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

Madel TUNS100F12
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---E+-- InputVolt. 200V
——O—-- |InputVolt. 230V Load Input Current [A]
20 . Current | Input Volt. | InputVolt. | Input Volt.
O Al 100vV] | 200v] | 2300v]
N\ 0.0 0.124 | 0.189 | 0221
< 15 N 1.5 0.314 0.239 0.255
= A 3.0 0.531 0.334 0.325
§ o | 4.5 0708 | 0410 | 0387
5 N 6.0 0.868 | 0.491 | 0453
5 e N 75 1102 | 0584 | 0.547
G
0.5 gt 8.4 1210 | 0637 | 0.588
e L o O 9.2 1334 | 0695 | 0635
SR 1S -_ ; - -
0.0 - - - -
0.0 2.0 4.0 8.0 8.0 10.0 _ i} ; ;
Load Current [A]
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Load Current [A]

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

Model TUNS100F12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---E--- InputVolt. 200V
—-—©—'- InputVolt. 230V Load Input Power [W]
200 Current Input Volt. | InputVolt. | Input Volt.
l\ [A] 100[v] 200[V] 230[V]
A 0.0 8.1 8.6 8.5
= 150 \ 1.5 294 297 29.9
- \)ﬂ/ﬁ_ 3.0 51.3 51.1 51.0
3 ; 45 68.3 67.7 67.6
A 100
= N 6.0 85.3 84.3 84.0
N
5 X 75 108.8| 1066] 106.4
50 /!/ | 8.4 120.1 117.5 117.2
- N 9.2 1322 1288 1286
/' I - - - -
0 N - - - -
0.0 2.0 4.0 6.0 8.0 10.0 _ _ _ -
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Model TUNS100F 12
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2. Values

---fF~-~- Load 50%
—4&— Load 100% Input Efficiency
100 N Voltage [9%0]
N N V] Load 50% Load 100%

92 N ) 80 80.5 82.6
- NSt A—pA 0 85 81.0 83.3
SRS - -Bf - ---1--£---6E--FW-B
= . M, 100 814 84.4
S 76 W O
c AN 120 81.8 85.2
0
£ &8 y { 200 82.0 86.3
LL b\ AN 230 82.0 86.5

60 (N :\ 264 82.3 86.7

52 |\ N 280 82.4 87.1

N N - - ;
44 N
50 100 150 200 250 300

Input Voltage [V]

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

Model TUNS100F 12
Temperature 25°C
ltem Efficiency (hy Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A—— InputVolt. 100V | 2. Values
==~-FF-- InputVolt. 200V
——0—-- Input Volt. 230V Load Efficiency [%)]
100 < Current Input Volt. | Input Volt. | Input Volt,
\: [A] 100[v] | 200(v] | 230(V]
a2 \\ 0.0 - - -
. o]
< 84 e A 1.5 69.5 68.7 68.3
= /ag/”ﬂ 3.0 79.3 79.6 79.7
e 7 : 4.5 81.8 82.6 82.7
— “ N
% 68 & AN 6.0 83.4 84.4 84.7
\\ 7.5 84.1 85.8 86.0
60 3N 8.4 84.4 86.3 86.5
52 N 9.2 84.4 86.5 86.7
44 _— - - -
0.0 2.0 4.0 6.0 8.0 10.0 . _ N _
Load Current [A]
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Input Voltage [V]

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

Model TUNS100F12
Temperature 25°C
ltem Power Factor {by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Power Factor
1.0 Voltage
e A V] Load 50% | Load 100%
0.9 S N 80 0.980 0.998
N A 85 0.980 0.994
2 o DN
g 08 : 100 0.972 0.994
'% . a N\ 120 0.952 0.980
s - N 200 0.807 0.923
“ s f 230 0.735 0.866
| 264 0.643 0.795
05 '\ 280 0.419 0.479
0.4 0
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 TUNS100F12
Temperature 25°C
ftem Power Factor {(by Load Current) Testing Circuitry Figure A
Object
1.Graph —a&—  Input Volt. 100V | 2.Values
---fF-- InputVolt. 200V
—-—0—"-- InputVolt. 230V Load Power Factor
1.0 _ Current Input Volt. | Input Volt. | Input Volt.
F,/-‘f"‘“ T [T ; [A] 100[v] | 200[v] | 230[V]
0.9 / o £ 0.0 0.652 | 0.228 0.167
_ #f e 0.8 0.857 | 0457 | 0.339
g os CANPYE
o v / P 1- 3 1.5 0.936 0.623 0.509
L. B @
- / S A 3.0 0.968 0.766 0.684
o 07 - y
2 4 4.5 0.981 | 0.822 | 0.756
o 06 =) ) 6.0 0083 | 0876 | 0.805
s 7.5 0986 | 0.910 | 0.846
0.5 |—@ 8.4 0.994 | 0923 | 0.866
o3t/ 9.2 0.994 0.928 0.881
0.4 : - - - -
0.0 2.0 40 6.0 8.0 10.0 ~ N 3 N
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S NIV YV SV POV S WY oo o 0%
[20A/div] Primary inrush current :
it i‘u’\‘!“W\ AR RAARARR R
o R b
Time [50ms/div]

