For Reference

CO$EL

TEST DATA OF UMA30F-15

Regulated DC Power Supply
September 4, 2023

Approved by : Takashi Kajii

Design Manager

Prepared by : Akihisa Mukai

Design Engineer

COSEL CO.,LTD.



For Reference

—CO$EL

CONTENTS

1.Input Current (by Load Current) = = = = === c s e e e e e e e e e
2.EfﬁCiency (by Load Current) ......................... 2
3.Power Factor (by Load Current) = = = = = = =« mrmem e e e e e e e 3
dlnrush Current = = = = = = = = =« « = & ot & 4 v 0 4w e e w ae e e e s 4
5_Leakage current = = = ¢ s s s e e e e e e e e e e e e e e e e e e e e 5
6.Line Regu|ation ................................ 6
7.Load Regu|ation ............................... 7
8.Ripp|e-Noise .................................. 7
9.Dynamic Load ReSpONSe = = = = = = = = s s s 8
10.Riseand Fall Time = = = = = = = = =« « « ¢ ¢ v o v v v v v v v v v 0 v v 0 o 9
11H0|d_Up TiMe = = = = = = = = = =+ & s e e e e e e e e e e e e e e e e 10
12.Instantaneous Interruption Compensation = = =« = = = = s s e e e s 11
1 3.0VerCUrrent Protection ............................ 12
14.Ambient Temperature Drift = = = = = = =0 oo e e e e e e 13
15.Minimum Input Voltage for Regulated Output Voltage = - = - = - = - - - - 13
1 6.0VerVO|tage Protection » = = = * = = =« « = ¢« o s & v 0 0 0w 00 ew e 1 3
17_Figure of Testing Circuitry .......................... 14

(Final Page 15)

BC-11934




For Reference

—CO$EL

Model UMAS30F-15
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object +15V2A
1.Graph —A—— InputVolt. 115V | 2.Values
---EF-- InputVolt. 230V
—-—O—"-- |Input Volt. 264V Load Input Current [A]
0.6 Current Input Volt. | Input Volt. | Input Volt.
S [A] 115[v] | 230[v] | 264[V]
/ 0.0 0.010 0.018 0.021
< // 0.4 0.127 0.081 0.074
£04 / 0.8 0227 | 0141 | 0129
S N e 1.2 0.327 0.200 0.180
= / I 1.6 0426 | 0257 | 0.233
5 y. TR 2.0 0526 | 0313 | 0285
0.2 A
/4?5"/ - _ _ _ B
5
// - - - -
0.0 - - - -
0.0 0.8 1.6 24 _ i i 3

Load Current [A]
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Model UMA30F-15
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object +15V2A
1.Graph —A—— InputVolt. 115V | 2.Values
---EF-- InputVolt. 230V
—-—O—"-- |Input Volt. 264V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 115[v] | 230[v] | 264[V]
0.0 - - -
— 04 86.0 854 84.6
= 90 0.8 870 | 867 | 862
= i : 1.2 86.7 86.6 87.2
h% 1.6 86.5 87.3 87.3
" e 2.0 86.0 87.7 87.3
70 - - - -
0.0 08 16 24 — - - -

Load Current [A]
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Model UMA30F-15
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object +15V2A
1.Graph —A—— InputVolt. 115V | 2.Values
---EF-- InputVolt. 230V
—-—O—"-- |Input Volt. 264V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
[A] 115[V] | 230[V] | 264[V]
0.0 0.073 0.032 0.029
0.6 0.4 0.480 0.379 0.363
. —
S —
S (/45/‘ 0.8 0.534 0.430 0.414
E / - e 12 0558 | 0457 | 0438
3 o4 / = 1.6 0.573 | 0.471 0.452
o / A 2.0 0.584 0.479 0.462
J - R R -
0.2 .
! _ R - -
Fi
. S S - -
0.0 - R R -
0.0 0.8 1.6 2.4 — - - -

Load Current [A]
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Model UMA3O0F-15

Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A

Object +15V2A

Input
Current

[20A/div]

