
参考資料



 1.Input Current (by Load Current)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 2.Input Power (by Load Current)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

 3.Efficiency (by Input Voltage)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

 4.Efficiency (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 5.Power Factor (by Input Voltage)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

 6.Power Factor (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 7.Inrush Current ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 8.Leakage Current  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

 9.Line Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

10.Load Regulation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

11.Dynamic Load Response  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

12.Ripple Voltage (by Load Current) ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

13.Ripple-Noise ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

14.Ripple Voltage (by Ambient Temperature)  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

15.Ambient Temperature Drift  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

16.Output Voltage Accuracy  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

17.Time Lapse Drift ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

18.Rise and Fall Time ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

19.Hold-Up Time ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

20.Instantaneous Interruption Compensation  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･

21.Minimum Input Voltage for Regulated Output Voltage ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

22.Overcurrent Protection ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

23.Overvoltage Protection ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

24.Figure of Testing Circuitry  ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ ･ 

                              (Final Page  25)

CONTENTS

BC-10792

23

14

22

7

8

9

12

13

11

15

20

21

18

19

2

3

4

5

10

24

6

1

16

17

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

--

0.12

0.16

0.20

0.22

0.24

--

--

200V

230V

Input Volt.

100[V] 200[V] 230[V]

Input Volt.

[A]

Input Current  [A]

BC-10792

Load

Current

TUHS5F24

Input Current (by Load Current)

Input Volt.

Load Current [A]

100V

0.091

0.080

- 

0.003

0.022

0.035

0.047

- 

- 

In
p
u
t 
C
u
rr
e
n
t 
[A
]

0.00

0.04

0.08

- 

0.072

0.032

0.068

0.073

0.118

0.005

0.033

0.053

0.0630.109

0.043

1

Note: Slanted line shows the range of the rated

         load current.

0.127

- 

0.053

- 

0.058

0.069

0.074

- 

- 

- 

0.020

0.003

0.000

0.050

0.100

0.150

0.200

0.00 0.05 0.10 0.15 0.20 0.25 0.30

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -2

Note: Slanted line shows the range of the rated

         load current.

100V

200V

230V Load

Current Input Volt.

Input Power  [W]

Load Current [A]

100[V] 200[V] 230[V]

-    

-    

3.55 

Input Volt.

2.45 

6.36 

3.61 

4.66 

0.17 

5.78 

0.18 

Input Volt.

BC-10792

0.16

0.20

0.22

0.24

--

4.69 4.72 

5.81 

-    -    -    

6.93 

-    

6.96 

-    -    

5.79 

--

1.46 

-    

3.65 

6.33 

0.08

0.00

2.58 

In
p
u
t 
P
o
w
e
r 
[W

]

TUHS5F24

6.35 

1.37 0.04

[A]

1.47 

2.54 

Input Power (by Load Current)

0.16 

--

0.12

6.99 

0

2

4

6

8

10

0.00 0.05 0.10 0.15 0.20 0.25 0.30

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

- -

264

Voltage

[V]

75

85

79.4

100

--

81.9

230

200

Efficiency (by Input Voltage)

Input

TUHS5F24

Load  50%

Load 100%

81.2

80.9

81.1

81.2

3

83.5

82.8

82.3

BC-10792

Note: Slanted line shows the range of the rated

         input voltage.

77.0

E
ff
ic
ie
n
c
y
  
[%

]

120

83.9

83.6

[%]

Efficiency

Input Voltage  [V]

-  

280

Load 100%

-  

78.4

75.9

82.9

84.1

Load  50%

40

50

60

70

80

90

50 100 150 200 250 300

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

100V

230V

200V

Load

Current Input Volt. Input Volt.

TUHS5F24

Efficiency (by Load Current)

80.2

76.0

Efficiency  [%]

0.16

[A]

0.04

0.12

79.00.08

- 

70.7

0.00

83.5

- 

83.983.6

- - 

83.6 83.9

BC-10792

84.3

- 

- 

- 

- - 

- 

4

--

--

Note: Slanted line shows the range of the rated

         load current.

Load Current [A]

--

E
ff
ic
ie
n
c
y
 [
%
]

0.20

0.22

0.24

81.7

83.1

74.8

- 

79.5

65.8

230[V]

83.6

Input Volt.

- 

81.7

83.5

65.7

100[V]

82.383.0

200[V]

40

50

60

70

80

90

0.00 0.05 0.10 0.15 0.20 0.25 0.30

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

- -

100

120

200 0.371

Voltage

85

0.50875

[V]

Note: Slanted line shows the range of the rated

         input voltage.

