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Model CQS48120-14

Temperature 25°C
ltem input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —aA—— Load 100% | 2.Values
---EF-- Load 50%
——0—-- Load 0% Input Input Current
10 Voltage [A]
N N I\ Load 0% |Load 50%|Load 100%
8 \\ Q 0.0 0.000 0.000 0.000
< N \ 8.0 0.000 | 0.000 | 0.000
5 o I N 16.0 0.000 | 0.000 | 0.000
§ N\ 24.0 0.000 | 0.000 | 0.000
5 33.0 0.000 0.000 0.000
g N = AN 35.2 0101 | 2578 | 5200
\\. . 36.0 0.101 2.524 5.090
2 = e 40.0 0100 | 2274 [ 4580
EN\{a
48.0 0.100 1.910 3.809
0B8—n—8—n— e =-B- a 60.0 0099 | 1.546 | 3.060
0 20 40 60 80 70.0 0101 | 1346 | 2642
Input Voltage [V] 76.0 0.105 1.248 2.435
80.0 0.107 1.193 2.322
Note: Slanted line shows the range of the rated - - - -
input voltage. _ i R N
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Model CQS48120-14

Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVolt. 36V | 2.Values
---E--- InputVolt. 48V
—:—O—-- InputVolt. 76V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt.
N [A] 36[V] 48[V] 76[V]
\\ 0.0 0.101 0.100 0.105
8 N
< \ 28 1.054 0.813 0.555
§ 6 N 5.6 2.025 1.542 1.015
3 /%/4 7.0 2.524 1.910 1.248
-~ 8.4 3.021 2.284 1.482
=} N Aol
g4 // S 112 4035 | 3036 | 1953
, /4/,4:1' .-F° ‘: 1. )\\,, -0 14.0 5.090 3.809 2435
(g.—-ﬁ lo-=T7° N 15.4 5.640 4.214 2.684
e S .
o =] - . - -
0 4 8 12 16 _ _ _ _
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 CQS48120-14
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 36V | 2.Values
---EF-- InputVolt. 48V
——0—-- Input Volt. 76V Load Input Power [W]
250 Current Input Voit. | Input Volt. | Input Volt.
\\ [A] 36[V] 48[V] 76[V]
200 \ 0.0 3.7 48 8.0
g 28 38.0 39.0 423
5 150 2\ 56 730 738| 770
(<] 7 7.0 90.7 91.7 94.7
a8 2/
-] ? 8.4 108.7 109.3 112.5
£ N 11.2 145.3 145.7 148.9
Py \ 14.0 183.1 182.6 185.3
50 rd 15.4 2028| 201.8] 2040
| AN — - - -
0 & = 5 . )
0 4 8 12 16 _ _ _ _
Load Current [A]
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Input Voltage [V]

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

Model CQS48120-14
Temperature 25°C
Iltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---fF-- Load 50%
—4&—— Load 100% Input Efficiency
100 N < Voltage [%]
N N I\ Load 50% Load 100%
82 %\ﬁ*—ﬁ- - 35 92.5 91.5
= 84 N \ 36 92.7 91.6
= N 40 92.6 918
g 76 ‘ 48 916 91.9
£ g N\ 55 91.3 91.5
i N AN 60 90.8 914
60 N \\\\ 70 89.3 90.8
52 N 76 88.8 90.5
N
N 80 88.2 90.3
44 N
20 40 60 80
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load current.

Note: Slanted line shows the range of the rated

Model CQS48120-14
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——aA—— InputVolt. 36V |2 Values
---fF+--- InputVoit. 48V
—-—0—'— InputVolt. 76V Load Efficiency [%)
100 < Current Input Volt. | Input Volt. | Input Volt.
(Al 36vV] | 48[v] 76[V)
92 f/é‘ﬂ: - g T:H 0.0 - - -
< 84 R \ 2.8 887 | 864 | 796
°§ o \ 5.6 92.1 91.1 87.3
g > 7.0 92.7 91.6 88.8
EE‘: 68 8.4 92.8 92.3 89.6
AN 1.2 925 | 922 90.2
60 N 14.0 91.6 91.9 90.5
52 N 154 91.0 91.5 90.5
N\ - - - -
44 - - - -
0 4 8 12 16 _ _ _ _
Load Current [A]
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Input Voltage [V]

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

Model CQS48120-14
Temperature 25°C

item Line Regulation Testing Circuitry Figure A

Object +12V14A
1.Graph 2.Values

---EF-- Load 50%
—2%4—— Load 100% Input Output Voltage
Voltage A%
123 K Q M Load 50% | Load 100%
122 (Y N 35 12.019 12.019
: N N

