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Model GMA300F-24
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.

\\‘ [A] 100[V] 115[V] 230[V]

40 \\ 0.0 0.088 0.085 0.096
< \‘ A 25 0.729 0.622 0.373
E 30 )%[Lj P 3.1 0.902 0.766 0.445
3 /Xé/‘: 5.0 1.388 1.175 0.658
:51 20 V{éf,Eﬂ \\ 6.3 1.736 1.483 0.799
£ ﬁ/Er \\» _d 7.5 2.027 1.798 0.955
O /é’ = N oo /\\ 8.8 2.342 2.075 1.102

: /56 o o e \\ 10.0 2.682 2.338 1.244
Aoe T \\ 10.6 2.852 2.466 1.316

0.0 B 12.5 3.374 2.901 1.528

0 4 8 12 13.8 3726 | 3204 | 1.669

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model GMA300F-24
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Input Power [W]
500 - Current Input Volt. | Input Volt. | Input Volt.
O [A] 100[v] | 115[v] | 230[V]
N
400 0.0 4.6 4.5 3.8
s g 2.5 68.6 67.6 67.1
200 v 3.1 847| 836| 828
s PN 5.0 1335| 1318| 1304
e \
= /g/ N, 6.3 166.1 164.5 161.9
2 200 o )
£ j/q N 7.5 198.7 1971 193.5
/g/' \\ 8.8 231.8 229.8 225.2
100 /B’”; \\ 10.0 265.0 262.6 256.8
N\
N 10.6 2821 279.3 272.9
0 | 12.5 3340| 3301| 3215
0 4 8 12 13.8 369.0| 364.4| 354.1

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

Model GMA300F-24
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2.Values

---fF-- Load 50%
—+4—— Load 100% Input Efficiency
100 \ | J Voltage [%]
N V] Load 50% Load 100%
N e [

92 N 85 90.2 90.0 1
= a4 N N 100 91.1 90.9 %2
S \\ \‘
- N . 115 91.7 91.6
g 76 D O
= N N 200 93.1 93.7
;}:_’ 68 \ 230 934 93.9
L N N 264 93.3 94.3

60 N\ N 280 92.9 93.7

N N
N Rt - - -
52 N N
44 \\‘ ,
50 100 150 200 250 300

%1 : Load 70%
X2 : Load 85%
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Load Current [A]

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

Model GMA300F-24
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Efficiency [%]
100 = Current Input Volt. | Input Volt. | Input Volt.
> [A] 100[v] | 115[v] | 230[V]
% O 0.0 - - -
< 92 o e e ;r R 2.5 880 | 893 | 899
= %ﬁ;k N & 3.1 89.0 | 903 | 911
c 88 = N 5.0 90.4 91.6 925
S g4 A 6.3 90.8 91.7 93.2
m N
N 7.5 91.1 91.7 93.4
80 :“\ 8.8 91.1 91.9 93.8
76 10.0 91.0 91.8 93.9
< 10.6 90.9 91.8 93.9
72 12.5 90.4 91.6 93.9
0 4 8 12 13.8 90.1 91.2 93.9
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Model GMA300F-24
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—A—— Load 100% Input Power Factor
10 = Voltage
R —— N V] Load 50% | Load 100%
0.9 \ 85 0.987 0.991 %1
_ 2 9| 100 0.956 0.990 X2
S .
c 08 \ 115 0.964 0.990
- y 200 0.906 0.936
007 3
2 A 230 0.880 0.914
& 06 L 264 0.834 0.893
280 0.602 0.674
0.5 - N Z
0.4 -
50 100 150 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

%1 : Load 70%
X2 : Load 85%
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Load Current [A]

