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Mode! CQS24033-40 :
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
q Voltage Al
14 N \Y] Load 0% |Load 50%]|Load 100%
12 A N 0.0 0.000 | 0.000 | 0.000
< ¢ g 4.0 0.000 | 0.000 | 0.000
€ 10 i N 8.0 0.000 | 0.000 | 0.000
§ 8 ) ) 12.0 0000 | 0.000 | 0.000
5, R\ N 16.0 0.000 | 0.000 | 0.000
£ N Y 17.2 0.182 | 4.184 | 8.450
4 ; 18.0 0.167 | 3976 | 8.000
) N3 5. a- 20.0 0.145 | 3598 | 7.180
\ & + 24.0 0132 | 3.011 | 6.086
0 B—u—n- Lom 2= -0 28.0 0.131 | 2610 | 5.180
0 10 2 30 40 50 320 0128 | 2302 | 4548
Input Voltage [V] 36.0 0123 | 2066 | 4.080
40.0 0121 | 1.880 | 3.691
Note: Slanted line shows the range of the rated - - - -
input voitage. _ _ _ _
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CQS24033-40

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

Model
Temperature 25°C
item input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A— InputVolt 18V |2.Values
---EF-- InputVoit 24V
—--O0—-- InputVolt. 36V Load Input Current [A]
Current Input Vot | Input Volt. | Input Voit.
" N w_ | 1ev | 2ev | 3
12 \Q 0 0.167 | 0132 | 0.123
< \ 8 1679 | 1.262 | 0882
E 10 N 16 3216 | 2424 | 1.669
§ 8 20 3976 | 3.011 | 2066
3 . - 24 4780 | 3595 | 2.452
£ - 32 6390 | 4780 | 3.266
o \*_ )
4 A P TTaN 40 8.000 | 6.000 | 4.080
2 Zo- 3 o N \\ 44 8820 | 6610 | 4.476
o kL | - . . .
0 10 20 30 40 50 - - - .
Load Current [A]
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Note: Slanted line shows the range of the rated
load current.

Model CQS24033-40
Temperature 25°C
item Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —2A—— InputVoit 18V | 2.Values
---EF-- |InputVoit 24V
=—-—0O—-- InputVoit. 36V Load Input Power [W]
250 \ Current Input Volt. | Input Volt. | Input Volt.
\ Al 18{V] 24)V] 36{V]
200 \\ 0 30 3.2 45
N
g \ 8 30.3 30.3 31.7
% 150 ) 16 58.0 58.3 60.0
% 20 71.9 722 743
o
5 100 ) X\ 24 86.2 86.4 88.7
£ \\ 32 114.8 115.1 117.2
\\ 40 144 4 144.3 146.4
50 N 44 1594| 1592] 161.3
't/ \ - - - -
0 «’ - - N -
0 10 20 30 40 50 — - " -
Load Current [A]
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Model CQS24033-40
Temperature 25°C

Item Efficiency (by input Voitage) Testing Circuitry Figure A

Object
1.Graph 2.Values

---FF-- Load 50%
—A—— Load 100% Input Efficiency
100 ~ Voitage [%]
< M Load 50% | Load 100%
o2 L 17 914 91.2
N

F o N \\ 18 91.7 91.3
> ‘\ ‘\ 20 91.9 91.6
e | N 24 91.3 914
é 68 A 30 90.0 90.9
w } A 38 88.7 90.0

60

\2 \ 40 88.0 89.5
52 N :\ - - -
N
44
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voitage.
- 4 - BC-10128
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Model CQS24033-40

Temperature 25°C

Item Efficiency (by Load Current) .| Testing Circuitry Figure A
Object
1.Graph —24A—— InputVoit. 18V | 2.Values
---EF-- InputVolt 24V
—-—O—-- InputVoit 36V Load Efficiency [%]
100 Current Input Volit. | Input Voit. | Input Voit.
Al 18{v] 24|V] 36{V]
%z B 0 - - -
- N
F o ot \] 8 87.1 87.2 83.2
%- N 16 90.9 90.5 87.9
c 76 A 20 91.7 91.3 88.7
é N\ 24 918 | 916 | 892
17] 68 \
) 32 91.8 91.6 90.0
60 R 40 91.3 91.4 90.0
52 O 44 90.9 91.1 89.9
N — - - -
44 - - - -
0 10 20 30 40 50 — - - N

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
input voltage.

