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Model TUHS10F05
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]
0.40 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
0.00 0.002 0.001 0.001
< 030 0.40 0.057 0.037 0.034
l% 0.80 0.099 0.063 0.058
5 1.20 0.139 0.087 0.079
O 0.20
= 1.60 0.178 0.110 0.100
E’ 2.00 0.217 0.132 0.120
0.10 | 2.20 0.237 0.143 0.131
0.00 - - - -
0.00 0.50 1.00 1.50 2.00 2.50 _ _ _ _

Load Current [A]

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

Load Current [A]

Note: Slanted line shows the range of the rated

Model TUHS10F05
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]
20.0 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
0.00 0.06 0.07 0.08
g 15.0 0.40 2.62 2.74 2.78
5 0.80 5.00 5.12 5.16
3 1.20 743| 748| 752
o 10.0
= 1.60 9.91 9.88 9.92
Q.
£ 2.00 12.42 12.32 12.35
50 | 2.20 13.70 13.55 13.58
0.0 - - - -
0.00 0.50 1.00 1.50 2.00 2.50 _ _ _ _
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Input Voltage [V]

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

Model TUHS10F05
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2. Values
---FF-- Load 50%
—+4—— Load 100% Input Efficiency
Voltage [%]
30 V] Load 50% Load 100%
75 80.6 79.6
T | DNga—— | AN 85 80.9 80.4
= 80 E"’%’ﬁ e-8-. 33 100 81.2 81.1
% 120 81.2 81.6
% 70 200 80.0 81.6
L 230 79.5 81.4
60 264 78.3 81.0
280 77.4 80.5
50
50 100 150 200 250 300
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Load Current [A]

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

Model TUHS10F05
Temperature 25°C
Item 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 [%]
Current Input Volt. | Input Volt. | Input Volt.
9 | [A] 100[V] 200[V] 230[V]
0.0 - - -
— 0.4 76.7 73.5 72.4
= 80 0.8 806 | 787 | 779
£ 1.2 81.4 80.8 80.3
§ 70 | 1.6 81.4 81.6 81.2
= 2.0 81.1 81.6 81.4
22 80.7 81.6 81.4
60
50 - - - -
0.00 0.50 1.00 1.50 2.00 2.50 _ _ _ _
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Model TUHS10F05
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A

Obiject

1.Graph 2.Values
---F+-- Load 50%
A Load 100% Input Power Factor
0.8 Voltage
V] Load 50% Load 100%

0.7 | 75 0.557 0.614
. [ 85 0.537 0.593
2 i
s 06 100 0.511 0.565
| Gti\ﬂ 120 0.484 0.536
g os n
2 7 RN 200 0.412 0.456
| o 230 0.395 0.438

T Eo 264 0.379 0.419
03 | 280 0.372 0.411
0.2
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 5 - BC-10793
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Load Current [A]

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

Model TUHS10F05
Temperature 25°C
Item 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 | 0.00 0.287 0.269 0.286
5 0.40 0.449 0.362 0.351
S 067 0.80 0495 | 0.399 | 0.383
. /a/ﬂ)rﬂ 1.20 0524 | 0.423 | 0.406
% : 1 \? g 1.60 0.547 0.441 0.423
a IR - g - \ - 2.00 0.565 0.456 0.438
B 2.20 0.574 0.463 0.444
0.00 0.50 1.00 1.50 200 250 — 3 3 3
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Primary inrush current

Model TUHS10F05
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 :
119A
Secondary inrush current :
Input 1.2A
Voltage
[100V/div]
Time [20ms/div]
Input Voltage 230V
l Frequency 60 Hz
Input v Load 100 %
Current
[20A/div] Primary inrush current :
27.3A
Secondary inrush current :
Input 1.1A
Voltage
[200V/div]
Time [20ms/div]

Secondary inrush current
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Model TUHS10F05
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 0.005 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.
BC-10793
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Model TUHS10F05

Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A

Object +5V2A
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 5.065 5.063
% 508 85 5.065 5.064
> R \J 100 5.065 5.064
S 506 E"%G_B Bppd 120 5.065 5.064
5 504 200 5.066 5.064
c‘:;: 230 5.065 5.064

5.02 264 5.065 5.064

500 280 5.065 5.064

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 TUHS10F05
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Obiject +5V2A
1.Graph —2A—— 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 0.00 5.065 | 5.066 | 5.065
2. 508 0.40 5.065 5.066 5.065
o o
> & : 0.80 5.065 5.066 5.065
S 508 1.20 5.065 | 5.065 | 5.065
E-_ 504 \ 1.60 5.064 5.065 5.064
8 2.00 5.064 5.064 5.064
5.02 2.20 5.063 5.064 5.063
5.00 - ' ' _
4.98 - - - -
0.00 0.50 1.00 1.50 2.00 2.50 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10793
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Model TUHS10F05
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +5V 2A

Min.Load (0A)——
Load 100%(2A)

500 mV/div

Load 20% (0.4A)——
Load 100%(2A)

500 mV/div

Load 50% (1A)——>
Load 100% (2A)

500 mV/div

Input Volt. 230V

Cycle 500ms
Load Current | |
2A / 100us
\ [
\
N
200 us/div 200 us/div
A A\
Vv
200 us/div 200 us/div
W
200 us/div 200 us/div

-11-
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Model TUHS10F05
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +5V2A
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 [A] [V] [V]
S 0.00 40 100
£ 300 0.40 10 10
8) 250 0.80 10 10
2 1.20 10 15
< 200
° 1.60 15 15
_3 150 2.00 25 15
« 100 & 2.20 35 15
000 050 1.00 150 200 250 — N N
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-10793
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Model TUHS10F05
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +5V2A
1.Graph 2.Values
_—A Input Volt. 100V
—.—o—.-Input Volt. 230V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
[A] 100 [V] 230 [V]
350
— 0.00 45 110
E 300 0.40 10 10
8) 250 0.80 10 15
2 1.20 15 15
< 200
° 1.60 20 15
g 150 2.00 30 15
“ o0 R 2.20 35 15
0.00  0.50 100 150 200 250 — N N
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-10793
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Model TUHS10F05
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +5V2A
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
. -45 50 20
E 500 N\ -40 40 20
Q 250 -20 30 20
©
= 500 0 25 15
> 25 25 15
g %0 55 30 15
™ 400 60 30 15
50| o — - -
B \t - R -
L [ N~ Si:[a]
I I A S S— — - -
-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-10793
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Model TUHS10F05

Item Ambient Temperature Drift Testing Circuitry  Figure A

Object +5V2A
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 N\ -45 5.063 | 5.064 | 5.064
% 508 \ -40 5.069 5.070 5.070
> M -20 5.072 5.073 5.073
S 508 0 5.071 5.071 5.071
E._ 504 25 5.064 5.064 5.064
8 55 5.055 5.056 5.056

5.02 60 5.053 5.053 5.053

5.00 N _ _ _ _

4.98 - - - -

-60 40 -20 0 20 40 60 80 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10793
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1.Output Voltage Accuracy

Model TUHS10F05
Item Output Voltage Accuracy Testing Circuitry  Figure A
Obiject +5V2A

