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Model CQS24120-12
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---E--- Load 50%
—:—0—'- Load 0% input Input Current
N Voitage [A]
14 N v Load 0% |Load 50%|Load 100%
12 \> J 0.0 0000 | 0.000 | 0.000
< Oy S 4.0 0.000 | 0.000 | 0.000
E 10 8.0 0.000 | 0000 | 0.000
§ 8 12.0 0.000 | 0.000 | 0.000
5 AN 16.0 0.002 | 0002 | 0.002
g s N TS 172 0216 | 4527 | 9.150
s — \‘31‘\? 18.0 0208 | 4332 | 8730
, o Q\H 20.0 0203 | 3915 | 7.860
QY \ 240 0200 | 3280 | 6.560
0 8—n—n- = : 28.0 0202 | 2.850 | 5.620
0 10 20 30 40 50 32.0 0205 | 2518 | 4.940
Input Voltage [V] 36.0 0208 | 2268 | 4.484
40.0 0213 | 2066 | 3.990
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 CQS24120-12
Temperature 25°C
tem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVoit. 18V | 2.Values
-~-EF-- InputVoit 24V
—:—O—-- InputVolt 36V Load Input Current [A)
Current input Voit. | Input Voit. | Input Voit.
Al 18(V] 24|V] 36[V]
0.0 0.208 0.198 0.208
< 20 1.558 1.220 0.888
€ 4.0 2.936 2.250 1.577
§ - 6.0 4.332 3.281 2.268
§. 8.0 5.760 4.346 2.968
£ 10.0 7.230 5.450 3.687
12.0 8.730 6.560 4484
13.2 9.660 7.220 4.870
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Model CQS24120-12

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—-- |nputVolt. 36V Load Input Power [W]
250 Current input Volt. | input Volt. | Input Vok.
Q A 18v] | 24v | 38m
200 N 0.0 37 48 75
g \] 20 28.2 29.3 32,0
8 150 40 53.1 54.2 56.8
§ 6.0 78.3 79.0 81.6
5 100 \\ 8.0 104.2 104.7| 1072
£ \\ 10.0 1304| 1308| 1329
\\ 12.0 1570| 1570 1587
50 N 13.2 1745| 173.7| 1754
\ - - - -
0 — - - -
o 4 8 12 — - . .
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CQS24120-12
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry _Figure A

Object
1.Graph 2 Values

---gF-- Load 50%
—A—— Load 100% Input Efficiency
100 ~ Voitage [%]
\‘ M Load 50% | Load 100%
92 Q?—'* = 17 92.1 91.5
N

g 84 \\ \\ 18 92.2 91.8
> ‘\ \\ 20 92.0 91.9

76 N 24 91.3 91.8
g 68 N, 30 89.8 91.3
w t A\ ) 884 90.8

60

\: \\ 40 86.9 90.2
82 N :\ - -
N
44
10 20 30 40 50
Input Voitage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10130
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Model CQS24120-12

Temperature 25°C

item Efficiency (by Load Current) _| Testing Circuitry Figure A
Object
1.Graph —A—— InputVoit. 18V | 2.Values
---EF-- InputVoit 24V
—-—O—-- InputVoit 36V Load Efficiency [%)
100 \ Current input Voit. | Input Voit. | Input Voit.
‘ Al 18{V] 24)V] 36[v]
82 2 .o —-9- N\ 0.0 - - -
— 84 O N 2.0 86.0 82.6 755
R . N
E; — A 40 90.8 88.9 84.8
c 78 ¥ A 6.0 922 91.3 88.4
é N\ 8.0 92.3 91.9 89.7
w es \
) 10.0 92.2 91.9 90.4
60 R 12.0 91.8 91.8 90.8
52 O 13.2 90.9 91.3 90.4
N -
44 - - - -
0 4 8 12 — - - "
Load Current [A]

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

-5 - BC-10130




— CO$EL

SEEH

Model CQS24120-12
Temperature 25°C
item Line Regulation Testing Circuitry Figure A
Object | +12V12A
1.Graph 2 Values
---EF-- Load 50%
—2A—— Load 100% Input Output Voltage
S Voitage \J]
123 N \ ™ Load 50% | Load 100%
12.2 \‘ \ 17 12.025 12.025
% \ N\ 18 12.025 12.025
g Y 20 12.025 12.025
< 120 - —a 24 12.026 12.025
5 N N 30 12.025 12.024
g 18 \ 36 12.025 12.024
1.8 S A 40 12.025 12.024
N - - -
1.7 ?\ :\ — - -
N
118
10 20 30 40 50
input Voltage [V]
Note: Slanted line shows the range of the rated
input voitage.
- 6 - BC-10130
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Load Current [A]

