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Model TUNS300F28

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

Temperature 25°C
ltem Input Current {by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A— InputVolt. 100V | 2.Values
-=-fF-- |[nputVolt. 200V
—+~3—~ |nput Voit. 230V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Valt.
JH Al . 100[v] | 2000V] | 230[V]
4.0 N 0.0 0.164 0.339 0.301
< \," 2.2 0.804 0.509 0.511
) &
5 a0 A 4.4 1513 | 0825 | 0.766
= v T
3 AN 6.6 2491 | 1138 | 1.020
= > 8.8 2879 | 1462 | 1.303
g 2o s 11.0 3576 | 1.790 | 1.583
e X i 121 3.931 | 1957 | 1.725
1.0 BPL. S a
e { S RN RN B
wm T ) . - R R
0.0 il _ _ - -
0 3 6 9 12 15 — - N -
Load Current [A]
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Note: Slanted line shows the range of the rated
load current.

Model | TUNS300F28
Temperaiure 26°C
ltem Input Power (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph ——&A—— InputVolt. 100V | 2.Values
~-~~F+~-- IputVolt. 200V
—=0O—-~ [nput Voif. 230V Load Input Power [W]
500 . Current Input Velt, | Input Volt. | Input Volt.
M [A] 100[v] | 2000v] | 230MV]
400 Jy 0.0 3.0 28 2.9
M A
g \./ 2.2 74.9 73.3 7341
i /»‘ 4.4 147.2 144.1 143.7
5 30 &Y 6.6 214 4
S /{ : ala 283.2. 2’131 222.‘15
g.' 200 / Y ”\.' . - N '
£ . ) 11.0 3.7 344.1 3426
TN 12.1 386.4 377.9 376.1
100 ] - - - -
h kY
N - - - -
0 N - - . N
0 3 6 8 12 15 . _ _ -
Load Current [A]
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Model | TUNS300F28
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object '
1.Graph 2. Values
-==fFF~-- Load 50%
—2A—— Load 100% Input Efficiency
100 < < Voltage {%]
- \ v] Load 50% | Load 100%
N
90 Pk — 80 84.6 86.8
- P T - 85 84.5 87.1
= Ecyly y
ST M 100 85.0 87.7
> 80 q
S N ‘*\ 120 85.5 88.3
& . g 200 86.9 89.6
w70 \ S 230 87.3 90.1
N :\\ 264 | 877 90.4
60 5 Y 280 88.5 91.1
N N
I, - - -
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 TUNS300F28
Temperature 25°C
Item Efficiency {by Load Current) Testing Circuitry  Figure A
QObject
1.Graph ——b— [nputVolt. 100V |2Values
---EF-- [nputVolt. 200V
——0—"-= [nput Volt. 230V Load Efficiency [%]
100 . : Current Input Volt. | Input Velt. | Input VoIt
Sk [Al 100[v] | 200[V] | 230V]
i . - -
90 U . 0.0
- iR VGl 2.2 81.8 83.6 83.9
§ e L0 \'.\
> &0 A& A 4.4 83.6 85.3 85.6
S k 6.6 86.0 87.9 88.2
£ N 8.8 87.1 89.0 | 894
b 70 -
\\\ 11.0 87.7 89.6 90.1
] 12.1 87.9 89.8 90.3
60 P N _ _ -
N, -
O - - - -
50 N _ - B -
0 3 6 9 12 15 - " - -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model | TUNS300F28
Temperature 25°C
ltern Power Factor (by Input Voliage) Testing Circuitry _ Figure A
Object
1.Graph 2.Values
-=-f}F-~- Load 50%
—2A—- Load 100% Input Power Factor
1.0 — Voltage
N ] —_f"""‘ﬁ*- V] Load 50% | Load 100%
08 N B 80 0,986 0.990
. {t 85 0.983 0.990
‘g’ 06 M 100 0.979 0.990
; N ! 120 0.970 0.987
g \ i 200 0.903 0.961
o 04 —
.:\ 230 0.856 0.940
™ 264 0.788 0.908
02 ::x 270 0.779 0.904
\\ 280 0.355 0.409
0.0 >
50 100 150 200 300
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Model TUNS300F28
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry _ Figure A
Oﬁject
1.Graph —fA—— InputVolt. 100V | 2.Values
--=-FF~=- |InputVolt. 200V
——OC—-- InputVolt. 230V Load Power Factor
1.0 = — = g Current Input Volt. | Input Volt. | Input Volt.
AT B -*\;ﬁ: ' Al 100[v] | 200v | 230(v]
0.8 D 0.0 0182 | 0.042 | 0.032
. [ @l.s A 1.1 0878 | 0534 | 0422
A N 2.2 0932 | 0718 | 0621
e [dl/ N 4.4 0975 | 0873 | 0814
2 [ AN 6.6 0.083 | 0.023 | 0.884
o 04 /',"_I N 8.8 0.989 | 0.947 | 0.920
4 . 11.0 0.090 | 0.961 | 0.940
0.2 ki :\ 121 0.091 | 0966 | 0.947
" i S
0 3 6 9 12 15 - - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current,
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Model TUNS300F28
Temperature 25°C
ltem fnrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input Al LNVWVL - JJWVWVWVWWNWNVW Load 100 %
Current '
[20A/div] Primary inrush current :
11.3A
i " Secondary inrush current :
Input AN 18.9 A
Veltage “ J u J M ‘
[100V/div] HHH ‘, \ ii H i ' 'i
Time [100ms/div]
Input Voltage 200V
Frequency 60 Hz
Input FRISVF! X b AMWWAMMAMAMAWMAWM Load 100 %
Current
[20A/div] Primary inrush current :
243 A
_ i | 1l Secondary inrush current ;
(nput 9.9A
Voltage
[200v/divl | — 11\ i' i ..... i i ' I . | _____
Time [100ms/div]
M
Primary inrush current Secondary inrush current
\'4
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Model TUNS300F28
Temperature
ltem Leakage Current Testing Cireuitry Figure B
Object
1.Resulis
[mA]
Input Volt.
Standard Not
andaras 100V] | 200[V] 240[V] o
IECB0950-1 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-10855




