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Input Voltage

(F) BIERANEELEZ T,

(V]

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

Model CBS5h02412
Line Regulation Temperature 25°C

Item BRANES Testing Circuitry Figure A

Object +12V4. 2A
1. Graph 2. Values

---EF~- Load 50%
A Load 100% Input Output Voltage
: Voltage (V]

12.30 - 15 (V] Load 50% Load 100%
= - ig' 18 11.978 11.978
& 12.10 20 11.978 11.978
3 12. 00 | P ' 24 11.978 11. 978
©° 12 >
- N N 30 11.978 11. 978
2 11.90 -
2 36 11.978 11.978
© 11.80 40 11.978 11.978

11.70 — — — -

11. 60

10 20 30 40 50
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Model CBS502412
Input Current (by Input Voltage) Temperature 25°C
Item ANER (AN EEFE) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% |2. Values
---FF-- Load 50%
—-—O—- Load 0% Input Input Current
5.0 : Voltage [A]
[v] Load 0% | Load 50% [Load 100%
L0 B 4.0 0. 000 0. 000 0. 000
= ! il 8.0 0. 000 0. 000 0. 020
= \ 1 12.0 0.016 0.016 0.016
230 X 5
5 \ 15.6 0.093 1.856 3.728
b [ DAL 16. 0 0.091 | 1.798 [ 3.616
:g’ 2.0 2 H\A\k 18.0 0.083 | 1.593 | 3.188
l . 20.0 0.077 1.433 2. 854
l.' 24.0 0. 068 1. 196 2.362
K 28.0 0.062 1. 030 2. 021
= S ‘ 32.0 0. 058 0.906 1. 765
0 10 20 30 40 50 36.0 0. 055 0.810 1. 569
Input Voltage [V] 40.0 0. 053 0.735 1. 417
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — T
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() #HRIIEHRATNERBR LT,

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

Model CBS502412
Input Current (by Load Current) Temperature 25°C
Item ANEF (ATTRHE) Testing Circuitry Figure A
Object
1. Graph ——2A—— Input Volt. 18V |2. Values
---Er--' Input Volt. 24V
— —O—- Input Volt. 36V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
. [A] 18[V] 24[V] 36[V]
4.0 0.0 0.083 0. 068 0. 055
= 0.8 0.661 0. 505 0.353
g 30 1.6 1.234 0.931 0.635
g ' 2.4 1. 826 1. 364 0.921
< 3.2 2.430 | 1.805 | 1.209
é 2.0 - 4.0 3.054 | 2.261 | 1.503
g 4.2 3.210 | 2.374 | 1.576
1.0 i = P 4.6 3.531 2. 607 1.727
0.0 2 - = - —
0.0 1.0 2.0 3.0 4.0 5.0 __ _ — _
Load Current [Al]

BC—-3397
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Model CBS502412
Input Power (by Load Current) Temperature 25°C
Item ANES (AFiFrE) Testing Circuitry Figure A
Object
1. Graph ——2&—— Input Volt. 18V [2. Values
-~-Er-- Input Volt. 24V
—-—O—-~ Input Volt. 36V Load Input Power [W]
100 - ‘ Current Input Volt. | Input Volt. | Input Volt.
- % K [A) 1801 | 24Iv1 | 36[V]
80 . E 0.0 151 1. 63 2.03
= 1 . 0.8 1.82 | 12,10 | 12.78
H 60 S : 1.6 21.99 22. 28 22. 85
3 | 2.4 32.40 | 32.53 | 33.10
b= 3.2 43. 00 42.91 43. 40
g 40 4.0 53.70 | 53.70 | 54.00
'ﬁ?“a I 4.2 56. 40 56. 30 56. 60
20 |——— [* 1 : 4.6 61.90 | 61.80 | 62.00
> o ] - - - -
, Aﬂf | — = — —
0.0 1.0 2.0 3.0 4.0 5.0 —— _ — _

Load Current [A]

