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Model CHS4004812
Temperature 25°C
liem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —me. Load 100% | 2.Values
---E+-- Load 50%
——0—- Load 0% Input Input Current
20.0 Voltage [A]
\ V] Load 0% |Load 50%;fLoad 100%
\\ 0.0 0.000 0.000 0.000
< 15.0 8.0 0.000 0.000 0.000
‘E y N 16.0 0.000 0.000 0.000
3 24.0 0.006 0.006 0.008
O 10.0
5 \ 33.0 0013 | 0013 | 0.013
15 N 34.4 0.088 | 5920 | 12.090
5.0 5 \ _ 36.0 0.088 5.680 11.490
N B 40.0 0.088 5110 10.300
\\ 48.0 0.091 4.277 8.590
0.0 B—B—A—B—ER-0-—-0 60.0 0.096 3.452 6.880
0 20 40 70.0 0100 | 2984 | 5930
Input Voltage [V] 76.0 0.102 2.764 5.470
80.0 0.104 2.634 5210
848 0.105 2492 4.920
Note: Slanted line shows the range of the rated 88.0 0.107 2.410 4.760 .
input \{oltage. _ ~ _ R
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Model CHS4004812
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 36V | 2.Values
---FF~-- InputVolt. 48V
—=O=—-= Input Volt. 76V Load Input Current [A]
20.0 Current Input Volt. | Input Valt. | Input Voit.
\\ [A] 36[V] 48[V] 76[V]
N 0.0 0.088 | 0.091 0.102
< 15.0 N 6.0 2.108 1.615 1.066
= N la 12.0 4144 | 3.142 | 2.048
’o§ 00 ) 18.0 6.220 | 4690 | 3.022
5 /x/ \\-;]. = 24.0 8320 | 6.250 | 4.008
£ N 30.0 10.480 | 7.840 5.010
50 - /:r/ Gl ,,..\r ° 330 | 11490 | 8590 | 5470
. e e -~ 9 N\ 36.3 12.800 | 9.500 | 6.000
0.0 / _ - - R
0 10 20 30 40 — - . .

Load Current [A]

Note: Slanted line shows the range of the rated

foad cur

rent.
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Load Current [A]

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

Model CHS4004812
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— InputVolt. 36V | 2 Values
-~~fF=- InputVolt. 48V
—-—O—-- InputVolt. 76V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
\\ LB [A] 36[V] 48[V] 76[V]
400 N 4 0.0 31 4.4 78
3 AN 6.0 758| 774| 810
N
L 12.0 149.2 150.8 155.7
¢ 300 / N\
8 18.0 223.4 2251 229.8
5 A\ 24.0 2900 | 3000| 3045
2 200 Ly \
£ / \\ 30.0 377.0 3764 381.0
)y \\ 33.0 416.0 415.4 419.0
100 g \ 36.3 460.0 | 459.0| 4620
p AN — - - -
0 / - - - _
0 10 20 30 40 - " _ _
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Input Voltage [V]

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

Model CHS4004812
Temperature 25°C

item Efficiency (by Input Voltage) Testing Circuitry _Figure A

Qbject
1.Graph 2Values

-==-f+-- Load 50%
—4A—— Load 100% Input Efficiency
100 N N Voltage [%]
N N Vi Load 50% Load 100%

96 e ) 34 96.5 94.9
- A \ 36 96.4 95.0
= 92 \ N
= o N 40 96.2 95.2
8 s N N
s 48 95.7 95.2
S a4 | | 55 95.5 95.1
i N N 60 951 95.0

80 t\ 3\ 70 94.2 94.5

76 N N 76 93.7 94.3

N O 80 935 94.0
72 AN
20 40 60 80
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Load Current [A]

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

Model CHS4004812
Temperature 25°C
[tem Efficiency {by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Voit. 36V | 2.Values
---EF-- |InputVolt. 48V
—-—O—-- InputVoli. 76V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
AT T [A] 36[V] 48[V] 76[V]
92 — @ 0.0 _ _ _
\ .
< 84 N 6.0 950 | 93.0 | 889
= \\ 12.0 96.4 95.4 92.4
s 76 A 18.0 96.4 95.8 03.8
E% 68 N 24.0 96.2 95.9 94.4
\Q\ 30.0 954 | 955 | 944
60 N 33.0 95.0 95.2 94.3
5 N 36.3 94.5 94.7 94.1
N _ _ _ -
44 - - - -
0 10 20 30 40 — ~ B _

BC - 10741
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Input Voltage [V]

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

Model CHS4004812
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +12V33A
1.Graph 2. Values
--—-fF-- Load 50%
—24&— Load 100% Input Qutput Voltage
Voltage vl
12.30 Q }\\ V] Load 50% | Load 100%
N N
12.20 N \\ 34 11.994 11.991
= \ 36 11.994 11.991
2 1210
& N\ 40 11.994 11.991
S 12.00 g 48 11.994 11.991
5 N N 55 11.994 11.991
£ 1190 =
8 60 11.992 11.990
11.80 N b‘ 70 11.989 11.987
1170 \Q \Q 76 11.988 11.985
h 5 80 11.986 11.984
11.60 AN
20 40 60 80
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Load Current [A]

