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Model CBS4504824
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —aA—— Load 100% | 2.Values
-=-=-g--- Load 50%
—'=0—'— Load 0% Input Input Current
20 Voitage (Al
N M [Toad 0% [Load 50%]|Losd 100%
N A 0.0 0.000 0.000 0.000
< 15 \ N 8.0 0002 | 0.002 | 0.002
fg N \\ 16.0 0.002 0.002 0.002
3 10 \\ 240 0.006 0.006 0.006
= N 28.0 0.006 0.006 0.006
g e e 3.2 0085 | 7.270 | 13.480
5 ] @l 320 0.081 7.470 13.810
i \\ —S 8-.n 336 0.077 7.830 14.460
N\ N 35.2 0.072 7.400 14.940
0 H—E--B-Jl“%—é-—;Le—% 36.0 0.070 7.150 14.470
0 20 40 60 80 40.0 0.061 | 6.280 | 12.680
Input Voltage [V] 48.0 0.051 5.240 10.450
56.0 0.042 4514 9.050
64.0 0.036 3.976 7.920
Note: Slanted line shows the range of the rated 72.0 0.031 3.564 7.080
input voltage. _ N N N
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Model CBS4504824

Temperature 25°C
ltem input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ~—2aA—— InputVoit. 38V | 2.Values
~=-=E-~ InputVolt. 48V
~=O—-- InputVoit. 60V Load Input Current [A]
20 Current Input Voit. | Input Volt. | Input Vo.
N\ [A) 3g[v] 48[V) 60[V]
N 0.0 0.063 | 0.047 0.037
<15 3.0 2207 | 1719 | 1.384
£ 6.0 4230 | 3.326 | 2696
§ 0 {8 9.0 6280 | 4.940 | 3.976
3 Xl Te 12.0 8350 | 6.560 | 5.290
£ A 15.0 10480 | 8210 | 6.600
5 /_f: :f;', - 18.0 12660 | 9.900 | 7.830
zﬁ’, o N 190 | 13.380 | 10.450 | 8.380
j g N 20.9 14.840 | 11540 | 9.260
0 - N n N
0 10 20 _ - _ _
Load Current [A]

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

Model CBS4504824
Temperature 25°C
item input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVolt. 38V | 2.Values
-=--EF-- InputVolt. 48V
—:=O—'- InputVoit. 60V Load Input Power [W]
1000 Current Input Voit. | Input Vokt. | input Voit.
\\ [A) 38[vj} 48[V] 60[V]
800 i 0.0 24 23 22
g \ 3.0 83.6 82.5 83.0
§ 600 ‘ 6.0 160.6 159.5 161.6
g A 9.0 238.3 236.9 239.2
= 12.0 317.0 314.9 317.3
g 400 Al 15.0 397.0| 3941| 3962
200 o \\ 18.0 480.0 474.0 475.9
e N 19.0 508.0 502.0 502.7
20.9 563.0 554.0 555.0
0 - - - -
0 10 20 _ _ _ _
Load Current [A]
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Model CBS4504824
Temperature 25°C

item Efficiency (by input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

-~=-fF~--- Load 50%
100 \ Voitage [%]
\\ A\ Load 50% Load 100%

92 : 33 85.2 86.4
— ) 36 88.7 87.7
* 84 . .
= & N 3 90.2 80.3
g b A 40 91.1 90.0
é 68 \ 48 90.9 90.4
= N AN 55 90.4 90.4

60 t\ 60 90.0 90.3

52 \\ W 70 89.2 89.8

N N - N N
44 A
20 40 60 80
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10102
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Model CBS4504824
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVoit. 38V | 2.Values
-=-=-&--- InputVoit. 48V
—-—0O—-~ |nputVolt. 60V Load Efficiency [%)]
100 Current Input Voit. | Input Voit. | Input Voit.
[A] 38{V] 48[V] 60[V]
g — 2 o0 [ - [ - [ -
— 84 N\ 3.0 85.8 86.9 86.4
% N 60 892 | 809 | 887
e 76 N 8.0 90.2 90.7 89.9
é 68 12.0 90.3 91.0 0.3
w AN 15.0 902 | 909 | 904
60 E\ 18.0 89.5 90.7 90.3
52 O 19.0 89.3 90.4 90.3
N
\ 20.9 88.7 90.2 90.1
44 - - - .
0 10 20 _ . R -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CBS4504824

Temperature 25°C

Item Line Regulation Testing Circuitry Figure A
Object | +24V19A
1.Graph 2.Values
---g--- Load 50%
—A—— Load 100% Input Output Voltage
Voltage M
24.3 y § v Load 50% | Load 100%
24.2 R 36 24.018 24.021
= W O 38 24.018 24.022
E 24.1 o N 40 24.018 24.023
S 240 - 48 24.019 24.025
5 AN N 55 24.019 24.026
8 239 3 >
3~ AN 60 24.019 24.026
238 & \ 70 24.019 24,027
237 W ] — - -
N \\ - - =
236 A
20 40 80 80

