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Model GMA300F-12
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Input Current [A]
50 < Current Input Volt. | Input Volt. | Input Volt.
O [A] 100[vV] | 115[V] | 230[V]
40 \ 0.0 0.091 0.085 0.097
< \\ A 5.0 0.735 0.626 0.375
5., P 63 0907 | 0772 | 0.448
§ ' /(f § 10.0 1399 | 1.180 | 0.687
= = TN
5 . J/é’ N 12.5 1.756 1.491 0.805
£° B N o 15.0 2.041 1.814 0.960
el o N 17.5 2365 | 2095 | 1.111
g o~ \
1.0 ?gr JE-Tea N 20.0 2.712 2.361 1.258
e N\ 21.3 2.883 2.487 1.330
0.0 & 25.0 3.408 2.932 1.545
0 10 20 30 275 3763 | 3235 | 1.686

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model GMA300F-12
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.
\\\ [A] 100[V] 115[V] 230[V]
400 Q 0.00 4.6 4.6 3.9
3 A 5.00 69.0 68.1 67.5
5 20 P d 6.25 85.3 84.1 83.4
; N
o /gg 10.00 134.4 132.8 130.7
o >
= \\ 12.50 167.5 165.3 163.2
2 200 N\
£ N} 15.00 200.4 198.9 195.2
N
/g’ \\ 17.50 233.9 232.1 227.2
100 /zr“, N 20.00 268.0| 2655| 2590.7
m/ N 21.25 285.0 282.2 275.8
0 25.00 337.4 3334 3247
0 10 20 30 27.50 3726| 3679| 3576

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-12
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 \ Voltage [%]
N\ A\ V] Load 50% | Load 100%
92 S8 85 89.7 89.4 X1
~ & ¥ N 100 90.5 90.4 %2
S \\ \‘
— N > 115 914 90.9
3 76 N N
= N N 200 92.6 93.0
;}:_’ 68 N 230 92.7 93.3
L N N 264 92.8 93.6
60 AN \ 280 91.9 93.3
N N
™ N - - -
52 N \
44 \\‘ ,
50 100 150 200 250 300

%1 : Load 70%
X2 : Load 85%

BC-11222
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Load Current [A]

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

Model GMA300F-12
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
Q [A] 100[v] | 115[v] | 230[Vv]
96 N 00 i i _
= @ _ fg:g:_ca—;f);-z?:@ 5.0 87.9 89.1 89.8
5 . go——% T QH 6.3 88.8 90.0 90.8
S L 10.0 90.1 91.2 92.6
2 84 N 12.5 90.5 91.4 92.7
= \ 15.0 90.6 91.3 93.0
¥
80 :\ 17.5 90.5 91.3 93.2
76 \\ 20.0 90.4 91.3 93.3
O 21.3 90.4 91.2 93.3
72 25.0 89.7 90.9 93.3
0 10 20 30 27.5 89.4 90.5 93.1
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Model GMA300F-12
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1_Graph 2.Va|ueS
---FF-- Load 50%
—A—— Load 100% Input Power Factor
1.0 = Voltage
- = - N V] Load 50% | Load 100%
0.9 e ii\ 85 0.986 0.991 31
g ~.5;|\ 100 0.956 0.990 X2
E 0.8 115 0.963 0.990
. VA 200 0.907 0.934
007 :
g \ ‘ 230 0.880 0.913
o \ 264 0.833 0.894
0.6 5
\ 280 0.594 0.734
0.5 - - - -
0.4 :
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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Load Current [A]

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

Model GMA300F-12
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Power Factor
1.0 ,_Wﬂ_ Current Input Volt. | Input Volt. | Input Volt.
05 —/#@wi ""e_“uj f_re 3 o [A] 100[vV] | 115[V] | 230[V]
os Y N 0.0 0.503 0.466 0.176
. // /_07 ) 5.0 0.937 0.943 0.781
R AN 6.3 0.939 | 0947 | 0.808
L('};) 0.6 /," /’ N 10.0 0.960 0.977 0.826
§ 05 & :\ 12.5 0.956 0.963 0.880
04 D 15.0 0.982 0.953 0.883
0 f N 17.5 0.990 0.963 0.888
v . 20.0 0.989 0.978 0.896
02 4 N 21.3 0.990 | 0.987 | 0.901
0.1 25.0 0.992 0.990 0.913
0 10 20 30 27.5 0993 | 0990 | 0.921
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Model GMA300F-12
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Current
[50A/div] Primary inrush current :

Primary inrush current

31.2A
n n \ Secondary inrush current :
Input I 7.6 A
Voltage l
[100V/div]
U
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input o~mmaea Load 100 %
Current
[50A/div] Primary inrush current :
59.1 A
\ Secondary inrush current :
Input \ 5.7 A
Voltage \
[200V/div] U
Time [50ms/div]

v
\

Secondary inrush current

BC-11222
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Model GMA300F-12
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 0.19 Operation
One of phases 0.09 0.10 0.24 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-11222
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Input Voltage [V]

