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Load Current [A]

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

Model TUNS100F24
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2&—— Input Volt. 100V | 2.Values
-=-FF-- |InputVolt. 200V
——O—-= Input Volt. 230V Load input Current [A]
20 Current Input Volt. | Input Volt. | Input Volt.
i\ [A] 100[vi | 200(v] | 230pvi
N 0.0 0127 | o191 [ 0223
< 1.8 N 0.8 0.317 0.239 0.256
*5 N2 1.6 0.539 0.333 0.323
g 10 //N 2.4 0.754 0.432 0.406
5 //“ :\ 3.2 0.984 | 0524 | 0.491
5 A 3 g 4.0 1.166 | 0593 | 0.539
0.5 N~ e 3 42 1.208 0.635 0.581
' P T 8 O 6 1331 | 0693 | 0625
F O - - - -
0.0 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — - " N
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Model TUNS100F24
Temperature 25°C
item Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A~—— InputVolt. 100V ; 2.Values
-—-fF-- |InputVolt. 200V
——0O—-- |nputVolt. 230V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
O [A] 100[v] | 200[v] | 230[v]
W) 0.0 8.5 9.0 8.9
g 150 \ 0.8 29.7 20.7 30.1
5 NL& - 16 516 51.5 51.4
ﬂ%;: - L 2.4 73.6 72.9 73.0
= AN 32 96.4 94.8 94.8
g /u/ :\ 4.0 1138 1112] 1114
50 o] \ 4.2 1198 1172| 1174
,r/ N 46 131.8| 1286| 1284
/ N o N
0 - - - -
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.
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Model TUNS100F24
Temperature 25°C

Iltem Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

-—-FF-- Load 50%
——%—— Load 100% Input Efficiency
100 Voltage [%]
N N V] Load 50% Load 100%

92 Y N 80 80.4 82.8
— St o NG 85 80.9 83.4
S - -d---t - f--E--hE-E
: = \\ 100 81.3 84.4
e 76 i
5 N 120 81.7 85.2
] 200 81.5 86.3
&= 68
L E\ t\ 230 818 86.4

60 N . 264 81.9 86.6

52 |\ WY 280 82.6 87.1

N W = - -
44 N
50 100 180 200 250 300

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 TUNS100F24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
-=-fF-- |InputVolt. 200V
—=0=—-= |nput Volt. 230V Load Efficiency [%]
100 Current Input Volt. | InputVolt. | Input Velt.
AN [A] 100[vV] | 200v] | 230[V]
92 R 0.0
AN - - - -
= 84 o _la- -—-E\H;E_ 0.8 69.3 | 693 | 684
g g 1.6 79.0 79.1 79.2
g 0 2.4 82.7 83.5 83.4
% 68 \\‘ 3.2 84.0 854 85.4
\\ 4.0 84.3 86.2 86.3
60 1N 4.2 84.4 86.3 86.4
5 N 46 84.4 86.5 86.6
44 - - - -
0.0 2.0 3.0 4.0 5.0 - - - -
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Input Voltage [V]

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

Model TUNS100F24
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry  Figure A
Ohject
1.Graph 2.Values
-=-fFF-- Load 50%
—4&—— Load 100% Input Power Factor
1.0 Voltage
m\\\_‘ V] Load 50% | Load 100%
0.9 . S~ 80 0.986 0.998
= 7\\ 85 0.981 0.993
c 08 . 100 0.967 0.993
L;ﬁ- o i \ 120 0.950 0.983
g AN 200 0.810 0.924
o 06 ‘i‘\ 230 0.740 0.877
| 264 0.645 0.800
05 "}s 280 0.418 0.477
0.4 o
50 100 150 200 250 300
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Note: Slanted line shows the range of the rated
load current.

Model TUNS100F24
Temperature 25°C
ltemn Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- [nput Volt. 230V Load Power Factor
1.0 - . e Current Input Volt. | Input Volt. { Input Volt.
| - [A] 100[v] | 200[vV] | 230[V]
0.9 /r e E ,;5 0.0 0.669 | 0.236 | 0174
5 £ E o 0.4 0835 | 0473 | 0352
s [/ = e X 0.8 0940 | 0623 | 0512
p .y I 1.6 0961 [ 0773 | 0693
s 4 ) ) 2.4 0.979 | 0846 | 0.783
o 06 'a’ / ] 3.2 0982 | 0905 | 0.840
C 7 4.0 0.993 0.924 0.877
05 [—iO \ 42 0993 | 0924 | 0877
A 46 0.992 0.929 0.894
04 Lo} — - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ - " 3
Load Current [A]
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ot SN VS SUS UV UUS SN SN s niiaesiy
[20A/div] Primary inrush current :
B 1 LT T T e i son
[100V/ciiv] | UU—U U I IUUU—W ~UUW \vl \vl ’v’ U U—-
Time [50ms/div]

