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Model CBS3504824
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —7aA—— Load 100% | 2.Values
---Er-- Load 50%
—:=O0—:- load 0% Input input Current
15.0 Voltage [Al
\ V] Load 0% [Load 50%|Load 100%
N 0 0.000 | 0000 | 0.000
< ~ 25.0 0.009 | 0.009 | 0.009
£ 100 N 30.0 0.012 | 0.010 [ 0.003
§ N Nl 31.0 0075 | 5999 | 11.442
5 \\\ 33.0 0072 | 5780 | 11.643
n. 3
E 5o .§ N 36.0 0.068 | 5304 | 10.658
|l g N 400 0062 | 4781 | 9.586
N ®-g Qg, 48.0 0.058 | 4.006 | 8.009
\ 54.0 0054 | 3572 | 7.127
008 W\ WP ERA v 60.0 0051 | 3226 | 6428
0 20 40 60 80 68.0 0048 | 2861 | 5687
Input Voltage [V] 76.0 0044 | 2576 | 5.118
80.0 0.038 | 2455 | 4.865
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ ~ _
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Model CBS3504824

Load Current [A]

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

Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
' ---EF-- InputVolt 48V
—-—=O—:- InputVoit. 76V Load Input Current [A]
15.0 Current input Volt. | Input Voit. | Input Voit.
[A] 36[V) 48[V] 76[V]
0.00 0.069 0.058 0.044
< 2.00 1.494 1.145 0.746
f‘é’ 10.0 4.00 2.924 2224 1.446
§ 6.00 4357 | 3206 | 2.133
= 8.00 5.811 4.380 2.816
g 55 10.00 7247 | 5479 | 3507
12.00 8.733 6.558 4.200
14.00 10.253 7.681 4.901
y 14.50 10.638 7.962 5.080
0.0 16.95 11.758 8.786 5.596
0 4 8 12 16 - " " "
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Load Current [A]

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

Model CBS3504824
Temperature 25°C
Iitem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 36V | 2.Values
---B--- InputVolt. 48V
—:=O—-- InputVolt. 76V Load Input Power [W]
500 < Current Input Volt. | Input Voit. | Input Voit.
O A 36[V] 48[V] 76[V]
400 B A 0.00 25 2.8 3.3
g 2.00 53.7 54.9 56.7
N
5 200 "\ 4.00 1050] 1066] 109.8
3 | 6.00 156.3| 157.8| 1620
o
= N 8.00 208.2 209.6 2138
a 200 NN
£ \\ 10.00 260.7| 2620 266.1
O 12.00 3136 3148| 3187
100 O 14.00 367.6 368.3 371.7
N 14.50 381.2| 381.7| 3853
0 15.95 4210 4209| 4243
0 4 8 12 16 - - - -
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Model CBS3504824
Temperature 25°C
ltem Efficiency (by Input Voitage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---fF-- Load 50%
—A—— Load 100% Input Efficiency
100 \ \ Voltage (%]
N N V] Load 50% | Load 100%
% (Y N 33 91.4 90.2
S 02 HAE \Q 36 - 91.3 90.2
= e 40 91.0 90.2
g 88 > 48 90.6 90.2
e 84 J N\ 55 90.2 90.0
w N AN 60 89.8 89.9
80 t\ t\ 70 89.1 89.5
76 (N R 76 88.7 89.2
N\ N 80 88.4 89.2
72 \
20 40 60 80

Input Voitage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model CBS3504824

Temperature 25°C

ltem Efficiency (by Load Current) Testing Circuitry Figure A

Object
1.Graph —aA—— InputVolt. 36V | 2.Values

---g--- InputVolt 48V
—-=0—'- InputVolt. 76V Load Efficiency [%)]
100 S Current Input Volt. | Input Volt. | Input Volt.
b [A] 36[V] 48[V] 76[V]

82 e : 0.00 - - -
= 84 = i 2.00 88.0 86.0 83.3
9
= N 4.00 90.2 88.9 86.3
oy N
e N 6.00 91.1 90.2 87.8
€ 68 i\ 8.00 91.2 90.5 88.7
tw \ 10.00 91.0 90.6 89.1

60 12.00 90.8 90.5 89.3

52 N 14.00 90.4 90.2 89.4

NA 14.50 90.3 90.1 89.3
44 15.95 89.9 89.9 89.2
0 4 8 12 16 — ; R "