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

Model GMA300F-24
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Power Factor
1.0 _ < Current Input Volt. | Input Volt. | Input Volt.
09 5 R &= . \m=2 [A] 100[v] | 115[V] | 230[V]
. o —o+ o 9O
os — N 0.0 0515 | 0462 | 0.173
. / % 2.5 0939 | 0943 | 0.781
507 S 3.1 0.938 | 0.948 | 0.808
L('];) 0.6 /// ; A 5.0 0.961 0.975 | 0.861
&;’ 0s & AN 6.3 0957 | 0964 | 0.880
04 7 | 7.5 0956 | 0964 | 0.880
; N 8.8 0990 | 0963 | 0.888
031 A 10.0 0990 | 0977 | 0897
0.2 § N 10.6 0.990 0.986 0.901
0.1 12.5 0992 | 0990 | 0.914
0 4 8 12 13.8 0993 | 0990 | 0.922
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Model GMAS300F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Input A o~~~ Load 100 %
Current
[50A/div] Primary inrush current :
35.6 A
n \ n n \ \ Secondary inrush current :
Input ’ 8.0A
Voltage \ l
[100V/div] |
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input . A LOad 100 %
Current
[50A/div] Primary inrush current :
69.5 A
n n n \ n Secondary inrush current :
Input \ 5.7 A
Voltage \
[200V/div] U U

Primary inrush current

Time

[50ms/div]

v
\

Secondary inrush current

BC-11223
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Model GMA300F-24
Temperature 25°C
Item Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 115 [V] 240 [V]
IECE0601-1 Both phases 0.07 0.08 0.18 Operation
One of phases 0.09 0.10 0.23 Stand by
The value for "One of phases" is the reference value only.
2.Condition
Leakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
8 - BC-11223
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Model GMA300F-24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V12.5A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
N Voltage V]
24.50 A N V] Load 50% Load 100%
N \
2440 \\ N 85 24149 24143 *1
= \ 100 24149 24143 %2
S, 24.30
2 115 24.148 24143
S 24.20 .\\ N 200 24.149 24.143
*g %{E—E H=% 230 24,149 24143
g 24.10 N 264 24.149 24.143
24.00 . 2 280 24149 24,143
AN AN
N - - -
23.90 N N - - -
\
23.80 =
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

%1 : Load 70%
X2 : Load 85%
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Model GMA300F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V12.5A
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—"- |InputVolt. 230V Load Output Voltage [V]
24.40 'S Current Input Volt. | Input Volt. | Input Volt.
D [A] 100[V] 115[V] 230[V]
24.30 ‘\
\\ 0.0 24155 | 24.156 | 24.155
224'20m~ - N 25 24,152 | 24152 | 24.152
o) B— & —B—B—aE—
25410 \\ 3.1 24,152 | 24152 | 24.151
S 5 5.0 24150 | 24.150 | 24.150
= 24.00 N
‘g N 6.3 24149 | 24149 | 24.149
323.90 N 7.5 24148 | 24148 | 24.148
AN
23.80 \\ 8.8 24147 | 24147 | 24.147
\\ 10.0 24146 | 24146 | 24.146
23.70 N 10.6 24146 | 24.145 | 24.146
23.60 12.5 24.144 24144 24.144
0 4 8 12 13.8 24.143 | 24.142 | 24.142
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 - BC-11223
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Model GMA300F-24

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +24V12.5A

Input Volt. 115V
Cycle 1000 ms

t1,t2=50ps

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (12.5A)

500 mV/div
1 ms/div

10 ms/div

Min.Load (0A)«——

Load 50% (6.25A)

500 mV/div
1 ms/div

10 ms/div

Load 50% (6.25A)

Load 100% (12.5A)

500 mV/div
1 ms/div

10 ms/div

11
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Model GMA300F-24
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V12.5A
1.Graph 2.Values
——A—— Input Volt. 115V
—-—O—-- InputVolt. 230V Load Ripple Voltage [mV]
200 N Current Input Volt. Input Volt.
180 . \\# [A] 115 [V] 230 [V]
< 160 0.0 40 40
E 140 oS 25 50 60
) N 3.1 55 65
2120 I
= 5.0 65 75
> 100 o l—Q— 0O =K 6.3 70 80
Q 80 L —7X [irguay . AX
s Ak N 75 85 90
© 60— =9 y 8.8 90 95
40 g N 10.0 90 95
20 N 10.6 90 95
0 12.5 95 100
0 4 8 12 13.8 100 105

