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Model TECS20F-12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Input Current [A]
0.50 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[v] | 200[v] | 230[V]
0.40 [EN 0.00 0.003 | 0.002 | 0.002
< 3 017 0.053 | 0034 | 0.031
g N 0.34 0.094 | 0059 | 0.054
5 N | 0.51 0.131 | 0.083 | 0.075
5 /ﬂ’ ot 20 0.68 0.167 | 0.106 | 0.096
2 0.20 s N
£ B \\ 0.85 0202 | 0.127 | 0.116
g \\ 1.02 0.236 | 0.148 | 0.135
0.10 i % 1.19 0.271 0.169 | 0.154
BT \ 1.36 0306 | 0.188 | 0.172
0.00 2 1.53 0341 | 0209 | 0.190
0.0 0.4 0.8 12 16 20 1.70 0375 | 0229 | 0.209
Load Current [A] 1.87 0410 | 0248 | 0.227

Note: Slanted line shows the range of the rated
load current.
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Model TECS20F-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[V] 200[V] 230[V]
% & =56 H-@Z@-:\ © 0.00 - - -
—_ " N 0.17 89.4 85.9 85.4
= N 0.34 91.6 | 89.8 | 896
2 80 :
S 0.51 92.2 90.8 914
2 0.68 92.5 91.0 91.6
w70 N 0.85 92.3 91.8 915
N 102 924 | 921 | 919
60 N 1.19 92.3 91.8 92.0
N\ 1.36 91.8 924 93.0
50 1.53 91.5 92.0 93.0
0.0 0.4 0.8 1.2 1.6 2.0 170 913 92.2 927
Load Current [A] 1.87 90.1 92.6 92.2

Note: Slanted line shows the range of the rated
load current.
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Model TECS20F-12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Power Factor
1.0 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[v] | 200[v] | 230[V]
0.8 \:\ 0.00 0.269 0.246 0.244
. \: 0.17 0427 | 0338 | 0.330
"g N 0.34 0.478 0.379 0.367
w08 At TN 0.51 0513 | 0403 | 0.389
5] e
S 2 | BB B i=N 0.68 0538 | 0424 | 0.407
o- 04 /'a,,/—@——’“?’ N 0.85 0557 | 0439 | 0422
¥ ;\ 102 0571 | 0452 | 0434
0.2 K 1.19 0.582 0.463 0.443
N 1.36 0.592 0.471 0.451
0.0 1.53 0.600 0.480 0.458
0.0 04 0-8 12 16 2.0 1.70 0606 | 0486 | 0.465
Load Current [A] 1.87 0.611 0.492 0.471

Note: Slanted line shows the range of the rated
load current.
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[20A/div] Primary inrush current :
o LA AAARAARARRARRARRARRN e
B IRTRATATIRIRIRATATRTRIRIR L ATA RV
Time [50ms/div]
[c;:r::lt/] Primary inrush current :
ANAAANLNRNADN ANAA QD n n AAAA N Secondaryinrushcurrént:
Vonnge RRRRBInnRRRRRniiine 12
200VIGi [RVRIAVATATAR R TRTATRTRIRVAVAVATAURYATATRY
UV VVUVV YV VUV VUV YV VYT
Time [50ms/div]

UL b A
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Model TECS20F-12
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure C
Object
1.Results
[LA]
i i Input Volt.
Standards Tgstlpg Measuring Py Note
Circuitry Method 100 [V] 230 [V] 264 [V]
DEN-AN Figure C-1 Both phases 23 47 54 Operation
One of phases 28 70 81 Stand by
Figure C-2 Both phases 19 44 52 Operation
IEC62368-1 One of phases 28 69 80 Stand .by
Figure C-3 Both phases 19 45 52 Operation
One of phases 28 69 81 Stand by

The value for "One of phases" 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.
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Model TECS20F-12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V1.7A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
12.50 Voltage V]
\ \‘: V] Load 50% Load 100%
12.40 N | 85 12.153 12.151
— . N
% 12.30 N N 100 12.153 12.150
> N \\ 115 12.153 12.151
= N
g 12.20 N B 200 12.153 12.151
5 1210 E"\B - il - 230 12.153 12.151
-.9_ . N
E A N\ 264 12.153 12.151
12.00 “\\ :\ 280 12.153 12.151
X N _ - -
11.90 N A
AN N ~ R R
N
11.80
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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4[us/div]