Mode! CQS24033-40
Temperature

item Line Regulation Testing Circuitry _Figure A

Object +3.3V40A
1.Graph 2 Values

---EF-- Load 50%
—24A—— Load 100% Input Output Voltage
Voitage M

338 N \Y| Load 50% | Load 100%

3.34 A 17 3.302 3.302
2 ~ 18 3.302 3.302
S 332
8 20 3.302 3.301
S 330 o . 24 3.302 3.301
5 & 30 3.302 3.301
g3 ~
3 36 3.301 3.301

328 ‘ 40 3.301 3.301

\\
3.24 \\ - -
322
10 20 30 40 50
input Voltage [V]
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Load Current [A]

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

Model | CQS24033-40
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object | +3.3V40A
1.Graph —2A—— InputVoit 18V | 2.Values
---Er-- InputVott. 24V
— 0=~ InputVoit. 36V Load Output Voltage [V]
< Current Input Volt. | Input Voit. | Input Voit.
3.38 N Al 18V | 24V | 36V]
334 \\\ 0 3301 | 3301 | 3.301
% \ 8 3302 | 3301 | 3.301
g% < 16 | 3302 | 3.302 | 3.301
S 3308—r= PN 20 3302 | 3.302 | 3.301
3 N 24 3302 | 3.302 | 3.301
3 328 32 3302 | 3.302 | 3.301
3.26 s 40 | 3302 | 3301 | 3.301
3.24 \Q 44 3301 | 3301 | 3.301
3.22 - - - -
0 10 20 30 40 - 50 - - - -
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Mode! CQS24033-40

ltem Dynamic Load Response

Object +3.3V40A

input Voit 24 V
Cycle 5§ mS

Load Current

Min. Load (0A) «——

Load 100% (40A)

100mV/div

Min. Load (0A) «——s
Load 50% (20A)

100mV/div

Load 50% (20A) «—

Load 100% (40A)

100mV/div

Temperature 25°C
Testing Circuitry Figure A
ti. &2 = 50ps
I)»
t
200ps/div 200ps/div
200ps/div 200ps/div
200ps/div 200yps/div
8 - BC-10128
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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]

v | 1 | |

ORI

Fig.Complex Ripple Wave Form

Model CQS24033-40
Temperature 25°C
Item Ripple Voitage (by Load Current) Testing Circuitry Figure B
Object +3.3V40A
1.Graph 2.Values
—2A—— InputVoit 18V
—:-=O—-- InputVolit 36V Load Ripple Voitage [mV]
100 ~ Current Input Voit. Input Voit.
00 N \\ (Al 18 MV 36 [V
S 80 \ 0 5 5
E . AN 8 5 5
- 70 N
(] 60 AN 16 5 5
g 50 \ 20 5 5
> AN 24 5 5
2 o N
a8 O 32 5 5
® 30 R 40 5 5
20 N 44 5 5
10 O - . ;
0 ® g ! - - -
0 10 20 30 40 50 _ _ -
Load Current [A]
Measured by 100 MHz Oscilloscope.
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Ripple

Noise[mVp-p]

Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.

Fig.Complex Ripple Noise Wave Form

Model CQS24033-40
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure B
Object +3.3V40A
1.Graph 2 Values
—2A— InputVoit 18V :
—-=O—-- InputVoit 36V Load Ripple-Noise [mV]
100 < Current Input Voit. input Voit.
%0 " [A] 18 (V] 386 V]
0 10 5
80 \
Z 1 < 8 10 10
2 e O 16 15 15
% \ 20 15 20
Z 50 AN
Py N 24 15 25
Q 40 S\
En. N\ 32 15 25
30
40 30 25
RB—T16—
20 a3 Al _ 44 35 30
10 = o — ; ;
0 - - -
0 10 20 30 40 50 _ _ _
Load Current [A]
Measured by 100 MHz Oscilloscope.

BC-10128
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Model CQS2403340

item Ripple Voltage (by Ambient Temp.) .| Testing Circuitry Figure B
Object +3.3V40A
1.Graph 2.Values
---EF-- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
60 < Temperature [mV]
< [°C] Load 50% | Load 100%
< 5 q 40 5 5
E N -20 5 5
o 40 N 0 5 5
g N 25 5 5
% % 3 40 5 5
N
60 5 5
= 20
@« \ 85 5 5
A
10 AV - - -
N A A - - :
(] - . N
-60 20 20 60 100 — N R

Ambient Temperature [°C]
Input Volit. 24V

Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
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Model CQS24033-40
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +3.3V40A
1.Graph —A—— InputVolt 18V |2.Values
---Er-- InputVoit 24V
—-=0—-- InputVoit. 36V Ambient Output Voltage [V]
S Temperature | Input Voit. | input Vot. | Input Vok.
3.36 N N ['Cl 18[V] | 24{v] | 36V]
334 (N N -40 3301 | 3301 | 3301
¥ N
2 N \ 20 3302 | 3302 | 3.302
g 332 Y 0 3302 | 3.302 | 3.302
S 230 | S—t—=a N 25 3302 | 3302 | 3.302
5 AN 40 3.301 | 3.301 | 3301
g 32 N
a N\ A 60 3299 | 3209 | 3.299
3.26 N T 85 3206 | 3295 | 3.295
3.24 A ] — - ' _
N N - - - -
3.2 AN - - - -
-60 20 60 100 = - " -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10128
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Model CQS24033-40
item Output Voltage Accuracy Testing Circuitry Figure A
Object +3.3V40A

