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Load Current [A]

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

Model TUHS3F15
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]
0.10 Current Input Volt. | Input Volt. | Input Volt.
:\ [A] 100[V] | 200[v] | 230[V]
0.08 ::‘\ 0.00 0.008 0.003 0.003
< Y. 0.03 0.020 0.013 0.013
5 006 i L3 \ 0.06 0.030 | 0020 | 0019
5 N g 0.09 0.040 0.026 0.024
5 000 P P . e 0.12 0.049 0.032 0.030
=l //“ ;g,,fg - "\\ 0.15 0.058 0.038 0.035
//“ ,.—;8;” \\ 0.18 0.067 0.043 0.040
0.02 /A/‘,,.;“’ \:\ 0.20 0.073 | 0.047 | 0.043
z(,/l@ \\ 0.22 0.078 0.050 0.046
0.00 & - - - -
000 005 010 015 020 025 — - - -
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Model TUHS3F15
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]
5.0 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 100[Vv] | 200[v] | 230[v]
40 \\ 0.00 0.26 0.15 0.15
s \:gﬁ‘ 0.03 0.75 0.83 0.85
= N
8 50 1/27\‘ 0.06 1.25 1.34 1.37
3 A 0.09 1.75 1.84 1.88
o Py N
5 ’o ﬂ/ N 0.12 2.26 2.34 2.38
£“ A\ 0.15 2.77 2.84 2.88
2 KY
Z \\ 0.18 3.28 3.35 3.38
1.0 /)Z/ \\ 0.20 3.63 3.69 3.72
( o 0.22 3.98 4.02 4.06
0.0 6 - - - -
0.00 0.05 0.10 0.15 0.20 0.25 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUHS3F15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
A Load 100% Input Efficiency
90 < Voltage [%0]
\ V] Load 50% Load 100%
BN =
80 Bine g A N 75 78.0 81.5
— === Bl N\ 85 77.8 82.0
X 0 = B+ P
=7 N 100 77.6 82.1
P \,
2 \ K 120 76.7 82.4
.2 60
2 A 200 74.6 81.0
“ o . \ 230 73.0 80.2
\ 264 71.3 79.1
40 \ N 280 69.8 78.2
30
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-11210
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Model TUHS3F15
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.
[A] 100[Vv] | 200[v] | 230[v]
80 s A 0.00 - - -
e S 0.03 59.6 545 52.9
,\g| K "g’ -~ . . . .
o:70 E’/{/‘ 0.06 72.0 67.3 65.1
2 S 0.09 77.1 73.3 71.9
260 £ 5
= _J,_'/ 0.12 79.5 76.4 75.5
- J 0.15 81.1 78.8 77.7
. 0.18 82.0 80.4 79.2
40 N 0.20 82.3 81.1 80.1
0.22 82.5 81.7 80.9
N
30 - - - -
0.00 0.05 0.10 0.15 0.20 0.25 — _ _ _

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 TUHS3F15
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
08 Voltage
. V] Load 50% | Load 100%
0.7 A 75 0.496 0.552
_ ~ 85 0.476 0.528
‘% 0.6 \ 100 0.449 0.499
L b N 120 0.422 0.470
£ 00 [TERT \. 200 0.357 0.394
® s N \\ 230 0.342 0.376
T é\jb 264 0.328 0.361
0.3 \}‘ 280 0.322 0.353
0.2
50 100 150 200 250 300

- BC-11210
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Load Current [A]

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

Model TUHS3F15
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.
\ [A] 100[V] 200[V] 230[V]
0.7 ~ 0.00 0.321 0.236 0.227
- Y 0.03 0.383 0.310 0.294
go6
e \ 0.06 0.417 0.335 0.319
. R 0.09 0.441 0.352 0.336
g 05 ﬂ.%u/**
2 p— | N 0.12 0.461 0.366 0.349
o 0.4 o _ 0.15 0.478 0.376 0.360
ol PRSI iy ’~"—'@f‘_\‘°§' © 0.18 0.492 0.387 0.370
g A
03 fF @= 0.20 0.498 0.393 0.376
?”7 \ 0.22 0.506 0.399 0.381
0.2 - - - -
0.00 0.05 0.10 0.15 0.20 0.25 — - - -
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Primary inrush current

