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Model TUNS300F48

Temperature 25°C

ltem Input Current (by Load Current) Testing Circuitry  Figure A
Qbject
1.Graph —2A—— InputVelt. 100V | 2.Values
--=-fF--- [nputVolt. 200V
—-—=0—'— Input Volt. 230V Load Input Current [A]
5.0 - Current Input Velt. | Input Volt. | Input Volt,
e [A] 100[V] | 200[v] | 230[Vi
4.0 Y 0.00 0.163 0.340 0.391
r— - N A
<, Yy 1.30 0.810 0.513 0.514
= LA
= ;
§ 30 » A 2.60 1.512 0.826 0.767
a A 3.80 2197 1.143 1.033
= e R 5.20 2.892 | 1470 | 1.311
g 2.0 * o
£ // ] f’“’—"e 6.50 3.593 | 1.800 1.593
L~ poie 2 7.15 3950 | 1.967 | 1.736
1.0 A | AN
I N - - : -
B - 3, — - - -
? N
0.0 > - - - -
0 2 4 8 8 _ _ - _
Load Gurrent [A]

Note: Slanted line shows the range of the rated
load current.
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Load Current [A]

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

Model TUNS300F48
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Ohject
1.Graph ——A——— Input Volt. 100V | 2.Values
---£F--- InputVolt, 200V -
—-—C—- InputVolt. 230V Load Input Power [W]
500 Current [nput Volt. | Input Veit. | Input Volt.
\\ Al 100[V] 200[Vv] 230[V]
400 ":‘1 0:00 3.3 3.2 3.2
bl
3 ’!!r/ﬂl 1.30 74.9 73.6 73.4
- 7
03, 300 /!\ 2,60 146.6 143.6 143.1
8 AN 3.90 2150 2107 2089
5 rid Y 5.20 284.1| 2779| 2769
g 20 d "~ 6.50 3531 | 3455| 3441
/'/ ] 7145 388.1| 3794 3776
100 % \“ - - - -
jid \ - : - _
0 l/ \'-‘ - - - -
0 2 4 6 8 . _ _ _
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Model TUNS300F48
Temperatura 25°C
[tem Efficiency (by Input Voltage) Testing Cireuitry _ Figure A
Object
1.Graph 2 Values
womnfte-- Load 50%
—=24—— Load 100% Input Efficiency
100 < Voltage [%]
a:\'~ \: V] Load 50% | Load 100%
N b 80 85.5 87.6
90 | Pl At - :
— I . -g---E--p 85 855 87.9
o cl '«F *
= 80 \.\ 100 86.0 88.5
= \\ [ 120 86.5 89.0
E 5 200 88.0 90.4
Ld 70 s\ )
N u:\‘ 230 88.4 90.8
™) ~ 264 888 91.2
60 = S 280 89.5 91.8
A A
N - - -
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-10856
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Model TUNS300F48
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——f—— Input Voit. 100V | 2.Values
-=-=£F--- InputVolt. 200V
——0—'~— InputVolt. 230V Load Efficiency [%]
100 - Current Input Volt. { Input Volt. | Input Volt.
x\\ [A] 100[v] | 200[V] { 230[V]
0 .‘_.1_1-_"":" !1..-..'!::-‘5,\_-[ '—‘in_ , 0.00 - - -
— Lol AT R T 1.30 826 84.2 84,5
=® x s 7
- 80 ™, 2,60 85.0 86.8 87.2
Q
5 N 3.90 87.0 | 88.8 89.2
2 kN 5.20 87.9 89.8 90.2
E 70 s,
\:‘\ 6.50 88.5 20.4 90.8
) 715 88.6 90.6 91.0
60 AN — - - -
.*L
‘s.-‘ - - - -
50 A - N : 5
0 2 4 ¢} 8 - - - -
Load Current [A]