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 - 55°C
Input Voltage : 85 - 264V
Load Current : 0 - 2A
* 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 0 264 0 5.076
— +11 10.2
Minimum Voltage 55 264 2 5.054
- 16 - BC-10793
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Model TUHS10F05
Temperature 25°C
Item Time Lapse Dirift Testing Circuitry  Figure A
Obiject +5V2A
1.Graph 2.Values
Time since Output
5.12 start Voltage
510 [H] [V]
' 0.0 5.064
2. 5.08 0.5 5.059
o)
E 506 1.0 5.059
S 2.0 5.059
5 >0 3.0 5.059
3 502 4.0 5.059
5.0 5.059
5.00
6.0 5.059
4.98 7.0 5.059
0 2 4 6 8 10 8.0 5.059
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC230V is equal.
- 17 - BC-10793
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Model TUHS10F05
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +5V2A
1.Graph
[ Load 100% Input Volt. 100V ]
Output
Volt. r
[1vrdivl|
0
[ Load 100% Input Volt. 230V ]
Output (
Volt.
[1vrdivl|
0
WA S AVAVAVAVAVAVAVAVAVAVAN
vor. © W
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100 V 55.9 0.6 56.5 24.3 29.3
230V 55.1 0.6 55.7 184.3 31.3
Output — 90%— _____ff_ _____ N
Vot ) N \
| B e iE———— ——I'—— R
j |
Input |
Volt. I ]
ETd5 ETr5 || @ETE
Il
<« Fs—> N
18 - BC-10793
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Model TUHS10F05
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +5V2A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Hold-Up Time
1000 ¢ Voltage [ms]
- o V] Load 50% Load 100%
3"
- - 75 28 8
E ' /‘rﬂ 85 39 14
100 E o
o) : % 100 59 24
E | e
= i t:,\\ 120 91 40
o - G'
=) I 200 280 135
e
s 230 378 184
2 w0 J
; 264 507 250
280 575 285
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.
BC-10793
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Model TUHS10F05
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +5V2A
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 8‘_ — g. ol [A] 100[V] 200[V] 230[V]
BT e 0.00 - - -
e RIS
= . ~\El. 0.40 80 524 701
S 100 o
S & 0.80 66 427 572
@ 1.20 52 329 442
“é& 1.60 38 232 313
S 10 2.00 24 135 184
@ 2.20 17 86 120
5 _ _ _ _
[
©
‘E - - - -
©
"@' 1 - - - -
= 000 050 100 150 200 250 — : N i
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
20 - BC-10793




ZEEH

— CO$EL

Model TUHS10F05
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +5V2A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 Temperature V]
[°C] Load 50% Load 100%
80 -45 43 61
= -40 43 61
% 50 N -20 38 54
g N A \ 0 37 53
= Qe 25 37 52
o 40 T
< \ B---@----- a-----\{m 55 37 51
60 37 51
20 _ - -
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-10793
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Model TUHS10F05
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +5V2A
1.Graph 2.Values
—— A Input Volt. 100V
—O |Input Volt. 230V Output Load Current [A]
Voltage Input Volt. Input Volt.
V] 100[V] 230[V]
6
. 5 2.81 3.44
= P B - -
o)
(@]
S 4 - - -
o
S - - -
5 - - -
£
3 2 - : :
0 - - -
0.0 1.0 2.0 3.0 4.0 B i i
Load Current [A] . _ -
Note: Slanted line shows the range of the rated - - -
load current.
- 22 . BC-10793
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Model TUHS10F05

Item Overvoltage Protection Testing Circuitry  Figure A

Object +5V2A
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 6.20 6.08
2 7.0 -40 6.26 6.10
-% -20 6.35 6.21
p=d 0 6.42 6.34
£ 6.5
b= 25 6.52 6.44
é’ 55 6.65 6.58

6.0 60 6.66 6.59

5.5 - - -

-60 -40 -20 0 20 40 60 80 _ _ _
Ambient Temperature [°C]
Load 30%
Note: Slanted line shows the range of the rated
ambient temperature.
23 BC-10793
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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
AC1 o
AC +VOUTo c :_T_i:\ > Electronic
Input TUHS10 O:T: DG Load
I -VOUTC L_-j\ >
_’B\C
Cbec
<> Coaxial P“7
. 50 mm Cable R
R1 : 10Q L (1.5m, 50Q) % Osci | loscope
Co : 50V 22 uF G BW: 100MHz
Cbc: 400V 47 uF (-20=Ta=60) R=500
400V 47 uFx3 (-45=Ta<-20) 6=0.01 uF
Ta : Ambient Temperature
Figure C

25 -
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