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Input Voltage (V]

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

(F) #BMIEEANEELRLTT,

Model CBS1002412
Line Regulation Temperature 25°C

Item BOADES Testing Circuitry Figure A

Object +12V8. 4A
1. Graph 2. Values

~~=-EF-- Load 50%
= Load 100% Input Output Voltage
l Voltage (vl

12.40 | fJ_[M* (V] Load 50% | Load 100%
= 12.30 N L 16 12. 066 12. 066
= - 18 12. 066 12. 066
N ,
o0 12.20 20 12. 066 12. 066
+
Sz | N 24 12. 066 12. 066
o = 30 12. 066 12. 066
g 120 ] 36 12. 066 12. 066
< 1190 — e 40 12. 066 12. 066

w1 e 1 e e

11.70 [ 1]

10 20 30 40 50
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() SRR ERANEERBZTT.

Model CBS1002412
Input Current (by Input Voltage) Temperature 25°C
Item ANER (AN EERHE) Testing Circuitry Figure A
Object
1. Graph —4&A—— Load 100% 2. Values
---B--- Load 50%
——©—- Load 0% Input Input Current
10 : Voltage [A]
[V] Load 0% [ Load 50% [Load 100%
s | 4.0 0. 000 0. 000 0. 000
= ALl 8.0 0.020 | 0.020 | 0.020
R | Al 12.0 0.016 | 0.016 | 0.016
E [ 15. 2 0. 109 3.840 | 7.260
; l 7&\ 16.0 0. 105 3.622 7. 540
B 4 k & el 18.0 0.110 | 3.196 | 6.600
I B N 20.0 0. 091 2. 862 5. 860
2 I B 5 g 24.0 0.072 2.376 | 4.810
. -+ 28.0 0. 064 2. 040 4.096
0 —a—-a--i_ay S-S 32.0 0. 059 1.786 3.570
0 10 20 30 40 50 36.0 0. 055 1.593 3.168
Input Voltage [V] 40.0 0. 052 1. 443 2.854
Note: Slanted line shows the range of the rated — — — —
input voltage. __ _ _ —

BC—-3398
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Model (BS1002412
Input Current (by Load Current) Temperature 25°C
Item ANER (AR Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 18V [2. Values
---EF-- Input Volt. 24V
— —O—-- Input Volt. 36V Load Input Current [A]
10 — Current Input Volt. | Input Volt. | Input Volt.
L | . - [A] 180v] | 24[v] 36[V]
8 4 s 0. 00 0.097 | 0.071 0.054
= oA 1. 50 1.186 | 0.895 | 0.622
- X 3.00 2.286 | 1.706 | 1157
s A0 a 4.50 3.425 | 2.541 1.700
° A 6. 00 4.615 | 3.401 | 2.261
3 4 — 7 o
E g o 7.50 5.870 | 4.291 2.834
- o - A 8.40 6.640 | 4.840 3.184
.o’ o !
2T Cem g 9.24 7. 400 5.370 3.518
4F;gg” ! — — - —
o m - — — — -
0 2 4 6 8 10 — _ ” —

Load Current [A]

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

() MRIERAFERBEL T,
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Model CBS1002412
Input Power (by Load Current) Temperature 25°C
Item ANES (AT Testing Circuitry  Figure A
Object
1. Graph —A—— Input Volt. 18V |2. Values
---EF--' Input Volt. 24V
——O—-- Input Volt. 36V Load Input Power [W)
200 Current Input Volt. | Input Volt. | Input Volt.
L [A] 18[V] 24[V] 36[V]
0.00 1.8 1.7 2.0
= 150 — 1. 50 212 a4 | 224
s 3.00 40. 5 40. 6 41.6
K 100 ‘_AAMJ*A,,¢\AAA[,AAJM\;;gnga B 4.50 60. 2 60. 3 61.1
5 o 6.00 80.4| 80.3| 8L1
R e e 7.50 101.5 | 100.9 | 1015
s0 | -4»PAF~ 8. 40 114.4 | 113.6 | 113.8
B 9.24 126. 6 125. 6 125. 6
e | ——t——
0 2 4 6 8 10 _ _ - —