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

() #HRIERATERBHEZ =T,
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Input Voltage [V]

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

(F) BRIEEANDBELEZTT,

Model CBS502412
Efficiency (by Input Voltage) Temperature 25°C

Ttem ZhE (AN EEFHE) Testing Circuitry Figure A

Object
1. Graph 2. Values

---F+-- Load 50%
—2&—— Load 100% Input Efficiency
100 - | Voltage (%]
. T (vl Load 50% Load 100%
92 L,
™, 1 . .
— Al \ 6 87.8 88.3

84 A O-ep [ 18 88. 1 88. 8
. ' 20 88.0 88.8
§ 76 24 87.5 88.9
S | ] 30 86. 4 88. 4
o 68
pay 36 85.6 88.2

60 i 40 84.8 88.1

52 | — = ~

44 4 ~

10 20 30 40 50
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Model CBS502412
Efficiency (by Load Current) Temperature 25C
Item HE (AR Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V [2. Values
---FF-- Input Volt. 24V
—-—0O—-= Input Volt. 36V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 181V] 24[V] 36[V]
92 — B 0.0 _ _ —
= o L-° T 0.8 80.7 78.7 74.2
*® 84 il
. g 1.6 86.9 85. 7 83. 4
o
£ 76 el 2.4 88. 4 88.0 86.4
e 3.2 88.7 88.9 87.9
w68
hs 4.0 88.8 88.8 88.3
60 4.2 88.8 88.9 88.4
4.6 88.6 88. 8 88.4
52
44 - - — —
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() R ERAFNMERREL T,
6 - BC-3397
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Load Current [A]

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

() BRI ERAFERBE LTI,

Model CBS502412
Load Regulation Temperature 25°C

Item BHAREE Testing Circuitry Figure A

Object +12V4. 2A
1. Graph —2A—— Input Volt. 18V |2. Values

---FF--' Input Volt. 24V
— —O—-- Input Volt. 36V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.

12.30 [A] 18[V] 24[V] 36[V]
o 12.20 0.0 11.978 11.978 11. 978
— — 0.8 11.978 11.978 11. 978
% 12. 10 i 1 1.6 11.978 11.978 11. 978
8 —
E 12. 00 & i 2.4 11.978 11.978 11. 978

: - s & 288
= . 3.2 11.978 11.978 11.978
_§ 11. 90 4.0 11.978 11.978 11.978
e 11. 80 4.2 11.978 11. 978 11.978
R R 4.6 11. 978 11.978 11.978
11.70 T — — —
11. 60 - - - - -
0.0 1.0 2.0 3.0 4.0 5.0

BC—-3397
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Model CBS502412
Ripple Voltage (by Load Current) Temperature 25C
Item Yy ZVEE (ARSH) Testing Circuitry Figure A
Object +12V4. 2A
1. Graph 2. Values
—&— Input Volt. 18V
— —© —- Input Volt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
I [A] 18 [V] 36 [V]
;E 40 L 0.0 5 5
— B 0.8 15 20
iy 1.7 15 20
3 30
ha 2.5 15 20
o A
z 3.4 15 20
ra 20 /%— - O o ¢ O 4.9 15 20
Q A A A A
= / = = = = = 50 15 20
10 ( _ _ —
0 —_— —_ P
0 2 4 6 - _ _
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 ZVEEIE., TRp-pfETREh 3B,
() PRI ERATERGEEL =T,
Ripple [mVp—p]
Fig. Complex Ripple Wave Form
B Yy IR
_ BC—-—3397
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Model CBS502412
Ripple-Noise Temperature 25°C
Item Vo N4 X Testing Circuitry Figure A

Object +12vV4. 24

1. Graph 2. Values

—7A—— Input Volt. 18V

— O —- Input Volt. 36V Load Ripple-Noise [mV]

Current Input Volt. Input Volt
[A] 18 [V] 36 [V]

. 0.0 10 15
=
B 0.8 25 35
° 1.7 25 35
v
3 2.5 30 35
=,
,é 3.4 30 40
,% 4.2 30 40
- 5.0 35 40

