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Model CHS1202424
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
' ---B-- Load 50%
— —O—-- Load 0% Input Input Current
10 N Voltage [A]
\\ \\ \Y| Load 0% |Load 50%]Load 100%
o N W 0.0 0.000 | 0.000 | 0.000
< N \ 4.0 0.003 [ 0003 | 0.003
5 . N \] 8.0 0.007 [ 0007 | 0.007
3 A N\ 12.0 0.008 | 0.008 | 0.008
= \ \A\ N 16.0 0.008 | 0008 | 0.008
g 4 N e 17.4 0144 | 3.136 | 5923
R N 17.5 0.144 | 3.119 | 5947
2 N g 18.0 0145 | 3.036 | 6.115
A N) 18.2 0.145 | 3.005 | 6.106
Y S I Or-0 10 19.0 0.146 | 2.884 | 5844
0 10 20 30 40 50 20.0 0147 | 2761 | 5567
Input Voltage [V] 21.4 0150 | 2592 | 5.227
: 24.0 0.156 | 2.333 | 4.661
28.0 0.166 | 2.041 4.045
Note: Slanted line shows the range of the rated 32.0 0.177 1.823 3.560
input voltage. 36.0 0187 | 1650 | 3.189
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Note: Slanted line shows the range of the rated
load current.

Model CHS1202424
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ——A—— InputVolt. 18V | 2.Values
---E-- InputVoit. 24V
——O—-- InputVolt. 36V Load Input Current [A]
10 - Current Input Volt. | Input Voit. | Input Volt.
N\ 1A 18v] | 24v1 | 361V
\\ 0.00 0.144 0.155 0.186
8 N
< AY 0.80 1.223 0.971 0.733
‘g 5 \: 1.60 { 2.333 1.808 1.292
§ ‘N 2.40 3.464 2.659 1.865
= A g 3.20 4650 | 3.530 | 2.448
g P 4.00 - x| 4423 | 3043
L Lol ?& 420 - x| 4.661 3.189
2 e IN 462 - x| 5157 | 3512
L= o N
é £ \ N — - - -
0 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — n . "
Load Current {A]

¥ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.

- BC-11350




—CO$EL

Load Current [A]

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

Model CHS1202424
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ——A—— Input Volt. 18V | 2.Values
---EF-- inputVolt. 24V
—-—O—-- InputVolt. 36V Load Input Power [W]
200 . Current Input Voit. | Input Volit. | Input Volt.
O Al 18v] | 24v] | 36v]
N 0.00 2.6 3.7 6.7
§' 150 \\ 0.80 22.1 23.4 26.4
= W le 1.60 42.0 43.4 46.5
g 8
&) 2.40 62.5 63.9 67.3
o 100 SN
= ’ﬁ;/ \\ 3.20 83.6 84.9 88.3
£ o N 4.00 ~ x| 1063| 1097
50 .42‘5”/ . 4.20 - | 1M17{ 1151
,.4'@, N 4.62 - x| 1234] 1266
i N ~ _ - _
- - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — 3 - -

¥ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.

BC-11350




—CO$EL

Input Voltage [V]

input voltage.

Note: Slanted line shows the range of the rated

Model CHS1202424
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Obiject
1.Graph 2.Values
---FF-- Load 50%
—+4—— Load 100% Input Efficiency
100 N Voltage
N,
I\ Load 50% Load 100%
92 %\g X 17 926 - X
N s . Pd
N e - x
T 84 \\ \\ S 18 92.3 ¥
: \\‘ \\ 19 92.0 - %
g 76 N N 20 91.6 91.0
S e N 24 90.0 90.5
L AN N 30 87.5 89.2
60 ?\ N 36 85.1 87.9
5> N N 40 83.4 86.9
N N - _ .
N
“ N
10 20 30 40 50

¢ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.
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Load Current [A]

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

Model CHS1202424
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —7A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- InputVolt. 36V Load Efficiency [%]
100 < Current Input Volt. | Input Volt. | Input Volt.
I\ Al 18v] | 24vi | 36[v]
% B e e i 0.0 - - | -
= 84 ;’ P T \\’ - 0.80 87.4 825 | 729
by 1.60 91.7 88.7 82.7
e 6 - “ : 2.40 92.4 90.4 85.9
£ 6 N 3.20 92.2 90.8 87.3
- N 4.00 - x| 906 | 879
60 :\ 4.20 - x| 905 87.9
5 N 4.62 - x| 902 87.9
44 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — - - -

$¢ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.