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

Note: Stanted line shows the range of the rated
input voltage,

Mode! TUNS300F48
Temperature 25°C
ftem Power Factor (by Input Voltags) Testing Circuitry _Figure A
Object
1.Graph 2 Values
~m=fF+--- Load 50%
—=4—— Load 100% Input Power Factor
1.0 , : I Voltage
N[t '*,‘5‘7&\1\ Y| Load 50% | Load 100%
08 |\ B LY 80 0.984 0.990
. A N 85 0.981 0.989
3 S N 100 0.976 0.990
& 0.6 . !
- N N 120 0.967 0.987
3 N l 200 0.899 0.959
0.4 - S -
- ~ ~ 8 230 0.853 0.939
b I,
. g 264 0.785 0.905
0.2 % = 270 0.772 0.900
N ~ 280 0.355 0.406
0.0 = N
50 100 150 200 250 300
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Model TUNS300F48
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---f+--- InputVolt, 200V
=0~ InputValt. 230V Load Power Factor
1.0 — = % Current Input Volt. | Input Volt. | Input Volt,
Y S’ S Xl [A] 1000V | 2000Vl | 230\
0.6 Aot \\ 0.00 0.204 0.047 0.036
. [ 1V N 065 | 0866 | 0513 | 0.409
3 17 N 130 0025 | 0716 | 0.620
'® 0.6 42
‘U: / n‘i" A 2.60 0.972 0.869 0.810
2 [i/ N 3.90 0.82 | 0920 | 0.882
T 0.4 / 4P AL 5.20 0987 | 0945 | 0918
i i = 6.50 0990 | 0959 | 0.939
02 44 N 745 | 0980 | 0864 | 0946
H AN : - : -
oo | N - - ) 5
0 2 4 8 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
-8 - BC-10856




— CO$EL

ZSEEN

Primrary inrush current

Model TUNS300F48
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input .waw» };WWW\MNWWWV\AMN Load 100 %
Current '
[20A/div] Primary inrush curent :
116 A
T m m " Secondary inrush current :
Input 19.3 A
Voltage _ ‘ ) |
[100V/div] | ' ..... ‘ ) ‘ ’ HERLS ' 1 ...4|'” ’ H " UI
Time [100ms/div]
Input Voltage 200V
Frequency 60 Hz
Input faae ‘“Vh;‘ mnmcmmrrmmm A AAMAMAAMAAMAAY  Load 100 %
Current
[20A/div] Primary inrush current :
279A
i m 1 il Secondary intush current :
Input 1M1.1A
Voltage l
[200V/div] 1} 41 f ,’“ ! ‘

[100ms/div]

Secondary inrush current

BC-10856
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Model TUNS300F48
Temperature
Item Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 V] 200 [V] 240[V]
IEC60950-1 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-10856
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Input Voltage [V]

