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Model TUNS50F12
Temperature 25°C
Iltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— |nputVolt. 100V | 2.Values
---EF-- InputVolt 200V
—+—O0—- Input Volt. 230V Load Input Current [A]
1.0 : Current Input Volt, | Input Velt. | Input Volt.
. ‘k [A] 100[v] | 200[v] | 230[v]
0.8 | 0.0 0.057 [ 0110 | 0.127
< 0.8 0.148 0.132 0.152
*E 0e /L*/d ; 8 0265 | 0170 | 0.170
3 N 4 0.381 0.218 0.207
5 o 3.2 0.500 | 0.271 0.250
g o4 .M)Z-i‘ Z 4.0 0608 | 0310 | 0.313
P i Gt 4.2 0633 | 0336 | 0.307
02 [— ./_gff__{a-— B = 46 0.689 | 0354 | 0.320
0.0 ki — - - ;
0.0 1.0 2.0 3.0 4.0 5.0 _ _ N _
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 TUNS50F12
: Temperature 25°C
ltem [nput Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —4A—— InputVolt. 100V | 2.Values
---fF~-~- [nputVolt. 200V
——O=—-= InputVolt. 230V Load Input Power [W]
100 : Current Input Volt. | Input Volt. | Input Volt.
4 [A] 100[v] | 200[v] | 230[v]
50 N 0.0 1.60 141 1.37
5 0.8 13.30 | 1342 13.37
5 50 ok 1.6 24.89 24.79 24.86
3 | A 2.4 36.54| 3599| 36.03
5 A 3.2 48.45| 47.32| 47.30
g % / T 4.0 5752| 56.04| 56.01
/a/ IR 4.2 60.71 58.86 58.81
20 /n,/ 46 66.12| 6466 6459
o ~ - : : :
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ _
Load Current [A]
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Model TUNS50F12
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-—-fF-- Load 50%
—4—— Load 100% Input Efficiency
100 = - Voltage [%]
- o V] Load 50% | Load 100%
92 S 80 80.8 81.9
= 84 ., Al ) 85 80.9 82.4
: 'ﬁ;"'E' """"'“"'E""-{F] 100 814 83.3
£ N 120 81.6 84.0
S &8 %s : 200 81.7 85,0
t i 230 81.6 85.0
60 264 82.0 85.2
52 “w:k ~: 280 84.0 85.4
0 . . . - - -
44 %
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 [A]

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

Model TUNSS50F12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
=-=-E~-- |InputVolt. 200V
——O—-- Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | input Voit.
Ll [A] 100[V] | 200[v] | 230[v]
92 T s 0.0 _ - -
< 84 I P 'ijgk -8 0.8 73.5 72.9 73.1
O._‘ ! xe™ H
> e /n"’ B 1.6 80.1 80.1 79.9
= i 24 §2.3 83.1 83.0
% 68 N 3.2 83.2 84.5 84.5
N 4.0 83.4 84.8 84.9
60 4.2 83.3 85.0 85.0
52 K 46 83.1 85.0 85.1
-, \e' - - - -
44 k& — - R -
c.0 1.0 2.0 30 4.0 5.0 _ - _ -
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Model TUNS50F12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
---fF-- Load 50%
—&—— Load 100% Input Power Factor
1.0 _ - Voltage
%\"'FL __ﬂ’ Bt N - vl Load 50% Load 100%
09 N I 80 0.978 0.993
. o = B 85 0.972 0.991
5 08 . g & 100 0.957 0.985
- s .\ 120 0.936 0.980
¢ 0.7 i o
z n, o k_ 200 0.788 0.909
o 08 ~ ) 230 0.705 0.866
. 0y b
h R 264 0.566 0.801
05 o AL 280 0.382 0.658
s"‘\‘ ""*. o
'\i"‘ "" = = -
0.4 S L,
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voitage.
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Note: Slanted line shows the range of the rated
load current.

Model TUNS50F12
Temperature 25°C
ltem Power Factor {by Load Current} Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
=~-EF-- |InputVolt. 200V
——0—-~ InputVolt. 230V Load Power Factor
10 e ‘ = Current Input Volt. | Input Volt. | Input Volt.
/I&.,——-&"‘ \' [A} 100[v] | 200[V] | 230[V]
0.9 /r E :]sui — 0.0 0.280 | 0.064 | 0047
. 7 P 0.4 0796 | 0.320 | 0.233
g 08— P 5 0.8 0905 | 0509 | 0.382
Lg oy ] I ) 1.6 0.945 | 0730 | 0.635
z | S i 2.4 0.968 | 0.827 | 0.757
“ s Ld i I 3.2 0.979 | 0.879 | 0.824
L 4.0 0.989 | 0.04 | 0.854
05 ! ol i 42 0.985 | 0.909 | 0.866
/ S £ 4.6 0988 | 0920 | 0.881
0.4 Ml - - - -
0.0 1.0 2.0 3.0 40 5.0 __ - - -
Load Current [A]
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[20A/div] Primary inrush current ;
AR 2%
ol R O

