CﬂsEL SEEH

TEST DATA OF TUNS100F05

'Regulated DC Power Supply
April 9, 2012

Approved by : W "’%\ % ”K

Takayuki Fukuda Design Manager

Prepared by : b@a/!fw»fé? Wﬂf/

Daisuke Tsuchida Design Engineer

COSEL CO.,LTD.



SEEH

— CO$EL

CONTENTS

1.Input Current (by Load Current) « - = = = = = = =+ = v v v v v v v v a
2.Input Power (by Load Current) - = - = = =« = = = v v v v v v v 0 an
3.Efficiency (by Input Voltage) + = <« -+ = v » v e e v v v v e
4 Efficiency (by Load Current) - » + = = v v =2 v e v v i i i e
5.Power Factor (by Input Voltage) = =« » v v o v v v v e e e e e e
6.Power Factor (bylLoad Current) - » = = » = = » o o 0 v v v v v e e
Zdnrush Current » = = < = = = = = v = v et t e s e
B.leakage Current « « = « « = s e e s e e e
9.Line Regulation -+ - - - - - - - - v v e e i R LI
10.Load Regulation « « = =« « = = v v e v e
11.Dynamic Load Response - - - - = -+ v r s v n v v oo e
12.Ripple Voltage (by Load Current) = = =« =« = v v v e 0 v v 00 v v o u
13.RIpPlE-NOISE » « * « + + s v v a s e e e
14.Ripple Voltage (by Ambient Temperature) -+ + » + « v v o o0 v v v vt
15.Ambient Temperature Drift - - -+ » = = = = =« v e v v v v e
16.0utput Voltage Accuracy = + = - - < - - - s s s e e e o e
17.Time Lapse Drift « = = = =+« + v v e e e e
18.Riseand FallTime » » » » = « = = = « = s e @ s v v s v 0 s s 0 0 1 s s v
19H0|d_Up Tlme ................................
20.Instantaneous Interruption Compensation « « = = =« =« = = 2 o o0 -
21.Minimum Input Voltage for Regulated Output Voltage - - -+ - - -+ + -
22 Overcurrent Protection = = = = =« » = =« » = = e 0 v s h e e e e
23.0vervoltage Protection « = = » =« + « =+ v« o oo oo oo i i
24.Figure of Testing Circuitry = = = » = @ v o v v v v m e m e e e
(Final Page 25)

BC-10665




— CO$EL

SEEH

Load Current [A]

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

Model TUNS100F05
Temperature 25°C
ltem Input Current {by Load Currenf) Testing Circuitry  Figure A
Object
1.Graph —aA—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
=+—0—-- InputVolt. 230V Load Input Current [A]
50 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100(v] | 200[v] | 230[V]
N 0.0 0.114 | 0.187 | 0.217
< 15 N 4.0 0.300 | 0.234 | 0.252
IS o 8.0 0524 | 0.330 | 0.320
‘é o P 12.0 0756 | 0.436 | 0.405
5 /"‘ \\ 16.0 0.991 0.534 | 0.498
= /5‘-’ \ ;_£ 20.0 1.229 0.645 0.596
0.5 — & o B 22.0 1.359 | 0707 | 0.645
" \ T =
0.0 5.0 10.0 15.0 20.0 25.0 _ _ _ _
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Model TUNS100F05
Temperature 25°C
item Input Power {(by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVolt. 100V | 2.Values
---E+-- [nputVolt, 200V
—=0=—-~ |nput Volt. 230V Load Input Power [W]
200 Current Input Voit. | Input Volt. | Input Volt.
\\ [A] 100fV] | 200[V] | 230[V]
A 0.0 6.8 7.1 7.1
g 150 N 4.0 28.0 28.4 28.6
P N\ A 8.0 50.4 50.2 50.3
3 00 y 12.0 734| 727| 726
= AN 16.0 97.2 95.6 95.4
g =~ 20.0 121.9| 1192 1189
50 ] 22.0 134.8| 1314 1312
e N - : - -
2] X = - : X
Y.l - N
0.0 5.0 10.0 15.0 20.0 250 _ _ - _
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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50

Input Voltage [V]

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

Model TUNS100F05
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2. Values

-—--EF-- Load 50%
—2&—— Load 100% Input Efficiency
100 Voltage [%]
\ N V] Load 50% Load 100%