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 CBS4504824
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +24V18A
1.Graph —aA—— InputVolt. 38V | 2.Values
---EF-- InputVolt. 48V
—:=O—-- InputVolt. 60V Load Output Voltage [V]
Current Input Voit. | Input Volt. | Input Volt.
243 Q (Al 3gv] | 48V | eov
24.2 ) 0.0 24.029 | 24.027 | 24.027
) 2O 3.0 24.029 | 24.027 | 24.027
35 24.1 80 | 24028 | 24.027 | 24.027
S 20 5—8 LAl 9.0 24.026 | 24.025 | 24.026
5 \\ 12.0 24.025 | 24.025 | 24.026
g 238 A 15.0 24.025 | 24.025 | 24.025
238 Q\ 18.0 24.025 | 24.025 | 24.026
23.7 N 19.0 24.025 | 24.026 | 24.026
) 20.9 24.026 | 24.027 | 24.027
236 — - n N
0 10 20
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Model CBS4504824

item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +24V19A

Input Volt. 48 V
Cycle 10 mS

Load Current  / \
Min. Load (0A) «—
Load 100% (19A)
\ ey
A\
1 Vidiv
500us/div 10ms/div
Min. Load (0A) «—
Load 50% (9.5A)
JK
1 V/div
500us/div 10ms/div
Load 10% (1.9A) «——
Load 100% (19A)
A -
1 Vidiv
500pus/div 10ms/div
8 - BC-10102
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Load Current [A]

Measured by 100MHz Ossiloscope.

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]
i j'\/l\/l\/l\
T ———

Fig.Complex Ripple Wave Form

Model CBS4504824
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V19A
1.Graph 2.Values
—2A— inputVoit. 38V
—-=O0—-- InputVolt. 60V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 A [Al 38 V] 60 [V]
S 160 ) 0.0 35 55
E < 3.0 35 55
= 140 N .
AN 6.0 30 55
120 N .
100 9.0 - 30 55
r h 12.0 30 55
g % N 15.0 30 55
@ 60?---0—-9-—0---9-—%)-- ¢ 18.0 30 55
0 = - =) 19.0 35 55
20 ) 20.9 35 55
0 - - -
0 5 10 15 20 25 - _ _

BC-10102
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Model CBS4504824
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V19A
1.Graph 2. Values
—24A—— InputVolt. 38V
—-—O—-- InputVolt. 60V Load Ripple-Noise [mV]
200 Current Input Voit. Input Volt.
180 \ [A] 38 (V] 60 [V]
180 N 0.0 35 55
> \
E 140 \\ 3.0 35 55
2 120 \ 6.0 35 55
o 100 9.0 35 55
; \ 12.0 35 55
2 80 \ 15.0 35 55
°°T--—o—-e-—e---e-— - -0 18.0 35 55
40 & A 19.0 35 55
20 20.9 35 55
0 - - -
0 5 10 15 20 25 ~ a "
Load Current [A]
Measured by 100MHz Ossiloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
\
A
Ripple
Noise[mVp—-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10102
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Model CBS4504824
item Ripple Voitage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V19A
1.Graph 2.Values
---EF-- Load 50% »
—4&— Load 100% Ambient Ripple Voltage
200 < Temperature mV]
180 \\ R [°C] Load 50% | Load 100%
E -40 70 100
= 140 N N
120 AN N -20 60 90
o0 N 0. 50 70
> N\ 25 45 60
2 80 A 3
g AN 40 45 60
G O N 2 i i 60 40 60
40 A = e 85 40 60
20 o 100 40 60
0 - 105 40 60
60 20 20 60 100 — - "
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100MHz Ossiloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
-1 - BC-10102
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Model CBS4504824
Item Ambient Temperature Drift Testing Circuitry Figure A
Obiject +24V19A
1.Graph —2A—— InputVolt. 38V | 2.Values
---F-- InputVolt. 48V
—-=O0—'- InputVoit. 60V Ambient Output Voltage [V]
Temperature | Input Vokt. | input Voit. | Input Voit.
243 N N [°C] 38v] 48[V] 60[V]
24.2 Q8 ° -50 23.835 | 23.843 | 23.850
= N A 40 23.874 | 23.881 | 23.887
E’ 24.1 1T ol a 20 23.935 | 23941 | 23.946
S 240 \\ sl \\ 0 23983 | 23.988 | 23.991
5 N N 25 24.026 | 24.028 | 24.031
g 239 ‘ 40 24.041 | 24.043 | 24.044
238 N N 60 24.053 | 24.055 | 24.055
237 [ LS 85 24.057 | 24.056 | 24.056
N N 100 24.053 | 24.053 | 24.052
236 - - - -
-70 -30 10 50 90 — - - N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
12 - BC-10102
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Model CBS4504824

