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input voltage.

(k) #BMIERANBERELTT,

Model CBS2002412
Line Regulation Temperature 25°C
Item BRANEE Testing Circuitry Figure A
Object +12V16. TA
1. Graph 2. Values
-=-EF-- Load 50%
= Load 100% Input Output Voltage
12.30 Voltage (v]
— Y
r b I T [V] Load 50% Load 100%
- Y B | _
_ 1z - R 16 11. 993 11.993
o0 b s | j . J 18 11. 993 11.993
© " ‘
oy R R . ! —— 20 11.993 11.993
- X
5 R0 eee—a—a—a—a 24 11. 993 11.993
= L9 L I 30 11. 993 11. 992
2 I SN | ] 36 11. 993 11. 992
S 1180 | L e 40 11.993 11. 992
1,70 |— A —] — — -
- + — —4"\7 - - -
11. 60 — !
10 20 30 40 50
Input Voltage [V
Note: Slanted line shows the range of the rated
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Model CBS2002412
Input Current (by Input Voltage) Temperature 25°C
Ttem ANEFR (ANNTEERME) Testing Circuitry Figure A
Object
1. Graph —2A—— Load 100% 2. Values
---EF-- Load 50%
——O—~ Load 0% Input Input Current
20.0 Voltage (A]
: F (V] Load 0% | Load 50% |Load 100%
N | RN | - 0 0.000 | 0.000 | 0.000
= 15.0 ;i R 4.0 0. 001 0. 001 0. 001
= akkk\ 8.0 0.020 | 0.021 | 0.020
51&0*—— 4 12.0 0.017 0.016 0. 017
- o J 15. 2 0. 182 7.505 | 15.907
& e 16. 0 0.174 7.094 | 15.090
T s SR - S _*\w% B 18.0 0.159 | 6.264 | 13.187
S “mle | 20. 0 0.146 5621 | 11.738
T - TN T 24. 0 0.122 | 4.670 | 9.650
0.0 ﬁ—g—ai-l—amlq\ oo | 28. 0 0.097 | 4.015 | 8229
0 40 50 32.0 0. 089 3.520 7.171
Input Voltage [V] 36. 0 0. 086 3.140 | 6.365
40. 0 0.078 2.844 | 5.733
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

() BBRILEBANBEEREL T,
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Model CBS2002412
Input Current (by Load Current) Temperature 25°C
Ttem ANER (AW Testing Circuitry Figure A
Object
1. Graph ——A——— Input Volt. 18V |2. Values
---EF-- Input Volt. 24V
— —O—-- Input Volt. 36V Load Input Current [A]
20.0 Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36 [V]
0. 00 0. 158 0.123 0.088
= 15.0 3.00 2.303 | 1.739 | 1.213
g 6. 00 4.471 3.349 2. 286
(g 0o 9. 00 6. 628 5. 022 3.388
- 12. 00 8. 981 6. 705 4. 476
§ 15. 00 11. 256 8.501 5. 641
T s 16. 70 12.705 | 9.551 | 6.318
18. 37 14. 164 10. 490 6. 998
0.0 - - - -

Load Current [A]

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

() MTERARNERBEZ T,

_ 4 - | BC—3427
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Load Current [A]

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

(F) BT ERANERGEEL =7,

Model CBS2002412
Input Power (by Load Current) Temperature 25°C
Ttem ANESH (AR Testing Circuitry Figure A
Object T
1. Graph ——7A—— Input Volt. 18V [2. Values
--~-EF~- Input Volt. 24V
—_——— = Input Volt. 36V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
[A] 181V] 24[V] 361V]
400 0.00 2.9 3.0 3.2
= 3. 00 41. 4 41.9 43.6
- 6. 00 79.9 80.3 82.0
S 300 |
o 9. 00 119.6 119.9 121.4
b= 12. 00 160. 8 160. 8 161.9
& 200 15. 00 203.5 |  203.0 | 203.7
16. 70 228.7 227.4 227.9
100 18.37 253.7 252. 1 252.1
0 J— J— . —

BC-3427
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input voltage.