92 ¥ \ 80 80.4 80.8
T 84 : L 85 80.9 815
: . A 100 81.3 82.5
2 76 \ ) 120 81.7 83.1
£
2 s ‘ 3 200 82.1 84.4
L \ \ 230 82.0 84.5

60 \ :‘ 264 82.1 84.7

52 \ \ 280 83.6 85.2

\ N - N N
44 A
100 150 200 250 300
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Model TUNS100F05
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVolt. 100V | 2.Values
---E--- InputVolt. 200V
——0O—-- |nput Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
Q [A] 100]V] 200[V] 230[V]
92 N 0.0 - - -
T 84 g i e 4.0 72.0 71.0 70.5
= /V a2 8.0 79.9 80.2 80.1
S 4 12.0 82.3 83.1 83.2
e 4 \, 16.0 82.8 84.2 84.4
= b\ 20,0 82,5 84.4 84.5
60 N 22,0 82.1 84.2 84.4
N - - - -
52 it
44 - - - -
0.0 5.0 10.0 15.0 20.0 25.0 _ _ _ -
Load Current [A)
Note: Slanted line shows the range of the rated
load current.
- 4 - BC-10665
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Model TUNS100F05
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
~---F-- load 50%
——&—— Load 100% Input Power Factor
1.0 Voltage
E 3T V] Load 50% | Load 100%
0.9 S . N 80 0.983 0.998
. ‘ N 85 0.980 0.994
L by e\
9 0.8 T 100 0.972 0.993
p =T\ 120 0.952 0.985
L 07 3
z N \ 200 0.803 0.925
“ o6 \ A 230 0.741 0.869
+\ 264 0.643 0.793
0.5 "}.\. 280 0.419 0.480
0.4 u
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 TUNS100F05
Temperature 25°C
ltem Power Factor {by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2Values
---EF-- |InputVolt. 200V
—-—0O—-- InputVolt. 230V Load Power Factor
1.0 Current Input Volt. | Input Volt. | Input Volt.
- il B, 1Al 100rv] | 200(v] | 230[v]
09 |/ e : - 0.0 0593 | 0190 | 0.143
. 7‘! o e T 2.0 0.853 | 0.436 | 0.325
g %% o 4.0 0935 | 0608 | 0.495
% 07 |/ prg 8.0 0964 | 0762 | 0684
z |/ i 12.0 0973 | 0835 | 0.781
* s ol . 16.0 0982 | 0896 | 0.834
S 20.0 0993 | 0925 | 0.869
05 |—i g 22.0 0.994 | 0.930 | 0885
EI' / - B i N
0.4 L— " N _ A
0.0 5.0 10.0 15.0 20.0 25.0 __ _ _ _
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odel

TUNS100F05

ot AR o 0%
[20A/div] Primary inrush current :
e R AR R o
v AV
Time [50ms/div]

;-;::\i:i] Primary inrush current :
o | AR e
s [ VTR A

Primary inrush current

[50ms/div]

Secondary inrush current

T
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Model TUNS100F05
Temperature
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards nput o Note
100 [V] 200 [V] 264[V]
IEC60950-1 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 cne.
8 - BC-10665
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Model TUNS100F05
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +5V20A
1.Graph 2. Values
-—--BEF-- Load 50%
— Load 100% [nput Output Voltage
53 i \ Vol’tage [V]
52 [N LN v] Load 50% | Load 100%
iy A\ 80 5.039 5.038
= T AN R R N N 85 5.040 5.038
L 50 B, : :
= . y 100 5.040 5.039
= \ N,
S 49 N 120 5.040 5.039
5 48 ~ N 200 5.039 5.039
8 4.7 N\ 230 5.040 5.039
6 - Y 264 5.040 5.039
AN 280 5.040 5.039
4.5 N N — . .
4.4 AN
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 TUNS100F05
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +5V20A
1.Graph —A—— Input Volt. 100V | 2.Values
---B-- InputVolt. 200V
——O—-- InputVolt. 230V Load Output Voltage [V]
5.3 < Current Input Volt. | Input Volt. [ Input Volt.
5.2 % [A] 100[V1 200[V] | 230[v]
0.0 5.041 5.041 5.041
< 5.1 \\
=. n & - e N 4.0 5.041 5.041 5.041
o> 5.0 S 8.0 5040 | 5.040 | 5.040
§ 49 \ 12.0 5.040 5.040 5.040
*g’_ 4.8 \\ 16.0 5.040 5.039 5.040
S 47 20.0 5039 | 5039 | 5.039
' AN
N 220 5.03¢ 5.039 5.039
48 ™
45 \\\ — i i i
4.4 - - - -
0.0 5.0 10.0 150 200 25.0 - a 3 "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10665
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Min. Load (0A) «——
Load 100% (20A)