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] %H%
L

T1 ‘

Fig. Complex Ripple Wave Form

12 - BC-11223
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Model GMA300F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +24V12.5A
1.Graph 2.Values
——A—— Input Volt. 115V
—-—O—-- InputVolt. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 Ak [A] 115 [V] 230 [V]
160 N 0.0 70 70
= R 25 75 80
E.140 o O ;
° O 3 AN 3.1 80 90
5 "% -l 5.0 95 105
o
z e i
P 100 A X A 6.3 115 120
S 80 g N
& — N 7.5 120 130
60 ] 8.8 125 135
40 N 10.0 130 140
20 N 10.6 135 140
0 12.5 145 145
0 4 8 12 13.8 150 155
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
[mVp-p]
T1
Fig. Complex Ripple Wave Form
- 13 - BC-11223
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Model GMA300F-24
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V12.5A
1.Graph 2.Values
---FF-- InputVolt. 115V
—4A—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 T Temperature Input Volt. Input Volt.
\
180 \ 0 [°C] 115 [V] 230 [V]
S 160 \ \ -30 100 110
E 140 \ :\ -20 85 100
% 120 \ \] 0 85 95
= 5 10 90 95
o a1\ —A— &
> 100 e —— R 25 95 100
g & \ 40 95 105
£ \ 3
x 60 \ : 50 100 110
40 \ R - - -
\ \
20 \ \ - - -
0 3 - - -
-40 -20 0 20 40 60 — i i
Ambient Temperature [°C]
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-11223
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Model GMA300F-24
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24V12.5A
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
24.40 \\ } [°C] 100[V] 115[V] 230[V]
24,30 B R -30 24.099 | 24.101 | 24.102
— . ‘\ \
= \ k -20 24113 | 24115 | 24.116
8 24.20 A\
g N AN -10 24126 | 24127 | 24.128
S 2410 IS s i R i 0 24136 | 24.137 | 24.137
LN N
5 AN AN 10 24142 | 24142 | 24.142
£ 24.00 \ .
3 N\ 25 24146 | 24146 | 24.146
23.90 AN A 30 24145 | 24145 | 24.145
N \
93.80 B N 40 24147 | 24147 | 24.146
' L\ O 50 24149 | 24.148 | 24.147
23.70 AN 60 24.144 24.143 24.142
-50 -10 30 70 — i i i
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-11223




SEEH

Model GMA300F-24
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +24V12.5A
1.Output 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 : 0 - 12.5A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

) Output Voltage Accuracy
* Output Voltage Accuracy (Ratio) = x 100
Rated Output Voltage
2. Values
it Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 50 264 0 24162
aximy 9 +25 +0.1
Minimum Voltage -20 85 12.5 24112
- 16 - BC-11223
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Model GMA300F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +24V12.5A
1.Graph 2.Values
Time since Output
start Voltage
24.40 [H] [V]
2430 0.0 24143
= 0.5 24.141
o 24.20
2 1.0 24.142
S 2410 2.0 24.142
3 24.00 3.0 24.141
8 23.90 4.0 24.142
5.0 24.142
23.80 6.0 24142
23.70 7.0 24.142
0 2 4 6 10 8.0 24.141
Time [H]
Input Volt. 115V
Load 100%
*The characteristic of AC230V is equal.
- 17 - BC-11223
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Model GMA300F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V12.5A
1.Graph
Load 100% Input Volt. 115V
Output
Volt.
[5V/div]
0 k
Load 100% Input Volt. 230V
Output
Volt.
[5V/div]
0 K
Input
Volt.
Time [100ms/div] Time [10ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th Tf
115V 354.0 25 356.5 14.8 1.5
230V 347.5 2.5 350.0 14.7 1.5
Output _90% ________!!_ _____ N
Volt. ’]OM I I \
- il ittt ettt b i X
|
Input |
Volt. Y
Td Tr : : Th| Tf
I B
N
Ts i
- 18 BC-11223
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input voltage.