1.Output 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
LoadCurrent : 0 - 40A
* Output Voitage Accuracy = +(Maximum of Output Voitage - Minimum of Output Voltage) / 2
* Output Vottage Accuracy (Ration) = Output Voltage Accuracy  , 404
Rated Output Volitage
2.Values
tem Temperature| Input Output Output Voltage Accuracy
[°C] Voitage[V] | CumentfA] | Voitage[V] | Value [mV] | Ration [%]
Maximum Voltage 0 18 3.302 +4 0.1
Minimum Voltage 85 36 3.295 )

13 -
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Model CQS24033-40
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Obiject +3.3V40A
1.Graph 2.Values
Time since Output
start Voltage
3.38 H] \4
3.34 0.0 3.302
'% 232 05 3.301
5 10 3.301
s 3% 20 3.301
’é 3.28 3.0 3.301
3 326 4.0 3.301
50 3.301
3.24 6.0 3.301
322 7.0 3.301
0 2 4 6 10 8.0 3.301
Time [H]
input Volt 24V
Load 100%

14 -
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Model CQS24033-40
Temperature 25°C
item Rise and Fall Time Testing Circuitry _Figure A
Object +3.3V40A
1.Graph input Volt. 24V
[Load 50% ]
Output
Voit.
[0.5viaw]| |
ol
[ Load 100%
Output
Voit.
[0.5viaw]| |
ol
Input
Voit.
0
[10V/div] Time [20mS/div] Time [20mS/div]
2. Values [mS]
Load Time] Td Tr Ts Th Tt
50 % 9.1 5.2 14.3 0.2 0.1
100 % 9.2 5.4 146 0.2 0.1
Output ) e | —
Voit 10 | X N\
A1 jE———=- =k 5
Input __ i
Voit T
P Td\ . TL ' ' Th] T¢
i
T8 ii
- 15 - BC-10128
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Model CQS24033-40
Minimum Input Voltage
item for Regulated Output Voltage Testing Circuitry Figure A
Object +3.3V40A
1.Graph 2.Values
---EF~-- Load 50%
—2A—— Load 100% Ambient Input Voltage
50 < Temperature M
| O °c] Load 50% | Load 100%
w© (\ N 40 153 154
= N \ 20 15.4 15.4
\ N
E!f, 20 \\ \ 0 15.4 15.5
S N N 25 15.5 15.5
3 A\ 40 15.6 15.5
20 N
£ N\ 60 15.6 15.6
s N 85 157 5.7
10 N - -
N \
\ S = :
0 - R
80 20 20 60 100 — "

Ambient Temperature [°C]

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

16 -
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Model CQS24033-40

Temperature 25°C

item Overcurrent Protection .| Testing Circuitry _Figure A
Object +3.3V40A
1.Graph ——— InputVoit 18V | 2.Values
input Voit. 24V
—  nputVoit. 36V Output Load Curent [A]
50 Voltage input Vok. | Input Vot. | Input Voi.
\J] 18{V] 24V 36{v]
4.0 N 3.30 46.73| 47.72| 4859
= N 3.14 4669| 4772] 4859
g 3.0 I 2.97 4668| 47.72| 4864
S 2.64 46.79| 4782] 4880
3 20 2.31 4698| 48.10] 49.09
§’ 2.20 47.14] 4825| 49.31
10 - - - .
0.0 _ . - -
() 20 40 60 — X - §
Load Current [A] - . - .
Note: Slanted line shows the range of the rated - - - -
load current.

When the output voitage fell lower than 2.805V, the unit
shuts off the output by operating low voitage protection.

- 17 - BC-10128
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Model CQS24033-40
Item Overvoltage Protection Testing Circuitry Figure A
Object +3.3V40A
1.Graph —A—— InputVolt 20V |2.Values
---EF-- InputVoit 24V
— =O0—"- InputVolt 36V Ambient Operating Point [V]
5.0 q Temperature | Input Vokt. | Input Vokt. | Input Voit
48 O [°cl 20V] | 24V | 38V
.8 N N 40 427 427 4.27
2 N \ 20 427| a27| 427
§ 42 i\rH—-u—u——u-—AQ- 0 4.28 4.28 4.28
2 00 N \ 25 428] 428] 428
' N 40 4.28 4.28 4.28
4 38 N X 60 a21| - 427| 427
36 X N 85 4.27 427 427
34 i\ NN ~ - » -
N
32 N\ } - - - -
3.0 — - R -
-0 -20 20 60 100 = N - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10128
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Temperature Chamber
Switch |—»! Power Supply k—1— mocw '?{‘v‘
Dcs.m Power Meter
‘-I
— 1
- |
»  Relay Unit
>
——> DVM
Data Acquisition/Control Unit
Figure A
input Pin Output Pin
Measuring
board
+VIN +VOUT g/
+S «
DC M RC L
Input c1 . T Load
=S
VN vout $22¥ |
o H
1.5m 50Q T 4 Oscilloscope
Coudal cable | J%R Bw: 100MHz
|<__52'm; i CIE
: | R=50Q
e ___1C=0010F
Figure B
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