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Load Current [A]

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

Model TUNS700F12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A——  Input Volt. 100V | 2.Values
-==f£F~--- Input Volt. 200V
—+—O—-— Input Volt. 230V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt.
\\ /A [A] 100[V] | 2000V] | 230V
8 O 0.0 0221 | 0418 | 0.478
—_ N
<, ,/\ 1.7 1.738 0.952 0.8838
- Y
e 234 3.340 1.702 1.518
S 5 ,/ A\
8 / 35.0 5.000 2.488 2.192
5 ) s 3] 46.7 6.710 | 3300 | 2.890
g / - .;\\er = 58.4 8470 | 4140 | 3.610
% giF AR 64.2 9300 | 4570 | 3.980
2 X - :- \\ — - - -
LotE B \
EAF \ - - - -
0 — - - -
0 10 20 30 40 50 60 70 — " " "
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Load Current [A]

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

Model TUNS700F12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
--~-EF-~- InputVolt. 200V
——0O=-- |nput Voli. 230V Load Input Power [W]
1000 \ Current Input Volt. | Input Valt, | Input Volt.
. 9@ [A] 100[v] | 200[Vv] | 230[V]
800 0.0 3.0 2.9 2.9
3 A 1.7 169.2| 1640| 1640
5 AN 23.4 3302 3230 3210
& 600 ; \ . . . :
5 A 35.0 496.0| 483.0| 4810
5 / N 46.7 666.0( 647.0 [ 644.0
o 400 .
£ !’ \\ 58.4 842.0 815.0 811.0
/’ N 64.2 934.0 901.0 896.0
200 g \ _ - - .
/ \, — - - -
0 / - - - -
0 10 20 30 40 50 60 0 _ _ N _
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Input Voltage [V]

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

Model TUNS700F12
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

QObject
1.Graph 2.Values

---fF-~-- Load 50%
—2&—— Load 100% Input Efficiency
100 Voltage [%]
g \ V] Load 50% Load 100%

90 \\ \\ 80 84.5 81.3
— N oghodboge--Be 85 84.7 822
= & N
: 80 100 85.5 83.5
2 N\ 120 86.0 84.6
£
o 200 87.4 86.4
&: 70 By M
w \\ \\ 230 88.1 86.9

N N 264 88.5 87.2
N N 280 89.0 87.5
N N — - -
50 \
50 100 150 200 250 300
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Model TUNS700F12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —aA—— |nput Volt. 100V | 2.Values
-=-=f£~-=-- Input Voit. 200V
——0—-— |Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Velt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
9 \\ 0.0 - . -
- Y s _:\i o 1.7 832 | 858 | 858
> s ] N 23.4 854 | 873 | 87.8
= \ 35.0 85.2 87.5 87.9
'ugJ 7o N 46.7 84.6 87.1 87.5
N 58.4 83.5 86.4 86.9
N 64.2 82.9 86.0 86.5 N
60 A\
J _— - - -
AN — - - -
50 - - - -
0 10 20 30 40 50 60 70 _ _ _ _
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model TUNS700F12
Temperature 25°C
ltem Power Factor (by Input Voliage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---F-- Load 50%
—24—— Load 100% Input Power Factor
1.0 — ‘ Voliage
q E!""ﬁ-.\hh b V] Load 50% | Load 100%
08 N\ \\ 80 0.993 0.995
. N \t \ 85 0.993 0.995
E 06 \t N 1 100 0.992 0.996
. N ! 120 0.990 0.994
2 I\ 200 0.964 0.985
o. 04 AN N 230 0.941 0977
\\ \\ 264 . 0.907 0.965
0.2 B\ N 270 0.904 0.964
\\ \\ 280 0.400 0.445
0.0 \\
50

100 150 200 250 300
Input Voltage [V]

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

Model TUNS700F12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVelt. 100V | 2.Values
---FEF-- |InputVolt. 200V
—-=—0—-~ |Input Volt. 230V Load Power Factor
——p— ‘@_ Current Input Volt. | Input Volt. | Input Volt.
BT \ [A] 100[v] | 200]v] | 230[V]
' O 0.00 0.190 | 0.044 | 0033
. \t 5.84 0.048 | 0.710 | 0.608
g \ 11.68 0.975 0.863 0.804
% \ 23.36 0.991 | 0.950 | 0.920
2 A\ 35.04 0992 | 0972 | 0.954
o A 46.72 0.994 | 0980 | 0.968
\\ 58.40 0.996 0.985 0.977
\\ 64.24 0.996 0.987 0.979
N\ - - : :
20 30 40 50 60 70 _ _ _ _
Load Current [A]
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Model TUNS700F12
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
: Frequency 60 Hz
i preeMbasa M = 100%
Current
[20A/div] Primary inrush current ;
14.0 A
Secondary inrush current :
Input 19.8 A
Voltage
[100V/div] HHIHH
[100ms/div]
Input Voltage 230V
Frequency 60 Hz
Input =~ e "T"‘M’“"" e /\MMNWWWWVWVWVW Load 100 %
Current
[20A/div] Primary inrush current :
30.0A
i Secondary inrush current :
Input 11.5A
Voltage “ “
[200V/div] HIHH i, H ’ -----

