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Load Current [A]

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

Model TUHS15F24
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
—:=0O—-- Input Volt. 230V Load Input Current [A]
0.40 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
v 0.000 0.005 0.003 0.003
< 0.30 = 0.100 0.066 0.044 0.040
'5 0.200 0.113 0.072 0.066
5 020 N 0.300 0.157 | 0.099 | 0.091
-2-_ ’ . \g:‘é .0.400 0.200 0.125 0.114
£ - ';‘; S\ 0.500 0.241 0.150 0.136
010 Z BN 0.600 0282 | 0.174 | 0.158
\\ 0.630 0.294 0.181 0.165
\ 0.693 0.319 0.196 0.179
0.00 \ - - - -
0.00 0.20 0.40 0.60 0.80 — - a -
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Model TUHS15F24
Temperature 25°C
Iltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-= InputVolt. 230V Load Input Power [W]
30 Current Input Volt. | Input Volt. | Input Volt.
) [A] 100v] | 200[v] | 230[V]
3 0.000 0.14 0.16 0.17
g \\ 0.100 3.02 3.21 3.27
5 20 0.200 5.68 5.84 5.89
3 ) 0.300 834| 853 861
= \ 0.400 11.05( 1117 11.24
£ 10 / \ 0.500 13.76 13.84 13.90
/ \\‘ 0.600 16.50 16.52 16.57
\ 0.630 17.33| 17.30| 17.36
D/T/ \ 0.693 19.07 19.01 19.04
0o.oo 0.20 0.40 0.60 0.80 — - - -

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 TUHS15F24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—=4A—— Load 100% Input Efficiency
100 Voltage [%]
\ z\‘ \Y] Load 50% Load 100%
90 \ . 75 86.3 86.8
= | —— 7 A 85 86.8 87.3
= \ e 100 86.8 87.7
3, 80 y \\
e \ K 120 86.8 88.1
k) \ \ 200 84.9 87.8
w \\ \\ 230 84.1 87.5
\\ \\ 264 83.4 87.1
60 \ \ 280 82.7 86.7
\ \ - : :
\
50 100 150 200 250 300
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Model TUHS15F24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph ——A—— Input Volt. 100V | 2.Values
-==EF~-- |InputVolt. 200V
—:=0—-= InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
90 0.000 - - -
—_ 0.100 79.7 75.0 73.4
X
= 0.200 84.9 82.7 81.7
o 80
S L 0.300 86.8 84.8 84.0
E [ 4 \\ 0.400 87.5 86.4 85.8
w 70 2
\\ 0.500 87.8 87.2 86.8
N 0.600 87.7 87.7 87.4
60 N 0.630 87.7 87.8 87.6
% 0.693 87.7 88.0 87.8
50 A - - - -
0.0 0.2 0.4 0.6 0.8 ~ - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 4 - BC-10894
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Input Voltage [V]

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

Model TUHS15F24
Temperature 25°C
Iltem 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
\ V] Load 50% | Load 100%
0.7 N 75 0.581 0.639
. \\ 85 0.561 0.618
506 C 100 0.535 0.590
o N 120 0.506 0.560
05 T RT 200 0.433 0.479
o ~~~~~ - k . 0
o 04 Belg 230 0.414 0.459
' = 264 0.397 0.440
03 280 0.390 0.432
0.2
50 100 150 200 250 300

BC-10894




SEEH

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

Model TUHS15F24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——2A—— Input Volt. 100V | 2.Values
-==FF=-- |InputVolt. 200V
—=0O—-~ Input Volt. 230V Load Power Factor
0.8 < Current Input Volt. | Input Volt. | Input Volt.
. [A] 100[V] 200[V] 230[V]
0.7 \\ 0.000 0.296 0.258 0.254
5 \ 0.100 0.455 0.369 0.354
5 06 0.200 0501 | 0405 [ 0.388
Lf.‘:) os N 0.300 0530 | 0429 | 0.411
ng_ - ’.EJJ”'"M'"‘E 0.400 0553 | 0448 | 0.429
04 'n:;’ﬂw -9 ‘\ 0.500 0.570 0.463 0.443
/[ 5= ‘ 0600 | 0585 | 0476 | 0.455
03 LA N 0.630 0590 | 0.480 | 0.458
il N 0.693 0.597 0.486 0.466
0.2 - - - -
0.00 0.20 0.40 0.60 0.80 — - - -
Load Current [A]
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Model TUHS15F24
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Input Voltage 100V
Current Frequency 60 Hz
[20A/div] Load 100 %
Primary inrush current
123 A
Secondary inrush current
input N NN N DN N NN 12A
Voltage \/ \/ \/ \/ \./ \/ \/ \J \/
[200V/div]
Time [20ms/div]
Input L
Current - Input Voltage 230V
[20A/div] Frequency 60 Hz
Load 100 %
Primary inrush current
\ ALALA NN NALNA 259 A
Input \ / l\ l\ l\ \ l\ I /\ l\ /\ Secondary inrush current
Vol
olage VAVAVRVAVRVAVAVAIRVA 124
[200V/div] (VALY Vv V VIV |V \V V