200 mv/div

Min. Load (DA) «——
Load 50% (10A)

200 mV/div SR

Load 10% (2A) «——
Load 100% (20A)

200 mv/div

Model TUNS100F05
Temperature 25°C

ltem Dynamic Load Response Testing Circuitry  Figure A
Object +5V20A

Input Volt. 100 V

Cycle 1000 ms

Load Current |
20 A/50us

200 ps/div 200 ps/div

200 ps/div 200 ps/div

200 ps/div 200 ps/div

BC-10665
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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.

T1: Due to AC Input Line
T2: Due to Switching

Ripple [mVp-p] —)‘—rf

Fig. Complex Ripple Wave Form

Model TUNS100F05
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +5V20A
1.Graph 2.Values
—2&—— |nput Volt. 100V
——0—-- |nputVolt. 200V Load Ripple Voltage [mV]
400 < Current Input Volt. Input Volt,
360 \\\ [A] 100 [V] 200 [V]
S 320 N 0.0 25 25
E N 4.0 30 30
o 2% - 8.0 30
]
2 240 o : 30
= 200 12.0 30 30
- N 16.0 30 30
o. 160 \
2 A\ 20.0 30 30
e 120 22.0 30 30
80 A » 5 -
A
40
& roy & f—— ﬁ:—a -- - -
0 ‘ = - -
0.0 5.0 10.0 15.0 20.0 25.0 . - _

12
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Model TUNS100F05
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +5V20A
1.Graph 2.Values
—2&— Input Volt. 100V
= =O~- InputVolt. 200V Load Ripple-Noise [mV]
A00 N Current Input Volt. Input Volt.
360 \\\ fA] 100 [V] 200 [V]
320 ) 0.0 30 30
z 4.0 30 30
E 280 o :
2 240 N 8.0 35 30
S oo a 12.0 35 30
) N\ 16.0 40 35
g 160 N 20.0 40 35
120 22.0 40 35
80 = - - -
40u £ - — e -%Té - - -
0 \ [ N — _ N
0.0 5.0 10.0 156.0 20.0 25.0 _ _ _

Load Current [A]

Measured by 100 MHz Oscilloscope.

Ripple-Noise is shown as p-p in the figure below.

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

T1: Due to AC Input Line
T2: Due to Switching
Ripple-Noise
st 12 [mVp-p]

T1

N

ey
-

Fig. Complex Ripple Wave Form

13 - BC-10665
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Model TUNS100F05
ltem Ripple Voltage {by Ambient Temp.) Testing Circuitry Figure C
Object +5V20A
1.Graph 2.Values
---FF-- |[nputVolt. 100V
——&—— |nput Voit. 200V Ambient Ripple Voltage [mV]
400 c Temperature | Input Volt. input Volt.
360 \\ \\\ I°C] 100 [V] 200 [V]
5 320 \\\ N -50 70 80
E N -40 65 75
e 240 \ N -20 55 65
o] X
& M At 0 45 50
S 200 A\
o . \ 25 30 30
- 160 3
I \\ \\ 50 30 30
fc 120 \ . 75 30 30
80 |— — N 85 30 30
40— —— “\—ig bﬁﬂ\ 100 30 30
0 105 30 30
-60 20 20 60 100 - " N
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature,
14 - BC-10665
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Model TUNS100F05
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +5V20A
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- |InputVoit. 200V
— —O0—-- InputVolt. 230V Ambient Output Voltage [V]
5.3 N < Temperature | Input Volt. | Input Volt. | Input Voit.
52 " Y [°C] 100[V] 200[V] 230[V]
) A\ < -50 5031 | 5.031 | 5.031
% ' FH%H_:_E_ | | N | -40 5.032 5032 | 5.032
= 5.0 < -20 5032 | 5.032 | 5.032
= N\ hY
S 49 \\ N 0 5.034 5.034 5.034
*g 4.8 . \\ 25 5.041 5.042 5.042
g N N\
3 47 N 50 5.047 5.047 5.048
e RS N 75 5051 | 5061 | 5.051
: N N 85 5.052 5.052 5.052
4.5 % N 100 5053 | 5.053 | 5.053
4.4 AN 105 5053 | 5053 | 5.053
-60 -20 20 60 100 . _ - _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10665
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Model TUNS100F05
ltem QOutput Voltage Accuracy Testing Circuitry  Figure A
Object +5V20A
1.Output 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 : Q0 - 20A
* Qutput Voltage Accuracy = £(Maximum of Qutput Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltern Temperature| [nput Cutput Output Voltage Accuracy
[°C] VoltagefV] Current[A] | Voltage{V] | Value [mV] | Ration [%]
Maximum Voltage 100 264 0 5.056 :
— +13 +0.3
Minimum Voltage -40 85 20 5.031
- 16 - BC-10665
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Model TUNS100F05