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model CBS3504824
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +24V14.5A
1.Graph 2 Values
-=-=EF-- Load 50%
—A—— Load 100% Input Output Voltage
Voltage I\
2430 N N ™ Load 50% | Load 100%
A ) W) 33 24.038 24.038
s #2 a O 36 24.038 24.039
g, 24.10 40 24.038 24.039
S 24.00 X N 48 24.038 24038
:g:. 23.90 (N N 55 24.039 24,038
8 N 60 24.039 24.038
23.80 N N 70 24.039 24.037
23.70 LN N 76 24.038 24.037
Q O 80 24.039 24.036
23.60
20 40 60 80
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Mode! CBS3504824
Temperature 25°C
item Load Regulation Testing Circuitry Figure A
Obiject +24V14.5A .
1.Graph —aA—— InputVolt. 36V | 2.Values
-=--EF-- |InputVoit. 48V
—:-=0—-- InputVolt. 76V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
\\
24.30 N [A] 3ev] | 48v] | 76V
24.20 N 0.00 24.035 | 24.037 | 24.036
. N
% N 2.00 24.035 | 24.036 | 24.037
g 24.10 N 4.00 24035 | 24.036 | 24.036
S 2400 6.00 24.035 | 24.036 | 24.037
3 XN 8.00 24.035 | 24.036 | 24.036
3 23.90 ) 10.00 24.036 | 24.036 | 24.036
23.80 t 1200 | 24035 | 24.036 | 24.036
23.70 14.00 24.035 | 24.036 | 24.036
' O 14.50 24.035 | 24.036 | 24.036
23.60 15.95 24.036 | 24.036 | 24.036
0 4 8 12 16 ~ - - 3
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model CBS3504824

Temperature 25C
Item Dynamic Load Response Testing Circuitry Figure A
Object +24V14.5A
Input Volt. 48 'V
Cycle 1000 ms
Load Current
Min. Load (0A) «—
Load 100% (14.5A)
r .
1 Vidiv
500 u s/div 5 ms/div
Min. Load (0A) ——
Load 50% (7.25A)
r.
1 Vidiv
500 pu s/div 5 ms/div
Load 10% (1.45A) «——
Load 100% (14.5A)
.' L4
1 Vidiv
500 u s/div 5 ms/div
— 8 — BC-3611
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Model CBS3504824
Temperature 25°C
Iitem Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +24V14.5A .
1.Graph 2.Values
—2A—— InputVoit. 36V
—+-—O—-- InputVoit. 76V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 D (Al 36 [V] 76 [V]
S 160 0.00 20 20
E 10 X 2.00 55 80
N
2 N 4.00 55 80
2 6.00 55 80
> 10 \ 8.00 55 80
g 049 —o—o oo 10.00 55 50
o> 60 __.’7%%_ 12.00 55 80
il P4 B 14.00 55 80
20 A 14.50 55 80
ol 15.96 55 80
0 4 8 12 18 = 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.

Ripple [mVp-p]

Fig.Complex Ripple Wave Form
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Model CBS3504824
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +24V14.5A
1.Graph 2. Values
—2A— InputVolt. 36V
—-=0—-- InputVolt. 76V Load Ripple-Noise [mV]
200 q Current Input Volt. Input Volt.
180 N (A 36[V] 76 [V]
160 A 0.00 25 35
3 2.00 55 80
E 140 N :
\ 4.00 55 80
'% 120 6.00 55 95
4 —O0—-0-—60-© .
3 " o Y 8.00 55 100
g % A \ 10.00 55 105
7 ] 12.00 60 105
. 74 N\ 14.00 60 106
20 N 14.50 60 105
0 15.96 65 105
0 4 8 12 16 — " 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.
¥y
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
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Model CBS3504824
item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +24V14.5A
1.Graph 2 Values
---EF-- Load 50%
—A—— Load 100% Ambient Ripple Voltage
200 < Temperature [mV]
180 [ N W [°C] Load 50% | Load 100%
AN N,
N ) -50 105 115
S 160 C
E 140 AN -40 100 110
X N
g 120 N N -20 105 110
5 a N 0 90 95
S 100 > =
® \ — \\ 25 80 85
— 80 ~ AN
a8 \\ N\ 40 80 80
@ 60 AN R 60 70 80
40 X N 85 65 70
20—\ N 100 60 65
0 AN 105 60 65
60 -20 20 60 100 — " "
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-3611
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Model CBS3504824

Item Ambient Temperature Drift Testing Circuitry Figure A
Object +24V14.5A
1.Graph —aA—— InputVolt. 36V |2Values
---EF-- InputVolt. 48V
—-=0O—-- InputVolt. 76V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Vot.
24.30 N Q [°C] 36Vl | 48] 76[V]
o [ R H | Lt
g» 24.10 _&ﬁ N 20 24122 | 24122 | 24122
S 24.00 \\‘ \\‘ 0 24.090 | 24.089 | 24.089
2 100 AN ~{.N 25 24.041 | 24.041 | 24.041
3 N 40 24009 | 24.009 | 24.008
2380 | —\ } 60 23963 | 23.962 | 23.962
23.70 (X R 85 23.896 | 23.806 | 23.894
1\ O 100 23.847 | 23.846 | 23.845
2360 L 105 23.833 | 23832 | 23.831
-60 20 20 60 100 = - - -

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model CBS3504824

Item Output Voltage Accuracy Testing Circuitry Figure A

Object +24V14.5A

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 : 36 - 76V
Load Current : 0 - 14.5A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Volitage) / 2

