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Model TUHS5F15
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Input Current [A]
0.200 < Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[V] | 200[v] | 230[V]
) 0.00 0.004 0.003 0.003
< 0.150 \\ 0.06 0.031 0.020 0.019
= \ A 0.12 0.050 0.032 0.030
g N L~
5 0.18 0.068 0.044 0.040
O 0.100 A
5 /K/ \ 0.24 0.086 0.055 0.050
E’ /A/ {3'/\— ‘;% 0.30 0.103 0.065 0.059
0.050 /Q,,/ i ;g:‘f/' \ 0.34 0.114 0.072 0.066
A/_-—E"’— \ 0.38 0.125 0.079 0.072
/5" N - - - -
o
0.000 -- - - -
0.00 0.10 0.20 0.30 0.40 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUHS5F15
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Input Power [W]
10.0 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 100[v] | 200[v] | 230[v]
8.0 ) 0.00 0.11 0.14 0.15
' N
'g‘ N 0.06 1.27 1.33 1.37
5 o0 e 0.12 229| 235| 238
s 0.18 3.31 3.38 3.42
a s
*g_ ar \"\ 0.24 4.35 4.39 4.43
g 40 7 0.30 5.40 5.40 5.44
d \\ 0.34 6.11 6.09 6.12
2.0 \t\ 0.38 6.83 6.76 6.79
0.0 / N - - - -
0.00 0.10 0.20 0.30 0.40 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUHS5F15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---F+-- Load 50%
A Load 100% Input Efficiency
90 < Voltage [%0]
. .Y V] Load 50% Load 100%
80 fﬁ%ﬁ}--g.-- il A 75 80.5 82.0
< \ B 85 80.6 82.8
= N\ N 100 81.1 83.4
270 S N
S \ " 120 80.7 83.8
o A 200 79.3 83.8
= 60 \ )
w N\ N 230 78.4 83.3
N A3
\ \\ 264 76.8 82.5
S0 N \ 280 75.9 82.1
N\, N\ - - -
40 \
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-11211
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Model TUHSS5F15
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Efficiency [%]
90 - Current Input Volt. | Input Volt. | Input Volt.
N Al 100v] | 200v] | 230(v]
80 == AN : 0.00 : : :
— = \ 0.06 70.1 67.6 65.4
N L A\
= ,,/’-'7 N, 0.12 78.6 76.2 75.5
70 & \
E = \ 0.18 81.4 79.8 78.8
S o \ 0.24 82.7 81.7 81.1
u B\ 0.30 83.2 83.1 82.5
\
\\ 0.34 83.3 83.5 83.3
50 N 0.38 83.2 84.1 83.7
\\ - - - -
40 N - - - -
0.00 0.10 0.20 0.30 0.40 — _ _ _

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 TUHS5F15
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Power Factor
0.8 Voltage
. \Y] Load 50% Load 100%
N\
0.7 75 0.531 0.589
. & 85 0.509 0.567
g 06 N 100 0.483 0.538
ks N
- o 3 K 120 0.455 0.505
0.5 =
s B N, 200 0.383 0.423
o N T SN 230 0.366 0.406
04 - A
=R A 264 0.352 0.388
03 \\‘ 280 0.346 0.381
0.2
50 100 150 200 250 300

BC-11211
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Load Current [A]

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

Model TUHS5F15
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[Vv] | 200[v] | 230[v]
0.7 0.00 0.273 0.237 0.227
5 0.06 0.415 0.333 0.318
g 06 AN 0.12 0458 | 0364 | 0.348
:L: 05 lk/gs)qﬁ"u 0.18 0.488 0.386 0.369
g )//A/ 0.24 0.508 0.403 0.385
* s el e — E;r-lgrrﬂ 0.30 0.527 | 0.417 | 0.398
' g N 0.34 0537 | 0424 | 0.406
03 / il 0.38 0.547 | 0431 | 0.411
z(/" — B B B
0.2 A - - - -
0.00 0.10 0.20 0.30 0.40 — _ _ _

