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Model TUNSS00F12

Temperature 25°C

ftem Input Current (by Load Current) Testing Circuitry  Figure A
Qbject
1.Graph —A—— InputVolt. 100V | 2.Values
~~=fF=-=- [nputVolt, 200V
—:—G—:= Input Volt. 230V Load Input Current [A]
10 Current Input Volt. | Input Volt, | Input Volt,
S [A] 100[v] | 2000V] | 230V
8 Ll 0.0 0161 | 0.334 | 0.384
< Y 8.4 1.282 0.713 0.674
E‘, . fﬁ/A 16.8 2451 | 1258 | 1129
8 /x 25.2 3.634 1.817 1.606
Ea //‘ N 33.6 4868 | 2394 | 2.099
) A, w7 o7 | sam s
2 /"A/ — B :’:\ - 7 - -
/;r—;'-l-""a; ol O o - - - -
Y il s - : : _
0 10 20 30 40 50 . _ _ _
Load Current [A]

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

Model TUNS500F12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
~--£+--- InputVolt. 200V
—+=Q—'— inputValt. 230V Load Input Power [W]
1000 . Current Input Volt, | Input Volt. | Input Volt,
K [A] 100[v] | 200[V] | 230[v]
500 N 0.0 31 2.9 29
'\
g 4 8.4 123.2 120.4 120.0
. W
5 oo _. %t 16.8 2404 235.2 2342
S - 25.2 3576 349.8 348.2
5 N 33.6 4775| 4664 | 4643
g 400 . R 420 5999 | 5847| 5820
£ / g . . . ,
d N 46.2 662.4| ©6446| 6415
200 “/ e
/ \L\ =" = - -
. D - - - -
0 el i - N - -
0 10 20 30 40 50 _ N N A
Load Current [A]
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Input Voltage [V]

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

Model TUNSS00F12
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2.Values
~-=-f}-~- Load 50%
—&—— Load 100% Input Efficiency
100 = < Voltage [95]
- - M Load 50% | Load 100%
5,
< ) A— Bt 85 84.6 838
= S N 100 85.1 847
> 80 5 -
£ AN 120 85.6 85.5
2 :
£ N | 200 87.0 86.9
(kN 70 LY B
l‘\ x\ 230 87.3 87.3
N * 264 877 87.7
60 \ 3 59 280 88.5 88.2
), A\ - - -
™,
50 100 150 200 250 300

BC-10851
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Model TUNSS500F12

Load Current [A]

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

Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —2A—— InputVolt. 100V | 2.Values
~-—~fF=--- Input Volt. 200V
—-—C—-— Input Volt, 230V Load Efficiency [%]
100 Current Input Volt. | Input Vit | Input Vait.
P Al 100[v] | 200(v] | 230(v]
90 \r‘: 0.0 - = -
— BN o s, Sl Bl 1| 8.4 825 84.5 84.7
= > - 2 b T | ;
S e A % 16.8 846 | 865 | 868
= N 25.2 85.3 872 | 876
& N 33.6 852 | 872 | 876
w70 .
R 42.0 847 | 869 | 873
S 48.2 84.4 86.7 87.1
60 N \\ - - - -
I,
%) - - - -
50 A ~ 5 3 -
0 10 20 30 40 50 _ - - -
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Model TUNS500F12
Temperature 25°C
ltem Power Factor (by Input Voltage} Testing Circuitry  Figure A
Object ‘
1.Graph 2.Values
-~~fpR== Load 50%
—2%—— Load 100% Input Power Factor
3 = '_'_W‘T"A‘
N L I V] Load 50% | Load 100%
08 % . 80 0.990 0.995
. N N 85 0.990 0.995
b Y \‘* 100 0.989 0.994
% 06 kY :
ol N 120 0.985 0.993
[} LY
g \ L 200 0.952 0.982
o 0_4 - iy fen ]
N N 230 0.927 0.971
Ay ;\ 264 0.889 0.956
0.2 \\\\ \ 270 0.882 0.953
N c \ 280 0.400 0.447
0.0 %
50 100 150 200 250 . 300
input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage,
- 5 - BC-10851
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Model TUNSS00F12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —&—— [nput Volt. 100V | 2.Values
-~-EF-~ [nputVolt, 200V
—-—O—-- Input Volt. 230V Load Power Factor
10 P e e i | Current | Input Volt. | Input Volt, | Input Voll,
f‘ P ;'u = ‘\ [A] 100[V] 200[V] 2300V]
0.8 e N 00 | 0490 | 0.044 | 0033
5 | Ay N 4.2 0916 | 0675 | 0.574
S o LIV \ 84 | 0962 | 0843 | 0.773
el ) 16.8 0985 | 0934 | 0.901
z [ N 25.2 0991 | 0962 | 0.942
o. 04 1 D 336 0.092 | o915 | 0.962
]
4 \\ 42.0 0.994 0.982 0.971
02 4f 3 462 | 0994 | 0.984 | 0975
/ N - : - :
N\
0.0 : -- - - -
0 10 20 30 40 50] - - - -
|
Load Current [A] Y
Note: Slanted line shows the range of the rated
load current.
6 - BC-10851
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Primary inrush current