Output Voltage Accuracy x 100

* Output Voltage Accuracy (Ration) =

Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]
i -4 .
M?)flmum Voltage 0 76 0 24.150 $155 0.6
Minimum Voltage 100 76 14.5 23.840

- 13 - BC-3611
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Model CBS3504824
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Object +24V14.5A
1.Graph 2.Values
Time since Output -
start Voltage
24.30 [H] M
24.20 0.0 24.064
=
o 24.10 0.5 24.047
b= 1.0 24.047
3 24.00
8 “ 20 24.047
‘é 23.90 3.0 24.047
3 23.80 4.0 24.047
5.0 24.047
.70 6.0 24.048
23.60 7.0 24.047
0 2 4 6 10 8.0 24,047
Time [H]
Input Volt. 48V
Load 100%
BC-3611
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Model CBS3504824
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +24V14.5A
1.Graph Input Volt. 36 V
[ Load 50% ]
Output ]
Volt.
[5V/div)
| —
[ Load 100% ]
Output .
Volt.
[5V/div]
oll—
Input
Volt.
0 a
{10V/div] Time [20mS/div] Time [5mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 20.3 5.1 254 04 5.7
100 % 20.3 5.0 25.3 0.3 28
Output ' _ 0% o cpmpmpmpn —\
Volt. 10% / I I \
b nliniie St L bt ——F--K 5
Input ___| | r
Volt. | i _
Td Tr t Th| Tf
€<—>|€—> I <>
N
- 15 - BC-3611
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Model CBS3504824
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +24V14.5A
1.Graph 2.Values
---EF-- Load 50%
—24A—— Load 100% Ambient Input Voltage
50 Temperature M
s [°C] Load 50% | Load 100%
\\ \ , -50 30.0 30.1
40 X \
> \ \ -40 30.2 31.0
(] -
§, 30 — - 'ﬁﬁ— 20 304 31.2
) \ 0 30.6 31.6
>
5 N\ N 25 30.7 31.8
ex Q Q 40 30.9 31.9
60 30.7 31.9
10 \\ i\ 85 30.7 31.9
§ 100 30.6 31.9
Y 105 30.5 31.8
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-3611
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Model CBS3504824
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Obiject +24V14.5A
1.Graph inputVolt. 36V | 2.Values
Input Volt. 48V
— |nput Volt. 76V Output Load Current [A]
30 Voltage Input Volt. | Input Volt. | Input Voit.
= W\ N | 48V | 76
3——— 24.0 14.89 14.89 14.89
% 20 — “ 22.8 2048| 20.39| 2095
g i\ 21.6 2053] 2054] 21.09
S 19.2 20.58 20.72 21.34
3 16.8 2064 | 20.86| 21.26
5 10
3 - - - -
0 —- - - -
0 8 12 16 20 24 _ R _ _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent opertion occurs when the output
voltage is from 16.8V to OV.
- 17 - BC-3611
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Model CBS3504824
item Overvoltage Protection Testing Circuitry Figure A
Object +24V14.5A
1.Graph —A——— InputVolt. 36V | 2.Values
-==-EF-- InputVolt. 48V
—-—O—'~ InputVolt. 76V Ambient Operating Point [V]
340 Temperature | Input Volt. | Input Voit. | Input Volt.
N § [°C] 36[V] 48{V] 76[V]
330 |~ ) -50 31.29] 3129 31.30
% 32,0 \Q \Q -40 31.29| 3129[ 31.30
§ R -20 31.29| 31.29| 31.29
) 31.0 N ) 0 31.35| 31.35( 31.35
B 300 y \ 25 31.36] 31.36] 31.36]
2 t\ s\ 40 31.36| 3136| 31.36
2.0 (X N 60 31.36| 3135 31.35
28.0 N R 85 31.36| 3136 31.36
N\ QO 100 31.35| 31.35| 31.35
27.0 AN 105 31.35| 31.35| 3135
-60 -20 20 60 100 — - - n
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
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Temperature Chamber
Electronic (| . »| Electronic )
Switch Power Supply - DC Load L
DC Power Power Meter Figure B 1V
Supply ¢~‘ Oscilloscope
4
1
* |
Relay Unit
> DWM
Data Acquisition/Control Unit
Figure A
Output voltage Ripple
Measurement Point Measurement Point
1/ 50mm
*VIN +VOUT ' °
RC +S
Input C1z: " ﬁc BS TRM CalCo
ounting
2 Hole(FG) -S
VIN -VOUT 0
T k
1.5m 50Q | , . | Oscilloscope
Coaxial ! H Bw:100MHz
cable ! R :
E| T c I :
: i R=50Q
! i C=0.01uF
C1:100V 68uF x2
C2 : 4700pF
C3: 50V 0.1yF
C4: 35V 220pF x3 (40°CSTes-20°C)
35V 220uF (-20°c<TgS100°C)
TB : Base Plate Temp.
Figure B
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