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

Model TUNS300F12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A— [nput Volf, 100V | 2.Values
--~fk~~- Input Volt. 200V
——0—-~ InputVolt. 230V Load Input Current [A]
5.0 Cuirent Input Volt. | Input Volt. | Input Volt.
o Al 100rv] | 200Mv) | 230Mvi
40 N 0.0 0.161 | 0334 | 0.385
—_ Kt
< N 5.0 0.814 | 0510 | 0,508
z A 10.0 15610 | 0822 | 0762
2 30 . . ‘
5 ™ 15.0 2.202 1.142 1.031
(6]
5 // \\ 20.0 2903 1.472 1.311
g 20 il | 25.0 3613 | 1.807 | 1.597
| BTN 27.5 3.971 | 1977 | 1.743
1.0 T > " : - -
S~ o ™,
%‘f" \:\ - - - -
0.0 | A = ) - -
0 10 20 30 T N N -
Load Current [A]
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Model TUNS300F12

Temperature 25°C

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

ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 100V | 2.Values
ww=f=-- Input Volt, 200V
—+—C—— Input Volt, 230V Load Input Power [W]
500 - Current Input Valt, | Input Valt. | Input Volt,
N A 1000v] | 2000v) | 230v)
100 - \\\1 0.0 3.0 29 3.0
s \ /" 50 752|  737| 735
5 200 A4 10.0 146.4| 1434| 1428
8 AN 15.0 2154| 2108] 210.1
5 , 20.0 2851 2787 2775
£ 200 y \\? 25.0 3550 | 8472| 3456
/ \\ 27.5 3905 3818 3800
100 iy — - : )
.4 N - - - :
0 Il’/ N _ N N N
0 10 20 30 — - - -
Load Current [A]
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Model TUNS300F12
Temperature 25°C
ltem Efficiency (by Input Voliage} Testing Circuitry Figure A
Object
1.Graph 2 Values
-—=f+--- Load 50%
—&—— Load 100% input Efficiency
100 < . Voltage [%]
- L V] Load 50% | Load 100%
a0 \\ ::" 80 82.9 84.3
- S —— AR 85 83.0 84.6
= G ] N 100 83.5 85.2
80 d A : :
£ N K 120 84.0 85.8
& N N 200 85.3 87.1
ui 70 N K 230 85.7 87.6
-, K 264 86.1 87.9
60 :“\ W 280 86.9 88.5
N,
\l Ky \ K - - -
50 \, "\
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
. 3 - BC-10854
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Model TUNS300F12

Temperature 25°C

Item Efficiency {by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——— Input Volt. 100V |2.Values
=~=fF-=- InputVolt. 200V
—-—0—-— Input Voit. 230V Load Efficiency [%]
100 Current Input Volt. | Input Velt, | Input Valt.
[A] 1000v] | 2000V] | 230[V]
90 0.0 - - -
< 5.0 80.3 82.0 82.3
g 80 10.0 82.6 84.4 84.8
S 15.0 84.2 86.1 86.4
E 70 20.0 84.9 86.9 87.2
) 25,0 85.2 87.1 87.6
275 85.2 87.2 876
60 — ; - N
50 E — - - -
0 10 20 30 _ ~ - _

Load Current [A]

