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. Load Current [A]

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

Model SNTUNS50F24
Temperature 25°C
Iltem Input Current (by Load Current) Testing Circuitry Figure A

Object

1.Graph —A—— InputVolt. 100V | 2.Values
---fEF~-~ InputVolt. 200V
——O—-- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volit.
N [A] 100[v] | 200[v] | 230[v]

08 \\ 0.0 0.036 0.065 0.073
z N 02 0088 | 0082 | 0095
g /&é/A 0.4 0.141 | 0096 | 0.109
S P 0.8 0.256 0.144 0.138
= A~ N 1.2 0370 | 0.197 | 0.179
& 04 ~ e 16 0479 | 0250 | 0225

ol T g R e b

/é/-"" lg-=* \ . . ) )
ﬁ—./-i-*' \ 2.3 0.684 0.345 0.308
0.0 - - - -
0.0 0.5 1.0 1.5 2.0 25 . _ _ _

BC-10700




— CO$EL

Load Current [A]

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

Model SNTUNS50F24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A— InputVolt. 100V | 2.Values
===FF~- InputVolt. 200V
—-—O—-~ InputVolt. 230V Load Input Power [W]

100 v Current Input Volt. | input Volt. | Input Volt.

N [A] 100[V] 200[V] 230[V]
80 ?\\ 0.0 1.86 1.79 1.81
g \\ 0.2 7.90 8.03 8.01
g 60 y 0.4 13.37 13.53 13.51
S Lz 0.8 24 47 24.31 24.38
E;_ 40 /A” N 1.2 35.89 35.23 35.27
= N 1.6 47.12 45.90 45.90
N 2.0 58.78 56.90 56.80
20 = TS 2.1 6166 | 59.60| 59.50
=t A 2.3 67.58 65.10 64.90

0 - - - -

0.0 0.5 1.0 15 2.0 25 . _ _ _
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Input Voltage [V]

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

Model SNTUNS50F24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---g+-- Load 50%
—4&—— Load 100% Input ‘ Efficiency
100 Voltage [%]
\' N V] Load 50% | Load 100%
92
N N 80 79.1 79.8
= 84 \ A %-?L 85 79.5 80.6
X Nial
~ S ol - - B e 100 80.3 82.2
s 76 N 120 80.9 83.4
@
L 200 81.5 85.1
= 68
LD N N 230 81.2 85.2
60 i‘\ :\ 264 81.4 85.3
5 N N 280 82.7 85.4
N N - - -
44 AN
50 100 150 200 250 300

- BC-10700
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Model SNTUNS50F24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —=A—— InputVolt. 100V | 2.Values
---fF~-- InputVolt. 200V
—-—O—"- InputVolt. 230V Load Efficiency [%]
100 - Current Input Volt. | Input Volt. | Input Voit.
\t [A] 100[V] 200[V] 230[V]
92 N 0.0 - - -
— 31 -0 0.2 61.0 60.0 60.2
< 84 =B
= ,; s B 0.4 72.0 71.2 713
é 76 v 0.8 78.8 79.3 79.1
S i 12 80.6 82.1 82.0
tw 1.6 81.9 84.1 84.1
60 [— 2.0 82.0 84.7 84.9
52 2.1 82.2 85.1 85.2
\ 2.3 82.1 85.2 85.4
44 - - - -
0.0 0.5 1.0 1.5 2.0 25 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 4 - BC-10700
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Model SNTUNS50F24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
--~FF-- Load 50%
—2%—— Load 100% Input Power Factor
1.0 Voltage
S | V] Load 50% | Load 100%
- A
0.9 e B A 80 0.983 0.994
= =T 85 0.978 0.992
O N
5 08 N 100 0.967 0.988
- X 120 0.954 0.986
L 07
g 1 200 0.879 0.937
® 06 . 230 0.838 0.911
264 0.692 0.871
0.5 : 280 0.433 0.733
i - R -
0.4
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model SNTUNS50F24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 200V
— —0—-- InputVolt. 230V Load Power Factor
1.0 Current input Volt. | Input Volt. | Input Volt.
e pe N [A] 100[v] | 200[v] | 230[v]
0.9 DI < el 0.0 0511 | 0137 | o0.107
. | g :/"’ 0.2 0.899 | 0489 | 0.367
ERadl Beras 3 0.4 0946 | 0708 | 0.538
‘- = 0.8 0.957 | 0.846 | 0.771
g 07
5 | S ) 12 0972 | 0894 | 0857
sl Y 16 0.983 | 0.920 | 0.888
L 2.0 0.988 | 0.934 | 0907
054 ! 2.1 0.988 | 0937 | 0.911
i 2.3 0989 | 0943 | 0.917
0.4 Lif - - - -
0.0 1.0 2.0 — - - .
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Model SNTUNS50F24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input LA A ] LOGA 100 %
Current
[20A/div] Primary inrush current :
12.8 A
A Secondary inrush current :
e [ AREAAAAREARRRRRERREANAAN
Voltage
oova | (IR VAR
Time [50ms/div]