BC-11211




—CO$EL

Primary inrush current

_H_VJL

Secondary inrush current

Model TUHS5F15
Temperature 25°C
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
10.8 A
N N A A A A A A A A Secondary inrush current :
o e \\//\// \// \\/ \\/\\// \\//\// \// \\/ \\ oo
[100V/div] VvV VY VvV VvV VY
Time [20ms/div]
Input Voltage 230V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
244 A
\ /\ /\ /\ /\ /\ \ /\ /\ /\ /\ Secondary inrush current :
oo \\ // \// \\ // \\ // \\/ \\ /I \\ // \// \\ // \\ // \\ o
(200VIeN] VARAVARR VAR VAR VIER VAR VARLVARR VAR VARNY
Time [20ms/div]

BC-11211
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Model TUHS5F15
Temperature 25°C
Item Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 230 [V]
DEN-AN Both phases 0.004 0.005 0.005 Operation
One of phases 0.003 0.007 0.008 Stand by
IEC60950-1 Both phases 0.002 0.004 0.005 Operation
One of phases 0.003 0.005 0.007 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.

There is no FG in TUHS series and it is a reinforced insulation
power supply of the class 2.

- 8 - BC-11211
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50

100 150 200 250 300

Input Voltage [V]

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

Model TUHS5F15
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +15V0.34A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
15.20 — N Voltage V]
AN N V] Load 50% | Load 100%
15.10 AN
AN \ 75 14.956 14.948
2. 15.00 \ \ 85 14.957 14.948
° @{%‘%g:-@ =T~ W -
g 14.90 ¥ N 100 14.956 14.948
E \\ A 120 14.956 14.948
= 14.80
5 N, AN 200 14.955 14.948
=3 N\ N
3 14.70 \ \ 230 14.955 14.947
14.60 \\‘ \\ 264 14.953 14.946
: ‘\ 280 14.952 14.945
14.50 \
N \ - - -
14.40 A

BC-11211
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Model TUHS5F15
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +15V0.34A
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- Input Volt. 230V Load Output Voltage [V]
15.20 Current Input Volt. [ Input Volt. | Input Volt.
| A 100 200 230
15.10 \ [Al V] MV V]
\\ 0.00 14.947 | 14.945 | 14.948
2.15.00 X 0.06 14.947 | 14.945 | 14.947
) 1> - & B ———fr=fr—0
2 14.90 ¢ \ 0.12 14.947 | 14.945 | 14.947
o A 0.18 14.946 | 14.945 | 14.947
2 14.80 A\
3 \\ 0.24 14.946 | 14.945 | 14.947
g 14.70 N A 0.30 14.945 | 14.944 | 14.946
14.60 N\ 0.34 14.944 | 14.943 | 14.945
kY 0.38 14.943 | 14.943 | 14.944
14.50 \
\ - - - -
14.40 -- - - -
0.00 0.10 0.20 0.30 0.40 — i i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUHS5F15

Temperature 25°C

Item Dynamic Load Response Testing Circuitry Figure A

Object  |+15V 0.34A

Input Volt. 230V
Cycle 500ms

Load Current | |

0.34A / 100us

Min.Load (0A)«——
Load 1009%(0.34A) -
g
o ——
\/
200 mV/div
200 us/div 200 us/div

Load 20% (0.068A)
Load 100%(0.34A)

\" 4
200 mV/div
200 us/div 200 us/div
Load 50% (0.17A)
Load 100% (0.34A)
et
200 mV/div
200 us/div 200 us/div

-11- | BC-11211
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Model TUHS5F15
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +15V0.34A
1.Graph 2.Values
—A—— |nput Volt. 100V
—-—O—-- |InputVolt. 230V Load Ripple Voltage [mV]
400 < Current Input Volt. Input Volt.
R A 100 [V 230 [V
- N [A] V] V]
< N 0.00 75 105
£ 300 Y 0.06 5 5
N
% 250 \ 0.12 10 10
= A 0.18 15 10
S 200
- N 0.24 20 15
2 150 N 0.30 35 15
~ AN
* 100 ¢ 0.34 40 15
\ RN 0.38 60 20
50 4 \.\ \\ /A .
N —— - : :
0 M a——0-—T—01 — & g —©° — - -
0.00 0.10 0.20 0.30 0.40 — - -
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] -
| |
| | [ | | |
T1
Fig. Complex Ripple Wave Form
12 - BC-11211
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13