% N \ 36 12.019 12.018
4 12.1 < 40 12.019 12.018
S 120 B - 48 12.019 12.017
5 N ] 55 12.020 12.017
8 119 A \
3 N 60 12.020 12.017

11.8 N N 70 12.020 12.017

(N N 76 12.020 12.016
11.7 N
N \ 80 12.020 12.016
1.6
20 40 60 80
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Model CQS48120-14
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V14A
1.Graph ——A—— InputVolt. 36V | 2.Values
---E-- InputVolt. 48V
—=0—"~ Input Volt. 76V Load Output Voltage [V]
Current Input Volt. | Input Voit. | Input Volt.
12.3 s [A] 36[V] 48[V] 76[V]
12.2 W) 0.0 12.017 | 12.019 | 12.018
= O 2.8 12.017 | 12.018 | 12.018
g 12 < 56 | 12017 | 12018 | 12.018
§ 12.0 ¥ L n 1::!:;———!——%# 7.0 12.017 | 12.018 | 12.018
3 o \\ 8.4 12.017 | 12.018 | 12.018
3 11.2 12.017 | 12.017 | 12.018
11.8 s 14.0 12.017 | 12.017 | 12.017
1.7 N 15.4 12.017 | 12.017 | 12.017
R - - - -
11.6 - - - -
0 4 8 12 16 . - _ _

Load Current [A]

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

CQS48120-14

Iltem

Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object

+12V14A

Cycle

Min. Load (0A) «—
Load 100% (14A)

Min. Load (0A) «—
Load 50% (7A)

Load 50% (7A) ——
Load 100% (14A)

Input Volt. 48V

100 mS

t. t; = 50us

Load Current i
91

¥

tz

500mV/div

100us/div 100us/div

500mV/div

100ps/div 100pus/div

500mV/div

100ps/div 100us/div
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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

Model CQS48120-14
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V14A
1.Graph 2.Values
—A— InputVolt. 36V
—=O—-- InputVolt. 76V Load Ripple Voltage [mV]
200 - Current Input Volt. Input Volt.
180 \\\ [A] 36 [V] 76 [V]
S 160 ) 0.0 20 20
£ N 2.8 20 20
— 140 N
o 120 N 5.6 21 21
2 100 7.0 18 18
> . 8.4 18 18
— 80 A
g AN 112 15 15
x 60 < 14.0 16 14
40 N 15.4 16 14
20 ’— ﬂ-1=a__+ N\ - - -
ol _ . -
0 4 8 12 16 _ " ;
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Model CQS48120-14
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +12V14A
1.Graph 2.Values
——A—— InputVolt. 36V
——O—-- InputVolt. 76V Load Ripple-Noise [mV]
200 < Current input Volt. Input Volt.
180 \ [A] 36 [V] 76 [V]
160 0.0 30 44
2 100 N 28 32 46
° N 56 34 50
@ 120 N
2 100 7.0 34 52
g \ 8.4 38 56
80 A
o
S i : .a-—\xP’:‘T 11.2 38 64
L o- - —0|—0~ o N 14.0 46 68
40 f r—— CHER 15.4 36 68
20 N - - -
0 - - -
0 4 8 12 16 — ; "
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.
v
Ripple
Noise[mVp-p]
~
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10076
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Model CQS48120-14
item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Obiject +12V14A
1.Graph 2.Values
---EF-- Load 50%
——— Load 100% Ambient Ripple Voltage
200 < Temperature [mV]
180 N\ Y [°C] Load 50% Load 100%
AN N
S ) -40 18 14
S 160 N
E N -20 18 14
140 X N
8) 120 N N 0 18 14
3 AN 25 18 14
S 100 A\
® N 40 18 14
— 80 AN
2 \\ J 60 18 14
x 60 N 70 17 13
40 < A = ; 5
AN - %
20 ,F.‘-]F---]F----u--iﬁ'--- = - - -
0 - - -
60 20 20 60 __ . N
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10076
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Model CQS48120-14
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V14A
1.Graph —A—— InputVolt. 36V | 2.Values
--~f--- InputVolt. 48V
—.—0—-= InputVolt. 76V Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
123 \ s, C] 36V | 48v] | 76V
12.2 * ) -40 12.033 | 12.033 | 12.032
' N\ N
= \\ N -20 12.031 | 12.031 12.030
2 12 N 0 12.028 | 12.027 | 12.027
;: 120 . -B——gr—_-l“r 25 12.021 12.021 12.020
3 AN N 40 12.016 | 12.015 | 12.014
3z " X 60 12.005 | 12.004 | 12.003
118 . AN 70 11.999 | 11.997 | 11.996
A N - - - -
N\ \
11.7 A N — - - -
11.6 N\ - - - -
-60 -20 20 60 — - - -
Ambient Temperature [°C]
Load 100%
Note: Sianted line shows the range of the rated
ambient temperature.
- 12 BC-10076
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Model CQS48120-14

