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Load Current [A]

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

Model TUXS200F28
Temperature 25°C
[tem Input Current {by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V :
——0Q—-- Input Volt. 230V Load Input Current [A]
3.0 Current Input Valt. | Input Volit. | Input Volt.
[A] 100[v] | 200[v] | 230[V]
2.5 0.0 0.128 0.224 0.254
< ] A 1.4 0.504 0.338 0.338
= 20
§ // 2.8 0.899 0.510 0.475
(‘?; /5 4.2 1.307 0.697 0.630
2" 5.6 1716 | 0889 | 0.795
£, N 7.0 2136 | 1.086 | 0.965
' A LT 7.7 2351 | 1187 | 1.051
d T
0.5 B - - - :
i S N N
0.0 N - - - -
0.0 2.0 4.0 6.0 8.0 _ i i i
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Load Current {A]

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

Model TUXS200F28
Temperature 25°C
Item Input Power {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —Ae— Input Volt. 100V | 2.Values
-=--EF-- Input Volt. 200V
—=Q—= Input Volt. 230V Load Input Power [W]
300 Current Input Volt. | Input Volt. | Input Volt,
N (Al 100[v] | 200[v] | 230pv]
250 0.0 5.6 6.0 5.9
3 S /‘L 14 463| 471| 479
. 200
g ‘/“'\ 2.8 87.3 87.5 87.9
<) 4.2 128.6 127.8 128.1
o 150
5 56 170.1 168.3 168.3
E 7 7.0 212.3| 2092 209.1
7
//W 7.7 233.9| 230.1 229.8
50 - - - -
il N - ]
o ~ ) ) 3
0.0 2.0 4.0 6.0 8.0 _ ~ - i
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Input Voltage [V]

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

Model TUXS200F28
Temperature 25°C
ltem Efficiency (by Input Voltage} Testing Circuitry  Figure A
Object
1.Graph 2 Values
---FF-- Load 50%
—&—— Load 100% Input Efficiency
100 Voltage [%]
V1 Load 50% Load 100%
iy e [=) #'A
90 gﬂ‘{"ﬁ B 80 90.0 91.0
N N
= \ N 85 90.2 91.4
S N N\ 100 90.6 92.2
2 N 120 90.9 92.9
&
Q 200 90.9 93.6
= 70
L N N 230 90.6 93.6
M,
N N 264 90.6 93.7
AV N 280 90.7 93.7
N N — - -
50 \
50 100 150 200 250 300
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Model TUXS200F28
Temperature 25°C
ltem Efficiency {by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— [nputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
——0—'- [nputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Valt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
a0 __..-“W-'- -_\ikg 0.0 - - -
- =l \ 1.4 84.4 83.0 81.5
=R - N
= ' 2.8 89.7 89.5 89.1
> o0 | \
5 4.2 1.3 91.9 91.7
& N\ 5.6 92.1 93.1 93.1
b 70 N 7.0 92.2 93.6 93.6
N 7.7 92,1 93.7 93.8
60 N ~ - - ;
AN " 3 3 3
50 - - - -
0.0 2.0 4.0 6.0 8.0 — - - "
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model | TUXS200F28
Temperature 25°C
item Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
---E+-- Load 50%
—2&—— Load 100% Input Power Factor
1.0 Voltage
o= — g \Y% lLoad 50% | Load 100%
0.9 et 80 0.985 0.994
o R 85 0.984 0.993
g 0.8 N |
e \ 100 0.977 0.991
p ] 120 0.966 0.987
0.7 !
% \ f 200 0.890 0.960
“ 6 \ 230 0.847 0.940
i 264 0.786 0.910
0.5 ! 280 0.445 0.609
0.4
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 TUXS200F28
Temperature 25°C
liem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
-~--EF=-- InputVolt. 200V
— === Input Volt. 230V Load Power Factor
1.0 - - Current Input Volt. | input Voit. | Input Volt.
T = [A] 100(v] | 200V | 230v]
0.9 /ﬁ/ 2 0.0 0.434 | 04134 | 0.101
._ yad _/" 1.4 0.917 0.696 0.614
_Q 0.8 / ." oY
3] J F 2.8 0.968 0.856 0.802
= 717 4.2 0982 | 0914 | 0.881
2 07 17 5.6 0.988 | 0.944 | 0.917
e 06 [ ie 7.0 0991 | 0960 | 0.940
[l 7.7 0992 | 0966 | 0.947
0.5 / HE - - - -
£ — . i} -
0.4 i - - - -
0.0 2.0 4.0 6.0 8.0 — _ ~ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- & - BC-11145




SEEH

—CO$EL.

