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Model CQS24050-28
Temperature 25°C
Item Input Current (by input Voltage) Testing Circuitry Figure A
Object
1.Graph —A— Load 100% | 2.Values
---EF-- Load 50%
—:—0—-- Load 0% Input Input Current
N Voltage [A]
14 N ™M Load 0% |Load 50%|Load 100%
12 X N 0.0 0.000 | 0.000 | 0.000
< X J 40 0.000 | 0.000 | 0.000
€ 10 0 AV 8.0 0.000 | 0.000 | 0.000
5 8 12.0 0000 | 0000 | 0.000
5 AR EEER! 16.0 0.000 | 0.000 | o0.000
e s X \ 172 0130 | 4.354 | 9.500
4 - ‘m&r 18.0 0.117 | 4.160 | 8.540
) 18] B 20.0 0113 | 3756 | 7.660
A ﬁ + 24.0 0107 | 3.142 | 6.380
0 B—u—n- P 28.0 0.104 | 2714 | 5.480
0 10 20 30 40 50 320 0102 | 2388 | 4.790
Input Voltage [V] 36.0 0.100 | 2150 | 4.282
40.0 0100 | 1.944 | 3.870
Note: Slanted line shows the range of the rated - - - -
input voitage. _ _ _ _
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Model | CQS24050-28
Temperature 25°C
item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A InputVot. 18V |2.Values
---EF-- InputVot 24V
—-—O—-- InputVoit 36V Load Input Current [A]
Current input Volit. | Input Voit. | Input Volt.
14 N W | 1ev | 2em | 38
2 N 0.0 0.117 | 0.107 | 0.100
< \ 35 1123 | 0.860 | 0.606
B Ng o8 a1 [ 2se i
S g . . . .
S 4N\1_o 140 | 4160 | 3142 | 2.0
e e UT% 175 5240 | 3937 | 2659
4 q%é dnd 210 6320 | 4730 | 3212
, N 24.5 7.400 | 5530 | 3.729
R 28.0 8540 | 6.380 | 4.282
0 " 315 9.700 | 7.220 | 4.850

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 CQS24050-28
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt 24V
~-=O—-- InputVoit 36V Load Input Power [W]
250 \ Current Input Voit. | Input Voit. | Input Volt.
\ [A) 18{V] 24(V] 36[V]
200 \i 0.0 21 26 37
g \ 35 20.2 206 21.8
% 150 Y 7 7.0 38.4 388 406
g 10.5 56.7 §7.2 58.7
5 100 ,.-’ \\ 14.0 75.2 75.6 77.4
£ A O 17.5 94.3 94.5 96.2
N 21.0 113.7 1138 1152
50  d N 245 133.3| 1332 1346
28.0 153.6 153.1 154.3
0 315 175.0 1736 1747
(i} 10 20 30 — . . .
Load Current [A]
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Model CQS24050-28
Temperature 25°C
item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-=--g--- Load 50%
—24A—— Load 100% Input Efficiency
100 q Voitage [%]
\‘ \| Load 50% Load 100%
92 = 17 92.5 90.7
N
g 84 \\ \\ 18 92.9 91.0
A\ AN 20 92.8 91.1
g 76 N N
N 24 92.4 913
é 8 N 30 91.5 91.0
uw } A 36 0.3 90.6
60
\: \\ 40 89.4 90.1
52 N :\ - - -
N
44
10 20 30 40 50
input Voitage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10129
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Note: Slanted line shows the range of the rated
load current.

Model CQS24050-28
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A— InputVolt 18V | 2.values
---EF-- InputVoit 24V
—-—O0—-- InputVoit 36V Load Efficiency [%]
100 Current input Volit. | Input Voit. | Input Volt.
Q Al 18v] | 24v | 38v)
92 V5 = '!-1%-:..*— 0.0 - - -
F o &[° \Q 3.5 866 | 85.1 80.4
) | o R 7.0 91.2 90.1 86.2
g 7 X 10.5 925 91.7 89.4
é 68 A\ 14.0 029 | %24 | 903
w AN 175 927 | 925 | 908
60 E\ 21.0 92.2 92.2 91.1
52 R 245 91.7 91.8 90.8
N 28.0 810 | 913 90.6
44 31.5 89.9 90.6 90.0
0 10 20 30 — . . .
Load Current [A]
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Note: Slanted line shows the range of the rated
input volitage.

