sEHH
CO$EL

TEST DATA OF PBA300F-36

Regulated DC Power Supply
May 27,2004

Approved by : :7 GM;'LJ WQ

Takahiro Yoneda Design Manager

Prepared by : %M
Hajime Goto - Design Engineer

COSEL CO.,LTD.



SEEH

CONTENTS

1.Input Current (by Load Current) = « = « <+« c e o e vt vt et e an e
2.Input Power (by Load Current) « « + = =+ =« c v oo ettt
3Effic|ency (by |nput Voltage) ...........................
4Efficiency (by Load cun-ent) ...........................
5.Power Factor (by |nput Voltage) .........................
6.Power Factor (by Load Cun-ent) .........................
7inrushCurrent « = » « = ¢ ¢« ¢ st vt v et i st et v oot ot ue o
B.Leakage Current = - ¢ ¢ s v st et i i e it s ettt s a e e
9LineRegulation « « =+ v v sttt e
10.Load Regl“ation « v R
11-Dynamic Load Response ............................
12.Ripple Voitage (by Load Current) = « « « « =+« + s e e v v v e ev e a
1 3Rlpp|e-NOIse ....................................
14.Ripple Voltage (by Ambient Temperature) « - - - =« =« s oo v e v e v e
15.Amblient Temperature Dft = « + + « = == o v v v v v v v e
16.0utput Voltage Accuracy ............................
17.Time Lapse Drift - @t it e e e e e e e e e
18 Riseand Fall Time « » = « « ¢+ ¢« v ¢ v vt ettt s vttt oot v v
19H°|d_Up 11 - IR R R R R
20.Instantaneous Interruption Compensation « <« < =+« oo oo n e
21.Minimum Input Voltage for Regulated Output Voltage + = - <+ =+« - - - -
22 0vercurrentProtection » » = = « = ¢ s ¢« ¢t et st i s it s i i s i e e e e
23.0VQNO|tage Protection - = *+ <« ¢« « s e v e v ottt i i it s st
24_Figure of Testing Circuitry ............................ )
(Final Page 24)

BC-3594




SEEH

Model . PBA300F-36
’ - Temperature 25°C

Item Input Current (by Load Current) ' _Testing Circuitry Figure A ?
Object
1.Graph ——A—— [nput Volt. 100V | 2.Values
---£F--- InputVolt. 200V
—:=0—-~ Input Volt. 230V Load Input Current [A]
5.0 Current input Voit. | Input Voit. | Input Volt. |
N [A) 100{v] | 200[v] | 230[v] |
4.0 \ 0.0 0.140 0.146 0.156
< A 15 0.876 | 0472 | 0.442
_§ 3.0 A \ 3.0 1.480 0.786 0.694
8 45 2.106 1.094 0.972 |
= v N . d 6.0 2748 | 1398 | 1.236
g2 ¢ RS 75 3406 | 1699 | 1.500
/«T/ = N 9.0 4090 | 2.014 | 1.771
0 IRt T N 9.9 4520 | 2.206 | 1.936
‘/:.il" = ~ - - - -
0.0 - - - -
0 2 4 6 -8 10 _ - _ [ R

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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‘ ,
; Model PBA300F-36 ;
' Temperature 25°C :
Item Input Power (by Load Current) ._Testing Circuitry Figure A : '
Object | f
' 1.Graph —aA—— InputVoit. 100V | 2.Values ‘
' --=-f+--- Input Volt. 200V
—-=0—-=Input Volt. 230V Load Input Power [W]
500 Current Input Vott. | Input Voit. | Input Voit.
N Al 100(v] | 200y | 230V
400 4 0.0 10.6 | 13.0 11.0
g y ‘ 1.5 85.8 | 85.0 84.0
N .
B 300 /f \ 3.0 1466 1440 1430
3 7 45 2091| 2050] 204.0
o 7
§_ 200 p A\ 6.0 273.0 266.0 264.0
£ \\ 7.5 338.7| 328.0 326.0
‘ \\ 9.0 407.0 391.0 389.0
100 Vg N 9.9 4500 4300 428.0
y N\ — - - -
0 . - - 1 - -
0 2 4 6 8 10 — - . -
Load Current [Al
Note: Sianted line shows the range of the rated
load current.
- 2 - BC-3594
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Model | PBA300F-36

