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Model CBS1004812
Line Regulation Temperature 25°C
Item SR N EEY Testing Circuitry Figure A

Object +12V8. 4A

1. Graph 2. Values
-==-tF--- Load 50%

= Load 100% Input Output Voltage
— Voltage [v]

12.40 i N vl Load 50% | Load 100%
= 12.30 3 33 12. 078 12. 077
= 3 36 12. 078 12.078
® 12.20 N\

g - . X 40 12. 078 12. 078

- By

© 12.10 J N\ 48 12. 078 12. 078

- ER? I —_ 55 12. 078 12. 078

2 12.00 |

8 < * 60 12. 078 12.078

S 1190 2\ 70 12.078 12.078
. > 76 12. 078 12.078

11.80 :

\ ) 80 12. 078 12.078

11.70 N .

20 40 60 80

Input Voltage [V]

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

() BRITERANBERLEE =T,
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Model CBS1004812
Input Current (by Input Voltage) Temperature 25°C
Item ANER (AN EBERE) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% |2. Values
-=--f+--- Load 50%
—'—O—-= Lload 0% Input Input Current
5.0 Voltage [A]
S Y (v] Load 0% | Load 50% |Load 100%
™ N
4.0 N ™~ N 8.0 0. 000 0. 000 0.000
= B ~ 16.0 0. 000 0. 000 0. 000
2 f;\t\\ N 24.0 0.009 | 0.009 | 0.009
S 3.0
g \Q&\\ 30. 6 0. 069 1. 741 3. 482
; o I \\\s\\\ N 7 31.4 0. 067 1.874 | 3.692
g* [BONT A 33.0 0.064 | 1.760 | 3.482
I . . 5 - 36.0 0. 058 1.593 3. 158
. \ [N N
1.0 B C: e
I’, N T @ _‘h & 40.0 0. 054 1. 426 2. 826
- N 2 48.0 0. 037 1.188 2. 346
0.0 L. u——:L——m*‘ﬁv L—-&w—n 60. 0 0.031 | 0.960 | 1.880
0 20 40 60 80 70. 0 0.030 0. 830 1.614
Input Voltage [V] 76.0 0. 029 0.770 1.491
80.0 0.029 0.735 1.419
Note: Slanted line shows the range of the rated — — — -
input voltage. — — — —

(®) PRI ERANEBEREZ R T,

g  BC—-3329
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Model CBS1004812
Input Current (by Load Current) Temperature 25°C
Item ANER (ARTFE) Testing Circuitry Figure A
Object
1. Graph —2&A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—-—0O—-— Input Volt. 76V Load Input Current [(A]
5.0 ; } , Current Input Volt.|Input Volt. |Input Volt.
o 'r ? (A] 36(V] 48[V] 76(V]
4.0 ; | 0.0 0. 058 0.038 0. 029
r— . ! T \
S o \ N 1.5 0. 621 0. 463 0.313
) ; i : e
E 20 L v'd 3.0 1.158 0. 863 0. 565
E | \ AN 4.5 1.703 | 1.269 | 0.820
3 Lot A0
- I | Y 6.0 2.264 | 1.682 | 1.079
2 2.0 : —T t ; -
o . 1 j v -
2 | i LA & lo 7.5 2.836 2.108 1. 342
T / a’ e \'a' 8.4 3.184 2. 364 1. 502
1.0 o : o - 9.3 3.540 2.625 1. 664
[ «" . =
P - — —_ . —_
L
o.oﬁ/C I | _ = - ~
0 2 4 6 8 10 _ — — -

(A]

Load Current

Note: Slanted line shows the range of the rated

load

current.

() BBRILERRAWTETRERZ T,

BC—-3329
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Model CBS1004812
Input Power (by Load Current) Temperature 25°C
Item AS1ES (AFFHE) Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 36V |2. Values
--=fF--- Input Volt. 48V
—-—0—-— Input Volt. 76V Load Input Power [W]
200 [ Current Input Volt.|Input Volt.]{Input Volt.
- O [A] 36(v] | 48[(v] | 76(V]
! 5 0.0 2.2 1.8 2.3
= 150 ; 1.5 22.4 | 22.2| 23.9
§ 1 | a 3.0 41.6 41.2 43.0
o 100 } | / 4.5 60.9 60. 7 62.4
*é l \ / 6.0 81.0 80.4 82.1
= ) 7.5 101.2 100.7 101.9
8.4 113.5 112.8 114.0
9.3 126.0 125.3 126. 3
| — _ _ _
6 8 10 — — - -