Model CQS24050-28
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +5V28A
1.Graph _ 2.Values
: ---EF-- Load 50%
—4A—— Load 100% Input Output Voltage
5.16 g Voitage \4
512 N \] Load 50% | Load 100%
- \\ N 17 5.001 5.001
§ 5.08 N 18 5.001 5.001
& 504 N 20 5.001 5.001
(<] N 24 5.001 5.001
> ——
5 500 A 30 5.001 5.001
g 400 N > 36 5.001 5.001
492 \‘ 40 5.001 5.001
\ 3 - - -
4.88 N N — - -
484
10 20 30 40
Input Voltage [V]
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Model CQS24050-28

Load Current [A]

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

Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object | +5v28A
1.Graph — A InputVot 18V |2.Values
---EF-- InputVolt 24V
—-=0—-- InputVoit 36V Load Output Voitage [V]
516 < Cument | inputvok [ inputvol. | input vor.
512 N [A] 18{V] 24{V] 36[V]
. R 0.0 5001 | 5.001 | 5.001
% 5.08 N 35 5001 | 5001 | 5.001
§ 5.04 N 7.0 5001 | 5001 | 5.001
\ 105 5001 | 5001 | 5.001
2 5. i-—---—-—u-—u—-u—-%n--——— :
‘é‘ 5.00 \ 14.0 5001 | 5.001 | 5.001
3 498 N 175 5001 | 5001 | 5.001
492 A 21.0 5001 | 5001 | 5.001
ees N 245 5001 | 5001 | 5.001
. N 28.0 5001 | 5001 | 5.001
484 315 5001 | 5.001 | 5.001
0 10 20 30 — - - -
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Model CQS24050-28

item Dynamic Load Response

Object +5V28A

Input Voit. 24 V
Cycle 5 mS

Load Current

Min. Load (0A) «——

Load 100% (28A)

100mV/div

Min. Load (0A) «——

Load 50% (14A)

100mV/div

Load 50% (14A) ——s

Load 100% (28A)

100mV/div

Temperature 25°C
Testing Circuitry Figure A
t. t, = 50us
»D(—
t,
200us/div 200ps/div
200ps/div 200ps/div
200ps/div 200ps/div
8 - BC-10129
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Rippie 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

Model CQS24050-28
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry _Figure B
Object +5V28A
1.Graph 2 Values
—2A—— |nputVoit 18V
—:=0="-- InputVoit 36V Load Ripple Voltage [mV]
100 \ Current Input Voit. | Input Voit
0 N [A) 18[V] B M
S 80 \ 0.0 5 5
-§- 70 N\ 56 5 5
N
E, 60 AN 1.2 5 5
5 5o \ 14.0 5 5
r AN 16.8 5 5
é 40 AN 24 5 5
® % 28.0 5 5
20 N 30.8 5 5
10 A\ _ - -
J—e—reere— e e ~ - -
0 10 20 30 — - -
Load Current [A]
Measured by 100 MHz Oscilloscope.
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Model CQS24050-28
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V28A
1.Graph 2 Values
—24A— InputVoit 18V
—:—0—-- InputVoit. 36V Load Ripple-Noise [mV]
100 N Current Input Volit. Input Voit.
20 \‘ [A] 18 [V] 36 [V]
80 \ 0.0 10 20
z 56 10 20
™ > 12 15 25
8 60 AN :
K 50 14.0 15 25
'] ] 16.8 20 30
g 40 PN & 22.4 25 35
m -
—ze-© AT 280 30 35
20¢—e i . 308 30 40
10— ; - : :
ol —1 - - -
0 . 10 20 30 - - -
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
- 10 - BC-10129
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Model CQS24050-28
Item Ripple Voitage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V28A
1.Graph 2 Values
---B-- Load 50%
—4&—— Load 100% Ambient Ripple Voltage
100 < Temperature [mV]
20 Q NN [°C) Load 50% | Load 100%
- A <40 5 5
S 80 AN
£ -20 5 5
= 70 N -
3 60 \\\ \C 0 5 5
25 5 5
S % . Y 40 5 5
% 40 b, \ AN \
a \\\ N 60 5 5
x AN 85 5 5
20 AN N - - -
10 N\ A _ - -
0 B —— — - -
80 -20 20 60 100 _ " "
Ambient Temperature [°C]
Input Volit. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

1
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Model CQS24050-28
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +5V28A
1.Graph ——A—— InputVoit 18V |2.Values
---EF-- InputVoit 24V
—:=O—-- InputVolt 38V Ambient Output Voltage [V]
5.16 ~ Temperature | Input Vok. | input Voit. | Input Vok.
5.12 N ) [Cl 18V] | 24v] | 36V
) \Q \ -40 4.997 4.997 4.997
2. 5.08 < 20 5.000 | 5000 | 5.000
& 504 A ) 0 5002 | 5.002 | 5.002
S A A 25 5.002 5.002 5.002
5.00 e
3 . \ 40 5002 | 5002 | 5.002
3 4% [—IN > 60 5000 | 5000 | 4.999
a2 [ d 85 4996 | 4995 | 4.994
A
4.88 N \J — - - -
4.84 A\ - - - -
60 -20 20 60 100 - - " -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10129
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Model CQS24050-28

ltem Output Voitage Accuracy | Testing Circuitry Figure A
Object +5V28A
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 - 85°C

Input Voltage : 18 - 36V

LoadCuvent : 0 - 28A
* Output Voltage Accuracy = +(Maximum of Output Volitage - Minimum of Output Voltage) / 2

