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Model TUHS5F05
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- |Input Volt. 230V Load Input Current [A]
0.20 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
0.0 0.002 0.001 0.001
< 015 ¢ 0.2 0.034 0.023 0.021
‘GEJ 0.4 0.056 0.037 0.034
5 0.6 0.078 0.050 0.046
O 0.10
= 0.8 0.099 0.063 0.057
E’ 1.0 0.119 0.075 0.069
005 | 1.1 0.129 0.081 0.074
0.00 - - - -
0.00 020 040 060 0.80 1.00 1.20 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUHS5F05
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
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]
80 0.0 0.06 0.08 0.08
g 0.2 1.43 1.53 1.56
= 0.4 2.65 2.73 2.76
g 60
S 0.6 3.89 3.93 3.96
5 0.8 5.15 5.14 5.17
Q 4.0
£ 1.0 6.44 6.38 6.41
1.1 7.10 7.01 7.04
2.0 _ _ _ _
0.0 - - - -
0.00 0.20 0.40 0.80 1.00 1.20 _ _ _ _

Load Current [A]

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

Input Voltage [V]

t voltage.

Note: Slanted line shows the range of the rated

Model TUHS5F05
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2. Values
---F+-- Load 50%
—+4—— Load 100% Input Efficiency
90 Voltage [%]
N V] Load 50% Load 100%
80 N\ 75 77.1 76.9
- wﬁé”ﬁ ---------- o ﬁ’ﬁ*ﬂ 85 774 77.8
X Bk
= 0 100 77.6 78.7
> 70
= 120 77.6 79.2
) 200 75.7 78.9
560
L 230 74.9 78.6
264 73.5 78.0
50 280 725 775
40
50 100 150 200 250 300
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Model TUHS5F05
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
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[V] 200[V] 230[V]
80 | 0.0 - - -
— 0.2 70.5 66.0 64.6
2 0.4 76.5 74.1 731
> 70 |
S 0.6 78.1 77.1 76.4
2 0.8 78.7 78.5 78.0
i 60 |
1.0 78.7 78.9 78.6
1.1 78.4 79.2 78.8
50 | _ _ _ _
40 - - - -
0.00 040 060 080 100 1.20 — i i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUHS5F05
Temperature 25°C

ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A

Obiject
1.Graph 2.Values

---F+-- Load 50%
—&—— Load 100% Input Power Factor
0.8 Voltage
V] Load 50% Load 100%

0.7 | 75 0.506 0.560
. 85 0.487 0.539
o)
G 06 100 0.462 0.512
. 120 0.437 0.483
® 05
g 200 0.370 0.411
| 230 0.356 0.393

264 0.340 0.377
03 | 280 0.335 0.370
0.2
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 5 - BC-10790
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Load Current [A]

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

Model TUHS5F05
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Obiject
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 | 0.0 0.263 0.250 0.226
5 0.2 0.408 0.328 0.316
S 067 0.4 0.448 | 0.359 | 0.344
% 0.6 0474 | 0381 | 0.364
g 0.8 0.496 0.397 0.380
- 1.0 0512 | 0411 | 0.393
1.1 0.520 0.417 0.399
000 020 040 060 080 100 120 — i i i
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Primary inrush current

Model TUHS5F05
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Obiject
Input Voltage 100V
Frequency 60 Hz
Input | Load 100 %
Current
[20A/div] Primary inrush current :
10.1 A
Secondary inrush current :
Input 0.8A
Voltage
[100V/div]
Time [20ms/div]
Input Voltage 230V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
23.8 A
Secondary inrush current :
Input 0.8 A
Voltage
[200V/div]
Time [20ms/div]

Secondary inrush current
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Model TUHS5F05
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Obiject
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 0.004 Operation
One of phases 0.003 0.006 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.
BC-10790
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Model TUHS5F05

Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A

Object +5V1A
1.Graph 2.Values
---EF-- Load 50%

—%—— Load 100% Input Output Voltage
5.12 Voltage [V]
N\ V] Load 50% | Load 100%

5.10 75 5.036 5.035
> o8 85 5.036 5.035
S 100 5.036 5.035
§ 5.06 120 5.036 5.035
E 504 ; _ _ : _ 200 5.037 5.036
3 230 5.037 5.035

5.02 264 5.037 5.035

500 280 5.037 5.035

498

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 TUHS5F05
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +5V1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- |Input Volt. 230V Load Output Voltage [V]
5.12 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
5.10 0.0 5.037 | 5.038 | 5.037
2. 508 0.2 5.037 5.038 5.037
o o
2 0.4 5.037 5.037 5.037
S 508 0.6 5.036 | 5.037 | 5.037
E; 5.04 - — N\ 0.8 5.036 5.036 5.036
8 f '\h 2 1.0 5.035 5.036 5.035
5.02 1.1 5.034 5.035 5.035
5.00 — ' ' '
4.98 - - - -
0.0 0.2 04 0.6 0.8 1.0 1.2 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10790
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Min.Load (0A)——
Load 100%(1A)