Load Current [A]

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

() BBITEHAFTENREEH 2~

4 - BC—33209
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Model CBS1004812
Efficiency (by Input Voltage) Temperature 25°C
Item ZhE (A1 BIEFFHE) Testing Circuitry Figure A
Object
1. Graph 2. Values
-——f}--- Load 50%
A Load 100% Input Efficiency
100 ‘ = ‘ Voltage (%]
| NG B [v] Load 50% Load 100%
9% 8 [ N O 33 87.2 88.4
X 92 . ' N 36 88. 1 88.8
. ‘ S - 40 88.3 89. 2
[3) .. - =1 R
§ 88 m-I- =~ .cg. .. _FEI \\ ! ] 48 88. 2 89. 3
5 B 55 87.9 89. 1
o 84 N S —
& ‘ AN 60 87.2 89. 0
80 N ~— 70 86. 3 88.7
> N ] 76 85. 7 88.4
76 . " .
\ R 80 85. 4 88. 1
72 L
20 40 60 80

Input Voltage [V]

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

(k) BHRIEBRANBEEREEZRT,

5 BC—3329
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Model CBS1004812
Efficiency (by Load Current) Temperature 25°C
Item ShE (ATEE) Testing Circuitry Figure A
Object
1. Graph ——2A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
_'_O_'— Input Volt. 76V Load Efficiency [%]
100 - ‘ Current Input Volt.|Input Volt. |Input Volt.
B [A] 36[v] | 48[v] | 76[V]
92 [t g . - .
RSS2 2 2
g 84 /, - -0 ; - \\ 2 1. 5 79. O 79. 5 73. 9
- "/ R 3.0 86. 0 86. 7 83.1
> ; y
§ 7 e ‘ 4.5 88. 4 88.7 86. 2
9 s T 6.0 88.8 89. 4 87.5
<68 e - S S
A A N 7.5 88.9 89. 4 88. 3
60 A 8.4 88. 8 89.4 88.4
TN 9.3 88. 6 89. 2 88. 4
52 -
u N — - - -
0 2 4 6 8 10 . _ _ _

Load Current [A]

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

() BBLERATTENHEE 277,

_ 6 — BC—3329
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Load Current

load current.

() #RITERATEREHZ ~T,

(A

Note: Slanted line shows the range of the rated

Model CBS1004812
Load Regulation Temperature 25°C
Item BHANEE) Testing Circuitry  Figure A
Object +12V8. 4A
1. Graph —24A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
- _O_ - Input VO].t. 76V Load Output Voltage [V]
| ‘ T Current Input Volt.|Input Volt.|Input Volt.
12.40 TR | — (A 36[V] 48[V] 76[V]
-
= 12.30 ﬁ | il 0.0 12. 078 12. 078 12. 078
= ; : e 1.5 12.078 | 12.078 | 12.078
g 12.20 -
% L ‘ 3.0 12. 078 12. 078 12. 078
8 R
E 4.5 12. 078 12. 078 12. 079
2 6.0 12. 078 12.078 12. 079
g 7.5 12.078 | 12.078 | 12.079
< 1190 s 8.4 12.078 | 12.078 | 12.079
e 9.3 12. 078 12. 078 12. 079
11.80 - — ~ ~ ~
11.70 - - - -
0 2 4 6 10

BC—3329
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Model CBS1004812
Ripple Voltage (by Load Current) Temperature 25°C
Item Yy ZVEE (ARFE) Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
—2A—— Input Volt. 36V
—-—0—-— Input Volt. 76V Load Ripple Output Voltage [mV]
50 - ‘ Current Input Volt. | Input Volt.
| j N [A] 36 [V] 76 [V]
= W 0.0 5 5
z 1 -
= ] 1.7 5 10
© [
% 0 | | \ | 3.4 5 10
.l.; ! ' 5.0 5 10
= | , ] 6.7 5 10
|
5 % | | | 8.4 5 10
&= [ W | 7 ] 10.0 5 10
10 O t— BB — @ — O — — —
2 S VL SEPU D -~ — ~
. ] | — — ~
0 4 6 8 10 —_— — -
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.
Y yFVEEE, FHp— pETRENS,
() fRIERATTERGE 2 ~T,
Ripple [mVp-p]
Fig. Complex Ripple Wave Form
PR @I% 3 A
_ e | BC—33209
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Model CBS1004812
Ripple-Noise Temperature 25°C
Ttem VoIV )A4X Testing Circuitry Figure A