NAA AN

invirn
A

Vv

Input /\ /\ /\ /\

Voltage
[200V/div]

II—
et
—

—

I
I

UV

Time [50ms/div]
Input Voltage 230V
Frequency 50 Hz
Load 100 %

Primary inrush current 37.0A
Secondary inrush current 2.0 A

Primary inrush current / \ H Secondary inrush current
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Model UMA30F-15
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure C
Object +15V2A
1.Results
[mA]
i i Input Volt.
Standards Tgstlpg Measuring Py Note
Circuitry Method 115 [V] 230 [V] 264 [V]
IEC60601-1 Figure C-1 Both phases 0.05 0.11 0.12 Operation
One of phases 0.10 0.21 0.24 Stand by
Figure C-2 Both phases 0.05 0.11 0.13 Operation
IEC62368-1 One of phases 0.10 0.21 0.25 Stand .by
Figure C-3 Both phases 0.05 0.11 0.12 Operation
One of phases 0.10 0.21 0.25 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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Input Voltage [V]

Model UMA30F-15
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +15V2A
1.Graph 2 Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
15.4 Voltage [V]
V] Load 50% Load 100%
85 15.194 -
> 152 Bt ot 1 e e 100 15.194 -
% 115 15.194 15.174
§ 132 15.194 15.174
= 15.0
3 170 15.194 15.174
3 200 15.194 15.174
14.8 230 15.194 15.174
264 15.194 15.174
14.6
50 100 150 200 250 300
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Model UMA30F-15
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +15V2A
1.Graph —A—— InputVolt. 115V | 2.Values
---EF-- InputVolt. 230V
— —O—-- InputVolt. 264V Load Output Voltage [V]
15.4 Current Input Volt. | Input Volt. | Input Volt.
[A] 115[V] 230[V] 264[V]
0.0 15.216 15.215 15.214
=.15.2 N:QQH‘@\E 0.4 15.207 15.207 15.207
)
2 0.8 15.199 15.199 15.199
S 1.2 15.191 15.191 15.191
Z 15.0
‘g_ 1.6 15.183 15.183 15.183
g 2.0 15.175 15.175 15.175
14.8 — - — —
14.6 - - - -
0.0 0.8 1.6 24 — — — —
Load Current [A]
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +15V2A
1.Graph
Input Voltage 230V
Load 100%
2oimviaivy RN
10[ms/div]
-7 - BC-11934




For Reference

—CO$EL

Model UMA30F-15
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15V2A
Input Volt. 230 V
Cycle 1000 ms
t12=50ps
Load Current
9'—6
t1 t2
Min.Load (0A)«——
Load 100% (2A)
200 mV/div
10 ms/div 10 ms/div
Load 50% (1A)——
Load 100% (2A)
100 mV/div
10 ms/div 10 ms/div
- 8 - BC-11934
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Model UMA30F-15
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V2A
1.Graph Input Volt. 230V
[ Load 50% ]
Output r
Volt.
[2vrdivi| |
0
[ Load 100%
Output [
Volt.
[2vrdivi| |
(0] | M—
Input
[200V/div] Time [50ms/div] Time [50ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 30.0 7.5 37.5 207.8 27.8
100 % 30.0 8.8 38.8 97.8 20.8
Output y————————! = 1——\
VOIt 1 0 1 : I I : : 1
OV 1 10A)—I ———-:—————————-II— ————— 1———:——— ~
Volt. | . I Lo |
boTd o Trod N 'Th T
! Ts | s
; | I
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Model UMA30F-15
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +15V2A
1.Graph 2. Values
---EF-- Load 50%
= Load 100% Input Hold-Up Time
1000 Voltage [ms]
\] Load 50% Load 100%
_ —a 85 21 -
%) il Cld
£ 00 :: | A 100 32 -
2 100 LB 2 115 45 18
= - - 132 61 25
=) T 170 107 46
S X
5 200 153 67
£ 10
230 207 94
264 278 129
1
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.
- 10 - BC-11934
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Model UMA30F-15
Temperature 25°C

Item Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +15V2A
1.Graph —A—— InputVolt. 115V | 2.Values

---EF-- InputVolt. 230V
—-—O—"-- |Input Volt. 264V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.