() BRI ERANDEERE L RT,

Model CBS2002412
Efficiency (by Input Voltage) Temperature 25°C
Ttem R (ANSEERE) Testing Circuitry Figure A
Object
1. Graph 2. Values
---FF-- Load 50%
2 Load 100% Input Efficiency
100 : { I - Voltage %]
‘/A‘* ””” l J T 4‘ 7] [V] Load 50% Load 100%
ol ’*‘y* | 7[‘,'”*:’ T 16 89. 6 87.0

% S N T S 18 89. 8 87.3

. - jmﬂ:fg T[% ié S A I 20 89. 8 87.5

g 8 | wr.sia A=A # S 24 89. 6 87.7

R AN % [ ) ﬁ: 30 89. 1 87.7

o F————— - ——% ‘ e -——]

2 S T . F— 36 88. 4 87.5
80 f— “ j~& — 40 87.8 87.3
sl | = - -
72 S ‘ l

10 20 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated

BC—-3427
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Model CBS2002412
Efficiency (by Load Current) Temperature 25°C
Item & (RARRE) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V j2. Values
---fEF--' Input Volt. 24V
—-—O=—-- Input Volt. 36V Load Efficiency [%]
100 : ] i : Current Input Volt. | Input Volt. | Input Volt.
4 *\%AW"ﬂ'~ — 4447” . 'QFﬂ - [A] 180v] | 240v] | 36(V]
T . o S 0.00 — - -
= 3.00 86. 0 85.1 81.7
. 6. 00 89. 5 89.1 | 87.2
% 9. 00 89.8 89.6 88.5
g 12. 00 89. 2 89.2 | 88.5
& 15. 00 88.1 88.3 88.0
16. 70 87.3 87.8 87.6
18. 37 86.5 87.1 87.1

Load Current [A]

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

() BBITERAFNEREELTT,
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Model CBS2002412
Load Regulation Temperature 25°C
Item HHARNEE Testing Circuitry Figure A
Object +12V16. TA
1. Graph ——A—— Input Volt. 18V [2. Values
---EF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36[V]
_ 0. 00 11.993 | 11.993 [ 11.992
= 3. 00 11.993 | 11.993 | 11.992
& 6. 00 11.993 | 11992 | 11992
é 9. 00 11.993 | 11.992 | 11.992
g 12. 00 11.993 | 11.992 | 11.992
s 15. 00 11.993 | 11.993 | 11.992
< 16. 70 11.993 | 11.992 | 11.992
18. 37 11.993 | 11.992 | 11.992

Load Current

(A]

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

() BRIERATERBHEEL T,
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Model CBS2002412
Ripple Voltage (by Load Current) Temperature 25°C
Item Vo 7 NVEE (ARFRE) Testing Circuitry Figure A
Object +12V16. 7A
1. Graph 2. Values
—2A— Input Volt. 18V
— —O—'- Input Volt. 36V Load Ripple Voltage [mV]
50 : , r Current Input Volt. Input Volt.
1 _ [A] 18 (V] 36 (V)
'% 40 } o ) ] B 0.0 5 5
= N B R A B 3.3 20 25
2 6.7 20 25
250 | S N S .
he T 10. 0 20 25
o L - R
= PN R 13.4 20 25
A % T s N N 16.7 20 25
o ] ;
o= . 20.0 20 25
_ | L ] __ _ _
. S -
} l __ _ —
10 20 . ~ _
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.
Yy FPVEERX, TRIp—pETTREINS,
() SRIIERAFTERAEEETT,
Ripple [mVp-p!
Fig. Complex Ripple Wave Form
K Vo AEREMEK
_ BC—-3427
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Load Current [A]

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

VyIN /A4, TRIp —pETTEND,
(F) BRIERATERGEEL T,

Ripple
Noise[mVp—p]