Primary inrush current

Time [20ms/div]

Secondary inrush current

-7 . BC-10894
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Model TUHS15F24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Standards Input Volt. Note
100 [V] 200 [V] 230 [V]
DEN-AN Both phases 0.005 0.008 0.008 Operation
One of phases 0.004 0.010 0.011 Stand by
IEC60950-1 Both phases 0.003 0.006 0.007 Operation
One of phases 0.004 0.009 0.010 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-10894
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Model TUHS15F24
Temperature 25°C
Iltem Line Regulation Testing Circuitry Figure A
Obiject +24V0.63A
1.Graph 2.Values
-=-=-EF-- Load 50%
A Load 100% Input Output Voltage
24.45 Y Voltage \Y|
N \ vl Load 50% | Load 100%
24.35 3 A 75 24.086 24.078
= 5405 \ N 85 24.086 24.078
g \
> \ 100 24.086 24.078
S 24.15 \
S \ | 120 24.086 24.079
5,4 - sl \Fﬂ 200 24.090 24.083
3 \ ) 230 24.090 24.084
23.95 \ 264 24.090 24.084
23,85 \\ \\ 280 24.090 24.083
\ \\ - - -
23.75 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 | TUHS15F24
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V0.63A
1.Graph —A—— InputVolt. 100V | 2.Values
-==EF=-- InputVolt. 200V
——O—"- InputVolt. 230V Load Output Voltage [V]
24.45 Current Input Volt. | Input Volt. | Input Volt.
\\ (Al 100(v] | 200v] | 230v]
24.35 N 0.000 24.095 | 24.097 | 24.097
2,4 05 A 0.100 24.092 | 24.096 | 24.093
o 24.
2 \ 0.200 24.091 24.093 24.094
g 2415 1 0.300 24.088 | 24.093 | 24.091
5 """““’EW* 0.400 24.085 | 24.090 | 24.088
B8.24.05 N
8 0.500 24.082 24.087 24.086
23.95 N 0.600 24.079 24.085 24.083
2385 \ 0.630 24.078 24.083 24.082
' ‘\\ 0.693 24.075 24.081 24.080
23.75 - - - -
0.00 0.20 0.40 0.60 0.80 . - i i
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 - BC-10894
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Model  |TUHS15F24