Model TUHS3F15 Femperature e
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
106 A
nput N A A N N P N A N N Secondary inrush curr(e)n; A
Vage WANAAVAWAWIWAWAIANA -
{100VIdi] VEVEVRVAVAVIVAVRTRVEY
Time [20ms/div]
Input Voltage 230V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
245 A
/\ /\ /\ /\ / /\ /\ /\ /\ Secondary inrush current :
Vage WANAANANANANANAWANA oan
200Vidi] \v/ v/ \J/ \ \V/ \V/ \v/ v/ \J/ \ \V/
Time [20ms/div]

Secondary inrush current

BC-11210
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Model TUHS3F15
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 0.003 0.004 0.005 Operation
One of phases 0.003 0.005 0.006 Stand by
IEC60950-1 Both phases 0.002 0.004 0.005 Operation
One of phases 0.003 0.005 0.005 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-11210
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Model TUHS3F15

ltem Line Regulation

Temperature

25°C

Testing Circuitry  Figure A

Object +15V0.2A

Input Voltage [V]

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

1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
15.20 < S Voltage V]
AN S V] Load 50% | Load 100%
15.10 \
\ N 75 14.934 14.927
> 15.00 \ R 85 14.934 14.928
()]
2 14.90 o B ——_ 100 14.934 14.928
5 \ 120 14.934 14.928
2 14.80 3 \
- . \
5 N < 200 14.933 14.926
g 14.70 . 2 230 14.933 14.925
14.60 N a 264 14.932 14.925
' \ N
N N 280 14.931 14.925
14.50 \ S
\, N - - -
14.40 \
50 100 150 200 250 300

BC-11210
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Model TUHS3F15
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +15V0.2A
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.
N [A] 100[v] | 200[v] | 230[v]
15.10
_\ 0.00 14.933 14.928 14.928
2,15.00 \\ 0.03 14.933 | 14.928 | 14.929
q-) oy
D490 T ETTET i 0.06 14.932 | 14.927 | 14.928
o \ 0.09 14.932 14.927 14.928
2 14.80 \
3 N 0.12 14.931 14.927 14.927
g 14.70 }‘ 0.15 14.930 14.926 14.926
14.60 \\ 0.18 14.929 14.926 14.926
N 0.20 14.928 14.926 14.925
14.50 n 0.22 14.928 | 14.924 | 14.924
14.40 Y - - - -
000 005 010 015 020 025 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-11210
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Model TUHS3F15

Temperature 25°C

ltem Dynamic Load Response Testing Circuitry Figure A

Object |+15V 0.2A

Input Volt. 230V
Cycle 500ms

Load Current | |

0.2A / 100us

Min.Load (0A)«——
Load 100%(0.2A) PN
g

200 mV/div

200 us/div 200 us/div

Load 20% (0.04A)
Load 100%(0.2A)

200 mV/div

200 us/div 200 us/div

Load 50% (0.1A)«——>

Load 100% (0.2A)