Model TUHS5F15
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure C
Object +15V0.34A
1.Graph 2.Values
—A—— |nput Volt. 100V
—-—O—-- |InputVolt. 230V Load Ripple-Noise [mV]
400 < Current Input Volt. Input Volt.
B A 100 [V 230 [V
- N [A] V] V]
N 0.00 125 170
Z 300 N 0.06 10 30
» 250 \ 0.12 15 35
2]
'g A 0.18 20 35
P ™\ 0.24 30 30
Q. ( \\
2150 [ S 0.30 40 30
04 / \' \
100 \\ . 0.34 45 30
N &N 0.38 65 35
50 AN
—O0— | —O—|. — gge—B &|— O - - -
0 A [N ~ ) )
0.00 0.10 0.20 0.30 0.40 — - -
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
T2  [mVp-p]
T1
Fig. Complex Ripple Wave Form
BC-11211
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Model TUHSS5F15
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Obiject +15V0.34A
1.Graph 2.Values
---EF-- Input Volt. 100V
——— Input Volt. 200V Ambient Ripple Voltage [mV]
400 \ AN Temperature | Input Volt. Input Volt.
350 N N [°C] 100V 230V
\\ N -45 100 40
>’ 300
E N\ -40 90 35
— N\ N
© 250 N \ -20 80 30
2 \ 5
£ 00 N 0 65 25
> | 25 40 15
2 N RN
g 150 N R 50 35 15
® o0 Dr\ < 75 30 15
; N \\ 80 30 15
5 ==ag
= S ﬂ'""“‘?*---\:}qm -- - -
0 \ pay gy Avail . _ _
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-11211
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Model TUHS5F15

Item Ambient Temperature Drift Testing Circuitry  Figure A

Object +15V0.34A

1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Ambient Output Voltage [V]
15.20 Y Temperature | Input Volt. | Input Volt. | Input Volt.
1510 \ [°C] 100[V] | 200[v] | 230[V]
' \\ \ -45 14.973 | 14.974 | 14.974
2, 15.00 Bl — & —8—— g . -40 14.976 | 14.977 | 14.977
(] —
2 1490 \ T -20 14.988 | 14.988 | 14.988
o \ ‘\ 0 14.986 | 14.984 | 14.984
2 14.80 \
=] \ 25 14.969 | 14.966 | 14.965
g 14.70 \\ \“ 50 14.938 | 14.934 | 14.932
14.60 ‘\‘ 75 14.887 | 14.881 | 14.878
\ \ 80 14.878 | 14.869 | 14.866
14.50 \ \ — - - -
14.40 \ - - R R
-60 -20 20 60 100 — i : i

Ambient Temperature [°C]
Load 100%

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

. 15 - BC-11211




— CO$EL

Model TUHS5F15
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V0.34A

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 - 75°C
Input Voltage : 85 - 264V
Load Current : 0 - 0.34A

* Qutput 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
it Temperature| Input Output Output Voltage Accuracy
em

[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]

Maximum Voltage -20 85 0 14.991

— 57 0.4
Minimum Voltage 75 264 0.34 14.878
- 16 - BC-11211
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Model TUHS5F15

Item Time Lapse Drift

Temperature 25°C
Testing Circuitry  Figure A

Obiject +15V0.34A

1.Graph

14.70
14.60
14.50
14.40
0 2 4 6 8 10
Time [H]
Input Volt. 100v
Load 100%

* The characteristic of AC230V is equal.

2.Values

Time since Output
start Voltage
[H] [V]
0.0 14.960
0.5 14.940
1.0 14.940
2.0 14.940
3.0 14.940
4.0 14.940
5.0 14.939
6.0 14.939
7.0 14.939
8.0 14.938

17
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Model TUHS5F15
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +15V0.34A
1.Graph
[ Load 100% Input Volt. 100 V ]
Output r
Volt.
[2vidiv]|
0
[ Load 100% Input Volt. 230 V ]
Output [
Volt.
[2vidiv]|
0
Input
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100v 26.4 2.7 29.1 24.8 18.8
230V 23.3 2.7 26.0 178.5 19.0
Output 90% _ _______JL _____ —_
I
Volt. | 10% L \
A" ITE====" B I L
j |
Volt. | |
Td Tr II  Jh | Tf
I P
|
Ts | |
BC-11211
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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.

