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Input Voltage [V]

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

() BBTERANBERBERT,

Model CBS2004812
Line Regulation Temperature 25°C

Item FOANEE) Testing Circuitry Figure A

Object +12V16. 7TA
1. Graph 2. Values

---fF--- Load 50%
2 Load 100% Input Output Voltage
- ——— Voltage (v]

12. 30 - \\ BRE A [v] Load 50% | Load 100%
= 12.20 N ] 33 11. 967 11. 965
= - SN 36 11. 966 11. 964
% 12.10 : ! SN N
o N | TN ‘ 40 11. 966 11. 964
s . ‘

S 12.00 . 48 11. 966 11. 964

o 55 11. 966 11. 964

2 11.90 — ]

S 60 11. 966 11. 963

© 11.80 AN SRR 70 11. 966 11.963
S 76 11. 966 11. 963

11.70 i, : ]

o . ;7ﬁ_\4 80 11. 965 11.963
N .
11. 60 S
20 40 60 80
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Model CBS2004812
Input Current (by Input Voltage) Temperature 25°C
Item ANER (ANEERHE) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% 2. Values
~~=-fF--- Load 50%
— —O—— Load 0Ok Input Input Current
10 : Voltage (A]
., \
[ N O N N (vl Load 0% | Load 50% |Load 100%
o L ~ 4O 8.0 0.000 | 0.000 | 0.000
= | N L) | 16.0 0.000 | 0.000 [ 0.000
£ A 3 N : 24.0 0.009 | 0.009 | 0.009
S B T S g4
5 *i\\ N 30. 6 0. 081 3.693 7. 334
- ] ‘\YL\\\ ~ 31.4 0.079 | 3.578 [ 7.310
E% 4 lﬁﬁj m?\“ \\$\\\§;;;§ﬁ$ 33.0 0.076 3.378 6. 880
‘ ], B 36. 0 0.070 3.068 | 6.230
] -] N
2 e 40,0 0.060 | 2.750 | 5.560
‘ﬁ N H-ag
— N he 48.0 0. 049 2.288 | 4.590
0 ——a-_g—!—i@é-f NP PN 60.0 0.044 1. 840 3. 654
0 20 40 60 80 70.0 0. 040 1.582 3.132
Input Voltage [V] 76.0 0.037 1. 463 2. 886
80.0 0. 037 1.394 | 2.744
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

() FMBIEBRANBERHZ T,
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Load Current

load current

(A

Note: Slanted line shows the range of the rated

() BT ERATEREHE T,

Model CBS2004812
Input Current (by Load Current) Temperature 25°C
Ttem AFVET (ATTRHE) Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—-—0O—~ Input Volt. 76V Load Input Current [A]
Current Input Volt.|Input Volt.|Input Volt.
(A] 36[V] 48(V] 76[V]
_ 0.0 0. 070 0.050 | 0.037
= 3.0 1. 167 0. 875 0.578
e 6.0 2.249 1.679 1. 083
g 9.0 3. 369 2.510 1. 600
° 12.0 4.535 | 3.362 | 2.132
2 15.0 5.750 | 4.242 | 2.676
B 16.7 6.460 | 4.750 | 2.986
18.4 7.200 5.280 | 3.308
0 4 8 12 16 20 — _ - _

BC—-3335
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Model CBS2004812
Input Power (by Load Current) Temperature 25°C
Ttem ANEN (BRiRE) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—-—0O—'~- Input Volt. 76V Load Input Power [W]
500 Current Input Volt.|Input Volt.|Input Volt.
D (A] 36[V] 48([V] 76[V]
i ! | \
s00 | 1 i A 0.0 2.5 2.4 2.9
E o ‘A 7! W 3.0 41.9 41.9 43.9
& 1 | .0 80.5 80. 2 82.4
2 300 | .
S 9.0 119.9 119. 8 121.6
s [T P 12. 0 160.7 | 160.0 | 162.2
2 200 | o<
= i : ‘ 4/. N 15.0 203.1 201. 4 203.1
- e R 16.7 227.5 | 225.4 | 226.5
100 ; )@/F/’ R 18.4 252.9 250.0 250.7
T T - - - -
0 ./ | | | N —_ — — —
0 4 8 12 16 20 — _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
(E) RBRTERATERGHEEZ T,
— 4 — BC—3335
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Model CBS2004812
Efficiency (by Input Voltage) Temperature 25°C
Item HE (ANEEFNE) Testing Circuitry Figure A
Object
1. Graph 2. Values
~--fF--- Load 50%
2 Load 100% Input Efficiency
100 — ‘ ; — Voltage (%]
N B e [V] Load 50% | Load 100%
9 ST 33 88.9 87.0
2 9 N N 36 89. 3 87.5
. b . ’ - 40 89. 5 87.9
§ 88 | 48 89.5 88. 2
o 55 89. 2 88. 3
o 84 ‘
P A% ‘ : 60 88.9 88. 3
80 S o 70 88. 4 87.8
Dl -~ 76 88. 0 87.7
76 N N
N 80 87.8 87.7
72
20 40 60 80