Power Factor

--

230

0.463

BC-10792

Load  50% Load 100%

-  

0.488

0.342

-  

0.393

0.377

0.438

Input Voltage  [V]

P
o
w
e
r 
F
a
c
to
r

Power Factor (by Input Voltage)

Load  50%

Load 100%

264

0.357

TUHS5F24

Input

5

0.512

0.483

280 0.369

0.560

0.539

0.336

0.411

0.2

0.3

0.4

0.5

0.6

0.7

0.8

50 100 150 200 250 300

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

0.04

Input Volt.

6

Note: Slanted line shows the range of the rated

         load current.

Load Current [A]

P
o
w
e
r 
F
a
c
to
r

0.12

0.16

0.20

--

0.00

230V

100V

200V

0.444

0.470

--

0.22

0.24

0.08

200[V] 230[V]

- --

0.416

0.357

0.377

0.303

0.406

0.250

[A]

Power Factor

BC-10792

Load

Current

TUHS5F24

Power Factor (by Load Current)

Input Volt.

- 

0.247

0.392

0.405

0.411

- 

0.521

0.512

0.505

0.489

- 

- 

- 

- 

- 

- 

0.393

0.399

0.314

0.341

0.361

0.375

0.389

0.327

Input Volt.

100[V]

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.00 0.05 0.10 0.15 0.20 0.25 0.30

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

Input

Current

[20A/div]

Input

Voltage

[100V/div]

Input

Current

[20A/div]

Input

Voltage

[200V/div]

- -

100 V 

TUHS5F24

10.3 A

Inrush Current

7

Time

Time

Load

Input Voltage

Primary inrush current :

Frequency

100 % 

60 Hz

0.8 A

230 V 

60 Hz

Primary inrush current :

100 % 

[20ms/div]

[20ms/div]

Input Voltage

Frequency

Load

23.7 A

0.8 A

BC-10792

Secondary inrush current :

Secondary inrush current :

Primary inrush current Secondary inrush current

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure B

Object

 1.Results

 [mA]

The value for "One of phases" is the reference value only.

 2.Condition

- -

IEC60950-1
Both phases

Leakage Current

100 [V]

One of phases

DEN-AN
Both phases

8

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.

TUHS5F24

BC-10792

Note

0.004

0.007

One of phases

Input Volt.
Standards

200 [V] 230 [V]

0.004

0.003

0.005 0.005

0.007 0.008

0.003

0.004

0.006 Stand by

0.002

Operation

Stand by

Operation

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph  2.Values

Load  50%

Load 100%

- -

- 

24.123

24.123

Line Regulation

TUHS5F24

[V] Load  50% Load  100%

24.131

24.130

24.121

24.12175

85 24.130

+24V0.22A

[V]

Input

Voltage

Output Voltage

Input Voltage  [V]

- 

24.133

280

--

Note: Slanted line shows the range of the rated

         input voltage.

24.130

264

200

O
u
tp
u
t 
V
o
lt
a
g
e
 [
V
]

24.122

100

120

24.124

24.130

24.130 24.121

24.121

9

230

24.131

BC-10792

23.75

23.85

23.95

24.05

24.15

24.25

24.35

24.45

50 100 150 200 250 300

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

- -

-

-

-

10

-

-

Note: Slanted line shows the range of the rated

         load current.

--

BC-10792

-

O
u
tp
u
t 
V
o
lt
a
g
e
 [
V
]

Load Current  [A]

24.134

-

-

24.128

24.129

24.125

24.122

24.126

24.124

24.120

24.123

-- -

24.121

24.132

0.22

--

0.24 24.119

24.127 24.129

24.123

200[V]

24.130

24.136

24.132

24.137

24.136

Input Volt.

24.132

0.04 24.134

Input Volt.

Output Voltage  [V]

100[V]

24.134

Current

0.00

[A]

24.132

230[V]

Input Volt.

+24V0.22A

Load

TUHS5F24

Load Regulation

230V

100V

200V

0.16

0.20

0.12

0.08

23.75

23.85

23.95

24.05

24.15

24.25

24.35

24.45

0.00 0.05 0.10 0.15 0.20 0.25 0.30

参考資料



Temperature 25℃
Testing Circuitry Figure A

Input Volt.

Cycle

Load Current

Min.Load (0A)←→

Load 100%(0.22A)

500 mV/div

Load 20% (0.044A)←→

Load 100%(0.22A)

500 mV/div

Load 50% (0.11A)←→

Load 100% (0.22A)

500 mV/div

200 us/div

500ms

200 us/div

200 us/div

-11-

200 us/div

230V

Model TUHS5F24

Oｂｊｅｃｔ

Item

+24V 0.22A

Dynamic Load Response

0.22A / 100us

BC-10792

200 us/div

200 us/div

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure C

Object

 1.Graph  2.Values

Input Volt.