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

Model CQS24120-12
Temperature 25°C
Item Load Regulation Testing Circuitry _Figure A
Object | +12v12A
1.Graph —aA— InputVoit. 18V | 2.Values
---EF-- InputVolt. 24V
—:=0—-- InputVoit. 38V Load Output Voltage [V]
Current Input Vokt. | Input Voit. | Input Voit.
123 N W | e | 2ev | sem
12.2 ) 0.0 12.024 | 12.025 | 12.024
) O 2.0 12.024 | 12.025 | 12.024
g 12.1 40 12.025 | 12.025 | 12.024
S 1o ————u—a—J 6.0 12.025 | 12.025 | 12.024
3 0 N 8.0 12.025 | 12.025 | 12.024
3 10.0 12.025 | 12.025 | 12.024
18 Q 12.0 12025 | 12025 | 12.024
"7 R 13.2 12.025 | 12.025 | 12.024
N — - - -
116 - - - -
0 4 8 12 _ _ _ _
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Model CQS24120-12

item Dynamic Load Response

Object +12V12A

Input Voit. 24 V
Cycle 5§ mS

Load Current

Min. Load (0A) «——s

Load 100% (12A)

200mV/div

Min. Load (0A) «——»

Load 50% (6A)

200mV/div

Load 50% (6A) «——
Load 100% (12A)

200mV/div

Temperature 25°C
Testing Circuitry Figure A
t. t; = 50ps
Li-
t
200us/div 200us/div
200ps/div 200ps/div
200ps/div 200us/div
8 - BC-10130
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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]
TR
T

Fig.Complex Ripple Wave Form

Model | CQS24120-12
Temperature 25°C
Item Ripple Voitage (by Load Current) Testing Circuitry _Figure B
Object | +12v12A .
1.Graph 2.Values
—24A— InputVoit. 18V
—-—0—-- InputVolt 38V Load Ripple Voltage [mV]
100 < Current input Volt. Input Voit.
%0 _ Al 18 [V] 38 (V]
s 80 N 0.0 10 10
E L < 2.0 10 10
® N 4.0 10 10
g 80 N 8.0 10 10
> % N 8.0 10 10
g AN 10.0 10 10
@ 30 . 12.0 10 10
20 N 132 10 10
104——4—a—4—0—4—n - - -
0 1T T 1T 1T N — - -
4 8 12 _ _ ~
Load Current [A]
Measured by 100 MHz Oscilloscope.
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Model CQS24120-12
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V12A
1.Graph 2.Values
—4A— InputVoit 18V
—-=O—-- InputVolt. 36V Load Ripple-Noise [mV]
100 < Current Input Voit. Input Voit.
20 \\\ [A] 18 [V] 38V
80 N 0.0 10 10
g 7o N 2.0 10 15
8 e AN 40 15 15
L) 50 3\ 6.0 15 15
% AW 8.0 15 15
40 AN
a N\ 10.0 15 15
€ 4 N
< 12.0 15 15
20
— -~ & 13.2 20 15
10 g F N - - -
ol L - - -
0 4 8 12 — ~ 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.
vy
Ripple
Noise{mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10130
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Model CQS24120-12
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V12A
1.Graph 2.Values
---B--- Load 50%
—4—— Load 100% Ambient Ripple Voltage
100 Temperature [mV]
20 [ \ NN °C} Load 50% | Load 100%
AN AN
N 40 10 10
S 8 AN
E 70 N -20 10 10
L\ \
] 60 N \C 0 10 10
g 50 \\ 25 10 10
r . AN 40 10 10
40 N AN
a8 AN \ 60 10 10
@ 30 AN N 85 10 10
20 X N - -
\ N
10 P hd - .
0 AN 1 - N
60 -20 20 60 100 — -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

1
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Model CQS24120-12

item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V12A
1.Graph —A—— InputVoit. 18V | 2.Values
---EF-- InputVoit 24V
—-=0—-- InputVoit 36V Ambient Output Voitage [V]
< Tempefature Input Volit. | Input Voit. | Input Volt.

123 N N3 [*C] 18V] | 24]v] | 36V]
12.2 (N N -40 12.023 | 12.023 | 12.023
% Q \ 20 12026 | 12.027 | 12.027
g 121 . 0 12.029 | 12.029 | 12.029
S 120 - —a—an Nl | 25 12.026 | 12.026 | 12.026
5 AN 40 12022 | 12.021 | 12.021
§ 1.9 < \ 60 12014 | 12013 | 12.012
138 N < 85 12.000 | 11.998 | 11.996

1.7 A ] — - - -

N\ . - - - -

116 A - - - -

0 -20 20 60 100 — . . .

Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10130
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Model CQS24120-12

ltem Output Voltage Accuracy | Testing Circuitry Figure A

Object +12V12A

1.0utput Voitage Accuracy

This is defined as the value of the output voitage, 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 - 12A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

* Output Voltage Accuracy (Ration) = Output Voktage Accuracy x 100
Rated Output Voltage
2 Values
tem Temperature| Input Output Output Voltage Accuracy
[°C] Voitage[V] CurrentfA] | Voitage{V] | Value [mV] | Ration [%]
Maximum Voltage| 0 18 12 12.029
— 17 $0.1
Minimum Voltage 85 36 12 11.996

- 13 - BC-10130
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Model CQS24120-12
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Object +12V12A
1.Graph 2 Values
Time since Output
start Voitage
12.3 [H] M
12.2 0.0 12.026
= 21 05 12.024
E 1.0 12.024
] 12.0 20 12.024
§ 119 30 12.024
3 18 40 12.024
5.0 12.024
17 6.0 12.024
116 7.0 12.024
0 2 4 6 10 8.0 12.024
Time [H]
Input Voit. 24V
Load 100%
- 14 - BC-10130
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Model CQS24120-12
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +12V12A
1.Graph Input Voit. 24V
[ Load 50% ]
Output
Voit.
[2vidw]| |
0
[ Load 100%
Output (
Voit.
[2viaw]i T
0
Input
Volt.
0 . . -
[10V/div) Time [20mS/div) Time [20mS/div]
2 Values [mS]
Load Time Td Tr Ts Th T
50 % 89 42 13.1 0.2 0.5
100 % 89 43 13.2 0.2 0.2
Output R e =N
Voit 0%, I N\
A~ tE=———1 el et
Input __ ii
¥
«—T > i
- 15 - BC-10130
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Ambient Temperature [°C]

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

Model CQS24120-12
Minimum Input Voltage
Item for Regulated Output Voitage Testing Circuitry Figure A
Object | +12V12A
1.Graph 2.Values
---EF-- Load 50%
——A— Load 100% Ambient Input Voltage
50 < Temperature M
N [°c] Load 50% | Load 100%
40 [\ N 40 154 15.4
= N\ \ -20 15.4 15.5
\ N
g. %0 N \ 0 15.5 15.4
S N ) 25 15.5 15.5
3 5 \ N 40 15.5 15.6
£ \ AN 60 15.6 15.7
~——* = 85 156 15.8
10 N N — -
A\ N\
o LI\ A - :
-60 -20 20 60 100 ~ -

16 -
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Model CQS24120-12

Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V12A
1.Graph ———— InputVolt. 18V | 2.Values
Input Voit. 24V
— nput Voit. 36V Output Load Current [A]
18 Voltage Input Voit. | Input Voit. | Input Voit.
X M 18{v] 24{v] 36[V]
2 § 12.0 13.96] 1433] 15.05
= ~ 114 13.90| 1420] 1500
g ~ 10.8 13.78 14.23 14.96
S 8 9.6 13.65 14.12 14.88
§ 8.4 1355| 14.08| 14.84
S 4 7.2 13.50 14.02 14.86
0 - - - -
0 4 8 12 16 20 _ _ j _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
When the output voltage fell lower than 9.6V, the unit
shuts off output by operating low voltage protection.
- 17 - BC-10130
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Model CQS24120-12

item Overvoltage Protection .| Testing Circuitry Figure A
Object | +12v12A
1.Graph ——A—— InputVolt. 18V |2.Vvaluves
---E--- InputVolt 24V
—'—O0='" InputVott 36V Ambient Operating Point [V]
16.0 < Temperature | Input Voit. | Input Voit. | Input Voit.
\ \\ [rcl 18v] | 24M | 38V
N -40 1477 1476 1476
,E_: \ N\ -20 1470 14.70] 1470
g 10 \ 0 1469| 1469] 1469
> - \; 25 1462| 1462]| 1462
® N 40 1461| 1461] 1458
3PS B AN ) 60 1451 1451| 1451
\ O 85 1444 1445| 14.44
N
N _ - - -
130 \ ) - - - -
-60 -20 20 60 100 - - - -
Ambient Temperature [°C]
Load 0%

Note: Slanted line shows the range of the rated
ambient temperature.
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Temperature Chamber
) T [ [ [ or—
. A
Supply fl Oscilloscope
— 1
L |
1 Relay Unit
>
1 o
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT C
+S ¢
[ ; RC -
fhiantll P9 c2 T -
S ¢
220u N vour D2 \A/ {
t---—-o-- a
1.5ms0Q | L] OsciMoscope
Comxial cable |_! J%R Bw:100MHz
e s Ic\é
; } Re50Q

Figure B
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