CO$EL

SEEH

Model TUNS300F28

ltem Line Regulation

Temperature

25°C

Testing Circuitry Figure A

Qbject +28V11A

1.Graph
--—-fF-- Load 50%
— B | oad 100%
28.30 S <
28.20 kS
= : N
% 28.10 Q\
= m:\h = 5
(=]
2 28.00
g \ A
8 27.90 A
. N N
27.80 ::: N
A N
27.70 ki :
50 100 150 200 250 300

Input Voitage [V]

Note: Slanted line shows the range of the rated

input voitage.

2 Values
Input Cutput Voltage
Voltage V]
[\ l.oad 50% | Load 100%
80 28,051 28.051
85 28.051 28.051
100 28.051 28.052
120 28.051 28.052
200 28.051 28.052
230 28.051 28.052
264 28.051 28.052
280 28,051 28.052
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Model TUNS300F28

Temperature 25°C

ltem Load Regulation ‘ Testing Circuitry  Figure A
Object +28V11A
1.Graph —A— Input Volt. 100V | 2.Values
m==f-- |nput Volt. 200V
—=0—-~ IpputVolt. 230V Load Output Voltage [V]
28.30 . Current Imput Velt, | Inptt Valt. | Input Volt.
. Al 100[V] | 200[Vi | 230[V]
28.20 1 0.0 28,055 | 28.055 | 28.055
= ‘ 22 28.052 | 28.052 | 28.052
S 28.10 44 | 28.051 | 28.051 | 28.051
S o TR N - 66 | 28.051 | 28.051 | 28.051
3 b 88 28.051 | 28.051 | 28.051
3 27.90 e 11.0 28.052 | 28.052 | 28.052
B 12.1 28.051 | 28.051 | 28.051
27.80 ¥ - - - -
Y y " - - =
27.70 : - - - -
0 3 6 9 12 15 . . - -

