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

Model TUXS150F50
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— |nputVolt. 100V | 2.Values
---EF-- |InputVolt. 200V
——O—-~ |nputVolt. 230V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
‘:\ A Al 100[v] | 200[v] | 230[V]
N 0.0 0.091 0.153 | 0.173
< 1.50 Ve \ 0.6 0.393 0.249 0.247
E’ /,A/ S 12 0.697 0.385 0.354
S 1.00 % 1.8 1.004 0.530 0.476
5 S \1?_.43 2.4 1314 | 0678 | 0602
g // Srosh=2 3.0 1632 | 0.831 | 0.732
0.50 A | gl 33 1792 | 0906 | 0.798
O i RN S ——
?4“ N - - - -
0.00 - - - -
0.0 1.0 2.0 3.0 _ N N _
Load Current [A]
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Load Current [A]

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

Model TUXS150F50
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-~- |InputVolt. 200V
—:—O—"'- InputVolt. 230V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
:\ [A] 100[V] 200[V] 230[V]
N/ 0.0 47 5.0 5.2
g 150 /\ 0.6 35.8 36.7 374
5 2 \\ 12 66.7 67.1 67.5
é%_ o0 Vv 1.8 97.8 97.5 97.9
= /“/ N 2.4 129.1 128.1 128.3
5 /m/ N 3.0 161.1] 159.1| 159.0
50 I 3.3 177.0 1747 174.7
) \ S
m/ N - - - -
0 - - - -
0.0 1.0 2.0 3.0 — N N N
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Input Voltage [V]

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

Model TUXS150F50
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—24—— Load 100% Input Efficiency
100 Voltage [%]
5 . Y V] Load 50% Load 100%
20 @\-\f} & £§3----1+ \3 80 90.5 92.2
—_ N N 85 90.8 92.5
= N N
- N N 100 91.2 93.2
> 80 \
5 3 )
c N 120 91.4 93.7
(3] 200 91.7 94.2
t 70 N Y
w N\ N\ 230 91.9 94.3
] N,
A\ N 264 91.9 94.4
N K 280 92.1 94.6
N AN — - -
50 \
50 100 150 200 250 300
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TUXS150F50

Model
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —=A—— InputVolt. 100V | 2.Values
---FF-- |InputVolt. 200V
—+—O—"-- |nputVolt. 230V Load Efficiency [%]
100 \1 Current Input Volt. | Input Volt. | Input Volt.
— [A] 100[V] 200[V] 230[V]
92 jesessLs
T ~ 0.0 - - -
—_ e N 06 84.0 82.4 81.1
9 84 @; N
— N 1.2 89.9 89.6 89.1
5 76 A
S 1.8 91.9 92.2 92.0
£ &g N 2.4 92.9 936 93.5
o AN
y 3.0 93.2 94.2 94.3
60 t\ 33 93.3 94.3 94.4
N - - - -
52 \\
44 - - - -
0.0 1.0 2.0 3.0 — . - -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUXS150F50
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—2&—— Load 100% Input Power Factor
Voltage
S ——— S V] Load 50% | Load 100%
0.9 R M £ 80 0.980 0.991
. Bl 85 0.976 0.990
208 1\
S i 100 0.968 0.989
. N 120 0.957 0.983
g 07 \ 200 0.901 0.958
o 06 ._ 230 0.868 0.945
. & 264 0.819 0.917
05 280 0.557 0.722
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 TUXS150F50
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —=A—— |nput Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—~O—"-~ InputVolt. 230V Load Power Factor
1 i Current Input Volt. | Input Volt. | Input Volt.
.0 - —
| — = ..g--é [A] 100[v] | 200[V] | 230[V]
0.8 R R RN 00 | 0510 | 0.163 | 0.131
" A 06 0911 | 0738 | 0661
c 038 A 1.2 0.958 0.873 0.829
LI(? / I" /. \
s / n ; 1.8 0.976 0.922 0.896
=07 7y 2.4 0.984 [ 0945 | 0927
o 06 / ',.,' 3.0 0.989 0.958 0.945
/ / N 3.3 0.990 0.965 0.953
0.5 il - ; 3 )
/l - - - -
0.4 i - - - -
0.0 1.0 2.0 3.0 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
6 - BC-10930
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Primary inrush current 16.9A
Secondary inrush current 6.1 A