: Temperature 25°C

ltem | Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object g
1.Graph 2. Values
--=-fF--- Load 50% |
'—A_ Load 100% : lnput Efﬂciency
86 | | Voltage (%]
| o fa- BN \"| Load 50% | Load 100%
il ) N 80 771 | 784
N [

= 70 N N 85 776 791
- N N 100 785 80.9
' 2‘ 62 | N _ A 120 79.1 - 82.2
g 200 80.1 84.1
£ 54 y | ] )
w N N 230 80.5 843

46 N N 264 813 84.8

38 L\ L) 280 82.1 85.7

N LN\ _ R -
30
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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' PBA300F-36

Load Current [A]

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

Modet
3 Temperature 25°C
ltem Efficiency (by Load Current) . Testing Circuitry Figure A
| Object ‘
| 1.Graph ~——~A——— |nput Volt. 100V | 2.Values
---£F~--- InputVolt. 200V
~-—0—-— Input Volt. 230V Load Efficiency [%]
86 Current | Input Voit. | Input Volt. | Input Volt.
| ‘ B i e, (Al 100(v] | 200vi | 230(v)
s e < S e B
= 70 P \: 1.5 634 | 640 | 647
°§ 7!7 ANE 3.0 74.6 75.9 76.4
g 62 > 45 78.6 80.1 80.5
18 54 AN 6.0 80.3 82.4 83.1
w AN 75 81.0 83.6 84.1
46 t 9.0 809 | 842 | 846
28 N 9.9 80.5 84.2 84.6
N - - - -
30 - - R R -
0 2 4 .6 8 10 . N _ _

BC-3594
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Model | PBA300F-36 '
_ . Temperature 25°C !
item Power Factor (by Input Voltage) . _Testing Circuitry Figure A :
Object .
 1.Graph ' 2 Values |
" -==§}--- Load 50%] :
—&—— Load 100% Input Power Factor
1.0 - Voltage
Bl P V] Load 50% | Load 100%
0.9 k] - BA 80 0.993 0.995
= 85 0.992 0.995
g o8 | 100 0.991 0.993
= ! 120 0.985 0.991
g 07 ! 200 0.932 0.968
“ 0s f{ 230 0.911 0.954
: 264 [ 0.890 — 0.933
05 : 280 0.474 0.561
; e - - 4
04
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 PBA300F-36

Temperature 25°C

Item ' Power Factor (by Load Current) Testing Circuitry Figure A
Object |
1.Graph —A— [nputVolt. 100V | 2.Values
-=-=-fF~--- InputVolt. 200V
—:=0—-= Input Voit. 230V Load . Power Factor |
1.0 Current Input Voit. | Input Vokt. | Input Volt. | |
£ Bl U -HLL 5 (A} 100[v] | 200[v] | 230[V]
0.9 R aaam e 0.0 0.757 | 0.448 | 0.306
- S i s, o 15 0976 | 0.895 | 0.824
-NYSVAE ; .
g o i | 3.0 0987 | 0911 | 0.894
o T‘ 4.5 0991 | 0.936 | 0.911
@ 07 L
z o 6.0 0992 | 0947 | 0.926
iy IVF I 75 0993 | 0.962 | 0.942
S 9.0 0993 | 0968 | 0.953
05 frt— , 9.9 0996 | 0973 | 0.957
I , — N SR S
0.4 - - - -
0 2 4 6 8 10 _ - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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PBA300F-36

Model .
: - Temperature 25°C ;
item ._Inrush Current __Testing Circuitry Figure A .
Object |
Input Voltage 100V |
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
181 A
S gy Secondary inrush curent -
input [ i . [ 20.2A
Voitage
(100V/div)
Time [100mS/div]
Input Voltage 200V
Frequency 60 Hz
Input oa | TWNW WA Load 100 %
Current | '
[20A/div] Primary inrush current :
371A
sttt b gy | Seeondary inrush current :
Input ‘ AARRAR 151A
Voltage
[200V/div]

Time

Primary inrush current

)

[100mS/div]