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

Madel CHS4004812
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V33A
1.Graph ——fe—  [nput Volt. 36V | 2. Values
---EF-- InputVolt. 48V
—=0=—"-~ |nput Volt. 76V Load Cutput Voltage [V]
Current input Volt. | Input Volt. | Input Volt,
12.30 \\ [A] 36[V] 48[V] 76[V]
12.20 W 0.0 11.991 11.991 11.985
' N
2 \ 60 | 11.991 | 11.991 | 11.985
> 1210 N 12.0 11.991 | 11.991 [ 11.985
= N
g 12.00 Uﬂ?‘ﬁﬁﬂ;ﬂ-—ﬁi;i%ﬂ-_ﬁ!_ 18.0 11.991 11.991 11.985
*g 11,00 N 24.0 11991 | 11.991 | 11.985
3 30.0 11.991 | 11991 | 11.985
11.80 \\ 33.0 11.891 11.991 11.985
N
11.70 \\ 36.3 11.990 11.989 11.985
N - - - -
11.60 — - - -
0 10 20 30 40 _ _ _ N
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Model CHS4004812

ltemn Dynamic Load Response

Temperature

25C

Testing Circuitry Figure A

Object +12V33A

Input Vol, 48 V
Cycle 5 ms

Load Current

Y

Min. Load (0A) «—— t1
Load 100% (33A)

500 mV/div

200 ps/div

Min. Load {0A) ——
Load 50% (16.5A) |

500 mv/div

200 ps/div

Load 50% (16.5A) «——
Load 100% (33A)

500 mV/div | 1
200 ps/div

Y

t2

t1t2=50u S

200 us/div

200 us/div

200 us/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 CHS4004812 :
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +12V33A
1.Graph 2.Values
—A—— Input Volt. 36V
—=0O—-- |nput Voit. 76V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 \\ [A] 36 [V] 76 [V]
< 160 ~ 0.0 20 85
g 1 3 5 T T
8]
D 120 A\ : 8
3 100 a 19.8 20 85
> N
L P —Fo- -0 = —-0—9—0 26.4 20 85
& \\‘ 33.0 20 85
& 60 . 36.3 20 85
40 N _ _ N
20 q! Ar =y (= 2 ~ - - -
o | N ~ ) ;
0 10 20 30 40 . B _

- BC - 10741
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Madel CHS4004812
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +12V33A
1.Graph 2.Values
—2&—— Input Volt. 36V
—-—O—-- |nputVolt. 76V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\\ [Al 36 V] . 76 [V]
160 N 0.0 25 a0
> 25 90
E. 140 N 6.6
@ AN 13.2 25 90
8 120
5 b\ 19.8 25 90
Z 100 AN
2 G- & © -©- Sp—-0 26.4 25 a0
a 8 < 33.0 25 90
o 80 AN
36.3 25 90
40 S . . ;
F S A Ar 2 ) ~AA
20 S - - -
0 Al ~ ) )
0 10 20 30 40 — " B
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,
¥
Ripple
Noise[mVp-p]
n~
Fig.Complex Ripple Noise Wave Form
- 10 - BC - 10741
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Model CHS4004812
ltem Ripple Voltage {by Ambient Temp.) Testing Circuitry  Figure B
Object +12V33A
1.Graph 2 Values
--—-FF-- Load 50%
——=&—— Load 100% Ambient Ripple Voltage
200 < Temperature [mV]
180 |\ N [°C] Load 50% Load 100%
' N\ > 40 70 70
< 160 BN N -
E 0 . \\\ -20 65 65
2 0 < N 0 60 60
o ~ h
= i A\ 25 55 55
2 100 A\
o N AN 40 55 55
— 80 I N, -
& M N\ 60 55 55
¥ 60 N — o — - a
40 N\ \\ — - -
AN AN
20 » ) - - -
0 A\ ~ } ;
-60 -20 20 60 . _ -
Ambient Temperature [°C]
Input Volt. 48 vV
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
11 - BC - 10741
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Model CHS4004812
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +12V33A
1.Graph —A— Input Voit. 36V | 2.Values
--=-FF~- Input Voit. 48V
—=O—'= InputVok. 76V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
12.30 N \\ [°C] 36[v] | 48[v] | 76[V]
12.20 B \; -40 12.003 12.002 11.996
= Q \ -20 11.995 | 11.995 | 11.989
€]
2 1210 N 0 11.992 | 11.991 | 11.986
S 1200 [ B G G 25 11.991 | 11.991 | 11.985
= N ] 40 11.989 | 11.990 | 11.984
£ 11.90 A
8 ) N 55 11.992 11.993 11.988
11.80 \; \ - - - -
\\ \\
N \ - ' ' ‘
11.70 A N — - - -
11.60 \ - - - -
-60 20 20 60 — - - -