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

Model GMAB300F-12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V25A
1.Graph 2.Values
---EF-- Load 50%
—24A—— Load 100% Input Output Voltage
- Voltage [V]
12.40 S N V] Load 50% Load 100%
12.30 \ Y ) 85 12.106 12.099 X1
—_— . \ S
= N 100 12.107 12.100 X2
S 12.20
S . 115 12.107 12.100
S 12.10 BG-E go—gDgg 200 12.106 12.099
El AN N 230 12.106 12.100
E 12.00 S 264 12.106 12.100
11.90 S x 280 12.107 12.100
AN AN
11.80 N N - - -
\
11.70 R
50 100 150 200 250 300

%1 : Load 70%
X2 : Load 85%

BC-11222
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Model GMA300F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V25A
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- |InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
12.40 \\\\ [A] 100[V] 115[V] 230[V]
N
1230 \\ 0.0 12.117 12.118 | 12.117
= 5 5.0 12.113 12.114 12.113
()
> 12.20 N 6.3 12.112 | 12113 [ 12.112
g 1210 S 55 - 10.0 12.109 | 12.110 12.109
5 \\ 12.5 12.107 12.108 | 12.107
£ 12.00 >
3 15.0 12.106 12.106 12.106
11.90 N\ 175 12.104 | 12.104 | 12.104
N 20.0 12.102 12.103 12.103
11.80 N\
\ 21.3 12.102 12.102 12.102
11.70 25.0 12.099 | 12.099 | 12.099
0 10 20 30 275 12.098 | 12.097 | 12.097
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-11222
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Model GMA300F-12

Temperature 25°C
Item Dynamic Load Response Testing Circuitry  Figure A

Object +12V25A

Input Volt. 115V
Cycle 1000 ms
t112=50ps

Load Current

t1 t2

Min.Load (0A)«——
Load 100% (25A)

500 mV/div
1 ms/div 10 ms/div

Min.Load (0A)«——
Load 50% (12.5A)

500 mV/div
1 ms/div 10 ms/div

Load 50% (12.5A)
Load 100% (25A)

500 mV/div
1 ms/div 10 ms/div

- 11 - BC-11222
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Model GMAS300F-12
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +12V25A
1.Graph 2.Values
——A—— Input Volt. 115V
—-—O—-- InputVolt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 \\\ [A] 115 [V] 230 [V]
= 160 \\‘ 0.0 25 30
E 140 \\ 5.0 45 50
o AN 6.3 45 50
& 120 R
= A\ 10.0 50 60
< 100 N
2 4 — g8 12.5 55 65
& - ZE N\ 15.0 60 65
4 o . AN
60 PPN 175 65 70
40 & = \\ 20.0 70 75
20 £~ O 213 75 80
0 25.0 85 85
0 10 20 30 275 90 90
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] —
[ |
T ‘
Fig. Complex Ripple Wave Form
12 - BC-11222
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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
[mVp-p]

T1

Fig. Complex Ripple Wave Form

Model GMA300F-12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +12V25A
1.Graph 2.Values
——A—— Input Volt. 115V
—-—O—"- Input Volt. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\\ [A] 115 [V] 230 [V]
160 N 0.0 70 70
= N 5.0 75 80
E 140 ﬁ/)({“" :
o N 6.3 80 85
g1 N 10.0 85 95
o
Z 100 I i < :
] 5 SN % 12.5 100 105
2 ==K AN 15.0 105 105
® 60 N
17.5 110 115
40 \\ 20.0 120 125
20 N 21.3 135 135
0 25.0 145 145
0 10 20 30 275 160 165

13 - BC-11222
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Model GMA300F-12
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V25A
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 90 105
E 140 \ :\ -20 80 95
% 120 \ \] 0 80 85
E) 100 A N ) 10 85 85
o 80 ! N — R __‘_\5 25 85 85
& i \ 40 85 90
£ \ 3
x 60 \ : 50 90 95
40 \ \\ - - -
\ \
20 \ \ - - -
0 3 - - -
-40 -20 0 20 40 60 _ B _
Ambient Temperature [°C]
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-11222
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Model GMA300F-12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V25A
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.
12.40 \\ } [°C] 100[V] 115[V] 230[V]
1230 \ W) -30 12.061 | 12.063 | 12.064
— . ‘\ \
= ~\ L -20 12.071 12.073 | 12.074
()
g1 N N -10 12.080 | 12.081 [ 12.082
£ 12.10 Wﬂ% 0 12.087 | 12.088 | 12.089
5 <\ AN 10 12.093 | 12.093 | 12.094
£ 12.00 \ .
3 N\ 25 12.098 | 12.099 | 12.099
11.90 {\ A 30 12.100 | 12.100 | 12.100
L~ \\ 40 12102 | 12.102 | 12.102
11.80 N
2\ O 50 12102 | 12102 | 12.102
11.70 AN 60 12.101 12.101 12.101
-50 -10 30 70 — i i i
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-11222
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Model GMA300F-12