5 - BC-11350




—CO$EL

Input Voltage [V]

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

Model CHS1202424
Temperature 25°C
[tem Line Regulation Testing Circuitry  Figure A
Object +24V4 2A
1.Graph 2. Values
---EF-- Load 50%
A Load 100% Input Output Voltage
< Voltage I\
24.40 N N [Vl Load 50% Load 100%
\b - U
—24.30 N N 17 | 23549 X
2 ‘ N 18 24.092 - X
8, 24.20 N 5
o4 N 19 24.092 - X
S 24.10 & A 20 24.092 24.101
5 N R 24 24.093 24.099
£24.00 ; N
3 N 30 24.096 24.103
23.90 N \\ 36 24.099 24.103
N N 40 24.101 24.106
23.80 \ N
\\ - - -
23.70
10 20 30 40 50

¥ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.
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Model CHS1202424
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V4.2A
1.Graph —2A—— Input Volt. 18V | 2.Values
---E+=-- IinputVolt. 24V
—:=O—-- InputVolt. 36V Load Output Voltage [V]
. Current Input Volt. | Input Volt. | Input Volt.
N
24.30 L [A] 18[V] 24[V] 36[V]
24,20 ) 0.00 24095 | 24.094 | 24.100
— . \
b 0.80 24.092 | 24.093 | 24.099
(0]
D 24.10 @@ 1.60 24.091 | 24.093 | 24.100
8 24.00 N 2.40 24,092 | 24.095 | 24.101
5 \ 3.20 24.003 | 24.006 | 24.103
22390
i 4.00 - x| 24.098 | 24.104
o X
23.80 o 4.20 - x| 24.099 | 24.103
18 4.62 - x| 24101 | 24.106
23.70 N — —= - -
23.60 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — a : -

Load Current [A]

Note: Slanted line shows the range of the rated

2% Maximam output current at minimum input
load current. :

Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.
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Model CHS1202424

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +24V4.2A

Input Volt. 24V
Cycle 4 ms

t1,t2=50 4 S

Load Current

Min. Load (0A) «— ti |
Load 100% (4.2A) | = | L F

1 V/div

200 ps/div

Min. Load (0A) «—

Load 50% (2.1A) T T T
NEEEEE
e
-

e

— N
T |
1 Vidiv

P
200 ps/div

Load 50% (2.1A) «—
Load 100% (4.2A) BN

1 V/div

200 ps/div

oo b
5 L P
R e R

i | !
| BHEE
; L
| i b
e ; ;
L T
%
1 I
( |
i :
‘ i ‘\ {
200 ps/div
i
O 1
o l
L | N
— |
F A L
A S
{0
—-
2 s
200 ps/div
]
[
i
i
i
i H
i 1___&_____
ol
. L i 1 : —
A B
I R

200 ps/div

._8_
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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]

I

Fig.Complex Ripple Wave Form

Model CHS1202424
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +24V4 2A
1.Graph 2.Values
— A InputVolt. 18V
— . ——-Input Volt. 36V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
N [A] 18 [V] 36 [V]
S 160 \ 0.00 50 140
£ b O]— =0~ — 60— %0—0 0.84 50 145
o 3 1.68 50 145
2 120 N,
= 2.52 50 145
- N 336 T x 145
g & 4.20 ~ x| 145
- & A A A N 4.62 - X 145
40 5 _ _ N
AN ~ - _
¥
0 - - -
0 2 4 . - -

¢ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.
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Ripple
Noise[mVp-p]

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.

Fig.Complex Ripple Noise Wave Form

Model CHS1202424
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +24V4 2A
1.Graph 2 Values
—A——Input Volt. 18V
— —O—--InputVolt. 36V Load Ripple-Noise [mV]
200 - Current Input Volt. Input Volt.
N Al 18 V] 36 [V]
N
= 160 0.00 50 140
_g_ ) o .O{—-—0 ._0_.--.9._\—\()—0 0.84 50 145
S 120 N 1.68 50 145
@ N h
= 2.52 50 145
- N 3.36 - x| 145
g % N 4.20 T x| 145
x
o 4.62 - ¢ 145
X - - -
\\ - - -
N
0 - - -
0 2 4 — N B

¥ Maximam output current at minimum input
Voltage is 60% of rated current.
Refer to instruction manials for details of
input derating.
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Model CHS1202424
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +24V4.2A
1.Graph 2.Values
---EF-- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
200 N Temperature [mV]
‘\ 3 \' [°C] Load 50% Load 100%
= 160 < d -50 100 95
£ < N -40 100 100
S 120 N l\ -20 95 95
2 N 0 90 90
> 80 R e 25 90 90
S N 40 90 95
o w0 N N 60 90 95
1 85 85 95
N \
o LN - - -
-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 - 1 BC-11350
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Model CHS1202424
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +24V4 2A
1.Graph —A—— InputVolt. 18V | 2.Values
---FF-- InputVolt. 24V
—-—O=—-- |nputVolt. 36V Ambient Output Voltage [V]
< Temperature | Input Voit. | InputVolt. | Input Volt.
24.30 % N [°C] 18[V] 24[V] 36[V]
24.20 ) N -50 23.948 | 23.970 | 23.984
— 24. N N
= A \ -40 23.974 | 23.997 | 24.011
(0] 3 £5-
2410 AR A A NA | -20 24.008 | 24.041 | 24.051
S 24.00 %ﬁ;"g/ﬁ N\ 0 24.051 | 24.074 | 24.081
5 \\ 25 24.076 | 24.099 | 24.103
£23.90 W 3
37 40 24.085 | 24.108 | 24.110
23.80 N\ :} 60 24.080 | 24.112 | 24112
' N R 85 24.083 | 24.106 | 24.105
23.70 N N — - - -
23.60 - - - -
- =70 -30 10 50 90 — - N a
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated Note: In case Input Volt.18V,Load 60%.

ambient temperature. Other case Load 100%.