Primary inrush current Secondary inrush current

A fA
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Model TUXS150F50
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Standards Input Vot Note
100 [V] 200 [V] 240 [V]
DEN-AN Both phases 0.13 0.27 0.32 QOperation
One of phases 0.23 0.45 0.55 Stand by
IECE0950-1 Both phases 0.09 0.19 0.23 vOperatlon
One of phases 0.22 0.44 0.53 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-10930
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Model TUXS150F50

Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A

Object +50V3A

1.Graph 2.Values
---EF-- Load 50%
—2A—— Load 100%

Input Output Voltage
50.80 N N Voltage V]
% - V] Load 50% | Load 100%
50.60 { \\ 80 49.911 49.908
=.50.40 N N 85 49.914 49.920
o N N
850.20 \\ \\ 100 49.915 49.923
o A N 120 49.916 49.924
= 50.00 A
3 P ——— 200 49.913 49.924
g 49.80 N < 230 49.915 49.924
49.60 N\ 264 49.916 49.924
N \ 280 49.917 49.926
49.40 \‘ N — - -
49.20
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 TUXS150F50
Temperature 25°C
Item Load Regulation _Testing Circuitry Figure A
Object +50V3A
1.Graph ——Ac—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- |nputVolt. 230V Load Output Voltage [V]
< Current Input Volt. | Input Volt. | Input Volt.
50.60 ) [Al 100[V] | 200[V] | 230[V]
’ ) 0.0 49,918 | 49.915 | 49.925
% 50.40 N 0.6 49.917 | 49.914 | 49.922
E 50.20 \\ 1.2 49.917 | 49.914 | 49.920
9 50.00 > 1.8 49.916 | 49.914 | 49.918
‘g_ ' F = e & A\ta_ 24 49.916 | 49.914 | 49918
S 49.80 R 3.0 49,923 | 49.924 | 49.924
49.60 3.3 49.924 | 49.925 | 49.926
AN = N ” B,
49.40 N - - - -
49.20 - - - -
0.0 1.0 2.0 3.0 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10930
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Model TUXS150F50

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +50V3A

Input Volt.
Cycle

Load Current

Min. Load (0A) «—
Load 100% (3A)

500 mV/div

Min. Load (0A) «——
Load 50% (1.5A)

500 mV/div

Load 50% (1.5A) «——
Load 100% (3A)

500 mV/div

100V
1000 ms
t1,t2=10u4 S
t1 t2
N
1 ms/div 4 ms/div
1 ms/div 4 ms/div
1 ms/div 4 ms/div

- 11 — BC-10930




Model TUXS150F50
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry _ Figure A
Object +50V3A
1.Graph 2. Values
—A—— Input Volt. 100V
——O—-~ |Input Volt. 200V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 \\\ [Al 100 [V] 200 [V]
< 160 N 0.0 11 12
£ 140 \\\ 0.3 46 46
g 120 N 0.6 54 54
m N
£ AN 1.2 44 40
100
= N 18 54 46
g & 2.4 56 58
™ 60 r—— 3.0 65 67
40 [F == AN
7 N 3.3 75 71
/ N
20 ? ) - - -
0 — - -
0] 1 2 3 — i N
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] —>
[ |
| I I T T | l | |
P . T
Fig. Complex Ripple Wave Form
- 12 - BC-10930
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Model TUXS150F50
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure A
Object +50V3A
1.Graph 2.Values
—2A—— |Input Voit. 100V
——O—-- |Input Volt. 200V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\: [Al 100 [V] 200 [V]
160 N 0.0 19 25
2 0.3 52 60
E 140 N :
o AN 0.6 78 72
@0 120 N
<] AN 1.2 63 60
< 100 AN 1.8 64 60
g 80 /”'{\“/@_ 2.4
60 L4 © < 3.0 84 83
40 |4 N 3.3 90 92
20 § N - } )
0 - - -
0 1 2 3 — i 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
N < T2 [mVp-p]

Uil

T1

g
™~ ”~

Fig. Complex Ripple Wave Form

- 13 - BC-10930
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Model TUXS150F50
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +50V3A
1.Graph 2.Values
---E+-- Load 50%
—#4—— Load 100% Ambient Ripple Voltage
200 N Temperature [mV]
180 \x . [°C] Load 50% Load 100%
= 160 . -40 62 81
E 110 . N -20 76 69
o 120 8 . 0 64 73
© ",
= 25 67 65
S 100 |
- , 100 44 66
g 80 RN - - -
7 g0 | o1 = TB--F e — o
40 T = ; ;
20 A N - R R
0 : - - -
-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.