[tem Time Lapse Drift

Temperature

25°C

Testing Circuitry Figure A

Object +5V20A

1.Graph 2.Values
Time since Qutput
5.3 start Voltage
50 [H] (V]
51 0.0 5.037
= 0.5 5.040
o 5.0 . -
2 1.0 5.040
= 49
(] 2.0 5.040
2 48
5 3.0 5.040
£ 47
3 4.0 5.040
4.6
. 5.0 5.040
4.5 6.0 5.040
4.4 7.0 5.040
0.0 2.0 4.0 6.0 8.0 10.0 8.0 5.040
Time [H]
input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
T BC-10665
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Model TUNS100F05
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +5V20A
1.Graph
[ Load 100% Input Volt. 100V |
Qutput
Volt. - i
[1vrdiv)|
0 _
[ Load 100% Input Volt. 200V
Output
Volt, - ]
[vrdiv)] [
. L
e o A
Volt. 0 !

2 \alues

[100ms/div]

Time [20ms/div]

Time
[ms]
Input VoIt Time Td Tr Ts Th Tf
100V 139.5 2.0 141.5 39.3 1.5
200V 54.5 2.0 56.0 38.3 1.5
Output
Volt.
Input
Volt.

- 18
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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 TUNS100F05
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +5V20A
1.Graph 2.Values
--—-f-- Load 50%
—2%—— Load 100% Input Hold-Up Time
1000 - - Voltage [ms]
\\ \‘ V] Load 50% | Load 100%
A\ 80 78 39
& A\
E \ \ 85 78 40
o 100 = O = 100 79 40
= P— A5 a 120 81 40
=] : \ 200 79 40
S 1 \ A 230 80 39
\\ \‘ 264 81 40
t \ oo
, CTh \
50 100 150 200 250 300

19 - BC-10665
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Model TUNS100F0S