;l;ﬁc:i] Primary inrush current :
oo I RREERRA AN ER AR R
ol M

Primary inrush current

[50ms/div]

Secondary inrush current
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Model TUNS100F12
Temperature
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
input Volt.
Standards Note
100 [V] 200 V] 264[V]
IECB0950-1 |_Both phases 0.17 0.37 0.49 Operation
One of phase 0.22 0.48 0.65 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-10666
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Input Voltage [V]

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

Model TUNS100F12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V8.4A
1.Graph 2.Values
---B--- Load 50%
—2—— Load 100% Input Output Voltage
12.3 < < Voltage [V]
(22 " \ V] Load 50% | Load 100%
o A\ . 80 12.080 12.079
% : = e 86 12.080 12.079
= 12.0 . \ 100 12.080 12.079
S 119 AN N 120 12.080 12.080
3‘_ 11.8 = N 200 12.080 12.079
3 117 N A 230 12.080 12.079
e N . 264 12.080 12.080
' AN 280 12.080 12.080
115 N o\ — : -
11.4 AN N
50 100 150 200 250 300
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Maodel TUNS100F12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12VB.4A
1.Graph —A—— [nputVolt. 100V | 2.Values
---B-~ InputVolt. 200V
—+—O—-- InputVolt. 230V Load Qutput Voltage [V]
12.3 - Current Input Volt. | Input Velt. | input Volt.
2o a [A] 100[v] | 200[v] | 230[V]
0.0 12.082 | 12.081 12.082
S e e A——a——w—w WA 15 12.081 | 12.081 | 12.081
(3]
o 120 % 3.0 12.081 | 12.081 | 12.081
= N
g 119 3 4.5 12.081 12.081 12.081
3 118 N 6.0 12.081 | 12.081 | 12.081
= N
3 1.7 | 7.5 12.080 | 12.080 | 12.080
e N 8.4 12.080 [ 12.080 | 12.080
’ g 92 12.080 | 12.080 | 12.080
11.5 O - X N _
11.4 — - - -
0.0 2.0 40 6.0 8.0 10.0 — : N .
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10666
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Model TUNS100F12

Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +12V8.4A

nput Volt. 100 V

Cycle

Min. Load (CA) «——
Load 100% (B.4A)

500 mv/div

Min. Load (0A) «——
Load 50% (4.2A)

1000 ms

Load Current |

8.4 Af50us

200 us/div

200 ps/div

500 mv/div
200 ps/div 200 ps/div
Load 10% (0.84A) «——
Load 100% (8.4A) _
V/ -
500 mv/div
200 ps/div 200 ps/div
- 11 - BC-10666
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Model TUNS100F12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +12V8.4A
1.Graph 2.Values
—2&— [nput Volt. 100V
——O—-~ |nputVolt. 200V Load Ripple Voltage [mV]
400 < Current [nput Voit. Input Volt,
360 \\ [A] 100 [V] 200 [V}
S 320 N 0.0 40 40
£ 280 \\ 1.5 40 40
o : 3.0 45 45
D 240 N
fri-] N
= 45 45 45
< 200
o = 8.0 45 45
- 1680
& N 7.5 50 50
x 120 ; | 8.4 50 50
80 N 9.2 50 50
0 p—=a T R R R — - -
o | I I N — : N
0.0 2.0 4,0 6.0 8.0 10.0 _ : :
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] QHG_
Fig. Complex Ripple Wave Form
- 12 - BC-10666
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Model! TUNS100F 12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +12V8.4A
1.Graph 2 Values
—2&—— |Input Volt. 100V
—-—0~-~ InputVolt. 200V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
380 \\ [A] 100 [V] 200 [V]
320 : e 0.0 40 40
>
E 280 N 1.5 45 45
o N 3.0 50 50
@ 240 &
5] 4.5 50 50
= 200
) N 6.0 55 55
Q. hY
& 160 X 7.5 55 55
120 ] 8.4 55 55
80 . N - 9.2 55 55
40 g— = o — \‘ﬂ — R -
ol ~ _ R
0.0 2.0 4.0 6.0 8.0 10.0 _ 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 -
S [mVp-p]
A
< T S
T -
Fig. Complex Ripple Wave Form
- 13 - BC-10666
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Model TUNS100F 12
{tem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V8.4A
1.Graph 2 Values
~~-EF-- InputVolt. 100V
—4A~— |nput Volt. 200V Ambient Ripple Valtage [mV)
400 < Temperature Input Volt. Input Volt.
360 \\ \\\ [°C] 100 [V] 200 [V]
2 N
E N -40 a0 90
= 280 \ S
o N N -20 75 75
2 240 . \
5 AN A 0 65 65
£ 200
p \ A 25 45 45
o 160 N
fos \\ \\ 50 45 45
e 120 — N o 75 45 45
80 E\Q\\E\E\ Y 85 40 45
40 [N R <tE— 100 40 45
0 AN N 105 40 45
60 -20 20 80 100 - " -
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10666
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Model TUNS100F12