Fig.Complex Ripple Noise Wave Form
X Uy N A RXER

Model CBS2002412
Ripple—Noise Temperature 25°C
Ttem Vo TIN A X Testing Circuitry Figure A
Object +12V16. 7A
1. Graph 2. Values
—_—hA— Input Volt. 18V
—-—O—-- Input Volt. 36V Load Ripple-Noise [mV]
200 , Current Input Volt. Input Volt.
wo bl L T O [A] 18 [V] 36 (V]
- - ) ) L ) .0 15 15
Ll E—— | — n ” m
= 4o f— I S S :
o . [—— e 1 30 40
3 120 [ ] RV .
. SR O R R 10. 0 35 40
2100 f— e
o — _ ] : - 13. 4 40 45
g O S — 16.7 50 50
A S I I e—2 20. 0 55 55
- -—9*—7— &’;-?%gg | ] — — _
. | — — —
10 20 — — _.

BC—3427




— CO$EL

ZEEH

Model CBS2002412
Overcurrent Protection Temperature 25°C
Ttem mERIE Testing Circuitry Figure A
Object +12V16. TA
1. Graph Input Volt. 18V |2. Values
Input Volt. 24V
Input Volt. 36V Output Load Current ([A]
. - Voltage Input Volt. | Input Volt. | Input Volt.
[ i vl 18(V] 24[V] 36(V]
12 - —
- | 12.0 0. 00 0.00 {  0.00
S — ‘J* T 11.4 22. 09 21. 84 22. 40
s s #7 | 10.8 22.07 | 21.90 [ 22.52
o 9.6 22. 10 22. 03 22.76
= - \I‘ ] ' 8.4 22. 10 22.18 23.08
g 1
2 4 —g)— #\ — — - — -
()
. ‘ } ] - - - -
0 | | — - - ~
0 10 20 30 — — — —
Load Current [A] __ _ _ _
Note: Slanted line shows the range of the rated _ _ _ _
load current.
(F) SR ERATWEREEE % RT,
Intermittent operation occurs when the output
voltage is from 8.4V to OV.
8. 4V~0ViEix, IRE—F L5,
10— | BC-3427
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Model CBS2002412
Overvoltage Protection

Item WEERE Testing Circuitry Figure A

Object +12V16. 7A
1. Graph ——2A—— Input Volt. 18V |2. Values

-=-=-EF-- Input Volt. 24V
— —O='= Input Volt. 36V Ambient Operating Point [V]
18.0 , Temperature |Input Volt. | Input Volt. [ Input Volt.
‘ [C] 18[V] 24[V] 36[V]

1.0 50 15. 64 15. 64 15. 64
- 40 15. 64 15. 64 15. 64
B ~90 15.64 | 15.64 | 15.64
& 0 15.64 | 15.64 | 15.64
E? wo o 25 15. 64 15. 57 15.57
5 , 40 15. 56 15. 57 15.57
& 13.0 | - , : 60 15. 56 15. 57 15.57

ol N ) 85 15. 56 15. 49 15. 56

, i n 100 15. 48 15. 49 15. 49
11.0 . 105 15. 48 15. 49 15. 49
-60 -20 20 60 100 _ _ — _

Ambient Temperature [°C]
Load 0%

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

(E) BHRRITER IR EHGEZ =T,
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Load 1

Load Current

Min. Load (0A) «——

00% (16.7A)

Model CBS2002412
Dynamic Load Response Temperature 25°C
Item BARNEE Testing Circuitry Figure A
Object +12V16. 7TA
Input Volt. 24V
Cycle 1000 ms