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

Vo 7N/ A4XE, FTRIp-pfATRENS,
() fRIIEBAMERGHLRT,

Y

Ripple
Noise [mVp—p]

N

Fig. Complex Ripple Noise Wave Form
K Vyrn/AXEE

~ g - BC—3397
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Model CBS502412
Overcurrent Protection Temperature 25°C
Item WEWEIRE Testing Circuitry Figure A
Object +12V4. 2A
1. Graph Input Volt. 18V |2. Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
5
T } N ‘ T L (v1 1801 [ 240v1 | 36[V]
- 3 ‘ \ 12.0 5. 49 5. 46 5.50
': T R 11. 4 5.50 5. 47 5.51
8 gl L L 10. 8 5. 50 5. 49 5.53
Py
> 9.6 5.54 5.53 5. 58
= SR N I S
e 8.4 5. 56 5. 55 5. 63
[=3
SR S - — - -
5 ] — - - -
| | S S
. | | | - - - -
0 2 4 6 8 _M _ _ _
Load Current [A] - _ _ _
Note: Slanted line shows the range of the rated . — _ —
load current.
() fRIIERATNERGEHZ T,
Intermittent operation occurs when the output
voltage is from 8.4V to OV.
8. 4V~0VREix. MxE—KL A5,
10— | BC-3397
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Model CBS502412
Overvoltage Protection
Item 18 BT R Testing Circuitry Figure A
Object +12V4. 2A
1. Graph —2&A—— 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 | - [C] 18[v] | 24[vl | 36[V]
= 17,0 i A -50 15. 52 15. 52 15. 52
S T S -40 15. 51 15. 52 15. 52
+ : it
£ 16.0 | T 20 15. 51 15.51 | 15.51
S) 8By |
150 ; ! 0 15. 51 15. 51 15.51
£ N 25 15. 51 15. 51 15.51
g 140 40 15.44 | 15.44 | 15 44
E 13.0 60 15. 43 15. 43 15.43
— 85 15. 43 15.43 | 15.43
12.0 T 1 1] 100 15.35 | 15.36 | 15.36
11.0 1 105 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.

() BHERI3E#& B IR ERE 2 T,

- BC—-3397
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Model CBS502412
Dynamic Load Response Temperature 25°C
Item BHATEE Testing Circuitry Figure A
Object +12V4. 2A
Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «——

Load 100% (4. 24) - T N I r]¥% [ i 1 ’ T J
T i B
e He

N A |
L TN L
[
200 mV/div ]]V ][ B | 1 #fﬁ #ﬁ Lr%ﬁ ; JJI‘

200 p s/div 5 ms/div

Min. Load (0A) «—

Load 50% (2. 14) L] EEREEEEEEE
O T T =
% %‘J N - 44__1_,* 4 -
e
| L N
N | # #ﬁ | j; |
200 nV/div | | | ‘MTTLT(é B H%H ’L}Lﬂ
200 ps/div 5 ms/div

Load 10% (0.424A) «—

Load 100% (4.24) 1 L%\ i%#%* B F% R P
EEmEENRRE {th aamn
wrﬂfﬁ;i - \LJ T
L] IR EEEN

%\TJJ TT# ]JT%?jJ !

TTOOL T o TOae

200mv/div | | 0 1 R N

200 us/div 5 ms/div

19 - CB—3397
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Model CBS502412
Rise and Fall Time Temperature 25C
Item st kY, SLF DR Testing Circuitry Figure A
Object +12V4. 2A
1. Graph Input Volt. 18 V
[Load 50% ]
X (ﬁ_ ]
d
Output
Volt. 3 i
(av/div]| ]
i 1
1
0
Load 100%
[ |
Output
Volt. - 4
[2v/div]|[
! |
o b—
]
Input
Volt.
0 N . .
(10v/div] Time [50mS/div] Time (10mS/div]
2. Values [mS]
Time) 14 Tr Ts Th T f
Load
50 % 16.5 6.0 22.5 0.3 7.1
100 % 16.5 6.0 22.5 0.2 3.6
90% Ny
Output —— e T T T T T T T N
Volt. 10% / H \
s e 1= -1 ~
N e
b
Input ii
Volt. | |
Td Tr e Th| Tf
<<€ !! >|<—>
(]
Ts N i
- 13 — [ BC—3397
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Model CBS502412
Ambient Temperature Drift