Load Current [A]

Note: Slanted line shows the rangs of the rated
load current.
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Model |TUNS300F28
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object  |+28V 11A
Input Volt. 100V
Cycle 1000ms
Load Current I
11A / 80us
Min.Load (0A)—— ' E
Load 100%(11A) ';
i
‘\f\‘$-"’
500 mv/div i
400 us/div 20 ms/div
i
Min.Load (0A)——
Load 50%(5.5A)
.—“P l\‘lf\\q"‘ ;
: I
500 mV/div
400 us/div 20 ms/div
.
Load 10% {1.1A)—s |
Load 100% (11A)
i
___‘f | |
b
500 mVidiv ! ,
400 us/div 20 ms/div
-A1- | BC-10855
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Model TUNS300F28
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuilry Figure C
Object +28V11A
1.Graph 2.Values
—a—Input Volt. 100V
—.—— .~ Input Voit. 200V Load Ripple Voltage [mV]
400 - Current Input Volt. Input Volt.
250 T [Al 100 V1 200 [V]
< ‘~ 0.0 45 45
E 300 + 22 &0 55
O 950 i 44 65 60
£ 6.6 70 65
< 200 '
> b, 8.8 70 65
= 4
a8 180 s 11.0 70 70
% oo I 12.1 70 70
50 +P__-=:é=' =TV " o : : :
o | L - B ;
0 .3 6 9 12 15 - - "
Load Current [A]
Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
- 12 - BC-10855
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Model TUNS300F28
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +28V11A
1.Graph 2.Values
—pInputVolt. 100V
————— Input Volt. 200V Load Ripple-Noise [mV]
400 . Current Input Volt. [nput Volt.
a50 - (A} 100 [V] 200 [V]
s 3 0.0 55 55
E, 300 i1 2.2 85 65
% 250 ¥ J 44 75 70
5 200 3 6.6 75 70
- 1Y 8.8 75 75
8 150 11.0 75 75
e 100 12.1 75 75
N i
so =TT 7 \\“ - - -
Q - - -
0 3 6 9 12 15 _ _ _
Load Current [A}
Ripple-Noise is shown as p-p In the figure below.
Note: Slanted line shows the range of the rated
load current.
N
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 13 - BC-10855
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Model TUNS300F28
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +28V11A
1.Graph 2.Values
~~-g--- Load 50%
—2&—— Load 100% Ambient Ripple Voltage
400 Y N Temperature [mV]
350 —Ps S [C] [ Load 50% [Load 100%
% 300 Y > 50 100 105
= ‘\\ :x_ -40 85 105
@ 250 s -20 85 90
- 150 - S 25 60 70
z o 2 50 60 70
iz 100 B S 75 60 65
50 [—po [ NE A 85 55 65
L~ o
0 ~ ‘ S 100 55 60
-60 40 20 ¢ 20 40 60 80 100 120 10_5_ 55_ 6[?_
Ambient Temperature [°C]
Input Volt. 200V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10855
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Model TUNS300F28

ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +28V11A
1.Graph ——&A—— InputVolt. 100V | 2.Values
---B--- InputVolt. 200V
— === InputVolt. 230V Ambient Output Voltage [V]
28.30 Temperature | Input Volt. | input Volt. | Input Volt.
[°C] 100M 200[V] 230[V]
28.20 -50 27.886 | 27.886 | 27.887
2 -40 27917 | 27.918 | 27.919
g 2810 P -20 27.972 | 27.972 | 27.972
2 saso /.,/ 0 28.013 | 28014 | 28.014
"g’_ ' _ 25 28.052 | 28.052 | 28.052
3 o700 S 50 28.073 | 28.073 | 28.073
75 28.085 | 28.085 | 28.085
27.80 85 28.088 | 28.088 | 28.088
100 28.096 | 28.096 | 28.090
27.70 105 28100, | 28.101 | 28.100
-60 40 20 0 20 40 60 &0 100 120 — - - -