Itern Ambient Temperature Drift Testing Circuitry  Figure A

Object +12V8.4A
1.Graph —aA—— Input Volt. 100V | 2.Values

~=-=-EF-~- |InputVolt. 200V
—-—0—-- Input Volt. 230V Ambient Qutput Voltage [V]
12.3 N < Temperature | Input Volt. | InputVolt. | Input Volt.
12.2 N \\ N [°C] 100[V] | 200[V] | 230[V]
-50 12.006 | 12.006 | 12.006

= 121 ré%,u.gn——ﬂ-——"—“*"ﬂém\ 40 12.026 | 12.027 | 12.026
[1h]
> 12.0 N -20 12.049 | 12.050 | 12.050
= N N
S 119 \\ N\ 0 12.087 | 12.067 | 12.067
S 118 N 25 12.081 | 12.082 | 12.082
£ \ > N
a8 117 50 12.088 | 12.088 | 12.088

16 " \\\ 75 12.089 | 12.089 | 12.089

' N N 85 12.088 | 12.088 | 12.088
1.5 " ) 100 12.086 | 12.086 | 12.085
114 Y 105 12.084 | 12.084 | 12.084
-60 -20 20 60 100 . R - -
Ambient Temperature [°C]
l.oad 100%
Note: Slanted line shows the range of the rated
ambient femperature.
15 - BC-10666
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Model TUNS100F12
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +12V8.4A
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 - 8.4A

* Output Voltage Accuracy = +(Maximum of QOutput Voltage - Minimum of Cutput Voltage) / 2

Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100

Rated Output Voltage
2 Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 75 85 0 12.092
— +34 0.3
Minimum Voltage -40 264 0 12.025
- 16 - BC-10666
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Model TUNS100F12
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Ohbject +12V8.4A
1.Graph 2.Values
Time since Output
12.3 start Voltage
122 [H] [V]
= 12.1 0.0 12.077
= 120 0.5 12.082
2 1.0 12.082
= 119
2 2.0 12.082
= 118
5 3.0 12.082
= 1.7
3 4.0 12.082
11.6 5.0 12.082
115 6.0 12.082
11.4 7.0 12.082
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10666
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Model TUNS100F12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12VB.4A
1.Graph
[ Load 100% Input Volt. 100V
Output
Volt. - .
[2Vidn|T
) L
[ Load 100% Input Volt. 200V ]
Ouiput
Volt. -
[2vidivl| [
0 L
0 A
voit. Off VAV,
Time [100ms/div] Time [20ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 140.5 2.0 142.5 40.1 2.1
200V 55.0 2.0 57.0 40.2 21
- 18 BC-10666
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Model TUNS100F12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +12V8.4A
1.Graph 2.Values
~=-B~=-- Load 50%
—A—— load 100% Input Hold-Up Time
1000 . - Voltage [ms]
\\ \\ V] Load 50% Load 100%
80 78 40
& AN
£ \\ y 85 78 40
2 100 == e — 100 78 40
= ,5?\@, % —— 120 78 40
:‘,Il J | 200 78 40
3 10 N 230 78 40
I ALY Y
S 264 78 40
AN > 280 82 40
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-10666
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Model TUNS100F12
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +12V8.4A
1.Graph —aA—— Input Volt. 100V | 2.Values
--~E~- InputVolt. 200V
— —O—~ InputVolt. 230V Load Time [ms]
. 1000 Current Input Volt. | Input Volt. | Input Volt.
£ 3 [A] 100(v] | 200[v] | 230[V]
@ 0.0 - - -
E N
= - N 1.5 174 173 170
5 100
3 == S 3.0 105 105 105
@ L — 45 75 75 75
"é& N 6.0 55 56 56
N
8 10 . 7.5 43 45 45
@2 = 8.4 39 40 40
o A
8 ] 9.2 37 36 36
g8 N
= ) - - : -
T 1 - - - _
= 0.0 2.0 4.0 6.0 8.0 10.0 — : a 3
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
20 - BC-10666
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Ambient Temperature [°C]