Model TUNSS500F12
Temperature 25°C
Item Inrush Current Testing Circuitry Figure A
Ohject
[nput Voltage 100V
Fregquency 60 Hz
Input e ﬁMWWWW‘. JWWVWWMNMW Load 100 %
Current
[20A/div] Primary inrush current :
120A
L T | b i Secondary inrush current :
Input 192 A
Voltage T
'Time [100ms/div]
Input Voltage 200V
Frequency 60 Hz
Input haeedrall MWVAWWWWAMWW Load 100 %
Current
{20A/div] Primary inrush current :
278A
i m m Secondary inrush current :
Input 102A
Voltage . | |
[200V/div] | ,l H ," ) ‘ Wi ‘

[100ms/div]

Secondary intush current

BC-10851
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Model TUNSS00F12
Temperature
Hem L eakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standard Note
s 000V | 20007 240[V] °
IEC60950-1 Both phases 0.16 0.33 0.40 Operation
One of phase 0.30 0.63 0.77 stand by
The value for "One phase" 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-10851
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Input Voltage [V]

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

Model TUNS500F12
Temperature 25°C
tem - Line Regulation Testing Circuitry Figure A
Object +12V42A
1.Graph 2.Values
-—— B. -
—t— Input Output Voltage
12.40 - Vollage V]
\ At v Load 50% | Load 100%
12,30 A 80 12.089 12.088
% S N 85 12.089 12.088
2 1220 N l 100 12.089 12.089
S N 5 120 12,089 12.089
3 1210 Kl 200 12.089 12.089
3 1200 \ N 230 12.089 12.089
A N 264 12.089 12.089
11.90 .,‘:: 280 12.089 12.089
11.80 A
50 150 200

BC-10851
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Model TUNSS00F12
Temperature 25°C
ltem Load Regulation Testing Circuitry _ Figure A
Object +12V42A
1.Graph —A—— Input Volt. 100V | 2.Values
---fF-~- Input Voit. 200V
=—0—-— InputVolt, 230V Load Output Voltage [V]
12.40 . Current Input Valt. | tnput Volt, | Input Valt.
[A] 100V} | 200[v] | 230[V]
12,30 T 0.0 12.093 12.093 12.083
> : 8.4 12.091 | 12.001 | 12.091
S 12.20 it
2 < Y 16.8 12.090 12.090 12.090
§ 1910 t‘x 25.2 12.090 12.090 12,090
I B el 33.6 12.088 | 12.088 | 12.089
8 12.00 ,\ 42,0 12.089 12,089 12.089
J 46.2 12.088 12.088 12.088
11.80 :\ - - - -
[
11.80 & = - 5 -
0 10 20 30 40 50 " e - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Load 100%(42A)