Ambient Temperature [°C]
Load 100%

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

- 15 - BC-10855
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Model TUNS300F28

ltem Qutput Voltage Accuracy Testing Circuitry  Figure A

Object +28V11A

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.
Temperaiure :© -40 - 100°C
InputVoltage : 85 - 264V
Load Current : 0 - 11A
* Output Voltage Accuracy = :(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Cutput Voltage Accuracy

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

2 Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voitage[V] | Value [mV] | Ration [%]
i 00 85 0 28102
M?:ftmum Voltage 1 £63 £0.3
Minimum Voltage -40 85 11 27.917
BC-10855
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Model TUNS300F28
Temperature 25°C
ltern Time Lapse Drift Testing Circuitry  Figure A
Object +28V11A
1.Graph 2 Values
Time since Qutput
28.30 start Voltage
(H] V]
28.20 0.0 28.048
2,
~ 9810 0.5 28,052
= 1.0 28.052
S 28.00 2.0 28.052
5 30 28.052
g 27.0 4.0 28.062
3 . .
27.80 5.0 28.052
6.0 28.053
27.70 7.0 28,052
0 2 4 6 10 8.0 28.053
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10855
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Model TUNS300F28
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +28V11A
1.Graph
[ Load 100% Input Volt. 100V |
Output [ |
Volt. :
Bvidiv]|
0
[ Load 100% Input Volt. 200V ]
Quiput [
Volt, - - .
(5vidivl| | )
0
ot 0 |
vot. Off N\
Time [200ms{div] Time [20ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 465.0 15.0 480.0 50.2 19.9
200V 445.0 16.0 461.0 50.1 19.9
- 18 - BC-10855
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Model TUNS300F28
Temperature 25°C
ltem Hold-Up Time Testing Circuiiry  Figure A
Qbject +28Vi1A
1.Graph 2.Values
=~=~EF-- Load 50%
—2%—— Load 100% Input Hold-Up Time
1000 — Voltage [ms]
= v Load 50% | Load 100%
. i i 80 84 41
£ N N 85 84 41
o 10 E=—mnmEes T 100 84 41
= Py O X ST 120 84 41
o, iy
- | S 200 84 41
3 1 N N 230 B4 41
> — 264 84 41
5y Y
% 5 280 80 41
N S
LA A
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-10855
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Model TUNS300F28
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +28V11A
1.Graph —A—— InputVolt. 100V | 2.Values
-==EF~-- InputVolt. 200V
—+=0O=—-- [nput Volt. 230V Load Time [ms]
1000 . Current Input Volt. | Input Volt. | Input Volt.
£ < [A] 100(v] | 200(v] | 230[v]
— N
o N 0.0 - - -
£ u\ ™,
] N 2.2 206 208 206
g o \-R\L_ 4.4 105 105 105
3 L 6.6 70 70 70
‘é‘l AN 8.8 52 52 52
\
S8 1o 11.0 41 41 41
@ . 12.1 37 37 37
[¢] \
lCI:) —— - - -
g kN
ﬁ \ % —— - - -
= 0 3 6 g 12 15 ~ - " -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10855
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Model TUNS300F28
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +28V11A
1.Graph 2 Values
~==fF=-~ Load 50%
—&—— Load 100% Ambient Input Voltage
100 Temperature vl
\\ \\ [°C] Load 50% Load 100%
80 \\ \\ -50 72 71
= _E@\Fﬁzf—L_E sl ey 40 7 71
D
2 & N \) -20 71 72
K= \ 0 71 72
=
5 L \ \\ 25 72 72
£ N N 50 72 72
N 75 72 73
\\ \\ 85 72 72
\‘ Y 100 72 72
0 105 72 73
60 -40 20 0 20 40 60 80 100 120 ~ N .
Ambient Temperature [°C]
Note; Slanied line shows the range of the rated
ambient temperature.
- - BC-10855