Input Volt.

Measured by 100 MHz Oscilloscope.

- -

Load Current  [A]

-- - -

-- -

30 10

0.20

12 BC-10792

-- - -

-

Ripple Voltage is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated

         load current.

25 10

Input Volt.

0.24 30 10

0.16 15 10

0.22

5

5

115 180

10

0.04 5 5

230 [V]100 [V]

100V

R
ip
p
le
 V
o
lt
a
g
e
  
[m

V
]

Current Input Volt.

0.00

0.08 10

0.12

Load

[A]

230V

TUHS5F24

Ripple Voltage (by Load Current)

+24V0.22A

Ripple Voltage [mV]

0

50

100

150

200

250

300

350

400

0.00 0.10 0.20 0.30

T1

T2
Ripple [mVp-p]

Fig. Complex Ripple Wave Form

T1: Due to AC Input Line

T2: Due to Switching

参考資料



Model

   Temperature          25°C

Item    Testing Circuitry    Figure C

Object

 1.Graph  2.Values

Input Volt.

Input Volt.

Measured by 100 MHz Oscilloscope.

- -

R
ip
p
le
 V
o
lt
a
g
e
  
[m

V
]

Current

TUHS5F24

Ripple-Noise

100V

[A]

0.08

0.12

0.20

230V Load

25 10

10 10

15

Input Volt.

10

0.04 5

0.00 130

Ripple-Noise [mV]

100 [V] 230 [V]

200

Input Volt.

+24V0.22A

0.22 30 10

-

0.24 30 10

0.16 15 10

10

-- - -

-- - -

-- -

Ripple-Noise is shown as p-p in the figure below.

Note: Slanted line shows the range of the rated

         load current.

Load Current  [A]

13 BC-10792

0

50

100

150

200

250

300

350

400

0.00 0.10 0.20 0.30

T1

T2
Ripple-Noise

[mVp-p]

Fig. Complex Ripple Wave Form

T1: Due to AC Input Line

T2: Due to Switching

参考資料



Model

Item    Testing Circuitry    Figure C

Object

 1.Graph  2.Values

Input Volt. 100V

Input Volt. 200V

Load 100 %

Measured by 100 MHz Oscilloscope.

- -

-- - -

25

80

15

70

40

10

BC-10792

85 40

10

10

30 10

25

25

30

-20

-- - -

50

10

15

35

100

14

Note: Slanted line shows the range of the rated

         ambient temperature.

    Ambient Temperature  [°C]

R
ip
p
le
 V
o
lt
a
g
e
  
[m

V
]

TUHS5F24

Ripple Voltage [mV]

Ripple Voltage (by Ambient Temp.)

+24V0.22A

Ambient

Input Volt.

100V

Input Volt.

230V

20-40

Temperature

[°C]

-45 20 10

0

50

100

150

200

250

300

350

400

-60 -20 20 60 100

参考資料



Model

Item    Testing Circuitry    Figure A

Object

 1.Graph Input Volt.  2.Values

Input Volt.

Input Volt.

Load 100%

- -

24.00924.009

24.164 24.165

24.169

24.123

24.176

24.124

24.166

24.176

50

24.1660

24.121

24.173

Ambient

24.02124.02170

24.074

24.014

24.07424.069

15

-

24.002

-

80

BC-10792

--

--

23.992

-

-

23.99985

-

24.000

-

Note: Slanted line shows the range of the rated

         ambient temperature.

TUHS5F24

200V

Ambient Temperature  [°C]

230V

100V

+24V0.22A

24.162

-45

[°C]

Output Voltage  [V]

Input Volt.

-40

-20

Input Volt.

200[V] 230[V]

24.166 24.169

Input Volt.

Ambient Temperature Drift

24.162

100[V]

Temperature

O
u
tp
u
t 
V
o
lt
a
g
e
 [
V
]

25

23.75

23.85

23.95

24.05

24.15

24.25

24.35

24.45

-60 -20 20 60 100

参考資料



Model

Item    Testing Circuitry    Figure A

Object

 1.Output 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.
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  * Output Voltage Accuracy = ±(Maximum of Output Voltage  - Minimum of Output Voltage) / 2 

  * Output Voltage Accuracy (Ration)  = × 100
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Figure A

Figure B ( DEN-AN )

Figure B ( IEC60950-1 )
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Figure C
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