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

T2

Ripple [mVp-p] GH%

Fig. Complex Ripple Wave Form

14 - BC-10930
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Model TUXS150F50
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +50V3A
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
50.60 \“ \\ N [°C] 100[V] 200[V] 230[V]
' \‘ \\\ -50 49.584 | 49.595 | 49.600
=, 50.40 -40 49.646 | 49.656 | 49.661
) \ \
8 50.20 \\ \\ -20 49.752 | 49.762 | 49.766
o - A 0 49.831 49.838 | 49.842
Z 50.00 N p—
§_ N ,,a-——’w—_ B | 25 49.923 | 49.924 | 49.924
S5 49.80 D, /?! \\ 50 49.966 | 49.969 | 49.971
o \
49 60 4§¢§< 75 49.980 | 49.979 | 49.978
N \ 85 49.976 | 49.973 | 49.971
49.40 N A\
X Y 100 49.949 [ 49.942 | 49.940
49.20 N 105 49.934 | 49.927 | 49.922
-70 -30 10 50 90 — - - -

Ambient Temperature [°C]
Load 100%

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

. 15 - BC-10930
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Model TUXS150F50
ltem Output Voltage Accuracy Tesﬁng Circuitry Figure A
Object +50V3A

1.0utput 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 : -40 - 85°C
Input Voltage : 85 - 264V
Load Current : 0 - 3A

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

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

2 Values
ltemn Temperature| Input Output Output Voltage Accuracy
' [°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi V 85 264 3 49.977
a>.<|mum oltage +162 +0.3
Minimum Voltage -40 85 0 . 49.654
- 16 - BC-10930
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Model TUXS150F50
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +50V3A
1.Graph 2 Values
Time since Output
50.80 start Voltage
50.60 [H] vl
0.0 49.897
% 50.40 0.5 49.923
S 5020 10 49.923
S 50.00 2.0 49.923
E-_ 49,80 3.0 49.923
3 49,60 4.0 49.923
5.0 49.923
49.40 6.0 49.923
49.20 7.0 49,923
0 2 4 6 8 10 8.0 49.923
Time [H]
Input Volt. 100V
Load 100%
- 17 - BC-10930
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Model TUXS150F50
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +50V3A
1.Graph Input Volt. 100V
[ Load 50% ]
Output [ ]
Volt. f
[1oV/divl| |
0
[ Load 100% ]
Output [ ]
Volt.
[1ov/divi| |
0
Input
Volt.
[100V/div] Time [100mS/div] Time [20mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 304.5 10.0 314.5 86.1 18.1
100 % 304.5 10.0 314.5 45.8 9.1
0,
Output _EO_/ _________!!_ _____ N
Volt. 10% H \
| s I LN i i i N
.. P
|
Input |
Volt. | J
Td Tr D Th| Tf
< I/ N | | Sle
N
125 i
- 18 - BC-10930
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Model TUXS150F50
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +50V3A
1.Graph 2.Values
---EF-- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 - - Voltage [ms]
= 3 V] Load 50% | Load 100%
_ k 80 119 59
£ NN oo N 85 118 59
0 100 N = 100 119 59
= ﬁi\“ = TN 120 119 59
=) . ; 200 119 58
3 N A 230 118 59
£ 10 — N
=) - 264 118 59
5 b 280 118 58
AN
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-10930
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Model TUXS150F50
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry _Figure A
Object +50V3A
1.Graph —A—— |nput Volt. 100V | 2.Values
---EF-- |InputVolt. 200V
— —O—-- InputVolt. 230V Load Time [ms]
~ 1000 < Current Input Volt. | Input Volt. | Input Volt.
[2] N
E = [A] 100[V] | 200[V] | 230[V]
Q - - -
E —_— > 8.2 267 268 266
SE— :
S 100 == 12 140 142 142
3 —Y=a 18 % % 97
“éi AN 2.4 72 73 73
8 10 . 3.0 57 58 53
@ = 3.3 52 52 52
o AN
8 — - - -
S AN - - - -
c
8
@ 1 -- - - -
= 0.0 1.0 2.0 3.0 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 BC-10930
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Ambient Temperature [°C]