_ cO$EL

ZEZEH

Mode! TUNSB300F28
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +28V11A
1.Graph 2 Values
Input Velt. 100V
Input Volt, 230V Output Load Current [A]
40 Voltage Input Volt. Input Volt.
V] 100[V] 230[V]
B 28.0 11.06 11.07
S 30 =
5 = \ 26.6 15.05 15.05
E = N 25.2 15.38 15.35
£ 20 \\ 22.4 16.03 16.01
3 \ 19.6 1647 16.54
s
S 10 16.8 1715 17,22
14.0 17.62 17.70
0 — - -
0 4 8 12 16 20 _ N R
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 14V to OV.
- 99 . BC-10855
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Model TUNS300F28
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +28V11A
1.Graph . 2.Values
—A—— Input Voit. 100V
==~EF-~ |InputVoit. 200V Ambient Operating Point [V]
39.0 Temperature Input Volt. Input Volt.
\\ \\ [°C] 100{V] 200[V]
\\ N -50 36.75 36.75
% 38.0 \ -40 36.86 36.86
= N N -20 36.86 36.86
o
2 470 N S P a\—\_m_ 0 36.98 36.98
i N 25 36.98 36.98
2 N ™ 50 37.09 37.09
360 N 75 37.09 37.09
\ \\ 85 37.09 37.09
\\ N 100 37.09 37.09
35.0 105 37.09 37.09
60 -40 -20 0 20 40 60 80 100 120 __ _ N
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10855
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Tenper sl ure Chanber
e earons| OO
P Swtch g P{ Fover aupply g TP Bestrono -
AC Fower OC Load
Fower Mot er
Supply ¢l 1 oscope
A
1
v
> Felay Lhit
»
g M
Cata Acqui sition/Control Lhit
Figure A
. AC Voltmeter Power Supply DC Ammeter Adjustable
AC Input Line — > - N Load
FG 4
Effective value Leakage Qurrent Effective Valve of Voltneter| V]
> Val =
Voltmeter ve 1A 1k 14
Figure B ( DEN-AN }
’ Ad) ustabl e
|
AC | nput une_}PCVoHrreter > Fower Supply o Ammet er N Lo
FG A
5000k 0. 1% i1
11
0. 22uFEt 1.0%

0. 0221.1|F£l 1.0% B Leakage Qurrent _ ELfective Velua of Voltmeter[V]
I _I Value (A~ 500 [q

N Efective val ua
Vol t et er

Figure B ( IECB0950-1 )
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|_— AC1T ]
AC noise Electranic
Input fiter DG Laad
I AGC2 |
FG
1.5m 509
Coaxial cable ] Oy V‘
Oscillossa,
of | swiooms
R=60Q
Ct0 :TUNS300Fi2 22004F (0=5Tc=100) Ci11  : TUNS300F12 10uF C=0.010F
22004 F X3 (-40=Tc<0) TUNS300F28 4.7 1 F
TUNS300F28 1000uF (0=Tc=100) TUNS300F48 22 1 F
1000 F %3 (40=ETe<0)
TUNS300F48 470uF (0=Tc=100)

470uFx3  (-40=Te<0)
Te:Base Plate Temp.

Figure C

2 AGH

c4 _Ics
FGO ®

L1,L2 :SC-15-200(NEC TOKIN) C11 : TUNS300F12 10 it F Ceramic Capacitor
C1,C2 :0.68xF 310V Film Capacitor X 2 TUNS300F28 4.7 it F Ceramic Capacitor
G3  : 1.0uF 310V Film Capacitor X 2 TUNS300F48 2.2 it F Ceramic Capacitor

C4,05,C9  : 2200pF Ceramic Capacitor
CB8,67 : 0.68 1 F 450V Film Capacitor X 2
C8 : 470 uF 450V Electrolytic Capacitor
C10 : TUNS300F12 2200 i F 25V Electrolytic Capacitor
TUNS300F28 1000 1 F 50V Electrolytic Capacitor
TUNS300F48 470 1 F 63V Electrolytic Capacitor

Figure D
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