Secondary inrush current

BC-3594
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Model PBA300F-36
Temperature 25°C
item lL.eakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Standards Input Volt. Note
100[V] 200[V] 240[V]
Both phases Operation
DEN-AN p 0.14 0.25 0.29 : p
One of phase 0.23 0.45 0.54 stand by
IEC60950 Both phases 0.14 0.25 0.29 Operation
One of phase 0.23 0.45 0.54 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-3594
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Model | PBA300F-36 ? :
‘ | Temperature 25°C "

item Line Regulation Testing Circuitry Figure A
Object | +36V9A
1.Graph | 2.Values
---f+--- Load 50%
—&—— Load 100% Input | Output Voltage
Voltage M
37.00 \ N V] Load 50% | Load 100% |
36.00 1N i ' 80 36.733 36.739
S \ a 85 36.734 36.739
g' 36.80 100 36.735 36.738
3 3670 ¥ ! 120 36.736 36.737
5 3 a 200 36.735 36.734
§ 36.60 N A 230 36.737 36.734
36.50 N N 264 36.738 36.733
\ » 280 36.741 36.732
36.40 | \ \\\ . — - -
36.30 AN

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 | PBA300F-36 , f
' . Temperature 25°C

ltem Load Regulation . _Testing Circuitry Figure A

Object | +36VSA z
| 1.Graph ———za—— Input Voit. 100V | 2.Values
‘ ---&--- InputVoit. 200V

—=~0—:~ Input Volt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
37.10 § A 100v] | 200v | 230M)
37.00 N 0.0 36.770 | 36.767 | 36.753
' N

= \ 1.5 36.769 | 36.766 | 36.752
g 369 N 30 | 36.769 | 36.764 | 36.751
S 3680 \ 45 36.768 | 36.762 | 36.750
3 ~ ~ 8 T = 6.0 36.768 | 36.761 | 36.749
3 36.70 75 36.766 | 36.758 | 36.747

36.60 s 90 | 36.766 | 36.754 | 36.744

N 9.9 36.765 | 36.751 36.742
36.50 N
36.40 - - - - -
0 2. 4 6 8 10 - - - -
Load Current {[A]
Note: Slanted line shows the range of the rated
load current.
- 10 BC-3594
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Model

PBA300F-36

Item

Dynamic Load Response

BAARES)

Temperature
Testing Circuitry

26°C

Object

+36V9A

Input Volt. 100V

Cycle '

Min. Load (0A) «—
Load 100% (9A)

Load Current

1000 ms

100 mV/div

10 ms/div

Min. Load (0A) «—

Load 50% (4. 5A)

100 mV/div |

10 ms/div

* The characteristic of AC200V is equal.

Figure A

10 ms/div

10 ms/div

BC—3594
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]

Model PBA300F-36
. Temperature 25°C
item Ripple Voltage (by Load Current) . Testing Circuitry _Figure A
Object +36V9A
1.Graph _ : 2.Values
—2A— Input Volit. 100V
——O - Input‘VoIt 200V Load Ripple Voltage [mV]
200 < Current Input Volit. Input Volt.
180 - [A] 100 [V] 200 [V]
< 160 ) 00 10 10
£ BN 1.5 15 15
== 140 S -
o 120 AN 3.0 15 15
8 100 1N 4.5 15 15
> N 6.0 15 15
g ® N 75 20 20
x 60 3 9.0 20 20
40 n 9.9 20 20
20 H
L& .3 N\ - - -
0 T i i N — - -
0 2 4 6 8 10 _ _ _
Load Current [A]
- Measured By 20 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 rr L | | |
< T >|
< -1
Fig. Complex Ripple Wave Form
12 - BC-3594
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Model | PBA30OF-36
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure A
Object +36VIA
1.Graph : 2 Values
—2A—— Input Voit. 100V
—-—0O—--= |nputVolt 200V Load Ripple-Noise [mV]
200 : < . Current Input Voit. Input Volt.
180 \\\ [Al 100 [V] 200 [V]
160 ) 0.0 30 30
>
€ 140 [ \\ 1.5 35 35
8 120 AN 3.0 35 35
S 100 N\ 45 40 40
o A 6.0 - 40 40
Q 80 N
o AN 7.5 40 40
€ g N
40 : - £ - : _
- | Y 9.9 50 50
20 O — _ -
0 - - -
0 2 4 6 8 10 — - .
, Load Current [A]
Measured by 20 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
Ripple-Noise
>t 4 12 [mVpp]
\
: /
< T1 >
< -1
Fig. Complex Ripple Wave Form
13 - BC-3594
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Ambient Temperature [°C)
Load 100%

- Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

Model PBA300F-36
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +36V9A
1.Graph 2 Values
---£F--- InputVoit. 100V
—2&A—— |nput Voit. 200V Ambient Ripple Voltage [mV]
200 N Temperature | Input Volt. Input Volt.
180 \\ \\\ [°C] 100 [V] 200 [v]
160 N N -30 50 50
> AN
£ AN -20 : - 30 30
— 140 o N
o 120 C N 0 20 20
B N \ 25 20 20
S 100 A\ ,
° . AW 50 15 15
- 80 b AN
a AN N\ - - -
Z 60 = N
40 DI ] — - -
20 w» \q - - -
0 AN - - N N
-40 -20 0 20 40 60 _ _ _

14 - BC-3594
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i |
Modet | PBA300F-36
Item _Ambient Temperature Drift _Testing Circuitry Figure A
Object | +36V9A |
' 1.Graph —-A—— |nput Voit. 100V | 2.Values
' ---f--- Input Voit. 200V
—-=0—-— Input Volt. 230V Ambient Output Voltage [V]
’ Temperature | input Volt. | Input Voit. | Input Voit.
37.10 N Q C) 100v] | 200 | 230m
37.00 N N -30 36.885 | 36.883 | 36.881
) \ N
% N \ -20 36.867 | 36.864 | 36.861
g 60 N -10 36.839 | 36.837 | 36.833
S 3680 N \ 0  36.830 | 36.824 | 36.822
3 AN S N 10 36.812 | 36.811 | 36.810
3 36.70 N : 25 36.780 | 36.771 | 36.789
36.60 N § \ 30 36.772 | 36.756 | 36.753
36.50 (X R 40 36.730 | 36.721 | 36.717
e L\ R 50 36.666 | 36.648 | 36.637
36.40 AN 80 36,498 | 36.472 | 36.452
40 =20 0 20 40 60 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-3594
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Model | PBA30OF-36
Item _ Output Voltage Accuracy - Testing Circuitry Figure A
Object | +38V9A ]
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 : -20 - 50°C
input Voltage : 85 - 264V
LoadCurrent : 0 - 9A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voltage
2.Values
tem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i ' - 264 6.86
Mfi)flmum Voltage 20 0 36.867 +124 £0.3
Minimum Voltage 50 264 9 36.619
- 16 - BC-3594




SEEH

* The characteristic of AC200V is equal.

Model PBA300F-36
' Temperature 25°C
Item Time Lapse Drift _Testing Circuitry Figure A
. Object +36VOA
| 1.Graph ' 2.Values
Time since Output
start Voltage
37.10 [H] V]
37.00 0.0 36.787
% 46.90 0.5 36.745
E’ 1.0 36.746
S 3680 2.0 36.747
3 36.70 30 36.746
3 3660 4.0 36.747
5.0 36.747
36.50 6.0 36.746
36.40 7.0 36.747
0 2 4 6 10 8.0 36.747
Time [H] '
Input Voit. 100V
Load 100%

17 -
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Model | PBA300F-36
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +36VOA
1.Graph
[ Load 100% Input Voit. 100V ]
Output || (
Volt. i ]
isvid] |} ’ l
0 .
[ Load 100% | _ Input Volt. 200V ]
Output |[
Volt. ) r
[svrdiv)| }
0
et o | F— AN | |\
VOlt. O b } \/ <
Time [100mS/div] Time [10mS/div]
2.Values ' ‘ [mS]
Input Vo Time Td Tr Ts Th Tf
00V © 1965 - 85 205.0 216 18.2
200V 190.0 85 |- 198.5 271 18.1
Output ’ SR e ' :2 ——————— -
Voit 10% / H \
| "2 =] e
h ”~
Input
Volt.
Tf
- 18 - BC-3594
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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. '

Model PBA300F-36
Temperature 25°C

ltem Hold-Up Time Testing Circuitry _Figure A

Object +36VOA '
1.Graph ' 4 2.Values

---8--- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 - . Voltage [mS]
\ \ ™ Load 50% | Load 100%
_ A 80 42 18
g \ \ 85 43 18
o 100 = S 100 45 20
= —ar— - ?EP—_— 120 47 21
= %;__.1,, ‘ 200 54 25
3 10 230 56 26
I X N
_ S 264 58 27
X > 280 62 29
. N
50 100 150 200 250 300