[c;::c::fl Primary inrush current :
vl i VTR VYR I
e [ VA

Primary inrush current

[50ms/div]

Secondary inrush current
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Model TUNS100F24
Temperature
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards npu Note
100 [V] 200 [V] 264[V]
IECB0950-1 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 one.
8 - BC-10667
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Input Voltage [V]

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

Model TUNS100F24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V4.2A
1.Graph 2.Values
---fF-- Load 50%
—%—— Load 100% Input Output Voltage
243 N Voltage V]
040 N % V] Load 50% | Load 100%
e AN 80 24.038 24.035
= ﬁ@%}k_ﬂ . 85 24.037 24.036
B8 : .
& 24.0 y ] 100 24,037 24.036
S 239 AN ™ 120 24.037 24.036
5 238 . N 200 24.036 24,036
B h, N
C=) 237 N 230 24.037 24,036
236 w Y 264 24.037 24.036
AN 280 24.037 24.036
235 » Y - : :
23.4 AN
50 100 150 200 250 300
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Model TUNS100F24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V4.2A
1.Graph — A InputVolt. 100V | 2.Values
--=-fF-- InputVolt. 200V
—-=0Q=—-= |nputVolt. 230V Load Output Voltage [V]
243 - Current Input Volt. | Input Volt. | Input Voit.
iz ™ [Al 100[V] | 200]v] | 230[V]
3 0.0 24.039 | 24.039 | 24.039
S 24.1 N
= = - - o — 0.8 24.038 | 24.038 | 24.038
o 24.0 % 1.6 24.037 | 24.037 | 24.038
= N
g 239 2.4 24.037 | 24.037 | 24.037
*g 23.8 N, 3.2 24.037 | 24.037 | 24.037
abd \
3 237 ] 4.0 24036 | 24.038 | 24.037
ras 2N 42 24.036 | 24.036 | 24.037
' N 46 24.036 | 24.036 | 24.036
235 N
N - - - -
23.4 - - - -
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-10667
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Model TUNS100F24

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V4 2A

Min. Load (QA) «——
Load 100% (4.2A)

Input Volt. 00V
Cycle

1000 ms

Load Current |

4,2 A/50us

500 mv/div
200 ps/div 200 ps/div
Min. Load (0A) «——
Load 50% (2.1A)
500 mV/div
200 ps/div 200 ps/div
Load 10% (0.42A) «—— R
Load 100% (4.2A) - A ‘
500 mV/div
200 ps/div 200 ps/div
- 1 - BC-10667
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Model TUNS100F24
Temperature 25°C
ltem Ripple Voltage {by Load Current) Testing Circuitry  Figure C
Object +24V4 2A
1.Graph 2.Values
—2&A— Input Volt. 100V
—-—O—-- Input Volt. 200V lLoad Ripple Voltage [mV]
400 « Current Input Volt. Input Volt,
N,
360 \\ [Al 100 [V] 200 [V]
= 320 N 0.0 40 40
5
E 280 X y 0.8 45 45
o . 1.6 45 45
o 240 hY
5 200 24 45 45
i \\ 3.2 45 45
- 180
e \\ 4.0 50 50
120 ] 4.2 50 50
80 N 46 50 50
40 ?_—ﬂ I-a s 2 :- - _ _
o | l N — - ;
0.0 1.0 2.0 3.0 40 5.0 ~ N N
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] —>
\l/ T |
AL T
< T S
S P
Fig. Complex Ripple Wave Form
- 12 - BC-106867
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Model TUNS100F24
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure C
Object +24V4 2A
1.Graph 2 Values
—2&A— Input Volt. 100V
——0—-- InputVolt. 200V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
360 B [A] 100 [V] 200 [V]
320 ™ 0.0 45 45
2 ~ 0.8 50 50
E, 280 N :
o 1.6 50 50
8 240 O
] 200 24 50 50
& N 32 50 50
[= B
g 160 X 4.0 55 55
120 ] 4.2 55 55
80 ™ 4.6 55 55
40— & & ) f ——b@—\ T — . -
ol — _ -
0.0 1.0 2.0 3.0 40 5.0 _ N "
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
o Ripple-Noise
e [mVp-p]
05
< T1 S
T ”~
Fig. Complex Ripple Wave Ferm
- 13 - BC-10667
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Model TUNS100F24
ltem Ripple Voltage (hy Ambient Temp.) Testing Circuitry Figure C
Object +24V4.2A
1.Graph 2.Values
-==EF-- InputVolt. 100V
—2A—— Input Voit. 200V Ambient Ripple Voltage [mV]
400 < Temperature | Input Volt. Input Volt.
360 \\ \\\ [°C] 100 [V] 200 [V]
< 320 N N -50 85 85
E a0 N -40 75 75
® S o 20 65 70
D 240 N\ AN
= BN N 0 60 60
< 200 N
o < . 25 55 55
- 160 P, X
& \\ \\ 50 50 50
o 120 N a 75 45 50
80 —M_ O 85 45 50
40 N\ I I 100 45 50
0 > ~ 105 45 50
60 -20 20 60 100 — " 5
Ambient Temperature [°C]
Load 100 %
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC-10867
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Model TUNS100F24
ltem Ambient Temperature Drift Testing Circuitry Figure C
Object +24V4 2A
1.Graph —A—— InputVolt. 100V | 2.Values
---B--- IinputVelt. 200V
—-—0—- I|nput Volt. 230V Ambient Qutput Veltage [V]
24.3 N < Temperature | Input Volt. | Input Volt. | Input Voit.
p4 " N [°C] 100[V] | 200[V] | 230[V]
\ -50 23.941 | 23.840 | 23.941
> 241 X N 40 23968 | 23.968 | 23.967
® suo \\ e \ - . . .
o <48 [T . \m— -20 24,001 | 24.001 | 24.001
= N
S 239 \\ N\ 0 24.025 | 24.024 | 24.024
‘g‘_ 238 . \\ 25 24.041 | 24.041 | 24.0M1
-+ N hY
8 23.7 N 50 24.043 24,043 24.043
) N
- " N 75 24.032 | 24.032 | 24.032
: AN N 85 24025 | 24.025 | 24.024
23.5 X N 100 24.013 | 24013 | 24.012
23.4 A\ 105 24.008 | 24.008 | 24.007
-60 -20 20 60 100 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10667
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Model TUNS100F24