Item BHIEE LB Testing Circuitry Figure A

Ob ject +12V4. 24
1. Graph ——=2A—— Input Volt. 18V [2. Values

~--EF~-- Input Volt. 24V
—-—O—- Input Volt. 36V Ambient Output Voltage [V]
- Temperature |Input Volt. | Input Volt. | Input Volt.

12.30 T ; [*C] 18(V] 24[V] | 36LV]
= 1220 | —f B -50 11.987 | 11.987 [ 11.987
= ! ] -40 11.988 | 11.988 | 11.988
3 12.10 |y r T ~20 11.990 | 11.990 | 11.990
S 12,00 L"q':"‘%"'*?"""*"‘JF“-j¥-- ) 0 11.993 | 11.993 | 11.993
" - oy 25 11.992 | 11.992 | 11.992
g 11. 90 T 3 i 40 11.986 | 11.986 | 11.985
< 1180 i L I 60 11.975 | 11.974 | 11.974

% 85 11.954 | 11.954 | 11.954
H-70 ] S 100 11.939 | 11.939 | IL.939
11. 60 ” I ! 105 11.933 | 11.933 | 11.933
-60 20 20 60 100 . = ~ =

Ambient Temperature [°C]
Load 100%

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

() RBTEREBREGREL =T,

14— BC—3397
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Model CBS502412
Minimum Input Voltage for Regulated Output Voltage
Ttem BEELX 21— 3 EBE Testing Circuitry Figure A

Object +12V4, 2A

1. Graph 2. Values
-=~fF-- Load 50%

—4&—— Load 100% Ambient Input Voltage
39 ‘ : Temperature [v]
’ [C] Load 50% Load 100%
~ ‘ o -50 13.6 14. 1
= 24 — -40 13. 6 14. 1
& 1 -20 13.7 14.2
= : 0 13.7 14. 2
> 16 i ;

. - Y SN VS WA S VY 9} 25 13.9 14. 3
2 . 40 13.8 14.4
" i 60 14.0 14.5
" 85 14.0 14. 5
] - T 100 14.0 14.6
0 | 105 14.0 14. 6
-60 ~20 20 60 100 — _ =

Ambient Temperature [°C]

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

() BT ERBAEEEREL T,

5 BC—-3397
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Model CBS502412
Ripple Voltage (by Ambient Temp.)
Item V) o I NVERE (BRIBERE) Testing Circuitry Figure A
Object +12V4. 2A
1. Graph 2. Values
-~-B--- Load 50%
A Load 100% Ambient Ripple Voltage
200 Temperature [mV]
180 B AR A [C] Load 50% | Load 100%
= *”;EQF - -50 25 25
Rl S S B - -40 20 20
140 S e I
3 — -20 15 15
Q 120 |4~ N T N N 0 15 15
S w0 | N -
- I N 25 15 15
a, I 0ﬁ I R R D N 40 15 15
< 60 “—ii*F B Y I 60 15 15
’ : 85 15 15
100 15 15
105 15 15
Ambient Temperature [C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature.
() BRI EREABREREL R,
— 16 — BC—-3397
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Model CBS502412
Time Lapse Drift Temperature 25°C
Item BEERY 7+ Testing Circuitry Figure A
Object +12V4. 2A
1. Graph 2. Values
Time since Qutput
start Voltage
12.30 |— (H] (V]
- 12. 20 0.0 11.983
l: 12. 10 0.5 11.979
o 1.0 11.979
5 12.00 ! - 8 2.0 11.979
2 1190 3.0 11. 979
;S‘ 11. 80 4.0 11.979
- . 5.0 11.979
1 | — 6.0 11. 979
11. 60 | 7.0 11.979
0 2 4 6 10 8.0 11.979
Time [H]
Input Volt. 24V
Load 100%
- 17 — BC—-3397
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Model CBS502412