S v
o

-50 50 150 250 350 450
Time [50ms/div]
Input Voltage 100V
Frequency 50 Hz
Load 100 %

Primary inrush current 153 A
Secondary inrush current 7.7 A

/ \

Primary inrush current Secondary inrush current

ALed

- 7 - BC-11145
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Model TUXS200F28
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards o Note
100 [V] 200 [V] 240 [V]
DEN-AN Both phases 0.17 0.34 0.41 Operation
One of phases 0.27 0.54 0.65 Stand by
IEC60950-1 |-Both phases 0.14 0.29 0.36 Operation
One of phases 0.28 0.56 0.68 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.
BC - 11145
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Model TUXS200F28

ltem Line Regulation

Temperature 25°C
Testing Circuitry Figure A

Object +28VTA

1.Graph 2.Values
---EF-- Load 50%
—&—— Load 100% Input Output Voltage
28.80 Voltage \Y]
28.60 \\\ \\\ vl Load 50% Load 100%
\ \ 80 27.983 27.982
2. 28.40 \\ N 85 27.984 27.983
g’ 28.20 \‘ g 100 27.985 27.984
S } A 120 27.986 27.984
% 2800 4“%:’#" - \\\\Eﬁﬂ_ 200 27.987 27.984
3 2780 \\ n 230 27.988 27.984
27.60 N 264 27.988 27.984
. ) 280 27.988 27.984
27.40 N S — - -
27.20 AN
50 100 150 200 250 300

Input Voltage [V]

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

- BC - 11145
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Model TUXS200F28
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +28V7A
1.Graph —A—— Input Volt. 100V | 2.Values
~-~fF~~ InputVolt. 200V
—-—0O—-- |InpufVolt. 230V Load Output Voltage [V]
28.80 < Current Input Volt. | Input Volt. | Input Volt.
2860 ) [A] 100[V] 200[V] 230[V]
) W) 0.0 27.993 27.995 27.996
>, 28.40 N 1.4 27.980 | 27.992 | 27.992
[1h) L
82820 N 2.8 27.986 | 27.989 | 27.990
§ ‘\ 4.2 27.985 | 27.986 | 27.987
R S e S Ol N, il 5.6 27.084 | 27.985 | 27.986
g 27.80 X 7.0 27.984 | 27.984 | 27.984
LY
27 60 < 7.7 27.984 | 27.984 | 27.984
27.40 AN — - - -
hY
27.20 N - - - -
0.0 2.0 4.0 6.0 8.0 T _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-11145
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Model TUXS200F28

ltem Dynamic Load Response

Temperature 25T
Testing Circuitry Figure A

Object +28V7A

Input Volt.
Cycle

Load Current

Min. Load (0A) «——
Load 100% (7A)

500 mV/div

Min. Load (0A) «——
Load 50% (3.5A)

500 mVv/div

Load 50% (3.5A) ——
Load 100% (7A)

500 mV/div

100 V
1000 ms

h4

t1

1 ms/div

1 ms/div

1 ms/div

t1i2=10u S
=
t2
h—\ ~
SN
5 ms/div
5 ms/div
5 ms/div

BC - 11145
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Load Current [A]

Measured by 100 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] —
\r L
MRS T
~ -~

Fig. Complex Ripple Wave Form

Model TUXS200F28
Temperature 25°C
Iltem Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +28V7A
1.Graph 2.Values
——b—— |nput Volt. 100V
——0—-- Input Volt. 200V Load Ripple Voltage [mV]
300 < Current Input Volt. Input Volt.
270 \\ (Al 100 [V] 200 [V]
S 240 N\ 0.0 20 28
E 210 :\\ 1.4 16 28
2 a0 N 2.8 24 35
L] N,
= 150 42 19 21
- N 5.6 20 24
g 120 A 7.0 24 29
90 7.7 24 29
60 =~ ~ - -
R Y
30 gr—t-o—t= R ___.@.:.-;-\!gzg- = - R
0 - - -
0 2 4 6 8 — i ~

2 - BC-11145
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Model TUXS200F28
Temperature 25°C
ltem Ripple-Noise Testing Circuitry _Figure A
Object +28V7A
1.Graph 2 Values
—&A——= |nput Volt. 100V
—-=0—-~- Input Volt. 200V Load Ripple-Noise [mV]
300 < Current Input Volt. Input Volt.
270 \\ [Al 100 [V] 200 V]
240 ~ ] 0.0 28 37
z 1.4 22 36
E.210 AN '
® AN 2.8 44 42
@ 180 \
Zo N, 4.2 31 28
310 AN 56 34 32
[=% LY
& 120 A 7.0 45 39
g0 7.7 41 39
60 > = : 5
 py— o N =0 |
30 __K’ L2 e Baa = ~ N - - -
0 - - -
0 2 4 6 8 _ - i

Load Current [A]