Time [50ms/div]
;;:i::/] Primary inrush current :
Do N WWI\M\*I
o N A

Primary inrush current

[50ms/div]

Secondary inrush current

BC-10663




— CO$EL

& EH

Model TUNSS0F12
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
I Volt.
Standards nput Vot Note
100 [V] 200 [V] 264 [v]
{ECB0950-1 Both phases 0.16 0.38 0.48 Operation
One of phases 0.21 0.46 0.63 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-10663
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Input Voltage [V]

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

Model TUNSS50F12
Temperature 25°C
ltem Line Regulation Testing Circuitry _ Figure A
Object +12V4.2A
1.Graph 2 Values
---EF-~ Load 50%
= Load 100% Input QOutput Voltage
123 - ﬁ Voltage [V]
12.2 V] Load 50% | Load 100%
121 o 80 12.033 12.032
E : "y “N" ’s-.'
s o [ EEE— Ay — 85 12.033 12.032
D 1< ", 100 12.033 12.032
g M9 I 120 12.033 12.033
5 118 I N 200 12.033 12.033
3 17 - = 230 12.033 12.033
16 ) =4 264 12,033 12.033
' - o 280 12.033 12,033
1 1 K] ""‘.k “"1;
", s, -- - -
11.4 k! “
50 100 150 200 250 300
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Model TUNS50F12
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V4.2A
1.Graph —A—— InputVolt. 100V | 2.Values
-—~~E~~-= InputVolt. 200V
— —0O—-- InputVolt. 230V Load Output Voltage [V]
12.3 Current Input Volt, | Input Volt. | Input Volt.
122 [A] 100[v] | 200[v] | 230[V)
o = 0.0 12.032 | 12032 | 12.033
> le 5
= o B - a " ;'m:r 0.8 12.032 | 12.032 | 12.033
= i 1.8 12.032 | 12.032 | 12.033
S 119 o) 2.4 12.032 | 12.033 | 12.033
5 118 32 12,032 | 12.032 | 12.033
3 117 Ik 4.0 12.032 | 12.032 | 12.032
16 I 4.2 12.032 | 12.032 | 12.032
' o™ 46 12.032 | 12.032 | 12.032
11.5 "
N - - - -
114 - - - - _
0.0 1.0 2.0 3.0 4.0 5.0 _ _ . _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 BC-10663
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Model TUNSS0F12

Temperature
ltemn Dynamic Load Response Testing Circuitry  Figure A
Object +12V4.2A

Min. Load (0A) «—
Load 100% (4.2A)

Input Volt. 100 Vv
Cycle

1000 mS

Load Current _ |
oad Current 42A/50 s

500mV/div
500us/div 2msfdiv
Min. Load (0A) «+——
Load 50% (2.1A)
Y
500mV/div
500us/div 2ms/div
Load 10% (0.42A) «——
Load 100% (4.2A)
500mV/div
500us/div 2ms/div
11 - BC-10663
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Model TUNSS0F12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +12V4.2A
1.Graph 2.Values
—2&—— InputVolt. 100V
—-—O—'- InputVolt. 200V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
360 N [A] 100 [V] 200 [V]
= 320 \ 0.0 40 45
£ R 0.8 40 45
o %0 h 16 50 45
Q
2 240 N '
5 200 2.4 60 65
?} \ 32 50 45
o 160 5
I { 4.0 60 60
fe 120 d 4.2 65 70
80 a = a8 4.6 70 75
T L = . ;
oL - - -
0.0 1.0 2.0 3.0 40 5.0 — " .
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] éﬂe—
Fig. Complex Ripple Wave Form
- 12 - BC-10663
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Model TUNS50F12
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure C
Object +12V4.2A
1.Graph 2. Values
—2A— InputVolt. 100V
——0—-- InputVolt. 200V Load Ripple-Noise [mV]
400 - Current Input Volt. Input Volt.
360 [A] 100 [V] 200 [V]
290 ™ 0.0 65 65
>
E 280 N J 0.8 40 45
\
8 240 N 1.6 50 50
6] 2.4 65 65
Z 200
@ S 32 50 50
2 160 N
g N 4.0 65 65
T 420 _
¥ 42 70 70
80
oy — 8 46 75 75
40 n-‘_\_ﬁ__—___ B/'AN"‘ _,-—\4\ - : -
0 — - -
0.0 1.0 2.0 3.0 4.0 5.0 — " a
Load Current [A]
Measured by 100 MHz Oscilioscope.
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
S 12 [mVP-P\L
A
< L S
T~ ral
Fig. Complex Ripple Wave Form
- 13 - BC-10663
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Model TUNS50F12
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V4 2A
1.Graph 2. Values
--—EF-- InputVolt. 100V
—&A—— InputVolt. 200V Ambient Ripple Voltage [mV]
400 . Temperature | Input Volt. Input Volt.
360 \\ \\\ [°C] 100 [V] 200 [v]
= 320 " N -50 95 895
2 N
E Y, -40 90 90
= 280 \ N
S 240 \ N -20 85 85
= N A 0 70 70
S 200 A\
> N\ 25 60 60
= 160 S N
& \\ \\ 50 60 60
e 120 |—Y 3 75 60 60
80 — ) 85 55 55
by .E — |
40 \\ N 100 50 55
0 A\ 105 50 50
-60 20 20 60 100 — - a
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10863
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Model TUNS50F12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V4,2A
1.Graph —A—— Input Volt. 100V | 2.Values
---B--- inputVolt. 200V
——O— - InputVolt. 230V Ambient Output Voltage [V]
12.3 Temperature | Input Volt. | Input Voit. | Input Volt,
12.9 \\\ \\ [°C] 100[V] 200[V] 230[v]
< -50 11.965 | 11.965 | 11.965
= 121 S N 40 11.979 | 11.979 | 11.979
9 120 > e B
g e — N 20 12.003 | 12.003 | 12.003
S 119 = N 0 12.020 | 12.020 | 12.020
3 118 P \\ 25 12.033 | 12.034 | 12.034
a3 117 N 50 12.040 | 12.040 | 12.040
"6 < \\\ 75 12.041 12.041 12.041
' AN < 85 12.040 | 12.040 | 12.040
1.5 " N 100 12,039 | 12.038 | 12.039
11.4 A\ 105 12.038 | 12.038 | 12.038
-60 20 20 60 100 — a 3 .
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10663
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1.Cutput Voitage Accuracy