Primary inrush current

[100ms/div]

Secondary inrush current

7 - BC-10906
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Model TUNS700F12
Temperature
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Not
anca 1000V] | 200 [V] 240V] o
[EC60950-1 | 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 _ . )
{ eakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
8 - BC-10906
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Input Voltage [V]

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

Model TUNS700F12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V58.4A
1.Graph 2. Values
--=E---- Load 50%
—& Load 100% Input Output Voltage
12.40 Voltage M
vl Load 50% Load 100%
12.30 80 12.089 12.087
2. 85 12.089 12.087
& 1220 100 12.089 12.087
g . .
] 1210 120 12.089 12.087
‘g_ ’ g 200 12.089 12.087
8 12.00 230 12.089 12.087
264 12.089 12.087
11,90 280 12.089 12.087
11.80
50 100 150 200 250 300
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Model TUNS700F12
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +12V58.4A
1.Graph —A—— [nputVolt. 100V | 2.Values
-=-fF--- Input Voit. 200V
——0—-— Input Voit. 230V Load OCutput Voltage [V]
12.40 Current Input Valt. | Input Volt. | Input Volt,
{Al 100[Vv] 200[V] 230[V]
12.30 0.0 12.093 | 12.093 | 12.093
= 11.7 12.091 | 12.091 12.091
3]
> 1220 234 12.090 | 12.090 | 12.090
§ 1210 \ 35.0 12.089 | 12.089 | 12.089
1 T N i e Ml B i 46.7 12.088 | 12.088 | 12.088
3 12.00 58.4 12.087 | 12.087 | 12.087
64.2 12.086 | 12.086 | 12.086
11.90 - - - -
11.80 - - - -
0 10 20 30 40 50 60 70 — N " N
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10906
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Model

TUNS700F12

ltem

Temperature

Dynamic Load Response : Testing Circuitry

Object

+12V 58.4A

Input Voli.
Cycle

100V
1000ms

Load Current |

Min.Load (0A)«——
Load 100%(58.4A)

500 mV/div

Min.Load (0A)«——»
Load 50%(29.2A)

500 mV/div

Load 10% (5.84A)——
Load 100% (58.4A)

500 mv/div

58.4A / 100us

25°C

Figure A

400 us/div

40 ms/div

400 us/div

40 ms/div

400 us/div

40 ms/div

- |
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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

T2
Ripple [mVp-p]
N [ |
ATTTT BRRN
s -

Fig. Complex Ripple Wave Form

Model TUNS700F12
Temperature 25°C
jtem Ripple Voltage (by Load Current) Testing Circuitry _Figure C
Object +12V58.4A
1.Graph 2 Values
—24&—— Input Volt. 100V
—-—Q—-— Input Volt. 200V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
350 \\ [A] 100 {V] 200 [V]
- R 0.0 40 40
£, 300 X 11.7 90 80
L 950 AN 234 95 g5
© W
= 35.0 95 g5
< 200
> ] 46.7 100 100
g 150 X 58.4 100 100
® 00 - - 64.2 100 100
fH— o LT \ — - 3
50 k2 \
o \\ - i i
0 I - - -
0 10 20 30 40 50 60 70 — - 3

12
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Model TUNS700F12
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure C
Object +12V58.4A
1.Graph 2.Values
—24&—— Input Volt. 100V
—-—0—-= Input Volt. 200V Load Ripple-Noise [mV]
400 \ Current Input Volt. Input Volt.
250 N [A] 100 [V] 200 [V]
\ 0.0 50 50
2 300 \ 11.7 105 100
® 250 \\ 23.4 105 105
(42]
9 200 A 35.0 105 105
) \ 46.7 110 110
Q.
& 150 N 58.4 115 115
o 5
100 a A a —© 64.2 120 115
] \ — : -
50 g - N
N - - -
0 - - -
0O 10 20 30 40 50 60 70 — . "
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
S [mVp-p]
v
/
P T1
s -~
Fig. Complex Ripple Wave Form
- 13 - BC-10806
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Model TUNS700F12

item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +12V58.4A
1.Graph 2.Values
---F-- Load 50%
—2A—— Load 100% Ambient Ripple Voltage
400 N 0 Temperature [mV]
- 150 b 5 [°C] Load 50% | Load 100%
B s, -50 125 135
£, 300 R AN -40 120 130
S 250 |5 n -20 115 115
= 200 ';x \‘: 0 105 105
= 150 B 5 25 100 100
2 ‘%\L n 50 90 90
190 N T 75 85 85
50 R A% 85 85 85
0 N “x 100 85 85
-60 40 20 0 20 40 60 80 100 120 10_5_ 85 85