item Output Voltage Accuracy Testing Circuitry Figure A

Object +24V4.2A

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 - 264V
Load Current : 0 - 4.2A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Cutput Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
ltemn Temperature| Input OQutput Cutput Voltage Accuracy
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%)]
Maximum Voltage 50 85 0 24.047
— 42 0.2
Minimum Voltage -40 264 0 23.964
- 16 - BC-10667
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Model TUNS100F24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +24V4.2A
1.Graph 2 Values
Time since Output
24.3 start Voltage
242 [H] M
< 24.1 0.0 24.034
o 24.0 :Jg 24.038
£ 230 . 24,038
2 2.0 24.038
= 238
2 3.0 24.038
= 237
e 40 24.038
236
5.0 24.038
235 6.0 24.038
23.4 7.0 24.038
0.0 20 4.0 6.0 8.0 10.0 8.0 24038
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10667
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Model TUNS100F24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V4.2A
1.Graph
[ Load 100% Input Volt. 100V
Output |}
Volt.
[5Vidiv]
0
[ Load 100% tnput Volt. 200V ]
Output ||
Volt.
[5V/div]
0
o A
Volt. 0 ! /\/
Time [100mstdiv] Time [20ms/div]
2.Values [ms]
Input VOIE Time Td Tr Ts Th Tf
100V 145.5 2.0 147.5 41.3 42
200V 56.0 2.0 58.0 41.3 4.1
Oufput
Volt.
input
Volt.
- 18 BC-10667
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Model TUNS100F24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24V4 2A
1.Graph 2.Values
-=-~EF-- |oad 50%
—=—— Load 100% Input Hold-Up Time
1000 - - Voltage [ms]
\‘\ = V] Load 50% | Load 100%
. A 80 80 41
£ N ' 85 80 41
o 100 EiNEEEE] —n = 100 80 41
E N ——1
= J¥ e — R Vi 7 — 120 80 41
o N
> J 200 80 41
"E T
3 4 \ ) 230 80 41
N N 264 80 41
hY N
280 85 42
PN -
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when outfput voitage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
- 19 - BC-10867
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Model TUNS100F24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry _Figure A
Object +24V4.2A
1.Graph —A—— InputVolt. 100V | 2. Values
===EF-- InputVolt. 200V
—-—O—-- Inpuf Volt. 230V Load Time [ms]
1000 Current input Volt. | Input Volt. | Input Volt.
2 s [A] 100[v] | 200[v] | 230[v]
Q 0.0 - - -
£ N
= &\ N 0.8 175 175 175
g 100 e < 16 96 96 95
© ] N
%: B~ o 24 66 66 67
S :\ 32 50 50 50
8 10 4.0 42 42 42
0 S 4.2 40 40 40
g 4.6 37 36 36
g ™
= ) - - - -
g - - - -
= 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.
- 20 - BC-10667
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Ambient Temperature [°C]