Output Voltage Accuracy
Item TEEERE Testing Circuitry Figure A
Object +12V4. 2A

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

Input Voltage

Load Current
* Qutput Voltage Accuracy = = (Maximum of Qutput Voltage

* Qutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage
l. EEERE
FBRE., ANEE, AWMERL THRAEANT, RELEB IV L EOHNBEEOEH L VS,
JE B IR :—-40 ~ 100C
ANERE 18 ~ 36V
A AT 0 ~ 4.2A

* EEEREXBE) = t(HWOBEORSE - HHEEOKIEME) /2

: =40 ~ 100C
18 ~ 36V
0~ 4.2A
— Minimum of Output Voltage), 2

Output Voltage Accuracy

EEE
* EEBEHEEBE) = ——— X 100
ER N EE
2. Values
Temperature | Input Output Output Voltage Accuracy
Item
[’C] Voltage[V] | Current[A] | Voltage{V] | Value [mV] | Ration [%]
Maximum VOltage 25 18 0 11. 992 +29 +0.2
Minimum Voltage 100 36 4.2 11.935
— 18 — BC—-3397
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Model CBS502412
Condense
Item AR Testing Circuitry Figure A
Object +12V4. 2A
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. HEREAR
ANEG--RET, ERET-10CIKAALTEE, H1EHEBHRIIEBENOERYEL.,
EFF25C, BEALO%RHORBIIBEHBIY, TOEINFEOREEZITVWREO 2V
ZERERT D,
2. Values
Item Data Testing Conditions
Output Voltage [V] 12. 051 Input Volt. :24V, Load Current. :4.2A
Line Regulation [mV] 5 Input Volt. :18~36V, Load Current. :4. 2A
Load Regulation [mV] 3 Input Volt. :24V, Load Current. :0~4. 2A

BC—-3397
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Model CBS502412
Line Noise Tolerance Temperature 25°C
Item ANEEWE Testing Circuitry Figure B
Object +12V4. 2A
1. Conditions
« Input Voltage 24y » 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 R ERI B OEBELR VW [HNBEEOERHES)
+ 0K no fluctuation
COMMON
50 — OK no fluctuation
-+ 0K no fluctuation
NORMAL
- 0K no fluctuation
+ OK no fluctuation
COMMON
- 0K no fluctuation
1000
+ 0K no fluctuation
NORMAL
- 0K no fluctuation

BC—-3397
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Temperature Chamber

THIRW
slectronic | | (I — .
— Switch | ppf OWEr oubply p| Electronic NN
DC Power BERER 1 DC Load nv
Supply B 2407 Power Meter Figure C -
DCER 7 =73 ETARERE 4" Oscllloscppe
Fynia-7
1]
Y
g Relay Unit
p  Jy-eazyh
> DVM
Data Acquisition/Control Unit
7T PR AT A
Figure A
NN KN
DC Voltmeter Noise > Power Supply DC Ammeter Adjustable
DC Power > > Simulator o HREE o— > Load
3 : t 5]
SS%%; BB R Ay |——p] Figure C BES Lo
DC Voltmeter
EREEFH
Figure B
o * WIN AOUT » o
RC *S
7 ¢l CBS TRM c3 i
68uF €2 0.1uF
4T000E, o -$
O L ~VIN -VOuT 4 O
Figure C
Cl:50V 68uF
C2 : 4700pF

C3:50V 0.1uF
C4:35V 470uF X2 (-40C=Tp<-200C)
35V 470 uF (-20°C =Tp=100C)

Tp - Base Plate Temp.

- 91 — BC—-3397