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object |+24V 0.63A
Input Volt. 230V
Cycle 500ms
Load Current | |
0.63A/ 100us
Min.Load (0A)——
Load 100%(0.63A) P
‘\\-J\
|
[
500 mV/div ‘v'
200 us/div 200 us/div
Min.Load (0.126A)
Load 100%(0.63A) -
N\
ll
\
Y
500 mV/div
200 us/div 200 us/div
Load 50% (0.315A)
Load 100% (0.63A)
V
500 mV/div
200 us/div 200 us/div
-11- BC-10894
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Model TUHS15F24
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry _Figure C
Object +24V0.63A
1.Graph 2.Values
—A—Input Volt. 100V
_———- Input Volt. 230V Load Ripple Voltage [mV]
400 = Current Input Volt. Input Volt.
350 — [A] 100 [V] 230 [V]
s ~, :\- 0 170 290
£, 300 g ~ 0.125 5 5
= \ ] 0.375 15 10
= 200 =
Q \ 0.500 25 10
g 150 P\ — 0.630 40 10
“ 00 =L 0.693 50 10
\ \\ i - - "
P
50 \ “»(A . - -
0 Yy | at—0—16. i d — - -
0.00 0.20 0.40 0.60 0.80 — - -
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] N
| |
| L | |
T1
<
Fig. Complex Ripple Wave Form
- 12 - BC-10894
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Model TUHS15F24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V0.63A
1.Graph 2.Values
+Input Volt. 100V
——e—- _lnput Volt. 230V Load Ripple-Noise [mV]
400 N Current Input Volt. Input Volt.
™ [A] 100 [V] 230 [V]
350 =
< S~ 0 170 290
£, 300 4 N 0.125 10 5
% 250 1y ~ 0.250 10 10
= \ ‘\ 0.375 15 10
S 200 <1
© \ d 0.500 25 10
& 150 Y N 0.630 40 10
“ 00 2V ‘* 0.693 50 10
\\ N - - -
50 \ . — - -
0.00 0.20 0.40 0.60 0.80 — _ _
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
T2 Ripple-Noise
[mVp-p]
V
N
T1 -
Fig. Complex Ripple Wave Form
- 13 - BC-10894
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Model TUHS15F24
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V0.63A
1.Graph 2.Values
---3--- Input Volt. 100V
——24A——  Input Volt. 230V Ambient Ripple Voltage [mV]
400 Temperature| Input Volt. | Input Volt.
350 x\‘ \: [°C] 100V 230V
E 300 B -45 30 15
= y J -40 30 15
S 250 N - 20 35 15
% 200 0 35 10
i - - 25 40 10
2 150 N S 60 40 10
i 100 65 50 10
50 A h R J -=t£3 = ] - ~ -
0 ~ A Awwy — . -
60 -40 -20 0 20 40 60 80
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10894
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Model TUHS15F24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Obiject +24V0.63A
1.Graph —A—— Input Volt. 100V | 2.Values
-==EF=-- InputVolt. 200V
—:=O—-- Input Volt. 230V Ambient Output Voltage [V]
- N Temperature | Input Volt. | Input Volt. | Input Volt.
24.40 \\ N [°C] 100[V] | 200[V] | 230[V]
24.30 [N A -45 24129 | 24.132 | 24.132
' N N
% ~ 3 -40 24133 | 24.135 | 24.136
$24.20 -20 24131 | 24.134 | 24.134
S 24.10 —— - N 0 24115 | 24.119 | 24.118
=] “‘\ > 25 24.079 | 24.083 | 24.082
£ 24.00 A
3 50 24.023 | 24.029 | 24.028
23.90 N \\\\ 60 23.995 | 24.001 | 24.000
(N R 65 23.969 | 23.976 | 23.965
23.80 ‘\ N N — 3 " :
23.70 - - - -
60 -40 -20 0 20 40 60 80 — N - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10894
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Model TUHS15F24
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +24V0.63A
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 - 60°C
Input Voltage : 100 - 230V
Load Current : 0 - 0.63A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maxi Volt -40 264 0 24172
gxmum Yorage +84 +0.4
Minimum Voltage 60 200 0.63 24.004
- 16 - BC-10894
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Model TUHS15F24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Obiject +24V0.63A
1.Graph 2.Values
Time since Output
start Voltage
24.35 [ V]
’ 0.0 24.089
. 24.25 0.5 24.077
[0)]
()]
82415 1.0 24.077
g 2.0 24.077
5 240 3.0 24.076
3 2395 4.0 24.076
5.0 24.076
23.85 6.0 24.077
23.75 7.0 24.077
0 2 4 6 10 8.0 24.077
Time [H]

* The characteristic of AC230V is equal.

Input Volt. 100V
Load 100%

17

BC-10894




__CO$EL

SEEH

Model TUHS15F24
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +24V0.63A
1.Graph
Load 100% Input Volt. 100 V
Output
Volt.
[5V/div]
0
Load 100% Input Volt. 230V
Output [
Volt.
[5V/div]
0
bl S AVAVAVAVAVAVAVAVAVAVAN LY
Volt. 0
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VOIE Time Td Tr Ts Th Tf
100V 58.7 23 61.0 26.3 35.8
230V 56.4 2.7 59.1 390.5 36.0
Output 0%, ——————db————1 N\
Vot 1OM i N
A - N
7
Input
Volt.
Il Tf
¥
Ts
BC-10894
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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 TUHS15F24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +24V0.63A
1.Graph 2.Values
-=--EF-- Load 50%
—24A—— Load 100% Input Hold-Up Time
1000 - . Voltage [ms]
= === \Y Load 50% | Load 100%
— - e k) 75 29 1
£ '\ ;A/“/\ 85 43 15
0 100 e —— = 100 67 26
= —~ N, 120 99 43
=) N 200 295 141
§ 10 &g \ 230 394 194
N S 264 535 260
> > 280 599 294
. N N
50 100 150 200 250 300