Ambient Temperature [°C]
Input Volt. 200V

Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

- 14 - BC-10906
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Ambient Temperature [°C]

Load 100%

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

Model TUNS700F12
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +12V58.4A
1.Graph et Input Volt. 100V | 2.Values
-==fF--- InputVolt. 200V
—=Q—-= Input Volt. 230V Ambient Output Voltage [V]
12.40 Temperature | Input Volt. | Input Valt. | Input Volt.
\ [°C] 100[V] 200[V] 230[V]
12.30 -50 12.018 | 12.019 12.019
>, -40 12.031 12.031 12.032
© 1220 -20 12.054 | 12.055 | 12.056
] 0 12.072 | 12.073 12.073
2 1210 -
*g_ ) | 25 12.087 | 12.087 12.087
3 12.00 50 12.096 | 12.096 | 12.096
55 12.097 | 12.097 12.097
11.90 - - - -
11.80 - - - -
-60- -40 -20 0 20 40 60 __ _ _ _

15 - BC-10906




SEEH

_ CO$EL

Model TUNS700F12
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +12V58.4A

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 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 58.4A

* Quiput Voltage Accuracy = #(Maximum of Output Voltage - Minimum of Output Voltage) / 2

. Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = % 100
Rated Output Voltage

2. Values
ltem Temperature| Input Output Cutput Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 50 85 0 12.102 36 103
Minimum Voltage -40 85 58.4 12.031
- 16 - BC-10906
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Madel TUNS700F12
Temperature 25°C
tem Time Lapse Dirift Testing Circuitry  Figure A
Object +12V58.4A
1.Graph 2. Values
Time since Ouiput
12.40 start Voltage
[H] V]
12.30 0.0 12.085
= 0.5 12.086
o 12.20
& 1.0 12.087
S 12.10 2.0 12.086
‘E's; 3.0 12.086
3 4.0 12.087
11.90 5.0 12.086
6.0 12.086
11.80 7.0 12.087
0 2 4 6 8 10 8.0 12.087
Time [H] B}
Input Volt. 230V
Load 100%

* The characteristic of AC100V is equal.

S 47 - BC-10906
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Model TUNS700F12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V58.4A
1.Graph
[ Load 100% Input Volt. 100V ]
5 — -
Cutput
Volt. -
[avidivl|[
0
[ Load 100% tnput Volt. 230 V ]
Output
Volt. .
[2vrdiv)|
0
PPUE 0 |
Volt. 0 /\/
Time [200ms/div] Time [20ms/div]
2.Values [ms]
Input Vor, Time Td Tr Ts Th Tf
100 V 529.0 10.0 539.0 34.3 4.5
230V 486.0 11.0 497.0 336 46
Output _90%  pp———
Valt, 10% : ] \
>~ - i i S E—
A » i -
Volt. I i
Td Tr I | Th|l Tf
i
Ts i
[~ HIH
BC-10906
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Model TUNS700F12
Temperature 25°C
item Hold-Up Time Testing Circuitry  Figure A
Object +12V58.4A
1.Graph 2 Values
---&F--- Load 50%
——&—— Load 100% Input Hold-Up Time
1000 Voltage [ms]
\ \ V] Load 50% | Load 100%
_ AN 80 58 26
g N \ 85 58 26
0 100 S e 100 58 26
= i — ! o 120 58 26
2 LA e 200 58 26
§ 10 \ \ 230 58 26
= > 264 58 26
RY > 280 64 27
LN
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-10906
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Model TUNS700F12

ltem Instantaneous Interruption Compensation

Temperature
Testing Circuitry Figure A

25°C

Object +12V58.4A

1.Graph —A—— Input Volt, 100V | 2.Values

~==-fF~~- |nput Volt. 200V

——Q—-~ Input Volt. 230V Load Time [ms]