Temperature : -40 - 100°C
Input Voltage : 85 - 264V
Load Current : 0 - 4.2A

Model TUNSS50F12
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +12V4.2A

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.

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

. Output Voltage Accuracy
* QOutput Voltage Accuracy (Ration) = % 100
Rated Output Voltage
2 Values
tern Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi V 75 85 0 12.043
‘a>‘<|mum oltage 133 +0.3
Minimurmn Voltage -40 85 4.2 11.978
BC-10663
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Model TUNS50F12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V4.2A
1.Graph 2.Values
Time since Output
12.3 start Voltage
12.2 [HI v
S 12.1 0.0 12.028
Y 12.0 0.5 12.033
g 110 1.0 12.033
o 2.0 12.033
2 118
= 3.0 12.033
3" 4.0 12.033
116 5.0 12.033
1.5 6.0 12.033
1.4 7.0 12.033
0.0 2.0 4.0 8.0 8.0 10.0 8.0 12.033
Time [H]
Input Voit. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10663
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Model TUNS50F12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V4.2A
1.Graph
[ Load 100% Input Volt. 100V ]
OQutput |} (
Volt. - .
[2vrdivl| [
0 .
[ Load 100% Input Volt. 200V
Output | (
Volt. - .
[2vidiv]| [
0
ver o AWAWAWWAWWWWAMA
Volt. 0 !VV\’
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 113.8 3.3 117.1 57.8 64.3
200V 46.0 3.0 49.0 58.0 64.0