ltem Instantaneous Interruption Compensation

Temperature 25°C
Testing Circuitry  Figure A

Object +5V20A

1.Graph —A—— InputVolt. 100V | 2.Values

-==-EF=- InputVolt. 200V

——O—-- InputVolt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt,
g \‘\ [A] 100[v] | 200[v] | 230[V]
.g N 0.0 - - -
= &\ 40 171 176 177
8 100 u_\k 8.0 95 94 93
2 e 12.0 62 65 65
(0]
g_ N\ 16.0 47 48 46
8 1o ‘ 20.0 39 36 35
@ = 220 35 35 35
o AY
g - - - -
8 AN
£ - - - -
@ 1 - - - -
= 0.0 5.0 10.0 15.0 20.0 25.0 . R N _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10665
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Model TUNS100F05
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +5V20A
1.Graph 2.Values
~~=E~=-- Load 50%
&—— Load 100% Ambient Input Voltage
100 Temperature V]
$ \\ i°C] Load 50% Load 100%
80 \\ \\ -50 67 67
= N\
S \ L 40 67 67
S L N B\ -20 67 66
S N ‘ 0 66 66
5 N 25 66 66
o 40 P, N
£ \\ \\ 50 68 69
N N 75 65 65
\\ \\ 85 67 67
\\ \ 100 73 74
0 105 74 76
-60 -20 20 60 100 — N 3
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10665
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Model TUNS100F05
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +5V20A
1.Graph 2.Values
Input Volt. {100V
Input Volt. 200V Output Load Current [A)
8.0 Voltage Input Volt. Input Volt.
V] 100[V] 200[V]
6.0 ) 5.00 25.33 25.56
% ' = 4.75 24.02 24.10
g SK 4.50 24.08 24.15
S 40 = \ 4.00 25.29 25.27
§_ N\ 3.50 26.69 26.66
3
O 20 3.00 27.92 27.94
0.0 - - -
0.0 10.0 20.0 30.0 B _ i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - _
load current.
- 22 . BC-10665
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Model TUNS100F05
ltem Overvoltage Protection Testing Circuitry _Figure A
Object +5V20A
1.Graph 2 Values
—A—— InputVolt. 100V
-==EF-- |nput Volt. 200V Ambient Operating Point [V]
8.0 Temperature |  Input Volt. Input Volt.
\ \\ [°C] 100[V] 200[Vv]
\ -50 6.75 B.75
2 75 \ 20 6.7 6.77
-ng_ . \ 20 6.80 6.80
o 4] 6.80 6.80
g 70 _E_& 25 6.80 6.80
2 |mec AR —EEN 50 6.81 6.81
© s LN 75 5.81 6.81
s b 85 6.82 6.82
\\ \ 100 6.82 6.82
6.0 105 6.82 6.82
-60 -20 20 60 100 _ N 3
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10665
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Temperature Chamber

Electronic| |11 .
»  Switch P »3 Power Supply p| Electronic
AC Power Power Meter Figure D ™ DG Load 14
Supply 4 |Oscilloscope
y 3
v
> Relay Unit
> DVM
Data Acquisition/Contrel Unit
Figure A
Adjustable
. AC Voltmeter i Power Supply DG Ammeter
AC Input Lme_> >! Figure D > Load
Fe 1
1.5kQ=+0. 1%
5000=£0. 1% ¥
[
§ 0. 220F =1, 0%
[=]
I+
o
0.022uF£1.0% |=
I { Leakage Current Value [A] = Effective Value of Voltmeter [V]
500 [Q)
Effective value
> Voltmeter
Figure B { IECB0250-1 )
C8 C_Qe/
AC1 +Vo
7 —o S
+ .
. Electronic
oy ‘er - + DC Load
TUNS100 ¢ D |
L | —0 AC2 -Vo *
+BC -BC
FG + 1.5m 5001
T 50mm Coaxial cable St
C5 (5] Cc7 Oscilloscope
120|JF 0.47[.IF 2200pF BW:100MHz
C8 : TUNS100F05  10pF C9 : TUNSIQ0FQS  2200uF (0£Tc=100)
TUNS100F12  10pF 2200pF%x 3 (40=5Te<0)
TUNS100F24  4.7yF TUNS100Ft2  470,f  (0STc<100) R=500
4704F %3 (440 Tc<0) C=0.01uF
TUNS100F24  220pF (0=Te=100)
220pFx3 (40=Tc<0)
Tc : Base Plate Temp.
Figure C
. o4 - BC-10665
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c1 L1 c2 L2 C3
43mH TH1 C8 C9

ACL)  0e8uF 4.3mH 068yF 1.0uF
o ' AC1 +Vo
l 2000, l I +
T o0 T ’W] T TUNS100

o o - * O AC2 Vo §
ACN) +BC -BC
FG o T 2200pF
C4 Cs5 Cb8
2200pF 120uF 0.47uF

L1,L2 : SSB11V-R17043(NEC TOKIN) C9 : TUNS100F05 22000F  (0=Tc=100)

TH1 : 8D2-11(SEMITEC) 2200uF X 3 (~40=Tc<0)
C8 : TUNS100F05  10pF TUNS100F12 470uF (0=Tc=100)
TUNS100F12  10pF 470uF x 3 (-40=Tc<0)
TUNS100F24 4.7pF TUNS100F24 220uF (0=Te=100)

220uFx3  (-40=Tc<0)
Tc : Base Plate Temp.

Figure D
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