Load Current [A]

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

(F) BRITERARNERLER 2T,
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Input Voltage [V]

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

() BRIERANEBEHEZ T,

Model CBS1002412
Efficiency (by Input Voltage) Temperature 25°C

Item R (ASBEERNE) Testing Circuitry Figure A

Object
1. Graph 2. Values

--~-fF}F~-- Load 50%
= Load 100% Input Efficiency
100 Voltage (%)
N - - [v] Load 50% Load 100%

92 o 16 89. 1 87.6
F g " 18 89. 3 87.9
. ’ 20 89. 4 88.3
g 76 24 89. 1 88.5
S 30 88. 6 8.7
o 68
p 36 87.9 88. 4

60 40 87.1 88.1

52 - — - -

44

10 20 30 40 50
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Model CBS1002412
Efficiency (by Load Current) Temperature 25C
Ttem R (AWRE) Testing Circuitry Figure A
Object
1. Graph ——A—— Input Volt. 18V |2. Values
--~EF-- Input Volt. 24V
—-—0O—-- Input Volt. 36V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36[V]
92 ——r _ — _
. S 0.00
S s Pl 1. 50 85. 0 84.2 80. 0
o & 3.00 88. 7 88.5 86. 2
(8
g 76 - 4.50 89.5 89.3 88. 1
2 6.00 89.3 89.4 88.5
b 68 —
@ S 7.50 88.4 89.0 88.5
60 8. 40 87.8 88.6 88.5
9. 24 87.4 88.2 88.2
52
44 - — - -
0 2 4 6 8 10 __ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() SRIEBANERGELY T,
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Model CBS1002412
Load Regulation Temperature 25C
Item FHATED Testing Circuitry Figure A
Object +12V8. 4A
1. Graph ~——2A——— Input Volt. 18V [2. Values
---fEF--' Input Volt. 24V
—-—O—-- Input Volt. 36V Load Qutput Voltage [V]
. ) Current Input Volt. | Input Volt. | Input Volt.
12.40 |- T [A] 18[V1 | 24[v] | 36[V]
= 12.30 0. 00 12. 067 12. 066 12. 066
— - ) 1. 50 12. 066 12. 066 12. 066
o 12.20 ] 3. 00 12.066 | 12.066 | 12.066
-
2 1210 4.50 12.066 | 12.066 | 12.066
= —8——8— 58-89
= B8 R 6. 00 12.066 | 12.066 | 12.066
g 12.00 N 7.50 | 12.067 | 12.066 | 12.066
< 190 8. 40 12.066 | 12.066 | 12.066
1= 7] 9. 24 12. 066 12. 066 12. 066
11. 80 ] — — — —
11. 70 ‘ — — — —
0 2 4 6 8 10
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() fREIERARERKEHE* =7,
_ g _ BC—3398
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Model CBS1002412
Ripple Voltage (by Load Current) Temperature 25°C
Item Vo ZPIVEE (ATTET) Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
—A—— Input Volt. 18V
—:=©—- Input Volt. 36V Load Ripple Voltage [mV]
50 — Current Input Volt. Input Volt.
- S I - [A] 18 [V) 36 [V]
-] 0.0 5 5
= 40 —t - T
— - ) o | 1.7 5 10
& " 3.4 5 10
g % ' K 5.0 5 10
2 i | .
z 6.7 5 10
= 07 - B N 8.4 5 10
[=}
& - 10. 1 5 10
10 - -1+ — 06— —6- o- o — — —
’/
I - - -
0 4 8 12 - _ _
Load Current [A]
Ripple Voltage is shown as p-p in the figure
below.
Note: Slanted line shows the range of the rated
load current.
Uy ZVEREIR, TRp—pfETTREND,
() MRIERATERRBELY =T,
Ripple [mVp-p]
Fig. Complex Ripple Wave Form
K Uy IAEREMEK
_ BC—-3398
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Load Current

load current.