19 -
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Model PBA300F-36
Temperature 25°C
item Instantaneous Interruption Compensation Testing Circuitry Figure A
Obiject +36VOA .
1.Graph —2A—— InputVolt. 100V | 2.Values
---£F--- InputVolt. 200V
—-=Q--=~ |nputVolt. 230V Load Time [mS]
~— 1000 . Current Input Volt. | Input Volt. | Input Volt.
g = (Al 100(v] | 200(v) | 230(v]
nE: 0.0 - - -
= & 1.5 120 143 147
s === 3.0 64 79 81
§ ~ ] = AN 45 39 - 53 - 55
é ~A] 2 6.0 31 | 40 40
8 1o o 75 23 31 31
a = 9.0 20 24 26
2 : 9.9 16 21 23
8 AN
3 — B - - - -
8 _ - - N
[72} . .
£ 0 2 4 6 8 10 - - - n
Load Current [A]
Note: Slanted line shows the range of the rated
. load current.
- 20 - BC-3594
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Model | PBA300F-36
Minimum Input Voltage 'f
Item for Regulated Output Voltage Testing Circuitry Figure A
Object | +36V0A ‘
1.Graph _ [ 2.Values
---f--- Load 50%
—4A—— Load 100% Ambient Input Voltage
100 Temperature vl
S [°C] Load 50% Load 100%
5 N 30 73 75
> 53 -20 73 74
8, N -10 72 74
8 60 <
-] \ 0 70 73
>
5 \ 10 71 72
g A 25 69 71
N\ 30 69 71
20 A
\\ 40 68 70
\\ 50 67 70
0 60 66 69
-40 -20 0 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BC-3594
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Model PBA300F-36
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +36V9A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
60 Voltage Input Volt. Input Volt.
M 100[Vv] 200[V]
36.0 10.73 10.75
= 40 N 34.2 10.75 10.78
@ ~
g S 32.4 10.78 10.83
S NS 28.8 10.87 10.89
3 252 10.93 10.95
5 20
3 - - -
0 - - -
0 4 8 12 _ _ 3
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 25.2V to OV.
- 22 - BC-3594
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| i
Model | PBA300F-36 ;
Item __Overvoltage Protection ' Testing Circuitry Figure A
| Object | +36V9A j
1.Graph [ 2.Values
—A—— |[nput Volt. 100V
---&F--- InputVolt. 200V Ambient Operating Point [V]
Temperature | input Volt. Input Volt.
53.4 S N [°C) 100[V] 200[V]
s 524 N V) -30 47.63 47.63
e Q A 20 48.04 48.04
5 51.4 -10 48.45 48.45
' 504 N \ 0 48.86 48.86
= s 2 10. 49.33 49.33
S 494 N 3O
§ ' N\ 25 49.86 49.86
484 s 30 50.15 50.15
a4 (S N \\ 40 50.56 50.56
Q \ 50 50.97 50.97
46.4 60 51.38 51.38
' 40 -20 0 20 40 60 - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 - § BC-3594




SEEH

; : 1 _ : : :Temperature Chamber | i
[RIR] | eeaonc | |OOC] | NN — |
—  Switch —P» 9§ Power Supply —P ctronic NN !
AC Power | [ p M ‘ - § N . DCLoad A .
Supply | - Power Meter | | | i Oscilloscope
P! Relay Unit
—>
L1l  DvM
Data Acquisition/Control Unit
Figure A
Adjustable
AC Input Line AC Voltmeter Power Supply DC Ammeter Load
—»
e
Effective value
— Voltmeter Leakage Current _ Effective Value of Voltmeter[V]
Value [A] 1k [9)
Figure B ( DEN-AN )
Adjustable
AC Input Line __| AC Voltmeter Power Supply DC Ammeter R
1.5kQ+0.1%
r' 5000+0.1% } Il
]
- 0.22pF+1.0%
2
0
S
0.022uF+1.0% |®
| L
i T _I
' Effective value
P Voltmeter Leakage Current Effective Value of Voltmeter[V}
Value [A] 500 [Q] :
Figure B ( IEC60950 ) :
- 24 - » BC-3594