25°C
Figure A

Mode!l  |TUNSS500F12
Temperature
ltern Dynamic Load Response Testing Circuitry

Object |+12V 42A

Input Velt. 100V

Cycle 1080ms

Load Current |

424 [ 50us

Min.Load (0A)——

‘ B el P ey
f—-—— — e
¥
200 mvV/idiv [
200 us/div 10 ms/div
Min.Load (0A)——
Load 50%(21A)
~ ‘J“"k P
200 mVi/div :
200 us/div 10 ms/div
Load 10% (4.2A)——
Load 100% (42A)
!
i
200 mV/div ! |
200 us/div 10 ms/div
-11- | BC-10851
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Model TUNSS00F12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry _ Figure C
Object +12VA2A
1.Graph 2.Values
—A—— [nput Volt. 100V
—-—0—-- InputVolt. 200V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
a5 . (Al 106 [V] 200 [V]
< A 0.0 45 45
E 300 'Y 8.4 85 85
% 250 8 16.8 90 90
= 25.2 Q0 80
= 200
> N 336 90 80
- N
& 150 N 42.0 90 90
i
46.2 90 80
100 ~ = i
50 v/ \\ N -
0 I - - -
0 10 20 30 40 50 . - -
Load Cutrent [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] s
TR,
4\ I I l T L TLIDLIVW
< Ti 5
Ty .
Fig. Complex Ripple Wave Form
- 12 - BC-~10851
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Model TUNSS00F12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +12V42A
1.Graph 2.Values
—2&—— [nput Volt. 100V
=+—8—-- InputVolt. 200V Load Ripple-Noise [mV]
400 - Current Input Volt. Input Volt.
50 S Al 100 [V] 200 [V]
< D 0.0 50 50
E 300 N 8.4 85 85
2 250 \\‘ 16.8 95 95
‘26' 200 25.2 95 95
o N 33.6 g5 95
& 150 A 9
'n% \ 42.0 95 5
100 - - § 46.2 85 a5
L= \: — . N
\\
50 $/ N - N »
¢] L - - "
0 10 20 30 40 50 — 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 fo AC Input Line
T2: Due to Switching
Ripple-Noise
o1y 12 [mVp-pi
A
o el
Fig. Complex Ripple Wave Form
-« 13 - BC-10851
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Model TUNS500F12

ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V42A
1.Graph 2 Values
-=--g--- Load 50%
—2A—— [oad 100% Ambient Ripple Voltage
400 ».\ N Temperature [mV]
350 o ] [°C] Load 50% | Load 100%
2 a00 IS > -50 115 115
= N N -40 105 110
5 250 - = 20 100 100
5 200 ,:\ \:* 0 105 105
ﬁ 150 » Y 25 90 90
= 3 50 90 90
& 100 M@__g__ﬂ < 75 85 85
50 \\‘. \: 85 85 85
0 0 Y 100 85 85
-60 40 -20 0 20 40 60 80 100 120 105 85 85

Ambilent Temperature [°C]
Input Valt. 200V

Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
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Model TUNS500F12
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V42A
1.Graph —A—— Input Volt. 100V | 2.Values
=-—fFr-~- Input Voit. 200V
—+—0—-— Input Volt. 230V Ambient Output Voitage [V]
12.40 Temperature | Input Volt. | Input Volt. | Input Volt.
N\ [°C] 100[V] | 2000V | 230[V]
12,30 -50 12.019 | 12,020 | 12.020
% ~40 12.032 | 12.032 | 12.032
o 1220 -20 12.053 | 12.054 | 12.054
S 210 0 12.072 | 12.072 | 12,072
5 s 25 12.089 | 12,088 | 12.089
3 1200 50 12.003 | 12.003 | 12.093
. 75 12.087 12,097 12.097
11.90 a5 12.098 12.099 12.099
100 12.104 12.104 12.104
11.80 105 12107 | 12108 | 12.108
60 40 -20 0 20 40 60 80 100 120 — - - .
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10851
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Model TUNSS00F 12
Jtem Output Voltage Accuracy Testing Circuitry  Figure A
Object +12VA2A
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 - 100°C
Input Voltage : 85 - 264V
Load Current : 0 - 42A
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2
Output Voltage Accurac
* Output Voltage Accuracy (Ration) = P e Y« 100
Rated Output Voltage
2\Values
ltem Temperature| input Output Qutput Voltage Accuracy
[*C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)

| 0 5 0 12,109
M_a)_urnum Voltage 10 8 10 £40 +0.3
Minimum Voltage -40 85 42 12.030

