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Model CHS1202412
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---fF-- Load 50%
— —O—-- Load 0% Input Input Current
10 - Voltage [A]
\\ \‘\ V] Load 0% [Load 50%]|Load 100%
8 \\\ ) 0.0 0.000 0.000 0.000
< ' ) 4.0 0.004 | 0.006 | 0.004
= N\ N
E’ 5 Q\ \\ 8.0 0.007 0.007 0.007
E N \ 12.0 0.007 | 0.007 | 0.007
g { \\\\ 16.0 0.008 0.008 0.008
Q 4 * \
N
IS \i A R~ 17.5 0.008 0.008 0.008
N sl N 17.6 0.081 3.631 7.408
AN By
2 N N 18.0 0.080 | 3543 | 7.272
S \\ 19.0 0.086 3.364 6.887
0 —B BB Ele=0=0-.0.20=0 20.0 0.089 | 3.203 | 6.543
0 10 20 30 40 24.0 0103 | 2.700 | 5.454
Input Voltage [V] 28.0 0.113 2.350 4.675
32.0 0.118 2.076 4.126
36.0 0.122 1.860 3.675
Note: Slanted line shows the range of the rated 40.0 0.125 1.690 3.338
input voltage. - - - -
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Model CHS1202412
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |nputVolt. 36V Load Input Current [A]
10 < Current Input Volt. | Input Volt. | Input Volt.
| N [A] 18[V] 24[V] 36[V]
8 :: A 0 0.082 0.103 0.122
< N4 2 1452 | 1.128 | 0.805
= PN o 4 2875 | 2188 | 1.507
5 NS 6 4360 | 3275 | 2.228
5, // L N R 8 5919 | 4401 | 2.959
£ EEI’// g 10 7.272 5.454 3.675
PP T AN 11 8.429 | 6.175 | 4.095
2 = - — /O/ ;\ -- - - -
/f{x_’/ N-4 N
F5 N - : : :
(= - - - -
0 4 8 12

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CHS1202412
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—-- |nput Volt. 36V Load Input Power [W]
200 — Current Input Volt. | Input Volt. | Input Volt.
N A 18] | 24v] | 36V]
. 0 1.4 25 44
'§' 150 | 2 26.0 27.0 28.9
5 5 4 51.0 52.1 54.1
= AN
) ! 6 76.7 77.6 79.8
Q 100 S
g \\ 8 103.3 103.9 105.8
Q 1
£ NI 10 130.9 130.9 132.3
50 11 145.0 144.7 145.9
N\
N _ _ _ _
o ¥ f - - - -
0 4 8 12 — _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model CHS1202412
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4A—— Load 100% Input Efficiency
100 N Voltage [%0]
i\\ V] Load 50% Load 100%
= - N 17 94.3 91.5
< M\“ R S 18 94.1 91.7
- o\ =NE3 19 93.9 91.7
§ 20 93.6 91.7
= AN
E .}\ 24 92.6 91.7
Yoo \ X 30 91.0 91.4
; \ 36 89.6 90.7
: . 40 88.8 89.9
70 I\ \
10 20 30 40
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Model CHS1202412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A——  Input Volt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- InputVolt. 36V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36[V]
\
0 - - -
——— \
— 1//; ------- B 2 92.6 89.2 83.1
S 90 e e e =
> T 5~ \ 4 94.1 92.1 88.7
e
S , \\ 6 93.7 92.6 90.1
£ o 8 928 | 923 | 906
. \ 10 91.7 91.7 90.7
\\ 11 90.8 91.1 90.3
. - - - -
\ - - - -
70 A - - - -
0 4 8 12 — _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CHS1202412

Item Line Regulation

Temperature

25°C

Testing Circuitry  Figure A

Object +12V10A

Input Voltage [V]