Input Voltage 200V
Frequency 60 Hz
Input ~— Load 100 %
Current
[20A/div] Primary inrush current :
277 A
A AA Secondary inrush current :
rou AARRRARARRARARARRARRRAN] 14
Voltage
romes |
Time [50ms/div]

Primary inrush current Secondary inrush current

S o7 BC-10700
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Model SNTUNS50F24
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards np Note
100 [V] 200 [V] 240 [V]
IEC60950-1 Both phases 0.18 0.38 0.48 Operation
One of phases 0.32 0.72 0.90 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.
8 - BC-10700
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Model SNTUNS50F24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V2.1A
1.Graph 2.Values
-==-EF-- Load 50%
—%—— Load 100% Input Output Voltage
24.3 \ Voltage V]
242 N S V] Load 50% Load 100%
e 2 80 24.063 24.061
> _m-%.q:u B 85 24.064 24.062
(0]
> 24.0 . | 100 24.065 24.062
<>_: 23.9 \\ 120 24.065 24.062
5 o338 . . 200 24.064 24,062
g N,
3 237 N < 230 24.065 24.062
N 9 264 24.065 24.063
23.6 ™\ A
280 24.066 24.064
23.5 Y,
A, N -- - -
23.4 AN
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
-9 - BC-10700
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Model SNTUNS50F24
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V2.1A
1.Graph —=A—— InputVolt. 100V | 2.Values
---fF+~-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Output Voltage [V]
24.3 Current Input Volt. | Input Volt. | Input Volt.
042 \\ {A] 100[V] 200[V] 230[V]
Y 0.0 24.069 | 24.069 | 24.071
A A ——] 0.2 24.068 | 24.069 | 24.070
()
> 24.0 AN 0.4 24.068 | 24.069 | 24.070
S 239 3 0.8 24.067 | 24.067 | 24.068
S o238 N 1.2 24.065 | 24.066 | 24.066
£ \
3 237 ] 1.6 24.065 | 24.065 | 24.066
ra6 N 2.0 24063 | 24.063 | 24.063
) 2.1 24.062 | 24.062 | 24.062
N
235 N 2.3 24.062 | 24.062 | 24.062
234 - - - -
0.0 0.5 1.0 1.5 2.0 2.5 — " " "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10700
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Model SNTUNS50F24

Temperature 25°C
Item Dynamic Load Response Testing Circuitry  Figure A

Object +24V2.1A

input Volt. 100 V
Cycle 1000 mS

Load Current I l
21A/50us

Min. Load (0A) <

Load 100% (2.1A)

500mV/div
500us/div 2ms/div
Min. Load (0A) «——
Load 50% (1.05A)
V
500mV/div
500us/div 2ms/div
Load 10% (0.21A) «—
Load 100% (2.1A)
A4
500mV/div
500us/div 2ms/div
- 11 - BC-10700
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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.

T2: Due to Switching
T2

Ripple [mVp-p] Ed
\1/ | |

A

T1 ‘

N

Fig. Complex Ripple Wave Form

T1: Due to AC Input Line

Model SNTUNS50F24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +24V2.1A
1.Graph 2.Values
—2A—— Input Voit. 100V ‘
—-—O—-- Input Voit. 200V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
360 [A] 100 [V] 200 [V]
S 320 Y 0.0 68 68
E 280 N J 0.2 14 20
g 240 N 0.4 14 20
0] N
= : 0.8 16 20
> 200 X 12 24 30
g 160 16 22 20
e 120 . 2.0 22 22
80 N 2.1 22 24
40 \5 = " 2.3 24 30
D e st Nl ~ - -
0.0 0.5 1.0 1.5 2.0 25 _ _ _