() #BRIIERRTERLEHZTT,

[A]

Yo 7N/ A4 Xk, TRIp —pfETHREND,

Ripple-Noise is shown as p—p in the figure below
Note: Slanted line shows the range of the rated

Ripple
Noise[mVp-p]

N

K Vy7rn)A KR

Fig. Complex Ripple Noise Wave Form

Model CBS1002412
Ripple-Noise Temperature 25°C
Item Yy PN A4X Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
—A—— Input Volt. 18V
—:—© —- Input Volt. 36V Load Ripple-Noise [mV]
200 I T Current Input Volt. Input Volt.
180 I B N ] [A] 18 [V] 36 [V]
T ] 0.0 15 30
;9-1 199 L ) - - ] 1.7 30 35
B V) B e : :
® R - ] 3.4 30 35
@ 120 . : J
2 + - — — 5.0 40 40
= 100
5 | ) 6.7 45 45
B 80 |— - — -
o . ] “ _ 8.4 50 50
a4 60 B A; " 10. 1 55 50
40 - =8 - — — —~
SR R - = el | _
20 | —"— — — —~ —
4
0 _ _ —
0 4 8 12 _ _ _

BC—-3398
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Model CBS1002412
Overcurrent Protection Temperature 25°C
Item BEFRE Testing Circuitry Figure A
Object +12V8. 4A
1. Graph Input Volt. 18V [2. Values
« Input Volt. 24V
s Input Volt, 36V Output Load Current [A]
T T T Voltage Input Volt. | Input Volt. | Input Volt.
N [V] 18[V] 24[V] 36 (V]
12 = .
- 3 12.0 11.25 | 11.08| 11.14
= J
N I~ - 11.4 11.23 11.08 11.18
3 g ! 10.8 11.21 | 11.10 | 11.23
=
2 9.6 11. 19 11.13 11.32
2 T 8.4 11.19 11. 16 11. 40
O —— J— —_ —_
0 | _ _ — _
0 4 8 12 16 — — — —
Load Current [A] _ _ _ _
Note: Slanted line shows the range of the rated . _ _ _
load current.
() SR ERATERTELY =3,
Intermittent oOperation occurs when the output
voltage is from 8.4V to 0OV.
8. 4V~0VfiX, MIxRE—FL 75,
- 10 — BC—-3398
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Model CBS1002412
Overvoltage Protection
Item 18 B R Testing Circuitry Figure A
Object +12V8. 4A
1. Graph —2&—— Input Volt. 18V [2. Values
-=-~EF-- Input Volt. 24V
—-—O—'- Input Volt. 36V Ambient Operating Point [V]
- . Temperature |Input Volt. |Input Volt.|Input Volt.
18.0 1 T [C] 181 | 24[v] | 36[V]
= 17.0 X y -50 15. 52 15. 52 15. 52
- . -40 15. 52 15. 52 15. 52
E 16.0 i’ ; -20 15.52 | 15.52 | 15.52
(=]
= 150 0 15.51 15. 52 15. 52
5 25 15.51 15. 51 15. 51
5 140 40 15.51 | 15.51| 15.51
5 o . . .
S 3.0 Y 60 1544 | 15.44 | 15.44
- : 85 15. 43 15. 43 15. 43
12.0 - w 100 1536 | 15.36 | 1536
11.0 L L[] | i 105 15. 35 15. 35 15. 35
-60 -20 20 60 100 — — — —