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

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

Model TUNS300F12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2 Values
~==F}-~~ Load 50%
—&—— Load 100% Input Power Factor
1.0 = — Voltage
R ﬂ‘?“f__ﬁ--\: M Load 50% | Load 100%
0.8 \_: Bl 1: 80 0.983 0.990
. N NE 85 0.980 0.990
E > NE 100 0.976 0.990
& o6 ' |
= N N ; 120 0.967 0.087
3 N N L 200 0.902 0.960
T 04 N N 230 0.857 0.940
< S 264 0.701 0.909
0.2 o N 270 0.780 0.805
1\ - 280 0.356 0.405
0.0 s AN
50 100 150 200 250 300
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Model TUNS300F12
Temperature 25°C
item Power Factor (by Load Current) Testing Circuitry _Figure A
Cbhject
1.Graph —Arae  |nput Volf. 100V | 2.Values
~~~fFF-- InputVolt. 200V
—=O—"-~- [npufVolt. 230V Load Power Factor
1.0 - = _‘é_ Current Input Velt. | Input Valt, | Input Volt.
?/4 D e = < [A] 100[v] | 2000V | 2300V}
0.8 — 2 \\ 0.0 0.187 0.043 0.033
5 / _53" /s \\ 25 0.866 0.521 0417
S | /o7 \ 5.0 0025 | 0722 | 0627
% / Iﬁ’ / 10,0 0.971 0.871 0.814
g / ‘,23 / \ 15.0 0.882 0.922 0.885
a 04 / i1 N 20.0 0.987 | 0946 | 0.920
ig B 25.0 0.990 | 0.960 | 0.940
02 L \J 275 0990 | 0965 | 0.947
f N . : : :
0.0 5 - _ - - -
0 10 20 30 -- - - -

Load Current [A)]

Note: Slanted line shows the range of the rated
load current.
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Model TUNS300F12
Temperature 25°C
ltem Incush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input -libww v WWWWWWWV\MNV Load 100 %
Current
[20A/div] Primary inrush current ;
1M17A
! Hii m L Secondary Inrush current :
Input 279 A
Voltage | u
e [N
Time [100ms/div]
Input Voltage 200V
Freguency 60 Hz
Input o~ v AWML Load 100 %
Current
[20A/div) Primary inrush current :
24.6 A
H . Secondary inrush current :
Input 9.0A
Voltage |
{200v/div] I i 1) u) H

Primary inrush current

[100ms/div]

Secondary inrush current

BC-10854
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Model TUNS300F12
Temperature
ltem Leakage Current Testing Circuitry Figure B
Obiject
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240[V]
[ECE0950-1 Both phases 0.16 0.33 0.40 Operation
One of phase 0.30 0.63 0.77 stand by
The value for "One phase” 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-10854
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Model TUNS300F12

Temperature 25°C

[tem Line Regulation Testing Circlitry  Figure A
Object +12V25A
1.Graph 2 Values
--=fF+-=-+ Load 50%
—~A—— Load 100% Input Output Voltage
12,40 : Voltage vl
AN - Y] Load 50% | Load 100%
12.30 ht 80 12.088 12.087
= ‘ 5 85 12.088 12,087
&, 12.20 k L
g ) N 100 12.088 12.087
S 1o m}ﬂ \ 120 12.088 12.087
3 N 200 12.088 12.087
g 1200 "x 230 12.088 12.087
264 12.088 12.087
11.90 \\\\ \’* 280 12.088 12.087
kY
11.80 A 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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Model TUNS300F12
Temperafure 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V25A
1.Graph ——2—— |nput Volt, 100V | 2.Values
~-=fF=-=-- InputVolt. 200V .
—+—Q—-— InputVolt. 230V Load Output Voitage [V]
12.40 Current Input Volt, | Input Volt. | Input Volt,
: N,
. [A] 100[V] 200[V] 230V
12.30 Al 00 | 42,090 | 12080 | 12.090
= < 5.0 12,089 | 12.080 | 12.089
Q
g 1220 0 100 | 12.088 | 12,088 | 12.088