Ob ject +12V8. 4A

1. Graph 2. Values
—=&A—— Input Volt. 36V
—-—0O—-— Input Volt. 76V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt
L | | L |
180 B A ] [A] 36 [V] 76 (V]
g !
E a0 & L | 1.7 20 30
o R F~-F 3.4 25 30
@ 120 -t N —ﬂ*r44~w—44
) 1’ NE 5.0 25 35
Z 100 | |
o . \ Ti 6.7 25 35
g % S . N 8.4 25 35
~ 60 ! 10.0 25 40
40 i S ) —_— — —
. ep-—i""@'—\"&'
20 (r ’/ﬂ 1 —= — — p—
i 1
0 ( 1 | J —_ —_
0 2 4 6 8 10 . — —

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.

U Zn)AXX, FTRp —pfETREND,
() MRRITERARERGHEZ R,

Ripple
Noise[mVp-p]

N

Fig. Complex Ripple Noise Wave Form
B Yy A X

_ 9 — BC—-33209
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Model CBS1004812
Overcurrent Protection Temperature 25°C
Item WENIRE Testing Circuitry Figure A
Object +12V8. 4A
1. Graph Input Volt. 36V |[2. Values
Input Volt. 48V
e Input Volt. 76V Output Load Current [A]
= Voltage Input Volt. | Input Volt.|Input Volt.
H [V] 36 (V] 48[Vl | 76[V]
12 N
— NN | 12.0 11.19 11. 05 11. 25
= Y I
o R 11. 4 11.24 11. 07 11. 31
3 g » ] 10.8 11.23 | 11.09| 11.37
§ 9.6 11.22 11. 13 11. 47
2 Bl 8.4 11.20 11. 17 11. 63
Q,
5 4 - - - -
O —_— — — —
0 — — — —
0 4 8 12 16 — — — —
Load Current [A] __ _ _ _
Note: Slanted line shows the range of the rated _ _ _ _
load current.
(F) AT ERARTERGEHEZ <Y,
Intermittent operation occurs when the output
voltage is from 8.4V to OV.
8. 4V~OViEiX, MIRE—F&ERB,
— 10 — BC—3329
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Model CBS1004812
Overvoltage Protection
Item WWEERE Testing Circuitry Figure A
Object +12V8. 4A
1. Graph ——2A—— Input Volt. 36V |2. Values
-==-fF--- Input Volt. 48V
—+—O—-= Input Volt. 76V Ambient Operating Point [V]
: A Temperature |Input Volt.|Input Volt.|Input Volt.
17.6 |4 ‘ \ [°C] 36v] | 480Vl | 76[V]
kY + ¢ e -
= 166 \ {_ I -50 15. 59 15. 59 15. 59
: | i ‘ S -40 15. 59 15. 59 15. 59
2 15.6 «u—q\&——u—-&—H—é——ﬁ-ﬁ
g ; A ¢ -20 15. 58 15. 58 15. 58
o] Y t + H : ! s
c:o 14. 6 ‘\\ : J —r : “ \\ 0 15. 58 15. 58 15 58
5 Yy . * 25 15. 58 15. 58 15. 58
© 13.6 K —d o
g : \ ! T 40 15. 58 15. 58 15. 58
E 12.6 \ L 60 15.57 | 15.57 | 15.57
\ | X 85 15.50 | 15.50 [ 15.50
11.6 \ ] i X 100 15.49 | 15.49 | 15.49
10. 6 A I — : 105 15. 49 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.
() #RiTEsEBEREGRAZ ~T,
— 11 - BC—3329
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Model

CBS1004812

Item

Dynamic Load Response

BHAHES

Temperature 25°C
Testing Circuitry Figure A

Object

+12V8. 4A

Cycle

Load Current

500 mV/div

500 mV/div

500 mV/div

Input Volt. 48 V

1000 ms

Min. Load (0A) «—
Load 100% (8. 4A)