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

Model TUNS100F12
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V8.4A
1.Graph 2. Values
---g-- lLoad 50%
—2%—— Load 100% Ambient Input Voltage
100 Temperature [Vl
. \\ [°C] Load 50% | Load 100%
80 \E \> -50 68 68
> N R -40 67 67
T e e e A b\ 20 67 86
§ N 0 66 66-
e N\ 25 87 66
g A N 50 69 70
2 \\ \\ 75 64 65
\\ \\ 85 67 68
\\ 100 73 73
- 0 105 74 75
-60 -20 20 60 100 - N N

21 - BC-10666
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Model | TUNS100F12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V8.4A
1.Graph 2 Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
16.0 Voltage Input Volt. Input Volt.
[v1 100[V] 200[v]
3 12.00 10.80 10.86
= 120 e~
= 3 ( 11.40 10.43 10.42
E T \ 10.80 10.59 10.59
S 80 \ 9.60 11.02 11.01
3 \‘ 8.40 11.59 11.57
=
S 40 7.20 12.25 12.28
6.00 13.02 13.02
0.0 - - -
0.0 4.0 8.0 12.0 16.0 N j R
Load Current [A] - - -
Note: Slanted line shows the range of the rated _ - -
load current.
- 22 . BC-10666
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Model TUNS100F12
ltem Qvervoltage Protection Testing Circuitry  Figure A
Object +12V8.4A
1.Graph 2. Values
—A—— Input Volt. 100V
==-EF-- InputVolt. 200V Ambient Operating Paint [V]
18.0 Temperature Input Volt. Input Volt.
X \\ [°C] 100{V] 200[V]
— 17.0 \\ \\ -50 15.00 15.00
= W N 40 15.02 15.02
E s A R
S a0 \\ \‘ 20 15.06 15.06
o N\ 0 15.05 15.05
5 5 25 15.04 15.04
st = S m L
g 150 A= S 50 15.05 16.06
N
N \\ 75 16.06 15.06
14.0 i\ \\ 85 15.07 15.07
\\ \ 100 15.07 15.07
13.0 105 15.07 16.07
-60 20 20 60 100 _ i _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10666
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Temperature Chamber
Ry [ .
YR Elgctrorltc I N Electronic
» Switc > ) P Power Supply =] > Nl .
AG Power Power Meter Figure D B DG Load 817
Supply Osci | loscope
A
' |
Retay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Adjustable
. AC Voltmeter l Power Supply DC Ammeter
AC Input Line —» -;g Figure D > — Load
Fe 4
1.5kQ£0. 1%
50000, 1% ]
1
)
H
b
0.0220F£1.0% |=
| t Effective Value of Voltmeter [V]
|| Leakage Current Value [A] =
J 500 [Q]
Effective value
> Voltmeter -
Figure B ( IEC60950-1 )
__JD Cc8 C@
AC1 +V/i
— % f
AC . +8 Electronic
input F%O[;:? e il DC Load
TUNS100 D |
[ L& AC2 Voo
+BC -BC
FG + 1.5m 500
T 50mm —|Coaxial cable r 17
C5 C6 c7 Oscilloscope
120uF 0.47uF 2200pF cC BW:100MHz
C8 : TUNS100F05 10pF  C9 : TUNS100FO5  2200pF (0=Tc=100)
TUNS100F12  10pF 2200pFx 3 (40=Te<O) _
TUNS100F24 4.7pF TUNS100F12  4704F (0= Tc£100) R:5°Q
470uFx3  (40=Tc<0) C=0.01uF
TUNS100F24  220pF {0=Te=100)
220pFx3  (40=Tc<0)
Te : Base Plate Temp.
Figure C
- 24 - BC-10666
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C1 L1 c2 L2

TH1 ©3 c8 C9

ACL)  0B8uF 4.3mH o068yF  4.3mH 1.04F
1 I AC1 +Vo
0000/ ’
(000
T ’ T ’Wﬂ] T TUNS100
o ¢ . + O AC2 Vo §
ACH) +BC  -BC
1 T Filts
F6 o | | 2200pF
C4 Cc5 (8
2200pF 120uF 0.47uF
L1,L2 : SSB11V-R17043(NEC TOKIN) C9 : TUNS100F05 2200uF {(0=Tc=100)
TH1 : 8D2-11(SEMITEC) 2200uF x 3 (-40=Tc<0)
C8 : TUNS100F05  10pF TUNS100F12 470pF  (0=Tec=100)
TUNS100F12  10uF 470uF x 3 (-40=Tc<0)
TUNS100F24  4.7pF TUNS100F24 220uF  (0=Tc=100)
220pFx3  (-405Te<0)

Tc : Base Plate Temp.

Figure D

BC-10666