° %, 15.0 12.088 | 12.088 12.088
= 12,10 =
5 o —— b i 20.0 12.088 | 12.087 | 12.088
5 N 25.0 12.087 | 12.087 | 12.087
S 1200 -
\‘ 27.5 12.087 12.087 12.087
11.90 < - - - -
~ \ - - - -
11.80 ht _ - - -
0 10 20 30 _ - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 BC-10854
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Model  |TUNS300F12

Temperature 25°C
ltem Dynamic Load Response Testing Clreuitry Figure A

Object [+12V 25A

Input Volt, 100V
Cycle 1000ms

Load Current | |

25A 7 50us

Min.Load (OA}——
Load 100%(25A)

200 mV/div i i

200-us/div 10 ms/div

Min.Load (DA)——
Load 50%(12.5A)

200 mV/div !

200 us/div 10 ms/div

Load 10% (2.6A)——>
Load 100% (25A)

e

200 mVWdiv

200 us/div 10 ms/div

-11- | BC-10854
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Model TUNS300F12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Clrcuitry _Figure C
Object +12V25A
1.Graph 2.Values
— A InputVolt. 100V
—.—0—.-[nput Volt. 200V Load Ripple Voltage [mV]
400 < Current Input Volt. Input Volt.,
250 \ IA] 100 {V] 200 [V]
= \': 0.0 45 45
E, 300 s 5.0 75 75
2 o0 x‘: 10.0 85 . 85
© M,
= Y 15.0 a0 85
£ 200
> 5, 20.0 90 90
g 150 > 25.0 90 90
® o0 N 27.5 90 90
y——A——
50 T/a——’* :\ _ a B
ol , - - -
0 0 20 30 ~ " -
Load Current [A]
Ripple Veoltage is shown as p-p in the figure below.,
Note: Slanted line shows the range of the rated
load current.
Ripple {mVp-p]
Fig.Complex Ripple Wave Form
- 12 - BC-10854
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Model TUNS300F12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +12V25A
1.Graph 2. Values
e Input Volt. 100V
——g—-~Input Volt. 200V Load Ripple-Noise [mV]
400 T Current Input Volt. Input Volt.
350 . [A] 100 [V] 200 [V]
o \ 0.0 50 50
E 300 i 5.0 75 75
% 250 \\ 10.0 ao 20
2 200 2 15.0 95 5
2 N 20.0 95 95
5 150 > 25.0 95 85
4 “\
100 A—h—a— 275 95 95
N - - -
50 //a——_—ﬂ 1‘\ = . .
f) I A - - -
0 20 30 . _ -
Load Current [A]
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Y
Ripple
Noise[mVp-p]
7
Fig.Complex Ripple Noise Wave Form
- 13 - BC-10854
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Model TUNS300F12
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V25A
1.Graph 2.Values
---@--- Load 50%
—A—— Load 100% Ambient Ripple Voltage
400 oy = Temperature [mV]
350 A ] [°Cl Load 50% | Load 100%
%’ 200 A >3 50 105 105
== < 1:« -40 105 105
o 250 Py = 20 100 100
S 200 —f> o 0 100 100
= -~ <3 25 85 90
© 150 - .
S - = 50 85 90
v 100 N —f— oy 75 a5 90
50— N 85 80 85
0 ' T 100 80 85
-60 -40 20 0 20 40 60 80 100 120 105 8(2 85_
Amblent Temperature [°C]
Input Volt. 200V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC-10854
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Model TUNS300F12
item Ambient Temperature Drift Testing Circuitry _Figure A
Object +12V25A
1.Graph —2&—— Input Volt, 100V | 2.Values
~~=&--- InputVoit. 200V
——0—=~ |pputVolt. 230V Ambient Output Voltage [V]
i2.40 Temperature | Input Veit. | Input Vait. | lnput Volt.
N\ °C] - 100[vi | 200v1 | 230V
12.30 -50 12.017 | 12.018 | 12.018
= -40 12.030 | 12.031 | 12.031
5 12.20 4
g -20 12,054 | 12.065 | 12.055
§ 0 12.072 12.073 12.073
< 12,10 - — —
3 il 25 12.087 12.087 12.087
S 12.00 50 12.097 | 12.097 | 12.097
75 12.101 12.100 12.101
11.90 85_ 12102 12.102 12.102
100 12105 | 12,105 | 12,106
11.80 105 12.106 12.106 12.107