—vud\« \f
\ B
500 nV/div | BN — B
200 ps/div 5 ms/div
Min. Load (0A) «—
[ | T
Load 50% (8.35A) . [
;—-—dﬁd’\,*
500 nV/div N }
200 p s/div 5 ms/div
Load 10% (1.674A) <—
L \ ‘ ; o
Load 100% (16.7A) B 1 . e o
Lo o 1 | \
. i - L | | .
R T !
B b - -
| | i ., ; i
) — | |
500 mV,/div 7 a B
200 p s/div 5 ms/div
— 12 — BC—3427
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Model CBS2002412
Rise and Fall Time Temperature 25°C
Item IV, ST YR Testing Circuitry Figure A
Object +12V16. 7A
1. Graph Input Volt. 18 V
[ Load 50% .
3 .
Output (>
Volt. - -
f2v/divl|[
0
[ Load 100%
[ |
Output
Volt. L .
(2v/divl|[ 1
0 =
Input
Volt.
0
[10V/div] Time [50m5/d1v] Time [10mS/div]
2. Values [mS]
Timel 14 Tr Ts Th Tf
Load
50 % 16. 0 5.8 21.8 0.2 4.0
100 % 16.0 5.8 21.8 0.1 2.1
90% i
Output ——— T T T N
2 i 1E—=———- “—— T~k
| —
Input ii
Volt. I |
Td Tr o Thi Tf
<—><—> M Slk—>
[N
P SN X
BC—3427
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Model CBS2002412
Ambient Temperature Drift
Ttem B ERE A Testing Circuitry Figure A
Object +12V16. 7A
1. Graph —7A—— Input Volt. 18V |2. Values
---EF-- Input Volt. 24V
— —O—- Input Volt. 36V Ambient Output Voltage [V]
12.30 ‘ Temperature |Input Volt. |Input Volt.|Input Volt.
: [C] 18[V] 24[V] 36[V]
R 7 50 11.977 | 11.977 | 11.978
z 12. 10 X o : 40 11.982 | 11.983 | 11.983
& I e 20 11,992 | 11.992 | 11.993
51200 |l — 0 12.004 | 12.004 | 12.005
>O l 1 M . . .
R : 25 12.010 | 12.010 | 12.009
511,90 e
5 . 40 12.006 | 12.006 | 12.006
S 11.80 ' e — 60 11. 997 11.997 11. 996
70 K ' 85 11.981 | 11.981 | 11.980
I I , 100 11.969 | 11.969 | 11.968
11. 60 i L 105 11.963 | 11.962 | 11.962
-60 -20 20 60 100 — — — —

Ambient Temperature [°C]
Load 100%

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

(FE) BB EHE E IR #DE % =T,

4 BC-3427
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Model CBS2002412
Minimum Input Voltage for Regulated Output Voltage
Item HELX¥2L— a9 EE Testing Circuitry Figure A

Object +12V16. TA~

1. Graph 2. Values
---EF-- Load 50%

Input Voltage [V]

—A—— Load 100% Ambient Input Voltage
39 Temperature [v]

[C] Load 50% Load 100%

T 1 ~50 12.8 13.5

24 : B R : -40 12.9 13.6

=0 13.0 13.7

8 5 0 13.1 13.8

16 kﬁﬂ~n~f~ e - N ”* 25 13.1 14.0

g—hr—és-fﬂ B—-a - A-Hh 20 13.1 14.0

. oL B 7W;“7‘”7‘ 60 13.0 14.0

E : 85 13.0 14.1

| ‘ . 100 13.0 14. 1

0 L : 105 13.0 14.1

60 ~20 20 60 100 - — -~

Ambient Temperature [C]

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

(7F) MR EREHREREL T,

15— BC—3427
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Model CBS2002412
Ripple Voltage (by Ambient Temp.)
Ttem Y v 7 AVEE (FAEBERE) Testing Circuitry Figure A

Object +12V16. 7A ) -

1. Graph 2. Values
--~-EF-- Load 50%

= Load 100% Ambient Ripple Voltage
200 Temperature (mV]
O T ['C] Load 50% Load 100%
_ T N - ;
;E 160 \\ - 50 75 175
= \ [ - -40 120 120
& . - -20 45 45
LE oy k\ - - 0 95 25
= 100 A\ ] - N 25 20 20
o 80 -\ :
2 ] -,\\ ] N 40 20 20
= 60 0\ ] ) 60 15 15
40 !L‘\\ N 85 20 20
20 . &ﬂ—yﬁ?ﬂé?ﬂ 100 25 25
0 ‘ 1 -] 105 20 20
-60 -20 20 60 100 — — —

Ambient Temperature [C]
Input Volt. 24V

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

() #B3EREEREREL T T,

16— BC—3427
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Model CBS2002412
Time Lapse Drift Temperature 25C
Item BEERY 7 b Testing Circuitry Figure A