200 mV/div

200 us/div 200 us/div

-11- | BC-11210
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Model TUHS3F15
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +15V0.2A
1.Graph 2.Values
—A—— |nput Volt. 100V
—-—O—-- |InputVolt. 230V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
A 100 [V 230 [V
- N [A] V] V]
< . 0.00 20 100
£ 300 — 0.03 5 5
=
% 250 AN 0.06 10 5
= " 0.09 10 5
200
- ~ 0.12 10 5
2 150 N 0.15 15 10
'0_: I
100 ® 0.18 25 15
: | 0.20 30 15
50 | AN
\ A 0.22 35 20
0 =y — 9 | - - -
0.00 0.05 0.10 0.15 0.20 0.25 — - -
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] -
| |
| | LI L | | | | W
Tl
Fig. Complex Ripple Wave Form
12 BC-11210
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Model TUHS3F15
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure C
Object +15V0.2A
1.Graph 2.Values
—A—— |nput Volt. 100V
—-—O—-- |InputVolt. 230V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
A 100 [V 230 [V
- N [A] V] V]
. 0.00 30 135
Z 300 0.03 10 15
—_ \\
@ 250 AN 0.06 10 15
'g " 0.09 10 15
fo) 200 ~ 0.12 15 15
S 150 R 0.15 25 15
QR o :
100 |y 0.18 30 20
60 \ Y 0.20 35 20
. A 0.22 40 25
o Te=—p—p—a—0— 59 - - -
0.00 0.05 0.10 0.15 0.20 0.25 — - -
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-11210
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Model TUHS3F15
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +15V0.2A
1.Graph 2.Values
---EF-- Input Volt. 100V
—&—— Input Volt. 230V Ambient Ripple Voltage [mV]
400 N\ N, Temperature | |nput Volt. Input Volt.
hY N
350 - \ [°C] 100V 230V
N \
\ -45 85 30
> 300 \ <
E < \| -40 80 30
\ AN
g 250 R . -20 55 25
+ AN N
£ 00 . \\ 0 45 20
> N \ 25 30 15
g 10 N N 50 30 15
® o0 N J 75 30 10
- O 85 25 10
50 \ his <3<
*AQ:E;Q\“ """ - & r“‘-}_-. 90 20 10
0 — "& . j _
-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-11210
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Model TUHS3F15
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V0.2A
1.Graph —~A—— Input Volt. 2.Values
--=-EF-- Input Volt.
—-—O—-- Input Volt. Ambient Output Voltage [V]
15.20 < . Temperature | Input Volt. | Input Volt. | Input Volt.
A\ B [°C] 100[v] | 2000v; | 230v]
15.10 A
. N\ -45 14.953 | 14.956 | 14.956
2.15.00 \\ \\\ -40 14.956 | 14.957 | 14.958
) —E%G&m\
314_90 \ ‘B\\ﬁ\ -20 14.957 | 14.958 | 14.958
S S \ét N | 0 14951 | 14.950 | 14.950
= 14.80 \ e
‘g_ AN N 25 14.929 | 14.930 | 14.929
314.70 :\ i“ 50 14.895 | 14.894 | 14.893
14.60 N\ R 70 14.858 | 14.857 | 14.856
' AN
N 85 14.835 | 14.831 | 14.829
14.50 B S 90 14.826 | 14.816 | 14.815
14.40 AN -- - - -
-60 -20 20 60 — i i :
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-11210
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Model TUHS3F15
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V0.2A

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 - 0.2A

* 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 14.972

— 73 0.5
Minimum Voltage 85 264 0.2 14.827
- 16 - BC-11210
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Model TUHS3F15

Item Time Lapse Drift

Temperature 25°C
Testing Circuitry  Figure A

Object +15V0.2A

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 14.936
0.5 14.919
1.0 14.918
2.0 14.919
3.0 14.918
4.0 14.919
5.0 14.919
6.0 14.919
7.0 14.919
8.0 14.918

17
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Model TUHS3F15
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +15V0.2A
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 26.5 1.7 28.2 38.5 19.3
230V 23.1 1.8 24.9 258.8 19.5
Output 0% !!_______\
Volt. Il
0% | J:i————"—"— i
I
Input i
Volt. ¥
Td | Tr ! Th| Tt
[
I
Ts i
I
BC-11210
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Model TUHS3F15
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +15V0.2A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 - < Voltage [ms]
\\ == \ e V] Load 50% | Load 100%
N B A
- - N 75 42 12
£ N g P \ | 85 57 20
(] 100 \ B4 - - N 100 83 34
= g 3
= N ke 120 126 56
(o
) ¢ ™ 200 371 188
Q Y
S 1o / \ A 230 496 256
Y = 264 659 346
N > 280 744 302
X AN
1
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-11210
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Model TUHS3F15
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +15V0.2A
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
— —O—-- InputVolt. 230V Load Time [ms]