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

1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Output Voltage
- < Voltage I\
12.30 N O V] Load 50% | Load 100%
N .
1220 #\\ \\ 17.6 11.977 11.977
N N 18.0 11.977 11.977
g 12.10 N\ L
g . N 19.0 11.977 11.977
o N ) 20.0 11.977 11.977
< 12.00 S & . ;
5 ‘\ \\ 24.0 11.977 11.977
1190 NG N
8 : N AN 30.0 11.977 11.977
11.80 \\ N 36.0 11.977 11.977
\\ \\ 40.0 11.977 11.977
11.70 . \
A <N - - -
N
11.60 [
10 20 30 40
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Model CHS1202412
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +12V10A
1.Graph —A—— InputVolt. 18V | 2.Values
---EF-- InputVolt. 24V
—:=O—-- InputVolt. 36V Load Output Voltage [V]
< Current Input Volt. | Input Volt. | Input Volt.
12.30 N [A] 18[V] 24[V] 36[V]
N
1220 N 0 11.977 | 11.977 | 11.977
= S 2 11.977 11.977 11.977
(]
2 12.10 \ 4 11.977 | 11.977 | 11.977
2 12,00 N 6 11.977 | 11.977 | 11.977
- £ & & B—
= <. 8 11.977 11.977 11.977
£1190 =
8 10 11.977 11.977 11.977
11.80 i\ 11 11.977 11.977 11.976
N - - - -
\,
11.70 N — - - -
11.60 - - - -
0 4 8 12 — _ _ i}

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CHS1202412

Temperature 25C
ltem Dynamic Load Response Testing Circuitry Figure A

Object +12V10A

Input Volt. 24 V

Cycle 100 ms
t1,t2=50u S

Load Current

Min. Load (0A) «— t1 t2

Load 100% (10A)

500 mV/div

200 ps/div 200 ps/div

Min. Load (0A) «——

Load 50% (5A)

500 mV/div

200 ps/div 200 ps/div

Load 50% (5A) «——

Load 100% (10A)

500 mV/div

200 ps/div 200 ps/div

— 8 — BC - 11169
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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 CHS1202412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V10A
1.Graph 2.Values
— A Input Volt. 18V
—.—o—.-InputVvolt. 36V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
> (A 18 [V] 36 [V]
N
S- 80 & . \\ ﬁ 0 30 80
= NN o Y 2 20 70
) S, 4 20 70
2 60 -
S " 6 20 70
- N 8 20 70
g 4 B /“ 10 25 70
12
{ 11 40 80
20 L ALY 0 0 k % - - -
\1\(
‘a\\)
0 — - -
0 4 8 12 — B B
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Model CHS1202412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V10A
1.Graph 2.Values
— A Input Volt. 18V
—.—o—.-InputVvolt. 36V Load Ripple-Noise [mV]
100 1 Current Input Volt. Input Volt.
i N A 18 [V] 36 [V]
- — e — 207
S 80 —o—" - 0 30 80
E ™ 2 30 80
(&) \‘.
S 60 > 4 30 80
= 5, 6 30 85
> A
@ S /“ 8 35 85
[oX
o F\,é( 10 35 85
m lﬂ 0 ALY 0 ;\"‘ ll 50 90
20 - N R -
\\ -- - -
0 — - -
0 4 8 12 — _ _
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]
Fig.Complex Ripple Noise Wave Form
- 10 - BC - 11169
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Model CHS1202412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V10A
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Ambient Ripple Voltage
100 - Temperature [mV]
N [°C] Load 50% | Load 100%
< 80 N -50 85 85
E s -40 80 80
o o -20 60 70
o 60 =0 a) 0y
% :\\Q‘ %\ 0y Lan} O 55 55
> w0 > 25 50 50
5 > . 40 50 50
@ ~ { 60 60 60
20 < ‘
N, ", 85 60 60
0 S
-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.
- 11 - BC - 11169
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Model CHS1202412
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V10A
1.Graph —A—— Input Volt. 18V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- |nput Volt. 36V Ambient Output Voltage [V]
< Temperature | Input Volt. | Input Volt. | Input Volt.
N o
12.30 N \ [°C] 18[V] 24[V] 36[V]
12.20 O ) -50 12.004 | 12.003 | 12.001
2 \ 5\ -40 12.000 | 11.998 | 11.995
(0]
= 12.10 N -20 11.988 | 11.986 | 11.984
S 1200 | B EVE. 0 11.981 | 11.981 | 11.980
§_ \\ 25 11.977 11.977 11.977
5 190 N ) 40 11.975 | 11.975 | 11.974
11.80 S \\ 60 11.976 11.977 11.977
R N 85 11.981 | 11.982 | 11.983
11.70 N
\ NA - - - -
N
11.60 AN - - - -
-60 20 60 100 — - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
. 12 - BC - 11169
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Model CHS1202412