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

Model TUNS100F24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V4.2A
1.Graph 2. Values
~==F~=-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 Temperature vl
\\ [°C] Load 50% Load 100%
80 Q \\ -50 70 67
= B -40 69 68
e -—W = & BB
% 60 “‘*Er'g>\< -20 68 68
S N ] 0 67 67
5 N 25 67 67
o 40 N\
i= \\ \\ 50 69 70
N\ N 75 65 65
\\ \\ 85 67 68
\\ ) 100 72 73
0 106 75 75
-60 -20 20 60 100 — ” "

21 - BC-10667
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Model TUNS100F24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V4.2A
4.Graph 2 Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
30.0 ‘ Voltage Input Volt. Input Volt,
= V] 100[V] 200[V]
. — ( 24.00 5.53 5.53
= =0
= 200 Ny 22,80 5.12 5.13
& \ 21.60 5.14 5.15
g 19.20 5.32 5.33
3 100 \ 16.80 5.51 5,51
e 14.40 5.70 5.70
12.00 5.93 5.92
0.0 - - -
0.0 2.0 4.0 6.0 8.0 — i i
Load Current [A] - - .
Note: Slanted line shows the range of the rated - - -
load current.
- 22 - BC-10667
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Model TUNS100F24
ltem Overvoltage Protection Testing Circuitry Figure A
Object +24V4 2A
1.Graph 2.Values
—A———  Input Volt. 100V
-—--EF-- InputVolt. 200V Ambient Operating Point [V]
35.0 Temperature | Input Volt. Input Volt.
\ :\\ [°C] 100[V] 200[V]
. \\ A -50 29.40 29.40
<. 33.0 N 40 29.44 29.44
s N \ -20 29.47 29.47
(0% N S
2 410 \ 0 29.48 29.48
' N\ 25 29.50 29.50
£ P NI > 50 29.51 29,51
290 & ﬂ( g 75 29.52 29.52
\ \\ 85 29.50 29.50
\\ N 100 29.54 29.54
27.0 105 29.52 29.52
-60 -20 20 60 100 ~ : ”
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10867
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Temperature Chamber

electronic| | (11T —
»  Switch > » Power Supply =] » ol .
AC Power Power Meter Figure D ™ DG Load Y
Supply Osci | loscope
A
) 4
Relay Unit
> DVM
Data Acquisition/Contral Unit
Figure A
Adjustable
. AC Voltmeter Power Supply DG Ammeter
AC Input Line —p > Figure D > N Load
Fo 4
1. 5kQX0. 1%
50090, 1% [
Il
= 0.22uF 1. 0%
)
K
o
0.022uF£1.0% |==
Effective Val v
I I Leakage Current Value [A] = ective Value of Voltmeter [V]
500 [Q]
Effective value
> Voltmeter
Figure B { IEC60850-1)
c8 Co9
Y +Vo e
S !
+ -
Electronic
AC i
Input [:'ﬁt]:? TUNS100 * DC Load
-5 i)
[ L o AC2 Voo .
+BC -BC
FG + 1.5m 500
—|_ 50mm Coaxial cable R _q,H?g
€5 Cé c7 Oscilloscope
120uF 0.47uF 2200pF C BW:100MHz
C8 : TUNS100FO5 10pF  C9 : TUNS100F05  22004F {0=Tc=100)
TUNS100F12  10F 2200pFx3 (~40=Te<D
TUNS100F24 4.7)F TUNS100F12  4704F (0 Tc£100) R=500
470pFx 3 (40=Tc<0) C=0.01yF
TUNS100F24  220pF (05 Te=100)
220pF=3  (40=Te<0)
Tc : Base Plate Temp,
Figure C
- 24 - BC-10667
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L1 c2 L2

C3

ACL)  og8uF 43mH 0.68uF  43mH 'O 1ouF c8 ©o
j_ I ‘@‘—l—" AC1 +V0(T'_O
000 ot
T ""m T (3600 T TUNS100 ‘
o . S s O AC2 Vo & —0O
AC(N) +BC  -BC
I T3z
FG o | ] 2200pF
C4 c5 Cé
2200pF 120uF 0.47F
L1,L2 : SSB11V-R17043(NEC TOKIN) C9 : TUNST00F05 22004F  (0=Tc<100)
TH1 : 8D2-11(SEMITEC) 2200uF x 3 (-40=Tc<0)

C8 : TUNS100F05  10pF TUNS100F12 470uF  (0=Tc=100)
TUNS100F12  104F 470uF x3 (-40=Tc<0)
TUNS100F24  4.7uF TUNS100F24 220pF  (0=Tc=100)

220pFx3  (-405Tc<0)

Tc : Base Plate Temp.

Figure D
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