10000 - Current Input Volt. | Input Volt. | Input Volt.
£ S [A] 100[v] | 200v] | 230[v]
0 N 0.00 - - -

Y

= 1000 & ~ 0.03 238 954 1256
c g ) Y
o = Y - ~ 0.06 136 573 761
+— A\ L] R 4 N ?
8 vy R 0.09 92 407 542
g 100 - ¢
o —A— 0.12 68 311 418
e é-.i\A
8 ~J B 0.15 54 216 303
g 10 o 0.18 43 170 243
0 < 0.20 36 143 210
g . 0.22 29 121 182
S|
4% 1 - - - -
= 000 005 010 015 020 0.25 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
- 20 - BC-11210
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Model TUHS3F15
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.2A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
100 N Temperature \Y]
N \\ [°C] Load 50% Load 100%
80 \\ \\ -45 36 59
\ N
> N \ -40 35 58
o N N
2 0 N NI -20 35 56
S A i 0 34 56
\
§_ 40 \ A\ 25 34 56
= Or3----- E;P‘\---{} ..... LEead- 8ol ‘-E\-}\ X 50 33 56
\} \\ (== 70 32 57
20 AN \\ 85 30 60
\\ \ 90 30 60
0 N - : :
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-11210
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Model TUHS3F15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V0.2A
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]
Bt
16.0 —— 15.0 0.29 0.38
> —— : -
) e — — . .
& 120 == - - -
o
2 - - -
3 80 - - -
5
3 - - -
4.0 - - -
0.0 - - -
0.00 0.10 0.20 0.30 0.40 0.50
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
29 . BC-11210
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Model TUHS3F15
Item Overvoltage Protection Testing Circuitry  Figure A
Object +15V0.2A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
21.5 . Temperature Input Volt. Input Volt.
N\ [°C] 100[V] 230[V]
\ \ -45 18.83 18.85
% 205 \ \ -40 18.85 18.87
= : R -20 18.95 19.06
o \ A
2 s N P T 0 19.15 19.25
iz N ﬂyzg/ \ 25 19.32 19.41
g E%//%} 50 19.46 10.68
© 185 N 75 19.74 19.96
\ \ 85 10.84 20.04
N 90 19.91 20.08
17.5 - - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Load 30%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 . BC-11210
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Electronic
P Switch
AC Power
Supply

A 4

L1000 ]

»
>

Power Meter

Temperature Chamber

Power Supply =]

Electronic
DC Load

A\ 4

-

Oscilloscope

AC Voltmeter
AC Input Line —p»

A

]

vy

Relay Unit

Figure A

AC Voltmeter
AC Input Line —p

»
»

Vo A

1kQ

Effective value

A 4

DVM

Data Acquisition/Control Unit

DC Ammeter Adjustable

Load

Power Supply
—>

Effective Value of Voltmeter[V]

Voltmeter

Figure B ( DEN-AN)

»
>

!
i

500Q+0.1%

0.

%L 0F¥ON0L

0.022uF1.0%
| |

1.5kQ+0.1%

Leakage Current
Value Al

1k [Q]

DC Ammeter Adjustable

Load

Power Supply
—>

22uF+1.0%

Leakage Current Effective Value of Voltmeter[V]

Ly Effective value [A]
Voltmeter value 500 [€]
Figure B ( IEC60950-1 )
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Cbc: 400V 18uF  (-205Tas90)
400V 18uFx3 (-455Ta < -20)

Ta : Ambient Temperature
Figure C

Measuring
board
[ T
AC +VOUTQ—:IV\—> Electronic
Input CO: I i DC Load
[ -VOUTC e N — >
[ N S,
<>  Coaxial Cable
R1:10Q 50 mm L_| (1.5m,50Q)
Co : 50V 22uF

RA%
c BW:100MHz
R=500

_D,.PT

Oscilloscope

C=0.01yF
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