60 40 20 0 20 40 60 80 100 120 - _ - N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10854
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Model TUNS300F12

ltem Output Voltage Accuracy Testing Circuitry _Figure A

Object +12V25A

1.0utput Voltage Accuracy

This is defined as the value of the output voltage, regulation load, ambient temperature and
input voltage varled at random in the range as specified below.
Temperature : -40 - 100°C
input Voltage : 85 - 264V
Load Current : 0 - 25A
* Quiput Violtage Accuracy = £{Maximum of Output Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

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

2.Values
ltem Temperature| Input Qutput Qutput Voltage Accuracy
°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 0 85 |
Mfﬂ:ftmum Voitage 10 0 12109 +40 0.3
Minimum Voltage -40 85 25 12.030
- 16 - BC-10854
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Model TUNS300F12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry _Figure A
Object +12V25A
1.Graph 2Values
Time since Output
12.40 start Valtage
[H] v]
12.30 0.0 12.086
=
= 1220 0.5 12.088
2 1.0 12.088
S 12.10 2.0 12.088
é 3.0 12.088
3 2% 4.0 12.089
6.0 12.088
11.80 7.0 12.088
0 2 4 6 10 8.0 12.088
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10854
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Model TUNS300F12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V25A
1.Graph
[ Load 100% Input Volt. 100V
5 - |
Output
Volt.
[2vidiv| -
0
[ Load 100% Input Volt. 200 V
5 - .
Output
Volt. - 4
[2vrdiv| T
0
v [ A
Volt. 0 ! /\/
Time [200msidiv] Time [20rnsidiv]
2.Values [ms]
Input VoI Time Td Tr Ts Th Tf
100V 472.0 13.0 485.0 39.1 24,5
200V 447.0 . 14.0 461.0 39.4 241
Output _ 50— L= -
Volt. 10%, !
I N~
>
Input
Voli.
Th| Tf
b Pl
.48 - BC-10854
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This duration covers from Shut-off of input

voltage to the moment when output voltage

descends to the rated range of voltage accuracy.

MNote: Slanied line shows the range of the rated
input voltage.

Model TUNS300F 12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object | +12v25A
1.Graph 2.Values
~--fF--- Load 50%
—=&—— Load 100% Input Hold-Up Time
1000 . Voltage [ms]
i\ 5': V] Load 50% | Load 100%
< 80 54 23

w N
E N N 85 56 24
g 100 = e 100 55 24
= cﬁ'—'ﬂ' - S v 120 58 25
=) . A 200 60 25
8 o LLD N 230 58 25

= > 264 : 59 25

) - 280 63 26

\\ \\ﬁ aau - -

N N
50 100 150 200 250 300

19 - ' BC-10854
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Model TUNS300F12 _
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry _Figure A
Object +12V25A
1.Graph —t——  Input Volt. 100V | 2.Values
~refF == |nputVolt. 200V
—-—0—-— InputVolt. 230V Load Time [ms]
., 1000 . Current fnput Volt. | Input Valt. | Input Volt,
£ = (Al 100v] | 200(v) | 230v)
E N 0.0 - - -
= '\u\ ) 5.0 216 216 223
s 100 == 10.0 112 112 112
= HM!
% S — 15.0 74 74 74
g AN 20.0 55 55 55
8 10 ‘ 25.0 43 43 43
@ = 27.5 38 39 39
[=] LY
@ - - - -
8 N
= - - . -
= 0 10 20 30 ~ " " "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10854
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Model TUNS300F12
Minimum Input Voltage
ltem for Regulated Qutput Voltage Testing Circuitry _Figure A
Object +12V25A
1.Graph 2Values
---fF--- Load 50%
——A—— Load 100% Ambient Input Voltage