Ambient Temperature [°C]
Load 100%

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

- 12 - : BC - 10741
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Model CHS4004812
item Qutput Voltage Accuracy Testing Circuitry Figure A
Object +12V33A
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 - 55°C
Input Voltage : 36 - 76V
Load Current : 0 - 33A
* Output Voltage Accuracy = +(Maximum of Cutput Voltage - Minimum of Output Voltage) / 2
. Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = % 100
Rated Output Voltage
2 Values
ltem Temperature [nput Output Output Voltage ACCUFS.CY
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i -40 36 0 12.003
M-a\>.<|mum Voltage 195 +0.1
Minimum Voltage 40 76 0 11.984
- 13 - BC - 10741
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Model CHS4004812 :
: Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Cbject +12V33A
1.Graph 2 Values
Time since Output
start Voltage
12.30 [H] M
12.20 0.0 11.995
=)
o 12.10 0.5 11.990
2 1.0 11.991
g 1200 2.0 11.990
‘g 11.90 3.0 11.990
3 11.80 4.0 11.990
5.0 11.9&1
11.70 6.0 11.990
11.60 7.0 14.990
0 2 4 6 10 8.0 11.991
Time [H]
Input Volt. 48V
l.oad 100%
- 14 - BC - 10741
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Model CHS4004812
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V33A :
1.Graph Input Volt. 48V
[ Load 50% 1
Ouiput
Valt.
[2vrdiv]| [
0
[ Load 100%
Output
Volt.
[2vidiv]| T
0
Input
Volt.
0
[10V{div) Time [10ms/div] Time [10ms/div]
2. Values [ms]
Load Time Td Tr Ts Th Tf
50 % 8.7 4.4 13.1 0.8 05
100 % 8.7 8.8 17.5 0.4 0.4
90% i1
Output R ) e —— —_—————] —
Volt. 10% / M \
R R L e R ——
.. e
fnput ] | |
Voit. | |
Td Tr i Th| Tf
< >|l<—> I <<
I
«— I i
- 15 - BC - 10741
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Model CHS4004812
Minimum Input Voltage
Item for Regulated Output Voitage Testing Circuitry  Figure A
Object +12V33A
1.Graph 2 Values
---EF-- Load 50%
———&-—— Load 100% Ambient Input Voltage
- : — Temperature [\
! N __ g [°C] Load 50% | Load 100%
30 \ -40 321 324
= N N\ -20 31.9 32.3
O N . N
g \ \ 0 3.7 325
3 20 \\ \\ 25 316 326
=
5 N\ 40 31.6 32.5
£ N 55 31.8 327
10 N N\
\ N - : :
h N, - i n
N\ N - - -
o LI\ . : :
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10741
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Load Current [A]

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

Model CHS4004812
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +12V33A
1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
m———— nput Volt. 76V Output Load Current [A]
— Voltage Input Volt. | Input Volt. | Input Volt.
E [\ 36[V] 48[V] 76V]
12 - 11.4 37.99 37.76 37.76
% = 10.8 37.74| 3787| 3792
g 8 | 9.6 37.90 37.62 37.78
g 8.4 37.73| 3779 3773
3 8.0 37.75) 3779 3772
0 — - - -
¢ 10 20 30 40 50

17 - BC - 10741
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Model CHS4004812
ltem Overvoltage Protection Testing Circuitry _ Figure A
Object +12V33A
1.Graph 2. Values
—A—— Input Volt. 48V
-——EF-- InputVolt. 76V Ambient Operating Point [V]
Temperature Input Voit. Input Volt.
17.1 N Q [°C] 48[V] 76[V]
S 16.1 \\\ \Q -40 14.79 14.78
= ~\ A -20 14.87 14.86
5 184 B\: ~ G- —B— - = [EF - =\ 0 14.92 14.91
> 14.1 N\ \\ 25 14.99 14.95
5 AN A 40 14.98 14.97
2 134 \ 55 14.98 14.96
12.1 Y \ - - -
N A\
(< N - - -
11.1 N N ~ - -
10.1 AN - - -
-60 -20 20 60 _ _ -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
.18 - BC - 10741
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Temperature Chamber
A1 PN i
Electronic I Electronic
P Switch g »] Power Supply g
DC Power ™ DC Load
s Power Meter scilloscope
upply P
h
L 2 J

> Relay Unit
» DVM

Data Acquisition/Control Unit

Figure A
Input Pin Qutput Pin
Measuring
board
+VIN  +VOUT ¢
+S )
DC M | | C3

RC

22uF Load

S \/
VIN - _yout

Input

ct oc2 | ¢ |0
100uF 100uF ! !
1.5m 500 1 L Oscilloscope
Comial cable |— f o[ Bw:100MHz
50mm 1 1
|¢&——> ! !
: :
H 1 R=500
leemee—d C=0.01uF
Figure B
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