Item Output Voltage Accuracy Testing Circuitry Figure A

Object +12V25A

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 - 25A
* 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 [%]
Maxi Volt 50 264 0 12.122
aximum Voltage 127 +0.2
Minimum Voltage -20 85 25 12.069

_ 16 - BC-11222
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Model GMA300F-12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Obiject +12V25A
1.Graph 2.Values
Time since Output
start Voltage
12.40 [H] [V]
_ 1230 0.0 12.097
= 0.5 12.101
o 12.20
2 1.0 12.101
S 1210 2.0 12.101
3 12.00 3.0 12.101
8 11.90 4.0 12.101
5.0 12.101
11.80 6.0 12.101
11.70 7.0 12.101
0 2 4 6 10 8.0 12.101
Time [H]
Input Volt. 115V
Load 100%
*The characteristic of AC230V is equal.
- 17 - BC-11222
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Model GMA300F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V25A
1.Graph
Load 100% Input Volt. 115V ]
Output
Volt.
[2V/div]
0 \
Load 100% Input Volt. 230V ]
Output
Volt.
[2V/div]
: L
Input
Volt.
Time [100ms/div] Time [10ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th Tf
115V 353.0 1.5 354.5 15.5 0.7
230V 347.5 1.5 349.0 15.4 0.7
Output _90% ________!!_ _____ N
Volt. ’]OM I I \
A ettt e i
|
Input |
Volt. Y
Td Tr : : Th| Tf
I B
N
Ts i
- 18 BC-11222
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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-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12V25A
1.Graph 2.Values
---EF-- Load 50%
—#&—— Load 100% Input Hold-Up Time
1000 - . Voltage [ms]
~ > V] Load 50% | Load 100%
\, \
\ K 85 29 22 %1
@ AN -
£ N 100 29 18 %2
o 100 = = 115 30 16
£ S 8
= N 200 29 16
o fual ‘\-1 | . f | =Bl
:I) L&‘LI‘I_I' g i) Ll :J L=} 230 29 16
2 N AN 264 30 16
£ 10 = ;
&Y N 280 30 16
N\ N\
\ N - - -
1 AN AN - : :
50 100 150 200 250 300

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

19
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Model GMA300F-12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +12V25A
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.
é \\ [A] 100[V] 115[V] 230[V]
0.0 - - -
£ N
= \ 5.0 65 67 69
S 100 = < 6.3 54 54 55
@ ~ N 10.0 34 35 35
2 N 12.5 28 28 28
N
8 10 R~ 15.0 22 23 23
% \\ \\ 17.5 20 20 20
o S & 20.0 18 17 18
©
*% ~ 21.3 15 15 15
"g 1 25.0 13 14 14
- 0 10 20 30 275 4 8 14
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
. 20 - BC-11222
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Ambient Temperature [°C]

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

Model GMA300F-12
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V25A
1.Graph 2.Values
---EF-- Load 50%
—24A—— Load 100% Ambient Input Voltage
- Temperature V]
80 X ~N [°C] Load 50% | Load 100%
i £ i = i = . i = P - -30 72 72
> N \ 20 72 72
= 60 N X ;
% N N -10 72 73
E, \\ N\, 0 72 73
5 40 \ AN 10 72 73
2 N\ AN 25 72 73
” A N\ 30 72 73
N\ N 40 72 73
\\ N 50 71 72
\ \\\
0 - 60 71 73
-50 -10 30 70 — i i

2 - BC-11222
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Model GMAS300F-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V25A
1.Graph ———A\  Input Volt. 100V | 2.Values
----- O Input Volt. 115V
—-—-=O Input Volt. 230V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
NS
N [\ 100[V] 115[V] 230[V]
12 N 0
_ NN 12 28.74 28.77 28.80
= < - - - -
()
()]
S 8 - - - -
o
S - - - -
5 - - - -
i
S 4 - S I
0 - - - -
0 10 20 30
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent operation occurs when overcurrent
protection is activated.
- 22 - BC-11222
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Model GMA300F-12
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +12V25A
1.Graph 2.Values
—7A——  Input Volt. 115V
---EF--Input Volt. 230V Ambient Operating Point [V]
17.0 — Temperature Input Volt. Input Volt.
! \\ [°C] 115[V] 230[V]
_ % ") -30 14.65 14.65
< 16.0 > < 20 14.65 14.65
£ e N -10 14.77 14.77
> o N N 0 14.88 14.88
. W N\ 10 14.94 14.94
2 N N 25 15.06 15.06
© e N 30 15.06 15.06
% \\ 40 15.18 15.18
Q \\ 50 15.30 15.30
13.0 60 15.36 15.36
-40 -20 0 20 40 60 — § §
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-11222
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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]
Voltmeter Value [A] 1K [
Figure B ( IEC60601-1)
- 24 - BC-11222
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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-11222