I BN

M
v

- 18 - BC-10663
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Model TUNSS0F12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry _ Figure A
Object +12V4 2A
1.Graph 2 Values
---BF-- Load 50%
—2&—— Load 100% Input Hold-Up Time
1000 _ A Voltage [ms]
V] Load 50% | Load 100%
_ = = 80 173 31
£ @ SRR 85 173 31
g 100 = 100 173 31
= Ko —s 120 173 31
5 o Ol Nl 200 173 31
3 1 5, * 230 173 31
= 264 173 31
280 173 31
™ X
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-10663
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Model TUNS50F12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuiiry  Figure A
Object +12V4 2A
1.Graph —e— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——0—-- I|nputVolt. 230V Load Time [ms]
— 1000 Current Input Volt. | Input Volt. § Input Volt.
g = = [A] 100[v] | 200rv | 230[v]
) S I 0.0 - - -
E B o
= gl N 0.8 431 427 427
s 1eo B == 16 228 227 226
m e ) >
2] ; 2.4 123 145 145
a :
“éi ‘:?F‘ﬂ_ 3.2 88 89 89
S 10 ™, 4.0 38 39 39
2 s 42 30 31 31
[=} 'y
@ ' 4.6 28 28 28
] iy
c K - - = -
g 1 E"'\ _ _ . _
= 0.0 1.0 2.0 3.0 40 5.0 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10663
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Model TUNSS0F12
Minimum Input Voltage
ltem for Regulated Output Voitage Testing Circuitry  Figure A
Object +12V4.2A
1.Graph 2 Values
~=-=-E+-- Load 50%
Z—— Load 100% Ambient Input Voltage
100 Temperature V]
\\ [°C] Load 50% Load 100%
80 \\ \\ -50 65 58
s O N 40 56 &8
o N N
o N\ -20 56 B7
g 60 g T e
S RNl 0 58 59
= N\ 25 61 62
g% N A 50 60 60
N N 75 59 59
\\ \\ 85 59 59
\\ 100 58 59
0 105 58 58
-60 20 20 60 100 = B -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10663
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Model TUNSS0F12
Temperature 25°C
ltem Qvercurrent Protection Testing Circuitry Figure A
Object +12V4.2A
1.Graph 2.Values
— A Input Volt. 100V
——O Input Volt. 200V Output Load Current [A]
16.0 Voltage Input Volt. Input Voit.
V] 100[V] 200[V]
= 12,0 5.47 5.47
< 12,0 o~ A
® = — - =
)] ~Z)
3 - - -
S 80 - } i
= - - -
O
= - . -
O 490
0.0 - - -
0.0 2.0 4.0 6.0 _ i i}
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermiitent operation occurs when overcurrent
protection is activated.
- 22 . BC-10663
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Model TUNS50F12
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +12V4.2A
1.Graph 2.Values
—A—— Input Velt. 100V
===EF-- InputVolt. 200V Ambient Operating Point [V]
18.0 Temperature |  Input volt. Input Volt.
s \\ [°C] 100[V] 200[V]
< 170 \\ \\ -50 15.20 15.20
= N \ 40 15.20 15.20
= N :
S 150 \\ \ 20 15.20 15.20
= N\ 0 15.27 15.27
B B——Ale 25 15.26 15.26
el N LY
2 150 A N 50 15.26 15.26
\\ \\ 75 15.26 15.26
14.0 \\ \\ 85 15.19 15.19
\\ \ 100 15.19 15.19
13.0 105 15.19 15.19
60 -20 20 60 100 — N :
Ambient Temperature [°C]
l.oad 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10663




sEEH

— CO$EL

Temperature Chamber
(IR Jastrone] JOIOI0 Elcotronic
> Switc > ® Power Supply &= > .
AG Power Power Meter Figure D ] BC Load v
Supply Oscil loscope
A
v
Relay Unit
- DVM
Data Acquisition/Control Unit
Figure A
) c P g l Adjustable
AC Input Line __| AC Voltmeter J Og?;urng y DC Ammeter || Load
e T
1. 5kQ=+0. 1%
50020, 1% Il
Il
= 0. 22uF=1.0%
F2)
H
e
0.022uF=1.0% =
Effect/
|| Leakage Current Value [A) = flective Value of Voltmeter [V]
500 Q)
Effective value
> Vol tmeter
Figure B { IEC60950-1)
C8 C.V
AC1 +Vob
I__ —A,J) Vo |
Electronic
AG i +
Input fnio|ltseel‘ TUNS50F DG Load
I —O AC2 Vo ¢ - |
+BC -BC
FG @1 15m 500
S50mm =
T T — Coaxial cable R 2 Ihv'-
C5 cé c7 Oscil loscope
82uF 0.47uF 2200pF ¢ BW: T00MHz
C8 : TUNS50F05 10pF C9 : TUNS50F05 2200pF (0=Te =100}
TUNS50F12  10pF 2200pF%3 (40=Te<0) ~
TUNSS50F24  4.7uF TUNS50F12 470uF (0=Tc=100) g;go(ﬂup
470uF=x3  (40=Tc<O) ’
TUNSS0F24 2200F (0=Tc=100)
220pF=x3 (40=Tc<O)
Te : Base Plate Temp.
Figure C
- 24 - BC-10663
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L1 c2 L2 TH1 C3

Cg C9

ACL)  022pF 9.3mH 022pF  9.3mH 1.0pF
w s -

FG o

& 4 4

AC1

AC2

TUNSS0F

+BC -BC

+Vo

Vo C

L1,L2:
TH1 :
c8

C4
2200pF

SS11VL-R10093(NEC TOKIN) C9 : TUNS50F05
5D2-08(SEMITEC)

: TUNS50F05 10pF TUNSS50F12
TUNS50F12 10pF
TUNS50F24  A7pF TUNS50F24
Figure D

T 2200pF
c5 C6

82uF 0.47uF

2200pF
2200uF=3
470uF
470uFx3
220uF
220pF*3

Tc : Base Plate Temp.

(0=Tc=100)
(-40=Tc<0)
(0=Tc=100)
(-40=Tc<0)
(0£Tc=100)
(-40=Tc<0)
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