Ambient Temperature [C]
Load 0%

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

() BBTERFABBERBZ T,

- BC—3398
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Model CBS1002412
Dynamic Load Response Temperature 25°C
Ttem BMAHNEE Testing Circuitry  Figure A
Object +12V8. 4A
Input Volt. 24V
Cycle 1000 ms
Load Current
Min. Load (0A) «—
Load 100% (8. 4A) I N L
| AN
By e N
500 mV/div | EEE
200 u s/div 5 ms/div
Min. Load (QA) <=
Load 50% (4.24) 74}? _ TH - |
LN ‘
t | N \
. *.# || - W |
——t —~ —_ 47<‘r !
500 mV/div ' 7 , N
200 us/div 5 ms/div
Load 10% (0.844) ——
Load 100% (8. 44) I | HREEEE
| | ] S U N S N A O NN
I
|
] T
h |- 5 L ,T, *‘ | ]
e I —T N o
B ] B T e B Ama
500 mV/div oo 1 A ]
200 us/div 5 ms/div
— 12 — CB—3398
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Model CBS1002412
Rise and Fall Time Temperature 25°C
Item MEY, ST B Testing Circuitry Figure A
Object +12V8. 4A
1. Graph Input Volt. 18V
[Load  50% '
Output (f
Volt. - i
L2v/divl|[
0
Load 100%
Output (
Volt. - .
(2v/div]|[
| J
0
Input
Volt.
0
[10v/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time| 4 Tr Ts Th T f
Load
50 % 16.0 5.8 21. 8 0.3 4.4
100 % 16.0 5.8 21.8 0.2 2.3
90% 11
Qutput e T T T T T T . T ] 2N\
Volt. 10% / '
-1 1= it e N
i
Input ii
Volt. | |
Td Tr s Th Tf
< > I I ~ VA
I
< Ts N i
~ 13 — BC—-3398
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Model CBS1002412
Ambient Temperature Drift
Item BEBELXH Testing Circuitry Figure A

Object +12V8. 4A

1. Graph ——2A—— Input Volt. 18V |2. Values
-===-fF-~- Input Volt. 24V
—=O—:- Input Volt. 36V Ambient Output Voltage [V]
: Temperature |Input Volt. | Input Volt. | Input Volt.
12. 40 3 \ [*C] 180v1 | 24[v] | 36[V]
= 12,30 X z; i 50 12.057 | 12.057 | 12.057
= : . -40 12.060 | 12.060 | 12.060
B 12.20 | y -20 12.067 | 12.067 | 12.067
ig 12.10 ? B 0 12.076 | 12.076 | 12.076
- e e e o SN R 25 12.081 | 12.081 | 12.081
2 12.00 f 40 12.076 | 12.077 | 12.076
< 1190 M ‘ 60 12.067 | 12.067 | 12.067
: : 85 12.051 | 12.052 | 12.052
11.80 ] 100 12.038 | 12.038 | 12.038
11.70 ' ) 105 12.033 | 12.033 | 12.033
-60 -20 20 60 100 — = — -

Ambient Temperatufe [C]
Load 100%

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

() #RIERFAFBERGEL T,

- BC—3398
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Model CBS1002412
Minimum Input Voltage for Regulated Output Voltage
Ttem EELXalL—31a ERE Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
39 Temperature [v]
[C] Load 50% Load 100%
=50 13.6 14. 1
Z 24 -40 13.7 14.2
& -20 13.7 14.3
= 0 13. 8 14. 4
= 16
= - — 'ﬁ_m 25 13.9 14.5
e 40 13.9 14.6
. 60 13.9 14.7
85 13.9 14.8
100 13.8 14. 8
0 105 13.8 14. 8
-60 =20 20 60 100 - _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
() giRERARIBRERBEL T,
— 15 — BC—-3398
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Model CBS1002412
Ripple Voltage (by Ambient Temp.)
Item Yy FNVEIE (FBEIBE®SHE) Testing Circuitry Figure A

Object +12V8. 4A

1. Graph 2. Values
-~=-B--- Load 50%
—A—— Load 100% Ambient Ripple Voltage
200 ‘ : Temperature [mV]
e : [c) Load 50% | Load 100%
S e [T T ~ -40 40 45
o = JUR -20 25 25
fwl L RN R
o m*m:i = 25 0 D
2§ ~ N 40 10 10
o 60 | i 60 10 10
T N — = 85 10 10
20 Y »> 100 10 10
. N Lo S A 105 10 10
60 20 20 60 100 — — -

Ambient Temperature [°C]
Input Volt. 24V

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

() #RTERERREHRE L T,

16— BC—-3398
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Model CBS1002412
Time Lapse Drift Temperature 25C
Item EEERY 7 b Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
Time since Output
start Voltage

12. 40 (H] (V]
o 12. 30 0.0 12. 068
T) 12.20 0.5 12. 065
] 1.0 12. 065
::; 12.10 2.0 12. 065
= 12.00 3.0 12. 065
§ 11.90 4.0 12. 065
—] 5.0 12. 066
11.80 6.0 12. 066
11. 70 7.0 12. 066
0 2 4 6 10 8.0 12. 066