200 mV/div v

Load 20% (0.2A)——
Load 100%(1A)

200 mV/div

Load 50% (0.5A)——
Load 100% (1A)

200 mV/div

Input Volt. 230V
Cycle 500ms

Model TUHS5F05
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +5V 1A

Load Current |

1A / 100us

200 us/div

200 us/div

200 us/div

200 us/div

200 us/div

200 us/div

-11- BC-10790
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Model TUHS5F05
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +5V1A
1.Graph 2.Values
_—A Input Volt. 100V
—.—o—.-Input Volt. 230V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
[A] 100 [V] 230 [V]
350
- s 0.0 40 65
E 300 N\ 0.2 5 10
o 250 \ 0.4 10 10
L AN 0.6 10 10
< 200
> AN 0.8 20 15
g 150 AN 10 35 15
® 00 N\ 1.1 40 15
] -~ - -
50 A — 3 3
0 - - -
0.00 0.20 040 0.60 0.80 1.00 1.20 _ _ _
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] %‘_r
Fig. Complex Ripple Wave Form
- 12 - BC-10790
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Model TUHS5F05
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +5V1A
1.Graph 2.Values
— A InputVolt. 100V
—.—o—.-InputVolt. 230V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
A 100 [V 230 [V
250 N\ [A V] V]
< \ 0.0 40 70
£ 300 0.2 5 10
% 250 \ 0.4 10 10
= 0.6 10 10
S 200 DN
° 0.8 20 15
g 150 AN 10 35 15
z s 1.1 40 15
0.00 020 040 060 0.80 1.00 1.20 _ _ _
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
[mVp-p
)
T1
Fig. Complex Ripple Wave Form
- 13 - BC-10790
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Model TUHS5F05
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +5V1A
1.Graph 2.Values
--=-EF-- Input Volt. 100V
—2%— Input Volt. 200V Ambient Ripple Voltage [mV]
400 Temperature | Input Volt. | Input Volt.
350 [°C] 100V 230V
< 100 -45 45 15
E -40 40 15
% 250 -20 40 15
= 500 0 35 15
> 25 35 15
g %0 50 35 15
“ 00 75 40 15
80 40 15
50 Gt{\-ﬂ--.g----.g o }iil — - -
o L AR - =— - - -
-60 -20 20 60 100 — N i
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 BC-10790
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Model TUHS5F05
Item Ambient Temperature Drift Testing Circuitry  Figure A

Object +5V1A

1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—"-- Input Volt. 230V Ambient Output Voltage [V]
5.12 Temperature | InputVolt. | InputVolt. | Input Volt.
[°C] 100[V] 200[V] 230[V]

510 -45 5.040 | 5.042 | 5.042
2. 508 -40 5.041 5.042 5.042
o 5
> -20 5.043 5.043 5.043
S 5.06
S N 0 5.040 5.041 5.041
§ 504 \ 25 5.035 5.036 5.035
8 50 5.027 5.028 5.027

5.02 75 5.017 5.018 5.017

5.00 80 5.015 5.016 5.015

4.98 - - - -

-60 -20 20 60 100 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 BC-10790
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1.Output Voltage Accuracy

Model TUHSS5F05
Item Output Voltage Accuracy Testing Circuitry  Figure A
Obiject +5V1A

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.
: -40 - 75°C
Input Voltage : 85 - 264V
Load Current : 0 - 1A
* Output Voltage Accuracy = (Maximum of Output Voltage - Minimum of Output Voltage) / 2

