.0 24.122
0 2 4 6 10 8.0 24.122
Time [H]
Input Volt. 100V
Load 100%
- 12 - BC-11632
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Model MODULE R
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object V1: +24V3A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
=~
N Y 100[V] 230[V]
_ ~ 22.8 5.52 5.68
> N 7
~ 5 ~ 21.6 5.58 5.78
(0] 0 N
g ) 19.2 5.86 6.00
2 16.8 5.82 6.04
3 14.4 5.61 5.77
- 10 /!
3 S 12.0 5.83 5.89
Qb 9.6 5.52 5.52
7.2 5.52 5.65
0] , p 6\‘ g 4.8 5.53 5.67
2.4 5.75 5.83
Load Current [A] 0.0 6.91 6.92
Object V2: +24V3A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
=~
N [V] 100[V] 230[V]
_ =< 22.8 5.95 5.75
= N 21.6 5.97 5.71
o 20
I 7 19.2 6.04 6.07
S 16.8 6.16 6.09
3 B 14.4 5.91 5.83
=10
3 g 12.0 6.12 6.05
Q 9.6 5.65 5.66
7.2 5.88 5.73
0 ) p 6\ 5 4.8 5.48 5.35
0 2.4 6.08 5.97
Load Current [A] 0.0 7.27 7.21
Note: - - -
Hatched line shows the range of the rated
load current.
BC-11632
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Model MODULE R
Item Overvoltage Protection Testing Circuitry  Figure A
Object V1: +24V3A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- Input Volt. 230V Ambient Operating Point [V]
38 Temperature Input Volt. Input Volt.
S t\ [°C] 100[V] 230[V]
_ \\ N -30 33.35 33.26
=36 20 33.58 33.55
5 . %"‘ 0 34.06 33.96
% " N é//’é’ i 25 34.70 34.55
b= = \ 50 35.28 35.25
3 AN AN 70 35.87 35.78
ol N N -- S -
AN AN — - -
N N - - -
30 AN - - -
-40 -20 0 20 40 60 80 - i -
Ambient Temperature [°C]
Load 0%
Object V2: +24V3A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- Input Volt. 230V Ambient Operating Point [V]
38 Temperature Input Volt. Input Volt.
N l\ [°C] 100[V] 230[V]
_ Q N -30 33.29 33.06
2.36 -20 33.47 33.35
S -~
S N N\ ] 0 33.88 33.88
o N =T N
> N s AN 25 34.58 34.46
C s
=534 \ N 50 35.16 35.16
2 EFN N 70 35.75 35.69
O \ — : :
32 \\
N N\ — - -
N N -- - -
30 \ -" - -
-40 -20 0 20 40 60 80 - - -
Ambient Temperature [°C]
Load 0%
Note:
Hatched line shows the range of the rated
operating temperature.
- 14 - BC-11632
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Temperature Chamber

. oy
> —> > > .
Electronic Power Supply X Electronic
AC Power Switch
Supply Power Meter DC Load Oscilloscope
A
)
_ | Relay Unit
DVM
Figure A Date Acquisition/Control Unit
Temperature Chamber
Measuring
IR board
~
OO0 - , .
> I » Electronic
AC Power i ” | Power Supply ™~
Power Meter C1 R DC Load
Supply N >
150mm )
Oscilloscope
N 7
BW : 20MHz
C1=22 pF
Figure B (Electrolytic capacitor)
- 15 - BC-11632