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

Model TUNS300F48
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object | +48V6.5A
1.Graph 2.Values
~==f-=-- Load 50%
= Load 100% [nput Output Voltage
48.60 z . Voltage [\
A8 A V] Load 50% | Load 100%
48,40 80 48,087 48.087
>, N
=) : ; 85 48.087 48.088
S 4820 N 100 48.087 48.089
= . .
9 i\ = R 120 48.088 48.089
~ 48,00 o
3 N 200 -48.087 48,089
3 4780 X N 230 48.088 48.080
) X,
Y . 264 48,088 48.089
47,60 \‘ o 280 48.088 48.089
u X - N -
47.40 A
50 100 150 200 250 300
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Model TUNS300F48
Temperature 25°C
ltem Lead Regutation Testing Circuitry _Figure A
Object +48V6.5A
1.Graph —A—— Input Volt, 100V | 2.Values
===5-=-- |pput Volt. 200V
——0—-~ InputVolt. 230V Load Output Voltage [V]
48.60 ) . Current Input Volt. | lnput Voli. | Input Volt.
AN Al 100 | 200v; | 230[v]
48,40 0.00 48.094 | 48,095 | 48,096
% < 1.30 48.090 | 48.090 | 48.091
o 48.20 N 2.60 48,089 | 48.089 | 48.089
2 48.00 s = SR Y 3.90 48.089 | 48.089 | 48.089
E- ) B 5.20 48.089 | 48.088 | 48.089
8 47.80 3 6.50 48.089 | 48.089 48.089
\‘\. 7.15 48.080 | 48.089 | 48.089
b - . -
47.60 -
\ - - - -
47.40 \ - - - -
0 2 4 6 8 _ _ . -
Load Current [Al
Note: Slanted iine shows the range of the rated
[oad current.
- 10 - BC-10856
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Model |TUNS300F48
Temperature 25°C
ltem Dynamic Load Response Testing Clrcuitry Figure A
Object |+48V 6.5A
Input Volt, 100V
Cycle 1000ms
Load Current |
6.5A / 50us
Min.Load {0A)s+~—
Load 100%(6.5A)
" | AN
1 Vidiv i
400 us/div 20 ms/div
i T
Min.Load (0A)—— 5
Load 50%{3.25A)
i : -
1 Vidiv | !
400 us/div 20 ms/div
Load 10% (0.65A)«——
Load 100% (6.5A)
1 Vidiv i
400 us/div 20 ms{div
-11- | BC-~10856
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Model TUNS300F48
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +48V6.5A
1.Graph 2. Values
A [nput Violt. 100V
s m@— . —INput Volt. 200V Load Ripple Voltage [mV]
800 - Current Input Volt. Input Volt.
¢ A 100 200
00 N [Al V] M
= 3 . 0.0 as 85
E 600 - 1.3 150 150
o b
& 500 - 2.6 170 170
= 400 oy 3.9 175 170
- = 52 175 170
& 300 6.5 170 170
00 ™ 72 170 170
a_...—-ﬁ——*ﬁ-‘-"-"'ﬁ‘— \-‘. -]
& | - i -
100 9’/ - — - -
0 l N - - -
0 2 4 6 8 - - -
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-10856
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Model TUNS300F48
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Object +48V6.5A
1.Graph 2 Values
—a— Input Volt. 100V
—.—@—.—Input Voit. 200V Load Ripple-Noise [mV]
800 < Current Input Volt. Input Volt.
N [A] 100 [V] 200 [V]
700
< 3 0 90 90
E, 600 N 1.3 160 160
% 500 o 2.6 175 175
= 3.9 185 175
> 40 52 185 180
g a0 w 65 180 180
% 0 N 72 180 185
g BT S ] - . .
100 'F/ P ~ N .
0 I AY - - -
0 2 6 8 . - -
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]
™
Fig.Complex Ripple Noise Wave Form
- 13 - BC-10856
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Model TUNS300F48
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +48V6.5A
1.Graph 2. Values
--43-~ Load 50%
—A—— Load 100% Ambient Ripple Voitage
800 < N Temperature [mV]
700 \: W [°C] Load 50% [ Load 100%
g O > -50 265 270
= :: = -40 260 265
5 500 < ~ 20 210 230
=400 ,::t : 0 195 200
> 300 - < 25 170 175
g | Bt > 50 150 160
i 200 < e N 75 135 140
100 e "‘Eu_w 85 120 125
0 P K 100 105 110
50 -40 20 0 20 40 60 80 100 120 1OE 105_ 10?
Ambient Temperature [°C]
Input Volt. 200V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10866
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Medel TUNS300F48

15 -

ltem Ambient Termperature Drift Testing Circuitry Figure A
Qbject +48VB.5A
1.Graph —A—— Input Volt. 100V | 2.Values
~w=fF--- Input Voit. 200V
——Q=—= Input Voit. 230V Ambient Output Voltage [V]
48.60 Temperature | Input Volt. | Input Volt. | Input Voit.
°C] 100[v] | 2000V] | 230[V]
48.40 \ -50 47.801 47802 | 47.802
= -40 47.852 | 47.853 | 47.854
% 48.20 rm— — -20 47.047 | 47.947 | 47.847
S Leoo o 0 48.023 | 48.024 | 48.025
§_ ) 25 48.082 | 48.089 48.089
3 4780 |- 50 48.143 | 48.143 | 48.143
75 48,178 | 48.178 | 48.178
47.60 \ 85 48.186 | 48.1856 | 48.186
100 48.212 | 48.212 48.212
47.40 105 48.219 | 48.219 | 48.220
-0 -40 -20 O 20 40 60 80 100 120 ~ " _ R
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10858
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Model TUNS300F48

ltem Quiput Voltage Accuracy

Testing Circuitry  Figure A

Object +48V6.5A

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 - 2684V
Load Current : 0 - 6.5A