200 p s/div

Min. Load (0A) «—
Load 50% (4.24)

200 ps/div

Load 10% (0.84A) «——
Load 100% (8. 4A)

200 ps/div

5 ms/div

5 ms/div

5 ms/div

BC—-3329
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Model CBS1004812
Rise and Fall Time Temperature 25°C
Item S EY ., SEF Y ERH Testing Circuitry Figure A
Object +12V8. 4A
1. Graph Input Volt. 36 V
[ Load 50% '
Output || (
Volt. s .
[2v/div]|[
0 3
[ Load 100%
Output |[ (
Volt. s
(2v/div]|[
0
Input
Volt.
0 ry -
[10V/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time| 1 g Tr Ts Th Tt
Load
50 % 16.0 6.3 22.3 0.3 4.4
100 % 16.0 6.3 22.3 0.2 2.2
90
Output ___%/ ________ ' IL_ _____ N\ -
Volt. - / || \
i Et— || e— ——1——%
i1
Input i |
Volt. I '
Td Tr | l Th Tf
i
Ts | [
13- BC—3329
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Model CBS1004812
Ambient Temperature Drift
Item JERIEEEE) Testing Circuitry Figure A
Object +12V8. 4A
1. Graph —2&A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—+—0—-— Input Volt. 76V Ambient Output Voltage [V]
[ v Temperature |Input Volt.|Input Volt.|Input Volt.
12.40 \ ‘ \ [C) 36[V] 48[V] 76[V]
N { R _
= 12.30 N \ 50 12.054 | 12.054 | 12.055
= S \ -40 12.060 | 12.061 | 12.062
g 12.20 LS
o 12. . \ -20 12.072 | 12.072 | 12.073
+ © T 1 :
S 12.10 ] \ 0 12.083 | 12.084 | 12.084
= 12 T A —a
’ : B | 25 12.092 | 12.092 | 12.093
R T ‘ 40 12.090 | 12.090 | 12.091
S 1i90 ! }‘ 60 12.083 | 12.083 | 12.083
u Q 85 12.068 | 12.068 | 12.069
11.80 \ ; , \ 100 12.056 | 12.056 | 12.056
|
11.70 A | 105 12.050 | 12.050 | 12.050
-60 -20 20 60 100 __ _ — _

Ambient Temperature [°C]
Load 100%

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

() BB ERE R EREZ R

_ 14— BC—-3329
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Model CBS1004812

Minimum Input Voltage for Regulated Qutput Voltage

Ttem BELVXaL—2 3 U EBFE Testing Circuitry

Figure A

Object +12V8. 4A

1. Graph 2. Values
---fF--- Load 50%
= Load 100% Ambient Input Voltage
50 : — : - Temperature [v]
\ \ ['C] Load 50% Load 100%
b N -50 27.9 28. 1
Z 40 \ N -40 27.9 28. 1
& \ | R ~20 27.9 28.4
hat N ’ [ 0 28.0 28.5
= 30 RS .
o B A A 'E—"m 25 27.9 28.5
= . | | ‘ 40 27.9 28.7
2 \ 1 N 60 27.1 28.7
[ \\ 85 27.5 28.9
) [ 100 27.5 28.9
10 ‘ | 105 27.5 28.9
~60 -20 20 60 100 __ _ -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
(HE) R EREFRERGEZR~T,
BC—3329
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Model CBS1004812
Ripple Voltage (by Ambient Temp.)
Item Y v 7 NVEE (B FIRERE) Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
---fF--- Load 50%
2 Load 100% Ambient Ripple Voltage
200 : Temperature [mV]
g0 b IS B R S [°C] Load 50% | Load 100%
%‘ 160 | T IR -50 30 30
S} F——- — = + _40 25 25
o Y ) - R - 20 15 15
S 120 |
= I ; o i 0 10 10
o H L
= 100 e ) S O 25 5 5
@ H
= 8 S S N B S 40 5
a. J? :
Z 60 [ ) — ] 60 5
40 | 85 5
20 100 10 10
0 105 10 10
-60 -20 20 60 100 - — _
Ambient Temperature [C)
Input Volt. 48V
Note: Slanted line shows the range of the rated
ambient temperature.
() R ER IR 2 R~ T,
16 — BC—-3329
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Model CBS1004812
Time Lapse Drift Temperature 25°C
Item BEFRY 7 b Testing Circuitry Figure A
Object +12V8. 4A
1. Graph 2. Values
Time since Output
start Voltage
12. 40 +— [H] [V]
— 12.30 0.0 12. 082
Z ; 0.5 12. 079
o 12.20 ;
o j ] 1.0 12. 079
2
< 12.10 - 2.0 12. 079
2 —
= 12. 00 3.0 12. 079
Q.
g 11.90 4.0 12. 079
5.0 12. 079
11. 80 6.0 12. 080
11. 70 7.0 12. 080
0 2 4 6 10 8.0 12. 080
Time [H]
Input Volt. 48V
Load 100%