Measured by 100 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
St 2 [mVp-pl
4

T1

>
[

N

Fig. Complex Ripple Wave Form

- 13 - BC-11145
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Model TUXS200F28
ltem Ripple Voltage {by Ambient Temp.) Testing Circuitry  Figure A
Object +28VTA
1.Graph 2.Values
-==-fF-- Load 50%
A Load 100% Ambient Ripple Voliage
300 < Temperature [mV]
270 N L [°C] Load 50% Load 100%
- N 40 42 50
5240 [ ™\ -
E ~ -20 23 23
=210 S =
% 180 AN AN 0] 20 22
U N N
= i3 A 25 18 22
S 150 >
® X AN 50 16 21
8120 N A 75 16 21
N,
£ 90 I\ & 85 16 21
60 N N 100 15 22
a0 NN <
R e e e Prrric = - -
O \ et T — - _
-50 -10 30 70 110 — - -
Ambient Temperature [°C]
Input Volt. 100V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
2
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 14 - BC - 11145
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Model TUXS200F28
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +28V7A
1.Graph —A——  Input Volt. 100V | 2.Values
---FF-- InputVolt. 200V
—=0O—'~ Input Volt. 230V Ambient Output Voltage [V]
28.80 Temperature | Input Volt. | input Volt. | Input Valt.
Y °C 100 200 230
28.60 N N A ] ] ]
N -50 27.830 27.828 27.825
= 28.40 -40 27.859 | 27.863 | 27.865
o .
g 28,90 D \\‘ -20 27905 | 27.808 | 27.910
© P 0 27.944 27.947 27.949
2 28.00 -
3 =g y 25 27.984 | 27.984 | 27.984
3 27.80 q = 50 28.003 | 28.004 | 28.005
27.60 75 28.016 | 28.017 | 28.017
< 9 85 28.020 28.020 28.021
27.40 P N
g L 100 28.021 | 28.022 | 28.022
27.20 105 28.019 | 28.019 | 28.019
-70 -30 10 50 90 — - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC - 11145
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Model TUXS200F28
ltem Qutput Voltage Accuracy Testing Circuitry Figure A
Object +28V7A
1.0utput Voltage Accuracy
This is defined as the value of the output voltage, regulation load, ambient temperaiure and
input voltage varied at random in the range as specified below.
Temperature : -40 - 85°C
Input Voltage : 100 - 230V
Load Current : 0 - 7A
* Qutput Voltage Accuracy = £(Maximum of QOutput Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Cutput Voliage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
I°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i Vi 85 230 7 28.021
M.a>l<|mum oltage +92 +0.3
Minimum Voltage -40 100 7 27.859
- 16 - BC-11145




— CO$EL.

SEEH

Model TUXS200F28
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +28VT7A
1.Graph 2 Values
Time since Output
28.80 start Voltage
28.60 [H] M
0.0 27.963
S 28,40 05 27.984
$28.20 10 27.984
3 28.00 2.0 27.984
E 27.80 3.0 27.985
8 2760 4.0 27.885
5.0 27.985
27.40 6.0 27.985
27.20 7.0 27.984
0 2 4 6 10 8.0 27.984
Time [H]
Input Volt. 100V
Load 100%
- 17 - BC-11145
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Maodel TUXS200F28
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +28V7A
1.Graph Input Volt. 100V
Load 50%
Qutput ﬁ
Volt.
[svidivi|f
0
Load 100%
Cutput f
Volt.
(svidiv]|[
0
Input
Volt, 0 / \/
[100V/div]) Time [100mS/div] Time [20mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 306.5 9.0 315.5 9.5 11.4
100 % 306.5 9.0 315.5 48.5 56
Output S e —
Volt. | 10% 1.~ __\
Input
Volt.
- 18 BC-11145
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Model TUXS200F28
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +28V7A
1.Graph 2.Values
-~=fF~- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 - - Voltage [ms]
.\“ \ V] Load 50% | Load 100%
= kY 80 94 45
£ \ 85 94 45
o 190 D= @éﬁ& 100 95 45
i T P =) 120 a5 45
=) q ‘ 200 95 45
§ 0 \ \ 230 95 45
= 264 95 45
S ~ 280 95 45
1 N
50 100 150 200 250 300

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
input voltage.