Item Output Voltage Accuracy Testing Circuitry Figure A
Object +12V14A

1.0Output 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 - 70°C
Input Voltage : 36 - 76V
Load Current : 0 - 14A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

* Output Voltage Accuracy (Ration) = Output Voltage Accuracy , 449
Rated Output Voltage
2 Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A) | Voltage[V] | Value {mV] | Ration [%]
- 7 )
Mtauflmum Voltage -40 6 0 12.035 20 £0.2
Minimum Voltage 70 76 14 11.996

- 13 - BC-10076
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Model CQS48120-14
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Obiject +12V14A
1.Graph 2.Values
Time since Output
start Voltage
123 [H] \Y|
122 0.0 12.022
% 121 0.5 12.015
§ 120 1.0 12.015
S 4 20 12.015
‘g 11.9 3.0 12.015
g 1.8 4.0 12.015
5.0 12.015
"7 6.0 12.015
11.6 7.0 12.015
0 2 4 6 10 8.0 12.015
Time [H]
Input Volt. 48V
Load 100%

14 -
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Model CQS48120-14
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +12V14A
1.Graph Input Volit. 48V
[ Load 50% ]
Output
Volt. .
[2vrdiv]| [
0
[ Load 100%
Output
Volt. -
[2vrdivl|
0
Input
Volt. i
0 , .
[10V/div] Time [20mS/div] Time [20mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 9.6 42 13.8 0.1 06
100 % 9.6 13.9 235 0.2 0.3
0,
Output S e e —
Volt. 10% / H \
2 i I 1 el TR S
Input ' |
Volt. ' I
Td Tr . Thl Tf
<c—D>|<—> I Ol<—>
N
«—TI 5 i
- 15 - BC-10076
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Model CQS48120-14
Minimum Input Voltage
item for Regulated Output Voltage Testing Circuitry Figure A
Object +12V14A
1.Graph 2.Values
---E+-- Load 50%
—4—— Load 100% Ambient Input Voltage
50 Temperature [\
\ [°C] Load 50% | Load 100%
40 \\ \\ -40 32.4 324
s 8 20 324 326
o Be—a—a——Te——c 0 326 32.8
8 30 N \
§ \ 25 326 328
5 \ 40 32.8 33.0
a 20 A AN
c \ N 60 328 33.2
N\ 70 33.0 33.2
10 N\
N - - -
AN AN . : :
0 - - -
-60 -20 20 60 _ ” N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10076
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Model CQS48120-14
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V14A
1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
= |nput Voit. 76V Output Load Current [A]
16 Voltage Input Volt. | Input Volt. | Input Volt.
| 36[V] 48[V] 76[V]
~
s 12 § 12.0 15.69 16.01 15.96
S ] {Tl 11.4 16.17 16.67 17.58
g ] II l 10.8 16.04 16.58 17.51
S 8 n | 9.6 15.82 16.40 17.34
g 8.4 1564 | 1625| 17.18
3 4 7.6 15.54 16.14 17.08
0 - - - -
0 4 8 12 16 20 _ R _ .
Load Current [A] —- - - -
Note: Slanted line shows the range of the rated —- - - -
load current.
- 17 - BC-10076
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Model CQS48120-14
Item Overvoltage Protection Testing Circuitry Figure A
Obiject +12V14A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- |InputVolt. 48V
—:=0—='- InputVolt. 76V Ambient Operating Point [V]
16.0 Temperature | Input Volt. | Input Volt. | Input Volt.
\ N\ [°C] 36[V] 48[V] 76[V]
\ -40 14.46 14.46 14.45
% -20 14.45 14.45 14.45
s 150 0 14.45 14.45 14.45
E 25 14.44 14.44 14.44
3 T 40 14.44 14.44 14.44
& 140 60 1444 1444 1444
O N
\ 70 14.44 14.44 14.44
13.0 - - - -
-60 20 20 60 _ " " N
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10076
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Temperature Chamber
Bectonic | (I —
»  Switch »1 Power Supply p| Electronic a0
DC Power B DC Load 14174
Supply Power Meter Oscilloscope
Y
: |
Relay Unit
DWM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT >
+8 ¢
+
DC RC = Load
Input
c1 Y (o7
33uF 220F / |
-VIN -VOUT
: """" I
1.5m 50Q : E Oscilloscope
Coaxial cable : R + { Bw:100MHz
| < 50mn_E ! ;
i ci.
: ! R=50Q
'\ ___1C=0.01uF
Figure B

- 19 - BC-10076