_ 17— ] BC—3329
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Model CBS1004812

Output Voltage Accuracy
Item EFEERE 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 ~ 100°C
Input Voltage : 36 ~ 76V
Load Current 0~ 8.4A

* Qutput Voltage Accuracy = T (Maximum of Output Voltage — Minimum of Output Voltage).” 2

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

Rated Output Voltage

1. EEERE

ABEBE. ANEBE. ANMEREZ TERAKAN T, EEXEBE IV LZOHANEEOEEEV I,
FE BB : -40 ~ 100C
ANEE : 36 ~ T6V
AFER 0 ~ 8.44

* EWEME (EBE) = + (HHBEORBME - MABEORIEM /2

EEE
* EEERE ®XHR) =—— X 100
ERRHAEE
2. Values
It Temperature | Input Output Output Voltage Accuracy
e [C] Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 76 8.4 12.092 +90 409
Minimum Voltage 100 76 0 12. 052
_ 15— BC—3329
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Model CBS1004812
Condense
Item TR Testing Circuitry Figure A
Object +12V8. 4A
1. Condensation test
Testing procedure is as follows.
(D 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. FEEHERR
AR EGSTREET, EEET—10CICHALTEE, H1FMZICERENORY HL.,
FIE25C., BE40%RHOKEBIIBEIHES YT, ZOEBEIHREOREZITVWEF O
L RHERRT B,
2. Values
Item Data Testing Conditions
Output Voltage [V] 11.900 |Input Volt. :48V, Load Current. :8.4A
Line Regulation [mV] 1 Input Volt. :36~76V, Load Current. :8.4A
Load Regulation [mV] 1 Input Volt. :48V, Load Current. :0~8. 4A

BC—-3329
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1. Conditions

Model CBS1004812

Line Noise Tolerance Temperature 25C
Item ANHEE T B Testing Circuitry Figure B
Object +12V8. 4A

« Input Voltage 48V * 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 Output Voltage
[ns] POLARITY |{RZERIBE DOREEMEN 2\ |HABEOEKNHEE
+ 0K 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
— OK no fluctuation
BC—-—3329
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Temperature Chamber
{HIR
Elgc?ro;ic D D D > Power Supply ; > Electronic
DC Power ’ wite ’ PER q DC Load i
S P M
Dg%)ilﬁy LEEak ow’%rjj;i‘ter Figure C EITAMNER "l Oscilloscope
Ayexa-7"
Relay Unit J
—»  Jv-eamyh
Lip DVM
Data Acquisition/Control Unit
7B ER RV ATA
Figure A
Noise Power Supply DC Ammeter Adjustable
DC iéﬁnput Line | DC Voltmeter Simulator HAER ‘ Load
RER = CASE R —P
B R JARTYIab-4 Figure C B AIEAR
Digital
Voltmeter
HEIREES
Figure B
o= * T +vIN
z c2 CBS
ct 4700pF
33uF -r( CASE
O— L# =VIN
Figure C

Cl : 100V 33uF

C2 : 4700pF

C3:50V0.1uF

(-40°C=Tz=-20C) (-20°C<T=1007C)

C4 : CBS1004803,05 10V 2200pF X2 C4 : CBS1004803,05 10V 2200 F
CBS1004812,15 35V 470puF X2 CBS1004812,15 35V 470uF
CBS1004824,28 35V 220uF X2 CBS1004824,28 35V 220uF

Tg:Base Plate Temp.
— 921 — BC—3329