] Output Voitage Accuracy
* Output Voltage Accu Ration) = x 100
ey ( ) Rated Output Voitage
2.Values
ltem Temperature| Input Output Output Volitage Accuracy
[°C] Voitage{V] | CumentfA] | Voitage[V] | Value [mV] | Ration [%]

Maximum Voitage| 25 18 0 *5.002 +4 £0.1
Minimum Volitage 85 38 28 4.994 )

- 13 - BC-10129
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Model CQS24050-28
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +5V28A
1.Graph 2 Values
Time since Output
5.18 start Volitage
5.12 H] M
0.0 5.001
e, 508 05 5.001
s» 5.04 10 5.001
S 5.00 2.0 5.001
B 4906 3.0 5.001
3 4o 4.0 5.001
5.0 5.001
4.88 6.0 5.001
4.84 7.0 5.001
0 2 4 6 10 8.0 5.001
Time [H]
Input Voit. 24V
Load 100%
- 14 - BC-10129
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Model CQS24050-28
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +5V28A
1.Graph Input Voit. 24V
[ Load 50% ]
Vo !
Voit
[vraw)|
0
[ Load 100%
Output
Voit.
[vrdiv)| [
0
Input
Voit.
0 . -
[10Vv/div] Time [20mS/div] Time [20mS/div]
2.Values . [mS]
Load Time Td Tr Ts Th Tf
50 % 8.8 5.0 138 0.2 0.1
100 % 8.8 5.1 13.9 0.2 0.1
Output S m—
Vot 10% " \
b nliatenien i—— 1E-—=—1 i i
Input _ i
pd Td\/Tr\ || /13 /Tf\
1
«— T i
- 15 - BC-10129
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Model CQS24050-28
Minimum Input Voltage

Item for Regulated Output Voltage Testing Circuitry Figure A
Object | +5V28A
1.Graph 2 Values
---EF-- Load 50%
—2A—— Load 100% Ambient input Voltage
50 Temperature M
2D [°Cl Load 50% | Load 100%
© N N 40 15.4 15.4
s N \ 20 153 165
N\ N
§. %0 N \ 0 15.4 15.4
S N \ 25 15.6 15.5
5 A\ 40 15.5 15.6
a 20 N \‘
£ AN ) 60 15.6 15.7
— * 85 15.8 168
10 A\ A
\ -— - -
AN A
N 3 - : :
0 _ - -
-60 -20 20 60 100 = - -

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.
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Mode! CQS24050-28

Temperature 25°C
Item Overcurrent Protection Testing Circuitry _Figure A
Object +5V28A
1.Graph ~——— InputVoit. 18V | 2.Values
input Volit. 24V
Input Voit. 36V Output Load Current [A]

Voitage input Voit. | Input Voit. | Input Voit.

. - M 18V] | 24 | 38M
$ 5.00 33.18 34.43 35.55
% SR 475 33.08| 3430| 3550
£ N 4.50 33.02| 3421] 3538
S 4.00 3289] 3398| 35.10
3 3.50 32.77] 3384 34.87
3 2 3.00 32.70 33.67 34.68
2.80 32.66 33.59 34.58

0 - - - -

0 10 20 30 40 _ _ i _

Load Current [A] - - - -

Note: Slanted line shows the range of the rated - - - -

load current.

When the output voltage fell lower than 4.0V, the unit
shuts off the output by operating low voltage protection.

17 -
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Model CQS24050-28
item Overvoltage Protection Testing Circuitry Figure A
Object | +5V28A
1.Graph —=A—— InputVoit 20V | 2.values
---EF-- InputVoit 24V
—'—O—'" InputVolt 36V Ambient Operating Point [V]
< Temperature | Input Voit. | Input Voit. | Input Vok.
80— N r’cl 20V | 24 | 38V
S 70 \Q -40 6.50 6.50 6.50
P S N e s A S 20 6.52 6.52 6.52
§ 6.0 Y 0 652] 652 6.52
> 50 \\‘ N 25 6.52 6.52 6.52
B AN 40 654| 654] - 6.54
4.0 2 N
g N\ 60 6.53 6.53 6.53
30 . :\ 85 653 653| 653
\ -— - - -
N,
20 AN > - - - -
10 LN Z - - -
60 -20 20 60 100 - _ _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10129
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Temperature Chamber
Eeconic | (1] prwr— =
Supply Power Meter <-| Oscilloscope
1
Y |
P  Relay Unit
>
1> ow
Data Acquisition/Control Unit
Figure A
input Pin Output Pin
Measuring
board
HVIN +VOUT ]/
+8 ¢
DC 7 c
R e
bl P9 c2 -
S 4 |
[z N vour ¢ ZF @/ |
pmm-=——=- 3|
15msoQ | ! 1] Oscioscope
Comdal cable | ! J%R- Bw:100MHz
ke s Ic|§
E | R=50Q
‘ | C=0.01uF

Figure B
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