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

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2Values
ltem Tem perature| mput Output Output Voltage Accur: acy
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%)]
i 85 8.223
M.a).:tmum Voltage 100 0 4 1186 0.4
Minimum Voltage -40 85 6.5 47.851 .
- 16 - BC-10856
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Model TUNS300F48

Temperature 25°C
Testing Circuitry _Figure A

item Time Lapse Drift
Object +48V6.5A
1.Graph
48.60
48.40

Output Voltage [V]
e
[o)
8

47.80
47.60
47.40
0 2 4 6
Time {H]
Input Volt. 100V
Load 100%

* The characteristic of AC200V is equal.

10

2 Values

Time since Qutput
start Voltage
[H] v
0.0 48.083
0.5 48.091
1.0 48.091
2.0 48.091
3.0 48.091
4.0 48.092
50 48.092
6.0 48.092
7.0 48.092
8.0 48.093

17
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Model TUNS300F48
Temperature 25°C
Item Rise and Fall Time Testing Circuitry _Figure A
Chject +48V6.5A
1.Graph
[ Load 100% Input Volt. 100V
Cuiput i -
Volt.
[18V/div)
0
[ Load 100% Input Volt. 200V
Quiput |} (
Volt.
[10Vidiv)
0
Ut o |
Volt. 0 /\J
Time [200ms/div] Time [20ms/div]
2.Values [ms]
Input VoI, Time Td Tr Ts Th Tf
100 V 472.0 18.0 490.0 b24 325
200V 446.0 18.0 464.0 52.0 328
Qutput _ 0% ¥ ep—— N
Volt. 10% / | \
- S R e
T -
Input
Volt.
Tf
o)
BC-10858
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Model TUNS300F48
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +48V6.5A
1.Graph 2.Values
---tF~--- Load 50%
A Load 100% Input Hold-Up Time
1000 Voltage [ms]
= = WY Load 50% | Load 100%
i i 80 82 40
N7y iy
E \ N 85 82 40
E 100 ggﬂ?:g] ;::-Lz..“ga_._-‘{:{'lj-u_ 100 82 40
|- rY Ly A A A "
a. [a= & H £~y T=3 "- A gy =y 120 82 40
=) | | 200 82 40
3 10 A N 230 82 40
T
= S 264 82 40
'||'
5 > 280 82 40
\'\. \i —— - -
1 N N
80 100 150 200 250 300
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-10856
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Model TUNS300F48

Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry Figure A

Object | .+48V6.5A

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

===ft-=- Input Volt. 200V

——O—'~ Input Voit. 230V Load Time [ms]
__ 1000 — ' Current Input Volt. | Input Volt. | input Volt.
£ = (Al 100(v] | 200(v] | 230Mvi
g N 0.00 - - -
= B ) 1.30 185 185 185
g 100 Sne— 2.60 95 05 95 -
G =S T=—=N = 3.90 64 63 63
é. AN 5.20 47 48 48
8 1 ‘ 6.50 38 38 38
@ = 7.15 34 34 34
[+ hY
vi] - - - -
s N
= ~ N - -
g 1 ” - : -
£ 0 2 4 6 8 - - . »

Load Current [A]