Input Voltage [V]

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

(1) BIERANBERMEZ RT,

5 _ BC—3335
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Load Current

(A]

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

() BIERATTEREEZ R,

Model CBS2004812
Efficiency (by Load Current) Temperature 25°C
Item HE (ARTEE) Testing Circuitry Figure A
Object
1. Graph —~A—— Input Volt. 36V |2. Values
---fF+--- Input Volt. 48V
—:-—0O—-— Input Volt. 76V Load Efficiency [%]
100 , ‘ ‘ S Current Input Volt.|Input Volt.|Input Volt.
B — [A) 36(v] | 48lv] | 76Lv]
92 |- } - - 0.0 _ — —
R —— —— - :
2 os| u/f,-g | 1 3{* lg 3.0 85.0 85.0 80.9
. | X 0 88.7 | 8.0 | 86.6
2 , .
I e e B A AR N A .0 89. 4 89.5 8.2
o e | B | . 12. 0 89.0 89. 4 88. 2
"IN U S N S NS S (N D N (O 15.0 88.1 | 88.8 | 88.0
60 - { 16. 7 87. 4 88.2 87.8
‘ 5 18. 4 86.7 87.7 87.5
52 ¢ —
; ’J' T H T _ _ B -
44 \ I N - - _ -
0 4 8 12 16 20 _— - - -
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Model CBS2004812
Load Regulation Temperature 25°C
Item AT EE) Testing Circuitry Figure A
Object +12V16. 7A
1. Graph ——&—— Input Volt. 36V |2. Values
---fF+--- Input Volt. 48V
—-—0O—-— Input Volt. 76V Load Output Voltage [V]
T — { T ’ Current Input Volt.|Input Volt.|Input Volt.
12.30 i ; T (A] 36[V] 48[V] 76[V]
= 12.20 : ; AR 0 11.968 | 11.966 | 11.965
= j : T R 0 11.967 | 11.966 | 11.965
@ 12.10 ‘ R L —
3 - ; N 0 11.967 | 11.966 | 11.965
S 12.00 L 0 11.967 | 11.966 | 11.965
- F—fa—a——h L%tﬂﬂﬂ : 12.0 11.967 | 11.965 | 11.965
2 11.90 | R .
g * N 15.0 11.967 | 11.966 | 11.965
< 1180 |— | | N 16.7 11.967 | 11.965 | 11.965
| i A Ba 18. 4 11.967 | 11.965 | 11.965
11.70 R — ~ - _
11. 60 N - - - -
0 4 8 12 16 20

Load Current [A]