1000 Current Input Volt. | Input Valt. | Input Volt.
£ = Al 100[v] | 200[v] | 230v]
0.0 - - -

£ AN
i 1 1.7 132 132 132
s 100 E\\B\ 23.4 75 74 74
g S 35.0 29 48 48
o -\:B:\Y}-‘
g e I 46.7 35 35 35
8 10 ) 58.4 27 27 27
@ = 64.2 24 24 22
o AY
g - - - -
Bt} N\
2 - - - -
b7 1 - - - -
£ O 10 20 30 40 50 60 70 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
20 - BC-10906
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Model TUNS700F12
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry _Figure A
Object +12V58.4A
1.Graph 2.Values
“wef}-=-- load 50%
—2%—— Load 100% Ambient Input Voltage
100 Temperature \%i
. \\ [°C] Load 50% Load 100%
80 \\ \\ -50 72 74
N S
S I FFSTE [ EE_TIELLY I 40 72 74
(]
E 60 \\ N\ -20 71 74
S N 0 72 74
s N\ 25 72 75
o 40 b, N
£ \\ ' \\ 50 73 76
N N 55 73 76
AN N - - -
AN AN . : -
o LI\ . : :
60 40  -20 0 20 40 60 ” 3 -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
91 - BC-10906
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Model TUNST700F12
Temperature 25°C
ftem Overcurrent Protection Testing Circuitry Figure A
Object +12V58 4A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current {A]
16 Voltage Input Volt. Input Volt.
V1 100[V] 230[V)
12 12.0 58.79 58.79
% \ 11.4 66.76 66.84
g =T\ , 10.8 67.33 67.42
S 8 ‘ 9.6 68.76 68.82
2 8.4 70.27 70.34
= e - -
C 4

0 20 40 60 80 100

Load Current [A] i - . .

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

Intermittent operation occurs when the output
voltage is from 8.4V to OV.

. 22 . BC-10906
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Model TUNST700F12
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +12V58.4A
1.Graph 2 Values
— A Input Volt, 100V
~~-&F--- Input Volt. 230V Ambient Operating Point [V]
18.0 Temperature Input Volt. Input Volt,
\\ \\ [°C] 100[V1 23001
\\ N -50 15.75 15.75
% 17.0 \ -40 -15.75 15.76
E Ao N\ -20 15.87 15.87
2 150 \ 0 15.87 15.87
5 - ] & < 25 15.86 15.86
g X N 50 15.86 15.86
© 15.0 \ 55 15.86 15.86
\, \\ — - -
N N - - -
14.0 \ - - -
-60 -40 -20 0 20 40 60 . . _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10906
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Temperature Chamber
Electronic Dl:”:] o .
P Switch > P Pover Supnly f—TP EIDECCthandIc il
AC Power 0
Suppiy Power Meter Oscilloscope
1
h 4
> Relay Unit
-
Lt
~1—P DVM
Data Acquisition/Control Unit
Figure A
AC Power Adjustable
AC Input . 1 D¢ Ammeter
Line ) Voltmeter > Supply ) Load
FG A
Sifoctive Leakag;ﬁ:”;ﬂt =Effective Value of Voltmeter [V]
—» value 1k [@
voltmeter
Figure B { DEN-AN )
AC Input Voléﬁiter DC Ammetexr Adjgzngle
ine  —y > >

1.5kQt0.1%

0.22pF+1. 0%

500Q+0.1%

T 0F030T

0.022pF+1.0%

Leakage Current  Effective Value of Voltmeter[V]
J Value [a] 500 (9]

Effective
> value
Voltmeter

Figure B ( [EC60950-1 )

- 24 - BC-10906
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Tc:Base Plate Temp.

Figure G

+8 /
I —Q Aot +VOUT |
¢l [+ | o1 .
AC noise I Elagtronic
Input filtor TUNS700F T DG Load
L L5 Ac2 A |
FG
------- 1.5m50Q
S0mm T Go:;ial cabla R S V’
ol:] -‘-09
Oscilloscope
G BW:100MHz
R=50
C=001yF
C10 : TUNS700F12 22004 F (0=Tc=100) Cl1 : TUNS700Fi2 10uF
22004 F%x3 (-40=Te<0) TUNS700F28 4.7 4 F
TUNS700F28 10004 F (0=Tc=100) TUNSTOOF48 2.2 4 F
10004 F%x3 (-40=Te<0)
TUNST700F48 470uF (0=Tc=100)
470 uF X3 (-40=Te<0)

L1L2 : ADM-25-12-060T(Ueno) cn
C1,C2 1.5y F 275V Film Capacitor
C3 :1.5uF 275V Film Capacitor X 2
C4,05,C9 : 2200pF Ceramic Capacitor
CB,C7 :0.68 4 F 450V Film Capacitor X 2
C8 : 390 F 450V Electrolytic Capacitor X 2
C10 : TUNS700F12 2200 it F 25V Electrolytic Capacitor

TUNS700F28 1000 i F 50V Electrolytic Capacitor
TUNST700F48 470 it F 63V Electrolytic Capacitor

Figure D

: TUNS700F12 10 it F Ceramic Capacitor
TUNS700F28 4.7 i F Ceramic Capacitor
TUNST700F48 2.2 it F Ceramic Capacitor

- 925 -
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