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

- 20 - BC-10856
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Model TUNS300F48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _Figure A
Object +48VB.5A
1.Graph 2.Values
“wwfPuar |oad 50%
—&—— Load 100% Ambient Input Voitage
100 Temperature vl
X \\ [°C] Load 50% | Load 100%
80 Q Q -50 71 72
lme o -40 71 72
%: —HE‘}F‘LJ L__;.- E:E‘iﬂ\n__
) N N\ -20 71 72
& 60 < '
;, \ 0 72 72
= N 25 73 72
g N A 50 72 72
AN N 75 73 72
\\ \\ 85 73 72
\\ A 100 - 72 73
0 105 72 73
60 40 20 0 20 40 60 80 100 120 = - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature,
- 21 - BC-10856
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Model TUNS300F48
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Qbject +48V6.5A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
60 [ Voltage Input Voit. Input Volt.
RN \Y%] 100[V] 230[V]
— 48.0 6.55 6.55
-]
2 RS \ 45.6 8.76 8.77
g 43.2 8.90 8.90
S 38.4 9.22 9.22
3 2 33.6 9.60 9.60
3 28.8 10.07 10.07
24.0 10.63 10.63
0 — - -
0 4 8 12 . R _
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 24V to OV.
- 22 . BC-10856
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Model TUNS300F48
ltern Overvoltage Protection Testing Circuitry  Figure A
Obiject +48V6.5A
1.Graph 2 Values
——A—— nput Volt. 100V
--=iF~~- [nputVolt. 200V Ambient Operating Point [V]
59 Temperature Input Volt. Input Volt.
\ \\ [°C] 100[V] 2000V}
\\ N 50 57.01 56.96
§ 58 N 40 57.01 57.07
n—g_ N \ 20 57.19 57.19
2 57 la & & 3 0 57.25 5§7.25
+§ \ 25 57.31 57.31
3 P = 50 57.31 57.31
56 N S 75 57.30 57.30
N \ 85 57.30 57.30
\\ N 100 57.18 57.30
55 105 57.24 57.19
60 -40 20 O 20 40 60 8G 100 120 - . -
Ambient Temperature [*C]
Load 0%
Note; Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10856
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Temperature Chanber
Electronic| |1
—P Switch » P Power Supnly g Electronic A} -
AC Power Pover Meter ™ DC Load a1
Supply Y 0scil [oscope
_l A
4
Relay Unit
»
=P DVM
Data Acauisition/Control Unit
Figure A
AC Power Adjustable
AC Input DC Ammeter
Line  —y Voltmeter pj Supply » _y| Dead
FG A
]
Effective value Leakage Current Effective Yalue of Voltmeter[V]
- Veltmeter Value [ < % @
Figure B { DEN-AN )
hdjustable
AC Input Line | AC Voltneter R Power Supply | | DC Aunieter pete
FG
1.5k0+0. 1%
—I 5009£0. 1%
e 0.22pFt 1.0%
=
i3
0.0z2pF: 1.0% | Leakage Current  Effective Valus of Voitaeter V]
1 Yalue [A1 — 500 [0)
[
Effective value
> Yoltmeter
Figure B { IEC60950-1 )
- 24 . BC-10856
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AC(N)

F1
AGL u L2
. .

| I ACt +ouT |
ciol+ |cen .
AC nalse 1, Electronic
Input ftter TUNS300F T DG Load
L AC2 veur ~1 |
kg P 80  -Bo -8
15m 500
50mm | Consl catte el
c6 ca
-‘- Oscilloscope
BW:100MH:z
R=50Q
C10  : TUNS300F12 2200uF (0=Te=100) G11  : TUNS300F12 104 F C=0.01uF
2200 F X3 (-40=Tc<0) TUNS300F28 4.7 F '
TUNS300F28 1000uF (0=Te=100) TUNS300F48 2.2 4 F
10004 Fx3 (-40=5Te<0)
TUNS300F48 470uF {0=Tc=100)
4704Fx3  (-405Te<0)

Te:Base Plate Temp.

Figure G

Clle C2le c3
2mH 2mH

clo| o1t Y g,

FaO

LiL2
G102
C3
C4,C5,C9
C5,C7
ca

G10

: 8C-15-200(NEC TOKIN)

: 0.68 1 F 310V Film Capacitor X 2
: 1.0 F 310V Film Capacitor X 2

: 2200pF Ceramic Capacitor

: 0.68 ¢ F 450V Film Capacitor X 2

: 470 it F 450V Electrolytic Capacitor
: TUNS300F12 2200 i F 25V Electrolytic Capacitor

G111 : TUNS300F12 10 4 F Ceramic Capacitor
TUNS300F28 4.7 ¢ F Ceramic Capacitor

TUNS300F48 2.2 11 F Ceramic Capacitor

TUNS300F28 1000 4 F 50V Electrolytic Capacitor
TUNS300F48 470 2 F 63V Electrolytic Capacitor

Figure D
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