Input Voltage [V]

This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated

Model GMA300F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24V12.5A
1.Graph 2.Values
---EF-- Load 50%
—2A——  Load 100% Input Hold-Up Time
1000 - . Voltage [ms]
\\ \‘ V] Load 50% | Load 100%
N\ 5 85 28 20 X1
0 \‘w X
£, \‘ 100 28 17 %2
o 100 = = 115 28 15
€ ~ X
= AN AN 200 28 15
:)CI’- RcL--EF L S N L 230 28 15
q N N N
e N A—A—GA 264 28 15
T 10 — S
N N 280 28 15
AN N\
N\ K - i} _
LN N - : -
50 100 150 200 250 300

%1 : Load 70%
%2 : Load 85%

19
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Model GMA300F-24
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +24V12.5A
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Time [ms]
. 1000 - Current Input Volt. | Input Volt. | Input Volt.
£ \ [A] 100[V] | 115[vV] | 230[V]
o N 0.0 - - -
S N
[ N 2.5 63 63 63
S 100 S 3.1 51 51 53
@ e N 5.0 32 32 32
“é& = :\ 6.3 26 26 27
3 10 ’ﬁ; - 75 22 22 22
2 SN\ 8.8 19 19 19
o q AV 10.0 15 15 15
£ 10.6 14 14 15
3 12.5 13 13 14
- 0 4 8 12 13.8 4 4 13
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
20 - BC-11223




SEEH

—CO$EL

Ambient Temperature [°C]

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

Model GMA300F-24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V12.5A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
< Temperature \Y
80 R N [°C] Load 50% | Load 100%
B—#e z -30 72 72
= \ \
= 60 N N -20 72 72
% N \ -10 72 73
§ N N\ 0 72 73
5 40 AN N 10 72 73
g N\ AN 25 72 73
2 N\ N\ 30 72 73
N N 40 72 73
\\ A 50 72 73
\ \\\
0 - 60 72 73
-50 -10 30 70 — i i

2 - BC-11223
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Model GMAS300F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24V12.5A
1.Graph ———A\  Input Volt. 100V | 2.Values
----- O Input Volt. 115V
—-—-=O Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. | Input Volt. | Input Volt.
ES [\ 100[V] 115[V] 230[V]
25 0 24 1436| 14.38| 14.42
o 20 g
()]
8 - - - -
2 15 - - - -
‘g_ - - - -
5 10
3 - - - -
5 - - - -
0 - - - -
0 4 8 12 16 _ i i j
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -

load current.

Intermittent operation occurs when overcurrent
protection is activated.

- oo . DC-11223
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Model GMA300F-24

ltem Overvoltage Protection Testing Circuitry  Figure A

Object +24V12.5A

1.Graph 2.Values
—7A——  Input Volt. 115V
---EF-- InputVolt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
L \\ [°C] 115[V] 230[V]
3 \\ Q 30 30.20 30.08
% \ & 20 30.37 30.37
§ \\ -10 30.61 30.49
= ‘V/%Er.m/ﬂ/ AN 0 30.78 30.78
® BFEN\ 10 30.96 30.96
2 t\ ;\ 25 31.31 31.31
29 N . 30 31.37 31.37
L\ N 40 31.67 31.67
N O 50 31.78 31.78
27 A\ 60 32.08 32.08
-40 -20 0 20 40 60 — i B

Ambient Temperature [°C]
Load 0%

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

. 23 - BC-11223
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Temperature Chamber
Elecronic | | ][] []
»  Switch > » Power Supply |— P Electronic N F -
I~
AC Power DC Load
Supply Power Meter
A
v
| Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter Power Supply DC Ammeter Adjustable
AC Input Line )| > — L p| Load
FG

—| 1kQ+0.1%

0.015uF1.0%
| |

%1 0FON0L

—‘ Leakage Current

Lp| Effective value Effective Value of Voltmeter[V]
Voltmet =
olimeter Value [A] 1K [
Figure B ( IEC60601-1)
. o4 - BC-11223
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Temperature Chamber
Measuring
ISHIES) board
OO o Eoorons
g P Suppl
AC Power Power Meter OWersupply f c1 /| .| DCLoad
Supply
150mm Oscilloscope
BW:20MHz
C1= 22 uF
(Electrolytic capacitor)
Figure C
- 25 . BC-11223