Object +12V16. 7A

1. Graph 2. Values
Time since Output
12. 30 Aﬁlf ‘ ‘ \ start Voltage
wa | ] v
S AN R P f R 0.0 12. 001
> ! !
= 12,10 po— } t4~ ——;L — 0.5 11. 996
5] | L ; _ P oo SN D
o .
S 12,00 N T | ] 1.0 11. 996
€ — | L 2.0 11. 996
- 11.90 E i T T T 3.0 11. 996
g 11.80 - — { j jj ij: S 4.0 11. 996
e iﬁ‘i m—— — 5.0 11. 996
L S 6.0 I1. 996
11. 60 1 7.0 11. 996
0 2 4 6 8 10 8.0 11. 996
Time [H]
Input Volt. 24V
Load 100%

- 17 — BC—3427
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Model CBS2002412

Output Voltage Accuracy
Item EEERE Testing Circuitry Figure A
Object +12V16. 7TA

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 ~ 100°C
Input Voltage 18 ~ 36V
Load Current 0~ 16.7A

* OQutput Voltage Accuracy = * (Maximum of Output Voltage — Minimum of OQutput Voltage), 2

. Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage

1. EBERE
FABERE., ANEE., AFNERE TRAKRAN T, FREEABSELLEOHABEEOEGHEZ VD,
JE RIRE T -40 ~ 100C
ANEIE 18 ~ 36V
REFER 10~ 16.7A

T (MO EBEORFEME - HABEDORIEME 2

* EEERE (XBE)

EEfE
* EEBERE EHR) =—— X 100
ER W HEE
2. Values
It Temperature | Input Output Output Voltage Accuracy
m
¢ [cl Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 36 16.7 12. 010
+22 +0. 2
Minimum Voltage 100 36 0 11. 966
— 18 — BC—3427
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Model CBS2002412
Condense
Ttem EEST Testing Circuitry Figure A
Object +12V16. TA )
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
25C and the humidity is 40%RH.
@ Testing electrical characteristics of the unit to confirm there be no fault
1. HESERAR
ANEGYSTRBET, BBET—10CIKAHALTREE, N1 FHRICERE»SIRYHL,
FIR25C, BEA4O0O%RIORBIEBEXEREIYT, 20BRNBHOAEEZFTVWEE LN
T EEERT D,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 12. 004 Input Volt. :24V, Load Current. :16.7A
Line Regulation [mV] 1 Input Volt. :18~36V, Load Current. :16. 7A
Load Regulation [mV] 1 Input Volt. :24V, Load Current. :0~16. 7A

BC—-3427
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Model CBS2002412
Line Noise Tolerance Temperature 25C
Item ANHESE Testing Circuitry Figure B
" Object +12V16. TA
1. Conditions
« Input Voltage 24V « Pulse Input Duration : 1 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 Qutput Voltage
[nS] POLARITY |fR#EEIBR OBEMER 2V |HABEOBERNES)
+ 0K no fluctuation
COMMON
0 — 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—3427

SEEHN




— CO$EL

SEEHN

\

Temperature Chamber
1EIRE
ectronic | | (1 )
Switch i Power Supply »| Electronic N
DC_Power ¢ ] CHERER DC Load a 17
Supply 7 Power Meter Figure C i P
DCEEIR ¢ BHE BIAGEE Oscilloscope
tyura-7’
A
‘ |
Relay Unit
» Jy-eazyh
> DVM
Data Acquisition/Control Unit
7BV ATh
Figure A
Noise DC Ammet Adjustable
DC Input Line BC Voltmeter o] Simulator POE%%%IY N orer Load
BAER N FG ) R E 3 "
B EER JA Y 3ab-p - Figure C TEaS
DC Voltmeter
B EEE
Figure B
°© WIN
RC
CBS
4700pF CASE
-VIN
Cl :50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4 : 25V 1000uF X2 (-40C =Tp=-207C)
25V 1000 F (—20°C<T=1007C)
Ty : Base Plate Temp.
Figure C

BC—-3427