Item Output Voltage Accuracy Testing Circuitry Figure A

Object +12V10A

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
Load Current : 0 - 10A
* Output Voltage Accuracy = £(Maximum of Output 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 [%]
Maximum Voltage -40 18 10 12.000
— *13 0.1
Minimum Voltage 40 36 10 11.974

.13 - BC - 11169
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Model CHS1202412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V10A
1.Graph 2.Values
Time since Output
start Voltage
12.30 [H] (V]
12.20 0.0 11.980
= 0.5 11.977
o 12.10
2 1.0 11.977
S 1200 2.0 11.977
3 11.90 3.0 11.977
8 11.80 4.0 11.977
5.0 11.977
11.70 6.0 11.977
11.60 7.0 11.977
0 2 4 6 10 8.0 11.977
Time [H]
Input Volt. 24V
Load 100%

14 -

BC - 11169
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Model CHS1202412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +12V10A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[2V/div]
0
Load 100%
Output
Volt.
[2V/div]
0
Input
Volt.
0
[10V/div] Time [20ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 5.7 3.4 9.1 0.7 0.3
100 % 5.7 3.8 9.5 0.4 0.1
Output —9—0%1————————”— ————— -
Volt. 10% / L \
A TE====1 “Trr s
Input | i
Volt. I I
I
Td Tr | Th Tf
N
Ts
- 15 - BC-11169
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Model CHS1202412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V10A
1.Graph 2.Values
---EF-- Load 50%
—4A—— Load 100% Ambient Input Voltage
< Temperature V]
16 E \ A T3P [°C] Load 50% Load 100%
N RO ; B-----1 -8 Ng!
N \ -50 15.31 15.92
S N N -40 15.32 15.93
% 12 \ \\ -20 15.43 15.95
§ \\ AN 0 15.44 16.06
=~ g N hY 25 15.53 16.15
g N \ 40 15.53 16.24
N 60 15.53 16.34
4 B \\
\\ N 85 15.62 16.53
LS N - - -
0 AN - - -
-60 -20 20 60 100 — _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 16 - BC - 11169
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Load Current [A]

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

Model CHS1202412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V10A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
N V] 18)v] | 24v1 | 36[V]
_ 2 NN 12.0 12.79 13.09 13.07
% ] Ty 11.4 13.04 13.48 13.79
g 8 10.8 13.07 13.56 13.93
E 10.2 13.23 13.63 14.21
?i 9.6 13.17 13.76 14.64
0 - - - -
0 4 8 12 16

17 - BC-11169
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Model CHS1202412
Item Overvoltage Protection Testing Circuitry  Figure A
Object +12V10A
1.Graph 2.Values
—2A—— Input Volt. 24V
---EF-- InputVolt. 36V Ambient Operating Point [V]
18.0 S Temperature Input Volt. Input Volt.
L\ O [°C] 241V] 36[V]
16.0 . N
o e \ -40 14.6 14.6
; 14 0 AN | 4n 3 ‘E = ‘Q \\
=" \‘ N\ -20 14.6 14.6
.g 12.0 \ 0 14.7 14.6
% 100 N N 25 147 14.6
c \,
5 AN N\ 40 14.7 14.6
S 8.0 N N
g \ N 60 14.7 14.6
N 85 14.7 14.6
40 N \
. L‘ \\ \\ . _ _
2.0 \ N - - -
N\ \
0.0 - - -
-60 -20 20 60 100 — : :
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
.18 - BC - 11169
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Temperature Chamber
INEIEN .
Electronic |:| |:| |:| .
P Switch > > Power Supply < T %%nggéc 5 Fl .
DC Power Power Meter -
Supply Oscilloscope
A
A 4
Relay Unit
> DVM
Figure A
Data Acquisition/Control Unit
Input Pin Output Pin
Measuring
board
+VIN +VOUT > C
+S
+ d|cs
be RC | 22uF Load
-S V> J/
VIN _vout
cc ! 1 1 1 || — e
220uF | |
1.5m 50Q : ’ L Oscilloscope
Coaxial cable : Bw:100MHz
50mm | R
S | ol
1 1
1 1
' 1 R=50Q
L ________! C=0.01uF
Figure B
- 19 - BC-11169
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