- 12 - BC-11350
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Model CHS1202424

Iftem Qutput Voltage Accuracy Testing Circuitry _Figure A

Object +24V4.2A

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
Load Current : 0 - 4.2A
* Qutput Voltage Accuracy = x(Maximum of Qutput Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

* Qutput Voltage Accuracy (Ratio) = x 100
Rated Output Voltage

2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ratio [%]
Maxi 60 36 42 24112
.a>-<|mum Voltage +69 403
Minimum Voltage -40 18 2.52 23.974

- 13 - BC-1

1350
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Model CHS1202424
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +24V4.2A
1.Graph 2.Values
Time since Output
start Voltage
24.40 [H] V]
24.30 0.0 24.087
% 24.20 05 24.109
& 24.10 1.0 24.109
§ 24.00 20 24.109
3 23.90 3.0 24.109
3 23.80 4.0 24.108
23.70 5.0 24.108
23.60 6.0 24.108
23.50 7.0 24.108
0 2 4 6 10 8.0 24107
Time [H]
Input Volt. 24V
Load 100%
- BC-11350
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Model CHS1202424
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V4 2A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[5V/div]
0
Load 100%
Output
Volt.
[5V/div]
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 6.0 3.0 9.0 0.1 0.3
100 % 6.0 3.3 9.3 0.1 0.1
Output === =
Voit, 10% / H \
A -1 —————" 1= TR >
Input | I ‘
Volt. I
prd SNl N l l YA VAN
N 7| .. ~ PN e
a4 | T i Thi Tf
I
Ts
- 15 - BC-11350
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Model CHS1202424
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V4.2A
1.Graph 2.Values
---Er-- Load 50%
—4A—— Load 100% Ambient Input Voltage
. Temperature [Vl
16 e e - EOY - DY - O S [°cl Load 50% | Load 100%
N N 50 16.39 16.88
N \ - - :
s \ \ -40 16.42 16.94
:.f, 12 N 20 16.51 16.98
3 3 ™\ 0 16.56 17.09
S \ N
= 8 N N\ 25 16.54 17.25
15 40 16.61 17.25
) \ N 60 16.68 17.36
N N 85 16.75 17.43
N N\
N N - - -
0 - - -
-70 -30 50 90 _ ~ B
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-11350
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Model CHS1202424
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V4 2A
1.Graph ———— InputVolt. 18V | 2.Values
input Volt. 24V
mmcmememm |nput Volt. 36V Output Load Current [A]
30 Voltage Input Volt. | Input Voit. | Input Volt.
\\
S: V] 18[V] 24[V] 36[V]
_ Eg-q 24.0 4.20 4.23 424
= NN 22.8 5.68 5.64 5.62
o 20 -
g 21.6 5.76 5.78 5.82
S 20.4 5.88 5.86 5.92
3 19.2 6.01 6.07 6.15
5 10
3 - - - -
0 - - - -
0 2 4 6 8 _ _ i i
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
17 - BC-11350
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Model CHS1202424
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V4 2A
1.Graph 2 Values
——A— Input Voit. 24V
---EF-- inputVolt. 36V Ambient Operating Point [V]
40.0 < Temperature Input Volt. Input Volt.
\ N [°C] 24[V] 36[V]
_ A \ -40 29.6 29.7
% 30.0 A%Jr—%:a———g—%-—f?— 20 29.9 29.9
-ﬂ%_ N 0 29.8 29.8
. \ N 25 29.6 29.7
£ 20.0 N
B ] 40 29.8 29.7
g AN 60 30.1 29.8
100 AN 85 303 29.8
- N
N - - -
N
N\ N - - -
0.0 AN - - -
-60 -20 20 60 100 — B _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 BC-11350
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Temperature Chamber
Biectronic | |(1C1[] .
> Switch > > Power Supply < »| Electronic ‘
DC Power ™ DC Load
Supply Power Meter Oscilloscope
y'y
v
> Relay Unit
>  DVM
Figure A

Data Acquisition/Control Unit

Input Pin Output Pin
Measuring
board
+VIN  +VOUT )
+S
+ C3
pc RC 0.1uF Load

S ‘ U/
VIN - _yout ‘

C1 [T mmm—— 1
220uF I '
1.5m 50Q T ‘ — Oscilloscope
Coaxial cable L ’ Bw:100MHz
| Somm ! Ry
il el
I 13
i i R=50Q
N | C=0.01uF
Figure B
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