Model TUHS5F15
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +15V0.34A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 - < Voltage [ms]
o > V] Load 50% | Load 100%
\ o= il 75 28 6
2 X S N 85 38 12
E P \,
0 100 N - e < 100 57 21
= i ™ 120 87 37
o i | %] \\ N\
> LN N 200 264 129
S 230 354 177
T 10 7k s,
G > 264 474 240
N : 280 536 273
N N
N\ - - -
. N\
50 100 150 200 250 300

19 -
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Model TUHS5F15
Temperature 25°C

Item Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +15V0.34A
1.Graph —~A—— Input Volt. 100V | 2.Values

---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Time [ms]
10000 - Current Input Volt. [ Input Volt. | Input Volt.
£ = [A] 100[Vv] | 200[v] | 230[V]
0 AN 0.00 - - -
= 1000 & . 0.06 159 655 872
S TR e : 0.12 84 365 486
g Bl Bimie
@ 100 R N 0.18 55 250 336
"éi B ~ 0.24 39 187 253
AN

8 = 0.30 27 149 202
g 10 ‘:: 0.34 23 130 177
Q o 0.38 14 113 156
@©
] 1 -- - - -
= 0.00 0.10 0.20 0.30 0.40 — _ _ _

Load Current [A]

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

. 20 - BC-11211
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Model TUHS5F15
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.34A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
100 Temperature \Y]
\\ \\ [°C] Load 50% Load 100%
80 \\ \\ -45 41 62
S L N -40 38 59
o N N
-20 39 59
& 60 —A-z;;\ e . .
g \ T = = 0 38 58
= N 25 38 58
o 40 (IVEN B — N\
= g i ‘----E------\lﬁaE] 50 37 58
N N
N\ N 75 36 59
20 }\ N 80 36 59
N\ A\ . : :
o LN\ A - : :
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 BC-11211
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Model TUHS5F15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V0.34A
1.Graph —\ Input Volt. 100V | 2.Values
—{1 Input Volt. 230V
Output Load Current [A]
20.0 Voltage Input Volt. Input Volt.
= V] 100[V] 230[V]
16.0 =13 15.0 0.46 0.59
= ~ /> u
) I - . .
g 120 =3 - - -
o
2 - - -
3 80 - - -
5
3 - - -
4.0 - - -
0.0 - - -
0.00 0.20 0.40 0.60 0.80
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
BC-11211
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Model TUHS5F15
Item Overvoltage Protection Testing Circuitry  Figure A
Object +15V0.34A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
215 < Temperature Input Volt. Input Volt.
| N [°C] 100[V] 230[V]
- \\ e -45 19.81 19.89
=205 T 40 10.81 20.01
I= B / \\
S B h—" \, -20 20.04 20.25
o
= \ 0 20.13 20.40
£ 195 <
IS ‘\ 25 20.32 20.58
g N N 50 20.49 20.72
185 N ) 75 20.78 20.96
\\ Q\ 80 20.85 21.02
N\ \\ - - -
175 \ - - -
-60 -20 20 60 100 — _ _
Ambient Temperature [°C]
Load 30%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 BC-11211
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Temperature Chamber

slectionc || [ ][]
»{  Switch > » Power Supply < P Electronic _%g
AC Power DC Load
€
Supply Power Meter Oscilloscope
A
v |
| Relay Unit
> DVM
. Data Acquisition/Control Unit
Figure A
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
> —P > Load
Vo A
1kQ
Effective val i
> ective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter A
Value 1% Q]
Figure B ( DEN-AN)
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
> —Pp | Load

!
i

500Q+0.1%

0.022uF1.0%
| |

%L 0F¥ON0L

1.5kQ+0.1%

0.22uF£1.0%

Effective Value of Voltmeter[V]

Leakage Current =

p| Effective value | A
Voltmeter vaue (4 500 [Q)]
Figure B ( IEC60950-1 )
- o4 - BC-11211




400V 22uFx3 (-455Ta < -20)
Ta : Ambient Temperature
Figure C

Measuring
board
AC1 N
AC +VOUTCQ 5 I v\ »|  Electronic
Input TUHSS COE ! DC Load
| -VOUTS —J— S
_,BC
Cbc
<> - Coaxial Cable _D"PVQ
R1:10Q 50 mm L_| (1.5m,50Q) Oscilloscope
Co : 50V 22uF C BW:100MHz
Cbc: 400V 22uF (-202Ta=80) R=500Q

C=0.01yF
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