- 16 - BC-10851
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Model TUNSS50Q0F12
Temperaiure 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Cbject +12VA2A
1.Graph 2.Values
Time since Qutput
12.40 start Voltage
H] M
12.30 0.0 12.087
)
~ 1290 0.5 12.090
g 1.0 12.090
S 12.10 = 2.0 12.090
‘g‘_ 3.0 12,090
= 12.00
8 ) 4.0 12,090
11.80 5.0 12.090
6.0 12.080
11.80 7.0 12.090
0 2 4 6 10 8.0 12.090
Time [H]
Input Volt. 100V
Load - 100%
* The characteristic of AC200V is equal.
- 17 - | BC-10851
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Model TUNSS00F 12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +12VA4A2A
1.Graph .
[ Load 100% Input Voit. 100V ]
Output
Volt.
2vrdig|
0
[ L.oad 100% Input Volt. 200V
Qutput  |[
Volt. - i
[2vidiv| T
0
[
Input [
vorr, O] W |
Time [200ms/div] . Time {20ms/div]
2.Values [ms]
Input VoI Time Td Tr Ts Th Tt
100V 528.0 11.0 540.0 50.7 4.9
200V 490.0 11.0 501.0 50.9 49
Output 90% —— '
Volt. 10%
- ety e — I i
7
input i
Volt. s
: TF
\ ]
[ P [
]
Ts [
- 18 - BC-10851
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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 TUNS500F12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +12V42A
1.Graph 2.Values
-==fF=--- Load 50%
—2A—— Load 100% Input Hold-Up Time
1000 Voltage [ms]
= ~. V] Load 50% | Load 100%
‘\
- < < 80 89 41
E, | M 85 89 41
g 100 :_{.mfig.—..g' = ;' =E— 100 89 41
= R T 120 89 41
= . N 200 89 41
o [y,
3 10 AN 230 89 41
T
5 = 264 89 41
Sc % 280 96 43
. >y
N ™ — - -
1 "
50 100 150 200 250 300

19 - BC-10851
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Model TUNS500F12
Temperature 25°C
ltem Instantanecus Interruption Compensation Testing Circuitry  Figure A
Object +12V42A
1.Graph —B—— InputVolt. 100V | 2.Values
-—-—EF-- [InputValt, 200V
—-—O—-- Input Volt. 230V Load Time [ms]
1000 ——— Current Input Volt. | InputVolt. | Input Valt,
g S Al 100[v] | 200pv] | 230(v]
@ J 0.0 - - -
E B N
i - S 84 214 214 214
5§ 1o B : 16.8 111 11 11
= - —
@ L e s P 25.2 72 72 72
é N 33.6 51 51 51
\
8 10 42,0 39 39 39
@ > 46.2 37 37 37
[=] N
CI:J - - - -
8 N
5 o - - - -
"g, 1 - - - -
= 0 10 20 30 40 50 _ - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10851
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Model TUNSS500F12

Minimum Input Voltage

ltem for Regulated Qutput Voltage Testing Circuitry Figure A
Object | +12V42A
1.Graph 2.Values
~=---~- Load 50%
——&—— Load 100% Ambient Input Voltage
100 Temperature vl
\\ [°C] Load 50% Load 100%
80 “Q \§ -50 72 71
o -40 72 72
% | BBt A
2 N \ -20 72 72
& 60 \ \
§ \ 0 72 72
5 \ 25 72 72
8 40 A A
£ \\ \\ 50 71 72
N N 75 71 72
20 N AN
\\ \\ 85 71 71
\\ \ 100 71 72
0 105 72 73
60 -40 20 0 20 40 60 80 100 120 — 3 -

Ambient Temperature [°C]

Note: Slanied line shows the range of the rated
ambient temperature.