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

Model TUXS150F50
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +50V3A
1.Graph 2.Values
---E+-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 Temperature N
a A [°C] Load 50% | Load 100%
80 :X \\‘ -50 67 66
> \\ \\ -40 67 66
% i @%\%@““"@'"" e T 20 67 66
S \ 0 67 66
§_ 40 \\ N 25 67 66
£ N \ 50 68 66
:\\ N 75 68 66
20 \\ N 85 68 66
N AN 100 68 66
0 105 68 66
-70 -30 10 50 90 — : :

21 - BC-10930
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Model TUXS150F50

Item Overcurrent Protection

Temperature 25°C
Testing Circuitry  Figure A

Object +50V3A

load current.

1.Graph ————— Input Volt. 100V | 2.Values
Input Volt. 200V
Input Volt. 230V Output Load Current [A]
80 Voltage Input Volt. | Input Volt. | Input Volt.
V] 100[V] 200[V] 230[V]
S50 50.0 3.01 302| 3.02
> N 47.5 2.97 2.98 2.98
g = 45.0 397| 393] 303
S 40 = 40.0 0.00 0.00 0.00
3 35.0 0.00 0.00 0.00
i 30.0 0.00] 0.00| 0.0
25.0 0.00 0.00 0.00
20.0 0.00 0.00 0.00
0 15.0 0.00 0.00 0.00
0.0 1.0 20 3.0 4.0 5.0 10.0 0.00 0.00 0.00
Load Current [A] 5.0 0.00 0.00|  0.00
Note: Slanted line shows the range of the rated 0.0 0.00 0.00 0.00

0 . BC-10930
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Model TUXS150F50
Item Overvoltage Protection Testing Circuitry  Figure A
Object +50V3A
1.Graph 2.Values
——A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
61.8 N \‘ [°C] 100[V] 230[V]
— 608 Y ) -50 59.35 59.35
= . . 40 59.47 59.47
5598 g A — a8 e -20 59.53 59.53
‘588 N \ 0 59.64 59.64
5 N BN 25 59.76 59.76
g 57.8 AN ‘ 50 59.77 59.77
© 568 \ N, 75 50.77 59.77
. :\ }\ 85 59.77 59.77
' ™ N 100 59.77 59.77
54.8 105 59.77 59.77
70 -30 10 50 90 — - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10930
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‘ Temperature Chamber
Electronic | | ][]
Switch g P Power Supply » Electronic oflLe
AC Power DC Load 4
Supply Power Meter
A
: |
.| Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
AC Input Line AC Voltmeter DC Ammeter N AdjtJSthle
oa
1kQ
,| Effective value Leakage Current _  Effective Value of Voltmeter[V]
Voltmeter Value [Al 1 9]
Figure B ( DEN-AN )
AC Input Line AC Voltmeter DC Ammeter ., AdJESth]e
oa

500Q+0.1%

0.022p||=i1 0%
I

1.5kQ10.1%

%L 0FON0L

|

11
0.22yF+1.0%

p| Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter value [A] 500 [
Figure B ( IEC60950-1)
- 24 - BC-10930
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50mm
o1 U c2 12 o3 c10 on
ACIL) 0684 F 10mH  068xF 10mH TH 7o, o 1001 F 1006 F
o—N D AC1 +Vo
hﬂﬂj L'_QQQCJ
T W T : = + c12 Electronic
l' R TUXS150F 7% ZF == 2ouF 0C Load
’ AC2
AC(N) l FG BOR +80 -BC va
== +
11 :
FG O — e
c4 c5 c7 H -
2200pF 2200pF 04TuF :
1.5m 509 ] Osci | loscope
Coaxial cable BW:100MHz

W I ! R=50Q
| | C=0.01dF

L1L2 : SCR-040-OR8A100JH(NEC TOKIN)

TH1 : 12D2-15LCS(SEMITEC)

C1,62 : LE684-MX(OKAYA)
C3 : LE105-MX(OKAYA)

C4,C5 : DE1E3KX222M(MURATA)
C6 : EKXJ421ELL151MM50S(Nippon Chemi—con)
C7 : AFS450V474K(OKAYA)
C10,C11 : PCR1J101MCL1GS(NICHICON)
C12 : GRM31CR72A225K(MURATA)

Figure C
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