Time [H]
Input Volt. 24V
Load 100%
7 - BC-3398
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Model CBS1002412

Output Voltage Accuracy
Ttem TEERE Testing Circuitry Figure A
Object +12V8. 4A

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 1 -40 ~ 100C
Input Voltage 18 ~ 36V
Load Current 0 ~ B8.4A

* Qutput Voltage Accuracy = * (Maximum of Output Voltage — Minimum of Qutput Voltage) /2

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage
1. BEERE
FERE. ANEE. AHERE TRAKAT, TRCEHIELLEOHNBEEORBEZ VS,
B R E T —-40 ~ 100C
ANEE 18 ~ 36V
A HER : 0 ~ 8.4A

x TEERE XBHE) = t(WHEEORSHE - HHEEOKIEME 2

EEE
* CEEREXEEE) =——— X 100
E¥ M AEE
2. Values
Temperature | Input Output Output Voltage Accuracy
Item
[’C] Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 18 8.4 12. 081
+23 +0.2
Minimum Voltage 100 24 0 12. 035
— 18 — BC—-3398
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Model CBS1002412
Condense
Item R Testing Circuitry Figure A
Object +12V8. 4A
1. Condensation test
Testing procedure is as follows.
@ Keeping and cooling the unit in a tank at -10°C for an hour with the input off.
@ Taking it out of the tank and dewing itself in a room where the temperature is
25°C and the humidity is 40%RH.
@ Testing electrical characteristics of the unit to confirm there be no fault.
1. BEFERR
ANEZW-7-RET, HEEFT-10CIZAHLTEE, N1 RFMABICERE» WD L,
FE25C, BE40%RIORBIERBEHEIE, TOBEIHWHFEORELITVWRFE OV
L AR S,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 12. 001 Input Volt. :24V, Load Current. :8. 4A
Line Regulation [mV] 7 Input Volt. :18~36V, Load Current. :8. 4A
Load Regulation [mV] 3 Input Volt. :24V, Load Current. :0~8. 4A

BC—-—3398
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Model CBS1002412
Line Noise Tolerance Temperature 25C
Item ANHEEWE Testing Circuitry Figure B
Object +12V8. 4A
1. Conditions
» Input Voltage 24V « Pulse Input Duration : ! min. or more
+ Pulse Voltage 2000 v + Load 100 %
» Pulse Cycle 16. 7 mS
2. Results
No protection failure [DC-like Regulation of
Pulse Width MODE should occur Output Voltage
[nS] POLARITY R #E R OMBMEN 2V |HABEOEKHWES)
+ 0K no fluctuation
COMMON
50 — 0K no fluctuation
-+ 0K no fluctuation
NORMAL
— 0K no fluctuation
+ 0K no fluctuation
COMMON
— 0K no fluctuation
1000
+ 0K no fluctuation
NORMAL
— 0K no fluctuation

BC—-3398




SEEH

— CO$EL

Temperature Chamber
{EIRE
Blectronic | | (1] )
Switch — pf Pover Supply p| Electronic
DC Power wite HRER DC Load
Supply ’ Power Meter Figure C -
DO BFMs e BT RAEE ‘] Oscilloscope
1]
v ]
g Relay Unit
P Jv-eazyh
> DWM
Data Acquisition/Control Unit
7RG AT A
Figure A
R R - -
IC Voltmeter _Nolse Power Supply DC Ammeter Adjustable
DC Power Simulator BRI > Load
; 3 FG ) EREsat
gg%’% BB MR yiab-4 Figure € RES U
DC Voltmeter
EREEE
Figure B
© * ! IN AOUT » o
I RC +S
7 ¢t CBS TRM ¢3 " o4
ﬁauF €2 0. “”:
”?n CASE -$
o . -LT VIN -vout » 0
Figure C
Cl:50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4:35V 470puF X2 (-40°C=Tp<-207C)
35V 470uF (-20°C =T =100C)
Tz : Base Plate Temp.
— 9] — BC—-3398