21 - BC-10851
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Model TUNS500F12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +12V42A
1.Graph 2 Values
Input Violt. 100V
Input Volt, 230V Output Load Current [A]
16 Voltage Input Valt. Input Volt.
N V] 100[V) 230[V]
s 12 EE 12.0 42.56 42.39
= 3 \ 114 57.72 57.82
g ~ \ 10.8 58.22 58.32
S 8 \\ 9.6 59.40 50.47
a 8.4 60.97 60.89
3 4 7.2 62.74 62.72
6.0 64.90 64.97
0 - - -
0 20 40 60 80 _ ~ _
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation ocours when the output
voltage is from 6V to OV.
- 922 . BC-10851
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Model TUNSS00F12
ltem Overvoliage Proteciion Testing Circuitry _ Figure A
Object +12VA4A24 '
1.Graph 2.Values
—A—— Input Volt. 100V
=-~~fF=-=- |nputVolt. 200V Ambient Operating Point [V]
18.0 Temperature | [nput Volt. Input Volt.
\ \\ [°C] 100[V] 200[V]
\\ \ -50 15.77 15.77
% 17.0 N -40 15.77 15.77
-§ A N -20 15.83 15.83
o N 0 15.82 15.82
£ 160
B B — B R 25 15.82 15.82
g P 5 50 15.82 15.82
°© 15.0 AN 75 15.82 15.82
A \\ 85 15.82 15.82
\\ A 100 15.82 15.82
14.0 105 15.82 1582
60 -40 <20 0 20 40 60 B0 100 120 _ - N
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10851
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Temperature Chamber
- Electronic DDD
P Switeh > »{ Fower Sunply fj—7 Electronic ol a
™) DC Load v
AC Power Power Met .
Supply eter Oscillascope
A
y
=
Relay Unit
| 4 DYM
. Bata Acquisitian/Control Unit
Figure A
AC Power Adjustable
AC Input Voltmeter Supply DC Ammeter Load
Line > —p L
hoye
[ 1ka ]
| S
Effective Leakage Current Effective Value of Voltmeter [V)
o value Value [ = k[
Voltmeter
Figure B { DEN-AN )
AC Powar Adjustable
ac ?nput: Voltmeter Bupply DC Ammetex Load
Line  —p > —> >
FG

0.22pF+1.0%

500Q10.1%

0.022pF+1, 0% Effective Value of Yoltmeter[V)

Leakage Current
Value Ta] 500 [0]

Effective
P value
Voltmekter

Figure B ( IEC60950-1 )
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/ [
!
AC noise o Electrenic
Input fiter DC Load
| | |
|_|1.5m50Q
Caoaxial cable P "r V"
Osciloscape
S| | _ewioomn:

R=500
C=001TpF
C10 : TUNS500F12 2200uF (O=Tc=X100) C11  : TUNS500F12 10uF
22004 F X3 (~40=Te<0) TUNSS00F28 4.7 4 F
TUNS500F28 1000 u F (=T S100) TUNSS00F48 2.2 4 F
1000 FX3 (-405Te<0)
TUNSS500F48 470 4F (0=Tc=100)

4704F%x3 (-405Tc<0)
Tc:Base Plate Temp.

Figure C

cig|cn § g,

L1L2 :SC-15-200(NEC TOKIN) C11  : TUNSS500F12 10 £ F Ceramic Capacitor
G1,62 ;0.68uF 310V Film Capacitor X 2 TUNS500F28 4.7 4 F Ceramie Capacitor
C3 . 1.OuF 310V Film Capacitor X 2 TUNS500F48 2.2 4t F Ceramic Capacitor

€4,05,C9 : 2200pF Ceramic Capacitor
C6,C7 :0.68 ¢ F 450V Film Capacitor X 2
C8 : 3804 F 450V Electrolytic Capacitor X 2
C10 : TUNSBODF12 2200 ¢ F 25V Electrolytic Capacitor
TUNSS00F28 1000 44 F 50V Electrolytic Capacitor
TUNS500F48 470 1 F 63V Electrolytic Capacitor

Figure D
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