12 - BC-10700




— CO$EL

Model SNTUNS50F24

ltem Ripple-Noise

Temperature 25°C
Testing Circuitry Figure C

Object | +24V2.1A

1.Graph 2.Values
—2A—— |Input Volt. 100V
—-—0—-- InputVolt. 200V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
360 [A] 100 [V] 200 [V]
320 ) 0.0 68 68
E 280 0.2 16 22
3 240 X 0.4 18 24
Z:: 200 \ 0.8 22 26
o N 1.2 30 36
g 160 16 26 26
120 ] 2.0 32 32
80 . N 2.1 32 32
40 T
: _&T#_ = — = A t 2.-?i 32- 36-
0.0 0.5 1.0 1.5 2.0 25 — " 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
- T2 [mVp-p]

T1 -

Fig. Complex Ripple Wave Form

13 - BC-10700
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Model SNTUNS50F24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V2 1A
1.Graph 2.Values
---EF-- InputVolt. 100V
—— Input Volt. 200V Ambient Ripple Voltage [mV]
400 < Temperature | Input Volt. Input Volt.
360 \\ X [°C] 100 [V] 200 [V]
2 AN
S N -20 45 50
= 280 < N
Q 2 -10 40 45
2 240 \ A\
fod A
= N 0 35 40
S 200 A
q, < N\ 25 25 25
o 160 X
fox N\ \\ 50 20 20
o 120 < < 70 20 20
80 N . 85 20 20
40 a\?\—ﬁ‘t@w\ 95 20 20
+
0 . § 100 20 20
-60 -20 20 60 100 N N 3
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10700
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Model SNTUNS50F24
[tem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24V2.1A
1.Graph —A—— InputVolt. 100V | 2.Values
---EF~- Input Voit. 200V
——O—-- InputVolt. 230V Ambient Output Voitage [V]
24.3 N < Temperature | Input Volt. | Input Volt. | Input Volt.
" X O [°C] 100[V] | 200[vV] | 230[V]
N -30 23.992 23.992 23.993
> 241 N B 20 24.010 | 24.010 | 24.010
(0]
o 240 M N -10 24.024 | 24.025 | 24.025
= N
S 239 < \ 0 24.039 | 24.039 | 24.040
5 238 . \ 25 24,062 | 24.062 | 24.062
= N > 50 24.069 24.069 24.069
O 237 N
036 N N 70 24.067 24.067 24.067
) N\ N 85 24.064 24.063 24.063
235 X N 95 24.063 | 24.063 | 24.063
234 AN 100 24.060 | 24.060 | 24.059
-60 -20 20 60 100 - _ - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10700
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1.0utput Voltage Accuracy

Temperature . -20 - 95°C
Input Voltage : 85 - 264V
Load Current : 0 - 2.1A

Output Voltage Accuracy

Model SNTUNS50F24
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +24V2.1A

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.

* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
ltemn Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voliage[V] | Value [mV] | Ration [%]

i V 50 85 0 24.078
Maximum Voltage / +35 +0.1
Minimum Voltage -20 85 21 24.009

BC-10700
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Model SNTUNS50F24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +24V2.1A
1.Graph 2.Values
Time since Output
24.3 start Voltage
242 [H] M
< 24.1 0.0 24.053
= 5040 0.5 24.063
2 1.0 24.063
= 239
9 93g 2.0 24.063
*é ' 3.0 24.063
R 4.0 24.063
236 5.0 24.063
235 6.0 24.063
234 7.0 24.063
0.0 2.0 4.0 6.0 8.0 10.0 8.0 24.063
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10700
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Model SNTUNS50F24
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +24V2 1A
1.Graph
[ Load 100% Input Volt. 100V ]
Output |} ( -
Volt.
[5V/div]
0
[ Load 100% Input Volt. 200 V
Output [} (
Volt.
[5v/div]
0
oot o AWV
Volt. 0 'VV\’
Time [50ms/div] Time [50ms/div]
2 Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 98.0 4.8 102.8 27.8 42.3
200V 39.3 4.8 441 27.5 42.3
Output __920/ ___._____f!_ _____ N
Volt. 10% ' | \
| 7z A S L) niindadaten TR S
Input |
Volt. D
Td Tr b Th| T
< >l<—> I <>
i
— i
- 18 -
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Model SNTUNS50F24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +24V2 1A
1.Graph 2.Values
---EF-~ Load 50%
—%&—— Load 100% Input Hold-Up Time
1000 - . Voltage [ms]
\\ \ V] Load 50% | Load 100%
. N 80 92 20
g \ 85 92 20
@ 100 =g H—= Bk — 100 92 20
ii \\ N 120 92 20
= N IR . 200 92 20
3 10 \ 230 92 19
I . N
= : > 264 92 19
X ) 280 93 19
1 AN
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-10700
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Load Current [A]