Model TECS20F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V1.7A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O—"- InputVolt. 230V Load Output Voltage [V]
12.50 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
1240 Q 0.00 12.159 | 12.149 | 12.161
21230 0.17 12.152 12.153 12.152
o 12.
2 0.34 12.152 12.152 12.152
S 12.20 0.51 12.152 | 12.152 | 12.152
BB — A &
5 0.68 12.151 12.152 12.152
81210
3 0.85 12.151 12.152 12.152
12.00 1.02 12.151 12.152 12.152
11,90 1.19 12.151 12.152 12.152
' 1.36 12.151 12.151 12.151
11.80 1.53 12.151 12.151 12.151
0.0 04 08 12 1620 1.70 12150 | 12151 | 12.151
Load Current [A] 1.87 12.149 12.149 12.149
Note: Slanted line shows the range of the rated
load current.
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure B
Object +12V1.7A
1.Graph
Input Voltage 230V
Load 100%
AN N\ N\ N
20[mV/div]
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Model TECS20F-12
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object +12V1.7A
Input Volt. 230 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current
! 2] [,
Load 0%(0A) «——
Load 100%(1.7A)
\ e =] -J\\J'\J\‘. e i AW L
200[mV/div]
1[ms/div] 10[ms/div]
Load 50%(0.85A) «——
Load 100%(1.7A)
“
200[mV/div]
1[ms/div] 10[ms/div]
Load 0%(0A) «——
Load 50%(0.85A)
- — T ST N S . [
V
200[mV/div]
1[ms/div] 10[ms/div]
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Model TECS20F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V1.7A
1.Graph
Load 100% Input Volt. 100V ]
(
Output
Volt.
[2V/div]
0
Load 100% Input Volt. 230V ]
Output
Volt.
[2V/div]
0
Input
v o = VAMARAAVAMAN [
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 59.0 8.3 67.3 11.3 10.8
230V 47.8 7.3 55.1 83.0 13.8
Output
Volt.
ov
Input gy
Volt.
BC-12087
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Model TECS20F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12V1.7A
1.Graph 2.Values
---BE--- Load 50%
2 Load 100% Input Hold-Up Time
1000 . . Voltage [ms]
\\ \\ V] Load 50% Load 100%
\ N 85 17 5
B - SN 100 26 10
S N, BTN
= \ §zige A
2 100 NE - » 5%’ 115 36 15
~ AN Lo AN 200 126 56
o NP
2 X | 230 168 78
3 “N N\ 264 226 107
I 10 3 X
A o 280 255 121
N N\ - - -
R N - - -
1 N N
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.
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Model TECS20F-12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +12V1.7A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—"-- |InputVolt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
£ o~ \ [A] 100[v] | 200[v] | 230[V]
o o 0.00 - - -
E R N 017 146 623 826
= A B8 :
‘E‘~~_ \C o
§ 100 = e e 0.34 71 317 423
= B+ ©
@ N 0.51 46 210 283
[0
o \ 0.68 34 157 210
£ ’S\é\N \‘
S8 10 0.85 26 125 168
® N—= 1.02 21 104 140
3 \ 119 17 87 119
£ 1.36 15 75 103
s N
@ 1 1.53 12 65 89
= 0.0 0.4 0.8 1.2 1.6 2.0 170 8 57 78
Load Current [A] 1.87 7 48 68

Note: Slanted line shows the range of the rated
load current.
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Model TECS20F-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V1.7A
1.Graph Input Volt. 100V | 2.Values
Input Volt. 200V
Input Volt. 230V Output Load Current [A]
14.0 Voltage Input Volt. | Input Volt. | Input Volt.
120 = V] 100[V] 200[V] 230[V]
. : —_—
_ I~ 12.0 2.68 2.56 2.65
2.10.0 = 11.4 - - -
()
(®)]
g 80 108 - - -
2 9.6 - - -
-*g_ 6.0 8.4 j j j
3 40 7.2 - - -
6.0 - - -
2.0
4.8 - - -
0.0 3.6 - - -
0.0 0.5 1.0 1.5 2.0 2.5 3.0
2.4 - - -
Load Current [A] 1.2 - - -
Note: Slanted line shows the range of the rated 0.0 - - -
load current.
Overcurrent protection is Hiccup mode.
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Model TECS20F-12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V1.7A
1.Values Load 100%
) o Output Voltage [V]
Ambient Temperature[°C]
Input Volt. 100V Input Volt. 200V Input Volt. 230V
-20 12.134 12.135 12.135
25 12.141 12.142 12.142
60 12.131 12.133 12.133
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V1.7A
1.Values
) o Input Voltage [V]
Ambient Temperature[°C]
Load 50% Load 100%
-20 43 62
25 40 59
60 38 58
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +12V1.7A
1.Values Load 0%
) . Operating Point [V]
Ambient Temperature[°C]
Input Volt. 100V Input Volt. 230V
-20 15.61 15.59
25 15.58 15.58
60 15.61 15.58
- 13 - BC-12087
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Temperature
Chamber
sectronic | (][]
> . q ». Pow er Supply »| Hectronic
> Switch > > N P>
AC Pow er Pow er Meter » DC Load
Supply <+
Oscilloscope|
A 4
> Relay Unit
TP DVM
Data Acquisition/Control Unit
Figure A
Temperature Chamber
Measuring
= = board
(] .
> > 1 i Electronic
AC Pow er Pow er Meter Pow er Supply | N .| DCLoad
Supply N "
R=50Q
150mm C=0.01pF
Cl= 0.1 uF
(Ceramic capacitor) Coaxial cable Oscilloscope
(1.5m,50Q) (BW:100MHz)
C2= 22 uF R
(Electrolytic capacitor)
C

Figure B
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AC Power DC Adjustable
AC Input —p» Voltmeter > Supply Ammeter | Load
Line
-VoT
1kQ
Effective Value of
Leakage Current Voltmeter [V]
] Effective value Value [A] = K [Q]
Voltmeter
Figure C-1 ( DEN-AN )
AC SPOWfi‘f DC Adjustable
upply A i
AC Input —p| Voltmeter > mmeter Load
Line
-Vo
M 1.5kQ+0.1%
500Q+0.1
N 0.22uF+1.0%
o
x
o)
I+
©
0.022uF£1.0% |
Effective Value of
Leakage Current _ Voltmeter [V]
Effective value || -
N Value [A] 500 [Q)]
Voltmeter
Figure C-2 ( IEC62368-1 refer to IEC60990 Fig.4 )
AC Power DC Adjustable
Voltmeter Supply Ammeter Load
AC Input —b| >
Line
-Vo

1.5kQ+0.1%

0.22uF£1.0%

5000+0.1%

%1 0FOA0L

9100pF+1.0%

Leakage Current _

Effective Value of
Voltmeter [V]

Value [A] -

N

20kQ+0.1%

6200pF+1.0%

q Effective value | |
Voltmeter

Figure C-3 ( IEC62368-1 refer to IEC60990 Fig.5 )

500 [Q]
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