. 19 - BC - 11145
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Model TUXS200F28
Temperature 25°C
ftem Instantaneous Interruption Compensation Testing Circuitry Figure A
QObject +28V7A
1.Graph —A—— [nput Volt. 100V | 2.Values
--=-FF-~- InputVolt. 200V
——0—-~ |nput Volt. 230V Load Time [ms]
__1000 - Current Input Volt. | Input Volt. | Input Volt.
g = [A] 100[v] | 2000V} | 230[V]
g — AN 0.0 - - -
= —\\E 1.4 212 213 213
g 100 —— 2.8 112 | 113 113
@ — =
% B S 4.2 76 76 77
& AN 5.6 56 57 57
8 1o ] 7.0 45 45 45
@ = 7.7 37 37 37
[®] ~
(]CJ - - - -
8 AN
= - - - -
L]
@ 1 - - - -
= 0.0 2.0 4.0 6.0 8.0 — - - .
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC - 11145
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Model TUXS200F28
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +28V7A
1.Graph 2 Values
---E+-- Load 50%
—#&—— Load 100% Ambient Input Voltage
100 Temperature v]
[°C] Load 50% Load 100%
80 \\ \\ -50 64 62
= N ) -40 64 62
e s -
% o b 8- 1B RN 20 65 61
g 0 65 61
= N \ 25 66 61
g% A N 50 65 62
f\\ A 75 66 64
20 N\ = 85 66 66
A 100 66 67
0 - 105 66 67
-70 -30 10 50 90 — - n
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- M - BC - 11145
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Model TUXS200F28
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +2BV7A
1.Graph ————— Input Volt. 100V | 2.Values
Input Volt. 200V
——— nput Volt. 230V Output Load Current [A]
40 Voltage Input Velt, | Input Volt. | Input Voit.
VY 100[V] 200[V] 230[V]
< 10 :\“‘: 28.0 8.88 8.90 8.86
= ;:,:: 26.6 0.00 0.00 0.00
c_g’ :S 252 0.00 0.00 0.00
g 20 224 0.00 0.00 0.00
3 19.6 0.00 0.00 0.00
3 1 16.8 0.00] ©000| 0.0
14.0 0.00 0.00 0.00
11.2 0.00 0.00 0.00
0 B.4 0.00 0.00 0.00
0 2 4 ¢ 8 10 56 000 000|000
Load Current [A] 2.8 0.00 0.00 0.00
Note: Slanted line shows the range of the rated 0.0 0.00 0.00 0.00
load current.
- 22 . BC - 11145
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Model TUXS200F28
Item Overvoltage Protection Testing Circuitry Figure A
Object +28V7A
1.Graph 2. Values
—_A—  [nput Volt. 100V
---EF-- Ipput Volt. 230V Ambient Operating Point [V]
36.0 Temperature Input Volt, Input Volt.
[*C] 100[V] 230[V]
35.0 -50 32.46 32.48
2 -40 32.48 32.60
5 34.0 -20 32.66 32.64
* 0 32.72 32.72
o -
5 330 | B 25 32.84 32.82
[}]
8_ 32.0 50 32.86 32.86
75 32.88 32.88
31.0 85 32.88 32.88
100 32.88 32.88
30.0 105 32.90 32.90
-70 -30 10 50 90 — - »
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 93 - BC-11145
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5000+0.1%

0.022uF+1.0%

] |
1

|

%L 0FM0L

Temperature Chamber
Elecvonic | | ][]
B Switch » »1 Power Supply »| Electronic _DfPVL
AC Power . DC Load
Supply Power Meter
A
¥ J
| Retay unit
DVM
. Data Acquisition/Control Unit
Figure A
AC Voltmeter Power Supply DC Ammeter Adjustable
AC Input Line —» P » — Load
FGA
1k
. | Effective value Leakage Current _ Effective Value of Voltmeter[V]
v Voltmeter Value [A] 1k [Q]
Figure B ( DEN-AN )
AC Voltmeter l Power Supply DC Ammeter Adjustable
AC Input Ling  ~—p»i :l > = Load

FG 4

1.5k0+0.1%

| |
1
0.22uF+1.0%

Ly| Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter Value [A] 500 [Q]
Figure B { IEC60950-1 )
- 24 - BC - 11145
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¢l L1 c2 12
AL 1.0uF 7.5mH 1.0pufF 7.5%K TH

+ |+ |+ \

ZZ 22 22 o c12

cio | cit | o3
1800 F 180 F f1s0uF | 2 24F

Electronic
0C Load

©
EH

—O
M I I
1,5m 50Q : | 0s6i 1oscope
j— - Coaxial cable H 1 100WHz
R=50%2
@] C=0.08p F

LiL2 : SCR22-060~-1ROA075J(NEC TOKIN)
TH1 : 12D2-15LCS(SEMITEC)
C1,02,C3 : LE105-MX(OKAYA)

C4,C5 : DEIE3KX332M(MURATA)
C68 : EKXJ421ELL151MM50S (Nippon Chemi~Con)
G7 : AFS450V105K(OKAYA)

¢10,611,013 : PCRTH181MCL1GS (NICHICON)
C12 : GRM31CR72A225K(MURATA)

Figure C
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