100 Temperature I\
s \\ °Cl Load 50% Load 100%
w0 LAY N 50 72 72
=, D g a—-——E—-—-g--uA\}L -40 72 72
& o N \] -20 72 72
3 N\ ] 0 72 72
= AN 25 72 72
2 40 ] A
£ \\ \\ 50 73 73
N 75 72 73
20 N N\
\\ \\ 85 73 73
\\ y 100 73 73
0 105 72 72
60 -40 20 0 20 40 60 80 100 120 — - -
Ambilent Temperature [°C]
Note: Slanted line shows the range of the rated
ambient termperature.
BC-10854




TEEH

— CO$EL

Model TUNS300F12

Temperature 25°C

Item Overcurrent Protection Testing Circuitry Figure A
Object +{2V25A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Qutput Load Current [A]
16 Voltage Input Volt, Input Valt.
vl 100[V] 230[V]
<
N 12.0 32.38 32.40
E 12 e
> N \ 11.4 32.82 32.88
8 S \ 10.8 33.20 33.27
%’ 8 \\ 9.6 34.30 34,37
2 8.4 35.72 35.79
3 4 7.2 37.29 37.35
8.0 39.25 39.32
0 - . -
0 10 20 30 40 50 N B }
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -

load current.

Intermittent operation oceurs when the output
voltage is from 6V to OV.

- 922 . BC-10854
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Model TUNS300F12
ltem Overvoltage Protection Testing Circuitry Figure A
Object +12V25A
1.Graph 2Values
—A—— |nput Volt. 100V
===~~~ InputVoli. 200V Ambient Qperating Point [V]
18.0 Temperature |  Input Valt. Input Valt,
\\ \\ [°C] 100[V] 200(V]
\\ A -50 15.77 15.77
% 17.0 N -40 15.77 15.77
§_ N N 20 15.83 15.83
2 0 \ 0 15.82 15.82
- SF N A AY 25 15.82 15.82
2 A > 50 15.82 15.82
50 I\ N 75 15.82 15.82
\ \ a5 16.82 15.82
\\ N 100 15.82 15.82
14.0 105 15.82 15,82
60 -40 -20 0 20 40 60 80 100 120 — " -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10854
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Temperature Chamber
etectronic| |1C1] _
—»  Switch » 1 Power Supply feoo »| Electronic Ol e
AC Power ™ B¢ Load L%
Supply Power Meter Bscilloscape
A 4
|
Relay Unit
'Y
»
» VM
Data Acquisition/Control Unit
Figure A
AC Power Adjustable
Ac :.Enp ue Voltmeter Supply DC Ammeter Load
Line —» P P >
FG
A
- Leakage Current Effective Yalue of Voltmeter[V]
Effective Value (4 =
— value 1% (0]
Voltmetex
Figure B { DEN-AN )
AC Power Adjustable
AC Input DC Ammeter
Line —» Voltmeter > Supply [ Load

1.5kQ10.1%

500040.1%

0.2201Ft1. 0%

0.022pF+1, 0%

| |
I

Leakage Current Effective Value of Yoltmeter[v]
Value 3 =

500 (9]

Effective
» value
Voltmeter

L Il ar-oroner

Figure B { IEC60950-1 )

- 24 - BC-10854
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/ [
[ |
AC noiss cio | + __CH Elsctronic
Input fiter DC Load
— | ] |
|‘m’ NEED .
Goaxial cabls ] ", l/'
G Osciloscopn
BW:100MHz
R=50Q
C10 : TUNS300F12 2200uF (0=Tc=100) C11  : TUNS300F1210uF C=b.0TF
22004 FX3 (-40=Te<0) TUNS300F28 4.7 4 F
TUNS300F28 1000uF (D=Tc=100) TUNS300F48 2.2 4 F
10004 Fx3 (-40=Tc<D)
TUNS300F48 4704 F (0=Tc=100)

4704 Fx3 {(~40=Tc<0)
Tc:Base Plate Temp.

Figure C

L1,L2 : SC-15-200(NEC TOKIN) Ci1 : TUNS300F12 10 ¢ F Ceramic Capacitor
C1,62 : 068 uF 310V Film Capacitor X 2 TUNS300F28 4.7 i F Ceramic Capacitor
C3 : 1.0uF 310V Film Capacitor X 2 TUNS300F48 2.2 ¢4 F Ceramic Capacitor

C4,C5C9 : 2200pF Ceramic Capacitor
C8,C7 : 068 uF 450V Film Capacitor % 2
C8 : 470 uF 450V Electrolytic Capacitor
C10 : TUNS300F12 2200 4 F 25V Electrolytic Capacitor
TUNS300F28 1000 ¢ F 50V Electrolytic Capacitor
TUNSS300F48 470 it F 63V Electrolytic Capacitor

Figure D

- 25 - BC-10854