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

() RTERARERTEEZ R,

7 BC—3335
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Model CBS2004812
Ripple Voltage (by Load Current) Temperature 25°C
Item Vv 7ZNVER (AR Testing Circuitry Figure A
Object +12V16. 7A
1. Graph 2. Values
—2A—— Input Volt. 36V
— —O—-— Input Volt. 76V Load Ripple Output Voltage [mV]
50 - e Current Input Volt. | Input Volt.
N [A] 36 [V] 76 [V]
= S 0.0 5 5
i i N 3.3 10 15
o) ‘ N 6.7 10
S 30 : 15
ﬁo ' 1 N\ 10.0 10 15
> j AN 13.4 10 15
820 f—— - ; 57
2 3 , R k 16. 10 15
E 7/ [ ) t ix ‘\\4 20. 0 10 ].5
10 [~ s ? A% T — — _
T/- H i ;\\ 1 —_— —_ —_—
0 ; \ LN l _ _ _
0 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 ZVEER, TRp —pETRIND,
(F) fIIERAREBREH 2R,
Ripple [mVp-p]
Fig. Complex Ripple Wave Form
SR % § A
BC—-3335
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Model CBS2004812
Ripple-Noise Temperature 25°C
Item Vo)A X Testing Circuitry Figure A
Object +12V16. 7A
1. Graph 2. Values
—2A—— Input Volt. 36V
et © iy Input Volt. 76V Load Ripple—NoiSe [mV]
200 ~ Current Input Volt. Input Volt.
180 : [(A] 36 [V] 76 [V]
0.0 15 20
i > 3.3 30 30
= 140 .
o < 6.7 30 40
@ 120 — = -
'é‘ AN 10.0 35 40
o 100 A \ 13.4 40 40
g ¥ | S 16. 7 50 45
= 60 20.0 55 50
40 e : = _ _ —
20 %7' | A = — —
o L i - — —
0 10 20 _— — —
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.
Yy 7Zn/)4 X%, TRp — Dﬁ'_@ﬂ?énéo
(F) R ERANTERTEEE =T,
AV
Ripple
Noise [mVp—p]
N
Fig. Complex Ripple Noise Wave Form
M Vv AR
g _ |  BC-3335
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Model CBS2004812
Overcurrent Protection Temperature 25°C
Item WERR#E Testing Circuitry Figure A
Object +12V16. 7TA
1. Graph Input Volt. 36V |2. Values
Input Volt. 48V
Input Volt. 76V Output Load Current [A]
- . Voltage Input Volt.{Input Volt.|Input Volt.
N |
~J | [V] 36[V] 48[V] 76[V]
12 Y 3
— ~N § 12.0 18. 79 20. 59 20. 46
=, ~ b
o ! o ' 11.4 21. 98 21. 85 22.43
3 g | | 10.8 21.01 | 21.90 | 22.54
G | | 9.6 22.07 | 21.99 | 22.75
£ T | 8.4 22.04 | 22.07 | 23.00
3 | |
£ e N I = -
e | : _— - _ _
0 j ] . _ _ _
0 10 20 30 — — — _
Load Current [A] _ _ — -
Note: Slanted line shows the range of the rated __ _ _ _
load current.
() AHBLERAFEREGHZ R,
Intermittent operation occurs when the output
voltage is from 8V to OV.
8V~OVRIL, MIRE—F &5,
— 10 — BC—3335
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Model CBS2004812
Overvoltage Protection

Item W EERE Testing Circuitry Figure A

Object +12V16. 7A
1. Graph —2A—— Input Volt. 36V |2. Values

-==f+~--- Input Volt. 48V
— —0O—-— Input Volt. 76V Ambient Operating Point [V]
. : : : — Temperature |Input Volt.|Input Volt.]Input Volt.

17.5 \ —t B (] 36[V] 48[V] 76 V]
= 165 t | '1f’ { ~50 15.51 | 15.51 | 15.51
R ) e ~40 15. 51 15. 51 15. 51
5 15.5 *‘“\_H—'ﬂ—ﬁ—ﬁ——ﬂﬁh -20 15.50 [ 15.50 [ 15.50
fi 14.5 | P S 0 15. 50 15. 50 15. 50
E ; R } - 25 15. 50 15. 50 15. 50
g 188 \ TN 40 15.50 | 15.50 | 15.50
E 125 \ } A 60 15. 49 15. 49 15. 49

o | ‘ . 85 15.49 | 15.49 | 15.49
H.5 \ o N 100 15.42 | 15.42 | 15.42
10.5 A L | 105 15.41 | 15.41 | 15.41
-60 =20 20 60 100 _— _ _ —

Ambient Temperature [°C]
Load 0%

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

() RBUTERE R ERAZ =T,

11— BC-3335
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Model CBS2004812
Dynamic Load Response Temperature 25C
Item B AR EE) Testing Circuitry Figure A
Object +12V16. 7A
Input Volt. 48 V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (16.7A)

Vil T
'
500 mV/div
200 ps/div 5 ms/div
Min. Load (0A) «—
Load 50% (8. 35A)
N AL A
u/ N ™
\/ |
500 mV/div |
200 ps/div 5 ms/div
Load 10% (1.67A) «——
T —
Load 100% (16.7A) | | ] - L
i B !
- | | '
| 1 | .
T ‘ I 1
! - ]
_ i .
500 mV/div | |
200 ps/div 5 ms/div