Temperature

) 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 [%]
Maximum Voltage -20 85 0 5.044
— 15 +0.3
Minimum Voltage 75 264 1 5.015
- 16 - BC-10790
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Model TUHS5F05
Temperature 25°C
Item Time Lapse Dirift Testing Circuitry  Figure A
Obiject +5V1A
1.Graph 2.Values
Time since Output
512 start Voltage
510 [H] [V]
' 0.0 5.035
2. 5.08 0.5 5.033
o)
E 506 1.0 5.032
2 2.0 5.032
5 >0 3.0 5.032
g 5.02 4.0 5.032
5.0 5.032
5.00
6.0 5.032
4.98 7.0 5.032
0 2 4 6 8 10 8.0 5.032
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC230V is equal.
- 17 - BC-10790
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Model TUHS5F05
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +5V1A
1.Graph
[ Load 100% Input Volt. 100V ]
Output s
Volt.
[1vrdivl|
0
[ Load 100% Input Volt. 230V ]
Output (
Volt.
[1vrdivl|
0
WS AVAVAVAVAVAVAVAVAVAVAY
vor. © W
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 29.7 0.9 30.6 23.5 20.3
230V 29.3 0.6 29.9 186.8 20.0
Output _ 909 ________! '_ _____ N
Vot ) N \
| 0% - —— iE———— ——I'—— R
|
Input |
Volt. I ]
ETd5 ETr5 || £ETE
Il
<« Fs—> N
- 18 - BC-10790
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Model TUHS5F05
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +5V1A
1.Graph 2.Values
---EF-- Load 50%
—%—— Load 100% Input Hold-Up Time
1000 ¢ Voltage [ms]
F V] Load 50% | Load 100%
_ 75 29 9
£ 85 40 15
g 100 60 24
= 120 92 41
=) 200 281 137
S 230 377 187
t 264 504 252
280 570 287
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-10790
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Model TUHS5F05
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +5V1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- |Input Volt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
é g [A] 100[V] 200[V] 230[V]
g-... % -.¢. . - - -
g ﬂ...-ﬂ'::e"-\n 0.0
= B... \p':e 0.2 72 328 441
§ 10 E 04 60 | 281 377
& 0.6 48 233 314
“é& 0.8 36 185 250
S 10 1.0 24 137 187
) 1.1 18 113 155
o)
@ - - - -
[
©
‘E - - - -
©
"@' 1 - - - -
= 000 020 040 060 080 1.00 1.20 — i § §
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 BC-10790




ZEEH

— CO$EL

Model TUHS5F05
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +5V1A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Ambient Input Voltage
100 Temperature V]
N [°C] Load 50% Load 100%
80 -45 42 60
> -40 40 56
o -2 35 53
& 60 0
> N& N N N N\ 0 34 53
Z - 25 34 53
g 4 c}\"El- -0 - a----a---xa 50 34 53
75 34 53
20 80 34 53
0 - - -
-60 -20 20 60 100 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10790
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Model TUHS5F05
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +5V1A
1.Graph 2.Values
—— A Input Volt. 100V
—O Input Volt. 230V Output Load Current [A]
8.0 Voltage Input Volt. Input Volt.
V] 100[V] 230[V]
. 5 1.43 1.80
> 60 N _ _
S > 0
8 - - -
g 4.0 - - -
5 - - -
[oX
3 - . .
O 20
0.0 . _ _
0.0 0.5 1.0 1.5 2.0 B i i
Load Current [A] . _ -
Note: Slanted line shows the range of the rated - - -
load current.
- 22 . BC-10790
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Model TUHS5F05
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +5V1A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
75 Temperature Input Volt. Input Volt.
[°C] 100[V] 230[V]
_ -45 6.09 6.01
2 7.0 -40 6.12 6.03
5 -20 6.15 6.12
p=d s 0 6.18 6.25
c 6.
= 25 6.23 6.38
é’ 50 6.38 6.52
6.0 75 6.51 6.68
80 6.59 6.70
5.5 - - -
-60 -20 20 60 100 _ _ _
Ambient Temperature [°C]
Load 30%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10790
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Temperature Chamber

Electronic Ell:ll:l Electronic
»  Switch > > P Supp >
AC Power ne ower SIPPIY IS DC Load f“7
Power Meter -
Supply Osci | loscope
A
A 4
> Relay Unit
DVM
Data Acquisition/Control Unit
Figure A
AC Inout Line AC Voltmeter Power Supply DC Ammeter Adjtz‘;'gble
P —»] > — —.
Vo A
1kQ
Effective value
> Voltmeter ;
Leakage Current _ Effective Value of Voltmeter[V]
Value [A]
1k [Q]
Figure B ( DEN-AN)
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjtz‘;'gble
—> > —> >

500Q 0. 1%

0. 022uF £=1. 0%

%1 0OFBM0!L

Effective value

Voltmeter

i

Vo

1.5kQ 0. 1%

0. 22uF +=1. 0%

Leakage Current
Value [A]

Figure B ( IEC60950-1 )

Effective Value of Voltmeter[V]

500

(@]
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Measuring
board

] Electronic
CotlT DC Load

p
L
v

v

«— L| Coaxial R% _EVPVL

. Cable
21 : ;8\5? 29 uF 50 mn L (1.5m, 50Q) c Osci | loscope
o - u BW: 100MHz
Cbc: 400V 22 uF (-20=Ta=380) R=500
400V 22 uFx3 (-45=Ta<-20) C=0.01uF

Ta : Ambient Temperature

Figure C
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