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

Model SNTUNS50F24
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry Figure A

Object +24V2.1A
1.Graph —2A—— InputVolt. 100V | 2.Values

---EF-- InputVolt. 200V
——O—-- InputVolt. 230V Load Time [ms]

. 1000 Current Input Voit. { Input Volt. | Input Voit.
£ g [A] 100(v] | 2000v] | 230[v]
° N 0.0 - - -
£ A :
= 0.2 405 402 402
g 100 = X 0.4 227 227 226
@ \n\\ 0.8 121 120 120
(O]
g. ﬁﬂ 12 79 79 79
8 10 1.6 47 47 49
® X 2.0 25 25 25
8 2.1 21 21 21
2 23 19 19 19
2 1
2 — - - -
= 0.0 05 1.0 15 2.0 2.5 — - : -

20 - BC-10700
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Model SNTUNS50F24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V2.1A
1.Graph 2.Values
~=-=-fF-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 Temperature A
\\ [°C] Load 50% Load 100%
80 N\ \\ -30 57 59
S N\ N
> N \ -20 58 60
o N\
E 60 o\ #‘E AN 10 58 60
) 0 59 61
>
= . 25 81 63
g 4 N N 50 59 60
\\ \\ 70 59 60
20 N\ N 85 58 60
\\ 95 58 59
0 100 58 59
60 20 20 60 100 — " -
Ambient Temperature [°C]
Note: Sianted line shows the range of the rated
ambient temperature.
- 21 - BC-10700
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Model SNTUNS50F24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V2.1A
1.Graph 2.Values
—A Input Volt. 100V
——O Input Volt. 200V Output Load Current [A]
30.0 Voltage Input Volt. Input Volt.
§E V] 100[V] 200[V]
_ < A O] 24 2.69 2.82
>, N
o 200 < — - -
o
-.g — - -
o
L - - -
‘g’_ - - -
5 10.0
3 - - -
0.0 - - -
0.0 1.0 20 3.0 4.0 — i _
Load Current [A] — - -
Note: Sianted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 24V to OV.
- 22 . BC-10700
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Model SNTUNS50F24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V2 1A
1.Graph 2.Values
—2A—— Input Volt. 100V
~==-EF=-- InputVolt. 200V Ambient Operating Point [V]
35.0 Temperature Input Volt. Input Volt.
\ \\ [°C] 100[V] 200[V]
_ \\ \ -30 29.60 29.60
2. 330 X 20 29.60 29.60
£ \, \ -10 29.59 29.59
o N
o \ 0 29.66 29.66
£ 310
B \| 25 29.66 29.67
@ N, AN
& = a 50 29.67 29.67
290 i \ 70 29.66 29.66
\ \ 85 29.66 29.66
\\ N 95 29.66 29.66
27.0 100 29.66 29.66
-60 -20 20 60 100 — " .
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10700
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AC Input Line —p

50000.1%

0.022uFJTr1 0%

%L 0FON0L

Input

[
>

A

FG

1.5k00.1%

| |

11
0.22uF+1.0%

Leakage Current Value [A] =

SIS Electronic Temperature
» i Y I:] |:] D o Electronic Dy 1p
Switch > Power Supply "7
AC Power N DC Load -
Oscilloscope
Supply Power Meter
A
Y
> Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter g Power Supply | DC Ammeter Adjustable
Load

Effective Value of Voltmeter [V]

J 500 [Q]
N Effective value
Voltmeter
Figure B ( IEC60950-1 )
AC(L) +Vout é
Power Supply 0.1uF Load
AC(N) -Vout (')
|— - —.- = -‘
100mm 1.5m 50Q ! R ! Oscilloscope
Coaxial cable E E BW:100MHz
i C .
1
1 ]
1 ]
!

Figure C
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