9 — BC—3335
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Model CBS2004812
Rise and Fall Time Temperature 25°C
Item M EY . STV ERE Testing Circuitry Figure A
Object +12V16. 7A
1. Graph Input Volt. 36 V
[ Load 50% ]
Output (—
Volt. - i
{av/div]|[
0
{Load 100%
Output (
Volt. s ]
lav/div]|[

Input
Volt.
0 . . " - R
{10v/div] Time {50mS/div] Time [10mS/div]
2. Values [mS]
Timel 14 Tr Ts Th Tt
Load
50 % 16. 3 6.3 22.5 0.2 4.1
100 % 16. 3 6.3 22.5 0.2 2.0
Output _n??%k’ ________ !L_ _____ &I:>_
Volt. 10% / H \
) St Ea—— [ — —1-—>
i -
Input ij
Volt. | '
Td Tr | ‘ Th| Tf
I
Ts N

3 BC—3335
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Model CBS2004812
Ambient Temperature Drift
Ttem JEEREEE) Testing Circuitry Figure A
Object +12V16. 7A
1. Graph —A—— Input Volt. 36V |2. Values
-=-fF--- Input Volt. 48V
—-—0O—-— Input Volt. 76V Ambient Output Voltage [V]
Temperature |Input Volt.|Input Volt.|Input Volt.
12.30 N \ [°C] 36(V] 48[V] 76(V]
— 12,20 \ \ -50 12.002 | 12.002 | 12.002
> . \
= \ \ -40 12.000 | 12.000 | 12.000
[]
w 12.10 \ -20 11.996 | 11.996 | 11.996
+ Y
S 12,00 \\ 0 11.993 | 11.993 | 11.993
o \ et =S N 25 11.982 | 11.981 | 11.982
2 11.90
g \ 40 11.970 | 11.969 | 11.969
© 1180 \ | 60 11.950 | 11.950 | 11.949
\ N 85 11.920 | 11.919 [ 11.919
11.70 S A 100 11.900 | 11.900 | 11.899
11.60 A 105 11.891 | 11.891 | 11.891
-60 ~20 20 60 100 — _ ~ _

Ambient Temperature [°C]

Load 100%

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

(F) PRI ERE R R 2~ T

14— BC-3335
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Model CBS2004812
Minimum Input Voltage for Regulated Output Voltage
Item BELVX 2L —a VEE Testing Circuitry Figure A
Object +12V16. 7A
1. Graph 2. Values
---fF--- Load 50%
2 Load 100% Ambient Input Voltage
50 - , : - Temperature V)
A N\ [°C) Load 50% | Load 100%
_ \ ’ \\‘ =50 28.1 28.7
Z o4 3 \ 40 28.1 28.7
&[N | AN -20 28.1 29. 1
= \ 0 28.1 29. 2
30
~ - A= 25 28.1 29.6
2 \ | N 40 28. 1 29.8
. \\ »»»»» ,‘ | \ 60 28.3 30.0
\ | \ 85 28.3 30. 1
A ! | \ 100 28.3 30. 3
10 A 105 28.3 30.5
-60 -20 20 60 100 _— _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
() AL ER B PR R 2 R T,
— 15 — BC—-3335




\

SEEH

— CO$EL

Model CBS2004812
Ripple Voltage (by Ambient Temp.)
Item Uy 7 NVEE (ARIRERM) Testing Circuitry Figure A
Object +12V16. 7A
1. Graph 2. Values
---fr--- Load 50%
= Load 100% Ambient Ripple Voltage
200 - : N — Temperature (V]
wo | [°C] Load 50% | Load 100%
%g 6o bl oo =50 115 115
— S o Ay 7 ~-40 95 95
140 i e i e
Sg, e -20 45 45
= 0 20 20
o
z 25 15 15
a 40 10 10
a
& 60 10 10
85 10 10
100 15 10
105 15 15