Item Output Voltage Accuracy Testing Circuitry Figure A
Object +24V19A

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 : 38 - 60V
Load Current : 0 - 19A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accura
* Output Voltage Accuracy (Ration) = ' 98 /\ocUrdYY _ x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]
Maxi 85 48 .
.a).(lmum Voltage 0 24.058 92 0.4
Minimum Voltage -40 38 19 23.874

13 - BC-10102
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Model CBS4504824
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Object +24V19A
1.Graph 2.Values
Time since Output
start Voltage
243 [H) (\"J|
242 0.0 24.006
2 sar 0.5 24.030
g» 10 24.029
S %0 2.0 24.029
s 239 3.0 24.029
g 23.8 4.0 24.030
5.0 24.029
2.7 6.0 24.029
236 7.0 24.029
0 2 4 6 10 8.0 24.029
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10102
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Model CBS4504824
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +24V19A
1.Graph Input Voit. 48V
Load 50% ]
Output
Volt.
[5V/div]
0
[ Load 100%
Output
Volt.
{5Vidiv]
0
input
Volt.
0 . —
(10V/div] Time [50mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 19.8 28 226 0.4 7.2
100 % 19.8 28 226 0.2 36
Output _80% o epmpm—
Volt. 10% / ' l \
A ——r oo ip====" itk
Input ___| | |
Volt. l '
Td Tr D hl Tf
<—><—> I Ol
I
« It i
- 15 - BC-10102
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Model CBS4504824
Minimum Input Voltage
item for Regulated Output Volitage Testing Circuitry Figure A
Object +24V19A
1.Graph 2.Values
---fF-- Load 50%
—4A—— Load 100% Ambient Input Voltage
Temperature M
[°C} Load 50% | Load 100%
N - IT- O X B! -
30 N 50 325 331
S \\ \ 40 32.3 33.2
E. N -20 325 335
o 20 AN N 0 326 33.5
= N N 25 327 33.9
2 \ \
£ N N 40 32.9 34.0
10 N N 60 329 34.1
\\ \\ 85 32.9 344
N N 100 329 34.4
0 - - -
-70 -30 10 50 20 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10102
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Model CBS4504824
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +24V19A
1.Graph Input Voit. 38V | 2.Values
Input Voit. 48V
— |nput Voit. 60V Output Load Current [A]
30 Voltage Input Volt. | Input Voit. | Input Volt.
E \| 38v] 48[V] 60[V]
~ 24.0 19.28 19.27 19.27
= 20 E 1 22.8 23.25 23.31 23.32
5’ 21.6 23.64 23.38 23.46
S 19.2 23.59 23.60 23.73
é 0 16.8 23.73| 2388 24.06
3 14.4 24.00 24.18 24.48
12.0 24.24 24.49 24 97
0 - - - -
0 10 20 30 40 _ _ _ _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent operation occurs when the output
voltage is from 12V to OV.
- 17 - BC-10102
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Model CBS4504824
Item Overvoltage Protection Testing Circuitry Figure A
Object +24V19A
1.Graph —24A—— InputVolt. 38V | 2.Values
---EF-- InputVoit. 48V
—:=O—'- InputVoit. 60V Ambient Operating Point [V]
Temperature | Input Volt. | Input Voit. | Input Voit.
49 N [°C] 38[V] 48[V] 60[V]
N N -50 31.36 31.38 31.36
Z. 45 N N -40 3135 3135 31.35
-§ 41 \: N -20 31.47| 3147| 3147
> N \1 0 31.47| 3147| 3147
g ¥ N N 25 3147| 3147| 3147
4 N N 40 3147| 3135| 3135
33
[ m l%:l::!::!:.-_- . l’% 60 31.35 31.35 31.35
20 | 85 31.35 31.35 31.35
N 100 31.29 31.29 31.29
25 - - - -
-70 -30 10 50 90 _ _ N _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10102
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Temperature Chamber
Becronic | | ][] Elocronic
Switch »] Power Supply M.
DC Power [~ DC Load v
Supply Power Meter 4-‘ Oscilloscope
Relay Unit J
P DVM
Data Acquisition/Control Unit
Figure A
Output voltage Ripple
Measurement Point Measurement Point
! 50mm !
*VIN +VOUT —o
RC +S
c1 CBS
input ~'z7 TRM
c2 Mounting
" Hole(FG) S
VIN -VOUT ——o0
1.5m 500 | . _{ Oscilloscope
Coaxial | ; +{ Bw:100MHz
cable ' R !
f cli
; | R=500
! i C=0.01uF
C1: 100V 68uF x2
C2 : 4700pF
C3: 50V 0.1yF
C4: 35V 220uF x3 (40°C=Tg=-20°C)
35V 220uF (-20°Cc<Tg=100°C)
Tg : Base Plate Temp.
Figure C
. 19 - [ BC-10102