19 -

BC-10893




__co$eL

SEEH

Model TUHS15F24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +24V0.63A
1.Graph —A—— Input Volt. 100V | 2.Values
-==FEF=-- |InputVolt. 200V
—:=0—'- Input Volt. 230V Load Time [ms]
10000 Current Input Volt. | Input Volt. | Input Volt.
£ Iy 100[v] | 200[v] | 230[V]
) AN 0.00 - - -
£
£ 1000 = = 0.10 212 876 1156
S R 0.20 102 456 617
© B Ml - P,
® . - 0.30 66 304 412
@ -
g 100 BN = S 0.40 43 234 312
£ ~A—
3 0.50 33 183 247
N
% 10 > 0.60 28 149 204
Q 0.63 26 141 194
£ N 0.69 24 125 173
© N
@ 1 - - - -
= 0.00 0.20 0.40 0.60 0.80 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
20 - BC-10893
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Model TUHS15F24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V0.63A
1.Graph 2.Values
---EF-- Load 50%
—4A—— Load 100% Ambient Input Voltage
100 - Temperature I\
. - [°C] Load 50% | Load 100%
80 \\ s> -45 41 71
S N N 40 40 69
o —A—] N ) -20 39 66
8 60 N
g 0 39 65
< 25 39 64
g% n**\\ Bt = S 50 38 63
N N 60 38 62
N N 65 38 61
AN AN - - :
0 - - -
60 -40 20 0 20 40 60 80 ~ - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10894
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Model TUHS15F24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V0.63A
1.Graph — A  InputVolt. 100V | 2.Values
] Input VolIt. 230V
Output Load Current [A]
30 Voltage Input Volt. | Input Volt.
\\
'::‘.: V] 100[V] 230[V]
—m | 24.0 0.82 1.04
> =
o 20 by o - -
(o))
& - - -
§ - - -
‘g’_ - - -
< 10
3 - - -
0 - - -
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
- 22 . BC-10894
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Model TUHS15F24
ltem Overvoltage Protection Testing Circuitry Figure A
Object +24V0.63A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
345 Temperature Input Volt. Input Volt.
L\ \\ [°C] 100[V] 230[V]
\2 - -45 30.4 29.8
% 32.5 2= % -40 30.6 29.9
£ N / =] i -20 313 30.6
e T o N\ 0 318 311
£ 305 tid
B o . \ 25 323 31.5
2 - g 50 327 32.0
© es ™ ‘ 60 33.1 32.5
\ (\ 65 334 32.8
N o N - - -
26.5 N - - -
-60 -40 -20 0 20 40 60 80 — i _
Ambient Temperature [°C]
Load 30%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 . ' BC-10894
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500Q+0.1%

0.022u|FT1 0%

1.5kQ0.1%

%1 0FOA0L

1

|
|
0.22uF+1.0%

Temperature Chamber

Electonic | (][]

»|  Switch > P Electronic q ,“ .

AC Power DC Load
Supply Power Meter
Y
v J
.| Relay Unit
> DVM
) Data Acquisition/Control Unit
Figure A
AC Input Line AC Voltmeter Power Supply l DC Ammeter Adjustable
—> —> Load
1kQ
| Effective value
Voltmeter Leakage Cu "enIA] ) Effective Value of Voltmeter[V]
Value 1Kk [
Figure B ( DEN-AN )
AC Input Line AC Voltmeter ' Power Supply DC Ammeter Adjustable
> —> Load

Effective Value of Voltmeter[V]

p| Effective value Leakage Current[ Al =
Voltmeter Value 500 [Q]
Figure B ( IEC60950-1 )
BC-10894
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Measuring
board
AC1 AR
AC "’VOUTC)——Ej?I\_’ Electronic
] ]
Input TUHS15 CoT! DC Load
T -VOUTQ i_'i\ >
-BC
—{ Coaxial Cable R I “7
R1:10Q S50mm L} (1.5m50Q) L BW:100MHz
Co : 50V 22uF ‘ Oscilloscope
Cbc: 400V 68uF  (-20=Tas60) l_| R=50Q
C=0.01yF
Figure C
- 25 - BC-10894