Ambient Temperature [°C]
Input Volt. 48V

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

(1) BRI ERE R 2 R,

16— | BC-3335
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Model CBS2004812
Time Lapse Drift Temperature 25°C
Item BEERY 7 B Testing Circuitry Figure A
Object +12V16. 7TA
1. Graph 2. Values
Time since Output
: —_— start Voltage
12.30 |- T [H] [V]
— 12.20 B ! 0.0 11. 975
= . \ | 0.5 11. 960
o 12.10 fsod -
& o i 1.0 11. 960
ey
c 12.00 1 2.0 11. 960
2 1190 |- 3.0 11. 960
2 :
Sim| - i 4.0 11. 960
; 5.0 11. 961
IL70 f———— 6.0 11. 961
11. 60 IR S — 7.0 11. 961
0 2 4 6 10 8.0 11.961
Time [H]
Input Volt. 48V
Load 100%
— 17 — BC—3335
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Model CBS2004812

Output Voltage Accuracy
Ttem TCEERE Testing Circuitry Figure A
Object +12V16. 7A

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 @ 36 ~ 76V
Load Current 0~ 16.7A

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

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

. EEBERE

ARRE. ANEE, AFERE TRABRANT, £FREEHI VL LEOHNEEOEBEZ WV D,
JE BRI B © -40 ~ 100°C
AN EE : 36 ~ 76V
R E 0 ~ 16.7A

 EERE EBD) = (KN BE ORI HABE D RIER /2

ZEHE
* EEERE E®E) =——— X 100
ERHIEE
2. Values
It Temperature | Input Output Output Voltage Accuracy
em
[cl Voltage[V] | Current{A] | Voltagel[V] | Value [mV] | Ration [%]
Maximum Voltage -40 36 0 12. 000
+53 +0.4
Minimum Voltage 100 76 16.7 11.894
— 18 — BC-3335
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Model CBS2004812
Condense
Item EE Testing Circuitry Figure A
Object +12V16. 7A
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. FEBHERR
AN %G -TRRET, HBEET—-10CIZHAL THE, 1 HHZICEBENOCERVHL.,
EE25C, BE4 0% RHIOREBIZKEHEREXE, TOEBSKHNFEORELITOEFE OV
T L RHERT D,
2. Values
Item Data Testing Conditions
Output Voltage [V] 12. 064 Input Volt. :48V, Load Current. :16. 7A
Line Regulation [mV] 2 Input Volt. :36~76V, Load Current. :16. 7A
Load Regulation [mV] 1 Input Volt. :48V, Load Current. :0~16. 7A

BC—-—3335
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Model CBS2004812
Line Noise Tolerance Temperature 25C
Item ANEETHE Testing Circuitry Figure B

Object +12V16. 7A

1. Conditions

« Input Voltage : 48 V * Pulse Input Duration : 1 min. or more
* Pulse Voltage : 2000V + 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 |[fRERIEE D REEMEN 72\ |HAEEOE FHIZLE)
+ OK no fluctuation
COMMON
50 - OK no fluctuation
+ OK no fluctuation
NORMAL
- OK no fluctuation
+ OK no fluctuation
COMMON
- OK no fluctuation
1000
+ OK no fluctuation
NORMAL -
— 0K no fluctuation

— 20 — BC—3335
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Temperature Chamber
{HiRE
RIS .
NN R [ —— —
DC Pover Swite BRI DC Load ‘Q’PV‘
Suppl P Met
Dg%% EFMyF ow‘gjﬁi er Figure C BEIANEE "l Os;illoscope
YuA31-7"
Relay Unit J
P Jy-eazyb
P DVM
Data Acquisition/Control Unit
7 -V A7A
Figure A
Noi Power Supply DC Ammet Adjustabl
DC Input Line —» DC Voltmeter > Simulzior . HERER e > L:az °
FARER BEREEE HE
LR MR Y3ab-4 Figure C AR
Digital
Voltmeter
BEREE
Figure B
o HVIN
RC
3 c2 CBS
ct 4700pF
33uF CASE
-VIN
Figure C

Cl : 100V 33 uF

C2 : 4700pF

C3 :50V 0.1uF

(-40C =Ty =-20°C) (-20°C < T=100°C)

C4 : CBS2004803, 05 10V 2200 F X2 C4 : CBS2004803,05 10V 22004 F
CBS2004812, 15 25V 1000 uF X2 CBS2004812,15 25V 1000 4 F
CBS2004824,28 35V 470 F X2 CBS2004824,28 35V 470 4 F

Tg:Base Plate Temp.
— 9] — BC—3335