£ o [A] 115[V] | 230[v] | 264[V]
o > - 0.0 - - -
£ -
= A ‘EJ\-\;‘_GE%_\ -0 04 119 614 791
S 100 = 0.8 57 263 351
& 1.2 37 173 232
“é& A 1.6 26 126 171
8 10 2.0 18 95 131
2] - - - -
>
o}
() - - - -
C
©
"E — - - -
©
B 1 — - - -
= 0.0 08 1.6 2.4 — - - -

Load Current [A]
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Model UMA30F-15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +15V2A
1.Graph Input Volt. 115V | 2.Values
Input Volt. 230V
Input Volt. 264V Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | Input Volt.
Ry \] 115[V] 230[V] 264[V]
™~ 15 2.59 2.65 2.52
2. N
o 15 = — - - -
N - S I
S N
> | — - - -
: A - S I
< 10
3 - - - -
5 - - - -
0.0 1.2 24 3.6 B j j j
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
- 12 - BC-11934
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Model UMAS30F-15
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V2A
1.Values Load 100%
i o Output Voltage [V]
Ambient Temperature[C]
Input Volt. 115V Input Volt. 230V Input Volt. 264V
-20 15.128 15.129 15.130
25 15.174 15.174 15.175
40 15.180 15.179 15.180
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V2A
1.Values
i o Input Voltage [V]
Ambient Temperature[C]
Load 50% Load 100%
-20 37 67
25 37 69
40 36 68
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +15V2A
1.Values Load 0%
. o Operating Point [V]
Ambient Temperature[ C]
Input Volt. 115V Input Volt. 264V
-20 18.63 18.63
25 19.27 19.28
40 19.38 19.38
- 13 - BC-11934
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Temperature
Chamber
Electroni I:' I:' I:‘
C > ¢ > > Power < IIE:;zclt_ronl’c
. Suppl N oa
Power Switch Power pply < ‘ '7
Supply Meter Oscilloscop
A 4
Relay Unit [~
Figure A T ©bw
Data Acquisition/Control Unit
Temperature Chamber
Measuring
ISHIES board
OO R |
> > Power »|  Electronic
AC Power Power Suppl C1T _ C2 | DC Load
Supply Meter PRy [ 4
150rmm
Oscilloscope
BW:20MHz
C1= 0.1 pF
. (Ceramic capacitor)
Figure B
C2= 47 pF
(Electrolytic capacitor)
v IfCt Power DC Adjustable
oltmeter Ammeter
AC Input —p > Supply |—> Load
Line
FG
M 1kQ+1.0%
=)
x
o)
%
2
0.015pF£2.0% |~
Effective Value of
Leakage Current Voltmeter[V]
Effective Value =
value B 1k [Q]
Voltmeter
Figure C-1 ( IEC60601-1)
- 14 - BC-11934
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AC Power DC Adjustable
Voltmeter Suppl Ammeter
AC Input  —p > ueRy  F_ ) Load
Line
FG4
1.5kQ+0.1%
500Q+0.1%
N 0.22uF+1.0%
o
x
o]
I+
©
0.022uF+1.0% |
4‘ }7 Effective Value of
Leakage Current Voltmeter[V]
Value
> Effective A =
value
Voltmeter 500 [
Figure C-2 ( IEC62368-1 refer to IEC60990 Fig.4 )
AC Power DC Adjustable
Voltmeter Ammeter Load
AC Input  — > Supply |—¥
Line
FG

1.5kQ+0.1%

“

0.22uF+1.0%

— 5000+0.1%

S
oy
o]
£
©
=
9100pF+1.0%
| | B Effective Value of
| Leakage Current Voltmeter[V]
Value
[Al
500 [Q]
20kQ+0.1% F 6200pF+1.0%
p{ Effective [|—
value
Voltmeter

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